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(57) Abstract

A compound represented by formula (I}, wherein ring M is a heterocyclic ring wherein formula (a) is one of ~-N=C<, -CO-N< or
~CS-N<; R2 and RP are bonded to each other to form Ring A, or they are the same or different and represent, independently, a hydrogen
atom or a substituent on the Ring M; Ring A and Ring B represent, independently, an optionally substituted homocyclic or heterocyclic
ring, with the proviso that at least one of them is an optionally substituted heterocyclic ring; Ring C is an optionally substituted homocyclic
or heterocyclic ring; Ring Z is an optionally substituted nitrogen—containing heterocyclic ring; and n is an integer from 1 to 6, or a salt
thereof has a tachykinin receptor antagonistic activity in vitro, and is useful for preventing or treating depression, anxiety, manic-depressive
illness or psychopathy.
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(c) a Cl 6 aIkyIthio group, (d) an amino group, (e) a C, 7 acylam no group,

(f) a carbox (g) a nitro group, (h) a nonq- 1-.(] -6
al kyl am no g‘¥ 3%4.;)??) a nono- or di-C3.8 cycloal kyl am no grou%,c'rgljrpfgg3§ 10
aryl am no group, (k) a 5-nenbered to 9-nmepbered cyclicam no group 20 which
may have 1 to 3 hetero atons selected fromthe group consisting of

ni trogen, oxygen and sulfur atons in addition to the nitrogen atomin the
am no group and which may be substituted by Cl.6 al kyl group, (1) a
5-nmenbered or 6 -nmenbered aromati c_heteroc ic 25 group having 1 to 3
hetero atons sel ected fromthe groB EB&?“ﬁ%F%g of nitrogen, oxygen and

sul fur atons in agditerotyctieaCompodindss, ThYim Fro®ideidad dmd Weenber ed
non-aromati ¢ heterocyclic group having 1 to 3 hetero atons sel ected from 30

t he group consisting of nitrogen, oxygen and sulfur atonms in addition to
carbon atons, Techndcd@l &izlldyl sul f onyl am no group, (o) a C6

al kyl - carbgnyloxy g éEELéFQnJE E{gfﬁ@ (§ v § 9piyepg!
HER il 1t

hal ogenat ed Cl. 6 group an op |ona al ogenate .
al kylthio grom@tq?QPXFM;§:n@mnﬂunﬁﬁIQﬁvkﬁgnQ)tQQDYhimimrr?G%PV¢rgroup, (7)
a (err]acyl angfio diitic® adtlord drfd rrlo@&ylwﬁ/eﬂs@wlié Rorp SURELXY

rou 10) a nitro grou a cyano grou an am no grou
g p. (10) having gsuchp ac(tlo)n a >x/ne‘chogd fopr p(ro ucing 1:hem,g as pwell

as a pharmaceutical composition comprising the foregoing
10 heterocyclic compounds.

Background
EP-A-0733632 describes that a heterocyclic compound
represented by the formula:

AR

wherein ring M is a heterocyclic ring wherein

==Y <

is one of -N=C{, -CO-N< or -CS-N<; R® and R® are bonded to
each other to form Ring A, or they are the same or different

20 and represent, independently, a hydrogen atom or a
substituent on the Ring M; Ring A and Ring B represent,
independently, an optionally substituted homocyclic or
heterocyclic ring, with the proviso that at least one of
them is an optionally substituted heterocyclic ring:

25 Ring C is an optionally substituted homocyclic or
heterocyclic ring: Ring Z is an optionally substituted
nitrogen-containing heterocyclic ring; and n is an integer
from 1 to 6, and a method for producing the compound, and
furthermore the compound has a tachykinin receptor

30 antagonistic action, a substance P receptor antagonistic
action and a neurokinin A receptor antagonistic action.



10 (13) a nono- or di-Clerr] al kylam no group, (14) a 5-nmenbered to 9
-menbered ¢yclicam no group which nay have 1 to 3 hetero at

fromthe-g dbisi st i ng of nitrogen, oxygen and sul fur at g&”?%’@%ﬁ tion
to the nitrogen atomin the am no group and which nay be substituted 15 by
Cerr] alkyl group, (15) a Cl1.6 al kyl -@arbonyl am no group, (16) a (err]

al kyl -sul fonyl am no group, (17) a (err] al kox-ycarbonyl group, (18) a
carboxyl group, 20 (19) a Cl1.6 al kyl carbonyl group, (20) a carbanoyl

group, (21) a mono- or di-Cl.-6 al kyl carbanmoyl group and (22) C16

al kyl sul f onyl  griosiprexenRa iavenfi oar am\sndedprowaaehacxidmeél twtfniiy R ng A

and the 25 E1N0) tic heterocyclic
ri ng havi ng {{H{i’%? ‘{?(%yc?'&%a%ed’ ec e ‘Jﬁle gr%éurge% hsi sting of '

ni trogen, oxygen and sulfur atoms in addltlon to carbon atons, 30 (ii) a
5- rrenberedﬁo_;%d‘ggﬁiéer&d REAYRt i ¢ heterocyclic ring having 1 to 3
hetero atons sel ected fromthe group consisting of nitrogen, oxygen and

sul fur Btons i ITRRIMEGI|NE LRVANAT2RANE 2951dVeysly stedbedelnt o
10- menber eoonkblder SO GF Rae /e -Fentdfondd Wittt 361 Gnld ! Gt a

o e s hoge AR ARt PHE neraraN L compopnube) i
sel ect ed fmomﬂé&iiyganﬁﬁvtﬂagaﬂn;uﬁdébres51on (&ﬁxieﬁyuﬂman&&noup, (b) an
amno gr Oungep(rce)ssaivcar q&%ssg%%ugsygg}ap%tﬁl tro lqr’&li'g’bas'is of these
10 findings, the present inventors have completed the present
invention.
Specifically, the present invention relates to:
(I) A pharmaceutical composition for preventing or
treating depression, anxiety, manic-depressive illness or
15 psychopathy which comprises a compound represented by the
formula:

R X‘N/—\
A w2 N—(CH),,—@
b Z
R
wherein ring M is a heterocyclic ring wherein

"..:Y<

20 1is one of -N=C(, -CO-N< or -CS-N{;
R* and R® are bonded to each other to form Ring A, or they
are the same or different and represent, independently, a
hydrogen atom or a substituent on the Ring M;
Ring A and Ring B represent, independently, an optionally

25 substituted homocyclic or heterocyclic ring, with the
proviso that at least one of them is an optionally
substituted heterocyclic ring;
Ring C is an optionally substituted homocyclic or
heterocyclic ring:;

30 Ring Z is an optionally substituted nitrogen-containing
heterocyclic ring: and



(e) a nono- or di-C3.6 al kylam no group, 10 (f) a ClL.6

al kyl - car bowyd 99247132 oup and (g) a hal ogen atom (3) an opti onRCTAPI01358
hal ogenated Cl - al koxy group, (4) an optionally hal ogenated Cl1.6 al kyLthio
group, (5) a C.-0 aryl group, 15 (6) @& Cl7 acylamino group, (7) a C 3
acyl oxy group, (8) a hydroxy group, (9) a nitro group, (10) a cyano group,
20 (11) an amino group, (12) a nono- or di-d 6 al kylam no group, (13) a
5-menbered to 9 -nmenbered cyclicam no group which may have 1 to 3 hetero

t | ected, f th nsi st i f nitrogen, o en and | fur
atoms in addtHort otRtedse Prof T Eo' 87 8 A PRETaPRE B Foup. (14) a Cle
al kyl - car bon¢ITR) MhegpharmackEit ixcdl] azonipaes kiyion uas odef tmedoingr TP, (16) a

| k - , lqs 3
o byl tar bony IREREEE " 2HRCHP axe’ Ehef D O i Fedinoinal HibrB s,
al kyl car banoimdepengenty) & liydrogen| ayPmupropybulstisusny c2leckedoxo

group; 3% tEeoR {:‘HeBgi:éug conf§iéting- genbered to 9-nmenbered aromatic
het er ocyclic ring having to 3 hetero atons selected fromthe group

consi sting oflhi t& P IKAfOMand sul fur atons in addition to carbon
atoms, 5 (iij2p %= mgMbaNKe1! gruie Bpaehdl1ar HAMBid CfFdh €1 OgyCchi ¢ ring
having 1 to 3 gef;f 0 ﬁtgrrsefiel Ecﬁtlegrgxrnog}xteher {Iou%o%%rissit%tni n%fof ni trogen,
oxygen and sttPd fi?% i ASaudrefo group g
(a) a hydroxy group,
10 (b) a C, , alkoxy group,
(c) a C, , alkylthio group,
(d) an amino group,
(e) a C,., acylamino group,
(£f) a carboxyl group,
15 (g) a nitro group,
(h) a
(i) a mono- or di-C,, cycloalkylamino group,
(J) a
(k) a 5-membered to 9-membered cyclicamino group
20 which may have 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group and which may be
substituted by C,  alkyl group,

mono- or di-~C, , alkylamino group,

C¢.;,, arylamino group,

(1) a 5-membered or 6-membered aromatic heterocyclic
25 group having 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms,
(m) a 5-membered to 9-membered non-aromatic
heterocyclic group having 1 to 3 hetero atoms selected from
30 the group consisting of nitrogen, oxygen and sulfur atoms
in addition to carbon atoms,
(n) a C,, alkylsulfonylamino group,
(o) a C,., alkyl-carbonyloxy group and
(p) a halogen atom,
35 (3) an optionally halogenated C, , alkoxy group,



to (r:]arl(l:))on ?tahrr;, hor (i ihi) a 3-nmenbered to 10-nenbered cyclic hydrocarbon,

eac o] ich may have 1 to 4 substituents selected fro i

consi sti ngw&”(“ﬁ”a hal ogen atom (2) a Cl16 al kyl group opt ?.gtr{gﬁgdlﬁgb\?i ng

from1l to 5 substituents selected fromthe group consisting of 15 *

(a) a hydroxy group, (b) an amino grouf (c) a carboxyl group, (d) a nitro

group, (e) a nono- or di-C -6 al kylam no group, 20 (f) a Cl16

al kyl - carbonyl oxy group and (g) a halogen atom (3) an optionally

hal ogenat ed C2-6 al koxy group, (4) an optionally hal ogenated Cl1.6

?I7;<yl thlOSgl(Ql)lr),aI( Hptioza 1 addgepatsgd Q5 al&ylthi®l graupd am no group,
a - 0XY~ gr oy Xy group, (9 a nitro group, (10) a

cyano group?géo Egl((c‘1311)° gﬁcééng%ﬁygrgﬁg?ﬁ( 12) a m)n(()-)or di-C, . 69al k5| aEn' nz) '

group, (13) (&)5-aePdhgrdbdyiogBounenbered cyclicam no group which nay have 1

to 3 hetero ghong sel ?gtyq_%n{iwngtf&l%roup consi sting of nitrogen, oxygen

and sul fur zgt&m; in"addition tothe 35 nitrogen atomin the ami no group,

(14) a @ er (B)al kY rc APHYAELERyr oup, (15) a Cerr] al kyl -sul fonyl am no

grajp, ](16|) lggl)qg[)ﬁi}dll_aé,@@r&%,lignyl grogp, (|17) a carboxyl group, 5 (18)
err] a ar bon rou a car bano roup, (20) a nono- or

di-Jerr] al(ﬁQSCQr B&ﬁﬁ??gﬁf’ggp ) v oroup. (20) °

(11) a cyano group,

(12) an amino group,

10 (13) a mono- or di-C, , alkylamino group,

(14) a 5-membered to 9-membered cyclicamino group which may
have 1 to 3 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur atoms in addition to the

nitrogen atom in the amino group and which may be substituted

15 by C,, alkyl group,

(15) a C, ; alkyl-carbonylamino group,
(16) a C, , alkyl-sulfonylamino group,
(17) a C,, alkox-ycarbonyl group,
(18) a carboxyl group,
20 (19) a C, alkylcarbonyl group,
(20) a carbamoyl group,
(21) a mono- or di-C,, alkylcarbamoyl group and
(22) C,. alkylsulfonyl group, Or
R® and R® are bonded to each other to form Ring A, and the

25 Ring A is
(1) a 5-membered to 9-membered aromatic heterocyclic ring
having 1 to 3 of hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms,

30 (ii) a 5-membered to 9-membered non-aromatic heterocyclic
ring having 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms, or
(iii) a 3-membered to 10-membered cyclic hydrocarbon, each

35 of which may have 1 to 4 substituents selected from the group



(21) a Cerr] alkylsulfonyl group and (22)

(i) a 5-nmentwoestatidz 9- menbered heterocyclic ring, which has 1PEEIE?

an oxo group; 10 the Ring Cis
SW@PQWO

atons selected fromthe group consisting of nitrogen, oxygen and sul fur
atons, optionally having 1 to 5 substitugnts selected fromthe group

consi sting of 15

al kyl group,

al.koxy- car bony

(1) a halogen atom (2) an optionally hal ogenated [err]
(3) an am no-substituted Cl1.4 al kyl group, (4) a nono- or
di-Cerr] al kyl am no-substituted Cerr]al kyl group, 20 (5) a

carboxyl-subgg%gg%gg?§¥§Fr]alkyI group, (6)

ed Cl.4 al kyl grou

Cl.4 al kyl g{adp,a(leges abomycl oal kyl gr
a cyano groure:g(l )c 2, X i fopt Gda R

al koxy group,
s

am no group,

13 y-hal o
stitypnksngrdecsedyitrem Ahg

an’ optiona enat e

a Cerr]
p, (7) a hydroxy-substituted
oup, (9) a nitro group, 25 (10)
OR4vOng! Exofahogenated Cl..1

CL. 4 al ky) thj T (14
g pntipity e (1Y

5-nmenberegl to 9- menpgyed wy8togyagroapgroup which nay have 1 to 3 hetero
atons selected fro t?e roug consi sting of
b} hd B

atons in addition t

n? P

ni trogen, oxygen and sul fur

BefT8"Bm in the anino group, 35 (17) a Cl-4

al kyl - car bonyl am no(gh odpcarbofyll8roap,am nocar bonyl oxy group, (19) a
nmono- or di-Cerr] akky ] a | oxy group, (20) a Cl.4

al kyl sul f onyl am no EPEU%?H%Q§§ égg9¥4 aIkoxK-carbonyI group, 5 (22) an
ar al kyl oxycar bonyl §edup, meRg)r arcdiblxyl agkplpmino group,

(f) a C,. alkyl-carbonyloxy group and

10

15

20

25

30

35

(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)

(g) a halogen atom,
an optionally halogenated
an optionally halogenated
a C,,, aryl group,
a C,., acylamino group,
a C,; acyloxy group,
a hydroxy group,
a nitro group,
a cyano group,
an amino group,

C,.¢ alkoxy group,
C,. alkylthio group,

(12) a mono- or d4i-C,  alkylamino group,

(13) a 5-membered to 9-membered cyclicamino group which may

have 1 to 3 hetero atoms selected from the group consisting

of nitrogen, oxygen and sulfur atoms in addition to the

nitrogen atom in the amino group,

(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)

a C,  alkyl-carbonylamino
C,.¢ alkyl-sulfonylamino

carboxyl group,
C,.s alkylcarbonyl group,
carbamoyl group,

pop PR PP

C,.¢ alkylsulfonyl group
an oxo group;

the Ring B is a

group,
group,

C,. alkoxy-carbonyl group,

mono- or di-C, alkylcarbamoyl group,

and



(24) a (err] alkylcarbonyl group, (25) a (err] cycloal kyl -carbonyl group,

(26) a car roup, 10 (27) a nono- or di-C4 alkylcaquﬁz > p,
(28) a Cl.gﬂgﬁ%bf ul fonyl group and (29) a 5-nenbered or 6-ne .é%g@h&?
aromati ¢ nmonocyclic heterocyclic group which has 1 to 4 hetero atonsg

sel ected fromthe group consisting of fttrogen, oxygen and sulfur 15 atons
In addition to carbon atons, optionally substituted by 1 to 3 optionally
hal ogenated Cl.4 alkyls, or (ii) a 3-nenbered to 10-nmenbered cyclic

hydr ocarbon optionally having 1 to 5 substituents sel ectedfromthe gr oup
consi sting dfi)26-mempezrefiatog@nmembered? promagic tvedleirnpdyaildgendingd C 1.

'aI ky! grOUPpﬁx‘vﬁ})ﬁtﬂ@ grapBsid 1§%1%%Ep]fférk¥he%9&?%c%‘)s:.@t%@o or

-Clerr] a 0-su stltute
car boxyl - sul§§t pitrederi orygery [ang 6H§fu€-”69it9mﬁylam@@d%tm itucaegben. 4 al kyl
group, (7) atehs4 al koxy-carbonyl - substltut ed Cl1.4 al kyl group, (8) a C3.10

cycl oal kyl gr.qup, a nitro grou 10) a cyanq group (11) a hydroxy
gr oup, %2) (%&H‘ oﬁhé‘ bered | tqy q()néﬂnk(?%? M@tdGo hetegpoyglic

opt i onal | y- kfahgohaetiag Cltd al hysltéthagbmupseaéé)tean £ 1@ Q#up3d (15)
Syelic am nGoBFSES R Th ki avve D78e3 T 810 AR AEORE| Tt AORLEAGR (e
group con5|$b|ngrbbnnatomgenproxygen and sul fur atons in addition to the
nitrogen ategyiy §he ARG 2UP102mehbdted dyéh AL TWaHARUN 2TLRR 97 oup.
10 of whichmay have 1 to 4 substituents selected from the group
consisting of
(1) a halogen atom,
(2) a C,, alkyl group optionally having from 1 to 5
substituents selected from the group consisting of
15 (a) a hydroxy group,
({b) an amino group,
(c) a
{d) a
(e) a mono- or di-C, alkylamino group,
20 (f) a
(g) a halogen atom,

carboxyl group,
nitro group,

C,.s alkyl-carbonyloxy group and

(3) an optionally halogenated C, , alkoxy group,
(4) an optionally halogenated C, , alkylthio group,
(5) a C,,, aryl group,
25 (6) a C,, acylamino group,
(7) a C,, acyloxy group,
(8) a hydroxy group,
(9) a nitro group,
(10) a cyano group,
30 (11) an amino group,
(12) a mono- or di-C,  alkylamino group,
(13) a 5-membered to 9-membered cyclicamino group which may
have 1 to 3 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur atoms in addition to the
35 nitrogen atom in the amino group,



(18) an am nocar bonyl oxy group, (19) a nono- or di-C, .4

al kyl am noc Wdesmidxy group, (20) a Cl.4 al kyl sul fonyl am no gPETFPI¥RA3II 3
Cl4 al koxy-carbonyl group, 10 (22) an aral kyl oxycarbonyl group, (23) .a

car boxyl group, (24) a Cl16 al kyl carbonylzgroup, (25) a C36

cycl oal kyl -carbonyl group, (26) a carbanmoyl group, 15 (27) a nono- or

di -C, 4 al kyl carbanoyl group, (28) a Cl, al kylsulfonyl group and (29) a
5-nmenbered or 6-nenbered aromati ¢ nonocyclic heterocyclic group which has 1

to 4 hetero af sel ec r o ting of nitrogen, oxygen
and sul fur zslqgfgngrfnagﬂgit?§EB§§Y%QQE§8 g?%#?{ optional ly substituted by
1 to 3 optiokdBllyah§iegakkytuseifangippisoe gFeuUR.ng Z is a 5-nenbered to

12-menbered halkgracysl i 81kbRg-wAEEBnYRY ghaup,at | east one hetero atom
sel ected from.the group consisting of nitrogen, oxygen and sulfur atons in

25 additi on (&d)Y3aF@TPREY BX8Y¥®8n at om optionally having 1 to 5
substit uemt s (38)eat ef f aDRYLBerBOAYD gebapsting of (1) a CL.6 al kyl group,

2 C2.6 al | C2-6 al kynyl , 30 (4 C3- 8
((:y)clgal kyl Séﬁf?ﬁ,ya(%}a‘ﬁ%eg&i)cﬁpga'ky?- oy2ya| E;Fugroup, Eag 20614 aryl

group, (7) a(ziora gomop, of8iiaCsyaadkylearbaiioyl( roup,hydroxy group,
(13) & mono- g iae EeaBukiPiarlavd, GrBublahd ) 98P et ed fo 0 OO
9- menber ed cy@2i)c aqniox® GTrOWp:whi ch
10 the Ring C is
(i) a 5-membered to 9-membered heterocyclic ring, which has
1 to 3 hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, optionally having 1 to
5 substituents selected from the group consisting of
15 (1) a halogen atom,
(2) an optionally halogenated C, ,, alkyl group,
(3) an amino-substituted C, , alkyl group,
(4) a mono- or di-C, , alkylamino-substituted C,, alkyl
group,
20 (5) a carboxyl-substituted C,, alkyl group,
(6) a C,, alkoxy-carbonyl-substituted C,, alkyl group,
(7) a hydroxy-substituted C,, alkyl group,
(8) a C,,, cycloalkyl group,
(9) a nitro group,
25 (10) a cyano group,
(11) a hydroxy group,
(12) an optionally-halogenated C,,, alkoxy group,
(13) an optionally-halogenated C, , alkylthio group,
(14) an amino group,
30 (15) a mono- or di-C,, alkylamino group,
(16) a 5-membered to 9-membered cyclic amino group which
may have 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group,
35 (17) a C,, alkyl-carbonylamino group,



may have 1 to 3 hetero atons selected fromthe group consisting of

ni trogen, en_and sul fur atons in addition to the nitro t he
oxﬁﬁgyg g?ETﬁ%ﬁﬂh&ﬁ

am no grouﬁ' a C, 4 al kyl-carbonyl am no group, 10

al kyl sul fonyl ami no group, (17) a Cl.4 al koxy-carbonyl group, (18) a*
carboxyl group, (19) a Cil- alkylcarbon® group, (20) a carbanoyl group, 15
(21) a nono- or di-C -4 al kyl carbanoyl group, (22) a Cl..6 al kyl sul fonyl
group, (23) an oxo group, and (24) a thioxo group, (I1l) The pharnmaceuti cal
conposition as defined in (1), 20 wherein Ra and Rb are the sane or

di fferent a(is)eanesarihocanbepghoryt gyoup, hydrogen atom or a substituent

selected f h C 6al kyl
aroup opt i ofdP?ySnefes 687810, Byl AodOGRM AE xddd D oup”
consi sting 620)ax €,. hwﬂrml,s@cwlmn% g@youm. al koxy group, (c) a Cil,6

al kyl t hi o gr ( 1 (e) a Cl.7 acylam no group,
(f) a nDno-(Qﬂy 7 g; %QL an1no groﬁ%rou g) a nono- or di-C3-.8

cycl oal K1 af2Ad gnoéﬁal¥ﬁ}°§Y5aﬁBﬁB¥ieErPBPQ menber ed cyclicami no group

whi ch may h@yg)latga§bb§§gr?raﬁpns sel ected fromthe group 35 consisting

of nitrogen, oxy en and, suj I n _addition 11 to the nitrogen atom
in the am n&287ofip EHKP1¥Y3°%FQﬁPY#€b§8WguIfonylan1no group, (j) a g -

al kyl - car bomzboxu 05 oupyelsakyl ccarboyeh gtoup,
(26) a carbamoyl group,
10 (27) a mono- or di-C,, alkylcarbamoyl group,
(28) a C, ¢ alkylsulfonyl group and
(29) a 5-membered or 6-membered aromatic monocyclic
heterocyclic group which has 1 to 4 hetero atoms selected
from the group consisting of nitrogen, oxygen and sulfur
15 atoms in addition to carbon atoms, optionally substituted
by 1 to 3 optionally halogenated C, , alkyls, or
(ii) a 3-membered to 1l0-membered cyclic hydrocarbon
optionally having 1l to 5 substituents selected from the group
consisting of
20 (1) a halogen atom,
(2) an optionally halogenated C,,, alkyl group,
(3) an amino-substituted C, , alkyl group,
(4) a mono- or di-C, , alkylamino-substituted C,, alkyl
group,
25 (5) a carboxyl-substituted C,, alkyl group,
(6) a hydroxy-substituted C,, alkyl group,
(7) a
(8) a

(9) a nitro group,

C,., alkoxy-carbonyl-substituted C,, alkyl group,
C,.,, cycloalkyl group,

30 (10) a cyano group,
(11) a hydroxy group,
(12) an optionally-halogenated C,,, alkoxy group,
(13) an optionally-halogenated C, , alkylthio group,
(14) an amino group,

35 (15) a mono- or di-C,, alkylamino group,



5 (3) a 5-nenbered to 9-nenbered (preferably 6-nenbered) cyclicam no group
whi ch may hawe 411823 hetero atons (preferably 1 or 2) sel ect @¢TIPOME3HE
group consisting of nitrogen, oxygen and sulfur atons in addition to the
nitrogen atomin the am no group and whi gh may be substituted by Cl6 10

al kyl group, (4) a carboxyl group, (5) a carbanoyl group, (6) a nono- or
di-C -6 al kyl carbanoyl group; or Ra and Ro are bonded to each other to form
Ring A, and the 15 Ring Ais a 5-nenbered to 9-nenbered aromatic

het erocyclic ¢fng ywhi Gh s da 1, S ELAIErEd 085 3EL Cahetlo! ERBLLNGRIEAUP
Ssu l.?tlg,ll’ a Oﬁ | IOﬁ ?]61 g

consi sting of ' nitrogen, oxygen an 'n a carbon atons
(preferably pyay diare r} ritp ,3 deterlatomsbseleated fyomlthel Bybougr oup; 20

the Ring B i r rd j e
Subst i t Ut ed E‘éf TR i ALEEPIER DAL HneeBaEEar At A S0ATHRS, C 6

al kyl group offithflniteegan iateedinythe §MiRRyIEPBAp, (ii) a C 6
al kyl carbgnyl (pfpup ¢, pE1siinGdrdhii Dandiih (drddp 2 carboxyl group; 25 the
Ring Cis a 4 aryl grou { refirabléﬁbenzene ring) which may be :
substituted byl&) t#?lg’cfb%‘% t?fé‘m OX¥| $EP¥B- from t he group consisting of
(i) a hal ogen(®pna r(nduiu)-m@iiqnpldmmmﬂdoﬁn%dﬁyggkyhpgrougbandd
1ii) a d.10 0Xx r QUR,.. 30 he R ' 5-nmenbered to 12-nenbere
Elet ea ocyclic f?‘%’]g %\Aylclzlgh a#‘gcy%sélvleéoﬁy%ozoééo‘%%t ero atom sel ected fromthe
group consi st{2l) od @i rAddexry-semenhdsenpur atons in addition to Y and

the nitr n p'gﬂ@% ' e 1 to 3 substituents sel ected
fromt hqu‘raouaﬁ%g]n%l?s%# ng iSCYX%?Q](?il’?ﬁgi(g?gMgf kyl group, (ii) a hydroxy
group and (ii F?%ma canboxydb GFewP: (1V) The pharmaceutical conposition as

defined in (l}24yhach ¢HINYSRErForsPl@thdp | epr esented by the formul a:
(25) a C, cycloalkyl-carbonyl group,
(26) a carbamoyl group,
15 (27) a mono- or di-C,, alkylcarbamoyl group,
(28) a C,, alkylsulfonyl group and
(29) a 5-membered or 6-membered aromatic monocyclic
heterocyclic group which has 1 to 4 hetero atoms selected
from the group consisting of nitrogen, oxygen and sulfur
20 atoms in addition to carbon atoms, optionally substituted
by 1 to 3 optionally halogenated C, , alkyls;
the Ring 72 is a 5-membered to 12-membered heterocyclic ring
which may have at least one hetero atom selected from the
group consisting of nitrogen, oxygen and sulfur atoms in
25 addition to Y and the nitrogen atom, optiocnally having 1
to 5 substituents selected from the group consisting of
(1) a C,, alkyl group,
(2)
(3)
30 (4)
(5)
(6)
(7)
(8)
35 (9)

C,.¢ alkenyl group,

C,.¢ alkynyl group,

C,.s cycloalkyl group,

C;.s cycloalkyl-C,, alkyl group,
C¢.,4 aryl group,

nitro group,

cyano group,

Q p P oD oD op R

hydroxy group,



.5 wherein R" is a C .6 alkyl group, R2 is a Cl6 al koxy group, optionally
hal ogenated C16 _al kyl group, a hal ogen atom a hydroxy grou ;

ar al kyl oxywé’r%(f&"'zx is 1to 5 groups selected fromthe grougc?{%goslﬁkng of
a hydrogen atom a C,6 alkyl group and a hal ogen atom provided thaf (1)
when 10 R is a methyl group and R2 iX®s trifluoronethyl group, Xis a
hal ogen atom and (2) when R1L is a nethyl group and R2 is a nethoxy group,
X is a hydrogen atom or a hal ogen atom (V)

Thephar maceut i cal conposi ti onasdefi nedi n(1), which conpri ses

(9R) - 7-[ 3, 5¢10 »(a rC,f] wdkomyt lgriodpenzyl |- 15

6,7,8,9, 10, ' ydr, iy lgrdgd- met hyl phenyl ) -
6, 13- di oxo-@ﬁ?@]ﬁi%ﬁg} no 2,91- g‘jfpfll, 7] napht hyridine or a salt thereof,
(V1) The ph&kZhcelamin® $EMHdsition as defined in (1), which conprises

9R) - 7- ( 3, 5¢ {h | 7
gexéhydﬁ 3 gg%ef%h%ﬂ@ﬂkzﬂ dt £5.7; &i%yhGnmliko %ﬁ:oupl.s
r

Al

| - 5- (4- met hyl phenyl ).- 6, 13- di 0xp- .
a1 ook Ho] 28 15 R en et rTIRIb R ST EL DR abino g Pye pesich
phar maceut i @y K&2F& 0B ibtda o) m%@lnz i aess ns¢1ectedi fhomotiei geeup
9R) - 7- (3, 5- t zyl)-5-(4- )
{1 upr ophanoPYRerst i SR Y HERERhn AIFYESR AR SLENS ftoss in addition
di oxo- 13H [ 4o 4tkié axbtrogerR, dt o [dn 7¢mapimnine i gfoapor a salt thereof, (VIII)
9S)-7- 3, 5;bi if t ] -
67 80, 10,108 Rk by Ty dne group,
6, 12- dil®xo- [ 16 %] @i Gze@Ho[IBulimvilaninp EHFRHR di ne or a 30 salt thereof,

13 (I'X) A cpippundc! epfBasRt shidordyle dxyup) a: wherein R is a CL.6 al kyl
group, R2 is a Cl6 al kog& group, optionally hal ogenated Cl.6 al kyl group, a
hal ogen at ofi8)4 & caped%d %F%‘EB' or a C7-15 aral kyl oxy group, Xis 1to 5

groups sel eciey &rom tdkkyicanbamnysigtouy, of a hydrogen atom a Cl.6 al kyl
'S 2"t fPBor angrroriey S OGBS 2ol ogen atom and (2) when RL (G a
met hyl 1gr oup2ahdaRaono- or di-C,, alkylcarbamoyl group,
(22) a C, alkylsulfonyl group.,
{(23) an oxo group, and
(24) a thioxo group,
(III) The pharmaceutical composition as defined in (I),
20 wherein R® and R® are the same or different and represent,
independently, a hydrogen atom or a substituent selected
from the group consisting of
(1) a halogen atom,
(2) aC,,alkyl group optionally having 1 to 5 substituents
25 selected from the group consisting of
(a) a hydroxy group,
(b) a C,, alkoxy group,
(c) a C,, alkylthio group,
(d) an amino group,
30 (e) a C,, acylamino group,
(f) a mono- or di-C,  alkylamino group,
(g) a mono- or di-C,, cycloalkylamino group,
(h) a 5-membered to 9-membered cyclicamino group
which may have 1 to 3 hetero atoms selected from the group

35 consisting of nitrogen, oxygen and sulfur atoms in addition



10 is a nethoxy group, X is a hydrogen atomor a halogen atom or a salt
thereof, (X)wéggmnound as defined in (IX), wherein Rl is a CRCI/mROKyI3ss
group, Ris a C, 3 al koxy group, optionally hal ogenated C1-3 al kyl grqQup, a
hal ogen atom a hydroxy group or a benzylpxy 15 group, X is a hydrogen
atom or 1 or 2 groups selected fromthe group consisting of a C 3al kyl
group and a hal ogen atom (Xl) A conpound as defined in (I1X), wherein RL is
a met hyl group group, R2 is a met hoxy group, an et hoxy group, an isopropoxy

group, a mnethyl [o rlflu rarret u 20 a_chlorine atom a

hydr oxy grougyor E@nzlaq%xy ""gt 6‘“)2: %“"ﬁmgr%f;%'ﬁpa?ﬁ a nmet hyl group,
or 1 or 2 chlori ne i )f Iauﬁumelhybmalf()r(yl)am,&noomprwmd as defined in (IX)
which is (9R)-7- t ho 6,7,8,9,10 11- 25
hexahydr o- 9- net hyl - 6623 g?b)?oé%g@ }fg)ﬁ)é g %&u% ré9{1](3%1 7] napht hyri di ne,
(XI11) A pro-drug of(ka @ohpé@ﬁ@nagt@mned in (1X), (XIV) A nethod for
produci ngsa CWOﬁn%-%nﬂ%Eeae%d B - He?@oez@aar(%éféf&ﬁ@ys-@?rom vﬁ@ch .

conmpound of a formul a; wher ei_n represent groups

group repr eseéNEHLIAMINR QI&%I‘%P“{"}‘ imay haxe 1obet ?ieFeF\FFH akemsi t r ogen
at om adj acent(preferdbI eI @aeR)s sélb@&éﬂnﬁzﬂfno'ﬁﬁe g@dubh@oﬁbmgﬁ;iﬁgnbﬁl s are

t he sanme neaninhgs as those |n‘_tdn % thegeof *("

phar maceut i cdlCotposi PREAHAThSR oD 30119 Lo ddye R Pﬁe{‘l)()
10 (XVI) A cmnpm;lim thef aminotgaymp and)whichchgki bé sutleceptwteaibelc, ,
conprisegg ﬂ%g%r?rg\@deflned in (IX), (XVIl) A conposition for

ant agoni ZI ng a e P receptor which conprises a conpound as defi ned
in (11X, (Xv1{4) A conpexnl @roum. ant agoni zing a neurokinin A 15 receptor

whi ch conpri sgs aacgmyqs gq%fdﬂ]ed in (1 X), (XIX) A pharnmaceutical

conposition fPr preventing or_treati n% di sorders of mcturition which
conpri ses a a mono- or di-C, . alkylcarbamoyl group; or

R* and R® are bonded to each other to form Ring A, and the

15 Ring A is a 5-membered to 9-membered aromatic heterocyclic
ring which has 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms (preferably pyridine ring), optionally
substituted by C, , alkyl group;

20 the Ring B is a C,,, aryl group (preferably benzene ring)
which may be substituted by substituents selected from the
group consisting of (i) a C, , alkyl group optionally
substituted by a hydroxy group, (ii) a C, alkylcarbonyl
group (including formyl) and (iii) a carboxyl group;

25 the Ring C is a C,,, aryl group (preferably benzene ring)
which may be substituted by 1 to 3 substituents selected
from the group consisting of (i) a halogen atom, (ii) an
optionally halogenated C, ,, alkyl group and (iii) a C
alkoxy group;

1-10

30 the Ring Z is a 5-membered to 12-membered heterocyclic ring
which may have at least one hetero atom selected from the
group consisting of nitrogen, oxygen and sulfur atoms in
addition to Y and the nitrogen atom, optionally substituted
by 1 to 3 substituents selected from the group consisting

35 of (i) a C, ; alkyl group, (ii) a hydroxy group and (iii) an



conpound as defined in (1X), (XX) A pharmaceutical conposition for
preventing_or 20 treating disorders of asthma, rheunatoid agphipsy; 358

ost eoar t hr M3 %4 ﬁ%ln cough, irritable bowel syndrome or enesis, ch
conprises a conpound as defined in (I1X), (XXI) Use of a conpound *
represented by the formnul a: whereintl2ing Mis a heterocyclic ring

wherein is one of -N=C<, -CON< or -CS-N<; 5 R'" and Rb are bonded to each
other to formRing A or they are the sane or different and represent,

i ndependently, a hydrogen atomor a substituent on the Ring M Ring A and

El?g B reFreiengrohpdependently, an optionally substituted honmocyclic or
eterocycl i r t

optionally gagéﬁq{%ﬂe‘égﬁé{gg?égﬁ% C%\Hrp% %l@%ﬂ ggé&?%;ré) gﬁt@(c))nafa Tehs an

substi t ut edchmpoiseki 8 oompeuedocgpreaentﬁg bRnﬁgerP§m& aeptlonally

substituted nitro@en-containing 15 heterocyclic ring; and n is an integer

fromlto 6, ajsal hereof for manufacturing a conposition for
- g d ession, anxiety, manic-depressive illness or
1) nethodzfor preventing or treating disorders of

preventing
psychopat hy,
mcturition ich_cofiprises apninistrating to a subject in need
7480\ d represented by the fornula: 25 wherein
‘ n erein is one of -N=C<, -CO N< or -CS-N<;
horided to eaChydbther to formR ng A or they are the sane
represent, independently, a

ring Mis a hete
16 Ra and Rb are
or different and

5 wherein R' is a C,, alkyl group, R®’ is a C, , alkoxy group,
optionally halogenated C,  alkyl group, a halogen atom, a
hydroxy group or C,,s aralkyloxy group, X is 1 to 5 groups
selected from the group consisting of a hydrogen atom, a
C,.. alkyl group and a halogen atom, provided that (1) when

10 R! is a methyl group and R’ is s trifluoromethyl group, X
is a halogen atom, and (2) when R' is a methyl group and R?
is a methoxy group, X is a hydrogen atom or a halogen atom,
(V) The pharmaceutical composition as defined in (I), which
comprises (9R)-7-[3,5-bis(trifluoromethyl)benzyl]-

15 6,7.,8,9,10,11-hexahydro-9-methyl-5-(4-methylphenyl)-
6,13-dioxo-13H-[1,4)diazocino[2,1-g]l[1,7]naphthyridine
or a salt thereof,

(VI) The pharmaceutical composition as defined in (I), which
comprises (9R)-7-(3,5-dimethoxybenzyl)-6,7,8,9,10,11-

20 hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13H-
[1,4]diazocino[2,1~-g]l[1,7]naphthyridine or a salt thereof,
(VII) The pharmaceutical composition as defined in (I),
which comprises (9R)-7-(3,5-dimethoxybenzyl)-5-(4-
fluorophenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-

25 dioxo-13H-[1,4)diazocino[2,1-gl[1l,7]naphthyridine or a

salt thereof,
(VIII) (9S8)-7-13,5-bis(trifluoromethyl)benzyl]-
6,7,8,9,10,12-hexahydro-9-methyl-5-(4-methyl)phenyl-
6,12-dioxo-[1,4]diazepino[2,1-g][1,7]naphthyridine or a

30 salt thereof,



hydrogen atomor a substituent on the Ring M Ring A and Ring B represent,
i ndependent | o 9aM7@pti onal |y 5 substituted honocyclic or het ®CTEPeINISSs
ring, wwth the proviso that at | east one of themis an optionally
substituted heterocyclic ring; Rng Cigzan optionally substituted
honocyclic or heterocyclic ring; 10 Ring Zis an optionally substituted
ni trogen-contai ning heterocyclic ring; and nis an integer from1l to 6, or
a salt thereof, (XXIIl) Use of a conpound as defined in (IX) for

manuf acturin C Ny inin 15 receptor,
(XXI'V) Use o?%k%%ﬁé“ﬁ@ Id%hr%%%%?‘% %ynq: Macturl ng a

phar maceuti cal co osition for antagoni ZI ng a Substance P receptor, (XXV)

Use of a conpaoykd 2 raeg'in (I X) for manufacturing 20 a pharnaceuti cal
conposi tion f[6r #nt agoni ZIEg a neurok| nin A receptor, (XXVlI) Use of a

S i ganuf acturi ng a phar maceut I cal conposition
for treating disorder ol m II ition, 4% ) (XXVI1) Use of a conpound as

*

defined in (IX) fg nuf ac g a pharnaceutical conposition for treating
di sorders of ast rheumat d=gtf/arthritis, osteoarthritis, pain, cough,
irritable bowel s} RS, which conprises a conpound as defined
in (I1X), 30 (XXW 1) A nethod. for antagonizing a tachykinin receptor in

e o UpERERE RES UL SR gk FCLEC L el bl e
Substance P pptdpnedlinhadagansteni €p.. cokipyl sweowpln mlhaltwemgﬁtma a&subj ect
(5005 % o SRR A of axadngmagasuf 1 B4 Hroups 17
selected from the group consisting of a hydrogen atom, a
C,.¢ alkyl group and a halogen atom, provided that (1) when
R' is a methyl group and R® is s trifluoromethyl group, X
is a halogen atom and (2) when R' is a methyl group and R®
10 is a methoxy group, X is a hydrogen atom or a halogen atom,
or a salt thereof,
(X) A compound as defined in (IX), wherein R' is a C,_; alkyl
group, R? is a C, , alkoxy group, optionally halogenated C,_,
alkyl group, a halogen atom, a hydroxy group or a benzyloxy
15 group, X is a hydrogen atom, or 1 or 2 groups selected from
the group consisting of a C,_; alkyl group and a halogen atom,
(XI) A compound as defined in (IX), wherein R' is a methyl
group group, R* is a methoxy group, an ethoxy group, an
isopropoxy group, a methyl group, a trifluoromethyl group,
20 a chlorine atom, a hydroxy group or a benzyloxy group, X
is a hydrogen atom, a methyl group, or 1 or 2 chlorine or
fluorine atoms,
(XII) A compound as defined in (IX) which is (9R)-7-
(3,5-dimethoxybenzyl)-5-(4-£fluorophenyl)-6,7,8,9,10,11-
25 hexahydro-9-methyl-6,13-dioxo-13H-[1,4]diazocino[2,1-
gll[1l,7lnaphthyridine,
(XIII) A pro-drug of a compound as defined in (IX),
(XIV) A method for producing a compound as defined in (IX),
characterized by cyclizing a compound of a formula:



manmal s whi ch conprises admnistrating to a subject in need an effective
anmount of a conpaound as defined in (1X), (XXXI) A nethod fo ieNg or
treating.dwgéﬁﬁ & of 5 mcturition in manmal s which conprFgg’rslﬁwbﬁlssl8

adm nistrating to a subject in need an effective anount of a conpound as
defined in (1X), and (XXXI'1) A nethod ¥br preventing or treating disorders
of asthma, rheumatoid arthritis, osteoarthritis, pain, cough, 10 irritable
bowel syndronme or enesis in mammal s which conprises adm nistrating to a
subject in need an effective anmobunt of a conpound as defined in (I1X). A
conmpound as definBd in the above-menti oned (I') 15 includes a conpound of a
eginpR'_gnd Rb in the formula (1) are bonded to each other

er eof .. 20 he heterocyclic conpounds (I) used for

t he conpositidn o th§1§ enti on{ahe conpounds discl osed in EP-

A- 0733632. gapove- ment i formulae (1) and (la), Ring Mis a

het erocyclic ri avi ng - N=C<, - N< or -CS-N< as 25 the partial
structure: Prefergbty, Ring Mhas -CON< or -N=C- as the partial structure:
30 In thd above-nentioned fornulae (1) and (la), Ra and Rb 18 are

bonded to each ofh to.formRin S e S di fferent and
represent, ?ﬂﬁﬁﬁiﬂgén??§,ﬁa?%&ﬂ?%%é% g%%%?%rFES%U%%???U%EErgﬁpthe Ring M
The substi t nepteséataddoRotive foemEag M include, for 5 exanple, a hal ogen
atom an optyo ubstituted al kyl group, an optionally hal ogenated

al koxy group,Nan opfionally hal ogenated al kylthi o group, a cycl oal kyl

group, an aryl group, an acylam no group, an acyl oxy group, a hydroxy
group, a nit ) QP, a cyano group, an am no group,

5 is formed together with the nitrogen atom adjacent to E,
L represents a leaving group, and the other symbols are the
same meanings as those in claim (IX), or a salt thereof,
(XV) A pharmaceutical composition which comprises a
compound as defined in (IX),

10 (XVI) A composition for antagonizing a tachykinin receptor
which comprises a compound as defined in (IX),
(XVII) A composition for antagonizing a Substance P receptor
which comprises a compound as defined in (IX),
(XVIII) A composition for antagonizing a neurokinin A

15 receptor which comprises a compound as defined in (IX),
(XIX) A pharmaceutical composition for preventing or
treating disorders of micturition which comprises a
compound as defined in (IX),

(XX) A pharmaceutical composition for preventing or

20 treating disorders of asthma, rheumatoid arthritis,
osteoarthritis, pain, cough, irritable bowel syndrome or
emesis, which comprises a compound as defined in (IX),
(XXI) Use of a compound represented by the formula:



10 a nono- or di-al kylam no group, a cyclic amno group (e.g., a cyclic
am no group WEOY/EHA2 1y containing hetero aton(s) of oxygen at &ET/IPAYeIIFS
atom etc., in addition to nitrogen atom), an al kyl carbonyl am no group, an .
al kyl sul fonyl ami no group, an al koxycar borg/l group, a carboxyl group, an 15
al kyl car bonyl group, a carbanmoyl group, a nmono- or di- al kyl carbanoyl
gr.oup, an al kyl sul fonyl group, an oxo group, etc. The above-nenti oned

"hal ogen atoni includes, for exanple, fluorine, chlorine, brom ne and

i odi ne atoms. 2g? erak] y, the halegen atom i ncludes, for exanple,
fl-uori ne, chlomgna ;ga%f§(3 F Ne "optionally substituted al kyl

gr oup” |ncludes b Qr_&xanpy e,  CiO a grou (e.g., nethyl, ethyl,

propyl , |soprop§I | —1 sobut yl , s-c-butyp and tert-butyl groups, 25
etc.) optlonally g froml to 5 substituents selected froma hydroxy
group, a Cl al kox up (e.g., nethoxy, ethoxy, propoxy, butoxy,

i sobut oxy, sec-but tert- butoxy, etc.), a Cl.6 alkylthio group (e.g.,
net hyl t hi o, anmﬂéincriﬂgcnndéfucheié&aﬁféuﬂm FEREULMELBER, Ssec- 30
butyltio, tert-butyltio., etc.), an amno group, a Clj7 acylam no group
(e.q. fornylanrﬂb*mac FE am no, propyonyl am no, butylyl am no, benzoyl

t N- al kyl , it ,
mono-or  di )ela”m;“n%hﬂ% ST £ R anro. eyl an no 35
di net hyl afi nR*aadddRetang mm@mm,cmtdth)e,r do EoroRdnigyA, of9they
oroups (o g. i Ed i 3 hI2eECRHR BELbHESEnT! PReBEnaeR LIRS ! €
cycl opr opyl arhiy@rogsm | aben @ rmlb%i]l;tmtybanthe REBg1M;aryl am no groups,
5 for exarrpl@lnd)f)g@ﬂ@ﬁ@]_@@ Bei‘Ep}'es@ﬂtOpl hﬁeﬁ%@%‘t | Gt SgﬁESBﬁig.gyM | C

groups [e.g. menber ed nber ed
to 3 heteroaﬁ?ﬁﬁ?%ﬁ#%ﬁﬁfRPWQQNﬁ¥ﬂ?r%ﬁéﬂet%§9§¥ﬁlaﬁdréﬁgiuwlﬁhoﬁﬁe(e g.
5-menber @@ proviso that at least one of them is an optionally

substituted heterocyclic ring:;
Ring C is an optionally substituted homocyclic or
heterocyclic ring:;

Ring Z is an optionally substituted nitrogen-containing
15 -heterocyclic ring; and
n is an integer from 1 to 6, or a salt thereof for
manufacturing a composition for preventing or treating
depression, anxiety, manic-depressive illness or
psychopathy,
20 (XXII) A method for preventing or treating disorders of
micturition in mammals which comprises administrating to
a subject in need an effective amount of a compound
represented by the formula:

R
gAb|JYz N—(CH,),

25 wherein ring M is a heterocyclic ring wherein
=¥ <

is one of -N=C<, -CO-N< or -CS-N<;



Zr 6-hrre|nbered non-aromati ¢ cycl oam no groups, for exanple, 10 piperidyno,
- et hyl pi , horphol i no, thionorpholino, piperadinyl pcriypooniss

4- met hyl pi g@%&‘xﬂ\% 4- et hyl pi peradi nyl, pyrrolidinyl, im (lj)azol ydi nyI ,
pyrazol ydi nyl ; 5-menmbered or 6-nenbered aromatic cycloanino groups, *for
exanpl e, pyridyl, pyradyl, 15 pyrim dilr?yl , pyridazinyl, pyrrolyl,

I m dazolyl, pyrazulyl, etc.), aromatic heterocyclic rings (e.g.,

thi ophenyl, furanyl, thiazolyl, isothiazolyl, oxazolyl, etc.), non-
aromatic heter ocycl | crings (e.g., tet rohgdr OEyI‘I dyl, di hydr opyri dyl ,
t et r ahydr opyR*adnpfl, Rt @m%tlwaﬂoﬂytpnﬁéphypt ey Pef?ﬁlﬁy@%’é@yh Rz ithey

di hydropyra Q:Icﬂehﬁ %pxiraifkeréuhygﬁ@lf@ﬁﬁégéat ayﬂémazﬁ,lﬁ,

di hydr ot hi op en ydr of uranyl , di hydrooxazol di hydr oi sooxazol yI,

hexahydr opy YAZRIRN  atios HF & SPIRS tddranf kﬁ/jcﬂ% ¥ anyl , y

ltog[ ?;ﬁl éd' tn%ﬁlng ?I F@h{ﬂ?ﬁbﬂBoﬁéﬁfdﬁeﬁn’25 m@ép@m&mw adity|opt10nally
ydrot hi azo _y etra | sot hi rah drooxaz

t et r ahydPoi sBEHAsed diqmaqyc 3? Rﬁ?%‘?ﬁﬁi’rﬁ c}(yﬂbe Cl4

al kyl sul fonyﬁmm gma,u)sat fmamtxamd af rtﬂtéwlmldmrqp’ammmlly

et hyl sul fonyl ]c%ﬁ‘tb ‘iﬂ o&e %;56&1._3(9 yl - car bonyl oxy group (e.g.,

acet oxy and % ) and a hal ogen atom (e.g.,
fluorine, cHRimgre m(hrbrapﬂimlaallﬂrﬁu@%lf)Ut%@ chomee¥ebi@a®y, the

“optional Iy subst it al group” includes Cl.6 al kyl groups optionall
substituted % %K{’ ol%zlfjg% #?yéfo en atomns, especiall Il onal | y, hal ogenat e)d/
Cl. 4 al Rf| Rim @rm@(@@ion@m SIS RGN Y ﬁHO%innc%ﬂlT( in{RQups
substituted Rytdrd @&f@lpﬁ@ adds, etc., such as nethyl, chloronethyl,

fl uoronet hyl, difl uoromnet t hl th I hyl hvl
[ vororet )y SLT LS IELIN e bal PO PTESIUL chit Ligraget vl ethy!,

pent af | uor oe{XyIIIprogylof 3 Gbcﬁnpasmridl LS opeHiyed mobﬂﬁbyfqr
1-(trifluor O@ﬁ&%&é@ﬁgﬁg J)'f:to\‘rlpos%.t%.o% for antagonizing a tachykinin

15 receptor,
(XXIV) Use of a compound as defined in (IX) for manufacturing

a pharmaceutical composition for antagonizing a Substance
P receptor,
(XXV) Use of a compound as defined in (IX) for manufacturing

20 a pharmaceutical composition for antagonizing a neurokinin
A receptor,

(XXVI) Use of a compound as defined in (IX) for manufacturing
a pharmaceutical composition for treating disorders of
micturition,

25 (XXVII) Use of a compound as defined in (IX) for
manufacturing a pharmaceutical composition for treating
disorders of asthma, rheumatoid arthritis, osteoarthritis,
pain, cough, irritable bowel syndrome or emesis, which
comprises a compound as defined in (IX),

30 (XXVIII) A method. for antagonizing a tachykinin receptor
in mammals which comprises administrating to a subject in
need, an effective amount of a compound as defined in (IX),
(XXIX) A method for antagonizing a Substance P receptor in
mammals which comprises administrating to a subject in need

35 an effective amount of a compound as defined in (IX),



trifluorobutyl, isobutyl, sec-butyl and tert-butyl groups, etc.), C

6al koxy- C . wod%a7k32gr oups (e.g. C. 1.4 al koxy-C3..4 al kyl 10 RETIRPS/01IS8r
exanpl e, met hoxynet hyl, et hoxynethyl, isopropoxynethyl, butoxymnethyl, .

nmet hoxyet hyl , et hoxyethyl, etc.), Cl.6 akkyltho-C .6 al kyl groups (e.g.
Cl.4 alkylthio-C,.4 al kyl groups, for exanple, nethylthionethyl,

et hyl t hi onet hyl , butylthionethyl, nmethylthioethyl, 15 ethylthioethyl,
etc.), amno-ClL..6 aIkyI gr oups (preferably, am no-Cl. 4 al kyl groups), for

exanpl e, am lm o] n
CXATDl o e ORI W meiod Foog) Dibond s 3RS ORKs B ATA TN 1,
al kyl gr oupsme@mglsemmlhgymamﬁ@scadmiaiﬂyragiagp%o & §ﬂb260te3®meai

fornyl am nonaahakfeaeﬁal &ﬂbﬁﬁﬁ%bya cefn Bhaayhéﬁh@m@ay
), nono-Cl. Ilkyl am no Cll 6

butylylan1no? benzo amnomathﬁF
al kyl ~groups {%* ) Aohetiead 4E9F kBFS Hb'leg @rart&‘ﬁﬁt@n@ﬁslsqme@aqﬁ)
get hyLarwmomibyhrlelbul ﬂwm@mamwwﬂiah bbﬁlﬁk‘iﬁb@olaahh.‘ﬂl»strﬁtllng to
i met hyl am none et a met t ani no) et y
2 (N o1 hyl anfrogeiass £h Setl AT 2RERr e sfplnt OF 26 A8 AT Dpy!
3- (N net hyl am (dXbut ghd 4- (N- et hyI am no) but yl , 2 (N- di et hyI am no) et hyI ,

2L e DV ARRKAS) AL eAOR RSy EedlnBlnaCue! BALKKIAY MG adld Y 97 OUPS

(e.g. C3-10 oal kyl am™no-
cycl opr opyl agEhbmat mheurmqmicsbawmtn@rmohyeoacyhrﬁhesyImmomdgh

cycl opr opy! aﬂkﬂ@ﬁﬁ‘bhlbﬁ' bow¥§! QPH&%E\B‘ asen%h\eg'#g &ﬁcmnﬂeawsamﬁmﬁt hyl, 35

phenyl am nonet h C ere ered non- aromatic
cycl oam no oﬁ?ﬁ“éﬁé? ?‘éﬂ’hjgsﬁr?%i%gﬁ'é{ & §ukisrt im|reedan efifiedtivsyen,
oxygen and sainbuntabens tompedhaoast aeganlean iat qux)C, . 6 al kyl groups (e.g
5-nmenbered or 6- nenbered non-aromatic cycl oam no-d 4 al kyl groups, for 5
exanpl e, piperidi nonet hyl, 4-nethyl pi peridi nonethyl, norpholinonethyl,

t hi onor phoI i nomre@hglomppupdr agi delfibpeidylin the above-mentioned (I)

1ncludes a compound of a formula (Ia):

M N CH
l ()@ (1)

wherein R* and R® in the formula (I) are bonded to each other
to form Ring A, and the other symbols have the same meanings

as mentioned above, or a salt thereof.

20 The heterocyclic compounds (I) used for the composition
of the present invention are compounds disclosed in EP-
A-0733632.

In the above-mentioned formulae (I) and (Ia), Ring M
is a heterocyclic ring having -N=C¢, -CO-N< or -CS-N< as

25 the partial structure:

..... =¥<

Preferably, Ring M has -CO-N< or -N=C- as the partial
structure:

30 In the above-mentioned formulae (I) and (Ia), R® and R®



4- et hyl pi per adi nyl net hyl , pi peridi noet hyl, norpholinoethyl,

pi peradi nyl et hyl . 5-nmenbered or 6- nmenbered aromatic cycl oargPphdierads 2l Kyl
groups, f-o?’v%?% Ze, 10 pyri dyl met hyl , pyri m di nyl met hyl , L horobs

i m dazol yl met hyl, pyridylethyl, etc.), Cl.6 alkylsul fonyl am no-C16 &l kyl
groups (e.g. C 6 alkylsul fonyl ani no-C &8l kyl groups, for exanple,

nmet hyl sul f onyl am nonet hyl , et hyl sul f onyl am nonet hyl ,

et hyl sul f onyl am nobutyl, 15 ethyl sul fonyl am noethyl, etc.), C -6

al kyl - car bonyl oxy-C1..6 al kyl groups (e.g. Cl.4 al kyl-carbonyl oxy-Cl4 al kyl
groups, for axarppmiedrtchelaci bdingrotpnEolm Riaghdl carbbhgsexgnetthe

but yl car bony, Y, 8 SOMEL o] |,
etc.), 20 e%%ﬁ(gﬁteaxggffqgﬁgl I;E;‘ilha ogenat eﬁdagﬁhfg%?%bo%ggg ?mﬁydiéséwf or
exanpl e, Cl Gatdmoxy yreanhstikuents on K REvgH4: substituted by 1 to 5

hal ogen atons, efge st PLESKYs ROWRY R Hr eBEMRILY Ml k9XVudé PupsST
i ncl ude, for exanf?e h

, nhethoxy, 25 fluoronethox dit) uoromet&ox ,

trifluor SmeteRample r | & HakeFAR RHQM. efffho?@‘}l%}#izYﬁ‘F‘ﬁ%F‘bE? oaiyl‘,‘Y’z, 2, 2-
Z r i4czl fr Ofelt f@ﬁa%pltoeéﬁ a&ét&tf)@fir@Wawgmd aSkpxPPgroup buanxy,

,4,4-trifluorobutoxy, .1 sobutoxy,. sec-hutox nt n y groups,
etc. Prefer a%??}°??1ﬁ%5‘ai‘°§5‘flp5\é§| 7&&%@%%&’3@ 'a%))l%’)? ?/L °§rl os)é‘&fﬁ%? Udes Cl4
al koxy groupan oargl igedkpX yam racyl st | godep, bgn lacyl@xyagovgen, adons, for
exanpl e, metho [ r ONEL, L. f%ﬁ}
2,2,2-trifl &%%?ﬁgﬁ&ag)r'o%g%gqgggp&o%% ut g;é?ipll%#%ﬁof ?ﬁ%‘rl%but oxy,
i sobut 0@ ana mxEw-boroky-atkybaming gnaup. a gyckhe aminig gxeMPy (@Y ogenat ed
al kyl t hi o grgtkpg}cjh{@!éfﬁ% gfz%pﬁé?mb%al@%cehﬁhhhhg HEOURS, a8Hf(S1. 6

S a

al kyl thi o group aving 1 to 5 ogen at ons, etc. ch al kyl tgl 0 groups
and hal ogenaPEPRIXSA @HOF -gFBLEYT ALPHdLtFor X AANE10R tReRAVTPEFD,
di f | uor omet hytéh 9, art d1kpIv=aBRIdWldntiinn group, an alkylsulfonylamino

group, an alkoxycarbonyl group, a carboxyl group, an

15 alkylcarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkylsulfonyl group, an oxo group,
etc.

The above-mentioned "halogen atom" includes, for
example, fluorine, chlorine, bromine and iodine atoms.

20 Preferably, the halogen atom includes, for example,
fluorine, chlorine and bromine atoms.

The "optionally substituted alkyl group” includes, for
example, C, , alkyl groups (e.g., methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl groups,

25 etc.) optionally having from 1 to 5 substituents selected
from a hydroxy group, a C,, alkoxy group (e.g., methoxy,
ethoxy, propoxy, butoxy, isobutoxy, sec-butoxy, tert-
butoxy, etc.), a C,, alkylthio group (e.g., methylthio,
ethylthio, propylthio, butylthio, isobutylthio, sec-

30 butyltio, tert-butyltio, etc.), an amino group, a C,,
acylamino group (e.g. formylamino, acethyl amino, propyonyl
amino, butylyl amino, benzoyl amino, etc.), an N-alkylamino
group, a carboxyl group, a nitro group, a mono- or di-C,
alkylamino group (e.g., methylamino, ethylamino,

35 dimethylamino and diethylamino groups, etc.), an optionally



ethylthio, propylthio, isopropylthio, butylthio, 4,4,4- trifluorobutylthio,
pentyl thi o avol9d4msd t hi o gr oups, etc. Preferably, the "opti onBCKPPI01358

hal ogenat ed al kyl t hi o group” includes Cl1.4 alkylthio groups, or Cl1,4 .

al kylthio groups 10 substituted by 1 toj3g3 hal ogen atons, for exanple,

met hyl thi o, difluoronethylthio, trifluoromethylthio, ethylthio, propylthio,
| sopropylthio, butylthio and 4,4,4- trifluorobutylthio groups, etc.

Furt herenore, the "cycl oal kyl group” includes C3.10 15 cycl oal kyl groups

(e 9. cvcl onLagyls ra¥ehoububstS¥6EORAbo EYELANVLHe AL RPN

groups, etc.) rou n
group, etc.); orhbwbab9menYnélgrgupupSnéBuaes mogyo exahslie; @G5 7 acylan1no

groups (e.g. ’C%EE.HKh.ﬁﬁﬁﬁinBC hsh?@ neorZQxaﬂmra O B Wiﬂé am no

and benzoyl am rou "acylox group™ inc es, for
exanpl e, Cl- 3CX§}PB%§Y§PEGB§ (€Y§1°hﬁﬁw%?mé ééebo&?Y%ﬂ@ibPogFEHyﬁwxy

gr OUIDiS, ets. )fo@t&xaﬂﬂﬂfe l@’micﬁc Akl g aﬁ ét%ﬂ%alnf@iﬁl%ﬁuﬁtﬁfed
exanpl e, nono- ami no graou nme a

et hyl am no, pPSWF&W%iCdSFQP\éﬁI inf"n -Ho rarh ?ftﬁ“émﬂdgﬁ? Pt “d%fr% , etc.

The "cyclic aasyamogmenp"grd@sldnachfmaiy Bavepl o 5&@@1&5 adoins éblmdmtml ed
cyclic am no groups haV|n fro uch

tiona tQ het o, at
oxygen atom SPFUP1§?8ﬁFnét yge S’Flgk%gb o nﬁf éﬁéhqgﬁgﬁ? &
pyrrolidino, pmpéfmeknherequahdnomm curml@anptmbmmpgr.oﬁps,emmpl)e. etc.
The "al ky{ gar gno '
al kyl - car %nypg%¥ ﬁgﬂgupg %ch&& tylgégﬁo (E%hy am no and
but yryl am no GP@G@@rP@PéiPOvtPéRQFad PREABDL . i 4Tl udes,

for exanpl e, G%ﬁlpiﬁadlwlsuwlamlwmr %)fdézﬂagyamyl
nethylsulfonylan1no and et hyl su I

am no _groups, i
"al koxycar bonPYTGeedFainy u&e?e %Qaﬂﬁﬂé; (ﬁ%PT%ﬁb%nyl gr oups
(e.g., nethoxyyanoamino etrompssarfoanexampleEpoxyaardyhy|pyradyl,

15 pyrimidinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazulyl,
etc.), aromatic heterocyclic rings (e.g., thiophenyl,
furanyl, thiazolyl, isothiazolyl, oxazolyl, etc.), non-
aromatic heterocyclic rings (e.g., tetrohydropyridyl,
dihydropyridyl, tetrahydropyradyl, tetrahydropyrimidinyl,

20 tetrahydropyridazinyl, dihydropyranyl, dihydropyrrolyl,
dyhydroimidazolyl, dihydropyrazolyl, dihydrothiophenyl,
dihydrofuranyl, dihydrooxazolyl, dihydroisooxazolyl,
hexahydropyrimidinyl, hexahydropyridazinyl,
tetrahydropyranyl, pyrazolydinyl, tetrahydrothiophenyl,

25 tetrahydrofuranyl, tetrahydrothiazolyl,
tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, etc.)], an alkylsulfonylamino
groups {e.g. C,, alkylsulfonylamino groups, for example,
methylsulfonylamino, ethylsulfonylamino, etc.), a C.

30 alkyl-carbonyloxy group (e.g., acetoxy and
ethylcarbonyloxy groups, etc.) and a halogen atom (e.g.,
fluorine, chlorine and bromine atoms, etc.), etc..

Preferably, the "optionally substituted alkyl group”
includes C, ; alkyl groups optionally substituted by 1 to 4
35 halogen atoms, especially optionally halogenated C, , alkyl



5 and but oxycarbonyl groups, etc.); the "al kyl carbonyl group"” includes,
for exanpl al kyl carbonyl groups (e.g., fornyl, nethy

et hyl car boﬁ’ﬂ&éﬁgzpropyl carbonyl groups, etc.); the "nono- fgr%%h?%hss

di - al kyl car banoyl group” includes for exanple, nono- or di-Ct-4
al kyl carbanoyl groups 10 (e.g., methyPRarbanoyl, ethyl carbanoyl,
di nmet hyl car banoyl and di et hyl car banoyl groups, etc.); the "al kyl sul fonyl
group” includes, for exanple, C, alkylsulfonyl groups (e. g.,

met hyl sul fonyl, ethyl sul fonyl and propyl sul fonyl groups, etc.), etc. 15

In the abovgrpunsi 6eed.f ofnul akkyl )greps |and Q.nIXkBhETOWRE B represent,

[ ndependent Lypef9,: ARLAOPP!1 % S UPRRL bYbA TR EOHIBOYSLE ©, Wudieb® REYEYAG Iing,
and at | east one of these Is an ogt|onaIL¥ substituted heterocyclic ring.
The "honocyechleremetbyad; ofjapremethyl . ALEHeFOMeEhYde exanple, (i) an
aromati c heigseRYerbmeth§ld, Otri@ludkemBthy1heeehgay chi-eromoe theli,ng t he
sane one or different hetero atong selected.fromanitrogen, sulfur and
oxygen a om@,2pletElsBLoTPrshy 'ta'g'gﬂgﬁl &ergettdte, in addition to
carbon at onpen®afiubroathytl i propgiocar, Bos-tiri§lieamoprpplyilc 25 ring)

consi sting Qf carbon ato .etc. _The > L§ h cygl i,c o ing" includes,
for exanpl elS8PFERBEre 'g?r%§%8358P§5h§?§§§§?§'hgﬁgﬁgay%rﬁd4rings havi ng 1
to 3 het erotatifilmozebetydd Iscbutyl r sgonrbudwiganddivr SIRULFL STOWPS i n

addi tion to_garRon.at =8, h o ag.ne, Lem it

pyri dazi ne, e%%r'sd[%," ??nﬁﬁggo?%é,‘ ag);?%g%{kgfpét)lr(iea?olr%f‘ tg%lcg e‘ﬁle',4 gf ?}? an,

t hi azol b9 | SooMPEzolfer xample.angthoyvredhyl.i efdoxymethyletc. preferably,
the aromati g aghemReyfeithyli, Butdigjmsiasyl f fetasaypitby1n)e titb:aee tipyx AZi ne
and t hi ophene rings, etc. s wel lrﬂ}g‘f pgrrol e (amd t iazolhiexﬁ%}ig_i@gs, etc.
Especi al | y [Sit&f-drreds 3?51’@-@069% Y24 9TouPs (41 9 ¢ Gaai Hht g

het er ocycl i @lkiylggyrivapis)g fore exaniple ,nmethgdrithatomedhiyl .addi ti on to carbon
atoms (€. 9. .o RN YIi16 ARG 1PY A YA LNy, C me thly dizdodtrifnber ed aromatic

15 ethylthioethyl, etc.), amino-C, , alkyl groups (preferably,

Y

amino-C,_, alkyl groups), for example, aminomethyl, 2-
aminoethyl, 2-aminopropyl, 3-aminopropyl, 2-aminobutyl,
3-aminobutyl and 4-aminobutyl groups, C,, acylamino-C,,
alkyl groups (e.g. C,, acylamino-C,, alkyl groups, for

20 example, formylaminomethyl, acetylaminomethyl,
propionylaminomethyl, butylylaminoethyl,
benzoylaminomethyl, etc.), mono-C, , alkylamino-C, , alkyl
groups (e.g. mono-C, , alkylamino-C, , alkyl groups, for
example, methylaminomethyl, ethylaminomethyl,

25 butylaminomethyl,dimethylaminomethyl,diethylaminomethyl,
2-(N-methylamino)ethyl, 2-(N-ethylamino)ethyl, 2-(N-
methylamino)propyl, 3-(N-methylamino)propyl, 3-(N-
methylamino)butyl, 4-(N-methylamino)butyl, 2-(N-
dimethylamino)ethyl, 2-(N-dimethylamino)ethyl groups, C, i,

30 cycloalkylamino-C, , alkyl groups (e.g. C;
cycloalkylamino-C, , alkyl groups, for example,
cyclopropylaminomethyl, cyclobutylaminomethyl,
cyclohexylaminomethyl, cyclopropylaminomethyl,
cyclobutylaminomethyl, cyclohexylaminomethyl,

35 phenylaminomethyl, etc.), 5-membered or 6 -membered non-



het erocyclic rings having one sulfur atomin addition to 5 carbon atons
(e.g., thiopNomeidrTidmg, etc.), etc. The "non-aromati c het er ocy ®GTCIPEY/0N358

i ncludes, for exanple, 5-nmenbered to 9-nenbered, non-aromatic heterocyclic
rings, preferably 5-nmenbered or 6-nenbergg, non-aromatic heterocyclic
rings, having from1l1l to 3 hetero 10 atons selected fromnitrogen, oxygen
and sul fur atons in addition to carbon atons, etc. For exanple, Ring A

i ncl udes tetrahydropyridine, dihydropyridine, tetrahydropyrazine,

hyd | e,
15 Al hydr o) neiRiaPEe SRCIGEONELESRATEy MaPHG RES KRARE M
di hydr ot hi azo$§leqt99cﬁ1m!%@timmne ORISR gnézaubf‘anchmmmlmaﬁ@mm e
rings, etc. \%‘Bdc&'ﬂgneat&ﬁéuées’ail&(f‘dgi‘éﬁﬁg SQ %heSQItﬂ MBeXBAL beNgd rings,

pi peri di ne, erazine, hexahydr opyril mdi ne, exah i ropyri dazi ne,
t et r ahydr opyrla beEedhBPR ARTORYELS PHPA@amFLnPszm adkKd, 9EpRRSol EGTNe,

tetrahydrd hi @ﬁhﬁﬁﬂ:e tpipabydm&ué@nylt elﬁg@%tﬁ;ﬂ.bﬁbéﬁh&nomethyl

tc.
breforably. PR %i"iihorpﬁ%ﬁnﬂy3n%%?or@i§;a@f#name%§%amz° e ©
het erocyclic 4mgthfmpipgra)dﬁnp]f.méuhyml t pageriatiaeethy1addi tion to carbon

h I m_di d
o O PEEBARNSAREAL T, "G p EbRaVILORYE M 0n e
t et r ahydr opyringithergd amamat,icecyclorméher&hl,ya 1y ngriupsc| fmhesaxamﬂe

exanpl e, 1y nsg?gagﬂgeﬂﬁfharBﬁihgdﬁlﬁgiﬁ@‘ﬁl’x 1',01511'1@9&0'1?7 e gﬁe oF

nitrogen aton® I n £10on car g pI per d pi pera2| ne
rings, etc.),PErddylakhyis etgediafly prkyipubfony Bmﬁépagh.laeaﬂ-kmé etc. 35

The "cyclic hgdeapar bengling, E1xpamlidnyiditino-c, 221Kal Yesupd O'fo
exarrpl)é 3- rreﬁberg&i_ P ?8}%}% ﬂ;ed for eg(an'%rcta: 5t rren]%f(gred tc?g rrenbered)
cyclic hydroc&FBUR ?l’ nﬂg ylsulfonylaminomet

ethylsulfonylaminomethyl, methylsulfonylaminobutyl,

15 ethylsulfonylaminoethyl, etc.), C,, alkyl-carbonyloxy-C, .
alkyl groups (e.g. C,, alkyl-carbonyloxy-C, , alkyl groups,
for example, methylcarbonyloxymethyl,
ethylcarbonyloxymethyl, butylcarbonyloxymethyl,
methylcarbonyloxyethyl, ethylcarbonyloxyethyl, etc.),

20 etc.

The "optionally halogenated alkoxy group” includes, for
example, C, , alkoxy groups or C, , alkoxy groups substituted
by 1 to 5 halogen atoms, etc. Such alkoxy groups or
halogenated alkoxy groups include, for example, methoxy,

25 fluoromethoxy, difluoromethoxy, trifluoromethoxy,
trichloromethoxy, ethoxy, 2,2,2-trifluoroethoxy, 2,2,2-
trichloroethoxy, pentafluoroethoxy, propoxy, isopropoxy,
butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, |
pentoxy and hexyloxy groups, etc. Preferably, the

30 "optionally-halogenated alkoxy group" includes C, , alkoxy
groups or C, , alkoxy group substituted by 1 to 3 halogen atoms,
for example, methoxy, difluoromethoxy, trifluoromethoxy,

- ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy,
4,4,4-trifluorobutoxy, isobutoxy and sec-butoxy groups,

35 etc.



preferably 5-nmenbered or 6-nenbered cyclic hydrocarbon rings, etc. For
exanpl e, A includes benzene, C3.-,( 5 cycloal kenes (e:

cycl obut en@’oq%?{/“g %pent ene, cycl ohexene, cycl oheptene, cycl o%TleJr‘;gglmg%sc ),
etc. The cycloal kenes are preferably C .6 cycloal kenes (e.g., cyclopentene,
cycl ohexene, etc.), etc. Ring B incl ud%% in addition to the above
mentioned rings, C3-1, cycloal kanes (e.g., 10 cycl obutane, cycl opentane,
cycl ohexane, cycl oheptane, cycl ooct ane, etc. ), etc. The cycl oal kanes are
preferably C5-6 cycl oal kanes (e.g., cycl ohexane, cyclopentane, etc.), etc.
Preferably, R nfha Vopticnslly bualeg&nprt@d @Uﬁﬁhb'@l@(ﬂmﬁ)"cyapﬂ-édﬁﬁngs such

as benzene a Bgeﬁé&hﬁgx%ﬁe &l roh%s Eﬁﬁe@' alalmymtqﬁef geeugée a

benzene rin re e i ncl udes exanpl e nher ed

homocycl i ¢ haMgBIsLER % a@@ﬂ?@nét%ﬁ (%RH oh§?§hea¥¥%§hi‘ét¥°%éeflal |y

preferred Iﬁa@ogsﬁaeaa 1RG1tA ol §2stipeneneliuBenyfbraasampne B i s an
optionally- 20 “substituted het eroc§i§ A and Ring B

may be dbt|Hﬁ&PV}tEEBsthGEBBrﬂﬂFE? %FPC EgﬁﬁéuoﬁP@ng§Bng 6ne of Ring A
and Ring B bthirltnmoopbrapﬂdlthieubs*sopubpgilahmmat butyilthiand 4t e 4ot her is

2 [ .| bst f , 25

ot omt 0. hotErgiyerppubriERToT RO ERREl M K el ortilpie B8

i ncludes, foPrefanpbiy, (tr)et'mmmmmmat@dmaﬂcmtanweg@@wr'. c
rings” . namglito Rkl BNal Liicoylost 1 yEats > SETECT S SrrdRissgg, a7 ot c

heterocycllc rings havi e sane one df fferent two hetero atons

sel ect etP f rénbﬁl‘ttlﬂ:@@éﬁ b&si!ll'q%? haﬂ@gék*y@%‘?f“%t §F?1§-' eXARR S aBRFF SR P t 0 3

such hetero g@iBorbiefA¢ith®s, t@riﬁlb@ﬂoﬁéﬁﬁﬁléﬁlé,,eﬂh?ldhﬂﬁu pyr azi ne,
pyri m di ne, pyridazine, ol e razol.e, tr| azol e, thiophene,

rrol e
furan, thi aPSPBYLEEICni &g\éPEOPg}Eb&Pe §§tY&ﬁg‘¥. Ps824, 818 *ngs, etc.), or
(i) Optlon&&hxlaubsbutyuedio g26upsnzete.ri ngs.

Furtheremore, the "cycloalkyl group" includes C,,,

15 cycloalkyl groups (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cyclooctyl groups, etc.): the
"aryl group” includes C,,, aryl groups (e.g., phenyl group,
etc.); the "acylamino group” includes, for example, C,,
acylamino groups (e.g., formylamino, acetylamino,

20 propionylamino, butyrylamino and benzoylamino groups,
etc.), etc. The "acyloxy group” includes, for example, C,,
acyloxy groups (e.g., formyloxy, acetoxy and propionyloxy
groups, etc.), etc. The "mono- or di-alkylamino group”
includes, for example, mono- or di-C, , alkylamino groups

25 (e.g., methylamino, ethylamino, propylamino, dimethylamino
and diethylamino groups, etc.), etc. The "cyclic amino
group" includes, for example, 5-membered to 9-membered
cyclic amino groups optionally having from 1 to 3 hetero
atoms, such as oxygen atom, sulfur atom, etc., in addition

30 tonitrogen atom (e.g., pyrrolidino, piperidino, morpholino
and thiomorpholino groups, etc.), etc. The
"alkylcarbonylaminoc group" includes, for example, C,,
alkyl-carbonylamino groups (e.g., acetylamino,
propionylamino and butyrylamino groups, etc.): the

35 T"alkylsulfonylamino group"” includes, for example, C,,



For the substituents for the above-nentioned 1) "optionally substituted
aronatic riwg 9z exanple, referred to are the sane substi tREFIRIIQEISEhose
for Rhng A5 and Ring B which are nentioned herei nunder. The "aronatic¢

het erocyclic ring" of the above-nentiongg 2) "optionally substituted
aromatic heterocyclic ring" includes, for exanple, the same aromatic
heterocyclic rings as those in the above-nentioned "5-nmenbered or

6- menbered, aromatic 10 heterocyclic ring" For the substituents for the

bove- t " onti : |
sbove: rent | gRgg By BREL AR gRHBL (UL 61, RATYSILEANAME Y
R ng B whi cheahylﬁuihfbomgmmapegngnner, etive )':5-thent@lddxycarhaniler ed,

aromati c het gr.gg 6' hﬁcih&g 1%;:%%5%&@ yc' nchﬂﬂsﬁyt%rsaﬁeuh@&%wcl ic

rings as thode referred her ei nabove tHe foregoing "aromatic
het erocycl i c (e Hg" .m%hexgpérbpamﬂy, e&ﬁemam?gwﬂc varﬂélf%‘m:}’@#%"fb)fxl

optional ly sHpathdto:8LABURE1 Groaper, vl ) Ctthlengai YcarBohyIRjAFd 2
or 6-nenbered a;gggtlc hetero I|c rin er is a optlonally

T e L ARl L IS - L R e B AR IO
"honocycl i c @erhgier meyhylearbogyl,"” ethydicasbosiydr mg&l;impj]rtgi‘rbonyl

(ing" and * bEROBRE T FRG" 1to thE T BSPE e oD RS S S BB el ude,
for exanpl e, iachadegefontexampdre ,opohonadt @is@hst alky bdanbapbyfraxgipsan
optional]y hi"eogenarhéﬁ'hﬂié%?!aﬂégﬂp o Y PRI OAIRO T Y, *q?ur@&gﬁ g hio
group, an aryl roup, a group, an acy 0X rou droxy
group, a nit P@dgﬂéﬁﬁhY&cé}'&ﬁﬂlogﬂo@ﬁfou&‘F:atﬁ% gr e ZE?ODY
di -al kyl am ngx%gupm@md/éélﬁo@ram;qwue %myls%mﬁiylcgﬁahﬂg (F. YR,
optionally haV| e ed fro y t om sul ur atom etc.
in addition f“& b‘é’% ﬂ'séﬂai%ﬂ M%ﬂqﬂl pps
al kyl sul f onyleai. r)Q @teup, an aI koxycar bonyI group, 27
15 In the above-mentioned formulae (I) and (Ia), Ring A
and Ring B represent, independently, an optionally
substituted homocyclic or heterocyclic ring, and at least
one of these is an optionally substituted heterocyclic ring.
The "homocyclic or heterocyclic ring" includes, for
20 example, (i) an aromatic heterocyclic ring or non-aromatic
heterocyclic ring having the same one or different hetero
atoms selected from nitrogen, sulfur and oxygen atoms,
preferably from 1 to 3 such hetero atoms, in addition to
carbon atoms, or (ii) a cyclic hydrocarbon ring (homocyclic
25 ring) consisting of carbon atoms, etc.
The "aromatic heterocyclic ring" includes, for example,
5-membered or 6-membered aromatic heterocyclic rings having
1 to 3 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, in addition to carbon atoms (e.g., pyridine, pyrazine,
30 pyrimidine, pyridazine, pyrrole, imidazole, pyrazole,
triazole, thiophene, furan, thiazole, isothiazole, oxazole
and isoxazole rings, etc.), etc. Preferably, the aromatic
heterocyclic ring includes, for example, pyridine, pyrazine
and thiophene rings, etc., as well as pyrrole and thiazole
35 rings, etc. Especially preferred are (i) 6-membered,



a carboxyl group, an al kyl carbonyl group, a carbanobyl group, a nono- or

d| al kyl ca group, an al kyl sul fonyl group, an oxo g
"hal ogen- a&@%ﬁﬁxﬁﬁlch Ring A and Ring B may have, 5 inclu

fluorine, chlorine, bromne and iodine_atons. Preferably,
i ncl udes, for exanple, fluorine, chl or e and bromine ato
quorine and chlorine atons, etc.). The "optionally subst
group”, which Ring 10 Aand Ri ng Bmay have, includes, for
groups (e.g., nethyl, ethyl, propyl, isopropyl, butyI S
and tert- bumrtrgsgnps;onéaén)msphiedsﬁappycﬂaﬂ ﬁgnfglsmaym
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des or exanpl e,
t he hal ogen at om
ms (especially,

I tuted al kyl
exanple, C, alkyl
obutyl, sec-butyl
Bneyipst itwoent s

ngp diﬁenl tro
amn

red azpmekic

al kyl - car bongh@rphcgcaie réngs. hé@ﬁh@xbnénéuﬂ.ffhfﬂ @ﬁzl’obpﬁh' Qe ididmPTo etc. )

and a h ogen

d.b
20 Espeti af&f BPeP&PPgd(ﬁrg Opﬁgéﬁaﬁﬁypﬁéﬁgﬁgﬂé?é% al

atons etc.), etc.
C-groups, for

exanpl e, Cl- al ke dmomparomadt iG] hedendeygrldiep scimgdstinalhwibdy floxt 0o 4

hal ogen atog§am?%%| §Uﬁ?m%E§£ QrOBpﬁeﬁﬂgrgﬁnoﬁﬁ%a%?%ﬁiéﬂg groups incl ude,

for exanple or OiTe or omet

uoronet hyl, 25

trichl oronehh;tleropmcrlnmmngshypreﬁtemblYZSbmm@Meﬂ or 6-membered,

2,2, 2-tri chih@nogtys fti% ﬁe@ef&b?&ﬂ!?é tfw 3 Hle @Ry .
3,3,3-trifluoroprop é | sopr op Iuorone yI)etgy utyl, 4,4, 4-
trlfluo¥%buF§PmS|§§ gcyed §§9mbH#$F°QF§Pt95§BFP afEh SPLEU) atiogiGpdik v |
neopentyl, adai®ibh ftbueaepont Btomé, tricf.| uor onet hyl but yl hexyl
6,6,6-trif|uoro and 5 trlflu rQne t r.o et Nor e
preferably, ther%ﬁdelpt é"‘ﬁ%r%%w&?% Sptional ly

hal ogenat ed dﬁ:hydralply;tb.dgneu psatrfahy@&pmmq:ne, t€trahzidkppbygioidinand Cl- 4
al kyl grOUp%e§¥gﬁ§hEBb§gidazine, dihydropyran, dihydropyrrole,
15 dihydroimidazole, dihydropyrazole, dihydrothiophene,
dihydrofuran, dihydrothiazole, dihydroisothiazole,

dihydroxazole and dihydroisoxazole rings, etc

.: and Ring

B includes, in addition to the above mentioned rings,

piperidine, piperazine, hexahydropyrimidine,

20 hexahydropyridazine, tetrahydropyran, morpholine,

pyrrolidine, imidazolidine, pyrazolidine,

tetrahydrothiophene, tetrahydrofuran, tetrahydrothiazole,

tetrahydroisothiazole, tetrahydroxazole and

tetrahydroisoxazole rings, etc. Preferably, Ring A

25 includes, for example, 6-membered, non-aromatic

heterocyclic rings having one or two nitrogen

atoms in

addition to carbon atoms (e.g., tetrahydropyridine,

30

35

tetrahydropyrimidine and tetrahydropyridazine rings, etc.),
etc., and is especially preferably a tetrahydropyridine
ring, etc. Preferably, Ring B includes, for example, 6-
membered, non-aromatic heterocyclic rings having one or 2
nitrogen atoms in addition to carbon atoms (e.g., piperidine
and piperazine rings, etc.), etc., and is especially
preferably a piperazine ring, etc.

The "cyclic hydrocarbon ring (homocyclic ring)"



28 by 1 to 3 hal ogen atons, etc., such as nethyl, chloronethyl,

di f | uor onet Wyl 99/47¥32chl or onet hyl , "trifluoromnet hyl, ethyl, 2-brR§FEOpI3SS
2,2,2-trifluoroethyl, pentafluoroethyl, propyl, 3,3,3-trifluoropropyls

[ sopropyl 2- 5 tri fI uoronet hyl ethyl, hstyl, 4,4,4-trifluorobutyl,

| sobutyl, sec-butyl and tert-butyl groups, etc. The "optionally hal ogenated
al koxy group", which Ring A and Ring B may have, includes, for exanple, C 6
al koxy groups or C,- al koxy groups substituted by 1 to 5 hal ogen 10 atons

such as t hosﬁngﬁﬁhég neéobeéﬁamaheve 3- ﬁb&bex@ﬁc h:oalllf)Q)ﬂé

hal ogenat ed al X roups 1 ncl de, for exa , et hox(i/ difl u@;orret hoxy,
Er

trifl uoronet AERPP kmqym bR\ -mamhese )chcélf’rmf LRGN IYNIS .2 2-

trichl oroet hgxrepablgf bupenBbReay orprsomﬁewwm@w hydrodui oLy .

4,4, 4-trifl uorobutox I sobut ox ec- ut ox hexyl oxy groups
etc. PreferabtPIsSe hﬁ)écopt?%a?”lt B ‘Fog%ﬁﬁ?e% éﬁﬁgﬁg é gﬁﬁ'zef’ﬁ'cl fdes C1, 4

al koxy grmupsyelo&lkénekkiax)y.or opplebhseneyt@tbtIypentend, h:grloa@emmmrs for
exanpl e, met hox A r ong, fl o] Y,

> DL ri f T uGTeePRaRyeHSr oISt tabe HEE 88T At SRR oxy,

i sobut OoXy andrseprbrﬁtemplgr Gupsq:yeloalkbaeﬁomtel.gnal k:ycﬁ@tp@gmeatead aI kyI t hi o

group", whic h ﬂ{gf@% ory m
al kylt hi o grgaggaﬁeégﬂ&%i Pkyl tﬁgﬁ g%ﬁi avi ng e§ ’é‘? ha ogen atom; such
as those menthenaboNer Beribeped Flagssy -1&IW¢1—¢@U@@%§p§eaﬁd hal ogenat ed

al kyl t higp gr egps obitkdde, cheiopearhne, Wid1Hdddhe did mmgﬁiwét hi o,
trlfluororrethyltr?lo eth cS(@ ope Y It%no but y| t hi o,

ropylthlo | SO
4,4, 4-trifl uGHGHRPFERE,, eﬁﬁngyl gﬁ?o amee &+ %]S"%?%Lﬁﬁe Rreferale, apl y,
the "optionalcly dagxd:bg&mam@lsadekyglhlcrycgrmmianélplchgdelso;fén'éa@ékyéﬁdm ».

0L oM, hoChyf ) BLCEEL DB UG IROGRS Hob Lo ] Sl aEa T
et hyl t hi o, ph@plplctﬂml(ic Tings speht & (benzene and cyclohexene rings, etc.
15 Especially preferred are a benzene ring, etc. Ring B
preferably includes, for example, 6-membered homocyclic
rings such as benzene and cyclohexane rings, etc.
Especially preferred is a benzene ring.
At least one of Ring A and Ring B is an optionally-
20 substituted heterocyclic ring. Both of Ring A and Ring B
may be optionally substituted heterocyclic rings.
Preferably, one of Ring A and Ring B is 1) an optionally
substituted aromatic ring and the other is 2) an optionally
substituted aromatic heterocyclic ring (preferably, '
25 aromatic heterocyclic ring).

The above-mentioned 1) "aromatic ring" includes, for
example, (i) the above-mentioned "aromatic heterocyclic
rings", namely, optionally substituted, 5-membered or
6 -membered, aromatic heterocyclic rings having the same one

30 ordifferent two hetero atoms selected fromnitrogen, sulfur
and oxygen atoms, preferably from 1 to 3 such hetero atoms,
in addition to carbon atoms (e.g., pyridine, pyrazine,
pyrimidine, pyridazine, pyrrole, imidazole, pyrazole,
triazole, thiophene, furan, thiazole, isothiazole, oxazole

35 and isoxazole rings, etc.), or (ii) optionally substituted



29 butylthio and 4,4,4-trifluorobutylthio groups, etc. The aryl group as

t he substltwa(p; Jf&i' udes C6.10 aryl groups (e.g., phenyl gro /J%(f/o%ssthe
acyl am no -group |ncI udes, for exanple, Cl.7 acyl am no gr oups E

formyl am no, acetyl am no, propionylam ng, butyrylam no and benzoylan1no
groups, etc.), etc. The acyl oxy group iﬁéludes, for exanple, C3-3 acyl oxy
groups (e.g., fornyloxy, acetoxy and propionyl oxy groups, etc.), etc. The
nono- or di-al kylam no group includes, for exanple, nmono- or di- 10 Cl.4
al kyl am no groups (e.g., nethylam no, ethylam no, propylam no,
d|nethylanln@%ﬂﬁ@nﬁ|éﬂmﬂsanlno groups, etc.), etc. The cyclic am no group

| noludes, for exampl She sBHINRMLSD R VAL AHAP of 0UPS

optlonally having from1 to 3 hetero atons, such as oxygen atom sulfur 15 °
atom etc., iQPid@naldy sybsitdtyfed AromatdcyTringy.r f9iie¥ampdiever i di no and
mor phol i N0 gh@iesred ¢o) arét the Thema! M@ﬁiﬂ@@yﬁ@@@&mwﬁfdf@ﬁ@% for

I I
and but yr 1 afioREPaLpII S Bl E8R20 ReFetmRRiEY amits GrBGBATIA udes.
for exanpl e, hétetomyicllicurfingy| afi thegaboye - @engipm@ﬂ:h»l§wbhw@ﬂaanmno and
o b T XY A U AP Brcfibt ok rERS ARG TINA (U AU gges Tor

exanpl e, KOXy-car
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al kyl car bonyltng; (&%v'eﬂﬁlle‘ﬂcliﬁ%nefdor" semme%eac%r %-?Ae'ﬁwe&%rdw%qnwﬁ@s

(e.qg., fornyl, hyl car bonyl, et hyl car bonyl propyl car’bon roups,

etc.); the nﬁﬁ@er&ch’ﬂ-}&I EiPgarbakey| tB?oﬁBbFﬁéFHEB§S fer ékanﬁbevermno- or

di-d-4 al kymrtamnlz gr'wmo&ﬁlﬂyesﬁbstmehhww&wé he%femd Ryl
di et hyl car banoyl 2
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The term nol ogye" Pl G Lea B! €9k &ba 28 bfhti ¥ eterocyciic ring”
15 preferably includes the same heterocyclic rings as those
referred to hereinabove for the foregoing "aromatic
heterocyclic ring".
More preferably, one of RingA and Ring B is an optionally
substituted aromatic heterocyclic ring (e.g., a 5-membered
20 or 6-membered aromatic heterocyclic ring) and the other is
an optionally substituted benzene ring.
The substituents for the optionally substituted
"homocyclic or heterocyclic ring", "aromatic heterocyclic
ring", "non-aromatic heterocyclic ring", "cyclic
25 hydrocarbon ring", "aromatic ring" and "benzene ring” to
be represented by Ring A and Ring B include, for example,
a halogen atom, an optionally substituted alkyl group, an
optionally halogenated alkoxy group, an optionally
halogenated alkylthio group, an aryl group, an acylamino
30 group, an acyloxy group, a hydroxy group, a nitro group,
a cyano group, an amino group, amono-~ or di-alkylamino group,
a cyclic amino group (e.g., a cyclic amino group optionally
having hetero atom selected from oxygen atom, sulfur atom,
etc., in addition to nitrogen atom), an alkylcarbonylamino
35 group, an alkylsulfonylamino group, an alkoxycarbonyl group,



30 to herein neans that the nunber of hal ogen atonms, if substituted, is
from1l to 3yopwemazably from1 to 3. Preferred substituents PET/IPIDI3SE
optionally substituted Ring A and Ring B include a hal ogen atom an
optionally 5 halogenated C 4 al kyl gregp, an optionally hal ogenated C 4
al koxy group, an optionally hal ogenated Cl1.4 al kylthio group, a C, _3

acyl oxy group, a hydroxy group, an am no group, a nono- or di-C, 14

al kyl am no group, a carboxyl group, a Cl..4 al koxy-carbonyl group, an oxo

group, etc. lgarboxyi\/%%uBr ef2an! l%‘é%nﬁf-legféuﬁora thevanb Qrﬁ’fé&b

substituted R bg i nciude_a hal ogen af om an optionally
hal ogenat ed aG!E°E°aI°l¥y1ilg? PLCARPBRMPY &I IYP h aRog Lk §81§?EY3: IXRYXy gr oup,
a hydroxy gh@u@xoa@ﬁmpqo&&mup, a nono- or di-C, .4 al kylam no group, a

C -, acyloxy gr n 15 ox r,0 Especi al.l ref erre&iare a

hal ogen atom artpt'i X gp&&’&‘&lﬂga k?P%ﬁJﬁS dAMRHATEhal |y

hal ogena5ed iﬁclﬁd@%ofprgre@nampm c flﬁmeriﬁén,stcnmmsef G:lichﬂﬂge Aamdd Ri ng B,

i f any, at an ubs posi tio are substituted

20 by two, dPoiRe. RORR:  hant e PRbRe B PR aten Rhoh R HEEEs Rt

di fferent. ‘Elmmmebeflubrine sa;tbb@rimrami bﬁpmbaef aboms tespeciakivrabl y

fromlto 3fﬂ\forti*?1‘°e@n@<ﬁl oty %?I (;B)has nitrogen aton(s), the ring
or exa

may form a quat er nary salt. may 25 forma salt with
hal i de ion(s) (&hg  "a@tiornglly |subseitzetqteﬁ @m gFPWR| s)Whieh Bingul fato

i on, hygdpoxys hbRA Ri%CB M %nﬁﬂ@\i&s“"fofre,@i&fﬂl@ @99%@)&9'1' éjré’nh%ﬂs for
Ring A are o tlonalli substltuted honocyclic ng{gs co osed of_ car

atons, for -SeanPedhyilncptlvhg Pﬁﬁgglofiﬁo?ﬁ? ta ? utyd, IFRPRERL. -
i ndi cat es a sddW Pk yIohd reexr oty moupsanketde) Sd;ﬂﬁi@rlikﬁd.iyam@hlng

her ei nunder ’:t:‘:n:‘alorr]rﬁj lA%orgpgl?éﬂg&&@glsoe% dbted from a hydroxy group, an
amino group, a carboxyl group, a nitro group, a mono- or

15 di-C,  alkylamino group (e.g., methylamino, ethylamino,
dimethylamino and diethylamino groups, etc.), a C,
alkyl-carbonyloxy group (e.g., acetoxy and
ethylcarbonyloxy groups, etc.) and a halogen atom (e.g.,
fluorine, chlorine and bromine atoms, etc.), etc.

20 Especially preferred are optionally-halogenated alkyl
groups, for example, C, ( alkyl groups, and C,  alkyl groups
substituted by 1 to 4 halogen atoms, etc. Such alkyl groups
and halogenated alkyl groups include, for example, methyl,
chloromethyl, fluoromethyl, difluoromethyl,

25 trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
2,2,2-trichloroethyl, 2,2,2-trifluoroethyl,
pentafluoroethyl, propyl, 3,3,3-trifluoropropyl,
isopropyl, 1l-(trifluoromethyl)ethyl, butyl, 4,4,4-
trifluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl,

30 isopentyl, neopentyl, 5,5,5-trifluoropentyl, 4-
trifluoromethylbutyl, hexyl, 6,6,6-trifluorohexyl and
5-trifluoromethylpentyl groups, etc.

