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Tachyki nin receéptor antagonists : The prese 46vent|on
relates to novel cyclic . -;conpdunds havi ng an exc%IIent tachyki nin_
recept or -+ 4, .antagonistic effect, and a nethod for |ng t hem
as well as a, conp05|t|on contai ning the foregoing Fllc N
conmpounds. . apsai ci,ne ) conponen
tonp be in Ay, CC S O I e TSt are €

which sel ectively. stinul at es C—flbers conpr|5|ng substance P

= (‘herei nafter. sinpl )i'hreega‘?:’ers"e?xtt q rAention rel?"&i}p‘jo qgé&;gfo#w?%A (NKA) ,

cal citonin gene-relate %cprlnary
sensory nerve SO %ﬁV1ng an exqdeljant: ccaghykimin i re¢epbenr opept i des.

Tachyki ni n i s agtaQeei 'sQ:k:ere'quE%rt a PP rfthod f.or rodii¢y £ '
Subst ance P (Sp)we&ﬂghrOKInln NKA) neuro£ ﬁln %ﬁ(NKB) are

known i n mamr@fs as; & gomposition qamining Qhﬁﬁipfﬁﬁﬁ+6@s bind to

t he correspongyedic co?poundsreceptors (neur oki nin-1, neurokinin-2,

neur oki ni n- 3) U .exist in I|V|n bod to, thereb exhlblt

vari ous : CaPsed 6%@%? %cflfl ive e entla{] g
neuropeptldesbesubsBaQGOSQCMQG aind h@a@esﬁ known as afsuhsman@ad has been
extract from Shine e tos civel¥atimiates AN AP Lo ure
extract from |

was . ugstaprendd (hgredneftem siapdy Frqf@:@rq;bmq oS oI st i ng

of 11 amino ?ﬁed&okhthAkremﬂhéhé&%%izﬁﬁf%é%réﬂoﬁﬁted peptldesf;gtems as
i nportant ro eri [ and central “nervous
azplnfornatlozckggh Fer g BSFaREémSFYiﬁ§n5°rY nerve \{q.thexeh@di ti on,

it is consi delébderh&e subht dnteiRsic neurope;ﬁ:ii.ﬂ'dés3I pates in various

di sorders (for exaﬂ’:ﬁykﬁﬁiﬂ is a gener.1.cI I%erm ot:.! Q" r%lnl ergél
pol | aki suria, urinary

neuropeptldes Substance P (SP) , neurokinin A (NKA)
and neurokinin B (NKB) are known in mammals, and it is
known that these peptides bind to the corresponding
receptors (neurokinin-1, neurokinin-2, neurokinin-B)
that exist in living body to thereby exhibit various
biological activities.

Of such neuropeptides, subsfance-P has the longest
history and has been studied in detail. . In 1931, the
existence of substance P in the extract from equine
intestines was cdﬁfirmed? and its structure was
determined in 1971. Substance P is a peptide consisting
of 11 amino acids. It is known that substance P plays
an important role in the peripheral and central nervous
systems as an inféémation transmitter substance or the
like. In addition, it is considered that substance P
pér;icipates in various disorders (for example, pain,
inflammation, allergy, pollakisuria, urinary
incon%;ﬁénce, respiratory tract disorders, psycosis,
etc.)

Substance P is broadly distributed over the

. central and peripheral nervous systems, while having,
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I nconti nence, respiratory tract disorders, psycosis, etc.)

Substance P is broadly distributed over the central and
peri pheral nervous systens, while having, _
2 in addition to the function as a transmtter substance for primry

sensory neurons, various physiological activities for vasodilation,
pronotion of vascular extravasation, contraction of snpooth mnuscles,

neur oAl e 1 R4 REERY LY P8 HHELLBR, o, AUl lale Ll R ance
| i berated froﬁvrhprlmanYnaen§¢theeBponab aanioals) phyrsiodoegicala pain
| pul st 1 ansgit gyl pgepary t9a§8&9ﬂ9@?.fﬁgﬁn§%%ﬂ§t‘1%g babagturaherat ed from

the peripheral “fermna uces an rn Feaponse In the noci ceptive
field. 1n add?%Féﬂvaﬁét%gncoﬁ@ﬂﬁ§?@§lPﬁanSﬁmP§thnWBﬁ¢éGSunnﬁwﬂqaader type

denentia (seeax8Vt&¥6EY! a@tEVLE’WSthQGhE%nRe‘ph:%%uMﬁ' of7€1m&lésl%29 308,

1993 Journal of Autono ar nacol og Vol . 13, . 23-9 (1993)]
gu présent t+@@?ﬂ$fé$#ﬁﬁf1%ﬂg%ﬁﬁﬁ@eﬂﬁveesgen ﬁﬁoﬂﬁréécPﬂé§é H&vil®g a

subst ance P r]exmmothaﬁtsgohibérate&f €ebm the Itanhaname&e Bakespikaild- Qpen

1- 287095, f :
g?err] A-D-Trsgéféég )H?gé 2§err?u§h§?%PnlﬁP§ﬁg% ?Eﬁpggéﬁﬁstgehyﬂﬁﬂben atom *
or an ami no- %@ osecondaryroeproms candl thptesS@nfiliberbyedodeomathe an
ani no- pr ot ect hdigi Gk EHPL é‘eﬁﬁi&éﬂ“ﬂdﬂ:&&’eé alnﬁx%mﬂsewy gfggbia%v il Over)

al kyl group, or a protected carb ower rou represents
an ar-. (| oner§hey iceRbbve of ﬁ?%@p O;naaggp§&p9, lt lS considered

that SP is involved in Alzheimer type deméntia [see
review article: Physiological Reviews, Vol. 73, pp.
229-308, (1993); Journal of Autonomic Pharmacology,
Vol. 13, pp. 23-93, (199%93)].

At present,'the following compounds have been
known as those having a substance P receptor
.antagonistic effeqt.

(1) In Japanese Patent Laid-Open No. 1-287095,
disclosed are compounds of a formula:

R'-A-D-Trp(R?)-Phe-R’
wherein Rl.represents a hydrogen'atom or an amino-
protecting group; R? represents a hydrogen atom, an-
amino-protecting group, a carbamoyl-(lower) alkyl
group, a carboxy-(lower) alkyl group, or a protected
carboxy-(lower) alkyl group; R’ represents an ar-
(lower) alky;.group, a group of a formula: |

R4 E
._N<:Rs | .

wherein R* and R’ represent, independently, a hydrogen
atom, an aryl group or an optionally substituted lower
alkyl group, or R' and R’ are bonded to each other to
form a benzene-condensed lower alkylene group,
or a group of a formula:

-0R°®



[err] wherein R err] and R err] represent, independently, a hydrogen
atom an aryl group or an optionally substituted | ower al kyl group, or
Rlerr] and Rlerr] are bonded to each other to form a benzene-condensed

| ower al kyl ene group, or a group of a fBornul a: [err]

wherein R err] represents a hydrogen atom an aryl group or an optionally
substituted lower alkyl group; A represents a single bond or one or two

anmino acid re |dues 1grovided t hat en Ais one amino acid residue of
-D-Trp-, Ri¥ FPRrE§En At Yregens a?f%fhé’b&frl’]( Aroyp, or
EP- A- 436, 334,azdl@ﬂlaﬁmw esmmmwbd OIoﬁef OéIf)d*B groupferr] (3) In
EP- A- 429, 366 di scl ose are co a for

represents sin e or one or two amino acid

resxdues, provided that when A is one amino acid
residue of -D-Trp-, R’ is not be a hydrogen atom, and a
salt thereof. '
(2) In EP-A-436,334, disclosed are compounds of a

formula°
NH—CHz
¢ b @

, etc.

(3) In EP-A-429,366, disclosed are compounds of a
formula:

(4) In Journal of Medicinal Chemistry, Vol. 34, p.
1751 (1991), disclosed are compounds of a formula:

2“5 c
‘*’ cle
(2H5 Ca

., etc.
(5) In WO91/09844, disclosed are compounds of a
formula:



[err] (4) In Journal of Medicinal Chem stry, Vol. 34, p. 1751 (1991),

di scl osed are conpounds of a fornul a: [err] (5)
In WO91/ 09844, disclosed are conmpounds of a formul a:
4 [err] 4
, 0CH3
, etc.
(6) In EP-A-522,808, disclosed are compounds of a
formula:

(7) In W093/01169, disclosed are compounds of a
formula:

: _ , etc.
(8) In EP-A-532,456, disclosed are compounds of a
formula:

g HO—

, etc.

(9) In Bioorganic & Medicinal Chemistry Letters, Vol.
4, p. 1903 (1994), disclosed is a compound of a
formula:



(6) I'n EP-A-522,808, disclosed are conmpounds of a fornul a:

[err] (7) I'n W03/01169, disclosed are conpounds of a fornul a:
[err] (8) In EP-A-532,456, disclosed are conpounds of a fornmula:
[err] (9) In Bioorganic & Medicinal®Chenm stry Letters, Vol. 4, p. 1903

(1994), disclosed is a conpound of a fornul a:

(10) In European Journal of Pharmacology, Vol. 250, p.
403 (1993), disclosed is a compound of a formula:

¢

Q—@i/ )\/@}\

Cl-

(11) In EP-A-585,913, disclosed are compounds of a
formula:

wherein Ring A may be optionally substituted;

RingIB represents an optionally substituted benzene
ring; _

one of X and Y represents -NR'- (where R' represents a
hydrogen atom, an optionally substituted hydroéafbon
group, an optionally substituted hydroxyl group or an
optionally substituted amino group), -O0- or -S-, while
- the other represents -CO-, -CS- or —C(R?)th (where R
and R* represent, independently, a hydrogen atom or an
optionally substituted hydrocarbon group); or one of
these represents -N=, while the other represents =CR’-
(where R? represents a hydrogen atom, a halogen atom,
an optionally substituted hydrocarbon group, an



[err] (10) In European Journal of Pharmacol ogy, Vol. 250, p. 403 (1993),
di scl osed is a conpound of a fornul a: [err]

(11) In EP-A-585,913, disclosed are conpounds of a formul a:

wherein Ring A may be optionally substi®uted; Ring B represents an
optionally substituted benzene ring; one of X and Y represents -NRerr] -
(where R err] represents a hydrogen atom an optionally substituted

hydrocarbor & aufin A PRI e Y SH A8 S0y " O Yln QL QEREQG 2N
hydroxyl group, or a mercapto group optionally
substituted by an optionally substituted hydrocarbon
group); '
seeereee represents a single bond or a double bond;
Z represents =CR‘- (where R* represents a hydrogen
atom, a hydroxyl group or an optionally substituted

hydrocarbon group) or a nitrogen atom, when ...
adjacent to 2 is a single bond, and . . represents a
carbon atom when e adjacent to Z is a double bond;

D represents a C;; alkylene group optionally
substituted by oxo or thioxo group(s), or D and Y may
together form a 5- to 7-membered ring optionallj
substituted by oxo or thioxo group(s);’

E represents -NR’- (where R represents a hydrogen

atom, or an optionally substituted hydrocarbon group,
or R® and Y may together form a 5- to 7-membered ring
optionally substituted by oxo or thioxo group(s)), =<O-
or -S(0),- (where n represents 0, 1 or 2);

G repfesents a bond or a C;; alkylene group;

Ar represents an optionally substituted aryl'group or
an optionally substituted heterocyclic group; -
provided that (i) when -X-Y- is -0-CO- or -CO-0O-, D

is -CO- and E is -NR’-, then (a) G is a C;.; alkylene
group, and Ar is a substituted aryl group or a
substituted heterocyclic group, or (b) G is a bond, and
R’ is an optionally substituted hydrocarbon group, and
(ii) when -X-Y- is -NH-CO-, then D is -CO-, or a salt
thereof, etc. '_

On the other hand, the following compounds have
been known as those having a neurokinin-a receptor
antagonistic effect.

(1) In Life Sciences, Vol. 50, PL101 (1992), disclosed
are compounds of a formula:



optionally substituted amno group), -O or -S-, while the other represents
-CO, -CS- or -C(Rerr])Rerr]- (where Rerr] and R err] represent,

i ndependently, a hydrogen atom or an optionally substituted hydrocarbon
group); or one of these represents -hh,7mhile the other represents
=CRlerr]- (where Rerr] represents a hydrogen atom a hal ogen atom an
optionally substituted hydrocarbon.group, an optionally
substituted am no group, a substituted hydroxyl group, or a nercapto group
optionally substituted by an ionally substituted hydrocarben group);
...... represents a single b r doubl e bond; Z represents =CR[err] -
(where Rlerr] represents a hydrogen dtom  a hydpoxyl group or an optionally

substituted hydrocarbon grouphg en........ adj acent to
Zis a single bond, and esents a farljon when....... adj acent
to Zis a double bond; D repre a €HlY @ group optionally

substituted by oxo or thioxo gPou , O Y may together forma 5- to
7-menbered ring optionally substituted by PxoCdr thioxo group(s); E
represents -NR[err]- (where Rlerr] represé®ls a hydrogeR48968) , oetan

optionally substituted hydrocarbon group, or Rlerr] and Y nmay together form

a 5- to 7-nmenbered ring optionally sUps;ituted by oxo or thioxo group(s)),

-0 or -S(O) [(@lr] In fHergrnicpriedadicinall Chemstxy rpttersi sValbond or a

Clerr] alkyl anepgnosn; (A9 940’ EYEIOSEY Witd %&hﬁduﬁ&@%ft&tf?*n?agunw oup
at (1

or an optionally substituted heterocyclic group; provided th when
-X-Y-.is -0CO or -COO, D 0
' O
OCHQ.T::].

F
(GR159897), etc.

T

(3) In AFMC International Medicinal Chemistry

Symposium (Tokyo), P6M139 (1995.9), disclosed are
compounds of a formula:

g O
SR
Cl ¢

(YM-38336), etc.

(4) In Tachykinins (Florence), P.21 (1995.10),
disclosed are compounds of a formula:



Is -CO and Eis -NR-, then (a) Gis a (Jerr] al kyl ene group, and Ar is
substituted aryl group or a substituted heterocyclic group, or (b) Gis
bond, and Rlerr] is an optionally substituted hydrocarbon group, and (ii
when -X-Y- is -NHCO, then Dis -CO,80r a salt thereof, etc. on

t he ot her hand, the follomdng conpounds have been known as those having a
neur oki ni n- A receptor antagonistic effect. (1) In Life Sciences, Vol. 50,
PL101 (1992), disclosed are compounds of a fornula _
[err] (2) In Bioorganic & Medicinal abﬁéry Letters, Vol. 4,

P. 1951 (1994), disclosed are conpounds ofcﬁ 6cw Hs

[err]

HaN

(MDL-105212), etc.

(5) In Journal of Medicinal Chemistry, Vol. 38, P.3772
(1995), disclosed are compounds of a formula:

fesieg

CHzPh
 etc.

(6) In Bioorganic & Medicinal Chemistry Letters, Vol.
5, P.2879 (1995), disclosed are compounds of a formula:

N
.

However, these references do not disclose

condensed heterocyclic compounds having a
basic skeleton of a formula:

¢ etc.




(GR159897), etc. (3) In AFMC International Medicinal Chem stry Synposi um
(Tokyo), P6ML39 (1995.9), disclosed are conpounds of a fornula:

[err] (YM 38336), etc. (4) In
Tachyki nins (Florence), P.21 (1995.10),9discl osed are conpounds of a
formul a: [err]

wherein Ring M is a heterocyclic ring having

-N=C<, -CO-N< or -CS-N< as the partial structure

=X o= Y<;

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,
and at least one of them is an optionally substituted
heterocyclic ring; and. _ '

Ring 2 is an optionally substituted nitrogen-containing
heterocyclic ring, but also the properties of such
compounds. '

At present, compounds which have excellent
tachykinin receptor antagonistié effects (especially, =
substance P and NKA receptor antagonistic effects) and
are sufficiently satisfactory as medicines for the
above-mentioned various disorders (especially,
pollakisuria, urinary incontinence, etc.) from the
viewpoint of the safety of themselves and the
persistency of their effects have not been found as(ﬂ
yet. Therefore, it is desired to develop compounds
which have chemical structures different from those of
the above-mentioned known compounds and which have an
excellent tachykinin receptor antagonistic effect and
are therefore sufficiently satisfactory as medicines
for such disorders.

Accordingly, the object of the present invention
is to provide novel compounds having high tachykinin
receptor antagonistic effects (especially, substance P
and NKA receptor antagonistic effects) and a method for
producing them, etc.

The other ob]ect of the present invention is to
provide pharmaceutical compositions having a high
tachykinin receptor aﬁtagonistic effects (especially, a



(NCL-105212),'etc. (5) I'n Journal of Medicinal Chem stry, VbI  38, P.3772
(1995), disclosed are conpounds of a fornula: -

[err] (6) In Bioorganic & Medicinal Chem stry Letters, Vol. 5, P.2879
(1995), disclosed are compounds of a f Bl a:
[err] However, these references do not disclose condensed

heterocycltc conpounds havi ng-a basic skeleton of a fornul a:
[err] substance P and NKA receptor antagonistic effects),
tachykinin receptor antagonists and ameliorative
preparations for disorders of micturition, etc.

The present inventors have assiduously studied
in consideration of the above-mentioned situation and,
as a result, have synthesized for the first time .
condensed heterocyclic compounds having, as the basic

skeleton, a partial chemical structure of a formula:

"-Ra N
(A W12 )

wherein the symbols have the same meanings as mentioned
above, and have found unexpectedly that these condensed
heterocyclic compounds have excellent tachykinin
receptor antagonistic effects (especially, substance P
and NKA receptor antagonistic effects) as based on
their peculiar chemical structures and are sufficiently
satisfactory as medicines. On the basis of these
findings, the present inventors heve o_mpletéd- the present invention. ”
Specifically, the present invention relateé'to

(1) A compound of the formula (I):

wherein ring M is a heterocyclic ring hafing

-N=C<, -CO-N< or ~CS-N< as the partial structure

X oo ¥<;

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;



9 "wherein Ring Mis a heterocyclic ring having -N=C<, -CO N< or -CS-N<
as the partial structure -X [err] Y<; Rerr] and R err] are bonded to each
other to formRing A or they are the sane or different and represent,

i ndependently, a hydrogen atomor a subktituent on the Ring M Ring A and
Ring B represent, independently, an optionally substituted honocyclic or
heterocyclic ring, and at |east one of themis an optionally substituted

heterocyclic i n an optiona stituted

ni t r ogen- contat ﬂ&nﬁ ﬂ%?F$bg§Z?|5eP¥ﬁ§ nﬁutlQFéB H@nﬁigbeﬁ?ﬁes of such

conpounds. optﬂmnalbgeﬂmbstbuWUGddhombcyblhgverEKQeEEe&ycuaﬁhw&ﬂy}1

receptor ant e S a subst.anc an recept or

ant agoni st i ca&?‘?e {‘ ?eﬂ% %Jrl% égfgﬁ%lheh 9“589 Pgéﬁéyys g’ “(Fﬁ‘fgs for

t he above- neﬁh¢%ﬁ%@b¥@#i©u§lmw30rders (espeC|aIIy, pol | aki suria, urinary

I nconti nence,g t b ves and the
£4g-2 14 omh | §9c YoRUPDY NhuBleipRe3a' RbioBlchiBRE

persistency of their effects have n t een oun as o yet refore,

i s desired t PREPSHELHPOLREE whi ch have chemical structures dlfferent
fromthose ofRifeg mbi)sfeanirBdilbtm&il1<fl0§\ﬂb§@§.f§ﬁtléésniﬂéoé@hﬁbolﬁ%\é&rﬁ.@l

excellent ta cep ant agoni stic effect and are therefore
sufficientl yq;s]%{é‘géé;é{glg % e nes for such disorders.

Accordingly, n hies oi_b\’JlethﬁeIc tef pk es@né , i oveat sabti shevepfevi de novel
conpounds havi ng high Fﬁﬂ%ﬁﬁﬂdﬁﬁhr£§ﬁﬂé£ér %&g?ﬂliihg g&&gg%ﬁ (especially,

substance P and N receg} ant agoni st1c e od for
produci ng them etR Tﬁ@eth%rséﬁ?e@F eifﬁﬁeeptege#tremm@aanﬂw isto
provi de phanﬁgagﬁéﬁagn ositions having a high tachykinin receptor

antagonistic effects (espeC|aIIy a
(1) a hydrogen 'atom,

(ii) a C;¢ alkyl group optionally having from 1 to 5
substituents selected from
(2) a hydroxyl group,
(b) a C;¢4 alkoxy group,
(c) a C, alkylthio group,
(d) an amino group,
(e)
(£)
(9)

a C,; acylamino group,
a
a
(h) a mono- or di-C;,, alkylamino group,
a
a
a

carboxyl group,
nitro group,

(1)
(3)
(h)

which may have 1 to 3 hetero atoms selected from

mono- or di-C;, cycloalkylamino group,
Cs-10 arylamino group,

S-membered to 9-membered cycliéamino group

nitrogen, oxygen and sulfur atoms,

(1) a 5-membered to 6-membered aromatic
heterocyclic group having from 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms,
in addition to carbon atoms,:

(m) a 5-membered to 9-membered non-aromatic
heterocyclic ring having from 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms,
in addition to carbon atoms,

This Sheet Has Been Replaced
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10 substance P and NKA receptor antagonistic effects), tachykinin
receptor antagoni sts and aneliorative preparations for disorders of
mcturition, etc. The present inventors have assiduously studied
in consideration of the above-nentioned&ituation and, as a result, have
synt hesi zed for the first tinme condensed heterocyclic conpounds having, as
the basic skeleton, a partial chem cal structure of a fornula:

wher ei n .t he synboI? Eave the:fgnﬁ nﬁgninﬂs as nmenti oned above, and have
found unexpect edl y Phaf FrasBLEhERAEQRYfBMLNG.IEPPE conpounds have

excel | ent tachykin(o)racepgoalhylagaﬁbehyioﬁ§fg@b&p(ﬁ%ﬂeCia'|y, subst ance P
and NKA receptor ant gon'sgic effgcts) as based on their peculiar chem cal
structures and are(ngFibP 99F9 84PMPsfactory as nedicines. On the basis of
these findingéiiihe pamseptibnatibyohalbgenatedplcei,cdlkbaypigedapt, i nvention.
phect fcally: (19f PregRbpbRSREL I paTbEbRaebd ¢\ all1Eni8 R2oN3, "

(v) a Cz.jp cycloalkyl group,
(vi) a Cq.10 aryl group, |
(vii) a C,; acylamino group,
(viii) a C,.; acyloxy group,
(ix) a hydroxy group;.

(x) a nitro group, '

(xi) a cyano group,

(xii) an amino group,

(xiii) a mono- or di-C, alkylamino group,

(xiv) a 5-membered to 9-membered cyclicamino group
" which may have 1 to 3 hetero atoms selected from

nitrogen, oxygen and sulfur atoms} in addition to one

nitrogen atom,

(xv) Ci;-s alkylcarbonylamino group,
(xvi) Ci;s alkylsulfonylamino group,
(gvii) C;¢ alkoxycarbonyl groip,

a
a
a
(xviii) a carboxyl group,
 a
a
a

(xix) Ci-s alkylcarbonYl group,
(xx) carbamoyl group,
(xxi) mono- ordi-C,; alkylcarbamoyl group,

(xxii) C,, alkylsulfonyl group, or

(xxiii) an oxo group; or ’

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

a 5-membered to 6-membered aromatic group having from 1
to 3 hetero atoms selected from nitrogen, oxygen and
sulfur atoms, in addition to carbon atoms, a 5-membered
to 9-membered non-aromatic heterocyclic group having
from 1 to 3 hetero atoms selected from nitrogen, oxygen
and sulfur atoms, in



wherein ring Mis a heterocyclic ring having -N=C<, -CO-N< or -CS-N< as the
partial structure -X [err] Y<; Rerr] and R err] are bonded to each ot her
to formRing A or they are the sane or different and represent,

i ndependently, a hydrogen atomor a sufb8tituent on the Ring M

Ring A and Ring B represent, independently, an optionally substituted
honocyclic or heterocyclic ring, and at |east one of themis an optionally
substituted heterocyclic ring;: Ring Cis _an-optiongll ubst.i t ut

hormocycl i ¢ cwaéé;E&%ﬁy%?i%ﬁéﬁ%@;a?ﬁhﬁ'zst an opfi ﬁﬁ%ﬂ§e§ﬁgs Ptﬁﬁéd

ni t r ogen- contnénberged ety bixy chydrocagboangroupseachi ofeghichf mayto 6, or a

salt thereof l(ég 4\§§§%¥¢%§%§$sgﬁgfééggg Eg?&l), wherei n . Rerr]

and R[err] zﬁQFY%e sane or répresen i ndependent |y, (i)
a hydrogen atfom) (ii)a hakoggmratom)kyl group optionally having from1l to 5

oy o oop, CELP! ¢ € Rabin (Pofl eIl By Hevng ek ancl 8]
substituents selected from :
(a) a hydroxyl group,
(b) an amino group,
(c) a carboxyl group,
{(d) a nitro group,
(e) a mono- or di-C,;, alkylamino group,
(£) a C; ¢ alkyl-carbonyloxy group and
(g) a halogen atom, o

(iidi) an optionally halogenated C,;; alkoxy grbup,
(iv) " an optionally halogenated C;,, alkylthio group,
(v) a Ceyo aryl group,

(vi). a C,;.; acylamino group,

(viij a C,; acyloxy group,

(viii) a hydroxy group,

(ix). a nitro group,

(%) a cyano group,

- (x1) an amino group, ,

(xii) " a mono- or di-C, ¢ alkylamino group,

(xiii) a S5-membered to 9-membered cyclicamino group
which may have 1 to 3 hetero atoms selected from
nitrogen, 6xygen and sulfur atoms, in addition to one
nitrogen atom,

(xiv) ° a C; alkylcarbonylamino group,

(xv) a C;s alkylsulfonylamino group,

(xvi) Ci.¢ alkoxycarbonyl group,
- {xvii) carboxyl group,
(xix) carbamoyl group,

mono- or di-C, alkylcarbamoyl group,

a
a
(xviii) a C;4 alkylcarbonyl group,
a
(xx) a
a

(xxi) Cis alkylsuifonyl group, Or



(e) a CJerr] acylam no group, (f) a carboxyl group, (g) anitro

group, (h) a nmono- or di-(err] alkylanino group, (i) a nmono- or
i-Clerr] cycloal kyl am no group, ? a CJerr] arylam no group, (k)

a 5-nmenbered to 9-nenbered cyclicam no @roup whi ch may have 1 to 3
hetero atons selected from ni trogen, oxygen and sul fur atons, (1)

a 5-nmenbered to 6-nenbered aronmatic het erocyclic group having from1l

to 3 hetero ’f té¥LJﬂ(nnrntrogen oxygen and sul fur atons,

in addition t car%on at ons, 5-menbered to 9-nmenbered

non- ar omat i ¢ the Rm&dcg/cﬂlc r|ng haV| ng from1l to 3 hetero atons

sel ected frorg Ly dnKEiedy wmm&”éfﬁmé‘ﬁ?gsgroup h%@lﬁedaﬁsbﬁ\n 1to carbon

at ons,
al kyl sul f ony!thihdqfexm atoms sekﬁﬁt%pcfﬁﬁ$]anE9geEarBHKQPBX9 oup and
(p) a hal ogemsifikt atdms,) in &rdmimaiéycaﬁbegeaabﬁd,C{aesr-ineﬁ«bb@é)d group,

' II hal t ed ,
cyel oal kyl - oristip - natsted Eona clg ingratipeve Ly $H8ug bRking acy i am no
group, (V|||ﬁrom111tnr§ hﬁ%ﬁnnqa@pmnuﬁeléctgd framhyiltoegeg), ocogygenx)

anitro grouée”ﬁufﬁr &d}ysanqrgrafwméma cafBoR"hP8mE" o4R - (Xiii) 2

nono- a |'am no 0g
—membered to 1 —membered cyclic hydrocarbon group

each of which may have 1 to 4 substituents selected
from -
(i) a halogen atom,
(ii) . a C,, alkyl group optionally having from 1 to 5
substituents selected from
(a) a hydroxyl group,
(b) an amino group,
(c)
(d)

a carboxyl group,
a

(e) a mono- or di-C, alkylamino group,
a
a

nitro group, -
(£) C,;.s alkyl-carbonyloxy group and

(9}

halogen atom,’
(iii) an optionally halogenated C,.s alkoxy group,

(iv) an optionally halogenated C, alkylthio group,
(v) a Ceyo aryl group, —
(vi) a C;; acylamino group,

(vii) a C,.; acyloxy group,

(viii) a hydroxy group,

(ix) a nitro grbup,

(x) a cyano group,

(xi) an amino group,

(xii) a mono- or di-C; , alkylamino group,

(xiii) a S5-membered to 9-membered cyclicamino group
which may have 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms, in addition to one
nitrogen atom,

(xiv) a C,¢ alkylcarbonylamino group,



(xiv) a 5-nmenbered to 9-nmenbered cyclicam no group which may have 1 to 3
hetero atons sel ected fromnitrogen, oxygen and sulfur atons, in addition

to one nitrogen atom (Xxv) a Cerr] alkylcarbonylan1no group, (xvi) a
Clerr] al kyl sul fonyl ami no group, (xvii)1®a (err] al koxycarbonyl group,
(xviii) a carboxyl group, (xix) a Cerr] al kylcarbonyl group, {(xx) a

car banoyl group (xxi) a nono- or di-Cerr] alkylcarbannyl.group, (xxii)
derr] alkyls nyl grQup, XX1 Li n_ QX0 grou or Rerr] and R err]
are bonded to gh ot fte *foa$%¥%?ﬁéh3A¥£aﬂﬁﬂ°tg Ag Ais a 5-menbered to
6- menber ed ar preijc gaoup. haymgyéaﬁm:ﬂylogi&ohpt,ero atoms sel ected from

, in addition to carbon atons, a

ni trogen, oxygen, aﬂg g ?
5- menber ed t ol BV ik e?eﬁaﬁ RXEr oFFRPPE rhet erocyclic group haV|ng froml-to 3

het ero at ons SxVExi¢daf€Qa1mlkybgenbomyyggﬂoapd sul fur atons,
in addition to carbon atons, or

a 3-nenbered leib nen%eF88m8¥%IFfoﬁydrocarbon group each of mhlch may-
have 1 to 4 sO&slltuent&ose+eored1#6ga1élkylcarhahaymggnoaponl (i) a

(3 & hycr oxyPRBEDupra EL8 S s B LR P . a8 ) 2 Car boxyl group,
(xxii) an oxo group; '
the Ring C is a
5-membered to l0-membered heterocyclic group which may
have 1 to 4 heterc atoms selected from nitrogen, oxygen
and sulfur atoms which optionaliy having 1 to 5
substituents selected from

(1) a halogen atom,

(ii) an optionally halogenated C,,, alkyl group,
(iii) an amino-substituted C,, alkyl group,

(vi) a mono- or di-C, , alkylamino-substituted C,,
alkyl group, _

(v) a carboxyl-substituted C,, alkyl group,

(vi) a C,; alkoxy-carbonyl-substituted C,, alkyl
‘group,’ ‘

(vii) a hydroxy-substituted C;, alkyl group,
(viii) .a C,, alkoxy-carbonyl-substituted C,, alkyl

.group, :

(ix) a C;.; cycloalkyl group,
(x) a nitro group,

(xi) a cyano group,

(xii) a hydroxyl group,

(xiii) an optionally-halogenated C, ,, alkoxy group,
(xiv) an optionally-halogenated C,, alkylthio group,
(xv) an amino group,

(xvi)  a mono- or di-C,, alkylamino group,

(xv%;) a S5-membered to 9-membered cyclic amino group
optionally having 1 to 3 hetero atoms selected from
nitrogen, oxygen and sul fur atoms, in addition to one

HEFET HAS BEEN This Sheet Has Been Rep
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(d) a nitro group, (e) a nono- or di-Cerr] alkylam no group, (1)

a (Jerr] al kyl -carbonyl oxy group and (g) a halogen atom (iil) an
optionally hal ogenated C[err] al koxy group, (ivV) an optionally

hal ogenated Cerr] al kylthio group, (v} a (err] aryl group, (vi)

a Cerr] acylam no group, (vii) a Clerr] acyloxy group, (viii) a

hydr oxy group, (iXx) a nitro group, (x) a cyano group, (xi) an

am no group; xi%é a nono- or di-Cerr] alkylam no group, (xiii) a
5- menber ed t 3RBABBr BE°Bycl i canino group which may have 1 to 3 hetero
atons sel ect efx¥Loi) ni &r ggnalkxygearbonytamine gromp, in addition to one

nitrogen ato X[ V) a_Clerr | k #carbon | am no group, (XxVv) a
Cerr] aIkyI2L¥$6kylan?ﬂoa§£88ﬁ%r§99¥ OxXy 9 r] al koxycar bonyl group,
(xvii) a caf{krxyl grauppnéxvori ii-a, (] alkylahinbcarbomylogyogroupk X)
a carbamoyl grou (xx 0-,0or di-Clerr] _al kyl carbanoyl group,
(xxi) ad f*?’alky%sﬁ#ﬁo%%E?g§%ﬁg?n%#agin° Lroupx
14  (xxii) (RriDxo gaodp, alleokywgafbonyd Groaphered to 6-menbered
aromatic grouF havlyg fron1% Eo 3 hete&d atons _sel ected fromnitrogen
oxygen and suf¥&E14) onBR PRAAKILPFERAFBORPY LR Prms, a 5- menber ed

(xxiv) a carboxyl group, _

(xxv) a C,.¢ alkyl-carbonyl group,

(xxvi) = a Cj4 cycloalkyl-carbonyl group,

(xxvii) a carbamoyl group, _
(xxviii) a mono- or di-C,, alkylcarbamoyl group, .
(xxix) a Cig alkylsulfonyl group and
(xxx) . a S-membered or 6-membered aromatic monocyclic
‘heterocyclic group having 1 to 4 hetero atoms selected
from nitrogen, oxygen and sulfur atoms, which may have’
1 to 3 substituents selected from an optionally
halogenated C,, alkyl;, or a 3-membered to l0-membered
cyclic hydrocarbon group, optionally having 1 to 5

substituents selected from

(i) a halogen atom,
(ii) ~an optionally halogenated C,_ alkyl group,
(iii) an amino-substituted.C,, alkyl group,
. (iv) a mono- or di-C,; alkylamino-substituted CL4
alkyl group, .
(v) a carboxyl-substituted C,, alkyl group,
(vi ) a hydroxy-substituted C,, alkyl group,
. (vii ) a C,., alkoxy-carbonyl-substituted C,, alkyl
: group,
(viii) a Cy.0 cycloalkyl group,
(ix) a nitro group,
(x ) a cyano group,
(xi ) a hydroxyl group,




to 9-nmenbered non-aromatic heterocyclic group having from1l to 3 hetero
atons selected fromnitrogen, oxygen and sulfur atons, in addition to
carbon atons, or a 3-nenbered to 10-nenbered cyclic hydrocar bon group each

of which may have 1 to 4 substituents téiected from (1) a hal ogen atom
(i) a Cerr] alkyl group optionally having from1l to 5 substituents
sel ected from (a) a hydroxyl group, (b) an am no group' (c)

a car boxyl ( an no- C[e r]

al kyl ami no grgﬁgl } an F’Zf’té°5f‘éﬁ‘y]'ﬂaﬁ?§ﬁn@§'reﬁ‘oky+lex?/{% ’(%pgﬁﬂ (g) a
hal ogen atom (kiii)) aﬁnopmﬁ.bnaatlyyhhabqge.a&hed c¢l.eatkydithdoy gyompy, (i V)
an optionall y hal ogenat ed CF} al kyl thio group, (v) a derr] aryl
group, (vi) ~(XW)er PP 3P IR8YBroup, (vii) a Cerr] acyl oxy group,
(viii) a hyd(wy)gr oapmo(mx-) or da-cu_t,,ralgymam,mbx);roup,a cyano group, (xi)

5 manber ed ol 8¥hohbeRed-BEBPRER A8 §rBECRECEh i oL SUSHRt br o

atons sel ect edptiomaiilyr hgetdngoly gen 3aheteuiof wtoatsorsaleate!ﬂcﬁztomn to one
nitrogen - ato”)u{:ébé_’;éfxa/ %&ESFJ hn@l K¥h EREPARYIAT 19 ¥Rion to one 10

Substitute shée
nitrogen atom,

(xvii") a C,., alkyl-carbonylamino group,

(xviii) an aminocarbonyloxy group,

(xix) a mono- or di-C,, alkylaminocarbonyloxy group,
(xx..) a C,, alkylsulfonylamino group,

(xxi') a C,., alkoxy-carbonyl group,

(xxii. ) an aralkyloxycarbonyl group,

(xxiil) a carboxyl group,

(xxiy) a C,, alkyl-carbonyl group,

(xxv ) a Ci;¢ cycloalkyl~-carbonyl group,

(xxvi ) a carbamoyl group,

(xxvii ) a mono- or di-C,, alkylcarbamoyl group,
(xxviii) a C.¢ alkylsulfonyl group and

(xxix) a 5-membered or 6-membered aromatic monocyclic
hetefocyclic group having 1 to 4 hetero atoms selected
from nitrogen, oxygen and sulfur atoms, which may have
1 to 3 substituents selected from an optionally
halogenated C,; , alkyl;

the Ring 2 is a 5-membered to l12-membered heterocycl.ic
ring éptionally having at least one hetero atom
selected from nitrogen,' oxygen and sﬁlfur atoms, in
addition to Y and the nitrogen atom, having 1 to.5 .
substituents selected from |

(1) a C;s alkyl group,

(ii) a Cys alkenyl group,

(iii) a Cz'._s alkynyl group,

(iv) a C;3 cycloalkyl group,

(v) a Cyg cycloalk{rl—cl_q, alkyl group,



(xv) a (err] alkylsulfonylam no group, (xvi) a CJerr] al koxycarbonyl
group, (xvii) a carboxyl group, (xviii) a (err] alkylcarbonyl group,

(xi x) a carbanmoyl group, (xx) a nono- or di-(err] alkyl carbarnoyl
group, (xxi) a Jerr] alkylsul fonyl 1®oup, and (xxii) an oxo group; the
Ring Cis a 5-nenbered to 10-nenbered heterocyclic group which may have 1
to 4 hetero atons sel ected fromnitrogen, oxygen and sul fur atons which
optionally having 1 to 5 substjtuents selected from (i) a hal ogen atom
(ii)  an ofvildnal | P Kaheg@FEl cFC@WRY ] al kyl group, (iii) an

am no- substi gg;tig_q d & Wi tHKYratigPup, (iv) a nmono- or di-Clerr]

al kyl am no-substi‘tuted (Jerr] al Kyl group, (v) a carboxyl -substituted

Cerr] al kyl (§iddd, @viOYano JrEUF ] al koxy- car bonyl - substituted C[err]
al kyl group, (G¥)i) a2 Hydiiosepl- yaerig,tuted C(err] alkyl group, (viii) a
Clerr] al koxy-cgarbon It§ubs&'tuted giﬁ;r] al kyl group, (ix) "a (err]
cycl oal kyl gK p, (x% 1-4 Pfybg§P B, (xi) a cyano group, (xii) a
hydroxyl groymi)(Xiiia C,gnatkilendbl yrioapggenated Clerr] al koxy group,
(xiv) an optanall%ﬁhaL?@fnated Cerr] alkylthio group, (xv) an am no
group, (xvi) (¥1Z)pn8? 3JLTE 9ECMBY] al kyl ani no group, (xvii) a 5-menbered
to 9-menmber eqxdydl)i ¢ aamomo-goau@is,08dlkyl renngrbup, 3 hetero atons
sel ected fromniiroggn.s g« 4 Y.l U cydh A9 §2095°

optionally having 1 to 3 hetero atoms selected from

nitrogen, oxygen and sulfur atoms, in ad§ition to one

nitrogen atom,

(xv) a C,; alkyl-carbonylamino group,

(xvi) a C,.; alkylsulfonylamino group,
(xvii) a C,, alkoxy-carbonyl group,
(xviii) a carboxyl group,
(xix) a C;.s alkyl-carbonyl group,
(xx) a carbamoyl group, .
(xxi) a mono- or di-C,, alkylcarbamoyl group,

C;.s alkylsulfonyl group,

£y

(xxii)
(xxiii) an oxo group, and
(xxiv) ‘a thioxo group, _ ,

| (3) A compound as described in. (1), wherein R®
and R® are bonded to each other to form Ring A, Ring C
is an optionally substituted benzene ring ér an
optionally substituted heterocyclic ring, Ring Z is a
nitrogen-containing heterocyclic ring optionally
substituted By an oxo group, and n represents 1 or 2,

(4) A compound as described in (1), wherein Ring
Z is a nitrogen-containing heterocyclic ring optionally
substituted by an oxo group, -

{(S) A compound as described in (1), wherein one
of Ring A and Ring B is an optionally substituted
aromatic ring and the other is an optionally
substituted aromatic heterocyclic ring,

(6) A compound as described in (1), wherein Ring



16 nitrogen atom (xviii) a Cerr] alkyl-carbonylam no group, (XiXx)

an am nocar bonyl oxy group, (Xxx) a nono- or di-Cerr]

al kyl am nocar bonyl oxy group, (xxi) a Cerr] alkylsul fonylam no group,
(xxii) a err] al koxy-carbonyl group® (xxiii) an aral kyl oxycarbonyl
group, (xxiv) a carboxyl group, (xxv) a Cerr] al kyl-carbonyl group,
(xxvi) a (Jerr] cycl oal kyl -car bonyl group (xxvii) a carbannyl group,
(xxviii) a ono- or di-Clerr alkylcarbano grou (xxi x) g%

al kyl sul f onyI gro P LRI ¥30& }) upst Lenpe eﬁrﬂ’l"a lﬁeﬂSE?EBCXF& tic

monocycl i ¢ hetii@eyand RMPUWP Tevamppt iondl et subsaiegeedebeazedel r om
nitrogen, oxygen and sul fur atons, which may have 1 to 3 substituents

selected fro optional ly halogenated Cerr] alkyl;, or a 3-nmenbered to
10- menber ed cycl i ¢ hydriceomponngd casp, dexpﬂ:rbhaﬂl ¥nhg6) pgwhereih shlestituents

selected fro alLy ghal ogenat ed

Cerr] aIky“%ﬁéﬁu?lilﬁbéggéé§§zunno S u?aﬂ @ﬁ%?g? L#kyl group, (iv)
a nono- or(Mmeqhgrqdfua@¢maﬁxﬂ)hﬁmgx¢¢xnbuccreng avikpg gnesupr twp a
car boxyl - SUb%iéEéEc?daﬁxﬁsE réeféé%agffw nitré¥en) sulfl¥daA¥YoRylel tuted

Cerr] al kyl group, (Vllq% err] al koxy- carbonyl substituted err|
al kyl group, 35Am§,) in Additiq C?%IQ%E?@? EemB, (i x) a nitro group, (x )
a cyano group, (8) A compound as described in (1), wherein Ring

' C is an optionally substituted benzene ring,

(9) A compound as described in (1), wherein Ring
C is a benzene ring which may have from 1 to 3
substituents selected from a halogen atom, an
optionally halogenated C,; alkyl group and an
optionally halogenated C,; , alkoxy group,

(10) A compound as descrobed in (1), wherein Ring
Z is a 5-membered to l0-membered ring optionally
substituted by 1 or 2 oxo groups,

(11) A compound as described in (1), wherein
=X == Y< is -N=Cor --CO-N<,

(12) A compound as descrobed in (1), wherein n is

1’

(13) A compound as described in (1), wherein Ring
A is an optionally substituted pyridine ring, Ring B is
an optionally substituted benzene ring, Ring C is an |
optionally substituted benzene ring, Ring 2 is a 5-
membered to 10-membered ring optionally substituted by

an oxo group, -X Tmonw Y< is -CO-N<, and n is 1,

(14) A compound as described in (1), wherein R®
and R® are the same or different and represent,
independently, a hydrogen atom, a halogen atom, an
optionally substituted alkyl group, an optionally
halogenated alkoxy group, an optionally halogenated
alkylthio group, a cycloalkyl group, an aryl group, an
acylamino group, an acyloxy group, a hydroxy group, a
nitro group, a cyano group, an amino group, & mono- or



(xi ) a hydroxyl group, _ 17 (xii ) an

optional I'y- hal ogenated C[err] al koxy group, (xiii) an

optional |l y-hal ogenated Clerr] al kylthio group, (xivV) an am no group, (xv

) a nmono- or di-Clerr] alkylamino graQp, (xvi ) a 5-nenbered to

9- menbered cyclic am no group optionally having 1 to 3 hetero atons

sel ected fromnitrogen, oxygen and sulfur atons, in addition to one

nitrogen atom (xvii ) a ([err] alkyl-carbonyl am no group, (xviii) an

ami nocar bony| @kyatkplpmingi groupa AoRYCldc @MigPeGrPUB kAN nocar bonyl oxy

group, (xX ) alRyfE&Fbbnghkiiadl §2B8%P3MaR0 a1k Bu 16Ny Vamdrid &§rdup,

al koxy- car bonyl Qr.oup, gx§|| I)L an aral kyl ox carqg%l roup, (Xxxii S a

car boxyl groupn fikp¥ycanbengl, groppy| -ac&PE%ﬁWY P B ) a Jerr]

gyclc?al k%/l -fi&bﬁﬁﬂ%aﬂbﬁ??l gruup,) aacagbamagl ggbu@}qi(al(xmcﬁd- )olr.a dipno- otr]I
i-Clerr] a a oy XXViilL),a rr sul f any roup an

(xxix) a 5- m%ﬁaggxﬁ9%nggf’gé'a?8n€#(g l%ﬁf&gl%’ﬁ'i g)éﬁé’tpero&‘cfé} %’é‘%r oup
having 1 to 4gbetpyo atons sel ected fromnitrogen, oxygen and sul fur atons,

whi ch may have 1 t spbsti SR om,a pt | 5 | ogenat ed
Clerr] alkyl: the Ftll%b é ?éhgagaﬁeﬁéebggkggb%?- %ﬂ‘zéﬁédlvﬂle%t@eér%lcﬁl ic ring

opti onal | y haandgRatanedhe @ane e rdifienent| and cvepresentir ogen, oxygen

and sul fur at%epéﬂdéggﬂ,i’on toY and the nitrogen atom having 1 to.5

(i) a hydrogen atom,

"(ii) a C,¢ alkoxy-C,; alkyl group,

(iii) a C;¢ alkylthio-C,, alkyl group,

(iv) an amino-C, ¢ alkyl group,

(V) ' é C;.; acylamino-C, 4 alkyl group,

' (vi) a mono- or di-C,, alkylamino-C,, alkyl group,
(vii) C3_1° cycloamino-C; s alkyl group,

(viii) a C;.s alkyl group having 5-membered or 6-
membered cycloamino optionally substituted by C;, alkyl
group, .