More preferably, the "optionally substituted alkyl
group” includes optionally halogenated C,_, alkyl groups, for

35 example, C,, alkyl groups and C, , alkyl groups substituted



31 atom (e.g., fluorine and chlorine atons, etc.), an

optional |l y- %pr@t ed Cl-4 alkyl group (e.g., nethyl, isopreRMhyroesnisss
trifluoromethyl; trichloronethyl, ethyl, 2,2,2-trifluoroethyl and
pent af | uor oet hyl groups, etc.), 5 or ap) optional |l y hal ogenated Cl1. 4 “al koxy
group (e.g., nmethoxy, trifluoromethoxy, ?richloronethoxy, et hoxy, 2,2, 2-
trifluoroethoxy and pentafl uoroet hoxy groups, etc.); or those of a formula
(A-2): A3 A2 10 wherein A2 and A3 are the sane or different and represent,
i-ndependent | é a hal ogen atom (e.g., fluorine and chlorine atons, etc.), an
I'f

optional | y hBYog&Rad ddloper ateps. ftstp FBCH. as metthyl, chiprepethyl,

trifluoronet BykanbtbrbtRYOMBEPYEN18EOMEtNYL 2, EritihbreneehY!, abdyl,
pent af | uor oet %I rou onal I y hal ogenat ed %I 4 al koxy -

s, 15 _etc, r an opt

o oup (ot 2nBERBRSERE L { Budr SrbEAELYOL R PRk or R HOAIORRRERYL
ﬁ, 2, 2-t Iri fl upﬁbpylI;IOfsygaBdtﬁﬁﬂlﬁbfdlpropjrhOgisgpﬁbpyl,enc. ]2 : I\/]E)r e plr ef ((ar r e;i

onocyclitc rin inclu o[, exa 20 nzepe.rings a,formula (A-3):
nS wher eih aSESRARAEOHE Ery) BEREHE Bplun 174 EnE R T BfRaBLTL
i ndependent | gsohuhglogeecabutyleagd, tértebuhylagdoupskor ete.at ons, etc.), or
an optional | y- halagen ] WTE I :
trifluoronethyl, lII@rgl cﬁ#ggg%?lﬁiglhﬂéﬁ%ﬁg{%&%%ﬁ ﬁrgjgrpoét hy ,ch Ring
pent af | uor oeBhghdaRéngsBprapyhayeoupncludes) farsexpmpilerr 6d.andke®y¥i onal |y

substituted BeBapBeori OYS Nikoky Yrvdps Gvdtituted®yeilntbhe ﬁ&ﬁl@?éﬁ have
t he sane neani ngs as _ment.i oned above.?gl t he honocyclic rings of the

above- nef i oALAMF AR 28 thosepertiep V&reCtRos U aLke¥Yt ut ed

by the groups or halogenated alkoxy groups include, for example,
methoxy, difluoromethoxy, trifluoromethoxy,
trichloromethoxy, ethoxy, 2,2,2-trifluoroethoxy, 2,2,2-
trichloroethoxy, pentafluoroethoxy, propoxy, isopropoxy,
15 butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy,
pentoxy and hexyloxy groups, etc. Preferably, the
"optionally halogenated alkoxy group" includes C, , alkoxy
aroups or C, , alkoxy group substituted by 1 to 3 halogen atoms,
for example, methoxy, difluoromethoxy, trifluoromethoxy,
20 ethoxy, 2,2,2-trifluorcethoxy, propoxy, isopropoxy, butoxy,
4,4 ,4-trifluorobutoxy, isobutoxy and sec-butoxy groups,
etc.
The "optionally halogenated alkylthio group", which
Ring A and Ring B may have, includes, for example, C,_,
25 alkylthio groups, and C,  alkylthio groups having 1 to 5
halogen atoms such as those mentioned hereinabove, etc.
Such alkylthio groups and halogenated alkylthio groups
include, for example, methylthio, difluoromethylthio,
trifluoromethylthio, ethylthio, propylthio, isopropylthio,
3¢ butylthio, 4,4,4-trifluorobutylthio, pentylthio and
hexylthio groups, etc. Preferably, the "optionally
halogenated alkylthio group" includes C, , alkylthio groups,
or C, , alkylthio groups substituted by 1 to 3 halogen atoms,
for example, methylthio, difluoromethylthio,
35 trifluoromethylthio, ethylthic, propylthio, isopropylthio,



foll owi ng substituent(s): (1) Honocyclic rings where Al is a hal ogen atom
(e.g., fluowmeyemst chlorine atons, etc.), or an optionally- BOBYPIN¥NIBIEd
C .4 al kyl' group (e.g., nethyl, trifluoromet hyl, 10 ethyl and isopropyl
groups, etc.). (2) Honocyclic [ ngs whergg A2 and A3 are the sane or
different and represent, independently, an optionally- hal ogenated C, .4

al kyl group (e.g., nethyl, trifluoronethyl, ethyl and isopropyl groups,
etc.), or an optionally- 15 hal ogenated C, .4 al koxy group (e.g., nethoxy,

trifluoronet @&éﬁ%gt%\iﬁ gJ dfi&o}obﬁé%lmggcé g@nrl A¢s . where A4

and A5 are the me or fere’n represen y, a C, .4 alkyl
group (e.g., nethPhe em@rlgawdplé%ptbeSuQ$§Gi§§enét @n}'ﬁlumls Ce-10 (aﬂ)”Yl

Homocyclic ri e(&. 4\ lﬂaﬁ%atgﬁb( Othel bH9ALRS ndn orine
atons, etc.). (5 f‘\QHo{mc c1| rljﬁﬁs ere ?d 3earggltl ggrrgrg)pb

di fferent andiRebpdesnt °1Fr@’é'§@hg%nt Cyy aacﬁ-alﬂi'&?k@i?ugﬁo&ﬁ -Berg., nmethoxy
and et hoxy grﬁé'ﬁﬁylﬁhfn& a%étylamiﬁlroefgféﬁﬂoaymamin@ V&lﬁ{ﬁfﬂ&hiﬁo ahd
non-aromati ¢ heteroc C|IC ri ngs gAare menber ed,

aromati c het ePBRILYIAMERO (FHO %ma?FE et%FScycﬁ‘% ACHYSXY n8FO¥PNg, for

eﬁarrplle pyri ﬂ:hdar;ud@ayr&bmexamblepr@nﬁacyebu@hgﬂmpgra@hg\.e £pytydlogygnd
thi azol e ri ngs

rings of a fo?ﬁ%fé\%'ﬁrg %%/ré(ér]%fx%:’l G§E8§§W| €s o %J(r)ﬁg? éiﬁgg?[%ﬁ%/gljlg
aromatic or néh- albmt@mhegmupytncludeagsfbvr eRlamgﬁlA. momoi-owad ddr-e
pyridine, pyrazi ng Y& EAR ﬂSm:LH}S”QItﬁ gi azol e
rings, etc. op’tfona]f)fﬂ%ng on‘?g or t %st tuents sel eX g‘@ %‘rom an oxo
group, an opt PBﬂEYl?m%E‘Bstqltﬂlﬁ"éW QP@u%l?FhYéaﬁé§°1®r01!Pﬁa £4®e Jneani ng
as the substigpent #xy dMWtM%'ﬁMSihéﬂﬁ&QsR EGrAeﬁHﬂpangsB) a
]?|6 uorl?ngryl grrngrlrjlgegeagto 8 —me%{aegeaugyci )am?L?l% %ro%p%g%%talto%rgl(ly
having from 1 to 3 heteroc atoms, such as oxygen atom, sulfur
15 atom, etc., in addition tonitrogen atom (e.g., pyrrolidino,
piperidino and morpholino groups, etc.), etc. The
alkylcarbonylamino group includes, for example, C,_,
alkyl-carbonylamino groups (e.g., acetylamino,
propionylamino and butyrylamino groups, etc.):; the
20 alkylsulfonylamino group includes, for example, C,_,
alkylsulfonylamino groups (e.g., methylsulfonylamino and
ethylsulfonylamino groups, etc.):; the alkoxycarbonyl group
includes, for example, C, , alkoxy-carbonyl groups (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and
25 butoxycarbonyl groups, etc.): the alkylcarbonyl group
includes, for example, C, , alkylcarbonyl groups (e.g.,
formyl, methylcarbonyl, ethylcarbonyl and propylcarbonyl
groups, etc.):; the mono- or di-alkylcarbamoyl group
includes, for example, mono- or di-C,_, alkylcarbamoyl groups
30 (e.g., methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl
and diethylcarbamoyl groups, etc.); the alkylsulfonyl group
includes, for example, C, . alkylsulfonyl groups (e.g.,
methylsulfonyl, ethylsulfonyl and propylsulfonyl groups,
etc.), etc.
35 The terminology "optionally halogenated" as referred



chlorine and brom ne atons, etc.). Concretely, for exanple, preferred are

aromatic or omati c heterocyclic rings 15 of a fornmul .
wherein D %‘8?@? #ts a hydrogen atom a hal ogen atom (e.g., ap(% dorlﬁle:’,58

chlorine and brom ne atons, etc.): El represents a Cl4 al kyl group (®.g.,
nethyl, ethyl, propyl and isopropyl 5 38roups, etc.); the conpounds having
the partial structure of (ii) formquaternary anmmoniumsalts along with a
halide ion (e.g., d-, Br-, I, etc.), a sulfato ion, a hydroxy ion 35 or
the like; Grepresents a hydrogen atomor a C, .4 alkyl group (e.g., nethyl,
et hyl, propyp heneinopeaps| thabupbe muwpber 9frhplegent stamgydifgen atom a

C .14 alkyl sg QHEtﬁ%e& 1§E£P¥h 1e£8y5 BEQE&kaﬁﬂ ffemrqpxb groups, etc.)
or a Cf,0 ary %rou €‘6 %s Ring Als preferably a

5-nenbered or a Geﬁﬁﬁb’éfleﬁubﬁﬁ &hﬁ ﬁ@tH@Pé‘iléé’yé}lpétiit%edf or
exanpl e, (Iklﬁg6AnaﬁheR3ﬂg Bl 9Bl i:Ge alhamegancaabﬁlnaﬁgobehehagl?llc ring

havi ng or _two n 0 in additio 0 C n 10 atons
pyridin anBai.'ﬁFaEPh%a 99 5‘éﬁr’{‘(;: f°u?r|?né’é)k’r%rfﬂjﬁ3é8‘ ]rﬂﬂ‘?‘%ﬁ%tqle
het erocycl i alkong dlmup’lgamItb@t(ilbnb\llﬂyrhilogemaﬁé@I@_‘Iaf]l_]@ﬂchﬁicﬂgrbﬁpcar bon

atons (e.g yr
t et rahydropyr#1 égﬂi{gﬁ ét c @ﬁ%oﬁﬁ Alma&s:%g)csgﬁlg f}smo Pef er abl Y,
Ring A is aoradongf. L,c@lknrlalmgem g:mnm n neAHieoXy begroup. rang,., part icularly,

a pyridine Lipg c&ggola&% grygge Qﬁegﬂéaplﬁu ri gg A is a pyridine ring

whi ch ma be su titute 3 substi uen ¢ Selected froma hal ogen 20
atom orl®M -4 al k’?FegPEGﬁerPﬁéf EPPEYikYRBEFCEPE thegoritderRldy B are

optional |y substituted ReACXChhE RiNGSBCONELEEENE RA163ER0ALMONEN
optionally halogenated C, , alkyl group, an optionally
halogenated C,_, alkoxy group, a hydroxy group, an amino group,
a mono- or di-C, , alkylamino group, a C, ; acyloxy group, an
15 oxo group, etc. Especially preferred are a halogen atom,
an optionally halogenated C,, alkyl group, an optionally
halogenated C, , alkoxy group, etc.
The substituents for Ring A and Ring B, if any, may be
at any substitutable position. If the rings are substituted
20 by two or more substituents, the substituents may be the
same or different. The number of the substituents may be
from 1 to 4, preferably from 1 to 3.
If the Ring A and/or the Ring B has nitrogen atom(s),
the ring may form a quaternary salt. For example, it may
25 form a salt with halide ion(s) (e.g., C1°, Br", I, etc.) or
other anion(s) such as sulfato ion, hydroxy ion, etc.
Regarding "Ring A":
Preferred homocyclic rings for Ring A are optionally
substituted homocyclic rings composed of carbon atoms, for
30 example, including those of a formula (A-1):

XX -

wherein —— = indicates a single bond or a double bound and
the same shall apply hereinunder; and A’ represents a halogen



for exanple, including those of a formula (B-1): 25 wherein B' represents
a hal ogen awon99/43132l 4 al kyl group optionally substituted by HRGFIBEY/OHISS
optionally hal ogenated , an optionally hal ogenated Cl.4 al koxy group,.a
Cl _6 al kyl carbonyl group or a carboxyl gfpup; those of a fornmula (B-2):

36 wherein B2 and B3 are the sane or different and represent,

I ndependently, a halogen atom an optionally hal ogenated C, .4 al kyl group
or an optionall y hal ogenat ed C 4 al koxy group; and those of a formula

(B-3): 5 whergi e re d present,
| ndependent | y, a % afﬁ_(‘)o%ﬁng% %ﬁ(?l onfﬁsr?lﬂﬁ ?gééﬁatg CT %ﬁal kyl group
or an optlonmpwlmb%im&s@laﬂeﬁl %xyaJéﬂbhpﬂrqu (e. gh/brléebhﬁlerred are

hormocyclic rijgspRip ﬁf%ﬂ%ﬁ;&&rﬂatw\mer@fﬂcﬁior&neeﬁ9189e% 1the sane or
different and represent&‘l ndependent |y, a hal ogen atom an optional |y

hal ogenat ed (-%- &t §&AE W@Y%@%tP%ﬁﬁf}uﬂﬁP%Bﬁét ggourss gtroly 15
group. Even f@fﬁnmﬁi&fﬂmxﬂhalbggﬁﬁtéhlq ,,raméxyfgz@ufpo( a, (d%tibxy\merel n

ubst | Ut od b HEHPORSREFRGRT ohat FRLAEPBAERatEa SERMRYp! %o% iy

hal ogenat ed Cﬂrﬂfhhdqutlguswpand pentafkybreebhoxly groupsor e&cca)r;boxyl
group. In the€ Sgeg#lgnfﬁgigukg thga hal ogen atom for any of Bl to

B1' incl udes, exarrp aorine or| ne 25 and brom ne atons, etc.;

t he optional | w-hglogenated Cl1.4 al kyl group includes, for exanple, nethyl,
trifluoronethyl 37

AZ

10 wherein A? and A’ are the same or different and represent,
independently, a halogen atom (e.g., fluorine and chlorine
atoms, etc.), an optionally halogenated C, , alkyl group
(e.g., methyl, isopropyl, trifluoromethyl, trichloromethyl,
ethyl, 2,2,2-trifluoroethyl and pentafluorocethyl groups,

15 etc.), or an optionally halogenated C, , alkoxy group (e.g.,
methoxy, trifluoromethoxy, trichloromethoxy, ethoxy,
2,2,2-triflurorcethoxy and pentafluoroethoxy groups,
etc.).

More preferred homocyclic rings include, for example,

20 Dbenzene rings of a formula (A-3):

As

or A *-3)

wherein A* and A’ are the same or different and represent,
independently, a halogen atom (e.g., fluorine and chlorine
atoms, etc.), or an optionally-halogenated C, , alkyl group
25 (e.g., methyl, trifluoromethyl, trichloromethyl, ethyl,

2,2,2-trifluoroethyl, pentafluoroethyl and isopropyl
groups, etc.).

Also preferred are optionally substituted benzene rings
of a formula (A-4):



trichloromethyl, ethyl, 2,2,2-trifluoroethyl, 2,2,2- trichloroethyl,
1,1,2,2-te et hyl, pentafl uoroethyl, propyl, : 99/01358
2,2,3,3-tetr§%%uo§%propyl and isopropyl groups, etc.; and trEFTupg >
optional l y-hal ogenated C -4 5 al koxy group includes, for exanple, nethoxy,
trifluoronethoxy, trichloronethoxy, etﬁ%&y, 2,2,2- trifluoroethoxy,

2,2,2-trichloroethoxy, 1,1,2,2- tetrafluoroethoxy, pentafl uoroethoxy,
propoxy, 2,2,3,3- tetrafluoropropoxy and isopropoxy groups, etc.. 10

In the above nentioned fornulae, the €1 al kyl carbonyl group includes, for
exanple, formyl, acetyl. Ring Bis alAso preferably an optionally

substituted e ring O0r exanpl e, benzene rings of a
formula (B-6 re pre
Especial ly pr reed ayre

fii ch i ncl udes

| ed arerbenzings of a formula (B-7):
jehzene rings/o¥ a~formula (B-8): In these
fornul ae, the synboIsAhave t he sane %eanings as nmentioned above. O the
substituents in the above-mentioned formil ae, for exanple, especially

preferred are the foll ow ng;~25 (D)N\NLexr} are the sane or different
e.g., A-£8 fluorine and

o opresentyr ggegndent (9, J halgpen ofOnYe; v, (-8, fluorine and
methyl, trifluoronmethyl, ethyl and isopnépyl groups, etc.). (2) Bl1, B7, B3,
B4, B5 and B6 are the sane or different 5 and represent, independently, an
opti onal | y- rexraddnttdre eymbodiscdayeytdiep samey meapkngsyas teentigneshet hoxy
and ethoxy o{yuips., etc.). (3) B7, B8 and B9 represent hal ogen atons (e.g.,
fluorine and chl ori pe _at ons, th.i. 10 g@)_slo represents a fluorine
atom (5) BLO rdpf SEEMAMOPYSIIE ERGE Of G 2pRVE MRt iRRedF orplac.

5 especially preferred are those as substituted by the
following substituent(s):

(1) Homocyclic rings where Al is a halogen atom (e.g.,
fluorine and chlorine atoms, etc.), or an optionally-
substituted C, ; alkyl group (e.g., methyl, trifluoromethyl,

10 ethyl and isopropyl groups, etc.).

(2) Homocyclic rings where A’ and A’ are the same or
different and represent, independently, an optionally-
ha_logenated C,., alkyl group (e.g., methyl, trifluoromethyl,
ethyl and isopropyl groups, etc.), or an optionally-

15 halogenated C, , alkoxy group (e.g., methoxy,
trifluoromethoxy and ethoxy groups, etc.).

(3) Homocyclic rings where A* and A® are the same or
different and represent, independently, a C, , alkyl group
(e.g., methyl, ethyl and isopropyl groups, etc.).

20 (4) Homocyclic rings where A' is a halogen atom (e.g.,
fluorine and chlorine atoms, etc.).

(5) Homocyclic rings where A? and A’ are the same or
different and represent, independently, a C, , alkoxy group
(e.g., methoxy and ethoxy groups, etc.).

25 Preferred aromatic heterocyclic or non-aromatic
heterocyclic rings for Ring A are 5-membered or 6-membered,
aromatic heterocyclic or non-aromatic heterocyclic rings
including, for example, pyridine, pyrazine, thiophene,
tetrahydropyridine, pyrrole and thiazole rings, etc.



etc.). (6) Bl or BIOrepresents a Cl.6 al kyl group which may be substituted
by hydr oxy@ey4132 hydr oxynethyl, etc.), a C 1 15 al kyl car boRGT B8 e. g. ,
formyl, acetyl, etc.), a carboxyl group. Mre preferred optionally -«
substituted benzene rings are phenyl ggsups of a formula (B-9): 20 As
preferred exanpl es of aromatic heterocyclic rings or non-aronmatic
heterocyclic rings for Ring B, nentioned are 5-nenbered or 6-nmenbered
aromatic heterocyclic rings or non-aronmatic heterocyclic rings such as
pyridi ne, tpj n j el 5% . 'd'éﬂﬁ:

.optionally ggﬂggggg}?ué‘fegf l;Pél}Eas'ﬂ%%tgl tduent sr%&c r?fag;%t%ﬁ:c?rsﬂe rrerﬁ@i%réglgs
hereinabove°§sapféF@Pﬂéd(éuééﬁituents for Ring A \Were Ring Bis an
aromatic hetergcyclic ring or a non-aromatic hete yclic rimg, it

.
especially p abl yN30¥1T ncl ud or e e, hgteyocycli iNgs of a
formul a (B-ol Whe npe or of, and\Ri B isXar ,
heterocyclic ring(s), the ring(s) is/are & so preférably unsubstjtuted

one(s). 5 Preferr conmbi natd 0 of A and Ririg B are as :
fol lows: (1M of RifngJA and B i -nenperfd or § - nenbered
het erocyclic hat e or et 0iT8 ed f ni trogen and

e.g., pyridine, pyrazine,
pi perazine rings, etc.) which
group(@)Q(e.g., met hyl , et hyl

sul fur atons np addition to carbdédn atons 10

t hi ophene, tetyahydropyridine, pg i di ney
may be Opti subftT Tt ed bg 3{.4 aIKy::L
and i sopropylt_gdbups, Ret cA) . ,The\ dtjher. o ng A and’'Ring Bis a benzene

ring 15 optional sub®tituted By om 15t0 substituents selected froma
hal ogen atom (e.g., fluBrine, chlorine and bronm ne atons, etc.), an

optional Iy hal ogehghestdzirel ddanpIHOWE optionally substituted
5 aromatic or non-aromatic heterocyclic rings for Ring A,

mentioned are pvridine, pyrazine, thiophene,
tetrahydropyridine, pyrrole and thiazole rings, etc.
optionally having one or two substituents selected from an
ox0 group, an optionally substituted alkyl group (this has
10 the same meaning as the substituent for the optionally
substituted Ring A and Ring B), a C,,, aryl group {(e.g.,
phenyl group, etc.) and a halogen atom (e.g., fluorine,
chlorine and bromine atoms, etc.). Concretely, for example,
preferred are aromatic or non-aromatic heterocyclic rings
15 of a formula (A-6):



(e.g., nethyl, trifluoromethyl, trichloronethyl, ethyl, _ )
2,2,2-trifl ugpeelingk, pentafluoroethyl, 2,2,2- 20 trichl oroeptylpoopiispyl
and isopropyl groups, etc.) and an optionally hal ogenated C, 4 al koxy group
(e.g., nethoxy, trifluoronmethoxy, tri chggr onet hoxy, ethoxy, 2,2, 2-
trifluoroethoxy, pentafluoroethoxy, 2,2,2-trichloroethoxy, propoxy and

I Sopropoxy groups, etc.). 25 More preferred conbinations of Ring A and
Ring B (2) are as follows: (2) One of Ring Aand Ring Bis a 5-nenbered or

6- menbered aromati c peterocyclic ring having one or_t het er ons
selected frommnitr and T at oA Myaddi ti 0 carb at ons
(e.qg., pyri di{he, p ne, a [ opheneyigs,, et The o of Ring A

and Ring Bis a bgnrzgne-ri optional |y Substitpifed by from? to 3
substituents sele tegl 40 from a hal ogen atom (e.g., fluorine, chlorine
and brom ne atons, etict),Eantoptionally hal ogenated Cl14 al kyl group (e.g.,
methyl, trifl uorone < TN AN onet hyL# yl, & ~trifluoroethyl,
pent af | uoroet(h- |, - 5 @ hi oroet@rppy afld i sopropyl groups,
etc.) and an o'étion y~hal ogefiated €%, y groINo (e.g., methoxy,
trifluoronethoxy, trichloronethoxy, €thoxy, 2,2,2- 1t‘ri f I uor oet hoxy,

pent af | uor oet hoxy, 2@2, 2 - trichl oroethoxy, -propoxy¥ and i sopropoxy groups,

etc.). 10 Especiyal | y gareferaply, ng Ais an tionally substituted
aromati c het ?Lﬂ%cl ' ¥ ng as nmentyon abovg (&7 g., an optionally
substituted, "5-frenbered or 6 ered agoOnEtic,he clic ring,

Ri ng

especially pyridine ring, etc.), whil & is an;optionally substituted
15 benzene ring. In the above-nentioned fornulae (§) and (la), Ring C

represents an opti ona%l y substituted honocyclie ring or an optionally
substituted heteroc ring. l el hormcycgl C .

V) “ I” \— ‘
, S 1 =

N ‘
e ! .
N nl | l p'] ;
(vi) D + l | “‘\‘ '
3 H
wii) ﬁ[ 1 - or
' N
él

— S—
(viii) J{V J l (A-6)
== N—

wherein D! represents a hydrogen atom, a halogen atom (e.g.,

fluorine, chlorine and bromine atoms, etc.): E!' represents
a C, , alkyl group (e.g., methyl, ethyl, propyl and isopropyl
5 groups, etc.):; the compounds having the partial structure
of (ii) form quaternary ammonium salts along with a halide
ion (e.g., C1°, Br, I, etc.), a sulfato ion, a hydroxy ion



ring or the heterocyclic ring may have 1 to 5, preferably 20 1 to 3
substituent WO MW7 nmay be the same or different. The substi tREHIRPREIFBhe
positioned at any position of the honocyclic or heterocyclic ring. The
honocyclic ring includes "cyclic hydrocggbon (honocyclic) rings" such as
those as referred to herei nabove 25 for "Ring A and Ring B", for exanple,
from 3-nmenbered to 10-nenbered cyclic hydrocarbon rings such as benzene,
C310 cycl oal kenes (e.g., cyclobutene, cyclopentene, cycl ohexene,

cycl ohept ene,. Ct3fﬁe|l ﬁge'@regkgféﬂg% gd%ég'e?xaék &t 59, a1ﬁ¥§i QC%{“%&

cycl opent ane.” ¢y ¢ o exane octané etc
preferably 5{ee@berbethyls- e%er@@f’@klﬁ‘tﬂ Hﬁﬂmﬂo@ﬁq% egic these,

preferred ar@:@ﬁf@é&{t@dﬂWﬂ &téhNASE, SHtRyRGRANY €8Sg. CY¥id tq{w,ene and

cycl ohexane rlngs etc. eC|aI referr'éd is benzene rin The

subst i t uent sefB¥1 t-iﬂé’%ﬁ @Pﬁf’ §LEHPEs &%) °r4a.LC&bog§Yﬂréﬁ‘f9‘%Rled
benzene rg ng(kngl udpheﬁgn_ exeomp £, etc hpl ogen atom (e.g., fluorine,

chl orine, bromn dine ato an op nal | y- hal ogenat ed Cl 1 al kyl
group (e.g., ﬁ?‘l“ @hﬁ'&r 85@% n@lé' ﬂﬁ‘}‘g’[ a/tcf]f c"hggr%?@[’
trifIuoronethytrogehybpniamnmngehbyéxoayalzc rnngluﬁoneehqmple, (i) a

per ) uoroetnyluchbgbul LSGRLORY, of ol LU Al e ey SO0

t-butyl, per group
am no- subst i rangdh&ying ecm@ prgrsamitregen ﬂror@ﬁnmondclhszlioanuo x@quet hyl

groups, f4cC. )a’toﬂlsm?goﬁyorpgklﬁmng %h@ﬁ@a%t@ﬁdééﬂ G‘é#_glel a{fﬂ &roup

(e.g., nethyl am nonet I met yI am nomet hyl , -am noeth
2-di met hy| an®nBemRereg: o§es -agopaticy W%ﬁ%ﬁ%t@’@g AP%FF ¥ group
(e. g., car wamhF&ybgahdae:ambowtamdlﬂr&u&% ddrbdt Gatom®t (.

- i
e S Y1 A R A TEE Y2 PO oL
group (e.g., tetrahydropyridazine rings, etc.), or the like. Especially

15 preferably., Ring A is an aromatic, nitrogen-containing
heterocyclic ring, particularly, a pyridine ring or the
like.

More preferably, ring A is a pyridine ring which may
be substituted by 1 to 3 substituents selected from a halogen

20 atom or C, , alkyl group.

Preferred homocyclic rings for Ring B are optionally
substituted homocyclic rings consisting of carbon atoms,
for example, including those of a formula (B-1):

25 wherein B! represents a halogen atom, a C,., alkyl group
optionally substituted by hydroxy or optionally
halogenated , an optionally halogenated C, , alkoxy group,
a C, ¢ alkylcarbonyl group or a carboxyl group:
those of a formula (B-2):

Q (8-2)

30



hydr oxynet hyl and hydroxyet hyl groups, etc.), a Cl-4

al koxy-car stituted CL.4 alkyl group (e.g., 20 neth
ethoxyethylb'se'@6 e??oxyethyl groups, etc.), a C3-10 cycloalkyﬁég?ﬁﬁgm%ﬁ g.,
cycl opropyl, cyclobutyl, cyclopentyl 5Iohexy| cycl oheptyl and °

cycl ooctyl groups, etc.). a nitro grouﬁy a cyano group, a hydroxy group, an
optional | y-hal ogenated C. -10 al koxy group (e.g., nethoxy, 25

di f | uoronet hoxy, trichl oromnet hoxy, trifluoronethoxy, et hoxy,
2,2,2-trif|uoroethol¥ perf] uoroet hoxy, propox i sopropoxy, butox

i sobut oxy, tYBREMY, péﬁﬁl%oﬁ@ﬁuﬁbﬁysaﬁén9yl@k feﬁ%& | 3G, TRRESSAE/, and

decyl oxy grom&e Sldentl f” HHATIER Yatth 0G0 Eh Sl B kYA 1 Hgen&EQup
(e.g., 30 nethé}thlo quoroneth | t hi tr| uor onret hyl t hi o, ethylthio,

propyi thio, $soptspyl $FPBPaRE BBt §P PrPBaSHSubé ogepafed, 1an%16°§¥oup, a
mono- or di -gtovp Al dyd athose WHUP £ermula ngB+Hy) am no, et hyl am no,
propyl am no, dingthylam no and di et hyl am no groups, etc.), a cyclic am no
group (e. g., 35L.a 5-nmenbered to 9-nenbered cyclic am no group optionally
42 havi ng fan1 %ahetgg opatons such as oxygen and sul fur atoms, etc.,
in addition ogen atong concretely for exanple, pyrrolidino,

pi peri di no and nor pkolino groups, etc.), a Cl..4 al kyl-carbonyl am no group
(e.g., a®etylanino, 5 propionylamno and butyryl amino groups, etc.), an
am nocar bonywhee i &ip B eambB%ar@rthlé s@medor | kivif fexreroc andargpoesemt oup

e. et hyj cakbo
glngthylanlﬁocaré?ﬁé§é¥ggyand %%Pﬁgcgpboggfféﬂall%u alo%ﬁnased. Cl4

10 al kyl sul €ongilk nérgﬂﬁuﬁr(éngOPtﬁﬁﬂﬁ}ﬂguPFéﬁﬁpaﬁﬁﬁé Ce&h?l%ﬁ*?onylanlno
and propyl sugf&qy! am no groups, etc.), a Cl4 al koxy-carbonyl group (e g.,

Sobut ongar bonyHobF RAREeRAE ?regfm@?%ﬁﬁ EpesBh £oEmagAo(R- £ o

benzyl oxycar bonyl group, etc a carboxyl group, a Cl16 al kyl - carbonyl
: oniil

group (e.g., hyl carb
(B-4)

wherein B’, B® and B® are the same or different and represent,
independently, a halogen atom, an optionally halogenated
C,., alkyl group or an optionally halogenated C, , alkoxy

15 group.
Even more preferred are homocyclic rings of a formula
(B-5):
‘ or O (8-5)

B\U

wherein B'® represents, a halogen atom, a C, , alkyl group
20 optionally substituted by hydroxy or opticnally

halogenated , an optionally halogenated C, , alkoxy group,

a C,  alkylcarbonyl group or a carboxyl group.

In the above-mentioned formulae, the halogen atom for

any of B! to B! includes, for example, fluorine, chlorine
25 and bromine atoms, etc.; the optionally-halogenated C,_,

alkyl group includes, for example, methyl, trifluoromethyl,



et hyl car bonyl and butyl carbonyl groups, etc.), a C36 cycl oal kyl - car bonyl
group (e. gwoeyeilishexyl carbonyl group, etc.), a carbanoyl grBGHIPR/M3bo-
or di-Cl-4 al kylcarbanoyl 20 group (e.g., nethylcarbanoyl, ethylcarbanoyl,
propyl car banoyl , butyl carbanoyl, diethylgarbanoyl and di butyl car banoyl
groups, etc.), a Cl, alkylsulfonyl group (e.g., nethylsulfonyl,

et hyl sul fonyl and propyl sul fonyl groups, etc.), etc. 25 The honocyclic
Ring C may optionally be substituted, for exanple, by one 5-nenbered or

6- menber ed, %Qﬁi i ergcychig furyl »_thienyl,
oxazol yl , |soxa£@$i§ i £ % Hf%ot .gzg|{F§E?#95§§§9§F % ?égb lyl,
1, 2, 3- oxadi azbry¢h Qrthhﬁkad a%o?y? tetzaf ug@oeﬁhaaaazo|y| furazanyl,

1,2, 3-thiadi aﬁ@h&fl&ogoétnw tegoLy! 2, i 3,4~ Eatﬂﬂwrwpropyl and
1,2,3-triazol 1 I pyridazinyl,

triazol y etrazo pyri f
pyrimidinyl, %?PB’EPHW- SFRNRS i B5Chy aﬁf‘io%% opfkonallychalegenak@d fiemati c
mo?ocyc: : & EeéﬁkﬁﬁyfbgéuﬁrQﬁ@lﬁaﬁs35foﬂpékaﬁ\§h.b¥ hetwstts;th itut eﬂl by 1 Eﬁ |3
optional |l y hal ogenat e e or onet hy
di f I uor omet hyF¥ g?i?ﬁﬁ?ﬂ?ﬁﬂ%?ﬁyltr%?#i?ﬁg ﬁgPﬁ&P PR 'a#d% ébpropyl
groups, etc. )trﬁfmuoﬂeephekgrradzsabsrmbh&orsethbxwhe1hananyn4|c Ring C5

(o9 benzengotifghBbelnoko! EXAVRETnOIBALEANS QBB le! ogon Atom

(e.qg., fluorin orrne-an nl ne-a an opti
hal ogenat ed ngtaafyuogopupPQEYgandnmsnpropcxwoSEWEPBW etmfluoronethyl

trichloroppthyl, g i‘:ﬁHQﬁ% Iﬂbéntl‘aoﬁl@d fo%mlﬁ'i‘a@oeﬁﬂﬁl Fl.lc]a(}bonly
trifluoroethyl, perfluoroeth pr o . |so§ropé8 3 tr| uor opropyl

butyl, s- butyHrOFPbéP9ﬂu§ﬁ§ p@PFIGGP@E&?yIf YW.. a nitro group, a

hydroxy group, angrapig 8nakl kikal w@&%ﬁ ,axﬁ|d§i:>§)brgiﬂ§p dieb gt i tuBddIoXy,
dlfluoronethogéhztrlfluoronehho y & geg %or ekam 1&”“&2&5&3?&%9@&
per f | uor oet ho BREpGADY- | ¥BAFBpaRELY P

of a formula (B-6):

S A ey e
| B B’ :

More preferred are benzene rings of a formula (B-7):

SRR
| g’ B’

Especially preferred are benzene rings of a formula
(B-8):

[:f:] or [:i:] (B-8)
BIO

In these formulae, the symbols have the same meanings

20

as mentioned above.
Of the substituents in the above-mentioned formulae,
for example, especially preferred are the following:
25 (1) B, B>, B’, B*, B° and B® are the same or different
and represent, independently, a halogen atom (e.g.,



3,3,3-trifluoropropoxy and but oxy groups, etc.), an am no group, a nono- oOr

Cl. .4 po- substituted Cl.4 al kyl group (e.g met g t hyl ,
dlnethylaﬁkﬁﬁké?hy 2- net hyl am noet hyl and 2- d|nethylan1noe#ﬁ€%ﬂg%§ups
etc.), 20 a nono- or di-C .4 alklamno group (e.g., nmethylam no, *
et hyl am no, di net hyl am no and diethyléﬁ no groups, etc.), a C -4
al koxy-carbonyl group (e.g., nethoxycarbonyl and et hoxycarbonyl groups,
etc.), a carboxyl group, a carbanoyl group, etc. 25 More preferred are
a hal ogen atom (e.g., fluorine, chlorine and brom ne atons, etc.), an
opt i onal | y fialoxnjeventaand @Momim,el afondp (edcy.), areEmy loptaidngldnet hyl

di fl uorone ero Suip frleU Q. ONRE Y | éyﬂyqthyl
2,2,2-tri ctktlilaz)iroet %ﬁé@ Eﬁ? uol?(get%; 3 30 ﬁpeﬁllli%ﬁ)l’ru(%%l propyl

i sopropyl &ie¥L Mllsﬁml @cr@uPs a®téptli-onal 'y hal ogenated Cl.4 al koxy
grgug (e. gf We(tm);)ﬁa’ B?I f#ﬁJBDrregsham Beé&@(}th@ same dr @il fHeaRIntoxy,

, 2, 2- r| r oet hox erf | uor.oet hoxyan
al kyl a PP¥es Pﬁ@?ﬁ?@& Hg'éﬂﬂo §1 8 S%iP n@F%@ﬂgﬂ'etc ), a

C .3 acyl oml@:qurgr(ompg (e.g. ,Ahexbeixyxy tgt:.(fumommathow ardt @thogyoup, etc.
Preferably, nuanr of the substituents is, for exanple, from1l to 3.

Espemallygﬁc?u S red gre a hal ogen atom (e.g., fluorine, chlorine and
broni ne atomns, & xBj, BAmnghBl o‘aarbyeﬁt Hexl agematemsOle 49 a) Klluaping (e. g. ,

met hyl , cmdyé) 1O im e iaft oy |, trichloronethyl, trifluoromnethyl,;
et hyl, bronnqgﬁ 1n 2, 2 trlc opoethyl 2,2, 2- trlfluoroethyl
(‘bf'/(ﬁwlr

perfluéPoethyI ePERIARDY | 2 aRHITIRE At YR oups, etc.), an optionally

hal ogenated C, ¢ pBkOXypHéOsRLS & 0, , alkiNoyyoud Qe.q.i, frhé'@l!‘i% et hoxy,
2,2,2-trichlorqethoxy, 2,2,2- tr|f1uoroethoxy, per 1 uor oet hoxy and pr opoxy

groups, en(?s tre "heterocycllc ring" of the "optionally substituted
heterocyclic rifg) Bhomdy) rfepresemys e ¢,romalikyiegrengd whoi diOmaynber ed
heterocycl i £LBYE1RALEA%Y nYArdAF 6" §, APiPoxymethyl, etc.), a C,.,
15 alkylcarbonyl group {(e.g., formyl, acetyl, etc.), a
carboxyl group.
More preferred optionally substituted benzene rings are
phenyl groups of a formula (B-9):

' or
F H,

20 As preferred examples of aromatic heterocyclic rings
or non-aromatic heterocyclic rings for Ring B, mentioned
are S5-membered or 6-membered aromatic heterocyclic rings
or non-aromatic heterocyclic rings such as pyridine,
thiophene and piperidine rings, etc. These rings may

25 optionally be substituted by substituents such as those
mentioned hereinabove as preferred substituents for Ring
A.

Where Ring B is an aromatic heterocyclic ring or a
non-aromatic heterocyclic ring, it especially preferably

30 includes, for example, heterocyclic rings of a formula
(B-10):



15 of the sane type or different two types, such as nitrogen, oxygen,
sul fur atonWO#¥47132 i n addition to carbon atons, etc. Concret%‘I:'E/JP fpa3ss
het erocyclic ring includes, for exanple; (1) 5- menbered or 6- menber ed;
aromati c nonocyclic 20 heterocyclic ringe, such as furyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imdazolyl,
pyrazolyl, 1,2, 3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- oxadiazolyl,
furazanyl, 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,3-triazolyl, 25 1,2,4-triazolyl, gtetrazolyl, pyridyl, pyridazinyl,
pyri mdinyl, pytazinyl, |a2|nyl QLJ: (2) 9-nmenbered or | O nenbered,
aromatic, con d het' ngs, such(gﬁ Zenzofuranyl,

r— 7

I sobenzof uran enzo[ |en¥h, in do; I'soi hdol yl , 1H i ndazolyl, 30
benzi m dazol yl , NbenZoxazot'yl, 1,2 |soxazolyl benzot hi azol yl ,

1, 2-benzoi sot hi az | H benz I 0l

ci nnolinyl, qui na%%fﬁﬂn,e ?ﬁjgﬁgb ﬁ‘gf’%%ﬁﬁﬁﬁ%&?’hﬁsfﬁaﬁ?ﬁ?#ﬁﬁﬁc
purinyl, pt errmgl§1$) darebadmigfls,) dsdareohilispl préfeanbdlyi npbubstilthited

car bol i nyl, ﬁ%ﬁ phenoxazi nyl, phenot hi azi nyl, 45 phenazi nyl ,
phenoxathlnyl |anthrenyl phenant hri di nyl , phenant hrolinyl, indolizinyl,
pyrrolo 152- bl pyrPoefenyed qgm‘a‘zmb{mns-@g RAngiW and Ring B (1) are as

i m dazo[ 1, 2- bfpy{beazi nyl, inidazotl 2 al pyri mdi nyl,

1,2,4-triazol o[ 4, 3-al yr|d 51,2 triazol o[ 4, 3- b]pyrlda2|nyl etc.; (3)
5-menbered to 10- ki BASLRLROHOL 8 JEPTBCFPAGE 6sTeRbased |

oxi ra_nél 3 azeﬁéﬂ%ﬁgéy?px@tﬁfwé na-\hihxe?euné ,oﬁa%awwheﬂﬁﬁld atofls’ %'én@rdtfeld_f yl i
pi peri dy ra y r.of urany ol i [ ol in pyrazinyl,
L oc ot he abBOBRIasTh R PR B g PRt b S0T) ELgn 5 cardion. ZCHRL

5- renber ad or (6= gemmuenﬁirm.emu:y&zlmre I ithgophanieng tetrahydropy ridiaeq
atoms, such aﬁiﬂéﬁ.agﬁg’aﬂéyﬁfﬂerazine rings, etc.) which may be

optionally substituted by C, , alkyl group(s) (e.g., methyl,

ethyl and isopropyl groups, etc.).

The other of Ring A and Ring B is a benzene ring

15 optionally substituted by £from 1 to 3 substituents selected
from a halogen atom (e.g., fluorine, chlorine and bromine
atoms, etc.), an optionally halogenated C, , alkyl group
(e.g., methyl, trifluoromethyl, trichloromethyl, ethyl,
2,2,2-trifluoroethyl, pentafluoroethyl, 2,2,2-

20 trichloroethyl, propyl and isopropyl groups, etc.) and an
optionally halogenated C, , alkoxy group (e.g., methoxy,
trifluoromethoxy, trichloromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, pentafluoroethoxy, 2,2, 2-trichloroethoxy,
propoxy and isopropoxy groups, etc.)}.

25 More preferred combinations of Ring A and Ring B (2)
are as follows:

(2) One of Ring A and Ring B is a 5-membered or 6-membered
aromatic heterocyclic ring having one or two hetero atoms
selected fromnitrogen and sulfur atoms in addition to carbon

30 atoms (e.g., pyridine, pyrazine and thiophene rings,
etc.).

The other of Ring A and Ring B is a benzene ring
optionally substituted by from 1 to 3 substituents selected



and sul fur atonms, etc., in addition to carbon atons, are 15 wdely

utilized. Bueh ﬂ?} erocyclic rings include, for exanple, fury#wn;gb/opjgyl
pyrrolyl, oxazo]‘ , isoxazolyl, imdazolyl, pyrazolyl, pyrid

pyridazi nyl, quinolyl, isoquinolyl,tPNéﬁolyl, t hi adi azol yl, thi ophehyl,
etc. As the substituents for the optionally substituted 20 heterocyclic
rings, nentioned are substituents such as those as referred to herei nabove
for the foregoing "optionally substituted honocyclic rings". Mre

pref erably, Rlng C includes optionally substituted benzene rings
(especi al | y, fEem st hadogenpakenéer Bngst1upEings chkarpne, a%@ﬂ%§ﬂ94¢ngs

optionally safsd ! s, by a?ntc?@a.&im v e de rs@i@a:t@d fe{ B dxupen atom

an optionally halo nat ed Cl a r.o an i O ubst | tut ed C 14
al koxy gr oupe/eagd‘l ‘?ﬂ}y‘fj?e&}'ﬁ’ 1‘%?];‘?,{/‘?

hygr?x%/ gr??:p,;( ezpmﬂd?m?ettﬂmn@énmf tmxtméd thy{t;adzsf) %lby S]chCh |
substituen r.ete preferre g clu or .exanpl e,
opti onal '(SJ%%?I?JI éﬂ:e %nag% 1sggrﬁﬁggeggohﬂ %gﬁ& ?%da?% t he
s?rre or d| fI@p'errbnamdy rhqﬂrmﬁted r{dep@m:nyl grtmmy(chr-cgg.e.n mtltlmxr?a.l hal ogenoI
atom an op l?&qgt opahly hal ogenate
Cl. 4 al koxy %ﬁﬁ# a nono- E%Q%,fbpé,ﬁe@} op%t b i ﬂ 11 3 acyl oxy
group or a h?mwlgminpxmﬁebﬁ@féﬁéFP?tBQSYt'|2;-Lﬁ-e3d' oethpxdi a

formula (C 2)rogo¥edfd rh_sqpﬁ;tgb,@ supde sgdr) or different and represent,
I ndependent |'y, "‘a_hydrogen at o%% haI og%r'\'%taton}1 an 10 gtlonall
i 2

hal ogend®fed C, . 4E%PW}3H56LRF exab Ly F1% H3 3getBtianedly al koxy
group. The f@hmﬂmﬁﬁnaﬁ&mmﬁ|mwéﬁqcfwungamigecbﬁh4a§hkgﬁtmmw t he

Kyl am o GROTEE Ot + bt R ARRLAY P45 EirSer S ethafod ot o5 my
be the sane @smermizexddasomartticonetehatygbic ating, eprecially pwtbdiemat ed
C .4 alkyl gfﬁ'ﬂ&,’ etc.), while Ring B is an optionally substituted

15 Dbenzene ring.

In the above-mentioned formulae (I) and (Ia), Ring C
. represents an optionally substituted homocyclic ring or an
optionally substituted heterocyclic ring. The homocyclic
ring or the heterocyclic ring may have 1 to 5, preferably

20 1 to 3 substituents, which may be the same or different.
The substituents may be positioned at any position of the
homocyclic or heterocyclic ring.

The homocyclic ring includes "cyclic hydrocarbon
{homocyclic) rings" such as those as referred to hereinabove

25 for "Ring A and Ring B", for example, from 3-membered to
10-membered cyclic hydrocarbon rings such as benzene, C,_,,
cycloalkenes (e.g., cyclobutene, cyclopentene, cyclohexene,
cycloheptene, cyclooctene, etc.), C;,;, cycloalkanes (e.g.,
cyclobutane, cyclopentane, cyclohexane, cycloheptane,

30 cyclooctane, etc.), etc., preferably 5-membered or 6-
membered cyclic hydrocarbon rings. Of these, preferred are
6-membered homocyclic rings, such as benzene, cyclohexene
and cyclohexane rings, etc. Especially preferred is
benzene ring.

35 The substituents for the homocyclic rings such as the



optionally hal ogenated C. 14 al koxy group and nono- or di- Cl.4 al kylam no
group, respewOiowetiyz Even nore preferably, Ring Cincludes, fE&CTERIUPPEE 20
benzene rings of the above-nentioned fornulae (C-1) and (C2) where Cs to ..
Cs are as follows: (1) Cl, C2 and C3 are gthe sane or different and
represent, independently, a hal ogen atom an optionally hal ogenated C, 4

al kyl group or an optionally hal ogenated C, .4 al koxy 25 group; (2) Ci, C2
and C3 are the sanme or different and represent, independently, a hal ogen

atom or an op | lnﬁénqﬁl PN He5 D e %Oﬁldqic?ep ,.m)d%nt & &%mﬁgg eang C3 are

the same or ditrerent and represent, en atom (4)

C, C and C3h@rl@geﬁ’ea§9¥$e(%r9dt fﬁ]é*ﬂé?ﬁtn%nd’brlém%nproﬂﬁ@@péﬁ eZF@‘H/nean

optional |y halagapa e%nCop‘tleh%mygmge&é}téa C, G2 @myﬁg @? ajre. or
di fferent and represent, ndependent %qfél onaf %/ halagen ed C
al koxy group: methyd ( @hloromefhas o &t thyl b3k °'&ﬁHhYepresent,

i ndependensl Y, tﬁ_ﬂgid}gﬁ{bt iyam egﬂiyﬁﬁlmclﬁomtlg}ezsam-ork ;:Ii fferent 5and
represent, independen a_l(r; Oﬁgﬁ t‘f)]é? (%/ al.ogenat e i Bé group; or
(8 &4 and Cs Q;%tl'@ r t,-PRBE miently, an
optional | y hal3gersattad fllckapriapyl .grtnu;ylAsn.smmrpyJas bfbuhgl,optionally
hal ogenated C I |1 (o) 1 oxy
group” and 10%%4%1%&%%1%{ n atornb& ﬁ%é%ov% {rzintfgxg%eggg%gog ﬁ#%é (1) to
(8), referred eﬂma)r.e am@mmmua@tms@ mEHROhearonrp el @ahove. Furt her
nore pref ggabl }erg_‘,{ FIESam{ S S‘e}%pé]egugnzggg §i ngSmehol hgr

above- nenti one are as foll ows: ?a) one

C 2) where 1
of C4 and Cs |%1'£1hsyd’r é-ﬂmd-t"@m t8th&h-« alkyl group (e.g.,
methylaminomethyl, dlmethylamlnomethyl, 2-aminoethyl and

2-dimethylaminoethyl groups, etc.), a carboxyl-substituted
C,.,alkyl group (e.g., carboxymethyl and carboxyethyl groups,

15 etc.), a C,, alkoxy-carbonyl-substituted C,, alkyl group
(e.g., methoxycarbonylethyl and ethoxycarbonylethyl groups,
etc.), a hydroxy-substituted C, , alkyl group (e.g.,
hydroxymethyl and hydroxyethyl groups, etc.), a C,,
alkoxy-carbonyl-substituted C, , alkyl group (e.g..

20 methoxymethyl, ethoxyethyl and ethoxyethyl groups, etc.),
a C,,, cycloalkyl group (e.g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl groups,
etc.), a nitro group, a cyano group, a hydroxy group, an
optiocnally-halogenated C, ,, alkoxy group (e.g., methoxy,

25 difluoromethoxy, trichloromethoxy, trifluoromethoxy,

ethoxy, 2,2,2-trifluoroethoxy, perfluoroethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, t-butoxy, perfluorobutoxy,
pentyloxy, hexyloxy, octyloxy and decyloxy groups, etc.),
an optionally-halogenated C, , alkylthio group (e.g.,

30 methylthio, difluoromethylthio, trifluoromethylthio,
ethylthio, propylthio, isopropylthio and butylthio groups,
etc.), an amino group, a mono- or di-C, , alkylamino group
(e.g., methylamino, ethylamino, propylamino, dimethylamino
and diethylamino groups, etc.), a cyclic amino group (e.g.,

35 a 5-membered to 9-membered cyclic amino group optionally



I's a nmethoxy group; (b) C4 and C5 are both chlorine atons; (c) one of C4
and Cs is y group and the other 20 is an |sopropyl one
of C4 and gngﬁhethoxy group and the other is a 1- nethoqu??negw&ﬁ%thyl
group; or (e) C4 and C5 are both triflugromethyl groups. In the
above-nentioned fornulae, Ring Z repre%%nts an 25 optionally-substituted
nitrogen containing heterocyclic ring. Various substituents are referred to
as substituents for Ring Z, which include, for exanple, an al kyl group (e.
g., a linear or branched al kyl group having from1l to 6 carbon atons,
preferabl y Bavingafrom brtmchéetang latgmsysusdy Bsgozggenr endlsudfurcar bon

at oms, SuchafsmEeldWe ., %.tnhxhaira&aayto ﬁﬁ% Iat&wbona@%w gogeC-butyl
and tert-butyl groups, etch% an al nggrou an al kenyl group

havi ng fron®5amBle. cBYEEALAEEAR B%E?E 9 andamxabplgaeusrﬁapsng from 2
to 4 car bonea&omﬁ a@quhﬂéyﬂ&&fw&nymm)drouﬁqw @penabetﬁiaiamhenyl
|sobute sec-bute Xy % §8$ eE % ﬁ% X rouE g.,

al kynyl groﬁﬁ°ﬂé9?$g 1 oPBL¥S %8%13?0 ° BFefEFﬁb Py 3R al kynyl group
havi ng fronaﬂ1n0c4rbanpbuxgtgnaupsuahmenoetbynﬂh Cpnopynyl |sopropynyl

but ynyl , - r Loup
(e.g., 5 2%{7%&1?%% §§§YS§%{%?§6’2’€H bi ;ﬁ/'tegh@ag' CyC %%q{{f]l dup, such
as cyclopropyhylcwtno@@ryonybstopémmythuhdméyebgnbnpylgxwupaﬂ etc.), a

cycl oal kyl - g4 K¥hv95R¥Ro&ErBon go§§ §reupkoabkyl C,a4calkyl group, such as
cyclop;ﬂpylnet ¥ ?o rop ¥ and cy clohexxlnet groups, etc.), an

10 ar grethiféubfon& arawp gFeug h8vIng PeShYésudfenydamipa. at ons,
preferably afh@lyhlf6RyPakidNb f‘!ﬂ'xci B s Kb reardaih Alg@dupss Ue Bcay phenyl ,

ohenyl ol ou) Cra FPFVEE (ARRPREL oD oo - IPRPRPRIGAEPOREL o 1.4 al Koxy
15 group (etgoxyuarbonyl ephopgxypanbouyl | buposporybangl and
isobutoxycarbonyl groups, etc.), an aralkyloxycarbonyl

15 group (e.g.., benzyloxycarbonyl group, etc.), a carboxyl
group, a C, , alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl and butylcarbonyl groups, etc.), a C,,
cycloalkyl-carbonyl group {(e.g., cyclohexylcarbonyl group,
etc.), a carbamoyl group, a mono~ or di~C, , alkylcarbamoyl

20 group (e.g., methylcarbamoyl, ethylcarbamoyl,
propylcarbamoyl, butylcarbamoyl, diethylcarbamoyl and
dibutylcarbamoyl groups, etc.), a C,  alkylsulfonyl group
(e.g.., methylsulfonyl, ethylsulfonyl and propylsulfonyl
groups, etc.), etc.

25 The homocyclic Ring C may optionally be substituted,
for example, by one 5-membered or 6-membered, aromatic
monocyclic heterocyclic group (e.g., furyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,b4-

30 oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl groups, etc.), etc.,
and the aromatic monocyclic heterocyclic group may

35 optionally be substituted by 1 to 3 optionally halogenated



but oxy groups. etc.), a Cl.4 alkylthio group (e.g., nethylthio, ethylthio
and propyl twomegrisaps, etc.), an am no group, a nono- or di - GCTAIPPRIBSAM no
group (e.g., methylam no, ethylam no, propylam no, dinethylamno and R0

di et hyl am no groups, etc.), a cyclic amgao group (e.g., a 5-nenbered to

9- menbered cyclic am no group optionally having from1 to 3 hetero atons,
such as oxygen and sul fur atons, etc., in addition to nitrogen atom
concretely, for exanple, yrrolldlno piperidino nor phol i no and 25

t hi onor phol [ 0 OL9 ﬂi %ﬂ’ﬁ‘aga&% 1 4m31ti§¥15. C@ﬁ'i?ﬂ‘\ﬁ @g&g group (e.g.,

acet yl ami no, propio o grofgbl , a Cl. 4
al kyl sul fonymm@r@mpy@e @rlchﬁ@ml@ﬂmyltaﬁ m@thnyl sty ani no

groups, etc. g},i,ﬁ, X)Qrggbgongt&r)ou%t(@ g., methoxycarbonyl, 30
et hoxycar bony pr opoxycar bonyl tégoups etc , a car boxg group, a dr
al kyl - car bonyl grptﬁu?l( eF red e e RYPPGYChh@ Ring C

plrtlzplyl ca[)mnxle .¢.QUbenzehe )ra.n@ C@’t@%rﬂ))"ftlﬁ:r @#am;flhémﬁéénbﬁoﬁhd Gre a a5

a y car bano roup car banoy e anp roups,

ot o)) S e aabea byt - B o tarne . yEhhGr Lip dngi bronbiy Stomd

et hyI sul Ionyletand ,prarpyipﬂﬁ]ofmrl;]]y g{amm t rtacﬁdd )C,.Amldkyd g;mxpf (e 1dni ,;)XOS
group, etc. stj.tle | r examp] e, from o 5,
preferably 1;@%h¥i'de oa:o q:&?it g‘sﬁi‘&%ﬂ’“%’%#z" crm“?if‘%g"%inay be a
het erocycl i chnu:ﬁ}mmﬁiylly ledhivlg @&-Hreastetthiel he2 82 02-at om sel ected from
Nni t r ogeng o 0x | ot | af% trogen atom
N, and |%Opre albm anl%ﬂtlona fd(%}oat dlr&;r}:gé%ng éﬁ?ﬁ’% es rings of a
fornula (z-1)3- %@#@%@RY%rM roUpAtY ok WRERL RRAG Z as

ment i oned ab%jéi:ﬂli‘ud 1t §866PST eid.h tam&ww@@pah @&EoRF etoup) E
Preferably,

m Ri n epr g ent endentl an
al kyl ene grod? OBt |18H3I|1ﬁ9' {\ﬁi?ﬂﬁnﬁﬂeéx@-s oxy group & -5 hdky
difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-

15 trifluoroethoxy, perfluoroethoxy, propoxy, isopropoxy.
3,3.3-trifluoropropoxy and butoxy groups, etc.), an amino
group, a mono- or di-C, , alkylamino-substituted C,, alkyl
group (e.g., methylaminomethyl, dimethylaminomethyl, 2-
methylaminoethyl and 2~dimethylaminoethyl groups, etc.),

20 a mono- or di-C,, alklamino group (e.g., methylamino,
ethylamino, dimethylamino and diethylamino groups, etc.),
a C, , alkoxy-carbonyl group (e.g., methoxycarbonyl and
ethoxycarbonyl groups, etc.), a carboxyl group, a carbamoyl
group, etc.

25 More preferred are a halogen atom (e.g., fluorine,
chlorine and bromine atoms, etc.), an optionally
halogenated C, , alkyl group (e.g., methyl, chloromethyl,
difluoromethyl, trichloromethyl, trifluoromethyl, ethyl,
2-bromoethyl, 2,2,2~-trichloroethyl, 2,2,2-trifluoroethyl,

30 perfluoroethyl, propyl, isopropyl and t-butyl groups, etc.),
an optionally halogenated C, , alkoxy group (e.g., methoxy,
trifluoromethoxy, ethoxy, 2,2,2-trichloroethoxy, 2,2,2-
trifluorcethoxy, perfluoroethoxy and propoxy groups, etc.},
a di-C, , alkylamino group (e.g., dimethylamino and

35 diethylamino groups, etc.), a C,, acyloxy group (e.g.,



group, oxyal kyl.ene group, or im noal kyl ene group. The al kyl ene groups

optionally n oxo group to be represented by D and E prgh@paplsy have
car bon aton‘ga}(’%/gﬁ]sahl ch Ring Zis forned to be a 5-nenbered to 12-nenbered

20 ring, preferably a 5-nenbered to 9%nbered ring. The nunbers of the
carbon atons that constitute the al kyle groups of D and E may be the sane
or different. Preferably, D includes, for exanple, C.,-, alkylene group
optional Iy having an oxo group, especially C - alkylene 25 group
optionally having an oxo group Cl7 oxyal kyl ene groups, especially

oxyal kyl ene FSRARY JEOUPHI&FSH Iy REVETARIFEOURs 3G -al PyeEerapd. n@bﬁ kyI ene
groups. Mrgumt&t es@bine Jﬁumi&m@mﬁl l%xer@:aaﬁ , Ofraén fOreal 3,
-(CH2)m (where mis from1 to 7 Sox%/ ﬁg%f ’grou Laforrmla
-0-(CH2) p 30 (mﬁ%?%%a}%lffrmﬁ t5e9)are i RN 5‘? $:9f-a fornul a
-NH (CH2) q (ﬂi\ﬁf]%e_uib} £hilloaiink hﬁdhrémﬁ?mglfm,r Eﬂtba) lnanSoptmmJatyy 1|‘rom
l1to 5, efer rom 5 Prefera I.nC e am)e

C -, alk é%ﬁ ?ﬁld;ﬂﬂq Y \ﬂﬁﬂfp ehib"gﬁ@? Y%ﬁorgﬂp an

al kyl ene éﬁﬂf]gxmqnn@tmybnaﬁﬂwmbrmq!@ﬁwbxd::gtﬁluprmueﬂgybneemylwo

car bon ato”‘%e n&ﬁ% %%%%%Xcﬁl%ﬁ:@%h Re Orpup Qpi¢ A Ing an

0X0 group O0X0 groups that are substitut Ring Z
i s not speC|p¢¥:ﬁl¢<§/r¢¢ﬁﬂ§f]edP§9PYh>lﬁﬁpl§m§@c@%G -yl Q@ngﬁeﬁéﬁﬁl)ng on

the size of ﬂlrbq)tzlon\éhqsﬁnauegeza&adac Wgrbﬁpl@enﬁnb%@ﬁléﬁg the

nunber of the substitutable oxo groups I's

oup(s be
subst i t d0ed BFiIRIUPRORGthOX e e HRXGS %)%r@'iﬁl‘ﬁ‘l?if%‘? %’5;( % yoxo
group(s) IS/ﬁfﬁfm&séeﬁw:qd @brﬁmﬂm@o&y ﬂiefgﬁmﬂﬂgy gn:auBlerge'Zc Pis an

reterably f1om Bafererryeidic ring? SR ind TBbEAbRatat A BifRa, Mg
from 2 to 5 hetdéorcytlbie, ring" dnEliusiesn £bkye15nmp1§ fromp5 teembered oxo
group havi ngyd 1@/ n@ndRrRAmEt &FSeyclic rings having 1 to 4 hetero atoms

15 of the same type or different two types, such as nitrogen,
oxygen, sulfur atoms, etc., in addition to carbon atoms,
etc. Concretely, the heterocyclic ring includes, for
example;

(1) 5-membered or 6-membered, aromatic monocyclic

20 heterocyclic rings, such as furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-
oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl,

25 1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, etc.;

{2) 9-membered or 10-membered, aromatic, condensed
heterocyclic rings, such as benzofuranyl, isobenzofuranyl,
benzo{b]lthienyl, indoliyl, isoindolyl, 1lH-indazolyl,

30 benzimidazolyl, benzoxazolyl, 1,2-benzoisoxazolyl,
benzothiazolyl, 1,2-benzoisothiazolyl, 1H-benzotriazolyl,
quinolyl, isoquinolyl, cinnolinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, naphthyridinyl, purinyl,
pteridinyl, carbazolyl, ¢ -carbolinyl, B -carbolinyl, 7 -

35 carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl,



especially >C=0 Especially preferably, Ring Z includes, for exanple, from
5- menber ed oo %9/4menbered rings of a fornula (Z-2): 20 wher ei RCEHRMW/ BN
p, independently, represents an integer of from1l to 5. 1In the .
above-nentioned formulae, n represents as i nteger of froml to 6,
preferably an integer of froml to 3, especially preferably 1 or 2. Mire
preferably, nis 1. 25 I n conpounds represented by the above-nenti oned
formul ae (1) and (la), the conbination of "Ring M, [err] is not

i ficall Thsg the
compounds. (| priehezAnyLl BEpERYCAENGE Mtk ‘?ﬁ%éﬁ?%y SndnERERIIIEL | od by
conbi ni ng th@hena@i%;ié\-ﬂentﬂn&ﬁ?éd-zﬁm f%kaDHldWthM

[err] O conpruaBIRff it.e AMadEnt Iﬂ&%idJ[rMBom&néasiﬁy@ ally those

of the above-nentioned forrrula (la), preferred are g [ owi ng

conpounds or iFRAaR I 3 -AIRFFAIH BN & Zol4LHIRF 403@ Kﬂédﬁ .
formula ($§) a2, l)triaEdcioT 4 mmyﬂmﬂqﬂlﬂ eRr_dﬂg, Bis a 5-menbered or

6- menbered 10 he ycllc r| hayvi n n het er o atonB sel ected
from nitrogen and(%i% S g‘f%a]aéi’cfﬁ?q?% ‘g cﬁ?BoﬁrgF'Srn} whil e the
other |Is a béremmayaigc aﬁdgshesxﬁilngs o&:jamhﬂ.rrayedqiﬂmnydl | gxabarydpe or
two substitu |sa?| ﬁct | 0 4 Op. haI ogenat ed
Cl. 4 al kyl gs‘% is %x&r&@%ﬁ@ ‘a nze ri ng pf [ %igggkhﬁaw ng from1
to 3 substitd@ﬂlsammﬁ@tﬂﬁyhm@mm]gmvbl othlmonphobmayuy hal ogenat ed

Clj .6 al kyl g A el @bl y, Cl.4 alkyl group) and an optlonally
hal ogenat ed 6 al koxy group (preferabli Cl.4 al koxy .group);

that constitutes @ idiez above-mgntionag beterocycliq fisgs () ftP0|(n31 to 7)
or -0 (CH2) p-fdmeataingld S 5Hmened@®d or 6-membered heterocyclic rings

having from 1 to 3 hetero atoms, such as nitrogen, oxygen

and sulfur atoms, etc., in addition to carbon atoms, are
15 widely utilized. Such heterocyclic rings include, for
example, furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
imidazolyl, pyrazolyl, pyridyl, pyridazinyl, quinolyl,
isoquinolyl, thiazolyl, thiadiazolyl, thiophenyl, etc.
As the substituents for the optionally substituted
20 heterocyclic rings, mentioned are substituents such as
those as referred to hereinabove for the foregoing
"optionally substituted homocyclic rings”.
More preferably, Ring C includes optionally substituted
benzene rings (especially, substituted benzene rings), for
25 example, benzene rings optionally substituted by 1 to 3
substituents selected from a halogen atom, an optionally
halogenated C, , alkyl group, an optionally substituted C,_,
alkoxy group, a 4i-C,_, alkylamino group, a C,_; acyloxy group
and a hydroxy group (especially, benzene rings substituted
30 Dby such substituent(s)). Concretely, the preferred Ring C
includes, for example, optionally substituted benzene rings

of a formula (C-1):
1

—< I ;5 (c-1
3 ¢

C



of froml to 7); E that constitutes Ring Zis >C=O [err] 25 is -CON< or
-N=C<; noigy phar maceuti cal | y-acceptabl e salts thereof
above- rrentlonedapl5 merrbered or 6-nenbered heterocyclic ri ng'PC%PW%BSB
exanpl e, pyridine, 30 pyrazine, pyrrole, thiophene, thiazole,

t et rahydr opyrazi ne, piperidine, etc. Cd’ﬁcretel y, Ring A includes

het erocyclic rings of the above-nentioned fornula (A-5), etc., and Ring B
i ncl udes benzene rings of the above-nentioned fornulae (B-7) and (B-8),

especial |y the above-nentioned fornula 52 (B-10), etc. The

above- ment i sWexeimaCogehando) amcuhmegmequr diffepeat andaepmesestt ori ne
and broni ne iddePendeint 1y, e hydRidden? nhalao zgﬁg;, dtdh 2ldgy! 9roup”

i ncl udes, f(g'r 5 exarrpl e, nethyl, chI ororret ‘hy di or onet hy

tri chl or oneCRLonalily hslagenated é:tlhyﬂlkileEFPBEt “h{R, °Pt1°nallY

2,2,2-trifl panerfdndted €] flm&eﬁ} oup)r@pmbnoS dr3aile] | laagn
|sopropy$ 2-trifluorometh but 4- trlfluorobutyl |sobutyl

sec-but y? afFMBt Byl 8¢ °§?’o€§9ul’e¥5 a Pﬂgr‘)&é’t 95R4PIy 3R} ogenat ed C1- 6
al kyl group'opticinalay wuswlmuémweyﬂze@reomgsetoai a iformdid (@ 2)a t he

above-nentioned al ky4d groups and hal ogenated al kyl groups. The "optionally
hal ogenat ed C . oxy g((rgg&o i ncl udes, for exanple, methoxy,
di f | uor onet hox d’;fl uor hoxy, 15 ethoxy, 2,2,2-trifluoroethoxy,

per fl uoroet hoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy,
| sobut oxy, m:@i&p&v &gl d*ehke b Yarié QP Mirenihd 1B prefdntnal Iy

hal ogenated ,C,. 6 al kox rou I ncl udes ogﬁntyl oxy and hexyl oxy groups,
etc., in add-lnldieé‘r?qd@nt efe Aio3he & DALBERYy ARGy & hal ogenat ed
al koxy gooupptionally halogenated C,., alkyl group or an optionally

halogenated C,_ , alkoxy group.

The halogen atom, the optionally halogenated C, , alkyl
group., the optionally halogenated C, , alkoxy group and the
mono- or di-C, , alkylamino group to be répresented by any

15 of ¢!, ¢?, C*, ¢* and C° may be the same as the above-mentioned
halogen atom, optionally halogenated C, , alkyl group,
optionally halogenated C, , alkoxy group and mono- or di-
C,.; alkylamino group, respectively.

Even more preferably, Ring C includes, for example,

20 benzene rings of the above-mentioned formulae (C-1) and
(C-2) where C!' to C® are as follows:

(1) €, C? and C® are the same or different and represent,
independently, a halogen atom, an optionally halogenated
C,., alkyl group or an optionally halogenated C, , alkoxy

25 group;

(2) C', ¢* and C® are the same or different and represent,
independently, a halogen atom or an optionally halogenated
C,., alkyl group:

(3) C', C* and C® are the same or different and represent,

30 independently, a halogen atom;

(4) C*, C*and C® are the same or different and represent,
independently, an optionally halogenated C,, alkyl group:

(5) ¢!, ¢? and C® are the same or different and represent,
independently, an optionally halogenated C, , alkoxy group:;



O conpounds of the above-nentioned formula (1), especially those of the
above- ment iwoaed4fsznul a (1a), also preferred are (2) the fol [PGA{FRGS/01358
conpounds or 25 pharnmaceutically-acceptable salts thereof. Conpounds of
formula (1) or (la) wherein; Rng Ais a75-nenbered or 6-nenbered

het erocyclic ring having one nitrogen atomor one sulfur atom in addition
to carbon atons, for exanple, a heterocyclic ring of a formula (A-7): 30
Ring Bis a benzene ring optionally having 1 to 3 substituents sel ected

from a hal ogen iy gacay @PAEENPLL YoMk 0SERL o fond shdibe

Ring Cis a benz ring optional havi n to st | tuentléJf se ect ed
from a hal ogdadgpemdentiypt ﬁoh&lllo)geﬁ'alad’g?@hat ed C, 4 aI kyl group and an

optional I'y hal ogqnat ed 4da 4-sahkexynhd! SsRe ér diff&éﬂetaﬁ&r}:sé féﬁé‘&tR' ng Z

is -(CH2)1- where mis anlnte er of froml -0-(CH (Wherep
i s integer oftidepenflently).. ap pRLiopgldy,; Pﬂtlggeﬂiaﬁ'ﬁdzcl-s , %’F up:

phar maceusi cad y accept abI e salts thereof. As exanples of t he "hal ogen
atonf, the "optio enate Cl4ak he "optionally
hal ogenated 15 C, é (gr 865" ??‘Sn‘é% %f%g?ﬁ%‘é rre?%lfg {]

her ei nabove f:mdet;imd‘wtagol an mnpmmﬂxy(lﬂalogémart@def er amkyxycgmqnaplnds of
formula (I) or (I enent
represent, |ndepexr31%e\g{$'[fﬁa hydrogen%ﬂ&éfﬁ %??géﬁgf'%ée{:lat‘e %4 20

al kyl groups 9O "al kbey-'cpEdoapllly §rdagenateds Calikglkoxy- arowpal ayd

groups, @gi ncthgll--'ﬁa%@éh QEBHPS1n nd m&%aﬂt%néaaéﬁuaaﬂﬁeﬂ% (fpno- or
di -Cl1, 6 al kylam no-C1.’4 al kyl groups, .C3.10 cycl oal kyl am no- C1,

|
groups, G, .6 @ KB) grafeTnes ity @%ré%r%“%@@?rﬁ’be\‘%ﬁ%ﬁ@?'&h%ﬂ% whi ch
25 optional Inerdisdyduwg.ed by CL. .6 al kyl, C1.6

Further more preferably, Ring C includes, for example,
benzene rings of the above-mentioned formula (C-2) where
15 C* and C° are as follows:
(a) one of C* and C° is a hydrogen atom and the other
is a methoxy group:
(b) C* and C* are both chlorine atoms;
(c) one of C' and C’° is a methoxy group and the other
20 1is an isopropyl group:
(d) one of C' and C°® is a methoxy group and the other
is a 1-methoxy-l-methylethyl group; or
(e) ¢* and C*® are both trifluoromethyl groups.
In the above-mentioned formulae, Ring Z represents an
25 optionally-substituted nitrogen containing heterocyclic
ring. Various substituents are referred to as substituents
for Ring Z, which include, for example, an alkyl group (e.g.,
a linear or branched alkyl group having from 1 to 6 carbon
atoms, preferably a linear or branched alkyl group having
300 from 1 to 4 carbon atoms, such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl groups,
etc.), an alkenyl group (e.g., an alkenyl group having from
2 to 6 carbon atoms, preferably an alkenyl group having from
2 to 4 carbon atoms, such as ethenyl, propenyl, isopropenyl,
35 Dbutenyl, isobutenyl sec-butenyl groups, etc.), an alkynyl



al kyl sul fonyl am no-d .6 al kyl groups or Ci,- alkyl carbonyl oxy-Cl1.-6 al kyl
groups; or are bonded to each other to form pyridi ch
i's optlonalﬁg)sggggFtuted by 1 to 3 substituents sel ected SOB%F?E%QQWQ
hal ogen atomand a C1 -4 alkyl group; Ripg Bis a benzene ring optionally
having 1 to 3 substituents sel ected froffa hal ogen atom an optionally
hal ogenated C, -4 al kyl group and an optionally hal ogenated Cl.4 al koxy
group; Ring Cis a benzene ring optionally having 1 to 3 substituents 35
sel ected froma hal ogen atom an optionally hal ogenated Cl4 54 al kyl

group, an opSFeuRI(8 thal 3yEAKYEY LEATANR PREIPIFERMD 2 th 6 HATRPTYAEARS .

optional ly Sﬂ?éféi‘ﬂb%ﬁ' &Y a@kyﬁyi' drdu® haWA ngPf fom-B taCy lcxbdil a¥BmaNd a
hydr oxy group is a 5-nenbered to | O nenbered nitrogen contalnlng

het erocycl i CSPFHQ’SOEH%P@-P )pz}mqard. ahSOREOBYBYH . A YARY on8PPYTERELt i t ut ed
Cl. 4 al kyl gafdpsee-BubyAyDxyrgapsp; etX.y, Ya<cyeloé)ﬂt9<l$ gtoupFCs.g0¢ n is
an integ of salts rred conpounds

of for mithe 1 F-nigeaeakry. paheb’  pPeEREERY o G o suraLaikT S PER I o
wher ei n D anduEhrazpcestoprapkyl envelghuhyd opycbopenyyhandgyahobgaydr oup

dth th | h 1 | t
Chercor . proPEPERRY SEE3NG R GESRERLRYIIANL BroD, 8°4° L B3R ene
group optlonGYD&0§&b¥1r€ute@lﬁw OFROWX 0 @H@@pﬁsN@Y@l?@@@EYl@thﬁhpounds of
fornul ae (|)c?Eﬂoﬁk@bleEh?ﬂeanéoéyélaHkalméeﬂﬁQUQESuBE tggchrngha 20

wherein mrepresents an integer froml ot her nbol s have

t he sanel%aﬁmésgﬁguﬁb@/@m an, pry 1 ﬁEPEthaYr*’Pg IFAn &k B9 ¢4 aﬁgFHPBger of
from2 to 5. akemkheppbparamentdroradlf groubaravpngfl £raml ¢ téa 1@ndaborS are

the same or dltfo}cngr es%cl?ré% £) E%i?”iiné&?ﬁ?{?f ,d ezmr{a}/pht%yl, anthryl and
phenanthryl groups, etc., especially, phenyl group), a
nitro group, a cyano group, a hydroxy group, a C, , alkoxy

15 group {(e.g., methoxy, ethoxy, propoxy, isopropoxy and
butoxy groups, etc.), a C,, ailkylthio group (e.g.,
methylthio, ethylthio and propylthio groups, etc.), an
amino group, a mono- or di-C,, alkylamino group (e.g.,
methylamino, ethylamino, propylamino, dimethylamino and

20 diethylamino groups, etc.), a cyclic amino group (e.g., a
5-membered to 9-membered cyclic amino group optionally
having from 1 to 3 hetero atoms, such as oxygen and sulfur
atoms, etc., in addition to nitrogen atom, concretely, for
example, pyrrolidino, piperidino, morpholino and

25 thiomorpholino groups, etc.), a C,, alkyl-carbonylamino
group (e.g., acetylamino, propionylamino and butyrylamino
groups, etc.), a C,, alkylsulfonylamino group (e.g.,
methylsulfonylamino and ethylsulfonylamino groups, etc.),
a C, , alkoxy-carbonyl group (e.g., methoxycarbonyl,

30 ethoxycarbonyl and propoxycarbonyl groups, etc.), a
carboxyl group, a C, , alkyl-carbonyl group (e.g.,
methylcarbonyl, ethylcarbonyl and propylcarbonyl groups,
etc.), a carbamoyl group, a mono- or 4i-C, , alkylcarbamoyl
group (e.g., methylcarbamoyl and ethylcarbamoyl groups,

35 etc.), a C, alkylsulfonyl group (e.g., methylsulfonyl,



hydrogen atom or a substituent selected fromthe group consisting of 55
(1) a hal ogswmoeg/ems2 (2) a Cl- al kyl group optionally having fPCTIRIYU3IB
substituents selected fromthe group consisting of (a) a hydroxy group, 5
(b) a C1,6 al koxy group, (c) a Cl16 al kylgqi o group, (d) an am no group, (e)
a Cl- acylamno group, (f) a nono- or di-Cl-6 al kylam no group, 10

(g) a nmono- or di-C3-8 cycloal kylam no group, (h) a 5-nenbered to

9- menbered cyclicam no group which may have 1 to 3 hetero atons sel ected

fromthe grou It r i p.addition to
t he nitrogen %}%%S%&%It%&qa%nr%%%re fﬁ%f&}ﬁdgféﬂﬁy %8?;&-22 ggb

al kyl sul f onylgzoup growpoxe jgronrcl edcal k?hedmrmmocﬁ(yhgrsmpsaﬁuuen)ma
hal ogen atomyd 3 re e b

cycl |gcam no grsg)u)pf‘ﬁ éxﬁﬁ el hggéﬂlgt%@?hg%ﬁaﬁ)%% %36 ?pr e?gggg?y 1 or
2) sel ected fqibrﬁft%eﬁigﬁ%l.ﬂg&iﬁkg $4ing of nitrogen, oxygen and sul fur atons,

in additign to thejdg 7 ﬁﬁ?nbét&'Héﬁbf&@y&l&é‘@:ﬂf@%@t&%a‘ﬁlycBa%.‘hgbﬁt
substituted b Cl 6 al k ou& f'Rg car box gro 5) a nono-
di -C, .6 al kyl r{?r"f%ﬁ? elrred o ’b Q%nea ¥YgeRefnto form
Ri ng ﬁ and ]Eé”tﬂ.ﬂlﬂQUGIdsS an&mmsmotdcr angegmermﬂﬁ]m@émta@mu ,eanaycl lfc
ri ng havi ng rom etero ecte t he group consisting o
ni t rogen, Pph el A SRR A B PR PRRCA 0FLb8 o bon at o
(preferabl y pyri diiwg rz nipcludes hrimgsbefsabgornuied (By1¢t6 al kyl group;
the Ring B |s~aY@ 14 aryl group (preferably benzene ring)

= @)

/
10 E

wherein D and E represent groups from which Ring Z as
mentioned above is formed together with the nitrogen atom
adjacent to E.

Preferably, D and E which form Ring Z represent,

15 independently, an alkylene group optionally having an oxo
group, oxyalkylene group, or iminoalkylene group. The
alkylene groups optionally having an oxo group to be
represented by D and E preferably have carbon atoms from
which Ring Z is formed to be a 5-membered to l2-membered

20 ring, preferably a 5-membered to 9-membered ring. The
numbers of the carbon atoms that constitute the alkylene
groups of D and E may be the same or different.

Preferably, D includes, for example, C, , alkylene group
optionally having an oxo group, especially C, . alkylene

25 group optionally having an oxo group C,_, oxyalkylene groups,
especially C, ; oxyalkylene groups, C, , iminoalkylene groups,
especially C, . imminoalkylene groups. More preferably, D

includes an alkylene group of a formula -(CH,),- (where m
is from 1 to 7), an oxyalkylene group of a formula -O-(CH,)p

30 (where p is from 1 to 7), iminoalkylene group of a formula
-NH-(CH,)q (where q is from 1 to 7. In these formula, m is
preferably from 1 to 5, more preferably from 2 to 5.

Preferably, E includes, for example, C,_; alkylene group
optionally having an oxo group, more preferably an alkylene



whi ch may be substituted by substituents selected fromthe group consisting

of (i) a Clybodd4yl 9roup optionally 35 substituted by a hygdQpsepi34P,
(ii) a carboxyt group and 56 (iii) a Cl-6 al kyl carbonyl group (including

fornyl); the Rihng Cis a C614 aryl gro?{& (preferably benzene ring) which
may be substituted by 1 to 3 substituerit’s sel ected fromthe group
consisting of (i) a halogen atom (ii) 5 optionally hal ogenated C, -O al kyl
group and (iii) C _,, alkoxy group; the Ring Zis a 5-nenbered to

12- menber ed heter oc%/pl ic ring optionally having at | east one hetero atom
sel ect ed f r GFOMRORE HRRA LHH BAYINGAR XA IFAHRe haViRgRRe HTILERIBTPOR ons, 10

i'n addi tion altem¥ ,aadehhhiote! peagerably al headyieneRordup offtiicharay be
substituted b¥’_1 to 3 substituents selected fromthe group consisting of

(i) a Cl.-6h3VPO GPofF° BEPPPa hydroxy group and (iii) oxo group.

Earti cy:c arly, (i'l)hej( ﬁg)nbérl[ of &l;égaxo groilfs that are substitutable in
is(trifluocqnet enzyl]- - ro-9-

met hyl - 5% (4 hglyxr#l é’r‘i‘ﬁ'] %pgcggg.gﬁjzg?j?%tgf %‘%&y%a?r ‘ge selected from

[ 1, 4] di azocilngp23 ldehénd Virgaptthe isdizee of( Rilpg( 8R) -Where Ring Z is a
3, 5- di met hex %%X:J 713 -h d 911E§h][1é\£|

(5-(4- rr{e'[rﬁyl %ﬁgl%& -gﬁgpdilgxg‘?%gﬁ%f %?gll@ézf)%eno , 1- fdf the

g] [ 1, 7] naphtstpsitditindabliej ogo( grpups(dssl or 2. Oxo group(s) may be

di met hoxybergpeitultdd 4 # At AW E] tRe¥ oo B.dd/or E. Preferabl
hexahydr 0- 9- et h

| - 6,,13-di oxo- 13H El,'%]b‘&“ ocCi no%iz, _'n%[ 1, 7] napht%ilri di ne,
(iv) (9%)-79%8 @é%l’é& r Y @880 FEPRFLY ﬁ%ﬂ - & “8}‘91 22-hexahydr0-9- 25
met hyl - 5- (4- et ipdefigr@bily 6, i RiiK@&, D is an alkylene group or
[1,4]diazepin8{%§_ 1- 1,%]0 Q{Ewidi tg.. ar ferred.. Furthernore,
in the corrpc?ﬁ‘ K, %sg tr‘l%s engbgl\/}gmnéntqﬁoo%e% ob(r%rrr‘ula&:é)?"sd E"E?n%‘peound
r epr esent ed prgfiemabilyr imbm:2 to 5 carbon atoms especially, an alkylene
group having from 2 to 5 carbon atoms, while E is an alkylene
15 group having an oxo group having 1 or 2 carbon atoms,
especially >C=0. Especially preferably, Ring Z includes,
for example, from 5-membered to 9-membered rings of a formula
(2-2):

Sy~ SY-0(CH) <

N— or N— (2-2)
/l\c/ )\ o
I I
0 0

20 wherein each m and p, independently, represents an integer
of from 1 to 5.
In the above-mentioned formulae, n represents an
integer of from 1 to 6, preferably an integer of from 1 to
3, especially preferably 1 or 2. More preferably, n is 1.
25 In compounds represented by the above-mentioned
formulae (I) and (Ia), the combination of "Ring M",

llRllI , IIRbII , lIRing All , IIRing Bll , I|Ring cll . IIRing Z" and llnll
is not specifically limited. These may be combined suitably

30 to construct the compounds (I) and (Ia). Preferred
compounds (I) and (Ia) are constructed by combining the



57 wherein RL is a C -6 alkyl group, R2 is a Cl- al koxy group, optionally
hal ogenat edwQb9/4aizkyl group, a hal ogen atom a hydroxy group PRET/RITIBSS
aral kyl oxy group, Xis 1 to 5 groups selected fromthe group consisti.ng of
a hydrogen atom a 5 Cl- alkyl group angia hal ogen atom provided that (1)
when Rl is a nethyl group and R2 is s trifluoronethyl group, X is a hal ogen
atomand (2) when R is a nethyl group and R2 is a nethoxy group, Xis a
hydrogen atom or a hal ogen atom is a novel conpound. 10 The "Cl1..6

| kyl » t hyl
at 1, “or opy! AEPERIREToRUL TreFEraRt, SpbORHERTs, b2 "RIEME ) "Gl Ut and

so on, and pref-eXa:I;IwYKCﬁ al kyl group such as rret hyl, ethyl and so on,
and nore preferably nmethyt. 15 The "hal ogen at onm’ which are
substituents 8R*the'RCL, 6"Riky|A'yr JRing &Jr.e$RihgdChby RRingCiUdasd ,"ofar

exanpl e, fluorine I odi elrefer , the
hal ogen at om i ncl Sgego%Spggfarrpl eﬂ% %I%%r‘)leng‘ a i%% éEQIrgﬁ‘IfaoﬁQ# Iyy
hal ogenat éd Cespethkallygr thpsei afl thes ;-leOe-fnenté»mep'lI gormulehl (draanet hyl ,

trifluororreth f ' I hal ogenated Cl. 6
al kyl group” ?Qgréﬁ Pe gggrrg 8 %6'1&#)%15 Il\ﬁla%lh 'CT. 1% ar al kyl oxy

gr oup” represEhmaIé?uRZCﬁﬂtéYué§§ep1t§|b1§x§#|:’>It§ tB'@ﬂ'Pﬂfoxy phenyl et hyl oxy

and so on, and 25¢ fuga@;blof tehem@a (@naldey!(@e) ermeid ncl udes, for
exanpl e, phenyl eth I The "hal ogen atom represented_b R20r X incl udes

, for exanple, fl®& RIRG R i ntS o P IR et S .6 diemaTas v,
t he hal ogem ah@ﬂtbirb@t{u(l&& ring naaimgeanaoor Ctlrw@rﬂenﬁam (H’ﬂoxﬂgl&-; 21ddteal koxy

Psopr opoxy. _bar SRR YEST AR SEReehHesHY LaradhiaR KofarBes i, )
the "Cl, 6 al kehyjilegr sbp" othelrudssa b@nzexr&np'llag mémnidoxihe ét;lmgey Axnd B
| SOPropoxy, efay opRYBRAELY REFEABhYIEE tifo "sdb A {1 AUeh i Yl ected £rom
a halogen atom and an optionally halogenated C,_ , alkyl group:
15 Ring C is a benzene ring optionally having from 1 to
3 substituents selected from a halogen atom, an optionally
halogenated C,., alkyl group (preferably, C,, alkyl group)
and an optionally halogenated C,  alkoxy group (preferably,
C,., alkoxy group):;
20 D that constitutes Ring 2 is -(CH,),- (where m is an
integer of from 1 to 7) or -O-(CH,)p- (where p is an integer
of from 1 to 7);
E that constitutes Ring Z is >C=0;

—x==Y<
25 is -CO-N< or -N=(CK{:
n is 1,

or pharmaceutically-acceptable salts thereof.
The above-mentioned "5-membered or 6-membered
heterocyclic ring"” includes, for example, pyridine,

30 pyrazine, pyrroie, thiophene, thiazole, tetrahydropyrazine,
piperidine, etc. Concretely, Ring A includes heterocyclic
rings of the above-mentioned formula (A-5), etc., and Ring
B includes benzene rings of the above-mentioned formulae
(B-7) and (B-~8), especially the above-mentioned formula



58 includes, for exanple, nethoxy. The nunber of X which substitutes a
phenyl gro 59%7 ;A0 5. When X is a Cl16 al kyl group or a halpgepsabss the
nunber of thentare usually 1 to 3, preferably 1 or 2. 5 Although the

position of substitution of X is not Iig%%ed when X is a C16 al kyl group or
a hal ogen atom for exanple, when the n er is 1, 4-position of phenyl is
preferred, and when the nunber is 2, 3- or 4-position of phenyl is
preferred. Preferably, when the nunber is 2, preferable 10 exanples of X
are a halogen atom (particularly, a chlorine atom and so on. In the above
menti oned, pkBf&Pabl etexanples of Rl are a C13 al kyl group such as methyl,

e‘% hyl, 1?0@/'% i@gler QBM{re-'-{ﬁbﬁti]gﬂad MRk ogeaf gtahll:eima.mb@s &l’oﬁ net hyl ,
etc.. ref erabl e exanples o re a C1.3 al koxy, group suc

rethoxy. et NERGMBRS 0Pt UPORYRS et CPLORINS AP nar PRSI BEOMEr SATEL- 3t Kyl
group such asopefbphilyrhélogenaeedyt, , edIkyl aghabpYeinalodesichons a
chlorine ato etec,, a dr ox ro b . Preferable
exanplesfﬁf g%gwgiﬁo mg@ﬁ¥ roéggo #@ﬁ?ﬁng1§3%%F§§¥m§%§gg'such as net hyl,
etc. or 1 ort2ibhlogemethphs tuifilueremehhyli nethydm 2abrbmoethydom etc..
Particul arly,( - {3 - (] Xy ~aakfsc -
fIuorophenyl?fzﬁé,g?@?ig?gégﬁégghyggg?%@égéﬁgﬁy%f1§F°pyl' 3:3.3

di oxo- 13H [ 1t7j8ilugserrepy? 1 g0PE op¥iapht By f tneagonethylephgle Myl \Wer e
the heterocygl uCqCoERRYAISobLEYLOr Ms6BUE§1ANHedSBALN AREI €bReSbutiyli S

e AN SR I A T NS R TP TR
aci ds, such aachudeschewtyl sani thexsl rroupsacetc . phixs @i tei ercitd, the
or gan: ¢ aci aeooutsneuEiEReR A igE gtodls Bhd aPEldueifen o RbSaL,"
tartaric acid, she hoptibenally haliogeagited Cactlikoryigrows Anchudesul f onic
acid, p-toluegesukbnphe, afbthoR@), Thiktuoromethoxy, trifluoromethoxy,

15 ethoxy., 2,2,2-trifluoroethoxy. perfluorocethoxy, propoxy,.
isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy,
sec-butoxy and tert-butoxy groups, etc.; and the
"optionally halogenated C, , alkoxy group" includes
pentyloxy and hexyloxy groups, etc., in addition to the

20 above-mentioned alkoxy groups and halogenated alkoxy
groups.

Of compounds of the above-mentioned formula (I),
especially those of the above-mentioned formula (Ia), also
preferred are (2) the following compounds or

25 pharmaceutically-acceptable salts thereof.

Compounds of formula (I) or (Ia) wherein; Ring A is a
5-membered or 6-membered heterocyclic ring having one
nitrogen atomor one sulfur atom, in addition to carbon atoms,

for example, a heterocyclic ring of a formula (A-7):

ﬂ:t:j:: | ﬂ:f:l[:: (A-T)

Ring B is a benzene ring optionally having 1 to 3

30

substituents selected from a halogen atom and an optionally
halogenated C, , alkyl group;



59 acid, salicylic acid, stearic acid, etc. Heterocyclic conpounds (1) or
sal ts ther egip donpgizdde stereoi soners such as cis- and trans-i SROMAFRII/OESE . |
racenates, as Wwell as optically-active forns such as R 5 forns, S-forns,
etc. Depending on the size of Ring Z, t het er ocycli ¢ conpounds (1) or
salts thereof may include conformation-dependent isoners. Al such isoners
are within the scope of the heterocyclic conpounds (I) or salts thereof.
And, hydrate and non-hydrate are within the scope 10 of the heterocyclic

conpounds (1) or salts.thereaf. The pro-dr ngs,(l) or salts
t her eof neans het]g y%lz?st %8@%%%%%% %nghgg‘?%gé%%ggr ﬁgggﬁg ?hgg %

het erocycl i c sudrgiiinen(d )sekected strdreradialogen 2temphysi optyonally

condi tion or w4 on t e t | tc. in
the Iiving b yfﬂt L C, ARG BeBllpoRRN o JBci8faly Rafodbhdred
conpounds (1)Cior OP@ lgli‘@r%f wi t h oxidation, reduction, heterocyclic

hydrol ysi g, etc. @%E"é&é@lﬁ@té@zﬁﬂﬁ g iy cwnovndfwﬂaz@na&% Gverted
to the heterocyclic conmpounds (I) t her eof > 20 th gastric acid,

salts
etc.. Exanpl eR99HCHIAFM Jy 7t)hé’nne't0é‘r(6'é",zépl c Y,’Bﬁﬁﬁuﬁdé (FpteeeZal ts
thereof I ncl usie EestoLNgs wher ei n am no groups of the heterocyclic
conpounds (I) are_s bs itute I osphoric acid, etc. (e.g.
25 conpounds where n?%sg?gnﬂtgsaﬁxf‘ﬁe ﬁé 389 édunds (1) are substituted
wi th ei cosanoyl, alapy= pedtyl ani nocar bonyl ,
(5- net hyl - 2- oxo- 1, 3-di oxol en- 4-yl ) met hoxycar bonyl , tetrahydrofuranyl,
pyrrolidgbnetiy|-CPtN&l oyl oxynet hyl, tert-butyl, etc.); conpounds wherein
hydroxy groups of the iSO het er ocyclic conpound (1) are substituted with

acyl, al kyl, phosphoric’acid, boric acid, etc. ; .2. conmpounds wherein
hydroxy groumrwhﬁmm%*%%ﬂl%C@%Pﬁéébhﬁss?ﬁ- safhexgpstituted with

acetyl, pal m t oyl Aspéﬁﬂlﬂﬁ%ﬂs ofi ¥AkOYhal154dea! Btbom"f,urey "optidhd1ly
di met hyI am nomaig ér(fg{eg %1 . alkyl group" and the "optionally halogenated
15 C,, alkoxy group”, mentioned are those as referred to
hereinabove for the foregoing compounds (1).

More preferably, compounds of formula (I) or (Ia)
wherein; R®* and R® are the same or different and represent,
independently, a hydrogen atom, optionally halogenated C,_,

20 alkyl groups, C, alkoxy-C,_ , alkyl groups, C,  alkylthio-C,_
alkyl groups, amino-C, , alkyl groups, C,, acylamino-C,_,
alkyl groups, mono- or d4i-C, , alkylamino-C,_ , alkyl groups,
C;.1p Cycloalkylamino-C,  alkyl groups, C,, alkyl groups
having 5-membered or 6-membered cyclicamino which

25 optionally substituted by C, , alkyl, C,,
alkylsulfonylamino-C,  alkyl groups or C,,
alkylcarbonyloxy-C,  alkyl groups; or
R* and R® are bonded to each other to form pyridine ring which
is optionally substituted by 1 to 3 substituents selected

30 from a halogen atom and a C,_, alkyl. group:;

Ring B is a benzene ring opticnally having 1 to 3 substituents
selected from a halogen atom, an optionally halogenated C,_,
alkyl group and an optionally halogenated C,_ , alkoxy group;
Ring C is abenzene ring optionally having 1 to 3 substituents
35 selected from a halogen atom, an optionally halogenated C,_,



35 etc.); conpounds wherein carboxyl groups of the 60 heterocyclic
conpound (1) are nodified with ester, amde, etc. (e.g. co : ein
car boxyl gPQUP47HR2 the conpound (1) are nodified with et hyerBg;E e?%lwgﬁenyl
ester, carboxynethyl ester, dinethylam nomethyl ester, 5 pival oyl oxynet hyl
ester, ethoxycarbonyl oxyethyl ester, phthalidyl ester

(5-met hyl - 2- oxo- 1, 3-di oxol en-4- yl)nmethyl ester, cycl ohexyl oxycarbonyl et hyl
ester, methyl amide, etc.); etc. These pro-drug can be produced by ner se
known met hod fromthe heterocyclic conpounds (1) or salts 10 thereof. The
pro-drugs ofalkgl gptompacgn|owt ampblin delogerateshCi s alkazsbbrenp . ban

conpounds whj r n ' & | CaG@ O%Pgﬁ l9 cunder the
physi ol ogi Ca‘{"“ﬁ%%‘%(ﬂgﬁ %nsﬁgégggég#%%ﬂﬁ%ﬂ%a%cﬁbﬁ cgjlg' ese%é ch §Ad 15
Devel opnent "ac¥bdxy 79X ORI (2B s JRYAr Q%Y eSTA8B: 198 publ i shed in 1990 by

H rokawa Pubgishing £ sthekpered2panlo-mBabbebar ALYEbien cosROaEihYg) , t he
het erocyclic compound, (I") or a salt thereof_ can oduced acgording to

b
the methéd drekeBRe¥VClic gring m@%@%lﬂr?"r“éﬁ?ﬁr?’)’/e@g& FEPRP @2 8xanpl es

thereof, or gptooRADDP BB dd @, goalkPhegidur ald v hiyleokst grouyel i c
conpound (I') or salts_thereof can be produced, for exanple, by cyclizing a
conmpound of treX f-m'-mYJIQ (I'r): 25 wherein D and E represent groups from

which a group represented by . the fornula; . ' roeed together with the
nitrogen at oﬂ?aﬁlﬁéé@gto?o_%c{ 7 r%s%%t an,t gég%%gggrggp, and the ot her
synbol s are ahé sahe heaorngslts théreefi-above, or a salt thereof. D, E and

Rl are i same pgRapLPOsadSonfbhngy MPRGmdlle (I) and (Ia) include,

for example, compounds of the formula:

L)
DaE
P E/

wherein D and E represent alkylene groups optionally having
an oxo group and the other symbols have the same meanings
15 as above, or salts thereof.
Preferably, D and E represent, independently, a C,.,
alkylene group optionally substituted by one oxo group.
More preferred compounds of formulae (I) and (Ia)
include, for example, compounds of the formula:

Ky (B~ _@
N—(CH,)
‘II'I@/ c//// ( Z
(!
20

wherein m represents an integer of from 1 to 7, and the other
symbols have the same meanings as above or salts thereof.
m is preferably an integer of from 2 to 5.
In the above mentioned formulae, preferably R* and R°
25 are the same or different and represent, independently, a
hydrogen atom or a substituent selected from the group

consisting of



5 leaving group L in conpound (11) includes, for exanple, a hal ogen atom
(e.g., chl owiow47td2omi ne and iodine atons, etc.), a substitutRET/ERAMOBIFFI oxy
group (e.g., methanesul fonyl oxy, ethanesul fonyl oxy, benzenesul fonyl oxy and
p-t ol uenesul f onyl oxy groups, etc.), etc.s80 The conpound (11) can be
applied to the reaction as a free conpound but may al so be applied thereto
as its salt (for exanple, as an alkali netal salt, such as lithium sodium
potassiumor the like salt, of the conpound). In general, the reaction is
conducted in oI mhert 15 to the reaction. As the solvent,
for exanpl e, Ejfef eér/gﬁl& useddtl%s ‘any of hal ogenat ed hydrocarbons such as

di chl or omet hah@) c@ﬂ‘hmﬁéﬂ‘hﬁl gtr@up PR G4Qnasl s BN G BERi rEPed etc.

ethers such agugsg®thenyst 8anectbat Eabdtabug2Bupeticonsidtiiold 0! ar
sol vents such as 20 chi)erret %r or mam de, dinethyl sul f oxi de,

hexamet hyl phosphor anf R ITIP of a base to the reaction system
advant ageausl y pronofep 4 . Jeﬂ.(ktd;qn grisug he base, for exanple,

advant ageously enpl o ar gani ¢ bases (al kali 25 rret al
hydr oxi des such as s%‘gfﬁnqu %&%Y&Eﬁ‘ ogtgarss‘%'m hydr oxi de, etc.; alkali
nmet al hydr ogencar bon@d)esarsmmuas g;mjnmm hydr ogencar bonat e, pot a55| um

hydrogencar bonate, e kal ]ﬁ%‘[ﬁ tes such as sodi um carbonat e,
pot assi um car bonat e, E& aélaﬂ kdﬁ e acfaiy r1'des such as 30 sodium

hydri de, potassium hS/ﬂ} @IéﬂOlZth Ors@lalr@m amikplanlroxgEedPsuch as sodi um

et hoxi de,g sodi um et hoxiglenofd €- dx @.j_lchI‘Q?{& aﬁgﬁ@,ngg.ogﬁch as
tri met hyl am ne, tr|e i/lamne d||soro§ hlamne etc.; cyclic am nes

such as pyridine, a gx-membexgd; ke dpPeRt ﬁEﬁfil Gﬁg&le?ﬁ'l%n?aﬁré’hlp it is
al so possi bl eWhlcﬁzmh? vy € ttd Beheospouadont| selatbedt Sroml thev giowp base

(for exampl e gBRb Qs henshoNEel gl Al B astild S AL LD oot

to the nitrogen atom in the amino group and,

15 (i) a C,, alkylsulfonylamino group,

(j) a C,_, alkyl-carbonyloxy group and
(k) a halogen atom,

(3) a 5-membered to 9-membered (preferably 6-membered)
cyclicamino group which may have 1 to 3 hetero atoms

20 {preferably 1 or 2) selected from the group consisting of
nitrogen, oxygen and sulfur atoms, in addition to the
nitrogen atom in the amino group and which may be substituted
by C,  alkyl group,
(4) a carboxyl group,

25 (5) a mono- or di-C, , alkylcarbamoyl group; or
R* and R® are bonded to each other to form Ring A, and the
Ring A is a 5-membered to 9-membered aromatic heterocyclic
ring having from 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms, in addition

30 to carbon atoms (preferably pyridine ring), which may be
substituted by C,  alkyl group;
the Ring B is a C,,, aryl group (preferably benzene ring)
which may be substituted by substituents selected from the
group consisting of (i) a C,  alkyl group optionally

35 substituted by a hydroxy group, (ii) a carboxyl group and



in place of using the base. The anount of the base, if used, 5 varies

dependi ng #Jg‘g,&{%l nd of the conpound (11) and the sol vent t&@ﬁfgﬁ%g? ;nd

on the oth on conditions, and is, in general, from1

preferably from1l to 5 nols, per nol of the conmpound (11) used. The *
reaction tenperature falls, for exanple?smdthin the 10 range between about
-50 C and about 2000C, preferably between about -20 C and about 1500 C. The
reaction tine varies depending on the kind of the compound (I1) used or the
kind of its salt used and al so on the reaction tenperature, etc., and is,
for exanpl e, (fidh & €o. 72lkplearbonel cgrony (Bncivdimg formulhours. The

starting co n &) isa8 @e. predyc C ' h ds;dikscl osed
n EP. A 0733000, MRS FLLETE Of ey B olg O e e F 0 20

t achyki ni n r ¥eéphoMmayebpeEBEFYtBPednBY ol fRA3r SRRBEALEENfSafLAg6RPSt i ¢
activity, anﬁrbﬁgehéhgrBU§CbbﬁQiQEihggbbiKiﬂgathalbgéﬁha%bmg!Qi&@ -
extravasati on_i nduc capsaicin, icin (a maln ient. of the

bur i ng. thot BPGRORBL BAHENatath v BLRKL st DS WHLET Brnerbkdey
endogenous 2@groupur opepti des, such as SP, NKA and cal citonin gene-rel ated
pepti de( CGRP).,.RY, St | t] - L1 her | yr rve t ai ns
such neur ope%Plgd%lsr.Eé %%gé'z}’%&'%“{ﬂ?%%dt g{)yi?;c ?@t‘ﬁ&g& %{}?el{eepﬁofé}né}%‘é’x%rgg asation
of the heteropgébnaliynhpauidg @r) leastabnet hetevp Atomomeledcted fvobe based

on 30 the a LSS £\l hy3§§@ r I, dition,
t he heterocyglhiég%én%ocﬁorﬁléﬁ%ﬁ%%g?sgo ﬁgfeof aé]% fg(?%@sfuﬁaé?ﬁggl'ow

t oxi ci t Y10 ThdRreRBAEL1PRct At AR VNG AidFAgAM &S oM plgieady ©f Ri8Oedh, t hus
havi ng such gniexcmbyebbk bapByktatadrsgept @6 35suBBtagaBntki setbbesh, are

anci oty manfEomgbhr e Jantiaid ST mof Py AT AR Ui, o ce
rats, hanst ehgdroaigbgrenpcahnd, (dag3, olgovgmesp.sheep,
Particularly, (i) (9R)-7-[3,5-

15 bis(trifluoromethyl)benzyll}-6,7,8,9,10,11-hexahydro-9-
methyl-5-(4~methylphenyl)-6,13-dioxo-~13H-
[1,4}diazocinof[2,1-g][1,7]naphthyridine, (ii) (9R)-7-
(3,5-dimethoxybenzyl)-~6,7,8,9,10,11-hexahydro-9-methyl-
5-(4-methylphenyl)-6,13-dioxo-13H-[1,41diazocino[2,1-

20 gl]l[1,7]Inaphthyridine, (iii) (9R)}-7-(3,5-
dimethoxybenzyl)-5-(4~fluorophenyl)-6,7,8,9,10,11-
hexahydro-9-methyl-6,13-dioxo-13H-[1,4}diazocino[2,1-
gll[l,7]naphthyridine, (iv) (9S)-7-[3,5-
bis(trifluoromethyl)benzyl}-6,7,8,9,10,12~-hexahydro-9-

25 methyl-5-(4-methyl)phenyl-6,12-dioxo-
[1,4]diazepino[2,1-gl[l,7Inaphthyridine, etc. are
preferred.

Furthermore, in the compounds represent by the above
mentioned formulae, a compound represented by the formula:

(")

30



nonkeys, man, etc.). And, the heterocyclic conpounds (1) 5 or salts thereof
are al so uswin ®/ias2saf e nedici nes for preventing and treati ngP@RPIG1358
syndronme, anyotrophic lateral aclerosis (ALS; Lou Gehring's disease),

di abeti c neuropat hy, peripheral neuropatsgry, bronchoconvul sion, chronic
obstructive plunonary di sease (COPD), adverse 10 immunol ogical reactions
such as rejection of transplanted tissues, plasnma extravation induced by
cyt oki nes in chenot herapy, disturbances of blood flow by vasodil ati on and

angi na, 1 br Qb sdifh 110 4aMHRE] ratk "GoPN #N4l W &, ShiRBLS! keBuphdeced
} ?%rat

mosis, dry eye syndroneg, L ve V|treoret| ifopat hy; &cze
urticaria, sm%#wahlmﬁ}%lwﬂﬁﬁﬁq G Addvdt BERUM s Gr gencRrtem, a

al cohol i sm f!&@&'ﬁo Yoy Bblaldlorh@ém@i rwcéupds:) isSiress gebaped
somatic di sorders reflex atheti c strog é gch as _shoul der/ hand
syndr one, sys?%ﬂ'ﬁ‘é ¢ ptio r%‘i’l‘é?m‘t’%‘gﬁéﬂ Rgr8Ei @ B¥HTregrPPageiAMdi &ease
such as sal er gra:myanlgreﬁpl aﬁ'aralhslém@laﬂmhmvmdiime(1)smaleh cell
carci nonas s as _snma e un cer s_Sin

e | ponr otk 43 e BRepvi-grouth ngl K ole 8 EHLETpRrBRRThET" grore. ok
bl adder det r uksra 2taldgqreratoat lagnd a(za)ndrhlam@flwce methhbrgsohprasd R
rritative SYIRIOHR Moy BBRRR R L iy EAGEH! 2B of WAL Bl

pai n, chroni c ower arn, erpes neural gi a, plantom
linb pain, deh$ah pevel W@%@t h| c pa| n, opioid-resostant pain, visceral

pai n, 30 jgsurgi cappaid), A)ﬂfﬁ ?Ebﬁby s APl BYRNGRA Ab0k Ach siedd very.,
paln resultlng fron1burn artum pal n, angl na paln, genltourlnary

tract-rel at ed*Pai SRAMRLS i T ﬂ(‘)ﬁ%t i ?nglsppﬁapyéorasf’ ZORY L, s OUR¥. - cer ebr al
apopl exy, renabobﬁtimresedﬂunﬁtylgt obestcbated gpoupe ahd 35 on, ahde

het er ocyclic oun also usabl e as safe d|C|n for
preventing an %’éﬂq%% #n 11' rgsro a9% &s mc?t?é’rlde ’{‘?,( zftoopy,

dernmatitis, henpeend more preferably methyl.

15 The "halogen atom" which are substituents of the C,
alkyl group" represented by R®> includes , for example,
fluorine, chlorine, bromine and iodine atoms. Preferably,
the halogen atom includes, for example, chlorine atom.

The "optionally halogenated C, ( alkyl group" includes,

20 for example, trichloromethyl, trifluoromethyl and so on,
and preferably the "optionally halogenated C, ( alkyl group"
includes, for example, trifluoromethyl.

The "C,,s aralkyloxy group"” represented by R® includes,
for example, benzyloxy, phenylethyloxy and so on, and

25 preferably the "C,_,, aralkyloxy group” includes, for example,
phenylethyloxy.

The "halogen atom” represented by R? or X includes , for
example, fluorine, chlorine, bromine and iodine atoms.
Preferably, the halogen atom includes, for example,

30 chlorine atom.

The "C, alkoxy group" represented by R? includes, for
example, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy, etc., preferably the
"C,.¢ alkoxy group" includes, for example, methoxy, ethoxy,

35 1isopropoxy, etc., and more preferably the "C, . alkoxy group"



proriasis, asthma, bronchitis, expectoration, rhinitis, rheunmatoid
arthritis, hritis, osteoporosis, 5 nultiple scl er osr

conj unct i-vi‘?ﬁggﬁgﬂ‘%t itis, etc.), pain, mgraine, neuralgia, %Tdﬁg'?lgls?’ss
cough, and additionally d| sorders of central nervous systens [e.g.,

schi zophreni a, Parkinson's di sease, psycittosonmatic di sorders, denentia
(e.g., Alzheiner's disease, etc.), etc.], digestive 10 diseases (for
exanple, irritable bowel syndrome (e.g., disorders of dejection such as
di arrhea, constipation and nucous diarrhea; bellyache, distention of
abdomen, et c.hnclndes afofe exaAMnliey, MOHATR: di sease, di seases caused by a
spiral urease-posiid tfunbe¥MoFeXavhiehbaabeth viitesch gﬁeﬁsﬁl glebus obsct er _
pylorn, etc.), enes g g. nﬁasea vom turition, {e vomt| ng, deI ayed
vonmi ting, r etthidg, EIEP effi £5vBnfts LKF b FHFOWR RY ih ! &

perni ci ous Vvaunibely,ofv Whem ra;:e)fus@raeg@arncyto mpjmféﬁémbacyn]t i oy, 2.

metoriti on (Cropoidih g Bgkitlefonr) SIbbkERur§oR o8 £ SRkt Qe

di st urbances vifercXr tal atG,onalkyl exowplax aahgilogepeatomi efor rqppmn]msi on,

cardi ac insuffi | S, &£ %} hys, ?Icﬁ
particul arl yv;ﬁ'ne corrpé{rjdry ) or4 ?gjisl st%Zrbg‘ reo larles sabl e as ‘a
tachyki ni n r eshthiemrithgydmherads & dr a4 weritionprahahenvh for

di sorders of guditdirdd OnpeeeBrapigo! hﬁ&hs #hied nWinbER Y sl BCORreFRIGH1 Lt C.
and even_as medi ci_nes for treati nqgsuch di sorders of _m cturitian.

Phar macedPi c SXaRIRF &f n%r%cﬁrﬁ‘ral 900 A&PRy 8395F?E“§6rl¥on$cﬁmd§ﬁ("f‘3 or

salts thereofat@m} mhd)rsﬁsem I nvention nay be in any solid fornms of

powders, granule bl e S, nd.in Li.qui d f [ NB. of
syrups, enul si on:In tﬁ" & |dc§'r?s%%é‘t%3% d %ngelﬁzﬁb\}g aﬁ%mlpg‘%? ogl R
conposi tions a)flllamllmbgmprSHChmmtérYloantbylprmqmeh s opropyl,

Convelntitonal : fﬁ;’hd)fmore o f ¥ atPeA B finp 1 £ i Ghe PRI O . .
ranul ati on ‘ettin
g 15 Preferableg examples of R® are a C,.; alkoxy group such as

methoxy, ethoxy, isopropoxy, etc., an optionally
halogenated C,_, alkyl group such as methyl, trifluoromethyl,
etc., a halogen atom such as a chlorine atom, etc., a hydroxy
group oOr a benzyloxy group. Preferable examples of X are

20 a hydrogen atom, a C, ; alkyl group such as methyl, etc. or
1 or 2 halogen atoms such as a chlorine atom, a £luoro arom,
etc.. Particularly, (9R)-7-(3,5-dimethoxybenzyl)-5-(4-
fluorophenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
dioxo-13H-[1,4]diazocino[2,1-g]{l,7]lnaphthyridine is

25 preferred.

Where the heterocyclic compounds (I) form salts and used
in medicines, it is preferable that the salts are
pharmaceutically-acceptable salts.

Examples of such pharmaceutically-acceptable salts

30 include salts with inorganic acids, such as hydrochloric
acid, sulfuric acid, phosphoric acid, diphosphoric acid,
hydrobromic acid, nitric acid, etc., or salts with organic
acids, such as acetic acid, malic acid, maleic acid, fumaric
acid, tartaric acid, succinic acid, citricacid, lacticacid,

35 methanesulfonic acid, p-toluenesulfonic acid, palmitic



coating, sterilization, enulsification, etc., in accordance with the forns
of the prepdvetpdhis2t o be produced. For the productlon of sucHPCTAPI01358
pharmaceutical preparations, for 5 exanple, referred to are the partikcul ar
items in the general renar ks for pharnmacewtical preparations in the
Japanese Pharmacopeia. In the pharmaceutical conpositions of the present

I nvention, the content of the conpounds or salts thereof 10 1is, though
varyi ng depending on the fornms of the preparations, generally fromo0.01 to

100" % by wei gaelaprema hyof bedh0. Lre@rie Ydva waight, more pref erably
from0.5to 20 %b , relatlvetothetotal wei ght of

each
preparation. Wer etﬁé'°ﬁ’éf CdiSe FOMBOUREHH Ffd O 152 %S s’éﬂ‘?’ée?ﬁe*’é%%qu of
tEe present i ﬁ‘t@ﬂgbﬁ.ﬁoﬁ\éesusﬁdm ashedisc e ajttahmdstdimh Jredt ¢ glned above,
they are, either direct ter i.n xe th suitable
phar maceut i caFRe Q@&&Eraﬁﬁe“@i iagrgp\éﬂf%lgﬁ %T%ss‘{‘éhga ‘Rtarch,
| act ose, sducr @eemscabefonmsardboat d)epmid:ingnq:hdﬂmsuze eff CRing?29, ﬁmders

(e.g., starchy gy ?‘Bc c9{d F%ﬁx@?éﬁ’ﬁ%? é'iﬁ' o&e'éa&@%gh{yedéfé%ﬁoﬂé ude

cel I ul ose, crysta e cel acl VIny
pyrrolidone, epofprmafioncdepsndend. isomens .c adild sughgieomensstager at e,

cal ci um st ear W:L%hr'l.ha'l:ﬁe d‘pa ofdtﬁérﬁéﬂéféé’félié &mp&ﬁ{&é l{rf)caibéwf@t hyl

25 cellul ose | uents (e.g.,” water for 1njection,

physi ol ogi cal thererE. ebed) W%F%trﬁ Pé‘r‘?al‘?? WwakaseAre vEshdn ghe scope
stabilizefo pogEseheahieteroesyicdidNiconpaddNCEr) Cbﬁséﬁliﬁé otheéddorenul sifier,

R TR SR i U P R
capsul es, et cmeams [tuett@ﬁolcqmld.qorcxmqmatndmsnmmh amselmmérmd tetthe for
Do o SPRRT ALY Al (TR 0L e BUERE R,
t he heterocyc Wsd@(mm condptiphamwddin & gdgtion dge to an enzyme,

15 an gastric acid, etc. in the living body, that is, (i)
compounds which are converted to the compounds (I) or salts
thereof with oxidation, reduction, heterocyclic hydrolysis,
etc. according to an enzyme; (il) compounds which are
converted to the heterocyclic compounds (I) or salts thereof

20 with gastric acid, etc..

Examples of the pro-drug of the heterocyclic
compounds (I) or salts thereof include compounds wherein
amino groups of the heterocyclic compounds (I) are
substituted with acyl, alkyl, phosphoric acid, etc. (e.g.

25 compounds wherein amino groups of the the compounds (1) are
substituted with eicosanoyl, alanyl, pentylaminocarbonyl,
(5-methyl-2-ox0-1,3-dioxolen-~4-yl)methoxycarbonyl,
tetrahydrofuranyl, pyrrolidylmethyl, pivaloyloxymethyl,
tert-butyl, etc.); compounds wherein hydroxy groups of the

30 heterocyclic compound (I) are substituted with acyl, alkyl,
phosphoric acid, boric acid, etc. (e.g. compounds wherein
hydroxy groups of the heterocyclic compounds (I} are
substituted with acetyl, palmitoyl, propanoyl, pivaloyl,
succinyl, fumaryl, alanyl, dimethylaminomethylcarbonyl,

35 etc.); compounds wherein carboxyl groups of the



acceptabl e salts thereof, the adm nistration route, the condition and the
age of pat W%ﬁulﬁtc For exanple, the dose for oral adm ni §d@fpe@thaed the
pharmaceutical” preparation to an adult patient suffering from epression 5
is, in general, from about 0.005 to 50 $§/kg/day, preferably from about
0.05to 10 ng/kg/day, nore preferably fromabout 0.2 to 4 ng/kg/day, in
ternms of the heterocyclic conmpound (I) or its salt, which may be

adm ni stered once a day or in two or three portions a day. 10 Q her
antl-depreSS|on agent, anti-anxiety a anti - mani c- depressive_ill ness,

ant i - psychoph HESRHERH 1S HPMROURA LF ) 8 PREighgAnHiENt PEEPT e oABESR i Ons Of
the present éfwenel.qn ﬁmmmm&%ihmwmmub@%ﬂQw@ﬁﬂ(ﬁbmﬁd

conmpounds (I sal t e he anti - depression
agent are fIL%&eﬁ??m@°Q&£] IW+§P ?EH¥&e??ﬁ%PaH®h % g&ﬁnples of the
anti - anxi et ycagsowymehyil szsipem dnm$¢hytmmimomemmmmn¢saéprazolan1and SO
on. Exa Ies es t car bonat e,
sul t opri de, %ar%a@%e evone%on%%%? %‘géﬁy%élfy%g% ilgéeo "t he
antl-psychop@htbﬁkgﬁyk egker | spermeithel - 3t exoabi rediogelenpine and so on.
The het er ockpl jife GOPP@dE:  birclonsalyiexyBareBhyTREN éétegpt geRyLy

bl ended with an desired amouits of any o phar maCeuti ca
i ngredi ents ami %wrﬁﬂQﬂXa[ﬂﬁﬁﬂﬁ@@@ﬁﬁcEFOCGFHSSPPPOHQ PEﬂéﬁcﬁétPYeEQE

i ngredi ents gO&inflA méPho@faERl €he Hetdrd¥cIGRNEBADOAABYOUE) DSs8TBs (€. J. ,
I m pram ﬁﬁc anti-cholinergic drugs (e.g., 3 oxybutynin, etc.),
al-receptor - POt Yy drugs (e.g., tanmsulosin, etc.), nuscle relaxants
(e.g., bacl of en, Tkt pxpo-druigsssef hechaberd cypiic cgpmpoumds( €1 ).or sartbsandi |,

ete. ). cal ol Lhannes béé’cé% WA etk ol aré“éfx%&{‘&a ¢h€o) tngtc- 35

In the pharnaceu
heterocycllc compounds (I) under the physiological

conditions as described in "Pharmaceutical Research and
15 Development”, Vol. 7 (Drug Design), pages 163-198 published
in 1990 by Hirokawa Publishing Co. (Tokyo, Japan).

The heterocyclic compound (I), the heterocyclic
compound (I') or a salt thereof can be produced according
to the method disclosed in EP-A-0733632, particularly

20 working examples thereof, or an analogous method thereof.

Specifically, the heterocyclic compound (I') or salts
thereof can be produced, for example, by cyclizing a compound
of the formula (II):

A—L
J ¢
- E——NH@
J 2
25 wherein D and E represent groups from which a group
represented by the formula:



67 invention, the content of drugs other than the heterocyclic conpounds
(1) or sal twotshareef is, though varying dependi ng on the for RETHPIYHSSS
preparations, generally from0.01 to 80 % by weight, preferably from0.1 to
50 % by weight, nore 5 preferably from@i15 to 20 % by weight, relative to
the total weight of each preparation. Best Mdde for Carrying out the

I nvention The present invention will be described in nore detail 10

herei nunder, with reference to Exanpl es and Reference Exanples. However,

the present ii‘é‘ef&igﬂédi goEQEhﬁfs&i"cﬁt Eﬁebxi\ﬁfﬁs&@neé%%' 8ajaehtChdnges and
nodi fications can be made™w thin the range I Ch does not "devi ate the scope
of the presenk FeRESRGNEE a1ieavingmgreupn 3ngd the ebhermSYRPIGIIRR IM® in

tge f ol ltovvi ngsaﬁii_%gﬁ?taﬁsnglsaaal aéﬁiﬁdthéBEWleﬁs owag l%an@tt?%d:e&fd.er
observation by in_|layer chromatogra , unl ess_ot herw se
specifical l'y indi PatBng R t3Ee fihe S50e W&gpﬁﬁ,g%eﬁzﬂi%fm%‘gm%y T ck
Co. was used asaviifigTgLonpal ein arsmpdund el Bpliteiliuds®)) @l dxanigie cd um
chr omat ogr aph as,the dev

S _use opi.ng eluent.. For the tection, a W
det ect or was é?ﬁggeﬂsa PR & Ger Fgll’lot%ﬁré‘%(:ol GORLRg, gﬁ’r‘ﬁﬂﬁ/,atﬁ“ﬁta Gel
60 (70-230 neshg.produsatisbytivikedk sGlfonyd oxyegrolportet.gnper at ure as
referred to h | | Ve 410208 f{@g}?a f i %&pen
about 10 C aﬁé%ggggg ﬁggg@iﬁgk{ edrl ng ?\%]gf% ract’ S%Fl Sz%ng"#sd,lfsl%&ia um
sul fate or nmgh@sPufirdurnesuliesyledy. JrouDPIeasitfys -ofetiche abbreviations as
used in tfig foll ownag cBupBRNSS (279 Bﬁflebéni&%& SAPLE St Sr&ict Db W a 30

NVR: Nucl ear magnetic resqonance spectrum E El ectron i npact mass

spect rum SI - MET®8cEBRAIRRA; BRE ZBRY 0RL AR sRe sFRRY I BaEEe ke A% htS Fadhi de
THF: Tet r ahydn@bur akamplelyb@s Bnmailkdlsuliersldgalt, such as lithium,

sodium, potassium or the like salt, of the compound). In
general, the reaction is conducted in a solvent that is inert

15 to the reaction. As the solvent, for example, preferably
used is any of halogenated hydrocarbons such as
dichloromethane, chloroform, etc., nitriles such as
acetonitrile, etc., ethers such as dimethoxyethane,
tetrahydrofuran, etc., aprotic polar solvents such as

20 dimethylformamide, dimethylsulfoxide,
hexamethylphosphoramide, etc.

Addition of a base to the reaction system advantageously
promotes the reaction. As the base, for example,
advantageously employed is any of inorganic bases (alkali

25 metal hydroxides such as sodium hydroxide, potassium
hydroxide, etc.; alkali metal hydrogencarbonates such as
sodium hydrogencarbonate, potassium hydrogencarbonate,
etc.; alkali metal carbonates such as sodium carbonate,
potassium carbonate, etc.; alkali metal hydrides such as

30 sodium hydride, potassium hydride, etc.; sodium amide;
alkoxides such as sodium methoxide, sodium ethoxide, etc.),
and organic bases (amines such as trimethylamine,
triethylamine, diisopropylethylamine, etc.; cyclic amines
such as pyridine, etc.).

35 In the above-mentioned cyclization, it is also possible



68 Hz: Herz J: coupling constant m nultiplet g: quartet 5 t: triplet d:

doubl et s: Sj b: broad Iike: approximate 10 Worki ng Exaj ence
Exanpl e 1:‘ﬁbﬁg%ébéis(trifluoronethyl)benzylI-7,8-dihydro-7-p€h@?£ﬁﬁﬁ#
(2-hydroxyethy|)-5-(4-nethy|phenyl)-8-0ﬁg-6-pyrido[3,4- 15 b *

pyri di necar boxam de 1 odi ne (catal ytic ahbunt) was added to a THF (30 ml)
suspensi on of magnesium (2.4 g) in a nitrogen atnosphere at room
tenperature with stirring, and then a THF (20 m) 20 solution of
4-bronotol uene (17.1 g) was dropwi_se added thereto _and stirred for 1 hour.
The resul ti n§orsorveet e senegupd EITHAQYY ifs) sadtuwibh abase (for

3-pyridi nedi ggahpx¥l i anpCof 8RBYEH6UE-héAtTofbadhiRaliShethli hsglikkl i ng, and
this was stlried for addktlonal 30 gknutei az it . was . and then 25_ for 1
hour at roonfPt&ERBLRE: BRED RAEALFILRT - WEECr 2nBTEATT FBNFPRTPRGELPBN

m xt uLe byddiiﬁtp]lddcfﬁ bfinys gl thvet sdis€ 30 THe an?anaobiedh?baﬁe, rigfsaged@, which
was t hen | ust the pH.to 1.0 with . r gric _acid. '

ot ract o w PRCEberRopaNaHRars s it Sl shuiing, 1T WhE EReRE 5
sol vent was selwent by Uesusedaandnon Tthehbthermerkactifnboondidiohy.was
added to theaﬁﬁsigueinaggn%ggﬂ1gfg8ﬁo?y£oeibe&oi§po Le%grgtigﬁg§oﬁd96d

thereto. This waS &tirr ours at roomtenperature,
3- (4- net hyl b&azBympls2-PoF| BPheehir BBRyFPEPAENE W&d)oBBE8ARed as col orl ess 35

crystals (5.0 ) The reaction temperature falls, for example, within the
10 range between about -50°C and about 200°C, preferably
between about -20°C and about 150°C. The reaction time
varies depending on the kind of the compound {(II) used or
the kind of its salt used and also on the reaction temperature,
etc., and is, for example, from 1 to 72 hours, preferably
15 from 1 to 24 hours.
The starting compounds (II) can be produced according
to the methods disclosed in EP-A-0733632.

The heterocyclic compounds (I) or salts thereof have
20 tachykinin receptor {especially SP and/or NKA receptor(s))
antagonistic activity, and have the function of inhibiting
the tracheal plasma extravasation induced by capsaicin.
Capsaicin (a main'ingredient of the burning taste of red
pepper) is known as a substance that liberates endogenous
25 neuropeptides, such as SP, NKA and calcitonin gene-related
peptide (CGRP) by stimulating C-fiber primary sensory nerve
that contains such neuropeptides. Thus, the inhibitory
action of the plasma extravasation of the heterocyclic
compounds (I) or salt thereof is considered to be based on
30 the antagonistic activity toward tachykinin receptor. In
addition, the heterocyclic compounds (I) or salts thereof
are safe as having low toxicity.
Therefore, the heterocyclic compounds (I) or salts
therecf, thus having such an excellent tachykinin receptor
35 antagonistic effect, are usable as safe medicines for



69 mp. 168-170 C (recrystallized fromdi chl oronet hane-et hyl acetate)

NVR( 200VHz , weDSM3)32ppm 2. 41(3Hs), 7.24(2H,d, J=8.4Hz), 7.62( RETIRP2QIARYy)
7.70(1H,dd, J=8.0,4.8Hz), 5 7.85(1H,dd, J=8.0,1.5Hz), .
8.77(1H,dd, J=4.8,1.5Hz). (Step 2) A m xtgge of the compound (6.0 g) as
obtained in Step 1, DMF (catalytic amount), thionyl chloride (10 m), THP
(50 nl) and dichloroethane (50 m) was ref |uxed for 3 hours. 10 Af ter

t he sol vent was renoved by distillation, the resi due was dissolved in

di chl oronet h s 1) t 3. fidw! amine (10
m) were addggf? é?ﬂ H%e%ﬁ#?%%gggg t?g éigélr?g%hf%?d g{hoﬁ$s at room

t enper ature. dePResshEerbhlress) Qﬁ)&ﬁﬂ@%t%si%@walﬁm(ﬁ?% 8i.Cegi | ut ed

hydrochloric agtd, RaH8RESsSOLhEEY B 8a€BCaRBAERA Bovithel! }hddp [ hat
order, and dried, After the solvent was renpve by distillation, obtained

was N, N-bi s( cPARREREEnyPe0 3 §UC nbt hyANSen AR Rererdayclie compounisid Bs pal e
brown crys al 6r(4a3t§) thdPeof Arel@bsdbisebliecaky shadld meal dinys eﬂdr/ I

t at thyl eth 3 m., 2. 44 H 55 . 69( 2H,
coct et €10 pEhgint LA SO LR 2 il ¢ Gl o521 9
7.94( 1H. dd, J=IaSetafiHaple26si8. TALSH. uduJeéhmngeuz)auaeamt,ammms for
C18H, 4N402: %2..C .92: 7.76; H,
4.54: N, 17. g@"?gf’ééq;??'ﬁghgﬁeﬁg% éteﬁ‘?é’pg?h& He%%“%%(?(“(@d‘fg ‘?
obt ai ned i n Scbponiclobsirugibveyplofeonaryl disgasec d¢ORMDBUAGVETHY aﬂd
tol uene (fg ”@L)mn‘d/ﬁélﬁﬁibﬁi pagdetib/E! !s'ﬁclfxoés Jréié’étiaﬁ‘eof %ﬂsﬁi’léﬂﬁ@&”e

was diluted wth eth acetate, then wash ter | ute
hydr ochl ori ¢ §é§§ue§qu869§m§o&FGFP§9tHV&ré@@ﬁ@&ﬂb OV LR k2 i n t hat

order, and dricadmofhegapy, disturbances of blood flow by vasodilation
and angina, fibrotissue inflammation, vernal conjunctitis,

stimulation-~indeced miosis, dry eye syndrome,

15 proliferative vitreoretinopathy, eczema, urticaria,
sunburn, atopic dermatitis, addiction disorders such as
alcoholism, foods ataxia({inhibition of uptaking foods),
stress-related somatic disorders, reflex sympathetic
dystrophy such as shoulder/hand syndrome, systemic lupus

20 erythematosus, fibrosis and collagen disease such as
scleroderma and eosinophilic fasciola hepatica disease,
small cell carcinomas such as small cell lung cancer,
Sjogren's sindrome, hyperlipoproteinemias IV and V,
hemocromatosis, sarcoidosis, amyloidosis, bladder detrusor

25 hyper-reflexia and incotience, artherosclerosis,
irritative symptoms of benign prostatic hypertrophy,
cancer-associated pain, chronic lower back pain, cluster
headaches, herpes neuralgia, plantom limb pain, dental pain,
neutropathic pain, opioid-resostant pain, wvisceral pain,

30 surgical pain, bone injury pain, pain during labor and
delivery, pain resulting from burns, post partum pain,
angina pain, genitourinary tract-related pain including
cystitis, spinal cord trauma, stroke, cerebral apoplexy,
renal failure, Huntington's chorea and so on.

35 The heterocyclic compound (I') are also usable as safe



70 the solvent was renoved by distillation, obtained was
7-cyanonet | hydr o- 5- (4- et hyl phenyl ) - 8- oxo- 6- : '
pyri doJ[ 3, 4%%’3%?78! necarbonitrile as pale brown crystals (76%CT/”599/‘)?SSm
229-231C (recrystallized fromethyl acetat e) NVR(200WHz, CDC13) ppm*
2.48(3Hs), 5.28(2H,s), 7.31(2H d, J=8.2H%, 7.40(2H, d, J=8.2Hz),
7.64(1H, dd, J=8. 2, 4. 4Hz), 7.80(1H, dd, J=8.2, 1. 4Hz) , 9. 06( 1H, dd, J=4. 4, 1. 4Hz)
10 Elenental Analysis for CL18H 2N40*0.2H20: Calcd. (%9: C, 71.14; H 4.11;
N, 18.43 Found (%: C, 71.20; H, 4.26; N, 18.20 (Step 4) A mxture of the
conpound (2. 88dgrinesofoni peeventingpang tgealjugodhfdammasdions(2¥ ni) and
acetic acid 9 Wa$<BEa dgr  rgkb fae RQurs r the

67 eggéc sagt éf? vacg’ By, ggﬁ'ﬁgé q4r, - be %e%

sol vent was renov ation, ‘water - was Si'due, and
the resul ti ngTAFLAELE, V\é§t@3§|ﬁ abTeRChiLtASet ﬁ??%é@fféfiéon'rhéfhﬂ@éﬂ}liﬁl-ng

extract was se-ﬁéhﬁatwahagtﬁﬁwiat egstabhpen29tigg! btsteape%s&%en dried.
After sol vent s renpved (@/ distil]lati Qn qobt ai ned

7-car boxy?‘ret PYLtipde AEARFASLS:. CRNIERGRFITHER ) c—'éSB}(Bl% BHG dof Bain.

l(o] pyri di nlef:ambgﬁ?lmel enearadyfal, epmgg}:&ﬁal &ggghfﬂag)i aauntlaaalg 4%( 3Hs).
recrystallil ze romet cela S
S So(ori ) BiBariRRbor Heptiar ety SMEERDNE o 7 5en) BBl

7. 62( 1H, dd, Jearu;nsdmz;: d7seasell, psycBosbnptis. dQ(smlElyld;r:sT4déHe}ntEIaenent al

Anal ysis for ,€18H 3 H2 (% Be 4-14; N
13. 09 Found g g N%gﬁsgmé g d%gease'lg%oq &c g Eé‘gr oxybenzotr| azol e
(770 ng)l&ind 1ssasaﬁcy’éPEhe%ymEéﬁbanFmtéBlel 236 )Smﬂéomdée %o .a THF (50

35 m) sol ut §e8oehetBCof APFLEEL drl - fc10)asA A iANREd consBli®RAtion and
mucous diarrhea; bellyache, distention of abdomen, etc.),

ulcerative colitis, Crohn's disease, diseases caused by a
spiral urease-positive gram-negative bacterium such as

15 Helicobacter pylori, etc.), emesis (e.g., nausea,
vomiturition, acute vomiting, delayed vomiting,
retching,epidemic vomiting, fecal vomiting, morning
vomiting, pernicious vomiting, vomiting of pregnancy,
projectile vomiting, psychogenic vomiting, retention

20 vomiting, etc.), disorders of micturition (for example,
pollakisuria, urinary incontinence etc.), disturbances of
circulation (for example, angina pectories, hypertension,
cardiac insufficiency, thrombosis, etc.) and immunopathy,
etc.. More particularly., the compounds (I') or salts

25 thereof are usable as a tachykinin receptor antagonist and
as an ameliorative preparation for disorders of micturition
such as pollakisuria urimary incontinence, etc., and even
as medicines for treating such disorders of micturition.

Pharmaceutical preparations comprising heterocyclic

30 compounds (I) or salts thereof of the present invention may
be in any solid forms of powders, granules, tablets, capsules,
etc., and in any liquid forms of syrups, emulsions,
injections, etc.

The preventive and remedial compositions of the present
35 invention can be produced by any conventional methods of,



71 4, and stirred for 3 hours at roomtenperature. Next, sodi um borohydride
(550 ng) wawoadgers2t o the reaction mixture and stirred for 20PGR/RIVEEISAL
roomtenperature. The resulting reaction mixture was diluted with ethyl
acetate, then washed 5 wth water and g4 ed, and the sol vent was renoved
by distillation. Dichloronethane was added to the residue, the insoluble
substances were renoved by filtration, and the solvent was renoved by
distillation. Hydrochloric acid (50 nl) was added to the residue and heated

under refl ux %09: ek i@ hgigﬁginghekﬁ%&gﬂé “Qﬁg%ﬁf?ﬁignbyt%iégkgﬁé' on,

and water with'ice s ad r esi 'S Was
wi t h aqueous qﬁﬂm“mmlﬂmmﬁomncﬁmmm‘t@tl@mrabtied Wnt h et hyl

acetate. The gt c[ nd’@v?féﬁ%'?x"edf&kﬁxg d&aﬁﬁé pam,aqraﬁ%n@es ﬂé‘? ﬁhgsat vas

removed by distillation. Thus, obtained was 6, 8, r o- 5-
net hyl phenyl )f@l’_LEh%IMQGPPtAP&@% FH&F@Qﬁr@aﬁi?u‘Hﬁaﬂﬂwnﬂﬂé’% §8Forl ess
crystal s 60. &dhip14n eefaﬁzea% Er@@ﬁéétﬁixﬁdidd—ﬁk flrtemseimﬂheagéhékal

NVR(200MHz, CDCL H,

7. 1(2(2H d, J=& ke %n%rz 'é“%c%l 1?’-”%%?‘%?—%%?15 =8N 4the,fppanese

Z:lga(ngg équl_idzhbﬂacﬁﬂiézaa.Q Ol(l 1H, dd J=4. 4,1.6Hz) El errgnt al Anal y|S:I s 1;02 )
oun t):

C. 69.64. H 486" Eﬂ‘% %‘ga%@?g%“gﬂ%%ﬁ cgk“ﬁégﬁg%‘%‘ﬁe%go?rp&uﬁ’&e(s?f& M) as

obt ai ned i n Strepertiond, e Rar(tent | obr bnet dghpdandsy| ami aal(:ﬁ 2hgrewnds

heat ed + 1 hi

Cool od t & ?Qo%?SféBQP‘a{t%@éﬁur ‘f%%‘%?%ﬁaf* GpEne oot bf ndbibbardrabllis oS

entitled conpeRRRIEMRLY di3om Aefllakoc Q)r%l byweight al%re{ﬂm-labﬂg? Eram0.123- 125

C (recrystal ltged £ @i Gt , aoilen eéfMNBbZQOﬁmeD@%Mb wei

2.28(3H ), 3. 71](.8.1':_%.‘;2 "to lg qﬁmél weight%% a&:ﬁ prepa}:atz.on. 30(4H ux
Where the heterocyclic compounds (I) or salts thereof

15 of the present invention are used in medicines such as those
mentioned above, they are, either directly or after having
been mixed with suitable, pharmaceutically-acceptable
carriers, for example, vehicles (e.g., starch, lactose,
sucrose, calcium carbonate, calcium phosphate, etc.),

20 Dbinders (e.g., starch, arabic gum, carboxymethyl cellulose,
hydroxypropyl cellulose, crystalline cellulose, alginic
acid, gelatin, polyvinyl pyrrolidone, etc.), lubricants
(e.g., stearic acid, magnesium stearate, calcium stearate,
talc, ete.), disintegrators (e.g., calcium carboxymethyl

25 cellulose, talc, etc.), diluents (e.g., water for injection,
physiological saline, etc.) and optionally with additives
(e.g., stabilizer, preservative, colorant, fragrance,
dissolution aid, emulsifier, buffer, isotonic agent, etc.),
etc., by ordinary methods, formulated into solid

30 preparations such as powders, fine granules, granules,
tablets, capsules, etc., or into liquid preparations such
as injections, etc., for peroral or parenteral
administration. The dose of the pharmaceutical composition
of the present invention varies, depending on the kind of

35 the heterocyclic compounds (I) or pharmaceutically-



72 7.37(1Hdd, J=8. 4, 4. 2Hz), 7.52(1Hdd, J=8.4, 1.6Hz), 7.66(2H,s), 7.76(1H s),

8'51(1HbS)V€§m§é?é;Zdd’J:4'2’1'6FE) El enental Analysis for qzﬁ&kgéaﬁ F6: 5

Cal cd. (% H 3.85 N, 7.65 Found (e): C, 58.95; H, 7.52
Ref erence Exanple 2: N[3,5-Bis(trifluoromnethyl)benzylj-7-(3-
chloropropyl)-7,8-dihydro-5-(4-nethy|ph@ﬁyl)-8-0x0-6- 10

pyrido[ 3, 4- bi pyri di necarboxam de (Step 1) A m xture of 3- (4-nethyl benzoyl)
=-2-pyridinecarboxylic acid (13.9 g), diethyl bronmomal onate (15.4 g),
triethylamne (9.1 m) and THF (120 m) was heated under 15 ref lux for 6
hours. The sotepheabhessabthevelengolli sthe| admdpistingtiéonyroutet athewas

added to thechrgl f46n %ﬁ%ma@%ﬂéﬁw%. gﬁéfﬁ ﬁﬂaﬂﬁﬂé?c%é?” c

acid and a saturated sallne_solution’in that or en dried. After
the sol vent fRgerEabvenabyadiriRistretian PRethe| phapwpgautionals g) was 20

dissglved inpf#ﬁéféﬁ@qﬁﬂﬁ?iad]ﬂdd¥$ patlilentasuZdded ngOrba éﬁbﬁéé?ﬂoﬁt - 78w
G ehe ML U2 M6 hareEd Alabouht d DL B4 KT gl ST RPSeSRhNER o0
adj ust ed t hefpbintabaitoot. 050t i Ithmggiigy dalyy dnope e feratily f2om aboet, this
dried, and cheh thet SMAHERE TrsboBs s Bk, HEELPBRRELHY SOmiBhER 0% n
di et hyl 5, 6- {Ihydroibs hgalbxywhi¢h-may hpé phdninisBeoed- 8hcepgrday| Gr
4-b]pyridineiﬁ,ﬁwgifgf@ﬂfg%abgr@§oﬁglgrhg§§ 30 crystals (14.1 g). mp.
148-149 C (recrystallized fromethyl acetate- isopropyl ether) NVR(200MHz,
CDC13) P 1.oa@EH?F,ea?irﬂﬁpre§$¥993ﬂsﬁPyz7?9H§y?ﬂ§i§$&3ﬂ9@ﬁ?'
3. 95-4. 30(4Hafiti-manic-depressive illness, anti-psychopathy agent can
be added into the pharmaceutical compositions of the present
invention or can be used together with the heterocyclic
compounds (I) or salts thereof.

15 Examples of the anti-depression agent are fluoxetine,
sertraline, paroxetine and so on.

Examples of the anti-anxiety agent are diazepam,
buspirone, lorazepam, alprazolam and so on.
Examples of the anti-manic-depressive illness are

20 lithium carbonate, sultopride, carbamazepine,
levomepromazine and so on.

Examples of the anti-psychopathy agent are risperidone,
olanzapine, quetiapine and so on.
The heterocyclic compounds (I) or salts thereof may be

25 optionally blended with any desired amounts of any other
pharmaceutically-active ingredients to formulate
pharmaceutical compositions. Such active ingredients
include, for example, drugs for central nervous systems
(e.g., imipramine, etc.), anti-cholinergic drugs (e.g.,

30 oxybutynin, etc.), @,-receptor-blocking drugs (e.g..
tamsulosin, etc. ), muscle relaxants (e.g., baclofen, etc.),
potassium channel-opening drugs (e.g., nicorandil, etc.),
calcium channel-blocking drugs (e.g., nifedipine, etc.),
etc.

35 In the pharmaceutical compositions of the present



35 4.65(1H,s), 7.15(2Hd, J=8.3Hz), 7.55(1H, dd, J=8.0, 4. 8Hz), 73

7. 65(2H, d, Jv80 8432 8. 47(1H, dd, J=8. 0, 1. 4Hz), 8. 86( 1H, dd, J=4. 8PGT/APJ01358

El enental Analysis for C21H2INO7: Calcd.(%: C, 63.15; H, 5.30; N, 3.51 5
Found (%: C, 63.09; H 5.16; N, 3.47 Thg7sane conpound was alternatively
obt ai ned by the nethod descri bed below. A m xture of

3- (4-met hyl benzoyl ) - 2- pyri di necar boxylic acid (3.0 g), DV (1 drop),

thionyl chloride (4.5 mM) and -10 THF (30 m) was heated under ref qu for

-2 hours. The;rﬁgée((sgsnmee&an%attegf Al d B%h@%g%aia H]aﬁh%‘i‘:%‘r%‘é?

di.ssol ved in ution was a

nmal onat e
(4.1 g), and Fﬁ@HO'aﬁééoz Hopﬁmgéﬂ@ﬁﬁqﬁrﬂﬁyd?h%gbmmnq/ﬁyemm@y with

stirring and gROthB9£8fmd Sof- &ﬂ&cpreﬁéiatlaﬁsnggéhbﬁ.-aqqiyf Qt’ro%p OTlpuiRs at
-100C, the reaction m xture was 0 a solution of eth acetate (100

m) - water ($80%RY Weig torBﬁﬁ?E’-’PB?er’a%‘g Qehd2aPd? B et’r%‘%q
| ayer was mxt paefegavlyExinyl. 5at6t20 & by weiygganirellatlide 860thdaovdlr act
wer e conbi ned wat egaand aqueous sodi um chl ori de sol ution,

ﬁgeg m@th 20 a 1}
dried and evaB§rIPEd°EoegFPFRRAEBEI® descri bed conpound as col orl ess
crystals (4.0 g). (Step 2) A mixture of the conpound (14.1 g) as obtained

i Step 25 lpegteioaghd £0yTLY B0 RAUr 9pYiie ACi d (100 ) was

heat ed under I"uX e SOl vent “was removed by distillation,
and water was add&tet nreﬂente’mmtiqmu@llobpaﬂﬁéarmgd in more detail

5- (4- et hiyg phﬁ&%bhnﬁn@éi‘ B{MW ﬁee[e}eﬁcebkay@ ¥ G Refdrentd d as
colorless crystals (8.4 274 C (browned at about 24000

. 9) .
(recryst al l'i zgﬁaFPéﬁFTHﬂi?‘ﬁ%‘ﬁ%pﬁheePﬁ%??nﬁlﬂm iemre B nawsEiddedhpm
2.43(3H,s), 6.bB¢tHddSexamples, and changes and modifications can be made

within the range which does not deviate the scope of the
present invention.

15 Elution in the column chromatography in the following
Reference Examples and Examples was conducted under
observation by TLC (thin layer chromatography)., unless
otherwise specifically indicated. In the TLC observation,
60F,;, produced by Merck Co. was used as the TLC plate, and

20 the solvent employed in the column chromatography was used
as the developing eluent. For the detection, a UV detector
was used. As slilica gel for the column chromatography,
Silica Gel 60 (70-230 mesh) produced by Merck Co. was used.

Room temperature as referred to hereinunder generally means

25 temperatures falling between about 10° C and about 35°C. For
dring the extract solutions, sodium sulfate or magnesium
sulfate was used.

The meanings of the abbreviations as used in the
following Examples and Reference Examples are as follows:

30 NMR: Nuclear magnetic resonance spectrum
EI-MS: Electron impact mass spectrum
SI-MS: Secondary ionization mass spectrum
DMF: Dimethylformamide
THF: Tetrahydrofuran

35 DMSO: Dimethylsulfoxide



CO2H), 7.16(2H,dJ=8.0Hz), 7.29(2H,d,J=8.0Hz), 7.50- 35 7.70(2H, m,
8.94(IH mM | emental Anal ysis for Cl6H, 1INO4* O 1H20: o9 o C,
67.89: H,: ?%’5’-,7‘4', 4.95 Found (%: C, 67.70: H, 4.06: N, 4%5*%5?9@338) 5
A THF (5 m) solution of 5-(4-nethyl phenyl)-8-oxo- *
8H- pyr ano[ 3, 4- b] pyri di ne-6-carboxylic &8 d (150 ng) was dropwi se added to a
m xture of 3-bronopropyl am ne hydrobromde (1.5 g), triethylamne (2.0 m)
and nethanol (5 m), and stirred at roomtenperature for 2 hours. Then, 10
t he sol vent was renoved by distillation. Hydrochloric acid (10 m) was
added to t hézresHete, stirred for 14 hours at roomtenperature and then
concentrated. ThsupESHytsogsEQReentrate was adjusted the pHto 1 with 1
N-NaOH. The crystals thus precipitated were taken out by filtration and 15
washed wi t hMiatBR1EdPEBEai n 7- (3- br onopropyl ) - 7, 8-

di hydr o- 5- (4r:neghytpbenyl ) - 8- oxo- 6- pyri do[ 3, 4- b] pyri di necarboxylic acid as
col orles crystgl 1_&)5{131 ny). mp. 194-196@C (recrystallized from

THF- i sop? opy* ebREPFeRIVR(200MHz, CDO 3- DMBO- d6) ppm 2. 30- 2. 60( 2HM)
2.42(3H,s), a20 d8ub®é®H, t J=6. 8Hz), 4.29(2H,t,J=7.2Hz), 5.42(1H, bs, - CO2H),
7.20-7.40(4H, m .7.go}ng,n), 7.64(1H d, J=8.OHz), 8.88(1H,m. (Step 4) A

m xture of fHhe %%5% Thd (110 ng) as obtained in Step 25 3, DWF (catalytic
anount), thibenybreoafioride (0.3 m), 1,2-dichloroethane (3 m) and THF (3

m ) was heat ynd or 40 m nutes, and then the solvent was
renmoved by d‘?%tei'l Ig ?%ﬁ%irﬁétr;éxture of THF (5 m), 3,5-

bi s(tri¥®uoronet hyl )benzyl anine (82 ng), triethylamne 30 (0.12 ni) and
THFE (2 nl) weskaddedxbmptBe residue and stirred for 2 hours at room

t enper at ur e, tgyl ac&t atelwai.added to the reaction m xture, which was
washed with‘\ﬁgte PRCE PIeEg-e L:
N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-

(2-hydroxyethyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-
15  Db]lpyridinecarboxamide
(Step 1)
Iodine (catalytic amount) was added to a THF (30 ml)
suspension of magnesium (2.4 g) in a nitrogen atmosphere
at room temperature with stirring, and then a THF (20 ml)
20 solution of 4-bromotoluene (17.1 g) was dropwise added
thereto and stirred for 1 hour. The resulting mixture was
added to a THF (50 ml) solution of 2, 3-pyridinedicarboxylic
acid anhydride (12.7 g) at 0 - 5°C with stirring, and this
was stirred for additional 30 minutes as it was and then
25 for 1 hour at room temperature. The solvent was removed from
the reaction mixture by distillation, and water (30 ml) was
added to the residue, which was then adjusted the pH to 1.0
with hydrochloric acid. The mixture was extracted with
dichloromethane, washed with water and dried. Then, the
30 solvent was removed by distillation. Dichloromethane
(about 10 ml) was added to the residue, and then isopropyl
ether (about 70 ml) was added thereto. This was stirred for
16 hours at room temperature, and 3-(4-methylbenzoyl}-
2-pyridinecarboxylic acid was obtained as colorless
35 crystals (5.0 g).



hydrochl ori ¢ acid, aqueous sodi um hydrogencar bonate and water in that
order, and woswadizzed. After the solvent was 35 renoved by drGTARPALISEN,
the entitled conpound was obtai ned 75 as colorless crystals (79 ny).
mp. 227-229 C (recrystallized from et hyg acetate- isopropyl ether)
NMR(200MHz, CDC13) ppm 2.10-2.40(2H, m, 2.27(3H,s), 5 3.4-3.7(4H m,
4.49(2H,d, J=5.8Hz), 7.07(2H,d,J=7.6Hz), 7.24(2H,d,J=7.6Hz),

7.40(1H, dd, J=8. 4, 4. 2Hz), 7.54(1H,dd, J=8.4,1.4Hz), 7.67(2Hs), 7.78(1H,s),

0, SOUIRL L) OB 192t FedpdbEdn By SURTE Al AL B S nane-suya o
(%: C, 57.2%®ceadat®)98; N, 7.07 Reference Exanple 3:
N-[3, 5- Bi s(t MR (SyoMIR! thddle?'Zﬁgh 52%1&3}1 s): 7:24(2H.d .4Hz),

met hyl phenyl) 8 oxo 8 yrano ne- 15~ car boxam de The'

conpound as W&-AD) 4 é{*&‘rﬁ% q:*x%n?)}'é 8Hahs reacted with

3,5-(hi stsiflwwsxrmmd)damnflnmm) Argl.17epedd] p=1he, sagpzyRNNEr as in
Step 4 in Reference Exanple 2, to obtain the entitled corrpound as colorl ess
crystals. (sﬁerP 2)32-183 C (recrystallized fromethyl acetate-ether)

NNR(ZOOM-IZ cocm mmmuﬂew&nies)cpm@oﬁﬂ(&wadmge 4z pbtiihe2iindsdss. | Hz)

7.34(2H,d,J 1 73(2 6

El em(ent al Angjl IJ_SZ%F (oca%élf%(\l% by et a’@al ¢ ‘?%&y ?189"%3 (ﬁ#s 18;
N, 5.53 Found E(O/@nl)(};n@@i@lqa‘oque I&ISOBRMBVR@‘EeémuueEMI%hQurS

N- (2- et ngyb% d?tﬁe(éb WW@P&%&V@BW f¥tillation, the residue.

pyrano[ 3, 4- b] pyr| car boxam d e conpound as obtained in
Step 2 in Ref@erfissodias ol dikchlerenethane h(200emhdxybenzyl ani ne and

treated in thﬁninodlacetonltrlle (3.0 g) and triethylamine (10 ml) were
added to the resulting solution and stirred for 16 hours
at room temperature. Then, the reaction mixture was washed

15 with water, diluted hydrochloric acid, agueous sodium
hydrogencarbonate and water in that order, and dried. After
the solvent was removed by distillation, obtained was
N,N-bis(cyanomethyl)}-3-(4-methylbenzoyl)-2-
pyridinecarboxamide as pale brown crystals (4.3 g).

20 m.p. 166-168°C (recrystallized from ethyl acetate-ethyl
ether)

NMR(200MHz, CDC1,) ppm: 2.44(3H,s), 4.55(2H,s), 4.69(2H,s),
7.31(2H,d,J=8.1Hz), 7.56(1H,dd,J=7.9,4.9Hz),
7.69(2H,d4,J=8.1Hz), 7.94(1H,dd,J=7.9,1.6Hz),

25 8.78(1H,dd,J=4.9,1.6Hz)

Elemental Analysis for C, H,N,O,:
Calcd.(%): C, 67.92; H, 4.43; N, 17.60
Found (%): C, 67.76; H, 4.54; N, 17.62
({Step 3)

30 A mixture of the compound (0.86 g) as obtained in Step
2, 1,8-diazabicyclo[5.4.0]-7~-undecene (DBU) (1 ml) and
toluene (40 ml) was heated under reflux for 1 hour. The
reaction mixture was diluted with ethyl acetate, then washed
with water, diluted hydrochloric acid, aqueous sodium

35 hydrogencarbonate and water in that order, and dried. After



same manner as in Step 4 in Reference Exanple 2, to obtain the entitled

conpound a ss crystals. mp. 189-190 C (recrystalliz hyl
acet at e) 3?8%//&{1 OVHz, CDC13) ppm 2.44(3H,s), 3. 90(3H s), l%j”jﬁ?gmﬁg

4.48(2H,d, J=5.8Hz), 6.85-6.95(2HM), 7.210-7.35(6H m, 7.43(1H, bt), *
7.50-7.63(2H, M, 8.93(1H, n. Reference anpl e 5:
N-[3,5-Bis(trifluoronethyl)benzyll-7,8-di hydro-7- 5

(4- hydroxybutyl ) -5-(4- et hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- b pyridinecarb
oxam de 4- Am no- 1-butanol (0.5 m)_was added to a THF (5 m)-nethanol (10
m) sol uti orthf §HFEUNPRMFMUEHPY Sigpthlaetonn eRtatred o®anpl e 3,

at 00 gfanWﬁ]Ydﬂﬁﬁb?inﬂpmJ&hfﬁm?ﬂ(:ﬁxﬁbtg 1§héu9yd %I@Q?”ss)lvent Wgs
renoved fromthe reac ur istiJ]ation, an rochl oric aci
(T5°m) was Bri b5 4T bt dARe b TS 128 Bl o Tt A Ls
tenperature. (ﬂ'dﬁa migpcti on m xture was poured into aqueous potassium

car bonat e t ethvl. acetate., The extract
was vvashg’d Wi ’t% 93"5’31 E’egﬁ’qé(é(f?%aé‘d‘&#e{ftl 1\%%%1 rehD %ge{)y

distillati orNMmistMHm.e G, pogmeoRpdsfdHus9 .olSt aigr{ed ,&3 ,col orl ess

crystals (1 t fromethl acetate- 20
|sgpropyl (et er MZOO%Q%DC{:%J%)@ jﬂé )2 y -1.9(2H m,

2.29(3H, s), i, dsk)J = %%54(24&14)0— 3H @1 QHZn} 4H )

4.48(2H, d, J_d,s @d—(z])H ngﬁ@Hleﬁgz)le) 7. 21(2H d, J=8. 1Hz),
7.29( 1H, 1 4Hz), 7.68(2H,s),

d, J=8.
7. 78(1H1§) @%@?‘ﬁ-"lﬂbt na]@(%‘is(lﬁ-? CFQ’SIAN@P AEP: Ref erence Exanpl e 6:
7, 8- Di hydro- 7- ( 3cayed okypsy opy| 7t Ne{ 2-H, 4.11; N, 18.43

e Lo iladmtey! oL )2 d; GO §: 5y} 141 7 42030
(Step 4)
A mixture of the compound (2.35 g) as obtained in Step

15 3, hydrochloric acid (25 ml) and acetic acid (25 ml) was
heated under reflux for 1.5 hours. After the solvent was
removed by distillation, water was added to the residue,
and the resulting mixture was extracted with ethyl acetate.
The resulting extract was washed with a saturated saline

20 solution and then dried. After solvent was removed by
distillation, obtained was 7-~carboxymethyl-7,8-dihydro-
5~(4-methylphenyl)-8-ox0-6-pyrido{3,4-
blpyridinecarbonitrile as colorless crystals (1.62 g).
m.p. 253-254°C (recrystallized from ethyl acetate)

25 NMR(200MHz, CDCl,) ppm: 2.46(3H,s), 5.22(2H,s),
6.64(1H,bs,~-CO,H), 7.32(2H,4,Jd=8.2Hz), 7.37(2H,4,J=8.2Hz),
7.62(1H,dd,J=8.4,4.4Hz), 7.82(1H,d,J=8.4Hz),
9.09(1H,d,J=4.4Hz)

Elemental Analysis for C,,H,;,N,0,-0.1H,0:

30 Calcd.(%): C, 67.33; H, 4.14; N, 13.09
Found (%): C, 67.28; H, 4.19; N, 13.00
(Step 5)

Hydroxybenzotriazole (770 mg) and 1,3-
dicyclohexylcarbodiimide (1.23 g) were added to a THF (50
35 ml) solution of the compound (1.54 g) as obtained in Step



The conpound as obtained in Reference Exanple 4 was reacted with

3-am no- 1- ppapewri3zand treated in the same manner as in Ref erRCREPIBRABIFYI e
5, to obtain the entitled conpound. This conpound was used in Exanple.4
wi t hout being 35 purified. 77 Referenge Exanple 7:

7, 8- Di hydro- 7- (4- hydr oxybut yl ) - N- (2- met hoxybenzyl ) -

5- (4-met hyl phenyl ) - 8- oxo-6-pyrido[ 3, 4- b pyridi necar boxam de 5 The
conmpound as obtained in Reference Exanple 4 was reacted with

A-am no- 1 Dut AnalngPlh £ EAIR0 § RO SRTDAPEBRPeRALhRe E RERROS TP © O

to obtain the entit und as colorless crystals

(recrystal | i Zeerehpdriden mghypascaddef to tmw adertns and
1.57(2H m, 1gPpt2EkMor %ﬁﬁﬁ.ﬁﬁt@)s at :?ééri“’ﬁéiﬁ%er&t@ﬁé 2H1nk$e@d)ting

3.75(3H,s), 4.00- 4.15 4.29(2H, d 1H bt 6. 71-
6.92(3H, M, 7!-"920‘?.1%("%*149\’? e wag lﬂH"iﬁF‘ yigh 45’282&1? » then washed

7. FZ( 1H, ddi( J—ﬁ:t:.’léhlwétbi' aﬁdSBtiéldFdaﬂa4(ij:ﬁﬁlséﬂiir)antl5vasRQ‘feﬁfo&m bgxanpl e 8:
N-[3,5-Bis(tr 0 Iy - 7. 8-di r O-

(5- hydroxypen iﬁ' %f%ﬁ&ﬂé 3?%% ?m%tl&rég was added to the residue,

pyri do[ 3, 4- bl phei iinsetabbexaunbdtaibescwrpeumrdemayedbby 1fdd timatReaner ancke

Exanpl e 3 was | = am - an ane
manner as in angerence ggﬁdp#%n%%r}g%%g?ﬁﬂ%ﬁggéﬁt ?f%‘?ﬂf ﬁf%t% téé:g._ds

col orl ess cry$b8l Bl)nvps added3voCtheezepidie Bﬂédmﬁdmdemeramfdt@i et hyl

ether) 259 NNBBQOP@‘/% I@C:L@ilep@@lvénﬂqﬂrés e ) %]dl?sstlllﬁéﬁ% Mana
1.6-1.9(2H ), 2.28(3H ), 3.50-3. 70(4H. m

7.06(2H, d, J 8W®FE¥ WJ?“!LQEE%G% agded, o tﬁ%&?{—‘&?—l‘iﬂéa 8Tlsefa zFPz")S was made
7.50(1H, d, J=8a3ki14ha) with c&qébss , p&%&§ﬁi&h56arbonate and thereafter

extracted with ethyl acetate. The extract was washed with
water and dried, and the solvent was removed by distillation.

15 Thus, obtained was 6,8,9,1ll-tetrahydro-5-(4-
methylphenyl)-6,11-dioxo(1l,4]oxazino{3,4~
glil,7Inaphthyridine as colorless crystals (0.86 g).
m.p. 247-249°C (recrystallized from ethyl acetate)
NMR(200MHz, CDC1l,) ppm: 2.45(3H,s), 4.48-4.72(4H,m),

20 7.12(2H,d4,J=8.0Hz), 7.32(2H,d4,J=8.0Hz),
7.55(1H,d44,J=8.4,4.4Hz), 7.68(1H,dd,J=8.4,1.6Hz),
9.01(1H,dd,J=4.4,1.6Hz)

Elemental Analysis for C,,H,,N,0,-0.2H,0:
Calcd.(%): C, 69.76; H, 4.68; N, 9.04

25 Found (%): C, 69.64; H, 4.86; N, 8.95
(Step 6)

A mixture of the compound (410 mg) as obtained in Step
5 and 3,5-bis(trifluoromethyl)benzylamine (1.2 g) was
heated in an argon atmosphere at 150°C for 2.5 hours. After

30 this was cooled to room temperature, isopropyl ether was
added thereto and the entitled compound was obtained as
colorless crystals (441 mg).

m.p. 123-125°C (recrystallized from ethyl acetate)
NMR(200MHz, CDC1,) ppm: 2.28(3H,s), 3.71(2H,m), 3.97(2H,m),
35 4.46(2KH,d4,J=5.2Hz), 7.00-7.20(4H,m),



30 8.29(1H,bt), 8.64(1Hdd, J=4.4,1.4Hz). Reference Exanple 9:

N-[3,5-Bis | f romet hyl ) benzyl ] -7, 8-di hydro- 7- : '
(3- hydr oxyé&%w‘}";}g - 0X0- 5- phenyl - 6- pyri do[ 3, 4- bl pyri di necarptggigr%?/glez’s%S
(Step 1) 78 3-Benzoyl - 2- pyri di necarboxylic acid was used in place' of

3- (4- met hyl benzoyl ) - 2- pyri di necarboxyl i ¢2acid in Step 1 in Reference
Exanple 2, reacted and treated in the sanme manner as in Step 1 in Reference
Exanple 2, to obtain diethyl 5

5, 6-di hydr o- 5- hydr oxy- 8- oxo- 5- phenyl - 8H pyr ano|[ 3, 4-

b] pyri di ne- 67 63d( tr ddxJ+ &t 4. ﬁleé%)}/or?eE%(bHy@daﬂsS-m p:6H4B, 1470C
(recrystallige t hyl - S ther) NVR(200MHz, CDC13)
ppm 1.07(3H?E§16:t7?§k%|z ’,r%b—'élqﬂié gH?gggﬁziﬁgf?4 00- 4. 25(4H, m),
4.70(1H,s), §.6b(1H, dd(Ewtnd.1B8B) | H, dd, J=8.0, 4. 8Hz), 7.74-7.85(2H m,

8. 48( 1H, dd, JgBefedt #1ZAna By Si/4 1flpﬁ|dcz%H§1iN§o3hs5HZ) . (Step 2) The conpound as
obtained in Step 1 vxgs EﬁgCt ed gﬂ&? é acgtlc acid_and hydrochloric acid
and treated in tfBIEEAnE® hanfier53s9¢hn Brep- 85 nNref efance Exanple 2, to

obt ai n 8- 0x0- 5- pheayéd- &h pycanbg 398; blpysi.d6ReNG- egasRoxylic acid as

col orl ess cwg%gl S. .mp.__288-290 C (recrystallized from THF- net hanol - et her)

20 NVR(200 *28-7.60(6H n), 7.81(1H, dd,J=8.2, 4. 4Hz),
8. 95(1H, dd, J=4. 4N1[ BHz)Bi$ StrpfBpoTFbmetbypobrtznd JeBt4Bred in Step 2 was

eoct o0 {5 AR SUDLI DL 126Dl 25
[ 3, 5- bi 3@ r i PYEE®h2: AyP IDERIYinegaphexampfeny| - 8H pyrano [3,4-b
pyridi ne- 6- cagbgyam de as colorless crystals.
A mixture of 3-(4-methylbenzoyl)-2-pyridinecarboxylic
acid (13.9 g), diethyl bromomalonate (15.4 g),
triethylamine (9.1 ml) and THF (120 ml) was heated under
15 reflux for 6 hours. The solvent was removedby distillation,
and ethyl acetate was added to the residue, which was washed
with water, diluted hydrochloric acid and a saturated saline
solution in that order and@ then dried. After the solvent
was removed by distillation, the oily residue (20.5 g) was
20 dissolved in THF (120 ml). DBU (4.2 ml) was added to the
solution at -78°C. The mixture was stirred at 0°C for 15
minutes, and then the solvent was concentrated. The
resulting concentrate was poured into 2 N-HCl1l and then
adjusted the pH to about 10 with sodium hydrogencarbonate.
25 Then, this was extracted with ethyl acetate. The extract
was washed with water and dried, and then the solvent was
removed by distillation. Thus, obtained was diethyl
5,6-dihydro-5-hydroxy-5-(4-methylphenyl)-8-oxo-8H-
pyrano[3, 4-blpyridine-6,6-dicarboxylate as colorless
30 crystals (14.1 g).
m.p. 148-149°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,) ppm: 1.06(3H,t,J=7.1Hz),
1.21(3H,t,J=7.1Hz), 2.31(3H,s), 3.95-4.30(4H,m),
35 4.65(1H,s), 7.15(2H,d4,J=8.3Hz), 7.55(1H,dd,J=8.0,4.8Hz),



mp. 182-183 C (recrystallized fromethyl acetate- 30 isopropyl ether)
NVR( 200VHz, wbssi)azppm 4. 61( 2H, t, J=6. 2Hz), 7.24- 7.34(2H, m) , PCTAIP99/01358
7.49-7.67(6H M, 7.72(2H,s), 7.79(IH,s), 8.96(1H dd,J=4.2,1.6Hz). (Step 4) .
35 The conpound as obtained in Step33 was reacted with 79

3-ami no- 1- propanol and treated in the sane manner as in Reference Exanple
5, to obtain the entitled conpound as colorless crystals. mp. 129-130*C
(recrystallized from et hyI acetate-ethyl 5 ether) NI\/R(ZOOM—IZ CDC13) ppm

7.0 a(5H m S Gald O e 2 S ag Bl g e el )

7. 61(2H s), 787@@%1},@ Qsﬂﬁ,bz&ﬂzm 8.70(1H, dd, J=4. 4, 1. 6Hz). Reference

Exanpl e 10: '\hiéménﬁaﬁ(ﬂﬁaiwﬂé%sihal hbwyll 7 8- di hydro- 7-
(4- hydroxybutyl)-8-0xqQ-5 dd{ 3,74- yridi_necar boxam de 15

rid
The conpound as oSP&Pﬁecﬁl F))n §t'e6 3 % Hof &r- é”r?ce Al 9 was reacted with
4- am no- 1-sout anol rapddt (e3ted,i 63t 08 ;S@e sTAEIEeN,as3.ig4y Ref erence Exarrpl e 5,

to obtain the enth,bled co ounda coIorI SS_Cr steg'ls n (g - 157 :
(recrystallized frofh EARSI 85‘893? Yhé&H %ﬂﬁ CDClB)
ppm 1. 45(2H, mthdd8aéaeimibed. BBQ.aHt J 5 8Hz), 3.73(2H M
IRl p oo el R AT
N- 3, 5- Bi s(tr RElidof 3Bt @y} )RRz |aToD) dithyimpl-chloride (4.5 ml) ana
(4-hydroxpgut ¥ik- dsd ha TeidY heBeeY dnde P ¥ e3uR £b#Y Boflrs. The solvent
was evaporated, and the crystalline residue was dissolved
in THF (50 ml). To the solution was added diethyl
hydroxymalonate (4.1 g), and then added portionwise sodium
hydride (60% oily) (646 mg) with stirring and cooling at
15 -10°C. After being stirred for 30 minutes at -10°C, the
reaction mixture was added to a solution of ethyl acetate
(100 ml) - water (100 ml). The organic layer was separated,
and the aqueous layer was extracted with ethyl acetate. The
organic layer and the extract were combined, washed with
20 water and aqueous sodium chloride solution, dried and
evaporated to give the above described compound as colorless
crystals (4.0 g).
(Step 2)
A mixture of the compound (14.1 g) as obtained in Step
25 1, acetic acid (100 ml) and hydrochloric acid (100 ml) was
heated under reflux for 3 hours. The solvent was removed
by distillation, and water was added to the residue. Thus,
obtained was 5-(4-methylphenyl)-8-oxo-8H-pyrano([3,4-
blpyridine~6-carboxylic acid as colorless crystals (8.45
30 g).
m.p. 274-277°C (browned at about 240°C) (recrystallized
from THF-isopropyl ether)
NMR(200MHz, CDCl,-DMSO-d,) ppm: 2.43(3H,s), 6.10(1H,bs, -
CO,H), 7.16(2H,d4,J=8.0Hz), 7.29(2H,d4,J=8.0Hz), 7.50-
35 7.70(2H,m), 8.94(1H,m)



cl pyridi necar boxam de (Step 1) 30

4- (4- Vet hy -3-pyridinecarboxylic acid was used in pt 1358
3- (4- et hyl %‘P’y% -2-pyridinecarboxylic acid in Step 1 in eferg;r<?:é3

Exanmple 2, reacted and treated in the sine manner as in Step 1 in Reference
Exanpl e 2, to obtain diethyl 3,4-dihydr0=4-hydroxy-4-(4- 35

nmet hyl phenyl ) - 1- oxo- | H pyrano[ 3, 4-c] pyri di ne- 3, 3- 80 di carboxyl ate as an
yel l ow oil. NVR(200MHz, CDC13) ppm 1.08(3H,t,J=7.1Hz), 1.21(3Ht,JI=7.2Hz),
2.31(3H,s), 4.00-4.40(4HT), 4.72(1H,bs), 7.14(2H, d,J=8.4Hz),

7.64(2H, d, J-qumw)tals Bn aLSdeE5CﬂHm}“0 80 8504, dJ=5. 3Hz), 9.12(1H,s).

(Step 2) The compaypd. ¢8)obtai ggdgbn Htep, dovan,rgagted with acetic acid
and hydrochloric_acid and treated |n t he sane manqeré:ias in Step 2 in

Ref erence Exanpl Bound; §3pt Gy n67070: H. 4.06; N,
4- (4- et hyl phgtgp) 31- 0xo- IH-pyrano[3 4-cl pyridi ne-3- carboxylic acid as

NNRC20OWE . e BEE DB AP Lot AGR3PECH (4 B8 i Bepiay - BBV 1 her)
7. 04( 1H, d, J=8H5pRgYyand[ 154 2bil pydLdiBek) - caﬁbdxﬁm.el-ad;td {1BBizing) was
8.81(1H, dJ 5 d St 2
was geact ed WW{%S %éé%ﬁ{ %I ut()lﬁiﬁrrg'tlﬁé ‘-5%2%29 ﬁgogﬁég{ﬂﬁgg? gd :2 thgp
sane manner hydrebremiédenck. E)@}mltéfl@thyd-a@ﬂmﬁ r(2N-0 m3}) and methanol
[3,5-Dbis(tri fgqﬂpnﬁway!s):?EPéWAt Arcfoﬂf PRhPErBRERY! #6022 hours. Then,

0x0- 1H py ran&5 di ne-3-car boxam dé as colorless crystals. m
188- 18948® (r ?ﬁq]a’qu}tz\sanwrﬁ‘{ﬁ%W %’cse‘ila%?t%%pr&ﬁﬂm&h%@rl)lﬁscm

NVR(200MHz, COEIm)) ppae added Ad-he 4eBliddd,,d stiGrdkdz ¥or/ 1@5hdtird, 4€5. 3Hz) ,
7.15(2H d, J= 8oom }:émperature and then concentrated. The resulting
concentrate was adjusted the pH to 1 with 1 N-NaOH. The
crystals thus precipitated were taken out by filtration and
15 washed with water to obtain 7-(3-bromopropyl)-7,8-
dihydro-5-(4-methylphenyl)-8-oxo~6~-pyridol3,4-
blpyridinecarboxylic acid as colorless crystals (131 mg).
m.p. 194-196°C (recrystallized from THF-isopropyl ether)
NMR(200MHz, CDC1,-DMSO-d,) ppm: 2.30-2.60(2H,m), 2.42(3H,s),
20 3.54(2H,t,J=6.8Hz), 4.29(2H,t,J=7.2Hz), 5.42(1H,bs,-CO,H),
7.20-7.40(4H,m), 7.50(1H,m), 7.64(1H,d,J=8.0Hz),
8.88(1H,m).
(Step 4)
A mixture of the compound (110 mg) as obtained in Step
25 3, DMF (catalytic amount), thionyl chloride (0.3 ml),
1,2-dichloroethane (3 ml) and THF (3 ml) was heated under
reflux for 40 minutes, and then the solvent was removed by
distillation. A mixture of THF (5 ml), 3,5-
bis(trifluoromethyl)benzylamine (82 mg), triethylamine
30 (0.12ml) and THF (2 ml) was added to the residue and stirred
for 2 hours at room temperature. Ethyl acetate was added
to the reaction mixture, which was washed with water, diluted
hydrochloric acid, agueous sodium hydrogencarbonate and
water in that order, and then dried. After the solvent was
35 removed by distillation, the entitled compound was obtained



7.32(2H,d,J=8.1 Hz), 7.43(1H bt), 7.70(2H,s), 7.80(1H,s), _

8. 85(1H, d, Jveo 8¢#N32 9. 56(1H,s). (Step 4) 30 The conpounecagpeixiasaed
in Step 3 was reacted with 4-am no-1-butanol and treated in the sane manner
as in Reference Exanple-5, to obtain thesgntitled conmpound as colorless
crystals. mp. 128-131C (recrystallized fromethyl acetate- 35 isopropyl

et her) 81 NWVR(200MHz, CDC13) ppm 1.45-1.70(2H,nm), 1.75-2.05(2H m,
2.31(3H,s), 3.65(2Ht,J=5.9Hz), 3.98(2HM, 4.36(2H d, J=6.CHz),

7.00(1H,d, J=5 2 =8.1 , 18(2H,dJ=8.1Hz), 7.56(2H,s), 5
7.-80E 1H, s), 8? %%ho%l%éé g]‘r-gf%aS%H?%Hmé) Ref erence Exanple 12:
N-[ 3, 5- Bi s(t rintPuordie2RY! Ehénegrystadiiged Mrom ethyl acetate-

hydr oxyet hyl ) 4 - hdi necar boxam de (Step 1) 10
3?15- Bi Z(tr%lfl)ﬁg?g?rg?ﬁhl )&Bgﬁgbl brom de {1. 1 m) was added to a THF (30 nl)
sol ution of 2NMR{ABE EnoFD@gsb R : whi 1@-206P( 2H. M) . w2t R7{ 8., sThe

(30 ) vee agdnd i peretmyt and e Nze- aad- eaeHEIn WIS difey Sty acerate
30 0 LS S_washea w _
gat ur a% eé\ésaggeggé&ggéshﬁc%ﬁﬁpi’dg'§\§?&ﬁ'&‘?_"3=ﬂ1é S | ayer was dried
and the sol vemt 5443H; adpued . by 1diHei)l,| gt.ica{2HTRYS, hnlbi;&?(il_flﬁcb mas Cor]
N-[3,5-bis(trif | )b | -3 JN=(2- ro t hyl )am ne as col orl ess
crglst al sI ?(1 ?ng??iﬁ]ngw{oé?ggxé?fiég%és'%ﬂh%é from et hanol - et hyl et her)
20  NVR(200MHElemeata) ppailySi83€2H, Cpoliz N Ob2)F, -2 .7A,0H, t , J=5. 4Hz) ,

3.96(2H, spg 7. 78( EHash. (g.)gzgéH,sz).#g(;gt}ﬁ_ﬂez')ag'_h:#)nyib loride (0.7 m) and

DVF (catal ytic amount) were de (10 ution of 2-chloro-4-
25 phenyl - 3- pyr i EeN88alBdryCi.c 5dci2® :( 3.8 3nPB8iadl HealBd under

Reference Example 3:
N-[3,5-Bis(trifluoromethyl)benzyl]-5-(4-
methylphenyl)-8-oxo-8H-pyrano[3,4-blpyridine-6-
15 carboxamide
The compound as obtained in Step 2 in Reference Example
2 was reacted with 3,5- (bistrifluoromethyl)benzylamine and
treated in the same manner as in Step 4 in Reference Example
2, to obtain the entitled compound as colorless crystals.
20 m.p. 182-183°C (recrystallized from ethyl acetate-ether)
NMR(200MHz, CDCl,) ppm: 2.44(3H,s), 4.63(2H,d,J=6.4Hz),
7.17(2H,4,J=8.1Hz), 7.34(2H,d,J=8.1Hz), 7.50-7.65(3H,m),
7.73(2H,s), 7.80(1H,s), 8.96(1H,m)
Elemental Analysis for Cst“NzOSFG:
25 Calcd.(%): C, 59.30; H, 3.18; N, 5.53
Found (%): C, 59.42; H, 3.30; N, 5.45
Reference Example 4:
N-(2-methoxybenzyl)-5-(4-methylphenyl)-8-oxo-8H-
pyrano[3,4-blpyridine-6-carboxamide
30 The compound as obtained in Step 2 in Reference Example
2 was reacted with 2-methoxybenzylamine and treated in the
same manner as in Step 4 in Reference Example 2, to obtain
the entitled compound as colorless crystals.
m.p. 189-190°C (recrystallized from ethyl acetate)
35 NMR(200MHz, CDCl,) ppm: 2.44(3H,s), 3.90(3H,s),



refl uxfor4hours. Thesol ventwasrenovedbydistillation, and the residue was
dissolved in THF (5 m). The resulting solution was added t ' of
N-[3,5- bi Q¥4 Horomet hyl ) benzyl ] - N- (2- hydr oxyet hyl ) ami ne?é@%%ggsﬁg)
that had been obtained in Step 1, triethylanmne (0.57 m) and THF (10 nm),
while cooling with ice, and then stirred®for 2 hours at room tenperature.
The sol vent was renoved by distillation, and water was added to the

resi due, which was then extracted with ethyl acetate. The extract was 35
washed with water and dried, and then the sol vent was renoved 82 by
distillationd.ZB¢2Hed| Jus.8Hs) sepaBit6d9ah@Hpm)i f 7edOby .36 GHam) .

thr omat ogr aphy, (hexane., et hyk,age =nd: 1} .498iAg ghlica gel, and the
entitled congoﬁ%&ﬂvivagg&bt zrlﬁ%dgéégggﬂéﬁn%'(%l r(rg?'(r)at io of cis-trans
i somers wi t hReéepencet Bxamphe Bpfi de bond = about 2:1). NVR(200MHz, CDC13)

m 2. 82-3.92( 41, 54 sthyPbonz4 1410 Brlaibydlels.-OHz)
T2/ 3, 492N ) P e O e de ooy,
8.43(1H, 8. ie-hmére%iae&l@a%p(é-Tg.fhylPhenY ~8-0%0-6-pyrido[3,4-

(7 S%él\kh[g, 5- Bbgﬁ;&!ﬁ:'{iﬁhlﬁééaﬂbt bxg:)nhaazyltJ-r, 8- di lhydr o- 6  H0L3, 4- b

- (3- hydr oxy- 2- e .propyl)-5-(4- yl phenyl ) - 8- -+ 6- , 4-
pyri di necar boxanidd -g—kﬁtﬁg% R@tﬁyfﬁ'}l} 5%3 pa?%&%ﬁ?% aﬁgylg}iﬁssgadded to
15 a THF (1@intperhahamol 10 7m®) nddlebionieh e tdompomsb 2P M) @5 as
obtained in Referencge. I Lr4 edf 1 r

t enper at ur e. OEitF&P 8% %%?%g%ﬁ%gﬁecﬁ%%ﬂgi%% g dée){jcf ;émtf&ﬁg{:?gg%?ié;ﬁ@%oyt ure,
whi ch wak0 t heemperaioredfert b kenyl khe fALlVerHe Wag LSRR EReThedSwith a

sat urated 20,..52ki;36 SO HiFOBydfstPENatibR] artHyik6choby-gBtadbd (18MOVed
by distillation. Acetonitrile

vere added t8lh#¥asesfded &ﬁdtgga?é)&igﬁgla%%%gﬁ(t%rggg fafgﬂ&gngo % :r%t?oél ed,
the reacti on ryost Wetipaaatdireut ethei t8aetiph mirtare wad pbamedash&d with
wat er, aqueous potassium carbonate with ice and then extracted with
i5 ethyl acetate. The extract was washed with water and dried,
and the solvent was removed by distillation. Thus, the

entitled compound was obtained as colorless crystals (144

mg) .

m.p. 187-188°C (recrystallized from ethyl acetate-

20 isopropyl ether)

NMR(200MHz, CDC1,) ppm: 1.3-1.5(2H,m), 1.6-1.9(2H,m),
.29(3H,s), 2.82(1H,bs), 3.55(2H,t,J=5.7Hz}, 3.69(2H,m),
.48(2H,d,J=5.8Hz), 7.08(2H,d,J=8.1Hz),
.21(2H,d,J=8.1Hz), 7.29(1H,dd,J=8.4,4.2Hz),
.52(1H,dd,J=8.4,1.4Hz), 7.68(2H,s), 7.78(1H,s).,
.39(1H,bt), 8.61(1H,dd,J=4.2,1.4Hz).

Reference Example 6:
7,8-Dihydro-7-(3-hydroxypropyl)-N-(2-
methoxybenzyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3.4-

25

0 NN e N

30 blpyridinecarboxamide
The compound as obtained in Reference Example 4 was
reacted with 3-amino-l-propanol and treated in the same
manner as in Reference Example 5, to obtain the entitled
compound. This compound was used in Example 4 without being

35 purified.



25 diluted hydrochloric acid and a saturated saline solution in that
order. The ovQas#n3ld ayer was dried, and the sol vent was renovBETH)I01358
distillation. Thus, the entitled conmpound was obtained as colorless .
crystals. mp. 123-125 C (after once nelfed, this again solidified), 30
215-216 C (re-nelted) (recrystallized fromethyl acetate-isopropyl ether)
[a] D +11.1 (C=0.350,CHC 3) NWR(200MHz, CDC13) ppm 0.79(3Hd, J=7. OHz),

2. 13(1H, n) 2.28(3H, s), 3 10- 3. 70(4H m, 4.48(2H,d, J=6.2Hz), 7.00- 35

7.25(4H, m 83 7.59(1H, dd, J=8. 4, 1. 6Hz)
7.69( 2H, s) fé’g‘%‘%ﬁ‘é ‘?Lri?bt 8. 70( 1H, ddJ=4. 2, 1. 6Hz) El enent al
Anal ysis f or C29W28 Bhyaro- 75H2® yaEPEY] Wl)eN-e(@-wthquzbemle 7.16 5

Found (% C 5504 bffe thyy 12 P\Lsieﬁé Beb%@a%sEaanple 14: (R -N
[ 3, 5- Bls(trlfluoroneth benz hyd ro-
7- (3- hydr oxy- bIpErh +B¥ P?x%b%Q% 5- phenyl

pyrido[ 3, 4 bl pyri mhaeaambeﬁﬁm ds 6Bta1nedT|ie1 @z@ﬂmm:eam%htpidﬁeﬂ wds Step 3
i n Reference 4xanﬁ%8 S reaﬁte mt g éR& nknof% gf anol and
Lreated i n ¢ nESRERBS EhhG: 4 LERLRORLT BERDEL LA e oRE el gy

entitl ed conpmanndensasoinrReferenyst Bkampieps, lﬁb-bB&aEh(ther;a&&tﬂeﬁed
from et hyl y e 00MHz, CDC13) ppm

0.77(3H,d, J= 63§é9§§8§ %% ég%?rl%&%oégy§g$§% , 4.47(2H,d, J=5. 8Hz),

7.1-7. 4(5H, M. 0. mqu qz(arecnyszml)llzie@(ﬁrpm Metianoire thy 5 ethiars) |

(70?8(%?25])0408%@@2?@% c%c%%ﬂdﬁxﬂ 1747¢59), m30 198 Bu;m) 49.33(3H, s),

(R) N[ 3, 5- Bi §(?Hi”rluBane?h?ﬁ?gﬁnfyﬂrﬁoﬁzavhﬁdﬂé(3H s), 4.00-

7- (3- hydroxy- 2. we{ bul Ry opyl 29 $2114anet-by ER9NYl6). 58 (VW bL), 6.71-
6.92(3H,m), 7.04-7.30(5H,m), 7.41(1H,dd,J=8.4,4.4Hz),
7.62(1H,d44,J=8.4,1.4Hz), 8.82(1H,dd,J=4.4,1.4Hz).

15 Reference Example 8:

N-[3,5~-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-
{5-hydroxypentyl)-5-(4-methylphenyl)-8-0ox0-6-
pyrido{3,4-blpyridinecarboxamide

The compound as obtained in Reference Example 3 was

20 reacted with S~amino-l-pentanol and treated in the same
manner as in Reference Example 5, to obtain the entifled
compound as colorless crystals.

m.p. 136-137°C (recrystallized from ethyl acetate-ethyl
ether)

25 NMR(200MHz, CDCl,) ppm: 1.10-1.35(2H,m), 1.35-1.55(2H,m),
1.6-1.9(2H,m), 2.28(3H,s), 3.50-3.70(4H,m),
4.47(2H,4,J=5.8Hz), 7.06(2H,d,J=8.0Hz),
7.19(2H,d,J=8.0Hz), 7.35(1H,dd,J=8.3,4.4Hz),
7.50(1H,d4,J=8.3,1.4Hz), 7.69(2H,s), 7.78(1H,s),

30 8.29(1H,bt), 8.64(1H,dd,J=4.4,1.4Hz).

Reference Example 9:

N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-
(3-hydroxypropyl)-8-oxo-5-phenyl-6-pyrido[3,4-
blpyridinecarboxamide

35 (Step 1)



6- pyri do[ 3, 4- b] pyri di necar boxam de 25 The conpound as obt ained in

Ref erence was reacted with (R)-3-am no-2-nethyl - nd
treated in%gyéﬁ?rzg manner as in Reference Exanple 13, to obt gf?.ﬁ@?ﬁiessﬁ
entitled conmpound as col orless crystal S mp. 123-125C (after once nelted,
this again solidified), 30 215-216@ (re-nelted) (recrystallized from

et hyl acetate-isopropyl ether) NVR(200MVHz, CDC1l3) ppm sane as the spectrum
of the compound of Reference Exanple 13. [a]D: -9.0 (C=0.346,CHC 3). 35

Ref erence Exanpl e 16: 84 (+/-)-N-[3,5-Bis(trifluoronethyl)benzyl]-7,8-

di hydr o- 7- (4- hy dt tB8RZRYetdnR YTk r)ﬁ@-’th&ifssl%éﬁnd gas used in place

pyrido[ 3, 4- QJ@WJ(WJ&%&M%@ J W|th liféiihﬁrtﬁﬁiy@lﬂ?%dir& JreBtRg N

Ref erence Exa was reacte -nmet h but anol and

Tt od T TR, BeZeRahne, ERAPTonss cFRACLotang) traated cin e Fame
entitled conpmnet as jﬁDSﬁébElSinQ!e)’iSé:ﬁéxSce Exampd &/2 2 x¥ obtath Eitetidyized from

t hyl t at Ref
oL 20812l 0| ARARYTs SNl 10 o LS A el 3,4
di hydro- 7- (4ﬂmwrm&wuﬁénébmwdanhdﬁylimﬂ4nemmﬂqﬁﬁgqs)Grystals

8- 0x0- 6- pyri 3, rgq.gﬂ;p I ned in
Ref erence Ex“g% llh_36b (I}‘r%‘ea te T?ﬁ% 4-am no- -net%tc%g%ut anol and

treated in tﬂﬁ?Rﬁﬂﬁyhn%ﬁhar)as in Reference Exanple 13, to obtain the

entitled co @bmzcoldydle§spﬁﬁ‘ysy_ab$ 30 R, J;QQZﬁQQo C (after once
nmel t ed, thls agai n soli |f|ed) 188- 19 ((, re- rre ted_)g recr)ystalllzed from

ethyl 280 adeti®(SH.Lodrip2H Zét'hér)OQWR(
0. 79( 3H, d, J=6.48HAH , o)., 4-71..5%((AH ,1d , Z=82.8)( aHasn)z) 3. 70314L-H' 185l Gk, - OH) ,
3'2'3'7(4H"9.’48(1H,dd,J=8.0,1.5Hz), 8.87(1H,dd,J=4.8,1.5Hz).
(Step 2)
The compound as obtained in Step 1 was reacted with
15 acetic acid and hydrochloric acid and treated in the same
manner as in Step 2 in Reference Example 2, to obtain
8-oxo-~5-phenyl-8H-pyrano[3,4-blpyridine-6-carboxylic
acid as colorless crystals.
m.p. 288-290°C (recrystallized from THF-methanol-ether)
20 NMR(200MHz, DMSO-d,) ppm: 7.28-7.60(6H.m),
7.81(1H,dd4,J=8.2,4.4Hz), 8.95(1H,dd,J=4.4,1.6Hz).
(Step 3)
The compound as obtained in Step 2 was reacted with
3,5-bis(trifluoromethyl)benzylamine and treated in the
25 same manner as in Reference Example 3, to obtain N-
[3.5-bis(trifluoromethyl)benzyl]-8-oxo~5-phenyl-8H-
pyrano [3,4-b]lpyridine-6-carboxamide as colorless
crystals.
m.p. 182-183°C (recrystallized from ethyl acetate-
30 isopropyl ether)
NMR(200MHz, CDCl,) ppm: 4.61(2H,t,J=6.2Hz), 7.24-
7.34(2H,m), 7.49-7.67(6H,m), 7.72(2H,s), 7.79(1H,s),
8.96(1H,d4,J=4.2,1.6Hz).
(Step 4)
35 The compound as obtained in Step 3 was reacted with



4.49(2H,d,J=5.8Hz), 7.0-7.3(4H, m, 7.30(1H dd, J=8.4, 4. 4Hz),

7.53(1H, dd, vedod7i24Hz), 25 7.68(2H,s), 7.78(1H,s), 8.48(1H RCUHZFICHSS,
8.61(1H,dd,J=4.4,1.4Hz). Reference Exanple 18: .

(R -N[3,5-Bis(trifluoromethyl)benzyl 1- 8- di hydr o-

7- (4- hydr oxy- 3- net hyl but yl ) - 8- oxo- 5- phenyl -6- 30 pyrido[3,4-b

pyri di necar boxam de The conpound as obtained in Step 3 in Reference Exanple
9 was reacted with (R)-4-am no-2-nethyl-1-butanol tetrahydropyranyl (THP)

ether and tr & dJL e %r C 3agt ppobtain
THP et her of %?h ﬁ’ tl?%%%% e%ﬁ%r%%ﬁééatglg+ﬁeiT Fs"o'corrpound
was 85 r eRstfimreanaen Ep:anmlmrﬁe»smq mtam,l’@m nelh’él—hhﬁél cemppybfh as

tenperature tQdhhenely eyRMalthe THP group, and the entitled conpound was

obt ai ned as col orl ess chstaI S. m p 213-215 C (recrystallized from et hyl

acet at e- et hy P ettt ke phrom fkh¥EL aretapecetiitof the
conpound egf I%ga@‘}gle)nce Exanpl e 16. [a]D +1. 00 (C=0.519, CHC13).

(R) - 4-am no- 2- |-1-b THP eth repar C ng to the
fol  owi ng met #lé?acﬂ’yl) tl W{fﬁ) 5 hﬁ%ﬁf%ﬂét%’g

propi oni ¢ aci3l, 'H)S(ZHSM&,I’MI@(FH{,QIJC&*G Qi3 ) A- hy2ls Dx¥ ¢ SH, mpt hyl but ane
nitrile THP h di.n 0,t t hods

descri bed |na}r ef‘g]\gﬁ f’%gnﬂ C*S Qggfﬁ ﬁéd‘?og IlVJO EggsﬂaSlO? 3109
(1983) which ﬂ@b&ﬁb.es)a?ml&bﬂif@) s§n2hetHzbhy. enantioners; H Mattes et

al ., Jourgal &f, 49 = M Sgfyy. Vol . 30, 1948-1951, 19871. [ Col orl ess
oi Il substances d\%c? ZOOI\)[{:izh49 %/i ppm 1.09(3H

XI /2, dJ=6. 8HAetienenca phxamp e 38‘?-&1519(6Htr’r) 20 2.1-2.6 (3H m,
3.17-3.88(4H, rr) K- p@(ékbbé(irﬁﬂiubreméthi@%bhzyu]et;hxel-dthwrdlfv-thl S

conpound (4-hydroxybutyl)-8-oxo-5-phenyl-6-pyrido[3,4-
blpyridinecarboxamide

15 The compound as obtained in Step 3 in Reference Example
9 was reacted with 4-amino-1-butanol and treated in the same
manner as in Reference Example 5, to obtain the entitled
compound as colorless crystals.

m.p. 155-157°C (recrystallized from ethyl acetate-

20 isopropyl ether)

NMR(200MHz, CDCl,) ppm: 1.45(2H,m), 1.83(2H,m),
3.58(2H,t,J=5.8Hz), 3.73(2H,m), 4.44(2H,d,J=5.8Hz),
7.2-7.4(6H,m), 7.54(1H,44,J=8.1,1.1Hz), 7.60(2H,s),
7.77(1H,s), 8.05(1H,bt), 8.66(1H,dd,J=4.1,1.1Hz).