(ix) a C,¢ -alkylsulfonylamino-C,; alkyl group, or

(x) .a Cp alkylcarbonyloxy—.cl_g alkyl; or _

R® and R® are bonded to each other to form pyridine
ring which is optionally substituted by 1 to 3
substituents selected from a halogén atom and a C;_,
alkyl group; '

Ring B is a benzene ring optionally having 1 to 3
substituents selected from a haloi;en atom, an
optionally halogenated C,, alkyl group and an
optionally halogenated C, , alkoxy group;

Ring C is a benzene ring dptionally having 1 to 3
substituents selected from a halogen atom, an
optionally halogenated C,_, aikyl group, an opti'onally
halogenated C, , alkoxy group, an amino group optionally
substituted by C,., alkyl group, a C;,; acyloxy group and
a hydroxyl group;



substituents selected from (i) a Cerr] alkyl group, (1) a Cerr]
al kenyl group, (iii) a (Jerr] al kynyl group, (iv) a (Jerr] cycl oal kyl
group, (v) a Cerr] cycloalkyl-Cerr] alkyl group,

18 (vi) a CJerr] aryl group, (vi? antrogroup, (viii) a cyano
group, (iXx) a hydroxyl group, (x) a Cerr] al koxy group, (xi) a
Cerr] alkylthio group (xii) an amno group, (xiii) a nono- I-Cerr]
al kyl am no group, (XiV) a 5-nenbered to 9-nenbered cyclic anrno group

optional |y ha%iRg 4 i8 3 RckemBeredniosdlepertreresndtergsth, oxygen and
sul fur atons, cobftadflihgonetarosgclitr eqdaqy @b&&bnb& My havdng @mn Joxo

| kyl b I | sul f
Gt i) o G CIRPuE Ry OB HBBAYHY P RREETERyeR FVa 3 Suoby R0y SRR xi x)
Gl Gl er T 81 Kyl ot pogL B canetXE ) 5 GLerT] Skt sul fonyT group,
$ngrbune ahatniiler 3K i o ’ . ’

(xxiii) an ox rBub X0 group, (3) A conpound as
described in (1), (hé)eAncBpounpdaad RPecrhb@de1MOﬂdéd,toﬂmathnﬂher to

formRing A g%&gg_ are bonded to each other to form Ring A, and. -X

......... Y< is ~CO-N<,
(17) A compound as described in (16), wherein the

Q

Ring A is an unsubstituted pyridine ring,

(18) A compound as described in (16), wherein the
Ring B is a benzene ring which optionally substituted
by an optionally halogenated C,, alkyl group,

(19) A compound as described in (16), wherein the
Ring C is an benzene ring which may have 1 to 3
substituents selected from a halogen atom, an
optionally halogenated C; , alkyl group and an
optionally halogenated C; , alkoxy group,

(20) A compound as described in (16), wherein Ring

Z is
ny-\CE2lg %1 °‘°‘2’§psz3
/\C/N—. or /'\(;/N
.0

wherein, m and p are the same or different and-
represent, independently, an integer of from 1 to 5, %
and 2, are the same or different and represent,
independently, an hydrogen atom, an C,, alkyl group or o
a hydroxyl group and Y is the same meaning as d&wﬂbdfﬁl
(15), |

(21) A compound as described in (1), which is
(95)~7-[3,5-bis(trifluoromethyl)benzyl]-6,7,8,9,10,12-
hexahydro-9-methyl-6,12-dioxo-5-
phenyl[1l,4]}diazepino(2;1~-g]){1,7)naphthyridine,

(22) A compound as described in (1), which is



I's an optionally substituted benzene ring or an optionally substituted
heterocyclic ring, Ring Zis a nitrogen-containing heterocyclic ring
optionally substituted by an oxo group, and n represents 1 or 2, (4) A
conmpound as described in (1), mheredrliﬂng Z is a nitrogen-containing

het erocyclic ring optionally substituted by an oxo group, (5) A
conpound as described in (1), wherein one of Ring A'and Ring Bis an

optional ly 'substituted aromatic ring and the other_is ptiopally
substit ut ed éﬁéﬁm7i'c[e3‘ne5[‘a—‘gﬁ’1é‘ﬁg‘?ﬂjﬁethYl)"(’%')‘zw bbﬁrpa'guﬁd§ aggdiéﬁri bed in
(1), wherei nhBxahydro-9-methyl-5-(4-methylphenyl)48,12-A is an optionally
substituted ar.omat.i.c hef.er .Gl 1.Cy I Ri B is.apn optionally
substitut ed %é‘ﬁfgr{é‘ ,ﬁhj%?az%%no([%, l/smgﬂ}{b“éfﬂa%ﬁ’c‘?’r@%a in (6), wherein
the aromati c het erf{@3))clA compegnds a8 Slemmmhibed tn E1) pewbickdisaromati c
het er ocycl i ¢ ,lginRQ sNEA : ectedqfgompynitrogen,.
sul fur and o§3g§n7aﬁ§k§gq%1aa(ﬁ%%%%#qﬁégﬁgiiégiﬁgﬁL,g'?'s'%gybA#%onpound
as descri bed hegahydromfemathyii—fy 13 idioxpoptplpaylyl 3Ebst i t ut ed benzene
ring, (Q)l,/é]aqwdioqse,ciamr[iblb,ezd]ﬂapﬁéaerEﬁ@in Ring Cis a benzene
ring which may have froqm 1 to 3 substjtuenfs iglechd froma hal ogen at om
an optional ly haléééﬁa FBPEYn aﬁﬁqéeiﬁﬁﬁﬁﬁ nt? ahl bpt V8GR | ¥5 hal ogenat ed
Clerr] al koxy 9g)edp:[ 3, S-bi(s(Ar ik lommumetcthyk) okeszy bpetl, 7 p8 () 10wherei n Ring
215 2 5 Momhehatydy ol G- RIS I Ay f AN P U1 3 L8 6o YaR-0r 2 0xO
’ (1,4]diazocino[2,1-g][1,7 Jnaphthyridine,
(25) A process for producing a compound as
described in (1), characterized by cyclizing a compound

of a formula:

[4

. "Ra
A

[}
‘

wherein D and E represent groups from which ring 2 as
set forth in claim 1 is formed via the nitrogen atom -
~adjacent to E, L represents a leaving group, and the
other symbols are the same meanings as those described in
(1), or a salt thereof,
(26) A pharmaceutical composition comprising a -
compound as described in (1),
(27) A composition for antagonizing tachykinin
receptor compries a compound as described in (1),
(28) A composition for antagonizing Substance P
receptor comprises a compound as described in (1),
(29) A composition for antagonizing neurokinin A
receptor comprises a compound as described in (1),
(30) A pharmaceutical composition for preventing
or treating disorders of micturition which comprises a
compound as described in (1) and a pharmaceutical



(11) A conpound a$ described in (1), wherein -X [err] Y< is -N=C<or

- CO N<, (12) A conpound as descrobed in (1), wherein nis 1,

(13) A conpound as described in (1), wherein Ring Ais an optionally
substituted pyridine ring, Ring Bis a#3optionally substituted benzene
ring, Ring Cis an optionally substituted benzene ring, Ring Zis a 5-

- menbered to 10-menbered ring optlonally substltuted by an oxo group, -X
[err] Y< i& -CO Nk, ﬂ% A compound as described in (1),
wher ei n R[er?fcﬁﬂﬂahgﬁrF?rﬁiﬁrtﬁBe§S ror different and represent,

i ndependently, a hgdqogephamateathahmgeam@‘o@ntm cnﬁn cmféw}e'nﬁmt ituted

| kyl | ] k t J
hal sgenat od SFKGFERFonGy SBOLREECPEanRyP R oo utea i i e,
acyl ami no grospecanthrytdsy padup, maghadneyy cpugip, xrnmtahigﬁhnmela cyano

group, an a”%?ﬂdﬂéﬂéporaeﬁ?gﬂs O%hich comprises a compound as 20
[ C am nho group al Kyl carbonyl am no group, an

di - al kyl am no grobg
al kyl sul f onydl@8¢H gﬁoap (&h andodyp amnypugrlmal a&w@dﬁ group, an
al kyl car bonyéagfo&p, tRega@bbanoyl group, a nono- or di- alkyl carbanoyl

described in (1), (3AbrS: HeRpBA FolankaaRrl 2hng astydin s TRASRIGRL and

represent, ihdememdahslyh;éh)compnih;dragmﬂnﬂsrnaﬂin@ toza(ﬁubjéct

al koxy-err]nahkyh, ghoUPrebtivd aflolbht b ¥ 'Cnlgdhidly 'dedtifbed’ OUP:
in (1),

(33) 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 described in (1),

(34) A method for preventing or treating disorders
of asthma, migraine, irritable bbwel syndrome, pain,
cough or emesis in mammals which comprises
administrating to a subject in need an effective amount
of a compound as described in (1), :

(35) Use of a compound as described in (1) for
manufacturing a compos;tlon for antagonizing a
tachykinin receptor, o

(36) Use of a compound as described in (1) for
manufacturing a pharmaceutical composition for treating
disorders of micturition, and

(37) Use of a compound as- described in (1) for _
manufacturing a pharmaceutical composition for treating
disorders of asthma, micturition, irritable bowel
syndrome, pain, cough or emesis.



(1v) an am no-Cferr] al kyl group, (v) a (err] acylamno-Clerr] alkyl
group, (vi) a nono- or di-Cferr] alkylamno-Cferr] al kyl group, (vii)
Clerr] cycloamino-Clerr] alkyl group, (viii) a C[err] alkyl group having
5-menber edeiy  Eom §edxc¥ﬁko?%'o%- @{5”:\4&/ ?i‘fsirhihﬂﬁ Roniddiids 2 ky!
group,J%>Q °$% rg J kyl'sul fonylam no-C err] "al kyl group, or (x) a
Cerr] a kyl%a €I -Terr] alkyl; or Rerr] and R err] are banded to
each other to formpyridine ring which is optionally substituted by 1 to 3
substituents selected froma halogen atomand a C[err] alkyl group; Ring B
is a benzene ring.QptiRna having 1 te substituents selected froma

hal ogen atom a gd Y r] alkyl group and an
optional ly hal oge Eggy yrdup;J Ring Cis a benzene ring
bstituents ®elefted froma hal ogen atom an

optional ly havi nd
N[ err] al kyl group, an %Btionally hal ogenated Clerr]

optional |l y hal ogenat/£
al koxy group, an am gr oup optionally subst (kX ed by (err] alkyl group,
a Cerr] acyloxy group and a hydroxyl group;

21 . Ring Zis a 5-nenbered to 10-nmenbered nitrogen containi ng
heterocyclic ring optionally having an oxo group and optionally substituted.
by a (Jerr] alkyl group or a hydroxyl group; -X [err] Y<is -N=C< or '
- CO- N\<¥herein iRing Antisgyea ving, formed 1By R*caampbuRY dn delser abowei-n

(15), wentdioned ctormald RX)ar Bohaededtd o ) othek,t Can@’ BHA NGtflerand. - X

symbols have the same meanings as above.

The present invention is described in detail
hereinunder.
e i "Ri a ne
In the above-mentioned formulae (I) and (Ia), Ring
M is a heterocyclic ring having -N=C<, -CO-N< or -CS-N<
as the partial structure "-X smom ¥<". Preferably,




[err] Y< is -CO Nk, (17) A conpound as described in (16), wherein the

Ring Ais an unsubstituted pyridine ring,

(18) A conmpound as descri bed

in (16), wherein the Ring Bis a benzene ring which optionally substituted

by an optionally hal ogenated ([ err] aI2§I group, (19) A conpound as
wherein the Ring Cis an benzene ring which may have 1
to 3 substituents selected froma hal ogen atom an optionally hal ogenat ed

described in (16),

Cerr] al kyl

(20) A conpoubin@sMdeasr+GRuNf no¥ 1
wherein, m and—p-awast.he same or different and represent,
I nt eger of fron11 o 5 :

represent, i

group and an optionally hal ogenated err] al koxy group,

ALerr] are the sanme or different and
dgen atom an Clerr] al kyl group or

-thgsephegpﬁg galgstructure "-Xerr]
i ndependent |y,

a

an

hydr OXyld gr ng andi)ﬂdtﬁet&mﬁémeﬂﬁﬁ@néa gorfiasaei peg and(13p), R* (21) A
conpoun as escriyge In | C

(9S)-7-[ 3, 5- AL (R .ﬂ%mﬁﬁw%m jotdier & form Ring A, or
hexahydr o- 9- ngfidwe - frd 2t Hé Oxamé- oﬁh@ﬂfféieﬂidaaaeaepe{aaent,

Lol [, 71 naphy yLighRgsey, o (RPhefySRTREUAT,25 2 I556EE 2ELhE (1) nthi N i

Ring M.

The substituents R* and R’ on the Ring M include,
for example, a halogen atom, an optionally substituted
alkyl group, an optionally halogenated alkoxy group, an
optionally halogenated alkylthio group, a cycloalkyl
group, an aryl group, an acylamino group, an acyloxy
group, a hydroxyl group, a nitro group, a cyano group,
an amino group, a mono- or di-alkylamino group, a
cyclic amino'group (e.g., a cyclic amino group
optionally containing hetero atom(s) of oxygen atom,
sulfur atom, etc., in addition to nitrogen atom), an
alkylcarbonylamino group, an.alkylsulfonylamino group,
an alkoxycarbonyl group, a carboxyl group, an '
aikylcarbonyl 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.

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, etc.) optionally having from 1 to §
substituents selected from a hydroxyl group, a C;,

alkoxy group (e.g., methoxy, ethoxy, propoxy, butoxy,

isobutoxy, sec-butoxy, tert-butoxy, etc.), a C,4
alkylthio group (e.g., methylthio, ethylthio,
propylthio, butylthio, isobutylthio, sec-butyltio,



(9s)-7-[3,5-bis(trifluoronethyl)benzyl]-6,7,8,9, 10, 12-

hexahydr o- 9- met hyl - 5- (4- net hyl phenyl ) - 6, 12- .

di oxo[ 1, 4] di azepi no[ 2, 1-g] [ 1, 7] napht hyri di ne, (23) s Sheet Has Been Replaced
described in (1), which is 26 "mm“ﬂ Iﬂﬂ“ ,
(9R)-7-[3,5-bis(trifluoronethyl)benzyl]-6,7,8,9,10-11-

hexahydr o- 9- nethyl 6, 13-di oxo-5-phenyl -13H
[ 1, 4] di azocino[ 2, 1 ][1 7] napht hyri di ne, (24) A conpound as descri bed

in (1), whchQQ$1 ¥ {Q9Eﬁ%ﬁskdrqqIqmﬁQﬁmH¥@¢9b65291} FFCylaningg 11-
hexahydr o- 9- iidug ﬂh%?&ﬁﬁh%ﬁ -dodthy 10§@iﬂ§F+propyonyl

[1, 4] di azoci no[ 2,1- 7 th ocess for producing
a conpound a?"{)‘é‘é{'r %’h %’naﬁ%f&%‘ﬂ z@Bl‘é?/' C?E‘Fr 3"aNconpound of a
formul a: alkylamarwgrdhm,nch Eaﬂpmqsbrr_rgr@mpppa :fxmnmv\brohpl;l ag Z as set
forth in claim1 |s fo Vi |tro m
represents alER7 R ng gdrgﬁtgﬁ z?ngft &qn oufamgg & ?%ﬁﬁeyis%"ngn%éam ngs as
t hose descmlsﬂhyhamﬂ@q,(ﬂlmethylaminﬁenﬁd dlethfﬂﬁmlﬂopgnougseutlcm
conposition ISI | A

L Jﬁﬂﬁging agﬂ;ﬁﬁ%ln recepto Quﬁ&%ituted Qﬁih

conposi tion dta nErles a conpound as
descri bed |ng:9up su SKIE»teﬂ(hﬁnnnﬁthntWQthmm i¢i agoepsdst ance P

receptor COMQid 3£S, WGPV URAS ¢6s ey iy anino growpd) Posomposition

for antagoni zi ng neuroki nin A rece %or conpri'ses a conpound as described in
(1), (SqumHﬂ%wﬁﬁ&&ﬂHRQHYk%NEUMtqlﬁﬂ¢hﬂt¥#%mbﬂ?rng or treating

di S(ﬁrders OI d?dlltdlrfé:@l%m%Cms_lgmfyiaﬁlﬁoCQEQ@Eq Fordesampied in (1) and
a pharnmaceutica
P ‘phenylamino, etc.), an optionally substituted

"heterocyclic groups [e.g., S-membered to 9-membered
cycloamino groups which may have 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms (e.gqg.,
5-membered or 6-membered non-aromatic cycloamino
groups, for example, piperidyno, 4-methylpiperodyno,
morpholino, thiomorpholino, piperadinyl, 4-
methylpiperadinyl, 4-ethylpiperadinyl, pyrrolidinyl,
imidazolydinyl, pyrazolydinyl; S5-membered or 6-membered
aromatic cycloamino groups, for example, pyridyl,
pyradyl, pyrimidinyl, pyridazinyl, pyrrolyl,
imidazolyl, pyrazulyl, etc.), aromatic heterocyclic
rings (e.g., thiophenyl, furanyl, thiazolyl,
isothiazolyl, oxazolyl, etc.), non-arbmatic
heterocyclic rings (e.g., tetrohydropyridyl,
dihydropyridyl, tetrahydropyradyl,
tetrahydropyrimidinyl, tetrahydropyridazinyl,
dihydropyranyl, dihydropyrrolyl, dyhydroimidazolyl,
dihydropyrazolyl, dihydrothiophenyl, dihydrofuranyl,
dihydrooxazolyl, dihydroisooxazolyl,
hexahydropyrimidinyl, hexahydropyridazinyl,
tetrahydropyranyl, pyrazolydinyl, tetrahydrothiophenyl,
tetrahydrofuranyl, tetréhydrothiazolyl,
tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, etc.)], an alkylsulfonylamino

_ S SHEET HAS BEEN
T REPLACED l




23 acceptabl e carrier thereof, (31) A pharmaceutical conposition
for preventing or treating disorders of asthma, rheumatoid arthritis,
osteoarthritis, pain, mgraine, cough, irritable bowel syndrome or enesis,
whi ch conpri ses a conpound as describea7in (1) and a pharnmaceuti cal
acceptabl e carrier thereof, (32) A nethod for antagonizing tachykinin
receptor in mammal s which conprises admnistrating to a subject in need, an

ef fective anount of compound. as_described in (1 3) A nethod for
preventing cngQ%%ﬁiﬂ%'%fs@kﬁkﬁ§}¥#g9#¥9?¥ ?Tbﬂéihrﬂﬁﬂﬁalggﬁhich conpri-ses
described 1 o) e () APt Dot o prowertrag or reatime. disarder o of
ast hma, m graéfr%’:)fr?’i?’abl@%&fmk?ars%/%@g ; %ﬁél)‘ﬁ,g E%Uéh'ofségg%g sglng
manmmal s whi chettioppeaskesnpbioxyi gtoaps ngeto.d ankd) achalogeacdtam effective
anount of a c un ri | 1 . of cqQnpound as
described in @gggfb?fggﬁgfggfu?ﬁ%%fgpéo%%%sPng%Q?LPQEﬁFéggﬁfiﬁﬂ a

t achyki ni n reﬂﬂptor,PreferQBEyrL%beofoatcgnpééﬁdS§§S@é§@ﬁﬁﬁeélkﬁg(1) for

manuf act ur i ngy@,phar {REEEsS b, ¢ HDEPI tdPBubE" ot 88hhNYydbaBsEetatal
m cturition, and (37) Use of a“conpound as described_in (1) for
manuf act uri ndP¥y FrRMnhckRt 4 coF TRMMRLPIPBnaLemsyr egPrRdadil¥or ders of

asthma, nict ptiSNallyrhdBbgéndead! csydiRy®, gPshps ¢avgh,oc, gnesis.
.alkyl groups and C,; alkyl groups substituted by from 1
to 3 or so halogen atoms, etc., such as methyl,
chloromethyl, fluoromethyl, difluoromethyl,
trichloromethyl, trifluoromethyl, ethyl, 2-bromocethyl,
2,2,2~-trichloroethyl, 2,2,2-trifluoroethyl,
pentafluoroethyl, propyl, 3,3,3?trifluoropropy1,
isopropyl, l-(trifluoromethyl)ethyl, butyl, 4,4,4-
trifluorobutyl, isobutyl, sec-butyl and tert-butyl
groups, etc.). Also preferably, the "optionally-
substituted alkyl group" includes C;, alkoxy-C, alkyl:
groups (e.g. C,; alkoxy-C,, alkyl groups, for example,
methoxymethyl, ethoxymethyl, isopropoxymethyl,
butoxymethyl, methoxyethyl, ethoxyethyl, etc.), Cis
alkyltho-C,, alkyl groups (e.g. C,, alkylthio-C,, alkyl
groups, for example, methylthiomethyl, ethylthiomethyl,
butylthiomethyl, methylthioethyl, ethylthioethyl,
etc.), amino-C,¢ alkyl groups (preferably, amino-C,.
alkyl groups), for example, aminomethyl, 2-aminoethyl,
2-aminopropyl, 3;aminopropyl, 2-aminobutyl, 3-
aminobutyl and 4-aminobutyl groups, C,; acylamino-C;_g
alkyl groups (e.g. C,.; acylamino-C,_, alkyl groups, for
example, formylaminomethyl, acetylaminomethyl,
propionylaminomethyl, butyrylaminoethyl,
benzoylaminomethyl, etc.), etc. .And, again, the
"optionally-substituted alkyl group" preferably
includes mono-C,, alkylamino-C, s alkyl groups, for



The conpounds of the above-nentioned (1) include conmpounds of a fornula

(la): [err] wherein Ring Ais aring formed by R err]
and R[err] in the above- nentioned fornula (1) bonded to each other, and
the other synbols have the sane neani n@8 as above. The present

i nvention is described in detail her ei nunder . Regarding "Ring M
X and Y": In the above-nentioned formulae (I) and (la), R ng
Mis a heterocyclic ring having -N=C<, -CO N< or -CS-N< as the parti al
structure "-)efampley<monoffef Herlamino-C,, alkyl groups, etc., 25

Ring Mhas - Qidk 88 ndEhylanisdifePRyl] 2btAYiHRiHbRethYl, 2-(N-
methylamino)ethyl, 2-(N-ethylamino)ethyl, 2-(N-
methylamino)propyl, 3-(N-methylamino)propyl, 3-(N-
methylamino)butyl and 4-(N-methylamino)butyl groups,
C;.10 cycloalkylamino-C, s alkyl groups (e.q. C}4°, u
cycloalkylamino-C, , alkyl groups, for example,
cyclopropylaminomethyl, cyclobutylaminomethyl,
cyclohexylaminomethyl, cyclopropylaminomethyl,
cyclobutylaminomethyl, cyclohexylaminomethyl,
phenylaminomethyl, etc.), optionally having 1 to 3
hetero atoms selected from nitrogen, oxygen and sulfur
atoms S5-membered or 6é-membered non-aromatic cycloamino-
C,.s alkyl groﬁps (e.g. 5-membered or 6-membered non-
aromatic cycloamino-C,; , alkyl groups, for example,
piperidinomethyl, 4-methylpiperidinomethyl,
morpholinomethyl, thiomorpholinomethyl,
piperadinylmethyl, 4-methylpiperadinylmethyl,
piperidinoethyl, morpholinoethyl, piperadinylethyl; S5~
membered or 6~membered aromatic cycloamino-C,,; alkyl
groups, for example, pyridylmethyl, pyrimidinylmethyl,
imidazolylmethyl, pyridylethyl, etc.), C; ' '
alkylsulfonylamino-C; s alkyl groups (e.g. Ci,
alkylsulfonylamino-C; ;, alkyl groups, for example,
methylsulfonylaminomethyl, ethylsulfonylaminomethyl,
methylsulfonylaminobutyl, ethylsulfonylaminoethyl, _
etc.), C,¢ alkyl-carbonyloxy-C,, alkyl groups (e.g. C;.,
alkyl-carbonyloxy-C, , alkyl groups, for example,
methylcarbonyloxymethyl, ethylcarbonyloxymethyl,
butylcarbonyloxymethyl, methylcarbonyloxyethyl,
ethylcarbonyloxyethyl, etc.), etc.

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



[err] Y< ". Regarding "Rlerr] and Rerr]": In the above-nentioned
formulae (1) and (la), R err] and Rb are bonded to each other to formRi ng
A, or these are the sanme or different and represent, independently, a
hydrogen atom or a substituent on the 28ng M The substituents R err]
and R[err] on the Ring Minclude, for exanple, a halogen atom an
optionally substituted al kyl group, an optionally halogenated al koxy group,
an optionally hal ogenated al kylthio group, a cycloal k group, an aryl
group, an acyikﬁ&unrqpeﬁnpxzun%Kgﬁkﬁgr@m@uboxn,hyn;@hiprgmee OX¥,nitro

group, a cyargt}g{,gyl,p 2 321 mmmmtﬁoﬁpmz Qrzdtrﬁéﬁibi‘ﬁbﬁﬁo&wup, a
cyclic amno group_( ., .a cyclic amno roup Hgtlonalléxcontalnlng het ero

atom(s) of (»Q&ﬂﬁ?@&%ﬂﬁogﬁ99¥ﬁl RERROXY c. LSPREABALY 1 cRUESXKi t Rodeft—at om)
an al kyl car baqwi fIidxoitpy, aibshkidey) f@@&LBﬁtﬂngrpéﬁtoﬂ ahhoxycar bonyl

group, a car rou an_ al Ica up, roup, a nono-
or di- alkyl Bhe?é’a]n‘%w %?%Ltﬁ)s a ca1 kﬁ’gﬁ#{?ﬁ%ﬁ Bﬁﬁ gb?% bggup etc.

TEle above- nerrtalngmqadﬁead gigk!m:qt cgld‘oup;'climktg?ésrCﬁxaam::@;ywn?upseorl g

chl ori ne, i odi he ref er.a hal pgen at om i ncl udes,
for exanpl e, Qf} iﬁ @m°ﬁ9iiﬁﬂgﬁfﬁﬁ%ﬁéa %% ?$%5 %ptlonally
substituted ddddgegt cmmme;pcﬁmdaaxaxﬁpleemphexyqétf].uai:dmétgoayps (e.qg.,
met hyl , ethyl py yI b and tert-
butyl groups, Jtpfq'gy n%é ona| th frbrrf t:'£¥£l P#ue fs selected
froma hydroﬂmbaﬁﬂxn)l%PR{QQQ#YéﬂQ&ﬁ@“@Ioﬁp4(@-Erlfh%?ﬁ@R?tOEYhoxy

propoxy, but abpd ik g/, séc.eﬁb\mﬁﬁg(y gré@ps,; betexy, etc.), a Jerr]
al kylthio group (e.g neth q. [thio g{kgflthlo but yl t hi o,
i sobutyl thio, secqﬂﬁyAQHF} Sl Y halo enated thio group

includes, for example, C;¢ alkylthio groups, and C;
alkylthio groups having from 1 to 5 or so haiogen
atoms, etc. Such alkylthio groups and halogenated

- alkylthio groups include, for example, methylthio,
difluoromethylthio, trifluoromethylthio, ethylﬁhio,
propylthio, isopropylthio, butylthio, ¢,4,4-
trifluorobutylthio, pentylthio and hexylthio groups,
etc. Preferably, the “"optionally halogenated alkylthié
group" includes C,, alkylthio groups, or C,; alkylthio.
groups substituted by from 1 to 3 or so halogen atoms,
for example, methylthio, difluoromethylthio,
trifluoromethylthio, ethylthio, propylthio,
isopropylthio, butylthio and 4,4,4-trifluorocbutylthio
groups, etc.

The "cycloalkyl group" includes C;_,, cycloalkyl
groups (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cyclooctyl groups, etc.); the "aryl
group" includes Cq.,, aryl groups (e.g., phenyl group,
etc.); the "acylamino group" includes, for example, C;;
acylamino groups (e.g., formylamino, acetylamino,
propionylamino, butyryiamino and benzoylamino groups,
etc.), etc. The "acyloxy group" includes, for example,
C;.s acyloxy groups (e.g., formyloxy, acetoxy and

propionyloxy groups, etc.), etc. The "mono- or di-



26 Substitute sheet - 3/6/96 tert-butyltio, etc.), an am no
‘group, a (Jerr] acylamno group (e.g. fornylam no, acethyl am no,
propyonyl am no, butyryl am no, benzoyl ami no, etc.), an N al kylam no
group, a carboxyl group, a nitro group30a nono- or di-(err] alkylam no
group (e.g., nethylam no, ethylam no, dinethylamno and diethylam no
groups, etc.), an optionally substituted N-substituted anino _group
substituted by one or two honocyclic grogf nono- Cerr]
r

cycl oal kyl aniPA&YdaBiRe Iraup "exdGiud E#ﬁfuﬂ°%9©l%5u@§fan1no
cycl ohexyl amcng; atkolainiaby b2eupe qeougps nfeﬁhﬁwmicﬁ,, efHiEIaM 806 po, etc.),

an optionally substituted heterqcyclic gro . b-nmenbered to

u
9-nenbered BFOPYHHECyr SiFetA AN IRY eﬁ%??%y RIFAURFs  sel ected
fromnitr Ogeetcowgmcand Thel féfycalieaning . grodp MEIREl ede o) ﬁofrerrber ed

t f I dyl .. 4-nmeth dyl
Tor phol | no. _ EEBRIAsh A PRACasaRk £ SreRBEred BT 4 anio (Groded’ PO Y
4- et hyl pi per a@mﬂ.phalp.yr hahm.ahgn;flrom iImteba 2D | heki exyd ammsaz(ﬁ'yt:h s ;

5-nenbered of ?,ﬁ g ogtycleq_acm nougrap rprtgmég e,Fyrl dyl ,
pyrazi nyl , pyr |ny pyr| a2|ny pyrrdl ) yl, pyrazufy

etc.), arona@tgmhéﬁeBboy@WWGQhui$nQﬁaR}Pen kﬂﬂuﬂmﬂrth#kmglanﬂhlazonI
i sot hi azol yl £hQ¥aephbil i96C group@l)- Ftt ) Ce,Jg_-_et er-ﬂfé/cl ic rings (e.g.

Egt;gﬂzﬁ;ggz;%ﬂﬁa hydrﬁ r|dyI tetrah rQB%%aZIQ%ﬁ§¥%WB4er Cr
di hydr opyr r oy 1dumba rdiliﬂ”sy SRy AzeyLahing] ot hi ophenyl
ﬁ;ggﬁ;g:g;??%&&? 3& rooxaz%yér&83g5§§{0|sooxazo h q?xapydr gyr|n1d|ny
tetrahydrothWaﬂkgﬂyhlfbeydamy@nobmmmmyl1nuiud§gmkfnﬂnexamgde, Ci-s
Letrahydr ol QL 3Eatony Sk Y8R Yy | SAVLS RaRRERLS - et )]
an al kyl sul f
and ethylsulfonylamino groups, etc.); the
"alkoxycarbonyl group" includes, for example, Cis
alkoxy-carbonyl groups (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl and butoxycarbonyl
groups, etc.); the "alkylcarbonyl group" includes, for
example, C;, alkyl-carbonyl groups (e.g., '
methylcarbonyl, ethylcarbonyl and propylcarbonyl
groups, etc.); the "mono- or di-alkylcarbamoyl group"
includes for example, mono- or di-C,, alkylcarbamoyl
groups (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.
Regarding "Ring A and Ring B":
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 example, (i) an aromatic heterocyclic ring or non-



27 groups (e.g. (err] alkylsul fonylam no groups, for exanple,

nmet hyl sul f onyl am no, ethyl sul fonylam no, etc.), a (err] alkyl-carbonyl oxy"
group (e.g., acetoxy and ethyl carbonyl oxy groups, etc.) and a hal ogen atom
(e.g., fluorine, chlorine and bromine 3fons, etc.), etc. Preferably, the
"optionally substituted al kyl group” includes Clerr] al kyl groups
optionally substituted by from1l to 4 or so hal ogen atons, especially
optionally halogenated Clerr] alkyl groups (e.g., (err] aIkyI groups and
Clerr] al kyl afonatsle hipteranysd iy Gingnhaving bhe s3ama| 988nOEt ons, et c.

such as net hyjr fdH<HORItBdo oy WEldted dfi-dnh'%i?ﬂ?é@éh, sulfur

o D DL U1 ol GAShEGRHIeT AEORR y WS ARTRR Y | RN oFF by BATR,NSEBFR Y1

3,3,3-trifl ufammrsqp)dln dddhipriony |to keddor | atosmerptdwy | ) 1 hya, cpolye, 4, 4,4-

(oL orobut sl 56 UGS SHLRY g g, Sh ot 0

aIkoxY-C[er[ﬁt@hwylqﬁanmw (e g. (err] al koxy- CIe[r]éalgyl grouFﬁ Ifor

exa e, net hox ng 0

T sl e s it St A RO
err] alky ra- y!

et hyl t hi omet Bfingsd WHar ity mm ,thE.i hséﬁé&@eétb&hs sélottbaoeton! ., etc.),

cxanpl o, an méga%”%écﬁb Pudeafietinen it afaifiat BBy
2-am nobut yl catboamatmimg yle and jpyanidire) pyxazips, gFeimjdine,
acyl ani no- 0 gel; Aliotle IRHAR IS, Gmddle AA280s O EELL281KY! Oroups,

for 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 rings, etc. BEspecially preferred are (i)
6-membered, nitrogen-containing heterocyclic rings
having one or two nitrogen atoms in addition to carbon.
atoms (e.g., pyridine and pyrazine rings, etc.) or (ii)
5-membered aromatic heterocyclic;rings having one
sulfur atom in addition to carbon atoms (e.g.,
thiophene ring, etc.), etc.

The "non-aromatic heterocyclic ring" lncludes, for .
example, 5-membered to 9-membered, non-aromatic
heteroqyclic rings, preferably S5-membered or 6-
membered, non-aromatic heterocyclic rings, having from
1 to 3 hetero atoms selected from nitrogen, oxygen and
sulfur atoms in addition to carbon atoms, etc.

For example, Ring A includes tetrahydropyridine,
dihydropyridine, tetrahydropyrazine,
tetrahydropyrimidine, tetrahydropyridazine,
dihydropyran, dihydropyrrole, dihydroimidazole,
dihydropyrazole, dihydrothiophene, dihydrofuran,
dihydrothiazole, dihydroisothiazole, dihydroxazole and
dihydroisoxazole rings; etc.; and Ring A includes, in



exanpl e, fornyl am nonet hyl, acetyl am nonethyl, propionylam nonethyl,

but yryl am noet hyl, benzoyl am nonethyl, etc.), etc. And, again, the
"optionally-substituted al kyl group"” preferably includes nono-C err]

al kyl amino-(err] al kyl groups, for 32 28
exanple, nmono-Clerr] al kylam no-C[err] al kyl groups, etc., such as

nmet hyl am nonet hyl , ethylaninonethyl, 2- (N nethylanino)ethyl

2- (N-et hyl ar eth anlno met hyl am no) pr opyl ,

3- (N net hyl a?f?%b“)b%?y? ﬁaeﬁe ?hyPé %E}Pyl PéP&&ﬁé 'err]

cycloalkyIan1h&x&ﬁyﬂr@py&kmidgm@upbe#ehgdrﬁbyrihaaymhoalkylan1no derr]

al kyl groups,. n cl obut yl am nonet hyl ,

cyclohexylan1no ﬁkéggﬁir?gbr%é%§§§¥%§%%tﬁg?kgcycﬁ%§dtyIanlnonethyl

cycl ohexyl am inidazgl idphenypyrrezohidine, tetrphydpoitbispheneaving 1 to 3

hetero atoms sgl rX?kgf&Egﬂlt{é@gﬁh¥§55giﬂagéqesulfur atonms 5- nmenbered or
|

6- menber ed non aro oam no- err groups (e.g. 5-nenbered or
6- menber ed ndﬁ?t%RQYEE?%S%9%+%%94%o 134322 YﬁFR%Pzﬁﬂéuﬁg for exanple,

pi peri di nonet¢edt rakyded ydpapeleé di } hgte . moppbdera®lIst,hRing A

ol R i, A AU e BAC B SR

6- menber ed arhetracyylioanings Cl[tawr.mgabkgl ogr twps pitxogenadtions in

B er 1 kg BT EERE) ouflh tGoy, TERR K m U, <),

aIkyIsuIfonyI%ﬁﬁ#ﬁh!ﬂ%???rkmkﬁingr%%%stetﬁﬁ ¥¢§ﬁ9W6ldaZlne rings,

met hyl sul f onydgei por@tdry|  akd hys sespoRY A BI,RERERYY -
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)"
includes, for example, 3-membered to 1l0-membered (for
example, S5-membered to 9-membered) cyclic hydrocarbon
rings, preferably S-membered or 6-membered cyclic '
hydrocarbon rings, etc. For example, Ring A includes
benzene, C;., cycloalkenes (e.g., cyclobutene,
cyclopentene, cyclohexene, cycioheptene, cyclooctene,
etc.), etc. The cycloalkenes are preferably Cs,
cycloalkenes (e.g., cyclopentene, cyclohexene, etc.),
etc. Ring B includes, in addition to these, Cj_j
cycloalkanes (e.g., cyclobutane, cyclopentane,
cyclohexane, cycloheptane, cyclooctane, etc.), etc.
The cycloalkanes are preferably C; cycloalkanes (e.g.,
cyclohexane, cyclopentane, etc.), etc. Preferably,
Ring A includes, for example, 6-membered homocyclic
rings such as benzene and cyclohexene rings, etc.
Especially preferred are a benzene ring, etc. Ring B
preferably includes, for example, 6-membered homocyclic



met hyl sul f onyl am nobutyl, ethylsul fonylam noethyl, etc.), (err]

al kyl -carbonyl oxy-C[ err] al kyl groups (e.g. ([err] alkyl-carbonyl oxy-(err]
al kyl groups, for exanple, nethyl carbonyl oxynmethyl, ethylcarbonyl oxynethyl,
butyl car bonyl oxynet hyl , met hyl carbonyl &3/et hyl, et hyl carbonyl oxyet hyl,
etc.), etc. The "optionally hal ogenated al koxy -group” includes, for
exanple, Cerr] alkoxy groups or CJerr] al koxy groups substituted by from1l
to 5 or so hal ogen atoms, etc. Such al koxy groups or hal ogenated al koxy
groups i ncl udEingsr sughnprcbPeRELABXNdf FYSAOhemMamey rings, etc.

29 di f1 uor pgpebeuY 1yt pirblEderaae Bo¥Y behzbnl! igret hoxy, et hoxy,
2,2,2-trifl uoroethoxy -trlghloroethoxy, pent af | uor oet hoxy, propoxy,

2,2, 2
i sopropoxy, but oxyAts18a3t ppesp oFbBEtﬁx?Pdigﬁﬁﬂt@x}§ &&c- but oxy, pentoxy
and hexyl oxy gpbipaaldyesuPseieusblyhetbeocgpliienaling. h@oekmerd edmy Koxy

Oronr 1o E afrEEhe kY, BEOUBE Bhathi sheli SRt HRGEARSELIL S ™
trifluoromet hokggset hBxgferably,tonel abr BéngoRy andr 8iagy B iisofl)opaxy,
butoxy, 4,4, 4ebtibhHPIPbYLBIY i thEQQUALK KR §§ﬁ§b§h XEéTh%r QLRer §C
The "optional 'y hal ogenat ed_al kyl t hio group I ncl"ludes, Ttor exanple, C[grr]
al kyl thio grO%gs?naﬂgtEfﬁﬁ}}YaFR9FFhFB §foapSmARIENFeteERCYCldcs or so
el ide, Tor exanmhes TeLhyl Lhi o dLEl woromet YLt hia. 1Lt yoromet hylt i 6.
g?ﬁyrtﬁio,Ogrggsr?%ﬁ%,gﬁ%ﬁ%?%ﬁ9€%ﬂ?%?' ut GO }c45£qa?¢#q UiSSobut yi t hi o,
pentylthio anfohexyample, g( D)Ypthe above-mentioned "aromatic
heterocyclic rings", namely, optionally substituted, 5-
membered or 6-membered, aromatic heterocyclic rings
having the same one or different two hetero atoms
selected from nitrogen, 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 and
isoxazole rings, etc.), or (ii) optionally substituted
benzene rings. . '
For the substituents for the above-mentioned 1)
"optionélly substituted aromatic ring”, for example,
referred to are the same substituents as those for Ring
A and Ring B which are mentioned hereinunder. The
"aromatic heterocyclic ring" of the above-mentioned 2)
"optionally substituted aromatic heterocyclic ring®
includes, for example, the same aromatic heterocyclic
rings as those in the above-mentioned "5-membered or 6-
membered, aromatic heterocyclic ring". For the
substituents for the above-mentioned 2) "optionally
substituted aromatic heterocyclic ring", for example,
referred to are the same substituents as those for Ring
A and Ring B which are mentioned hereinunder. The *"5-
membered or 6-membered, aromatic heterocyclic ring"
preferably includes the same heterocyclic rings as



etc. Preferably, the "optionally hal ogenated al kylthi o group” includes
Cerr] alkylthio groups, or CJerr] alkylthio groups substituted by from1
to 3 or so halogen atonms, for exanple, nethylthio, difluoronethylthio,
trifluoronethylthio, ethylthio, propleﬁlo i sopropyl thio, butylthio and
4,4, 4-trifluorobutylthio groups, etc. The "cycl oal kyl group" includes
Cerr] cycloal kyl groups (e.g. cyclopropyl cyclobutyl cycl opentyl,
cycl ohexyl "and cycl ooctyl groups, etc.); the "ar rou i ncl udes C[err]
aryl groups (t&age pafarge ‘gr%ﬁ‘er@c’dlébo‘{%ef“”écﬁ %ng 5%{59" i ncl udes, for
exanple, er'vra]roa@dlajﬂmg;fwml(ce wingfornyl am no, acetyl am no,
proplonylan1no bu | am benzoy no g o etc. The
"acyl oxy group" |ﬁ{qyrt% %ﬁ‘a%g%t ‘tf[ag 'Tga% 'g‘iyp‘ %u% 1733,
f or myl oxy, amgmdumamﬁy;suhsunqﬂuaqlqumqnnceneteroeyclldhELﬁgnno- or di-
3yl Kyl afien, O QI didiee oof QLo Gy LPERae 2 Aleofblytlic

al kyl am no grou am no am no,
dlnethylan1nGmed(ﬁﬂﬁfﬁhﬁﬂﬁﬁhﬁ%ﬁ#ﬁﬂiﬁ Qakiqnatir th%tléybﬁﬁc am no group"
i ncludes, fohHuAAY &imy Menbered to 9-nmenbered cyclic am no groups
optlonally haV|ng from1 to 3 hetero atons, such as oxg en atom _sul fur

atom etc., in addhe GhRFikusigerfor ohe LrRELopgL1Y| $UPFHILRERR i di no,
nDrphoIino angdmy nnhwﬁlnéﬂyruﬁytlﬁﬂ(rﬁngfﬁcwaﬂ$matﬂ¢kylcarbonylan1no

Scet yl ant no. A% f”ﬁelé% TR ik LA o L e L CL

"aIkyLsquonybmumeghydqﬁbanhdnuhﬁngwa“&namaﬁzp £ingt]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 group, an acyloxy group, a hydroxyl group,
a nitro group, a cyano group, an amino group, a mono-
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
group, an alkylsulfonylamino groﬁp, an alkoxycarbOnyl'.
group; a carboxyl group, an alkylcarbonyl group, a
carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkylsulfonyl group, an oxo group, etc.

The "halogen atom", which Ring A and Ring B may
have, includes, for example, fluorine, chlorine,
bromine and iodine atoms. Preferably, the halogen atom
includes, for example, fluorine, chlorine and bromine
atoms (especially, fluorine and chlorine atoms, etc.).

The "optionally substituted alkyl group", which
Ring A and Ring B may have, includes, for example, C;
alkyl groups (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl and tert-butyl groups, etc.)
optionally having frdm{l to 5 substituents selected
from a hydroxyl group, an amino group, a carboxyl



al kyl sul fonyl am no groups (e.g., nethylsulfonylam no and ethyl sul fonyl am no
groups, etc.); the "al koxycarbonyl group" includes, for exanple, ([err]

al koxy- carbonyl groups (e.g., nethoxycarbonyl, ethoxycarbonyl, '
propoxycar bonyl and but oxycarbonyl gro8ps, etc.); the "al kyl carbonyl group”
i ncl udes, for exanmple, Cferr] alkyl-carbonyl groups (e.g., nethylcarbonyl,
et hyl car bonyl and propyl carbonyl groups, etc.); the "nono- or

di - al kyl carbanoyl group" includes for exanple, nmono- or di-Cerr]

al kyl car banoydreppups fEtoo, greupy| 2andaovybr dik@igadblybgmino .
dinethylcarb | et I C. sulhionyl
group" incl uca)ig)‘yd? Céjg ,Fé’{ﬁ%{ é/%atl %Eﬁg??imﬁ[: h?'xg%laﬁ 8,%'1)[1'0 IndO,

met hyl sul f onydiethinlaming cayeups %?@pybsﬁlﬁolyﬁ 5Y8u931b9ﬂ319KYetc

R di "R | d
Tyt Ring A bR e, & flacktoxy aﬁ“%k%“ﬁé????gnms‘go?‘?gﬁkﬁr BRI it e
hormocycl i c cwanﬁuiwh@nge% 2tom, (@nd- at lé@§@n§necbi°Fhé§eaP§ an optional l'y

substi tuted @f&ﬁﬂ@d%t@mé;natc Eae beﬁeeyany 95:&@&%&%&@ c ring"
i ncl udes, for exa non-
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atoms sel ect eailﬁypr@ﬁﬁp@ge@ndsclﬂ i uﬂlqrml FEYGPH ﬁﬁbﬁﬁltﬁtéﬁeb?bffofnrom 1to "

3 such hetero atons, in addition to carbon atons, i %ﬁsa cyclic

hydr ocar bon r} P (hoPocSR | RR1e9eR) 3Ly | €FRg cﬁPSBn grgups and
halogenated alkyl groups include, for example, methyl,

chloromethyl, fluoromethyl,'difiuoromethyl,
trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
2,2,2-trichloroethyl, 2,2,2-trifluorcethyl,
pentafluoroethyl, propyl, 3,3,3-trifluoropropyl,
isopropyl, 1l-(trifluoromethyl)ethyl, butyl, 4,4,4-

- trifluorobutyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, 5,5,5-trifluoropentyl, 4-
trifluoromethylbutyl, hexyl, 6,6,6-trifluorohexyl and
S~trifluoromethylpentyl groups, etc.

More preferably, the "optionally substituted alkyl .
group" includes optionally halogenated C,; alkyl
groups, for example, C;, alkyl groups and C,_,; alkyl
groups substituted by from 1 to 3 or so halogen atoms,
etc., such as methyl, chloromethyl, difluoromethyl,
trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
2,2,2-trifluoroethyl, pentafluorcethyl, propyl, 3,3,3-
trifluoropropyl, isopropyl, 2-trifluoromethylethyl,

"butyl, 4,4,4-trifluorobutyl, isobutyl; sec-butyl and
tert-butyl groups, etc.

The "optionally halogenated alkoxy group"”, whlch
Ring A and Ring B may have, includes, for example, C,;
alkoxy groups or C, alkoxy groups substituted by from
1 to 5 or so halogen atoms such as those mentioned
hereinabove, etc. Such alkoxy groups or halogenated
alkoxy groups include, for example, methoxy,
difluoromethoxy, trifluoromethoxy, trichloromethoxy,



The "aromatic heterocyclic ring"” includes, for exanple, 5-nenbered or

6- menbered aromatic heterocyclic rings having from1l to 3 hetero atons
sel ected fromnitrogen, oxygen and sulfur atons, in addition to carbon
atonms (e.g., pyridine, pyrazine, pyrinm38ine, pyridazine, pyrrole,

I m dazol e, pyrazole, triazole, thiophene, furan, thiazole, isothiazole,
oxazol e and i soxazole rings, etc.), etc. Preferably, the aromatic

het erocyclic ring includes, for exanple, pyridine, pyrazine and thiophene
rings, etc., eshowxyl 2s2pdrtoitluptoenhaxyl e2ri2ndstrichloEoedhiony y

preferred are éﬁ&aﬁwsﬁ@@eﬁéxyphﬁf@g@ﬂggoagag%%xw BLeOKS,| @ ,/4,ags having
one or two nitrogen atons Iin addition 10 carbon atons rjdine and

pyrazi ne ringsciflgorobyutexyy Lsqbubex¥d é?SﬁEPF@xﬂétB%e' BWigy ngs havi ng
one sul fur atgexyloggdgib@ps | Oetel bopreEerably,Jthel Moppiiomalliyng, etc.),
S er ot Pl TRRARPRE A PRASLCLRREY! SobaMfes! FEL HRReaL G BBIIAR,
5-menbered orcf; akkdvey egivoupnsutsonbtiatedeber fegml Lctoi Bgexr baving from 1
{05, 10 A0m,ae SEhes RO Skihghs p2iHASD A AL RO |
t et r ahydr opyrtdi fkuodomgtihogy; i ethexyt el ahgdtapflanroethoxy,
i hydr of i darRreboRF i, LEQREONIEP DL ERE Y, s L IR BRoie B PP ol &
di hydr ot hi azol.sobwutoyyr and ose¢abwtexydghodpsxaetce and di hydroi soxazol e
rings, etc.; and RpRg fobPLbNEEPy hBlogenated alkylthio group”, 32
which Ring A and Ring B may have, includes, for
example, C; alkylthio groups, and C; alkylthio groups
having from 1 to 5 or so halogen atoms such as those
mentioned hereinabove, etc. Such alkylthio groups and
halogenated alkylthio groups include, for example,
methylthio, difluoromethylthio, trifluoromethylthio,
ethylthio, propylthio, isopropylthio, 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 from 1 to 3 or so halogen atoms,
for example, methylthio, difluoromethylthio,
. trifluoromethylthio, ethylthio, propylthio,
isopropylthio, butylthio and'4,4,4—trifluorobutylthio
groups, etc.
The aryl group as the substituent includes Cg4_q
aryl groups (e.g., phenyl group, etc.); the acylaminé
group includes, for example, C,; acylamino groups
(e.g., formylamino, acetylamiho, 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 (e.gqg.,

methylamino, ethylamino, propylamino, dimethylamino and



addition to these rings, piperidine, piperazine, hexahydropyrim dine,
hexahydr opyri dazi ne, tetrahydropyran, norpholine, pyrrolidine,

i m dazol i di ne, pyrazolidine, tetrahydrothiophene, tetrahydrofuran,

t et rahydrot hi azol e, tetrahydroi sothi az®¥e, tetrahydroxazole and

t etrahydroi soxazol e rings, etc. Preferably, Ring A includes, for exanple,
6- menbered, non-aromatic heterocyclic rings having one or two nitrogen
atons in addition to carbon atoms (e.g., tetrahydropyridine,
tetrahydropdex#thYkﬁmwmpt@i¢%ﬁ§dr%§9rDdaﬁtﬂe rThgsCY§ﬂéC)amé99 and is

especi al Iy pref&i@bincludesd etf@Pyéf:&ﬁyiédl 5emémBEred! €o Btateﬁb@@eﬂ Ring B
I ncl udes, for™ exanple,, 6- nenber ed, no ifnatlc het rocycllc r.i ngs havi ng

one or 2 n|tr%XE%#%u%W&P?rﬂ%&RP?|%ﬂt%%n€ Bohag%ﬁﬂs remgl tBi deri di ne and

pi perazine r Irwser@ta;tams ﬁtﬂ.?]chai\d bﬁy@éﬁeﬁtaﬂ ysmeﬁer abbm,a)embper ?zh ne
ring, etc. T clic ocarbon rin onpey. LLng)" 1ncludes,
for exanple, - tEPlfgﬁﬁﬂ%%?eag?mofgééaing ﬁSﬁﬂgfed to

9- menber ed) qyn@éxld@mbcnndtmmmphmbsnopgeéepabl9t51men69ced @he6- nenber ed

cyclic hydroc ﬂgyhéféﬁﬁ% fhoFEEo ﬁagpé udgzgngf@ic ﬁexeﬁga benzene derr]

cycloalkenes utene cycC open ene cyEloheptene
cycl ooct ene, elkyb-c&ﬂhpnyﬂamamqcgnamkenee gr e pcetglamhpOC[err]

cycl oal kenes C B
|xcludes éﬁkﬁh ?#?, ese q%§e%£%99f§§§kgﬁ§éﬁ?) o€k gycl gtane )
cyclopentanea iﬂkﬁﬁﬁﬁia@%QQcﬂ%ﬁ%ﬁnénc%9@?600f9ﬁeexémﬁ $, Gme The
cycl oal kanes ﬂl€%Ps§@I Fany %1; cg%t?@éRfé' 5aneﬁe£ﬁ ﬂsulfﬁﬁ&%ﬁﬁ%e

cycl opent ane, Aincl udes. exanpl e,
6- menber ed hdRstyRHiwl 59*&&92&&%#%8 FEPyRPe BRE- éycFBﬁexene rings, etc.

Especi al | y pr&fiespshibenyl hpraepeine Mddes] CfoR agafiphesf €[ abhykbrgl-udes,

For exa”p'e’éﬁég%nyffékgﬁggc glé?, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl and butoxycarbonyl groups, etc.); the
alkylcarbonyl group includes, for example, C, alkyl-
carbonyl groups (e.g., methylcarbonyl, ethylcarbonyl
and propylcarbonyl groups, etc.);.the mono- or dif
alkylcarbamoyl group includes, for example, mono- or
di-C,.; alkylcarbamoyl groups (e.g., methylcarbamoyl,.
ethylcarbamoyl, dimethylcarbamoYl and diethylcarbamoyl
groups, etc.); the alkyisulfonyl group includes, for
example, C, ¢ alkylsulfonyl groups (e.g.,
methylsulfonyl, ethylsulfonyl and propylsulfonyl
groups, etc.), etc. . )

The terminology "optionally halogenated" as
referred to herein means that the number of halogen
atoms, if substituted, is from 1 to 5, preferably from
1 to 3 or so.

' Preferred substituents for the optiocnally
substituted Ring A and Ring B include a halogen atom,
an optionally halogenated C,_, alkyl group, an
optionally halogenated C, , alkoxy group, an optionally
halogenated C, , alkylthio group, a C,.; acyloxy group, a
hydroxyl group, an amifo group, a mono- or di-C,,

alkylamino group, a carboxyl group, a C,, alkoxy-



33 rings such as benzene and cycl ohexane rings, etc. Especially
preferred is a benzene ring. At |east one of Rng Aand Ring Bis an
optionally-substituted heterocyclic ring. Both of Ring A and Ring B may be
optionally substituted heterocyclic ri3§s. Preferably, one of Ring A and
Ring Bis 1) an optionally substituted aromatic ring and the other is 2) an
optionally substituted aromatic heterocyclic ring. The above-nenti oned
1) "aromatit ring" includes, for exanple, (i) the above-nentioned "aromatic
het erocycl i c $RRRRNYL GRRYD: BPtPERBFYURubEEFrut ed, 5- nenbered or
6-neEbered, arOnﬁtﬁﬁrbebgéférﬁéﬁPsﬁbﬁﬁitbénF?gfbheg&&ﬁapmﬂenaahi'fferent
two hetero atons se] ect romnitrogen ul.fur and_oxygen ata

preferably fr%ﬁ?itf uge u%hnﬂg%e?ﬁdagbﬂg,aiﬁnﬁaﬁgﬁiSnﬁﬁgogipbgﬁEghons
(e.qg., pyridiamwe, opyionahkty hylogedabed @yyiadhkybegrpypyoar, im dazol e,
pyrazole, triazole | ophene, furan, thiazole, isothiazgl oxazol e and

i soxazol e riﬁ@%?l%?%i¥¥ g?f?9??a§%$i8ha|?@ﬁgﬁ%s?F?HPedanggﬁﬁ YHi ngs.

For the substgiowmp} sahoamihe gbowp; nenihbnoedot) diepti,oadkyyamihet it ut ed

aromatic ring", for exghrrpl ed%i;eferred to are the sanme supstituents as those
for Ring A arfF®Rg B Wt ACH T PePRePEP nBRARP, FHE " aromati ¢

heterocyCLic Eép@ﬁ%@dlyhpr@b@rf?dﬁaféOfeﬂaibgéﬁphtOﬁalhn apltibnialied
aromatic heterogyclic.ring" i es, for example, t s aromati.c
het er ocycl i c%?ﬁ%@eﬁgt?‘ho@e‘ |¥ﬁf¥7u£ THNR: r@ﬂtgghé‘anagf}?eﬁﬁng?gan8 o
menber ed, "ar app} iZlleeteraeowp ) eete Ng”. For the substituents for the
above- nenti oned 2)_"

cbove. et oned BenPhBIeL LI FESHLLUREoARORY Ryl B NG 1T 1O for
B whi ch are muayibseat hangi substeitufablébSposition. . If the rings are
substituted.by two or more substituents, the
substituents may be the same or different. The number
of the substituents may be from 1 to 4 or so,
preferably from 1 to 3 or so.
If the Ring A and/or the Ring B has nitrogen
atom(s), the ring may form a quaternary salt. For
example, it may form a salt with halide ion(s) (e.g.,
Ccl°, Br, I, etc.) or other anion(s) such as sulfate-
ion, hydroxyl ion, etc.
Regarding "Rin v

Preferred homocyclic rings for Ring A are
optionally substituted homocyclic rings composed of
carbon atoms, for example, including those of a

formula (A-1):

Al (A-1)

wherein ... ..+ indicates a single bond or a double bound

and the same shall apply hereinunder; and al represents
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



menbered or 6-nenbered, aromatic heterocyclic rlng" preferably i ncl udes the
sane heterocyclic rings as 34 those
referred to hereinabove for the foregoing "aromatic heterocyclic ring".
More preferably, one of Ring A and Rin@9B is an optionally substituted
aromatic heterocyclic ring (e.g., a 5-nenbered or 6-nenbered aromatic
heterocyclic ring) and the other is an optionally substituted benzene ring.
The substltuents for the optionally substituted "honocyclic or heterocyclic
ring", "aronagrnupeteebcy¢blorrangbptinnnlAyohaﬂpqehetedbé&aladkpwug"

"cyclic hydr n,Lipg", ti ene ring" to be

r epr esent ed b§ é§§ (é Q ﬂFQthB EFEEEEO QRQ Q%gz a hal ogen atom an
optional ly subsithhoadmath9RYgrenbOXHm Bpﬂuéh&rbﬁlharog@h@ﬂada@Kkoxy group,
an optionally, Qﬁé&ﬂfﬂ@k@gtﬁbkx ggbgpgrogec zn aryl group, an acyl am no
group, an acy? group, r oup, nitro group, a cyano group, an
ami no group, @r @seopfdp- éPR?Péﬁ\ﬁg -gddup, a cyclic anino group (e.g., a
cyclic amno group optionally having hetero atom sel ected from oxygen aton1
sul fur atom etc., in addition to nitrogen aton), an al kyl carbonyl am no
group, an alkylsulfonylanino grayp, an al koxycarbonyl group, a carboxyl
group, an al kyl carbonyl group, a ganoyl group, a ngas2)or

di - al kyl car barmoyl group, an al kyl onyl group, an oxo group, etc.

The "hal ogen aton, which Ring A@aMd R ng B nmay have, includes, for
exanpl e, fluorine, chlorine, bro¥ine and iodine atons. Preferably, the

hal ogen atoMyherein 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 pentaflucroethyl groups, etc.), or
an optionally halogenated Cis alkoxy. group (e.g.,
methoxy, trifluoromethoxy, trichloromethoxy, ethoxy,
2,2,2-triflurorcethoxy and pentafluoroethoxy groups,
etc.).

More preferred homocyclic rings include, for
example, benzene rings of a formula (A=3):

X e Eﬁ( a3
M

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 (e.g., methyl,
trifluoromethyl, trichloromethyl, ethyl, 2,2,2-
trifluoroethyl, pentafluorocethyl and isopropyl groups,
etc.).

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



I ncl udes, for exanple, fluorine, chlorine and brom ne atons (especially,
fluorine and chlorine atons, etc.). The "optionally substituted al kyl
group”, which Ring A and Ring B nay have, includes, for exanple, Cerr]

al kyl groups (e.g., nethyl, ethyl, profg®l, isopropyl, butyl, isobutyl,
sec-butyl and tert-butyl groups, etc.) optionally having from1l to 5
substituents selected froma hydroxyl group, an am no group, a carboxyl

35 group; a nitro group, a nono- or di-Cerr] al kylamno group (e.g..
met hyl am no, ethyl am no, dinethylam no and di et gl am no groups, etc.), a
C err] al kyl -carbonyl oxy grou 7g. , Xy an yl car bonyl oxy groups,
etc.) and a hal ogen atom (e.qg. | uori chiS&i d brom ne atons,

etc.), etc. Especially preferred are ogtionally-jal ogenated al kyl groups,
for exanpl e, C[err] al kyl groups, and Cferr]sal Kyl groups qab4t)i tuted by

from1lto 4 or uch aleN.~groups and hal ogenat ed
al kyl groups incl u%%gggglg&aml e, ybr crret hyl, fluoronethyl, .
di fl uoronethyl, trichloronethyl, tr™Iluorone |, ethyl, 2-bronoethyl,
2,2,2- trichloroethyl 2,2,2- trifluoroethyl ent af | uoroet hyl , propyl,

3,3, 3- trlfluoropropyl |sopropg§I 1- (trlfluoronethyl)ethyl butyl, 4,4,4-
trifl uor obut yfhexeb thave: the. gamg megaings assabovey

gegpgntylfl5 5, ﬁ tmfftmﬁrm k1id riﬁﬁél ger Qﬁet Bybbebilentiondd
o o o abl y, “°%§m%%¢?82a?$sé£%n¥%§€§a 2AeRoRek, sHpoe R Bk caacstl | y
hal ogenat ed Gjerthe afdylowing substituent(s):

(1) Homocyclic rings where A' is a halogeh atom
(e.g., fluorine and chlorine atoms, etc.), or an
optionally-substituted C,, alkyl group (e.g., methyl,
trifluoromethyl, ethyl and isopropyl groups, etc.).

(2) Homocyclic rings where A? and A’ are the same
or different and represent, independently, an
optionally-halogenated C, , alkyl group (e.g., methyl,
trifluoromethyl, ethyl and isopropyl groups, etc.), or
an optionally-halogenatéd Ci.4 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.).

(4j Hbmocyclic 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.).

Preferred aromatic heterocyclic or non-aromatic
heterocyclic rings for Ring A are S5-membered or 6-
membered, aromatic heterocyclic or non-aromatic
heterocyclic rings including, for example, pyridine,
pyrazine, thiophene, tetrahydropyridine, pyrrole and
thiazole rings, etc. Concretely, for example,
preferred are heterocyclic rings of a formula (A-5):



groups, for exanple, C[err] alkyl groups and C[err] al kyl groups

substituted by from1l to 3 or so hal ogen atons, etc., such as nethyl,

chl oronmet hyl, difluoromethyl, trichloronmethyl, trifluoronethyl, ethyl,

2-bronoethyl, 2,2,2-trifluoroethyl, pehtafluoroethyl, propyl, 3,3, 3-

trifluoropropyl, isopropyl, 2-trifluoronethylethyl, butyl,

4,4, 4-trifluorobutyl, isobutyl, sec-butyl and tert-butyl groups, etc.

The "optioral |y hal ogenated al koxy group”, which Ring A and Ring B nay

have, includes, for exanple, C[err] al koxy groups or C[errg al koxy groups
e

substituted by fromyl to 5 Qr so halogen ato suc.as tho nti oned
her ei nabove, etc. éﬁiﬁ:alwggﬂ;§;o¢§§g§r hﬁiﬁﬁgnahggléiko y @k oups i ncl ude,
for exanple, netho i,fl tN tr r,0 Y, | or onet hoxy,
36 et hoxy, 2,2,2-trifluoroethoxy, 2,2,2-trichlofoethoxy,

pent af | uor oet hoxm@owm m bm, Z t r{ﬁbr obut oxy,

i sobut oxy, sec-butigx p o] an Xyl o rou tc. erably, the
"optionally hal ogendt ed *at"Koxy grogp" “incl udes (] ebr] " al koXxy groups or

C err] al koxy groupﬁsubstituted by¥%rom1l to 3 or so hal ogen atons, for

exanpl e, met hoxy, or Xy, S~ f 1 u t hoxy, ethoxy,
pr dpoXly, i§%ﬁlopox lbut oxy, 4,4, 4-trifl uorobutoxy,
grpups, ethc. " Th

2,2,2-trifluoroet
i sobut oxy and sec- but oxy "optionally'ﬂag?genated
gs, or exanpl e,

al kylthio group”, which Rn§ A and Ring B may have, includ
Cerr] alkylthio groups, and CJerr] alkylthio groups having from1 to 5 or
so hal ogen atons U lprsfdiisd dkiip e bh st IehaVby sabstSuabedl kyl thio

groups and aromatic or non-aromatic heterocyclic rings for Ring A,
‘mentioned are pyridine, pyrazine, thiophene,
tetrahydropyridine} pyrrole and thiazole rings, etc.
optionally having one or two substituents selected from
an oxo group, an optionally substituted alkyl group
(this has the same meaning as the substituent for the
optionally substituted Ring A and Ring B), a Cs, aryl
group (e.g.,.phenyl group, etc.) and a halogen atom '
(e.g., fluorine, chlorine and bromine atoms, etc.).
Concretely,_fof example, preferred are aromatic or non-
aromatic heterocyclic rings of a formula (A-S): .



" hal ogenated al kyl thi o groups include, for exanple, nethylthio,

di fluoronethylthio, trifluoronethylthio, ethylthio, propylthio,

i sopropylthio, butylthio, 4,4,4- trifluorobutylthio, pentylthio and
hexyl t hi o groups, etc. Preferably, the42optionally hal ogenated al kylthio
group” includes (err] alkylthio groups, or (Jerr] al kylthio groups
substituted by from1l to 3 or so hal ogen atons, for exanple, nethylthio,
di f | uor onet-hyl t hi o, trifluoronethylthio et hyl thi o, propylthio,

i sopropyl t hi o, butyl thio and 4 4,4 trlfluorobutylthlo group , etc. The
aryl group as the subst ryI phenyl
group, etc.); the @yl a n ,acyl am no
groups (e.g., fornylanl oet yla o .bu y am no and

benzoyl am no groups, et& The acyloxy grouP |nclud£b for exanpl e,
Clerr] acyloxy groups (e prnyloxy, acet oxy and proplonyloxy groups,

etc.), etc. The nono- or i, 3-no gr cl for exanple, nono-
or di-Clerr] alkyl@dno gr| ups @; , mef fyl Hm no, <& yI gm no, propyl anm no,
di met hyl am no and ' El + di et hyl am no

groups, etc.), etc. The clic am no group |ncludes for exanpl e,
S5-nmenbered to 9-nenbered fcyclgc am no groups optlonally having from1l to 3

het ero at ons, such as o a quur n addition to
ni trogen atom (e. ofiiipy i di [ per| oland hol isno groups, etc.),.
etc. The al kyl car bonyl an™io™gr ou elu -ex I C[err]

al kyl - carbonyl am no groups (e.g., acety anlno

(v | 1[

Vi) |l

- M : _ :
viil) J—{I J—(§I s

wherein D' represents a hydrogen atom, a halogen atom
' 1

(e.g., fluorine, chlorine and bromine atoms,.etc.); E
represents a C,_, alkyl group (e.g., methyl, ethyl,
propyl and isopropyl groups, etc.); the compounds
having the partial structure of (ii) form quaternary
ammonium salts along with a halide ion (e.g., Cl°, Br’,
I, etc.), a sulfate ion, a hydroxyl ion or the like; G
represents a hydrogen atom or a C,, alkyl group (e.qg.,
methyl, ethyl, propyl and isopropyl groups, etc.); J
represents a hydrogen atom, a C;_, alkyl group (e.g.,
methyl, ethyl, propyl and isopropyl groups, etc.) or a



propi onyl am no and butyrylam no groups, etc.); the al kyl sul fonyl am no group
I ncl udes, for exanple, (err] alkylsulfonylamno groups (e.g.,

met hyl sul f onyl am no and et hyl sul fonyl am no groups, etc.); the

al koxycar bonyl group includes, for exa#Ble, Cerr] al koxy- carbonyl groups
(e.g., nethoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and butoxycarbonyl
groups, etc.); the al kyl carbonyl group includes, for exanple, Cerr] alKkyl-
car bonyl gro és (e.qg. nethylcarbonyl ethylcarbonyl and propyl car bonyl
groups, etc.)Cs-1ot BEYRDAEOUPr (@-9-al PRSI haSRAURyr &KS el udes, for

exanpl e, nono- or wbzr&l éfeﬁéﬂﬂ* l}amylamm%&i chmfyEgehy | car banoyl

et hyl car banoyl , di net hy carbann et hyl car banoyl 8roups etc.); the

aIkyIsquonyIsﬁﬁiﬁkF?ﬁ% uBBst F%r eiﬁ FétuE?EFrfe&PE§F ufEBRY R groups

(e.qg., nethylﬁédé Iat@mrwisg{ﬁqukygwgkﬁm ppyl sul fonyl groups, etc.), etc.
The term nol ogy " ona enaied as referrgd to h rei n_nmeans that
t he nunber of haI P?? BRLYt &t eomemberegd PY Ao 5meﬁP@F@Fably

froml to 3 qtlsﬁogen-co&siﬁm@dhétxéﬁécyuenéSriﬁg,tBeroakampabl,y(:.)
substituted Ring A JY}+=Elln de_a_hal oge an optionally

n.a
hal ogenat ed (ﬂe&TT % {ﬁﬁaéhgbp?lgﬁgg?a ﬁgpéégkéng d err] al koxy
group, an optheterégydbiogeingcbaiegronal @yl twoongtovagenaatpmer linacyl oxy

group, a hydraxy] ¢ §59Ugo @arc?a?r,rft&f.ﬁu?e .§.™pPziQindi afthepyladlie am no

group, a carboxyl group,
38  car bonylTErFup, e brol HEbud, Ge@% ered, \ppR~pFePaticed substituents

for the opti ajgtdocyclic ring having one or two nitrogen atoms in
addition to carbon atoms (e.g.,'tetrahydfopyridine,
tetrahydropyrimidine and tetrahydropyridazine rings,
etc.), or the like. Especially preferably, Ring A is
an aromatic, nitrogen-containing heterocyclic riné,
partiéularly, a pyridine ring or the like.

egarding "Rij ": |
Preferred homocyclic rings for Ring B are

optionally substituted homocyclic rings cémposed or
carbon atoms, for example, including those of a formula.

, m | (3;1)

wherein B' represents a'halogen atom, an optionally
halogenated C,., alkyl group or an optionally
halogenated C,; alkoxy group; -

those of a formula (B-2):

(5-2)

B2 B3
wherein B? and B® are the same or different and

represent, independently, a halogen atom, an optionally



substituted Rng A and Ring B include a hal ogen atom an optionally

hal ogenated Clerr] al kyl group, an optionally halogenated C err] al koxy
group, a hydroxyl group, an am no group, a nobno- or -Cerr] al kylam no
group, a (Cerr] acyloxy group, an oxo 44oup, etc. EspeC|aIIy preferred are
a hal ogen atom an optionally hal ogenated Clerr] al kyl group, an optionally
hal ogenated (ferr] al koxy group, etc. The substituents for Ring A and
Ring B, if any, may be at any substitutable position. If the rings are
substituted H;alagemtemwél-sabkyiltgm orhans wiptionaddtys may be t he sane

or .di fferent S nt f 1eg r so,
preferably fr}bafnﬂig%}gggg mw #.CHE @nﬂhgﬁﬁl n%h %"ﬁgng has
ni trogen at on(®33) ¢ he rlng nay forma quaternary salt. For exanple, it may
forma salt with halide ion(s) (e.g., Cl, Br, |, etc.) or other anion(s)
such as sulfate ion, hydroxyl ion, etc. Regarding "Ring A": Preferred
homocyclic rings for Ring A are optlionally substituted honocyclic rings
conposed of carbon atons, for g : ncl udi ng thOS@BQB a formula (A-1):
[err] wherein [err] indicates a | € bond or a double %ound and the sane
shal | apply hereinunder; and Alerr] B8presents a hal ogen atom (e.g.,
fluorine and chlorine atons, etc.), an optionally hal ogenated Clerr] al kyl
group (e.qg., t 50 r 0 |t |, ethyl,
3 25111 11 uoTBEISt A BpRidr PLgiR Hyy Samd or 'ALEFGLERETARY!
represent, independently, a halogen atom, an

optionally halogenated C,_, alkyl group or an optionally

halogenated C,; alkoxy group.
More preferred are homocyclic rings of a formula

O -

B8 B3 (B-4)

wherein B7, 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 group. |

Even more preferred are'homocyclic rings of a

formula (B-S)é
e (B-5)

Blo

wherein BY represents, a halogen atom, an optionally
halogenated C, , alkyl group or an optionally
halogenated C;, alkoxy group.

In the above-mentloned formulae, the halogen atom
for any of B! to BY lncludes, for example, fluorine,
chlorine and bromine atoms, etc.; the optionally-



39 groups, etc.), or an optionally hal ogenated Cerr] al koxy group
(e.g., nethoxy, trifluoronethoxy, trichloronethoxy, ethoxy,
2,2,2-trifluoroethoxy and pentafl uoroet hoxy groups, etc.); or those of a
formula (A-2): [ 648 | wherein Alerr] and Alerr] are
the sanme or different and represent, independently, a hal ogen atom (e.g.,
fluorine and chlorine atons, etc.), an optionally hal ogenated Cerr] al kyl
group (e.g., methyl, isopropyl, trifluoronethyl, trichloronethyl, et hyl ,
2,2,2- trifl @n@rloaemteﬂndllpemlmlu@mwn fox ¢xamplenn optionally

hal ogenat ed r ﬁ¥§? uo hoxy
tri cgl or omet % ét r%qxﬂlg{ gt(rrfygl ur or oe ox@é%n%ig éeﬂ?}ﬁo?be{ﬁoxy
groups, etc. Frl luoqﬂﬁﬁﬁxﬁmﬁ%w}m%rQRﬂﬁh%Q§¢Q¢thgslr c2ude, for exanple,

benzene ri ng%e&&a&ﬁu@ﬂﬂé& A :ﬁentafluoroethgfl, propyl, 2,2,3¢ fitU]
eren an represen

wherein Alerr] an err sanme or

i ndependent | & ?E%%%Jﬁﬁﬂa 1SQHRRRY¥KQEREP%hI%F?ne apdngheetc. ),

an optlonalIbpﬂﬁdnaxwyﬂhaidaeﬁaﬂedﬂd@d Qkuiy (ranp imiludes, for
example, methoxy, trifluoromethoxy, trichioromethoxy,
ethoxy, 2,2,2-trifluorcethoxy, 2,2,2-trichloroethoxy,
1,1,2,2-tetrafluoroethoxy, pentafluoroethoxy, propoxy,
2,2,3,3-tetrafluoropropoxy and isopropoxy groups, etc.

Ring B is also preferably an optionally

substituted benzene ring, which includes, for example,
benzene rings-of a formula (B-6):

0,40 -

(B-6)

More preferred are benzene rings of a formula (B-.

7):_._
@ . Bt é o @ (B-7)
B B -

Especially preferred are benzene rings of a

formula (B-8):
QA o @ (8-8)

Bi¢



trifluoromethyl, trichloronethyl, ethyl, 2,2,2- trifluoroethyl,

pent af | uor oet hyl and i sopropyl groups, etc.). - Al so preferred are
optionally substituted benzene rings of a fornula (A-4):

40 [err] 46

(A-4) especi al |y, wherein the synbols have the sanme neani ngs as
above. O the honocyclic rings of the above-nentioned fornmul ae,

especially .preferred are those as substituted by the follow ng

substituent(s): In thbseHdoramllae; thegsysilsks Alere [thes samel ogen atom
(e.g., fluorine and CQEO%%%% atons, etc.), or an optionally-substituted
derr] alkylmﬁFS&Bgfe.g., nefhyl, trifluoronethyl, ethyl and isopropyl
groups, etc.). Of the Hwhshiduents rigs theraboyementiengderr] are the

sanme or diff h13Rd Ry ggé%lé’ng%?gm]tll e OPtdPNRtd Ve@l ogenat ed
derr] alkyl%gggh% e.g., nmethyl, ‘tri Iuoronggﬁil, et hyl -and 1 sopr opyl

groups, etc. ¥OLldPWiAGGpti onal | y- hal ogenated CJerr] al koxy group (e.g.,

met hoxy, trifluorqmat mdxyshndi’st BbXyBYraPSB® ke khe same( 3 Homocyclic
rings where Alerr] and Alerr] are the sane or_different, and represent,
independentl?lfgeGFQFanﬁ ﬁﬁpresent, independently, a halogen atom

(e.g., fluorine and chlorine atoms, etc.) or an
optionally halogenated C, , alkyl group (e.g., methyl,
trifluoromethyl, ethyl and isopropyl groups, etc.).

(2) B!, 8%, B°, B, B’ and B® are the same or
different and represent, independently, an optionally-
halogenated C,., alkoxy group (e.g., methoxy,
trifluoromethoxy and ethoxy groups, etc.).

(3) B’, B® and B’ represent halogen atoms (e.g.,
fluorine and chlorine atoms, etc.).

(4) BY represents a fluorine atom.

(5) BY represents a C;, alkyl group (e.g., methyl
group, etc.). '

' More preferred optionally substituted benzene

rings are phenyl gfoups of a formula (B-9):

0.9-9 .

F .CH3

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



group (e.g., nethyl, ethyl and isopropyl groups, etc.). (4) Honocyclic
rings where Alerr] is a halogen atom (e.g., fluorine and chlorine atons,

etc.). (5) Honmocyclic rings where Alerr] and Alerr] are the sane or
different and represent, independentlyz a Clerr] al koxy group (e.qg.
met hoxy and et hoxy groups, etc.). Preferred aromatic heterocyclic or

non-aromatic heterocyclic rings for Ring A are 5-nenbered or 6- nenbered,
aromatic heterocyclic or non-aromatic heterocyclic rings including, for

exanpl e, pyrg#bf@eraply aZnckuddd) ofbeneéxanpleahndtepyeiydilie, miyvgslat and
thiazole rings, etc cigtgly, for exanple, preferred are heterocyclic
rings of a fbriRFME}3 E§=10)¢ 41
[err] -~ As preferred exanpl es of optionally substituted
aromatic or non-aromatic hé%fiocyc‘, rings f Ring A nentioned are

¢ g |

ridi ne, razi ne, thiophgn
py py _ p \" or (B-10)
o) i i :

Where one or both of Ring A and Ring B is/are
heterocyclic ring(s), the ring(s) is/are also
preferably unsubstituted one(s).

Preferred combinations of Ring A and Ring B (1)
are as follows: | | .
(1) One of Ring A and Ring B is a S-membered or 6-
' membered heterocyclic ring having one or two hetero
atoms selected from nitrogen and sulfur atoms in
addition to carbon atoms (e.g., pyridine, pyrazine,
thiophene, tetrahydropyridine, piperidine and
piperazine rings, etc.) which may be optionally
substituted by C,; alkyl group(s) (e.g., methjl, ethyl
and isopropyl groups, etc.).
One of Ring A and Ring B is a benzene ring
. 6ptiona11y 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 (é.g., methyl, trifluoromethyl,
trichloromethyl, ethyl, 2,2,2-trifluorocethyl,
pentafluorocethyl, 2,2,2-trichloroethyl, propyl and
isopropyl groups, etc.) and an optionally halogenated
C,., alkoxy group (e.g., methoxy, trifluoromethoxy,
trichloromethoxy, ethoxy, 2,2,2-trifluorocethoxy,
pentafluoroethoxy, 2,2,2-trichloroethoxy, propoxy and
isopropoxy groups, etc.). '
More preferred combinations of Ring A and Ring'B
(2) are as follows:
(2) One of Ring A and Ring B is a S5-membered or 6-
membered aromatic heterocyclic ring having one or two



N

tetrahydropyridine, pyrrole and thiazole rings, etc. optionally having one
or two substituents selected froman oxo group, an optionally substituted
al kyl group (this has the sanme nmeaning as the substituent for the
optionally substituted Ring A and Ringa8®), a Cerr] aryl group (e.g.,
phenyl group, etc.) and a hal ogen atom (e.g., fluorine, chlorine and

brom ne atonms, etc.). Concretely, for exanple, preferred are aromatic or

non- aromatic heterocyclic rings of a formula (A-6):
42 . hetero atems] selected from nitrogen and sulfur atoms in

addition to carbon atoms (e.g., pyridine, pyrazine and
thiophene rings, etc.).

One of Ring A and Ring B is a benzene ring
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-trifluorocethyl,
pentafluoroethyl, 2,2,2—trichloroethyl, propyl and
isopropyl groups, etc.) and an optionally halogenated
C,.; alkoxy group (e.g., methoxy, trifluoromethoxy,
trichloromethoxy, ethoxy, 2,2,2-trifluoroethoxy,
pentafluorocethoxy, 2,2,2- trlchloroethoxy, propoxy and
isopropoxy groups, etc.).

Especially preferably, Ring A is an optionally
substituted aromatic heterocyclic rihg such as that
mentioned above (e.g., an optionally substituted, 5-
membered or 6-membered aromatic heterocyclic ring,
especially pyridine ring, etc.) while Ring B is an
optionally substituted benzene ring.

Regarding "Ring C": - S

In the above-mentioned formulae () ad (Ia), Ring C.represents
an optionally substituted homocyclic'ring or an
optionally substituted heterocyclic ring. The
homocyclic ring or the heterocyclic ring may have from
1 to 5 or so, preferably from 1 to 3 or sé _
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 for "Ring A and Ring B", for example, from
3-membered to l0-membered cyclic hydrocarbon rings,
preferably 5-membered or 6-membered cyclic hydrocarbon
rings, such as benzene, C,;.,, cycloalkenes (e.g.,



wherein Derr] represents a hydrogen atom a hal ogen atom (e.g., fluorine,
chlorine and brom ne atons, etc.); E[err] represents a (Jerr] alkyl
nmet hyl , ethyl, propyl and isopropyl groups, etc.); the conpounds

(e.g.,

having the partial structure of (ii) fggmquaternary amonium salts
with a halide ion (e.g., CJferr], Br[err], I[err], etc.), a sulfate

hydr oxyl

gr oup

(e.g.

nmet hyl , ethyl, propyl and isopropyl groups, etc.); J

gr oup

al ong
i on,

lon or the like; Grepresents a hydrogen atomor a Cerr] alkyl

represents adywﬂuhnﬁenﬁ;Haye&dﬁenténeukqicgobepeﬁe,gcychehbptenébhyl

and is u
. Jerr] Cg}ylloéygro%%&(gétce}'phe’ Al gcloalka{xes) (&9 \pre preferably,
Ring Ais a mpydldinetaneg oy dpentane, scpslohexane pycycloh@ptahetituents

sel ected fromy AN AR o, Q&8 T] G KYheSE OUPreferred are 6-

membered homocyclic rings, such as benzene, cyclohexene

propyl
43

and cyclohexane rings, etc. Especially preferred is
benzene ring.
The substituents for the above-mentioned benzene

ring and other homocyclic rings include, for example, a

halogen atom (e.g., fluorine, chlorine, bromine and
iodine atoms), an optionally-halogenated C, ,, alkyl
group (e.g., methyl, chloromethyl, difluoromethyl
trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl,
2,2,2-trifluorcethyl, perfluorcethyl, propyl,
isopropyl, 3,3,3-trifluoropropyl, butyl, isobutyl, t-
butyl, perfluorobutyl, pentyl, hexyl, octyl and decyl
groups, etc.), an amino-substituted C,, alkyl group
(e.g., aminomethyl and 2-aminoethyl groups, etc.), a
mono- or di-C,, alkylamino-substituted C,, alkyl group
(e.g., methylamiﬁomethyl, dimethylaminomethyl, 2-
aminoethyl and 2-dimethylaminoethyl groups, etc.), a -
carboxyl-substituted C,., alkyl group (e.g.,
carboxymethyl and carboxyethyl groups, etc.), a C;,
alkoxy-carbonyl-substituted C, , alkyl group (e.g.,

_methoxycarbonylethyl and ethoxycarbonylethyl groups,

etc.), a hydroxyl-substituted C, , alkyl group (e.g.,
hydroxymethyl and hydroxyethyl groups, etc.), a Cy;
alkoxy-carbonyl-substituted C,_, alkyl group (e.g.,
methoxymethyl, ethoxyethyl and ethoxyethyl groups,
etc.), a Cy;p cycloalkyl group (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty'l and

cyclooctyl groups, etc.), a nitro group, a cyano group,

a hydroxyl group, an optionally-halogenated C, ;, alkoxy
group (e.g., methoxy, diflucromethoxy,
trichloromethoxy, trifluoromethoxy, ethoxy, 2,2,2-

trifluoroethoxy, perfluoroethoxy, propoxy, isopropoxy,

a



Ring Ais preferably a.5-nmenbered or a 6-nenbered, nitrogen-containing
heterocyclic ring, for exanple, (i) a 6-nenbered, aromatic,

ni t rogen-contai ning heterocyclic ring having one or two nitrogen atons in
addition to carbon atons (e.g., pyridiB@ and pyrazine rings, etc.), (ii) a
6- menber ed, non-aromatic heterocyclic ring having one or two nitrogen atons
in addition to carbon atons (e.g., tetrahydropyridine, tetrahydropyrimdine
and tetrahydropyridazine rings, etc.), or the |like. Especially preferably,
Ring A 1s an lautosy} cisobatogep- tehuabnYngphefénocpbhtoxwhng, particul arly,

a pyridine ri I ~Bi,n d honocyclic
rings for H%gb r%ggbt#%ﬁ%} gé??%oggdgﬂgnggﬁ ox?ﬁlngs cdmposed or
car bon atonB etor) exanpPptions Lﬁrhglﬁggséted g1 &horbkyithiogroup

err mhere er an optionally hal ogenat ed
E[erl] al kyl S i ﬁét opﬁ?ﬁ fﬁlﬁa*gﬂggg?igﬁéférr]pa:koxy éroup,gthose

of a fornula'%%%@ uoromethylthlo, ethylt io, ppopBithjRerein B[err] and

Blerr] are thfs&ﬁ@f@pﬁtlﬁ’i&f&ﬁ&%u@fgtﬁfer§§S{ibs,' BeeR§ndant 'a.‘iu.n% hal ogen

atom an optiona
group, a mono-~ or di-C, , alkylamino group (e.g.,
methylamino, ethylamino, propylamino, dimethylamino and
diethylamino groups, etc.), a cyclic amino group (e.g.;
a S-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
atoms, concretely for example, pyrrolidino, piperidino
and morpholino groups, etc.), a C,, alkyl-carbonylamino
group (e.g., acetylamino, propiocnylamino and
butyrylamino groups, etc.), an aminocarbonyloxy group,
a mono- or di-C;_, alkylaminocarbonyloxy group.(e.g.,
methylaminocarbonyloky, ethylaminocarbonyloxy,
dimethylaminocarbonyloxy and diethylaminocarbonyloxy .
groups, etc.), a C,,; alkylsulfonylamino group (e.g.,
methylsulfonylamino, ethylsulfonylamlno and
propylsulfonylamino groups, etc.), a C,.; alkoxy-
carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl and isobutoxycarbonyl
groups, etc.), an aralkyloxycarbonyl group (e.g., -
benzyloxycarbonyl group, etc.), a carboxyl group, a C,,

- alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl and butylcarbohyl groups, etc.), a Cs
cycloalkyl-carbonyl group (e.g., cyclohexylcarbonyl
group, etc.), a carbamoyl group, a mono- or di-C;,
alkylcarbamoyl group (e.g., methylcarbamoyl,
ethylcarbamoyl, propylcarbamoyl, butylcarbamoyl,
diethylcarbamoyl and dibutylcarbamoyl groups, etc.), a
Ci.s alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl and propjlsulfonyl groups, etc.), etc.
The homocyclic Ring C may optionally be



44 hal ogenated C[err] al kyl group or an optionally hal ogenated C[err]

al koxy group; and those of a fornula (B-3): [err]
wherein Blerr], Blerr] and B[err] are the sane or different and represent,

i ndependently, a hal ogen atom an optidnally hal ogenated Clerr] al kyl group
or an optionally hal ogenated Cl.err] al koxy group. More preferred are
honmocyclic rings of a fornula (B-4): [err] wherei n
Bl[err], Blerr] and Blerr] are the sanme or different and represent,

i ndependent | ysulss thiat wiged, af aun ezampbe j cbyl dye hd+megmbered Gkebr] al kyl group
or an opti ongldn {8 SOCLARLL £ %6%%8%:’5‘?%&’ géegpocycuc%eugvlqa.g.e,ferred'
are honocyclic rings of a tornula - o) er

furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,

isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl,

1,2,4-oxadiazdlyl, 1,3,4-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 optionally

be substituted by from 1 to 3 or so optionally

halogenated C,; alkyl groups (e.g., methyl,

- chloromethyl, difluoromethyl, trichloromethyl,

trifluoromethyl, ethyl and isopropyl groups, etc.),

etc. .
As preferred substituents for the homocyclic Ring
Cc (e.g.; benzene ring, etc.), for example, mentioned
are a halogen atom (e.qg., 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-trifluoroethyl,
perfluoroethfl, propyl, isopropyl, 3,3,3-
trifluoropropyl, butyl, s-butyl, t-butyl and
perfluorobutyl groups, etc.), a nitro group, a hydroxyl
group, an optionally halogenated C;,, alkoxy group
(e.g., methoxy, difluoromethoxy, trifluoromethoxy,
ethoxy, 2,2,2-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.), a mono- or di-C,, alklamino group (e.g.,
methylamino, ethylamino, dimethylamino and diethylamino
groups, etc.), a C,., alkoxy-carbonyl group (e.g.,



wherein Blerr] represents, a halogen atom an optionally hal ogenated C[err]
al kyl- group or an optionally hal ogenated C[err] al koxy group. In the
above-nentioned fornul ae, the hal ogen atomfor any of B[err] to B[err]

i ncl udes, for exanple, fluorine, chlorgpe and brom ne atons, etc.; the
optionally- 45 hal ogenated CJerr] al kyl
group includes, for exanple, nethyl, trifluoromethyl, trichloronethyl,
ethyl, 2,2,2- trifluoroethyl, 2,2,2-trichloroethyl, 1,1, 2, 2-

t et r af | uor oetMgthoxeparbenpi oandyethoxyparbofiyl, grdupset exicl.)or @or opyl and
| sopropyl or Qupsn g the | | ¥ og ted CJerr] al koxy group
I ncl udes, for exa'O g,gﬁg? 6x§,c??%?@ﬂg¥o%§§ﬁ%kygeﬁfichIoronethoxy, et hoxy,
2,2,2-trif|uoroetﬁ§§§? preferfed arerachabegeniator get grpafiluordaenoxy,

pent af | uor oetd1dyxrimé OpRd Ybram2nd, Stélé | adt0) QIOEHP@iS‘.tiéBQlilgODF opoxy
s al referab@/ anotlonﬂlly substituted
gs

groups, etc. Rin 0
benzene ri ng,h%‘?Qﬁf“?ﬁ%&u es,aﬁf)‘éloe%ﬂﬁﬁ e € pEnz Methy of a fornula
(B-6): chlorometleyl] difluoromethyl, trichloromethyl,

trifluoromethyl, ethyl, 2-bromcethyl, 2,2,2-
trichloroethyl, 2,2,2-trifluorcethyl, perfluoroethyl,

propyl, isopropyl and t-butyl groups, etc.), an
optionally halogenated C, , alkoxy group (e.g., methoxy,
trifluoromethoxy, ethoxy, 2,2,2-trichlorcethoxy, 2,2,2-
trifluoroethoxy, perfluorcethoxy and propoxy groups,
etc.), a di-C,, alkylamino group (e.g., dimethylamino
and diethylamino groups, etc.), a C,.; acyloxy group
(e.g., acetoxy group, etc.), a hydroxyl gioup, etc.
Preferably, the number of the substituents is, for

~ example, from 1 to 3 or so.