25 Reference Example 1l1:

N-[3,5-Bis(trifluoromethyl)benzyl]-1,2-dihydro-2-
(4~-hydroxybutyl)-4-(4-methylphenyl)-1-oxo-3-pyrido[3,4-
clpyridinecarboxamide
(Step 1)

30 4-(4-Methylbenzoyl)-3-pyridinecarboxylic acid was
used in place of 3-(4-methylbenzoyl)-2-pyridinecarboxylic
acid in Step 1 in Reference Example 2, reacted and treated
in the same manner as in Step 1 in Reference Example 2, to
obtain diethyl 3,4-dihydro-4-hydroxy-4-(4-

35 methylphenyl)-l-oxo-lH-pyrano[3,4-clpyridine-3, 3-



(22.7g) was added to suspensions (200m ) of ethyl ether of hydrogenated
l'ithium al r@vBigyﬂ){&;. 7g) at 00C with stirring strongly and grggigbdonssgnd.
the reaction mxture was 25 stirred for 1 hour at roomtenperature and was
cooled in ice water again to which water, (3m ), 15% of aqueous NaCOH and
water (10m ) was added wth stirring. ® resulting precipitates were
separated by filtration with Celite and was washed wth ehtyl acetate. The
filtrated solution and 30 washing solution were gethered and were washed

w th aqueous_potassi um carbonate and saturated saline and dried. The

sol vent was #H23rPoxylate aharEeXOW 2%ki no- 2- met hyl - 1- butanol THP et her

was obt ai nedyMis( S60MH L £SSD®L)Y pphbkS 1anegSH( 21.74). 1135 , NVR(200MHz,
3H 86 X1/2. d, J=6.8Hz),

cDal 3 0, 94( 3HX1/ 2, d,_ J=6.8Hz), 0,95

1.2- 1? SFTlHn};ZéE%'-%'.%-’(@%', 24:%17?31%%)&'. R dntd (B didte 190 (R -N
[73(?1 Ei Z(triilglwrnmmélbw )'.lb.ermof:tﬂ,dj.ﬁ&dd}w)jr0’;.64(2H,%,J=8.4}éz%é b

- (4- LOXYg5 3+ t = 5 (4 e - 8- 0X0: 6 i , 4-

pyri di %egar %%X%%F%}Zy#h%%’bg%zo 'nés'gs%%g?h‘g%%l%&ﬁgf ef é:h%gilékiﬁpl e 3 was
reacted wi t h{(§8p 42 Am no- 2- net hyl - 1- but anol THP ether and treated in the

sane manner as i e : to. 1 btaj,n.T r t he
entitled conpouhgh§;é§&€§§§d5%%2%%6%%€?dT%?sgggﬁp%ﬁkgsmgghggggtggiaﬁth

p-t ol uenesul 3/t EC ARG andrbydaeshlericoasideapdr frapsedoinhthepsamenove

the THP groupanméd ddeienitdp efl LOMMOEKFeNES b1 d2 aSt50bPEALSES
crystals. 15 nhg. 123-125 C (after once nelted, this égaln_solldlfled),
205- 20608 (rd: herPeYiRhenyk) 2t 192 H BT RS - 4cSIBYELAERSr 3py| et her)
NVR(200MHz, ¢a¥Hdyy i ackdmasiscdivrsaesteryatdlshe conpound of Reference

Exanpl e 17. rgop [%4—%5643% 2(%&%&§t7glﬂﬂé)from THF -isopropyl ether)
NMR(200MHz, CDC1,+d,~DMSO) ppm: 2.43(3H,s),
5.31(1H,bs,COCH), 7.04(1H,d,J=5.5Hz), 7.16(2H,4,J=7.8Hz),

15 7.29(2H,4,J=7.8Hz), 8.81(1H,d4,J=5.5Hz), 9.54(1H,s).
(Step 3)

The compound as obtained in Step 2 was reacted with
3,5-bis(trifluoromethyl)benzylamine and treated in the
same manner as in Reference Example 3, to obtain N-

20 [3.5~-bis(trifluoromethyl)benzyl]-4-(4-methylphenyl)-1-
oxo-1H-pyrano[3,4-clpyridine-3-carboxamide as colorless
crystals.

m.p. 188-189°C (recrystallized from ethyl acetate-
isopropyl ether)

25 NMR(200MHz, CDCl,) ppm: 2.44(3H,s), 4.61(2H,d,J=6.2Hz),
7.05(1H,d4,3=5.3Hz), 7.15(2H,d4,J=8.1Hz),
7.32(2H,d4,J=8.1Hz), 7.43(1H,bt), 7.70(2H,s), 7.80(1H,s),
8.85(1H,d4,3=5.3Hz), 9.56(1H,s).

(Step 4)

30 The compound as obtained in Step 3 was reacted with
4-amino-1l-butanocl and treated in the same manner as in
Reference Example -5, to obtain the entitled compound as
colorless crystals.

m.p. 128-131°C (recrystallized from ethyl acetate-

35 isopropyl ether)



Ref erence Exanple 20: (S)-N-[3,5-Bis(trifluoronethyl)benzyl]-7,8-dihydro-
7- (4- hydr oxye 89gmshy| but yl ) - 8- oxo- 5- phenyl - 6- PCT/JP99/01358
pyrido[ 3, 4-b] pyri di necar boxam de 25 (S) - 4- Ami no- 2- net hyl - 1- but anol .
THP et her was used in place of (R)-4-amgro-2-nethyl-1-butanol THP ether in
Ref erence Exanple 18 and reacted and treated in the same nmanner as in

Ref erence Exanple 18, to obtain the entitled conpound as col orl ess
crystals. 30 mp. 213-214 C (recrystallized fromethyl acetate-ethyl ether)

f
Beanpl e 16, SHRGooMRE, ge?;?% R R TR A R T e
(S)-N-[3,5- BIZS@tlr(I:"HI §arofe B RHb&n Zy5). BﬂZQ-.dl%y&(@H m),

7- (4- hydr oxy 43 3gRbRY awlyl. bnﬁ)(,47n%bm1kpfaermd@ ~H1X0- 6-
pyrido[ 3, 4- b%p ridi necar boxam de -net hyl - 1- but ano] THP et her
was used in %-;? g= R)1H5Jam7n&812|1i’et%ﬂ Blllﬁft)a-nc?l Sed2Rtebr i n

Ref er ences Exgnglog 11:19 sa)r)d 8r.83¢t1ed agiyest.rend)ed 9 I (I SNE manner as in

Ref er ence Ex r’rql éo obéﬁ ngt he entitled conmpound as col orl ess
crystals. ‘once nelted, this again solidified), 10
207-2088C (re rreIN-e[CB E(-IBacsr(ylsﬁaﬂJlucz:EdnétmBtéwiyhl:elatleld)sopmepgl- et her)

Bxampl e 17, (ORI gy SRR el et T © ) o o enee

N- (2- Ami noet HE9epN-Y)3, 5- bi s(trifl uoronet hyl)benzyl]-2-chl oro- 4- phenyl - 3-
pyri di neggr boxam fles (8 &P ) 1uoromethyl )benzyl bromide (1.1 ml) was

added to a THF (30 ml) solution of 2-aminoethanol (3.6 ml)
while cooling it with ice. The resulting mixture was

stirred for 1 hour at room temperature, ethyl acetate (30
ml) was added thereto, and this was washed with water and

15 a saturated, aqueous sodium chloride solution. The organic

layer was dried and the solvent was removed by distillation.
Thus, obtained was N-[3,5-bis{trifluoromethyl)benzyl]-
N-{2-hydroxyethyl)amine as colorless crystals (1.38 g).
m.p. 107-108°C (recrystallized from ethanol-ethyl ether)

20 NMR(200MHz, CDCl,) ppm: 2.83(2H,t,J=5.4Hz),
3.72(2H,t,J=5.4Hz), 3.96(2H,s), 7.78(1H,s), 7.82(2H,s).
(Step 2)

Thionyl chloride (0.7 ml) and DMF (catalytic amount)
were added to a THF (10 ml) solution of 2-chloro-4-

25 phenyl-3-pyridinecarboxylic acid (318 mg) and heated under
reflux for 4 hours. The solvent was removedbydistillation,
and the residue was dissolved in THF (5 ml). The resulting
solution was added to a mixture of N-[3,5-
bis(trifluoromethyl)benzyl]-N-{2-hydroxyethyl)amine (391

30 mg) that had been obtained in Step 1, triethylamine (0.57
ml) and THF (10 m1l), while cooling with ice, and then stirred
for 2 hours at room temperature. The solvent was removed
by distillation, and water was added to the residue, which
was then extracted with ethyl acetate. The extract was

35 washed with water and dried, and then the solvent was removed



20 Thionyl chloride (0.15 n) and DMF (catalytic anount) were added to
a THF (5 M yosRleyfshon of 2-chloro-4- PCT/IP99/01358

phenyl - 3- pyri di-necar boxyl i caci d(145ng) and heated under ref lux for 2 hours.
The sol vent was renoved by distillation,.,and the residue was dissolvéd in
THF (5 m ). The resulting 25 solution \ﬁgs added to a m xture of N-[3,5-
bi s(trifluoronethyl)benzyl]-N -tert- butoxycarbonyl et hyl enedi am ne (240
nmy), triethylamne (0.26 mM) and THF (10 m ), while cooling with ice, and
stirred for 3 hours at roomtenperature. The N-[3,5- 30 L.

bi s(trifluor CFedh§F}bLALYPR: N THe FeS1ARE %I SaRARA @t raRer b ek bsed
Rer 1, ves, pictiand o o pbg I 0dnd:e s ekl ana asing i 1

, 5- bis(trifl.uqronethy n met esul fonate in to.qgive an oily
conpound of 1S s Sed’ BAE Fhe BREATIER SoRRRYIA e bisaddiest oo a2

fol |l oned by o0il8f5Edr mgdr (reddol of clis-coameuisomerds dii-therespeict to

di car bonage i‘{flr?t N6 e $RRGE Cfapbidteth I)am' ne in THF. The sol vent was
removed fromthe réaction m xture, and’Water was added to the residue, _
whi ch was t h@MR008zod CPCAiz ) hepmhy? . 82eBaP2(4Hhm) ext ract was washed with

wat er and drised, t M@n S e IS tid1lgatodn. Thus,
obt ai ned was ﬂ%gdqgﬁ&/?etd??:‘ ?i(u%otrog\r%gt'h)‘/;l ;Eg‘é%%«%ﬁ)’/sqdﬁa' reoH),

z -N-12-
(tert-but oxydar rJrMPﬁ?’ng)'ét’H?I']OH?JchI%rSH-(%?Lﬁ*yI‘{@Fl@rqfﬁ e dardfoxani de
as a pal e yeld.®s(®@H,m)108.MeRA2A0@NHz, CDC13) ppm 1.20-1.60(total 9H m,

2.70- 4.90(tqtal 7HM . 7.2Q-8.00(total 9H m, 8.46(1H d,J=5.2Hz). (Step 2)
A 4AN-HC T8t h eaflzfé:é’f'ﬁgaE o %(‘10 n) was added to 15 the conpound as
obtained in Step ()t [, 5B (ftorl £3Ghanomse tdsy Ia)tb eroxyrih X -ehjerdihywdro-The

ok e o TR B -SLllfophl)- AR ALY faca Do e
6-pyrido[3,4-blpyridinecarboxamide
(S)-3-Amino-2-methyl-l-propanol (307 mg) was added to
15 a THF (10 ml)-methanol (7.5 ml) solution of the compound
(1.0 g) as obtained in Reference Example 3, and stirred for
14 hours at room temperature. Diluted hydrochloric acidwas
added to the reaction mixture, which was then extracted with
ethyl acetate. The extract was washed with a saturated
20 saline solution and then dried, and the solvent was removed
by distillation. Acetonitrile (3 ml), toluene (21 ml) and
DBU (0.42 ml) were added to the residue and heated under
reflux for 1 hour. After cooled, the reaction mixture was
diluted with ethyl acetate and then washed with water,
25 diluted hydrochloric acid and a saturated saline solution
in that order. The organic layer was dried, and the solvent
was removed by distillation. Thus, the entitled compound
was obtained as colorless crystals.
m.p. 123-125°C (after once melted, this again solidified),
30 215-216°C (re-melted) (recrystallized from ethyl
acetate-isopropyl ether)
[al,: +11.1° (C=0.350,CHCl,)
NMR(200MHz, CDC1,) ppm: 0.79(3H,d4,J=7.0Hz), 2.13(1H,m),
2.28(3H,s), 3.10-3.70(4H,m), 4.48(2H,d4,J=6.2Hz), 7.00-
35 7.25(4H,m), 7.43(1H,dd,J=8.4,4.2Hz),



acetate. The extract was washed with water and then dried, 20 and the
sol vent was wepmaresk by distillation. Thus, the entitled conpbUTVdPIA33ss
obtained as a pale yellow oil (349 ng). NVR(200MHz, CDC13) ppm .
2.30-3.70(4H, m, 4.15(1Hx2/5,d,J=16. 2Hz)g3 4. 38(| Hx2/5, d, J=16. 2Hz), 25
4.65(1Hx3/5,d, J=15. 2Hz), 4.84(1Hx3/5,d,J=15.2Hz), 7.20- 7.60(6H n,
7.65-7.80(6H,mM, 8.47(1HM . Reference Exanple 23:
N-[3,5-Bis(trifluoronethyl)benzyl]-2-chloro-N(3-

hydr oxypr opyl.) -4s -3-pyy idi r boxadn )
3-Anmi no-| - pr o%hﬁgo%r%d'u%e%%'nﬂ ﬁ}g%g' g?' ggg?nﬁhggt hghszﬁPllﬁ'él)ép 1in

Ref erence Exahp3& WD, btlad ctP GHY, dd et d2i h- 6H2) sane manner as in Step 1

i n Reference gxaat€ailand o0 dr I\tz[,ﬁisﬁ-@il;%(b[gﬁlypr onet hyl ) benzyl ] - N-( 3-
35 hydroxypropyl )am ne as col orl ess ¢rystals. 89 mp. 57-58 C
(recrystallized f¢3heRtb¥): et he??néRanB) fnR7208MHZ - 16DC13) ppm
1. 77(2H, qgi nt et , JFéuSdiz] %) 2|-@9(§9+t|64§\5ni$l-|4.)31]§- ﬂzé??ﬁué@ésmcéi T
?1'7?3&(3;2Hi—|:5)21. g%gfgé\fy’hg%séﬁ’é%ﬁen?%a C a7 76, H 4.32. N, 4.65 (S’feb(Z/%'Th’e-
an ne as obtai ned(Rph-St P, 8-Bas(tpedluorphethyd)beéfizyl]-7,8-dihydro-
Ref or ence. Exafpl 5 SR A drany 1pEbpely PYCbREYELRHNTRLE? Lo ThBiep 2 in
Ref erence ExapyptEddi3, 4o lpw=ddineearpoxanddeconpound as col orless crystals
(115 "o 00 00, °)sabhhicaries dothuBarSesec Soul IR R gatpag 2oon
9 was reacted with (R)-3-amino-2-methyl-l-propanol and
treated in the same manner as in Reference Example 13, to
obtain the entitled compound as colorless crystals.
m.p. 101-103°C (recrystallized from ethyl ether-isopropyl
15 ether)
NMR(200MHz, CDCl,) ppm: 0.77(3H,d,J=6.6Hz), 2.14(1H,m),
3.10-3.70(4H,m), 4.47(2H,d4,J=5.8Hz), 7.1-7.4(5H,m),
7.45(1H,d4,J=8.4,4.2Hz), 7.60(1H,d,J=8.4Hz), 7.65(2H,s),
7.78(1H,s), 8.60(1H,bt), 8.69(1H,d,J=4.2Hz)
20 [al,: -5.4° (C=0.512,CHCl,).
Reference Example 15:
(R)-N-[3,5-Bis(trifluoromethyl)benzyl]}-7,8-dihydro-
7-(3-hydroxy-2-methylpropyl)-5-(4-methylphenyl)-8-oxo-
6-pyridoi3,4-b]lpyridinecarboxamide
25 The compound as obtained in Reference Example 3 was
reacted with (R)-3-amino-2-methyl-l-propanol and treated
in the same manner as in Reference Example 13, to obtain
the entitled compound as colorless crystals.
m.p. 123-125°C (after once melted, this again solidified),
30 215-216°C (re-melted) (recrystallized from ethyl
acetate-isopropyl ether)
NMR(200MHz, CDC1,) ppm: same as the spectrum of the compound
of Reference Example 13.
[al,: -9.0° (C=0.346,CHCl,).
35 Reference Example 16:



ngg(zggklvﬁél ((j:DJCli% ppm) 1.00-1.70(2H, m), 2.75-3.20(2H n), 3.35-3.55(3H m),
2Hz 20 4.31(1Hxl/4,d, J=16. 2Hz), '

4. 65( 1Hx3/ WUIR 511) " 4. 76( 113/ 4, d, J=15. 2Hz) | 7?20-7.55(”&3,”5??’"‘358

7.72(2H,s), 7.80(1H,s), 8.47(1H,dJ=5.2Hz) Elenental Analysis for h

C24H N202F6C : Calcd. (%: C, 55.77; H 8t 71; N 5.42 25 Found (%: C,

55.65; H 3.70; N, 5.57 Reference Exanple 24:

N-[3,5-Bis(trifluoronethyl)benzyi]-2-chloro-N(2-

hydr oxyet hyl ) - 5- net hyl - 4- phenyl - 3- pyri di necar boxam de

2- Chl or o- 5- et hy(+A-)JmﬂL/3 s-mzs(whélmmmwlhbemzzm Wa8-used in place

of 2-chl oro- 14
ki ed an% treate |r1é%?ﬁQiﬁhéydegIbé%fﬁLﬁhéﬁ&f@%ﬁrence

Exanpl e 12, r€ sanme ‘manner as In Step 2 in
Ref er ence Exeywpldold, 41kl puridinesarkoxanid’l conpound as col orl ess

crystals. 35 mpe &s ﬁﬁ@iﬁs&ﬁ%ﬁrﬁﬂkétai‘énééﬂﬁaﬁmle 90

| sopropyl_ eth NVR( 200VHz, . CDC13
3.02(1H, &, )% %Q% I@"’@ﬁffl W3f§5%1?¥“3ﬁ*8 Iﬂeﬁhgieﬂzﬁhtgngé(%fini;reated

3 %E iﬂ d) J—il:531.2th'3)sarﬂe ﬁﬂée(r]gﬁézd ,alg1in Mer&lcé E¥amp B (E3H, Mo dbE2{R2H, s),
. 's), 8. e erenc
N-[ 3, 5- Bi s(t'gﬁ‘? éfbﬁ)ﬁiﬁ%ﬁ JTRAR! 1% g‘ﬁ%’?fu ¢ (Grystals.

hydr oxypr opyh)p 5- zmﬂ*2d9%Erﬁmﬁq¢Y5¢¢w11ﬂnmeﬁambo&ﬁtheacetate-
2- Chl or o- 5- ngé io Phgﬂﬂér -pyridi necarboxylic acid 10 was used in place

of 2-chloro - 3- di necarboxylic acid in Step 2 in Reference
Exanpl e 102, R%@%I%@PQME*&WP{% B1pis(trifluoromethyl)benzyl]-N(3-

%drméyplropyl )am( §hﬁt[basl BestpDE218£6mMbBhPL §BehziyN ] Ref grence Exanpl e
in place_of

bis(trifl uor%’é?( )Beh&ﬂ?@?’f&‘%ﬂ?%‘%&%‘?‘ﬁ?ﬂb&n&“"ﬁ?f&hﬂBﬁ?‘%}ﬁl?n t he

same nmanner gsoxd-&tpyrde h3 Retielpyridinecatioxamide
The compound as obtained in Reference Example 3 was
15 reacted with 4-amino-2-methyl-1-butanol and treated in the
same manner as in Reference Example 13, to obtain the
entitled compound as colorless crystals.
m.p. 129-130°C (after once melted, this again solidified),
188-190°C (re-melted) (recrystallized from ethyl
20 acetate-isopropyl ether)
NMR(200MHz, CDC1,) ppm: 0.79(3H,d,J=6.6Hz), 1.4-1.8(3H,m),
2.28(3H,s), 3.03(1H,t,J=6.6Hz,~-OH), 3.2-3.7(4H,m),
4.49(2H,d,J=5.8Hz), 7.0-7.3(4H,m),
7.30(1H,dd,J=8.4,4.4Hz), 7.53(1H,dd,J=8.4,1.4Hz),
25 7.68(2H,s), 7.78(1H,s), 8.48(1H,t,J=6.0Hz),
8.61(1H,4d4,J=4.4,1.4Hz).
Reference Example 18:
(R)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-
7-(4-hydroxy-3-methylbutyl)-8-oxo-5-phenyl-6-
30 pyrido(3,4-blpyridinecarboxamide
The compound as obtained in Step 3 in Reference Example
9 was reacted with (R)-4-amino-2-methyl-l-butanol
tetrahydropyranyl (THP) ether and treated in the same manner
as in Reference Example 13, to obtain THP ether of the
35 entitled compound as a pale orange oil. This compound was



NVR( 200MHz,
PCT/JP99/01358

12, to obtain the entitled conmpound as a pale yellow oil.
CDC13) ppm WOBRY4MU3BO(2H, m), 2.06(3HxI/2,s), 2.08(3Hxl/2,
2.80-3.30(3H,m, 3.35-3.70(1H, m, 20 4.08(IHxl/2,d,J=16.
4.39(1 Hxl/2,d,J=15. OHz), 4.47(1HxI/2,d, J8K5. 4Hz), 4. 70(!
6.90- 7.62(7H, M, 7.72(1Hxl/2,s), 7.77(1Hxl/2,s), 8.28(l
8.31(IHxl/2,s). Reference Exanple 26: 25
(+/-)-N[3,5-Bis(trifluoromethyl)benzyl]-7, 8-

di hydr o- 7'(21%e@c|i\é@r%)tﬁr k'ohu@‘n%ﬂﬁ&ﬂid)%k}’d)i ‘methanol at.room

0x0- 6- pyri do[ 3, 4- b] pyri di necar boxam de The_ conpound as obtalned in
Ref erence ExaffSPReFayce ko thegeRyirenaye the TP gaoup;- M shecen bl thed
treated i n 30 colovnde wamhddt adhad) d=e iyt e adP)frdds . t0 obtain the

entitled corrpound e yell ow foam, N OVHz,  CDC13) m

2.20(3H,s), 3™ %sir?) qu’ 8’2( “Z‘R%fﬁ%% hyk %%E@g?:ethyl

6. 92-7. 46(BH, m)thei-)55(2H s), 7. 70(1H s) 8. 63(1H, M, 8.83(1H b). 35

Ref er ence Exa :

N- Benzyl - 8- ox%?r%ﬁ)érﬁz-'B 3r aﬁgfn?) ST SV FRPRRIST TR wF Ehedcomprund

conpound as olofaiRederiencst éiplampm Réf.erence Exanple 9 was reacted with

benzyl am ne angjtteajege |pcr.ae5§g a?é mer 5 as in Reference Exanple 3, to
orles

obtain the entltIDed corrpound as co s crystals. nm.p. 188-1890C
(recrystallized friGh oo & mathsiel)budieeb oW e tBeC18ss prepared

4. 48( 2H, d19=5 a¥dordihg? tb 4%%10%141% o f’f? 8. 95(1H, dd, J=4. 4, 2. O+z)

10 Reference Exa Ie 28: Di chl or obenzyl ) - 8- oxo- 5- pheny I-8H—
pyrano[ 3, 4-b pyr| m&xﬁﬁﬁfer'ﬂfe Shp uh&é%y%?’él’n%dmﬁﬁh%ﬁep 2 in

Ref er ence Exam:pdonp:.@nm alcd dc tasd amdﬁara;lhgjlnﬁﬁeﬁmmnzmmrmy@ﬂgxfrgat ed in
15 the same %Qﬂ?lbﬁ'ﬁ:ah@ %q_f&rﬁ_%c%ﬁ%%e% %#ast Opxgéjﬁgrlendttr)]y reacting
according to the methods described in references [Kenji Mori,
15 Tetrahedron, Vol.39, 3107-3109 (1983) which descrobes a
method for synthesizing enantiomers; H. Mattes et al.,
Journal of Medicinal Chemistry, Vol.30, 1948-1951, 1987].
[Colorless 0ill substances, NMR (200MHz, CDC1,)ppm: 1.09(3H
X1/2,d,J=6.8Hz), 1.10 (3HX1/2, 4,j=6.8Hz), 1.5-1.9 (6H,m),
200 2.1-2.6 (3H,m), 3.17-3.88(4H,m), 4.60(1H,b).]
Solutions (100ml) of ethyl ether of this compound
(22.7g) was added to suspensions (200ml) of ethyl ether of
hydrogenated lithium alminium (3.7g) at 0C with stirring
strongly and gradually. And, the reaction mixture was
25 stirred for 1 hour at room temperature and was cooled in
ice water again to which water (3ml), 15% of agqueous NaOH
and water (10ml) was added with stirring. The resulting
precipitates were separated by filtration with Celite and
was washed with ehtyl acetate. The filtrated solution and
30 washing solution were gethered and were washed with agueous
potassium carbonate and saturated saline and dried. The
solvent was distilled off whereby (R)-4-amino-2-methyl-
l-butanol THP ether was obtained as colorless olily

S)
4Hz) , .
Hxl / 2, d, J=15. OHz) ,
Hxl/2,s),

substances (21.7g).
35 NMR ( 200MHzZ , CDC1,)ppm: 0.94(3HX1/2, 4, J=6.8Hz), 0.95(3H



]ent itled corrpouEdI as colorless crystals. mp. 198-200 C (recrystallized
rom acet one- et et her) NVR(200WMHz, CDC13) ppm 4.44(2Hd, 15P$970)

7. 10( 1H, dd} WQIQ4DISS OHz), 7.25-7.70(10H m, 20 8. 96(1H(de ﬂcg 1. 7H:;5)8

Ref er ence Exarrple 29: N-[3,5- Bls(trlfluéorrethyl)benzyl] 2-chloro-N[(S)-
3- hydr oxy- 2- net hyl propyl ] - 5- et hyl 3- pyridi necar boxam de 25

The sanme process as in Step 2 in Reference Exanpl e 12 was repeated, except
t hat 2-chl oro-5- et hyl - 4- phenyl - 3- pyridinecarboxylic acid was reacted with
N-[3,5- bis(trifluoromethyl)benzyl] (153 3- hydr x - 2- rrethyl propyl ] am ne
[this was pr&datZed by F=Sadlizig 3, ?-13(9( 1) f3 GhetHyaH Hehzy |
nethanesulfo?ag %ﬁt@ (S) 3- am no- 2- net hyl propanol in THF and this is a
col orl ess oi substance and was identified by NVR(200MHz, CDC13) ppm

0. 86(3H, d, J_%e%wwlcq Beaanrten19: 63( 1Hdd, J=9. 4, 11. 8Hz), 2.70-2.90(3H, M),

3. 56( 1H, dd, J=8. 6(RY-REEY, 535158tfif1hbﬂdﬂeﬂﬁil4bénﬁyl@ 8L8)dihydro-

G ey e e E i S bDodbdEe o
N-[ 3, 5- bi s(tpytidol dpetbypybbaryedatbéRambdelr oxyet hyl )amine in Step 2 in
Ref erence Exanplﬁaftﬁo$ﬁoan hggrgbé?gﬁeaykﬁ_F§E§E¥hc§ Byhinghaesahaxylic

acid was reacted € above men

bi s(tri fl uor veechef)wittr \(IR)--N-tasinca-2ryetdwpd -3 - buhanalp T85, pthernandnd

treated in the.g éT& ﬂ%“ﬂ?é SHind Tty YCenERBFBIENES Ekamgmeahs .t he
entitled conpoun a colorless oi ngsubstance NVR(200MHz, CDC13)

ppm 0. 6k 0. sbtaip nS‘P,IP 18.1%@12 ofothe, ey tidbled compound js a2P? £3053148) ) |
4.05-4.92(2Hoql.. "is éofpolhddas Tedétild, wi tivgi-todmendswAfum Bacid

in methanol at room temperature to thereby remove the THP
group, and the entitled compound was obtained as colorless
crystals.

15 m.p. 123-125°C (after once melted, this again solidified),
205-206°C (re-melted) (recrystallized from ethyl
acetate-isopropyl ether)

NMR(200MHz, CDC1,) ppm: same as the spectrum of the compound
of Reference Example 17.

20 [al,: +1.2° (C=0.471,CHCL,).

Reference Example 20:
(S)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-

7-(4-hydroxy-3-methylbutyl)-8-oxo-5-phenyl-6-

pyrido[3,4-blpyridinecarboxamide

25 (S)-4-Amino-2-methyl-1l-butanol THP ether was used in
place of (R)-4-amino-2-methyl-l-butanol THP ether in
Reference Example 18 and reacted and treated in the same
manner as in Reference Example 18, to obtain the entitled
compound as colorless crystals.

30 m.p. 213-214°C (recrystallized from ethyl acetate-ethyl
ether)
NMR (200MHz, CDC1,) ppm: same as the spectrum of the compound
of Reference Example 16.
[al,: -1.5° (C=0.492,CHCl,).

35 Reference Example 21:



15 N-[3,5-Bis(trifluoronethyl)benzyll-2-chloro-N[(R)-

3- hydr oxy- 2-webdytipz opy! ] - 5- net hyl - 4- phenyl - 3- pyri di necar box RFTHB9/01358
N-[3,5-Bis(trifluoronethyl)benzyl]-N[(R) -3- hydroxy-2-nethyl propyll anine
wasreacted and treated in the 20 sane ngmner as in Reference Exaple 29, in
place of N- [3,5-bis(trifluoronethyl)benzyl]-N][(S)-3-hydroxy-2- nethy

| propyl lam ne in Reference Exanple 29, to obtain the entitled conpound as a
colorless oily substance. The NVR spectrum (200MHz, CDC13) of the conpound

obt ai ned her e n %ZER‘[} he._ §§E?§if&ﬂ%§:g%th§ﬁ)%%@i&%ﬁqﬁ%—%ﬂﬁfhéd‘-

Ref er ence Exanp érence
N-[ 3, 5- Bi s(tr?f(ﬁohmwf?;m‘ﬁw}bg ¥h) oPo{#-methylphenyl) -8-oxo-6-

hydr oxyet hyl) ﬁrﬂ&éhylﬂb yaiﬁeeafbdkaﬁiaéboxam de 30 (Step 1) A
m xture of et‘r)]

chl or o- phenyl - 3- r| di necar boxyl at e 15 43
g), ethanol (70 m(? aﬁd%ﬁﬂ@basmﬁﬁh?&drlu X‘WF&P dx i THE &5hEeE G’ﬁ%
hegt gg uncﬁter i).eécl:é!ldffpk)245arhﬂ11682 fﬂaehgeaqt-bgmamhm \Bm;eqo.rimentraggd
an the resuyltin ncenira made, aci di (_addin
hydr ochl ori ¢ gﬁ?ﬁr?ﬂg?eg % i‘lgn Fgéf’gﬁa\/\f‘f’ﬁ g?ﬁ?l%)egcéf’a&g’e %ﬁ@‘e
extract was washrdrwas his Raeffertarte@amsle dd? urha ibdraioe thel ehnitdrt ladd
dried, and thgﬂeghxﬁg agﬁéoiﬁggggg %—Frgltéﬁ.'sl | ati on. Thus, obtai ned was

2-chloro-6- 5 necarboxylic acid as col orl ess
crystals (11.R.B). Zhavpnfﬂfgl (:aﬁzt@@; pn@@rrygl‘aem e s agaian splidddiad-,

3@t h 0 SPek RO 45(5Hs 10
Igsggzti)ﬂyb)@(s?g){) 28 € @yg%lg 0 g?gl?ﬁlgr%g?%ﬁ%hgﬁg]zeﬁ?, pyri ﬁgg‘ar b(()xyl |)c aci d

in Step 2 in R@PEP%ﬁCESEREﬁBYé ¢shex)cn| or o- 6-
NMR(200MHz, CDC1,) ppm: same as the spectrum of the compound

of Reference Example 17.
[alp: -2.7° (C=0.391,CHCl,).

15 Reference Example 22:

N-(2-Aminoethyl)~-N-[3,5-
bis(trifluoromethyl)benzyl]-2-chloro-4-phenyl-3-
pyridinecarboxamide
(Step 1)

20 Thionyl chloride (0.15 ml) and DMF (catalytic amount)
were added to a THF (5 ml) solution of 2-chloro-4-
phenyl-3-pyridinecarboxylic acid (145 mg) and heated under
reflux for 2hours. The solvent was removed by distillation,
and the residue was dissolved in THF (5 ml). The resulting

25 solution was added to a mixture of N-[3,5-
bis(trifluoromethyl)benzyl]-N'-tert-
butoxycarbonylethylenediamine (240 mg), triethylamine
{(0.26 ml) and THF (10 ml), while coolingwith ice, and stirred
for 3 hours at room temperature. The N-[3,5-

30 Dbis(trifluoromethyl)benzyl]-N'-tert-
butoxycarbonylethylenediamine used herein was prepared as
an oily compound, by reacting ethylenediamine with 3,5-
bis(trifluoromethyl)benzyl methanesulfonate in THF to give
an oily compound of N-[3,5-

35 Dbis(trifluoromethyl)benzyl]ethylenediamine, followed by



met hyl - 4- phenyl - 3- pyri di necarboxylic acid (as obtained in 15 the previous

Step 1) wa d and treated in the sane manner as in St |
p 1) E‘&éﬁ@ﬁgﬁz e&ﬁlﬂﬁ/msss

Ref er ence , to obtain the entitled conmpound as a pale-yellow,
oi ly substance. NVR(200MHz, CDC13) ppm 1.95-3.80(4Hm, 2.58(3H,s), *
4.15(1Hx2/ 5, d, J=16. 2Hz), 4.41(1Hx2/5, dJ886. 2Hz), 20
4.75(1Hx3/5,d, J=15. OHz), 4.85(1Hx3/5,d,J=15.OHz), 7.15(1Hx3/5,5s),
7.17(1 Hx2/5,d,J=15. OHz), 7.23-7.58(5H,n), 7.74(2H,s), 7.78(1H s) Reference
Exanple 32: N-[3,5-Bis(trifluoronethyl)benzyl]-2-chloro-N(3- 25

hydr oxypr opy fpréhest mpaciipge e gompolgidn wddhh ddartiedd -Dudydame process as

in Step 2 in epga 84
2-ch|oro-6-ngﬁﬁeﬁﬁﬁﬁgﬁgny??gbepégfg?ﬁg%aggoi%ﬁfb ac?@?ﬁ%gékégg?gd W th
N-[3,5- bis(triflThé 6REVARL)WeZANAET FredEBRFRaphiommistyne 36806 ace of
{f?gtgng_ ZE;:%;Q@Q— &a@htaﬁmlkadgtayt}ldi ﬁeeaahﬁxéhh@c&fhﬁlswthbn exg;racg;?d_ o

, 5- bi ri.fluoro enzyl ] - - r oxye anjne, to obtain the
entitled €onﬁ&§hdeg§g§ %%?&%1 I dﬁ,e 8&%%b¥?§n¥%§l¥ 12%0!\‘7192‘:,31“05@?3) ppm
1.15-1. 65( 2H/d|1‘)i_ed2. 884 3thes )sol¥ent V:Es?réﬁ()ﬁéldm)y i Sfi(Ihecdn d, Irbs.,4Hz) ,
94 4. 31(1Hx2 =15 4Hz). 4. 65 =15, ,
4.74() vy 5, 8?’}%}&%14%’%5 y.‘ié(’ %H,"é}g‘?%‘fifg?%%g'é%)?eﬂzﬁﬂf N-dy2-
7.78(1H, s) Rdfterégnbutbxyepirbogglamino)ethyl]-2-chloro-4-phenyl-3-
N[ 3, 5-Bi s(t gt -
hygroxyeth§li;g}#gbﬁgﬁgg¥#épﬁa%gh%ng&g?%&ngF}&Pghgﬁy'-
3-pyri di keca iaﬁpwﬁzosFBﬁlai PORt x} u4@-bf 6Q(EPRYL BHWBY hyR-20phenyl - 2, 3-
10 pyridi nedi, oakexyhatra,m}3. @ .ab-Bt bog teaalppepaned in accordance with
the met hod dgsggkﬁﬁqgig_%agﬁgﬁse Patent Laid-Open No. 62-106081, and this

» I r 7] - - .

has a neltin
(Step 2)

A 4N-HCl/ethyl acetate solution (10 ml) was added to
15 the compound as obtained in Step 1 and stirred for 30 minutes
at room temperature. The solvent was removed by
distillation, and agueous sodium hydrogencarbonate was
added to the residue, which was then extracted with ethyl
acetate. The extract was washed with water and then dried,
20 and the solvent was removed by distillation. Thus, the
entitled compound was obtained as a pale yellow oil (349
mg).
NMR(200MHz, CDCl,) ppm: 2.30-3.70(4H,m),
4.15(1Hx2/5,d4,J=16.2Hz), 4.38(1Hx2/5,d4,J=16.2Hz),
25 4.65(1Hx3/5,d4,J=15.2Hz), 4.84(1Hx3/5,d4,J=15.2Hz), 7.20-
7.60(6H,m), 7.65-7.80(6H,m), 8.47(1H,m).
Reference Example 23:
N-[3,5-Bis(trifluoromethyl)benzyl)-2-chloro-N-(3-
hydroxypropyl)-4-phenyl-3-pyridinecarboxamide
30 (Step 1)
3-Amino-1-propanol was used in place of 2-aminoethanol
in Step 1 in Reference Example 12, reacted and treated in
the same manner as in Step 1 in Reference Example 12, to
obtain N-[3,5-bis(trifluoromethyl)}benzyl]-N-(3-
35 hydroxypropyl)amine as colorless crystals.



73-74 C (after recrystallized fromethyl ether-isopropyl ether)], potassium
hydr oxi de (300gy4msz 70 *-ethanol (200 15 nl) was heat ed und@ETHBIYUSE or
3 hours. The solvent was renoved by distillation, and the residue was
diluted with water and then washed with gg hyl ether. The PH of the aqueous

| ayer was adjusted to 2 - 3 by adding 2 N-hydrochloric acid, and then
extracted with ethyl acetate. The extract was 20 washed with saturated
saline solution and dried, and the solvent was renoved by distillation.

Thus, 20t &1 nefl gies BBl reRian 12 cly PrEH SEy 2 o6 bAXY L hexagkg ao pal e

yel | ow cryst 6 Q) 187-188C (recr rom THF- et hyl
ether) 25 NW\MHZ Drmlde) Pppm 12 7ﬂd@w%§intpt2-01‘ﬁ FH m) |

7.40-7. 55(3H2089(8z}ﬁ5t( 155)8H=Y e 292 (0, €05P9USHz§ 2. 9. 93 (88, 8t ai ned in
t he previous S%ﬁ& s heated in acetic anhydride (50 m) under reflux for

30 2 hours. nt was renoved by distillation, and ethanol (50 ml)
was addedstogmndrﬁ:ﬁnlmﬂ%ﬁifdject1f2H{3Nanpurs at roomtenperature. Then,

t he solvent was r dj, st e r si.due was dissolved in
et hyl acetate. gnf%‘gu‘%)?/h ¢ oJIlJ(Jt?%)h @asgv\gé i tR saturated 35 saline
sol ution and drleﬂoum@d(%he Golﬁén76maﬂ rénﬁnedbe4 6595 distillation.
Thus, obtai ne&%@ges] ?) m xture of 2-ethyl ester and 3-ethyl ester (about 3:2)
of 5-nmet hyl yl=-2,3- pyridinedicarboxylic acid as a pal e-brown, oily
subst ance (3. 39 g¥he cam{me eps 39bvimed dnopsepahdwagangedchnopildee( 2£0 )

were addgg tq«ﬂ[ﬂf-ﬁﬁ@(mifﬁ%fsm S%i)séﬂzﬂhynswstance (1.94 g) as
obtained in Ste and stirred m nutes at room tenperature. The
sol vent was r%ﬂé%&%ﬂ%) ¥H%§W%W%I}%n5t%ﬂd21€n Bﬁ@eF§§PﬁuExﬂ&§1&|é@olved in
THP (40 m). réadted- ax&usﬂéaiéwumnﬁéyk&h@nﬁahheﬁ ag- mdsespethyn) am ne
(2.2 Reference Example 12, to obtain the entitled compound as
colorless crystals (the ratio of cis-trans isomers with

15 respect to the amide bond was about 3:1).

m.p. 121-122°C (recrystallized from ethyl acetate-
-isopropyl ether)

NMR(200MHz, CDC1l,) ppm: 1.00-1.70(2H,m), 2.75-3.20(2H,m),
3.35-3.55(3H,m), 4.06(1Hx1/4,4,J=16.2Hz),

20 4.31(1Hx1/4,4,J=16.2Hz), 4.65(1Hx3/4,d4,J=15.2Hz),
4.76(1Hx3/4,4,Jd=15.2Hz), 7.20-7.55(6H,m), 7.72(2H,s),
7.80(1H,s), 8.47(1H,d4d,J=5.2Hz)

Elemental Analysis for C,H,,N,0,F.Cl:
Calcd.(%): C, 55.77; H, 3.71; N, 5.42

25 Found (%): C, 55.65; H, 3.70; N, 5.57

Reference Example 24:
N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(2-

hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxamide
2-Chloro-5-methyl-4-phenyl-3-pyridinecarboxylic acid

30 was used in place of 2-chloro-4-phenyl-3-
pyridinecarboxylic acid in Step 2 in Reference Example 12,
reacted and treated in the same manner as in Step 2 in
Reference Example 12, to obtain the entitled compound as
colorless crystals.

35 m.p. 146-148°C (recrystallized from ethyl acetate-



g) and triethylamne (2.0 m) were added to the resulting solution and

stirred f%v(%ga@?%rs at roomtenperature. The reaction m xt Y& nggg ut ed
a : ﬁ or

wi th ethyl t hen washed 15 wth water, diluted hydroc I c acid,
aqueous pot assi um carbonate sol ution and. saturated saline solution, *and
dried. The solvent was renoved by di sti1d ation, and the residue was
purified by colum chromatography (hexane: ethyl acetate = 1:2) using
silica gel to obtain N[3,5- 20

bi s(trifluoronethyl)benzyl]-2-ethoxycarbonyl-N-(2-

hydr oxyet hyl }seprapyl/|etheshlenyl - 3- pyri di necar boxani de as col orl ess crystals

(1.31 9). mpMRAFGOMBP, ©OCEST pphal ki, 0od 3fur,em et hyl acetate- isopropyl
ether) 25 NWR (ZOOI\/HZ, CDC pm 1.45(3I—%<I/4 t,J=7
-

i = .IHZ%,
1. 46( 3Hx3/ 4,3 - LR 198, I 5.0 B 1bfi7) )3 - 20 Qo othi T 21230 2. @58 ) 1, ) |

g. éé?i Z|§<3H’ . 664 I ) 624 B4 MH, d, P55 219 SH: )9 ( B &I+ Zuz) ,

|/ 4, 30, okt hyl.am ne- net | uti 15

was added tofépéiifﬁhfgﬁﬁmlﬂﬂlnq%éghf@fhgyégﬁggﬁﬁgF(gggg a%*gg?a§ned i%
Step 3 and sRefexshderExidinglmir2s5at room t enperature. The sol vent was

d by disti}lati X ' i
bal o vel ow of 1§ EhoSTagleroRuabbheters SERRYET - #omPREE REEST 0
2. 12( 3Hx 2/ 3, hydroxypresd ¥ -3 gye thyy B3t -phgny B: IPBridisecayboxanide
3.04(3Hx2/ 3, d, J=4. 8kiEdro3s 2:5@1?@1?9( 3kgﬁeng139f_é¥i‘§é§ngc&fﬂ§k§iic acid
4.36(1Hxl/3,d,J=15Hz), 5 4.59(1Hx1/3,d,J=15 , 4.86(1Hx2/3,d, J=15Hz),
7.0- 7.903H ¥§s wsed (i phaceNt H-akargr4-PBeHYLIe346( 1H, s) Reference
Exanpl e 34: pytfabndtafidstfliwrapint iyl 3bepzylinr Refdrence Example 12,

hydroxyethyl )2 22 F84 "W AT NOr8r &8 ¢ e PLEIN b e Sne ey 1 PYE Sy PPSRL pgxam de
hydroxypropyl)amine that had been obtained in Step 1 in
Reference Example 23, in place of N-[3,5-

15 ©bis(trifluoromethyl)benzyl]-N-(2-hydroxyethyl)amine, and
treated in the same manner as in Step 2 in Reference Example
12, to obtain the entitled compound as a pale yellow oil.
NMR(200MHz, CDCl,) ppm: 1.10-1.80(2H,m), 2.06(3Hx1/2,s},
2.08(3Hx1/2,s), 2.80-3.30(3H,m), 3.35-3.70(1H,m),

20 4.08(1Hx1/2,d4,J=16.4Hz), 4.39(1Hx1/2,d4,J=15.0Hz),
4.47(1Hx1/2,4,J=16.4Hz), 4.70(1Hx1/2,d4,J=15.0Hz), 6.90-
7.62(7H,m), 7.72(1Hx1/2,s), 7.77(1Hx1/2,s),
8.28(1Hx1/2,s), 8.31(1Hx1/2,s).

Reference Example 26:

25 (+/-)-N-[3,5-Bis(trifluoromethyl)benzyl]l-7,8-
dihydro-7-(2, 3-dihydroxypropyl)-5-(4-methylphenyl)-8-
oxo-6-pyrido[3,4-blpyridinecarboxamide

The compound as obtained in Reference Example 3 was
reacted with (+/-)-3-amino-1,2-propanediol and treated in

30 the same manner as in Reference Example 13, to obtain the
entitled compound as a pale yellow foam.

NMR(200MHz, CDCl,) ppm: 2.20(3H,s), 3.50(2H,m), 4.02-
4.30(5H,m), 4.75(1H,b), 5.35(1H,b), 6.92-7.46(6H,m),
7.55(2H,s), 7.70(1H,s), 8.63(1H,m), 8.83(1H,b).

35 Reference Example 27:



(Step 1) In place of diethyl 5-nethyl-4-phenyl-2,3- pyridinedicarboxyl ate
in Step 1 iwoRefersence Exanple 33, diethyl PCT/JP99/01358
4- phenyl - 2, 3-pyri di nedi car boxyl at e (see Japanese 15 Patent Lai d- Qpens No.
62-106081) was reacted and treated in they sanme manner as in Step 1 in

Ref erence Exaple 33, to obtain 4-phenyl -2, 3-pyridi nedi carboxylic acid as
pal e yellow crystals. mp. 146-148 C (recrystallized from THF-i sopr opyl
ether) 20 NWVR(200MHz, CDC13 + DMSO-d6) ppm 7.3-7.6(6HmM,

8. 69(1H dJ=5. Oh) (b py Ps Tigo COUPALAGH 28HOBYRRABY 3, - BBk dae Jgeact ed

and treated in the sane manner as Tn p 2 1Th Reference anple 25 33, to
obtain a m xt¢REPFamide hy| ester and 3-ethyl ester (about 3:2) of

4- phenyl - 2, 3- pyr i #hh & eHnfRIuNE Mk 6b &1 fle @i SRape2 P We £ eHenteS BREMPNEE.
(Step 3) The oily substance as obtaj ned |nn§;gg 2 s reacted 30 and
treated in theYeSepfiih bepayiamine and-treahed 1R thy samgmapgegy i n

N-[ 3, 5- biss(tas fin weterchyle) branple- 2; ctd@breirbamd eitiied compound
hydr oxyet hyl ) - 4- pheny] - 3- pyri di hecar boxam de as a pale- yellow, oily

subst ance. 3528 M‘}%Joﬁ’\ﬁ,gﬁiﬁ%%ppm 1.48(3H,t,J=7. 1Hz), 2.71(1H m,
97 3.1-3.7(3Hnp, U84-Y8W(CH mgcrystidlYisedcfipm dcéfond-82hghnmpther)

2. 78( 1163, & gy By RrpA( el 44t ) oL3 5B, 9 27 4THR, GgTPOUNG

as obtained in was’ red and treat’ed 1 n ‘the 'Same mann as’i‘'n Step
4 in Referencé.£ahpb2(3,m}o b2 Wi Ad. enti &) 8dOHBIpound as a

pal e-yel how, Riryrenbs!Brssp1dMg 200Miz, CDA 3)
ppn]2'73(1H’n)’3'g§?§t%tégégiggbgt%%&l)-8-oxo-5-phenyl-8H-
pyranc[3,4-blpyridine-6-carboxamide
The compound as obtained in Step 2 in Reference Example

9 was reacted with 3,4-dichlorobenzylamine and treated in

15 the same manner as in Reference Example 3, to obtain the
entitled compound as colorless crystals.
m.p. 198-200°C (recrystallized from acetone-ethyl ether)
NMR(200MHz, CDCl1l,) ppm: 4.44(2H,d,J=6.0Hz),
7.10(1H,d4,J=8.2,2.0Hz), 7.25-7.70(10H,m),

20 8.96(1H,dd,J=4.3,1.7Hz)
Reference Example 29:

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-[(S)-

3-hydroxy-2-methylpropyl]-5-methyl-4-phenyl-3-
pyridinecarboxamide

25 The same process as in Step 2 in Reference Example 12
was repeated, except that 2-chloro-5-methyl-4-phenyl-3-
pyridinecarboxylic acid was reacted with N-[3,5-
bis(trifluoromethyl)benzyl]}-N-[(S)-3-hydroxy-2-
methylpropyllamine [this was prepared by reacting 3,5-

30 bis(trifluoromethyl)benzyl methanesulfonate with (S)-3-
amino-~2-methylpropanol in THF, and this is a colorless oily
substance and was identified by NMR(200MHz, CDC1l,) ppm:
0.86(3H,d,J=6.8Hz), 1.98(1H,m), 2.63(1H,dd,J=9.4,11.8Hz),
2.70-2.90(3H,m), 3.56(1H,dd4,J=8.6,10.6Hz),

35 3.71(1H,d4d44,J=1.4,4.0,10.6Hz), 3.87(1H,d4,J=13.8Hz),



10 3.06(3Hx2/3,d, J=5. OHz), 3.1-3.9(3H 1), 4.29(1Hxl/3,d, J=16Hz),

4.52(1Hx2/ 4.54(1 Hxl /3,d,J=16Hz), 4.93(1Hx2/3, d,z}= nesl - O-
7.9(9H, m , %‘5‘9?992»4( 1%2/3 bd), 8.19(1Hxl/3, bd), 8.59(1Hd, J=5. 2|—'Tzk)1j”?§_g’a”587

Ref erence Exanpl e 35: N-Benzyl - 2- et hoxycar bonyl - N- ( 2- hydr oxyet hyl ) - 5- '
met hyl - 4- phenyl - 3- pyri di necar boxam de ™ oil y substance as obtained in
Step 2 in Reference Exanple 33 was reacted with N-benzyl-N(2- 20

hydr oxyet hyl ) ami ne and treated in the sane manner as in Step 3 in Reference

Exanple 33, to obtain the entitled conpound as a pale-yellow, oily
subst ance. NVRRQOUMIHE, TGI8z bpnd - 19 G 3kl / 4, t, J=7. 2Hz) ,

1. / =
3 32??%2 L3 I_giicezoé5ﬁ3éfii;}_3ﬁffosl__xiﬁeﬁfi3§|Xg§ﬂi§)_neg?rbgfgl§c7(4H m

5. 37(1 Hx3/ 4, %FJJGFIGF‘E)N B3 a2 sEr el fjuoromsthyl ) pensy Ll Nol 7- 6( 8Hm)

8. 65(1 Hx3. 4, ByarSxPSthyK jdmﬂﬁﬁ Refetepce Hxmeférolce FPxample 12,
N-[3,5-Bi_s(t |f| or ongt

h enzy
hydroxyprsopy 1€ % MER Ty TSt @h@%‘lﬁ‘ﬁbﬁa?wdﬁn%ﬂ%v?xyllc acid was _
3- pyri di necardaxeead del €ISt e 1abdhne mehyicnddtRACR, as obt ained in Step 2 in

E?fs((a'[ ?P?Fuﬁ%%ﬁﬂ?’b‘%ﬁ’% fﬂﬁ\f?gﬁ%&d‘ﬁ)i 'r\t){)é?)a _%Feat ed in the

same manner mthml&mmmmefm@n’@ee &edple '@@et@amgtlaanner as in

N-[3,5-bis(tgsfd pPenzy! led-obt th titl
et hoxycar bony ﬁ - N- rojpﬁyropy'l% 5- ?re ?\%/n 4- %hee%y} ed Compound as

pyri di nd®ar b%x%t‘hgr%l%% L FWECoi |y substance. NI\/R(ZOOI\/HZ CDC13)
ppm 1. 44(3|‘f¥ﬂm(42@0biff27 |th’dl lpphat 3txé0 4ot sdE3ulmly) , 115@%%(;(&11 m),

2. 17(3Mx314. 8) 6025 1A ek S% 13 52 (44T hIN - 4 20904 161 5, 4y J=16HE).
7.00-7.85(8H,m), 8.34(1H,m)
Reference Example 30:

15 N-([3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-[(R)-
3-hydroxy-2-methylpropyl]~5-methyl-4-phenyl-3-
pyridinecarboxamide

N-[3,5-Bis(trifluoromethyl)benzyl]-N-[(R)-3-
hydroxy-2-methylpropyllamine was reacted and treated in the

20 same manner as in Reference Exaple 29, in place of N-
[3,5-bis(trifluoromethyl)benzyl]-N-[(S)-3-hydroxy-2-
methy lpropyl]amine in Reference Example 29, to obtain the
entitled compound as a colorless oily substance. The NMR
spectrum (200MHz, CDCl,) of the compound obtained herein was

25 the same as that of the compound obtained in Reference
Example 29.

Reference Example 31:

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(2-
hydroxyethyl)-6-methyl-4-phenyl-3-pyridinecarboxamide

30 (Step 1)

A mixture of ethyl 2-chloro-6Fmethyl-4-phenyl-3-
pyridinecarboxylate (15.43 g), ethanol (70 ml) and agueous
4N-sodium hydroxide solution (70 ml) was heated under reflux
for 2.5 hours. The reaction mixture was concentrated, and

35 the resulting concentrate was made acidic (pH 3) by adding



4.35-4. 60(3H+ Hx3/4, ), 7.10-7.80(8H,m, 8.64(1Hx3/4,s), 10 8.68(IHxl/4,5s)
(Step 2) Thavammresnd as obtained in Step 1 was reacted and tPEHIBRIOLIFEt he
same manner as in Step 4 in Reference Exanple 33 to obtain the entitled
conpound as a pale-yellow, oily 15 subsgimnce. NVR(200MHz, CDC13) ppm
1.3-1.9(2H, M, 2.11(3Hx3/5,s), 2.14(3Hx2/5,s), 2.7-3.8(4H n),
3.02(3Hx3/5,d, J=5.2Hz), 3.03(3Hx2/5,d,J=5.2Hz), 4.04(1Hx2/5,dJ=16Hz),
4.28(1Hx3/5,d, J=15Hz), 4.46(1Hx2/5,d, J=16Hz), 20 4.82(1Hx3/5,d, J=15Hz),

5. 06(1 o/ 5 )@?ﬁieﬁg’d PRSI Shod dRALELs ERULAGLS b0,

in Ref erence e 3The QStW@FJ?é Ugﬁawmeﬁs widihe %@QWQQ |aqueMIT ances
using 25 2- e iGN eaA kpddd © &¢d dtRE@dsbhvent was
substi t ut ed- subst [ tut ed) benzyl am nes { N ( 2-

hydr oxyet hyl )r e, St A A y TS n &P Rined was 2-chloro-6-

di chl orobsnzyﬂétrl\}'](-?& - -ppialinecatbddy¥ic acid as colorless

di met hoxybenz rox et hyl )am ne, N-benzyl-N 30

[ 2- hydr oxyet dr oxypropyl )-N-(3, 4, 5-

trimet hoxybemryd ) alralnel,9Nd)e(rmdryﬁ{a(ﬂizaedlyﬂrmyeﬁhylreahytptepyI ] am ne,

N-benzyl - N- [ (R) z.3= r - 2-v et hyl propyl | am ne,

N F3, 5-bi str ﬁ?ﬂ%‘%ﬁ%’}& %ﬁﬁ%e)nzyl 3- N[(S)-3-hydroxy-2-nmnet hyl propyl | am ne
and N-F3, 5- 38R(200MHE .f CDSLohprhy|3 JehG3H is N- 7(-Rp-(IHnsdr.oxy42({5H, s 39
net hyl pr @py! | ey @pect i vely) by substantially the same reaction and

wor k- up as Reference anple 12-Step 2. The physico-chem cal data are
descri bed bel G#eRetkrence Exanple 37: 5

2- Ch|OLO h;(2 hYdI@XyBi@%|df42@@&Ddfogh(ﬁhéng%-B—pyridinecarboxylic
trimet hoxyben ridihecarboxam de (Jé)(:l m
5 05-2. 50(2Hq1‘%/ 321 %’ %ﬁ}_"#e erence '\M:Qémpfwm -cﬁiogg- -
methyl-4- phenyl-3-pyridinecarboxylic acid (as obtained in
15 the previous Step 1) was reacted and treated in the same
manner as in Step 2 in Reference Example 12, to obtain the

entitled compound as a pale-yellow, oily substance.
NMR(200MHz, CDCl,) ppm: 1.95-3.80(4H,m), 2.58(3H,s),
4.15(1Hx2/5,d4,J=16.2Hz), 4.41(1Hx2/5,d,J=16.2Hz),

20 4.75(1Hx3/5,d,J=15.0Hz), 4.85(1Hx3/5,d,3=15.0Hz),
7.15(1Hx3/5,s), 7.17(1Hx2/5,d4,3=15.0Hz), 7.23-7.58(5H,m),
7.74(2H,s), 7.78(1H,s)

Reference Example 32:
N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(3-
25 hydroxypropyl)-6-methyl-4-phenyl-3~-pyridinecarboxamide
The same process as in Step 2 in Reference Example 12
was repeated, except that 2-chloro-6-methyl-4-phenyl-3-
pyridinecarboxylic acid was reacted with N-[3,5-
bis(trifluoromethyl)benzyl]-N-{3-hydroxypropyl)amine in

30 place of reacting 2-chloro-4-phenyl-3-pyridinecarboxylic
acid with N-[3,5-bis{trifluoromethyl)benzyl]-N-(2-
hydroxyethyl)amine, to obtain the entitled compound as a
pale-yellow, oily substance.

NMR(200MHz, CDCl,) ppm: 1.15-1.65(2H,m), 2.59(3H,s),

35 2.75-3.20(2H,m), 4.06(1Hx2/5,4d4,J=15.4Hz),



4.00-4.40(1 Hx3/2, M, 4.93(IHxl/2,d,J=14.2Hz), 6.22(2HxI/2,s),

6. 55(2HxI / ,25-7.70(6H m, 10 8.42(1Hxl/2,d, J=6.2Hz) ;

8. 48(| I—le/%"é;gj“7 8Hz) (a 1:1 m xture of the am de rot aners)PCTgpl?Sg(rnez'ﬁ%e
Exanpl e 38: 2-Chl oro- N (3, 4-di chl orobengz 92%I) N ( 2- hydr oxyet hyl ) -

4- phenyl - 3- pyri di necar boxam de 15 NWMR(Z00MHz, CDC13) ppm 1.80-3.85(5H m,
3.96(1Hx4/9,d, J=16. OHz), 4.24(1Hx4/9,d,J= 16.CHz), 4. 44(1 Hx5/ 9, d, J=15. 2Hz) ,
4.92(1 Hx5/ 9, dJ=15. 2Hz), 6.50- 6.85(2H, M, 7.10-7.70(7H, M, 8.46(1H mM (a
5:4 mxture of the am de rotamers). 20 Reference Exanple 39:

2- Chl or o- N- (8: 31 61 %2 h9x§ bEnES 1 4Ha) ( 24.65(1Hx3/5,4,J=1 ZHZ)

hydroxyet hyl ) - -ﬂwimy}s ?apﬂmllmw bpxee m SIVR( 20944y hgpm
2. 70- 4. 30( 12H 3( d, J=14. 8Hz) 4T TACIHKT T 2, i3 14 8 6. 30-
25 7.00(3H, fy )76'6('6@&% +8) 39(1 Hx| / 2, d, J=5. OHz) ,

8.46(1 Hxl/2 ldeﬂéﬁeﬂdzﬁ)n;eanﬁlé_ Jgxture of the am de rotaners). Reference

T oo Lot LB PR, > 2o 2,1

2. 75-3. 15(1th@ro£y@ﬂa1815&i-3hett)y182-9&étmmmodaﬁﬁom94 phenyl-

4.26(1HxI /2, 4, 1/2,d, J=15. OHz), 4.95(1 HxI/2,d, J=15. OHz),
6. 74§2Hx|/2 gl ‘}Y%’?@’Z‘F%%&W?%é 5 7. 10-7.65(9?4, m, 8.(42(1H, m 100 (Za

1:1 mixture ()$t¢lhe1hm de rotaners). Reference Exanple 41
2- Chl or o- N- ( 3- hygr gx¥paPeYbE- éi@bﬁfylsl\héghﬁlﬁ mal

trlnethoxybenzyl ri di necar boxam de
&jzne/‘gil I-f(l 70 g} ht%%% |‘F9<%/9r%&3§r§31 gﬂz)

1. 10- 2. 30( 3P

accordance w1th the method described in Japanese Patent
Laid-Open No. 62-106081, and this has a melting point of
73-74°C (after recrystallized from ethyl ether-isopropyl
ether)], potassium hydroxide (20 g) and 70 %-ethanol (200
15 ml) was heated under reflux for 3 hours. The solvent was
removed by distillation, and the residue was diluted with
water and then washed with ethyl ether. The PH of the aqueous
layer was adjusted to 2 - 3 by adding 2 N~-hydrochloric acid,
and then extracted with ethyl acetate. The extract was
20 washed with saturated saline solution and dried, and the
solvent was removed by distillation. Thus, obtained was
5-methyl-4-phenyl-2, 3-pyridinedicarboxylic acid as pale
yellow crystals (3.06 g):
m.p. 187-188°C (recrystallized from THF-ethyl ether)
25 NMR(200MHz, DMSO-4,) ppm: 2.10(3H,s), 7.20-7.30(2H,m),
7.40-7.55(3H,m), 8.65(1H,s)
(Step 2)
The compound (2.9 g) as obtained in the previous Step
1 was heated in acetic anhydride (50 ml) under reflux for
30 2 hours. The solvent was removed by distillation, and
ethanol (50 ml) was added to the residue and stirred for
4 hours at room temperature. Then, the solvent was removed
by distillation, and the residue was dissolved in ethyl
acetate. The resulting solution was washed with saturated
35 saline solution and dried, and the solvent was removed by



6.18(2Hx4/7,s), 6.52(2Hx3/7,s), 7.20-7.60(6H m, 8.47(1H1) (a 4:3 mxture
of the ami dworgomaisers). 10 Reference Exanple 42: PCT/JP99/01358
N- Benzyl - 2- chl or o- N-[ ('S) - 3- hydr oxy- 2- net hyl propyl | - .

4- phenyl - 3- pyri di necar boxam de NVR(200Mds, CDC13) ppm 0.50-0.85(3H m,
1.40-1.85(IH M, 2.20-3.75(5H, M, 3.80-5.15(2H,n), 6.60-7.65(11H m, 15
8.42(IH M (a 2:1 mxture of the am de rotaners). Reference Exanple 43:
N- Benzyl - 2- chl or o- N-[ ( R) - 3- hydr oxy- 2- net hyl propyl | -

4- phenyl - 3- p)d&s@lﬁ.@.%%&@ﬁx an‘t’ﬁ'@s 2Q>b'ﬂ\ﬁ(x?é}90/h'§ a ﬁ@gtﬁ):el%’fr‘z 2R 1985 taE

spectrum of the conmpound of Ref er ence Exanp : Reference Exa Ie 44

N-[ 3, 5- Bi s(t AR GGP(‘}Mtlh?Ffﬁéniﬁwuf @rrIz(?r c?ﬁ\ﬁr(ﬂgthyl -phenyl- ,

3- hydr oxy- 2- @Hmlwe@ablah:béx@hmyhcid ak apyaldmﬁsaﬁboo.(ﬁnircaxmth,
cbd 3) ppm 3 53%3 /4 d, J=7.0Hz), 0.63(3Hxl/4,d,J=7.OHz),

0. 75(3HxI / 4, 432 . 0.81(3HxI/4,d,J=6.8Hz),

1.50- 1. 90% | H,(Sited. 49- 3 80(5H, m), 4.00-4.95(2H,n), 7.10-7.90(9H m

N[35 B s(tr.nﬁ%i%#émﬁﬁ’%i Shpt B5aRYoBRiRE IR Th o5 5UEE RGUR! © 45
3- hydr oxy- 2- rbst lay [TEFod\3I0] mL)pisedptidn o i thieeriakpoxaps tands ( NVRE 29D MHz,

CDA 3) ppm btaihg iﬂeﬁiég”h‘)f ahfCst2FPRHENEor 360m1RhtEE" §ECPSEM
Exanpl e 44. Reference

N- Benzyl - 7, 8- &iempglrg.tprea, h";’/la?cﬁa/]b(ﬁf}ﬁ yas.yegmoved by distillation, and
met hy| phegy| Jend e iGey Wadoldd.ckd1wsd | K neger boani e N-[3,5- (Step 1)

Bis(trifluoromethyl)benzyl]-N-(2-hydroxyethyl)amine (2.2
g) and triethylamine (2.0 ml) were added to the resulting
solution and stirred for 16 hours at room temperature. The
reaction mixture was diluted with ethyl acetate, then washed

15 with water, diluted hydrochloric acid, agueous potassium
carbonate solution and saturated saline solution, and dried.

The solvent was removed by distillation, and the residue
was purified by column chromatography (hexane:ethyl acetate
= 1:2) using silica gel to obtain N-[3,5-

20 bis(trifluoromethyl)benzyl]-2-ethoxycarbonyl-N-(2-
hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxamide as
colorless crystals (1.31 g).

m.p. 138-139°C (recrystallized from ethyl acetate-
isopropyl ether)

25 NMR(200MHz, CDCl,) ppm: 1.45(3Hx1/4,t,J=7.1Hz),
1.46(3Hx3/4,t,J=7.1Hz), 2.18(3Hx3/4,s), 2.19(3Hxl/4.s),
2.82(1H,m), 3.2-3.7(3H,m). 4.15-4.62(4H,m), 7.05-
7.80(8H,m), 8.65(1Hx3/4,s), 8.68(1Hx1/4,s)

(Step 4)

30 40 tMethylamine-methanol solution (15 ml) was added to
a THF (5 ml) solution of the compound (377 mg) as obtained
in Step 3 and stirred for 16 hours at room temperature. The
solvent was removed by distillation, and the entitled

compound was obtained as a pale-yellow, oily substance (370
35 mg).



Usi ng the conpound as obtained in Reference Exanple 2 - Step 2 and

benzyl am n ntially the same reaction and work-up as gealposass
Exanpl e 2 %V%ﬁdg%?%ams conducted to give

N- benzyl - 5- (4- net hyl phenyl ) - 8- oxo- 8H 1g *
pyr ano[ 3, 4- b] pyri di ne- 6- car boxam de as Bl orl ess crystals. mp. 208-209 C
(recrystallized from acetone-isopropyl ether) NVR(200MHz, CDCl3) ppm
2.45(3H,s), 4.48(2H,d,J=5.6Hz), 15 7.10-7.40(10H, m, 7.58(2H m,

|

8.94(1H, dd, J=3. 6&2. 2Hz) . éSteg 2) Us qg t he conpound as obtained in Step 1
and 4- ani noNMREGPAMER . SDEds hrkP® | - Y HESHRAE3 rehct ? okt 63K WO kS Up as
Ref erence Exanpbe1#i3myas3condunkedsta,gk-8e248¢,20 entitled conpound as

colorless crystals. mp. .205-207C (recrystallized from acet one-i sopropyl
ether) NVR( 2éew,§ﬂééés3?'8ﬁﬁ1-8%?A8( gH?ﬁ)‘?@béé?zm)m ,2.45(3H, s),
2.86(1Hkb),n?uEWQIHxn/3$a,9HZBHz3,85%ZH(melzs,d?J846ﬁHJd,J:6.C}t)j
6.8-7.1 , My, £.30-7..35(8H,_ .5 7.5 H =8.4&1. 4Hz) ,
s L T e, arstcin e

- enzyl - Is ré- e - , . 8. ,
met hyl but yl) - h | X48- oxo- 6-pyrido[ 3, 4- b]pyridi necar boxam de
Starting froﬁ??%geggkpﬁgggsgé_%%fained I n Reference Exanple 46 - Step 1 and
THP- et her of (R) MN4-I3mbSn@iz( teddfRponometbyddbengyddr-Antii2al |y the same

reacti on andy k+Hp13s2BpEenenafiEsagPbayiQ4vageagnduct ed to give the
102 entit] ed ggggggnd gsgcolorlegs crystals.Yn1p%9226?227 C (recrystallized

from acet®nePELAPIPECATPPXRIRASOOMz, " CDC13) ppm 0. 81(3H, d, J=6. 6Hz),
1.5-2. 0( 3H, n(stepd4(3Hs), 3.20-3.55(3H m, 3.93(2H m,

In place of diethyl 5-methyl-4-phenyl-2,3-
pyridinedicarboxylate in Step 1 in Reference Example 33,
diethyl 4-phenyl-2,3-pyridinedicarboxylate (see Japanese

15 Patent Laid-Open No. 62-106081) was reacted and treated in
the same manner as in Step 1 in Reference Exaple 33, to obtain
4-phenyl-2,3-pyridinedicarboxylic acid as pale yellow
crystals.

m.p. 146-148°C (recrystallized from THF-isopropyl ether)

20 NMR(200MHz, CDCl, + DMSO-d4;) ppm: 7.3-7.6(6H,m),
8.69(1H,d4,J=5.0Hz)

(Step 2)

The compound as obtained in Step 1 was reacted and
treated in the same manner as in Step 2 in Reference Example

25 33, to obtain a mixture of 2-ethyl ester and 3-ethyl ester
(about 3:2) of 4-phenyl-2,3-pyridinedicarboxylic acid as
a pale-brown, oily substance.

(Step 3)

The oily substance as obtained in Step 2 was reacted

30 and treated in the same manner as in Step 3 in Reference
Example 33, to obtain N-[3,5-
bis(trifluoromethyl)benzyl]-2-ethoxycarbonyl-N-(2-
hydroxyethyl)-4-phenyl-3-pyridinecarboxamide as a pale-
vyellow, oily substance.

35 NMR(200MHz, CDCl,) ppm: 1.48(3H,t,J=7.1Hz), 2.71(1H,m),



5 4.31(2H,d, J=5.4Hz), 6.75-6.90(2H, M, 7.1-7.3(8H m,

7.39(1H, dd, IvBeed3RHz), 7.61(1H, d, J=8.2Hz), 8.68(1Hd, J=4. 2HzPCTHRIEESce
Exanpl e 48: (S)-N Benzyl -7, 8-di hydro 7- (4-hydroxy-3- 10

met hyl but yl ) - 5- (4- et hyl phenyl) 8- oxo0- 6-¢yrido[ 3,4- b pyridinecar boxam de
Starting fromthe conpound as obtained in Reference Exanple 46 - Step 1 and
THP- et her of (S)-4-am no-2- nethyl-I|-butanol, substantially the sane
reaction and 15 work- up as Reference Exanpl e 19 was conducted to give the

entitled conpg c m 2 crystallized from
acet one- et hyl e?heraf(m ,{)(%Eﬁsm) P 13 1€ gg??ﬁ(hgpezt Fgm of the
conpound of Rbf%?@ﬁ:eﬂExaiFmT%(W32€)rdRéfér§“§é Exanpl e 49: _

(R)-7,8-Dihydg %Jciﬁxiwr&xy-é g iyl butyl) - 5- (4-
met hyI phenyl ) -8-o0xo-N-(3, 4, 5-tri met hoxybenzyl ) - 6-
pyri do[ 3, 4- b] iﬁ??ﬂl‘thar boxami de (Step 1) 25 Usi ng the compound as

obL ai ned IslnI Referﬁﬁéec&ipmaha ds- obtapnédand 8tép5S3t kaketheavtenztani ne,
substanti a Yy

was conduct eth%alj?@é‘s%ﬁ%C%?%n Ainelh s %ﬁjﬁ%ﬁffn?ecf%renc@hxampl Step 4

(3,4,5-tri rretfms)xylttemﬂa)uﬁlbhpyeanmi:med dncbrpgomnldrms @ pale-yalimwgmoddyas
col orl ess Cry%'kﬁééi g p. 195-196C (recrystallized from acetone-isopropyl
et her) NVR(20 ) 3)ppm 2. 45(3H,s), 3.84(3H,s), 3.85(6Hs),

4. 40(2Hd, J=5. S¥R{ 208MBg( ZRCL), ) ppmi:72 28 (18 8) O3z)05 (MWIxX17/ DA .44+ DH)0Hz) ,

7.32(2H, 4,0 83CEg13H12§§ 3ang Hz)log g g4§%yﬂdg)3 =4.082.2Hz). (Step 2)

Starting fromthe conpound as obtained in Step 1 and

4.29(1Hx1/3,d4,J=16Hz}, 4. 52(1Hx2/3 d J—15Hz)
4.54(1Hx1/3,d4,J=16Hz), 4.93(1Hx2/3,d4,J=15Hz), 7.0-
7.9(9H,m), 7.95(1Hx2/3,bd), 8.19(1Hx1/3,bd),
8.59(1H,d,J=5.2Hz)

15 Reference Example 35:

N-Benzyl-2-ethoxycarbonyl-N-(2-hydroxyethyl)-5-
methyl-~4-~phenyl-3-pyridinecarboxamide

The oily substance as obtained in Step 2 in Reference
Example 33 was reacted with N-benzyl-N-(2-

20 hydroxyethyl)amine and treated in the same manner as in Step
3 in Reference Example 33, to obtain the entitled compound
as a pale-yellow, oily substance.

NMR(200MHz, CDCl,) ppm: 1.44(3Hx1/4,t,J=7.2Hz),
1.46(3Hx3/4,t,J=7.1Hz), 2.15(3Hx3/4,s), 2.19(3Hx1l/4.,s),

25 2.6-3.7(4H,m), 3.96(1Hx3/4,d4,J=15Hz),
4.00(1Hx1/4,d,J=15Hz), 4.4-4.6(2H+1Hx1/4,m}),
5.37(1Hx3/4,d,J=15Hz), 6.48(2Hx3/4,m), 6.82(2Hx1/4,m),
7.0-7.6(8H,m), 8.65(1Hx3.4,s), 8.66(1Hx1/4,s)

Reference Example 36:

30 " N-[3,5-Bis(trifluoromethyl)benzyl]-N-(3-
hydroxypropyl)-~5-methyl-2-methylaminocarbonyl~4-phenyl-
3-pyridinecarboxamide
(Step 1)

The oily substance as obtained in Step 2 in Reference

35 Example 33 was reacted with N-[3,5-



THP- et her of (R)-4-am no-2-nethyl-1-butanol, 5 substantially the same
reaction a%%ﬁz{?lﬁizup as Reference Exanple 19 was conduct ed {
entitled c as colorless crystals. mp. 194-195*C (re rysta ?I zed
from acet one-et hyl ether) NVR(200MHz, 13) ppm 0.84(3H,d, J=6. 8Hz)",
1.5-2.0(3H, M, 10 2.38(3H,s), 3.2-3.6(3H M, 3.65-3.95(2H, n), 3. 80(6H, s),
3.82(3H,s), 4.23(2H,d,J=6.0Hz), 6.40(2H,s), 7.05- 7.40(4H m,

7.32(1H, dd, J=8. 2&4. 2Hz), 7.56(1H, dd, J=8. 2&1. 6Hz), 7.80(1H m,

8.63(1H, dd, J=4. 2&1. 6Hz). 15 Reference Exang)l e 50:

(S)- 7, 8- Di hyiks{ triflugrnesdhyil Yhanay bltN1 § 3 shydroxypropyl)amine and

et hyI phenyl 9 r&s Q@i {Be bamd maARBROXY BeNEYEL)- :55‘1n Reference Example

pyrido[ 3, 4- yridi necar boxam de St fromthe conmpound as obtained in
Ref er ence 2043'O By N- It 5 bisy &Fiﬁﬁ‘%‘f‘?@?tl&’ %?@W]a}ﬁ %o- 2-

gt hy: 1- gutmxyéad mm4mw-ﬁyuﬁ:m¢m)+mamymkpw]@nﬁf Ref erence
anpl e WwWas uct ve the e conp C Orl ess
cryetal s5 mivridiieGirtonsus ad i Sle 1y ehiSleronly SihFeatier) o

NMR( 200VHz, mucuz)omm Gimne_,)appmhelsﬁdc(tsmmf t,¥e=7cAlzdund of Reference
Exanpl e 49. I

(R -N-(3, 5- Eiel Sk T ?g% 0C2H.m). 2.17(3Hx3/4,s),

hydr oxy- 3- neZJ‘Mb%HIS'lMESXA Zrel-tﬁ/-lbgféﬁyﬂb B %o BHxBM4 , Gy I+ HOHB) 4- b

pyridi necar b@Xﬁnﬂ%d@mﬁswm ther CoNPsusk AR) obg 24 Nefhsk 3 Red pr ence
Exanmple 2 - S:/\ﬁs)kl and - di net hoxybenzyl am ne, substantiall y the same

reacti od%and® ference Exanple 2 - St ep 4 35 was conducted to
give N-(3,5- (:k;f@p hz))(ybenzyl) 5-(4- 104
met hyl phenyl) - 8- gx0- 8L BYGARCLS SoPA P4 IiResPapCl BQX2RLYSLER Q401! eSS

crystals.
treated in the same manner as in Step 4 in Reference Example

33 to obtain the entitled compound as a pale-yellow, oily

15 substance.

NMR(200MHz, CDCl,) ppm: 1.3-1.9(2H,m), 2.11(3Hx3/5,s),
2.14(3Hx2/5,s), 2.7-3.8(4H,m), 3.02(3Hx3/5,4,J=5.2Hz),
3.03(3Hx2/5,d,J=5.2Hz), 4.04(1Hx2/5,d4,J=16Hz),
4.28(1Hx3/5,d4,J=15Hz), 4.46(1Hx2/5,d4,J=16Hz),

20 4.82(1Hx3/5,d4,J=15Hz), 7.0-7.6(5H,m), 7.63(2H3/5,s),
7.67(2Hx2/5,s), 7.73(1H,s), 7.96(1Hx3/5,bd),
8.06(1Hx2/5,bd), 8.45(1Hx3/5,s), 8.48(1Hx2/5,s)

The compounds as described in Reference Example 37 -
45 were obtained as pale yellow oily substances using

25 2-chloro-4-phenyl-3-pyridinecarboxylic acid and N-
substituted-N-(substituted)benzylamines {N-(2-
hydroxyethyl)-N-(3,4,5-trimethoxybenzyl)amine, N-(3,4-
dichlorobenzyl)-N-(2-hydroxyethyl)amine, N-(3,4-
dimethoxybenzyl)-N-(2-hydroxyethyl)amine, N-benzyl-N-

30 [2-hydroxyethyl]amine, N-(2-hydroxypropyl)-N-(3,4,5-
trimethoxybenzyl)amine, N-benzyl-N-[(S)-3-hydroxy-2-
methylpropyl]amine, N-benzyl-N-[(R)-3-hydroxy-2-
methylpropyllamine, N-[3,5-bistrifluoromethyl)benzyl]-
N-[(S)-3-hydroxy-2-methylpropyllamine and N-{3,5-

35 (bistrifluoromethyl)benzyl]-N-[(R)~-3-hydroxy-2-



m p. 154-155C (recrystallized fromethyl acetate- isopropyl ether) 5

NVR( 200MHz, WOQbAY1Bpm 2. 45(3H,s), 3.78(6H,s), 4.41(2H, dJ=5. REGIJPI01358
6.41(3H, m, 7.17(2H,d,J=8.0Hz), 7.23(1Hb), 7.33(2H d,J=8.0OHz), 7.58(2HM,
8.94(1H, dd, J=4. 0&2. 2Hz). (Step 2) 10 ggoStarting fromthe conpound as
obtained in Step 1 and THP-ether of (R)-4-am no-2-nethyl-I-butanol,
substantially the sane reaction and work-up as Reference Exanple 19 was
conducted to give the entitled conmpound as colorless crystals. 15 mp.

opm 1328&éLe&%’%%@h%@?%lé@?%acﬁg%%yﬁ%ﬁlﬁﬁy'bf gﬁiﬂ (g
3. 25- 3. 60( 2H, spme3rgectiion) angd, Ge{lzwmasmqé%m@e § 122f>Step 2.

6.25(2H, d, J=2. 2Hg) p h&;&é()lb‘h&micaﬂﬁé)ta arkbdéestritddbelow.
7.30( 1H, dd, J 8 4&4 lgw 7.56(1H, dd, J=8. 4&1. 6Hz)
(0]

8. 65( 1H, dd, J=R e@le)Ex‘Pﬁ'? junds as described in Reference Exanpl e 52
- 54 and 1g4 wereMrﬂdwimzoaiﬁmﬁwmpl)—y461blbéﬁﬁn€leS(3$4ns 25

2-chl oro-4- (4-net hen Vgl |n9 r ox ac [prepared from
2- cyano- 3- met At "@éﬁ’ r‘%‘t"?"fgia é PN 11een'"oF?c ‘i S hyl ester by
condensat i on \NMR{ 2¢,0MHA ,n€DOY] Jappman des €2 n80 h2H, maetzuaommwbmm)
cy;:l i zation ugi pg %groggg%c/?dggl de %rbg“]%’&%i ng, Sy Oiﬁ(f} s 30 of the
ester group: mp. e
N- subst i t ut ed-N22RAEbelit24ts9d) @WI% &, ). e1.2p-7.70(6H,m),

benzyl - N-{g- hydraxmaid/ 2 N1 . i’ﬂ‘z()3 %. 48(1Hx1/2,d,J~5.8Hz)
bis(trifl uororret hyI ) benzyl | 2- hyd| roxa(/ﬁr;t am ne N-
benzyl - N-[(S)- (@ Hy: W?‘??EH%(/ 35

{3,5-bis(trif Inw@midwlmsel ]33}:N- I (S) 3- hydr oxy- 2- 105

- methyl propyl | am ”ez-ér‘?chr Ctﬁ v(eg y& &’JYcﬁfgrch ItIIZ]af 5yNt I(ﬂg -hydroxyethyl) -

: 4-phenyl-3-pyridinecarboxamide

15 NMR(200MHz, CDCl,) ppm: 1.80-3.85(5H,m),
3.96(1Hx4/9,d,J=16.0Hz), 4.24(1Hx4/9,4,J=16.0Hz),
4.44(1Hx5/9,d,3=15.2Hz), 4.92(1Hx5/9,d4,J=15.2Hz), 6.50-
6.85(2H,m), 7.10-7.70(7H,m), 8.46(1H,m)
(a 5:4 mixture of the amide rotamers).

20 Reference Example 39:
2-Chloro-N-(3,4-dimethoxybenzyl)-N-(2-
hydroxyethyl)-4-phenyl-3-pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 2.70-4.30(12H,m},
4.53(1Hx1/2,d4,J=14.8Hz), 4.74(1Hx1/2,d4,J=14.8Hz), 6.30-
25 7.00(3H,m), 7.20-7.65(6H,m), 8.39(1Hx1/2,d4,J=5.0Hz),
8.46(1Hx1/2,d4,J=5.2Hz)
(a 1:1 mixture of the amide rotamers).
Reference Example 40:
N-Benzyl-2-chloro-N-(2-hydroxyethyl)-4- phenyl -3-
30 pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 2.27(1Hx1/2,b), 2.60(1Hx1/2,b),
2.75-3.15(1H,m), 3.25-3.65(3H,m), 3.90(1Hx1/2,d4,J=15.4Hz),
4.26(1Hx1/2,4,J=15.4Hz), 4.49(1Hx1/2,d4,J=15.0Hz)},
4.95(1Hx1/2,d4,J=15.0Hz), 6.74(2Hx1/2,m), 6.92(2Hx1/2,m),
35 7.10-7.65(9H,m), 8.42(1H,m)



same reaction and work-up as Reference Exanple 12-Step 2. The

physi co- chgni ata are described bel ow. Reference Exanpl g~pfpoodiiss
N—Benzyl-BﬁghﬁgﬁggN—(Z-hydroxyethyI)-4-(4- Fonies

met hyl phenyl ) - 3- pyri di necar boxam de NYR(200MHz, CDC13) ppm 2.43(3Hxl/2,s),
2.46(3HxI /2, s), 2.70-3.80(total 4H m % 90(IHxl/2,d, J=15. 4Hz),
4.24(1HxI/2,d, J=15.4Hz), 4.51(1Hxl/2,d, J=15.2Hz), 10

4.94(1 Hxl/2,d,J=15.2Hz), 6.74(1H, M, 6.97(1H nm, 7.10- 7.55(8H m,

8.40(1H m 2a| 1 mxture of the am de rotaners). Reference Exanple 53:
N[ 3, 5- Bi s(f&i 1} borbyEery| 9Hehhg| anddenreokamered. 15

‘hydr oxyet hyRaeérbflc8etRahpienyl) - 3- pyri di necar boxani de NVR(200MHz, CDCL3)

37 T6(1 el 11, d, 3=EBLorpyN- §3aRY SRRV REORY I3 rA-PRERTL-N- (3 4. 5-
g.;gg%tr7/ltrgﬂeﬁﬁgﬁgE%nzﬁlQgglbyﬁiﬁindchEEXEh%ﬁea?:10-:6?gg2r2?),

Ref er enrcge’ Eéﬁﬁf)?géééz ’ @gﬂ%p_@}%}ﬁ o];%}g\l-%[(ﬁsa)ﬁ é“?%yg'%'- 2- '
nethygpgg?gu}ae(n4ﬂetﬁy3ph$myl)31@9(lH§Aé??dbdxiﬁi&HzNNR(ZOONFE, CDC13)
8?9¥(3FM|/4?%#éigﬁﬁé£¥fgzg88(%é&%ﬁﬁsg?JgifSzﬁ?é-i}§§¥§398erHJﬂ,

2.30- 2. 50( 38, 47 (1H,8d-3. 80(total 5H,n), 3.80-4.42(2Hx3/4, M),
5.05(2HxI /1 4(H) 4. § f9%fuPQ(bet Bhelokigk, r8td4fedsh)m (a 1 1 mixture of the

am de rotaners). 30 Reference_Exanple 55:
7-1 3, 5-18 s(Refereprenk¥xayPisen?yi]-6, 7, 8, 9-
t et r ahydr o- 5- (4neBehyyphenyhl ofolfii-di(Sye3thgdroxy-2-methylpropyl]-

pycazinolz 1 bh{LasRbLiN ooty o of the compound (200 ) as
NMR(200MHz, CDCl,) ppm: 0.50-0.85(3H,m), 1.40-1.85(1H,m),
2.20-3.75(5H,m), 3.80-5.15(2H,m), 6.60-7.65(11H,m),
15 8.42(1H,m)
(a 2:1 mixture of the amide rotamers).
Reference Example 43:
N-Benzyl-2-chloro-N-[(R)-3-hydroxy-2-methylpropyl]-
4-phenyl-3-pyridinecarboxamide
20 MR(200MHz, CDCl,) ppm: same as the spectrum of the compound
of Reference Example 42.
Reference Example 44:
N-[3,5-Bis(trifluoromethyl)benzyl]}-2-chloro-N-[(S)-
3-hydroxy-2-methylpropyl]-4-phenyl-3-
25 pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 0.53(3Hx1/4,d,J=7.0Hz),
0.63(3Hx1/4,d4,J=7.0Hz), 0.75(3Hx1/4,4,J=6.8Hz),
0.81(3Hx1/4,d4,J=6.8Hz), 1.50-1.90(1H,m), 2.42-3.80(5H,m),
4.00-4.95(2H,m), 7.10-7.90(9H,m), 8.42(1H,m)
30 (a 1:1 mixture of the amide rotamers).
Reference Example 45:
N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-[(R)-
3-hydroxy-2-methylpropyl]-4-phenyl-3-
pyridinecarboxamide
35 NMR(200MHz, CDCl,) ppm: same as the spectrum of the compound



met hanesul fonyl chloride (0.10 m) and dichl oronethane (10 m) was stirred
at 0 C for 23wvboersasz Ethyl acetate was added to the reacti on RCXUB%01338hi ch
was then washed with water and dried. The solvent was evaporated to giwe
N-[3,5- 5 bis(trifluoronethyl)benzyll-718zdi hydro-7-(2-

met hanesul f onyl oxyet hyl ) - 5- (4- et hyl phenyl ) - 8- oxo- 6-

pyrido[ 3, 4-b] pyri di necarboxam de. This conpound was di ssolved in DVF (5
m), and sodi um hydride (60 * oily) (30 ng) was added thereto and stirred

for 1.5 hours @ p@@Pelle h§gH§&@tqhe The reaction m xture was dil uted
wi.th ethyl acetate, washed sucCessively with water, diluted hydrochloric

acid and wat eRefgwengei E¥amplecdbihe sol vent was renoved by distillation,

the entitled conpaupbnéRa -Obteridiesy @ crl f l18sdr &:Ew&@&ﬁ {30f400). 15 mp.
270-271"' C (recrystal lized fron1ethy| acet te et eth er

NVR( 200MHz, co@%}lﬁmnié( 38-9K03 S PYFEAq e }’4)5‘1’ >aphotapide

li ke, J=5. 46iz), 4. § 7.13(2H,d, J 81Hz) 733(2HdJ =8. 1Hz) ,

7.52(1H, dd, J=8. 4, 4, 20 7.64( 1H, dd 70
TP 97(‘1*151653 105 golngpn BPoRBRELIed, Lh Aottt ehingy Ao,
Calcd. (%: C -6Step, 2rHang.lsenzlaiisd, Foubstdfyially 6ih@7sae Bodatioh 7. 85

25 Ref erence XK,y ol o2 Bk ELAHIES! DYALE P i Godndudedd 12

hexahydr o- 5- ( t hy
di oxo[ 1, 4] di aZ@pigisfe? th}]ﬂzlfl?]%dﬁhtfﬂ%hhﬁmwlrﬁ ~& 19%0 ofH -

N-[3,5 b'iétr@Wﬂ#ﬂ' @EQh%gb@%ﬁﬁﬂdeJ% cHfboxamide as colorless
(3-chl oropropyl’) - 7, 8- di hydr o- 5- (4- met hyl phenyl') - 8- oxo- 6-pyrido

[ 3, 4- b]pyrldlﬁﬁﬁﬁﬂﬁﬁfhn1de (66 ng) obtained in Reference Exanple 2, sodium

hydri de (60 %mlﬂ Y)208840m)c qiechs Hal 1l dedvelron | ddetbrad - w@%réwper ature
. for 14 hours. 4% Cl was added to the reaction m xture, was then 35
made basic wt Hf eous potassi um carbonate and thereafter

NMR(200MHz, CDCl,) ppm: 2.45(3H,s), 4.48(2H,d,J=5.6Hz),

15 7.10-7.40(10H,m), 7.58(2H,m), 8.94(1H,dd,J=3.6&2.2Hz).

(Step 2)

Using the compound as obtained in Step 1 and 4-
amino-l-butanol, substantially the same reaction and
work-up as Reference Example 13 was conducted to give the

20 entitled compound as colorless crystals.

m.p. 205-207°C (recrystallized from acetone-isopropyl
ether)

NMR(200MHz, CDCL,) ppm: 1.48(2H,m), 1.83(2H,m), 2.45(3H,s),
2,86(1H,b), 3.57(2H,t,JdJ=5.9Hz), 3.85(2H,m),

25 4,34(2H,4,J=6.0Hz), 6.8-7.1(2H,m), 7.10-7.35(8H,m),
7.50(1H,m), 7.55(1H,dd,J=8.4&1.4Hz),
8.60(1H,dd,J=4.0&1.4Hz).

Reference Example 47:

(R)-N-Benzyl-7,8-dihydro-7-(4-hydroxy-3-

30 methylbutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3,4-
blpyridinecarboxamide

Starting from the compound as obtained in Reference
Example 46 - Step 1 and THP-ether of (R)-4-amino-2-
methyl-l-butanol, substantially the same reaction and

35 work-up as Reference Example 19 was conducted to give the



107 extracted with ethyl acetate. The extract was washed with water and
dried, and_the solvent was renoved by distillation. Thus, t d
corrpound WO B Wned as col orl ess crystal s (35 ng). 5 mp. Qggﬁggdé@!’%
(recrystallized fromethyl acetate- iso ropyl et her) NVR(200MHz, CDC13)
ppm 2.16(2H, m, 2.42(3H,s), 3.25- 3 7 , 4.12(1H,d, J=15Hz),
5.34(1Hd,J=I 5Hz), 5.52(1H,m, 6.93(1Hd,J 8 2Hz), 7.20(1H,d, J=8.2Hz), 10
7.30-7.45(2H, m, 7.51(1H,dd,J=8.4,4.4Hz), 7.62(2H,s),

7.70(1H,dd, J=8.4,1.6Hz), 7.84(1H,s), 8.93(1H, dd, J=4.4,1. 6Hz) El enental
Anal ysi s foﬁn¢28H2ﬁN®OEP§unQaB§dcp%Prle556§r85taHs .3.88; N, 7.70 15

T;OEJgdS( g‘l) 5 tar B 123%- 257" ¢ Qgecy}rls%agllg%ﬁe 'f%ﬁle a'éé%%lee ethyl ether)

uor onet
oo S NR (ADONPRp O L), BERS CHERGAH LT =6 6Hz) , 1.5-2.0(3H,m),

[1, 4]d|azocqnqhagk-gb[137h0a@hghxgndmge 2Q93(2H,M)E conpound as obtained in
Ref erence Exampl.e was reacted and treated é@ the sane mann as in

;
Ref er enc? Eﬁaﬁﬂ#@ﬂéé 95508820 n Bnd>ahr 20l - npahﬁd as (88 -8 -ess crystals.
m p. 192-19% .@9((neicads Uail. czad 2Hzom at.leyl( 18 &, J=8-. 2Bz ) ,i sopr opyl et her)

NVR( 200MVHz 5(4H, ), 2.37(3H s), 3.25(1H m),
3. 4(()-3. 72(2ﬁc%](?1%i‘ %I?Ilél 3215315(Hz) m)5 13(| H,(dd, 3):14, 5. 4|(—|z) , "

5. 46( 1H, d, JﬂeEIdz:)eno& E&amale a8%. 9Hz), 7.05(1H,d, J=7. 9Hz) 30

7.26(1H d, J= 7 8 é%ﬁq,.p%? %ﬂ?@ﬁg -/12(-47 By 7. 47(2H, ),

7.81(1H,s), 1ii r erice
6,7, 8, 9140, m,;ermr anld P-(2- W@EW%PB@HZN)‘BS-O(’@ 6-pyrido[3,4-

nethylphenyhmpgrialgbgﬁgngéhgagzep|no(2 1- 35 g][1, 7] napht hyri di ne
Starting from the compound as obtained in Reference
Example 46 - Step 1 and THP-ether of (S)-4-amino-2-
methyl-1-butanol, substantially the same reaction and

15 work-up as Reference Example 19 was conducted to give the

entitled compound as colorless crystals.
m.p. 226-227"C (recrystallized from acetone-ethyl ether)
NMR(200MHz, CDCl,) ppm: same as the spectrum of the compound
of Reference Example 47.
20 Reference Example 49:
(R}-7,8-Dihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-
methylphenyl)-8-0xo-N-(3,4,5-trimethoxybenzyl)-6-
pyrido[3,4-b]lpyridinecarboxamide
(Step 1)

25 Using the compound as obtained in Reference Example 2
- Step 2 and 3,4, 5-trimethoxybenzylamine, substantially the
same reaction and work-up as Reference Example 2 - Step 4
was conducted to give 5-(4-methylphenyl)-8-oxo-N-
(3,4,5-trimethoxybenzyl)-8H-pyrano(3,4-blpyridine-6-

30 carboxamide as colorless crystals.

m.p. 195-196°C (recrystallized from acetone-isopropyl
ether)

NMR(200MHz, CDC1,) ppm: 2.45(3H,s), 3.84(3H,s), 3.85(6H,s),
4.40(2H,d,J=5.8Hz), 6.50(2H,s), 7.17(2H,d4,J=8.0Hz),

35 7.27(1H,b), 7.32(2H,d4,J=8.0Hz), 7.58(2H,m),



108 The conpound as obtained in Reference Exanple 6 was reacted and treated
in the same WeMM32as in Reference Exanple 55 to obtain the erCTAP®®135E
conpound as colorless crystals. 5 mp. 264-266 C (recrystallized from.ethyl
acetate-ethyl ether) NVR(200vHz, CDC13) jpgm 1.7-2.1(2HTM, 2.43(3H,s),

3.25- 3.52(3H,mM, 3.84(3H,s), 4.67(2H,s), 5.39(1H, dd, J=14,5.8Hz),
6..85-7.00(3H, M, 7.10-7.22(2H,nm, 10 7.22-7.44(3H m,

7.48(1H, dd, J=8. 4, 4. 4FE) 7.72(1H,dd, J=8.4,1.4Hz), 8.90(1Hdd, J=4.4,1. 4Hz)

Ref er ence Exqm@ d&Sjgéhéﬁ%qﬂ%%ykbxahydro 7- (2- met hoxybenzyl ) - 5- ( 4-

met hyl phenyl) dIOXO | azocino[2,1- 15 g][1, 7] napht hyri di ne
The conpound as ob$§$he%)|n Ref erence Exanple 7 was reacted and treated in

the same manner agtaftfﬁ%efﬁgmetﬁg 3@05&dt9s095@éﬁpéﬁe ﬁngk%?eg gﬁapound

as colorless crystals recrystallized frontethy

acet at e) Mw%?ﬁ%ﬁﬁEh rmh Rlnﬁﬂa@?QP??Em%F%¥l -kygtappd), 3.15-

3. 30( 1H, (rj’rb %lﬂ@sﬁ&@ﬁ%l'jiﬂ t:jl:jé?' sihealhSact for 4 d ﬂo%ﬁlébhﬁg lfeﬁﬁlz:*)enc%S
5.04(1H,d, J

6. 632 1H, dt Jd}ng%’@l%tf% “é“éf%ﬁ& ?W%Fg eﬁté@&fﬁ gampeung asory)
7.11-7. 34( 3H,a91lo71l&8s 7cm§4ﬁa1s@ 7.47(1H dd, J=8. 3, 4. 3Hz) ,

7. 62(1H 04, 50,0, 1 i) ooct UL e It fud 1B BELECSRoSCRABAREY 20

7[35Eﬂﬁtnfumom
6,7, 8,9, 10, 11NMB( 200MiEz o E€PEle) Pt freBAYBHEhdnyYEp-8HEY-, 1.5-2.0(3H,m),

dIOXO[l 4bd|azo§gp§ﬁ23ﬂ gg[ﬂug]@pgyggyrlglgg ghggggﬁpﬁznd3agogghalged in

Ref erence Exanpl e was reacted treated in

Ref er ence 35 %%%%ﬁ%% 3% t%)%ﬁﬁ%ﬁfﬁt?EﬁGﬁﬁ?ile@ 406PBuad . ad . 88kor | ess
7.40(4H,m), 7.32(1H,dd,J=8.2&4.2Hz),

7.56(1H,dd,J=8.2&1.6Hz), 7.80(1H,m),
8.63(1H,dd,J=4.2&1.6Hz).
15 Reference Example 50:
(S)-7,8-Dihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-
methylphenyl)-8-oxo-N-(3,4,5~trimethoxybenzyl)-6-
pyrido[3,4-blpyridinecarboxamide
Starting from the compound as obtained in Reference
20 Example 49 - Step 1 and THP-ether of (S)-4-amino-2-
methyl-l-butanol, substantially the same reaction and
work-up as Reference Example 19 was conducted to give the
entitled compound as colorless crystals.
m.p. 194-195°C (recrystallized from acetone-ethyl ether)
25 NMR(200MHz, CDCl,) ppm: same as the spectrum of the compound
of Reference Example 49.
Reference Example 51:
(R)-N-(3,5-Dimethoxybenzyl)-7,8-Dihydro-7-(4-
hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8-0x0-6-
30 pyrido[3,4-blpyridinecarboxamide
(Step 1)
Using the compound as obtained in Reference Example 2
- Step 2 and 3,5-dimethoxybenzylamine, substantially the
same reaction and work-up as Reference Example 2 - Step 4
35 was conducted to give N-(3,5-dimethoxybenzyl)-5-(4-



109 crystals. mp. 177-179 C (recrystallized fromethyl acetate- isopropyl
ether) NVR(200Mdz = CDC13) ppm 1.45-1.95(4H ), 2.10(2H ), perdmdndi3s) .