Especially, preferred are a halogen atom (e.g., -
fluorine, chlorine and bromine atoms, etc.), an
optionally halogenated C,; alkyl group (e.g., methyl,
chloromethyl, difluoromethyl, triChiorpmethyl,
trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-
trichloroethyl, 2,2,2-trifluoroethyl, perfluoroethjl,
propyl, isopropyl and t-butyl groups, etc.), an
opiionally halogenated C, , alkoxy group (e.g., methoxy,
trifluoromethoxy, ethoxy, 2,2,2-trichloroethoxy; 2,2,2-
trifluoroethoxy, perfluorocethoxy and propoxy groups,
etc.)

The "heterocyclic ring" of the "optionally
substituted heterocyclic ring" includes, for example,
from 5-membered to l0-membered heterocyclic rings
having from 1 to 4 hetero atoms of the same type or
different two types, such as nitrogen, oxygen and/or
sulfur atoms, etc., in addition to carbon atoms, etc.
Concretely, the heterocyclic ring includes, for
example;



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

(B-7) Especially preferred are benzene rings of a fornula (B-8):

46 In these formul ae, the synmbol s have the sanme neani hgs as above.
O the substituents in the above-nmentiB®ed fornul ae, for exanple,
especially preferred are the foll ow ng: (1) Blerr], Blerr], Blerr],

Blerr], Blerr] and B[err] are the sane or different and represent,
i ndependent.l y, a hal ogen atom (e.g., fluorine and chlorine atons, etc.) or

an optionally halq@auﬁ1nhmﬁereq ot ki+membeped ¢. gromatifyonocyclic
}3{ lal;lrij?rggﬁlr}ié eé[%éy% f,l-'rl_ga[er 053_}’ gérér)uf]&r}éft Ctﬂle%lorﬁgi'f?i?g:]]t and
represent, i rRkaAZHdEM |450%AEBH rﬁh#%ﬂOhﬁlogbﬁ@?%ﬁa€?in} al koxy group
(e.g., nethoxyiddddio; Gptdrsdy BN £3 hPxXyx 88 PaPS1yE) C1) 2, 4-
oxadiazolyl, 1,3,4-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, triazinyl, etc.;
(2) 9-membered or 1l0-membered, aromatic, condensed
heterocyclic rings, such as benzofuranyl,
isobenzofuranyl, benzo[b]thienyl, indoliyl, isoindolyl,
1H-indazolyl, benzimidazolyl, benzoxazolyl, 1,2~
benzoisoxazolyl, benzothiazolyl, 1,2-benzoisothiazolyl,
1H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl,
naphthyridinyl, purinyl, pteridinyl, carbazolyl, a-
carbolinyl, fp-carbolinyl, g-carbolinyl, acridinyl,
phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathinyl, thianthrenyl, phenanthridinyl,
phenanthrolinyl, indolizinyl, pyrrolo[l,2-
b]pyridazinyl, pyrazolo[l.5-a]pyridyl, imidazo[l,2-
b)pyridazinyl, imidazo[l,2-a)pyrimidinyl, 1,2,4-
triazolo(4, 3-a]pyr1dy1, 1,2 4-tr1azolo[4 3-
b]lpyridazinyl, etc.
(3) from S-membered to l10-membered, non-aromatic
" heterocyclic rings, such as oxiranyl, azetidinyl,
oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl;
piperidyl, tetrahydrofuranyl, morpholinyl,
thibmorpholinyl, pyrazinyl, etc.
0f the above-mentioned heterocyclic rings (1) to
(3), for example, 5-membered or 6-membered heterocyclic
rings'having from 1 to 3 hetero atoms, such as
ﬂitrogen, oxygen and sulfur atoms, etc., in addition to
carbon atoms, are widely utilized. Such heterocyclic
rings include, for example, furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, pyridyl,

'THIS SHEET HAS BEEN
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(3) B[err], Blerr] and B[err] represent hal ogen atons (e.g., fluorine and
chlorine atons, etc.). (4) Blerr] represents a fluorine atom

(5) B[err] represents a CJerr] alkyl group (e.g., nmethyl group, etc.).

More preferred optionally substituted Bpzene rings are phenyl groups of a
formula (B-9): [err] As preferred exanples of aromatic

het erocyclic rings or non-aromatic heterocyclic rings for Ring B, nentioned
are 5-nenbered or 6-nenbered aromatic heterocyclic rings or non-aromatic
het erocycl i c pyngdasginirlasqpinodiyde, isbgaphenslgndhiigxliydi,ne rings, etc.
These -rings s QR L y . |t ut by substituents such as those
nment i oned hep€¥ﬁ§§%égggghprgﬁéépgghgébsggFuents for Rng A Were Ri ng
B is an aromatic hdSekbeysnbstitnugnos fomother opaticnaldiye smbstiitutdchg, it

especially  heterocyclic rings, mentipne é% sulb): ‘%fi‘?']ru%l?tlt% RS, for
exanpl e, heterocgcllc rings of a formula (B- 8): ferr
those as referred to hereina

ove for the foregoing
"optionally substituted homocyclic rings".

More preferably, Ring C includes optionally
substituted benzene rings (especially, substituted
benzene rings), for example, benzene rings optionally
substituted by from 1 to 3 substituents selected from a
halogen atom, an_optionally halogenated C,_, alkyl |
group, an optionally substituted C, , alkoxy group, a
di-C, , alkylamino group, a C, ; acyloxy group and a
hydroxyl group (especially, benzene rings substituted
by such substituent(s)). Concretely, the preferred
Ring C includes, for example, optionally substituted
benzene rings of a formula (C-1): '

cl -
.@cz - (c-1)

c3

wherein Cl, c? and ¢’ are the same or different and
represent, independently, a hydrogen atom, a halogen
atom, an optionally halogenated C,, alkyl group, an
optionally halogenated.C, , alkoxy group, a mono- or di-
Ci.s alkylamino group, a C,; acyloxy group or a hydroxyl
group; and '

optionally substituted benzene rings of a formula (C-
2):

C4

wherein C‘ and C5 are the same or different and

represent, independently, a hydrogen atom, a halogen



' trlchloroneth

Conbi nation of Rng A and Ring B: Where one or both of Ring A and R ng
B is/are heterocyclic ring(s), the ring(s) is/are also preferably
unsubstituted one(s). Preferred conbinations of Ring A and Ring B (1)
are as follows: (1) One of Ring AsBnd Ring Bis a 5-nenbered or 6-
menbered heterocyclic ring having one or two hetero atons sel ected from
nitrogen and sulfur atons in addition to carbon atons (e.g., pyridine,
pyrazi ne, thiophene, tetrahydropyridine, piperidine and piperazine rings,
etc.) which muymbe @@t¢phé¢mqltnbb@logeadtbﬂ Ciar alkulkgkoypoap(&n (e. g.
nethyl, ethylg of Rhng Aand Ring Bis
a benzene rlngae ﬁéf F€X£% s?#?%?eg A%k°ﬁ¥1gggﬁg substituents sel ected
froma hal ogen atdhhéeh@19gémLRM¢me tbhloptmenaﬁdybha&bgemangd;cﬁuc.), an

R

2,2, 2- tr|chlognem@yandpth@ymommd m$o¢19ﬁyk gikypamirtcgroupdtanbepti onal | y

o caerLes, e 80 4 ¢ €L it i o E e,

trichl oronet
2,2, 2- tr|chIosamérasyth@rammmgbmaﬂtienpdohaiyggnoapsm,ebpthonallywbre

preferred coz? %ﬁ%ﬁ
an

One of Ring

respectively.

di-C, , alkylamino group,

Even more preferably, Ring C includes, for

8l BA LU BL0 Bol Andi £yoRalgblatiea ¢, (2

het er ocyclic alkgmmagr¢@pommdcmomom or

example, benzene rings of the above-mentioned formulae
(C-1) and (C 2) where ¢! to ¢’ are as follows:

(1) ct ‘ c? and C* are

the same or different and

represent, independently, a halogen atom, an optiocnally

halogenated C;; alkyl group or an optionally

halegenated C,; ; alkoxy group;

(2) ¢', c? and C’ are
repreeent, independently,

the same or different and
a halogen atom or an

optionally halogenated C,; alkyl group;

(3) ¢, ¢® and C* are
represent, independently,

(4) ¢!, ¢ and C* are
represent, independently,
alkyl group;

(5) Cl, c? and €’ are
represent, independently,
alkoxy group;

(6) c* and C° are the
represent, independently,

(7) c* and C° are the
represent, independently,
alkyl group; or

(8) ¢’ and €’ are the
represent, independently,

the same or different and

a halogen atom;
the same or different and
an optionally halogenated

the same or different and
an optionally halogenated

same or different and

a halogen atom; -

same or different and

an optionally halogenated

same or different and

an .optionally halogenated

Cis

Cis

Cis

c 1-4



hetero atons selected fromnitrogen and sul fur atons in addition to carbon
atons (e.g., pyridine, pyrazine and thiophene rings, etc.). One of
Ring A and Ring Bis a benzene ring optionally substituted by from1 to 3
substituents selected froma hal ogen &&m (e.g., fluorine, chlorine and
brom ne atons, etc.), an optionally hal ogenated CJerr] al kyl group (e.g.,
methyl, trifluoronmethyl, trichloronethyl, ethyl, 2,2,2-trifluoroethyl,

pent af |l uoroet hyl, 2,2,2-trichloroethyl, propyl and isopropyl groups, etc.)
and an opti oAk adrganat ed Cl4 al koxy group (e.g., nethoxy,

trifluoronethoxy, trichloronet ef ho 2:1r ] t Roxy,

pent af | uor oet hoxy,ASZ,eZ‘aémf T h$€)r(é/o%§ ho?&?y%?%ngyhé%ég%ggéggpgw gr oups,
etc.). ENad ajtoumr efehenbigpt Rmal Yy | sabogepatedal|y slbskyt ut ed
aromatic heterocyglic ri sHch as that nentioned ve 0., a

optional Iy SGH§¥%QLHQRé {ggréhé;ﬁ%ﬁpcﬁk?ﬂrma e€€% %ggﬁﬁféénﬁé?gFgcyclic
riBgi.?sPegi&mmpqiméqﬁSKXIIrqp-@&k@qutérzgdahg'&r?st?ﬁ agﬂeoqaébyt. .
substitute [ -$g¥¥5 : ; n the above-nentione
formul ae (I )%%é { i a% ’ﬁ%‘%’@ rg%ér%sle%ﬁs@%% optional | substituted.
honocyclic ring ofuRthgsn ivges IBrefifmblye RingtCrbegtudesyi figr The

honmocyclic rié%l%’lé,h%é}%é{é)@ﬁ i€ df NhdBYbHRY EméhiObAed OfSrML180;
preferably from 1l tQ 3 or_s0 sub |tuentsgﬂ£®|ch-nay be the sane or

§ |
different. THEIhIheRR M saRfyCheaFRsEi OWE:any position of the

honocyclic or het qdCyild of idfdand ¢’ TdeahrpasygbhCatbitigahackudes "cyclic
hydr ocar bon (honocyclic) rings" such as those as referred to herei nabove
for "Ring A &FdS% dF B MORK FHAYR? from 3- menbered to 10- nenbered cyclic

hydr ocar bon rings«tgrqﬁeaﬁalm’51ﬂ§mbgﬁndcp1°§iﬁ§n§ebﬁd;cyclic hydr ocar bon
"ings, such as benzdnes, g ' H' 8% K" ni8hdiy group and the
other is an isopropyl group;

(d) one of Cé and C’ is a methoxy group and the
other is a l-methoxy-l-methylethyl group; or

_ (e) c* and €’ are both trifluoromethyl groups.
Regarding "Ring Z":

In -the above-mentioned formulae, Ring Z represents
an 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 héving 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, butenyl, isobuteﬂYl sec-butenyl
groups, etc.), an alkynyl group (e.g., an alkynyl group
having from 2 to 6 carbon atoms, preferably an alkynyl
group having from 2 to 4 carbon atoms, such as ethynyl,
propynyl, isopropynyl, butynyl, isobutynyl and sec-
butynyl groups, etc.), a cycloalkyl group (e.g., a Cig



- 49 cycl obut ene, cycl opentene, cycl ohexene, cycloheptene, cycl oocte

ne,

etc.), Cerr] cycloal kanes (e.g., cyclobutane, cyclopentane, cycl ohexane,
cycl ohept ane, cycl ooctane, etc.), etc. O these, preferred are 6- nenbered

honocyclic rings, such as. benzene, cydpPhexene and cycl ohexane rings,
Especially preferred is benzene ring. The substituents for the
above- nenti oned benzene ring and other honocyclic rings include, for
exanpl e, a -hal ogen atom (e.g., fluorine, chlorine, brom ne and iodine

at Ionr*s) 3 an ?m%d;vfallwhadm?mrﬁémbllya&k%g g:mnma(blqgt grmp%, |
chl orone ILfl uorg ri chl.or.o ri e
2- br onoet hgl “fr? a8 (S ma"ﬁ.%‘-r e¥tlHyIcYCp]é 'ﬁﬁr be‘f’ﬁ?ﬂjg%?enf leisopr ogyl

etc.

ﬁ 3, I3-t rifl lumyqdrq:hgntyl tgxoups /i sofsutlyd \a teydleglkypealkybr gsoupl ] pleEt Iy| ,
exyl, octy o-?q:lbql?ltgﬂc_qp err] alky
group (e.qg. amq%orret hil" %&oaﬁﬁyﬂoe laiﬁEyl aérrgono- or

di-gerr] al m@nmmdmnme@mmpqomlqthxglo@pd(e g.,

met hyl am nom ohdliiBidbH lete 2y, 2R N@BYD '
2- di met hyl am oet hyI %i?%ups?q etc.), 'gecaﬁh]?}x%-substl u?gg &[e?r

group (e.g. ,iﬁﬂ 1 SEAHR MAVinE BROR , akems) PE?@?E?P}Y

Pyt

al koxy- car bora - tq:.'idﬂ[ﬁdlaQ[J.Qfg’ Jfrink )8 195 oL é@rlﬂon ae@:hgxygaehoayl et hyl.

and et hoxycar honyl et drox bst rr
group (e.g., H?S?d{ %‘t’}ﬁ%h%jﬁa'h?d'mﬁ e?% ult" %ﬁﬂ'i
al koxy- car borgﬂo@d),steumt,e@aﬁma]llqﬁ kyphegtyﬂ.lpgt@;g) ‘ arenhbxgngrbyp,
et hoxyet hyl an QIE ﬁ;ny t r Epg roup
cycl opropyl, % % uﬁjl dyag geni :ﬁyei (C%/]?cf cﬁe%fé yC i’%t%’ﬁ“

, (e g., methoxy, ethoxy, propoxy, isopropoxy and butoxy
groups, etc.), a C,, alkylthio 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 diethylamino
groups, etc.), a cyclic amino group (e.g., a S5-membered

al kyl

(e.g.,

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

thiomorpholino Qroups, etc.), a C;, alkyl-carbonylamino |

group (e.g., acetylamino, propionylamino and
butyrylamino groups, etc.), a C;, alkylsulfonylaminb
group (e.g., methylsulfonylamino and ethylsulfonylamino
groups, ete.), a C,., alkoxy-carbonyl group (e.g.,
methoxycarbonyl, 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 di-C; , alkylcarbamoyl group (e.g..,
methylcarbamoyl and ethylcarbamoyl groups, etc.), a Cig
alkylsulfonyl group (e.g., methylsulfonyl, |
ethylsulfonyl and propylsulfonyl groups, etc.), an oxo
group, a thioxo group, etc. The number of the
substituents is, for example, from 1 to 5 or so,



cycl ooctyl groups, etc.), a nitro group, a cyano group, a hydroxyl group,
an optionally-hal ogenated CJerr] al koxy group (e.g., nethoxy,

di fl uoronet hoxy, trichloronmethoxy, trifluoromethoxy, ethoxy, 2,2,2-
trifluoroethoxy, perfluoroethoxy, propd8y, i Sopropoxy,

50 but oxy, isobutoxy, t-butoxy, perfluorobutoxy, pentyloxy, hexyl oxy,
octyl oxy and decyl oxy groups, etc.), an optionally-halogenated (err]

al kylthio group (e.g., nethylthio, difluoronethylthio, trifluoromnethylthio,
et hyl thi o, ppxsfledably ilso® apylschi cdaymctﬁ.ngllcbdnimgmilm oftRing &m am no

roup, a nono-. or [ 0,
gt hyloam no, ropylﬁz}mgg[z(3 n[cﬁyme%i g{ngﬂr%‘%rrﬁ% ﬁ]ﬁ?% 6?%%#%812 etc.), a
cyclic amno ea%%!?ﬂﬁﬂhﬁﬁﬁﬁ?t%ﬁqm el c E?@cnbﬁ¥%§e§voup

optional Iy hauye riraqm bdiFud Ao, %rprad&y@rb@&@xvg&ﬁuaﬂﬂesul fur atons,

etc., in addltlon to nltro en atons, concretely for exa pyrrolidino,
pi peri di no afd 390@[5’9 & P35 %Fﬁie%/ gn aq’@ﬁgg%fb%nyl am no group
(e.qg., acetyb&aaﬁed[rmngcwwlan1no and butyryl am no groups, etc.), an

bonyl | kvl am bonyl
e S0 B AR By o o oo

di met hyl am nocar bonyl oxy and dlethxlan1nocarbonyloxy groups, etc.), a Cl4
al kyl sul fonyl am no group (e.g., ~Ny1 ul fonyl am no, ethyl sul fonyl am no and
propyl sul f onyl am no groups, etc. ) Tt] al koxy- carbonyl group (e.g.,
net hoxycar bonyl , ethoxycarbonyl, pPopdxycarbonyl, but&&ythr bonyl and

| sobut oxycar bonyl

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

Preferably, D and E which form Ring Z represent,
independently, an alkylene group optionally having an
oxo group, oxyalkylene group, or iminocalkylene 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-memberéd to 12-
membered ring,—preferably a S5-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 group optionally having an oxo group C,.;
oxyalkylene groups, especially C,s oxyalkylene groups,
C,.; iminoalkylene groups, especially C, s .iminoalkylene
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 (where p is
from 1 to 7), iminocalkylene group of a formula ~NH-
(CH;)g (where g 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



groups, etc.), an aral kyl oxycarbonyl group (e.g., benzyl oxycarbonyl group,
etc.), a carboxyl group, a (Jerr] al kyl-carbonyl group (e.g., ,

nmet hyl car bonyl, ethyl carbonyl and butyl carbonyl groups, etc.), a (err]
cycl oal kyl -carbonyl group (e.g., cyclolggxyl carbonyl group, etc.), a

car banoyl group, a nono- or di-(err] alkylcarbanoyl group (e.g.,

nmet hyl car banoyl , et hyl car banoyl, propyl carbanoyl, butyl carbanoyl,

di et hyl car-banoyl and di butyl carbanmoyl groups, etc.), a C[err] al kyl sul f onyl
group (e.g., ogvohpl optionallyechhyliggl famydxcargrqumpydm fprgfexamlyps,

.), et Co y
EEC : sﬁbgtltﬁ?eaz[R é?ﬁgD ¥6hg Eh@%ﬁgqyi I d 6+¥BRFﬁgﬁ&§ Rpvip Hdmati c
monocycl i ¢ hePBRoBFcEWe gﬁggﬁn(etsms,fewﬁm mqnamnnefqnah&ﬁyﬁ |soxazolyl

thi azolyl, isgébh léh&' rblpda ewham HA v ah%x% zol yl
1,2, 4- oxadlazolyl? g Tbcep X’rurazar(ljl 1, hfgdlazolyl

oxadlLa
1,2, 4- thladlazonIThT §hﬁbefh?5d§§?oP§P gronps. Fﬁ@&z&?ﬁ 1, 2, 4.tr!azolyl
tetrazolyl pgubdyhtupgbldainnghngpzruBldbmybpeﬁﬁﬁaaammy-mmﬂbﬁrla&hﬂy|

O £l pumal e p8RSHES PRSI E™ 8851 BlRIR Sl G e™
CFerr] aliyl @f oBRpBg (8- g. Whﬁn@h?ingchl@soaeﬁhwbmbemhhummodemembered
trichloronet hyfpng trtﬁéuHﬁﬁggfha 3 ﬁéh¥hbg%§th§?B&%p£k°g3%%B§L §tC-y ; etc.

As preferred ubsfltuents for th onoc nZzene Ting,
etc.), for ex n%FesonenQFBnﬁﬁ°“P(s) may be substxtuted at at least’

either one of D and/or E. Preferably, oxoc group(s)
is/are substituted at E in Ring 2.

Preferably, in Ring Z, D is an alkylene group or
oxyalkylene group having from 1 to 5 carbon atoms, more
preferably from 2 to 5 carbon atoms especially, an )
alkylene group having from 2 to S5 carbon atoms, while E
is an alkylene 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):

.y ACH) Ny ACH2)

/J\S‘ A

’ 9 (Z-Z)

wherein each m and P, independently, represents an
integer of from 1 to 5.
Regarding "n":

" 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.

Regarding compounds (I) and (Ia):

In compounds of the above-mentioned general
formulae (I) and (Ia), the combination of "Ring M"
"-X o Y<*, "R'", "Rf", "Ring A", "Ring B“, "Ring C",
"Ring Z" and "n" is not specifically limited . These




are a hal ogen atom (e.g., fluorine, chlorine and brom ne atons, etc.), an
optionally hal ogenated CJerr] al kyl group (e.g., nethyl, chloronethyl,

di fl uoronethyl, trichloronethyl, trifluoromethyl, ethyl, 2-bronoethyl,

0 2,2,2-trifluoroethyl, perfluoroethyl, ggopyl, isopropyl, 3,3, 3-
trifluoropropyl, butyl, s-butyl, t-butyl and perfluorobutyl groups, etc.),
a nitro group, a hydroxyl group, an optionally hal ogenated C[err] al koxy
group (e.g.., methoxy, difluoronethoxy, trifluoronmethoxy, ethoxy,

g g g tri;:ummqe&hpppmhxnédtauxnabﬁquornmnnmyuctsbheopompeunds (1)
riflugr oup, a nono- or

-(err] I%ﬁ%on(\% %M@&W?{ %)rou ?ﬂg Jafle

nethylanrnonsmmﬁtruﬂﬂﬂﬁlhﬁzﬂﬁmhﬂnﬁﬂgﬂthqzabﬂN¢w¢%@¢¥@@@@yPraﬁGrred

2- d'”Ethy|am@myadﬂﬂedﬂéﬂa¥5"Ridb =a nmono- or di-Cferr] alklam no group
(e.g., nethylam no, ethyla | hylanrno and dretq¥jan1no groups

etc.), a derr¥ aFkoxy¥tarboh L p (&i¢g A", “Ring Ring C
52 met hoxyo-q{r,_t;@nw« Me-trhoxycar bonyI groups, etc.), a carboxyl group, a
carbanoyl group, ‘etc re preferred are hajggen atom (e.g.

fluorine, chlori né’fa|‘F(5P“lﬂ‘:’dr'ﬁ’rérir/’et3 aé?%"%-m%fhtb?ﬂ? rSERSTRY ogenat ed
Jerr] alkyl forawld €1, éﬁid@ﬂall@ﬁlmmtdwlthdlébmmhj(bned '
{11 ahl or oot hener e % A o e e GPER hy) o GEOFLoT488, opyl anc
t-butyl grougsompeunds, mmummqum r§altkoklyegeofip (e.g.,
methoxy, "trifl uor gipideRits YN EomAa2 @) ‘£ PLPRIiin2 2 2
one of Ring A and Ring B is a 5-membered or 6-
membered heterocyclic ring having one or two hetero
atoms selected from nitrogen and okygen'atoms, in
addition to carbon atoms, while the other is a benzene
ring, and.the Rings A and B may optionally have one or
two substituents selected from a halogen atom and an
optionally halogenated C,, alkyl group; . .
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);
D that constitutes Ring Z 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 o= Y< is -CO-N<;
n is 1,

or pharmaceutically-acceptable salts thereof.

The above-mentioned "5-membered or 6-membered
heterocyclic ring" includes, for example, pyridine,
pyrazine, pyrrole, 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



trifluoroethoxy, perfluoroethoxy and propoxy groups, etc.), a di-Cerr]

al kyl am no group (e.g., dinethylam no and di ethylam no groups, etc.), a
Cerr] acyloxy group (e.g., acetoxy group, etc.), a hydroxyl group, etc.
Preferably, the nunber of the substitugpts is, for exanple, from1l to 3 or
so. . Especially, preferred are a hal ogen atom (e.g., fluorine, chlorine
and brom ne atons, etc.), an optionally hal ogenated Cerr] al kyl group
(e.g., nethyl, chloronmethyl, difluoromethyl, trichloronethyl,

trifluor o][r':st el ,th?t lfaydowez?ilamméw:f,oﬁuﬂ.a%f (cn-izhlmablem-y%) ' | '
2,2,2-trifluqgroet , rfl uoroet Relgle) i o] - butyl groups,
etc.), an opﬁs&?gllﬁ" a%&&er?g)to g’%°aéé\"tr]]°r}ﬁocﬁo§<ﬁ'$g%pp%'é].‘§?f Jr"r% hoxy,

trifl uoronet hoxy, Thehakpverrentionesh|"dadaidgerx\yatan?, nclvdes yofort hoxy,
perfluoroeth pr r o ) , Cy&tdc.ring” of
the "opti ona%é@ggét'if?&?gﬁ'ﬁ%ét glri)iggfgtrfléc arr}dngb'r? nci%ﬁﬁﬁfbr&%iéhpl e, from
5- menber ed t &heo-" lychalogpnated iGigs &yl graum) includest ero
atoms of the ;3R Ja¥R &0 mdithiyar, €100y ., SHOM ESrdthd ERPEN,  OXygen

re

and/or sul fur atoms, "etc., in addition to _carbon atoms, etc.- Concretely,

the het er ocy&richlorgmethyilde$rifduoremahhyl, ethyl, Z-brompethyl,

Substitute sheet, 2-t¥i§1%¥roethyl, ﬁé@fl&dﬁ&iﬁ{fﬁ, PrdpyENbE, B3~ aromati c
a

Tooxavol yI,  ERIAIGPTOREeRY, JEBRReRILy Aoy ligAne Y ddhy]; OxaelYl
1, 2, 3- oxadi abaltyll, %,2,4-trifdusrobytyl], 3 sbodad az=Eodbutyl syl , 1, 2, 3-
- tert-butjl groups, etc.; the "optionally halogenated
C,¢ alkyl group" includes pentyl and hexyl groups,
etc., in addition to the above-mentioned alkyl groups
and halogenated alkyl groups. '

The "optionally halogenated C,, alkoxy group"
includes, for example, methoxy, difluoromethoxy,
trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy,
perfluorocethoxy, propoxy, isopropoxj, butoxy, 4,4,4-
trifluorobutoxy, isobutoxy, sec-butoxy and tert-butoxy
groups, etc.; and the "optionally halogenated C,,
alkbxy group" includes pentyloxy:and hexyloxy groups, -
etc., in addition to the above-mentioned alkoxy groups
and halogenated alkoxy groups. ' _

Of compounds of the above-mentioned: general
formula (I), especially those of the above-mentioned
general formula (Ia), also preferred are (2) the
following compounds or pharmaceutically-acceptable
salts thereof.

Compounds of formula (I) or (Ia) wherein;

Ring A is a S5-membered or 6—mémbered heterocyclic
ring having one nitrogen atom or one sulfur atom, in
addition to carbon atoms, for example, a heterocyclic
ring of a formula (A-~7):



t hi adi azol yl, 1,2, 4-thi adi azol yl, 1,3,4-thiadiazo|y|, 1,2,3-triazolyl,
1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

triazinyl, etc.; - (2) 9-nmenbered or 10-nenbered, aromatic, condensed
het erocyclic rings, such as benzofurangl, isobenzofuranyl, benzo[b]thienyl,
i ndoliyl, isoindolyl, 1Hindazolyl, benzim dazolyl, benzoxazolyl, 1, 2-
benzoi soxazol yl, benzot hi azol yl, 1, 2-benzoisothiazolyl, 1H benzotriazolyl,
qui nol yl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl,

pht hal azi nyl , naphthyridinyl, pyrinyl, pteridinyl, carbazolyl, carbolinyl,
[err]-carbolinyl, [err]-carbolg , acri , phenoxazi nyl ,
phenot hi azi nyl , phenazi nyl, phgpoakat hin hi anthrenyl , phenant hri di nyl,

, pyrr

phenant hrol i nyl, indoli zi nyl lo[ 1, 2- pyri dazi fp=7) ;

pyrazol o[ 1. 5-a] pyridyl, imdazo[1, 2- b]pyridazinyl,

I mdazo[ 1, 2-a]pyrigmdinyl, 1 4- triazol o[ 4, 3-a] pyridyl, .

1,2,4-triazo|0[4,§£1%ﬁB%r*ﬁaéﬁ%???e%ﬁc?fng °Ptf§¥a¥}Un¥5Y#§EbéF@@ flo

10- menber ed, twr3 sswvet icudmt=rseledted r£rgm, ashalogenoskbanyhd ageti di nyl,

oxetanyl, thi r [ di tetr rof uryl - piperidyl,

t et r ahydr of ur%ﬁyﬁ%%h%ﬂﬁg%m{%? oén:‘D’r% yq]:"g‘b?/f azinyl, etc. O

t he above- nenti onRiinget@rizyx|benzemgsring opt{dhaller haringl €rom nenbered

or 6-nemnbere | | | tero atgns, such as
Toor Yttty ielinn A £ hoidqeR St

ni trogen, oxygen an ons, gPsof™at ons, are
wi dely utili ARFLoahlnhdiakegsrated Gngalkil group aandxampl e, furyl,
Lhienyl . pyr ifetondi ey Halogdttd ¥ Y| alnBlpaglalp; PYrazol vl pyridyl,
D that constitutes Ring Z is -(CH,;),- (where m is
an integer of from 1 to 7) or -0-(CH;)p- (where p is _'
integer of from 1 to 7);
E that constitutes Ring 2 is >C=0;
-X s Y< is -CO-N<;

nis 1,

or pharmaceutically-acceptable.salts thereof.

As examples of the "halogen atom", the Fopfionally-.
halogenated C,, alkyl group” and the "optionally '
halogenated C;, alkoxy group”, mentioned are those as -
referred to hereinabove for the foregding compounds
(1). '

More preferably, compounds of formula (I) or (Ia)
wherein; R® and R® are the same or different and
represent, independently, a hydrogeh atom, optionally
halogenated C,, alkyl groups, C,, alkoxy-C,, alkyl
groups, C,; alkylthio-cbs alkyl groups, amino-C,; alkyl
groups, C,; acylamino-C,; alkyl groups, mono- or di-C,
alkylamino-C,, alkyl groups, C;.,, cycloalkylamino-C,
alkyl groups, C,, alkyl groups having 5-membéred or 6-
membered cyc lognino which - optionally substituted by
Cis alkyl, C,¢ alkylsulfonylamino-C,; alkyl or C,,
alkylcarbonyloxy-C,_ alkyl; or
R* and R’ are bonded to each other to form pyridine



pyridazinyl, quinolyl, isoquinolyl, thiazolyl, thiadiazolyl, throphenyl,

etc. As the substituents for the optionally substituted heterocyclic
rings, nentioned are substituents such as those as referred to herei nabove
for the foregoing "optionally substituiggl honmocyclic rings”. Mor e

preferably, Ring Cincludes optionally substituted benzene rings
(especially, substituted benzene rings), for exanple, benzene rings
optionally substituted by from1l to 3 substituents selected froma hal ogen

atom an optiBhagl yhikghogenaptdoapdly] sublsyitpted byarl dmt idonal |y
substituted Giepstiehkaky geoulted Fiofd & gﬁle&éﬁe%@oﬂp HLWPca derrl

acyl oxy group and a hydroxyl group (especi nzene rings édbstltuted
by such subst2ikeht 959WP:Concretel y, the preferred Ring C includes, for

exanple, optirDAgly sybalbéHkefleb2NAgNBpE:BAR1IT {Y Z*a‘é’g*‘ lla &Cfalerent and

err wher ei n err| are

EeprLsent i it %% ?+§SC% L?%Fﬁgeﬁ Foﬁl ha HQF@géﬁ°EUoﬁP an optionally

hal ogenat ed G@pti¢nalkylhgloqenaaédop 4,08 Y gabageaatiednC err] al koxy
Ihkirbcﬁ

: di I
yar oyl or ouip LA bhY! BRLPrgnatnd:bre: SHReRk, BR8P ngs of a Tormil & (O

Pfings of a formula (C _
2) : Ring C is a bengené¢]ringwbpteoRalli¢r hhvand & @or3 are the same -

or different @Qitky;cuents selected from a halogen atom, an
_ optlonallylhalogenated Ci.s alkyl group, an optionally

halogenated C;_, alkoxy group, an amino group optionally
substituted by C,, alkyl group, a C,; acyloxy group and
a hydroxyl group;
Ring Z is a 5-membered to -10-membered nltrogen
containing heterocyclic ring optionally having an oxo
group- and optionally substituted C,, alkyl group or a
hydroxy - group; _
<X o= Y- is -N=C< or -CO-N< and n is an integer of

and n is 1, or pharmaceutlcally—acceptable salts
thereof.

Preferred compounds of formulae (I) and (Ia)
include, for example, compounds of the following
general formula or salts thereof. | |

(O e
O

wherein D and E represent alkylene groups, optionally
having an oxo group and the other symbols have the same
meanings as above. :

Preferably, D and E represent, independently, a
Ci.3 alkylene group optionally substituted by one oxo
group. :

More preferred compounds of formulae (I) and (Ia)



represent, independently, a hydrogen atom a hal ogen

55 atom an optionally hal ogenated C[err] al kyl group or an optionally
hal ogenated C[ err] al koxy group. The hal ogen atom the optionally

hal ogenated C[err] al kyl group, the of#4onally hal ogenated CJerr] al koxy
group and the nono- or di-Clerr] alkylamno group to be represented by any
of (Jerr], C[err] Cerr], (Jerr] and C[err] may be the sane as the

above- nmentione aloge at om tional | ogenat ed al kyl group,
opt1onal 1y harOERRAS Sares S TAMBER 0y oBPORas G Enbhe. £ 16Wager 1]

al kyl am no grgeteritsperhuYel gr saltsEwrersofe preferably, Ring Cincludes,
for exanple, benzene rings of the above-nentioned fornulae (G- 1) and (G 2)
where Clerr] to Clerr] are as foll ows: (1) derr], (err] and (err]
are the sane or different and repres by i ndependent |y, a hal ogen atom an
optionally hal ogenated Cerr nal I y hal ogenat ed

C err] al koxy group; (2 gg;{’an e are the sane or

different and represent, indepenes tI , a hal ogen atomor an optionally -
hal ogenated C[err] al kyl group; (3) dJerr], (err] and CJerr] are the
sanme or different and represent,~ndependently, a hal ogen atom (4)
Cerr], (Jerr] and CJerr] are the sanme or different and represent,
independentlywhemenmtmonaptgsantsgenainueqkrrof ﬁrbmllgmouﬁ, and thegb)

derr], C[err tﬂgp %iﬁ%na éh€héﬁ§$m§ Tghﬁg aggoggpresent

|ndependently, an al oge
m is preferably an integer of from 2 to

Where the above-mentioned compounds of formulae
(I) and (Ia) form salts and used in medicines, it is
preferable that the salts are pharmaceutically-
acceptable salts.

Examples of such pharmaceutically-acceptable salts
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
aéid, maleic acid, fumaric acid,;tartaric acid,
succinic acid, citric acid, lactic acid,
methanesulfonic acid, p-toluenesulfonic acid, palmitic
acid, salicylic acid, stearic acid, etc.

Compounds (I) and (Ia) or salts thereof of the
present invention include stereoisomers such as cis-
‘and trans-isomers, etc., racemates, as well as ‘
optically—active forms such as R-forms, S-forms, etc.
Depending on the size of Ring %, compounds (I) and (Ia)
or salts thereof may include conformation-dependent
isomers. All such isomers are within the scope of the
compounds (I) and (Ia) or salts thereof of the present
invention. '

Method ucing compounds or salts thereof:

Compounds (I) and (Ia) or salts thereof of the

' present invention can be produced, for example, by



(6) Cerr] and Cerr] are the sane or different and represent,

I ndependently, a hal ogen atom (7) Jerr] and Cerr] are the sane or
different and represent, independently, an optionally hal ogenated Cerr]
al kyl group; or (8) derr] and C[80r] are the sane or different and
represent, independently, an optionally halogenated Jerr]

56 alkoxy group. As exanples of the "optionally halogenated Cerr]

al kyl group” n h n al kox o} and t he
"hal ogen ato gfl?ﬁ a%ogéﬁéeu ﬁgd€§§b8§h§8W¥§ (?f 5%68%p red to
are the sane OhE} @E @haebtnthereméd her ei nabove. Further nore
preferably, Ring Cincludes, for exanple, benzene rings of the
above-nmentioned fornmula (C2) where CJerr] and CJerr] are as foll ows:

(a) one of Cerr] and Cerr] i;Ra .dr@gfn atom and the other is a methoxy
group; (b) (err] and C[erﬂ la‘ h chlor'-- at ons; (c) one of
Cerr] and (Jerr] is a rrethoxy FAOUF B 's an iso&ropyl group;.
(d) one of CJerr] and Cerr] is azm® hoxy grou% »7d the ot )is a

1- met hoxy- 1- net hyl et hyl group; or (e) Cerr] and CJerr] are both

,ir

trifluoronethyl groups. Regarding "Ring Z": In the above-nentioned
for mul ae, q}z represents an optionally-substituted nitrogen containing
heterocycH(:W Qﬁ?ln\kuiQﬁﬁﬁiﬁnﬁﬂ|4Lk#ﬂ%lagegreﬁpureddtbhesoshbrt|tuents

for Ring Z, vinlboid Nale tid'same meanings as above.

The leaving group L in compound (II) includes, for
example, a halogen atom (e.g., chlorine, bromine and
iodine atoms, etc.), a substituted sulfonyloxy group
(e.g., methanesulfonyloxy, ethanesulfonyloxy,
benzenesulfonyloxy and p-toluenesulfonyloxy éroups,
etc.), etc. _

The compound (II) can be applied to the reaction
as a free compound but may also be applied thereto as
its salt (for example, as an alkali metal salt, such as
lithium, sodium, potass;um or the like salt, of the
compound). In general, the reaction is conducted in a.
solvent that is inert 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 dlmethylformamlde, dimethylsulfoxide,
hexamethylphosphoramide, etc.

Addition of a base to the reaction system
advantageously promotes the reaction. As thelbase, for
example, advantageously employed is any of inorganic
‘bases (alkali metal hydroxides such as sodium
hydroxide, potassium hydroxide, etc.; alkali metal
hydrogencarbonates such as sodium hydrogencérbonate,
potassium hydrogencarbonate, etc.; alkali metal
carbonates such as sodium carbonate, potassium



exanple, an alkyl group (e.g., a linear or branched al kyl group having from
1 to 6 carbon atons, preferably a linear or branched al kyl group havi ng
from1l to 4 carbon atons, such as nethyl, ethyl, propyl, isopropyl., butyl,

i sobutyl, sec-butyl and tert-butyl gro6fs, etc. ) an alkenyl group (e.g.,

an al kenyl group having from2 to 6 carbon atons, preferably an al kenyl
group having fron12 to 4 carbon atons, such as ethenyl, propenyl,

| sopropenyl’ buten |sobuten sec butenyl roups, etc.), an aIkynyI
group_(e.g.,QﬂFQﬂ %ikﬁ W?Eﬁ42hYarBdE§rEBﬁhaP§n§°dﬁP@ferably

an al kynyl grrqmrm; I‘Lgatfa(ﬁlilﬂn t}q;dh:mboatatpnsodsuﬁhaﬁsdet; hynyl,
2P TR RN T Do 2080 Soa PR DL RSP L5 )
cycl oal kyl grehp.,) praidkratganic Gased (:qmimeskghcgra:p, such as

ycl oal Kyl - Togiea tomiey R GRSy AELEBEEOBY PHERYIBhERE, D such
as cycloprop;ﬁ%th;ﬂYCJclfcl%lrﬂﬁﬁll%t Iaﬁariéﬁi%y‘éi@ﬁex?t@rei hyl groups, etc.),
an aryl group (e. (n e ABdveliniit dd Pmétienl41€ai9091§60”5
preferably an ar O%P having from®6 to 0 car bon atgns such as phenyl,
1- napht hyl , Qﬁﬁgﬁﬁkﬂ éﬁ?ﬁ?@ét e mrmeennd (15} otk 2b8. salspecial |y,
phenyl gr oupyith thaegr(cﬂm: exampld, UKL atmdamvé-ﬁéﬂtlﬂonédCM a{ EO;W
2 Qo] 4 kAR e G R e SRR el SRIERY hfehs T
groups, etc. prxmrannrnthnaqctiDnnnﬂn prack - dIeusjn@Jthéahaﬂa grohe (e.qg.
m3thy|""mr‘0’amount of the base, if used, varies, depending on the

kind of the compound (II) and the solvent to be used

and on the other reaction conditions, and is, in

general, from 1 to 10 mols or so, preferably from 1 to

5 mols or so, per mol of the compound (II) used.

The reaction'temperature falls, for example,

within the 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 or so, preferably from 1 to

24 hours or so.

Of compounds (I) and (Ia) of the present

invention, those where Ring A is a tetrahydropyridine

ring can be produced by reducing compounds (I) and (Ia)

where Ring A is a pyridine ring. The reduction can be

conducted by various methods. For example, preferred

is a method of reducing the compounds in the presence

of a metal catalyst for catalytic reduction. The

catalyst to be employed in the catalytic reduction

includes, for example, platinum catalysts such as

platinum black, platinum oxide, platinum carbon, etc.,

palladium catalysts such as palladium black, palladium

oxide, palladium barium sulfate, palladium carbon,



et hyl am no, propylam no, dinethylam no and diethylam no groups, etc.), a
cyclic amno group (e.g., a 5-nenbered to 9-nenbered cyclic am no group
optionally having from1l to 3 hetero atons, such as oxygen and sul fur
atons, etc., in addition to nitrogen abdm concretely, for exanple,
pyrrolidino, piperidino, norpholino and thionorpholino groups, etc.), a
C err] al kyl-carbonylam no group (e.g., acetylam no, propionylamno and

DU Y VLS 10 G215 2KE1) ooV ERR) sl pou b 10 Bt

al koxy- carbonqklgepupa@eygn;ckelhonyuahmbarh n&bh@&ycamhonymhand

roup Lo g, hoRbP BF; chorcdralyf® BT Ky UagtP yadicel dosindtnd F ™'
etc.), a car b'ehl%ytyg?daﬁ thenﬁﬁealmﬁtdl acpen.s]. ahkylemrbérmyﬂrogr (ﬁupi (e

met hyl car banoysb f@d%ef@y&yaéeaaeykegaem e8! & hb cBm gb%el %' kygpsul fonyl
group (e.g. nethylsu fonyl, ethyl sul fonyl propy sul fo groups,

etc.), an 0X0 (F2bub° %etﬁ?ﬂﬁﬁeﬁroup, etc. The nunber of the substituents

iS,ffOFbFX62D|§ fTH@1éﬁﬂ@c516ﬁ £9, g?ﬂerally conducted in a solvent:Z 58be
refera or epen on_the size g Z may

g heteroc§CI|¥P?|§ﬁF¥$ﬁFo f§3gﬁavfﬂ§ ﬁﬁawgésr ghEgHSQErﬁugpoﬁFselected i
from ni tr ogemetlangkn evblasol f uprapanel,i hsepgdbpaanli, oe¥candethersni trogen
atom N, and '§hé§6%§”€$%¥?§f g&ﬁ??&ﬁlleoQéﬂgtegtE'HQESters sBchY 2%

I ncl udes rings
ethyl acetate, etc. The reaction temperature falls,

for example, between 0°C and 200°C or so, preferably .
between 20°C and 110°C or so. The reaction time is
generally from 0.5 to 48 hours or so, preferably from 1
to 16 hours or so. In general, the reaction is
conducted under normal pressure in many cases but, if
desired, may be conducted under pressure (for example,
at from 3 to 10 atmospheres or so).

The reduction may also apply to the conversion of
other aromatic heterocyclic rings into non-aromatic
heterocyclic rings. . ) '

Compounds of formulae (I) and (Ia) where Ring A is
a tetrahydropyridine ring can dlso be produced by
reacting a compound of formula (I) or (Ia) where Ring A
is a pyridine ring with an alkylating agent of a |
formula, Q-L’ (where Q represents an optionallj
substituted alkyl group, and L’ represents a removable
group) to convert it into the corresponding quaternary
salt, followed by reducing the resulting quaternary
salt. As examples of the removable group L', referred
to are those of the removable group L as mentioned
hereinabove.

The alkylating agent Q-L’ that is used for
converting the compound into the corresponding
quaternary salt includes alkane halides (e.g.,
chlorides, bromides, iodides, etc.), sulfates and



[err] wherein D and E represent groups fromwhich Ring Z as nentioned
above is forned via the nitrogen atom adj acent to E. Preferably, D
and E which formRi ng Z represent, independently, an al kyl ene group
optionally having an oxo group, oxyal &8l ene group, or im noal kyl ene group.
The al kyl ene groups optionally having an oxo group to be represented by D
and E preferably have carbon atons fromwhich Ring Zis fornmed to be a
5-nmenbered to 12- nenbered ring, preferably a 5-nenbered to 9-nenbered
ring. The nun®elfopptefe(@afbon BEBRENEAULLIEBASESYUPE the al kyl ene groups

of D fmd E[rm&ob@qleiéagumm&aaés,db%ﬁeéﬁlahulfonateer,efaeealyl,yetB.i ncl udesl, | for
exanpl e, er a ne_group_optiona ayi an ox rqu S ia
Gort) al kot g bihBopRePr ol At n v Ioka13eRe, ot AvBurE B cne
groups, especthélglkytatingxzgehy| toebgrospd, i€ efpk exampdlekylfeom Jroups,
especi al | rlahn OURS. e ; | RGl udes an
aIEyI;ne érgigéoiogn%ggﬁkggég?g}ﬁérg?figgg?gr?&ggrg§§#¥% Ppggpluto 7), an
oxyal kyl ene (e@ubvalents oprusar -PRY Oppér of) phewsubetpate-from 1 to 7),

i m noal kyl ene gr ouphaf adkyPafibn idHheh&FR)Uy(wBatAcEeSihram 1l to 7. In

Proforabl y. 57 IEpRtios. The SeURBF clne} BieF  aRy) BrgmoLe, hlcoRols '

59 such as methanol, ethanol, propanol, isopropanol, etc.,
ethers such as tetrahydrofuran, dioxane, etc., esters
such as ethyl acetate, etc., halogenated hydrocarbons
such as dichloromethane, 1,2-dichloroethane, etc. It
is also possible to use the alkylating agent itself as
the solvent. The reaction temperature falls, for

- example, between 10°C and 200°C or so, preferably

between 20°C and 110°C or so. The reaction time is
generally from 0.5 to 24 hours or so, preferably from 1
to 16 hours or so.

The reduction of the quaternary salt as formed in
the previous reaction into a tetrahydropyridine ring
may be conducted in the presence of a reducing agent,
such as a metal hydride or the 1ike, in an inert :
solvent. The metal hydride to be used as the reducing
agent includes, for example, sodium borohydride,
lithium borohydride, zinc borohydride, sodium
borocyanohydride, lithium borocyanchydride, lithium
aluminium hydride, etc. Of these, preferred are sodium
borohydride, etc. The amount of the reducing agent to
be used is, for example, from 1 to 10 egquivalents or
so, preferably from 1 to 2 equivalents or so, relative
to the quaternary salt. The reaction solvent includes,
for example, lower alcohols such as methanol, ethanol,
etc., ethers such as dioxane, tetrahydrofuran, etc.,
hydrocarbons such as benzene, toluene, etc. These
solvents can be used singly or as combined. The
reaction temperature falls, in general, between about -



group optionally having an oxo group, nore preferably an al kyl ene group
optional Iy having an oxo group having one or two carbon atons, even nore
preferably a nethylene group optionally having an oxo group. The
nunber of the oxo groups that are subs®&utable in Ring Zis not
specifically limted but may be selected from1l to 3 or so depending on

t he size othing Z. Were Rng Zis a 5-nenbered to 1oigenberedgr|ng, tBe
nunber of the titytapl e ox roups _is 1, 2 or so. Oxo group(s) my be.
substi tuted a}gg? | @38t 2 ??Ee?ga e BFeEFEHHFETbEFWﬁ%ﬁé¢§M ,‘é@é?group(s)
i s/are substiandeabatt E257C R nMph&. reactiBhetemabliy, genealdyZ fron $ an

Kyl . Kk roup having f.ro tq 5 carbon atons, nore
Slr e%le(raggl 3r?%ﬁ8§t¥%y€$c¥1¢ Eﬁ)ﬁu’% o?rg %gpeggﬁlfﬁf,gbiﬁ %Ir%ﬂ g'r(?_e“‘d'r’%‘ﬁﬁsnavi ng
from2 to 5 ct®bdrhouvsserwedle E is an al kyl ene group having an oxo group
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I ncl udes, for exanple rom ré eredrings

(Z-2): mentioned quaternary sab¥s|maywgérei nompohndsand phe
i ndependent | yoré€¥iesEi¥éntioh MHeLAg 04 &L RPutop r§d1869§]§i§gg191" tno 6 In

th bove-nment i oned. fornul ae, n represents an i nteger of
prgfgragly arf SR gcﬁ“féhﬁnﬁ??%)%f ERPcINALPYNALE: ERAGBYED BR 2.  More

he. above: Tom | ot Genes 8l o T (1 e L)t bR e T o »Ri ng
e, above: MR 980 Staludgl e Ll fidllal i sabinall gn0! R
Z' and "n" | £3APkphedddanding |torithel aboWéementioned catalytic
reduction or the like. Where Ring A is a
tetrahydropyridine ring and its nitrogen atom has a
hydrogen atom as bonded thereto, it may be alkylated
with the above-mentioned alkylating ageﬁt of formula Q-
L’ (where the symbols have the same meanings as abové)
to thereby introduce the group Q into the nitrogen atom
of the ring. In this manner, therefore, compouhds of
the invention where the nitrogen atom of the
tetrahydropyridine Ring A is substituted by the group Q
are obtained. ' ' _

It is also possible to obtain éompounds of the
invention where Ring A is a pyridone ring by oxidizing’
the corresponding compounds where Ring A is a '
quaternary salt of a pyridine riné. The oxidation can
be conducted, for éxample, in accordance with a known
method (see E.A. Prill et al.; Organic Syntheses,
Combined Vol. 2. p. 419 (1957)) or with reference
thereto. '

Compounds of the invention where Ring B is an
aromatic heterocyclic ring can be converted into the
corresponding compounds where Ring B is a non-aromatic
heterocyclic ring by reducing them in the same manner
as above.

Of compounds (I) of the present invention, those
where -X om0 Y< is -CS-N< can be produced by reacting




60 may be conbined suitably to construct the conpounds (1) and (la).
Preferred conpounds (I) and (la) are constructed by conbining the
above-nentioned preferred enbodi nents of ."Ring M "-X [err] Y<", "Rerr]",
"Rlerr]", "Ring A", "Ring B", "Ring C'?o'Ring Z" and "n". O compounds
of the above-mentioned general fornmula (1), especially those of the
above-nenti oned general fornula (la), preferred are (1) the follow ng

conpounds or armaceuticall.y-acceptable salts t her eof . ~ Conpounds of
formula (1) og Flgf;ﬁﬁgﬂgﬁﬁ%%g comgﬁgngﬁ MASFeA Fha-RngyB is ach-wember ed

or 6- nenbereg.heter kG _ring :having,one or. two hetero, ato sel ected

fronlnitrogengégg §x%§é%a?§8n§PqFﬁ%§ddiF%Sh%ﬁ&éﬁgﬁuhPél%ﬂﬁﬁv Te the

other is a besxemplei,nphospliorne Rengasdldidel Mmwemsdonadgerta/e one or

two substituegts .selfisedobb@ibd 3!, 098N rAPAANC AR Yl ogenat ed
sing i S"4 benZe Sty

Cerr] al kyl group; C ne ridg op I-ona avihg from1
to 3 substituehfEsnsel edt wateroinaahardyentat Sor sxasmlieodal la/ hal ogenat ed

Clerr] alkyl HatggehAtelehgaircatbehr budhkyls @ieWlordnfetdamPti onally

hal ted r | kox rou referably, Cerr| al koxy group); D
tﬁaggggﬁsfitg¥géo %Srf ¥§ngEﬁFéEF})F§rF ¥erﬁ@F@ @S digxan@eger of from

1to 7) or -Ceétrhhydkpfiurénherethei 3ike,i bﬁ:‘ege\&;z@lﬁ:of:ra%l.él;ohis@cﬂ ;asn o E
e nace bEEFEY, EotRan Sk e 1ipLc) the' anbles AT unt e
"5-nmenber ed ofubfidabtpebienusedoigchot smadlernthaseshel equinaipalre,
pyridine, amount, preferably from 2 to 5 mols or so, relative to

the compound to be sulfided . therewith. The reaction

temperature falls, for example, between 20°C and 120°C

or so. The reaction time varies, depending on the kind

of the compound to be sulfidized, the type of the

sulfide to be used, the reaction temperature, etc., and

is, for example, from 1 to 8 hours or so.

Where the compounds (I) and (Ia) or salts thereof
which are produced according to the methods mentioned
above have lower (C, ) alkoxy group(s) at the benzene
ring(s) in the grouﬁs of Ring A, Ring B aﬁd Ring C, if.
desired, these may optionally be reacted with,; for
example, boron tribromide or the like according to
known methods to thereby convert the lower alkoxy
group(s) into hydroxyl group(s). This reaction may be
conducted, in general, in a solvent (e.g., halogenated..
hydrocarbons such as dichloromethane, chloroform,
carbon tetrachloride, etc., hydrocarbons such as
benzene, toluene, etc.), at from about -20°C to about
80°C, preferably at from about 0°C to about 30°C. The
amount of boron tribromide to be used is from about 1
to about 10 molar equivalents, preferably from about 1
to about 5 molar equivalents, relative to one lower
alkoxy group. The reaction time is, in general, from
15 minutes to 24 hours or so, preferably from 30
minutes to 12 hours or so.



pyrazine, pyrrole, thiophene, thiazole, tetrahydropyrazine, piperidine,
etc. Concretely, Ring A includes heterocyclic rings of the above-nentioned
formula (A-5), etc., and Ring B includes benzene rings _

61 of the above-nentioned fornulae -7) and (B-8), especial ly the
above-nentioned formula (B-10), etc. The above-nenti oned "hal ogen
atom' includes, for exanple, fluorine, chlorine and brom ne atons, etc.;

b s AR R R IR

ethyl, 2-bronwbibhl arg, pr2ducetl acroetliyg umﬂﬂﬁeﬂmarﬁdud,mdﬂﬂubﬁedB 3 3-
L0 OPr OPUbeukSRRLAP Ky 8! BURCATSt M e winote) dn . e
"optional |y htheggraups gFeRﬂ-}lgaAkleggoﬂp'anmodlunbaﬁ,perﬁ esimediexy!
groups, etc.,thasadghyi BB BQk&ﬁ!StéEOES?: %%tlla]‘t%%g ﬁ@oltﬂex%r y*go@%d: ! Koxy

hal ogenat ed al kyl . gr.oups, optio genat e
groug" |ncIudE§Z P39r8§3ﬁp9§°uﬁéﬁho%?todﬂﬂ$@6WbﬁEtﬁ&m}oﬂﬁwgﬁQRﬂkﬁkﬂhoxy,

et hoxy, i i i tri fﬁier?gﬁg?uloﬁemggugéoebm@gtﬁ g_@ouedl%%rg{eq%ﬁ(?xy

g?gﬁgg: etc. ég?hgg"8p??gK§PFyB¥aW88éﬁ8tégeCFQFPP oXPAGHSE" incl udes

pent yl oxy. andWhDhya0x§l§ybapsngeagentln THei sodvent tihe lalkiess- B i oned

al koxy groupseﬁgﬂ%be|0?f§3589 a§§€§yagrﬁgEﬁaPP Q%a%% #ggpagklahe

above-nention ner a ornmul a ecial Ty 't hose

above nmenti on@BC., ethers such as dlmet oxyethane, dloxane,
tetrahydrofuran, etc., ketones such as acetone, etc.,
amides such as N,N-dimethylformamide, etc. The base
includes, for example, organic bases such as
trimethylamine, triéthylamine, N-methylmorpholine,
pyridine, picoline, N,N-dimethylaniline, etc., and
inorganic bases such as potassium carbonate, sodium
carbonate, potassium hydroxide, sodium hydroxide, etc.
The alkylating agent includes, . for éxample, optionally
substituted alkane halides (e.g., chlorides, bromides, -
iodides; etc.), sulfates and sulfonates (e.g.,
'methanesulfonates, p-toluenesulfdnates,
benzenesulfonates, etc.), etc. The amount of the
alkylating agent to be used is from about 1 to about 5
molar equivalents, preferably from about 1 to about 3
molar equivalents, relative to mol of the starting
phenolic derivative. The reaction temperature falls,
in general, between abmt -10°C and about 100°C,
preferably from about 0°C and about 80°C. The reaction
time is, in general, from 15 minutes to 24 hours or so,
preferably from 30 minutes to 12 hours or so.

The acylation is conducted by reacting the

phenolic derivative with a desired carboxylic acid or a
reactive derivative thereof. This reaction is
generally conducted in a solvent, though depending on
the type of the acylating agent to be used and the kind



general formula (la), also preferred are (2) the follow ng conpounds or
phar maceutical | y-acceptabl e salts thereof. Conmpounds of fornula (I) or
(la) wherein; Ring Ais a 5-nmenbered or 6-nmenbered heterocyclic ring
havi ng one nitrogen atom or one sulfur72tom in addition to carbon atons,

for exanple, a heterocyclic ring of a fornula (A-7):
62 : [err] Ring Bis a benzene ring

optionally having from1l to 3 subsiitugnts sel ected ééon1a hal qgen _at om and
an opt i onal | PhafRRehLREH Ry PRENAL kG| dgFLYpLtive to n@cnggeg'beﬁ ene

ri ng optionaldesivednoa fsase Indp Be sadidédt tonthResebactednf sgstemhabogen
atom an optionally hal ogen d t] al k gr.o d, Lonal

hal ogenat ed @%?‘ﬁ %ﬁ%?(ggg%%pzfggélénD t%g? 883@?3&%@@1%8%5'2%@/

-(CH err]) [ eretamgléderbydrocaxibonst egeh 8é benmefie; otFluene,OetCHferr]) p-
wher e s i r T4 : t ' ' Zis
gc:cz p _%? err]§§2ﬁié§q%§§fﬁ;éther’ %1§§L§§,O?QE§Eh&HEG%u§hB§

phar naceut i cB8%5- acRTFRED| T1GhH| 38 ehlybopcetate, pgtexanhpiogenated "hal ogen
atont', the "qpfddivond Heenade el 6FbForhkyhiighooBoméBHahle eeBtional ly

amides such as N,N-dimethylformamide, etc., aromatic
amines such as pyridine, etc. The base includes, for
example, hydrogencarbonates such as sodium
hydrogencarbonate, potassium hydrogencarﬁonate, etc.,
carbonates such as sodium carbonate, potassium
carbonate, etc., acetates such as sodium acetate, etc.,
tertiary amines such as triethylamine, etc., aromatic
amines such as pyridine, etc. The reactive“derivative
of a carboxylic acid, which is used as the acylating .
agent, includes, for example, acid anhydrides, mixed.
acid anhydrides, acid halides (e.g., chlorides,
bromides), etc. The amount of the acylating agent to
be used is from 1 to 5 molar equivalents, preferably
from 1 to 3 molar equivalents, relative to mol of the’
starting phenolic derivative. .The reaction temperatufé
falls, in general, between 0°C. and 150°C or so,
preferably about 10°C and 100°C or so. The reaction
time is geﬁerally from 15 minutes to 12 hours or so,
preferably from 30 minutes to 6 hours or so.

Of compounds of formula (I) and (Ia), those where
D is a carbonyl group, an oxyalkylene group [-0-(CH,).-
] or an iminoalkylene group [-NH-(CH;),~-] can be
obtained by reacting the leaving group La (for example,
the above-mentioned removable group L such as a halogen
atom or the like, an amido group optionally having a
substituent at its nitrogen atom, etc.) as substituted
on the Ring M in the absence of D with the reactive
moiety (for example, the active hydrogen atom of a
hydroxyl group, an amino group, a mono-C,, alkylamino



hal ogenated C[err] al koxy group”, nentioned are those as referred to

her ei nabove for the foregoi ng conpounds (1). More preferably,
conmpounds of formula (1) or (la) wherein; Rerr] and Rlerr] are the same or
different and represent, independently, 73 hydrogen atom optionally :

hal ogenated Clerr] al kyl groups, CJerr] al koxy-Clerr] al kyl groups, Cerr]
alkylthio-g}err] al kyl groups, amno-Cferr] alkyl groups, (Jerr]

| am no- | kyl - or di-¢.err] al kylanm no-C err] alkyl
ar oups, | or rIFeyBl 51 KOPanERS) CPE FnSLeRbRESEuRsS o8 BARed B tHeoups
havi ng 5-nenbeiédogen6atannhdnaden;ctoaﬂbndnwhbebrd?EtFowwdhytmmbst|tuted
I anm,nQ- ] .a Qr rr
2l ky! car bony LSS RE Bpndfed ‘ab8K, TTEHE. Bk et o, kamiert, toacn
other to forntpgrpitregen atom adjacent to E is, for examPle, aring which
S optionall vy sibek | outSeahindate, 2 aBkpBehs UgRbp BheEbALLL 0NN NG! O0Cr

atom and a err] . alkyl group; I's a benzene ring optional havi ng
1to 3 subg‘-’rtﬂe@m%u%té%i cseleehed ﬁﬁpmgénca-ts?)ﬂi-lgﬁfﬁ gupupogalcl[ y | alk
hal ogenat ed ou n t y | ogenate err] al koxy
groug; Ringq%??i&éf%g%gzﬁ%'r?ng“g§?¥%%§flgeﬁ§%fna-§ to 3 §ubsthtuents B
sel ected froma hVRREd Beentompoundsi oAl ApdhilagenaecabChénefl dinkyl
group, an opttidadbdve e REESEImELR6AE aLKe¥¥eOEEH o?ﬁggémtﬂay%%p

i i roup and
o onal LY bttt S e LU g0k, 3 CTeTET oLy Tgr o
contai.ni ng hetsammle) i tnto ngheit | sabts ywheli Dfo28afXe acids (e.q.,

hydrochloric acid, sulfuric acid, hydrobromic acid,
etc.), organic acids (e.g., methanesulfonic acid,
benzenesulfonic acid, toluenesulfonic acid, oxalic
acid, fumaric acid, maleic acid, tartaric acid, etc.),
inorganic bases (e.g., alkali metals such as sodium,
potassium, etc., alkaline earth metals such as calcium,
magnesium, etc., aluminium, ammonium, etc.), organic
bases (e.g., trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolahine,
triethanolamine, dicyclohexylamine, N,N’-
dibenzylethylenediamine, etc.), etc. Where the
compounds (I) are obtained in the form of their salts,
the salts may be converted into free compounds or other
salts by ordinary methods.

The final compounds (I) and (Ia) or salts thereof
thus produced according to the.methods mentioned
hereinabove can be separated and isolated by ordinary
separation and isolation means (for example, by
condensation, solvent extraction, column
chromatography, recrystallization, etc.). Where the
compounds (I) and (Ia) are of optically-active forms,
they can be resolved into d-forms and l-forms by
conventional optical resolution.

Of the starting compounds (II) that are used for
producing the compounds (I) and (Ia) or salts thereof



group and optionally substituted CJerr] -alkyl group or a hydrdxy group;
-X Jerr] Y- is -NeC< or -CON< and nis an integer of 1; and nis 1, or

pharmaceutical | y-acceptabl e salts thereof. Preferred conpounds of
formulae (1) and (la) include, for exaffle, conmpounds of the follow ng
general fornula or salts thereof. wherein D and E represent al kyl ene

groups, optionally having an oxo group and the other synbols have the same
nmeani ngs as’ above. Preferably, D and E repre t, i,ndependently, a
Cerr] al kyl &%é&%&&%ﬁ&%ﬁ&‘ﬁ}‘%&d’m iGQRRRN oéﬁf%& %p“ Mor e
preferred comuoutes: of<f gsnuCeeN«|)Dand &hapthylene group, and E is

22l ts 1 hor ogPC0caR B prod ¥l K, Uxdif1d P UG A5 NES And ol 2 oF

salts thereo
following reaction process (1l):

0
R, COOH . R, CON(CH2CN)2 N oo
: : VAL

“ AR| ) Step 1 StED 2 'R p/ CN

0
(11D
0

| RN 2CHzOH
Step 3 "‘:}il P CN Step 4 \ Step § _
- oD vID '
RNy -zt
CAL
. Rooun—(cm—@

In these formulae, the symbols have the same
meanings as above.

The step (1) and the step (2) in the above-
mentioned reaction process (1) can be conducted in
accordance with known methods for producing the
corresponding isoquinolone-skeleton compounds ﬁhere
Ring A and Ring B are both optionally substituted
benzene rings (for example, a method described in EP-A-
481383, etc.). The steb (1) is to produce an amide



wherein mrepresents an integer of froml to 7, and the other synbols have
t he sane neani ngs as above. mis preferably an integer of from2 to 5.
Where the above-nentioned conpounds of formulae (1) and (la) formsalts and
used in nmedicines, it is preferable tha® the salts are pharmaceutical | y-
acceptabl e salts. Exanpl es of such pharmaceutical ly-acceptable salts
include salts with inorganic acids, such as hydrochloric acid, sulfuric

aci d, phosphoric _acid, ,diphosphoric .acid, hydrqbro ic acid, nitric acid,
etc., or sal t§°WPPH“§r dgb{BchEF&&‘ﬁ;&d‘@n%&‘? 5@@73?‘?3‘1’ i FFOHRIFE Bcid, maleic
acid, fumariccemponndar{Tddi)c and dhesaodine graaipd,ircidrri ¢ aci d, Iact:p aci d,
nmet hanesul f oni; & - ac ls ul f g ' . 1.1 Cl lLeylic

aci d, stearic%géﬁggqgfg?bgl%§&8%ﬁpoﬁﬁ % Ia%gﬁgﬁéﬁg g¥§§%ﬁygﬁgﬁ%fépf of
the present iABeAeNeFalnciid@ SPAVesditsokar a1sdmch aasampourghd F¥Bhox soner s,

etc., racemat@sca@bowglllraaceRieCakit vatlivee thiddlo 5y am R for s,
ng Z, conpounds, (1) and (la) or

S O et RIS BRSSP (L e o
are within thfoscegampfiethacddnhalides(! niaed (alc?a)do'crarn;gﬁztﬁ%éhé;,re; g?f of the
Dmonas "7 b28pl B8t e Ul TR 08" o iy e
produced, forhakaggnatedyhydrocarbons such as chloroform, 65 -

dichloromethane, 1,2-dichlroethane, etc., ethers such

as ethyl ether, tetrahydrofuran, dioxane,

dimethoxyethane, etc., esters such as ethyl acetate,

etc., hydrocarbons such és benzene, toluene, etc.,

pyridine, amides such as N,N-dimethylfbrm&mide, etec.

The amount of the iminodiacetonitrile is from 1 to 5

molar equivalents or so, preferably from 1 to 3 molar

equivalents or so, relative tool of the reactive

derivative of the above-mentioned compound (III).

The reaction may be conducted in the presence.of a
base, by which the reaction is promoted. The base
includes, for example, organic bases (e.g., alkylamines
such as triethylamine, etc., cyclic amines such as N-"
methylmorpholine, pyridine, etc., aromatic amines such
as N,N-dimethylaniline, N,N-diethylaniline, etc.), and
inorganic bases (e.g., alkali metal carbonates such as
sodium cérbonate, potassium carbonate, etc., alkali
metal hydrogencarbonates such as sodium
hydrogencarbonate, potassium hydrogencarbonate, etc.).
The amount of the base to be used is, for example, from
1 to 5 molar equivalents or so, preferably from 1 to 3
molar equivalents or so, relative to mol of the
compound (III) or its reactive derivative. In the
reaction of the step (1), employable is a water-
immiscible solvent. In this case, water may be added
to the reaction system and the reaction is thus
conducted in the resulfing two-phase system.



cyclizing a conpound of the foll'ow ng general formula (11) or a salt

t her eof . [err] wherein L represents a | eaving group, and the other
synbol s have the sane neani ngs .as above. The leaving group L in
conmpound (11) includes, for exanple, a7?@logen atom (e.g., chlorine,

brom ne and i odine atons, etc.), a substituted sulfonyl oxy group (e.g.,

nmet hanesul f onyl oxy, et hanesul fonyl oxy, benzenesul f onyl oxy and

p-t ol uenesul-f onyl oxy groups, etc.), etc. The conpound (11) can be
applied to the r ea@ﬁ?oﬁeagtaoﬂr §ém§o¢§omebutl]4m>f.mnsd Bo dfblhatrs hereto

as its salt (bgr séxaﬁEEQeréﬁl?nfi"bK\all' tP2 nlds UG astdheth' um sodi um

potassiumor the [k t he conmpound). In general e reaction.is

conducted in HeQSFﬁeﬁttFWQFrP§uFﬁér@aﬂéstH@nﬁéé@@ﬂbPe§¥?3ﬂufkﬁﬂqmﬂﬂd f or

exanpl e, prefgeabtyonsed,i prefigrablabegeeaine bt @Cr hers 1905t &x
dlchloronethang chloroforn1 etc., nitriles such as acetonitrile, etc.,
ethers such a2 di met hoxyet hane, tetrahydrofuran etc., aprotic polar
sol vents such as dThBthyepo(aanmdetodobmahmlsubﬂmaedEpompound (V) by

hexanet hyl pho o di 0,the reactlon system
advantageousléggﬁéﬁghgg tﬁ% Foar ?uoﬁ (;gq RE baggg & % rEV1o _
advantageousl?tSHpryeH°|§n§ﬁ9m§ieFﬁéﬁgaﬁddlmasgsd@@WﬂzhﬁlmmtaIImydrOX|des :

such as sodi ugehygaDxi depaBet assmglbyéa%hd%m%t ¢eactibdl.l PAlbase
hydrogencarbonatgsdsuchfas sod IUﬂé drogencar onat e, potassium
hydr ogencar bohBt£9d@8 ¢ £0F| RERMP )Ry aPTIEPIGn RAEESs {€hTas dedi-um car bonat e,

pot assi um diazabicyclo[4.3.0]non~5-ene (DBN), 1,8-
diazabicyclo(5.4.0]undecen-7-ene (DBU), N-
benzyltrimethylammonium hydroxide (Triton B), etc.),
and inorganic bases (e.g., alkoxides such as sddium
methoxide, sodium ethoxide, potassium t-butoxide, etc.,
alkali metal hydrides such as sodium hydride, potassium
hydride, etc., n-butyl lithium, lithium
diisopropylamide, etc.). The amount of the base to be
used is, for example, from 0.5 to 20 equivalents or so,
preferably from 1 to 5 equivalents or so, relative to
the compound (IV). o '

The ring-closure reaction is generally conducted
in a solvent. The solvent includes, for example, those
as referred to as employable in the step (1). The
reaction temperature varies, depending on the type of
the base to be ﬁsed, and falls, for example, between

- about -80°C and 200°C or so, preferably about -50°C and
150°C or so. The reaction time varies, depending on
the starting materials, the base, the reaction
temperature and the type of the solvent used, and is,
for example, from about 10 minutes to 24 hours or so.

In the previous reaction, an intramolecular adduct
is formed as the intermediate. In order to promote the
dehydration of the intermediate to obtain a compound
(V), it is often preferable to previously add a
dehydrating agent (e.g., p-toluenesulfonic acid,



66 carbonate, etc.; alkali nmetal hydrides such as sodi um hydri de,

pot assi um hydri de, etc.; sodium am de; al koxi des such as sodi um net hoxi de,
sodi um et hoxi de, etc.), and organi c bases (am nes such as trinmethyl am ne,
triethylanine, diisopropylethylanine, étk.; cyclic anmines such as pyridine,
etc.). In the above-nentioned cyclization, it is also possible to
convert the conpound (Il) into its salt with a base (for exanple, any of

t he above-ne&ntioned al kali metal salts, alkaline earth netal salts, etc.)
prior to the PeRReRBRuUlfANiFaaeids asPR&ct Rahydeddethetandurto dtha he base,

i f used, Varlﬁéacﬁﬂ@ﬁndfﬁﬁeﬁn tme ksnd18b P%f@%%‘l'én‘ih(a'tl kernd the sol vent
to be used and on t reaction con lons, and is, in general, from1l

to 10 nols orlgﬁerﬂ?gfékﬁbFﬁ ££8 }egoag nﬁp§r8P &8T d&r 1% of the
conpound (|1)dekpdrated ifiheheepeesenceeofenativhgdialtling aejertxa®! e,

wWithin ther t [err]C and about 200[err]C, preferably
R i

bet ween abou 150[err]C. The reaction tine varies,
dependi ng on the kThe §F9Phé3¢onpoundptbdpcesadcompbhadkuwd)obylts sal t

used and als o n e £l , N& e le, from
l1to 72 hourghggkébfzéﬁg E?g c&SHB ﬁ?&ﬂ? °§4Eﬁeuyse Fhﬁme@%&l é%g% Onpounds
(1) and (la) b* tRe prEEeRRd; h%én??o@q'ﬁ@séDV\EB?esRﬁﬁg(R)l dngo a
tetrahydropyr¢a&bmxy1ngr@ap be produced by reduci ng conpounds (I) and (Ia)

where Ring Ais a r|€¥€ i The %éductlon can, be conducted by vari ous
met hods. For exanp FRer¥ |§a% t ioRdBFtedabyi AENVEBLARAduUNds in

t he presencelméthods;aforaexamplefobycafebying tRduebmpBundhevgatial kst to
e oIPLrYed folientatal ! | CalEoHE1L *ulRLY ReenkRb1 S 8 MRASo1S! 2T MU

propanol, etc., organic acids such as acetic acid,

propionic acid, etc., ethers, etc.) in the presence of

an acid (preferably, an inorganic acid such as

. hydrochloric acid, hydrobromic acid, sulfuric acid,

etc.), at a temperature between about 15°C and 130°C or

so. ' ‘ X .

The step (4) is to produce a compound (VII) by
reducing the carboxyl group in the compouhd (V) as
formed in the step (3) into a hydroxymethyl group. The
reduction can be conducted by conventional methods, féf
example, by converting the carboxyl group in the |

~.compound (V) into its reactive derivative (e.g., any of
acid halides, mixed acid anhydrides, active esters,
esters, etc.), followed by treating the resulting
reactive derivative with a reducing agent (e.g., sodium
borohydride, aluminium lithium hydride, etc.) in a
solvent (e.g., ethers such as tetrahydrofuran,
dimethoxyethane, etc.), at a temperature between about
0°C and 100°C or so.

The step (5) is to produce a lactone compound
(VIII) by treating the compound (VII) as formed in the
previous step (4) under an acidic condition. This step
can be conducted under the same conditions as those for
the foregoing step (3).



pl ati num.bl ack, platinum oxide, platinum carbon, etc., palladiumcatal ysts
such as pall adi um bl ack, pall adi um oxi de, palladi um barium sulfate,

pal | adi um car bon, , 67 etc.; nickel

catal ysts such as reduced nickel, nick@B oxide, Raney nickel, Urushibara

ni ckel, etc. The anobunt of the catalyst to be used varies, depending on the
type of the catalyst, and is, in general, from0.1 to 10 % (ww or so

relative to'the co ound é i gla) to he reduced., The reduction is
general |y conducte ?n ke Qénf epgeﬂvgﬁtaPnéW&&§s°°NﬁPW§QmﬁﬁX@,

al cohol s suchbpsreatbibngl thet sempbungr pvangl), assepimedn@n telec., ethers

h t et tg t et tc.
The resct | on REGRrSP PEePLrT L h ' Sn.aBins" o Hid, 2apEE Pe BAR Bbferr]
or so, preferadhquieededn QD?eab$€naedotlpteseh€eoofsa stleentact iThe ti ne
is generally ééP@éﬂt51&@168e9°“f§r0éx§ﬂgég %ﬁ&g@' %b}rkﬁ 3@ hours or

so. In general the reaction Is_condu pressure I n many
cases but, if QE%+¥%E°VﬂH?5b@mEbﬁﬂﬁblédlnngﬁ ﬁPQQQQFBQ(ﬁﬁﬁPedepIe at

from3 to 10 PHEDSHGEAESOLT tHS)amine tdNBe' gHHAL hQn EB)& akampdRp! y to the
conver si on f#othe{ arog&tlc het erocyclic_rings i nf o non- aroﬁatlc

het erocyclic B PEsSHf PRPREFa 1¥Ifrﬁﬁd1(F8)lﬂh@9éSRlng Ais
a tetrahydropyrishb perelagivantal mol bef pehducotipbiindepvtiing.a eaepound of -

agent of 1 Séea‘%@%‘%fé;m%er el LYERE CEARBEF: cREI Py subst i ut ed

al kyl .group, tempPerateure £ng betwaem| about 15°C and 200°C or so,
preferably between about 50°C and 180°C or so. As a
result of the step (6), a compound (IX) where X is a
hydroxyl group is formed.

‘The step (7) is to obtain a compound (IIa) by
converting the hydroxyl group X in the compound (IX) as
formed in the previous step (6) into a removable group
L. '

The leaving group L includes, for exémple, a
halogen atom (e.g., chlorine, bromine and iodine atoms,
etc.), a C,,alkanesulfonyloxy group (e.g.,
methanesulfonyloxy and ethanesulfonyloxy groups, eté.)}'
a C4.;0 arylsulfonyloxy group (e.g., benzenesulfonyloxy
and p-toluenesulfonyloxy groups, etc.), etc. For the
conversion, in general, compounds corresponding to the
above-mentioned removable group (e.g., thionyl
chloride, thionyl bromide, methanesulfonyl chloride,
benzenesulfonyl chloride, etc.) are used. The
conversion can be conducted in a solvent (e.g.,
hydrocarbons such as benzene, toluene, etc.,
halogenated hydrocarbons such as dichloromethane, 1,2-
dichloroethane, chloroform, etc., ethers such as
tetrahydrofu:an, etc., esters such as ethyl acetate,
etc.). The reaction temperature falls, for example,
between about 0°C and 100°C or so.

Some of the starting compounds (II) can also be



group) to convert it into the corresponding quaternary salt, followed by
reducing the resulting quaternary salt. As exanples of the renovable group
L', referred to are those of the renovable group L as nentioned

her ei nabove. The al kyl ating agent L' that is used for converting the
conpound into the corresponding quaternary salt includes al kane hal i des
(e.g., chlorides, brom des, iodides, etc.), sulfates and

68 sul fonates (e.g., nethanesul fonates, p- toluenesulfonates,
benzenesul f on@reducad: in asicordagmeivitly naiermethode fokyprdbducing. The

amount of theal 'Hﬁﬁ% 100
equi val ent s of%séc(aﬂogﬁfg% gi rht% rom-1 v“zerué \%}Eﬁaﬁp&% MR%] 3 %r%?

the substrat eboth homeeyalig aﬁﬁﬂﬂ?|G§Qﬁﬂﬂ#4ﬂ9¥eixﬁmmﬁﬁhﬂﬂ|¢B$anbednt The
sol vent incl udes EpteB53M@Pletc 6)' NGl 5t 15 U e S h@f@éet&t hanol ,

propanol , i sopropanal rs such as tetrahydrofur dloxane etc.
esters such as eth& éfkiégﬁ?n'et RIS RF niRryeka GBEa kuednas -
dichIoronethaaésolbé—@mcﬂh@edetmmmh nﬂﬂbréﬂcéftdﬂfnb[uhﬁ»éumgﬁ@héﬁguthe

al kyl ati ng ag ' The reactio ture falls, for
exanpl e, bet wggkwjfoﬁ th]og%ar{g%fg%f(ai{hlf eta}b C‘e ‘g? n{}’%‘gt’v%e‘?lp'm[ err]C
and 110[ er r] C484383. 1Th§tFeaotW@n mhﬂaﬂQikpwungﬂdqmﬁaundi)@XII»24 hours or
so, preferabl yhkkaipl to 16 hours or so. The reduction of the
gquaternary salt as forped in the previous reaction into a

t et r ahydr opyr i fe ri mg- S HePt@nducked exampiepr esmpernds afr sbeci ng

agent ,. following general formula (IIb) can be produced
according'to the following reaction process (2).

R CO2CH(CO0ZCaHS) 2

0

In these formulae, the symbols have the same
meanings as above.



such as a netal hydride or the like, in an inert solvent. The netal hydride
to be used as the reducing agent includes, for exanple, sodium borohydride,
| it hium borohydride, zinc borohydride, sodi um borocyanohydride, |ithium

bor ocyanohydride, lithium alum nium hy86i de, etc. O these, preferred are
sodi um bor ohydri de, etc. The anount of the reducing agent to be used is,
for exanple, from1l to 10 equivalents or so, preferably from1 to 2
equi val ents* or so, relative to the quaternary salt. The reaction sol vent

i ncl udes, for exanbhetheoveactienhprecessh(as  nshrassrpsefAnshrosgh

ethers such ag 4 i @XANBe é@ﬁ&@@ﬂé&0&ﬂ£ﬁ”reféﬁenc8yéboﬁﬁbhﬁnﬁeihahsas
benzene, tolu etc. These sol vents can_be used S|§g as conblned
0

The reaction f%ﬁp@?%?%?énﬁaf¥% CORrgRReRALNIHEPRREHN pere Rin

69 100[ er rakd amﬂngbnuaréub@th]Eptmﬁémmbbubbeiweadabentzen&o[ err]C and.
about 25[err]C. The eac

me_13s n n 10 hours
or so, prefer%b?%sf ﬂ?l x %t?ésa %ggoﬁoﬁ ¥5}£§§T Eb Hk§§§h§ dase may
be, the reduceéton) of The ab@pe (9knandned) ganeetnaspidakesthey gi ve
conmpounds of v tio y p ng, depending
on the type o#ggﬂgﬁg rgasgl€°ﬂ§8hﬁ& fx%k@ %ﬁa ﬁ Eghﬁggﬁgpyrldlne ring .
t hus forned nﬁ§1¥ﬁ}thﬁhl%b ?%@u@%dc9h@ﬁcﬁeﬂeﬁﬂaﬁyérEEVPlEPﬁéeFlﬁ@ imor '
exanpl e, aCCOEHéﬂQté? {ig ﬁbovﬁenaﬁév@nﬁéneabﬁéattaaeeduﬁtpeacassthe li ke.

W Ri A h d di i t tQ
nvar ogon ot ond B1- boRBcether b1 b, £7 1 SargORESEF i bha BUERRLFipde n the

above- ment i onsompbhyd a{ X1Y) agenfomhed oinuthe(step (Bheimtbhe synbol s have
the same r“*”%f@@afﬁeaPBXS) which can be conducted in the same.
manner as in the step (4) (see N.A. Santagati, E.
Bousquet, G. Romeo, A. Garuso and A. Prato; Bolletino
Chimica Farmaceutico, Vol. 125, p. 437, 1986).
Of the starting compounds (Il), those of the
following formula (IIc):

’") . D-L

. .
A '
et ! z E—NH—(Glz)'n—@ (116)

wherein -N=C< corresponds to -X oo ¥<, and the other

%o

symbols have the same meanings as above, can be
produced by the combination of known methods for
producing the corresponding quinoline-skeleton
compounds where Ring A and Ring B are both benzene
rings (for example, methods described in EP-354994A2,
EP-304063A2, etc.) and the methods for producing the
above-mentioned compounds (IIa) and (IIb), etc.

Of the compounds (II), those where Ring A and/or
Ring B is/are non-aromatic, nitrogen-containing
heterocyclic ring(s) can be produced by reducing the
corresponding aromatic rings according to the above-
mentioned reduction.



to thereby introduce the group Qinto the nitrogen atomof the ring. In
this manner, therefore, conpounds of the invention where the nitrogen atom
of the tetrahydropyridine Ring Ais substituted by the group Q are

obt ai ned. It is also possible to 8btain conpounds of the invention
where Ring Ais a pyridone ring by oxidizing the correspondi ng conpounds
where Ring Ais a quaternary salt of a pyridine ring. The oxidation can be
conduct ed, for eSheplcompoursisxof{IENCeayi £bra lgadws meilibeh ($reladd, Bad |
et al.; OrgexampSynt saits withbimergare arida (€L9.(1dyArpchloxiiichacid,

ref erence thboepboric at:)D dpohyfirakiranties | aeddii opulferécRianidy i etan),

aromati c heseﬂ-csym-‘lm:hr a@aﬂ Beidsnvis i@d | Acetife aid.esfRyminagacid,
conpounds WREPPiRRAE a femaniemacid henaleiqgcricd dyi r@}lCEfyllP-bGuéﬂig-t hem
in the sarretﬁfﬁﬁﬁé'ﬂ-caé éi_l@ovéltnc agideoMpdiRdacis, exadd Fé@enpenzm-c

i nvention, i e V\,he'F ?{f%%??@r“& |§ aigine cRFnEe }/x ﬁéﬁ:ng
70 t he 8 P@?ﬁé d§ r;e# ';)glerw exR 6§ ds tﬁig,a

sui tabl e su I ' Q

S o o) Lt aﬁgﬁéigﬁzzi:
conduct ed |Q NGE dg &}Eﬁ

hal ogenat edx%& SR, S e L oTaReraeT SR NG 0 eiﬁegﬁxiﬁﬁiﬁgk

an ether sugfigsn 9@, ele@t nahydrofuran or t l'i ke, rocarbon
such as benzen eThEOééﬁﬂéuﬁHstf@pi‘é éntdd %}ﬁ%ﬂé‘hb@itet- Fhént:.oned general
formula (I), (Ia) also can be produced by, for example, the
following reaction process (3). )

L' -(cal)n

xv) . ' (I)or (la)

{wherein all symbols are of the same meaning as defined
above, and L’ stands for a halogen atom (e.g., chlorine,
bromine and iodine atoms, etc.), a substituted sulfonyloxy
group (e.g.., methanesulfonyloxy, ethanesulfonyloxy,
benzenesulfonyloxy and p-toluenesulfonyloxy groups, etc.),
etcl -
' The above-illustrated reaction process (3) is alkylation
using an alkylating agent in the presence of a base.

The alkylation is conducted, employing approximately 1
to 3 moles each of the base and the alkylating agent relative
to one mole of the compound (XV), usually in a solvent for
example, halogenated hydrocarbons such as dichloromethane,
chloroform, etc., nitriles such as acetonitrile, etc., ethers
such as dimethoxyethane, tetrahydrofuran, etc., aprotic polar
solvents such as dimethylformamide, dimethylsulfoxide,
hexamethylphosphoramide, etc.