3. 06- 3. 24( M9 W47133 32.3.56(2HN), 3.86(1H, d, J=15Hz),

4. 95( 1Hdt Jd=15Hz, Jt =4. 8Hz), 5.38(1H, d, J=15Hz), 6.86(1H, dd, J=8.0, 1. 5/),
7.00(1H,d, J=8. OHz), 7.17(1H, d, J=8.2Hz) 0% 29(1H, dd, J=8. 2, 1. 5Hz) ,
7.40-7.54(2H,n), 7.44(2Hs), 10 7.79(1H s), 8.89(1H, dd, J=3.8, 2. OHz)

Ref erence Exanple 61: 7-[3,5-Bis(trifluoronethyl)benzyl)-6,7,8,9,10, 12-
hexahydr o- 6, 12- di oxo- 5- phenyl [ 1, 4] di azepi no[ 2, 1- gl t1, 7] napht hyri di ne 15
The conpounnesbydphenydd-BnoRef8Hepyranridphebdr¥Eddingched and treated in

t he sanme na k RaRete g@gglgggngk? 2810 obtain the entitled conpound
as co|or|es§g%?$§?2F§? %%pa 244-245 C ?ecrystallized from et hyl

acet at e- THFm. PG &by APSNCR(Zeckmetathirefl SEpMm othyls asstaties) |
3. 25- 3. 70( 3igBbropyibethes)I=15Hz) , 5. 30(1H, d, J=15Hz) , 5.52(1H, ),

& 03( L1184, DR (200 ) ChELpEriambi 4 £5EAR &) o7 FELOR &Y.
E'[355&BiSg“&“ﬁkgﬁna”gkbﬁ“HbﬁniﬁhFﬁﬁsn"&Jg’yOFIfo'd'J=f(fo)' v
exahydr o- - di -~ 5- < : iyazqci : g , 7j napht hyri di ne
The conpouna'ééq&gggﬁneg'§§¥§gf§rgﬁéé6ggaﬁp?é5%82é3é030 reacted and treated
in the sanesmaarfaH,dsd,iJs4RE8Rr.Hz9 -Exanpl e 55 to obtain the entitled

compound as colqﬁh§§§§@rystals. m p. 205-2060C (recrystallized from et hyl

acet at e-et hyl ether NVR( 200VHz, Cril%? ppm 1.70-2.35(4H, M,
3.18-3.388(1H m Starting from the compound as obtained in Step 1 and

THP-ether of (R)-4-amino-2-methyl-l-butanol,
substantially the same reaction and work-up as Reference
Example 19 was conducted to give the entitled compound as
colorless crystals.

15 m.p. 169-172°C (recrystallized from acetone-isopropyl
ether)

NMR (200MHz, CDCl,) ppm: 0.85(3H,d,J=6.8Hz), 1.62(1H,m),
1.79(2H,m), 2.40(3H,s), 3.11(1H,b), 3.25-3.60(2H.,m),
3.76(6H,s), 3.86(2H,m), 4.23(2H,d,J=5.6Hz),

20 6.25(2H,d,J=2.2Hz), 6.35(1H,t,J=2.2Hz), 7.15-7.35(4H,m),
7.30(1H,dd,J=8.4&4.2Hz), 7.44(1H,m),
7.56(1H,dd,J=8.4&1.6Hz), 8.65(1H,dd,J=4.2&1.6Hz).

The compounds as described in Reference Example 52 -
54 and 144 were obtained as pale yellow oily substances using

25 2-chloro-4-(4-methylphenyl)-3-pyridinecarboxylic acid
[prepared from 2-cyano-3-methyl-3-(4-
methylphenyl)propenoic acid ethyl ester by condensation
with N,N-dimethylacetamide dimethyl acetal, followed by
cyclization using hydrogen chloride and alkaline hydrolysis

30 of the ester group: m.p. 205-208 °C (decomposed)] and
N-substituted-N- (substituted)benzylamines {i.e.,N-
benzyl-N-(2-hydroxyethyl)amine, N-{3,5-
bis(trifluoromethyl)benzyl]-N-(2-hydroxyethyl)amine, N-
benzyl-N-[ (S)-3-hydroxy-2-methylpropyl]amine, and N-

35 {3,5-bis(trifluoromethyl)benzyl]3-N-[(S)-3-hydroxy-2-



110 3. 4-3.7(2HM, 3. 98( 1H, d, J=15Hz) , 5. 14( 1H, dd, J=14, 5. 8Hz) ,

5. 43( 1 H, d, Jwibddryp1®. 94( 1H, d, J=7. 3Hz), 7. 19(1H,t, J=7. 3Hz), 7. 3-FCHBIEH0i358
7.44(2H,s), 7.79(1H,s), 8.91(1H,dd,J=4.0,1.8Hz) 5 Reference Exanple 63:

7-[3,5-Bis(trifluoronethyl)benzylj-6,7,8%, 10, 11-

hexahydr o- 5- (4- net hyl phenyl ) - 6, 13- di oxo- 13H

[1, 4] di azocino[ 1, 2-b)[ 2, 7] napht hyri di ne The conpound as obtained in
Ref erence Exanple 11 was 10 reacted and treated in the same manner as in

Ref er ence Exghhig130b9190hahd ! BespRldtihl 0B WithdarrOl a1 ponerystal .

m p. 231-2330C (fecrys

l'1zed from THF-1 sopropyl ether)

ppm 1. 7-2. 383MenFeagtiopzpnd)workoup 1as Referenge Exgnple H3-Jtep)2.
5. 05(1H, dd, J=tRhebpRifgicoSchéhibal, dataHare @efribedd bkibws, 1. 6Hz),

6. 98( 1H, d, J=5. 4Hz) ,

=7.8Hz), 7.25(1H, d, J=7.8Hz),

7. 04(1H. d, J
7.33(1H, dd, JReEETeNER, PXampAg 5R:s), 7.81(1H s), 8.64(1H, d. J=5. 4Hz),

9.68(1H s5 20 Ra¥-Betrma -RramllordN- (2{13ydeddpdthiyl) vor paet hyl ) benzyl ] -

1,2,3,4,6,7,8,9,1 1-d dro-.2-.net hyl.- 5- ( 4-

met hyl phenyl 5“93?11’%?%"1“’6’5‘(3-% ﬁpﬁ’%i%]‘ﬁ%é%a%%"ﬂdﬁ b] [ 2, 7| napht hyri di ne 25
A mixture of NMRE 200Miizun€DC25D P a8 - 4BY 3HAAd 2i, 18 ) Re e ré{ S Je, 63,

i odomet hane 423 7r61_)3 .%%Qt%tt'&il 4?%&@32 %,Q) (mﬁs’%lyﬁ c{]eﬂfgtﬁ?jﬂesrefl ux for

hours. After

di ssol ved i n4v@d{ddx1 /213 . di=1L5 .36&Hum

t'he sSolvent was ‘ation, i due was

the resujging .%Q'(liﬁi:ﬁgzlf}fd,gcl\ﬁi.tzlﬁzs)t,i g 17k 1Y | he. 91 kimg) eg . ihen

further stirred at O

or one _hoyr and thereafter concentrated. Ethyl

OMHz, ~ CDC13)

1.5

IS 2 § 50-19) 289) . was added to

acetate was daded 8o Mne &80 -By dGcent) LR P weke t BBHdGashed with
wat er and dr iretamEiey),. the sol vent was renoved by distillation. The

15

20

25

30

35

Reference Example 53:

N-[3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(2-
hydroxyethyl)-4-(4-methylphenyl)-3-pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 2.36(3Hx7/11,s), 2.44(3Hx4/11,s),
2.80-3.80(total 4H,m), 4.16(1Hx4/11,d,J=16.2Hz),
4.41(18x4/11,4,3=16.2Hz), 4.77(1Hx7/11,d,3=15.0Hz),
4.90(1Hx7/11,d,J=15.0Hz), 7.10-7.50(6H,m), 7.76(2H,m),
8.42(1H,m) (a 7 : 4 mixture of the amide rotamers).
Reference Example 54:

N-Benzyl-2-chloro-N-[ (S)-3-hydroxy-2-
methylpropyll4-(4-methylphenyl)3-pyridinecarboxamide
NMR(200MHz, CDC1,) ppm: 0.59(3Hx1/4,d4,3=7.0Hz),
0.66(3Hx1/4,4,J=7.0Hz), 0.77(3Hx1/4,d4,J=3.8Hz),
0.80(3Hx1/4,4,J=3.8Hz), 1.40-1.90(1H,m), 2.30-2.50(3H,m),
2.50-3.80(total 5H,m), 3.80-4.42{2Hx3/4,m),
5.05(2Hx1/4,m), 6.60-7.50(total 10H,m), 8.40(1H,m) (a 1 :
1 mixture of the amide rotamers).

Reference Example 55:
7-[3,5-Bis(trifluoromethyl)benzyl]}-6,7,8,9-

tetrahydro-5-(4-methylphenyl)-6,11-dioxo-11H-

pyrazino[2,1-g][1l,7]naphthyridine

A mixture of the compound (200 mg) as obtained in
Reference Example 1, triethylamine (0.20 ml),



35 residue was dissolved in nmethanol (15 m), and 10 * 111
pal | adi um m?g&lé,ﬁo % hydrous) (100 ng) was added thereto /fl%bfofﬁg in a

hydr ogen a € at roomtenperature for 3 hours. The catalyst was
removed by filtration, and the solvent was renoved fromthe filtrate®by
distillation. 5 The residue was subjéévbd to col um chronat ography (et hyl
acetate 0 ethyl acetate:nethanol = 4:1) using silica gel, and the entitled
conpound was obtained as pale yellow crystals (150 ng). mp. 233-235 C
(recrystallized from THF-ethyl acetate- 10 isopropyl ether) NVR(200MHz,
CDC13) ppm methanesBH apyl xiguqids (02 19703MH and dichlarameithane (10

3.95(1H, d, J-inigﬁ,)as @t&%ﬁ:@ﬁ Q@%-HférZzL%ur% ALleihhA, éc‘é@eﬂzéw s added
6.72(1H, d, J (1H d, J RN RTINS M Y (@i

7 78(1H s) F@PeFE%c%ﬁ%&%#ﬂﬂw?%ﬁ?ure whlch was then washed wi h water
4-[3,5-Bi s(tghfil geteaet e kesBydnlt Avaks Aexfaporated to give N-[

or 1y {68 mop R RERiRnear B EaPeR YL 157 nb A e eA e nyaiTde (60
Sl et el o
ﬁiiturg mag E?F??éghf%rggsﬁgg mggfggﬁéﬁélng|ﬁ3§§n%é§péa&é %ﬁ%;? acetate
was added t odihsoleedtin®MF kﬁunle) and isogdanpBydrihde (B8 Eedidiyt)h(3at er and
dried. Al hglNGaSOhuERh ¥AS-LEAHAM Qxlgfé§2kgethoa hbﬁfs SBY! She

conpound was talned as c ess crystals

(recrystl | | EempPeratlEeharile r@@&f@ommﬁv iB}ieépWiLth ethyl
3.70(2H, t, J=ac8t@te, 3Qasﬂe&7éabbés§f5eﬁiﬁziutﬂ %eaﬂﬁhuﬁta&(lH d, J=5. 2Hz),

Zwai F(gggiZ%ﬁésgﬁ%¥0¥§gig ia aéﬁs atei) and é $+ After t e sgiyghnjz 466
was removed by distillation, the entitled compound was
obtained as colorless crystals (109 mg).

15 m.p. 270-271°C (recrystallized from ethyl acetate-ethyl
ether)
NMR(200MHz, CDC1,) ppm: 2.46(3H,s), 3.67(2H,t 1ike, J=5.4Hz),
4.51(2H,t like,J=5.4Hz), 4.81(2H,s), 7.13(2H,d,J=8.1Hz),
7.33(2H,d,J=8.1Hz), 7.52(1H,dd,J=8.4,4.4Hz),
20 7.64(1H,44,J=8.4,1.6Hz), 7.70(2H,s), 7.84(1H,s),
8.97(1H,dd,J=4.4,1.6Hz)
Elemental Analysis for C,,H,,N,O0,F,:
Calcd.(%): C, 61.02; H, 3.60; N, 7.91
Found (%): C, 61.07; H, 3.50; N, 7.85
25 Reference Example 56:
7-[3,5-Bis(trifluoromethyl)benzyl}-6,7,8,9,10,12-
hexahydro-5-(4-methylphenyl)-6,12-
dioxof1l,4]1diazepino{2,1-gl[1,7]lnaphthyridine
A mixture of N-{3,5-bis(trifluoromethyl)benzyl}-7-
30 (3-chloropropyl)-7,8-dihydro-5-(4-methylphenyl)-8-oxo0-
6~-pyrido[3,4-b]lpyridinecarboxamide (66 mg) obtained in
Reference Example 2, sodium hydride (60 % oily) (84 mg) and
THF (3 ml) was stirred at room temperature for 14 hours.
2 N-HCl was added to the reaction mixture, which was then
35 made basic with agqueous potassium carbonate and thereafter



Ref erence Exanple 66 35 (9R)-7-[3,5-Bis(trifluoronethyl)benzyl)-

112 6, 7, 8, 9 WO%PM1sexahydr o- 9- et hyl - 5- (4- net hyl phenyl ) - PCT/JP99/01358

6, 12- di oxo[ 1, 4] di azepi no[ 2, 1-g] [ 1, 7] napht hyri dine A m xture of the corpound
(700 ng) as obtained in Reference Exanpl@i3, triethylamne (0.41 n), 5
met hanesul fonyl chloride (0.224 m) and THF (15 m) was stirred at room
tenperature for 30 m nutes, and a saturated aqueous sodi um

hydr ogencar bonate solution (15 m) was added thereto and again stirred for

30 mnutes at ﬁfegab&gmau Wighy1 B2 e | O %&Fi&c a4 %fé&‘ it h

ethyl acetate, extract s washed with ute ydrochloric acid

and a sat ur at ¥atagEsleried; @mdcﬁhl%ﬁpéé’%‘ﬂ@$é'ﬁ“m@%bY@é-Stéﬁd@W@féol vent

was renmoved byrghstithdtértitide E6mpeiRa"@asdobtalived &d Bdidrhesdd ). and
then sodi um hydride_ (60 * oily) (76 ng) was added thereto and stirred at

roon1tenperatGF¥5I515f6?51m8)hours The reaction mxture was diluted with

ethyl acetsmtem,pashed- wgshcdl(kabwslamm@bhomm@td;ylam@odl um
carbonate and,a satur g aggeous sodi um chl ori de solution and then dried,
and the solveﬁ? RESP V B&TBy distillation. The residue was subjected to

colum 20 chNMR&ROQMHphYCDELLhY | pmraet 2t £6 (2 mhol 2749{ 3}, 83i,ng.25-i ca gel
and the entitle nd e colzor. Y-St 408 nmg). mp.
179-180C. (reciydPirnr Ba f ol ahnd SE1eRRG” e X o R L

NVR( 200MHz, CBCS2)X 1gpm) . 1695(32%2,&33&8321‘12@—.{2)7 20.(2K M#&&Zﬁiﬂ):.? OHz) ,

;2), E’ggl?»mg% 33 33122%§2(D§ﬁ/§.)5)7 %15%“&&7?3,—831242 aﬁa(zz)"' M.62(2H,s),

4. 06( 1HxI / 3, d 73294 i, ady. f?( fh&2§5§2d I BAALH S )ag. 5 65(2H n, 30
6. 83( 1Hx!| / 3, dgl3B.(4kHz a,6-264l, Iilxm)d J=7.6Hz), 7.09(1HxI/3,d,J=7.4Hz),

7. 20(1 Hx2/ 3, dE‘lementa)l Anaigg IPo’r Z:’ Zi? lz 15( AR M, 7.83(1H, S)’
Calcd.(%): C, 61.65; H, 3.88; N, 7.70
15 Found (%): C, 61.29; H, 4.06; N, 7.61
Reference Example 57:
7-[3,5-Bis(trifluoromethyl)benzyl]-6,7,8,9,10,11-~
hexahydro-5-(4-methylphenyl)-6,13-dioxo-13H-
[1,4)diazocino[2,1~g][1,7]lnaphthyridine
20 The compound as obtained in Reference Example 5 was

reacted and treated in the same manner as in Reference
Example 55 to obtain the entitled compound as colorless
crystals.
m.p. 192-193°C (recrystallized from ethyl acetate-

25 isopropyl ether)
NMR(200MHz, CDCl,) ppm: 1.7-2.5(4H,m), 2.37(3H,s),
3.25(1H,m), 3.40-3.72(2H,m), 4.01(1H,d,J=15Hz),
5.13(1H,dd,J=14,5.4Hz), 5.46(1H,d,J=15Hz),
6.85(1H,d4,J=7.9Hz), 7.05(1H,d,J=7.9Hz),

30 7.26(1H,d4,J=7.8Hz), 7.34(1H,4,J=7.8Hz), 7.42-7.60(2H,m),
7.47(2H,s), 7.81(1H,s), 8.92(1H,m)
Reference Example 58:

6,7.8,9,10,12-Hexahydro-7-(2-methoxybenzyl)-5-(4-

methylphenyl)-6,12-dioxo[1l,4]diazepino(2,1-

35 glil,7)naphthyridine



8.92(1H,d, J=3.6Hz) Elenmental Analysis for C29H23N302F6: 35 Cal cd. (% :

C, 62.25; N, 7.51 113 Found (% : C, 62.00; H 4.8t pdonl3sss
[al D : -60H¥O?m%é3%48 MeOH) Reference Exanple 67:

(99)-7-[3,5-Bis(trifluoronethyl)benzyl].- h

6,7, 8,9, 10, 12- hexahydr o- 9- net hyl - 6, 12- &P&Xo 5-
phenyI[I1,4]diazepino[2,1-g][1,7]naphthyr|d|ne The conpound as obtained in
Ref erence Exanple 14 was reacted and treated in the same nanner as in

Ref erence Exanple 66 to obtain the entitled conpound as col orl ess 10
crystals. mp. 1Tbelsompoppdcagsphitpined ipoRpEeRpncgcExample Sopespy|

et her) NNF«29@&@¥edcgﬂa3ireﬂﬁéd1196£ﬁékgéﬁedmdnﬁe§}3§ 1n Reference
1.21(3Hx1/3,d,J 50( 1H, 3. 05- 3., 30( 2H

3.49(1 Hx2/ 3, Eaa@E&a 5%61'-&)0‘0 a%ﬂzn’il&l ?%taﬁiedm%!’ np “as colorless
4.07(1 Hxl / 3, eq}sﬁam 4.14(1 Hx2/ 3, d, J=15Hz), 5.25- 5.62(2H, n)

6. 94( 1hx1J 3, d, J 08(1 Hx2/ 3, 0. J=7.4 1H s),
8. 93E1H T j@gPs ?Lg‘%Fé?" 28 ?%?gﬁ%ﬁgagl%ﬁﬁ?yggémf8Fgé8?é?%g§F§Zh I(cd. ?g/o:
C 61.65; He8héB) N, 7.70 Found (%: C, 61.33; H, 3.89; N, 7.51 [a]D

15550 (0 Sk N, TR PR Rt 2. sacam.50, .35
6,7,8,9, 10, 13- 5ékaﬁymbo 8- 86{ Bl s}, (4- 0B{ B Bhenyl ) -

6, 12- di oxo[ 154]36ki‘ﬁe&a“9L24159hk%)7]61%@1t7th(C§m%)Th¢ £00P048¢285m§ Dt ai ned
i n Reference Exa 15 wa eact and treated in the same nmannér as in

:
Referenég)307E§&ggbé4ééﬂt8)ob?aﬂﬁ?%ﬁed@ngr§réd4c6ﬁ56und as col orl ess
crystals. 7.72(1H,dd,J=8.4,1.4Hz), 8.90(1H,dd,J=4.4,1.4Hz)

Reference Example 59:
6,7.8,9,10,11-Hexahydro-7-(2-methoxybenzyl)-5-(4-
methylphenyl)-6,13-dioxo-13H-[1,4]diazocino[2,1~

15 gll1,7]lnaphthyridine

The compound as obtained in Reference Example 7 was
reacted and treated in the same manner as in Reference
Example 55 to obtain the entitled compound as colorless
crystals.

20 m.p. 235-235°C (recrystallized from ethyl acetate)
NMR(200MHz, CDC1l,) ppm: 1.6-2.3(4H,m), 2.46(3H,s), 3.15-
3.30(1H,m), 3.38-3.65(2H,m), 3.80(3H,s),
4.24(1H,d4,J=15Hz), 5.04(1H,d4,J=15Hz),
5.13(1H,4d4,J=15,6.4Hz), 6.25(1H,44,J=7.6,1.4Hz),

25 6.63(1H,dt,J,=0.5Hz,J.,=7.6Hz), 6.82(1H,d,J=7.4Hz),
6.96(1H,44,J=7.6,2.0Hz), 7.11-7.34(3H,m), 7.38~-7.47(1H,m),
7.47(1H,4d4,J=8.3,4.3Hz), 7.62(1H,44,J=8.3,1.7Hz),
8.90(1H,dd4,J=4.3,1.7Hz)

Reference Example 60:

30 7-13,5-Bis(trifluoromethyl)benzyl]-
6,7.8,9,10,11,12,14-octahydro-5-(4-methylphenyl)-6,14~
dioxo[1l,4)diazonino[2,1-g)[1,7])naphthyridine

The compound as obtained in Reference Example 8 was
reacted and treated in the same manner as in Reference

35 Example 55 to obtain the entitled compound as colorless



mp. 179-180 C (recrystallized fromethyl acetate- isopropyl ether) NWR
(200 MHz, GRQlgd)7mam Sane as the spectrum of the 35 conpound,Gif/JHRRPEISENCE
Exanpl e 66 114 El enental Analysis for C29H23N302F6: Calcd. (%9 : C, 62.25;
H 4.14; N, 7.51 Found (%: C, 61.94; Hjigh 16; N 7.24 [a], : +58.2
(c=0.353, MeOH) 5 Reference Exanple 69:
(+/-)-7-13,5-Bis(trifluoronethyl)benzyl]-

6,7,8,9, 10, 11- hexahydr o- 9- net hyl - 6, 13- di oxo- 5- phenyl -

13H'[1’4]dia28§%2§L$ 1-g][ 1, 7] napht hyri di ne Met hanesul fonyl chloride (0.29
m) was added P 10 (15 m) solution of the conmpound (830 ny) as
obt ai ned i n RefprehZ@-EXahQl éreerystaildisedy faomethyls@adtatidth stirring

and cooling w ' T ulting mxture was stirred for 50 m nutes,
while still 2%%??%85%%tEEP%g? and then a saturated agueous sodi um

hydr ogencar boNMRé288MHEi 0RDER;) (BPM N 3 - fasl adebdHi Mér cRolhdHa®di-n stirred

for 40 m nyteg gh(BACEN)L egpOBaBULA( 1HNf ), €aC320% Me il g)as extracted with
et hyl acetate, extract mas_mashe Wi di l uted hydrochloric acid and a
II

Th t.h
sat ur at ed aquéoéé?égclfiuﬁf&ﬁﬁﬁ dé°§3ﬁ&?‘i'61ﬁ-'gnﬁlﬁweﬁf%rﬂ'“fhen t he sol vent
was renoved bg.36(1di,a,UkLgHz9n. 61186 (1ESiddg=6a0 di . BHANVed in THF (25 nl),

and sodi um hydri 6Q % qi (9 ) ide ereto and stirred for
one hour with h8§§ﬂ-hg%uépagrb¥%f)|u3q%ﬁ&\ef?ag'g‘%d%}#ﬁ xXture was diluted with
et hyl acet at e7.2a<A8d adi, Tk 8d 2, At. S8zl y dI7o & -Gr.i5at (23 o) aduebi2KEosl) um

car bonatel@nd7q7§§lns;gpg:]%t;gg(gglqgﬁrpﬂg:_g !qumsqu ution, and then dri ed.

After the sol venf "'was I Sstill'at’i’'on, the entitled conpound was
obt ai ned as cBederessecExample 6460 ny). mp. 257-258 C (recrystallized

from ethyl acet at erqt31)§-mitdiaini BhordHd8PMFensPCL33 , PP#lo,10,12-
0'92(3H’d’J:6hg§é &d%bz%ghglgkbxo-s-phenyl[1,4]diazepino[2,1-
gl[l,7)naphthyridine
15 The compound as obtained in Reference Example 9 was
reacted and treated in the same manner as in Reference
Example 55 to obtain the entitled compound as colorless
crystals.
m.p. 244-245°C (recrystallized from ethyl acetate-THF-
20 ethyl)
NMR(200MHz, CDCl,) ppm: 2.00-2.25(2H,m), 3.25-3.70(3H,m),
4.15(1H,d,J=15Hz), 5.30(1H,d,J=15Hz), 5.52(1H,m),
7.05(1H,4,3=7.4Hz), 7.3-7.7(6H,m), 7.62(2H,s), 7.84(1H,s),
8.93(1H,dd,J=4.2,1.6Hz)
25 Reference Example 62:
7-[3,5-Bis(trifluoromethyl)benzyll-6,7,8,9,10,11-
hexahydro-6,13-dioxo-5-phenyl-13H-[1,4]diazocino{2,1-~
gl(1l.7]lnaphthyridine
The compound as obtained in Reference Example 10 was
30 reacted and treated in the same manner as in Reference
Example 55 to obtain the entitled compound as colorless
crystals.
m.p. 205-206°C (recrystallized from ethyl acetate-ethyl
ether)
35 NMR(200MHz, CDCl,) ppm: 1.70-2.35(4H,m), 3.18-3.36(1H,m),



1. 95- 2. 40(2H , 2.98(1H,d, J=15Hz), 3.30-3.65(2H ), 3.97(1H d, J=15Hz),

5.11( 1H, dd, Hz) 5.43(1H, d, J=15Hz), 6.93(1H, d, J=7. 6Hz

8.91(1H,dd J 4 0 2 CHz) 115 El enent al AnaIyS|s for C29H23N302F6: *

Calcd. (%9: C, 62.25; H 4.14; N, 7.51 EbBnd (%9: C, 61.93; H 4.05; N, 7.57
Ref erence Exanple 70: 5 (+/-)-7-13,5-Bis(trifluoronethyl)benzyll -
6,7,8,9, 10, 11- hexahydro 9- met hyl - 5- (4- net hyl phenyl ) -

6, 13-di oxo-13H[1, 4 dlaZOC|no£ ] 11, 7) napht hyri di ne The conpound as

obt ai ned |n3¥#1§ ManP & ikﬂwgsJFéé Féd5%&%&1&%ﬁdxﬂﬂkﬂi5u§&%h@ manner

as in Referencg b, EXANEE ) 695t§)4f)maan31={7e3ﬁg?| 1 8% QRO affyop!l orl ess
crystals 80 281 C (recr stallized from et hyl ‘acet at e- THF- |sopropyl
et her) NI\/R(278031\7|-72 dorh4 @R )3 Tt 726 %), 1. 73(1H, m), 15

. 95-2. 40( 2K 91.( 12{%7&313‘5)0 12.8¥8%)1H, d, J=15Hz), 3.35- 3.62(2H m,
.99(1H,d,J 1H,.dd, =14, 5. 3Hz) 5.46(1H, d, J=15Hz),

.83(1Hgd #@%‘%ﬁ% , d, J=7. 8Hz), 725(1HdJ 7.8Hz),

. 34( 1H, dd, J=7. 874 1[:BlrﬁaBls7mﬁxﬂ1d;ai:bnﬂ@&ﬂnbézwllm 778 A9 (P01, B) 5

. 55(1H, dd, J= VAR 91 4. . 8Hz) El enent al

Anal ysi s fo%%@%r—%’ "%tl(}@;p?% Y%é %gﬁ(ﬁ( : N, 7.33 Found (%:
C, 62.61; H[M@ﬂl&zocﬁr&ﬂl.’g‘}b]ﬁé& érhrﬂml@mmfelql

(9R) - 7-[3, 5- Bi s(ppd fddts ks e o da Ref E le 11
6.7,8,9,10, 11- hexahy OB -rrete’ill 5l oxo- borpcenge Example 11 was

13H- (1, 4Pdi FARGHRS and direaten dap by 1Sale aMe R G okih REESTRAGE ned i n
Ref erence BEwnignilel 55V obtain the entitled compound as colorless

crystals.

~N~NowkR

m.p. 231-233°C (recrystallized from THF-isopropyl ether)
NMR(200MHz, CDCl1l,) ppm: 1.7-2.3(4H,m), 2.37(3H,s), 3.2-

15 3.7(3H,m), 4.00(1H,4,J=15Hz), 5.05(1H,dd4,J=15,6.2Hz),
5.44(1H,d4,J=15Hz), 6.83(1H,dd,J=7.8,1.6Hz),
6.98(1H,d,J=5.4Hz), 7.04(1H,d,J=7.8Hz),
7.25(1H,4,J=7.8Hz), 7.33(1H,d44,J=7.8,1.6Hz), 7.46(24,s),
7.81(1H,s), 8.64(1H,4,J=5.4Hz), 9.68(1H,s)

20 Reference Example 64:

7-13,5-Bis(trifluoromethyl)benzyl]-

1,2,3,4,6,7,8,9,10,11-decahydro-2-methyl-5-(4-
methylphenyl)-6,13-dioxo-13H-[1,4]diazocino(1l, 2~
bli2,7lnaphthyridine

25 A mixture of the compound (250 mg) as obtained in
Reference Example 63, iodomethane (3 ml) and ethyl acetate
(6 ml) was heated under reflux for 1.5 hours. After the
solvent was removed by distillation, the residue was
dissolved in methanol (15 ml). Sodium borohydride (50 mg)

30 was added to the resulting solution at 0°C with stirring,
and the mixture was then further stirred at 0°C for one hour
and thereafter concentrated. Ethyl acetate was added to the
resulting concentrate, which was then washed with water and
dried. Then, the solvent was removed by distillation. The

35 residue was dissolved in methanol (15 ml), and 10 %



30 reacted and treated in the same manner as in Reference Exanple 69 to
obtai n the awmbbykmsk compound as colorless crystals. mp. 245-RPGV/JIE9/01358
(recrystallized fromethyl acetate- isopropyl ether) 35 NWR (200 MHz.
CDC13) ppm Sanme as the spectrumof theyyy; 116 conpound of Reference
Example 69 [a], - +133.8 (c=0.51 , MeOH) El enental Analysis for
C29H23N302F6: Cal cd. (%9: C, 62.25; H 4.14; N, 7.51 5 Found (%: C,
62.13; H, 4.13; N, 7.40 Reference Exanple 72:

(9R)-7-[3, 5- Bb%ﬁﬁ_r Hﬁg&g?g%?%t%@%% tlhs (ﬁlgr? 1“?) was added thereto

6,.7, 8,9, 10, 115héXa
6, 13- di oxo0- 13AnpA1 sAfargdodnna| Y@rQ]QPII ﬂtﬁmhﬁﬁﬂ @&th&onm tempBratwr®ound
as obtained i poRehengies . PP & dh Y96 waRGtrbwer 55{ qeazle&a&csxbe e

manner as in Reference Exanple 69 t0 obtain the entitled conpound as

col orl ess crydbg §OlWept wos rempveq faom she fiiEgakedw é’f‘lfﬁﬂljajc% gn. 15

ISOprODXI ?t ge}rhe%i%xﬁ)av?&ézsu%dow c&Bﬁﬁnaﬁlﬁégﬁal lve @Eéltﬁfmt |
CorT‘poun (0] el erence e n a
T o Seoa s 8o aAvh cadetathine shagel = £50) diing sl hicageE!

Found (% : C, amd The dntdtied Sompolihdefaay mm:ﬁlalmisa pale yellow
(99)-7-[3,5-Bi r|qur I)benzyl]
6,7,8,9, 10, 115 xé:ﬁalécl"r 1368 -6, 13- di oxo- 5- phenyl - 25

13H-[ 1, 4] di azumpnot2231-2@]5 q Irﬁqmtd%ﬂmzﬁdnefm Bty aacebatened in
Referencelgxar{glo?r%g}yyagtqﬁqqt ed and treated in the same nmanner as in

Ref erence Exa to obtai'n the ent | t I ed corrpound as col orl ess
(200MHz, CDCl,) ppm: 6(8H,m), 2.31(3H,s),
2.47(3H,s), 3.1-3.8(5H,m), 3.95(1H,d,J=15Hz),
4.93(1H,dd,Jd=14,6.2Hz), 5.41(1H,d4,Jd=15Hz),
6.72(1H,d4,J=7.8Hz), 6.98(1H,d,J=7.8Hz), 7.19(2H,s).

15 7.42(2H,s), 7.78(1H,s)

Reference Example 65:
4-[3,5-Bis(trifluoromethyl)benzyl]j-2,3,4,5-

tetrahydro-5-oxo-6-phenylpyrido(3,2-£f]1[1,4]oxazepine
Sodium hydride (60 % oily) (60 mg) was added to a THF

20 (15 ml) solution of N-[3,5-bis(trifluoromethyl)benzyl]-
2-chloro-N-(2-hydroxyeth yl)-4-phenyl-3-
pyridinecarboxamide (Reference Example 12) (348 mg) and the
mixture was stirred for 2 hours while heating under reflux.
Ethyl acetate was added to the reaction mixture, which was

25 then washed with water and dried. After the solvent was
removed by distillation, the entitled compound was obtained
as colorless crystals (278 mg).

m.p. 200-201°C (recrystallized from ethanol-hexane)
NMR(200MHz, CDCl,) ppm: 3.70(2H,t,J=5.8Hz),

30 4.47(2H,t,J=5.8Hz), 4.88(2H,s), 7.24(1H,d,J=5.2Hz),
7.25-7.55(5H,m), 7.80(2H,s), 7.86(1H,s),
8.44(1H,d,J=5.2Hz)

EI-MS m/z: 466 (M') [(C,.H,,N,O,F;)"]
Reference Example 66
35 (9R)-7-[3,5-Bis(trifluoromethyl)benzyl}-



crystals. 30 mp. 242-244 C (recrystallized fromethyl acetate- isopropyl
et her) NWR l}@z CDA 3) ppm Sane as the spectrum of th ccl? ﬁﬁgl,?

Ref er ence arr=p1e 69 a]D : -130.40 (c=0.496, MeOH). 35 Elenental ysi s
for C29H23N302F6: 117 Calcd. (9%9: C, .62.25; H, 4.14; N, 7.51 Found (%:
C, 62.07; H, 4.15 N, 7.36 Reference Etdfple 74:
(99)-7-[3,5-Bis(trifluoronethyl)benzyl]- 5

6,7,8,9, 10, 11- hexahydr o- 9- met hyl - 5- (4- et hyl phenyl') -

6, 13- di oxo- 13H-[ 1, 4] di azoci n 1- 1, 7] napht hyri di ne The conmpound as
obtained in GRet & hdd :@er WS;TI@@! é‘tM@ﬁl@é@hﬁth— sanme manner

as in Reference Rsami@ dﬁg&ﬁﬂ@[é he_gnti tiﬁ%w col orl ess 10

crystals. mp. 227- 228C (recr l'i zed from et | sopropy

ether) NVR (200 MBixeyxes 3T %0‘&% th'é‘)%p@%ir%%'f’t@ﬁ’éeéoh@ound of
Ref er ence Emnﬁleen& Exanjplld 13, A dtHErdnhivd , cMBQ*)mﬁl enental Analysis

o O oA BT i e Yy i b el (P s
4-13, 5-Bi s( teti Frimeat aftret g JHempestd tira £6xr530 minutes, and a saturated
compound (3 AHIaE B08TH t iR tociatd SO bROE PR, a8 AARF st Lim
car bonat e (2derEro apd apedingtinced fom39 mi;aytg’sl at rdomdrenfpexatsrer t h
heating undefryeehehtts ot waliskt PACELYLH h Whyio8LEHat 8l ! He WS
added t heret 0. Then, the mxture was_extracted wt

extract was washed with diluted hydrochloric acid and a

saturated aqueous sodium chloride solution and dried, and

the solvent was removed by distillation. The residue was

dissolved in THF (15 ml), and then sodium hydride (60 % oily)

(76 mg) was added thereto and stirred at room temperature

15 for 1.5 hours. The reaction mixture was diluted with ethyl
acetate, washed with diluted hydrochloric acid, agqueous
sodium carbonate and a saturated aqueous sodium chloride
solution and then dried, and the solvent was removed by
distillation. The residue was subjected to column

20 chromatography (ethyl acetate:methanol = 9:1) using silica
gel, and the entitled compound was obtained as colorless
crystals (408 mg).

m.p. 179-180°C (recrystallized from ethyl acetate-
isopropyl ether)

25 NMR(200MHz, CDC1l,) ppm: 1.05(2Hx2/3,d,J=7.0Hz),
1.22(3Hx1/3,d4,3=7.0Hz), 2.39(3Hx1/3,s), 2.42(3Hx2/3,s),
2.52(1H,m), 3.0~3.3(2H,m), 3.48(1Hx2/3,dd,J=14,4.6Hz),
3.71(1Hx1/3,4d4,J=16,5.2Hz), 4.06(1Hx1/3,d4,J=15Hz),
4.12(1Hx2/3,d4,J=15Hz), 5.28~5.65(2H,m),

.83(1Hx1/3,4,J=7.4Hz), 6.96(1Hx2/3,d4,J=7.6Hz),
.09(1Hx1/3,4,J=7.4Hz), 7.20(1Hx2/3,d,J=7.6Hz),
.35(2H,m), 7.42-7.75(4H,m}), 7.83(1lH,s),
.92(1H,4,3=3.6Hz)

Elemental Analysis for C,H,;N,0,F,:
35 Calcd.(%): C, 62.25; H, 4.14; N, 7.51

30

O NN O



ethyl acetate. The extract was washed with water and dried, and the sol vent
was renmovedWy97432 | | ati on. Thus, the 30 entitled conpound rawJedsicasssed
as colorless crystals. mp. 242-243C (recrystallized fromethyl acetafe-

i sopropyl ether) NVR(200MHz, CDC13) ppmiid 60-3.80(4H m, 4.81(2H, s),
4.86(1H's), 6.87(1H d, J=5.2Hz), 7.30-7.50(6H,m, 35 7.79(2H,s), 7.85(1H,s),
8.21(1H, d, J=5. 2Hz) 118 El enental Analysis for C23H1L7N3OF6: Calcd. (% : C,
59.36; H 3.68; N, 9.03 Found (%: C, 59.24; H, 3.66; N, 9.06 EI-M5 m z:

465 (M) I(C23H17§§§ﬁ§) L)5 Befg%eage ﬁxaqpb% 7@ 5. 2&3
5-Bi s(trifluoronethyl enz | T-

t et rahydr o- 6- b3 7 VA - dlqu-ﬂ/ﬁ"(ﬁ)[ MeDH)j 1, 5] oxazoci ne The conpound as
obtained in PgégégQﬁQeEggamber§7was 10 reacted and treated in the sane
manner as in Referggﬁf Efing e 6? to obtain the entitled conmpound as
colorless crystal $ 8B-Bag(Eriflupromgthylddenayhlet hyl acet at e-

i sopropyl Sethepy,a59, bh@iZQ@@kﬁh 6551§)méﬁﬁyllGﬁizldﬁgkasﬂi

T e L L

5.50(1H, d, J=15. 2HZhe ¢omﬁ©nhﬁda9—5b2&ﬂhed71ﬁ0R§féiéﬁHeﬁExaﬁ 1 A4S )ras

N O e N IS e e O

Ref er ence Exaﬁﬁ@@P¥$ 66.- e, %bEﬁSQtthéleotmhﬁedybpmpnmyﬂ]a% 8ol orleds

tetrahydne 7- 8By E¥h1§; 0x0- 6- phenyl pyrido[ 3, 2- f][1, 4] oxazepi ne
m.p. 150-152°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDC1l,) ppm: 1.06(3Hx2/3,d,J=7.0Hz),
1.21(3Hx1/3,d,J=7.0Hz), 2.50(1H,m), 3.05-3.30(2H,m),

15 3.49(1Hx2/3,d4d,J=14,4.6Hz), 3.72(1Hx1/3,dd,J=16,5.4Hz),
.07(1Hx1/3,4,J=15Hz), 4.14(1Hx2/3,d,J=15Hz), 5.25-
.62(2H,m), 6.94(1Hx1/3,4,J=7.6Hz),
.08(1Hx2/3,d,J=7.4Hz), 7.2-7.7(8H,m), 7.83(1H,s),
.93(1H,dd,J=4.3,1.7Hz)

20 Elemental Analysis for C,H,N,O,F,:

Calcd.(%): C, 61.65; H, 3.88; N, 7.70

Found (%): C, 61.33; H, 3.89; N, 7.51

[al, : +69.8° (c=0.353, MeOH)
Reference Example 68:

25 (98)—7-[3,5—Bis(trifluoromethyl)benzyl]-
6,7,8,9,10,12—hexahydro-9—methyl—5-(4-methylphenyl)-
6,12-dioxo[1l,4]diazepino[2,1-gl[1, 71naphthyridine

The compound as obtained in Reference Example 15 was

reacted and treated in the same manner as in Reference

30 Example 66 to obtain the entitled compound as colorless
crystals.

0 3 U A

m.p. 179-180°C (recrystallized from ethyl acetate-

isopropyl ether)

NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the
35 compound of Reference Example 66



;I'Ee conmpound as obt ai nedfi n Reference Exanple 24 was reacted and treated in
e sane manner._as in Reference Exanple 65 to obtain the en ound
as col or| e¥9%¢7 133rystal S. mp. 179-181 C (recrystallized ffgﬂﬁﬁéﬁﬁﬁp

acet ate- isopropyl ether) NVR(200MHz, CDClB) ppm 2.13(3H,s),
3.57(2H,t,J=5.8Hz), 4.42(2H,t,J=5.8Hz); 114, 80(2H,s), 7.16(2HmM, 7.47(3H m,
35 7.65(2H,s), 7.81(1H,s), 8.32(1H,s) 119 Reference Exanple 78:
5-13.5-Bis(trifluoronethyl)benzyll-2,3,4,5-

t et rahydr o- 8- net hyl - 6- oxo- 7- phenyl - 6H pyri do[ 2, 3- b]i 1, 5] oxazoci ne 5

The conpoun®lemesiitadi RedliysiRe ffore fadl, d’e 25 was reacted and treated in

t he same manner gfd] (Fg:-}f er@nC@z I‘anrrm e £54.0 wptpign the entitled conpound
as colorless crysta 180-182 (recrsyst al lized from et hyl acet at e-

10 i sopropyl et tﬁql}nw\ﬁ()zfowléﬂa 3. 1. N1(M+4%y, 2.0.7(3H m,
2. 28( 1H, n') [%g24éll;|5ddge]— 5-8. §5§Hzmeoﬁ)64(lH dd, J=15. 2, 12. OHz) ,
4.05(1H,d , 4.27 HdGI =12. 6, 3. 8Hz) ,

4. 63( 1H, EddRﬁfPE iae £ % 45(1H, d, J=15. 6Hz), 15 7.38(5H, m),

7. 54(2H s), 7. 78(4)—1,)3-)7 &Zﬁ{sﬂsﬁrﬂﬁmmm@tlﬁm)mmﬂ]-

g +/7 g [18 Pﬁﬁﬁﬁm gﬁg‘}h%t}é@@os%ﬂétq 71654374 40%o-5-phenyl-

gbgg di SXO[ Jll_\?ﬁ-cmaz@]fﬂmc[@,m[gq.[ll Wlmadﬁmh@m The conpound as
ined in Re b o Laat
%Eﬂ?%@ég%@é iR (0 AR )t 488 Sédéa tHen samE manner

as in Reference 0 obtain the en conmpound as, col orI ess

crystal 40 m@L5 a8h) 2%811@3(91&(9@31%% IGOMRPYTH h BR % e -3 IRAT IR )b
NVR(200Mz, {d¥ehndW Bxataphd 3 Bnd X 5fethBmihe) (0.56 ml) with

stirring and cooling with ice. The resulting mixture was
stirred for 50 minutes, while still cooling with ice, and
then a saturated aqueous sodium hydrogencarbonate solution

15 (15 ml) was added thereto and again stirred for 40 minutes
at room temperature. The reaction mixture was extracted
with ethyl acetate. The extract was washed with diluted
hydrochloric acid and a saturated aqueous sodium chloride
solution and dried, and then the solvent was removed by

20 distillation. The residue was dissolved in THF (25 ml), and
sodium hydride (60 % oily) (90 mg) was added thereto and
stirred for one hour with heating under reflux. The
reaction mixture was diluted with ethyl acetate, washed with
diluted hydrochloric acid, aquecus sodium carbonate and a

25 saturated sodium chloride solution, and then dried. After
the solvent was removed by distillation, the entitled
compound was obtained as colorless crystals (460 mg).
m.p. 257-258°C (recrystallized from ethyl acetate-ethyl
ether)

30 NMR({200MHz, CDCl,) ppm: 0.92(3H,d,J=6.6Hz), 1.73(1H,m),
1.95-2.40(2H,m), 2.98(1H,d,J=15Hz), 3.30-3.65(2H,m),
3.97(1H,d,J=15Hz), 5.11(1H,d4,J=14,5.9Hz),
5.43(1H,d,J=15Hz), 6.93(1H,d,J=7.6Hz),
7.19(1H,dd4,3=7.6,7.0Hz), 7.3-7.6(7H,m), 7.81(1H,s),

35 8.91(1H,dd,J=4.0,2.0Hz)



4.02(1Hx3/8,d, Js3.5Hz, -OH), 4.21(I Hx3/ B, dJ=15Hz),

4. 30( 1 Hx5/ 8,wiQp 3987184+, - OH) , 4. 38( 1Hx5/ 8, d, J=15Hz), 4. 60( 1H, m PCT/IP99/01358
5.24(1Hx3/ 8, dJ=15Hz), 5.61(1Hx5/8,d, J=I5Hz), 5.68(1H, ), .
6.92(1Ht-I|i ke, J=3.8Hz), 7.19-7.86(8HmM, B 8.95(1H, d, J=4Hz) El enent al

Anal ysis for C2, H2IN303F6 1/4H20: Calcd. (%: C, 59.42; H 3.83; N, 7.42
Found (%: C, 59.45; H 3.74; N, 7.39 EI-M5 mz: 561 (M) [(C28H21N303F6) ]
35 Reference Exanpl e 80: 120

7- Benzyl - 6, 7, B; - o] 12- 6l -,
oheny! [ 1. 41 d! gjz‘g'ﬁ%ﬁg%‘%, ?ﬁg??;}’fg%] Egﬁht% A
7- Benzyl - 7, 8- di hy §ed<h-(3Ihy &no$ZpSoy iB.- &-ddo- 3. phehly| - 6- pyrido[ 3, 4-b

pyri di necar boxam gunlghi(s)wag,5 sqhiodi;ned Ly g2aq¢,] np, g-he conpound as
obtained in Reference Exanple 27 with 3-am no-1-propanol and treated in the

same nmanner aBRefRTRBFEr BXEBPERadfle 13) was reacted and treated in the sane
manner as 3 n Ref e{ancy -Bxgmise BiS (ttx idihfidontdth ey bénd Bgh ponpound as

| orl tgls. .1 210-212C talljized f t h :
cet at o ot hy! Sedhdr P HRRLICBRRBRYBEEL 3) BRI I o7 (F FEAAIPRaRYL ) 6 314 .
4. 30(1H, d, J=14k2B-d4088¢1BHd [ 1744 dipzoeis®([2H Joddy V214 Inapiirhyridine
7.0-7.7(11H m, 15%...7. S P ‘ el :
Ref er enE:e Exg)npl e%élf: c%gééﬁ?%daé g’béaém%géf %g)%%%?%pﬁlr%xwas
phenyl - 13H [ 1r#pditedoandoftzeatgr in7thepiaame manner as in Reference

7- Benzyl -1 8- giBngn @ 6o 2oh et vb¥hy Jer-i39&d cohfbound as colorless.
phenyl - 6- pyri dol 3, 4- b] pyri di necarboxam de (this was obtained by reacting

t he conpound &¥¥&AEdSned in Reference Exanple 27 with 4-anino-1-butanol and
treated in tha.panesvesar cag recryeftanaicedmrmam e tifyl Vise t £osihlr and

treated in thgs%%g%py n%%%e%% In Reference Exanple 69 to obtain the
NMR(200MHz, CDCl,) ppm: 0.91(3H,d,J=6.8Hz), 1.73(1H,m),
15 1.95-2.40(2H,m), 2.37(3H,s), 2.97(1H,d4,J=15Hz), 3.35-
3.62(2H,m), 3.99(1H.d,J=15Hz), 5.10(1H,dd,J=14,5.3Hz),
5.46(1H,d4,J=15Hz), 6.83(1H,4d4,J=7.8,1.6Hz),
7.05(1H,d4,J=7.8Hz), 7.25(1H,d,J=7.8Hz),
7.34(1H,dd4,J=7.8,1.6Hz), 7.46(1H,dd,J=8.4,4.2Hz),
20 7.47(2H,s), 7.55(1H,dd,3=8.4,1.8Hz), 7.81(1lH,s),
8.91(1H,dd,J=4.2,1.8Hz)
Elemental Analysis for C,H,;N,0,F,:
Calcd.(%): C, 62.83; H, 4.39; N, 7.33
Found (%): C, 62.61; H, 4.21; N, 7.12.
25 Reference Example 71:
(9R)-7-[3,5-Bis(trifluoromethyl)benzyl]-
6,7,8,9,10,11~-hexahydro-9-methyl-6,13~-dioxo-5-phenyl-
13H-[1,41diazocino[2,1-g] [1,7]naphthyridine
The compound as obtained in Reference Example 18 was
30 reacted and treated in the same manner as in Reference
Example 69 to obtain the entitled compound as colorless
crystals.
m.p. 245-247°C (recrystallized f£rom ethyl acetate-
isopropyl ether)
35 NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the



25 entitled conmpound as colorless crystals. mp. 243-244 C (recrystallized
fromaceto et her) NVR(200WMHz, CDC13) ppm 1.6-2.3(4
3. 15( 1H, n)wos@%@{iz?) 65(2H, m, 3,76(1H,d, J=15Hz), 5.15(1H, ddlﬂﬂg”ém%ﬁlz
5.42(1H, d, J=15Hz), 6.64(2H,d, J=6. 2Hz), ﬁ 0- 7 3(4H m, 30 7.3-7.7(6H m,
8.91(1H,dd,J:4.2,1 8Hz) Reference Exanﬁ 8
7-Benzyl -6,7,8,9,10, 11, 12, 14- oct ahydr o- 6, 14 dIOXO-
5- phenyl -[ 1, 4] di azoni no[ 2, 1-g] [ 1, 7] napht hyri di ne
7- Benzyl -7, 8- dlhydro 7- (5- hydroxypentyl - 8- ox0-5- 35

DERITR

phenyl - 6- pyrFRRRBINA 5 ReELATRRGH %2 hi s was 121 obt ai ned by
reacting the[&gﬁpound3a8°ombaonsd |nMBemgrence Exanpl e 27 with

5-am no-1-p anol t reated e.s manner as in Reference Exanple
16) was rea Eﬁiukﬂﬁ¥gf*§l aﬂéﬁggﬁﬂer as in Reference Exanple 69

to obtain the 5 ealcdlea)compoﬂzdzas Bol 4r1éssNcryssals. mp. 224-226 C
tallized t thyl 0O0OMHz, CDC13
(recrst g oot HOAREHEY Gochates eyl aciBer, MG ) pom

3.05(1H m, ERQEEEEHERJB¥aGpIBEﬂKﬂ}1dt Jd=15Hz, Jt =6. 4Hz), 10

3. 64(1H, d, J=I 5Hz) D7 d, J=15Hz),
6. 43§2H d, J=7. 2|—IZ?Rfl ? géfbﬂﬁﬂggﬁétgldérémékﬁ%l)ﬁeﬂﬁgigl(1H dd Jl4.2,1.8FE)
Ref er ence Ex@npi - %310-71¥'§1Q?‘¢936?’F%T%WW¥1'657( ‘B"EeE’@Yl_HZhWhhydro- 6, 12-
%5( 3d .4 0X0- En ®E3Yd{dxcH mwwh@mﬁaﬂo@iﬂds Z] pagit hyr i shpethyridine

-(3, chlorg, enz

hydroxygbopyl) §m§°BH§n9F égﬁﬁép&§[§n4Reg PETACE FEEIPIGx 4% ¥8S(this was
obt ai ned by r@mtemganmetmamm ashebd ame aanme Red e bmcRe Fanemte 28 with
3- 20 amn t | nce
Exanpl e 13) Wwa OE’IK eac ed a%’%ér%gtég ér"]hé el%grrnaeo nne‘? %% éfﬁl%'e{'%r:%nce
Exanpl e 66 tQIIﬂN%@ﬁ the entitled conpound as colorless crystals.

m.p. 226-~228°C (recrystallized from ethyl acetate-

15 isopropyl ether)
NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the
compound of Reference Example 70
fal, : +109.4° (c=0.541, MeOH).
Elemental Analysis for C,;H,;N,0,F,:
20 Calcd.(%): C, 62.83; H, 4.39; N, 7.33
Found (%): C, 62.55; H, 4.56; N, 7.10
Reference Example 73:
{98)-7-[3,5-Bis(trifluoromethyl)benzyl]-~
6,7.8,9,10,11-hexahydro-9-methyl-6,13-dioxo-5-phenyl-
25 13H-[1,4)ldiazocino{2,1-g] [1l,7)Jnaphthyridine
The compound as obtained in Reference Example 20 was
reacted and treated in the same manner as in Reference
Example 69 to obtain the entitled compound as colorless
crystals.
30 m.p. 242-244°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the
compound of Reference Example 69
[al, : -130.4° (c=0.496, MeOH).
35 Elemental Analysis for C,H,,N;0,F:



mp. 224-226 C (recrystallized fromethyl acetate-ethyl 25 etheég

NVR( 200VHz , weDBk3)32ppm 1. 9-2. 3(2H, m), 3.2-3.6(3H, m, 4.01( 1HEIFI81HS

5. 05(1H, dJ=15Hz), 5.49(1H,dd,J=13,5. CHz), 6.9-7.1(2H, ), 7.25(1H M, -
7.38(1H,d,J=8.6Hz), 7.3-7.8(6H m, 8.93(1uH d,J=4. OHz) 30 Reference Exanple
84: 7-(3,4-Dchl orbenzyl)-6,7,8,9, 10, 11- hexahydr o- 6, 13-

di oxo- 5- phenyl - 13H-[ 1, 4] di azoci no[ 2, 1- g] 1, 7] napht hyri di ne

7- (3, 4-Di chl or obenzyl ) -7, 8-di hydro-7-(5- 35

hydroxybutyl)-8-ogg aaPleny! c6- By 280l &,44. 14,182 B myridi necarboxani de
(this was obtaine %y reaCting the conpound as obtained in Reference
Exanpl e 28 with 4FoBRAn&3) :pGrahdl 0didHyr datted My thébsane nmanner as in

Ref erence ExapgkérdRdeVBfampast ed:and treated in the same 5 nmanner as in
Ref erence Exanple 15 .t taip.t itled nd as col orl ess crystals.
mp. 236- 2380?:p (ré8§9§?’éﬁgi'gé§lﬁ?§ﬁﬁg EPEH@P%?‘%%&‘W TNVR( 200MHz, yCDC13)
Epgz(iﬂ7a§i?EGEWU?.ggld4ilkgékgh?dﬁe—9§m6®h?wrg}&4?TE%?¥%ghéfyﬂ5Ht),

> D2zt 7osbpinnaka=Aours A bt OgtRty 12T MRSy

Ref erence Exanpl eT88: co8ponfi3as- Bbatined dor Redempincee Fxgnple 214 was 15
tetrahydro'?”gégbﬂgéh¥h66t?é9t36pﬁﬁn¥}fe6'é" rh‘a‘ﬁh%é'asbh_[nl’l??%% ne The
conmpound as obtained I n Reference Exanple 29 was reacted and treated in the
sane manner aBXpMpker 6PcfiecobPkaipl Ehesendifded sommeund ias aPlasRfimd as

colorl ess 20 geystahs. mp. 147-148 C (recrystallized from ethyl

acetat e- hexanx%).pl.\ll\/? %Qg%gb re%%s%ngi%é%g%%g’md ’e%:igflmji'tzc)e’tazfeo-?( 3H.s),

isopropyl ether)
NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the
compound of Reference Example 70
15 [al, : ~107.1° (c=0.521, MeOH).
Elemental Analysis for C,;H,N;0,F.:
Calcd.(%): C, 62.83; H, 4.39; N, 7.33
Found (%): C, 62.55; H, 4.40; N, 7.13
Reference Example 75:

20 4-[3,5-Bis(trifluoromethyl)benzyl]}-2,3,4,5-
tetrahydro-5-oxo-6-phenyl-1H-pyrido[2, 3-
e]lil,4Aldiazepine

A mixture of the compound (370 mg) as obtained in
Reference Example 22, anhydrous potassium carbonate (200

25 mg) and xylene (10 ml) was stirred for 9 hours with heating
under reflux. After the reaction mixture was cooled, water
was added thereto. Then, the mixture was extracted with
ethyl acetate. The extract was washed with water and dried,
and the solvent was removed by distillation. Thus, the

30 entitled compound was obtained as colorless crystals.
m.p. 242-243°C (recrystallized from ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl,) ppm: 3.60-3.80(4H,m), 4.81(2H,s),
4.86(1H,s), 6.87(1H,d4,3=5.2Hz), 7.30-7.50(6H,m),

35 7.79(2H,s), 7.85(1H,s), 8.21(1H,d,J=5.2Hz)



2.39(1H, M), 2.97(1H,d,J=15.4Hz), 3.48(1H n), 3.87(1H, dd, J=10.4, 12. 4Hz),

4.06(1H, d, Jg , 25 4.59(1H, dd, J=5.2,12.4Hz), 5.44(1H d,¢&
7.37E2H,s)$ﬂééggﬁgits), 7.78E1H,s), 8.29(1H, s) Elenentgl Ana 3%??6?%¥8

C26H22N202F6: Cal cd. (% : C 61.42, H4.36, N5.51 Found (%9: C 61.30, H
4.52, N 5.70 30 [aD 20: -106.8 (C = 0tY57, CHC13) Reference Exanple 86:
(R -5-[3,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

tet rahydr o- 3, 8- di net hyl - 6- oxo- 7- phenyl - 6H pyrido[ 2, 3- b] r1,5]oxazocine 35
The conpound_as obtained in Reference Exangle 30 was 123 reacted and
treated in t FdeBgRtakaAnaLyadsi foReFeeAb@F Bxampl e 65 to obtain the

entitled conpoungaaedacqlgr:l ess ser.wst;alks. s3mew.; M 79143 C (recrystallized
fromethyl acetate-h ) NIVR( 200 , 3). ppm__Sane as the spectrum
of the conpound §P0ﬁ§?223ﬁc315§3 ﬂéwgé éﬁggkn%ﬁlgﬁﬁ§lysis for
C26H22N202F6EICHIC/6Y) 466 QM ¥ 2[ (¢, H,.NOFN"H. 51 Found (% : C 61.26, H

4.33, N 5 69 o, B2 (CLHBOEN'S. 5L Found 6126 H
4-[3,5-Bﬁ%(t?%%Fﬁ%ﬁ%ﬁegﬁ?ﬁ%g§n§9f§-2,3,4,5- ) Reference Bxanple

t et r ahydr o- 8- net By[{-35-5084d-s6 tpHEdyioppmeddlyd, ) benz311l -4 .Gxdzdpi ne 15 The

conpound as ' hNeR ren mRke . rqeacted and treated in the
sane nmanner ggk?hﬂggrgrgE§38E2a§§F§§%gg?opg%%§?zZf%e entitled conpound as

col orl ess crpdfal.§lokrpocine- 1530C (recrystallized fromethyl acetate- 20
i sopropyl ether) pN¥RC2APWEAG @ECOBXalBBE 2n5ReErehce3 ERSmpllet 23=RadHz)

10 reacted and treated in the same manner as in Reference
Example 65 to obtain the entitled compound as colorless
crystals.

m.p. 188-189°C (recrystallized from ethyl acetate-
isopropyl ether)

15 NMR(200MHz, CDCl,) ppm: 1.65-1.88(1H,m), 2.18-2.45(1H,m),
3.36(1H,d4d,J=15.2Hz), 3.73(1H,m), 4.17(1H,d4,J=15.2Hz),
4.32(1H,4t,J=12.6,3.6Hz), 4.67(1H,ddd4,3=12.6,5.6,2.4Hz),
5.50(1H,4,J=15.2Hz), 7.16(1H,d,J3=5.2Hz), 7.20-7.45(5H,m),
7.71(2H,s), 7.83(1H,s), 8.41(1H,d4,J=5.2Hz)

20 Elemental Analysis for C,H,;,N,O,F.:

Calcd.(%): C, 60.00; H, 3.78; N, 5.83

Found (%): C, 59.92; H, 3.76: N, 5.89
Reference Example 77:

4-[3,5-Bis(trifluoromethyl)benzyll-2,3,4,5~

25 tetrahydro-7-methyl-5-oxo-6-phenylpyridof3,2-
£fJ[1,4)oxazepine

The compound as obtained in Reference Example 24 was
reacted and treated in the same manner as in Reference
Example 65 to obtain the entitled compound as colorless

30 crystals.

m.p. 179-181°C (recrystallized from ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl,) ppm: 2.13(3H,s), 3.57(2H,t,J=5.8Hz),
4.42(2H,t,J=5.8Hz), 4.80(2H,s), 7.16(2H,m), 7.47(3H,m),

35 7.65(2H,s), 7.81(1H,s), 8.32(1H,s)



4.47(2Hd, J=5. 4Hz), 4.87(2H,s), 7.11(1H,s), 7.17- 7.56(5HM, 7.80(2Hs),
7.86(1H, s) woessmdal Anal ysis for C24H 8N202F6. 1/ 4 H2Q 25 PCT/EAMBHSE o !
C 59.44, H3.85 N5.78 Found (%: C 59.42, H 3.82, N 5.84 Reference.
Exanpl e 88: 5-(3,5-Bis(trifluoronethyl)jyenzyl]-2, 3, 4, 5-

t et r ahydr o- 9- net hyl - 6- oxo- 7- phenyl - 6H pyri doE2, 3- 30 b][!|, 5] oxazoci ne The
conpound as obtained in Reference Exanple 32 was reacted and treated in the
same nanner as in Reference Exanple 65 to obtain the entitled conpound as

colorless cr ﬁénc§5E 14648165 C (recrystallized fron1ethy| acet at e-
124 isoprop

g CDC13) ppm. 1. 79( 1H, 2. 30( 1H, m)

2.56(3H,s), 3. 35§1|l4 mp-B Sf?F}ﬁiﬁPm@efi’QMb&nﬂi‘é%& 4.31(1H, ),
4.65(1H 1), otPhitiadd=dmathyl-8-8R61hE bhefylOsHSpyELaU(BH o, 7. 72(2H ),
7.83(1H, s) peptal_Analysi's for C25HRON202F6: Cafcd. (9% - C 60.73, H
4.08, N 5. 68’°ﬂ:§hné mm@%e 43, H 4.04, N 5.74 Reference Exanple 89: 10

4-(3, 5- asﬂtrlflUhEOEmebhhheasybbtaiﬁeﬁ,in Reference Example 25 was

t et rahydr o- 8-_1ret X n i .dg - 1, 4] oxaz e 9- OXIde
n}ChIoroperbEﬁ?8E§da3P§ ?ﬁ?ﬁgﬁg)xﬁaéh§d§%% gagn%ﬁ’g% ?6*3&?%3: € sol ution
of the conpoEndmplezeSgyoaebtainobhalnaa1¢deﬁeh@m@mﬂﬂdﬂ&anﬁqidﬁlesm
stirred for 20 3 hg. at roomtenperature. The solvent was renoved by
distillation, LR ueous pot assi um car bonate sol ution was added to the
resi due, wh.@hpméfiphéﬁze%tKa@pws\hatlﬂlételdylfr@meteétml Beet@&gact was

washed wigh agdpedpyRobapsirym 20 carbonate solution and dried, and the
sol vent was rennved
NMR(200MHz, CDC1,) ppm: 1.71(1H,m), 2.07(3H,m), 2.28(1H,m)},

3.24(1H,d44,J=15.2,3.8Hz), 3.64(1H,dd4,J=15.2,12.0Hz),
4.05(1H,4,J=15.6Hz), 4.27(1H,dt,J=12.6,3.8Hz),
4.63(1H,444,J=12.6,5.4,2.0Hz), 5.45(1H,d,J=15.6Hz),
15 7.38(5H,m), 7.54(2H,s), 7.78(1H,s), 8.29(1H,s)
Reference Example 79:
(+/-)-7-1[3,5-Bis(trifluoromethyl)benzyl] -
6,7,8,9,10,12-hexahydro-9-hydroxy-5-(4-methylphenyl) -
6,12-dioxo[1,4]diazepino [2,1-g]([1l,7]lnaphthyridine
20 The compound as obtained in Reference Example 26 was
reacted and treated in the same manner as in Reference
Example 56 to obtain the entitled compound as colorless
crystals.
m.p. 282-283°C (recrystallized from acetone-ethyl ether)
25 NMR(200MHz, CDCl,) ppm: 2.43(3H,s), 3.35-3.63(3H,m),
4.02(1Hx3/8,d4,J=3.5Hz,-0OH), 4.21(1Hx3/8,d,J=15Hz),
4.30(1Hx5/8,d4,J=3.5Hz,~0OH), 4.38(1Hx5/8,d,J=15Hz),
4.60(1H,m), 5.24(1Hx3/8,d4,J=15Hz), 5.61(1Hx5/8,d,J=15Hz),
5.68(1H,m), 6.92(1H,t-1ike,J=3.8Hz), 7.19-7.86(8H,m),
30 8.95(1H,d,J=4Hz)
Elemental Analysis for C,;H,;N,O,F.-1/4H,0:
Calcd.(%): C, 59.42; H, 3.83; N, 7.42
Found (%): C, 59.45; H, 3.74; N, 7.39
EI-MS m/z: 561 (M') [(C,H,N,0,F;)"]
35 Reference Example 80:



by distillation. Thus, the entitled conpound was obtained as col orl ess

crystals (1 ,M Pp. 181-183 C (recrystallized from TFH i t her
NNR(ZOONPE,“%%%%%& ppm 2.62(3H,s), 3.72(2Hm, 4.65(2H m, EEEQ9§%%§% :

7.18(1H,s), 7.20-7.50(5H, m, 7.79(2H, sl 7.87(1H,s) Elenmental Analysi‘s for
C24H N203F6-1/2 H20: Calcd. (%: C 57: 89 H3.79, N5.54 Found (%: C
57.15, H3.77, N5.16 30 Reference Exanple 90:
5-13,5-Bis(trifluoronethyl)benzyl]- 2 3,4, 5-

t et r ahydr o- 9- net hyl - 6- oxo- 7- phenyl - Egrldo(Z 3- blgl 5] oxazoci ne 10- oxi de
The conpound as dbBeRzEk-§ n7R%f%rb%cb2 %ﬁﬁhﬁdBB gipx¥acPed and treated

in the same pRENET[ BS54 duded §§hagh@btaln the entitled
conmpound as colorless crysta ? 116- 118C cr | 1ized from
et hanol - ethyl etﬁé@?n %fﬁggj(ﬁghgaﬁoﬁﬁpﬁ°ﬁl Fﬁi TA2(1H M, 5
4 250Hn . 298 ﬂ‘m??’ ﬁwm”“’““““?‘?“ A

7. 18-7.5%% 5H°A‘Pﬁ £“FH"7 2ﬁ§?°t9/“§4€%%45‘3° "Eﬁfﬁtaﬁ °R% i’f’o‘f’e%‘éi&%‘?\lzos. 1/2
H20: 10 Eiahple () withC3 58mBio- Hpropandll Samd mmq tin the s#nd7, H

g iget glxingg'ﬁﬁf‘;% %Cgpgilég??%:é??éoﬁ%neg%ell)%) yas feacted and treated

2,3, 4,5 tet rmmsamsxmam%mllmkeﬁefeacg E:sgnplef [12 dposbEapnriche

m xture of t&?tf@:[@& @él&pi@ége@&*&gféerence Exanpl e 89 and
acetic anhydride %,mas heat ed under reflux for 20 m nutes,

sol vent fas Pefov GtirecEystal %hﬁe%qgﬁﬂﬁseBEY%SQ?%F?E%r%EH&%e

sol uti on wasether)
NMR(200MHz, CDC1,) ppm: 1.7-2.2{(2H,m), 3.2-3.6(3H,m),
4.30(1H,d,J=14Hz), 4.89(1H,d4,J=14Hz),
5.43(1H,dd,J=14,5.7Hz), 7.0-7.7(11H,m),

15 7.70(1H,d4d4,J=8,4,1.6Hz), 8.92(1H,dd,J=4.4,1.6Hz)
Reference Example 81l:

7-Benzyl-6,7,8,9,10,11-hexahydro-6,13-dioxo-~5-
phenyl-13H-[1,4]diazocino[2,1-g}l[1l, 7]lnaphthyridine
7-Benzyl-7,8-dihydro-7-(5-hydroxybutyl) -8-oxo-5-

20 phenyl-6-pyrido[3,4-b]pyridinecarboxamide (this was
obtained by reacting the compound as obtained in Reference
Example 27 with 4-amino-l-butanol and treated in the same
manner as in Reference Example 16) was reacted and treated
in the same manner as in Reference Example 69 to obtain the

25 entitled compound as colorless crystals.

m.p. 243-244°C (recrystallized from acetone-ethyl ether)
NMR(200MHz, CDCl,) ppm: 1.6~2.3(4H,m), 3.15(1H,m), 3.35-
3.65(2H,m), 3,76(1H,d4,J=15Hz), 5.15(1H,dd4,J=14,5,7Hz),
5.42(1H,d,J=15Hz), 6.64(2H,d4,J=6.2Hz), 7.0-7.3(4H,m),

30 7.3-7.7(6H,m), 8.91(1H,dd,J=4.2,1.8Hz)

Reference Example 82:
7-Benzyl-6,7,8,9,10,11,12,14-octahydro-~-6,14-dioxo-

5-phenyl-[1,4]diazonino[2,1-g][1,7]lnaphthyridine
7-Benzyl-7,8-dihydro-7-(5-hydroxypentyl)-8-oxo-5~

35 phenyl-6-pyrido[3,4-blpyridinecarboxamide (this was



20 added to the residue, which was then extracted with ethyl acetate. The
extract waswoegohetbawi t h water and dried, and the sol vent was PGFRRIGA1I5§
distillation. Thus, the entitled conpound was obtained as colorless .
crystals (740 ng). mp. 122-1240C (recrystallized fromethyl acetate- 25

| sopropyl ether) NVR(200MHz, CDC13) ppm 2.18(3H,s), 3.71(2Ht,J=5.6Hz),
4.50(2H,t,J=5.6Hz), 4.88(2H,s), 5.21(2H,s), 7.18- 7.50(6H m, 7.79(2H, s),
7.87(1H,s) Elenental Analysis for C26H20N204F6: 30 Calcd. (%: C

58.00, H 3. 73bt§%§fa_agt_>fgf’é5‘e§%}(lgﬁ? rtlr% 2bmPBuntd ﬁfogbt%l.?e_agiﬁq{é?fé‘f&?c@xa”pl €

92: 9- Acet oxynet ﬁe S ritluoronethyl)benz
2,3, 4, 5-t et r BRpEP3L629WLth SranineslRantaicl andtrgptedsipcbhbecsame 126

The conpoundmannebt kel ReF TRl BsRAMPIFTREY REsVBSatLag! £sla ancbdtapted in
t he sane manner as in Reference Exaqgl 91 to obtain the entitled conpound

_ e
as col or| ess 18 B¢ fame nppney) assin, Releargnae Example 69 0 0PF3LR them
et hyl aces at entitQedopympoundr hsN¥s(122AMds, ceEkEy1sppm 1. 60-1. 95(1 H m,

4 3101y, T-Br( PAA 255 CodRRReaR T e R A it jacs it e el o

7.20-7.50( 5Hether). 70(2Hs), 7.83(1H,s) Elenental Analysis for

2, RO Soni) f15) e 1y k.ot AT, F0Y08 Gl CFRAL 1

4-[3, 5- Bi s(t &-05UdHomILIY| }ehz4® (18, 1hi G SREUyAL , J,=15Hz, J,=6 . 4Hz) ,

2,3, 4,5-{§t r@lﬂg%ﬁ-&%mﬁrﬁhqnwwdﬂﬁ[& AT.=h5h%, 4 0x286p) ne Phosphorus

oxychl oride (51.'428(1?11.)d,%n=dlst1{rzl)e,t rsz.l4a3n(12rﬁe.d,J=7.2Hz) , 7.05-7.25(4H,m},
7.3-7.7(6H,m), 8.91(1H,dd,J=4.2,1.8Hz)

Reference Example 83:
7-(3,4-Dichlorbenzyl)-6,7,8,9,10,12-hexahydro-6,12-

15 dioxo-5-phenylil,4]}diazepinof[2,1-gl{1,7]naphthyridine

7-(3,4-Dichlorobenzyl)-7,8-dihydro-7-(3-
hydroxypropyl)-8-oxo-5-phenyl-6-pyrido[3,4-
blpyridinecarboxamide (this was obtained by reacting the
compound as obtained in Reference Example 28 with 3-

20 amino-l-propanol and treated in the same manner as in
Reference Example 13) was reacted and treated in the same
manner as in Reference Example 66 to obtain the entitled
compound as colorless crystals.

m.p. 224-226°C (recrystallized from ethyl acetate-ethyl

25 ether)

NMR(200MHz, CDCl,) ppm: 1.9-2.3(2H,m), 3.2-3.6(3H,m),
4.01(1H,d,J=15Hz), 5.05(1H,d,J=15Hz),
5.49(1H,dd,J=13,5.0Hz), 6.9-7.1(2H,m), 7.25(1H,m),
7.38(1H,d,J=8.6Hz), 7.3-7.8(6H,m), 8.93(1H,d,J=4.0Hz)

30 Reference Example 84:

7-(3,4-Dichlorbenzyl)-6,7,8,9,10,11-hexahydro-6,13-
dioxo-5-phenyl-13H-[1,4)diazocino[2,1~
glll,7]1naphthyridine

7-(3,4~Dichlorobenzyl)-7,8-dihydro-7-(5-

35 hydroxybutyl)-8-oxo-5-phenyl-6-pyrido[3,4-



(1.85 mM) were dropwi se added at the sane tinme to a 20 dichl oronet hane

(100 M) s f the conmpound (4.40 g) as obtained in R anpl e
89, while g%Hﬁ |n6 roomtenperature. The resulting n1xtuﬁ£ ng‘ﬁg§§ed

under ref lux for 1 hour and then the soI vent was renoved by distiltation.
Aqueous pot assi um car bonate sol uti on whé2added to the 25 residue, which
was then extracted with ethyl acetate-THF. The extract was washed with

wat er and dried, and the solvent was renoved by distillation. Thus, the
entitled corrpound was obtained as colorless crystals (1.44 g). mp.
183-184@ C (wrlynistipacanhpamidet (fhiisowmstabtagined duprmegadtiaihdihe

NIVR( 200MHz,, AT TR PIRE W TN , - 4.66(2H, s),
4. 85(9(2H, s), 7. 7(1&,05%‘“', ";i’tgo 55( 5@%23{3_47"8‘411 Sh 3* 7%3’%’%4?) El em(ant aIS)

Anal ysi s f orRERaEBYATSRY: ‘angh; treat rbotf(%samecww 3$ 3im3, N 5. 44

Found (% : Hefdreffve Exaniple N6) wasRetacesacahdatpPestfd in the same
4-13, 5- B$S(trl f |l uoroneth

t et r ahydro- 848 ﬁgé%% ‘%*‘?é‘@lepfrq otcﬂ pbrain fhe eftiLlRg)ine A

m xture of tdumpmameDwasd doﬂEnlrJrang asrydtaianed in Ref erence Exanple 93, THF

(2 m), nethanol i t I (1 m)
was stirredd f(%so{?r d(r rﬁégsstoa erar%él}fegp% ventqﬁgfr:a{%ﬁﬁ/ d by 10
dlstlllailcnﬂMRﬂﬁDQMﬂZM'GWﬁﬁgadneu té The .BédHdma ﬁhﬂéﬁlﬂam)thén3extracted
wi th ethyl ag:q;@(tﬂ{ nb)hedfstlﬁaﬁ_fadva m@f:d 5M]; ﬂ@t&? ﬁ.nggd_gg % and t he

sol vent was renoved tion. Thus, the enti

co ound was
obt ai ned%as Aty :{,“r]y‘%‘fzal-s § B THy) 99 158 1 12 - %391'147){9?@%61‘3/& allized
from et hyl a;celt@(tm dspmamﬁ) ethey)7 NVREGIVHz, CDC13) ppm 3.51(3H s),
3.71(2H,t, J= QE‘iI—ész & 439(42I—6t 8?-1 6)Hz) 4.58(2Hs), 4.89(2H,s), 7.27(1H,s),
Reference Example 85:
(S8)-5-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
15 tetrahydro-3,8-dimethyl-6-oxo-7-phenyl-6H-pyrido[2,3-
bl}[1,5)loxazocine
The compound as obtained in Reference Example 29 was
reacted and treated in the same manner as in Reference
Example 65 to obtain the entitled compound as colorless
20 crystals.
m.p. 147-148°C (recrystallized from ethyl acetate-hexane)
NMR(200MHz, CDCl,) ppm: 0.83(3H,d,J=7.4Hz), 2.07(3H,s),
2.39(1H,m), 2.97(1H,d,J=15.4Hz), 3.48(1H,m),
3.87(1H,44,J=10.4,12.4Hz), 4.06(1H,4,J=15.6Hz),
25 4.59(1H,4d,J=5.2,12.4Hz), 5.44(1H,d4,J=15.4Hz), 7.37(2H,s),
7.53(2H,s), 7.78(1H,s). 8.29(1H,s)
Elemental Analysis for C,(H,,N,O,F,:
Calcd.(%): C 61.42, H 4.36, N 5.51
Found (%): C 61.30, H 4.52, N 5.70
30 [a],®: -106.8° (C = 0.257, CHCl,)
Reference Example 86:
(R)-5-[3,5-Bis{trifluoromethyl)benzyl}-2,3,4,5~
tetrahydro-3,8-dimethyl-6-~oxo-7-phenyl-~6H-pyrido[2, 3-
bli1l,5]Joxazocine
35 The compound as obtained in Reference Example 30 was



7.30-7.52(5H m, 7.81(2H,s), 7.87(1H,s) 20 Elenental, Analysis for
C25H20N203F&0o Wa7t3d. (% : C 58.83, H 3.95, N 5.49 Found (t): PQT/BQWBBSSH
3.95, N 5.57 Reference Exanple 95:
4-(3,5-Bis(trifluoronethyl)benzyl]-2,3,425- 25

t et rahydro- 8- (1- net hyl et hyl ) - 5- oxo- 6- phenyl pyri do[ 3, 2- fl[1, 4loxazepi ne A
m xture of the conmpound (150 ng) as obtained in Reference Exanple 93, THF
(1 m), isopropanol (10 m) and sodium hydride (60 %oily) (120 ng) was

stirred for 3ifen %Qlaature%ad qrfpemé Wne HensOt Vet 1 NoRe£6PBNEE DY
distillation, and water was added to the residue, which was then_ extracted

with ethyl ad&dammnde Al toabialndhe aitett 164 LHBRIING s dFPLOTLGRE t he
sol vent was I, dy distillation. The residue was purified by colum 35
chr omat ogr ap

h h
Do R e n A% -ty BaTaet, hom P Lhy b Adrsatarhedana) Dog
(recrystabl i 28R (f200MERA hgbCack pape - Samarsy tHeR$REOY AN EIDERE) compound

1. 26(6H, d, J=6, M), 4. 48(2H,t,J=5.4Hz), 4.63(2H,s),
4.89(2H. s), %ﬁﬁme]%%% , 7.81(2H,s), 7.87(1H s) El enental
Anal ysi s for mmmm1ms:ofc(ﬁ/¢cumzsgpm; H 4.49, N 5.20 Found (%: C

60.00, H 4.61, N 10, y Ref or @ACa EXayT & 96:
4-13, 5- Bls(trlflu(gar%?r%t *)be%zgl g‘22:3%{]215’%69 N 5.51

t et r ahydr o- 8- net HEPWRR ofel hy| 355dx356 %énya%)yrﬂ do{® 2- f][1, 4] oxazepi ne A

m xt ure Qb t LoPaund 6230 a7t atgred)in 15 Reference Exanple 93,
nmet hanol :ﬁ; and aqueous 15 @6sod|un1nethylnercaptan solution (1 m) was

stirred for aWRﬁﬁnQ%nperature The sol vent was renoved by
4- [3,5 Bis{trifluoromethyl)benzyll-2,3,4,5-

tetrahydro-8-methyl-5-oxo-6-phenylpyrido(3, 2-
£3[1,4]oxazepine
15 The compound as obtained in Reference Example 31 was
reacted and treated in the same manner as in Reference
Example 65 to obtain the entitled compound as colorless
crystals.
m.p. 151-153°C (recrystallized from ethyl acetate-
20 isopropyl ether)
NMR(200MHz, CDCl,) ppm: 2.58(3H,s), 3.69(2H,t,J=5.4Hz),
4.47(2H,4,J=5.4Hz), 4.87(2H,s), 7.11(1H,s), 7.17-
7.56(5H,m), 7.80(2H,s), 7.86(1H,s)
Elemental Analysis for C, H,;N,0,F.-1/4 H,0:
25 Calcd. (%): C 59.44, H 3.85, N 5.78
Found (%): C 59.42, H 3.82, N 5.84
Reference Example 88:
5~[3,5-Bis(trifluoromethyl)benzyl]-~-2,3,4,5-
tetrahydro-9-methyl-6-oxo-7-phenyl-6H-pyridof2,3-
30 bl[l,5]oxazocine
The compound as obtained in Reference Example.32 was
reacted and treated in the same manner as in Reference
Example 65 to obtain the entitled compound as colorless
crystals.
35 m.p. 164-165°C (recrystallized from ethyl acetate-



distillation, and water was added to the residue, which was then extracted
with ethyl The extract was washed 20 wth water ar i98/135nd

t he solvengﬁgggﬁég%oved by distillation. Thus, the entitledqgg%gggﬁﬁlaas
obtained as colorless crystals (103 ngé24n1p. 165-166 C (recrystallized
fromethyl acetate- isopropyl ether) 2 NVR( 200MHz, CDC13) ppm
2.14(3H,s), 3.72(2H,t,J=5.4Hz), 3.79(2H,s), 4.49(2H,t,J=5.4Hz), 4.89(2H,s),
7.30- 7.50(5H, M, 7.34(1H,s), 7.81(2Hs), 7.87(1H,s) Elenental Analysis for
C25H20ON202SF6 1/ 6 H20: Cal cd. (% : C56.71, H3.87, N5 29 30 Found
(%: C 56.67SORPFaPBY efherh3 Reference Exanple 97:

g’- émangrrft Pym?]r&ci@m?w,i s:bgm bmlrzoxm’r_ mviahﬁnz]gl.fo (1H,m), 2.56(3H,s),
,3,4,5-tetr 0- 5- 0X0- 6- nyl pyr - xazepi ne

m xture of t egggﬁﬁdﬁhd %558nﬁ§¥“gs %gféaﬂiddiirfs‘%@§)F@?é&%ﬁ@i”ﬁ&anple
93, THF (10 4145 ard, myuedss CTH 268 ahaDhi 2HE L0 T )2 (Bls, spated20n a seal ed
tube at 120* hour cpol ed | vent was renoved by

distill atjsl on-,F' %@{P%‘{'gf ?/\Iaﬁgéﬁéé%jjt o'?t%:,ézggsggUe, whi ch was then extracted
5 with ethylEbenental Ahelysds ator WasHplshEd: with water and dried, and the

sol vent was reno hstild glg. UsS.od ey eNntdd | ed conpound was
obt ai ned as cologﬁgggyggbstafg (443 mp. 188-191C (recrystallized from

THF- et hyl et her ) FeandNiR} 2000HE0 -A3G 3 P, ¥ BLP, t, J=5. 6Hz)
4.00(2H, S), debfdhbé . BkntE)sod. 89(2H,S), 7.20-7.60(6H, m, 7.81(2Hs),

7.87(1H,s) Elenental Analysis, for C24H19 F6: lcd, (%9: C 58.19, H 3.87,
N 8. 48 SRRl L ?tﬁlgg‘.l%’é?mﬁt@'}%g, ®Re¥L 002 Rt &r Bhce Exanpl e 98:
tetrahydro-8-methyl-5-oxo-6-phenylpyrido([3,2-
f1l1,4]oxazepine 9-oxide
m-Chloroperbenzoic acid (870 mg) was added to a
chloroform (30 ml) solution of the compound (1.20 g) as
15 obtained in Reference Example 87 and stirred for 20 hours
at room temperature. The solvent was removed by
distillation, and agueous potassium carbonate solution was
added to the residue, which was then extracted with ethyl
acetate. The extract was washed with aqueous potassium
20 carbonate solution and dried, and the solvent was removed
by distillation. Thus, the entitled compound was obtained
as colorless crystals (1.10 g).
m.p. 181-183°C (recrystallized from TFH-isopropyl ether)
NMR(200MHz, CDC1,) ppm: 2.62(3H,s), 3.72(2H,m), 4.65(2H,m),
25 4.89(2H,s), 7.18(1H,s), 7.20-7.50(5H,m), 7.79(2H,s),
7.87(1H,s)
Elemental Analysis for C, H,N,O,F;-1/2 H,O:
Calcd.(%): € 57.03, H 3.79, N 5.54
Found (%): C 57.15, H 3.77, N 5.16
30 Reference Example 90:
5-[3,5-Bis(trifluoromethyl }benzyl]-2,3,4,5~
tetrahydro-9-methyl-6-oxo-7-phenyl-6H-pyrido{2, 3-
b]l[1,5]oxazocine 10-oxide
The compound as obtained in Reference Example 88 was
35 reacted and treated in the same manner as in Reference



4-13,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

t et r ahydr o- Svowst41yd2ani nonet hyl - 5- oxo- 6- phenyl pyri do[ 3, 2- f] [ 1PQY/&BeaBEFBne
20 A m xture of the conpound (150 ng) as obtained in Reference .
Exanpl e 93 and 40 % net hyl am ne- net hanalkssol ution was stirred for 30

m nutes at roomtenperature. The solvent was renoved by distillation, and
wat er was added to the residue, which was then extracted with et hyl
acetate. The 25 extract was washed with water and dried, and the sol vent

was removed é%yaﬁlsfé idd agd %tJﬂvSthé h@n@ﬂﬂéheéoﬁﬁaaﬁanqswamg&ll@s@ed as
colorless crystals (115 ng mp. 152-154 C (recrystallized from et hyl

acet at e- i sdpFEpiALlet hEd? '%) NVR( 200MHz, CDC13) ppm 2.50(3H,s),
3.70(2H, t, Ik, HZ])IG31@(@|‘(ﬁécrﬁsﬁ&[ﬂi‘hédeﬁmﬁ%ihaﬂoﬁSéEHyi) ethe3-

7.50(6H, 1H, s t f H2l N302F6:

Cal c<(1I (%rr) r@@@f@cﬂﬁ% 4‘7‘1@f INEBF 5I§'35“"rBenl aézégﬁﬁ%)s 085 Eﬁ@%e‘“ 1, H 4.25 N
g: 35 ) lssp Red B( 3O L) Exsampsemsad%@%e 6; BVS(JHz)f,I aoammmhw)) benzyl ] - 8-

i met amn r X0

phenyl %yrl dof?éw%‘ % gaa%%ﬁ 2 é%((lﬂlsn% rr%t-ﬁa ﬂg'(jfsr‘dz)’ 1\%/égHgaded to
a THF (3 ni )585)2(11Hnd01 151e41¢@h’p07mbl6(1505hg) 7a§805t &0 68 ,m) ,Ref er ence

Exanpl e 93, fulgn%gl-yr@g P@r )"30 m nutes at room tenperature. The
sol vent was rem)v d stl ation, and water was added to the residue,
whi ch was th%#@&@?%t%awﬁﬁ%sefﬂylcagaﬁa@e 1/ H.Ofhe extract was washed

with waiey and deheda. @89t he sgd vent wes. gemavesl, py distillation. Thus,

the entitled conpoun obt ai ned as co | ess crystals (128 ng). mp.
186- 188 C(recr ‘P‘a‘PS Z\%S frdm¥ - eﬁ:e‘{aé% I?’s%p'?{f)pyl ether) 15

NVR( 200VHz, R‘Eﬁ‘éﬁénc@mx&nﬁBéG%) 3.60(2H, s),
8-Acetoxymethyl-~4-[3,5-bis(trifluoromethyl)benzyl]-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido{3,2-
15 £][1,4]oxazepine
A nmixture of the compound (939 mg) as obtained in
Reference Example 89 and acetic anhydride (25 m1l) was heated
under reflux for 20 minutes. The solvent was removed by
distillation, and agqueous potassium carbonate solution was
20 added to the residue, which was then extracted with ethyl
acetate. The extract was washed with water and dried, and
the solvent was removed by distillation. Thus, the entitled
compound was obtained as colorless crystals (740 mg).
m.p. 122-124°C (recrystallized from ethyl acetate-
25 isopropyl ether)
NMR(200MHz, CDC1l,) ppm: 2.18(3H,s), 3.71(2H,t,J=5.6Hz),
4.50(2H,t,J=5.6Hz), 4.88(2H,s), 5.21(2H,s), 7.18-
7.50(6H,m), 7.79(2H,s), 7.87(1H,s)
Elemental Analysis for C,H,N,OF,:
30 Calcd.(%): C 58.00, H 3.74, N 5.20
Found (%): C 57.60, H 4.02, N 5.09
Reference Example 92:
9-Acetoxymethyl-5-[3,5-bis(trifluoromethyl)benzyl}-
2,3,4,5-tetrahydro-6-oxo-7-phenyl-6H-pyrido[2,3-
35 Db]J[1l,5]oxazocine



3.71(2H,t, J=5.6Hz), 4.49(2Ht,J=5.6Hz), 4.89(2Hs), 7.26(1H,s),

7.30-7. 50(320% lZ281(2H s), 7.86(1H,s) Elenental Analysis fP(:’r/ 99,01358
C26H23N3 Q0 T (9%9: C 59.66, H4.43, N 8.03 20 Found

59.43, H 4.49, N 7. 84 Ref er ence Exanplqz%oo 4-
[3,5-Bis(trifluoronethyl)benzyl]-8-

cycl opropyl am nonet hyl - 2, 3, 4, 5-t et r ahydr o- 5- oxo- 6-

phenyl pyrido[ 3, 2-f][ 1, 4] oxazepi ne 25 Cycl opropylam ne (0.5 nm) was
added to a THF (10 m) solutin of the conpound (155 o% as obtained in
Ref er ence Exanpl Ehg3compaunfieas hehtainedqen Referegnce okxampheuPe. wade

aﬁ! vEnt wats reasyed Qx‘idgtﬁé?i:é@t:Iﬁ@nth@nﬁlaM@txﬁénﬁ\éﬁTﬁQdfﬂtk@ftébén&SSi dﬁed
i ch was en ex ed w e_extract was washe
Wth verer dEERmPLe Rl o ontate e SbLt Fan-qumotynd 8t | FrLPFIRSS The
resi due was enjaq;'ealsd(lwcm_iwrm chr omat ography (et hyl acetate: nmethanol =
9:1) usi silic e e [ dp 'f t he gduct . Thus,
the entit edné%hg%%ﬁd %Z gf%? d agf%oégrfe%% %@ﬁ¥ §?3F§£ 127 ny) .

131 mp. 129idGprapYleetlyaxhl | i zed from et hyl acetate-hexane) NVR(200MHz,

4 48(2H L @*‘éﬁéj@sw%ﬁﬁ%i 1BSET5 Sl ,Zi?ﬁi“;@)% 5. 5

7.86(1H,s) Ebeh® i1} . D71pENBoRE6- 4/ b4 +&8.288). C
60.22, H 4. 31; iH&Q) Fovnsh " m)C§9z@6zHF5)4 4@;4&'(1148& Reisrense, Exanpl e

101: 10 t |
tetrahyd#b 8! (%? h?? éeééz?ngﬂégﬁ ¥ )962§¥%ﬂ S) -33(1H.S)
phenyl pyri dokBemRehtal, Xhakxpsepi Her Ne\HL NydF. perazine (1 m) was added to a

THF (1 m) sol ut &nga.w?:cor@q&gﬁ.dm(}%p li*r.q)l'a%l cgbt@} ned i n Reference
Found (%): C 58.81, H 4.11, N 5.17
Reference Example 93:

15 4-[3,5-Bis(trifluoromethyl)benzyl]-8-chloromethyl-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido(3,2-
fll1,4)oxazepine

Phosphorus oxychloride (1.24 ml) and triethylamine
(1.85 ml) were dropwise added at the same time to a

20 dichloromethane (100 ml) solution of the compound (4.40 g)
as obtained in Reference Example 89, while stirring at room
temperature. The resulting mixture was heated under reflux
for 1 hour, and then the solvent was removed by distillation.
Aqueous potassium carbonate solution was added to the

25 residue, which was then extracted with ethyl acetate-THF.
The extract was washed with water and dried, and the solvent
was removed by distillation. Thus, the entitled compound
was obtained as colorless crystals (1.44 g).

m.p. 183-184°C (recrystallized from ethyl acetate-

30 isopropyl ether)
NMR(200MHz, CDCl,) ppm: 3.73(2H,t,J=5.4Hz),
4.51(2H,t,J=5.4Hz), 4.66(2H,s), 4.89(2H,s), 7.27(1H,s),
7.30-7.55(5H,m), 7.81(2H,s), 7.88(1lH,s)
Elemental Analysis for C,H,;N,0,F.Cl:

35 Calcd.(%): C 55.99, H 3.33, N 5.44



15 Exanple 93, and then stirred for 15 hours at roomtenperature. The

sol vent waswoesrvid by distillation, and water was added to tReI/PEYPIGE,
whi ch was then extracted with ethyl acetate. The extract was washed with
wat er and dried, and the solvent was ramwed by distillation. Thus, the
entitled conpound 20 was obtained as colorless crystals (105 ng). mp.
181-182C (recrystallized fromethyl acetate- isopropyl ether) NVR(200VHz,
CDC13) ppm 2.30(3H,s), 2.48(4H, br), 2.59(4H br), 3.68(2H, s),
3.71(2H,t,J=5.6 5 .48, 5. 4.89% 25Ls), 7.27(1H,s), 7.30-
7.50(5H.m), 7.81 lz’ﬁn%(%? @rgg 7JE’E1 e}?reHiﬁ%Sa Alﬁaiéyg?s for C26H28NAO2F6:

Cal cd. (% : Refepenge #amns%e ?\|49 68 Found (%: C 59.96, H 5.00, N 9.51 30

Ref erence Exanpl g. 1@25 Qié@%k!kiﬁb&@iﬁ%ﬂch‘yll)‘ﬁe&& -1-2, 3 4,5-
bi s(trifluoroneth benzyl X0-

pheny! pyri dof8t%2 Y °1?o¥%§%3¥¥@ gﬁXi e- 8% grPB@“?}pﬁF?dﬁéé 'Zdded to a

pyri di ne § 3 ﬂﬂ1135]6ﬁhﬂépﬂnef the conpound (150 ng) as obt ai ned in

Ref 132 l.e 97 d th f te

femper at ure. ThoPoBRUSHECWSE FaRovanbsynd Gt Raons ShFEhdh ferate uas

added to t heReferenee E’X\mnpbswlij MFET (02 mdd ,V\meth/anbéd(Wmh) land 28 %

N- hydr ochl ' d
yaroc Orégd%{P%{l}%@g?%\% *ﬁggog;%gg%gaga éfgﬁﬂ%é%‘i (ﬁd’"‘i‘%xf enove

by distillation ai ned as colorless
crystals (113 hg)lrSrraE room.- ngp@;retlé@eyst’ahei selivensnyvIsFremphyededbier )

NVR( 200 Mz , @@g&:??).lﬁﬁﬁbnz éﬂd %t%)n w§s7é’&é’élatto] tﬁe%%adé@ which was
4.49(2H t, J=5 4.88(2H.s), 62(IH, br

7.21(1H.s), ¥ 2‘2 %X‘S%?%'FF Witf‘ @GPXA éfet?t§7( 1’FP§)G=E‘F%%W%§S 3&%’%‘1 s for

C26H21N303F6with water and dried, and the solvent was removed by
distillation. Thus, the entitled compound was obtained as

colorless crystals (118 mg).
15 m.p. 139-140°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,) ppm: 3.51(3H,s), 3.71(2H,t,J=5.6Hz),
4.49(2H,t,J=5.6Hz), 4.58(2H,s), 4.89(2H,s), 7.27(1H,s),
7.30-7.52(5H,m), 7.81(2H,s), 7.87(1H,s)
20 Elemental Analysis for C,H,N,O,F,:
Calcd.(%): C 58.83, H 3.95, N 5.49
Found (%): C 58.73, H 3.95, N 5.57
Reference Example 95:
4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
25 tetrahydro-8-{l-methylethyl)-5-oxo-6-phenylpyrido[3,2-
fl[1l,4]Joxazepine
A mixture of the compound (150 mg) as cobtained in
Reference Example 93, THF (1 ml), isopropanol (10 ml) and
sodium hydride (60 % oily) (120 mg) was stirred for 3 hours
30 at room temperature. The solvent was removed by
distillation, and water was added to the residue, which was
then extracted with ethyl acetate. The extract was washed
with water and dried, and the solvent was removed by
distillation. The residue was purified by column
35 chromatography (hexane:ethyl acetate = 1:1) using silica



Calcd. (%: C 58.10, H 3.94, N 7.82 15 Found (%: C 58.06, H 3.97, N

7.99 Ref eregﬁe) Eﬁg pypl e 103: 4-[3,5-Bis(trifluoronethyl)benzypérdpodofsss-
tetrahydro met hanesul f onyl am nonet hyl - 5- oxo- 6- phenyl pyri do[ 3, 2-f]

, 4] oxazepi ne 20 Tri et hyl am ne (gi%QS m ) and met hanesul f onyl
chloride (0.050 M) were added to a TH m) solutin of the conmpound (150
ng) as obtained in Reference Exanple 97, and then stirred for 1 hour at
roomtenperature. The sol vent was renoved by distillation, and ethyl
acetate was added to the 25 residue.. The resultingénixture was washed

wi t h aqueousIpbt B PRIFAIH iheh and iddieg COMPRNRANESeFOARTLAFSBTY AR Ehen t he
sol vent was (egomgyl.by distillation. Thus, the entitled conpound was

bt ai ned | t al 194 1 tal ljzed
oot ned o g0k 530 0 A s ol USSR L 2
3. 72( 2H, t , J=BMRE2DOMHz 44CDE]L ), m.oaz.)zs(zsm,aim& Ok} AHE)604. 88( 2H, s)

£ enent ai® andr 30t 80 )~ boiBlABog oFds 148l pn e (BTN Tup kg (A4 T

51.55, H 3.80,2R(¥H23). 7138-FobhlISHun). E §1(ZH,SN 37787(NH7S®7 Ref erence

Exanpl e 104: | o hyl |'] 5 6,7,8,9, 10-
hexahydr o- 3, gﬁgkénﬁﬁﬁ ﬁﬁ&i%éi#oﬁngé”ﬁéﬁzjiy¥ld 3- 5 fl(1, 4] diazoci ne

Tri et hyl ani ne (Océécﬁii%éﬁd fetdthrdcsul H # (0.24 mM) were added

to a THF (15 ) reahdt i2)of tmes(pqm)oqu(;,(é%ﬂom @&p obtained in Reference
Exanpl e 33, and then s |rreg g& 1 hour room tenperature. Agueous

sat ur at &P 10ReE8HPRAR NEEBBLACEP bonat e solutlon (15 ml) was added to the
reacti on m xturedafd,buBibétrifinpedmbahyd)benaytlds 233 ,406m t enper at ur e.