Addition of a base to the reaction system advantageously
promotes the reaction. As the Dbase, for example,
advantageously employed is any of inorganic bases (alkali
metal hydroxide, etc.; alkali metal hydrogencarbonates such
as sodium hydrogencarbonate, potassium hydrogencarbonate,
etc.; alkali metal carbonates such as sodium carbonate,
potassium carbonates, etc.; alkali metal hydrides such as
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.).



sulfide to be used is not smaller than the equinolar amount, preferably
from2 to 5 nols or so, relative to the conpound to be sulfided
therewith. The reaction tenperature falls, for exanple, between 20[err]C
and 120[err]C or so. The reaction tinB2varies, depending on the kind of

t he conpound to be sulfidized, the type of the sulfide to be used, the
reaction tenperature, etc., and is, for exanple, from1 to 8 hours or so.
Wher e the conpounds AI) and (la) or salts thereof which are produced
according to the netAsdshgeatikyhabingongentiveusends pepder of) fHatoxy

_g][ ogp(_s) 3t :Eeeiasmétag téhBS(:lS.li:uEEdt halstaegpa_eg .RFMaeeidBi,ln%x%gar& Ring C
| esired, ese_ngpy .0 ona e reacted w , or. exa e, oron
tribrom de or tABA| LRGLHEL0PAANG PHORESEHCAG: SHILORYLONY, SFPUR KR 4 he

I owgr al Iéoxy grmaphalhe's'_au.ﬁohyﬂlbnyylegham@éalfclaﬁinloxyegmnmmb&eyloxyh
conducted, in gengral g ogenat ocar bons such as
dichloronethane?nghﬁoFSFQ?§$§§g¥§§%1§§¥rggﬁpg Vdg?gé d.?*%&drocarbons such
as benzene, tol uene, Whide)thet reachiabogonditfions] Cary aisdt td& err] C,
preferabl y at f&gihahabiofll 86" Lie! 8a8804ha3Eher Bllicy 1 HREngMaYE O R ON
tribromde to be used i.s fromabout. 1 to about 1Q folar équivalents, _
preferably froneEBdaYed t dtahguPrstRERRLCEE FRPENCE, the FEAREIOR one | over

al koxy group. Thsua®dgta@nobtneol foomntemperakturkr garlabsututies t1@ 24 hours
or so, prefera2£¥ from30 mnutes to 12 hours or so.

71 Wher e??¥E2conpounds (1) and (la) or salts thereof which are
produced accordi ng t dnt hheneehgtionsnofoprddabdng bhee finddoxpmppunds s) at

the benzene ring(§)ehl LPErOiRYPEMboRRAE, AeRLAE Ba@ flateRdats Wiedesi red.

have, as substituent(s), amino group(s), carboxyl -

group (s) and/or hydroxyl group(s), such groups may
optionally be protected by ordinary protecting groups

such as those generally employed in peptide chemistry,

etc. In such cases, if desired, the protecting groups

~ are optionally removed after the reactions to obtain

the intended compounds.

The protecting group for amino groups includes,
for example, a Ci¢ alkylcarbonyl group (e.g., formyl,
methylcarbonyl and ethylcarbonyl groups, etc.), a .
phenylcarbonyl group, a C; alkyl-oxycarbonyl group
(e.g., methoxycarbonyl and ethoxycarbonyl groups,
etc.), an aryloxycarbonyl group (e.g.,
phenyloxycarbonyl group, etc.), a Cyp‘' aralkyl-carbonyl
group (e.g., phenyl-Cp_, alkyl-carbonyl such as '
benzylcarbonyl group, etc.), a trityl group, a
phthaloyl group, etc. These protecting groups may
optionally be substituted. As substituents for these
protecting groups, for example, mentioned are a halogen
atom (e.g., fluorine, chlorine, bromine and iodine

atoms), a Ci-¢ alkyl-carbonyl group (e.g.,
methylcarbonyl, ethylcarbonyl and butylcarbonyl groups,
etc.), a nitro group, etc. The number of the
substituents is from 1 to 3 or so.

The protecting group for carboxyl groups includes,



these may be al kyl ated or acylated to thereby convert the hydroxyl group(s)
I nto al koxy or acyl oxy group(s). The al kyl ati on may be conducted in
the presence of ‘a base in a solvent by naking the conpounds reacted with an
al kyl ati ng agent. The sol vent includes83for exanple, alcohols such as

nmet hanol , et hanol, propanol, etc., ethers such as di net hoxyet hane, di oxane,
tetrahydrofuran, etc., ketones such as acetone, etc., am des such as

N, N- di met hyt f ormam de, etc. The base includes, for exanple, organic bases
such as tri mefhyl axempletr CetshplkiringronNendehgl.nomeitdyilne e4hyli dinre,

i coline, N, Loekhylaniling, et nd j i S assi um
(F:)ar bonat e, s%ghﬁgéyﬁoﬁzﬁowdoga&ﬁtﬁ. %fé{r"gu e,@s% f‘ﬂsﬁ ﬁ%r'o?(%td‘g{)} Btec.
The al kyl ating BhePyli gxouPes 2 & talagyoap ot isdiatl \IEQHRL 9% ed al kane
halides (e.g. pheBkoprd@ectinggienps adydept i¥rnally Ve falma aifead] f onat es

(e.g., nethanesul fonates, p-toluenesul fonates, benzenesul fopates, etc.),

etc. The anouff SPPSikdtReRFsaEory ft BEQ URe tidy FOURSYmM EMout 1 to about
5 Polar equivakam?&e,pmeh&ﬁ@hbﬁ hﬁ@nn?MNH?gbd(aﬁdmnneébfaﬂﬁmu¢xuﬂaplents,
relative to .the starti. nal i ¢ derivative. e reaction
tenperature Pgbllgflf%’ge%%f)g\l?%b \%e Hddﬂc?utaﬁo )efr ra] g]‘a‘nd'about 100[err] C,
preferably fratkghoatrbofydndralaput{ed@f.¢r ifoEmylhe metdgtlicardanyd j s, in
general, fro ] e o] pr bl m 30 i es to
3 hour s or ogtiyicathEyInand B ArEyal Gl brd Ny H AR O ¢
derivative w groapdesiteed @&ﬁb@ﬂ?‘bﬁr adfi ¢her sabsdddentsddid VEawel t her eof .

This reactionghsiggpekdl.l y conducted in a solvent, though depending on the

type of the acylating agent tq be used and the kind )
72 The protecting group for hydroxyl groups includes,

for example, C, alkyl group (e.g., methyl, ethyl, n-

propyl, i-propyl, n-butyl and tert-butyl groups, etc.),
a phehyl group, a C;,, aralkyl group (e.g., benzyl
group, etc.), a C;,; alkylcarbonyl group'(e.g., formyl,
methylcarbonyl and ethylcarbonyl groups, etc.), an
aryloxycarbonyl group (e.g., phenyloxycarbonyl group,
etc.), a C;. 0 aralkyl-carbonyl group (e.g., _
benzyloxycarbonyl group, etc.), a pyranyl group, a
furanyl group, a silyl group, etc. These protecting .-
‘groups may.optionally be substituted. As substituents
for these protecting groups, for example, mentioned are
a2 halogen atom (e.g., fluorine, chlorine, bromine and
iodine atoms), a C; 4 alkylcarbonyl group, a phenyl
group, a C;.,, aralkyl group, a nitro group, etc. The
number of the substituents is from 1 to 4 or so.’

To remove the protecting groups, known methods are
employable or are referred to. For example, employable
are methods of treating the protected compounds with
acids, bases, reducing agents, ultraviolet rays,
hydrazine, phenylhydrazine, sodium N-
methyldithiocarbamate, tetrabutylammonium fluoride,
palladium acetate or the like. | :

The compounds (I) and (Ia) thus produced according
to the methods mentioned hereinabove can be isolated



of the starting phenolic derivative to be acylated. If desired, a base may
be added to the reaction systemso as to pronote the reaction. The sol vent

i ncl udes, for exanple, hydrocarbons such as benzene, toluene, etc., ethers
such as ethyl ether, dioxane, tetrahyd8éfuran, etc., esters such as ethyl
acetate, etc., halogenated hydrocarbons such as chl oroform

di chl oronet hane, etc., am des such as N, N-di net hyl formam de, etc., aromatic
am nes such as pyridjne, etc. The base includes, for exanple,

hydr ogencar b RUB e D RF RN rIRRAESE HoM 2N ot £X| BKAMPle,

hydr ogencar b%}ﬂtﬁcﬁ%alpﬁmw,esdﬁs@blﬁ&tﬁ@m U@hﬁ.@rﬁb@@@i‘& hpot assi um
carbonate, etc t at es .such as so tate terti

L aLy ca
such as triet$Hf am rethe campayn ‘S‘%CW"% “‘b??l FRe® of f"EeeThe
reactive denﬁuﬂms&atﬁegiaanthnqdonvemmeh ﬂWmahthelnssdlas ihe acylatlng

t I id
ha T des (o o SCugn HRGE VEE of LR INEGIERS. f0 KiodF' 8RONE) (B8R, Soen
to be used | ®¥ammhel, tm@nﬁlmamn.\/eﬁ@]t)s Prfehetgntranyl L6 3 m)l ar
equi val ent's, il id \hﬁiém(II Ofafé‘eoﬁéé’{ﬁéé‘gaé’ iszQfEéva"ché

reaction tenperature faIIs eneral, between Olerr] C and 150 err C or
so, preferamgﬁaﬂﬂﬂHe?RﬁQH%QQ9 ]ERE%?ﬁHQ?Q*n% rq%ef?§%§t+6n time is

general |y frtaad&:daﬂuﬁ GELEID o WICtH SrPfefncd! €b Ckrdwy fﬁé‘@ﬁb&@ mnutes to
o et SPoup, T RGN E] A TR b S Lebgrblesseiiie O 1o
i m noal kyl enepx;pfsam: [Ervter(tGdrerthdve eradhykimin bee@épmnedes)gecaatlyng t he
LT 00, Ohouit Sed s T e (A MG RIRCLS SRR LD L Such
substituent aitnos rnd dpse éftmnftm@t:)orasogumhilwtmg oﬁhe heraechgal in the
absence of D ééihé @;ﬁﬁﬁsaﬁ&plﬁ{dhé&@rbﬁ%&cimfﬁtw@opydrogen
atom of a hyQ ool s A L Tar Sl fale & "B Khsnidg Hadt RO
red pepper) is known as a substance that liberates '
endogenous 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 compounds (I) and (Ia) or
' salt thereof of the present invention is considered to
be based on the antagonistic activity toward tachykinin
receptor. _ _
In addition, the compounds (I) and (Ia) or salts
thereof of the present invention are safe as having'low
toxicity.
Therefore, the compounds (I) and (Ia) or salts
thereof of the present invention, thus having such an
excellent tachykinin receptor antagonistic effect, are
usable as safe medicines for preventing and treating
various disorders in mammals (e.g., mice, rats,
hamsters, rabbits, cats, dogs, bovines, sheep, monkeys,
man, etc.), such as inflammations or allergic disorders
(e.g., atopy, dermatitis, herpes, proriasis, asthma,
bronchitis, expectoration, rhinitis, rheumatoid



73 - group or the like) of the substituent as bonded te the ni trogen atom
adj acent to E, in accordance with the nethods nentioned above. The
substituent as bonded to the nitrogen atom adjacent to E.is, for exanple,

a linear or branched CJerr] alkylene 8 oup optionally having
substituent(s) selected froma (Cerr] alkyl group, a hydroxyl group, a
derr] alkoxy group, etc. Where the conpounds (lI) and (la)-are

obtai ned in the abpve ment i oned .nef hods as_free_co .they can be
converted i ntAF tHetri%n ITERAL %ﬁﬁ? 2% HBQROr P exﬂﬂgFé tl1Fnto their
salts with i slgarosisciasjenarivityils pchl ocystatid, ettf jyi paanid,

hydrobrom c ggi L&a aec" %%‘T‘g‘te%@;ﬁc'f %&’ﬁé@sg co EhaQﬁé“Lfi?E{:ioﬂﬁiﬁ

benzenesul f oni ¢ acid! oxaPi ¢ acrd
mal ei ¢ aci d, ctm:eﬁelts #f centira) nexnpuRiInsYsbemss(eedg,, al kali met aI S

such as sodi WBh B ASRENE , BLrkifddmdld n&l@é\aga ”B&?éﬁo%ﬁﬂtﬁé cal ci um

n'agne3| um etc. al'um ni um anmonium etc.), gani c bases g )
C.)s

trinet hyl am ri’e‘-sqqq%‘fsrvyldﬁﬂ%lﬁ)y(r?tﬁﬂe AJp?’é‘Bm‘-‘F‘ﬁE e@hﬁﬁBFﬁm f

di et hanol am rasc .y, eliyestorg nhisehges! pfwyémpke Nirpitable bowel
dlbenzylethylene an1ne are_obtai ned

in the form SYGRENS ’s ]t%erq'%fev%aq?]slwg%/ebérggﬂvﬁrgéﬁe?ﬁéo ?{f‘ﬁga§8ﬁpounds
or ot her sal tcausedrhi rarspimlhadease-pogikivengramenpgatiige(l) and (1 a)

or salts thep th Ni |

her2|nazove g%ﬁﬁbéhgg%géggggﬁgg$¥§gﬁk§gkégyﬁgfaﬂzérg@geggr%¢§§§Qénd

i sol ati on medHequdare e tugsi tianlchEex | @xampbe v epel bakisvrian, col um
chr omat ogr aphigi f=A6f Yiicdnt ZRincd et 5 ) . dMbeasbhhes 0gpOLNESul Atisnd (| a)

are of opti ool acl Ly Lo NS calf Pe, T Rl aeHon i nc L SLAR 2"

ornms by ’ ’ '
insufficiency, thrombosis, etc.) and immunopathy, etc.
More particularly, the compounds (I) and (Ia) or salts
thereof of the present invention 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 compriéing compounds
(I) and (Ia) 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 preparations of the
present invention can be produced by any conventional
methods of, for example, blending, kneading,
granulation, tabletting, coating, sterilization,
emulsification, etc., in accordance with the forms of
the preparations to be produced. For the production of
such pharmaceutical preparations, for example, referred
to are the particular items in the general remarks for
pharmaceutical preparations in the Japanese
Pharmacopeia. '

In the pharmaceutical preparations of the present



conventional optical resolution. O the starting conpounds (I1) t hat
are used for producing the conpounds (1) and (la) or salts thereof

74 of .the present invention, conpounds (lla) wherein -X [err] Y< 1is
-CO-N<, Dis an ethylene group, and E8& >C=0O can be produced, for exanple,
according to the foll ow ng reaction process (1): [err]

invention, the content of the'compounds (I) and (Ia) or
salts thereof is, though varying depending on the forms
of the preparations, generally from 0.01 to 100 % by
weight or so, preferably from 0.1 to 50 % by weight or
so, more preferably from 0.5 to 20 % by weight or so,
relative to the total weight of each preparation.

Where the compounds (I) and (Ia) or salts thereof
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, sucroseé - -, calcium
carbonate, calcium phosphate, etc.), binders (e.g.,
starch, arabic gum, carboxymethyl cellulose,
hydroxypropyl cellulose, crystalline cellulose, alginic
acid, gelatin, polyvinyl pyrrolidone, etc.), lubricants
(e.g., stearic acid, magnesiﬁm stearate, calcium
stearate, talc, etc.), disintegrators (e.g., calcium
carboxymethyl cellulose, talc, etc.); diluents (e.g.,
water for injection, physiological saline, etc.) and
optionally with additives (e.g., stabilizer,
preservative, coloranﬁ, fragrance, dissolution aid,
emulsifier, buffer, isotonic agent, etc.), etc., by
ordinary methods, formulated into solid preparations
such as powders, fine granules, granules, tablets,
capsulés, etc., or into liquid preparations such as
injections, etc., for peroral or parenteral
administration. The dose of the pharmaceutical
preparation of the present invention varies, depending
on the kind of the ¢ompounds (I) and (Ia) or
pharmaceutically-acceptable salts thereof, the
administration route, the condition and the age of
patients, etc. For example, the dose for oral
administration of the pharmaceutical preparation to 'an
adult patient suffering from disorders of micturition
is, in general, from about 0.005 to 50 mg/kg/day,



In these fornul ae, the synbols have the sanme neani ngs as above. The
step (1) and the step (2) in the above- nentioned reaction process (1) can
be conducted in accordance with known net hods for producing the
correspondi ng i soqui nol one- skel et on cdﬂbounds where Ring A and Ring B are
both optionally substituted benzene rings (for exanple, a nethod described
in EP-A- 481383, etc.). The step (1) is to produce an am de

75 conpound (| by. reacting the carboxyl rou ound (I1l) and
the am no grd%é@g%rﬁﬁly Romi %?Bnﬁtéglég PE&?FP ﬁgfebe conduct ed,
in general, iprefeoabiptfroy asouy a.ZOupoanmg(kgVﬁayn énc&ehmwyb{reactlve
derivative t &0 n i onj.t rlvatlve

i ncl udes, for xé%% guﬂﬁ EEL dggssngéeéh saIaﬁh héﬁgyggtlve esters,
etc. The solvmdmlmnstGUG@ ohoe ex@ﬂpler haltgenere@hmyerogatb@ng @uch as

chloroform dj Ioronethane 1, 2-dichlroet hane, etc., ethers such as ethyl

et her, tetrahydtofuran, dloxane di met hoxyet hane, etc esters such as
~ethyl acetate, The compounds (I) and (Ia) or salts thereof of the

present invention may be optionally blended with any
desired amounts of any other pharmaceutically-active
ingredients to formulate pharmaceutical preparations.
Such active ingredients include, for example, drugs for
central nervous sYstems (e.g., imipramine, etc.), anti-
cholinergic drugs (e.g., oxybutynin, etc.), ;-
receptor-blocking drugs (e.g., tamsulosin, etc.),
muscle relaxants (e.g., baclofen, etc.), potassium
channel-opening drugs (e.g., nicorandil, etc.),
potassium channel-blocking drugs (e.g., nifedipihe,
etc.), etc.

The compounds (I) and (Ia) or salts thereof of the
present invention have a high tachykinin receptor
antagonistic effect, especially a high substance P
receptor antagonistic effect, while having low '
toxicity, and are safe as medicines. Therefore, the . _
above-mentioned compounds (I) and (Ia) or salts thereof
are usable in pharmaceutical compositions, tachykinin
receptor antagonists and ameliorative preparations for
dysuria.

The present invention will be described in more
detail hereinunder, with reference to Examples and
Referentce Examples. However, the present invention is
not restricted by these examples, and changes and
modifications can be made within the range which does
not deviate the scope of the present invention. '

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



etc., hydrocarbons such as benzene, toluene, etc., pyridine, am des such as
N, N- di net hyl f ormam de, etc. The anpunt of the im nodiacetonitrile is from1l
to 5 nol ar equivalents or so, preferably from1l to 3 nolar equivalents or
so, relative tool of the reactive deri88tive of the above-nentioned
conmpound (I11). The reaction may be conducted in the presence of a
base, by which the reaction is pronoted. The base includes, for exanple,

organi ¢ bases (e.qg.,. al kyl amines such as .triethylapine, etc., . cyclic amnes
such as N mABRATEABHRRT rfE0F 5y BEAMECLRY Merdherdr AT Miaed 47 as

N, N-di net hyl ajtid iTC pladtelj edny |t |dobrest Cemplopddi Dar gAsi eohamas (e. g.,
al kali netal cgarbonates such as sodium carbonate ot assi um car bgnat e,

etc., alkali éhﬁ%ﬁggﬁﬁﬁ DT LY ea.e%%b?ﬁﬁ?ﬁyﬂ#ﬁﬁ&ﬁéar%Sﬁate,

pot assi um hy drloyg efecttadioien £, a di€ . detedioamast usédt heAbaseéliocabgeilised i s,
for exanple, t O Pudi®! 5*&% ; prEf ekabl yof 1to 3
nol ar equi valfé\ srg%er cg%, rel'%%ri- ve a(;&nﬁ“%f O%ﬁgg?:%méagénéa(wp)&g? its
reactive derimegh)@rodueed byanan Ga. twas seepd( 1) Roemptepperatiizea

vat er- i M SGighl G FOk¥ED to | Hbbdl furkdiSe . gd¥ed £41 1§YmbEngdded to the reaction
system and the reaction is_thus cqonducted in the_ resulting two-phase

syst em temperatures falling between gpout 10°Crapd,aBevtod5 Ffme is
general |y fr@or dmying8 tioerextaracy,sqlef tond) ysdddimlsadfadehonrs or so.

or sor pr et o b aEt it A BRL 10T 00[err1C or S0, The step
(2) is to obtain &he geraningpnhdhie/)abbreviations as used in the :
following Examples and Reference . Examples are as
follows: ' |
NMR: Nuclear magnetic resonance spectrum
EI-MS: 'Electron impact mass spectrum
SI-MS: Secondary ionization mass spectrum
DMF: Dimethylformamide
THF: Tetrahydrofuran
DMSO: Dimethylsulfoxide
Hz: Herz )
J: coupling constant
m: multiplet
g: quartet
t: triplet
d: doublet
's: singlet
b: broad
like: approximate



subj ecting the conpound (I1V) as fornmed in the previous step- (1) to

i ntranol ecul ar addi tion-dehydration. In general, a base is enployed in this
reaction. The base includes, for exanple, organic bases (e.g., 1,5-

di azabi cycl o[ 4. 3. 0] non-5-ene (DBN), 1,%9 diazabicycl o[5. 4. 0] undecen-7-ene
(DBU), N benzyltrimethyl amoni um hydroxide (Triton B), etc.), and

I norgani ¢ bases (e.g., al koxides such as sodi um net hoxi de, sodi um et hoxi de,
pot assium t-butoxide, etc., alkali netal hydrides such as sodi um hydri de,
pot assi um hy&¥®1&tk*  n-butyl lithium 1ithium diisopropylanide, etc.).
The anount of the bagP, 3<Bix( tisicfl usronethekpeheyl {+6p7 P8 p9+0 20

equi val ent s eguj ya so, relative to

t he conmpound ﬁ%ﬁhﬁgéﬁfﬁéig%ﬁ%%ﬁi3é¥%§¥f¥Egb%¥6%f$%§§g%%?aIIy conducted in
a sol vent. Tipyradingg2, o lides] jtaphthxynpdinet hose as referred to- as

enpl oyabl e in the gt ' t I é : endi ng on
the type of the baﬁsen?%g(%%e u{f;é%ﬂiﬁﬁé*%%‘? %?éleg%%ﬁﬁ{éél 6%5?#\2%2 ggout

_80[ err] C anReERAVIGS EXAMRES b dieiabhylambne ( M}l and 150[err]C or
so. The reacifedihdridBuMednyes cHlikierdh ngo o1o the) Sifd t d /éh 18 Smétheanet he

Daee e, T L SR RS % e P ndIEe 20 Ko UGB
reaction, anway reddddctd atheadreadtion fmixedras whichnwas neleate. | n order
{2 promie LIRS Yl i LLTS S 18 gBe g corPound (V. ¢
p-t ol uenesul fesrdporated to give N-[3,5-bis(trifluoromethyl ygenzyl]-~ :
met hanesul f ory G A My a A681d Q¥ A R fylokPet Bfl) -5~ (4~
methylphenyl)-8-oxo-6-pyrido(3,4-b]lpyridinecarboxamide.
This compound was dissolved in DMF (5 ml), and sodium
hydride (60 % oily) (30 mg) was added thereto and
stirred for 1.5 hours at room temperature. The
reaction mixture was diluted with ethyl acetate, washed
successively with water, diluted hydrochloric acid and
water, and dried.  After the solvent was removed by
distillation, the entitled compound was obtained as
colorless crystals (109 mg). o
m.p. 270-271°C (recrystallized from ethyl acetate-
ethyl ether) . _
NMR(200MHz, CDCl,;) ppm: 2.46(3H,s), 3.67(2H,t
like,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), o
7.52(1H,dd,J=8.4,4.4Hz), 7.64(1H,dd,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;4N;0,F;:
Calcd.(%): C, 61.02; H, 3.60; N, 7.91
Found (%): C, 61.07; H, 3.50; N, 7.85
Example 2: _
7-[3,5-Bis(trifluoromethyl)benzyl}-6,7,8,9,10,12-
hexahydro-5-(4-methylphenyl)-6,12- -
dioxo[1,4]diazepino(2,1~g] (1,7 )naphthyridine
A mixture of N-[3,5-bis(trifluoromethyl)benzyl]-7-



reaction system It is also preferable that the internediate is isolated
and thereafter it is dehydrated in the presence of a dehydrating agent to

obtain a compound (V). The step (3) is to produce a conmpound (VI) by
hydrol yzi ng the cyano group of the N-c@honethyl group in the conpound (V)
as formed in the step (2) into a carboxyl group. ~ The hydrolysis can

be conduct ed by conventional nethods, for exanple, by treating the conpound
et hanol , propanol, etc.,

[ I I h th I
R s AR RS oA e A R U
the presence ﬂpﬁnlép[ﬂ,fpbﬁb}a_rai)ilygcanbOﬂdeél ¢68cmg)susbddamydrochloric
Sbout 151 or r]PAELAGLE60 S QY B g Endy o 13RIV YARL BT L35
conpound (VI 1§t byoerdtemperatiere afpoxy4 bowens.i n2t NeHCdnpesnddded ao f or ned
in the step (@eiPéaceidy thOxmRs hXIthcE}QUJ?asTIEﬁeﬁeﬁIHﬁ% Bsgan.fgpconduct ed

by conventional nethods, for exanpl by convert oxyl~group in
the conpound FIHSPH OP?IE%S?’e‘&'&t‘F”Vébeé#‘F%aﬂl‘?etbérgaftaﬁye!ﬂ:ré@ltédhal i des,

mhxed ac: d anhieh i eieisyl gsdeﬁ/&eésterh?e h@:’éﬁﬁéﬁt Rhs. sIrasﬁQI:lI weed Quebreating
the resultin active derivative with a reducin sodi um
bor ohydri de, gaarIcﬁrfflI] ?fg‘I I??CII %I’ﬁ RV W% fe?‘ﬂgﬁg VGiﬁtgé1§t1°9t hers
such as tet raﬁytapftharenummmqmpdm was$ Cobtabhed a€npelatrlegsbet ween
about O[err]glﬁ)}.q.Z or Sso. The step (5) is to produce a.

| act one conpou %5\; reat| ng the conpound (VI1) as formed in the
previ ous st ef«(R) - Ul"%l ' Goirgarysralitized fhom sethyl cacebatesnduct ed

under the sam%dgyggfl(gghégathose for the foregoing step (3).
NMR(200MHz, CDCl;) ppm: 2.16(2H,m), 2.42(3H,s), 3.25-

-70(3H,m), 4.12(1H,d;J=15Hz), 5.34(1H,d,J=15Hz),
-52(1H,m), 6.93(1H,d,J=8.2Hz), 7.20(1H,d,J=8.2Hz),
-30-7.45(2H,m), 7.51(1H,dd,J=8.4,4.4Hz), 7.62(2H,s),
.70(1H,dd,J=8.4,1.6Hz), 7.84(1H,s),
.93(1H,dd,J=4.4,1.6Hz)
Elemental Analysis for C,sH,N;0,F;:

Calcd.(%): C, 61.65; H, 3.88; N, 7.70

Found (%): C, 61.29; H, 4.06; N, 7.61
Example 3: b

7-(3, 5-Bls(trlfluoromethyl)benzyl] 6,7,8,9,10,11-
hexahydro-5-(4-methylphenyl)-6,13-dioxo-13H-
{1,4)diazocino(2,1-g}[1,7]naphthyridine

The compound as obtained in Referenée Example 5
was reacted and treated in the same manner as in
Example 1 to obtain the entitled compound as colorless
crystals.
m.p. 192-193°C (recrystallized from ethyl acetate-
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,d,J=7.9Hz), 7.05(1H,d,J=7.9Hz),
7.26(1H,d,J=7.8Hz), 7.34(1H,d,J=7.8Hz), 7.42-
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78 The step (6) is to produce an am de conpound (I X) by reacting the
conmpound (VII11) as forned in the previous step (5 wth an amne. This
reaction can be conducted in the absence or presence of a solvent. The

sol vent includes, for exanple, those a81referred to herei nabove as

enpl oyable in the foregoing step (1). The anmpbunt of the am ne to be used
Is, for exanple, from1 to 50 nols or so preferably froml to 10 nols or
so, relative to nol of the compound (VII The reaction can be conduct ed,

for exanpl e, th%(Q%n$bra7u$E( %b?)ng7b81ﬁé§n5&bo§t9Z$F§nﬂpc and 200[err]C
or so, preferg&&mpp@tmeen about 50[err]C and 180[err]C or so. As a result

of the step (6), o] ( wheye X i hydr u

The step (7) is to ) ngg go tﬁ%%ﬁﬁﬁ£¥?F37 Bizﬁé 58P¥VH§ N@’ﬁ?&ﬂ%x gr oup
X in the commetitylphenpd)+6) b2ddioxd e, pndiacepindb¢p,(6) into a reanabIe
gr oup I | I ncl udes, for exanple, a halogen atom
(e.q. chlorlﬂf1 @Xéﬁﬂtgngﬁlﬁlne atons, etc.), a (err]
aIkanesulfonyloxy'%h©u®pmﬂognd ﬂ%thbhésneﬂohylB%ﬁeaﬁﬁcétﬁaﬁ@PQBfényloxy

groups, etc.)yad ﬁ@éﬁédaaﬂase}:é&eaaom Ghéuﬁaﬁé flann@enggnesaul fonyl oxy and .
p-t ol uenesul f onyl oxy roups etc. etc.  For the conversion, _in_general,

conpounds corF¥RHRII hot? CPFRiRLENR- sRhiFLREICPEREYVEM| 8SoFRARTAESS. |
t hi onyl chl orgses tét@pnyl brom de, nethanesul fonyl chloride,

penzereeul o CH Je et d St e vt on g conduct o
hal ogenat ed haachiyc sstivens) such as di chl oronet hane, 1, 2- dichl oroet hane,
cthyl “acet bt QURA 200 COChThenf s (A P E 43 R P S een
about O[err] G a2E-309P €34 ]€) pr3s®4(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,m), 7.22-7.44(3H,m), 7.48(1H,dd,J=8.4,4.4Hz),

7.72(1H,dd,J=8.4,1.4Hz), 8.90(1H,dd,J=4.4,1.4Hz)

Example 5:

6,7,8,9,10,11-Hexahydro-7- (Z-methoxybenzyl)-s (4=
methylphenyl)-6,13-dioxo-13H-[1,4]diazocino(2,1~

g}[1,7 ]Jnaphthyridine

The compound as obtained in Reference Exaﬁple 7

was reacted and treated in the same manner as in

Example 1 to obtain the entitled compound as colorless

crystals. '

m.p. 235-235°C (recrystallized from ethyl acetate)

NMR (200MHz, CDCl;) ppm: 1.6-2.3(4H,m), 2.46(3H,s),
.15-3.30(1H,m), 3.38-3.65(2H,m), 3.80(3H,s),
.24(1H,d4,J=15Hz), 5.04(1H,d,J=15Hz),
.13(1H,dd,J=15,6.4Hz), 6.25(1H,dd,J=7.6,1.4Hz),
.63(1H,dt,J4=0.5Hz,J.,=7.6Hz), 6.82(1H,d,J=7.4Hz),

.96 (1H,dd,J=7.6,2.0Hz), 7.11-7.34(3H,m), 7.38-
.47(1H,m), 7.47(1H,dd,J=8.3,4.3Hz),
.62(1H,dd,J=8.3,1.7Hz), 8.90(1H,dd,J=4.3,1.7Hz)
Example 6:

7-[3,5-Bis(trifluoromethyl)benzyl]-
6,7,8,9,10,11,12,14-octahydro-5-(4-methylphenyl)-6,14-
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Sonme of the starting conpounds (I1) can al so be

79 produced in accordance with known nethods for producing the
correspondi ng conpounds where Ring A and Ring B are both honocyclic rings
(for exanple, a nethod described in BE®P2585913, etc.) or with reference

t hereto. In addition, the conpounds of fornmula (Ila) can-.also be:
produced, with reference to the above-nmentioned known nethods (for

Compounds (XA Rl eop et 1oL (Tgaginpgidils P C *Lontonnds of
the follow ng ger!maalcdmpounch as dbtadaredelprRefferencacioanple 80 t he
fol l ow ng re%tg %a@t%(ifsa%d( Yreated in [tHd lsame manner as in
Example 1 to obtain the entitled compound as colorless
crystals.
m.p.. 177-179°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 1.45-1.95(4H,m), 2.10(2H,m),
2.33(3H,s), 3.06-3.24(1H,m), 3.32-3.56(2H,m),
3.86(1H,d,J=15Hz), 4.95(1H,dt,J,=15Hz,J.=4.8Hz),
5.38(1H,d,J=15Hz), 6.86(1H,dd,J=8.0,1.5Hz),
7.00(1H1,d,J=8.0Hz), 7.17(1H,d,J=8.2Hz),
7.29(1H,dd,J=8.2,1.5Hz), 7.40-~7.54(2H,m), 7. 44(2H s),
7.79(1H,s), 8.89(1H,dd,J=3.8,2.0Hz)
Example 7:
' 7-[3, S-Bls(trlfluoromethyl)benzyl] -6,7,8,9,10,12~
hexahydro-6,12-dioxo-5-phenyl[1,4]diazepino[2,1-
gl{1,7Inaphthyridine : :

The compound as obtained in Reference Example 3
was reacted and treated in the same manner as in
Example 1 to obtain the entitled compound as colorless
crystals. h
m.p. 244-245°C (recrystallized from ethyl acetate-THF-
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,d,J=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)
Example 8:

7-(3,5-Bis(trifluoromethyl)benzyl]-6,7,8,9,10,11-
hexahydro-6,13-dioxo-5-phenyl-13H-{1,4]diazocino[2,1~-
g][l,?]naphthyridine '

The compound as obtained in Reference Example 10 -
was reacted and treated in the same manner as in
Example 1 to obtain the entitled compound as colorless
crystals.



In these formul ae, the synbols have the sanme nmeani ngs as above.

80 In the reaction process (2), the steps (1) through (4) can be
conducted with reference to known net hods for producing the corresponding
conpounds where Ring A and Ring B are @th optionally substituted benzene
rings (for exanple, a nethod described in EP-481383A1, etc.). The steps (5)
and (6) are to am date the carboxyl group in a conpound (XII) and a '

eomPound (0 e Ol A e PSR TR AR Gt 0eg (e TP
the pyran rirghyl téghexgympound (XIV) as formed in the step (5) into a
(ee N A satPlAdtlels) Gy PR "L orla S a0 St A, Prato; -
Bol | eti no 3.36(1H,m), 3.4-3.7(2H,m), 3.98(1H,d,J=15Hz),
| 5.14(1H,dd,J=14,5.8Hz), S5.43(1H,d,J=15Hz),
6.94(1H,d,J=7.3Hz), 7.19(1H,t,J=7.3Hz), 7.3-7.6(5H,m),
z 7.44(2H,s), 7.79(1H,s), 8.91(1H,dd,J=4.0,1.8Hz)
Example 9:
7-{3,5-Bis(trifluoromethyl)benzyl}-6,7,8,9,10,11~
hexahydro-5-~(4~-methylphenyl)-6,13-dioxo-13H- '
[1,4]diazocino(l,2-b][2,7]naphthyridine
The compound as obtained in Reference Example 11
was reacted and treated in the same manner as in
Example 1 to obtain the entitled compound as colorless
crystals. _
m.p. 231-233°C (recrystallized from THF-isopropyl
ether) |
NMR(200MHz, CDCl,) ppm: 1.7-2.3(4H,m), 2.37(3H,s), 3.2-
3.7(3H,m), 4.00(1H,d,J=15Hz), 5.05(1H,dd,J=15,6.2Hz),
5.44(1H,d,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(14,d,J3=7.8Hz), 7.33(1H,dd,J=7.8,1.6Hz),
7.46(2H,s), 7.81(1H,s), 8.64(1H,d,J=5.4Hz), 9.68(1H,s)
Example 10:
7-[{3,5-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-
b][(2,7Jnaphthyridine
A mixture of the compound (250 mg) as obtained in
Example 9, 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) 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



Chi m ca Farmaceutico, Vol. 125, p. 437, 1986). O the starting
conpounds (I1), those of the followng fornmula (llc):
[err] wherein -N=C< corresponds to -X [err] Y<, and the other synbols
have the same neani ngs as above, can b®4produced by the conbination of
known met hods for producing the correspondi ng qui nol i ne-skel eton conpounds
where Ring A and Ring B are both benzene rings (for exanple, nethods
descri bed i h EP-354994A2, EP-304063A2, etc, g and the nethods f oduci ng
the above- merdFekateBABoafded (F9afhangeppikingeconcentrage %gghpounds
(I'1), those wigs etﬁéﬁgwésned/vlaitm wgtEri anar agmea- ar qmagu ,Cthe | ]
ni t rogen- cont ai phi n et erocycl i in n,.be_proguce reduci ng the
correspondln ? ﬁﬂf ¥a%i h °%% o %i%% %6iiﬁ§lgﬂdvquﬁeﬁﬁﬁ H@& r&fuct i on.
81 Thedrsmpbuedsx@lméthagoio(hﬁsmlos,amﬁldb Bnphldadifoe- exanpl e,
salts with in ' | gs h C r a i |d
85%38 5 Q h%&rgusbtgﬁ?e Hg? hgs Qedpgﬂ§EQQB nﬁp '

hydr obr om ¢ aci urlc crd organlc acl
acetic acid, #©¢n¢%dasnda bY@ﬁ?@%ﬁca§E¢IPh¢§ﬁaﬁFcra@mdteWEﬁ€ﬁGwm9(j

succi ni ¢ aci dgotaft RbhSs ACi Phe CbAtaEyS€i HasRbinevaai 8y ®iakiratdend, benzoic
and the solvent was removed from the filtrate by
distillation. The residue was subjected to column
chromatography (ethyl acetate - ethyl acetate:methanol

= 4:1) using silica gel, and the entitled compound was
obtained as pale yellow crystals (150 mg).
m.p. 233-235°C (recrystallized from THF-ethyl acetate-
isopropyl ether) |
NMR(200MHz, CDCl;) ppm: 1.7-2.6(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,J=14,6.2Hz), 5.41(1H,d,J=15Hz),
6.72(1H,d,J=7.8Hz), 6.98(1H,d,J=7.8Hz), 7.19(2H,s), -
7.42(2H,s), 7.78(1H,s)
Example 11:
4-[3,5-Bis(trifluoromethyl)benzyl]}-2,3,4,5- _
' tetrahydroes—oxo-Gfphenylpyrido[3,2-f][1,4]oxazepine'.
Sodium hydride (60 % oily) (60 mg) was added to a
THF (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 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(ZOOMHZ, CDCl;) ppm: 3.70(2H,t,J=5.8Hz),
'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),



aci d, met hanesul foni c acid, benzenesul foni c acid, toluenesulfonic
acid, etc.), etc. Wiere the conpounds (I11) have acidic group(s) such as
car boxyl group(s), etc., they may also formsalts with inorganic bases
(e.g., alkali netals such as sodium p®bassium etc., alkaline earth netals
such as cal cium magnesium etc., amonia, etc.) or with organic bases
(e.g., tri-C13 al kyl am nes such as trinmethylamne, triethylamne, etc.).
The conpounlls_represented by the above-nentioned general formula (1), (la)
al so can be p? k%%'%yq=$c#k%kanple, the fol | owi ng reaction process (3).
[err] [ wher NS /= s¢edof 18" Yarg OfH t®,BayTg neani ng as defined above,
and L' stands_for ﬁ hg%ogen atom (e.g., chlorine, brom ne and i odi ne atons,
etc.), a subst¥AMRER Y%l fonyl oxy group (e.q., met hanesul f onyl oxy,

et hanesul f onyl oxy, ( IRNZBAES LS + Bigy/( tixy/f huolrgmé hyk peenkydiy| oxy groups,
etc.), etc] T oye-4 111 &4l | 08 _ps o | | kyl ation
usi ng an al kyq 'a%'l%'g?'a%gh%/ i#\é%ﬁ@&pﬁgn{é&é@ﬁo}?i agbgéeﬁgéﬁyisif‘ﬁié&éskyl ation is
conduct ed, enfd BAdhipxppt okl deazeninotd, B-ab( bs7 tnaphbhyrhdinase and t he

al kyl ating agent rglgfimerd Cbpnﬁxémé&ngﬁumeg@mepdaé?%tayﬁaal %}i ina
sol vent for exanple, hal ogenated hydrocarbons, such”as Qéihloronet ane,

chlorof orm RY¥LETeRG? FEAMRIR hl s tRigbhylamine £Pc4l Blhers such as
di met hoxyet hamgthdredswhfshipl W itlor de . oammotmr?p@harTlevmstml;uwhsas
t

P et A0 B RS AR W .

b%% %?y ﬁ?gﬁﬁtes t he

reaction. seturdied mgeeoud sod ibweanpydrogencatrborate| sodupionedlbs any

of inorganic ng ; vt OXi eLLs kal | t
hydr ogencar bon giaésﬁgc{@%% é%%%lhﬁd‘?oégﬁié%.r gjr'lraf%,i %% aggi lﬁ#’nnutes
hydr ogencar b@tatzoortkemperatine - neé¥he xeadbhenr asiztire a¥asodi um car bonat e,

pot assi um carhanased Grfeh KAl ladBiate NYEhe U8Rt S8EH RasSpasHERhydri de,

potassium hy%il.tdhe’die]fgﬁéd Sy?fé&”&ﬂ@ﬂf& acid and a saturated aqueoué
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_théreto and stirred at room,temperafure

for 1.5 hours. The reaction mixture was diluted with
ethyl acetate, washed with diluted hydrochloric acid, _
aqueous sodium carbonate and a séturated aqueous sodium
chloride solution and then dried, and the solvent was
removed by distillation. The residue was subjected to

column 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)

NMR(200MHz, CDCl,) ppm: 1.05(2Hx2/3,d,J=7.0Hz),
.22(3Hx1/3,d,J=7.0Hz), 2.39(3Hx1/3,s), 2.42(3Hx2/3,s),
.52(1H,m), 3.0-3.3(2H,m), 3.48(1Hx2/3,dd,J=14,4.6Hz),
.71(1Hx1/3,dd,J=16,5.2Hz), 4.06(1Hx1/3,d,J=15Hz),
.12(1Hx2/3,d,J3=15Hz), 5.28-5.65(2H,m),
.83(1Hx1/3,d,J=7.4Hz), 6.96(1Hx2/3,d,J=7.6Hz),
.09(1Hx1/3,d,J=7.4Hz), 7.20(1Hx2/3,d,J=7.6Hz),
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al koxi des such as sodi um net hoxi de, sodi um et hoxi de, etc.), and organic
bases (amnes such as trinethylamne, triethylam ne,
di i sopropyl et hyl am ne, etc.; cyclic am nes such as pyridine, etc.).

As the al kyl ating agent, us®6is nade of, for exanple,
substituted halides (e.g. chl oride, brom de and iodide) and a substituted
sul fonyl oxy group (e.g., nethanesul fonyl oxy, ethanesulfonyl oxy,
benzensul f onyl oxy and p t ol uenesul f onyl oxy groups, etc.), etc. Wi | e
t he reacti on7c8Adi2Hi,ov)s Vart¢-i-75 (#4le MYaonid 83235 o, t he base and the
al kyl ati ng ageny ( hhea ,9al.gueq. it is preferable to conduct the reaction
usual Iy at OEerr] to roomtenperature for about 1 - 10 hours. In the
reactions of Bty AR ¥SiiFa oo fedlsthO2End the starting conpounds, i f

the raw materi aI scgg_eq tl:%\;Q, C9S 63ubsti Hent.0;, MTiNGgroup(s), carboxyl
group(s) and/or dro grogp(gé uch gr fionally be protected
by ordinary prote Héyd? aps’s h0803 Hhode Lé’gie'n&"all nployed I n peptide
chemi stry, eff&]pln sﬂ&hztaeeso 348 ¢deMeOR)l, the protecting groups are

optionally rﬁnnveg a&ber the reactions to obtain the intended compounds.
The protecti 6r am no groups includes, for exanple, a (Jerr]

al kyl car bonyl gro@ﬁSQe?g[},ﬁeﬂiputnﬁﬁﬂmﬂnnmeﬂhnm)hanzxihwlcarbonyl gr oups
etc.), a phe yhcgr igo I eyl hkwl hyls group (e. g
mathoxycarboﬁg|7 gﬁg apﬁgg ggggh%dgb PS%E%hgét§p§¥Fg%'aryloxycarbonyl group

(e.g., phenyP ﬁyyédﬂoﬁﬂﬂlgﬂéﬁpnoé?o g]dlcﬂqup hihemddinegar bonyl -

The compound as obtained in Reference Example 14
was reacted and treated in the same manner as in
Example 12 to obtain the entitled compound as colorless
crystals.

-m.p. 150- 152°C (recrystallized from ethyl acetate-

' isopropyl ether)
NMR(200MHz, CDCl;) ppm: 1.06(3Hx2/3,d,J=7.0Hz),
1.21(3Hx1/3,4,3=7.0Hz), 2.50(1H,m), 3.05-3.30(2H,m),
3.49(1Hx2/3,dd,J=14,4.6Hz), 3.72(1Hx1/3,dd,J=16,5.4Hz),
4.07(1Hx1/3,d,J=15Hz), 4.14(1Hx2/3,d,J=15Hz), 5.25-
5.62(2H,m), 6.94(1Hx1/3,d,J=7.6Hz),
7.08(1Hx2/3,d,J=7.4Hz), 7.2-7.7(8H,m), 7.83(1H,s),
8.93(1H,dd,J=4.3,1.7Hz) |
Elemental Analysis for C,sH,;N;0,F4:

Calcd.(%): C, 61.65; H, 3.88; N, 7.70

Found (%): C, 61.33; H, 3.89; N, 7.51
[@]p ¢ +69.8° (c=0.353, MeOH)

Example 14:

(9S)-7-[3,5-Bis(trifluoromethyl)benzyl}-
6,7,8,9,10,12-hexahydro-9-methyl-5-(4-methylphenyl)-
6,12~-dioxo[1,4]diazepino[2,1-g][1,7]naphthyridine

The compound as obtained in Reference Example 15
was reacted and treated in the same manner as in
Example 12 to obtain the entitled compound as colorless
crystals.

m.p. 179-180°C (recrystallized from ethyl acetate-



group (e.g., phenyl-Cerr] alkyl-carbonyl such as benzyl carbonyl group,
etc.), atrityl group, a phthal oyl group, etc. These protecting groups nay
optionally be substituted. As substituents for these protecting groups, for
exanpl e, nentioned are a hal ogen atomQ#%&.g., fluorine, chlorine, bronne

and i odi ne atons), a (Jerr] alkyl-carbonyl group (e.g., nethylcarbonyl,
et hyl carbonyl and butyl carbonyl groups, etc.), a nitro group, etc. The
nunber of t'he substituents is froml to 3 or so. The protecting group
for carboxyl IORRSPYInGHRRE, 83 for

exgrrplf Cg eNMR aglzkw mmumdcnsg pp;?iet hﬁhﬁeeh:ﬁylthwspwtmim dlf mepyl
n-butyl and tert-but roups,, etc a phenyl group, a trityl group, a
silyl group,q@ﬂ§°“fﬁg§ggﬁ?ﬁﬁﬁgt groups may optionally be substituted. As
substi t uent s Elementade Analiyeis rﬁg::grcqgm;;N,dz@g exanpl e, nentioned are a

hal ogen atom (e. g

f l.uor.ne, rjne, e gn ne atons), a Jerr
‘al kyl car bonyl groGﬁl(céiJg(%l) f ST rrgzo *‘rg't 4‘3:}0 etﬂgi car bonyl )and a ]

but yl car bonyl groResindet(&)): Gy rélt r&yl;grmup]; Hr. N,Th'b 2nber of the

substituents ftoggg be ch 93 he protecting group for hydroxyl
groups |ncluée for exanpl C?er(] aPE group (e.g., nmethyl, ethyl, n-
propyl, |-prap¢mPhe¢iﬂy1 and tert- butyl groups, etc.), a phenyl group, a
C err] aral kyl e Qhv Py B j Ikylcarbonyl
group (e.g., for u‘[}'r;e Icarbon Iﬁa‘fecar )t% gi etc.), an

aryl oxycar boyl? @rdup ré%; ﬁﬂhﬁ%% Qna;OXO' —pheny -

13H-[1,4]diazocino[2,1-g][1, 7]naphthyr1d1ne
Methanesulfonyl chloride (0.29 ml) was added to a
THF (15 ml) solution of the compound (830 mg) as
obtained in Reference Example 16 and triethylamine
(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 agqueous
sodium hydrogencarbonate solution (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 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,
aqueous sodium carbonate and a 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)
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),



etc.), a (err] aral kyl-carbonyl group (e.g., benzyl oxycarbonyl group,
etc.), a pyranyl group, a furanyl group, a silyl group, etc. These
protecting groups nay optionally be substituted. As substituents for these
protecting groups, for exanple, nenti c®8d are a hal ogen atom (e.g
fluorine, chlorine, bromne and iodine atons), a (err] alkyl carbonyl
group, a phenyl group, a C[err] aralkyl group a nitro group, etc. The
nunber of the substltuents i s To renove the

protecting grdudd( ﬁnﬂmﬂ‘ﬁ%ﬁﬁbds aié(éﬁppﬂygﬁﬂé'§r9§Fé'referred to. For
exanpl e, enpl 9yap( eHpdpIAREHYIS etgareaguog-uhsnpoqtected conpounds with

phenyl hyr ag) ReCo Loy R RE hat AyPHEIRi BoarBadr B Wat aBdGHYRoni um

fluoride, pal8afl(bHadd; acé. 652tﬂHZD|ke The conpounds (1) and (Ia)
t hus producedgﬁgﬁgﬁggﬂgﬁlglyggsnﬂ,gog Hr;r&pg pned her ei nabove can be

| sol at ed and purified by ordinary
separati on means, €atcdxhpkeC,b§2r@86ryByakl-ildat Non7-8ilstill ation,

chr omat ogr aphy, etﬁouxﬁesg)thg cgppegadg (), gshug, PHrodyced are of free
forms, they can be_converted into thei'r Salts i'n accordance with or with

reference t o R¥&WRLBethods (for exanple, neutralization, etc.):. On the
contrary, if the cpnpoyn¢s[3LS-Bie(ﬁbiﬁlﬂeéoﬁéthbaobe&&bﬂqp they can be

comverted | g 4oF, §01 CERORSkARy ket RETR 120 AOIRRES A 1
thereof of the,pBedboko+b3BA(1Lph]daaeotinbyRi,1-g][d¢dnaphthypddiad y SP
~and/or NKA feceptQiﬁé)&oﬁﬁ6&ﬂanb§tbstéihé&'&% RBference Example 17
was reacted and treated in the same manner as in
Example 15 to obtain the entitled compound as colorless
crystals.
m.p. 280-281°C (recrystalllzed from ethyl acetate-THF-
isopropyl ether) :
NMR(200MHz, CDCl,) ppm: 0.91(3H,d,J=6.8Hz), 1.73(1H,m),
1.95-2.40(2H,m), 2.37(3H,s), 2.97(1H,d,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,d,J=15Hz), 6.83(1H,dd,J=7.8,1.6Hz), .
7.05(1H,d,J=7.8Hz), 7.25(1H,d,J=7.8Hz), .
7.34(1H,dd,J=7.8,1.6Hz), 7.46(1H,dd,J=8.4,4.2Hz),
7.47(24,s), 7.55(1H,dd,J=8.4,1.8Hz), 7.81(1H,s),
8.91(1H,dd,J=4.2,1.8Hz2)
Elemental Analysis for C;oH;sN;0,F;:

Calcd.(%): C, 62.83; H, 4.39; N, 7.33

Found (%): C, 62.61; H, 4.21; N, 7.12.
Example 17: :

(9R)-7-[3,5-Bis(trifluoromethyl)benzyl]-
6,7,8,9,10,11-hexahydro-9-methyl-6,13-dioxo-5-phenyl-
13H-(1,4}diazocino(2,1-g] (1,7 ]naphthyridine

The compound as obtained in- Reference Example 18
was reacted and treated in the same manner as in
Example 15 to obtain the entitled compound as colorless
crystals.



vitro, and have the function of inhibiting the tracheal plasma
extravasation induced by capsaicin (in vivo). Capsaicin (a main ingredient
of the burning taste of red pepper) is known as a substance that |iberates
endogenous neur opepti des, such as SP, @8A and cal citonin gene-rel ated

pepti de(CGRP) by stinmulating C fiber primary sensory nerve that contains
such neuropeptides. Thus,-the inhibitory action of the plasna extravasation
of the compeunds (1) and (la) or salt thereof of the present invention is
consi dered t ombp-badd8-8A7fGe(nacaysnnddigedcEirom ethydangetadierki nin
receptor. isbﬁréﬁ?htéﬁﬂer?he conpounds (1) and (la) or salts thereof of
t he present invent%Bn are sa

e_as havinq%$OM/toxicit%? ThgreLore, t he
conpounds (1 )N¥Rq( Q)MgF'SQPF§3kH§F%bf me 1, 3S HFRS FPeFHERM: PEnthehus
having such asomyeghbiept Erampkenis receptor antagonistic effect, are
usabl e as safe nedici or preventing and treating various disorders in
manmmal s (e.g.?“ﬁﬂc%,+£€?3§ H@ﬁﬂ%éﬁg,'réhéhis, cats, dogs, bovines, sheep,
nonkeys, man, ggéMehtalUBRadgsisf EasmalHYNOQF :al | ergic disorders (e.g.,

atopy, dermatitis, herpe roriasi asth bronchi ti.s, expectoration
rhinitis, rheunato?ﬁfcg'?%)g 8' 23'35? H, 2?147 N, g'%& arthritis, _

osteoarthritis, osreapdr¢%)s,ChublipBe Hgl @rasi;sN,cagngdnctivitis,

cystitis, etc %g%ﬁgin 8r_n'graine, neural gi a, pruritus, cough, and
additional ly E r% of central nervous systens [e.g., schizophrenia,
Par ki nson' s di sease{9B3}y¢hp3obaBis(trifildorometbydnbeazyd ]g. .- A zheinmer's

di sease, etc.g,7¢5Col 100k 9ERLLYAyALSEISRSLhLIL 5€(ATREEhy1 phehd)e Dovel
- 6,13-dioxo-13H-[1,4]diazocino(2,1-g][1,7 Jnaphthyridine
The compound as o6btained in Reference Example 19
was reacted and treated in the same manner as in
Example 15 to obtain the entitled compound as colorless
crystals.
m.p. 226-228°C (recrystallized from ethyl acetate-~
isopropyl ether)
NMR (200 MHz, CDCl,) ppm: Same as the spectrum of the
compound of Example 16 a
[x]p ¢ +109.4° (c=0.541, MeOH).
Elemental Analysis for C;oH;sN;0,Fg:
' Calcd.(%): C, 62.83; H, 4.39; N, 7.33
Found (%): C, 62.55; H, 4.56; N, 7.10
] Example 19: o _
(9S)-7-(3,5-Bis(trifluoromethyl)benzyl]-
6,7,8,9,10,11-hexahydro-9-methyl-6,13-dioxo-5-phenyl-
13H-{1,4]diazocino(2,1-g] [1,7]naphthyridine
The compound as obtained in Reference Example 20
was reacted and treated in the same manner as in
Example 15 to obtain the entitled compound as colorless
crystals.
m.p. 242-244°C (recrystallized from ethyl acetate-
isopropyl ether) _
NMR (200 MHz, CDCl;) ppm: Same as the spectrum of the
compound of Example 15



syndronme, ulcerative colitis, Crohn's di sease, diseases caused by a spiral
urease-positive gramnegative bacterium such as Helicobacter pylori, etc.),
enesis, disorders of mcturition (for exanple, pollakisuria, urinary

I nconti nence etc.), disturbances of C|ﬂ@hlat|on (for exanple, angina
pectories, hypertension, cardiac insufficiency, thronbosis, etc.) and

i munopat hy, etc. Mre particularly, the conpounds (I) and (la) or salts

t her eof of t prese vepti e e as a tachykinin receptor

ant agoni st aR&laS anPéﬂé?lo %tﬁv%&%fegéagbron for disorders of mcturition
such as poIIakememmalummﬂaypllndomtKnangnghegc and even as nedici nes for
treating such dis ers 10N h I cal preparations
conpri si ng corrpou?f&g )(%elrid (' éts'sﬁ'ts 't]h‘g g‘iﬁ of"the present invention
may be in any sol E‘oufndr rt® )of Cpoﬁdelﬂg,, &Farful ¥5;, Nabl 16, capsules, etc.,
and in any |l % g 1konEs of syrups, emul sions, injections, etc. The

me

preventive an dial preparations of the present invention can be
produced by any coﬁ@@drﬂoﬁéh5n§ﬂﬁd@§hﬁ1UQﬁﬂmQ§h¥#ﬂh?nﬁﬂkimﬁng, kneadi ng,

granul ation, gt @blaefst '1@9111%%&9@8-@4:@&3}1-@1 LRSI ﬂy@@ etc., in
accordance mnth ‘the ’f H§ of .th preparatlons to be,Prod %51 or the
production of- éécﬁlﬁﬁar @é&ﬁvédﬂl £2oFdmR [k 9 & Qﬁ'ei&ﬂéh YridEReed to
are the parti cul arhiet eﬂimpbnnﬂhasgebtraa]ndd%ri&f ke fleterpen Bagle c21

e T T

i nvention, tBzampdeedS ¢b ohtajonthenéntitlexshadoqnipgungd as colorless
‘ crystals. '
m.p. 227-228°C (recrystallized from ethyl acetate-
isopropyl ether) -
NMR (200 MHzZ, CDCl;) ppm: Same as the spectrum of the
compound of Example 16 '
{®]p ¢ -107.1° (c=0.521, MeOH).
Elemental Analysis for CwH”Nﬁthz_
Calcd.(%): C, 62.83; H, 4.39; N, 7.33
Found . '(%): C, 62.55; H, 4.40; N, 7.13
Example 21: iy
4-13, S—Bls(trlfluoromethyl)benzyl] -2,3,4,5-
tetrahydro-5-oxo-6~phenyl-1H-pyrido[2, 3~
e]{l,4]diazepine
A mixture of the compound (370 mg) as obtained in
Reference Example 22, anhydrous potassium carbonate
(200 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 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),



salts thereof is, though varying depending on the forns of the

preparations, generally fromO0.01 to 100 % by wei ght or so, preferably from
0.1 to 50 % by weight or so, nore preferably fromO0.5 to 20 % by wei ght or
so, relative to the total weight of e&Oh preparation. Where the
conpounds (1) and (la) or salts thereof of the present invention are used

I n nmedi ci nes such as those nentioned above, they are, either directly or
after having been nxed wt

sui tabl e har maceut i cal | y-accept abl e

carriers, fort °@>5a(n]ﬂ“¥'é3,) LY, 1&@5“(‘@"&5 'ﬁf%}ch? . f‘iﬂ oéé,ysn"gbcr ose ,
Gum oar boxy e il ol a5 DV O O el T ut b6 crystal line o
cel | ul ose, alr%#eé’ta% &Aﬁ‘ﬁa’u n,o‘vf))(%l‘%ﬁ’ﬁﬁf‘dyrrol i dohe, etc.), lubricants
((j_e. g. : st e?ri c ?cicchldda.g(ma)_s:i W@y SeBe Hi,hcalm;lJlrui,stQammt el, t al tc )et c.),

i sintegrators (e.g. i UM c ] y. | oseatalc, etc.)
di luents (e.g., Wg,%el}ncfgﬂr%c)l 'n}Ee:cﬁ%'%(&/'gﬁ&y'si 1;%%1 caf ? ne, etc.) and
optional |y wEI+MsdaiAZd velb g (M), ({Cadbi yN:0F¢) Jor eservative, col orant,

fragrance, dié@ag‘iptité'%k_aid,- enul sifier, buffer, isotonic agent, etc.),
et

etc., by ordinar ods, fornmulated into solid preparations such as

powders, fine grandids3,rBfl el fivaranethyhikenzyl]l w2 e3,40%~into i qui d

prepar ati ons @G RirddY G AU pH iy 1 - fHU ded, L parenteral
adm ni stratign. Tﬁfey%dos'e of the pphax{rynaceut!i% p?iebar ation of .the present

i nvention vaR s HPEAFRANN®N the kind of the conpounds (1) and (la) or
phar maceut i cal | y- aurepicpcurshldss dbwianid ihRefitencd Bkampléopge, the
condi tion and tshe %?:%e%%i entﬁiC tc. JFor exanple the dosg for oral
adni ni st rat i S IR R Ht S8 3% RINFF 0 pat i ent
suf feri ng fr @xathpder der $oofobtiadirurtiite emiitled qrwporwid ds cvobdolesd. 005 to
50 ng/kg/daycrystals' . -
m.p.. 188-189°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl,;) ppm: 1.65-1.88(1H,m), 2.18-
2.45(1H,m), 3.36(1H,dd,J=15.2Hz), 3.73(1H,m),
4.17(1H,d,J=15.2Hz), 4.32(1H,dt,J=12.6,3.6Hz),
4.67(1H,ddd,J=12.6,5.6,2.4Hz), 5.50(1H,d,J=15.2Hz),
7.16(1H,d,J=5.2Hz), 7.20-7.45(5H,m), 7.71(2H,s),
7.83(1H,s), 8.41(1H,d,J=5.2Hz)
Elemental Analysis for C,H;N,0,F¢:
Calcd.(%): C, 60.00; H, 3.78; N, 5.83
Found (%): C, 59.92; H, 3.76; N, 5.89
"Example 23:
4-(3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5~
-tetrahydro—7-methyl-S-oxo-G-phenylpyrido[3,2-
£]{1,4]oxazepine
The compound as obtained in Reference Example 24
was reacted and treated in the same manner as in
Example 11 to obtain the entitled compound as colorless
crystals.
m.p.. 179-181°C (recrystallized from ethyl acetate-
isopropyl ether) o : _ :
NMR(200MHz, CDCl;) ppm: 2.13(3H,s), 3.57(2H,t,J=5.8Hz),



87 preferably fromabout 0.05 to 10 ng/ kg/day, nore preferably from
about 0.2 to 4 ny/kg/day, in terns of the conpound (lI) or (la) or its salt,.
whi ch nay be admi nistered once a day or_in tw or three portions a day.

The conpounds (I) and (la) or salts t H&2%o0f of the present invention nmay be
optionally bl ended with any desired anounts of any ot her

phar maceutical ly-active ingredients to formnul ate pharmaceuti cal

preparations. | YEe i di gn hpclude I o &X | §, 26 or
central'nervd%§E§C% g%ﬁy(%fgg,?fn?b?gﬂ?ﬁé%yétgfé?(gﬁfﬁgecadﬁﬁéggﬁfb’drugs
(e.g., oxybut@wﬁﬁ(zﬁt%)),7{8lt}H,$b£e§t§2(bH®§king drugs (e.g., tamsul osin
etc.), nusclegiéﬂﬁqgw§@=(e.g., bacl ofen, etc.), potassium channel -openi ng
drugs (e.g., nicorandil e;c.éﬁégotassiun1channe|-b|ockin drugs (e.g.,

ni f edi pi ne, etc.),5pt3:5-Bis{ tuepennbbyL)Pergylirdy 3of /9l ts thereof of
the present itwerdhpdrd=demetiyP6iogdykiphényicerl-piyradbaaqni-stic effect,
especially alptﬁg’ifbstance P receptor antagonistic.effect, while having

|l ow toxicity, T2 BR nedicines. Therefore, the. above-nenti oned
conpounds (1) and The)campsund sas hebtainedeinsRéferenceghBxampdet 26al

COMPOSI {1 0NS  JACHYA (d) 4REPFOe 4! 20PhS! 52RO ImgHRLEOLA! e PT eparati ons

for dysuria. Jefresent I nvention W Scri i n nore detai
her ei nunder, Efampkefkl b oReR I Ee cenbhtiledf ePRROUBAERENEPAST MG Rever
the present idwpddod, is not restricted by these exanples, and changes and

R N S RN VR e AL
fol | ow ng Refisopwepikaethers) and Exanpl es was conducted under observation
Dy TG, A A o 2L 3P e Y ATLIEMYT S ¥ B oY
2.28(1H,m), 3.24(1H,dd,J=15.2,3.8Hz),
3.64(1H,dd,J=15.2,12.0Hz), 4.05(1H,d,J=15.6Hz),
4.27(1H,dt,J=12.6,3.8Hz),
4.63(1H,ddd,J=12.6,5.4,2.0Hz), 5.45(1H,d,J=15.6Hz),
7.38(SH,m), 7.54(2H,s), 7.78(1H,s), 8.29(1H,s) '
Example 25:

(+/-)-7-[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]tl,?]naphthyridine_ N

The compound as obtained in Reference Example 26

'was reacted and treated in the same manner as in

Example 2 to obtain the entitled compound as colorless
crystals. ' .
m.p.- 282-283°C (recrystallized from acetone-ethyl
ether) '
NMR(200MHz, CDCl;) ppm: 2.43(3H,s), 3.35-3.63(3H,m),
4.02(1Hx3/8,d,J=3.5Hz,~-0H), 4.21(1Hx3/8,d,J=15Hz),
4.30(1Hx5/8,d,J=3.5Hz,-0H), 4.38(1Hx5/8,d,J=15Hz),
4.60(1H,m), 5.24(1Hx3/8,d,J=15Hz),
5.61(1Hx5/8,d,J=15Hz), 5.68(1H,m), 6.92(1H,t~
like,J=3.8Hz), 7.19-7.86(8H,m), 8.95(1H,d,J=4Hz)
Elemental Analysis for CjeH, N;O;Fg-1/4H,0:

Calcd.(%): C, 59.42; H, 3.83; N, 7.42



~ 88 observation, 60F[err] produced by Merck Co. was used as the TLC plate,
and the solvent enployed in the colum chromatography wasTgisSietats B Replaced

devel opi ng eluent. For the detection, a UV detector was us e
for the colum chronmat ography, Silica1G8 60 (70-230 nesh)j
Merck Co. was used. Roomtenperature as referred to herein

nmeans tenperatures falling between about 10[err]C and about 35[err]C. For

drying the -extract solutions, sodiumsul fate or magnesi um sul fate was used.
The neani ngs of t Foudshr(d)iatG.orhd ASudbd 3n74hel¥f ol 1 i ng Exanpl es and

Reference e &/A S&5 (0h| o@,.H,,N,0,AMR) Nucl ear nmagnetic resonance
spectrum El - V5. El ectron inpac? nmass “specCtrum SI - MS: Secondary

i oni zati on mEsAmREt48fm DVF:  Di et hyl f or mami de THF
Tetrahydrofuran  7_-da¥eg11d meteyd sul fo2d Kiexahydrdie , tLdioxo-54: coupling
const ant m _nul tiplet . - quartet t: triplet d: doubl et
s: singlet Pheq¥lﬁﬂ«%ialazeP¥WQé?'%ﬁﬁﬂ%&i%ﬁ?%?hthyrléfhe
7-Benzyl-7,8-dihydro-7-(3~-hydroxypropyl)-8-oxo~5-~
phenyl-6-pyrido[3,4-b]pyridinecarboxamide (this was
obtained by reacting the compound as obtained in
Reference Example 27 with 3-amiﬁo-1-propanol and
treated in the same manner as in Reference Example 13)
was reacted and treated in the same manner as in _
Example 12 to obtain the entitled compound as colorless
crystals. . _
m.p.. 210-212°C (recrystallized from ethyl acetate-
'ethyl ether)
NMR(200MHz, CDCl;) ppm: 1.7-2.2(2H,m), 3.2-3.6(3H,m),
4.30(1H,d,J=14Hz), 4.89(1H,d,J=14Hz), |
5.43(1H,dd,J=14,5.7Hz), 7.0-7.7(11H,m),
7.70(1H,dd,J=8,4,1.6Hz), 8.92(1H,dd,J=4.4,1.6Hz)
Example 27: - .
7éBenzyl-6,7,8,9,10;11—hexahydro-6,13—dioxo-5-
phenylfl3H—[l,4]diézocino[2,l-g][1,7]naphthyridine
7-Benzyl-7,8-dihydro-7-(5-hydroxybutyl)-8-oxo-5-
phenyl—G-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 Example 15 .
to obtain the 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,d,J=15Hz),
5.15(1H,dd,J=14,5,7Hz), 5.42(1H,d,J=15Hz),
6.64(2H,d,J=6.2Hz), 7.0-7.3(4H,m), 7.3-7.7(6H,m),
8.91(1H,dd,J=4.2,1.8Hz)

THIS SHEET HAS BEEN
REPLACED.




89  Exanple 1: 7-13,5-Bi s(trifl uoronethyl)bhenzyl}-6-7.8-9-
t et rahydr o- 5- (4- net hyl phenyl ) -6, 11- di oxo- 11H
pyrazi no[ 2, 1-g] [ 1, 7] napht hyri di ne A mi xThiy SheeyHas Been Replaerdund (200 nm)

as obtained in Reference Exanple 1, tAQ% hyla . -
met hanesul fonyl chloride (0.10 m) and dichlo ) was stirred
ed to t

at O[err]C for 2 hours. Ethyl acetate was add e reaction m.xture,

whi ch was t'h%n washe 8v_vith water and dried. The solvent was evaporated to

give N[3, 58PS #Pdor onet hyl ) benzyl | -

7, 8- di hydr o- 7- ( 2- TeBeazgdwi6f, 3R Bl, 9%t 1\l ,)1-5-(#4octahydro-6,14-dioxo~

met hyl phenyl }- 6-RY i - ri,di ar ) i{[gifecorrpound was

di ssol ved innglhg?‘%lm[l)a,’ 4&%3%:8@1"8‘%&%/ T jﬁ(’gg‘q%%{)ﬂth%r ng) was added

thereto and stirred-Benzyls7h8uzdd hydnoodm (tSerhysizaxypenthtle) +8&mxd-eh- ni xt ure

was diluted whihvgligy b35S 4-¥3Dhed 'i{é"é’%:‘i:idé?éni/' { thy &fag di l Ut ed
%E Hq : by"i"‘i oAs Bgrled.cr-?"A ter the sl(ﬁ@v( HEd Sfas

hydrochl oric™aci d and Water, and ent was renoved by

di stillati onObtRdngg: by &eacEipgubensompunhas LPt@INRd 9y crystals (109
ng). mp. 27Refétkaice] Exanpley akliithe ¢ Jandciigeteicl aanet hyl et her)

ke, =5 abiyrentan oh BRS sans 5AgSr a% 1 Hofepaniy Hmuipld ) 1071
7.52(1H, dd, Jwas4 réadiiey, andoifedted, ind thel s@ine) mahned( 24 sin 7. 84(1H, s),
Glor11H er i REBPLE arr 7 SPpin che BRI compoupd2e SOX0R5°% 7. 01
Found (% : CCr@gtets-H, 3.50; N, 7.85 Exanple 2: -
m.p. - 224-226°C (recrystallized from ethyl acetate-
ethyl ether) )
NMR(200MHz, CDCl;) ppm: 1.3-1.9(4H,m), 2.09(2H,m),
2.85-3.05(1H,m), 3.15-3.40(1H,m), :
3.50(1H,dt,J=15Hz,J.=6.4Hz), 3.64(1H,d,J=15Hz),
4.97(1H,dt,J4=15Hz,J.=4.8Hz), 5.48(1H,d,J=15Hz),
6.43(2H,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) . '
Example 29: . -
7-(3,4-Dichlorbenzyl)-6,7,8,9,10,12-hexahydro-
6,12-dioxo~5-phenyl(1,4)diazepino[2,1-
g)[1,7)naphthyridine
7-(3,4-Dichlorobenzyl)~7,8-dihydro-7-(3-
hydroxypropyl)-8-oxo-5S-phenyl-6-pyrido[3,4-
bl}pyridinecarboxamide (this was obtained by reacting
the compound as obtained in Reference Example 28 with
3-amino-l-propanol and treated in the same manner as in
Reference Example 13) was reacted and treated in the
same manner as in Example 12 to obtain the entitled
compound as colorless crystals.
m.p. 224-226°C (recrystallized from ethyl acetate- °
ethyl 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),
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7-[3,5-Bi oronet yI)benzyI] 6,7,8,9, 10, 12-

di oxo[ 1, 4]d

5-bis(triflu

6- pyridof[ 3, 4- b]pyrldlnecarboxanlde (66 ng), sodium hydride (60 %oily) (84
ng) and THR (3 mM) was stirred at roomtenperature for 14 hours. 2 N HC

hexahydr o- 5- _ - h Q -6,12- '
, 7] napht hyri di ne- A mxture of N3,
ﬂ i1-7- 108 90
_(34chloropro "0- 5- (4- net hyl phenyl ) - 8- oxo-
was added to 7 t38( IRattI<h. 6Hz)t urke, 3vhi 806 Has) ;| hend 3atd, daded . OHeD aqueous

pot assi um cargg, , thereafter extracted wth ethyl acetate. The
extract was was ' water and dried, and the solvent was renpved by
distillation. Thuk—(ikfb-mnltq@ﬁwﬂpbtmw vfhs? ob? al heliesahydreor| ess
crystals (35 ¢gm)3-diBsko- 5 EﬂngJ61§4f&1a§é@ihbggﬂliron1ethyl acet at e-
| sopr opyl ether NNR 5 CDCl [err]) ppm 2.16( 2.42(3H,s), 3.25-
3.70(3H m, Ahbka idife,( 11 d, J=15Hz), 5.52(1H ),

g gfﬁiﬂ ngJ8 2He)1- (6 2Dt Y -778 1Hic7ikc11 al-ungs%Hz) 7.84(1H )
. , S),

8. 93( 1H, dd. J ’E"ﬁ‘fﬁ %ylkl errerﬂ‘ﬁs‘)p/i‘na’f’{/’s’és‘?% fadT¥, §-

derr] H[err] MEHPYIIIQJGFquH[mE]mlde (tldes cwhrg WYbtLined By, repcBiag; N, 7. 70

Found (9: Cifd <Shpdén cflé%ﬁoﬂ%alﬁ&l ﬁi(eﬁ@f@rénce Example 28 with

7-[3, 5- Bls(trl | uor onet_hyl benzyl 7,8,9,

hexahydr o- 5- (4=afknat nolg angd d?’%ﬁ&FGBH-n the same manner as in

[1, 4] di azoci rn&ﬁ’eﬁe:g:lé Exaniplehtiny ivhisereacted hénd ObESa6d agn Obhai ned in
Ref er ence Emmg%e manner as in Example 15 to obtain the entitled
compound as colorless crystals.

m:p.  236-238°C (recrystallized from acetone-ethyl
ether)

NMR (200MHz, CDCl;) ppm: 1.7-2.3(4H,m), 3.14(1H,m),
3.39-3.60(24,m), 3.70(1H,d,J=15Hz),
5.14(1H,dd,J=15,5.9H2z), 5.35(1H,d,J=15Hz),
6.35(1H,dd,J=8.4,2.0Hz), 7.02(2H,m),
.7.18(1H,d,J=8.4Hz), 7.3-7.6(6H,m),
8.91(1H,dd,J=4.0,1.8Hz)
'Example 31:

(S)-5-({3,5~-Bis(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-3,8-dimethyl-6-oxo-7-phenyl-6H-pyrido[2, 3~
b]{1,5]oxazocine
The compound as obtained in Reference Example 29

was reacted and treated in the same manner as in
Example 11 to obtain the entitled compound as colorless
crystals.

m.p. 147-148°C (recrystalllzed 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,dd,J=10.4,12.4Hz), 4.06(1H,d,J=15.6Hz),
4.59(1H,dd,J=5.2,12.4Hz), 5.44(1H,d,J=15.4Hz),
7.37(2H,s), 7.53(2H,s), 7.78(1H,s), 8.29(1H,s)
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was reacted and treated in the sane manner as in Exanple 1 to obtain the
entitled conpound as colorless crystals. mp. 192-193[err]C (recrystallized
fromethyl acetate- isopropyl ether) NMR(200MHz, CDCl [err]) ppm

1.7-2.5(4H, M, 2.37(3H,s), 3.25(1H m 108 40-3.72(2H, m, 4.01(1H d, J=15Hz),
5.13(1H, dd, J=14, 5. 4Hz) , 5.46(1H,d,J:15FE), 6. 85(1H, d, J=7. 9Hz) ,

7.05(1H,d, J=7.9Hz), 7.26(1H,d,J=7.8Hz), 7.34(1H,d,J=7.8Hz), 7.42-

91 7. 60(2H m, 7.47(2H,s), 7.81(1H, H), 8.92(1H, m Exanple 4:

6,7, 8,9, 10, 1E}emental Analys iet foXyBaHzNoPEs( 4-

nethylphenyl) 6, 1zcg1@&o£? 4]d|@z§p|@9[2H14 gk[, 1n7ENapht hyridi ne The
conpound as obtained 1n ?erence was reacted and treated in the
same nanner as in BuAd E¥Xito %b@érﬁothg én??vlydscaﬂpound as col orl ess
crystals. o PBY% 26606r89 Qd reco y25 1) |¢REY, ) rom et hyl acetate- et hyl

et her) NWVR(20 err]) ppm 1.7-2.1(2H, m, 2.43(3H ),
3. 25-3. 52(3F1$ﬁam%4ér§%L 4.67(2H,s), 5.39(1H dd, J=14,5. 8Hz),

6. 85-7. 00(3H, n), 7(E.Q-SJ[22523‘b.ﬂ”ltrif2ﬁoi‘oﬂétﬁyll enzyl}-2,3,4,5-
L SO0 0990 i) T GLAERAD, 5otols Wb BBt 1 440
nethylphenyl)bB[135h¢na@OQBne[l 4] di azoci no[ 2, 1-

The compound as obtained in Reference Example 30
was reacted and treated in the same manner as in
Example 11 to obtain the entitled compound as colorless
crystals.

m.p.. 147-149°C (recrystallized from ethyl acetate-
hexane)

NMR(200MHz, CDCl;) ppm: Same as the spectrum of the
compound of Exemple 31

Elemental Analeis for C,eH,;N,0,F;:

Calcd.(%): C 61.42, H 4.36, N - 5.51

Found (%): C 61.26, H 4.33, N 5.69
(@], +102.5° (C = 0.573, CHCL,)

Example 33:

4-[3, S-Bls(trlfluoromethyl)benzyl]—z 3,4,5-
tetrahydro-8-methyl- 5-oxo-6-phenylpyrido[3,2-
£](1,4]oxazepine

The compound as obtained in Reference Example 31
was reacted and treated in the same manner as in
Example 11 to obtain the entitled compound as.colorless
crystals. | '
m.p. 151-153°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 2.58(3H,s), 3.69(2H,t,J=5.4Hz),
4.47(2H,d,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;sN,0,F,-1/4 H,0:

Calcd.(%): C 59.44, H 3.85, N 5.78

Found (%): C 59.42, H 3.82, N 5.84



g] [ 1, 7] napht hyri di ne The conmpound as obtained in Reference Exanple 7
was reacted and treated in the sane nmanner as in Exanple 1 to obtain the
entitled conpound as col orless crystals mp. 2 ﬁ gh&$ﬁ&ﬁystalllzed
fromethyl acetate) NVR(200MHz, CDC [dP7]) ppm . 1j ki .46(3H, s),
3.15-3.30(IH, m, 3.38-3.65(2H, nm, 3.80(3H,s), 4: ZH “I
5.04(1H d, J=I 5Hz), 5.13(1H dd, J=15, 6. 4Hz), 6.25(1
6. 63( 1H, dt‘HeN%Aéf.S JJlerr]=7.6Hz), 6.82(1Hd, J=7. 4FE)
6. 96( 1H, dd, JF*¥PBR * 7.11-7.34(3H ), 7.38- 7.47(1H m
7.47(1H, dd, J=8. 3, 458%3)S—Hiﬁe(ﬁrfhdoﬁgxﬁeehylybb)xzyas]9943Had5&:4. 3,1. 7Hz)
Exanpl e 6: b S{d 1 Uer QpEt by Yl pyr -
6,7, 8,09, 10, 11° i&"zilgt;’ B?w‘éér‘([')}j-’ Eﬁn@?h@l%ﬁ%ﬁ%) kg pyride(2,3
92 _d|oxp[l.M]Hlaibmxm@?QiQEg][1 7] napht hyri di ne The conpound as
obtained in Referepgg £d SagoSbt £re@Ui ANHekbBBREE ERalPEeS3RE MmaNNET
as in Exanple 1 to obtain the entitled conpound as col orless crystals. mp.
177- 179 er r] (3§ c€93cteR| 332 t¥22Hedt Y| thecFame- MRRBBF oA 1Bt her) :
NVR(200Mz, GEXamhs Ié]nppmoﬂwﬁn 1t R (dik it led. ¢OMBLuY, ad. 33L3kK1ess
3. 06- 3. 24(1}1é2¥ 2-3.56(2H, m, 3.86(1H d,J=15Hz),
4.95(1H, dt, J[ 257 J[err ]=4.8Hz), 5. 38(1H d, J=15Hz),
6.86(1H,dd,Jqﬁ'@,1 5&&)163°®O(n¢¢:y§t81D£z¢d erﬁ(eEhglJaeezmmpr
7-29(1H1dd,J?f%éﬁﬂoS§¥)etﬂeép'7-54(2H1”)1 7.44(2H, s),
NMR(200MHz, CDCl;) ppm: 1.79(1H,m), 2.30(1H,m),
2.56(3H,s), 3.35(1H,m), 3.77(1H,m}),
4.14(1H,d,J=15.2Hz), 4.31(1H,m), 4.65(1H,m),
5.49(1H,d,J=15.2Hz), 7.02(1H,s), 7.20-7.50(5H,m),
7.72(2H,s), 7.83(1H,s). .
Elemental Analysis for C;sHyN;O,Fs:
Calcd.(%): C 60.73, H 4.08, N 5.68
Found (%): C 60.43, H 4.04, N 5.74
Example 35: _
4-[3,5-Bis(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-8-methyl-5-oxo-6-phenylpyrido{3,2-
£][1,4]oxazepine %9-oxide
m-Chloroperbenzoic acid (870 mg) was added to a
chloroform (30 ml) solution of the compound (1.20 g) as
obtained in Reference Example 33 and stirred for 20
“hours at room temperature. The solvent was removed by
distillation, and aqueous potassium carbonate solution
was added to the residue, which was then extracted with
ethyl acetate. The extract was washed with aqueous
potassium 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, CDCl;) ppm: 2.62(3H,s), 3.72(2H,m),
4.65(2H,m), 4.89(2H,s), 7.18(1H,s), 7.20-7.50(5H,m),
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7.79(1H,s), 8.89(1H,dd, J=3.8, 2. 0Hz) Exanple 7:
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- g][1, 7] napht hyri di ne

The conpound as obtained in Referenceognple 9 ma§hm§mmU@dBamdmﬂmsated in
the sane manner as in Exanple 1 to obtain the entitl

colorless crystals. mp. 244-245[err]C (recrysta[ll _
acetate-THF ethyl) NVR(200MHz, CDCl[err]) ppm 2.00- 25-
3.70(3H m, 4.17%(2% & 0~15+83 (18, 80( 1H, d, J=15Hz), 5. 52(1H

7.05(1H,d, J @%E%, 7 84(dH, s),

8. 93( 1H dd J%Z} tali?ﬁrzala]fﬁ'é Mor Cy l(aﬁ"bsf) 1/2 ﬁgd

7-13,5-Bis(trifl u&@r@iﬂy?))henz@l%'l@% Fo340941N 5.54

hexahydr o- 6, 13- di @Ry Y| - I8 ; 1154]Exc§![ azogynNog251169] [ 1, 7] napht hyri di ne
The conpound as ohtained i'n Reference anpl e 10 was reacted and treated in
the sanme man S %&anple 1 to obtain the entitled conpound as

col orless crystal $-(3, S-BJ.s(trlfluoromethyl)benzyl] -233,4p5

5 ) L A LD gk el o o200

3. 98( 1H, d, J=18HA),,5 BxekckH, reel, osdok B8 Hz ) | 5 43(1H, d, J=15Hz) ,
6.94(1H d, J=7. 3H2me7 (fo?u(_ﬂdﬂb&cf%g rfﬂﬂingdf”ix? -ﬁé?&&&aa%ééﬁﬁﬂéﬁ

7.79(1H,s), 8.91(
was reacted and treatéd in the same manner as in

Example 35 to obtain the entitled compound as colorless
crystals (727 mg).
m.p. 116-118°C (recrystallized from ethanol-ethyl
ether) |
NMR(200MHz, CDCl;) ppm: 1.60-1.82(1H,m), 2. 42(1H m),
2.61(3H,s), 3.43(1H,dd,J=6.0,17.0Hz), 3. 81(1H m),
4.18(1H,d,J=15.4Hz), 4.25(1H,m), '
4.78(1H,dd,J=5.2,12.6Hz), 5.52(1H,d,J=15.4Hz),
7.16(1H,s), 7.18-7.50(5H,m), 7.72(2H,s), 7.84(1H,s)
' Elemental Analysis for C,;sH,oN,0;-1/2 H,0:
Calcd.(%): C 58.31, H 4.01, N 5.44
Found (%): C 58.17, H 4.38, N 5.31
Example 37: :
8~Acetoxymethyl-4-[3,5~ _
bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-0xo-6-
phenylpyrido(3,2-£f][1,4]oxazepine
A mixture of the coﬁpound (939 mg) as obtained in
Reference Example 34 and acetic anhydride (25 ml) was
heated under reflux for 20 minutes. The solvent was
‘'removed by distillation, and aqueous potassium
carbonate solution 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
was obtained as colorless crystals (740 mg).
m.p. 122-124°C (recr?stallized from ethyl acetate-
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Exanpl e 9:——7-{3,5-Bi s(trifluoronethyl)benzyl]-6,7,8,9, 10, 11-
hexahydr o- 5- ( 4- hyl bhenyly - 6, 13- di oxo- 13H

[1, 4] di azoch X napht hyri di ne The conpound as obtained in
Ref erence Ex ﬁiﬁgﬁﬁm eacted and fip8ated in the same manner as in

Exanple 1 to titled conmpound as colorless crystals. mp.
231-233[err]C (recrystallized from THF-i sopropyl ether) NMR(200MHz,
cChC [err]) -ppm 1.7-2.3(4H m, 2.37(3H,s), 3.2-"3.7(3H mM,

4. 00( 1H, d, J=1Skepropyl0o®thdmyd, J=15, 6. 2Hz), 5.44(1H, d, J=15Hz),

6. 83( 1H: dd, J 1 5. 7.