Then, the ”i§EH£§h¥ﬁ§ogélﬁ@fﬁfftﬁiaﬂeﬁﬁpxL5—oxo—6-phenylpyrido[3,2-
fll1l,4]oxazepine
A mixture of the compound (125 mg) as obtained in

15 Reference Example 93, methanol (5 ml) and agqueous 15 % sodium
methylmercaptan solution (1 ml) was stirred for 10 minutes
at room temperature. The solvent was removed by
distillation, and water was added to the residue, which was
then extracted with ethyl acetate. The extract was washed

20 with water and dried, and the solvent was removed by
distillation. Thus, the entitled compound was obtained as
colorless crystals (103 mg).

m.p. 165-166°C (recrystallized from ethyl acetate-
isopropyl ether)

25 NMR(200MHz, CDC1,) ppm: 2.14(3H,s), 3.72(2H,t,J=5.4Hz),
3.79(2H,s), 4.49(2H,t,J=5.4Hz), 4.89(2H,s), 7.30-
7.50(5H,m), 7.34(1H,s), 7.81(2H.,s), 7.87(1H,s)

Elemental Analysis for C,.H,N,0,SF,-1/6 H,0:
Calcd.(%): C 56.71, H 3.87, N 5.29

30 Found (%): C 56.67, H 3.87, N 5.23

Reference Example 97:

8-Aminomethyl-4-[3,5-bis(trifluoromethyl)benzyl]-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyridol3,2-
fl{1l,4]oxazepine

35 A mixture of the compound (500 mg) as obtained in



acetate. The extract was washed with diluted hydrochloric acid and
saturated saope4r33d uti on and dried, and then the 15 sol vent pemgPIaTsssed
by distillation. The residue was dissolved in THF (30 m), and sodium
hydride (60 %oily) (84 ng) was added theggeto and heated under reflux for
40 m nutes. The resulting reaction mxture was diluted with ethyl acetate,
t hen washed with diluted hydrochloric acid, 20 aqueous sodi um carbonate
solution and saturated saline solution, and thereafter the solvent was

reroved by daladlaidialitin olenge! Lihoh SARP U 244 BRRl
acetate- 25 (Ebmbhwastheated in a sealed tube at 120°C for 1 hour.
soi(an's) S EASNI BRAT I e 5 Brariine Slherd ).
7.74(1H,s), Sﬂmlll-?@% aifed| hegihe restdye; swhieh opaspingn2egtyagtpdo:

Calcd. (5 Gubth tnyl 4cblath.8. BRe FOREaéiwas Qa‘iﬁ'ze@ w:L"Elflw%%eIJ\'aﬁdS?’
El-M5 mlz: 521 {%) C26H2] N302F6) ‘SA%Reference Exa

6-13, 5- Bi (1 0¥ EDE) bRRYSRE uA% TATIGG by G1854]1ation. Thus,

hexahydr o- 9- netid yén ol H2dli complarpd anys pybtaDhed 3as f ¢dlosl dsazeeyseaike
conpound as o€ ﬁ]ned I n Reference Exanple 34 was reacted and treated in the
same nanner )ference 5 Exanple 104 to obtain the entitled conmpound
as col orl ess erystE88-1MC (B¥erupStdllizedyErahl THEdethygin ettheh)acet at e-

% SR NN i B A D R D)
7. 35(3H, n) 74 530 5.6Hz), 4. 89( H,s), 7. 7.60(6H,m),
7.81(2H,s), 7.87(1H,s)
Elemental Analysis for C,H,,N,O,F,:
Calcd.(%): C 58.19, H 3.87, N 8.48

15 Found (%): C 58.36, H 3.81, N 8.00

Reference Example 98:
4-[3,5~-Bis(trifluoromethyl)benzyl]-2,3,4,5-

tetrahydro-8-methylaminomethyl-5-oxo-6-

phenylpyrido[3,2-f][1,4)oxazepine

20 A mixture of the compound (150 mg) as obtained in
Reference Example 93 and 40 % methylamine-methanol solution
was stirred for 30 minutes at room temperature. The solvent
was removed by distillation, and water was added to the
residue, which was then extracted with ethyl acetate. The

25 extract was washed with water and dried, and the solvent
was removed by distillation. Thus, the entitled compound
was obtained as colorless crystals (115 mg).

m.p. 152-154°C (recrystallized from ethyl acetate-
isopropyl ether)

30 NMR(200MHz, CDCl,) ppm: 2.50(3H,s), 3.70(2H,t,J=5.6Hz),
3.89(2H,s), 4.48(2H,t,J=5.6Hz), 4.88(2H,s), 7.22-
7.50(6H,m), 7.80(2H,s), 7.86(1H,s)

Elemental Analysis for C,;H,,N,0,F,:
Calcd.(%): C 58.94, H 4.15, N 8.25
35 Found (%): C 58.71, H 4.25, N 8.35



7.71(1H,s), 8.81(1H,d,J=5.0Hz) Elenental Analysis for C25H19N302F6:

Calcd. (%: C€59.18, H 3.77, N 8.28 15 Found (%: C5 1. N
8. 05 Ref er WAW/4 &l e 106: Fcifipodibrdss

6- Benzyl -5, 6, 7, 8, 9, 10- hexahydr o- 3, 9- dlnethyl 5, 10-

di oxo- 4- phenyl pyri do[ 2, 3-f]] 1, 4] di azodiRe

N- Benzyl - N- ( 2- hydr oxyet hyl ) - 5- net hyl - 2- 20

met hyl am nocar bonyl - 4- phenyl - 3- pyri di necar boxani de (this was prepared by
reacting the conpound as obtained in Reference Exanple 35 with nethyl am ne
and treat edReferdmcs aiampl®e?®das in Step 4 in Reference Exanple 33) was

reacted and tregt n 8¥n9sbBnReiigrgoce Exanple 104 25 to
obtain the entlﬁlgg % BE%ER ggugg ﬂ egs)crnE? ; m p. 183-1840C

(recrystal IﬂzmthYb@mia@mt%%t&t% 4@05%5 Y@Fﬂe?)OWZOOW CDd 3)
ppm 1. 46( gshéilﬁ_?gﬂﬁé 1 8ol 522 - f?[iﬂé%kaéepzné%lH m, 3.02(3H,s),

7 01( 215 7, 2OHRGEBRLAPING. bh(k] SRALAGAER: 5 S SSmRd S eI ANz

Calcd. (*): ofGHé- c?cﬁnpdﬁrfd O 50Nm). @3 bbiadne®) 1nQQéﬂe5€ncél Bxamplél 10. 82

35 Referenc : 135 .
6-[ 3, 5- Bi s(g?rf?ﬂg ?F%B’é‘ﬁ‘iy??%?%t‘ﬂiﬁ‘?tes at room temperature.
5,6,7, 8,9, 10rihe salyend- v&smempivea Wpddsdidlation, and water was added

phenyi pyri do[ 2.,; %?Lk&?ﬁl‘hy 01 B ﬁNF énéx%ﬁ@tf o wateh sy hebeatyl] - 2- S

et hyl am nocar bony
pheny| -1 pyrThié eedaeiss:eas #asherd ‘Sl é"%p%ﬁ@dmdsﬁdrveﬁﬁ@l% BALveBkpound as

obt ai ned i nw§§ePer§o+@dR§§edie§Eﬂﬁ@m{ e 3%uei,t knet Bykariea asspbagated in
t he same nanner as in

i n Reference was reacted and
treated 10 WﬁstﬁBt§éH§dnﬁgn€?18§l?ﬁsRﬁFgﬁﬁgiﬁngigﬁpWé)104 to obtain
m.p. 186-188°C (recrystallized from ethyl acetate-

)

isopropyl ether)

15 NMR(200MHz, CDCl,) ppm: 2.33(6H,s), 3.60(2H,s),
3.71(2H,t,J=5.6Hz), 4.49(2H,t,J=5.6Hz), 4.89(2H,s)},
7.26(1H,s), 7.30-7.50(5H,m), 7.81(2H,s), 7.86(1H,s)
Elemental Analysis for C,H,,N,O,F;:

Calcd.(%): C 59.66, H 4.43, N 8.03

20 Found (%): C 59.43, H 4.49, N 7.84

Reference Example 100:
4-[3,5-Bis(trifluoromethyl)benzyl]-8-

cyclopropylaminomethyl-2,3,4,5-tetrahydro-5-oxo-6-

phenylpyrido[3,2-f][1,4]oxazepine

25 Cyclopropylamine (0.5 ml) was added to a THF (10 ml)
solutin of the compound (155 mg) as obtained in Reference
Example 93, and then heated under reflux for 15 hours. The
solvent was removed by distillation, and water was added
to the residue, which was then extracted with ethyl acetate.

30 The extract was washed with water and dried, and the solvent
was removed by distillation. The residue was subjected to
column chromatography (ethyl acetate:methanol = 9:1) using
silica gel, to thereby separate and purify the product.

Thus, the entitled compound was obtained as colorless

35 crystals (127 mg).



the entitled conpound as colorless crystals. mp. 228-2290C (recrystallized
from et hyl woebariez i sopropyl ether) NVR(200MHz, CDC13) ppm PCT/JP99/01358
1.33(3H,t,J=7.0OHz), 15 1.51(1H,dd,J=15,7.6Hz), 2.18(3H,s), 2.72(1H m,
3.39(1H, M, 3.42(1H,d,J=14Hz), 3.57(1Hdzd=14Hz), 3,57(1H, M, 3.77(1H n),
4.03(1H,ddJ=15,7.6Hz), 7.2- 7.6(5H, m, 7.48(2H,s), 7.74(1Hs), 8.69(1H, s)

El enental Analysis for C27H23N302F6: 20 Calcd. (%9 : C 60.56, H 4.33,
N 7.85 Found (%: C 60.28, H 4.51, N 7. 65 Ref erence Exanpl e 108:

6-3, 5-Bi s(tyifl a )
he£<ahydr oS P LTI ARGy kbl ek E5py). acetate-hexane)
pyrido[ 2, 3- M&(Z}}Q?ﬂé&orﬁws‘bh@%nﬂo&ﬁ %“ﬂbt A & 3th"%ef er ence Exanpl e

36 was reactpd feﬂﬁ%ﬂiﬂ)th@ SR{EH TBNes . aéuzn Bebeseaﬁ%)Exanpl e 104,
to obtain the entitled conpound as col orl ess mp. 247-249 C

(recrystal | i4e¥? ¢28n% IitFL 91Ha§bta1€26|Zoﬁ?gﬁékmé?hgrygﬂﬁﬂ(QGGNFE CDC13)
ppm 1251 4{I6(d,3) 82, 3(IH M, 2.15(3H ), 3.0-3.6(4H M, 3.04(3H s),

35 B ement a IR SRL KR LR oE Sean0E 38 B (39 " C b 55, H

4.33, N 7.85 Fouodl¢a) (28:60.0160 .22, 46,4 87, a¥ EI80B nz: 535 (MY

[ (C27H23N302F6) e ce | 1
4-13, 5- B|s(tr|frto{r¥§ée %éjr)be%r(l ]geBS'-&fl)d‘lro%&/net h71§5

2,3,4,5- tetrﬁhﬁﬂrﬁnﬁedﬁnaﬁpbﬁeh9lpyr|do[3 2- f|[1 4] oxazepi ne A mixture of
g aceto&xﬁethyl 4 F§ B- Bis§trifluoromethyl)benzgl] -2, 3 4,5-
(il uor o S (N e Bhyimiporas thomthyd} 25 oo~ 6-
tetrahydr -methylipip y
phenylpyrido[3,2-f][1,4]oxazepine
N-Methylpiperazine (1 ml) was added to a THF (1 ml)
solutin of the compound (150 mg) as obtained in Reference
15 Example 93, and then stirred for 15 hours at room temperature.
The solvent was removed by distillation, and water was added
to the residue, which was then extracted with ethyl acetate.
The extract was washed with water and dried, and the solvent
was removed by distillation. Thus, the entitled compound
20 %as obtained as colorless crystals (105 mg).
m.p. 181-182°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,) ppm: 2.30(3H,s), 2.48(4H,br),
2.59(4H,br), 3.68(2H,s), 3.71(2H,t,J=5.6Hz),
25 4.48(2H,t,J=5.6Hz), 4.89(2H,s), 7.27(1H,s), 7.30-
7.50(5H,m), 7.81(2H,m), 7.87(1H,s)
Elemental Analysis for C,H,,N,0O,F:
Calcd.(%): C 60.20, H 4.88, N 9.68
Found (%): C 59.96, H 5.00, N 9.51
30 Reference Example 102:
8-Acetylaminomethyl-4-{3,5-
bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-oxo-6-
phenylpyrido([3,2-£]1[1,4loxazepine
Acetic anhydride (1 ml) was added to a pyridine (3 ml)
35 solutin of the compound (150 mg) as obtained in Reference



10 phenyl pyri do[ 3, 2-fl[1, 4] oxazepi ne (Reference Exanple 91) (4,51 g),

et hanol %{? gpnd 4N-NaOH (50 m) was stirred f or 1.5 h%ﬁ.ﬁﬁﬁ/ﬂiﬁﬁ@m
terrperature ter evaporation of the solvent, water was add d/
residue. The pH of the m xture was adjysted to ca. 8 using dilute *

hydrochloric acid, 15 and extracted w ﬁ ethyl acetate. The extract was
washed with water, dried and evaporated to give the entitled conpound as
colorless crystals (4.10 g). mp. 199-201 C (recrystallized from et hyl
acetate- isopropyl ether) 20 NVR(200MHz, CDC13) E pm 3.10(1H, b),

3. 71( 2Ht , J=5E%apple 1959 (pdt then stiyred %{22105!}1 nut%(eﬂ Epom7. 20-

7.50(6H m, *Ze éREc e . 7‘131@ %Hl%bnt%é@r%@‘@@h@.s%i@latlon and
4-13,5-Bis(trif ororret

h benz
t et r ahydro- 5% 6a5ﬁ5719¥ %%i‘% #‘]"['ihﬁ] B?%%@B? ne-Be ZEHHEANT acid A
m xt ure of %iﬁtﬁrblv&(é wai;huarmﬂh hyN)heazychi8ric acid and water and

hydr oxy hy r ahydr o- 5- oxo- 6 hen I do %

oxazepin Réf%?‘ghc% %xgtﬁr% %i%Qﬁo'.!BY)en t}{og%él\%-éfﬁébi#?

pottasi um perTﬂumganHt@ gt 2l.ep tmmptmnd rmls fmhtaﬂﬁléﬂ)ms mlmnberss

t enper at ur e. ST m xture was added saturated aqueous sodi um

t hi osul fate ilrgs%? ﬁ?terﬂﬂl pH of the m xture was adjusted to ca. 3 using
hydr ochl or i claR# d22Fha243 St (F%Ciwa%t?ﬂéllé&@rﬁ’é@lédTﬂFtﬁthhyethééﬂ at e- THF

(1:2). The gqik(a66MMES cncii‘W ﬂﬁﬂshezd o (t3m %quewam W=y Qi e,
solution, dried and evap at ed the_entitle und as col orl ess
crystal 40 (2. 444§ 2Hpt pd ﬁi@“{k?, ﬁ'%ﬁg@y@t%ﬁrﬁgﬂ)frﬁnggrg?ﬁaﬁbk et hyl
ether) 5 NVR§209Miz, bDMSOr df) ( PG ) 3. D422+ b35 (3t A0f 2H7 Do (4HD4§ 2H, s) ,
7.25-7. 55(5I—L,[737(ZH'95_9§ 1H,s), 8.06(2H,s), 8.12(1H,s). Reference Exanple 111:
Elemental Analysis for C,.H,,N,O,F:
Calcd.(%): C 58.10, H 3.94, N 7.82
15 Found (%): C 58.06, H 3.97, N 7.99
Reference Example 103:
4-13,5-Bis(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-8-methanesulfonylaminomethyl-5-oxo-6-
phenylpyrido{3,2-f][1,4)Joxazepine
20 Triethylamine (0.085 ml) and methanesulfonyl chloride
(0.050 ml) were added to a THF (5 ml) solutin of the compound
(150 mg) as obtained in Reference Example 97, and then
stirred for 1 hour at room temperature. The solvent was
removed by distillation, and ethyl acetate was added to the
25 residue. The resulting mixture was washed with aqueous
potassium carbonate solution and water and dried, and then
the solvent was removed by distillation. Thus, the entitled
compound was obtained as colorless crystals (108 mg).
m.p. 194-195°C (recrystallized from THF-isopropyl ether)
30 NMR(200MHz, CDCl,) ppm: 2.99(3H,s), 3.72(2H,t,J=5.4Hz),
4.44(2H,d,J=6.0Hz), 4.48(2H,t,J=5.4Hz), 4.88(2H,s),
5.55(1H,t,J=6.0Hz), 7.26(1H,s), 7.27-7.50(5H,m},
7.80(2H,s), 7.87(1H,s)
Elemental Analysis for C,H,,N,0,SF.-1/2 H,O:
35 Calcd.(%): C 51.55, H 3.80, N 7.21



4-13,5-Bis(trifluoromethyl)benzyl]-2,3,4,5 10

t et r ahydr o- ®roo99m7E82phenyl pyri do[ 3, 2- f] [ 1, 4] oxazepi ne- 8- car bhBGHIRIS/01358

m xture of 4-[3,5-bis(trifluoronethyl)benzyl]- .
2,3,4,5-tetrahydro- 5- oxo- 6- phenyl pyrido[332- fl [1,4

] oxazepi ne- 8-carboxylic acid (Reference Exanple 110) 15 (220 ng), THF (15
m), DMF (catalytic anmount) and thionyl chloride (0.087 m) was stirred for
2.5 hours with heating under reflux. The solvent was evaporated, and the

resi due was di ssg.%ylﬁq i(RyTHF & 19, i 3. 03t2§ slql 9t gn was added aqueous

anmmonia (2 m). After beln stirred for olr roomtenperature, the
m Xt ure was BSﬁGF,ﬁPPGt E&ampié 4R4:concentrate vvas added water, and the

m xture was extr%ct{@dswstlaé%&hﬁlu@&%@ yﬂ)flﬁerﬁig}][]a@ e, §ashegl_ vi t h

wat er, dried_ and evaporate ive the entitl corrpound as col orl ess

crystals (1686¥ghyas8-3,Pp¢ i@?fgféz 5¢ 10840504 Rheny Rygmaq kR4 3 acet at e-
i sopropyls et gq), hyRGL3QBNHAe CDC13) ppm 3. 74(2H,t, J=5. 6Hz),

4.50(2H,t,J=5.6 H 5..80 7.5 83(2H,
7.89§1H, s), 8.20( eg‘}‘ya‘%ﬁ‘ n?) (0 1’% g‘i‘ﬁmﬁ%%&?%@“ﬁ&%@g 1?2 to
117 were si m(baenynm wexecaldded teanat THH (A5dmvdrdolupt s octetheldcm@ound
Rgafere_nce Ex g};}be %%bggsbpﬁ %n%ﬁ ig Fetferené:roE'gcamﬁéleG 33, and then

bis(trifluor math rah
pheﬁlyl pyri doFEl!I%;}i[ ion]bmnépaﬁersomatmgmtuaep d ZBpgres gaturatednpl e
110) (viggtheoagi ﬁ?h?éggﬁéaﬁﬂgnate%lﬁt@éﬁ' %}5 %ﬁ)awa@ea?&l;at £¥!afd ne,

di met hyl am ne, n- | am ne, piperidine ol ine
net hyl pi per afPﬁ@)tl@h‘él’ﬁFl‘}/%? @A fumther Eﬁ%ﬁrﬁﬁef%s"@r PaBytes aty, ropm

Ref erence Exaemperitares- ['Bnén Bi shérmikuairenwhby kibeastelr Witef Rithy1
2,3,4,5-tet raf(%%r %eS O'fh :Pthreané(% pfyrsl gvggge%. with diluted hydrochloric
acid and saturated saline solution and dried, and then the
15 solvent was removed by distillation. The residue was
dissolved in THF (30 ml), and sodium hydride (60 % oily)
(84 mg) was added thereto and heated under reflux for 40
minutes. The resulting reaction mixture was diluted with
ethyl acetate, then washed with diluted hydrochloric acid,
20 aqueous sodium carbonate solution and saturated saline
solution, and thereafter the solvent was removed by
distillation. Thus, the entitled compound was obtained as
colorless crystals (213 mg).
m.p. 203-205°C (recrystallized from ethyl acetate-
25 isopropyl ether)
NMR(200MHz, CDC1,) ppm: 1.72(1H,dd,J=15,7.2Hz), 2.18(3H,s),
2.75(1H,m), 3.04(3H,s), 3.54(3H,m),
4.09(1H,d4d4,J=14,7.2Hz), 7.2-7.6(5H,m), 7.48(2H,s),
7.74(1H,s), 8.69(1H,s)
30 Elemental Analysis for C,H,N;O,F,-0.2 H,0:
Calcd.(%): C 59.48, H 4.11, N 8.00
Found (%): C 59.39, H 4.13, N 7.83
EI-MS m/z: 521 (M+) [(C,H,;N,0,F)"]
Reference Example 105:
35 6-[3,5-Bis(trifluoromethyl)benzyl]-5,6,7,8,9,10-



f]1[ 1, 4] oxazepi ne- 8- car boxam de m p. 1450C (deconposed) (recrystallized from
THF- et hyl ) NVR(200MHz, CDC13) ppm 3.04(3H,d, J=5.2 '
3.73(2H,t, J= &?%Hz)%rz 4.48(2H,t,J=5.4Hz), 4.90(2H,s), 7.25-7.6 ?”%9,’“’358
7.65-7 95(1IH b), 7.81(2H,s), 7.87(1H, E, 8.17(1H,s). 15 Reference Exanple
113: 4-[3,5-Bis(trif|uoronethyl)benzyli ﬁ,N—dinethyI-
2,3,4,5-tetrahydro-5-o0xo0-6-phenyl pyrido[ 3, 2- f][1, 4] oxazepi ne- 8- car boxam de
m p. 235-2360C (recrystallized fromethyl acetate- 20 isopropyl ether)
NVR(200MHz, CDC13) ppm 3. 11(3H, s 3.15(3H,s), 3.72(2H,t,J=5.6Hz),
4.47(2H,t, J:lsemizydrq-%ﬂ(\mg 5 71053 0x01 6+PRgnY PY0LAP 2)3- 7. 82( 2H, 5)

7.88( 1H, s) f@; Eafoeimpe e 114: 25
4-13,5-Bis(trifluoroneth benzyl

tyl-
2,3, 4, 5- tetrahydTBeSCGQBX%nﬁh%ﬁy?%@?*ﬂ%?B%é-R?fTH?QT%Xgﬁ%%P%%-%4d%?%oxanide
m p. 194- 196fe 4 &E6d yahdl tregted r D théysames ahanwer | 89pinpRéLetdrce 30

3 73020 © 2 rambie "0kt P taLs g ShE biea raprod iy Rarasfags T 7
7.82(2H,s), drgs8tdiss), 8.18(1H s). Reference Exanple 115: 35
feE?aﬁySL§§§55é29gégﬂ§%§1é)8&95%% %%%%?5%50 pyr %%[%cat?ffl 4] oxazepi ne
m p. 218-2200spprepYysetheryed fron1THF |sopropyl et her) NVR(200MHz, CDC13)
ppm 1. GO(ZWL‘Z(;O!@!%A'UD@J@ 5pm3 Mﬁ@ghﬁ ;A 526|d27)(11H3m32(§|'h.m
4. 4602115973 36¥n, &, 5 89{4Hz§ 3.48(1H,d 1&%) B T
4.26(1H,d4d,J=15,7.1Hz), 7.35(3H,m), 7.53(5H,m),
7.71(1H,s), 8.81(1H,d,J=5.0Hz)
Elemental Analysis for C,;H,;N,O.,F;:
Calcd.(%): C 59.18, H 3.77, N 8.28
15 Found (%): C 58.90, H 3.81, N 8.05
Reference Example 106:
6-Benzyl-5,6,7,8,9,10-hexahydro-3,9-dimethyl-5,10-
dioxo-4-phenylpyrido[2,3-f][1,4]diazocine
N-Benzyl-N-{2-hydroxyethyl)-5-methyl-2-
20 methylaminocarbonyl-4-phenyl-3-pyridinecarboxamide (this

87(1Lfs)

was prepared by reacting the compound as obtained in
Reference Example 35 with methylamine and treated in the
same manner as in Step 4 in Reference Example 33) was reacted
and treated in the same manner as in Reference Example 104
25 to obtain the entitled compound as colorless crystals.
m.p. 183-184°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDC1,) ppm: 1.46(1H,dd,J=15,8.1Hz), 2.17(3H,s),
2.69(1H,m), 3.02(3H,s), 3.27(1H,d,J=13Hz),
30 3.44(1H,d,J=13Hz), 3.56(1H,m), 4.00(1H,m), 7.01(2H,m),
7.2-7.6(8H,m), 8.68(1H,s)
Elemental Analysis for C,H,;N,0,:
Calcd.(%): C 74.78, H 6.01, N 10.09
Found (%): C 74.52, H 6.13, N 10.82
35 Reference Example 107:



Ref erence Exanple 116: 4-E3,5-Bis(trifluoronethyl)benzyll-2,3,4,5-

t et r ahydr o-v8emwmhnl i nocar bonyl - 5- oxo- 6- 10 PCT/IP99/01358
phenyl pyrido[ 3, 2-fl[ 1, 4] oxazepine mp. 265-2660C (recrystallized from et hyl
acetate- isopropyl ether) NVR(200MHz, CpPg83) ppm 3.55-3.90(1CH M,
4.46(2H,t,J=5.6Hz), 4.89(2H,s), 7.25-7.52(5H,m, 15 7.59(1H,s),
7.81(2H,s), 7.88(1H,s). Reference Exanple 117:
4-13,5-Bis(trifluoronethyl)benzyll-2,3,4,5-

t et rahydro- 8- 11- (4-yget 09 6a
phenyl - pyri do[ 3, 2 []@ wﬁlgx%%%@a@mwénéﬂg e EYY596- 198 C
(recrystalllieé r.8m o G-ma bR 20OMECXEHES 3)  ppm

S8, ¥ ﬁ’f’” “%‘@4%“’1’ Ot . S M. 7 (1M 5).
7.81(2Hs), 7.88( QEéWEEP&& %%nﬁgéér?bed in Reference

Ex?rrpl e 148 eﬂ%ammmwmwmﬁmﬁmﬂgﬁ)%mﬁmwe conpounds of
Ref erence Exa e 37 resp lve substantia t he. sane reaction
and wor k- up §%gﬁgﬂe9 SR (hﬂ¥ g@? é%Q@SdV%?laﬁ??%ﬁeg n®¥he presence
of sodi um hydeadting THe) cdi@oun‘mea.q)mksﬁa:cneﬂlem cateplad almrneﬂesemceed

P?:ﬁg@hﬁiggéﬁ%%ﬁﬁiﬁl l §%§8Ffﬁ¥§2ﬁgggggéﬁﬁg¥%?geﬁlgéoig38%$@¥g%éyé alllzed

from acet one-ast hyleeqméri,m BefempRceobReppleX3kyagoreadtad @nd tregatedHz) ,
3.85(6H, 83, in M Hhd %lérﬁker Aas34.i(n7-"ﬂlé &&Mﬂxa@gg(fﬁsio 8oeRigH S) .
7.24(1H, d J 5 ZFE) 7.30-7.55(5 8.42(1 Ref erence Exanpl e

119: 4-(3, 4- % |€B¥folt3‘éf%’y|<3°@%ﬂflﬁ Hi§ FoL9FLless 5°’6¥6t% S5
phenyl pyri dofm.p2- {448l 28 @ zaddeystallized from ethyl acetate-

isopropyl ether)
NMR(200MHz, CDCl,) ppm: 1.33(3H,t,J=7.0Hz),

15 1.51(1H.dd,J=15,7.6Hz), 2.18(3H,s), 2.72(1H,m),
3.39(1H,m), 3.42(1H,d,J=14Hz), 3.57(1H,d4,J=14Hz),
3,57(1H,m), 3.77(1H,m), 4.03(1H,dd,J=15,7.6Hz), 7.2-
7.6(5H,m), 7.48(2H,s), 7.74(1H,s), 8.69(1H,s)

Elemental Analysis for C,,H,;N,O,F,:
20 Calcd.(%): C 60.56, H 4.33, N 7.85
Found (%): C 60.28, H 4.51, N 7.65
Reference Example 108:
6-[3,5-Bis(trifluoromethyl)benzyl]-6,7,8,9,10,11-
hexahydro-3,10-dimethyl-5,11-dioxo-4-phenyl-5H-

25 pyrido[2,3-gll[l,5]diazonine

The compound as obtained in Reference Example 36 was
reacted and treated in the same manner as in Reference
Example 104, to obtain the entitled compound as colorless
crystals.

30 m.p. 247-249°C (recrystallized from THF-ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl1l,) ppm: 1.2-1.4(1H,m), 1.8-2.3(1H,m),
2.15(3H,s), 3.0-3.6(4H,m), 3.04(3H,s), 3.91(1H,d,J=15Hz),
5.32(1H,d4,J=15Hz), 7.0-7.5(7H,m), 7.75(1H,s), 8.59(1H,s)

35 Elemental Analysis for C,,H,;N,O.F;:



mp. 189-192C (recrystallized from THF-et hyl ether) NVR(200MHz, CDC13) ppm

3.67(2H t J= 4. 42(2H,tJ=5.4Hz), 4.71(2Hs), 7.10-7.70( kklpes/o13ss
8.43(1Hd,3:§f°§"|§‘(z%%73210 Ref erence Exanpl e 120:

4- (3, 4- Di et hoxybenzyl )-2,3,4,5-tetr ahyg%g- 5- ox0- 6-

phenyl pyrido(3,2-f][1, 4] oxazepi ne m p. -176C (recrystallized from
THF- et hyl ether) NVR(200MHz, CDC13) ppm 3.67(2H,t,J=5.4Hz), 3.85(3H,s), 15
3.91(3H,s), 4.29(2H,t,J=5. 4Hz) 4.72(2Hs), 6.80- 7.00(3H m,

7.22(1H, d, J=5. 2Hz 7. 30-7.50(5H, n% 8.40(1H,d, J 5 2Hz) Ref erence Exanpl e
121: 4- Benzyl a’llcsi-t@)r sahy8r §0556x0H64.38, N 7.85

phenyl pyri do[ 3 2 fdﬁ,ﬂd 4(]5))x.azegl 86 .ALD. HZQ94311NC7(.|gqcryst allized from
met hanol - et hé‘ et her/) Nl\/Ra%_{ gDC 3.64(2H,t,J=5. 6Hz),
4.33(2H,t, J M/ 79 F(Safly 392345]2Hz) 7.30-7.55(5H, m,
8.39(1H,d, J &e%é@enc%Eﬁfpﬂfeeum-Exarrpl e 122:

2,3 o TBL AN by O M G ke P benay 1) o8- Huarqmmethy.-

(recrystal | i Z@8.f4 cirmmﬂtsdhm@t-ét-@m-w-l IEHIMIDYMOMH—ZOOM—IZ CDC13) ppm
1. 65- 185(|H1£? 1R 3.40-3.75(2H,m, 3.77(6H,s), 3.87(3H,s),
4.07(1H,d, J Chdh S, 4.66(1H, M, 5.22(1H, d, J=14. 2Hz),

6.53(2H.s), 7.15(ARKDEE OF )8 -acaBpoppg thl +0¢ 134, 2 J=5. 2Hz) . 35

Ref erence Exaypy Ji%&uoroufe‘%)hyﬁ BRI T 12233, é é-eéé@&afﬁf&ré-sﬂ%wisﬁ- 0X0- 7-
phenyl - 64 pyr| d 1 5] oxazocine. m 141C (recrystallized from
et hyl acéPat &h§ l&-Rerd)] 13 M&I&"Zﬁﬂ%ﬁi‘ Mﬁr%]:ﬁﬁ xample 91)
0. 84(3H, d, J=7447) ,g)Z. éBh&h‘bM)(SO ml), and 4N-NaOH (50 ml) was stirred
for 1.5 hours at room temperature. After evaporation of the
solvent, water was added to the residue. The pH of the
mixture was adjusted to ca.8 using dilute hydrochloric acid,

15 and extracted with ethyl acetate. The extract was washed
with water, dried and evaporated to give the entitled
compound as colorless crystals (4.10 g).

m.p. 199-201°C (recrystallized from ethyl acetate-
isopropyl ether)

20 NMR(200MHz, CDCl,) ppm: 3.10(1H,b), 3.71(2H.t,J=5.6Hz),
4.50(2H,t,J=5.6Hz), 4.78(2H,s), 4.88(2H,s), 7.20-
7.50(6H,m), 7.80(2H,m), 7.87(1H,s).

Reference Example 110:
4-[3,5-Bis(trifluoromethyl)benzyl1-2,3,4,5-

25 tetrahydro-5-oxo-6-phenylpyrido{3,2-£]{1l,4]Joxazepine-8-
carboxylic acid

A mixture of 4-[3,5-bis(trifluoromethyl)benzyl]}-8-
hydroxymethyl-2,3,4,5-tetrahydro-5-oxo-6-
phenylpyrido([3,2-£f1[1,4]loxazepine (Reference Example 109)

30 (3.49 g), 2N-NaOH (100 ml) and pottasium permanganate (2.22
g) was stirred for 45 hours at room temperature. To the
reaction mixture was added saturated agqueous sodium
thiosulfate (10 ml). After the pH of the mixture was
adjusted to ca.3 using hydrochloric acid. The mixture was

35 extracted with ethyl acetate-THF (1:2). The extract was



3.12(1H,d, J=14. 8Hz), 3.39(1H, ddJ=15. 4&10. 2Hz), 3.72-

4. 00( 2H, rr) NGOYamBAd, J=12. 485. 2Hz), 5.51(1H, d, J=14. 8Hz), PCT/JP99/01358
7.16(1H, d, J=5. OHz), 7.20-7.50(10H m, 8.39(1H,d,J:5.C}E). Ref erence Exanpl e
124: 10 (R) -5-Benzyl - 2, 3, 4, 5-t et r ghlyydr o- 3- net hyl - 6- oxo- 7-

phenyl - 6H pyri doE2, 3-b] [ 1, 5] oxazocine m p. 139-140C (recrystallized from
ethyl acetate- isopropyl ether) NVR(200MHz, CDC13) ppm the sane as the
spectrum of the 15 conpound of Reference Exanple 123. Reference Exanpl e

Lotr anyir o o naFfbd ith HGRONRL WORFERT Ml oFsds™ é}gflgrdxazoc. 4 EW mp.
142- 143C (recevgparateédtw glpe gtisled FomPPYRMll ast KeLPTIERS200MHz,

CDC13) ppm Oggyhdhh ﬂz? ggz) 2. 46(1H, m), 3.10(1H, dJ=15. 4Hz),
3.59( 1H, dd, J=15. 0&10. 6 2(1H dd, J 12 6&10. 4Hz 4, 20(1H d J=15. 4Hz),
25 4. 63(1H, dd®=R2. bk (reqnvsipblized from methenqlyethy r)

EXZO I7 S(i(Z%H mm ZoounzH. §M507d (Pgrk S)3. h&(;lz’ﬁmlﬂ , 4 b6 (3H )b)Reference

anpl e ne

tetpghydro-B- h??ﬁ éix 55ﬁ2 ég?%&-ﬁb 1 Fg?éﬁ %P 5?833%%69ne m p.
142- 143C (recsys2fbHi,&®d from et hyl acetate- |sopropyl et her) NVR(200MHz,

CDC13) ppm s EpgReCt LU f the conpound 35 of Reference Exanple
125. 142 ﬁggg?gﬁcegtﬁa ié g;? 7-Benzyl -6, 7,8,9, 10, 11- hexahydr o- 5- ( 4-

met hyl phenyl ) -6, 13- dBoﬁoBisHtrif4P@m@@@¢hﬂdDbenzygﬂ[2'ﬁﬂﬂuﬂﬁhyrldlne
10 tetrahydro-5-oxo-6-phenylpyrido[3,2-f][1,4]oxazepine-8-
carboxamide

A mixture of 4-[3,5-bis(trifluoromethyl)benzyl]-
2,3,4,5-tetrahydro-5-oxo~6-phenylpyridol[3, 2-
£1[1.4]loxazepine-8-carboxylic acid (Reference Example 110)

15 (220 mg), THF (15 ml), DMF (catalytic amount) and thionyl
chloride (0.087 ml) was stirred for 2.5 hours with heating
under reflux. The solvent was evaporated, and the residue
was dissolved in THF (10 ml). To the solution was added
aquecus ammonia (2 ml). After being stirred for 1 hour at

20 room temperature, the mixture was concentrated. To the
concentrate was added water, and the mixture was extracted
with ethyl acetate. The extract was washed with water,
dried and evaporated to give the entitled compound as
colorless crystals (163 mg).

25 m.p. 221-222°C (recrystallized from ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl,) ppm: 3.74(2H,t,J=5.6Hz),
4.50(2H,t,J=5.6Hz), 4.92(2H,s), 5.80(1H,b), 7.30-
7.55(6H,m), 7.83(2H,s), 7.89(1H,s), 8.20(1H,s).

30 The compounds of Reference Examples 112 to 117 were
similarly prepared by reaction and work-up as described in
Reference Example 111 using 4-[3,5-
bis(trifluoromethyl)benzyl}j-2,3,4,5-tetrahydro-5-oxo-6-
phenylpyridei3,2~£]}[1,4)Joxazepine~8-carboxylic acid

35 {Reference Example 110) (via the acid chloride) and



5 The conpound as obtained in Reference Exanple 46 was reacted and
treated in_the sa manner as Reference Exanple 69. mp. 239

(recrystal IW?&%%ﬁr’mm et hyl acetate- isopropyl ether) 10 Nh/%é%@ﬁgfss%:DClS)
ppm 1.6-2.1(4H m, 2.50(3H,s), 3.14(1H dd, J=15&3.8Hz), 3.3-3.7(2H M,
3.77(1H, d, J=15Hz), 5.14(1H,dd,J:14&5.9¥%§, 5.42(1H, d, J=15Hz),
6.67(2H,d, J=7. OHz), 6.92(1H,dd,J=7.6&1.8Hz), 7.1- 7.5(6H m,
7.46(1H, dd, J=8. 4&4. 4Hz), 15 7.60(1H, dd, J=8. 4&1. 8Hz),

8.90( 1H, dd, J=4. 4&1. 8Hz) . Reference Exanple 128:

(9R) - 7- Benzgubstit8tedl eminekexmpyiiydagimet hdlimgthylamine, n-

(4- nmet hyl ph d 2136 L1, o( aJ[ 1, 7] napht hyri di ne 20
The conpoun?ﬁxgha&?ééneggpgréaﬁh%en@%gEéégEP% o ﬁaé reacted and treated in
the same nafedhyapiReragéned. Exf&hrwehmwﬁrehemeakz@eta(a@er ystallized
fron1ethy| g@gb@&gedlggmbgpyl ether) 25 NWR(200MHz, CDC13) ppm

0. 85(3H, d, J=7. % g , 1.90-2.35(2H, M, 2.50(3H,s),

2.89( 1H. 3, JReERFENCE, §6?T918d1 214&| OHz), 3.59(1H, dd, J=14&11Hz),

3.75(1H, d, J= 15H1}[355L®ﬁklﬂtddflab4&ﬁteﬂ@L)tﬁtﬁ&(mHN@ﬂiﬂ) 30
669(2HdJ6 J=7. 8&1,

91(1H d 5
7. 46( 1H, dd, &&% i a“?“%‘@(?H?ﬁ&, %15’%]1“ g(ll—ldd J=4.281. 8Hz) .
Ref erence Efdﬁﬂle]bzazepﬂﬁk-s Banbpka&;ﬂeS 9, 10, 11- hexahydr o- 9- net hyl - 5- 35

(4-met hyl phgn r|3§51é ?158%8in ggég%éfig. gﬁh eé rom THF-e

gl [1, 7]naph ne The conpoun erence ExanBFe 47 was
react edl@ndetthezded in the same manner as Reference Exanpl e

NMR(200MHz, CDCl,) ppm: 3.04(3H,d,J=5.2Hz),
3.73(2H,t,J=5.4Hz), 4.48(2H,t,J=5.4Hz), 4.90(2H,s),
7.25-7.60(5H,m), 7.65-7.95(1H,b), 7.81(2H,s), 7.87(1H,s),
8.17(1H,s).

15 Reference Example 113:

4-[3,5-Bis(trifluoromethyl)benzyl]-N,N-dimethyl-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido(3,2-
f]1{1,4]oxazepine-8-carboxamide
m.p. 235-236°C (recrystallized from ethyl acetate-

20 isopropyl ether)

NMR(200MHz, CDCl,) ppm: 3.11(3H,s), 3.15(3H,s),
3.72(2H,t,J=5.6Hz), 4.47(2H,t,J=5.6Hz), 4.90(2H,s),
7.25-7.50(5H,m), 7.60(1H,s), 7.82(2H,s), 7.88(1lH,s).
Reference Example 114:

25 4-[3,5-Bis(trifluoromethyl)benzyl]-N-n-butyl-
2,3,4,5-tetrahydro-5-o0xo-6-phenylpyrido[3,2-
£f1[1,4]oxazepine-8-carboxamide
m.p. 194-196°C (recrystallized from ethyl acetate-
isopropyl ether)

30 NMR(200MHz, CDCl,) ppm: 0.96(3H,t,J=7.2Hz), 1.20-
1.80(6H,m), 4.78(2H,m), 3.73(2H,t,J=5.6Hz),
4.49(2H,t,J=5.6Hz), 4.91(2H,s), 7.30-7.58(5H,m),
7.82(2H,s), 7.88(1H,s), 8.18(1H,s).

Reference Example 115:
35 4-{3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-



69. 5 mp. 218-220 C (recrystallized fromethyl acetate- isopropyl ether)
NVR( 200VHz,, witbask&sppm sane as the spectrum of the conpound BETERINSIBCe
Exanpl e 74. Reference Exanple 130: 10 .
(9R) -6, 7, 8,9, 10, 11- Hexahydr o- 9- net hyl - 54G64-
met hyl phenyl ) - 6, 13- di oxo-7-(3, 4, 5-tri met hoxybenzyl ) -
13H-[ 1, 4] di azoci no[ 2, 1-gl [I, 7] napht hyri di ne The conpound as obtained in
Ref erence Exanple 49 was reacted and treated in the same nanner as
Ref erence Ex TP ﬁgﬁ&%g _NVR(200MHz, CDC13) ppm

~-90( 3H, d, J=6. g}-%ﬂﬁlﬁ% és 1&% % éZH m, 2.41(3Hs),

.11(1H,d, J= mmm@mammmmqmz JBs(ﬂpuazgpin&nHz) 3.7- 20

gg |( SH”)S) 3. #H . 518 %ﬁ&(%'}zﬁéclérwéﬂfﬂﬂédlﬁﬁém%ﬁh150%%&2:2‘1‘1 e%hé:"?')*z)

. 37( 1Hd, J=8. mé%éﬁﬂﬁ%( 1@% IPPMse A - GA2H 'P)5'8(]?1'I-§?j(j411§c18 ) 481 4Hz)
. 89( 1Hdd 5J=43 Ofdl( Zizd) , 725, ﬁeﬁpr ems:rz(immﬁbe 4346(2H,t,J=5.6Hz),

(o oot P4 S d oA f A £ S S R 23 (4 a7 0721, 9).
13H-[ 1, 4] di azmefewercd -Bfape nbpéit hyr i d| ne The corrpound as obtained in
Ref or once Exanpl 663" & BAr{ EE S haer R EhYIabRREY T 3 4B sare as ¢ he
spectrum of tbtetxamypdoedsd ohorpiiel tnecathanple576x036- Ref erence Exanple 132:
ﬁgjagggzgzb(ﬁ%?%g?f§§€9&%§?ﬂiyflggyz §xgﬁé9é%%xo 13H
5-266°C Yrecrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,) ppm: 3.55-3.90(10H,m),
4.46(2H,t,J=5.6Hz), 4.89(2H,s), 7.25-7.52(5H.,m),
i5 7.59(1H,s), 7.81(2H,s), 7.88(1H,s).
Reference Example 117:
4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-[1-(4~-methylpiperazinyl)carbonyl]-5-0oxo-6-

OO\ICDOOOOO

phenyl-pyrido[3,2-£f][1,4]loxazepine-8-carboxamide

20 m.p. 196-198°C (recrystallized from THF-isopropyl ether)
NMR(200MHz, CDC1,) ppm: 2.35(3H,s), 2.45(2H,m), 2.54(2H,m),
3.61(2H,m), 3.72(2H,t,J=5.6Hz), 3.84(2H,m),
4.46(2H,t,J=5.6Hz), 4.89(2H,s), 7.25-7.50(5H,m),
7.54(1H,s), 7.81(2H,s), 7.88(1H,s).

25 The compounds as described in Reference Example 118 -
126 were obtained as colorless crystals f£from the compounds
of Reference Example 37 - 45, respectively, by substantially
the same reaction and work-up as Reference Example 65 (i.e.,
by cyclization in the presence of sodium hydride in THF).

30 The physico-chemical data are described below.
Reference Example 118:

2,3,4,5-Tetrahydro-5-oxo-6-phenyl-4-(3,4,5-
trimethoxybenzyl)pyrido[3,2-£f]1[1,4}oxazepine
m.p. 177-179°C (recrystallized from acetone-ethyl ether)
35 NMR(200MHz, CDCl,) ppm: 3.70(2H,t,J=5.6Hz), 3.85(6H,s),



[1, 4] di azocino[ 2, 1-g][1, 7] napht hyri dine The conpound as obtained in

Ref erence EX;@QP 51 was 5 reacted and treated in the sane FeRIBbo/@ASss
Ref er ence anﬁ#gnGQ m p. 206-208*C (recrystallized fron1ethano|-|sopropyl

et her) NWVR(200MHz, CDO 3) ppm O. 87(3F&¥é =7.Hz), 1.67(IH m, 10
1.9-2.4(2H, M, 2.42(3H,s), 3.05(1Hd,J 3.24- 3.40(1H m,
3.45-3.85(2H, M, 3.74(6H,s), 5.08(1H dd, J= 14&5.8%&), 5.26(1H, d, J=14Hz),
6.12(2H, dJ=2. OHz), 6. 38(1H tJ=2.0OHz), 6.84(1H,d, J=7. OHz),

7.09(1H,d,J 29(1HdJ=9. 2Hz 7.38(1H, d. J=9. 2Hz) ,

7. 46( 1H, dd, J3~§72(é2‘2’£i 7"%2@1#? o 51 £ zﬁ&l.%ﬁz%(,z%.ség( ﬁ-i,%ﬂ)(,zﬁ’uﬁ)z&l. 6Hz) .
ol Cf’”p"“”“”&mﬁm?“””mﬁ“”’ ounds 20 o Rorcronce Branm 6 2o 1 and
col orl ess cr als fr t ounds of Reference Exanple - and
144, respectlﬁyeaEt %g{?ﬂgﬁfn&r%ly the sane reaction and work-up as

Ref er ence Exarrple- (6358 qﬂnmhldlgob:qxdylz)aizm 4 16 4 et yateEdNE-S -odxeBH um
hydride ' | GO m re described bel ow. 25

Ref er ence E;EKQWYIB%Q'%%%B%;?W%@%AK%%?%I ?eahydro 5- oxo- 6- ( 4-

met hyl pheny M pyr ilBS-3.92° € [(resryataddilizednfromp GRS (gtdwn)st al | i zed

from met hangjurqtinommet h N 0 ) 3B 41(3H s),
3.64(2Ht, J54HZ%H @Dblﬁ%ﬁ WZG—’W%JB%HE 7.21 (I H d,J=5.2Hz),

7.25(4H, s), 4 438@EH Y= 58%*?()1'H4d7jr_(§ﬂ2|9rz)) 7Réf%-r7er? YHApl e 134
4-[3, 5- Bi s(tg.i43 (ugr,@yetsyl2mgnzyl ] 2, 3, 4, 5- _
R e e e
4-(3,4-Dimethoxybenzyl)}-2,3,4,5-tetrahydro-5-oxo-6-
phenylpyride{3,2-£][1,4]oxazepine
m.p. 175-176°C (recrystallized f£rom THF-ethyl ether)
NMR(200MHz, CDCl1,) ppm: 3.67(2H,t,J=5.4Hz), 3.85(3H,s),

15 3.91(3H,s), 4.29{(2H,t,J=5.4Hz), 4.72(2H,s), 6.80-
7.00(3H,m), 7.22(1H,4,J=5.2Hz), 7.30-7.50(5H,m),
8.40(1H,d4,J=5.2Hz).

Reference Example 121:
4-Benzvyl-2,3,4,5~-tetrahydro-5-oxo-6-

20 phenylpyrido([3,2-£f][1,4]oxazepine
m.p. 209-211°C (recrystallized from methanol-ethyl ether)
NMR(200MHz, CDCl,) ppm: 3.64(2H,t,J=5.6Hz),
4.33(2H,t,J=5.6Hz), 4.77(2H,s), 7.22(1H,4,J=5.2Hz),
7.30-7.55(5H,m), 8.39(1H,d4,J=5.2Hz).

25 Reference Example 122:

2,3,4,5-Tetrahydro-6-oxo-7-phenyl-5-(3,4,5-
trimethoxybenzyl)-6H-pyrido[2,3-b][1,5)oxazocine
m.p. 155-156°C (recrystallized from ethyl acetate-ethyl
ether)

30 NMR(200MHz, CDCl,) ppm: 1.65-1.85(1H,m), 2.29(1H,m),
3.40-3.75(2H,m), 3.77(6H,s), 3.87(3H,s),
4.07(1H,4,J=14.2Hz), 4.27(1K,m), 4.66(1H,m),
5.22(1H,d4,J=14.2Hz), 6.53(2H,s), 7.15(1H,d,J=5.2Hz),
7.35(5H,m), 8.40(1H,d,J=5.2Hz).

35 Reference Example 123:



ether) NWVR(200MHz, CDC13) ppm 2.40(3H,s), 3.70(2H tJ=5.6Hz),

4. 47(2Ht, J=®03My1324. 89(2H, s), 7.24(total 5H,n), 7.81 5 (2Hs)BCTNRIYPBs),
8.41(1H,d, J=5.2Hz). Reference Exanple 135: .
(S)-5-Benzyl -2, 3, 4, 5-tetrahydro- 3- met hyh41- ( 4-

met hyl phenyl ) - 6- oxo- 6H pyri do[ 2, 3-bl [ 1, 5] oxazocine m p. 148-149 C
(recrystallized fromacetone-ethyl ether) 10 NVR(200WHz, CDC1l3) ppm
0.83(3H,d,J=7.4Hz), 2.30- 2.60(1H,b), 2.42(3H,s), 3.11(1H,d, J=15.4Hz),

3. 40( 1H, dd, J=15. 4¢4f. sﬂffﬁ’énzjﬁ{l-@,' ¥, 90§ 2't‘b€fi-ahgd§8(-§|:'m€@ﬁ?126404:08HZ) :
5.50( 1H, d, J=15. OHz), 7. 15( IH, d, J=4. BHz) , . 7. 20-7.40(total 9H, m), 15
8. 37( 1H, dJ=4 BN T6H RBrA0 [Bhpl bl } g8l oxazocine

(S)-5-[3, 5-Bigg(p ] i f3sorprvat hytedeypstalPided, Brom ethyl acetate-
t et r ahydr o- 3- pret hyl - 7- (4-.net hyl phenyl ) - 6- oxo- 6H
pyrido[2,3-b]Tﬁ?E§§R¥&xﬁﬁqﬁFbo m p. 159-160 eC (recrystallized from
acet one- i SOPrNMR/{ 2@ONIHz ) COEA,I0Pdkiz, 0CBAYIBH mhd="70. B8 BH, 2., 43-(1i0Ha), 2. 20-
2.60(1H, b), S), 1.2 d,J= = 98( , 971%. 4,10,4Hz)
3 Bo(1i 19— ey Ay, A T30 fhTda, 34300 156, 3855, a4 ¢
5.53(1Hd, J=154 40@(2H m )74t 604LHSAAnY =12 . AZG213H),, 7. 8YU (1M, ) J=14.8Hz),
B. 40(1H, d, J=5; ?1'8@ H'%%fféf. FXamloe 7136 (YR, mh [ 8.39(1H,d, 3=5.0Hz) .
5-bi s(trifluoronethyl)benzyl]-" 30
6,7,8,9, 10, 11ReEsEeRes ExAnplaytE dxymet hyl phenyl ) - 9- o
met hyl - 6,33- di oxo(R$tslBeAzdl 2205, 8052tdtr b&r?)]—@ame"th?lusdldﬁ)—%
St rept onyces subrgiléﬁs IF£)1€§2§ mgg cgitured at 28 t for 14 days on an
agar slant, pPPORBL-REFIIALE 032P¢f 1eadP*8BOCIRG act, 1 % nalt extract,
0.4 % gl ucosemapd 2396 b4 C ({Sbtrystdblized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,) ppm: the same as the spectrum of the

15 compound of Reference Example 123,

Reference Example 125:

{8)-5-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-3-methyl-6-oxo-7-phenyl-6H-pyrido[2,3-
bl[1l,5]oxazocine

20 m.p. 142-143°C (recrystallized from ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl,) ppm: 0.87(3H,d4,J=7.0Hz), 2.46(1H,m),
3.10(14,d,J3=15.4Hz), 3.59(1H,dd,J=15.0&10.6Hz),
3.92(1H,dd,J=12.6&10.4Hz), 4.20(1H,d,J=15.4Hz),

25 4.63(1H,dd4,3=12.6&5.2H2), 5.50(1H,d,J=15.4Hz),
7.18(1H,d4,J=5.0Hz), 7.20-7.50(5H,m), 7.72(2H,s),
7.84(1H,s), 8.43(1H,d,J=5.0Hz).

Reference Example 126:
(R)-5-[3,5-Bis{trifluoromethyl)benzyl}-2,3,4,5-

30 tetrahydro-3-methyl-6-oxo-7-phenyl-6H-pyrido(2,3-
b}{1l,5}oxazocine
m.p. 142-143°C (recrystallized from ethyl acetate-
isopropyl ether) .

NMR(200MHz, CDCl,) ppm: same as the spectrum of the compound

35 of Reference Example 125.



Medi um No. 2). Separately, a nmediumcontaining 0.5 % gl ucose, % dextrin,

3.5 % soy and 0.7 % cal cium carbonate was prepare of
( m@‘f@gg/ﬁfﬂr q’cﬁﬁgwﬁﬁaéﬂ

the nediu oduced into 200 m Erl ennmeyer flask and sterilize

5 steamat 120 rC for 20 mnutes. The cultured m croorgani smwas i notul at ed
via a loop of platinuminto this medi ub#%nd cultured at 28 t for 48 hours
under shaking. 1 m of the resulting culture was transferred to each of 13
f-l asks contai ning the same medi umand cultured at 28 00 for 48 hours 10
under shaking. A DMSO solution (5.2 m) of (9 R-7-[83,

5-bi s(trif| Refexeniopl Exempye] 187:7, 8, 9, 10, 11-

hexahydr o- 9- met RyJgeirdA: @ebhml@hq@y&hj@eggﬁyafaug;k%H-[I 4] diazosino [2,
1-g] [1, 7] na hthylldlne obtai ned”i.n Reference Exanple 72 was

added in an™g M’hGPYé)Zts 3I§1°F‘8 d38n [duddddezecdnodZeded at 28 r- for

48 hours un@qr[lsl'/qlﬁla@ﬁthﬁ:gaﬁn@eact| on, each culture was adjusted to pH 4
wth 2 sulfurhﬁlaC|d and extra The extract

hyl . ace
was concent r at ed e FPMPRUNG, RSe 9 Qaé‘e\ﬂag'%%efggﬁgf’& b é'epd‘lﬁl PR8d by
col um chr oreaegedpayd direzsitidd dAngehe (sHnley maaaeirad e -Refdrmte Example)
wher eby t he Bltle conpound was obtained as colorless crystal (30 ny).
Mel ting p0|nt 240-241 00 (recrystallized fromethyl acetate-ethyl ether).
25 NVR . p20@39H241C0CI( Tpcpysitadldze@3from erhylcageiate-1.5 - 1.9 (2H,

m1195-%s%&3z6%1®the 98(1H d, J = 15 Hz), 335-365(2H m, 4.02
(1H, d, J =15 Hz 5.10 (1H, dd, J = 15, 5.5 Hz), 5.46 (IH,

d, J =18 HE}’IR(QOQW@}_HCD 1, i] EPTB ol +5y2. 748, p)H 2d5063H< 8)0 Hz), 7.4 -
7. 6| 30 (6H30r1i4(1¥10&36(1$lﬂ5&3) BH&)|933 (348 AkH Y, 4. 67(1H8dHa)=11§h%OU%aEg;o
gﬁglyigs ch %QN% % Eﬁ%§55hfg % Q@ﬁ;ﬁ(é3ééé§ﬁ@ F6)JI. 35 Reference
Exanpl e 1386.67(2H,4, J 7.0Hz), 6.92(1H,dd,J=7.6&1.8Hz), 7.1-
7.5{(6H,m), 7.46(1H,dd,J=8.4&4.4Hz),
15 7.60(1H,dd,J=8.4&1.8Hz), 8.90(1H,dd,J=4.4&1.8Hz).
Reference Example 128:
(9R)-7-Benzyl-6,7,8,9,10,11-hexahydro-9-methyl-5-
(4-methylphenyl)-6,13-dioxo-13H-[1,4]diazocino{2,1-
glil,7]lnaphthyridine
20 The compound as obtained in Reference Example 47 was
reacted and treated in the same manner as Reference Example
69.
m.p. 218-220°C (recrystallized from ethyl acetate-
isopropyl ether)
25 NMR(200MHz, CDCl,) ppm: 0.85(3H,d4,J=7.0Hz), 1.50-
.75(1H,m), 1.90-2.35(2H,m), 2.50(3H,s),
.89(1H,d,J=15Hz), 3.26(1H,dd,J=14&10Hz),
.59(1H,dd4,J=14&11Hz), 3.75(1H,d4,J=15Hz),
.10(1H,dd,J=14&6.1Hz), 5.42(1H,d,J=15Hz),
.69(2H,d,J=6.8Hz), 6.91(1H,dd,J=7.8&1.8Hz), 7.1-
.5(6H,m), 7.46(1H,dd,J=8.4&4.2Hz),
.60(1H,4dd,J=8.4&1.8Hz), 8.90(1H,dd,J=4.2&1.8Hz).
Reference Example 129:
(98)-7-Benzyl-6,7,8,9,10,11-hexahydro-9%-methyl-5-
35 (4-methylphenyl)-6,13-dioxo-13H-[1,4)diazocino[2,1-

30
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147 (9R)-7-[3,5-bis(trifluoronethyl)benzyll-5-(4-

for nyl phenyl WO839A47829, 10, 11- hexahydr o- 9- net hyl - 6, 13- PCT/JP99/01358

di oxo-13H[ 1, 4] di azosi no[ 2, 1- g] E1, 7] napt ht hyl i di ne Streptonyces

t anashi ensi s subsp. cephal omyceticus |FO1®» 13929 was cultured at 28 t for

14 days on an agar slant, pH 7.3, containing 0.4 %yeast extract, 1 * malt
extract, 0.4 % gl ucose and 2 %agar (ISP Medium No. 2). Separately, a

medi um containing 0.5 % glucose, 5 * dextrin, 3.5 * soy bean neal and 0.7 %
calciunrcarbEQQQe7W§§pa&ﬁ9§&@qneand 40 10 m of the mediumwas introduced
into 200 M Erlenneyer flask and sterilized with steamat 120 rC for 20

m nutes. The cul % FORPOVRS d&nicthaimed A Refiexenge Bxammwke of7 pras i num

into this nedieadteadasdltrgab@in2ehé sdnfd mSineRVES R@F&feﬁ@%‘ﬁﬁ% pre M of

t he resultrn% cul ture was transferred to 15 each of 25t S contal ni ng
the same medPdm and cultured at 28 ' C for 48 hours under shaki ng. A DMSO
sol uti on §10mip). @f8(-2RP* T- [(Rechyisitaliliizdd dronetdtHybeivatdte -
6,7,8,9,10,1§ﬁg ?gg%grgtge thyl-5-(4-nethylphenyl)-

6, 13- di oxo-1 ? i azosino(2,1-g][1, 7] napththylidine 20 (200 ng)

obt ai ned i n NMRE2OMHZEXGRPLY PPmwosameldsdthe specinmumiofoth.cbmpodmd each

culture and BEaﬁE% o208 Rk s hours under shaking. After reaction,
each culture was a f%sce am a 4$%|th 2 N sulfuric acid and extracted with

1 L ethyl ac@e&esengs Exampiﬁeléﬁtract was concentrated, and the
concentrege was sregme)r-%t@daa@d Lwrlllf-lmﬁzé}w&% &E}!{}Pfﬁé oggaphy on silica

gel (ethyl ace th mhereby col orl ess crystals cont ai ni ng
the title colffy %ﬁﬁﬁ 3i3bpaﬂﬁe&1 Tst(Bu&-HEsmathoxyhenant ) was

det er mi ned byBﬂermam]ngarzbslﬁa[zNIYRgs]r{aqt?r]wapumintihﬁtné)f t he product
(OR3P PR BRI R, WS n B SRR Y
f or myl phenyl Fegcteg, and (:rea ek diny the -same mayined; 48-Réference Example
di oxo- 13tk [ 164].di azosi no[ 2, 1-g] (1, 7] napt ht hyl i di ne
A white powder.
NMR(200MHz, CDC1,) ppm: 0.90(3H,d,J=6.6Hz), 1.5-1.8(1H,m),
1.9-2.5(2H,m), 2.41(3H,s), 3.11(1H,d,J=15Hz),
3.35(1H,dd,J=15&11Hz), 3.56(1H,dd,J=14&11Hz), 3.7-

20 3.9(1H,m),3.75(6H,s),3.87(3H,s),5.07(1H,dd,J=14&5.9Hz),
5.19(1H,d,J=15Hz), 6.30(2H,s), 6.77(1H,d,J=8.0Hz),
6.97(1H,d,J=8.0Hz), 7.29(1H,d,J=8.2Hz),
7.37(1H,d4,J=8.2HKz), 7.45(1H,dd,J=8.4&4.0Hz),
7.58(1H,dd,J=8.4&1.4Hz), 8.89(1H,dd,J=4.0&1.4Hz).

25 Reference Example 131:

(9s)-6,7,8,9,10, 11-Hexahydro-9-methyl-5-(4-
methylphenyl)-6,13-dioxo-7-(3,4,5-trimethoxybenzyl) -
13H-[1,4]diazocino[2,1-g][1,7lnaphthyridine

The compound as obtained in Reference Example 50 was

30 reacted and treated in the same manner as Reference Example
69.
A white powder.
NMR(200MHz, CDC1,) ppm: same as the spectrum of the compound
of Reference Example 76.

35 Reference Example 132:



148 A m xture of (9R)-7-[3, 5-

bis(trifl %ggﬁ{l%l ) benzyl 1 -6, 7, 8,9, 10, 11- hexahydr o- 5- ' PCT/JP99/01358
(4- hydr oxy enyl ) -9-net hyl - 6, 13- di oxo- 13H

[ 1, 4] di azosi no[ 2, 1-gl [ 1, 7] napt ht hyl i iqe (109 ng) 5 obtained in Reférence
Exanpl e 137, manganese dioxide (1.3 and di chl oronet hane (13 ml) was
stirred at roomtenperature for 2 hours and the resulting precipitates were
separated by filtration with Celite. The filtrate was concentrated whereby
the title conpound was obtained as 10 colorless crystal (70 ng). Melting
poi nt: 213- 214(9&)(?e&?y§tB¥mPEBGXYP6ﬁ?Eihy§ AcBr At dOedbyl ether). NMR (200

"Mz, CDCL3y o9§-$§th ﬂvSJ(E—ﬁe@th%heﬂyﬁﬂ 6, 138516iHr18Hr 1.95 - 2.40
(2H, m, 3 i3 i J g F%i ; 65 (2H, m), 4.00 (1H, d, J =
15 tz), 5. 03¢ @paagcigokzih- L% ?aP%t%%r% ey g = 15 Hz), 7.12 (1H,

d, J = 8.4 Hz) Thé. 46mpodn85aé4bbtained. £7 Refefénéékﬁxamplé B8 ¢asl, s),

790 (M Sunduna i bl ta ik e A G ot Belugad vl oo o

Measured vebue (%: C 61.25, H4.04, N 7.11 EI-M5 mz: 587(M

%g%$3$Hth§0§ %%?r?ﬁéﬁ?ﬁﬂ%?ﬁ%??ﬁgifl ?8 g?om ethanol-isopropyl

car boxypheayhexrd, 7, 8, 9, 10, 11- hexahydr o- 9- net hyl - 6, 13-

di oxo- 13"*&11112‘(‘]2%%95'69&25, L o HAgidud Al e L TR POUEs)
| avendul i gri seus | 3405" was cuISured a& 28 t f? ﬂ§y§ on an agar
sl ant ,1QH %-8; Zeéhgﬁvﬁﬂng2362(§H4s »y3al8p ( LRy AadF! ng@& 4axtract, 0.4 %

9|UCOSG|and ZO?QHQQD (BSPsMedBB(RNOm) 2) 3. $epaHaber, a nedlur1conta|nLng
0.5 %gluc e % so n 0.7 % cal ci um car bonat e
Ba0e0n 9 risPs  Rahecsoe IR arp

was prepar diram d into 200 M Erl enneyer
flask and steaeikHzadJIwRtDH3S, étéahtht1262t0H66 20 m nutes. The cultured

M CroorgangSyy (14,4, J=7.0Hz), 7.09(1H,d,J=7.0Hz),

15 7.29(1H,d4,J=9.2Hz), 7.38(1H,d4,J=9.2Hz},
7.46(1H,dd,J=8.2&4.2Hz), 7.62(1H,dd,J=8.2&1.6Hz),
8.89(1H,dd,J=4.2&1.6Hz).

The compounds as described in Reference Example 133 -
136 were obtained as colorless crystals from the compounds

20 of Reference Example 52 - 54 and 144, respectively. by
substantially the same reaction and work-up as Reference
Example 65 (i.e., by cyclization in the presence of sodium
hydride in THF). The physico-chemical data are described
below.

25 Reference Example 133:

4-Benzyl-2,3,4,5-tetrahydro-5-oxo-6-(4-
methylphenyl)pyrido[3,2-£]1[1,4]oxazepine
m.p. 203-204°C (recrystallized from methanol-ethyl ether)
NMR(200MHz, CDCl,) ppm: 2.41(3H,s)}, 3.64(2H,t,J=5.4Hz),

30 4.32(2H,t,J=5.4Hz), 4.78(2H,s), 7.21 (1H,d,J=5.2Hz),
7.25(4H,s), 7.38(5H,s), 8.37(1H,d4,J=5.2Hz).

Reference Example 134:
4-[3,5-Bis(trifiuoromethyl)benzyl]2,3,4,5-
tetrahydro-5-oxo-6-(4-methylphenyl)pyrido[3,2-

35 f£f1[1l,4]oxazepine



149 was inoculated via a loop of platinuminto this medium and cul tured at
28 rC for 48ohedriszunder shaking. 1 nl of the resulting cult RCT/IEA%01358
transferred to each of 25 flasks containing the same nedium and cultured at
28 "C for 48 hours 5 under shaking. A MO solution (10 mM) of (9R)-7-[3, 5-
bi s(trifluoromethyl)benzyll-6,7,8,9,10, 11- hexahydr o- 9-

nmet hyl - 5- (4- net hyl phenyl ) - 6, 13- di oxo- 13H

[ 1, 4] di azosino(2,1-gltl, 7] napt ht hylidine (200 ng) obtained in Reference
Exanpl e 72 d a K d reacted
at 28 r- for 28 gggrgigndgr?gﬁ&g{ys%%%ze% %Iarggi fa%r?%gaéc%go&ﬁoﬁ)

adj usted toephedlwith 2 N sulfuric acid and extracted with 1 L ethyl

acetate. ThgmRyxbbamd mangQ matedgso e §o ratg_ tracted
with 1 N aqueoﬁs sod ?u n)Ceﬂt)e. The ggﬁrgz 35 ﬁgﬁgg g ?u??ggﬁ?o pH 3-4

with 2 N hy@rbéhPBetedzer éﬂﬁﬂud 8xBP4cted i th zét(ﬁyﬂtaéce'i}btf@ Tha8kxt ract
was waslged wanhssaturQVansabhng anq 16, i d=5agA)he sol vent was distilled
off. The re gue was oarﬁ%e %Qd purified by col um chromat ography on
silica gel E? it ange P8t h3RG1 = 9 20 1) whereby the title compound
was obt ai ned as(SOFGFBeazydﬁﬂsBaM (& etrpahydxtd 4 3rvanedchiyil = 7 304- 301 cC

096 (aw cesyipAEhgayYs, 855 Bhofylto o1 Wy {8  Gikonfey ™55 0b (i

d, J 15 Hzin.p3.148-1896C ((ecTystallRz¢d ral aketdie Hihyb ctheriH, dd, J

= 14, 1H 5 1 J 0, 1.6 Hz),
-1 _ﬁxﬁ6gﬁy§ﬁ§o§ﬁnﬁ cnéi ﬁ{pp gtés( B0 04, 5 g, 4ﬁgg 42F§§ 5 26 (1%3 ad.
J=28.4, 1.8-69f 1H859)7 21M2(3H. de 3;11(3H 4 27-215Hz‘§f129| MBS mz: 603(M
%g(;:BfYJHigNg%Eﬁxm fdlaeﬁenanelﬁxaml)e Bih5-4.00(2H,m),

| uqQr
6,7,8,9, 10, hgﬁ&éhf}ﬂrg 3214 %’%%q 5]rr§’t%}'1ﬂpr?en{/=|1)5 Oftz) .,
6, 3 di oxo- 13H5K1H4ﬁdUaAosHa0[2712@#Wl4ﬂ0tqﬁdﬁIQHmeJua

15 8.37(1H,d,J=4.8Hz).

Reference Example 136:
(S)-5-{3,5-Bis(trifluoromethyl)benzyl]2,3,4,5-

tetrahydro-3-methyl-7-(4-methylphenyl)-6-oxo-6H-

pyrido[2.3-b][1,5]oxazocine

20 m.p. 159-160 °C (recrystallized from acetone-isopropyl
ether)

NMR(200MHz, CDC1,) ppm: 0.86(3H,d,J=7.0Hz), 2.20-
2.60(1H,b), 2.37(3H,s), 3.09(1H,d,J=15.4Hz),
3.58(1H,dd4,J=15.4,10.4Hz), 3.89(1H,t,J=11.6Hz),

25 4.18(1H,d,J=15.4Hz), 4.62(1H,dd,J=12.2,5.2Hz),
5.53(1H,d,J=15.4Hz), 7.17(total 5H,m), 7.72(2H,s),
7.84(1H,s), 8.40(1H,q,J=5.2Hz).

Reference Example 137
(9R)-7-13, 5-bis(trifluoromethyl)benzyl]-

30 6.,7,8,9,10,11-hexahydro-5-(4-hydroxymethylphenyl)-9-
methyl-6,13-dioxo~-13H-[1,4]diazosino[2,1-
gll1,7Inapththylidine

Streptomyces subrutilus IFO 13388 was cultured at 28 T
for 14 days on an agar slant, pH 7.3, containing 0.4 % yeast

35 extract, 1 % malt extract, 0.4 % glucose and 2 % agar (ISP



150 N-oxide A mxture of (9R)-7-[3, 5-

bis(trifluoro ) benzyl]-6, 7, 8,9, 10, 11- hexahydr o- 9- :

met hyl - 5- (4% &?h%khenyn 6, 13- di ox0- 13H-[I, 5 4] di azosi no[ 5 " 1°gI [ 1"

7] napththylidine (1.60 g) obtained in Reference Exanple 72,

m chl or oper benzoic acid (1.2 g) and dil4fl or onet hane (20 n1) was stirred at
roomtenperature for 3 hours, and the solvent was distilled off. The

resi due was di ssolved in et hyI acetate, washed with aqueous 10 potassium
carbonate and saturated saline, and dried. The solvent was distilled off
wher eby t heMeditm Bonp2lnd Separateined medpile gentainirgs®ab ¥0. 73 g).

WIting pol Bigedal. 299 gBeCaRer 4952t ldpdobiofb gt iha 390l 4 Battuh elher).
1 9- 2.4 (gaarbq;latg BBS(BFP-P@;}?GGZ gpd( 4P, mg OF th95mﬁ§}umsivss 3.5 (2H

n‘) ,153H2)7 ( ét‘rsxtiiodﬁcedlﬁﬂ#)zoolﬁnﬁﬁx(l@ﬂmé%r ilasi;“an@ AdELiZedithH d, j A

(2H, 209 s)steagay il?o 3”77 for %%’ ’(‘HlPtaﬁ JTh‘e §“?4th"6’3§ ’iﬂ&?‘—"ﬂﬂﬁﬁé‘?éﬁmval ue of
E/L enment : J @PHBSEBE&E%%‘? 2%1@&6%05% Uﬁ ﬁzf/lag:cqlgr?liﬂﬁo ﬁﬂé’f ﬁ\éldnJﬁiZ%ﬁgS
asured val u 9. : nce e
OR)- 7- [ 3, SOBLLREPRt Rt A9F) ABnagips tnast shakfng.” h1” 02" thé
g}, 7?8 9[ 10, tésh&xahgdcglﬁut:é %gérblr;;t{a;j;byrpﬁemw pagh of 13 flasks
met hyl - 6, 13@&%3#@5@4%%&%%&?&Lﬁdlcuﬂ&dﬂea brapsg RthybidiRoliyexi de A

m xt ure of
bi s(tri¥Q uorogerhghpkéngy| |A PMSQ %olllat&qnhé&a%ym}b of (9 R)-7-[3,

(4- hydrOXY”Etbikl?lﬂﬁﬂfhhogoﬁsiﬂ%h)ﬁeilx% ydi10%9- ¥3H8, 9, 10, 11-
[ 1, 4] di azos] no[ 2 ﬁl: thxl i di g ) obt.ai ned ence
Exarrpl e 137h eZFaHVF}EPh%FE Ey m@e(:géﬁl #?Wgﬂoﬁnﬁ:’ ‘{;‘c‘é’f cl%fﬁhﬁd'rl de
(0.1 m) and]marasfbmﬁm [2, 1-g] [1, 7] napththylidine (104 mg) obtained
in Reference Example 72 was added in an amount of 0.4 ml
15 to each culture and reacted at 28 C for 48 hours under
shaking. After reaction, each culture was adjusted to pH
4 with 2 N sulfuric acid and extracted with 500 ml ethyl
acetate.
The extract was concentrated, and the concentrate was
20 separated and purified by column chromatography on silica
gel (ethyl acetate-methanol = 9 : 1) whereby the title
compound was obtained as colorless crystal (30 mg).
Melting point: 240-241 C (recrystallized from ethyl
acetate-ethyl ether).
25 NMR (200 MHz, CDCl,) ppm: 0.91 (3H, 4, J = 6.6 Hz), 1.5
- 1.9 (2H, m), 1.95 - 2.40 (2H, m), 2.98 (1H, 4, J = 15 Hz),
3.35 - 3.65 (24, m), 4.02 (1H, 4, J = 15 Hz), 4.75 (2H, s),
5.10 (1H, 44, J = 15, 5.5 Hz), 5.46 (1H, 4, J = 15 Hz), 6.97
(14, 4, J = 8.0 Hz), 7.26 (1H, 4, J = 8.0 Hz), 7.4 - 7.6
30 (6H, m), 7.81 (1H#, s), 8.93 (1H, dd, J = 4.0, 1.8 Hz)
Elementary analysis: C;H,sN;O,F,
Theoretical (%): C 61.12, H 4.27, N 7.13
Found (%): C 61.15, H 4.21, N 7.03
BI-MS m/z: 589(M)[(C,H,;N,0,F;)"].
35 Reference Example 138



35 (3 mM) was stirred at roomtenperature for 16 hours, and 151 the
sol vent waswydispigrisi ed of f. After ethyl acetate was added, thecrarpaasssvas
washed with dilute hydrochloric acid and saturated saline and dried, .and
the solvent was distilled off, and the g4#sidue was dissolved in

di chl oronet hane (10 5 m ). m Chl oroperbenzoic acid (102 ng) was added to
this solution, and the m xture was stirred at roomtenperature for 1 hour.
The reaction solution was diluted w th dichl oronethane, washed with 0.1 N

et hanol (10" 10 R Tand -2 e s O T 14 here added 1o
the resi duefotcngﬂ,phhaym)xﬁuﬂet}waslmllﬂr-mmm&mﬂﬁrASQr 30
m nutes, WahlbxfassHdieahibkosdAG 103 Q9K MR GG W LD eLhy

acetate. The extract was wa th ‘sat’urat’e rted, and the
sol vent was di stStneptomycest tapashdppsikesubsbe eephpalonyopticns sifkd as

pal e yeld ow;gioyst %s( aﬁlﬁrﬁkeal\/akt aagchﬁt 142%%1 Qr{ rﬁéﬂ%ﬁ&dﬁ zed from
et hyl acet at e- ethy ether). NWR CDC13) (3H d, J =6.2

Hz), 1.5 20PH 7234 ggptajping @g (iwe@sfﬁxt%cw)l %mmlk mtrracu 00
glgs t(leJ =013 szluéogél dnd2 $)agdh Q&SPlbiedﬁ%lm Ro402§ 1Hsep S1 alrJate gzéz
S
(1H, Ref@r@ﬁgéu@xﬁﬂBF@iTi§QZé é Et&lucose ?FL 52xtri é §+% g
(9R) - 7 [ 3, 5-bla|a$1( meaf| and el By lcRlerdom tarbphate was prepared, and 40
b
g:ﬁtgxgxigﬂen{d |t§!zeog‘|gn%?'9]"%aé]ﬁ?’%% et%ngﬁkpy%o(gén]'l'l\ﬁr ?nx(':}eyﬁf:hy%a e]f her (10
m ) cont ai nlarl@ Gitezrdide EGIO 1ZP$| gfern2®roiontesyl Thea and
pot assi um hydnex %)mﬂ@éo@ﬁ&&ﬂiélﬁ vf‘&sTonéﬁiH{:éﬁ'QrﬂQ 18dp 8F g2 irfurk 3. 5-

bls(trlfluoroneth ) benzyl 3-5- (4- carb yphen
6,7, 8,9, 10, iR4Qtdsqmeddme cF. fyr@poﬁg Fﬂ: for 48 hours under

shaking. 1 ml of the resulting culture was transferred to

15 each of 25 flasks containing the same medium and cultured
at 28 C for 48 hours under shaking. A DMSO solution (10
ml) of (9R)-7-[3, 5-bis{trifluoromethyl)benzyl]-
6,7.8,9,10,11-hexahydro-9-methyl-5-(4-methylphenyl)-
6,13-dioxo-13H-(1,4]diazosino{2,1-g][1,7lnapththylidine

20 (200 mg) obtained in Reference Example 72 was added in an
amount of 0.4 ml to each culture and reacted at 28 T for
48 hours under shaking. After reaction, each culture was
adjusted to pH 4 with 2 N sulfuric acid and extracted with
1 L ethyl acetate.

25 The extract was concentrated, and the concentrate was

separated and purified by column chromatography on silica
gel (ethyl acetate-methanol = 9 : 1) whereby colorless
crystals containing the title compound were obtained. The
structure of this product was determined by comparing its
30 NMR spectrum with that of the product separately prepared
in Reference Example 139. -
Reference Example 139
(9R)~-7-[3,5-bis(trifluoromethyl)benzyl]-5-(4-
formylphenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
35 dioxo-13H-[1,4]diazosino[2,1-gl(l,7]lnapththylidine



[1, 4] diazosino[ 2, 1-gl[1, 7] naptht hylidine (200 ng) 35 obtained in Reference
Exanpl e 140, and he m xt ure was 152 stirred at roomtenp r 30
m nutes. Af P@PMABZsol vent was distilled of f, the residue magkgbggbl%gd in
di chl oronet hane (20 m ). m Chl oroperbenzoic acid (0.6 g) was added |i*fttle
by little to this solution, and the ni%8re 5 was stirred at room
tenperature for 2 hours. The reaction solution was diluted with
di chl oronet hane, washed with 1 N aqueous sodi um hydroxi de and wat er and
dried, and the solvent was distilled off. Methanol (20 m) and 1 N aqueous
sodi um hydr oxi d8 mixbhyrewefe(aBded@-1{8.bhe residue, and the 10 nixture was
heated for ' i Xv1 Agt¢r8t@e1§oi €RL adbsgll led of f,
e (EPsE FRobbgtay SopRiyLy & B CRLSLEE

wat er was e resi was’ adde resi due, and

t he extract(ﬁabY@@Pm%’ébﬁbﬂze{!ﬂ@h%hﬂ?'&hlﬁ%hﬁo%?c@é??!o 13Hrs solution was

extracted “{lh4?&§¥£o§£ﬁéﬁiel anditfen ﬁﬁ 1ﬂa£n&a§bsd #g§) W th saturated
saline and dried, and the sol vent was 3133 of f Wnereb%/(%t he title
|l

conpound vvagbBB?-%PﬂeHn a&ef(%ﬁeél%l Exapnds, E“S‘Bgﬁ'ﬂfseNﬂ:ﬁ" (23 cpci3)
gpmJ 0. ig (ghl afla dléhﬁoﬁcédrﬂithaﬁezmﬁ 11h{}i|)_|n'§lzs lsﬂfr€§d4a(:2t‘boﬂ% ?HOBd((j 1HJ B
14, 6.0 m)k%z’%l’%ﬁag‘ﬁ? fd’(r mg‘)i%s %Otées‘ﬁﬁ‘i]rﬁl’bg Pfe"‘% 6, 82 (1H,
d, J = 7.3 separdated bgHfilitrafion7wdtheCeliks, 7ThES i(iZH;rzsi)e Wa$4 (1H, d,

J =7.0 Hz = d..J = 8.4
ey, (6. 3o (GREOGRESAER Sneleby FREL LIS Cotpdulll) wal) fBrbihbatas

N-[ 3, 5-19 s(G@l@H@ﬁén@ﬂi?t?behZWmQ? chl or o- N—((S)

3- hydr oxy- ZMQEWM%IO epxtl - 421(34&21134 gl Pﬁéﬂﬂrﬁt&_Diiédl Bﬁoﬁaébﬁgim de 30
NVR (200 MHz, 54(3Hx 174, d, . 3H x 1/ 4,

d, J =7.0 PE?taEemtggh QtReE)-d, J = 7.0 Hz) o 84 (3H x 1/4, d, J = 7.0
Hz), 1.50 - 1.98MR1tRoOIMHz, CDC1l,) ppm: 0.95 (3H, d, J = 6.6 Hz), 1.60

-1.85 (1H, m), 1.95 - 2.40 (2H, m), 3.05 (1H, 4, J = 15
15 Hz), 3.35 - 3.65 (2H, m), 4.00 (1H, 4, J = 15 Hz), 5.11 (1H,
dd, J = 14, 5.7 Hz), 5.38 (1H, 4, J = 15 Hz), 7.12 (1H, 4,
J=8.4 Hz), 7.40 - 7.55 (4H, m), 7.60 - 7.75 (2H, m), 7.78
(1H, s), 7.96 (1H, 4, J = 8.0 Hz), 8.94 (1H, m), 10.03 (1H,
s)
20 Analyzed value of element: C,H,,;N,O,F,
Calculated value (%): C 61.33, H 3.95, N 7.15
Measured value (%): C 61.25, H 4.04, N 7.11
EI-MS m/z: 587(M')[(C,H,,N;0,F,)"].
Reference Example 140
25 (9R)}-7-[3,5-bis(trifluoromethyl)benzyl]-5~(4-
carboxyphenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
dioxo-13H-[1,4]diazosino[2,1~g}[1,7Inapththylidine
Streptomyces lavenduligriseus IFO 13405 was cultured
at 28 T for 14 days on an agar slant, pH 7.3, containing
30 0.4 % yeast extract, 1 % malt extract, 0.4 % glucose and
2 % agar (ISP Medium No. 2). Separately, a medium containing
0.5 % glucose, 5 % dextrin, 3.5 % soy bean meal and 0.7 %
calcium carbonate was prepared, and 40 ml of the medium was
introduced into 200 ml Erlenmeyer flask and sterilized with
35 steam at 120 C for 20 minutes. The cultured microorganism



2.25 - 2.45 (3H, n), 2.45 - 3.90 (total 5H, n), 4.05 - 4.45 (1H, m), 4.50 -

4.95 (1H, Myodydds- 7.20 (1H, m), 7.20 - 35 7.50 (total 5H, pOy¥/JrodoTEss-
7.85 (2H, m, 842 (1H ). 153 (M xture of ami de rotational isomers (1
: 1)). Reference Exanple 145 (9R)-[10, {9¢11, 11-2H4)-7-(3, 5-

bi s(trifluronethyl)benzyl]-8,9, 10, 11- tetrahydro 9- 5

nmet hyl - 5- (4- net hyl phenyl )-7H-[ 1, 4] di azosi nol 2, 1- g] | (, 7] napht hyl i di ne- 6,
13-di one (d4 derivative of the conpound in Ref er ence Exanple 72) (St ep 1)

S)-(+)-3-h d 2- I t

Cther Sol ut M (BESHIREEE YRR S Ol piabindft dBEPCkRId npaing #4a
met hod descrauidohred e 2Bi Terfomrd8 hiojrs Mmder Eualkamgiroﬁ mROof 3the- 3109
1983 f dded
G aduni 1y | 6 B, S ?ﬁ%get%%?fe%f%fﬁuﬁa?%%%%eﬁ)f?%%% ) in
ethyl ether qao@iningthe samengedivmandgyliured ag 28THe nforH@ hear,su on
mxture yas iddd ehakidO ! BIREr bk kA (Lohaun 2 el ofl pgan on

an i um h

i ce-col d water a mxed ution N ‘aqueous so édrom de (24

n) and THFRMW#WWJI)@QQZW E¢8¢9i k9. 1 hkexahydrenPti ng
preci pi t at esneAAL .rse.r@%tl;wj iHdryat ) 08, Ijumbocgﬂo,ﬂle and the filtrate

d d, and th | t t S
\fa;HZ]“(Za met 44 fiajsaszo%ve%n X S I7o{ %Yﬁemg g?é?n’éﬂ)as col orl ess
gl I_y7rrgt t e; dlﬂfajﬁleﬁ?) in?ReferenblyREXAMP1EHZ2 waX lajd¢priin &n9ﬁm63H§X8%/ (21Hd
m. 2 731 13- %‘?‘)J‘ ‘g%%éh%%%“%ge% ‘g%a(afﬁér§ %4?%5@?‘113@%‘)‘ A%, op
30_ b Tcﬂmﬁs_lm-! f afiyercieectdon|36agh wad tudcwasnddjueter g BHd
stirring to Aypyhi ANGSAIAd 8816%ah Bkkrabtel®ith 1 L ethyl acetate.

The extract was concentrated, and the concentrate was
extracted with 1 N agqueous sodium hydroxide. The extract
15 was adjusted to pH 3-4 with 2 N hydrochloric acid and
extracted with ethyl acetate. The extract was washed with
saturated saline and dried, and the solvent was distillied
off. The residue was separated and purified by column
chromatography on silica gel (ethyl acetate-methanol = 9 :
20 1) whereby the title compound was obtained as colorless
crystal (58 mg).
Melting point: 300-301 T (recrystallized from ethyl
acetate-ethyl ether).
NMR (200 MHz, CDC1,) ppm: 0.96 (3H, d, J = 6.6 Hz), 1.76
25 (14, m), 1.95 - 2.40 (2H, m), 3.09 (1H, 4, J = 15 Hz), 3.40
- 3.65 (2H, m), 4.02 (1H, 4, J = 15 Hz), 5.12 (1H, 4d, J
= 14, 5.6 Hz), 5.36 (1H, 4, J = 15 Hz), 7.04 (1H, 44, J =
8.0, 1.6 Hz), 7.45 - 7.65 (5H, m), 7.83 (1H, s), 7.91 (1H,
d, J = 8.4 Hz), 8.20 (1H, 44, J = 8.4, 1.8 Hz), 8.97 (1H,
30 dd, J = 3.6, 2.2 Hz)
EI-MS m/z: 603(M")([(C,H,,N,0F.)"].
Reference Example 141
(9R)-7-13,5-bis(trifluoromethyl )benzyl]-
6,7,8,9,10,11-hexahydro-9-methyl-5-(4-methylphenyl)-
35 6,13-dioxo-13H-[1,4]diazosino[2,1~g]1[1,7Inapththylidine



conpound (35.6 g) obtained in Step 1. This mxture was stirred at room

tenperature_overnight, then diluted with ethyl ether, washed w . r,
di lute hydr8€RP8F5¢ acid 35 and saline and dried, and the sB&b@ﬂ?%@g§

distilled off. 154 The residue was di ssolved in DMSO (150 m ), and

sodi um cyanide (13 g) was added to it }58nd the nmixture was stirred at room
tenperature f or 6 hours. After dilution with hexane, the solution was
washed with water and dried, and the solvent 5 was distilled off whereby
(R -[2,2-2H2] - 4- hydr oxy-3- net hyl butanenitrile THP ether was obtained as
pal e yel | omodxideatter (19.1 g). NWR (200 MHz, CDC13) ppm 1.09 (3H x 1/2,

d J=6.0 H d 6.8 Hz), 1.5 - 6H, 2. 16
(1H 10 ), ) g andghadl %ﬁH 31?6 Y3030 1H b§ (Step 3) % eth;/r? et her

sol ution (gmsdyrx)flmwwmmnmn- )7 obt Qi h%dllfh&@lpvt?r%%- added
gradual Iy afefhy{= yn@@rmé/ﬁmmfi)hrg|m-&pofosy§ﬂ)_e§|fl on of deuterated

[ithium 15 al um num i n et et her hen, the reaction

m xt ur e Swast L@%@?%ﬂi%?modmﬁ]e[ﬂper dpépéwlf-% (&néocﬁbl@dt%b‘éﬁ"ﬁ on
i ce-col d wai@IReféifercd Bednsd U112 Oin-adhloPbpsikieanso 5O heia hydr pxg e (20

m d THF (20 ded t d t . _Th | 1

or £c1 pi t at AAGAHEDSTIeRRAER b0 Y\ Has SfLTed dhream faperat

filtrate wasox3d rdunasd dartthel scentenawadi a1 stirledfdffvheThbyrésydys, 3, 4,
4-2H4] - 4- a | Il

o 1y hatt o B Ve A RO AR wdBRe S R ShadSoRE © V) 2%
Hz), 230 0.®atgssiwm Yaxbahate aml sayurated saling,(apd gyied. 131‘he3 27
(1H m, 3 451 vod Gad 2 st1161 Bfef Whetlloy 4 {1t1o MoniShieg s The

conpound obtalned in Step 3 né)oun o tal ned 1 n Reference
Exanpl e 3 vebPEainedtas %Jaew %‘ﬁl GrY al (0. 73 g)

Melting point: 237-239 C (recrystallized from ethyl
acetate-ethyl ether}).

15 NMR (200 MHz, CDC1,) ppm: 0.91 (3H, d, J=6.6 Hz), 1.73
(14, m), 1.9 - 2.4 (2H, m), 2.36 (3H, s), 2.97 (1H, 4, J
= 15 Hz), 3.3 - 3.5 (2H, m), 3.97 (1H, &, J = 15 Hz), 4.97
(1H, 44, J = 14, 5.2 Hz), 5.41 (1H, 4, J = 15 Hz), 6.82 (2H,
m), 7.04 (1H, 4, J=7.4 Hz), 7.15 - 7.35 (3H, m), 7.44 (2H,

20 s), 7.81 (1H, s), 8.31 (1H, 44, J = 5.4, 0.8 Hz)
Analyzed value of element: C,;H,sN,OF,

Calculated value (%): C 61.12, H 4.27, N 7.13
Measured value (%): C 60.77, H 4.55, N 7.00
Reference Example 142

25 (9R)-7-[3,5-bis(trifluoromethyl)benzyl]-~
6,7,8,9,10,11-hexahydro-5-{4~hydroxymethylphenyl)-9-
methyl-6,13-dioxo-13H-[1,4]diazosino[2,1-
glll,7]lnapththylidine N-oxide

A mixture of (9R)-7-[3,5-

30 bis(trifluoromethyl)benzyll-6,7,8,9,10,11-hexahydro-5-
(4-hydroxymethylphenyl)-9-methyl-6,13-dioxo-13H-
[1,4)diazosino[2,1-g]}[1,7])napththylidine (100 mg)
obtained in Reference Example 137, 4-dimethylaminopyridine
(catalystamount), acetic anhydride (0.1 ml) and pyridine

35 (3 ml) was stirred at room temperature for 16 hours, and



In the sane manner as in Reference Exarrpl e 5 whereby

(R) - N-[ 3, 3¥Q99/41182 f | uor onet hyl ) benzyl ] -7, 8-di hydr o- 7- PCT/JP99/01358
([1, 1,2, 2- 2H4] - 4- hydr oxy- 3- met hyl butyl) - 5 (4-

met hyl phenyl) 8- oxo- 1, 7- napht hyl i di nex®$z car boxami de was 35 obtai ned as

colorless crystal. 155 Melting point: 205-207 'C (recrystallized from
ethyl acetate-ethyl ether). NVR (200 MHz, CDC13) ppm 0.78 (3H, d, J = 7.0
Hz), 1.55 (1H, m, 2.28 (3H, s), 3.14 (1H, b, ,32-35(2Hn)5
4.50 (2H 01%e8tHihs 4ilti1led FE, Mhetér2th %fta{ wagt 4.4
M), 7. %i‘ﬁs&e 854, 1.6 F2), 1.69 (2H.s), yja %) % 55 (1H,

t, J 6 oaﬂzi)ed.stleq qemdwwaé waahe,d i th ﬁzl)lutmlayﬁeah%amg agid| ement :
C30H23DAF6 N @Bs di wiiie d Qa1 ok @bied evd! atfd EMd s Sl v BRastisOlada 1. 33, N

6. 95 Measured value (t): C 59.94, 3.8 D 13. St The
conmpound oRE4i-ndRd ﬁl(‘%%’é?)shd\%ﬁsw?%a%}%%ggﬁﬁdt}%aéW%?F?% %%’H% aj)a%ner

i nI Re}‘ es enﬁzﬂ.)Exailﬁptf/:éfﬁopbfbehzoibeaazidzt('Emhemgorrpmmcildml ﬁ ajhiad ﬁsl

col orl ess crysta Q tallize romet :
acet at e- ne (ﬁlqgthﬁP e?ﬂgp ixkﬁﬁgzﬁﬁé iﬁ%rrééxi E %WQﬁFT y =
7.0 Hz), 21ff (1Houxn., Thé?reabltig)l splatipbHwasd, dilui:el':B wilthd Hz) 3 45 20

1H, dd, J f5k0 3. 15 Hz

653 (10 dgeiorthefhpe; fsheluttn 3,1 NadfoursblupihySronsge 1y ).
7.8 Hz), 7 @ @EHedddin@ the7sglvenyg was dlvstzwll(qdriofcfd Hethgnel (¢1Q Hz)

7. 48 (24l %&1) An%6 1( inanQoué soélﬁm ¥§r5§lde7(§2miﬂ'he§é .a8add £d4H 25
dad, J = 4. Hz) . val ue of el enent DAF6N302 Cal cul at ed

val ue (%: th@ B?sséuthéle@et ‘E)m}x%‘rel\ya/s 53 1pred AL FOPH tRIMPOFAtESD 41, H
3.65, D 1. ¥or No mindtekl - Whtetzwas H¥deddto 538, and0thdlBroduct was

extracted with ethyl acetate. The extract was washed with
saturated saline and dried, and the solvent was distilled
15 off whereby the title compound was obtained as pale yellow
crystal (28 mg).
Melting point: 240-243 T (recrystallized from ethyl
acetate-ethyl ether).
NMR (200 MHz, CDC1,) ppm: 0.91 (3H, 4, J = 6.2 Hz), 1.5
20 - 2.4 (4H, m), 2.98 (1H, 4, J = 15 Hz), 3.44 (2H, m), 4.00
(1H, 4, J = 15 Hz), 4.74 (2H, s), 4.98 (1H, m), 5.40 (1H,
d, J =15 Hz), 6.88 (1H, m), 7.26 (1H, d, J = 7.4 Hz), 7.45
{6H, m), 7.81 (1H, s}, 8.32 (1H, m)
Reference Example 143
25 (9R)-7-[3,5-bis(trifluoromethyl)benzyl]-5-(4-
carboxyphenyl)~6,7,8,9,10,11-hexahydro-9-methyl-6,13-
dioxo-13H-{1,4}diazosino[2,1-gl[1l,7]lnapththylidine N-
oxide
Ethyl ether (10 ml) containing diazomethane (prepared
30 using N-nitrosomethyl urea and potassium hydroxide) was
added to a THF solution (20 ml) of (9R)-7-[3,5-
bis{trifluoromethyl)benzyl]-5-(4-carboxyphenyl)-
6,7,8,9,10,11-hexahydro-9-methyl-6,13-dioxo-13H-
[1,4)diazosinc[2,1~-gll1l,7]lnapththylidine (200 mg)
35 obtained in Reference Example 140, and the mixture was



30 [a],: +116.60 (c = 0.541, MeOH). Reference Exanple 146 )
(9R) - [ 10, 10. ¥ dolg7edp41- 7-[ 3, 5- PCT/JP99/01358
bi s(trifluoromethyl)benzyl]-8,9, 10, 11-t et rahydro-5-(4-
hydr oxynet hyl phenyl ) - 9- met hyl - 7H-[ 1, 4] dizazosi no[ 2, 1- 35
g][1, 7] napt ht hyl i di ne- 6, 13-di one (d4 derivative of the 156 conpound of
Ref erence Exanpl e 137) The conpound obtained in Reference Exanple 145 was
reacted and treated in the sanme manner as in Reference Exanpl e 137 wher eby
the title con£$und vvaﬁ obt ai ped asg ? ﬁecré% t|n 0|nt:
241-242 C (r8EFFERS| #F,EQOT r bAPRERGFURR e AF o3 AePHUREPS ot NVR
(200 MHz, CDéb3yeppnwa$.@istiiled, off+- Thé Hz$idﬁ68\5a$1&ti.ssj>lvéd09n(lH, m,

2.98 (1H, dd_. J = 1 4 7 1 H = , 4,02 (1H,
d J { 15 Hz?}glﬁ?‘?ﬁg’(‘%h?a%jyz%zo: e H%‘,C%F’Eg%%fﬁ%n&,&?’ QéjltgHﬁz’y," %.?97( (1H,
d, J =28.0 m;m aadsl Lidtld, by litgle tp)this solurien|eHd the migtureH, s),
8.91 (1H, = f I%ma F6N303
1/ 2H2(() 1 %uﬁjgie%%gﬁ@ug té@ﬁéﬁéﬁ%réﬁk%ﬁ% ho‘g 34 trhﬁ gé%g@ asur ed
val ue (9: csgbuvsonkwesmilw:edmnm @1ighlorpmathang; Ws%eﬂ/pwisml 519,

366, 313 [al aq‘géeag §6atufl- ﬁﬁ&roﬁ@&@) an&eG8tEPCEnEXaPPLE, 144a28he
(9R)-[10, 10,1111 - 7-

bis(trifl uorﬁﬂ%Yﬁ?F)‘f?e?lgﬂrFflgl?g 9%F ny MegnoL (20 m1) and 1 N aqueous
8,9, 10, 11-t esoahyd oy drdovet dy | (- 57hl-]{)lwé1:~dl aaa@ednod Zhe residue, and the

gl[1,7] t ht |d|ne613 di | t|ve of t onp

Ref eren ?h‘r%# ated)% gé 'g %¥% el e%%f’% ?‘g ﬁcgh%xarrpl e

146 was reacSeiHvenﬂ vyaseaft:atmlrletmefﬁanwaha_nmats maeni Ref Ehentesidvepl e 138

or 139 wherepyehNGatlt! Gl OlRRYAdYEnEPEELPEHe 25aRR! PR CEREELYE Bhs
adjusted to pH 2-3 with 2 N hydrochloric acid. This solution

was extracted with ethyl acetate, and the extract was washed

L3

15 with saturated saline and dried, and the solvent was
distilled off whereby the title compound was obtained as
pale yellow crystal (88 mg).

NMR (200 MHz, CDCl,) ppm: 0.95 (3H, 4, J = 6.6 Hz), 1.75
(1H, m), 1.9 - 2.4 (2H, m), 3.08 (1H, 4, J = 15 Hz), 3.47

20 (2H, m), 4.00 (1H, ¢, J = 15 Hz), 5.00 (1H, 44, J = 14, 6.0
Hz), 5.29 (14, 4, J = 15 Hz), 6.80 (1H, d, J = 8.4 Hz), 7.02
(1H, 4, J = 7.3 Hz), 7.28 (1H, dd, J = 7.0, 6.6 Hz), 7.46
(2H, s), 7.54 (1H, 4, J = 7.0 Hz), 7.81 (1H, s), 7.88 (1H,
d, J = 7.3 Hz), 8.16 (1H, 4, J = 8.4 Hz), 8.39 (1H, 4, J

25 = 6.6 Hz).

Reference Example 144

N-{3,5-bis(trifluoromethyl)benzyl]-2-chloro-N-{(S)-
3-hydroxy-2-methylpropyl]l-4-(4-methylphenyl)-3~-pyridine
carboxamide

30 NMR (200 MHz, CDC1,) ppm: 0.54 (3Hx 1/4, &, J=7.0 Hz),
0.63 (3Hx 1/4, 4, J = 7.0 Hz), 0.79 (3Hx 1/4, 4, J = 7.0
Hz), 0.84 (3Hx 1/4, 4, J = 7.0 Hz), 1.50 - 1.90 (1H, m),
2.25 - 2.45 (3H, m), 2.45 - 3.90 (total 5H, m), 4.05 - 4.45
(1H, m), 4.50 - 4.95 (1H, m), 7.00 - 7.20 (1H, m), 7.20 -

35 7.50 (total 54, m), 7.70 - 7.85 (2H, m), 8.42 (1lH, m).



Melting point: 215-216 r, (recrystallized fromethyl 30 acetate-ethyl
ether). NMWRO(938D3HZ, coa 3) ppm 0.95 (3H, d, J = 7.0 Hz), PETABOYARE 1)
3.05 (1H, dd, J = 15, 1.4 Hz), 3.47 (1H, dd, J = 15, 11 Hz), 4.00 (®H, d, J
= 15 Hz), 5.39(1H, d, J = 15 Hz), 7.133(1H, dd, J =8.0, 1.8 Hz), 7.40 -
7.55 (4H, m, 35 7.62 - 7.74 (2H, m, 7.79 (1H, s), 7.97 (1H, dd, J = 8.0,
157 1.8 Hz), 8.94 (1H, dd, J = 4.0, 1.8 Hz), 10.04 (1H, s). Analyzed val ue
of elenment: C30H 9D4F6N303 Cal cul ated value (%: C 60.91, H 3.24, D 1.36, N

7.10 Measur I &b 3 N 5 EI-M5 mz:
591(r), 2(%‘3‘ é’% )aglig Q‘ﬁ%%tl%d%ll(])ls(@e]:rsg%l 61%/2%—0 Ref erence
Exanpl e 14sle(fm)eqcmE1@rnpﬂeiﬂiszH4] 7-13, 5- : -
bis(trifluoro j%lj.)[t;gpz])djlﬁ 1¥-*gay bpxyphsnayl ) - 10

8,9, 10, 11- tetr (1M4]d| azosi no[ 2, 1-

gl[1,7] napttﬁtsr{ﬁ lr\’é'og‘efﬁ‘ %’ “dord v i Ve bty d8endund i n

_ :?efelrense Wl&ﬂ%mmmrmmmidﬁs?om%addeg little by
ittle to ture Q |ne i,n erence :
Exanpl e 1a@1LL, th(Ygr}@ rT‘5']0%dd’0’( ?’r\?‘g%u@gu eEFYAThIR it (55 )
at 0 t C undempshind iimg ReHegremod Bxaammle st2yYred at roomtenperature for 1

hour, and e(t%?é"bo' )(10 m) was added to it, and the m xture was stirred at
roomtenpera ]for 30 mnutes. The resulting 20 recipitates were

removed by §§)(atihydnrosn?2 - thyl prepkente a¢id nebbhydl estes filtrate
and thegowash wegg é\”gghl %edi'rert ke uithers Qleve il )8 s @'HPLéEhEQ P55, 5ag¢ the

resi due was, di ssol agueous sodi um hydroxi de. This sol ution was
washed wi t KRESR3ZRA §SP8FP6H90¥°Q H?Fhé’flh%‘?s%lb%%mrﬁhe 1HEATaERERf i ed

with 2 N hytrophiMetic, amdtthardirdx) r3g) esioy 1 e hyloespt abeprdbesextract
was vashed w th SIS A dldSofld e 39LYeMedTs a8 haaq OFf whereby
gradually to a suspension of deuterated lithium aluminum

15 {5.80 g) in ethyl ether (200 ml) at 0 C under vigorous
stirring. Then, the reaction mixture was stirred at room
temperature for 1 hour and cooled again on ice-cold water,
and a mixed solution of 1 N aqueous sodium hydroxide (24
ml) and THF (24 ml) was added to it under stirring. The

20 resulting precipitates were removed by filtration through
celite, and the filtrate was dried, and the solvent was
distilled off whereby (S)-[1, 1-°H,}-2-methyl-1,3-
propanediol mono-THP ether was obtained as colorless oily
matter (35.6 g).

25 NMR (200 MHz, CDC1,) ppm: 0.90 (3Hx 1/2, 4, J = 7.0 Hz),
0.91 (3Hx 1/2, d, J=7.0Hz), 1.4 - 1.9 (6H, m), 2.01 (1H,
m), 2.74 (1H, bs), 3.3 - 3.6 (3H, m), 3.89 (1H, m), 4.58
(1H, b).

(Step 2)

30 p-Toluenesulfonyl chloride (39 g) was added under
cooling and stirring to a pyridine solution (150 ml) of the
compound (35.6 g) obtained in Step 1. This mixture was
stirred at room temperature overnight, then diluted with
ethyl ether, washed with water, dilute hydrochloric acid

35 and saline and dried, and the solvent was distilled off.



the title conpound was obtained as colorless crystal (1.71 g). 30 Mlting
poi nt: 302- }ofser ecrystallized from et hyl acetat e- net hanobeeirhpglo13ss
ether). NWR (200 MHz, CDCl 3) ppm 0.95 (3H, d, J = 6.6 Hz), 2.09 (1H .m,
3.09 (IH d, J =14 Hz), 3.49 (1H dd, 3d4= 14, 9.4 Hz), 4.02 (1H d, J = 15
Hz), 5.36 (1H, d, J = 15 Hz), 7.04 35 (1H, d, J = 8.0 Hz), 7.50 (4H, m,
7.59 (1H, d, J:8.4 Hz), 158 7.82 (1H, s), 791(1H d, J = 8.4 Hz),
8.20 (1H, d, J = 8.0 Hz), 8.97 (1H, dd, J 3.6, 2.2 Hz). Analyzed val ue of

el enent: C30 9D4F6 4 1/ 2H Cal cuI t.ed 58. 44 3. 27,

1.31, N 6.82 VA 8““4?%2“?? W Fnd TEE:

mz: 607( K)cy&ﬁme 533 g38as Gb:ﬂﬁe[th]tb it Hzmﬁ Zhecmix@ufFéSyas/bs)rrddf er ence
Exanpl e 149 t ,

hyd?gxy 3- %ﬁl‘f)gh gﬁx@e&‘a}tﬁﬂ@?ﬁ igé#el%? of% %if%gfr.%z?%fﬁfx %?%?/? di ne
car boxani de '(18% epluy:wneﬂamwpgbﬁd V@BﬂaWﬁ&érl gnddoped . ianREhersptee®kanpl e 2
and 3, 5xdi %@M@%ﬂi@d\%@mﬁ@rweﬁﬁﬁaﬁz ofl2ngl 45nydreRyed-in the same

manner as in Step 4 in Reference Exar’ql)_l wher e
N-[ 3, 5- di (bR YrBIEY EFRERA jrilg JH er was obtalned as pale yellow
met hyl phenyl g1 By oot 88t p(yrgmp[@) 4- b] pyri di ne-6- carboxam de was obtai ned as

acetat oot ﬁ;?“aw;i)“fefwﬂﬂe 0P om0 kS 03 (9 F G AT ol o
J = 5.8 Hz), 151(6)1(:{H4H 1563, &. 31=(a3H8 HY),, 1.5 - ]7‘93((615Hm)lf)2 Y65(1K2H, ),
2,04 (L Oy ) 55O 3.6 B MLy by, o oment | STHOO05 25
H5.11, N 4.{Step 3)
An ethyl ether solution (80 ml) of the compound (19.1
g) obtained in Step 2 was added gradually at 0 C under
vigorous stirring to a suspension of deuterated lithium
15 aluminum (4.85 g) in ethyl ether (200 ml). Then, the
reaction mixture was stirred at room temperature for 1 hour
and cooled again on ice-cold water, and a mixed solution
of 1 N aqueous sodium hydroxide (20 ml) and THF (20 ml) was
added to it under stirring. The resultingprecipitates were
20 removed by filtration through Celite, and the filtrate was
dried and the solvent was distilled off whereby (R)-[3, 3,
4, 4-°H,]1-4-amino-2~-methyl-1-butanol THP ether was obtained
as pale yellow oily matter (19.3 g).
NMR (200 MHz, CDC1,) ppm: 0.93 (3Hx 1/2, &, J = 6.8 Hz),
25 0.94 (3Hx 1/2, d, J = 6.8 Hz), 1.2 - 1.9 (9H, m), 3.13 -
3.27 (1H, m), 3.45 - 3.64 (2H, m), 3.86 (1H, m), 4.57 (1H,
b).
(Step 4)
The compound obtained in Step 3 and the compound
30 obtained in Reference Example 3 were reacted and treated
in the same manner as in Reference Example 5 whereby
(R)-N-{3,5-(bistrifluoromethyl)benzyl]}-7,8-dihydro-7-
([1,1,2,2-%H,1-4-hydroxy-3-methylbutyl)-5-(4-~
methylphenyl)-8-oxo-1,7-naphthylidine-6-carboxamide was
35 obtained as colorless crystal.



(Step 2) The conpound obtained in Step 1 and (R)-4-am no- 2-

net hyl - 1- bUW@IEOH7IIHP et her were reacted and treated in the 3FCT&RAEIehner
as in Reference Exanple 19 whereby the title conpound was obtai ned as
colorless crystal. Melting point: 168-158 t (recrystallized from et hyl
acetate-ethyl ether). NVR (200 MHz, CDC13) ppm 0.83 (3H, d, J = 6.6 Hz),

1.535 - 1.9 (3H m, 2.30 (3H, s), 2.99 (1H m, 3.2 - 3.6 (2H, 159
m, 3.75 - 3.95 (2H, M, 4.21 (2H, d, J = 6.0 Hz), 4.98 (4H, s), 633(2H,
d J =18 hBitlﬁg5Qoile: bms 201 € (rboky8dalmized F¥dml ikl J = 8.4
Hz), 8.67 (I H, dd, Hz) 5 Analyzed value of el enent:

C42HA1N30A BGSFEBetﬁFbma?EBe’v”él ue (%: C 74.93, H6.23, N 6.24 Measured
value (%9: C 74Nﬁ9 (206 Mz, ND@J@B ppred &r.ag8c¢3Badpl e =1%00 Hz), 1.55

(R) - N-(3,5- XY, Y hygr ( '
hydr oxy- 3- mg,il 1B 8'[ f')ei% ‘S)Hd §§ %n g-@“;z)yr]?'dc?%@,%?'@] py? 1 2 (B e Boxani de
(Step 1)5 The.Bonp2End obl & ed le)St 8p02-i 7. Ref €Hermk, Ek2®| (LW, adl 3,

5-di h I d,15 -
5 dLmEohepylanas wene eag! ooy (£al sdalo bTuk T (AINGT 2o

N (3, 5- d| meShoxyb@Rz (LY, 8beo855~'é)h(elﬁ} '8H—~by=faﬁ1-d[ J=z), 8.61 (1H, 44,

bl pyri di ne- §- capbgxanmi gegygs obtained as colorless crystal. Melting point:

126-127 rC (recrystallized from et h)ﬁ 20 acet ate etfé‘j et her). NWR (200
¢2

MHz, CDO 3) Apphw2z8d7¥alyp of) elgmelteo LaofzDiF N
- 7.35 I8H, callculated- valGe (%h: n¥,58.60, (&HA. dd,, b 1.430, Nledogz)
anal yzed vabue of o8 GAT0L (§34728°89%92° 36! Aped 48l U (s © 0922 H
(Step 5)
The compound obtained in Step 4 was reacted and treated

06.41 (3H m, 7.20

in the same manner as in Reference Example 69 whereby the
15 title compound was obtained as colorless crystal.
Melting point: 227-229 T (recrystallized from ethyl
acetate-methanol-ethyl ether).
NMR (200 MHz, CDCl,) ppm: 0.91 (3H, d, J =7.0 Hz), 2.08
(1H, m), 2.37 (3H, s), 2.97 (1H, dad, J = 15, 1.4 Hz), 3.45
20 (1H, 44, J = 15, 11 Hz), 3.99 (1H, 4, J = 15 Hz), 5.46 (1H,
d, J = 15 Hz), 6.83 (1H, dd, J = 7.8, 1.8 Hz), 7.05 (1H,
d, J=7.8 Hz), 7.26 (1H, 4, J = 7.8 Hz), 7.34 (1H, &84, J
= 7.8, 1.8 Hz), 7.47 (1H, a@d, J = 8.6, 4.4 Hz), 7.48 (2H,
s), 7.56 (1H, 44, J = 8.6, 1.8 Hz), 7.82 (1H, s), 8.91 (1H,
25 dd, J = 4.1, 1.8 Hz).
Analyzed value of element: C,H, D,F,N,0O,
Calculated value (%): C 62.39, H 3.66, D 1,39, N 7.28
Measured value (%): C 62.41, H 3.65, D 1.35, N, 7.21.
EI-MS m/z: 577(M'), 558, 350, 313
30 [a),: +116.6° (c = 0.541, MeOH).
Reference Example 146
(9R)-{10,10,11,11-%H,]1-7~(3,5-
bis(trifluoromethyl)benzyl1-8,92,10,11-tetrahydro-5-(4-
hydroxymethylphenyl)-9-methyl-7H-[1,4])diazosino[2,1~
35 gll1,7lnapththylidine-6,13-dione {d, derivative of the



Measured value (t): C 69.27, H4.72, N 6.83. (Step 2) The conpound obtai ned

in Step 1 a?% i{4-am no- 2- nethyl -1-butanol THP et her werepreapédfifzaNd
treated in héﬁg%uﬁsane manner as in Exanple 19 whereby the title conpoun

was obtai ned as colorless crystal. Melfing point: 150-151 t (recrystallized
fromethyl acetate-ethyl ether). NWR ( MHz, CDCl 3) ppm 0.83 (3H, d, J =
6.6 Hz), 1.535 - 1.9 (3H m, 3.09 (1H mM, 3.2 - 3.6 (2H m, 3.6 - 3.9
160 (2H, m, 3.76 (6H, s), 4.20 (2H, d, J = 5.8 Hz), 6.27 (2H, d, J = 2.2
Hz), 6.35 (1H, t, J =2.2 Hz), 7.2 - 7.7 I&I%H m, 8.61 (1H, dd, J = 4.4,
1.4 Hz) AnacPregupdi o€ Befererest Exapolg1N3G3 5 Calculated value(%: C
69.44, H 6.23, Mnd Tbmiforsd obteahned i Kefelehbe t:@nife N 45 Shas Ref erence
Exanmpl e 151 (R) -N-[3, b-bis triflu?_ onet hyl ) benzyl ] - 5- (4- '
chl or opheny FRast8dyphdqtgeated. fdg b?ysy"\#e §) iy Reference
8- 0x0- 6- pyr Estamp.lé- WBpy wheérabyc ahkoxdtilde copennt) was Pbacaned as
3-(4- nethyl | ).-2-pyridinecarboxylic acid in Step 1 in Reference
Exanpl e 2, %S?éﬁg)ﬁfof:g%esrlﬁggyl )-2-pyridinecarboxylic acid was reacted and
15 treatedMedting paiptrandéel-242i v Sregrystaddizedn fRoerediyd Exanpl e 2
wher eby 5- (4-etheeCRBeR%hs 181918 cltnRY-yano [ 3, 4-Db] pyridine-6-carboxylic
acid was obt gi neggas co?éorile(sas ?r St al . )NI\/R &200 WMHz, CDC13 + DMSO d6) ppm
7.24 (2H, d, J NMR 0200 MH%) CDEl4y pomy Oy 91)(3HG @, 1L, 77032 .1 M-88, J =
8.0 Hz), 7.63m(Lky,dgl.od cueb, Gn) A24 ddz 8. 86, (FH 05, 7 %A Ha) 47(Step 2)
The conpoun btgl ned in St ?R 1 ?nd 30 5-_.hi S(dtl’lf| uor onret hyl )_ benzyl am ne
were restt edHngdey ebied S Hz), 4.02 (1H, 4, J = 15 Hz), ‘4.75 (2H,
d, J = 4.4 Hz), 5.45 (1H, 4, J = 15 Hz), 6.97 (1H, 4, J =
8.0 Hz), 7.25 (1H, 4, J = 8.0 Hz), 7.4 - 7.6 (6H, m), 7.81
(1H, s), 8.91 (1H, dd, J = 4.0, 2.2 Hz).
Analyzed value of element: C,H,,D,FN;0,°1/2H,0
15 Calculated value (%): C 59.80, H 3.68, D 1.34, N 6.97
Measured value (%): C 59.76, H 3.78, D 1.40, N 6.73.
EI-MS m/z: 593(M'), 554, 519, 366, 313
fal,: +94.2° (c = 0.538, MeOH).
Reference Example 147
20 (SR)-[10,10,11,11-%H,}1-7-[3,5~
bis(trifluoromethyl)benzyl]-5-(4-formylphenyl)-
8,9,10,11-tetrahydro-9-methyl-7H-[1,4}diazosino[2,1-
glil,7)napththylidine-6,13-dione (4, derivative of the
compound in Reference Example 138)
25 The compound obitained in Reference Example 146 was
reacted and treated in the same manner as in Reference
Example 138 or 139 whereby the title compound was obtained
as colorless crystal.
Melting point: 215-216 C (recrystallized from ethyl
30 acetate-ethyl ether).
NMR (200 MHz, CDC1,) ppm: 0.95 (3H, d, J = 7.0 Hz), 2.10
(1H, m), 3.05 (1H, 44, J = 15, 1.4 Hz), 3.47 (1H, dd, J =
15, 11 Hz), 4.00 (1H, 4, J = 15 Hz), 5.39 (1H, 4, J = 15
Hz), 7.12 (1H, 44, J = 8.0, 1.8 Hz), 7.40 - 7.55 (4H, m),
35 7.62 - 7.74 (2H, m), 7.79 (1H, s), 7.97 (1H, 44, J = 8.0,



25 in the same nmanner as in Step 4 in Reference Exanple 2 whereb

N- [ 3, 5- bi StMO'9%47838r onet hyl ) benzyl | - 5- (4- chl or ophenyl ) - PCT/JP9I/01358
8- ox0- 8H pyrano[ 3, 4- b] pyri di ne- 6- car boxam dewas obt ai ned as col orl ess
crystal. Melting point: 217-219 t (reabystallized fromethyl 30

acet ate-i sopropyl ether). NWR (200 MHz, CDC13) ppm 4.63 (2H, d, J = 6.2
Hz), 7.23 (2H, d, J =8.2 Hz), 7.51 (2H, d, J =8.2 Hz), 7.53 (1H, dd, J
8.4, 1.6 Hz), 7.65 (1H, dd, J =8.4, 4.4 Hz), 7.6 - 7.8 (1H m, 7.73 (2H,
s), 7.80 (4Hg Hz) 8P4 Hudha3y J £.¢ 4.8 #2§7)10.041p1n(Sk¢p 3) The
conpound obtained in Step 2 and (R)-4-am no- 2- nethyl-l-butanol THP et her

wer e react ANBREAG SRINE 9 1 : mGntbePdsNi% Ref er ence Exanpl e 19
wher eby t hediddratedormusnd sps oot .vad ap oy iess.3syNal. 1okl ting

int: 259-261 | zeg, f | i | ether). NVR
(200 iz Algsyradiraiie o gy G o0 BT 3 % B TSP R0 981 0L o

(1H, M5 3.BI-MS.M/£AH59)(M }, 48722H5120 36), 313 - 7.4 (5H, n), 7.46 (1H,
d J =28.0 .7, (26,,8). - ( , 8.60 (2H, n). Reference Exanple
152 (R)- N ,?vs- b“i";gf;f‘ flq.ffs)r"oré’t%sy%l]onggn%@]-&(&4-

di chl or opheRgfgrende dixample 7148- hydr oxy- 3- 15

net hyl but yl ) - 8- 6 ry fo§ 8, 44 bipyrhdicRe ccar boxam de (Step 1) In place of
3- (4- et hyl b_enzggfé}ig%y%lga#gégér t%g‘ﬁ Pi é@é(?i din St eg 1 in Reference
Exanpl e 2, Pis(grifleorIreankpenzyl-pyf 4 drackaxpphonye)aci d was react ed

and 203t re@!@gld},n_lib@e@ﬁéﬁﬁyd@@ﬂﬂméﬁh&ﬂ—ﬁlew,1]aﬂﬁzgs'ﬁ.ﬂo|ﬁ§f,§r—ence Exanpl e
2 wher eby 5-*&4-gq|1chl orogre I -g-gxo-SH- . .
pyr anol 3, 4-%] b¥r 7 RaRtRR :b%%T LeraiqRe 68 AeRiakiveIof 1 B.e crystal.

compound in Reference Example 140)

Potassium permanganate (1.7 g) was added little by
little to a mixture of the compound (2.0 g) obtained in
15 Reference Example 146, t-butanol (80 ml) and 0.3 N aqueous
sodium hydroxide (55 ml) at 0 C under stirring. The

mixture was stirred at room temperature for 1 hour, and
ethanol (10 ml) was added to it, and the mixture was stirred
at room temperature for 30 minutes. The resulting

20 precipitates were removed by filtration through Celite and
washed with ethanol. The filtrate and the wash were
combined, then the solvent was distilled off, and the residue
was dissolved in 1 N aqueous sodium hydroxide. This
solution was washed with a mixed solution of ethyl ether

25 and THF, then acidified with 2 N hydrochloric acid, and
extracted with ethyl acetate. The extract was washed with
saline and dried, and the solvent was distilled off whereby
the title compound was obtained as colorless crystal (1.71
g).

30 Melting point: 302-303 C (recrystallized from ethyl
acetate-methanol-ethyl ether).

NMR (200 MHz, CDCl,) ppm: 0.95 (3H, 4, J = 6.6 Hz), 2.09

(1H, m), 3.09 (1H, 4, J = 14 Hz), 3.49 (1H, dd, J = 14, 9.4
Hz), 4.02 (1H, 4, J = 15 Hz), 5.36 (1H, 4, J = 15 Hz), 7.04

35 (1H, 4, J = 8.0 Hz), 7.50 (4H, m), 7.59 (1H, 4, J = 8.4 Hz),



NMR (200 MHz, DMBO-d6) ppm 7.34 (1H, dd, J = 8.2, 1.8 25 Hz), 7.50 (1H,

dd, J = 8.4,wdodlaEd, 7.66 (1H, d, J = 1.8 Hz), 7.72 - 7.85 (sdtrsbr1388 96
(1H, dd, J = 4.4, 1.4 Hz). (Step 2) The conpound obtained in Step 1 and

3,5- bis(trifluoromethyl) benzyl am ne \g?%e reacted and treated 30 in the
same manner as in Step 4 in Reference anpl e 2 whereby
N-[3,5-bis(trifluoronethyl)benzyll-5-(3, 4-

di chl or ophenyl) - 8- oxo- 8H pyrano[ 3, 4- bl pyri di ne-6- car boxamnm de was obt ai ned
as colorless_crystal. Melt] poj.nt: _ 220-22 recrystal]ized from ethyl
35 acetate-?s%%réﬁ% %}hehn?ql Pi]gﬁszNg'(zétjil\#ﬁ),'C%Cﬁi%)z%mdrl.%f(ZH, d,
J =6.2 Hz), 8701z 1.9, (1TH- 834, 1=83 &) , 2723z 1H d, J = 1.8 Hz), 7.5
- 7.8 (4H, ( )ue 7 |, : *(gl ~J = 4.4, 1.4 Hz).
5 (Step 3) %%a%%%ép%un %%t%tl- n%f(;&?('(ﬁ te?3§ilgorf§%¥ ‘-thgﬂ‘fono- 2-

met hyl - | - butGmbtulafedtretueel®) 1 e&ctSéd 4nd H Bo27ed D 1 .t3e arfe 82anner as

I n Referenc g%gg_o e {igd7 e yTRaun btal Thi s
conpound%vvangu ] eéc(?e V\lnygt]hd(’)u :yltgﬂ%;?drﬁﬂ"i (l:'fe:lt 'on 't g) }tﬁﬁ?z(r)'eg\gﬁ'glb'i n Exanpl e
7. ReferencEBMSpnéz15%07(M’), 568, 533, 380, 313

(R -5-(3, 4- dg&ﬂ,lzor ephgnyt ) VA J 548 madwrybenzyl ) - o

7, 8-di hydr o- 7- ("4- hydr oxy- 3- met hyl butyl ) - 8- oxo- 6-pyri do 13, 4-bl pyri di ne
car boxani de Refereles, Efample c]o#’bound obtained in Step 1 in Reference
Exanpl e 152 and BR)5ndtm¢$¥va?emzylﬁﬂ?mbenny]n&hast@ghyaﬁlotve@hed in the
same manner .as.in St 4 .10 .R e

523, 4 o BrEEERyt PR SR h e A DBy ud L f Y pwo-6-

8H pyr ano[ 3,pybidyf3 H4 izl @rckd box aeaxkeoxamiddt ai ned as col orl ess crystal.
Mel ti ng poi ”%étggolgﬂ t (recrystallized from ethyl

The compound obtained in Step 2 in Reference Example
2 and 3, 5-di(benzyloxy)benzylamine were reacted and
15 treated in the same manner as in Step 4 in Reference Example
2 whereby N-[3,5-di(benzyloxy)benzyl]l-5-(4-
methylphenyl)-8-~oxo-8H-pyrano[3,4-b]lpyridine-6-
carboxamide was obtained as colorless crystal.
Melting point: 177-179 C (recrystallized from ethyl
20 acetate-ethyl ether).
NMR (200 MHz, CDCl,) ppm: 2.43 (3H, s), 4.40 (2H, 4, J
= 5.8 Hz), 5.01 (4H, s), 6.51 (3H, m), 7.1 -~ 7.5 (15H, m),
7.57 (2H, m), 8.94 (1H, 44, J = 3.6, 2.2 Hz)
Analyzed value of element: C,;H;N,O,
25 Calculated value (%): C 76.27, H 5.19, N 4.81
Measured value (%¥): C 76.36, H 5.11, N 4.78.
(Step 2)
The compound obtained in Step 1 and (R)-4-amino-2-
methyl-l-butanol THP ether were reacted and treated in the
30 same manner as in Reference Example 19 whereby the title
compound was obtained as colorless crystal.
Melting point: 168-170 C (recrystallized from ethyl
acetate-ethyl ether).
NMR (200 MHz, CDCl,) ppm: 0.83 (3H, d, J = 6.6 Hz), 1.5
35 - 1.9 (3H, m), 2.30 (3H, s), 2.99 (1H, m), 3.2 - 3.6 (2H,



acetate-ethyl ether). NWVR (200 MHz, CDCl 3) ppm 3.78 (6H s), 4.41 (2H, d,
J 25 = 6.0 wWopy4B3s8 - 6.48 (3H, rr), 7.15 (1H, dd, J = 8.4, Pc3/ire9/01338 34
- 7.82 (5H, m. 8.96 (1H, dd, J = 4.2, 1.6 Hz) Analyzed val ue of el enent:
C24H 8N20, C12 Cal cul at ed val ue(% C 594y, H3.74, NO5.77 Measured
value(%: C 59.13, H3.81, N5.77. 30 (Step 2) The conpound obtained in
Step 1 and (R)-4-anm no-2- nethyl-I-butanol THP ether were reacted and
treated in the sane manner as in Reference Exanple 19 whereby the title

d bt d. ;T bj ected 3 rifjcation
Lo The renctman T Exadprs AR ad A0 (U ETLES B 0RE), 0. S,
(R -N-(3, 5- dﬁhetfhyifibe(r?ﬁ,d H, 738 di- muzdﬂs(&o (lH bt), 7.1 - 7.5 (16H,

hydr oxy- 3- mefhyl hugyl ilﬁ (4 gt hybpgeﬁglt)al 8. -(ggt Py dgE&RAhf q Py |éj| ne

carboxam de 5 (Step The’ compoun i n er'ence
Exanpl e 2 anﬁzé, 5-di rret hyl benzyl am ne were reacted and treated in the sane

manner as i nAﬁhEYzédl vabeéebenetemsatR! ec2H)/Neo.obY, 3H 0

N- (3, 5-di net yl phen 8- ox0- 8H yrano[ 3, 4-b
pyEi di ne- 6- c§¥b1 iﬁiéaé ?‘Xﬁi EI{J%SI aéI Xc%)?orlllegszérygt gl - 24 4Mel ting point:
201-202 t (rHMeagsrell vakdef (&):etty?4 a8@} alies i 39prupgl 28t her). NVR (200

o sb (aH, s) ROEeEEnet ERlmEY 3900, °0 DL 5% Koy 710 (1M m. 7.5

(2H, d, J 8.0 WR), N?(5756ﬂmme¢bpf8f@&zaﬂp 748 - dh%gdtdh?éi&%kt%7Anal¥zgg
Lo ooy REIRO O RRb o b (gl 412
blpyri dlne carboxamide
(Step 1)
The compound obtained in Step 2 in Reference Example
9 and 3, 5-dimethoxybenzylamine were reacted and treated
15 in the same manner as in Step 4 in Reference Example 2 whereby
N-(3,5-dimethoxybenzyl)-8-oxo-5-phenyl-8H-pyrano[3,4-
blpyridine-6-carboxamide was obtained as colorless
crystal.
Melting point: 126-127 C (recrystallized from ethyl
20 acetate-ethyl ether).
NMR (200 MHz, CDC1,) ppm: 3.78 (6H, s), 4.40 (2H, 4, J
= 5.8 Hz), 6.41 (3H, m), 7.20 - 7.35 (3H, m), 7.45 - 7.65
(5H, m), 8.95 (1H, 4dd, J = 4.0, 1.4 Hz)
Analyzed value of element: C,H,N,0,
25 Calculated value (%): C 69.22, H 4.84, N 6.73
Measured value (%): C 69.27, H 4.72, N 6.83.
(Step 2)
The compound obtained in Step 1 and (R)-4-amino-2-
methyl-l1l-butanol THP ether were reacted and treated in the
30 same manner as in Example 19 whereby the title compound was
obtained as colorless crystal.
Melting point: 150-151 C (recrystallized from ethyl
acetate-ethyl ether).
NMR (200 MHz, CDCl1,) ppm: 0.83 (3H, d, J = 6.6 Hz), 1.5
35 - 1.9 (3H, m), 3.09 (1H, m), 3.2 - 3.6 (2H, m), 3.6 - 3.9



The conpound obtained in Step I and (R)-4-am no-2- nethyl-1- but anol THP
et her ver eor and treated in the sane manner as in Ref | e
LSU2yE RSP

19 whereby 't e 25 conpound was obtai ned as colorless crys

Melting point: 193-194 t (recrystallized fromethyl acetate-isopropy
ether). NWVR (200 MHz, CDC13) ppm 0.88093H, d, J = 6.6 Hz), 1.5 - 2.0 (3H,
m, 2.25 (6H, s), 2.42 (3H, s), 3.14 (1H, n), 30 3.2 - 3.4 (2H m, 3.89
(2H, m, 4.20 (2H, d, J =5.4 Hz), 6.61 (2H, s), 6.87 (1H, s), 7.1 - 7.4
(6H n), 7.58 (1H, dd, J = 8.4, 1.4 HZ), 8.62 (1H, dd, J = 4.4, 1.4 Hz)
Anal yzed vdl2He wf . eBeitBnf 6H C3DHIINRIB (@H3 H20ICal Bud dizX, \ﬁa-lak(@% C

73,69, HOM3g N 85930 Weasuak. V¥ g . 2CHpd 89, 1009 (ef 52

164 Ref erence Exanple 155 (R)- 5-di chl orobenzyl) 7,8-di hy dro 7- (4-

hydr oxy- 3- FBt-hyI- t§l}t W 5.984- r?efhyﬁ ﬁheﬂyl‘*)ﬂa! oxo- 6- pyri do[ 3, 4 bi pyri di ne
car boxam dq;n'él@s@@pvmu'ghgfc@nmm :obtgunadoj n Step 2 in Reference Exanple
2 and 3, 5-di.chl.orohenz e ct d a eat in the same nmanner
as in StepRLGH1gLE ﬁﬁ' eg?gnp\l\g ggwg r eBly® 09, ' h°8. 58

N- (3, 5- di cMeaistivexd walus{®#4-:neChgbphenyH) 6804x0N8BL 510 pyrano[ 3, 4-b

pyri di ne- GR%%:%%);‘ aﬁ?‘aﬁ%é' lltsal' ned as colorless crystal. Melting point:

232-233 r- Ccrys % rom THF- | sopropyl ether). NWVR (200 WMHz, CDC13)
ppm 2.45 (3H, R)-M-[4& mlajtmfﬂsmmn@myqz))bewzﬂl} 57-(34-(5H m, 7.34

(2H d, J %hia@ nyf)49, (sl'din%bo 773 &%‘d:g% Fnibtry eé’ ) = 4.0,

2.2 Hz) Analyze vaI ue of elenent: C23 va ue (%9: C
62. 89,1 386'PXON66M1I?96(§UI4€(H’]\P§FG€% Galzboe!?m ©€H 3.70, N 6.36. 20

(Step 2) (step 1)
In place of 3-(4-methylbenzoyl)-2-pyridinecarboxylic
acid in Step 1 in Reference Example 2, 3-(4-
chlorobenzoyl)-2-pyridinecarboxylic acid was reacted and
15 treated in the same manner as in Steps 1 and 2 in Reference
Example 2 whereby 5-(4-chlorophenyl)-8-oxo-8 H-pyrano [3,
4-b] pyridine-6-carboxylic acid was obtained as colorless
crystal.
NMR (200 MHz, CDC1, + DMSO-d,) ppm: 7.24 (2H, 4, J = 8.0
20 Hz), 7.47 (2H, 4, J = 8.0 Hz), 7.50 (1H, d, J = 8.0 Hz),
7.63 (1H, 4dd, J = 8.0, 4.4 Hz), 8.96 (1H, 4, J = 4.4 Hz).
(Step 2)
The compound obtained in Step 1 and 3,5-
bis(trifluoromethyl) benzylamine were reacted and treated
25 in the same manner as in Step 4 in Reference Example 2 whereby
N-[3,5-bis(trifluoromethyl)benzyl]-5-(4-chlorophenyl)-
8-oxo-8H-pyrano[3,4-b]pyridine-6-carboxamide was obtained
as colorless crystal.
Melting point: 217-219 C (recrystallized from ethyl
30 acetate-isopropyl ether).
NMR (200 MHz, CDC1,) ppm: 4.63 (2H, 4, J = 6.2 Hz), 7.23
(2H, 4, J = 8.2 Hz), 7.51 (2H, 4, J = 8.2 Hz), 7.53 (1H,
dd, J = 8.4, 1.6 Hz), 7.65 (1H, 44, J = 8.4, 4.4 Hz), 7.6
- 7.8 (1H, m), 7.73 (2H, s), 7.80 (1H, s), 8.98 (1H, d4d,
35 J = 4.4, 1.6 Hz). )



The conpound obtained in Step 1 and (R)-4-am no-2- nethyl-I-butanol THP
et her were maey4yi2and treated in the sane manner as in Ref er RG/EPINRIB| e
19 whereby the title conpound was obtained as colorless crystal. 25
Melting point: 123-125 OC (recrystallingad fromethyl acetate-isopropyl
ether). NWR (200 MHz, CDA 3) ppm 0.81 (3H, d, J = 7.0 Hz), 1.5 - 2.0 (3H,
m, 2.39 (3H, s), 3 17 (1H, m, 3.2 - 3.8 (4H, m, 4.34 (2H, d, J = 6.2
Hz), 6.95 (2H, d, = 2.0 Hz), 7.1 30 - 7.4 (5H, m, 7.31 (1H, dd, J =
2, 4.4 Hz)qigé ;1H dd, J = 8.2, 1.6 Hz), 8.31 (1H, bt), 8.62 (1H, dd,
= 4.4, Anal yzed val ue of el ement: C28H27NB03C12 Cal cul ated val ue
%: C 64.13, H Shegcompeunq Qlatamgeumdsvapua enf: (RQ-@3agdno42s 01, N
96. 165n&eh$1 eI F4RSP M91Pl 88 her were reacted and treated in the
R) - 5- (3, 4-di chlor ophenyl) - N—(3 5-di et hyl benzy I?l
8- di hydr o- 732 - RGN |33 %twm?‘l’? *ample- ByWF86F9Y4IBep§?F-FaPne
ar boxamisde SomFbeRd lwad hépEoipednds obbabHBdssNcHyeral.i n Ref erence Exanpl e

17, o0 2 A TELDY LRGRRY S % ERELEds R LR Sk chfgasare e
5-(3, 4-di chlmepateyﬁepréﬁy;ﬁ eltherhyl phenyl ) - 8- oxo- 8H 10

3,4-b t I tgl.
%?Pﬁ[g poi n]t pyr%kzgi@ %ﬂ{recryélt’g %egpfﬁo&%qﬁ’h Cgcg'[éa‘f\fe%I ?g’ﬁidgyl
et her). NWVR 2008 M8}, OOCL3.- @pril. 30 ,(6H2 ) 3.4. 4C4H( 2HM) .d4.281%2H; 5.6
Hz), 6-81%(2:#),59 16 9744(3('§ S}n% 771 ge(@th df, § = &:Pm zé) )27('66 0 (1H,

8.
J-
(
7.
(
7,
c
1

bt), 7.39 (1H da, 3 =874 ‘(1H, d,
J =8.2 H),ST 6?) §§H(1Hd S)J —8852 (4H4 ™)y, 8.97 (1H, dd, J = 4.4, 1.6 H)
Anal yzed val RefeteftenERE&MpLE84168N203C 2 0. 2H20

(R)-N-[3, 5-bis(trifluoromethyl)benzyl]-5-(3,4-~
dichlorophenyl)-7,8-dihydro~7-(4-hydroxy-3-

15 methylbutyl)-8-oxo-6-pyrido[3,4-blpyridine carboxamide
(Step 1)

In place of 3-(4-methylbenzoyl)-2-pyridinecarboxylic
acid in Step 1 in Reference Example 2,3-(3,4-
dichlorobenzoyl)-2-pyridinecarboxylic acid was reacted and

20 treated in the same manner as in Steps 1 and 2 in Reference
Example 2 whereby 5-(3,4-dichlorophenyl)-8-oxo-8H-
pyranc{3,4-b]pyridine-6-carboxylic acid was obtained as
colorless crystal.

NMR (200 MHz, DMSO-d4,) ppm: 7.34 (1H, dd, J = 8.2, 1.8

25 Hz), 7.50 (1H, 44, J = 8.4, 1.4 Hz), 7.66 (1H, 4, J = 1.8
Hz), 7.72 - 7.85 (2H, m), 8.96 (1H, dd4, J = 4.4, 1.4 Hz).
(Step 2)

The compound obtained in Step 1 and 3,5-
bis(trifluoromethyl) benzylamine were reacted and treated

30 in the same manner as in Step 4 in Reference Example 2 whereby
N-[3,5-bis(trifluoromethyl)benzyl]}-5-(3,4-
dichlorophenyl) -8-oxo-8H-pyrano[3,4-b]lpyridine-6-
carboxamide was obtained as colorless crystal.

Melting point: 220-221 C (recrystallized from ethyl
35 acetate-isopropyl ether).



20 Calculated value (%: C 63.09, H 4.06, N 6.13 Measured val ue (9@ C
63.13, H 3.9 14. (Step 2) The conpound obtained in St

(R) - 4- am no- ég /k\h?% | -1 -butanol THP ether were reacted and ﬁbeﬂa e }Sr?sthe
25 sanme manner as in Reference Exanpl.e 19 whereby the title conpound was
obt ai ned as col orl ess foam NWVR (200 M&Z, CDC13) ppm 0.86 (3H, d, J = 5.8
Hz), 1.4 - 1.9 (3H m, 2.29 (6H, s), 2.90 (1H, m, 3.25 - 3.85 (4H, m,

4.29 (2H, d, J = 5.6 Hz), 6.72 (2H, s), 6.93 (1H, s), 30 7.25 - 7.55 (5H,
m, 7.75 (1H m, 8.60 (1H, n). Reference Exanple 157

(R) - N- (3, 5- di meMBx{2RhMiz).- SDCA, ¥ PPpBv:ophbAy(IH7 8- J = 6.2 Hz), 7.15

di hydro- 7- (élﬁyda@xya3~n@tbylPusyﬁ%)S ¢X§96(Pﬁr'§0[§ 4-1bg Pz ) di pes

car boxani de' 35 t e 6 1n pla

3- (4- nethylbeﬁz%y(?“?‘birlﬂ1%%c%?%ox§)fc7a§1d(1% SFip 8-9% RbMer@dee
Exanpl e 2, 33(4-4f{4 po1 obemzpyl ) - 2- pyri di necar boxylic acid was reacted and
treated |n LEE agg manner as in Steps 1 and 2 in Reference 5 Exanple 2

mhereby FR phenyl ) -8-o0x0-8 H pyrano[ 3, 4-bl pyri di ne-6-carboxylic
aci d was obta|nmﬂeasompbunﬂeebtaiyedain Sh@@(ZOﬁnE*RR)Eh@Ehdﬁb ppnl 7.25 -
7 50 (5H 1, ( 5 1.4

g%etIZ%? h%\k%%rqglé L‘IIF%{(? al ne %?cgeti ar(dl@ge%q:ed] in the

d|nethoxybeﬂ@@¢am$meeME¢% xmd&@ﬁ@t%@@htﬁxﬁmm¢b|h9tWMesehr teentithe in Step
4 in Refere S

(3, 5-di net hchy g‘?lzy I)a%Sg?ﬁé? r{‘ﬁg)r/ohfhls comgog)r(xg_was s‘lngeS;an% Eh(é)luB
pyri di A 6-PRFHELEAT Hen kR %%ﬁaF%%%tb%nc%$o$¥%%Elﬁr}staI Mel ting point:

193-194 t (resévsiéé | ezapisonset hyl acetate-isopropyl ether).
(R)-5-(3,4-dichlorophenyl)~N-(3,5-dimethoxybenzyl)-
7.,8-dihydro-7-(4-hydroxy-3-methylbutyl)-8-~oxo~-6-pyrido

[3.4-blpyridine carboxamide
15 (Step 1)

The compound obtained in Step 1 in Reference Example
152 and 3, 5-dimethoxybenzylamine were reacted and treated
in the same manner as in Step 4 in Reference Example 2 whereby
5-(3,4-dichlorophenyl)-N-(3,5-dimethoxybenzyl)-8-0x0-

20 BH-pyranol[3,4-b]pyridine-6-carboxamide was obtained as
colorless crystal.
Melting point: 220-221 T (recrystallized from ethyl
acetate-ethyl ether).

NMR (200 MHz, CDC1,) ppm: 3.78 (6H, s), 4.41 (2H, 4, J

25 = 6.0 Hz), 6.38 - 6.48 (3H, m), 7.15 (1H, 44, J = 8.4, 1.8
Hz), 7.34 - 7.82 (5H, m), 8.96 (1H, dd, J = 4.2, 1.6 Hz)
Analyzed value of element: C,H,N,0,Cl,

Calculated value(%): C 59.40, H 3.74, N 5.77
Measured value(%): C 59.13, H 3.81, N 5.77.

30 (Step 2)

The compound obtained in Step 1 and (R)-4-amino-2-
methyl-1-butancl THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title
compound was obtained. This compound was subjected without

35 purification to the reaction in Example 8.



NVR (200 MHz, CDC13) ppm 3.78 (6H, s), 4.41 (2H, d, J 20 = 6. )

(3H, m, 7WO99mmz(5H m, 7.52 (1H, dd, J = 8.4, 1.6 Hz), 7PCMP(9 H35%|d J
= 8.4, 4.4 Hz), 8.97 (1H, dd, J = 4.4, 1.6 Hz) Analyzed val ue of el enent:
C24H19N205F Cal cul ated value (%: C 6Q.63, H 4.41, N 6.45 25 Measured
value (%9: C 66.07, H4.55 N 6.27. (Step 3) The conpound obtained in Step
2 and (R)-4-am no-2- nethyl-I|-butanol THP ether were reacted and treated in
the sane manner as in Reference Exanple 19 whereby the title 30 conpound
was obt ai ne r y . Melting point 170-171 0OC
(recrystall?zg%r§$%§1ﬁ{ f%cg%gte i sopropyl ether). NWVR (200 MHz, CDC13)
ppm 0.82 (3H, @R)3IN=(8,B- ﬁ&y\eth;ygbenzyé)(-iHS-ﬁsthﬁ%7(-1(+4 m, 3.2 - 3.6
(2H, m, 3. 8 - 6 = 6.2 Hz),
6.26 (2H, ﬁ§%g$§y 3 ﬁéthﬁiﬁht?l) 553 g& ﬁ@thibheﬁya3 @ﬁﬁffd?.o7 (2H, t, J =
8.6 Hz), 7. Bzr{léﬂi%ﬁ blpzréd:kn%cerh? amidgs 7. .50 (2H, m), 7.46 (1H dd,
J =8.4,51. 4stiép, 17. 91 (1H, bt) 8.59 (1H, dd, J = 4.0, 1.4 Hz) 5 Analyzed
val ue of el enen

t I C 67.04,. H5.82, N
8. 09 Measur ed vgpﬁec?m?ougg ?1nﬁ%5%?§% Rt 30&$A§§ﬁﬁqﬁﬁ9 & BRATHLE 158
(R)-5-(4-chhoam@hﬁnﬁkthe¢ﬁy5bémmqﬂhmmyh£mmm*»r@aeteﬂOand treated in

o oo oo tnEYeRe wafell! B BH ot dp T GXORErBYBRER! ladliip PLPY il

car boxam de e conp sund- op ef'erence anpl e
151 and 3, B- dBr.rétﬁmgzbbmiyeanyﬂ;é -Aeld- m@é;éwémh@mﬂt)r—@atoe@-ml- in the sane
manner BﬁB[é hﬂb?girﬂaﬂﬁé - BX RBRLS xamA %é obtalned as

5-(4- chIoropKe di met hoxybenzyl ) - 8- oxo- 8

pyr ano[ 3, 4- BPB9FFG§HeC€Y§5?Boxan1de was obt ai ned as
Melting point: 201-202 C (recrystallized from ethyl

acetate-isopropyl ether).
NMR (200 MHz, CDCl,) ppm: 2.30 (6H, s), 2.45 (3H, s),

15 4.39 (2H, d, J = 5.8 Hz), 6.88 (2H, s), 6.93 (1H, s), 7.17

(2H, 4, J=8.0Hz), 7.19 (1H, m), 7.33 (2H, 4, J = 8.0 Hz),

7.57 (2H, m), 8.93 (1H, dd, J = 4.0, 2.2 Hz)

Analyzed value of element: C,H,,N,0,

Calculated value (%): C 75.36, H 5.57, N 7.03
20 Measured value (%): C 74.93, H 5.58, N 7.00.

(Step 2)

The compound obtained in Step 1 and (R)-4-amino-2-
methyl-l-butanol THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title

25 compound was cobtained as colorless crystal.
Melting point: 193-194 T (recrystallized from ethyl
acetate-isopropyl ether).

NMR (200 MHz, CDC1,) ppm: 0.86 (3H, d, J = 6.6 Hz), 1.5
- 2.0 (3H, m), 2.25 (6H, s), 2.42 (3H, s), 3.14 (1H, m),

30 3.2 - 3.4 (2H, m), 3.89 (2H, m), 4.20 (2H, 4, J = 5.4 Hz),
6.61 (2H, s), 6.87 (1H, s), 7.1 - 7.4 (6H, m), 7.58 (1H,
dd, J = 8.4, 1.4 Hz), 8.62 (1H, dd4, J = 4.4, 1.4 Hz)
Analyzed value of element: C,H;;N,0,°0.3 H,0
Calculated value (%): C 73.69, H 6.93, N 8.59

35 Measured value (%): C 73.85, H 6.95, N 8.52.



colorless crystal. Melting point: 179-180 cC (recrystallized fromethyl 20

tate-i ther). NVR (200 Mz, CDCL3 3.78 (6F ' 2H,
d 1z58 ??’%?gz ?g?ﬂ m (7.23 (2H d, J ) 84 Hz) | 7.(3??@1)5799@%# (7.51

(2H, d, J = 8.4 Hz), 7.52 (1H, dd, J = 8.2, 1.6 Hz), 7.63 (1H, dd, J*= 8.2,
4.4 Hz), 8.97 (1H, dd, J = 4.4, 25 118%4Hz) Analyzed val ue of el enent:
C24H19N205C1 Cal cul ated value (% : C 63.93, H 4.25, N 6.21 Measured val ue
(%: C63.70, H4.37, N6.11. (Step 2) 30 The conpound obtai ned in
Step 1 and (R)-4-am no-2- nethyl-I|-butanol THP ether were reacted and
treated in Rekexemee Bxampleastdn Ref erence Exanple 19 whereby the title
conpound was obigi gd; fSg C ' oknt4_181-182 0OC
(recrystalli zedE@rgl?n (e%ihsgll&%@{igéée?ﬁééfjéﬁ&{éﬁéyggfgo%rE)?)yl et her). 168
NVR (200 MBYAxexy 33 -mmy Ry Bie- ¢t -methylehepyl) 182003168 (3H, m), 2.98

(1H, m, 3-;2yri<§of13,(47-l'b]c}s§}ri&n® carbddanPded M, 3.78 (6H s), 4.27 (2H d,
J =5.8H), 6.29 (2H, d,"J = 2.2 Hz), 6.38 (1H, t, J = 2.2 Hz), 7.22 -
7.45 (5A, 5(5%§P ¥ 45 (1H, dd, J = 8.4, 1.8 Hz), 7.82 (1H bt), 8.60 (1H,

dd, J = 4.0, 1.Bhézorpednyd esbvained ofn et e : LrCARANIISE Extaamsle at ed

04 - 0A -
vale (% £ .8 0. st ebllor Mhdn B MERRY sk o Yl dd okt BdedBea’ts 58 N
(R) - N-[ 3, 5-the (damef maonereasyiln Seéepy# |ib Reference Example 2 whereby

b pyr i i 1 (3 el den Ay ) 4 prdemb SRLIBAUY o SegieR D BV T op 1
i n Ref d&0enceYBReb 4 IBipHridine 5 trarhexamids s PIatRed| afi ne were
reacted colorless crystal.

Melting point: 232-233 C (recrystallized from THF-

isopropyl ether).

NMR (200 MHz, CDCl,) ppm: 2.45 (3H, s), 4.44 (2H, 4, J

15 =6.4Hz), 7.1 - 7.3 (5H, m), 7.34 (2H, 4, J = 7.6 Hz), 7.43
(1H, bt), 7.59 (2H, m), 8.95 (1H, 44, J = 4.0, 2.2 Hz)
Analyzed value of element: C,H;/N,0,Cl,

Calculated value (%): C 62.89, H 3.67, N 6.38
Measured value (%): C 62.62, H 3.70, N 6.36.

20 (Step 2)

The compound obtained in Step 1 and (R)-4-amino-2-
methyl-1l-butanol THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title
compound was obtained as colorless crystal.

25 Melting point: 123-125 C (recrystallized from ethyl
acetate-isopropyl ether).

NMR (200 MHz, CDCl,) ppm: 0.81 (3H, 4, J = 7.0 Hz), 1.5
- 2.0 (3, m), 2.39 (3H, s), 3.17 (1H, m), 3.2 - 3.8 (4H,
m), 4.34 (2H, 4, J = 6.2 Hz), 6.95 (2H, 4, J = 2.0 Hz), 7.1

30 - 7.4 (5H, m), 7.31 (1H, 44, J = 8.2, 4.4 Hz), 7.56 (1H,
dd, J = 8.2, 1.6 Hz), 8.31 (1H, bt), 8.62 (1H, dd, J = 4.4,
1.6 Hz)

Analyzed value of element: C,H,,N,0,Cl,
Calculated value (%): C 64.13, H 5.19, N 8.01
35 Measured value (%): C 63.82, H 5.01, N 7.96.



and treated in the same manner as in Step 4 in Reference Exanple 2 whereby
N-[ 3, 5- bi s(twobbmsonet hyl ) benzyl ] -5- (4-fl uor ophenyl ) - 8- oxo- SETFPIAUNISSS
[3,4-b] pyridine-6- 20 carboxam de was obtai ned as col orless crystal ..

Mel ting point: 166-167 cC (recrystalliagd fromethyl acetate-isopropyl
ether). NMR (200 MHz, CDd 3) ppn1 4.63 (2H, d, J =6.2 Hz), 7.1 - 7.3 (4H,

m, 7.54 (1H, dd, J = 8.4, 1. 7.6 - 7.8 25 (1H n), 7.65 (1H dd, J
= 8.4, 44Hz)773(2H s)780(1H s), 8.98 (1H, dd, J = 4.4, 1.6 Hz)
Anal yzed valgier Of %%NZOBF? Cal cul ated value (%: C 56.48, H
2.57, N 5.49 Nbasured C56.52, H2.68, N5.47. 30 (Step 2) The
conpound obtalneﬂR?n5Si%p41da F?PheaH#hONzl3n§rﬁ}ﬂ£§ﬂ&kﬂ%ﬂmylﬂHP et her

were reactedy amddiﬁﬁf@ml 04 L RPaBaRP- ﬂﬂzﬂeﬁhyasut 1ireBepgace -Exanpl e 19

whereby the tit]le qg was, obtal ned as colorless crystal. 35 Melting
poi nt: 212- ZE§r+Q9€? r?%?%?+@&%% FRERPERRY A 169_acet at e- |sopropyl
ether). BWR (€06p M, CDC13) ppm 0.77 (3H, d, J =7.0 Hz), 1.4 - 1.8 (3H,

0 3 de G othe Lol §Fhathon® ghef, 82 Ee#”%sn%fﬁﬁxeynp

(1H, dd, J =1322and.3, Wq;metﬂﬁlbmybamlmatvg:redreabmedohnaj ¢weatted

CZOreANS0ST T i ghe galad i €03 #nat h i Bl FacSiy v
()-N-[3,5- b|%((mﬁ%@éhemgheymhiylﬁ(? 8- dmy@h&lphenyl) -8-oxo0-8H-

7- (4- hydroxy %%rsﬁayhbmuhﬁ% 184085 DxLPBERYINI 820%As0 obRY g[ &gt~ D) pyridine
car boxam de e conpound tained in Reference Exanple 3
() - 4- am no- Zc%%ﬂ§¥eﬁsbﬁF¥ﬁBP were reacted in the sane

Melting point: 210-211 C (recrystallized from ethyl

48 (3H

acetate-isopropyl ether).
NMR (200 MHz, CDCl,) ppm: 2.30 (6H, s), 4.40 (2H, 4, J
15 = 5.6 Hz), 6.89 (2H, s), 6.94 (1H, s), 7.16 (1H, 44, J =
8.2, 2.2 Hz), 7.30 (1H, bt), 7.39 (1H, 4, J = 2.2 Hz), 7.50
(14, 44, J = 8.4, 1.6 Hz), 7.60 (1H, 4, J = 8.2 Hz), 7.65
(1H, 44, J = 8.4, 4.4 Hz), 8.97 (1H, dd, J = 4.4, 1.6 Hz)
Analyzed value of element: C,H,,N,0,C1,°0.2H,0
20 Calculated value (%): C 63.09, H 4.06, N 6.13
Measured value (%): C 63.13, H 3.94, N 6.14.
(Step 2)
The compound obtained in Step 1 and (R)-4-amino-2-
methyl-l-butanocl THP ether were reacted and treated in the
25 same manner as in Reference Example 19 whereby the title
compound was obtained as colorless foam.
NMR (200 MHz, CDC1,) ppm: 0.86 (3H, 4, J = 5.8 Hz), 1.4
- 1.9 (34, m), 2.29 (6H, s), 2.90 (1H, m), 3.25 - 3.85 (4H,
m), 4.29 (2H, 4, J = 5.6 Hz), 6.72 (2H, s), 6.93 (1H, s),
30 7.25 - 7.55 (5H, m), 7.75 (1H, m), 8.60 (1H, m).
Reference Example 157
(R)-N-(3,5-dimethoxybenzyl)-5-(4-fluorophenyl)-7,8-
dihydro-7-(4-hydroxy-3-methylbutyl)-8-oxo-6-pyridol[3,4-
blpyridine carboxamide
35 (Step 1)



manner as in Reference Exanple 5 whereby the title conpound was obtained as

colorless oily matter. NMR (200 WHz, CDC13) ppm 0.86 (3H, - = Hz),
1.0 - 1.4 V8EMP2 1.5 - 1.9 (2H n), 2.28 (3H s), 3.0 - 3?’%@’6”’0&531, |
4.50 (2H, d, J = 6.2 Hz), 7.07 (2H, d, J =8.6 Hz), 7.1 - 7.3 (2H, /), 7.31
(1H, dd, J = 8.0, 4.2 Hz), 7.55 (1H, € J = 8.0, 1.4 Hz), 7.68 (2H, s),
7.78 (1H, s), 8.43 (1H, bt), 8.65 (1H, m. Reference Exanple 161 25
(+)-N-[3,5-bis(trifluoronethyl)benzyl]-7,8-dihydro-

7-[ 4- hydr oxy- 3- (1- net hyl et hyl ) butyl ) - 5- (4-

met hyl phenyl ) - &mopd-a&eppfi dof 3 -mebhpbedizoy 1da2bepyatiddactasbosyddend

‘obt ai ned i %ﬁﬁ]%%&gggﬁgge%e%gc@ %-n%g%en(%-'%-_((h-_net hyl et hyl ) - 1- but anol

were reacte manner as I n Referénce Exanple 5 whereby the °
title conpdlwdrekenziovdiinddryziddnecacbeoxyliie agidewasnwrackes s CDC13)

ppm 0. 82 (Gldatda In~the Gdie mahndr ag. £ (dttdpdl, aka2Z imMReferense30 (1H,
m, 3.52 (4, M. 4.50 (2H, d, J =.5.8 Hi) 07 (2H 4.0 = 8.6 Hz), 7.20
35 - 7535Example 2 yherepypS-§4 -fjuorgpiienyld <§-oxor 5 H- o 170 s),
7.78 (11, rahoiB @l ] Pt di8e68 -chtbodlit acidl wak @Hmindefasr ence
Exanpl e 162 ()-5- 3,4-di%hlorophenyl)-N—(3,5-dinethoxybenzyl)- 5 7,

8- di hydr o- PO&F: o5 Y8 8y | but yl ) - 8- oxo- 6- pyri do[ 3, 4- b) pyri di ne

car boxam de TheNMPONE@WNMHzht BMSOddi h Prep 1.25H Ref HENGH Bwnpl7e 8153 and

()-4-am no-2-¢et hyl - 1- but apol LE W € by t sange ney Iyn
Ref er ence é)%la}de:&)é’Sa\/\hgér'e Y %1\2}% Ih%)t'l ?%%d ((::L?)Ir'rpggﬁdawas [ 'tgll'nl%‘a1 da)s
col orl 88s diStem®&)ter. This conpoundwas subjected without purification to

the reaction i npfxaigouna JMaRrafeweg a 168 3,5-

0-5-(3.4- Cgign@t%ogc%%eequzly)l_all\nl- i ?é’ ?v_ecrj:len?'tegg)@é eQﬁX' %i‘eated in the same
manner as in Step 4 in Reference Example 2 whereby N-
(3,5-dimethoxybenzyl)-5-(4-fluorophenyl)-8-oxo-8H-

15 pyrano[3,4-blpyridine-6-carboxamide was obtained as

colorless crystal.
Melting point: 193-194 C (recrystallized from ethyl
acetate-isopropyl ether).

NMR (200 MHz, CDCl,) ppm: 3.78 (6H, s), 4.41 (2H, 4, J

20 = 6.0 Hz), 6.42 (3H, m), 7.2 - 7.4 (5H, m), 7.52 (1H, 44,
J=8.4, 1.6 Hz), 7.64 (1H, 4d, J = 8.4, 4.4 Hz), 8.97 (1H,
dd, J = 4.4, 1.6 Hz)
Analyzed value of element: C,H,,)N,O/F
Calculated value (%): C 66.36, H 4.41, N 6.45

25 Measured value (%): C 66.07, H 4.55, N 6.27.
(Step 3)

The compound obtained in Step 2 and (R)-4-amino-2-
methyl-1l-butanol THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title

30 compound was obtained as colorless crystal.
Melting point: 170-171 C (recrystallized from ethyl
acetate-isopropyl ether).

NMR (200 MHz, CDCl,) ppm: 0.82 (3H, d, J = 6.6 Hz), 1.5
- 1.9 (3H, m), 3.06 (1H, m), 3.2 - 3.6 (2H, m), 3.65 - 3.85

35 (2H, m), 3.78 (6H, s), 4.27 (2H, 4, J = 6.2 Hz), 6.26 (2H,



15 7, 8-di hydro-7-[4-hydroxy-3-(1- et hyl et hyl) butyl ] - 8- oxo-

6- pyri do[ 3, Avdrppymsdi ne car boxam de The conpound obtai ned i n BCBIPIB/GIBFE

Ref erence Exanpl e 153 and ()-4-am no-2-(1-nethyl ethyl)-1-butanol were,.
reacted in the sane manner as in Referggge Exanple 5 whereby 20 the title
conpound was obtained as colorless oily matter. This conmpound was subj ected
w thout purification to the reaction in Exanple 18. Reference Exanple 164
()-7-[3, 5-bi s(trifl uor orret hyl ) benzyl ]- 25

0. 13-t bxo. T3 T 41 82dsi Rop2 S £7) Mgt A i @ &% &5+ The
conpound obtaBnrédHzh, Re.l(‘jz& dridb Bdangl ® 8. 4ndt (0 H&)an7n853- n%tﬁQI(—ZHbu]t anol
0. 5
Whereby () - T4 BELTURT deh 3= o6, ARBRONFIo Rl B 6758 (R €
hydr oxy- 2- nﬂ%yl%tﬁ;ﬁl So-.53-4 Bedhyl phenyl) 8- 0x0- 6- pyrido[ 3, 4-b] pyri di ne

car boxansde ayag 'tfﬁ‘i‘lea%f‘:@l%rrde@&s @maoxaép NIVR (200 MHz, CDCL3)
ppm 0.81 (3H, 72274 230(3H s), 2.95

(1H, m, 3. $&l°311@t(943|—|va\4)ue 4%46 (§H57n?4:7H05 -8 :4 7.52 (1H, d, J
= 7.0 Hz), Webburdd v&lue’. (7&3 (1Y, 68).875. B65(94, = )s. 0&64 (1H d, J = 3.0
Hz). 5 (Ste The C?%OUH 3%} ained in Step 1 was reacted and treated I n
the sane ma arrpl e 69 whereby the title conpound was

obt ai ned as col o(rR)ess-QabvmieIorml(@D-W3 OB thprybénz§l( 3/, 8d, J =
g3 2 10 e g ety B e pilipitey sk -onds @ bthall s 400 (1)
d J = 7 2 Mpyrnd)@e(mrbpxasmﬁe? 2 Hz), 7.2 - 7.6 (4H, m, 7.48 (2H, s),
7.81 (1 S)(S&IQQL)(lH
The compound obtained in Step 1 in Reference Example
151 and 3, 5-dimethoxybenzylamine were reacted and treated

15 1in the same manner as in Step 4 in Reference Example 2 whereby
5-(4-chlorophenyl)-N-(3,5-dimethoxybenzyl)-8-oxo0-8 H-
pyrano([3,4-blpyridine-6-carboxamide was obtained as
colorless crystal.

Melting point: 179-180 T (recrystallized from ethyl

20 acetate-isopropyl ether}.

NMR (200 MHz, CDCl,) ppm: 3.78 (6H, s), 4.41 (2H, 4, J
=5,8Hz), 6.42 (3H, m), 7.23 (2H, 4, J =8.4 Hz), 7.34 (1H,
bt), 7.51 (2H, 4, J = 8.4 Hz), 7.52 (1H, dd, J = 8.2, 1.6
Hz), 7.63 (1H, 4d, J = 8.2, 4.4 Hz), 8.97 (1H, Aad, J = 4.4,

25 1.6 Hz)

Analyzed value of element: C,H,)N,O,Cl
Calculated value (%): C 63.93, H 4.25, N 6.21
Measured value (%): C 63.70, H 4.37, N 6.11.
{Step 2)

30 The compound obtained in Step 1 and (R)-4-amino-2-
methyl-1l-butanol THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title
compound was obtained as colorless crystal.

Melting point: 181-182 T (recrystallized from ethyl

35 acetate-ethyl ether-isopropyl ether).



. 15 Exanple 1 (9R)-7-[3,5-di (benzyl oxy) benzyl]-6,7,8,9, 10, 11-
hexahydr o- Q- -5- (4- et hyl phenyl ) -6, 13-di oxo- 13 H ‘ :
[1, 41di azogs{?lqgﬁlg%gz- g]l[1, 7] napththylidine The conpound obt af GRPoPR1ess
Ref erence Exanple 149 was 20 reacted and treated in the sane manner*as in
Ref erence Exanple 69 whereby the titl d6fbnpound was obtai ned as col orl ess
powder. NWR (200 MHz, CDCI3) ppm 0.82 (3H, d, J =6.6 Hz), 1.65 (1H, m,
1.8 - 2.4 (2H, m, 2.15 (3H, s), 3.02 (1H, d, J 25 = 15 Hz), 3.32 (1H, dd,
J =15, 10 Hz), 3.52 (1H, dad, J = 14, 10 Hz), 3.81 (1H, d, J = 14 Hz),
4.97 (4H, s), SNOR (26D MHE, rDC1}), ppm6 HA3 (BM244(1¥,=d .60 Hz)]l41H), 6. 28

(2H, d, J =2 55.( 4k, (bt) 6. 86  1He @, 1 o= 8 O '7.03-(1H, d,
3 =80 H). 178031, g”(’l%l'—l,;'glns?éT'%g' ?iﬁ( dg,‘gJ(%%' “E)‘B.:’?,@Ol. 23ty "8 88
(1H, dd, J E2H,am) 1 3. 18)(6Hana)yzdd27ak 28, o, oF embne He)2H89RS042H, 5H20

ﬁagcggat §d6&2| ye= (203 Hz)’66288 khfi, 12, N 5.88 Measuregval ye 6% 55C 76. 19,

5. Exanple 2_.35
(9R) - 7- (3, 5™ Wiyt HFenddr )L 6 §-8, 9L 18 He).. 7.827p1H, bt), 8.60 (1H,
hexahydr o- 9aaet hyk- b; §4- veghygphenyl ) - 6, 13- di oxo- 13 H
[1, 4] di azosjnol 2, 1.9 7] cnapt ht hyl i di lxture of the conpound (2.3
g) obtainethﬁ E&ﬁﬂp%%iﬂ? %5 Qgﬁﬁ?Pgdiﬂkggéﬁgghﬁ(So % wat er content) (3.0
g) and 5 neahandbatédOvalyewhs) heat el 1ORIerH refé4x N7 a884ydr ogen at nosphere

for 15 hour at al yst faltfragion through Celite,
t he fiItratgeaééégénggﬁ?gatg 'mﬁ%pgﬁyffﬂg¥$?t e'é%ﬁ%ﬁﬁ%ﬂ was obtai ned as

col or| 65 pBefierepgeOBxgmple 159 NMR (200 MHz, DMSO-d6) ppm 0.78 (3H, d,
J =6.2 H), 1. %R)-iu-@a(3Hbi§1trlf9ubr3métﬁgw,)b€hz 3138_(35, s), 2.90 (1H,
d 9= 35 bl 30 o8 (B D 8T (T ey L motnyzutya -
8-oxo-6~-pyrido[3, 4-blpyridine carboxamide
(Step 1)
15 The compound obtained in Step 1 in Reference Example
157 and 3, 5-bis(trifluoromethyl)benzylamine were reacted
and treated in the same manner as in Step 4 in Reference
Example 2 whereby N-[3,5-bis(trifluoromethyl)benzyl]-5-
(4-fluorophenyl)-8-oxo-8H-pyrano [3,4-b] pyridine-6-
20 carboxamide was obtained as colorless crystal.
Melting point: 166-167 C (recrystallized from ethyl
acetate-isopropyl ether).

NMR (200 MHz, CDCl,) ppm: 4.63 (2H, 4, J = 6.2 Hz), 7.1

~ 7.3 (4H, m), 7.54 (14, 44, J = 8.4, 1.6 Hz), 7.6 - 7.8
25 (1H, m), 7.65 (1H, dd, J = 8.4, 4.4 Hz), 7.73 (2H, s), 7.80
(1H, s), 8.98 (iH, dd, J = 4.4, 1.6 Hz)
Analyzed value of element: C,H;;N,O,F,
Calculated value (%): C 56.48, H 2.57, N 5.49
Measured value (%): C 56.52, H 2.68, N 5.47.
30 (Step 2)

The compound obtained in Step 1 and (R)-4-amino-2-
methyl-1l-butanol THP ether were reacted and treated in the
same manner as in Reference Example 19 whereby the title
compound was obtained as colorless crystal.

35 Melting point: 212-213 T (recrystallized from ethyl



Hz), 4.7 - 4.9 (1H, m), 4.84 (1H d, J = 14 Hz), 5.88 (2H, d, J = 1.8 Hz),
6.17 (1H, btwoosi4A32 7.3 (4H, n), 7.5 - 7.7 15 (2H n), 8.84PCIHPIMI3SH. 21

(2H, s). Example 3 (9R)-7-(3,5-di et hoxybenzyl)-6,7,8,9,10, 11- .
hexahydr o- 9- met hyl - 5- (4- met hyl phenyl ) - §43- di oxo- 13H
[1, 4] diazosino[2,1-gl[1, 7]napththylidine 20 A m xture of the conpound

(200 ng) obtained in Exanple 2, sodium hydride (60 % oily) (70 ng) and DWVF
(7 M) was stirred at roomtenperature for 30 m nutes, then ethyl i odide

was added to it der qg !pjg , and the mxture was stirred at room
terrperatureq’ortal ourOCIJ re |o 25 solution was diluted with ethyl

acetate and msmmwmecycm et &7 Tdil BHkt.edhydrochl®Hzl .adi- 4
saturated aquqols gdlwn f%d{oqq%n ﬁqggonﬁt)e @ng}sgi#rq‘g,ed e“hrle-; Abter t he
di

organi c | ayer was r| e e sol vent was e residue was

purified by QUi da) gel - 2 - cbi 48m( 3y it obf‘&%hﬂllﬁet 8¢ dcet 8ré.: Lpdt hanol

=9: 1) 5qu£py7th@ t(ahl essonwosmd(ms sobt 8i, rs@d(aa cQaoryesy povdes (66.5
ng) . NI\/R(ZOO pgm;z .86 (3H, d, J =6.6 Hz), 1.43 (6H, t, J =
6.9 Hz), 1.68[18-1§, 119t 4 (2H, n), 2.42 35 (3H s), 3.06 (1H d, J
= 15 Hz), 3lﬁi’a1§i’édd\ﬁ’alde —oﬂ&léxﬁent 178, #ZN,0,8,56 (1H, dd, J = 14, 11

4 ’536% adnghe B D4 8 &, b o 850, (11, 92 0,
t = 2.2 Higaswrda3 w(al-uedﬁ%).] € 58, 28 EHI-&)QGJ N57(Q¥, 5 d, J=17.8
aa o 43§ Hyrdredes Bxdiyd¥e 1do ® {10 T 1 4 o) 800 (1h, dd, Ut
4.4, 1.4 Hz). Exéﬁbf@ B3 (Srbig{ tuifluprpmpshuy) Bengdly )b SrAihydro
C TiEuuas: st eyt s bt ey 1-o-oxo-e-
The compound obtained in Reference Example 3 and
15 (x)-4-amino-2-ethyl-1-butanocl were reacted in the same
manner as in Reference Example 5 whereby the title compound
was obtained as colorless oily matter.
NMR (200 MHz, CDC1l,) ppm: 0.86 (3H, t, J = 7.0 Hz), 1.0
-1.4 (34, m), 1.5 - 1.9 (2H, m), 2.28 (3H, s), 3.0 - 3.6
20 (5H, m), 4.50 (2H, d, J =6.2Hz), 7.07 (2H, 4, J = 8.6 Hz),
7.1 - 7.3 (2H, m), 7.31 (1H, dd, J = 8.0, 4.2 Hz), 7.55 (1H,
dd, J =8.0, 1.4 Hz), 7.68 (2H, s), 7.78 (1H, s), 8.43 (1H,
bt), 8.65 (1H, m).
Reference Example 161
25 (x)-N-[3,5-bis(trifluoromethyl)benzyl]-7,8-dihydro-
7-[4-hydroxy-3-(1l-methylethyl)butyl)-5-(4-
methylphenyl)-8-ox0-6-pyrido[3,4-blpyridine carboxamide
The compound obtained in Reference Example 3 and
(x)-4-amino-2-(1l-methylethyl)-l-butanol were reacted in
30 the same manner as in Reference Example 5 whereby the title
compound was obtained as colorless oily matter.
NMR (200 MHz, CDCl,) ppm: 0.82 (6H, d, J = 6.6 Hz), 1.3
- 2.0 (4H, m), 2.27 (3H, s), 3.30 (1H, m), 3.52 (4H, m),
4.50 (2H, 4, J = 5.8 Hz), 7.07 (2H, 4, J = 8.6 Hz), 7.20
35 - 7.35 (3H, m), 7.54 (1H, 4d, J = 8.4, 1.6 Hz), 7.67 (2H,



The conpound obtained in Exanple 2 and 2-i odopropane were reacted and
treated i manner as in Exanple 3 whereby the titl gpgﬁg

obt ai ned Qé&gﬁﬁzﬁ ess 15 powder. NWR (200 VHz, CDd 3) ppnlss 4 ﬁg

= 7.0 Hz), 1.34 (12H, d, J = 6.0 Hz), 1.65 (1H, m, 1.9 - 2.4 2HrT)244
(3H, s), 3.06 (1H, d, J = 15 Hz), 3. 37 Qlkl dd, J = 15, 10 Hz), 3.55 (1H,
dd, J = 14, 11 Hz), 3.88 (1H, d, J = 14 Hz), 20 4.48 (2H, m, 5.05 (1H,
dd, J = 14, 5.7 Hz), 5.19 (1H d, J =14 Hz), 6.18 (2H, d, J = 2.2 Ft)
6.37 (1H, t, J = 2.2 Hz), 6.95 (1H, d, J = 7.4 Hz), 7.23 (1H, d, J = 7.6
Hz), 7.29 61, 767837 H§)517(33 (Bt) . B.6B £1H.4085)7 =7.447t.(|1H6 dd, J
8.4, 4.2 Hyghpy.7.65 (1H, dd, J 8.4, 1.6 Hz), 25 8.90 (1H, dd, J = 4.2,
1.6 Hz). Exanple 5 (9R) - 7- (3 5- dlnethoxybenzyl) 6,7,8,9,10, 11-

hexahydr o- BeFEFRPLEGEXSMBLEL 68 phenyl - 13H-
k1f4]d|a205|no«&)lfggblAZha@pubtgphb@gug.&Q(3 5- diﬂgtuamywyﬂyy1gbtained in
ef erence S and tr €, sanme _nenner as in

Ref er e E§ ﬁg hgérﬁEQ éﬁy E Fyts 5§Hg§3ﬁaada |ned as colorl ess
crystal. waruﬂglﬁonﬂb]pyﬁidzﬁé tafbewxaypddel | i zed fron1ethy| 35

acet at e- et hyl

PCT/ JP99/ 01358 4@3&9@ ok %El/z"“ﬁéécf?) SEeR Yoig Resgregoe Exappte, ) 1.70

(1H, m, 1188 ang, Q@)(%ﬁmmo 3-othylHl- blutanel MeYe reag:tadl (dnHthed, J

15, 10 Ft)saﬁeSQaﬁﬁﬂr Qg in Re%@reﬁéeHEkam§1E35(@Her%hy 3080 thidde d, J
e), 5, 08 C1H H), 6. 12 (2H,

19, 2°H£'P°u9d37’aﬁlﬂbtﬁin9d—a§ ?°F1£F13659?1(1¥Hma&t33?-— '?hQSHz) 7.23 -
7 55 (5H Ebmpoun? wddlsudected Withodt Hur)Eidhtdidn thl tislredctién?, 1.4
Hz) Analyzg% ﬁgg%%l%flg[enent: C29H29N304

Reference Example 163
(x)-5-(3,4-dichlorophenyl)-N-(3,5-dimethoxybenzyl) -

15 7,8-dihydro-7-[4-hydroxy-3-(l-methylethyl)butyl]-8-oxo-

6-pyrido[3,4-blpyridine carboxamide

The compound obtained in Step 1 in Reference Example
153 and (z)-4-amino-2-(l-methylethyl)-1-butanol were
reacted in the same manner as in Reference Example 5 whereby

20 the title compound was obtained as colorless oily matter.
This compound was subjected without purification to the
reaction in Example 18.

Reference Example 164
(2)-7-13,5-bis(trifluoromethyl)benzyl]-

25 6,7,8,9,10,11-hexahydro-10-methyl-5-(4~methylphenyl)-
6,13-dioxo-13H-[1,4}diazosino[2,1-g]l[{1, 7lnapththylidine
{Step 1)

The compound obtained in Reference Example 3 and
{(x)-4-amino-3-methyl-l-butanol were reacted and treated in

30 the same manner as in Reference Example 5 whereby (zx)-
N-[3,5-bis(trifluoromethyl)benzyl]-7,8-dihydro-7-(4-
hydroxy-2-methylbutyl)-5-(4-methylphenyl)-8-o0xo0-6-
pyrido([3,4-b]lpyridine carboxamide was obtained as
colorless foam.

35 NMR (200 MHz, CDCl,) ppm: 0.81 (3H, 4, J = 7.0 Hz), 1.3



10 Calculated value (%: C 72.03, H 6.04, N 8.69 Measured val ue (%: C
71.94, H 6. %80 9M783N3. Exanple 6 PCT/JP99/01358
(9R)-7-[3,5-bis(trifluoronethyl)benzyl]-5-(4- .

chl orophenyl ) -6, 7, 8,9, 10, 11- hexahydr o- §7qet hyl - 6, 13- 15

di oxo0-13H-[ 1, 4] di azosi no[ 2, 1-g] [ 1, 7] napt ht hyl i di ne The conpound obtai ned in
Ref erence Exanple 151 was reacted and treated in the same manner as in

Ref erence Exanple 69 whereby the title conpound mas obt ai ned as col orl ess

tal . 20 4t 263827 h
acatate. ethyl 3t higj PRR i 238 RRE" &mér%r“ﬁ *5 é e e,
1.73 (1H, mm).14046 £2H.(my, &0 3. B24( (Bt dm)a M, 9,35 3.85 (2H
m, 4.01 (Igzyd, A7 ¥§HHZL:) 57198( uh d5)7 38255 flﬁ?ﬁbé)? &84 ?1}?9 (1H,
d, J =15 H 688|(Q 1H d, J -'8.4 Hz), 7.4 -
7.6 (6H, m 47585 @ “sz) 893(1H t,J 30Hz). Exanpl e 7
(9R)-7-[8, 5-(Btelg r2)f | uoronethyl%benzyh] 55(3’fh ?06 .
di chl h I 6,7,8.9.1 xa r - -6, 13-
Gl oxo- 190 1 4] ditie Softinsiind St ATRSRAEN Rrar K ol Fornted, ApduEEBER S ned i n

Ref er ence EMannm@ SamewmannezctsedinnBeferancd Eramptes@fewhenaby tlein
Ref er ence %Q§Ef 4 d as 35

col orl ess crys c%?n l%éﬁ %ﬁ%%%’*% C&@%%I%%@?s ?e‘ngi%gf allized from
et hyl acet at e- |§E%Rcﬁ%ﬂ0 Mtiger DCAMR DERDO VB, (6561Q)|bpﬁﬂ © H3)(3H.-4 5/9,

d, 06 632 2.
(ZHJ 5 Qm Hé)zozé)((il?ﬁi (ég‘/gz‘”ﬁ 5@}1 Jsg 3 1HZ)3 8 §§H(11|6|7 M, oé ?1315 ﬁh)

3.35 - 3.65 %28 )15 Azl (41#& Ghi MY {‘J 11‘51#& 3. 66 (lﬂii xd4/§ =d, J =
15 Hz), 5.0Q5 I-ﬁ.)],86( B, (0N, &, Zﬁ=(3szXH4/)9 7d06J(1=H;LEdJ—|z]) 5.41H63H x 5/9,

d! ‘] = 15 HZ').’Z 6— 7'?.6 (4H, m), 7-48 (ZH' s)l 7'81 (1H' s)' 8‘90 (1H'
m).

15 Example 1
(9R)-7-[3,5-di(benzyloxy)benzyl]-6,7,8,9,10,11-
hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13 H-
[1,4)diazosino[2,1-gl[1l, 71 napththylidine
The compound obtained in Reference Example 149 was
20 reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless powder.
NMR (200 MHz, CDCl,) ppm: 0.82 (3H, 4, J =6.6 Hz), 1.65
(1H, m), 1.8 - 2.4 (2H, m), 2.15 (3H, s), 3.02 (1H, 4, J
25 = 15 Hz), 3.32 (1H, a4, J = 15, 10 Hz), 3.52 (1H, dd, J =
14, 10 Hz), 3.81 (1H, 4, J = 14 Hz), 4.97 (4H, s), 5.04 (1H,
dd, J = 14, 5.6 Hz), 5.24 (1H, 4, J = 14 Hz), 6.28 (2H, 4,
J=2.2 Hz), 6.55 (1H, bt), 6.86 (1H, 4, J = 8.0 Hz), 7.03
(1H, 4, J = 8.0 Hz), 7.2 - 7.5 (13H, m), 7.60 (1H, 44, J
30 = 8.4, 1.2 Hz), 8.88 (1H, 44, J = 4.4, 1.2 Hz).
Analyzed value of element: C,H,N,0,0.5H,0
Calculated value (%): C 76.57, H 6.12, N 6.38
Measured value (%): C 76.19, H 6.33, N 6.25.
Example 2
35 (9R)-7-(3,5-dihydroxybenzyl)-6,7,8,9,10,11~



(1H x 5/9, dd, J =8.2, 2.0 H), 6.98 (1Hx 4/9, d, J =2.0 10 Hz), 7.25 -

7.65 (6H, (1H, s), 8.94 (1H, n). Exanple 8

(9R) - 7- (3, gg’%?%%ﬁ%oxybenzyl )-5-(3, 4 PCTIIPISI0I3SE

di chl orophenyl)-6, 7, 8,9, 10, 11- hexahydr o- 9- net hyl - 6, 13- >

di . oxo- 13H[ 1, 4] di azosi no[ 2, 1-g] [ 1, 7] h&dt ht hyl i di ne 15 The conpound

obtained in Reference Exanple 153 was reacted and treated in the sane
manner as in Reference Exanple 69 whereby the title conpound was obtai ned
as colorless crystal. Melting point: 207-208 t (recrystallized from et hyl
20 acet at trestahptdret{veime t YR 5(-AA0-mdthy 1GHEDIN JpEnl D-BOLBSHX HS 2, d, J =

300 5 o {ATEgEoRprs 53t S P hareylidedlly 07 B (S D4y

(1H, dd, J = 14 mextue of5the (:qzmlpoudd £B.339) qta;amdezr) Exprgde 1H, d, J

(:1a )2< T/Z)z 1?, LY (%1§aliad§.uﬁi ga%bb'ix?_'w@l%gﬂé%é})%&ﬂgenﬁ) (§3m i%z a!i‘@ ] 16 (‘Ia .

1/2, d,5J melth@f!@) (79 75 ). WPSG@e(aZPﬁd WBpdey gefl ip a Jwdyesnyzed val ue

f el t 1 t | , 7.61
(I\)/E agureggnv ;tn(ézs?:l%%;&?%@ 13% Gluzd .at getual e G@tal@sﬁ:?*wﬁg rémdvéd b\

(9R)-7- (3 § u)g_’h6|&|7e%.81 1d:hf/l%i§,§:ratréplweas9 concentrated

hexahydr o- thaaid‘tw the (¥ tied h:ybh@baln)ﬂl vaé obxadimetasdtblorlddé powder

[1 4] di azosy | rgé g] E1, 7] napt ht hyl i di ne The conmpound obt ai ned in Reference
Exanpl e 154 acted and treated in the sane nmanner as in Reference

Exanpl €069 V\herl‘@ﬂy 300 MR e DMEFGyhdpPRs ObT&i 03, a&, 57 =d & [H)s crystal .

Mel ting pointy 200:2Q3d, @hecrys al ld.zed o, om) [Hz, 365 qRiP) etNgo -
(1H, 4, J = 15 Hz), 3.0 - 3.6 (2H, m), 3.87 (1H, 4, J = 14
Hz), 4.7 - 4.9 (1H, m), 4.84 (1H, 4, J = 14 Hz), 5.88 (2H,
d, J=1.8 Bz), 6.17 (1H, bt), 6.9 - 7.3 (4H, m), 7.5 - 7.7
15 (2H, m), 8.84 (1H, m), 9.21 (2H, s).
Example 3
(9R)-7-(3,5~diethoxybenzyl)})-6,7,8,9,10,11~
hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13H-
[1,4]1diazosino{2,1-gl[1l, 7]lnapththylidine
20 A mixture of the compound (200 mg) obtained in Example
2, sodium hydride (60 %, oily) (70 mg) and DMF (7 ml) was
stirred at room temperature for 30 minutes, then ethyl iodide
was added to it under cooling on ice, and the mixture was
stirred at room temperature for 1 hour. The reaction
25 solution was diluted with ethyl acetate and washed
successively with water, dilute hydrochloric acid,
saturated aqueous sodium hydrogen carbonate and saturated
saline. After the organic layer was dried, the solvent was
distilled off, and the residue was purified by silica gel
30 column chromatography (ethyl acetate : methanol = 9 : 1)
whereby the title compound was obtained as colorless powder
{66.5 mg).
NMR (200 MHz, CDC1,) ppm: 0.86 (3H, 4, J = 6.6 Hz), 1.43
(6H, t, J = 6.9 Hz), 1.66 (1H, m), 1.9 - 2.4 (2H, m), 2.42
35 (3H, s), 3.06 (1H, 4, J = 15 Hz), 3.33 (1H, 44, J = 15, 11



NVR (200 MHz, CDC13) ppm 0.85 (3H, d, J =6.6 Hz), 1.67 (1H m, 1.9 - 2.4
(2H, M, 2.do¢P#Mm32s), 2.44 (3H, s), 2.97 10 (1H, d, J = 15PGE/yP9901353
(1H, dd, J = 15, 10 Hz), 3.58 (1H, dd, J = 14, 11 Hz), 3.73 (1H, d, J.= 15
Hz), 5.08 (1H, dd, J = 14, 5.7 Hz), 5.8%(1H d, J = 15 Hz), 6.50 (2H, s),
6.92 (2H, m, 7.15 (1H, d, J = 8.0 Hz), 7.35 (1H, d, J = 7.6 Hz), 7.45 (1H,
d J=7.6 H), 7.46 (1H, dd, J =8.2, 42 Hz), 15 7.58 (1H, dd, J = 8.2,
1.6 Hz), 8.90 (1H, dd, J = 4.2, 1.6 Hz) Analyzed val ue of el enent:

C30H31N302 l\cul at ed Iu (% . C,77 Tl ; . as val ue
(t): C 77. oga cE S8 sy 45 & 'aﬁ%%@zg{o%'ﬁ (e & Y2t o),
(9R) - 7- (3, 53d|96h|(<4Hoban)II k- 6.2 829,16.06 (1H, dd, J = 14, 5.6 Hz),

hexahydr o- 9gmghh 4-yret byl nyd ) djzoxe-1
[ 1, 4] di azosi noFZY%H ]?'1 j;]eng%tigbﬁ X &ﬁe%ehcoﬁpoéﬁ Hgt)al ne'gl8 % Ikef erence
Exanpl e 155tuad 252.RcHeded6ad8 f Bat@@:l-ﬁ T he- 8ank. ¢rdbhkbr Bsld n( Méf er ence

Exanpl e £9 whepelyt Bexﬁgl? si@rrpmndawa& Qb‘Faz'sr!@Q) As7 ¢ C%O{iﬁss(a&ry@tal
Mel ting point 139-1 recrysta |zed from et Z acet at e- et h et her).
30 NVR (280 W, Hedcld) 4ppkiHe. 88, (31 845 46 B2 1y)7- 63 701H4H, m) .

1.9 - 2.4 (Zi!d m!) 2.43 131 1Y), 3.9 ((#, did,J F A H), 134318z11H, dd, J =
15, 11 Hz), ]%1 dd J =15, 11 Hz), 3.74 (1H, d, J = 15 Hz), 5.08
(1H, dd, J_"E‘P 5.39 (1H, d, J = 15 Hz), 6.79 (2H, d, J = 1.8
Hz), 35 6.88 (J(I-iR)d-d7 [\B-—Sﬁﬂl hé}thﬂetﬂymxﬂbenzlyu-_ 7.6 Hz), 177

.29 3 , 8
T a7 ﬁ , 3) &b (11;“1[} Z‘ﬁg—&%hidf%?ﬂ‘?ﬁ”@g St ’ggﬁhlhl@é‘z‘i%)ls 952(1H
dd, J = 4.46 ﬂ%dﬂp)xqexrieafgrz[e‘ld { it inresing Khins] oo DEABHZGI2L DAL ARR0 5

CH:aLngl)at ﬁdSV:‘i'?UGI‘t(e/‘)compglﬁﬁi Dotdimed4in Nskantd1 dBASME D VEL#SpEdPané 65 40,
were reacted and treated in the same manner as in Example

3 whereby the title compound was obtained as colorless
15 powder.
NMR (200 MHz, CDC1,) ppm: 0.84 (3H, d, J = 7.0 Hz), 1.34
(12H, d, J = 6.0 Hz), 1.65 (1H, m), 1.9 - 2.4 (2H, m), 2.44
(3H, s), 3.06 (1H, 4, J = 15 Hz)}, 3.35 (1H, 44, J = 15, 10
Hz), 3.55 (1H, 44, J = 14, 11 Hz), 3.88 (1H, 4, J = 14 Hz),
20 4.48 (2H, m), 5.05 (1H, 44, J = 14, 5.7 Hz), 5.19 (1H, 4,
J =14 Hz), 6.18 (2H, 4, J = 2.2 Hz), 6.37 (1H, t, J = 2.2
Hz), 6.95 (1H, d, J = 7.4 Hz), 7.23 (1H, 4, J = 7.6 Hz),
7.29 (1H, 4, J = 7.6 Hz), 7.36 (1H, 4, J = 7.4 Hz), 7.47
(1H, 44, J = 8.4, 4.2 Hz), 7.65 (1H, dd, J = 8.4, 1.6 Hz),
25 8.90 (1H, 44, J = 4.2, 1.6 Hz).
Example 5
(9R)-7-(3,5~dimethoxybenzyl)-6,7,8,9,10,11-
hexahydro-9-methyl-6,13-dioxo-5-phenyl-13H-
[1.4]diazosino[2,1~g][1,7]napththylidine
30 The compound obtained in Reference Example 150 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.
Melting point: 199-201 T (recrystallized from ethyl
35 acetate-ethyl ether).



Exanmpl e 11 (9R)-5-(3, 4-di chl orophenyl)-7-(3, 5-di net hyl benzyl) -

6,7,8,9,610,11- ydr o- 9- net hyl - 6, 13- di oxo- 13H 10 : .
[1,4]diazog%égggé%?g][1,7]napththy|idine The conpound obtaiﬁggnpﬁglgsgrence

Exanpl e 156 was reacted and treated in_the same manner as in Referente
Exanmpl e 69 whereby the title conpoundl#ds obtai ned as col orl ess powder. 15
Melting point: 137-139 ". NWR (200 MHz, CDC13) ppm 0.86 (3H x 1/2, d, J =
6.2 Hz), 0.89 (3Hx 1/2, d, J =6.0 Hz), 1.5 - 2.3 (3H m, 2.25 (3H, s),
2.28 (3H, s), 2.90 - 3.84 (4H, m, 5.07 (1H dd, J = 14, 5.8 Hz), 5.31 (1H,
dd, J = 14, 9.2NMR)(20® HHz(1¢DCE)), pPp®: &.87 (3HH, ds)J 6.728® HiM,x1 7@, dd, J
= 8.0, 1.8 , o 93 6jH. 4, 516. QyHz )k, oé. x3 1/ J £ 4,8 Hz),
7.30 (1H, d 9’ 3683&% , i;'.zz?]-(??}i.s’?Q‘gs’H?’%g, @%}.lg%&( H %ﬂﬁér y%'e%?' val ue of
el ement: C2bHP7NBb2812 15 3R O HEAl . 31- Bbefi1Hal 8@, (F4= 1¢.6810H2) HH. T®, N 7. 99

25 Measuredgiyaldle 6%Bo (E16@ 2y 413 A8y, Ns7od O 1ixam! @ 1214, 5.7
(9R)-7-%3,5-d|nethoxgbenégl5-5-i4-fluoropheq¥%¢;
6,7, 8, 9210, H2) h&edry 418 R nek Ayt4d1ak. f-ohdo (84 4. J = 2.2 Hz), 6.37
[1% 4] di azos(m{ﬁ;,l-agk[i,zmaptmgg’riglimg B0 Jd= 7.2Ehe)covrpmynd phg®i ned in
Ref erence el S, [f.eac nd §r.eat [ e, s nn I n
Ref erence g@%lr@ ‘637 er(eld'ﬁ t‘*é t‘ft'[ eé'c ‘rrpguqr"ncf%\ia’s %bﬂ?@ a‘géto orl ess
crystal. Mx$t4n2, pbistHz1192-193 0OC (recrystallized fromethyl 35
acet at e- et ) 0 MHz; 13) ppm 0.88 (3H, d, J = 6.8
Hz), 1.5 h”{*%ﬁ%{%i Vﬁ%“el%-%éﬁh, 5,23 03 (1H, d, J = 15 Hz), 3.36
(1H, ddP J GaleulaterdiMalw 5@ ):1HC dd-08.-HA .0k M)8.69 75 (1H, d, J = 15
Hz), 3.76 (Mshs®ded vdfud 1) ddc J1593, We.pd Ms.93.27 (1H d, J = 15
Hz), 6.03 (2H, d, J = 2.2
Example 6
(9R)-7-[3,5-bis(trifluoromethyl)benzyl]-5-(4-
chlorophenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
15 dioxo-13H-[1,4]diazosino[2,1-g}{1,7]napththylidine
The compound obtained in Reference Example 151 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.
20 Melting point: 226-227 C (recrystallized from ethyl
acetate-ethyl ether).
NMR (200 MHz, CDC1,) ppm: 0.92 (3H, 4, J = 6.6 Hz), 1.73
{l1H, m), 1.9 - 2.4 (2H, m), 3.02 (1H, 8, J = 16 Hz), 3.35
3.65 (2H, m), 4.01 (1H, 4, J = 15 Hz), 5.10 (1H, 44, J
14, 5.2 Hz), 5.39 (1H, 4, J = 15 Hz), 6.88 (1H, 4, J =
8.4 Hz), 7.19 (1H, 4, J = 8.4 Hz), 7.4 - 7.6 (6H, m), 7.85
(1H, s), 8.93 (1H, t, J = 3.0 Hz).
Example 7
(9R)-7-[3,5-bis(trifluoromethyl)benzyl]-5-(3,4-~
30 dichlorophenyl)-(6,7,8,9,10,11-hexahydro-9-methyl-6,13~
dioxo-13H-[1,4]diazosino[2,1-gl[1l,7Inapththylidine
The compound obtained in Reference Example 152 was

25

reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
35 colorless crystal.



Hz), 6.37 (1H t, J =22 Hz), 6.9 - 7.1 (2H m, 7.19 (1H m, 7.45 - 7.60
. (3H, m, 8.9wo(%bMndd, J 4.2, 2.0 Hz) [a], = +109.40 (c = O.PCA7IM99/01358
met hanol ) Anal yzed val ue of el enent: C29H28N304F 10 Cal cul ated value (%: C
69.45, H 5.63, N 8.38 Measured value (%7s C 69.32, H5.57, N 8.31. Exanple
13 (9R) - 5- (4-chl or ophenyl)-7-(3, 5-di net hoxybenzyl ) -

6,7,8,9,10, 11- hexahydr o- 9- net hyl - 6, 13- di oxo- 13H 15

[1, 4Id|a205|no[2 1-9][1, 7] napt ht hyl i di ne The conpound obtai ned i n Reference

Exanpl e 158 o nd n rence
Exa%l e 69 mﬁg?g%ﬁa %gg??t ei%%%%%nog \fv%-g%]:%%al ne as co cr)drlrheﬁgf(;rystal 20

Mel ti ng poi ncetasig-isoprrepylceterdl-lized fromethyl acetate-ethyl ether)
NNR (200 'VHZ CORMB) ( 200 M) 8&Dﬁ3.H) m=) 0% 98 03h1% 575,54 ; 31-86(4'#1 1.9

S 2.4 (2H agg:iHlHdJ— %‘M%EIH dd. "3 =15, z|33’356

(lH dd, J = £/9258. 37 756 2 16l y i) 3179 (‘63+4s()2H'5 07

(1H dd, 5 =m}4, 3508 HZBIZx B/, @LHT &, I:fl\lsanﬁ ,Ha). 136((1)& k%#‘llz%d dilJ:di §
6.39 (1 =

5 4 He) | ( 25(%) g‘% 452(’15H§2§d } 4804 (ﬁHd‘w d.5 #%"d’ J =

8.4, 1.8 Hz)4 esgilmm 469, @0 JJ==18.Hz)1.8.bD) -Alsalmzeam/ahue . 28 QN ;

\C/:gl\f)llngE\lg,/;MCI 0 éy dCahculgge%gal %le‘lg/g Ige%i/i Hp 49 I}jlz7).’996.|\9.agasured
(9R) - 7-[ 3, 5- l§ﬂ§(>ﬁr51f9m§dorr§t hyB)Iéen%y@]st (%6.98 (mgx 4/9, 4, 3 =2.0

f I uor opheyy! 42§, 77828, 10716shesahy/no- 9- &8t Ry 6.5k 94 (1H, _ .
di oxo-13H-[1.4 d|a205|no[2 1- S][i 7fnapthth3I|dlng3The coéboundnobtalned I n

Ref er ence Exg Bles§ was reacted and treated in the same manner as in
Ref er ence (9R)-7-(3,5-dimethoxybenzyl)-5-(3,4-

dichlorophenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
dioxo-13H-[1,4]diazosino[2,1-g]l[1l,7]lnapththylidine

15 The compound obtained in Reference Example 153 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.
Melting point: 207-208 T (recrystallized from ethyl

20 acetate-ethyl ether).

NMR (200 MHz, CDCl,) ppm: 0.88 (3Hx 1/2, d, J = 6.8 Hz),

0.89 (3BHx 1/2, 4, J =6.8Hz), 1.65 (1H, m), 1.9 - 2.4 (2H,
m), 3.00 - 3.38 (2H, m), 3.44 - 3.90 (2H, m), 3.75 (3H, s),
3.77 (3H, s), 5.07 (1H, 44, J = 14, 6.2 Hz), 5.25 (1H, 44,

25 J =15, 7.4 Hz), 5.99 (1H, 4, J = 2.2 Hz), 6.12 (1H, 4, J
= 2.2 Hz), 6.36 (1Hx 1/2, t, J = 2.2 Hz), 6.40 (1H x 1/2,
t, J=2.2Hz), 6.79 (l1Hx 1/2, 44, J = 8.0, 2.2 Hz), 7.11
(lHx 1/2, 4, J = 1.8 Hz), 7.25 - 7.65 (4H, m), 8.91 (1H,
m).

30 Analyzed value of element: C,H,N,0,Cl,
Calculated value (%): C 63.05, H 4.93, N 7.61
Measured value (%): C 62.73, H 5.07, N 7.64.
Example 9

(9R)-7-(3,5-dimethylbenzyl)~6,7,8.9,10,11-
35 hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13H-



5 Exanpl e 69 whereby the title conmpound was obtained as colorless crystal.
Melting point: 234-236 r (recrystallized fromethyl acetaté ) er).
NMR (200 MM22?¢5E13) ppm 0.93 (3H, d, J = 6.8 Hz), 1.73 10PE?M9'°2§§,% .
2.4 (2H, m, 3.00 (1H, d, J = 15 Hz), 3.34 - 3.62 (2H, m, 3.97 (1H d, J =
15 Hz), 5.10 (1H, dd, J = 15, 5.2 Hz)176 42 (1H, d, J = 15 Hz), 6.85 - 6.95
(2H, m, 7.13 (1H, dt, Jd = 2.2, Jt =9.0 Hz), 7.40 - 7.52 (3H, m, 7.45
(2H, s), 7.83 (1H, s), 8.92 (1H, t, J =2.9 Hz) 15 Analyzed val ue of

el ement: C29H22N302F Cal cul ated value (% : C 60.31, H 3.84, N 7.28
Measur ed vdllyd (@azocim.[23,1-g1319F Inepththylddimsg e 15 (1)-7-[ 3,

5-bis(trifluorqget f}-}ﬂ(ﬁﬁ%ﬁg@’ﬁ ]ﬁ{%%heny ference Example 154 was

6,7,8,9,10, 11- hexah -6, 13- di oxo-
13H [ 1, 4] dizeastiat[andl taeaten r;apttm%ﬁanm MEDARE @fpiduRetARNGRd i n
Ref erence 1 k0 wiRTeiRAGIR] taRd d Iighnd) vdle cEBidEng as in

Ref erence e 69 mhereby the title conpound was obt ai ned as 25

col orl e8s Gﬂﬁﬁﬁ%eSSMQQY%ﬁ?Hﬂnrn 258-260 'C (recrystallized from ethy
acet at e- |SQQQggy{ gidier):. hbR-Re0UVHxedERGEEY1 Iwed xS (THE-t, J = 7.1
Hz), 1.0 - 1 éb 5- 1.9 (2H m, 2.28 (1H m, 2.39 (3H, 30 s),
3.04 (1H, dtsopre %}he@ 39 (1H, dd, J = 15, 9.6 Hz), 3.52 (1H, dd, J =
15, 11 Hz), 3. ENMI(J(IﬂoodMHﬂ =C1161J-)|zppm5 (1,185( ](HH.dd, J =615 Hg)6 1HH7 5. 48

1H d, J = 16482 ,( JH = 0 = Hz), 7.2
E 7.6 (4H, W 5‘% 130 2% 2(1" (3H8é‘b TS 2%} T %Wéﬁ 2 27,967 8 35
Hz) 1080 (& ylz.ed valf'uéizdf E @r?e i, chHz?méipaleaHébwa%%leWhe (%W: C

63.37, H4.&8, N-7145 Veagsjedsvpb uert Wa, G 63184uzl, 45608 NH, 284,
J =14, 5.7 Hz), 5.38 (1H, 4, J = 15 Hz), 6.50 (2H, s), 6.92
(2H, m), 7.15 (1H, 4, J = 8.0 Hz), 7.35 (1H, 4, J = 7.6 Hz),
7.45 (1H, 4, J = 7.6 Hz), 7.46 (1H, 44, J = 8.2, 4.2 Hz),
15 7.58 (1H, ad, J = 8.2, 1.6 Hz), 8.90 (1H, 44, J = 4.2, 1.6
Hz)
Analyzed value of element: C;H;N;0,
Calculated value (%): C 77.39, H 6.71, N 9.03
Measured value (%): C 77.01, H 6.75, N 8.95.
20 Example 10
(9R)-7-(3,5-dichlorobenzyl)-6,7,8,9,10,11-
hexahydro-9-methyl-5-(4-methylphenyl)-6,13-dioxo-13H-
[1,4]diazosino[2,1-g][1,7]napththylidine
The compound obtained in Reference Example 155 was

25 reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.

Melting point: 139-141 C (recrystallized from ethyl
acetate-ethyl ether).

30 NMR (200 MHz, CDC1,) ppm: 0.90 (3H, 4, J = 6.6 Hz), 1.70
(1H, m), 1.9 - 2.4 (2H, m), 2.43 (3H, s), 2.95 (1H, 4, J
= 15 Hz), 3.38 (1H, dd, J 15, 11 Hz), 3.52 (1H, dd4, J =
15, 11 Hz), 3.74 (1H, 4, J = 15 Hz), 5.08 (1H, 44, J = 15,
5.6 Hz), 5.39 (1H, 4, J = 15 Hz), 6.79 (2H, d, J = 1.8 Hz),

35 6.88 (1H, 4d, J = 7.6, 1.8 Hz), 7.21 (1H, 4, J = 7.6 Hz),



Example 16 5 ()-7-13, 5-bis(trifluoromethyl)benzyl]-

6,7,8,9, 10, Wo pwwadeydr o- 9- (1- met hyl et hyl ) - 5- (4- PCT/JP99/01358
nethylphenyl) 6, 13-di oxo-13H-[ 1, 4] di azosi no[ 2, 1- g][1, 7] napt ht hyl i di ne The
conpound obtained in Reference Exanple;361 was 10 reacted and treated in
the sane manner as in Reference Exanple 69 whereby the title conpound was
obt ai ned as colorless crystal. Melting point: 228-229 t (recrystallized
from et hyl acetate-isopropyl ether). 15 NNR (200 MHz, CDC13) ppm

0.82 (3H, d, 4.(AH- m), 2.39
(3H, g) 076'JZ( AGHP B 1281 §‘ '3"38 1H7 ﬁd l‘_ﬁ)_ﬂgg élé H‘z1§1 1 8) (1H,

dd, J = 14 7.5 HA). 8 Bz05 T 147 (dum dd.lH Fiz§ 4 5.4 (Hm,. dd59] (2H14445. 6 Hz)

5.49 (1H, d, 83 0 1=.7,8, 174 7.07 (1H, d, J
:78(Hz) 7"28(]{1?8}{3‘) %éﬂ? %i}lq—i du Ty L I_%hl4Hz§ 7.47

(1H, dd, J Amlyzed yajue Oﬁz@lwts) C 25&0@@% Q}@Hz@ 8.4, 1.8 Hz),

7.82 (1Hs S)gafodiatddivdithe Y £) 4 & 65 Jiiek Malyzad gaie of el erent
C32H29N302F6 25 Calculated val ue Qf - 'C63.89, H 4.86, N 6. 98 Measured

value (%: &easueed yalug (W7 £3 e 490, N 8.17.
()-5-(3, 4- dishdmgsxhENY| ) - 7- (3, 5- di net hoxybenzyl ) -

?1e2?é:aSoZ|§o?28§RéT?1€$] %%i%?ﬁ???ﬂ %§§$hé§gzﬁpgﬁﬂ&m86pgﬁﬁ§&z?&)Reference
Exanpl e 162 &\aB, 8 ALl GOl briibxtaleairol- 9 rmé tiey 5 a6el Badheroad3HR Ref erence
Vo1 t1 ng ot ret EBMAEAA S LUPELIR I3 CRERFLIGERER ol 3f ess crystal. 38
acet at e- |sopropyTh%tﬂ@m&oumﬂﬁpbtetnﬁﬂtlnCEE£9¥e§SﬁlEGaHGle 1560wedH, m,
1.0 - 1.4 reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless powder.
15 Melting point: 137-139 TC.
NMR (200 MHz, CDC1,) ppm: 0.86 (3Hx 1/2, 4, J = 6.2 Hz),
0.89 (3Hx 1/2,d4, J=6.0Hz), 1.5 - 2.3 (3H, m), 2.25 (3H,
s), 2.28 (3H, s), 2.90 - 3.84 (4H, m), 5.07 (1H, 44, J =
14, 5.8 Hz), 5.31 (1H, 44, J = 14, 9.2 Hz), 6.50 (1H, s),
20 6.57 (1H, s), 6.78 (1Hx 1/2, dd4, J =8.0, 1.8 Hz), 6.93 (1H,
d, J=6.0 Hz), 7.12 (1Hx 1/2, 4, J = 1.8 Hz), 7.30 (1H,
d, J =8.8 Hz), 7.4 - 7.7 (3H, m), 8.92 (1H, m)
Analyzed value of element: C,H,,N,0,C1,°0.3H,0
Calculated value (%): C 66.24, H 5.29, N 7.99
25 Measured value (%¥): C 66.21, H 5.49, N 7.70.
Example 12
(9R)-7-(3,5-dimethoxybenzyl)-5- (4-fluorophenyl) -
6,7.8,9,10,11-hexahydro-~9-methyl-6,13-dioxo-13H-
[1,4}diazosino[2,1-g]}[1,7)napththylidine
30 The compound obtained in Reference Example 157 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.
Melting point: 192-193 C (recrystallized from ethyl
35 acetate-ethyl ether).



(2H, m, 1.5 - 1.9 (2H mM, 2.23 (1H m, 3.19 (2H m, 3.47 - 3.80 (2H,
m, 3.75 ( 77 (3H, s), 5.09 (1H, dd, 5 J = 14, 6. ' (1H,
dd, J = 14%9@7@, 5.99 (1H, d, J = 2.2 Hz), 6.13 (1H, d, ?Pﬁ)Pg9/§l3§‘§)
6.36 (1H x 1/2, t, J = 2.2 Hz), 6.40 (1Hx 1/2, t, J = 2.2 Hz), 6.76" (1H x
12, dd, J = 8.2, 2.2 H), 7.09 (1H x3182, d, J = 2.2 Hz), 7.25 - 7.62 (4H,
M, 891 (1H m 10 Analyzed val ue of elenent C30H29N304C12 Cal cul at ed
value (%9: C 63.61, H5.16, N 7.42 Measured value (%9: C 63.20, H 5.15, N
7.58. Exanple 18 (+)-5-(3,4-dichlorophenyl)-7-(3,5-di net hoxybenzyl) 15
6,7,8,9, 10, 11- HM&HMOOMBZ( 1Ch@1-ﬁylp®mwyp)85 (3H¢idxe- = 6.8 Hz),

I3H— [1, 4] di azlosg qcihz l:[,)g] 1197] r@m rtt 'nB' ng B@e(ciﬁrrpgung _obf@}&qd I n

Ref er ence Exa react ed treated in manner ‘as in

Ref er ence Bk I(élHGQdeeJe‘byjt ha Ot Hi‘l)e 2 oPHolHY. i dbralted hdizdo
colorless oy aqm VRt I:ng= NG MHz) 2@27%0 i ,( rsocr ystod | diaed dd o ei hyl

acet at e- |soprop ether N 200 ) 85 (6H n) 2.0

(3H, m3 N&i& J? 45 Hﬁ% 5293 2%“ & 75 (3325 5.

3. ;7 (3H &)z) 561137(1Itlﬂ d'd JJ=—214 H5)4 éz9 ,- 5..28 (L], mﬁid 7019 (31419 ? )2 Hz) ,

5.9 - 5 5 1 1

Corrpound |%"33Ref e‘r"‘(re%ce 7E%0n‘pfl3 7%'4) lél(?rﬁ)o (rgg'l éé % 'La%’t%xzimd q{z])

60.0 ng (3)[akyrm &ﬂQBCH (c = 0.497%, methanol) 35.0 ng (4)

Hydroxypro FEld! (5) Magnesium stearate
%ﬂ? consi Stdl né%‘seefﬁ“bent ”ﬁ% BgF ound obtained 35 in

Refereh@el@@%ﬁﬂl?tﬁ? wdlue g Jof Ca Poéé aﬁd53§30 Mg8B8 182 corn starch

was granul aiegbudd) vhi ndeof E0evebaht u%s.57, N 8.31.

Example 13
(9R}-~-5-(4-chlorophenyl)-7-(3,5-dimethoxybenzyl) -
6,7,8,9,10,11-hexahydro-9-methyl-6,13-dioxo-13H-
15 [1l,4]}diazosino[2,1-g][1l,7]napththylidine
The compound obtained in Reference Example 158 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
colorless crystal.
20 Melting point: 229-230 C (recrystallized from ethyl
acetate-ethyl ether)
NMR (200 MHz, CDC1l,) ppm: 0.88 (3H, d, J = 7.0 Hz), 1.5
- 1.8 (1H, m), 1.9 - 2.4 (2H, m), 3.06 (1H, 4, J = 15 Hz),
3.29 (1H, 44, J = 15, 9.8 Hz), 3.56 (1H, dd, J = 14, 11 Hz),
25 3.76 (1H, 4, J = 15 Hz), 3.77 (6H, s), 5.07 (1H, 44, J
14, 5.6 Hz), 5.27 (1H, 4, J = 15 Hz), 6.08 (2H, 4, J = 2.2
Hz), 6.39 (1H, t, J = 2.2 Hz), 6.91 (1H, 4, J = 8.4 Hz),
7.28 (1H, 4, J = 8.4 Hz), 7.46 (2H, m), 7.48 (1H, 44, J
8.4, 4.0 Hz), 7.55 (1H, 4d, J = 8.4, 1.8 Hz), 8.91 (1H, 44,
30 J = 4.0, 1.8 Hz)
Analyzed value of element: C,;H,,N.0,Cl1:0.2H,0
Calculated value (%): C 66.78, H 5.49, N 7.99
Measured value (%): C 66.78, H 5.54, N 7.88.
Example 14
35 (9R)-7-[3,5-bis(trifluoromethyl)benzyl]-5-(4-

]



aqueous hydr oxypropyl net hyl cellul ose (3.0 ng of hydroxypropyl net hyl

cel lul ose), Woi%d7’B 40 t and passed through a screen. The resdiirego13ss
granules were mxed with 5 2.0 ng of magnesi um stearate and conpressed.
The resulting raw tablets were coated w-d a sugar coating consisting of an
aqueous suspension of sucrose, titaniumdioxide, talk and gum arabic. The
coated tablets were lubricated with nol asses to give coated tablets. 10
Exanpl e 20 (1) Compound in Reference Exanple 72 10.0 ng (2) Lactose

0 mg (3) - 5Q 0 4) ubl e starch
7 0 ng 15 %l{lﬁlﬁahgélﬁ s{)éafst’g 10, 11-hexahydro Q3 }i()l %1 0 ng of

t he corrpounddémtarhéﬁ M réfdpeasdnptanpl-glia éridxabﬁhhlgrlﬁdnrmegnem um

stearate were gr I h
wat er - sol ubl e st g?%h%%ﬁ.il’omh Ptgéfl@& g:fns?ia13 ﬂ; %E Egg%ﬁieéén%lﬁ% ¥i%ed with
70.0 mg 20 Bﬁap’&efioéladaﬁaesée@ 8 &hecglamesmmer aehd miBafierenes

conpresseyl t gxdampeet 8bl ghe a e 1
oD s Lg pee reb¥atRbetitle boﬁ@m&'%d‘% d@‘@éﬁg 2524%%%&)”]

to
st ar ch o?isss crystal. 35.0 ng (4) Hydroxypropyl nethyl cellul ose

3.0 ng (5) MMgheshgnpsetina:atz34-236 T (recrystallizad ﬁﬂbrf\éﬂlgﬁyre
consisting o f caonpound obtained in Exanple 12
| act ose and g%gagﬁméitﬁgorﬁ Sq(:‘,)h 30 was granulated with 0.03 m of 10

wei ght - % aqueousNM}?d(aQQpﬂbq)yCDé:ﬂnglpmi loulos¢3H3. @, "y =06.8 Hz), 1.73
hydr oxy pyI th cgl hul ose at nd passe ug creen.
The resgllr({jl ngﬁﬁr aaréul eg glercelﬁn"?xe%i %i)n 233@0 ﬁjﬁ hes1 3‘?11 s'(tjlieg :}'gﬁO) zl}ncai“s
conpressed. ~TRe6ReddHti My .r dnw235(1Habhet § \ﬁerlé &eat.ed W0 H 1& sdghr Toating

consisting ok aB, 5.288z), 5.42 (1H, 4, J = 15 Hz), 6.85 - 6.95 (2H,
m), 7.13 (1H, 4t, J, = 2.2, J, = 9.0 Hz), 7.40 - 7.52 (3H,
m), 7.45 (2H, s), 7.83 (1H, s), 8.92 (1H, t, J = 2.9 Hz)
15 Analyzed value of element: C,H,,N.O,F
Calculated value (%): C 60.31, H 3.84, N 7.28
Measured value (%): C 60.43, H 3.98, N 7.13.
Example 15
(x)-7-13, 5-bis(trifluoromethyl)benzyl]}-9-ethyl-
20 6,7,8,9,10,11-hexahydro-5-(4-methylphenyl)-6,13-dioxo-
13H-[1,4])diazosino[2,1-g][1, 7]napththylidine
The compound obtained in Reference Example 160 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
25 colorless crystal.
Melting point: 258-260 T (recrystallized from ethyl
acetate-isopropyl ether).
NMR (200 MHz, CDCl,) ppm: 0.90 (3H, t, J = 7.1 Hz), 1.0
- 1.4 (2H, m), 1.5 - 1.9 (2H, m), 2.28 (1H, m), 2.39 (3H,
30 s), 3.04 (1H, 4, J = 15 Hz), 3.39 (1H, d4d, J = 15, 9.6 Hz),
3.52 (1H, 44, J = 15, 11 Hz), 3.97 (1H, 4, J = 15 Hz), 5.11
(1H, A4, J = 15, 6.6 Hz), 5.48 (1H, 4, J = 15 Hz), 6.82 (1H,
a, J = 7.6 Hz), 7.06 (1H, 4, J = 7.6 Hz), 7.2 - 7.6 (4H,
m), 7.48 (2H, s), 7.82 (1H, s), 8.91 (1H, dd, J = 4.0, 1.8
35 Hz)



aqueous suspension of sucrose, titaniumdioxide, talk and gum arabic. The

coat ed tab@%@%ﬂe | ubricated with nol asses to give coated %ﬂlﬁpg%@s%s

Exanpl e 22 2Corrpound in Exanple 12

Lact ose 70 0 ng (3) Corn starch

50.0 ng (4) Sol uble starch 7.0 mg (5) Magnesium
Sstearate 3.0 ng 10 10.0 ng of the conpound

obtained in Exanple 12 and 3.0 ng of magnesi um stearate were granul ated
with 0.07 ml of an aqueous solution of water-soluble starch (7.0 ng of
sol ubl e st Arglyzatheralie ef @demanted With:Ne0.Kyrg of |actose and 50.0 ng of

corn starch, mfﬂdﬂéﬁ WAL WS LrPeegsed 7t Oxly | 681 VR HaRlsets. Experinment al
Exanple 1 Ra | gand rece tS(or)O'bl ndi n i nh |Hb| tor#pact [ VI ty Bi ndi ng

i nhi bi t or y MRasured, viadiugy (oepCof 3f 12 m Hufta®7l-yNpAoB®ast cells (IM9) 20
The net hodggi ¥» 1eascieri et al. "Ml ecul ar Pharnmacol ogy 42, p.458

(1992)" _was fied and used.,K The recepto re ed from human

| ynphobPast cel 4'5) '(-4'I\ﬁra“‘x Q)" i?lhﬁbt?eﬁ# an Stt"gtﬁ ) were inocul at ed
andtl n](c:ubatefs,d7 f8),r9,ElOJI,aMS-r(exmt ydr®er9- (theﬂhyr/mtl Hﬁmﬁs-lxog'-e_crthed 2I5I Eo
centrifuge S el e pellets were
washed oncé“?%*i‘ﬁ‘%&&&f?at@ ]big"rm‘g“t &ﬂ& olc‘f.?t e@ﬂl No. 28-103-05),

whi ch wer e gHen, k]mmmmm}rml ytron. hom)genl zer "Ki nemat i ka, Germany" in

2& (TI’I 8](; ngr\qvl ot aSSA@n‘Bﬁ or I%APA_%‘z 4% I@&f% n!%‘%%‘%}?‘%gpg%ﬂ fg)?r#g%am tracin,

5 ng/ nﬂophmﬁﬁ%ﬁn% tmaaatqﬁwipheﬂ;ﬁ rﬁémﬁ,ﬂm@m%mﬁ in d%ﬁf@éenqe mvi

et hyl enedi éﬁﬂaﬁ%i@téﬁﬁféﬂé&y agidl £ i< eomfouiidi vies esh i satdd f uge at
40, 000xg for m nutes. The resi due was washed twice with 35 30 m of the

above- ment i GHRFIRAT SEYSHRh was t hen preserved
Melting point 228-229 T (recrystallized from ethyl

acetate~isopropyl ether).
15 NMR (200 MHz, CDCl,) ppm: 0.82 (3H, 4, J = 6.6 Hz), 0.87
(3H, 4, J = 7.0 Hz), 1.5 - 2.4 (4H, m), 2.39 (3H, s), 3.06
(1H, 4, J = 15 Hz), 3.38 (1H, dd, J = 15, 9.0 Hz), 3.50 (1H,
dd, J = 14, 10 Hz), 3.95 (1H, 4, J = 15 Hz), 5.14 (1lH, 44,
14, 5.6 Hz), 5.49 (1H, 4, J = 15 Hz), 6.83 (1H, 44, J
20 = 7.8, 1.4 Hz), 7.07 (1H, 4, J = 7.8 Hz), 7.28 (14, 4, J
= 8.0 Hz), 7.35 (1H, d4d, J = 8.0, 1.4 Hz), 7.47 (1H, 44,
J=8.4, 4.4 Hz), 7.48 (2H, s}, 7.56 (1H, dd, J = 8.4, 1.8
Hz), 7.82 (1H, s), 8.91 (1H, dd, J = 4.4, 1.8 Hz)
Analyzed value of element: C;H,,)N,OF,
25 Calculated value (%): C 63.89, H 4.86, N 6.98
Measured value (%): C 63.82, H 4.70, N 7.13.
Example 17
(x)-5-(3,4-dichlorophenyl)-7-(3,5-dimethoxybenzyl) -
9-ethyl-6,7,8,9,10,11-hexahydro-6,13-dioxo-13H-
30 [1,4]diazosino[2,1-g]l[1l,7]napththylidine
The compound obtained in Reference Example 162 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as

(M
i

colorless crystal.
35 Melting point: 260-262 C (recrystallized from ethyl



184 frozen (-80C) as a specinen of the receptor. The speci nen was suspended
in a reacti omobygfisz (50 MM Tri-HCA buffer (pH 7.4), 0.02% bo?PCRIPIEH

al bumin, 1 nM phenyl net hyl sul fonyl fluoride, 2 ng/chynostatin, 40 ng/md 5
baci tracin, 3 nM nmanganese chloride) angl00 ul portion was the suspension
was used in the reaction. After addition of the sanple and 125]-BHSP (0. 46
KBg), the reaction was allowed to proceed in 0.2 m of reaction buffer at
25 C for 30 mnutes. The anmount of nonspecific binding was determ ned by
adding 10 s e [ ncentration of 2 x 10-6M After the
reaction, us$§%£§géé?$6ﬁ%?§%%tg?hfggo PHD, Canbridge Technol ogy, Inc.
U.S.A), rapid f NMRr6209MHzs CO&Ls ) aproutd 8% ouhho@ (@thsm)fi Lter- IGH B,
VWhat man, U. S¢4y) tgp_t react xn. 2Ahge i ng _4Br egyt ides wigkh 250
ul of 50 nM &?{'ﬁp‘rﬁi'g’- H(Z?'eglou(%?‘g'rhi FSHZ'??% (]é%\ﬁ'?@i'nigngboegg%ﬁﬂlﬁnééer um
al bunin, the-r3dB®acttyiny. rend? ni 3 o « he- 17 163 s Fetd® filled it h a
gama coutely. = Bef o e2 UsL) , te2d i { 11g) d@s JnEIsed J HE)L%5.99 (1H,

pol yet hyl enei_m ne for_24 gours ane air-dried._The artqgonlsébg actjvity of .
each test 209-cdnpolintisidbt &b nkd t HlReRerdnte? ekdip! el ot L. in
terns of thetgogcenkratHan,neceassqay kolgayse,50%-i ghebHk))gne( 765QnHUNder

mmans. subst sk b 18er 5P 117 5812 25 0% 1A s 2 ereene 4 B 7| I

value (ri M Exabpke7N62 $8H, m), 8.91 (QAH28mH7 0.76 62
é' 386;10 10 Analyzegbg%}ﬁg of element: OC%,ZI”@I?O,ClZ 0.28 69

Calculated value (%): C 63.61, H 5.16, N 7.42
Measured value (%): C 63.20, H 5.15, N 7.58.
Example 18
(£)-5-(3,4-dichlorophenyl)-7-(3,5-dimethoxybenzyl) -
15 6,7,8,9.10,11-hexahydro-9-(1l-methylethyl)-6,13-dioxo-
13H-[1,4]diazosino[2,1-g][1,7lnapththylidine
The compound obtained in Reference Example 163 was
reacted and treated in the same manner as in Reference
Example 69 whereby the title compound was obtained as
20 colorless crystal.
Melting point: 202-205 C (recrystallized from ethyl
acetate-isopropyl ether).
NMR (200 MHz, CDC1l,) ppm: 0.85 (6H, m), 1.4 - 2.0 (3H,
m), 2.15 (1H, m), 3.18 (2H, m), 3.4 - 3.8 (2H, m), 3.75 (3H,
25 s), 3.77 (3H, s), 5.11 (1H, dd, J = 14, 6.4 Hz), 5.28 (1H,
dd, J = 14, 6.2 Hz), 5.9 - 6.8 (3.5H, m), 7.0 - 7.6 (4.5H,
m), 8.91 (1H, m).

Example 19

(1) Compound in Reference Example 72 10.0 mg
30 (2) Lactose 60.0 mg

(3) Corn starch 35.0 mg

(4) Hydroxypropylmethyl cellulose 3.0 mg

(5) Magnesium stearate 2.0 mg

A mixture consisting of 10.0 mg of the compound obtained
35 in Reference Example 72, 60.0 mg of lactose and 35.0 mg of



185 71 0.23 72 0.43 77 1.1 78

1.6 79 0.1 85 0.36 89 : :

0.28 92  WOMTISZ "4"5 793 0.42 94 P&’%?%g'%ﬁsg
0.12 101 0.2 137 0. 84 Exanpl e No. | C. 0 val ue
(nM 3 0.69 4 189.17 5 0.48 6

0.13 7 0.83 8 0.05 9 0.86 10

1.0 11 0.81 12 1.5 13 1.1 14

0.37 15 1.1 Fromthe Table 1 it is understood that the

het er ocycl icommosianeds wals) granydiated: Wditdo0 . @3y mlawieddeMedightsi®bst ance P
feceptor a IS &l y&ﬁ% ' K I Bi ndi ng

i nhi bi tory%tg?%i%\%sf?&?g%é{%gehgn&n Ekyifg%géﬁ?ré%gr@f%s?gaﬁg cDNA synt hesi zed
by rever se h¥oxexyPrepydmeihyigcedlpdpse)n Ardpfraky48f th@msh Passeslch pol yA"

RNA (d ont @glrough a screen. The resulting granules were mixed with
5 2.0 mg of magnesium stearate and compressed. The resulting
raw tablets were coated with a sugar coating consisting of
an aqueous suspension of sucrose, titanium dioxide, talk
and gum arabic. The coated tablets were lubricated with
molasses to give coated tablets.
10 Example 20

{1) Compound in Reference Example 72 10.0 mg
(2) Lactose 70.0 mg
(3) Corn starch 50.0 mg
(4) Soluble starch 7.0 mg
15 (5) Magnesium stearate 3.0 mg

10.0 mg of the compound obtained in Reference Example
72 and 3.0 mg of magnesium stearate were granulated with
0.07 ml of an aqueous solution of water-soluble starch (7.0
mg of soluble starch), then dried and mixed with 70.0 mg
20 of lactose and 50.0 mg of corn starch. The mixture was
compressed to give tablets.

Example 21

(1) Compound in Example 12 10.0 mg

(2) Lactose 60.0 mg
25 (3) Corn starch 35.0 mg

(4) Hydroxypropylmethyl cellulose 3.0 mg

(5) Magnesium stearate 2.0 mg

A mixture consisting of 10.0 mg of the compound obtained
in Example 12, 60.0 mg of lactose and 35.0 mg of corn starch
30 was granulated with 0.03 ml of 10 weight-% aqueous
hydroxypropylmethyl cellulose (3.0 mg of
hydroxypropylmethyl cellulose), dried at 40 T and passed
through a screen. The resulting granules were mixed with
2.0 mgmagnesium stearate and compressed. The resultingraw
35 tablets were coated with a sugar coating consisting of an



186 Laboratories, Inc., USA) with Superscript RNase H reverse

transcri pt aveo ¢94780 BRL Life Technol ogies, Inc., USA) and a BENIPI333sfi c
3" -prinmer (5 CTAACCCCTACCTCCCAACACTGCC- ACATTGGG 3') which was designed
according to the published 5 nucl eoti dgggequence codi ng for human NK2
receptor reported by A G aham B. Hopkins, S. J. Powell, P. Danks, and I.
Bri ggs [ Bi ochem cal and Bi ophysi cal Research Communi cations 177, pp
8-16(1991)]. Polynerase chain reaction (PCR) was performed at 95 C for 1

in, 55 0C f ) 2 C f .n f Qe '
0o 0O s Aoy Ol BeBER B8 RGHCLES RO At0 B
and a gene spuxigrapix .- plheecogied GABIGAGCWETET AUPRECESTCONIRNGCAG 3')

whi ch was a:@p_l%é}n&g réb kd Ocdibte P4b!l i shed nucl eoti de sequence of

15 human NK2 receptor c reported by AL Graham et al. described above.
The resul t aBXam e rdduct, 1.3 kil obase-pair DNA fragment was cloned into

the Hi nckl siip @mpRitesai iBtang1eKi2 (Stratagene, USfy.oThg i dentity of

t he obtai ned cl one was confirmed by 20 nucl eoti de seguence analysis. In .
order to obt&h LAFESSH ession vector, the 1.3 kil obasé2pdiMIDNA fragnent of
human NK2 regeEptesre Bawetls pl aced downstream of the SRaopmgnoter [.

Takebe, M | Ki .. Fujisa P. Hoy, K Yokota, K Agai,, M Yoshida, and
N. Arai "l\/blsg‘ttl%?f‘é‘ﬁj;ec%f?%‘ﬁhr 25 Biology 8 p 466-47201898)"]. cos 7
cells were cis] MagnesibEMeackten (1 CN Bi onedi cal s, | B¢0, mgSA)

suppl e ted witha1Q 94 f baui r nsi t rol75-cnt
fl ask ?Ell?nc, Denggfg)“@ oor%t %hga§¥hﬁﬁﬁéacgﬁ§£9\g§eﬂg r%%ﬁ%%et é’c?l \?\1?l tdﬁg38rrg of

t he above 30ng nehthageesuprateronate ctere grnanuiated withr Qn8femiant

(B ﬁseﬁr a, h'é‘&-%qlfﬂ@ﬁ)s ago Bt ok d‘)_@rweﬁtér-sé‘iﬁﬁie?’sda!'éhzgﬁhbsm\geb@ washed
\(,:Mo;t a!onioﬁg ?}‘F“gl‘@);%? %‘Iag?gsllgﬁ%%ltrgtaetdzéﬁégﬁ’{?dac@i&ﬁhwcfb‘t%@é%i?&#g?ef | ask
and centri f uged 535. 0 aig bEO0crrg $barShi Mhe nibitaire wald cpeipreissed The cel |
pellets 15 give tablets.

Experimental Example 1
Radioligand receptor binding inhibitory activity

Binding inhibitory activity using receptor from human

lymphoblast cells (IM-9)

20 The method of M.A. Cascieri et al. "Molecular
Pharmacology 42, p.458 (1992)" was modified and used. The
receptor was prepared from human lymphoblast cells (IM-
9). IM-9 cells (2 x 10° cells/ml) were inoculated and
incubated for 3 days (one liter), which was then subjected

25 to centrifuge for 5 minutes at 500xg to obtain cell pellets.

The pellets were washed once with phosphate buffer (Flow
Laboratories, CAT. No. 28-103-05), which were then crushed
using Polytron.homogenizer "Kinematika, Germany" in 30 ml
of 50 mM Tris-HC1l buffer (pH 7.4) containing 120 mM sodium

30 chloride, 5mM potassium chloride, 2 mg/ml chymostatin, 40
mg/ml bacitracin, 5 mg/ml phosphoramidon, 0.5 mM
phenylmethyl sulfonyl fluoride, 1 mM ethylenediamine
tetra-acetic acid, which was subjected to centrifuge at
40,000xg for 20 minutes. The residue was washed twice with

35 30ml of the above-mentioned buffer, which was then preserved



187 were suspended in 50 mM Tris-HCO buffer (pH 7.4) (containi ng 120 nmM

sodi um chl nmvl pot ssium chloride, 2 ng/m chynostati
W . "berdbboilaah

bacitracin phosphor am don, 0.5 nM phenyl net hyl sul fonyl ori de
and 1 mMM5 ethyl enediam ne tetra- acetlc acid), and were then disrupted by
a Physicotron handy m cro honogeni zer 18- 310E (Ni chi-on-i Rikaki ki

Sei sakusho, Chiba, Japan), which was subjected to centrifuge at 40,000 x ¢
for 60 mn. The resulting pellet was washed twice with the above nentioned
10 buffer, which was then preserved frozen at -80 OC as a speci nen of the
receptor. FThozepeli-BOhClasssasppadinennofeibei seceptioar. (50 MM Tris- HC1

buf f er (pH 7. 4)p (éogf)gﬁ]hgg vpag%lf/gﬂgﬂr/ﬁ&f ﬁ;e&%él:PEHhrr]bu%éW(Srﬂ mglacI tracin

phenyl met hyl sul uorid chynost at |
Bnd 3 M néﬁgaﬁsée BEEBF| GO 1 o bi o Q2hrRAEIE (ﬁﬁ#‘d@htarlélqﬂéﬂl:ofl B ! n

2}9? 0. 1d<T pﬁ&nym]@eleawstamfahyn.hﬁ(ljﬁuﬁme$I@rin 2 24 0 KlefrﬁaCL ion. R
er addition.o conpound a ohj s | ur oki ni n
(Arer sim bBRItEas ) mERAbgERe Fo/ehkEE1de ] A &ﬁﬂ Cuh; {WZ 360 1 nM)
to a final thel smﬁpélftsﬂoﬁ wds, usbd 1n the eewesioncubrf eer atddioniorn effper at ure
for 60m inp a96 Iate_r. tur fllteredt ou a gl ass
fiber fil tgpe( P 916 I ag%n(é ﬁ?é\@%&ﬁ: 1opnv&§§ agé/g}"gander
reduced pr QQSQHQZCQmi anIQ I2trel OZSredmttJeorcbulffbla:raﬂegﬁ'éc floRa3 @ avishuitest.r unent ,
Inc., USA). Thé‘fénﬁfurﬁ@é? cifis Q{lr{élrffwra'snaété\ﬁi'ngd‘?b% PB.P he above

nment | oned reaction e radi oacti vi renmal ni n er was

det er thed sb‘HS&aﬂ‘GB@)@ﬁdal\ﬁ% S@PﬁFF‘ItF@FP-@H @5 e} 0 (Wac l&F ERT #8€r unent
Inc., USA) reabelaansngs.hbl a 3811bhagiagteas (debi PeD,asakibe ikdiged Ing activity

e PR ThlC, fad il " BT R LB U s yed ek
The ant agothzbughaatglady fifl teast{ GEgBpoWhdsmaht all n8dAi h RefsaroqmtheExarrpl es
Was eXpresi'ggcltEon. After washing three times with 250 ul of 50 mM
15 of Tris-HCl buffer (pH 7.4) containing 0.02% bovine serum
albumin, the radicactivity remaining on the filter was
determined with a gamma counter. Before use, the filter was
immersed in 0.1% polyethyleneimine for 24 hours and
air-dried. The antagonistic activity of each test
20 compounds obtained in Reference Examples and Examples, in
terms of the concentration necessary to cause 50% inhibition
(IC,,) under the above-described conditions, was expressed
in nM [Table 1]. (Radioligand means substance P labelled

with '*°1.)
25 [Table 1]

Reference IC,, value (nM)

Example No.
56 0.28
57 0.76
62 1.2
64 0.66
67 0.17
68 0.28
69 0.88
70 0.17




35 nMin terns of the concentration necessary to cause 50 %

188

i nhi bi ti on Wo®@y13ander the above described conditions [Tabl #CHIPPAEe 21

Ref er ence | C50 val ue

6.2 87
human NK2 recept or

pigs (Hartley typegqwhite m
mg/ kg of pentobarbital inj
compounds were admi stere
sol ution of capsaigein (150
adm ni stered i ntravenously
animal s were sacrifd ced by
pul nonary artery wgh 50

excised, and its wei gh
roomtenperature iml1l m o
and Evans' bl ue dy&9 was ex|

was centrifuged aty2800 rp
t he supernatant was quanti
reaction of accel e?ating t
terms of the anmpungzof Eva
the effect of druggxas

99

101

137
Example No.

W 0~ 60 oW

10
11
12
13
14
15

9.5 From Tabl e 2,
conpounds (1) or salts thereof have excell ent
Experi nent al

extravasation induced by capsaicin_in trachea of guinea pigs 10

(nM Exanple No. 76 7.5 81

i185s apparent that the heterocyclic
inhibitory activity toward
Exanple 3 Inhibitory effect on plasm
Qui nea
pl e guigeggpige), (n=6) were anesthetized with 35
pcted intraperitoneally (i.p.), then test
H intra@ekdusly (i.v.). After 5 minutes, a m xed
ng/ kg)japd Evansl bl ue dye 15 (20ngy/kg) was

to cause_reaction. Ten mnutes |ater, test
cutting-®he aorta, then perfused through

of phgsiol ogical saline. The trachea was

was a§gre. The trachea was incubated at 20
acetone-0.3 % sodiumsulfate (7:3) overnight
ractedotd4ém the trachea. The extract sol ution
m for 5,m,putes. The anount of Evans' blue dye in
i ed by neasuring absorbance at 620 25 nm The
he pernBaBRlity of bl ood vessels is expressed in
ns' bl ug_gbAg) per trachea unit weight (g) and

0.17
0.12
0.2

0.84

IC,, value (nM)

0.69
0.17
0.48
0.13
0.83
0.05
0.86
1.0

0.81
1.5

1.1

0.37
1.1

A

5

From the Table 1l , it is understood that the heterocyclic
compounds (I) or salts thereof have an excellent substance
P receptor antagonistic effect.

Experimental Example 2

First stran

Binding inhibitory activity toward human NK, receptor

d cDNA synthesized by reverse transcription

at 48 C° for 1 h £from 2 mg of human stomach poly A* RNA (Clontech



eval uated by cal cul ating the degree of inhibition (%30 inhibition)

accordi ng tgq 59/?715?' | owi ng equati on: 189 % I nhi bition bl op‘gmpggﬁzfsﬁ
perneability i'n a drug adm nistrat | on group - blood - vessel perneability
in a capsaicin - untreated group 88 bl ood - vessel perneability I'n a
control group - blood - vessel pernea Plty In a capsaicin - untreated
group [Table 3] Test Conpound Dosage (i. Degr ee of
(Ref erence Ag/ kg (1 D50; gf kg, I nhi bition Exanpl e No)
.V.) (% 56 &1 7.2) 57

( 4.2) 60 Laboratories, Inc., USA) WJ.t}(zqupq;c_Lscrlpt RNase H' reverse

24?) g% transcriptase (GIBCO BRL Lif'}e 2Becﬁﬁxolog:l_es Inc., USA) and
23. )2) 69 @ gene specific 3'-primer (S'C‘ZBAACCCCTACCT%(‘BC&AGACWC-

10 ACATTGGG-3') which was d¥kdriéd Gccording to the published
1.9) 72 . (2. @ 76 100
41 2% § nucleotlde_@&quence coding' £01 human NK, rec%ailz%x rﬁ?orted

100 by A. Graham, B. Hopkirts3. 18. 1B.7 Powell, P. Danks, and I.

(
2.5) 5 Arep<0. 001 b) | D50
val ues are glv%#l parerﬁiheses ron%% éﬁjf]?%sl & apparent that the
het er ocycl iGommirgatatdeons )1t o1 t& khek k) hav@cdymsirase: chadini tory

action on the, i AR PR #¥aspbeBrinBdUseddy ¢ ARIAIICKHIN , 185 NPURTR! AL
APPLI CABI LIZTXJ.n 72 °C for 3 min for 50 cycles using taqg DNA polymerase
(Takara Shuzoh, Shiga, Japan), the above mentioned 3'-
primer and a gene specific 5'-primer (5'-
GAGCCAGGTCCTTTGTTCCAGACCCAGAAGCAG-3"') which was also
designed according to the published nucleotide sequence of
15 human NK, receptor cCNA reported by A. Graham et al. described
above. The resultant PCR product, 1.3 kilobase-pair DNA
fragment was cloned into the Hincll site of pBluescript II
SK' (Stratagene, USA).
The identity of the obtained clone was confirmed by
20 nucleotide seguence analysis. In order to obtain an
expression vector, the 1.3 kilobase-pair DNA fragment of
human NK, receptor cDNA was placed downstream of the SRa
promoter [Y. Takebe, M. Seiki, J. Fujisawa, P. Hoy, K. Yokota,
K. Arai, M. Yoshida, and N. Arai "Molecular and Cellular
25 Biology B, p 466-472(1988)"].

COS5-7 cells were cultured in DMEM medium (ICN
Biomedicals, Inc., USA) supplemented with 10 % fetal bovine
serum at density of 3 x 10° per 175~-cm® £lask (Nunc, Denmark)
for 1 day. The cells were transfected with 30 mg of the above

30 mentioned expression vector and 150 mg of transfectam
(BioSepra, Inc., USA) at 37 °C for 5 h. After 3 days, cells
were washed with phosphate buffer (ICN Biomedicals, Inc.,
Cat. No. 2810305, USA) containing 0.1 % ethylenediamine
tetra-acetic acid, detached from a flask and centrifuged

35 at 170 x g for 5min to obtain cell pellets. The cell pellets



The heterocyclic conpounds (1) or salts thereof have a tachykinin receptor
ant agoni sti cwe®bM¥BEy in vitro, and 190 are usabl e as saf e PRFAPRYNSSS f Or
preventing and treating depression, anxiety, nanic-depressive illness.or
psychopat hy in mammal s. 191 CLAI M5 %.g7A pharnmaceutical conposition for
preventing or treating depression, anxiety, manic-depressive illness or 5
psychopat hy whi ch conprises a conpound represented by the fornula: wherein
ring Mis a heterocyclic ring wherein 10 is one of -N=C<, -CO N< or

(SO R apd B AR S SOnRAGly U bl RGP o iy © e
same or different and represent . i ndependently, om or
substituent b0 tmi S@@yumacmaﬂgiﬁeanﬂ mMnQOBSSéHme§bAprlﬂnde§eﬂ@dﬁﬂly an

optionally tlé%){xﬁ?‘@éétiﬁt efh ?f@{?ﬁﬁy‘ﬂaj&ﬁaéﬁf ersoa“p?mc hbl ho‘ﬁ‘a}rﬁdblﬂe

proviso tha east one o emis an ogtlona Stl uted eterocycllc

ring; Ring (i3 mM phervhaethyiensionvicflusrdepcrnd dr Met erocyclic ring;

20 RingsZ 'étﬁf‘l@ﬂéﬂi?&ﬂihé! t%ltli%t-lddéﬁd: abiaqgexhcma&al fhém dﬂ%&@w@dcl ic
ring; and n js an_integer froml salt .t hereof.

phar maceut i c3Y RoRB¥SEL ?Bﬁ°%sh%P3Yn@a°Fﬂ BPQPHFTlZﬁWeP§|§ ﬁg and Ro are the
sanme or di ffeneahlaaﬂ-iemtmeml %Lsakmmndnmmy, Fapardy Ogeiic wasor a

oSt L e FEhIShEFRFATbABFRERR, BEnEhohEBLl bk Rdliptenapbon () @
resulting pellet was washed.twice with the above mentioned
10 buffer, which was then preserved frozen at -80 °C as a
specimen of the receptor.

The specimen was suspended in reaction buffer (50 mM
Tris-HCl1l buffer (pH 7.4) containing 0.02 % bovine serum
albumin, 1 mM phenylmethylsulfonyl fluoride, 2 mg/ml

15 chymostatin, 40 mg/ml bacitracin and 3 mM manganese
chloride) to give a protein concentration of 0.6 mg/ml, and
0.1 ml of the portion of the suspension was employed in the
reaction. After addition of a test compound and (2-
[}**1]iodohistidyl!)Neurokinin A (Amersham, UK) (74 TBq/mmol,
20 1.48 kBg, final concentration of 0.1 nM) to a final volume
of 0.2 ml, the mixture was incubated at room temperature
for 60 min in a 96-well plate. Then the mixture was £filtered
through a glass fiber filter (UniFilter-96, GF/B, Packard
Instrument, Inc., USA) under reduced pressure on a Filter
25 Mate Cell Harvester (Packard Instrument, Inc., USA). After
washing the filter three times with 0.3 ml of the above
mentioned reaction buffer, the radioactivity remaining on
the filter was determined on a TopCound Micro Scintillation
Counter (Packard Instrument, Inc., USA). The nonspecific
30 binding was defined as the binding activity in the presence
of 10 x 10°°* M of neurockinin A (Peptide Instituted, Osaka,
Japan). The filters were presoaked overnight in 0.5 %
bovine serum albumin. The antagonistic activity of test
compounds cobtained in Reference Examples was expressed in
35 nM in terms of the concentration necessary to cause 50 %



substituents selected fromthe group consisting of 30 (a) a hydroxy
group, (b) | koxy group, 192 (c) a Cl1.6 alkylthio ; an
am no grouﬁogégﬁﬁzaa 7 acylam no group, (f) a carboxyl grou%ﬁgg%{gg

(g) a nitro group, (h) a nono- or di-Cl- al kylam no group, (i) a nonb- or

di - C3-8 cycl oal kyl anmino group, (j) a ¥810 arylami no group, (k) a
5-nmenbered to 9-nenbered cyclicam no group 10 which may have 1 to 3 hetero
atons selected fromthe group consisting of nitrogen, oxygen and sul fur
atons in addition to the nitrogen atomin the am no group and whi ch may be
subst i t ut ednipibdti®nal(k@s, Jgrander (the abover desmanibed aomsdidsiane ar omat i ¢
heterocycllq e group having 1 to 3 hetero atons selected fromthe group
consisting o nltrogen oxygen and sul fur atons in addition to carbon

at ons, (nL_EEEEﬁEﬁHELed_L1_9_HEHheLed_nQn aronatlc het er ocyclic group
having 1 t ReFrein@e0 atonwlgelaghgg fik pg1 t he group consisting of

ni trogen, oxygen and sul fpr Htons in addition to carbon atons, (n) acCl4
aIkyIsquoﬁﬁ@QWﬂﬁoNﬂ%nuL (o) a Cl.6 al kyl -carbonyl oxy group and (p) a

hal ogen atom 25 743) an pptionafly hal ogenated Cl-6 al koxy group, (4) an
optionally hal ogenated Cl}6 alkyétflo group, (5) a C3-10 cycl oal kyl group,
(6) a C6.10 aryl %?oup, (V) a Cl acylanino group, 30 (8) a C 3 acyl oxy
group, (9) a hydr&xy group,

From Table 2, it is apparent that the heterocyclic
5 compounds (I) or salts thereof have excellent inhibitory
activity toward human NK, receptor.
Experimental Example 3
Inhibitory effect on plasma extravasation induced by
capsaicin in trachea of guinea pigs
10 Guinea pigs (Hartley type white male guinea pige), (n=6)
were anesthetized with 35 mg/kg of pentobarbital injected
intraperitoneally (i.p.), then test compounds were
administered intravenously (i.v.). After 5 minutes, a
mixed solution of capsaicin (150 mg/kg) and Evans'blue dye
i5 (20 mg/kg) was administered intravenously to cause reaction.
Ten minutes later, test animals were sacrificed by cutting
the aorta, then perfused through pulmonary artery with 50
ml of physioclogical saline. The trachea was excised, and
its wet weight was measure. The trachea was incubated at
20 room temperature in 1 ml of acetone-0.3 % sodium sulfate
(7:3) overnight and Evans' blue dye was extracted from the
trachea. The extract solution was centrifuged at 2800 rpm
for 5 minutes. The amount of Evans' blue dye in the
supernatant was quantified by measuring absorbance at 620
25 mm.
The reaction of accelerating the permeability of blood
vessels is expressed in terms of the amount of Evans' blue
( 4 g) per trachea unit weight (g) and the effect of drug was
evaluated by calculating the degree of inhibition (%
30 inhibition) according to the following equation:



(10) a nitro group, (11) a cyano group, (12) an ami no group, 35 (13) a
nono- or di Wd)ﬁg/ahjwl am no group, 193 (14) a 5-nenbered toPOTARINIRIEd
cyclicam no group which may have 1 to 3 hetero atons selected fromthe
group consisting of nitrogen, oxygen agggsul fur atonms in addition to the
nitrogen atomin the am no group and which may be substituted 5 by C,

al kyl group, (15) a Ci- al kyl-carbonylam no group, (16) a C -6

al kyl -sul fonyl ami no group, (17) a Cl.6 al koxy-carbonyl group, (18) a

car boxyl gr a C16 al kyl -carbonyl group, (20) a carbanoyl
group, (21)%%%&1&1&1&2 -Cl1. 6 al kyl car banoy|l _group and (22) C16

al kyl sul f onyl grdﬂpodws&épmamtm@djuga@almﬁraéaem@phe to formRing A

and the 15 Hing !ﬁo'di\(e'sgel rﬁfﬂ@}e%ag‘igﬁ tic heterocyclic

ri ng havi ng 4 lt= > . contiGt i ng of
nitrogen, oxyjgenPoRd - ¥eSY I?Fméﬁ FHLY fha copgse onms, 20 (ii) a
S-menber ed t ol 9- parreabitity inarcapsaidint untrdaeddygromycl i ¢ ring having 1 to 3
hetero atons Sel ected fromthe group consisting of nitrogen, oxygen and
sul fur atons in addition to carbon atons, or (iii) a 3-nmenbered to

10- renber ed pyghi& Fydrocarbon, each 25 of which may have 1 to 4

substi t uent TSt

S SErected fTonT e grougp Conststing of (1) a hatogen atom (2]
a Cl, 6 al kyl Tggblsreraurthal PeSRR@ dd-M-o0m 1 to 5 substituerR@I%RecRfed from
the group coréséréric®f 30 ug/kg (@) a hydroxyueyryp. Inhibition

Example No) i.v.) (%)
56 (7.2)
57 (4.2)
60 (11)
61 { 2.6)
62 (3.2)
66 (41)
67 (1.6)
68 ( 3.2)
69 10 68.4%%*%
70 10 60 .5%%*%
71 (1.9)
72 (2.6)
76 100 41 .,.2%
77 100 64.0%
78 100 53.1%
137 (2.5)

5 a) Dunnett's test: * p<0.05, **pc0.01, ***pl0.001
b) ID,, values are given in parentheses.

From Table 3, it is apparent that the heterocyclic
compounds (I) or salts thereof have excellent inhibitory
action on the plasma extravasation induced by capsaicin.

10
INDUSTRIAL APPLICABILITY

The heterocyclic compounds (I) or salts thereof have

a tachykinin receptor antagonistic activity in vitro, and



(b) an am no group, (c) a carboxyl group, (d) a nitro group, (e) a nono- or
di-Cl.6 al group, 35 (f) a A-6 alkyl-carbory, p and
194 (g) a ha#gggﬁ atom (3) an optionally hal ogenated Cl1.6 aﬁidﬁ?’@?@ﬂp,

(4) an optionally hal ogenated Cl.6 alkglthlo group, (5) a C61*0 aryl* group,
5 (6) a Cl.7 acylam no group, (7) a &; acyloxy group, (8) a hydroxy
group, (9) a nitro group, (10) a cyano group, 10 (11) an am no group, (12)
a nono- or di-C3.-6 al kylam no group, (13) a 5-nenbered to 9-nenbered
cyclicamino group which nmay have 1 to 3 hetero atons selected fromthe
group consi&xe mpalfleias g mﬁq&gineﬁufqnnﬁnﬁventﬁngian&uquatingc)the 15

ni Lrogen alquRididdisy a@ﬂl&&f“ﬁnaﬂi@dé’pﬂsﬁ@é dogy! ani no group,
(15) a Ci1-6 kyI sulfonylanlno group, (16) a Cl1.6 a oxy-car bonyl group,

(17) a car RSEFhpayY o mammals: C .6 al kyl - carbonyl group, (19) a

car banoyl group, (20) a nono- or di-C .6 al kyl carbanoyl group, (21) a C, .6
al kyl sul fonyl group and (22) an oxo group; 25 the Rng Bis a (i)
5-nmenbered to 9-nenbered aromati c heterocyclic ring having 1 to 3 hetero
atons selected fromthe group consisting of nitrogen, nitrogen, oxygen and
sul fur atons in addition to carbon atons,




30 (ii) a 5-nenbered to 9-nenbered non-aromatic heterocyclic ring having 1
to 3 hetero wooes78el ected fromthe group consisting of nitrod&T/IP%YFEH
and sulfur atoms in addition to carbon atoms, or (iii) a 3-nenbered ta

10- menbered cyclic hydrocarbon, each 35j90f mhich may have 1 to 4
substituents selected fromthe group 195 consistin 1) a halo en
atom (2) a Cl1,6 alkyl group optionally having from ﬁlﬂum@ ’Hmlul

sel ected fromthe group consisting of 5 (a) b) an

am no group, (c) a carboxyl group, (ca M&tro group, (e) a nono- or di -
al-kyl am no group, 10 (1) Cl6 a}ky car bonyl oxy group and (Q) a
hal ogen atom (3) an optionally halogenated Cl16 al koxy group, (4) an

optionally hal ogeﬂaﬁﬁérﬁéceakzkzzsh&hbem beiRionS¥ox Preléndivlg oup, 15 (6)
a Cl.7 acylam no group,

) a C, 3 acyl ox roup, rox rou (9)
a nitro groupTeathn% ﬁﬁsﬂfﬂhp?n§éet?¥1$aﬁﬁ°aﬁ;96eﬁﬁaﬂé g?gé ﬂgno or
di-C, .6 abkylpaé?d}m;giw,wmlﬁ:) c@n@ﬁi&féﬁehedompoanﬁeﬁ‘bpﬁ:eéemtéﬂ BgTtRE group
whi ch nmay hav to 3 hetero atons selected fromthe group consisting of
ni trogen, ﬂ%&ﬁ‘ sul fur atons in addition to the 25 nitrogen atomin

the am no groupR Ax, & CN 6 al kyl - carbonyl ani no group, (15) a Ci,-
al kyl - sul f onyl &m lomgr oub, N(-;L(i)nz)an koxy-car bonyl group,
S g

R

wherein ring M is a heterocyclic ring wherein

=<

10 is one of -N=C<K, -CO-N< or -CS-N{;
R®* and R® are bonded to each other to form Ring A, or they
are the same or different and represent, independently., a
hydrogen atom or a substituent on the Ring M;
Ring A and Ring B represent, independently, an optionally-
15 substituted homocyclic or heterocyclic ring, with the
proviso that at least one of them is an optionally
substituted heterocyclic ring;
Ring C is an optionally substituted homocyclic or
heterocyclic ring:
20 Ring Z is an optionally substituted nitrogen-containing
heterocyclic ring: and
n is an integer from 1 to 6, or a salt thereof.
2. The pharmaceutical composition as claimed in claim 1,
wherein R® and R® are the same or different and represent,
25 independently, a hydrogen atom or a substituent selected
from the group consisting of
(1) a halogen atom,
(2) a C,, alkyl group optionally having from 1 to 5
substituents selected from the group consisting of
30 (a) a hydroxy group,
(b) a C,, alkoxy group,



(17) a carboxyl group, 30 (18) a Ci1, al kyl-carbonyl group, (19) a

car banoyl E{FP%Z‘V& 20) a nmono- or di-C,.6 al kyl carbanoyl grp%r/ﬁ%%ls?xl )Clé

al kyl sul fo p and (22) an oxo group; 35 the Ring Cis
5-nmenbered to 9-nmenbered heterocyclic ring, which has 1 to 3 hetero *at ons
selected fromthe group consisting oflgi%trogen, oxygen and sul fur atons,

optionally having 1 to 5 substituents selected fromthe had 1| of
5 (1) a halogen atom (2) an optionally hal ogenated G‘]jmmﬂmm"mm“m(:%)
an am no-substituted Cl1.4 al kyl group, (4) a nono- or di*Ccdt w s &
al kyl ami no- subst i tak e @Gl 4lkydyhigr @eupl0 (5) a carboxyl -substituted

Cl, 4 al kyl group, {¥)af b Ik(ﬁ(ty-car bonyl -substituted Cl1.4 al kyl group,
(7) a hydroxy-sub‘st)i6taute Cl.?a yl group, (8) a C3_1D cycl oal kyl group,

(9) a nitro groupleh® GORCYIAERS GEOWP. (11) a hydroxy group, (12) an
optional | y- hal ogersat ef dabddb:ap koo oup, (13) an optional I y-hal ogenat ed

Cl. 4 al kylthio group, an amno group, 20 (15) a nono- or di-C .4
al kyl am no group,(‘-’(%163 Qé‘%%ﬁﬁ%i’%d to 9-nmenbered cyclic amno group which

may have 1 to 3 haikre rbrw cel@ci®d, falkyliane ngr @apugonsi sting of
i no-oroup. 36 (7 st U B G SO AN TR S an
am nocar bonyl oxy (gowp,Ce(;199rulamime g@rodp, Cl..4 al kyl am nocar bonyl oxy
group, (k) a 5-membered to 9-membered cyclicamino group
10 which may have 1 to 3 heterc atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group and which may be
substituted by C, . alkyl group,
(1) a 5-membered or 6-membered aromatic heterocyclic
15 group having 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms,
(m) a 5-membered to 9-membered non-aromatic
heterocyclic group having 1 to 3 hetero atoms selected from
20 the group consisting of nitrogen, oxygen and sulfur atoms
in addition to carbon atoms,
(n) a C,, alkylsulfonylamino group,
(o) a C, ¢ alkyl-carbonyloxy group and
(p) a halogen atom,
25 (3) an optionally halogenated C, , alkoxy group,
(4) an optionally halogenated C, , alkylthio group,
(5) a
(6) a
(7) a C,, acylamino group,
30 (8) a
(9) a hydroxy group,

C,;.;0 Cycloalkyl group,
Ce.10 @ryl group,

C,.; acyloxy group,

(10) a nitro group,
(11) a cyano group,
(12) an amino group,
35 (13) a mono- or di-C, , alkylamino group,



(20) a C1.4 al kyl sul fonyl am no group, (21) a C, 4 al koxy-carbonyl group, 30
(22) an aral W wdgtaar bonyl group, (23) a carboxyl group, (24) RCTIP96/01358
al kyl - carbonyl group, (25) a C3-6 cycloal kyl -carbonyl group, (26) a .

car banoyl group, 35 (27) a nono- or di1&3.4 alkylca 197
(28) a C16 al kyl sul fonyl group and (29) a 5- nenbered u"onatlc
nonocyclic heterocyclic group which has 1 to 4 heteros from

the group consisting of nitrogen, oxygen and sulfur 5 atonB |n addition to

hal ted Cl4
iyl or (110 § bR ol o1 inBYreq' Syt PN IS et H B R 1y
- having 1 to Qlaé'iﬁbéttQ @eh?—;*,egel atond selgoted fg:anumheogsouplmsﬁsﬂmg(l) a
hal ogen at omog %) tadbgelt,| aRdeh fﬁic‘?%‘ﬁ]ﬁ?tﬁd dioms A k&%%ﬂfﬁ&?  £63¢né"

am no-substituted Cl1.74 aIkyI group, (4) a nono- or
al kyl ani no- s Hdmogan-aten 4.0 B‘I‘?ﬁm%ﬂﬁ°u95mq Uyliﬁhd@ﬁibbﬁﬁu@%b’stmt%@ed Cl4

al kyl grosip, b@ﬁblq ayﬂymxgraugstltuted Cl.4 alkyl group, (7)) a Cl.4

al koxy- car bonyl ituted. C_ 4 al k roup, 8) a C310 cycl oal kyl group,
(9) a nitro 3&3 %% ig 15c85bR8 Bx hydroxy group, (12) an

optionally-hdﬂa@emamgq ankym ahlﬁbnyg?gﬂmp g%%bfﬁg)ogtkggglIgrhgloggnaZed
gikslghrﬁgtngﬁg g?@%f(éigoﬁgn%eregng L o¥%Rser ed cyclic am no group which
a carboxyl group,
10 (19) a C,, alkyl-carbonyl group,

(20) a carbamoyl group,

(21) a mono- or di-C, ; alkylcarbamoyl group and

(22) C,, alkylsulfonyl group, or

R* and R® are bonded to each other to form Ring A, and the

15 Ring A is
(i) a 5-membered to 9-membered aromatic heterocyclic ring
having 1 to 3 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur atoms in addition to carbon
atoms,

20 (ii) a 5-membered to 9-membered non-aromatic heterocyclic
ring having 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms, or
(iii) a 3-membered to 10-membered cyclic hydrocarbon, each

25 of which may have 1 to 4 substituents selected from the group
consisting of
(1) a halogen atom,

(2) a C,, alkyl group optionally having from 1 to 5
substituents selected from the group consisting of

30 (a) a hydroxy group,

(b) an amino group,

(c) a carboxyl group,

(d) a nitro group,

(e) a mono- or di-C,, alkylamino group,

35 (f) a C,., alkyl-carbonyloxy group and



may have 1 to 3 hetero atons selected fromthe group consisting of

ni trogen, oxygen and sulfur atoms in addition to the nitro ,5),;99;3”5@ t he
am no grodﬁ°9g'07l3% 17) a C1, 4 al kyl - carbonyl ami no group, (18§

am nocar bonyl oxy group, (19) a nono- or di-Cl -4 al kyl am nocar bonyl oxy
group, (20) a Cl,4 al kyl sul fonyl am n&24r oup, (21) koxy- car bonyl
group, 35 (22) an aral kyl oxycarbonyl group, ’ﬂ@ HH ”!I”m

al kyl -carbonyl group, (25) a C3, cycloal kyl -car bony .

car banoyl group, 5 (27) a nono- or di-Cl.-4 al kyl carbanoyl group, (28) a
Cl.. al kyl sul fon;(lg)graotmal@gvén( 2%pma 5- nenbered or 6-nenbered aromatic

-monocyclic %ﬁt %E‘?C 3'18]‘1 Ba%g(élﬁa%% t toaikg?&ebgogborrs sel ected from
Sl

t he group rogen, oxygen an 10 "atons in addition
to carbon &4 pnmn Whmm@lﬂl)v dadogenated -1 a4kYItBi0 KRRy hal ogenat ed

Cl. 4 al kyl h nbered to 12-nenbered heterocyclic ring
whi ch may hsi/e%a?‘ﬂéast one (allfrgro atom sel ected fromthe group consisting

of nitBoget§) oy §an ary1aBLPEr 9EPYRB in 15 addition to Y and the nitrogen
atom al r eagy, on, R ngaé gg |g&@|uby having 1 to 5 substituents selected from
the group con5|st 6 al kyl group, (2) a C2-6 al kenyl group,
20 (3) a Ble &l ng (4) a C 8 cycloal kyl group, (5) a C38
cycl oal kyl ¢&4. 4 alieto g;fmmp (6) a C6-14 aryl group, (7) a nitro group, 25
(8) a Cyan? gsoupcygl% ardyg droxy group,
10 (11) an amino group,
(12) a mono- or di-C, alkylamino group.
(13) a 5-membered to 9-membered cyclicamino group which may
have 1 to 3 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur atoms in addition to the
15 nitrogen atom in the amino group,

(14) a C,, alkyl-carbonylamino group,

(15) a C, alkyl-sulfonylamino group,
(16) a C,, alkoxy-carbonyl group,
(17) a carboxyl group,
20 (18) a C, ¢ alkyl-carbonyl group,
(19) a carbamoyl group,
(20) a mono- or di-C, alkylcarbamoyl group,
(21) a C, alkylsulfonyl group and

(22) an oxo group;

25 the Ring B is a
(i) 5-membered to 9-membered aromatic heterocyclic ring
having 1 to 3 hetero atoms selected from the group consisting
of nitrogen, nitrogen, oxygen and sulfur atoms in addition
to carbon atoms,

30 (ii) a 5-membered to 9 -membered non-aromatic heterocyclic
ring having 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to carbon atoms, or
(iii) a 3-membered to 10-membered cyclic hydrocarbon, each

35 of which may have 1 to 4 substituents selected £rom the group



(10) a C1,4 al koxy group, (11) a Cl1.4 alkylthio group, (12) a am no group,
30 (13) a mwoovmdmszdi -C, .4 al kyl ami no group, (14) a 5- nenber REWHI/01358
9- menbered cyclic am no group which may have 1 to 3 hetero atons sel ected
fromthe group consisting of nitrogen, 1@sygen and sul fur atons in addition
to the nitrogen atomin the amno group, 35 (15) a Cl.4

al kyl - car bonyl am no group, 199 (16) a Cl-4 al kyls
(17) a C, .4 al koxy-carbonyl group, (18) a carboxyl H"ﬂm ﬁﬂ"’ﬁ"@,ﬁﬂg
aIkyI-carbon¥+ngi§g§n 50£(20) a carbanoyl group, (21) rFrono-

al-kyl car ba group 5 a C,6 alkylsulfonyl group, (23) an oxo group,

and (24) a tﬁlbx@ d?ﬁﬂtﬂﬂe!l@t%“- The pharmaceutical conposition as clainmed
inclaiml, pherel it RaaRG 1Ry tdiﬁtlml Hi g eftordnd £6psesent,

i ndependent | h en at om or substituent selected fromthe group
consi sti ng o¥U?§}1§uﬁa BgERLSELR{ 15 °m(§§ 4 9EPIDG CORBHS tmGu P Topt i onal |y
having freom1 to 5 (b iHydErdsy sgregp £d from the group consisting of (a) a
hydroxy group, (b) Cl alquy , (c) a C - alkylthio group, 20
(d) an am no group,€§ é%?f no group, (f) a nmono- or di-Cl.6
al kyl am no group, @p)earmnmboxleUEQEps cycl oal kyl am no group, (h) a
5-nmenbered to 9-ne C group 25 which may have 1 to 3 hetero
atons selected fro gggnﬁﬁﬁ §¥%£E

(e) a mono- or d4i-C,  alkylamino group,

10 (f) a C, ¢ alkyl-carbonyloxy group and
(g) a halogen atom,

(3) an optionally halogenated C, , alkoxy group,
(4) an optionally halogenated C, , alkylthio group,
(5) a C,,, aryl group,

15 (6) a C,, acylamino group,
(7) a
(8) a

(9) a nitro group,

C,.; acyloxy group,
hydroxy group,

(10) a cyano group,
20 (11) an amino group,
(12) a mono- or di-C, . alkylamino group,
(13) a 5-membered to 9-membered cyclicamino group which may
have 1 to 3 hetero atoms selected from the group consisting
of nitrogen, oxygen and sulfur atoms in addition to the
25 nitrogen atom in the amino group,

(14) a C, ( alkyl-carbonylamino group,

(15) a C,  alkyl-sulfonylamino group,
(16) a C, , alkoxy-carbonyl group,
(17) a carboxyl group,
30 (18) a C, ( alkyl-carbonyl group,
(19) a carbamoyl group,
(20) a mono- or di-C,, alkylcarbamoyl group,
(21) a C,. alkylsulfonyl group and

(22) an oxo group;
35 the Ring C is



consi sting nitrogen, oxygen and sulfur atonms in addition to the nitrogen

atomin th ' roup and, (i) a CL4 al kyl sul fonyl am no gr Cl.6
g"r@%@”g p (i) y y g 8%9%&)35@

al kyl -carb group and 30 (k) a halogen atom ( nenber ed
to 9-nmenbered cyclicam no group which may have 1 to 3 hetero atons- sel ected

fromthe group consisting of oxygen ah®®sul fur at ogmmym i i t he
nitrogen atomin the am no group and which nmay be 5 Wlmuw al kyl
35 group, 200 (4) a carboxyl group, (5) a carbanoyi drodp, s( a nono-

or di-Cll 6 al kyl carbanoyl group; or R8 and Rb are bonded to each other to
form Ri ng Ai)aad thenterdFoAd rmembered tintexpaycbicraibgr, edhiechias c

het erocycl i€ yj RILWREER 888t £81d88hCHLoR! S GRLES SIS0 Oup

consi sting of nitrogen, ygen an fur atons Tn on to carbon
atons, opt iNgIAgeTISuKYgeR aadpFutbugl /YPmEy tptienely pwing la t-4 ary!
group whi chs nsibRe idhtld tsdhrddaa ¥ond Uik idretiy ool etafl fgom the group
consisting of (i).a_Cl6 alkél group optionally substituted by a hydroxy
group, ©ii)lld C?- haLRgPRarLBMyl group and (iii) a carboxyl group; the Ring
Cis a C614 xy yhngbptiponhildlk haYobenatbat Cf U el grcups, substituents
selected fr the group consisting.of, 15 I} a_halogen atom (ii) an
optionally( I088n§Wé88C§Bg3%&§Pt§PO h‘aﬁﬁ£¥%i9¥°3pC1lo al koxy group; the
Ring Z is 44 nanimened owr @2-Gpgbalkylaminoosybstitutad Ghi chdlkwl have at

| east one tbgt(ﬁpo atom sel ected fromthe group consisting of nitrogen,

oxygen and sultur atonms in 20 addition to Y and the nitrogen atom
opti on&Ply @bshi carbaxyy-substitutBdt CiuetlsylegEeuRd from the group

consi sting @) (k) ca, APxekiyéatbohPl - shibst BthYEE08Y, HOHPL agbyp i i) an oxo
group 4. THe pharIRceut LoBkRTRAY & ONa iRy £ ghaRg, I n clarm L,

(8) a C,,, cycloalkyl group,
(9) a nitro group,

15 (10) a cyano group,
(11) a hydroxy group,
(12) an optionally-halogenated C, ,, alkoxy group,
{13) an optionally-halogenated C, , alkylthio group,
(14) an amino group,

20 (15) a mono- or d4i-C,, alkylamino group,
(16) a 5-membered to 9-membered cyclic amino group which
may have 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group,

25 (17) a C,, alkyl-carbonylamino group.
(18) an aminocarbonyloxy group,
(19) a mono- or di-C, , alkylaminocarbonyloxy group,
(20) a C,, alkylsulfonylamino group,
(21) a C,., alkoxy-carbonyl group,

30 (22) an aralkyloxycarbonyl group,
(23) a carboxyl group,

(24) a C, ¢ alkyl-carbonyl group,
(25) a C,( cycloalkyl-carbonyl group,
(26) a carbamoyl group,
35 (27) a mono- or di-C,, alkylcarbamoyl group,



25 which conprises a conpound represented by the formula: wherein RL is a

Cl. 6 al kyl gwouw/47R2 is a Cl6 al koxy group,

al kyl group,

is 1 to 5 groups 30 selected fromthe

a 201 C1,6 al kyl group and a hal ogen atom provi ded
a nethyl group and R2 is s trifluoronmethyl group, Xis E”

(2) when R

optional | y hal ogerrQTagrozaB58

a hal ogen atom a hydroxy group or C7.1, aral kyl oxy group, X

is a

atomor a halggi
claim1, whid
bi s(trifluor 6280hpl Phwempered, prs69mepberede aaieptdmonocyclic

) ¢ -Gh9XR"
SratoRIELle) phath RO RECE L. Peteme guoms soectad
phar maceut i c&FoRopEsOEPYR SONELgLARY of MH4LAIED WR¥gerbmNd saslfur
(9R) - 7- (35 5- diteRish9xYA8AZYidn to carbon atoms, optionally substituted

nmet hyl - 5- (4-
(1, 4] di azoci

6,7,8,9,10, 11- hexahydr o- 9-

6, 13-di oxo-1

conprises (9
. fl uorophenyl

9S)-7- 5-
g,??S,QF?%,l

I
met hyl group and R is a nmethoxy group,* Xd Sta

3ﬁSF?gL%§%§§§?¥f¥§¥§?5£gﬁﬁeﬁhhca' conposition as cl ai

nyl ) -

et hyl - 5- (4- net hyl phe
PlFE]&i8?6&9H8?§?136ﬁPPfPﬂ Ehhbe&?ﬂe &F a salt the
15 7. The miianmceuhiemlerﬁdnmgsimi-icmmxfmicMﬂm Iydaroedxrbovi ch
R) - Z-(3,.5-di nef hoxybe - 4-
o3 gy el BPRep e getgotea rom the group
di oxo- 13H [ | copdiistdmignoff2, 1-g] [ 1, 7] napht hyri dine or a salt thereof.

313(t &l BhYgEgARth) benzyl |-

exahy

-5-(4- et hyl ) phenyl -

6, 12- di oxo- [ 4] drBzepraepally ghplogpRaRhFuidifecHl Irewpt t her eof .
conmpound r epregenafdanynbbsubstithdeaOcyheatkpl Ryrbapa C16 al kyl group, R2

Is a Cl-6 al
atom a hydr

S0 R B AELRERRSC Gt it & 2By

sel ected fromxdup,group consisting of a hydrogen atom a

15

20

25

30

35

(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)

carboxyl-substituted C, , alkyl group,

a
a hydroxy-substituted C,_, alkyl group,
a C,, alkoxy-carbonyl-substituted C, , alkyl group,
a C,,, cycloalkyl group,

a nitro group,

a cyano group,

a hydroxy group,

an optionally-halogenated C, ,, alkoxy group,

an optionally-halogenated C, , alkylthio group,

an amino group,

a mono- or di-C,_, alkylamino group,

a 5-membered to 9-membered cyclic amino group which

may have 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition

to the nitrogen atom in the amino group,

(17)
(18)
(19)
(20)
(21)
(22)

a C,, alkyl-carbonylamino group,

an aminocarbonyloxy group,

a mono- or 4i-C, , alkylaminocarbonyloxy group,
a C, , alkylsulfonylamino group,

a C, , alkoxy-carbonyl group,

an aralkyloxycarbonyl group,

®pp consisting of a hydrogenm atom

e

nmed in

r eof .

20 8.

9. A

| ogen



30 C.1-6 al kyl group and a hal ogen atom provided that (1) when 202 R

s a nmethy and R2 is s trifluoronethyl group, Xis a om
and (2) V\hgvn&%%}??’sz a methyl group and R2 is a nethoxy group,@/ﬁg%&zg&

hydrogen atom or a hal ogen atom or a salt thereof. 5 10. A conpountd as
clained in claim9, wherein RLis a Gi%alkyl group, R2is a C, .3 al koxy
group, optionally hal ogenated C, 3 al kyl group, a hal ogen atom a hydroxy

group or a benzyloxy group, X is a hydrogen atom or 1 an I ed
fromthe group consisting of a C 3 al kyl group and 10 gl“ 'ﬁm:"ﬂt"im,mfl
A conpound (@3 )cleaiomadoxylcigxiompd, wherein Rl is a nethyl «groupLgreups is

a met hoxy qr@qp,a 31l ehﬂﬁi}i-?é?HBnyingEéﬁBEOpoxy group, a nethyl group, a
trifluoronet gl grddp, a chlorine atom _a hydroxy group or a benzyl oxy
group, X 1%25)s a CaydFpgénaskphr CATRERKY 9§P8Bp, or 1 or 2 chlorine or

fluorine at@®y. aldarb OPQ@U@S, claimed in claim9 whichis (9R)-7-
(3, 5-di pet hoxybenzyl ) -5-(4-f1 uoro nyl)-6,7,8,9,10, 11-
hoxahy - 3 278t By FEROT3 o0 G Crar BLET AP REBEY hoBEORD. 20
gl [1, 7] napht2e)r iadi0)g. alRyléupfongiugrotipaandnpound as claimed in claim9.
by cycl | 21 4g°0 GomsRuiireara oFopriear3adad it madhadi€oant or oups
from whi ch hetgmoqyalder gsenpewhiyght hasf brvel 4 heterzdatioms setedtedget her
o o oL B B LAREE it Fort IABARAY BablfPu0 AR A0 Lhe
15. A phar mdeast ilBapdddkpesi £ dﬁﬁlgmre:rﬁ%@ﬁyr iopdslonally substituted
by 1 to 3 optionally halogenated C, , alkyl:;
the Ring Z is a 5-membered to 12-membered heterocyclic ring
which may have at least one hetero atom selected from the
group consisting of nitrogen, oxygen and sulfur atoms in
15 addition to ¥ and the nitrogen atom already on Ring Z,
optionally having 1 to 5 substituents selected £from the group
consisting of
(1) a C,, alkyl group,
(2)
20 (3)
(4)
(5)
(6)

a C,, alkenyl group,
a

a

a

a
(7) a nitro group,
a

a

a

a

a

a

C,. alkynyl group,

C,.s cycloalkyl group,

C,., cycloalkyl-C,, alkyl group,
Cs-.14 @ryl group,

25 (8) cyano group,
(9) hydroxy group,
(10) C,., alkoxy group,
(11) C,., alkylthio group,

(12)
30 (13)
(14) a 5-membered to 9-membered cyclic amino group which

amino group,
mono- or di-C,, alkylamino group,

may have 1 to 3 hetero atoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group,

35 (15) a ¢, , alkyl-carbonylamino group,



5 conpound as clainmed in claim9. 16. A conposition for antagonizing a
tachyki ni n rwoewunszvxlm ch conprises a conpound as clai med i n ®CAIRPTO13IS. A
conposi tion for antagoni zing a Substance P receptor which conprises a.

neur oki nin A receptor which corrprl ses a conpound as clained in cla

A pharmaceutical conposition for preventing or treating ?uﬁmﬂuﬂs ll H“l
mcturition Whl ch conprises a conpound as claimed in clai

phar maceuti c SItI eating di sordeérs’ of asthrra
rheumatoid a ”R"s)‘ 4 osl?(& %{Jh rﬁ)ﬁﬁm pai rﬁo‘icéj irritabl e bowel syndrone
or enesis, vhl'bh a:cﬂrpflas'lé@w-mnhnm BRI rred inclaim9. 21. Use of a

conmpound re £y L5l a: 20 wherein ring Mis a heterocyclic
ring wherei ﬁ(% on:éjé%)JTtty %fﬁ N< or -CS-N<; Ra and Rb are bonded to

each ot her t@?br#n%n@lkylo‘rcfﬂwy% 9ERWP i he sane or different and
represent, i(ggp eélctgﬁggamo hygé@gen atomor a substituent on the Ring M

Ring Aand Rn epresen | ndep tl otlonally substituted
hormocyclic of2 ﬁ)et%r Tl%rr‘?h‘ - walrﬂqfn-\fégf}? %ﬁ 9F2Pat | east one of them
is an optiongg2y 80cs ylzﬂnqﬁlﬁlﬂcfchgnergm@m cring; Ring Cis an optionally

substituted cli'c or 204 _heterocyclic ring; Ring Zis an optionally
substituted Qfﬂ) %‘é mf:%n?]é?‘ﬁ?hg h terocyclic ring; and nis an integer from

1to 6, or a(z4)tattieiewd gooup.manufacturing a conposition for preventing
or treabing ePr%%' gﬂarﬁ\gébﬁrtXcaﬁHBbﬁgggﬂEﬁﬁ X@ éiféﬂﬁ‘é& A AMEngPat hy.

22. A méthod for enting or treatin | sor
whereln R® and are the same or dlfferent and represent,

independently, a hydrogen atom or a substituent selected
from the group consisting of
(1) a halogen atom,
15 (2) a C, alkyl group optionally having from 1 to 5
substituents selected from the group consisting of
(a) a hydroxy group,
(b) a C, ; alkoxy group,
(c) a C,, alkylthio group,
20 (d) an amino group,
(e) a C,, acylamino group,
(f£) a mono- or di-C,  alkylamino group,
(g) a mono- or di-C,; cycloalkylamino group,
(h) a 5-membered to 9-membered cyclicamino group
25 which may have 1 to 3 hetero atoms selected from the group
consisting nitrogen, oxygen and sulfur atoms in addition
to the nitrogen atom in the amino group anad,
(i) a C,, alkylsulfonylamino group,
(j) a C,., alkyl-carbonyloxy group and
30 (k) a halogen atom,
(3) a 5-membered to 9-membered cyclicamino group which may
have 1 to 3 hetero atoms selected from the group consisting
of oxygen and sulfur atoms in addition to the nitrogen atom
in the amino group and which may be substituted by C,  alkyl
35 group,



mcturition in manmmal s which conprises admnistrating to 10 a subject in
need an effective amunt of a conpound represented by the for : rein
ring Mis ?egf"gP&cycl ic ring wherein 15 is one of -N=C<, ?)6@5@/01%
-CS-N<; Ra and Rb are bonded to each other to formR ng A or they awe t he
same or different and represent, indephdently, a hydrogen at om or

substituent on the Rhng M R ng Aand Ring B represen an
optionally 20 substituted honmocyclic or heterocyclic !m mm mu
proviso that at |east one of themis an optionally subs yclic

ring, Ri ng (@)i saanavpoxyphagtrgupubstitut ed honocyclic or heterocyclic ring;
25 Ring s a y tituted nitrogen-containing heterocyclic
ring; and rg ?s gnQIQ%?%H%i ?fHﬂé to 6, or a salt thereof. 23. Use of a
conpound ad 6dl anBenen @Fa@m’@ § ALakeAzRaneY hg@ECRRIREi t i on f or

ant agoni zi g &xaa@h&kbnbanaeae@é%acﬁootﬂér wef&équ U Agne ai med in
claim9 for rranuf acturin har maceut I cal osition_for ant a n| zing a
Subst ande Ringpa s rébéeﬁlg e gg to 9 membere romatic heterocyc

Useof acorrpmm@asmllahnnds e OhetsrdUABOIET saleat §f af et etid @aloup
compound aS RIS AE a8k aeR Mad i atons i aaditiar
conposi ti oreof oarboneaﬁcmgs ,dpp(hn.daailwf substitutedrhy £/, alkyl group.
compost £1 o ol LiPeii T hct Gabrddns P rovhcr a? B AR bIEM by
ost eoat®hr |Sﬂib§tlﬁmeﬁtsc§l§é-l¢0t|e|dr Erem &hisogEoupy, sensris tdmgemEsi(d) whi ch
conprises g COQPE&'I'%&%&'O@M&l’lyCISGb@tQtuZ%d Py B URA-dF @depgoni zing a
t achyki nin recjepto I n
C,.¢ alkylcarbonyl group and (iii) a carboxyl group:;
the Ring C is a C,,, aryl group which may be substituted by
1 to 3 substituents selected from the group consisting of
15 (i) ahalogen atom, (ii) an optionally halogenated C,_,, alkyl
group and (iii) a C, ,, alkoxy group:;
the Ring Z is a 5-membered to 12-membered heterocyclic ring
which may have at least one hetero atom selected from the
group consisting of nitrogen, oxygen and sulfur atoms in
20 addition to ¥ and the nitrogen atom, optionally substituted
by 1 to 3 substituents selected from the group consisting
of (i) a C, , alkyl group, (ii) a hydroxy group and (iii) an
OXO group:;
4. The pharmaceutical composition as claimed in claim 1,
25 which comprises a compound represented by the formula:

wherein R* is a C,  alkyl group, R® is a C, alkoxy group,
optionally halogenated C, ; alkyl group, a halogen atom, a
hydroxy group or C,,; aralkyloxy group, X is 1 to 5 groups
30 selected from the group consisting of a hydrogen atom, a



mamral s whi ch conprises administrating to a subject in need, 15 an
ef fective ammong/igisza conpound as clained in claim9. 29. A nepdmebboI3ss
ant agoni zing a Substance P receptor in mammals which conprlses

adm nistrating to a subject in need an g§fective armunt ound as
claimed in claim9. 30. A nethod for antagonizing a ne " u ﬂﬂl fmo

~in 20 mammal s which conprises admnistrating to a sum
ef fective anmount of a conpound as cl ai ned |n claim9. 31. A nethod Yor

n_in rises
acim i strat 1 gy Sosy Lo o8 Y 801 8hShy pbbe UatrfBRY red (LERABE ac
clained 25 Rn Je$a¢rﬂl@th562 groumtandl Ron:LSprse\temem'@mmethm igpup st ders
of asthma, rheuged i dgéh tdedd) %m%)s(tzqo%ﬂelﬁr RUSy aoﬂfe'?: g’st ) gl Lhigt bl e

bowel syndrone or emeSis in mama ch conpri ses a tlng
subj ect i n né&d2 MLEIIB/EGTAPI0X LMy dBTogen aivesuny ashﬂ@slemcatom.cl a| m

9. 5 5. The pharmaceutical composition as claimed in claim 1, -
which comprises (9R)-7-[3,5-
bis(trifluoromethyl)benzyl]-6,7,8,9,10,11-hexahydro—9-
methyl-5-(4-methylphenyl)-6,13-dioxo-13H-
[1,4]diazocino[2,1-gl[1,7]naphthyridine or a salt thereof.

10 6. The pharmaceutical composition as claimed in claim 1,
which comprises (9R)-7-(3,5-dimethoxybenzyl)-
6,7,8,9,10,11-hexahydro-9-methyl-5-(4-methylphenyl)-
6,13-dioxo-13H-[1,4]diazocino[2,1-g][1, 7]lnaphthyridine
or a salt thereof.

15 7. The pharmaceutical composition as claimed in claim 1,
which comprises (9R)-7-(3,5-dimethoxybenzyl)-5-(4-
fluorophenyl)-6,7,8,9,10,11-hexahydro-9-methyl-6,13-
dioxo-13H-[1,4]diazocino[2,1-g][1, 7lnaphthyridine or a
salt thereof.

20 8. (98)-7-[3,5-bis(trifluoromethyl)benzyl]-
6,7.8,9,10,12-hexahydro-9-methyl-5-(4-methyl)phenyl-
6,12-dioxo-[1,4]diazepino[2,1-g][1,7]naphthyridine or a
salt thereof.

9. A compound represented by the formula:

0
w
ii'] // ﬁ
0
i!ln Rz

25 X
wherein R' is a C,, alkyl group, R* is a C, , alkoxy group,
optionally halogenated C, ; alkyl group, a halogen atom, a
hydroxy group or a C,,; aralkyloxy group, X is 1 to 5 groups
selected from the group consisting of a hydrogen atom, a
30 C,, alkyl group and a halogen atom, provided that (1) when
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R' is a methyl group and R? is s trifluoromethyl group, X
is a halogen atom and (2) when R' is a methyl group and R?
is a methoxy group, X is a hydrogen atom or a halogen atom,
or a salt thereof.
5 10. A compound as claimed in claim 9, wherein R' is a C,_,

alkyl group, R*is a C,.; alkoxy group, optionally halogenated
C,.; alkyl group, a halogen atom, a hydroxy group or a
benzyloxy group, X is a hydrogen atom, or 1 or 2 groups
selected from the group consisting of a C,_, alkyl group and

10 a halogen atom.
11. A compound as claimed in claim 9, wherein R' is a methyl
group group, R’ is a methoxy group, an ethoxy group, an
isopropoxy group, a methyl group, a trifluoromethyl group,
a chlorine atom, a hydroxy group or a benzyloxy group, X

15 is a hydrogen atom, a methyl group, or 1 or 2 chlorine or
fluorine atoms.
12. A compound as claimed in claim 9 which is (9R)-7-
(3,5-dimethoxybenzyl)-5-(4-fluorophenyl)-6,7,8,9,10,11-
hexahydro-9-methyl-6,13~-dioxo-13H~[1,4]diazocino[2,1-

20 glll,7]lnaphthyridine.
13. A pro-drug of a compound as claimed in claim 9.
14. A method for producing a compound as claimed in claim
9, characterized by cyclizing a compound of a formula:

A—L

25 wherein D and E represent groups from which a group
represented by the formula:

\ R
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is formed together with the nitrogen atom adjacent to E,
L represents a leaving group, and the other symbols are the
same meanings as those in claim 9, or a salt thereof.

203

15. A pharmaceutical composition which comprises a
compound as claimed in claim 9. '

16. A composition for antagonizing a tachykinin receptor
which comprises a compound as claimed in claim 9.

17. A composition for antagonizing a Substance P receptor
which comprises a compound as claimed in claim 9.

18. A composition for antagonizing a neurokinin A receptor
which comprises a compound as claimed in claim 9.

19. A pharmaceutical composition for preventing or
treating disorders of micturition which comprises a
compound as claimed in claim 9.

20. A pharmaceutical composition for preventing or
treating disorders of asthma, rheumatoid arthritis,
osteocarthritis, pain, cough, irritable bowel syndrome oxr
emesis, which comprises a compound as claimed in claim 9.
21. Use of a compound represented by the formula:

',.-Ra X.\/\
XN LI N—(CH),,—@
... R /

wherein ring M is a heterocyclic ring wherein
——X::::‘Y<:

is one of -N=C{, ~CO-N< or -CS-N{;

R* and R® are bonded to each other to form Ring A, or they
are the same or different and represent, independently, a
hydrogen atom or a substituent on the Ring M;

Ring A and Ring B represent, independently, an optionally
substituted homocyclic or heterocyclic ring, with the
proviso that at least one of them is an optionally
substituted heterocyclic ring;

Ring C is an optionally substituted homocyclic or
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heterocyclic ring;

Ring Z is an optionally substituted nitrogen-containing
heterocyclic ring; and

n is an integer from 1 to 6, or a salt thereof for
manufacturing a composition for preventing or treating
depression, anxiety, manic-depressive illness or
psychopathy.

22. A method for preventing or treating disorders of
micturition in mammals which comprises administrating to
a subject in need an effective amount of a compound
represented by the formula:

_.--Ra X\W/_\
Ca ez N—(cnp,,@
A Rb /

wherein ring M is a heterocyclic ring wherein

is one of -N=C{, -CO-N< or -CS-N{;

R* and R® are bonded to each other to form Ring A, or they
are the same or different and represent, independently, a
hydrogen atom or a substituent on the Ring M:

Ring A and Ring B represent, independently, an optionally
substituted homocyclic or heterocyclic ring, with the
proviso that at least one of them is an optionally
substituted heterocyclic ring;

Ring C is an optionally substituted homocyclic or
heterocyclic ring;

Ring Z is an optionally substituted nitrogen-containing
heterocyclic ring; and

n is an integer from 1 to 6, or a salt thereof.

23. Use of a compound as claimed in claim 9 for manufacturing
a composition for antagonizing a tachykinin receptor.
24. Use of a compound as claimed in claim ¢ for manufacturing
a pharmaceutical composition for antagonizing a Substance
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P receptor.

25. Use of a compound as claimed in claim 9 for manufacturing
a pharmaceutical composition for antagonizing a neurokinin
A receptor.

26. Use of a compound as claimed in claim 9 for manufacturing
a pharmaceutical composition for treating disorders of
micturition.

27. Use of a compound as claimed in claim 9 for manufacturing
a pharmaceutical composition for treating disorders of
asthma, rheumatoid arthritis, osteoarthritis, pain, cough,
irritable bowel syndrome or emesis, which comprises a
compound as claimed in claim 9.

28. A method for antagonizing a tachykinin receptor in
mammals which comprises administrating to a subject in need,
an effective amount of a compound as claimed in claim 9.
29. A method for antagonizing a Substance P receptor in
mammals which comprises administrating to a subject in need
an effective amount of a compound as claimed in claim 9.
30. A method for antagonizing a neurokinin A receptor in
mammals which comprises administrating to a subject in need
an effective amount of a compound as claimed in claim 9.
31. A method for preventing or treating disorders of
micturition in mammals which comprises administrating to
a subject in need an effective amount of a compound as claimed
in claim 9.

32. Amethod for preventing or treating disorders of asthma,
rheumatoid arthritis, osteoarthritis, pain, cough,
irritable bowel syndrome or emesis in mammals which
comprises administrating to a subject in need an effective
amount of a compound as claimed in claim 9.