7. 25E1H d, J= ?ﬁ§E§?°®¢&%3{?¥ﬁaé gb@ zl1gH§§ 5 4é(§E(QHJt 55

8. 64( 1H, d, J=3.-51(2H & 116 He) SR (@HGE) , 5. 21(2H S),

7-13, 5-Bi s(t ki fdl th

1, [2 3, 4, I68(7 gl Sol{%rﬂom e)cbla)?tgg@‘w e 87('51H's)

met hyl pheny| Elementailo Anak: Mﬁ-l[sl Iijl%z'%/m?‘z% 832- bl[2, 7] napht hyri di ne

A m xture of the @&mg@ Y250 dy)g a0 Ol a3 ned, i Fxpgpl e 9, | odonet hane (3
m) and ethyl acetate ( rr1) was heat ed under "eflux for 1.5 hours. After

t he sol vent was rgf?b\?é’d 'dl stG A%t Qm thdZedl RrPdas di ssol ved in
met hanol ( 15E&ampl8odgum bor ohydri de (50 ng) was added to the resulting

sol uti on at OCWI h_ stirrin xture was then further stirred at
0C for one hour and’°% ézpé%li% g‘or‘f}gapgat ed. Ethyl
94 acet at bisdsrdddad rometihy Irjdvari 2y Ing- 2,chcerfi et ahyrdodr-6 -oxo-7-

phenyl-6H-pyrido[2,3-b][1,5]oxazocine

The compound as obtained in Reference Example 36
was reacted and treated in the same manner as in
Example 37 to obtain the entitled compound as colorless
crystals (479 mg).
m.p. 156-157°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 1.60-1.95(1H,m), 2.00-
2.20(1H,m);, 2.17(3H,s), 336(1H,m), 3,75(1H,m),
4.14(1H,d,J=15.2Hz), 4.31(1H,m), 4.61(1H,m),
5.20(2H,s), 5.48(1H,d,J=15.2Hz),.7.18(1H,s), 7.20-
7.50(5H,m), 7.70(2H,s), 7.83(1H,s)
Elemental Analysis for C,;H,;N,0.F,:

- Caled.(%): C 58.70, H 4.01, N 5.07

Found (%): C 58.81, H 4.11, N 5.17
Example 39:

4-[3,5-Bis(trifluoromethyl)benzyl]-8-chloromethyl-
2,3,4,5-tetrahydro-5-oxo- 6-phenylpyr1do[3 2-
f][1,4]oxazepine

Phosphorus oxychloride (1.24 ml) and triethylamine
(1.85 ml) were dropwise added at the same time to a
dichloromethane (100 ml) solution of the compound (4.40
g) as obtained in Reference Example 34, 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 .
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was then washed with water and dried. Then, the sol vent was—r-enpved by

distillation, The residue was dissolved in nethanol (15 m), and 10 %
pal |l adi um carbon (50 % hydrous) (100 ng) was added theretHﬁl%SﬁdetﬁasBemethla&d}%.

a hydrogen atnosphere at room tenperatid0e for 3 hours. The

renoved by filtration, and the sol vent was renoved fron1the

distillation. The reS|due was subjected to colum chronatograp

acetate - ethyl acetate: nmethanol 4:1) using silica gel, and the entltled
conpound was SEBUAILER] WS G&i@@/ém dhe rnes kdue ( Moiely)was) hens3. 235(err] C -
(recrystal li ea hichad it iyl Ui Gued SogF ODVING! bt yadbRGZGONH:

cba 7-2. 6(8H, 1( 3H, 47(3H, s 8( 5H,
3. 95EirH,r11?Jg%1ﬁPF ( ‘%‘P‘Eﬁ lff%sg af?ﬁ*{%rﬁﬂi‘f}e‘i%l&?s (SR m,

6. 72(1H,d, J= Ee&tiw)ed &ﬁ&(xﬁtﬂlﬂd}l—t) Tﬂuslﬁ(raté Séntﬂtrléd%bmﬁ:ouﬂdm(lH s)

Exanpl e 11: trifl ronet nz
t et rahydr o- 5% &?ooé’t%l‘}é'ﬂ%ﬂepﬁ# d’c}[%r ‘)oilz’;% ﬁh%‘? g)- SOdI um hydri de

(60 %oily) . ngﬂ&&%i&ﬂﬁﬂuinecnyémﬂlxﬁibdﬂﬁrqmﬂemhym atebbf8-5-

bIS(trIf|UOFQ§% F@H' EL 2-chl oro- N- (2- hydr oxyet h
yl)-4-phenyl E&r necar J am de (Reference Exanple 12) (348 ng) and the
m xture was SMR{2OOMHZ, L£DCIa) sPEMi| 8- ﬁéétzﬁng-rdﬁéeﬁméfll ux. Ethyl acetate

was added to g4t ti Y shed t and
dried. After tﬁe sgfgéﬁfq%ggﬁ%engaé%ﬁgﬁbd¥ﬁi|§1at he%L%? Tﬁéssbonpound
was obt ai ned 7as0cdI-§5 (S8 Wrry - 1l 32'758) :521)0 201[err]C

3.70(2H, t, J=5. 8Hz 7 24(1H, d J5'2Hz
7.2557.55(5H m, %‘iaéﬁézm(’@) 7‘"865(5“—? ) H N)s. 44 24 )

Found (%): C 55.75, H 3.53, N 5.27
Example 40: '
4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-methoxymethyl-5-oxo-6-phenylpyrido[3, 2~
£f][1,4)oxazepine

(recrystal |l i gadmbheale Eha sﬂsewze)c gﬁ%@j&tﬁ CDCl [err]) ppm
3, N

_ A mixture of the compound (151 mg) as obtained in
Reference Exaﬁple 39, THF (2 ml), methanol (1 ml) and
28 % sodium methoxide-methanol solution (1 ml) was '
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 washed with water and dried, and the
solvent was removed by distillation. Thus, the .
entitled compound was obtained as colorless crystals
(118 mg). '
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)
Elemental Analysis for C,;sH,oN,0:F;:

Calcd.(%): C 58.83, H 3.95, N 5.49

Found (%): C 58.73, H 3.95, N 5.57

Example 41:
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8.44(1Hd, J=5.2Hz) El-NMS mz: 466 (M er+P)
eH]WeH]MeH]QeH]HeH]HeHH Exanple 12
3,5-Bis(trifluoronethyl)benzyl]- ThlSShe""HaSBeenRePaC%
X il

9, 10, 12- hexahydr o- 9- net hyl - 5- (4-¥ft hyl ph “"I" mmul
ure- of the

7,

12- di oxo[ 1, 4] di azepi no[ 2, 1-g] [ 1, 7]naphthyr|d
conpound (700 ng) as obtained in Reference Exanple 13, trlethylanlne

m ), methanesul fonyl chloride (0.224 m) and THF (15 m) was sti‘ft.ed at
room t enperature f@*[Suﬁfﬁxﬂntngfknmr@mshhnlhbedznhmeaué 408Fum

hydrogencar bonat £, i-&:ﬁat‘.’ﬂ%lé\@ﬁyf‘?-dgdokgege?ﬁeﬁgﬂpggiﬁa 3t prred for

30 minutes at_room enpera ure e reaction mxtu xtra féd with
ethyl acet at ef1bhet F3%8818@s washed with diluted hydrochloric acid and a

sat ur ag eg ague?ulslzsgﬁiixmleélﬁlﬂee s:%m;sd)@ﬂda ml?drigggi a?_&dbtbﬂn&d' yant dw?ﬁ
renoved by dis atio olyed I n an en
sodlun1hydr|cﬁ?%?%ﬁ,%% gﬁ%ﬁq&%éagbdﬁﬁfthé?gPﬁoaﬁﬂoét%ipeﬂiAt room

t enper at ure fand]sdﬂtumwhydfﬂder«&ﬂn%cmnhyxtglkmeg)dwhstsdlnred €obhry|
acetate, was o ' d r,bonat e
and a satura?gﬁlaqueous séﬁg'Jgﬁﬁégéﬁﬁééso?ﬁ%goﬁggﬁgﬂghgggd%ggégggnd t he
sol vent was mﬂnﬂmﬁﬁiﬁdiﬂ;ﬁﬂAIﬁnd(WﬁtGMGWa%saddeémhe_$hgjEGSGQUE@ col um
chromat ogr aphyh { & Ryds %}?ér@tézﬁ?éé@&i)'w R dih §'&Se€b{:éca @ﬁé and the

entitled compound was obtai ned as colorless crystals

179- 180[ er r | @X¥YRRGY Srad 1Washed rvbﬁfﬁ}étﬁ?e]éc%{“it@rl?goéﬂﬁ yggﬁt he
NVR( 200MHz, XA deritt [was pramchrdth (b3l st £ Davi&hiz) | Tﬁe2£é3ﬂlﬁé3wds~] 7.0Hz),

2 903012 Yun e LTI Gl sl oy 2 Bogh By acotae
4.06(1Hx1/ 3, ¢k =1bHAsink killideR/Br X, tho- 16ty in 5t RE- éntit 2éfnFpompound
6. 83(1hx1/3, das] Told¥lessd AR 3 Fa Jaf) 6H2) .
" m. P. 134-136°C (recrystallized from ethyl acetate-
hexane)
NMR(200MHz, CDCl;) ppm: 1.26(6H,d,J=6.0Hz), 3.60-
3.90(3H,m), 4.48(2H,t,J=5.4Hz), 4.63(2H,s), 4.89(2H,s),
7.27(1H,s), 7.30-7.55(5H,m), 7.81(2H,s), 7.87(1H,s)
Elemental Analysis for C,;H;;N;0:F;:
Calcd.(%): C 60.22, H 4.49, N 5.20
Found (%): C 60.00, H 4.61, N 5.07
Example 42: . :
4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-methylthiomethyl-5-oxo-6-phenylpyrido(3,2-
f](1,4]oxazepine . |

95

[(]
“7-1
6,
6,

A mixture of the compound (125 mg) as obtained in
Reference Example 39, methanol (5 ml) and aqueous 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 with water and dried, and the'
solvent was removed by distillation. Thus, the
entitled compound was obtained as colorless crystals
(103 mg).

"THIS SHEET HAS BEEN -
REPLACED




7.09( 1Hx1/ 3, dﬂ—?—zrﬂzj,——r—zmm/& d, J=7. 6Hz) ,

96 7. 35( 2H, q%is ﬁ%& : 7.83(1H, s), 8.92(1H,d,J:3.6FE) El enent a
Anal ysis for (e ﬁ err]F[err] Calcd. (%9: C, 62.25; H

4.14; N, 7.51 C 62.0012H, 4.08; N, 7.24 [err] : -60.2
(c=0.348, MO+ : (9S)-7-[3,5-Bis(trifluoronethyl)benzyl]-
6,7,8,9, 10, 12- hexahydro 9- nethyl 8, 12- di oxo- 5-

phenyl[l 4]d|azep|no 6\ﬁg,l;:[l7]naphthyr|d|ne The, conpound as obt ai ned
i n Ref er enceMRanpilé r(ERars ted kzachifaon (PEEL 3FRtABRNer as in
Exanpl e 12 t qsgbkd 1t@Qh@ﬁ1|tled conpound as col orl ess crystals m p.

VR 200M . ees&a ?@pﬁ‘%z oo 3%5%%%"&%,%4&?%3% or 2y 21 A5y or)
2.50(1H m, 3.99(2x36( 2H4rMS (RH,H, U682/ 440, Jrleh debf¥), 7.30-
2 2l g R %?éfﬁ%u%%mw‘%ﬁé& Sy o)
7.2-7.7(8H, nEleheftalHAR ] yE 193 (Foid dsH,;sM,BS5F, /12§ HEOsnental Analysis for
Found (% C. @ 61, SH1E- ]@[f”] § £ I (cmo 355, M 10
Exanpl e 14: Found (%): C 56.67, H 3.87, N 5.
Example 43:
8—Aminomethyl-4-[3}5-bis(trifluoromethyl)benzyl]-
2,3,4,S—tétrahydro-s—oxo-s—phenylpyrido[3,2-
£]1[(1,4]oxazepine , _
A mixture of the compound (500 mg) as obtained in
Reference Example 39, THF (10 ml) and aqueous 25 %
ammonia (10 ml) was heated in a sealed tube at 120°C
for 1 hour. After céoled, 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
was obtained as colorless crystals (443 mg). _
m.p... 188-191°C (recrystallized from THF-ethyl ether)
NMR(200MHz, CDCl;) ppm: 3.71(2H,t,J=5.6Hz), 4.00(2H,s),
4.50(2H,t,J=5.6Hz), 4.89(2H,s), 7.20-7.60(6H,m),
7.81(2H,s), 7.87(1H,s)
Elemental Analysis for C;;H;oN;0,Fg:
Calcd.(%): C 58.19, H 3.87, N 8.48
Found (%): C 58.36, H 3.81, N 8.00
.Example 44: '
4-{3,5-Bis(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-B-methylaminomethyl-s-oxd-G-
phenylpyrido[3,2-£f]{1,4]oxazepine
A mixture of the compound (150 mg) as obtained in
Reference Example 39 and 40 % methylamine-methanol
solution was stirred for 30 minutes at room
temperature. The solvent was removed by distillation,

'rHASBEEN
‘ ggyLACED ,




(9S5)-7-[3,5-Bis(trifluoronethyl)benzyl]- e
6,7,8,9,10, 12- hexahydr o- 9- met hyl - 5- (4- et hyl phenyl ) - . This Sheet 1o

6, 12- di oxo[ 1, 4] di azepi no[ 2, 1-g] [ 1, 7] napht hyri di ne The
obtained.in Reference Exanple 15 was rep®ted and treated |nj

as in Exanple 12 to obtain the entitled conpound as colorle

mp. 179-180[err]C (recrystallized fromethyl acetate-

97 i sopropyl ether) NWVR (200 MHz, CDCl[err]) ppm Sanme as the spectrum
of the conpoud@doVatREnphe addsfetenthe meslidiues which was then

Jerr]Herr] I\&ﬁfﬁ@f:s&rhﬂﬁrékh 1 acegakad (%xe gxi:?% Swald 6’%3? N 7 o1
Found (%9: C 61 H, NY err] : err Fb
Exanpl e 15: Wlth(th7r7aP§ Qrsﬁé(tﬁpﬂ|Gaﬁoﬁeﬁﬁynfbyﬁfyrpmoved by

6,7,8,9,10, 11dbexabydt dofl: nethys; 6th8- dheieiédpbemaunde;«alsf Sr?ﬁamhl i de
hanesu

di 2 1.7 ht h di ne
%gkzglnf% QEEOCInO F% gL[ %Egg xiélhﬂpon of the conpound (830 ng) as

obtained in R@fprentEZEla&ﬁCe(ﬂécaydt&llﬁkédlaﬂbmeetﬁy56 akptaitkh stirring
and cooling “ié @hé§§ult|ng m xture was stirred for 50 m nutes,
while still coo I ce, and then a saturated aqueous sodi um

hydr ogencar bo‘?’l‘ﬁ‘éz %W@Fr oﬁD‘?iLﬁ AP ek O, 2 her 2t 0 (2, tgdsHh. 68z red for
40 mi nutes at3r@pp@ﬁegper@tyggzﬂTbeJLgagﬁﬁyglFL?EEQﬁ §36C9x55acted With

ethyl acetate, The extfraci wa AI'6fic acid and a
saturated aqueod@(&Bdrlm 7-80(2H,s), 7.86

Elemental Analysis for C25H21N302F5.
'~ Calcd.(%): C 58.94, H 4.15, N 8.25
Found (%): C 58.71, H 4.25, N 8.35
Examiple 45:
4-[3,5-Bis(trifluoromethyl)benzyl]-8-
dimethylaminomethyl-z,3,4,5-tetrahydro-5-oxq-6-
phenylpyrido{3,2-£](1,4)oxazepine _
Dimethylamine (1 ml) was added to a THF (3 ml)
_solutiem of the compound (150 mg) as obtained in
Reference Example 39, and then 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 extract was
washed with water and dried, and the solvent was

removed by distillation. Thus, the entitled compound
was obtained as colorless crystals (128 mg).
m.p.: 186-188°C. (recrystallized from ethyl acetate-
isopropyl ether) :
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(14,s), 7.30-7.50(5H,m), 7.81(2H,s), 7.86(1lH,s)
Elemental Analysis for C,sH,3N;0,F:

Calcd. (%): C 59.66, H 4.43, N 8.03

Found (%): C 59.43, H 4.49, N 7.84
Example 46: :

4-73,5- Bls(trlfluoromethyl)benzyl] 8~

BT HAS BEEN
THS S PLACED
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chl ori de sol ut+enr—and-dried, _and then the solvent was renoved b'y
distillati on The resi due was dissolved in THF (25 nm), and sodi um hydri de

(60 %oily) (B weﬁ;eralthﬂbcédt hereto and stirred for one hour with heating
under refl ux xture wad1di luted with ethyl acetate, washed
with diluted h i d, aqueous sodi um carbonate and a saturated
sodi um chl ori de so u I on, d then dried. After the solvent was renoved by
distillation, the entitled corrpound was obtai ned as colorless crystals (460

my). mp. 25CYEsipropylamteenethyl2ed, 4 Sntetnphydsersrexostryl et her)

NVR( 200MHz, %{1 ﬁ%ﬁ 14913 @_g f 8H03dx826phe 1. 73(1H. M), 1.95-2.40(2H, m),
2. 98(1H, d, J=15Hz) gala rr; 98
3.97(1H, d, J=15Hz) CF&%E&?% 199 60ofi,pl)swas afdgd)tesp, THF (10

6.93(1Hd, J= 7n51‘12)sol7u11ﬂ£11drfdﬁhd—8olﬁpc3uﬂh*21155’ Rg7]. A67bbthinéd8linlH, s),
8.91(1H, dd, J 2. OHz)E El e nt Anadya1 8 aHZSQBOZF&f
Cal cd. (% : cReFmIce Exanple \J9, and thengeafedoypndar gefdax for, o5 |\
7.57 Exanpl e 1%:hours. (+The- §el.\8e15t Bvaét rembuedobyt Hikrhddaylibn, and
6,7,8,9, 10, 11- t ( Ip )
6, 13- di oxo- 1§#—i ? | gaz%c%@ho?% 1iﬁe ??Lg%ﬁébh %lhdwﬁg then The corrpound as
obt ai ned in Rsttragied I%ﬁhylwégetéﬁﬁtedThﬁdeKﬁﬁéﬂ§dwﬁﬁ washeshe manner
as in Exanpl gyilgh tvpa@éx.t aéxﬁhlttﬁh?:l.é‘d'ﬁ'éﬁ&dtﬁénﬁeﬂi?énﬁswﬁ@ eemeveacbyst al s.
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 entit_:led compound was obtained as colorless

crystals (127 mg).
m.p. - 129-131°C (recrystallized from ethyl acetate-
hexane) '
NMR(200MHz, CDCl;) ppm: 0.44(4H,m), 2.19(1H,m),
3.69(2H,t,J=5.6Hz), 3.97(2H,s), 4.48(2H,t,J=5.6Hz),
4.87(2H,s), 7.25(1H,s), 7.26-7. 55(5H m), 7.79(2H,s),
7.86(1H,s)
Elemental Analysis for C;H,3N;0,Fs-1/6 Hzo.
Calcd.(%): C 60.22, H 4.37, N 7.80
Found (%): C 59.98, H 4.40, N 7.85
Example 47: _ :
4-[(3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-S-(N-methylpiperazinomethyl)-5—oxo-5-
phenylpyrido(3,2-£f][1,4)oxazepine '
N-Methylpiperazine (1 ml) was added to a THF (1
ml) solutimn of the compound (150‘mg) as obtained in
Reference Example 39, and then stirred for 15 hours at
room temperature. The solvent was removed by
distillation, and water was added to the residue, whlch
was then extracted with ethyl acetate. The extract was
washed with water and dried, and the éolvent_was
removed by distillation. Thus, the entitled compound
was obtained as colorless crystals (105 mg).

THIS SHEET HAS BEEN
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m p. 2804281[err]C (recrystallized fromethyl acetate-THF i sopropyl

et her) NVR(200MVHz, CDCl[err]) ppm 0.91(3H,d,J=6.8Hz), 1.73(1H m,

1.95-2.40(2H, m, 2.37(3H,s), 2.97(1H, d, J=15Hz), 3.35- 3.62(2H m,

3.99(1H,d, J=15Hz), 5.10(1H, dd, J=14,5. 3HD, 5.46(1H, d, J=15Hz),

6. 83(1H, dd, J=7.8,1.6Hz), 7.05(1H d, J=7.8Hz), 7.25(1H, d, J=7.8Hz),

7.34(1H,dd, J=7.8, 1. 6Hz), 7. 46(1H dd, J=8. 4(4 Zgg)J Z 37(2§L§§ o o

7.55(1H,dd, J=8. 4, 1. ) s), 8.91(1H enment a

Anal 3(/si s for By en]iF'i FP%{’Er fEf&PFPEé#FFd from exhyd @metate-2.83; H,

4.39; N, 7.33isopropglindthéy) C, 62. 61] H 4.21; N, 7.12. Exanple 17:
9R)-7-[ 3, 5- aro yl)benzyl ]

gs 7)8 9[ 10, 1?‘#&%“&#6'9%? |PRM: %‘-%%%z%lph%n%l‘m br),

13H[ 1, 4]d|azbc$moﬁa bry} Blsalnnpgyhysidumen ,J=Bh@gneqnpound as obtalzed
I n Reference 8 S ct reat nner as
Exanpl e 15 tdgﬁﬁggéﬁ %h%¥2n§ﬁ??édgc%gﬁgﬂ 3? 2}h2§§'cgeg

99 mp. 24b- ?QV?EFN}EIZr%b(?ﬁtmhbl2e87KdHnBethyI acet at e- |sopropyl
et’her) NWR (a@pb&@gtagixgg glg F8§: ﬁﬁ%§qaﬁﬁbhe spectrum of the conpound

of Exanple 15 [er [err El emental Anal ysis for.
derr]; Cal coéelysd %) 52. 26: 664,20, 1H: 4N887 §¥19.68 Found (%: C

62.13; H 4.13, NFdud€ (%): C 59.96, H 5.00, N 9.51
Example 48: '
8-Acetylaminomethyl-4-[3,5-
'bls(trlfluoromethyl)benzyl] 2,3,4,5- tetrahydro-s-oxo-s-
phenylpyrido(3,2- -f])(1,4)oxazepine
Acetic anhydride (1 ml) was added to a pyridine (3
ml) solutimof the compound (150 mg) as obtained in
Reference Example 43, -and then stirred for 20 minutes
at room temperature. The solvent was removed by
distillation, and ethyl acetate was added to the
residue. The resulting mixture was washed with 1 N-
hydrochloric acid and water and dried, and then the
' solvent was removed by distillation. Thus, the
entitled compound was obtained ‘as colorless crystals
(113 mg). '
m.p. 223-224°C (recrystallized from THF-ethyl ether)
NMR(200MHz, CDCl;) ppm: 2.07(3H,s), 3.72(2H,t,J=5.4Hz),
4.49(2H,t,J=5.4Hz), 4.56(2H,d,J=5.4Hz), 4. 88(2H,s),
6.62(1H,br), 7.21(1H,s), 7.22-7.55(5H,m), 7.80(2H,s),
7.87(1H,s)
Elemental Analysis for CyH, N;O5F ¢
Calcd.(%): C 58.10, H 3.94, N 7.82
Found (%): C 58.06, H 3.97, N 7.99
Example 49:
4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-methanesulfonylaminomethyl-5-oxo-6-
phenylpyrido{3,2-£][1,4]oxazepine
Triethylamine (0.085 ml) and methanesulfonyl



Exanpl e 18: (9R)-7-[3,5-Bis(trifluoronethyl)benzyl]-

6,7,8,9, 10, 11- hexahydr o- 9- net hyl - 5- (4- net hyl phenyl ) -

6, 13-di oxo- 13H[ 1, 4] di azoci no[ 2, 1-g] [ 1, 7] napht hyri di ne The conpound as
obt ai ned in Reference Exanple 19 was rldfcted and treated in the sane manner
as in Exanple 15 to obtain the entitled conmpound as col orl ess crystals.

mp. 226-228[err]C (recrystallized fromethyl acetate- isopropyl ether) NWR

(290,10 il PREloSRT Pl SHAGALAS! s PR Sk

Clerr]H err] MfertHeo[comgdijred r (150 mg) Gas Cobtddned iA2RE8Eerkncé. 39; N, 7.33
ot (0" Coffuity 11, 58 thod 30, EGFSe ] noue . zoon

6,7, 8,9, 10, 1tampanathre 9- (Rheh\dorarst drax orémphedyby distillation, :

13H-[1, 4] di azd réq{f?yl%'élﬂet{éltg]mgﬁ&H/é& dl.i:t.r:'eth?j Fﬁl?ﬁtéggm)@ﬂgd as obt ai ned

I n Reference Exanple 20 was reacted and treate ane manner as in

Exanpl e 15 t FOBHRING RIXTS [HaF CofhRtvhsh cageeresspetgssitm. m p.
242- 244] er r ] Garteaarss aldlwtexbi raa afdbér 4504 28 £1ed SORAAPYheht BRE) NNRS(ZOO

100 err] OuHE 1 et bigtet ianion. Aihysrcche, T
d err] H err] Nndrijl@ceradnifosmnd :was obtained as colorless crystals
(108 mg). ' |
m.p. . 194-195°C (recrystallized from THF-isopropyl
ether) : ' :
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,sH,;N;O0,SFs-1/2 H,0:
. Caled.(%): C 51.55, H 3.80, N 7.21
Found (%): C 51.43, H 3.78, N 7.07
Example 50: N '
6-[3,5~Bis(trifluoromethyl)benzyl]-5,6,7,8,9,10<
_hexahydro-3,9-dimethyl-5,10-dioxo—4-phénylpyrido[2,3-'i
£)[(1,4])]diazocine .
_ Triethylamine (0.42 ml) and methanésulfonyl
chloride (0.24 ml) were added to a THF (15 ml) solutim
of the compound (370 mg) as obtained in Reference '
Example 33, and then stirred for 1 hour at room
temperature. Aqueous saturated sodium
hydrogencarbonate solution (15 ml) was added to the
reaction mixture and further stirred for 40 minutes at
room temperature. Then, the mixture was extracted with
ethyl acetate. The extract was washed with diluted
hydrochloric acid and saturated saline solution and
dried, and then the solvent was removed by
distillation. The residue was dissolved in THF (30
ml), and sodium hydride (60 % oily) (84 mg) was added



Calcd. (%: C 62.25; H 4.14; N, 7.51 Found (%: C, 62.07; H, 4.15; N

7. 36 Exanpl e 20: (99)-7-[3,5-Bis(trifluoronethyl)benzyl]-
6,7,8,9, 10, 11- hexahydr o- 9- net hyl - 5- (4- nethylphenyl)
6, 13- di oxo- 13H-[ 1, 4] di azoci no[ 2, 1- g] [ 11 ¥ napht hyri di ne The conpound as

obtained in Reference Exanple 21 was reacted and treated in the same nmanner
as in Exanple 15 to obtain the entitled conmpound as col orl ess crystals

227- 228 | d,f t at e- th NVR
(500 Mo - encihebersd’ SaAVRbAL RN BRaprO TRl £REhE! Rinud R he L &
16 [err] : -10Fsuletng. edctiedHnixEhesewasl dAdakpdi withr ethyl

Cerr]Herr] '\E%E%%erfﬂxglegéé&ed wiggahﬁgu(:é‘zl B%dr@%t&%nc atrgy N 733

Found. (%: C H 4.4
4-13, 5- B|s(trﬁqmgen%n%QQymwb@@gyppage3sqlgtlon and saturated saline

tﬁtrahydro g §6@h@1@m?ﬂdﬁdéfh@¥éaé€E§ éneeL%%gééglaagpkggo rghgture of
e compoun as_ o ef er e
pota53|un1car %Eﬁ%nng)T “ﬁ’x?ﬂ@n@nFiBlﬁF)CRBE°§P@rWB& P@Fagnﬁﬁhrs

with heating asmhnlmfiéws c¥ysealshe21B8amghon nm xture was cool ed, water was
added ther ety ey pdPodi Uk ait Ltk dun R hegpatate: T
distillation. lﬂQHEpPYlmﬁthﬁrlled conpound was obtai ned as col orl ess I
Ciher, NI LG R LA S 5 o>
2.18(3H, s), . H,m), 3.04(3H,s), 3.54(3H,m), :
4.09(1H,dd,J=14,7.2Hz), 7.2-7.6(5H,m), 7.48(2H,s),
7.74(1H,s), 8.69(1H,s)
Elemental Analysis for C,gH;N;0,Fs-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+) [(C25H21N3O,_F5) ]
Example 51:
6-[3,5-Bis(trifluoromethyl)benzyl}-5,6,7,8,9,10-
'hexahydro-9—methyl-5,10-dioxo-4-phenylpyrido[2(3-
£1[1, 4]d1azoc1ne . _
The compound as obtalned in Reference Example 34 |
was reacted and treated in the same manner as in
Example 50 to obtain the entitled compound as colorless
crystals.
m.p. 167-169°C (recrystallized ffom ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 2.05(1H, m), 2.87(1H,m),
3.10(3H,s), 3.36(1H,d,J=14Hz), 3.48(1H,d,J=14Hz),
3.97(1H,m), 4.26(1H,dd,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,sH;jN;0,F:
Calcd. (%): C 59.18, H 3.77, N 8.28
Found (%): C 58.90, H 3.81, N 8.05
. Example 52:
6-Benzyl-5,6,7,8, 9 10-hexahydro-3,9-dimethyl~5,10-



101 4.86(1H,s), 6.87(1H,d,J=5.2Hz), 7.30-7.50(6H, m, 7.79(2H s),
7.85(1H,s), 8.21(1H,d,J=5.2Hz) Elenental Analysis for
CerrJHerr]Nerr]OF[err]: Calcd. (%: C 59.36; H 3.68; N 9.03
Found (%: C, 59.24; H, 3.66; N, 9.06188 M5 nfz: 465 (M)
[(C[err]H[err]N[err]O:[err])[err]] Exarrple 22:

5-13, 5- Bls(trlfluororrethyl)benzyl] 2,3,4

t et rahydr o-6- oxo- 7- phen 6H i do oxa200|ne The conpound
as obtglned idt e§¥£n§§x5&¥§§49 [£;£§5 %lgﬂ 20G+Rfeated in the sagg
manner as in Exam@4£éhbyk>uﬂnzuhydfuxy§ﬁn§1pdscmewnyndzas colorless

ot her ) NVRI 2SI SR et S ThECMpoRER) BT, | OPT OPY!
e

2 gggiﬂ g? j4rmxs{@as:praﬂamadnhyzraaquinm , Uhe 5compound as obtalned

5.50( 1H, d, J= L3 é%z% ’!E;Hla(g%‘lﬁf( %S%ﬁ'uﬁjtﬂg‘"%%ﬁ%ﬁi’g éﬁzéﬁid Lreatsa &

7. 83( 1H, s) &-hel (spMQ) MAMNENR1AS BRI 4 AR @%f—%ﬂ’-‘%ﬁze xample 33)
Cerr]Herr] My dddcaiad Exﬁ{ r'c]reau:ed ﬁ@'ﬂ%(%me@naﬁﬂeﬁoasHln3 78; N, 5.83

ZOl[JgdS( g? 5 '[C;Eixf%?‘lfareorﬁ iﬁﬂ )nﬁgﬁxﬂ ]trga Serhangied compound as colorless

tetrahydro-?cmydqdliboxo 6- phenyl pyrido[ 3,2- f][1, 4] oxazepi ne The
same mnner SR BRI CORSEE faed M R e T ass
crystals. nlpSQPMPEMiHQ#th)(recrystalllzed fron1ethy| acet ate- isopropyl
ether) NVR(2Qfdimodsiid [ &udl,; ) Pppi: 211363 kad, F=24 A tuz)5. 8Hz) .
2.17(3H,s), 2.69(1H,m), 3.02(3H,s), 3.27(1H,d,J=13Hz),
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 Cy4Hys N30, 2
Calcd.(%): C 74.78, H 6.01, N 10.09
Found (%): C 74.52, H 6.13, N 10.82
Example 53: -
6~-[{3,5-Bis(trifluoromethyl)benzyl]-9-ethyl-
' 5,6,7,8,9,10-hexahydro-3-methyl-5,10-dioxo-4~-
- phenylpyrido[2,3-£f][1,4]diazocine.
N-[3,5-Bis(trifluoromethyl)benzyl]- 2-
ethylaminocarbonyl-N-(2-hydroxyethyl)-5-methyl-4-
phenyl-3-pyridinecarboxamide (this was prepared by
reacting the compound as obtained in Step 3 in.
Reference Example 33 with ethylamine and treated in the
same manner as in Step 4 in Reference Example 33) was
reacted and treated in the same manner as in Example 50
to obtain the entitled compound as colorless crystals.
m.p. 228-229°C (recrystallized from ethyl acetate-
isopropyl ether) | '
NMR(200MHz, CDCl;) ppm: 1.33(3H,t,J=7.0Hz),
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,d,J=14Hz),
3,57(1H,m), 3.77(1H,m), 4.03(1H,dd,J=15,7.6Hz), 7.2-



102  4.42(2H,tJ=5.8Hz), 4.80(2H,s), 7.16(2H nm, 7.47(3H,m, 7.65(2H, s),
7.81(1H,s), 8.32(1H,s) Exanple 24:
5-13,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

t et r ahydr o- 8- net hyl - 6- oxo- 7- phenyl - 6HIM& i do[ 2, 3- b][ 1, 5] oxazoci ne The
conpound as obtained in Reference Exanple 25 was reacted and treated in the
sane manner- as in Exanple 11 to obtain the entitled conpound as col orl ess
crystals. m .. 6480, 082 & +48¢ AH ax)y vt 14 Xiggs ] odn &9 hyH,a)et at e- i sopropyl

th NVR( 2 2. 07(3H, 2. 28( 1H,
g. 222)1H, dde%‘?ﬁpgﬂgQ&fﬁ (J:fz I'gi‘é@ 13 O—lz)( 4. (r)r)S(lH,d,\(J=15.n)6Hz),
4.27(1H, dt , J=12. 6.CRlmd.) (%1 63(CLIE QKRS JH 24 633, AN27 085) ,

5. 45( 1H, d, J=15. 6 H Mo ¢ 57 2 7§(3+55) . 8.29(1H s) Exanple
25: (+/-)-7-1.3, %Bﬁgq()?rlfluoro%egthyw %‘esngy s

6,7,8,9, 10,1 *F- 9- hydr oxy- 5- (4- et hyl phenyl)
6, 12- di oxo[ 1, 4] di @qm,mdz&(kﬂ]ﬂhoﬂdim Vb&h Pl ]-6 7I®¢99@0pwnd as

s i Bxanp| BeSAge ~§f?}?@@%ﬂ“ﬁseﬁ§n&wﬁé‘ﬁér€%ﬁ% efrsls cryatal s, mp.
282- 283[err]@y@d@r{;ﬁst%d]l[zla(ﬂfdmncamm@ne ethyl ether) NVR(200MHz, :
SD%ETF&%} spng i%ﬁ% %ﬁé’d‘("ﬁ%%/ 3’%%@%“%%%8%?&@?%5% =15Hz) ,
4.60(1H m, 9asireackes @ng-t3eated in the same manner as in

Example 50, to obtain the entitled compound as

colorless crystals. . |

m.p. 247-249°C (recrystalllzed from THF-ethyl acetate-

isopropyl ether) _

- NMR(200MHz, CDCl,) 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,d,J=15Hz), 7.0-7.5(7H,m),
7.75(1H,s), 8.59(1H,s)

Elemental Analysis for C,;H,3;N;0,F¢:
‘Calcd.(%): C 60.56, H 4.33, N 7.85
Found (%): C 60.41, H 4.46, N 7.87

EI-MS m/z: 535 (M') [(CgHzsN;0,F;)*] |

Exémple 55: :
4-(3,5-Bis(trifluoromethyl)benzyl]-8-
_hydroxymethyl-2,3,4,5-tetrahydro-5-oxo-6-
_phenylpyrido[3,2-f][1,4]oxazépine
A mixture of 8-acetoxymethyl-4-({3,5-
bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-oxo-6-
phenflpyrido[B,z—f][1,4]oxazepine (Exampie 37) (4,51
' g), ethanol (50 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, and extracted with ethyl acetate.
The extract was washed with water, dried and evaporated
to give the entitled compound as colorless crystals



5.61(1Hx5/8,d,J=15Hz), 5.68(1H n), 6.92(1Ht- like, J=3.8Hz),
7.19-7.86(8H,nm, 8.95(1H,d, J=4Hz) El enental Analysis for
CerrJHerr]Nerr]derr]Ferr]*1/4H err] O Calcd. (%: C, 59.42; H
3.83; N 7.42 REPLACEMENT SHEEY Found (%: C, 59.45; H
3.74; N, 7.39 EI-M5 mlz: 561 (Merr])
[((err]Herr]Nerr]Qerr]Ferr])[err]] Exanple 26:

7-Benzyl -6,7,8 z iﬂ 12- hexahydr o- 6, 12- di oxo-'5-

phenyl [ 1, 4] di ab&p *1-g][1, 7] naphthyridine . N-Benzyl-7,8

di hydro-7- (3= hmdpoxyﬁ96391f28(Ugorﬁstallized from ethyl acetate-

phenyl - 6- pyrid carboxam de (this was obtained by reacting
t he conpound a§L§B? P# E,'tfu:"lgIZference Exanpl e 27 with 3-am no- 1- propanal

and treated i nNHRéZQQPﬁEzwaﬁﬁﬁﬂ-s)asPE!W Ref 19 €hd eb Exadpl & (28) twds5r6H8)ed and

treated in theys ngLea 121t 040 entd¢l ed conmpound
as color:ess crygggFﬁae A5 §g 8 5?2?659 g)fecrystéﬁﬁggéd fﬁghlethylnp -
acetate- ethyl 7e8RéFH, NWR(Z@@M%BH:EECIFe P Epgh- 1.7-2.2(2H m,

3.2-3.6(3H M , g4anBliaHsg: )= 14%&) 4. 89( 1H, d, J=14Hz) ,

S 99T e, BB I oA BT 5 U0

7- Benzyl -6, 7, 8t8tﬁ9hﬁdrbesahxd#&-ﬁhéﬁyd 9xddo{3,2-£](1, 4]oxazep1ne-8-

prony! L3H L1, AL haggsioohgsd ol L1 7] nasht by 1dne

phenyl - 6- pyr|d0[3 4Abppytu§eneéaﬁbbiaﬁrbes«KMxihngramathyﬁibdﬂFYi&Kﬁﬁng

E?gafggpound aﬁygpggyﬂggh&m BeﬁeKGQQEeEéQHQEQO-EJNxbh64 am no- 1- but anol and
phenylpyrido(3,2-£](1,4]oxazepine (Example 55) (3.49
g), 2N-NaOH (100 ml) and pottasium peimanganate (2.22
g) was stirred for 45 hours'at_room temperature. To
the reaction mixture was added saturated aqueous sodium
thiosulfate - (10 ml). After the pH of the mixture was
adjusted to ca.3 using hydrochloric acid. The mixture
was extracted with ethyl acetate-THF (1:2). The

" - extract was washed with aqueous sodium chloride
solution, dried and evaporated to glve the entltled
conmpound as colorless crystals (2.74 g)
m.p. 119-123°C (recrystallized from methanol-ethyl
ether) : '
NMR(200MHz, DMSO-d) ppm: 3.94(2H,b), 4.46(2H,b),
. 4.91(2H,s), 7.25-7.55(5H,m), 7.90(1H,s), 8.06(2H,s),

8.12(1H,s).
Example 57:
o 4-(3, 5-315(trlfluoromethyl)benzyl]-2 3,4,5-
tetrahydro-5-oxo- 6-phenylpyr1do[3 2- f][l 4 Joxazepine-8-
carboxamlde
' A nixture of 4-{3, 5-bls(trxfluoromethyl)benzyl]-
2,3,4,5-tetrahydro-5<oxo-6-phenylpyrido(3,2-
£][1,4]0xazepine-8-carboxylic acid (Example 56) (220
mg), THF (15 ml), DMF (catalytic amount) and thionyl
chloride (0.087 ml)'wés stirred for 2.5 hours with



in the sane manner as in Reference Exanple 16) was reacted and treated in
the sanme manner as in Exanple 15 to obtain the entitled conpound as
colorless crystals. mp. 243-244[err]C (recrystallized from acet one- et hyl
et her) NWMR(200MHz, CDCl[err]) ppm 1.82P.3(4H m, 3.15(1H.m,
3.35-3.65(2H, M., 3,76(1H, d, J=15Hz), 5.15(1H,dd, J=14,5, 7Hz),

5.42(1H,d, J=15Hz), 6.64(2H,d,J=6.2Hz), 7.0-7.3(4H m, 7. 3- 7 7(6H, M,

8. 91( 1H, dd J=4.2,1. 8Hz) 04

Substitute Sheggaxlggfﬂpggr reé}gﬁp|eT§g solvent was evaporated, and

7-Benzyl - 6, 7+ 8tRel@eblidhe, &asoanabbdbed6lh41mﬂnvlo ml). To the

5- phenyl -[ 1, 4]d| ni_no ht h rldlne .
N- Benzyl - 7, 8- d?ﬁ;& gshﬁgkgéyﬁgﬁﬁg 2 (2 ml). After being
phenyl - 6- pyri det:i;réehl] }fym di heaar haxarnsbde tehperataregbttienad Aureaeds ng

t he conpound. as_o EﬁéﬁﬁQed R@%:gﬁgcgﬂgng 27 mnt@bqﬁgwégkéry no

and treated i n°PR marnner n was r1'ed d and
treated in t hethamniximrer wvas extErgtpdewitht (ehﬁytlalacaﬁaé:aant i®Heed conpound

as col orl ess CE E%E% ﬁgsp gggéd&%:% f’kgreﬁ egﬁgél#dzgj‘?g d;._rgf'é&}@o

acet at e- ethyl VR( 2
2.09(2H, M ggvg tlgdlgogpggngqg colorless crystal (163
3. 50( 1H, dt | J[e g)315Hz, J[err]—6 4Hz), 3. 64(1 d, J=15Hz),

¢ T S A A O S oo . 1 o
Exanpl e 29: isopropyl ether)

S NMR(200MHz, CDCl,) ppm: 3.74(2H,t,J=5.6Hz),
4.50(2H,t,J=5.6Hz), 4.92(2H4,s), 5.80(1H,b), 7.30-
7.55(6H,m), 7.83(2H,s), 7.89(1H,s), 8.20(1H,s).

The compounds of Examples 58 to 63 were similarly
prepared by reaction and work-up as described in
Example 57 ueing 4-{3,5-bis(trifluoromethyl)benzyl]-
2,3,4,S-tetrahydro-s-oxo-6-phenylpyrido[3,2- '
£][1,4)oxazepine-8-carboxylic acid (Example 56) (via
the acid chloride) and substituted amines (methylamlne,
dimethylamine, n-butylamlne, p;perldlne, morpholine,
and l-methylpiperazine). The physico-chemical data are
described below. .

Example 58:

4-[3, 5~Bls(trlfluoromethyl)benzyl]-N-methyl-
2,3,4,5-tetrahydro~5-oxo-6-phenylpyrido(3,2-
£][1,4]oxazepine-8-carboxamide
m.p. 145°C (decomposed) (recrystallized from THF—ethyl
ether)

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).
Example 59:

- 4-13, S—Bls(trxfluoromethyl)benzyl]-N N-dimethyl-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido(3,2-



7-(3,4-D chl orbenzyl)-6,7,8,9, 10, 12- hexahydr o-

6, 12- di oxo- 5- phenyl [ 1, 4] di azepi no[ 2, 1- g][ 1, 7] napht hyri di ne

N- (3, 4-Di chl orobenzyl ) -7, 8-di hydr o- 7- ( 3-

hydr oxypr opyl ) - 8- oxo- 5- phenyl 6- pyri doR2, 4- b] pyri di necar boxam de (this was
obt ai ned by -reacting the conpound as obtained in Reference Exanple.28 with
3-am no- 1-propanol and treated in the sane nmanner as in Reference Exanple

13) was reacted and treated.in the same manner as in Exanple 12 to obtain
the entitled cbipduftdoxazepigrr-8ssazbpsamide iy v 224-226[err] C

(recrystal liZeg, brOQBQLDBB°&CQk&t&ys&hﬂmlzﬁdﬂiﬁbdNMRﬂ%ﬂDNhﬁetifﬁl[e r])

ppm 1.9-2.3(2H nE 3-3 ggs 4.01(1H, d, J=15Hz), 5. 05(1H, d, J=15Hz) ,

5. 49( 1H, dd, J=1358PEAPYL §L8%F)1(2H m), 7.25(1H ), 105

7.38(1H, d, ﬂl 8. ﬁmleomm22 806HY) , pPm 938 1HL (3876) QH3). 15 3tplsg ,30:

7-(3,4-Di chl orhe -6, 7.8, , 17- ros_

6, (13- di oxo- 5- pﬁeﬂé%g%’sgﬂ%ﬂgﬁ?#SZOéi'2??2%/’%1’%_93 1582 b $(45 of he

N—(3,4-Exchlorobeszylﬁozsﬂsmdbhydﬁ@(la,@a, 7.82(2H,s), 7.88(1H,s).

hydr oxybut yl ) - §§?§ﬁ t% enyl 6- pyri do[ 3, 4- b]pyrldlnecarboxan1de (this was
g

obtained by re he conpound as obtained in Reference Exanple 28 with
4- ani no- 1- but anol afd [BrSaBds (itwr iflaoreme tharindenay } Ir et ek Exanpl e

16) was reacted and BL%@E&tharbh@-%%@a@nynaayéﬁyfra gmple 15 to obtain
the entitled cam dund as col orless cr stals m p.” 236-238[err]C ,

(recrystalIlzeﬁliﬁeﬁﬂaeéFGPé ycarboxamide
m.p. 194-196°C (recrystallized from ethyl acetate-

isopropyl ether)

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).

Example 61:

4-[3, S-Bls(trlfluoromethyl)benzyl]-2 3 4, 5— )
tetrahydro-s—oxo-s—phenyl -8~
plperldxnocarbonylpyrldo[3 2~ f][l 4]oxazeplne

© m.p. 218-220°C (recrystallized from THF-lsopropyl
ether) o -
NMR(200MHz, CDCl,) ppm: 1.60(2H,b), 1.69(4H,b),
‘3.44(2H,t,J=5. 6Hz), 3. 72(4H m), 4.46(2H,t,J=5.6Hz),
4.89(2H,s), 7.20-7. 60 (6H, m), 7. 81(2H s), 7.87(1H,s).
Example 62: : :

4-(3, S-Bls(trlfluoromethyl)benzyl] -2,3,4,5-
tetrahydro-8-morphollnocarbonyl -5-0x0~6~
phenylpyrido{3,2-£}{1,4]oxazepine
m.p. 265-266°C (recrystallized 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),

7.59(1H,s), 7.81(2H,s), 7.88(1H,s).

Example 63:
4-[3,5-Bis(trifluoromethyl)benzyl}-2,3,4,5-



et her) NVR(200MHz, CDCl [err]) ppm 1.7-2.3(4H m, 3.14(1H m,
3.39-3.60(2H1), 3.70(1H,d, J=15Hz), 5.14(1H, dd, J=15,5. 9Hz),

5.35(1H, d, J=15Hz), 6. 35(1H dd, J=8.4,2.0Hz), 7.02(2H m, 7.18(1H,d, J=8.4Hz),
7376(6Hrr) 8. 91( 1H, de4018Hz)ZExarrp|e 31: .
(S)-5-[3,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

t et rahydr o- 3, 8- di net hyl - 6- oxo- 7- phenyl - 6Fprrido[2,3- b] [ 1, 5] oxazoci ne

{he san. manner teCrAhvasarar LE7 (A HEEnTLBRBe Raf In¥ T ragBETAITRTRE™8 " 1"
col orl ess crystphenyh+rpyrida(3i28£3(iL} €)oxacepinet-Bi-cavbbramigiehyl acet ate-.
2 30( Th m 2. SITAH, 55=180 o) {POgFyRrRRt Ered tpom) HRE . 18oPEoRAS) 11
4.06(1H, d, J= 15 @thgr)4 59( 1H, dd J=5.2,12. 4Hz), 5.44(1H,d, J=15.4Hz), -

7. 37(2H, s) %%ﬁ%h%?bmz 7§6é Blp e 2 X;: P s) 2. 45 2H,m),

106 Elenenta ysSi s err] H err err C&;rr F err
Cal cd. (% : c:$15ﬁ22Hrmnrsé SA(BHpm), 3. ?baﬁdtr HE)61. 3@4(HH&n62 N
5.70 [err]: -10§, §sgﬁh—t9J2§76H£%K1&389%)HE§§gpb62§27 .50(5H,m),

3, i |
(R anyar o5, o\ ki SR RBLUBREN)) - Einfumam . o

The compounds as described in Example 64 - 72 were
0 obtained as colorless crystals from the compounds of -
Reference Example 37 - 45, respectively, by
substantially the same reaction and work-up as Example
11 (i.e., by cyclization in the presence of sodium
hydride in THF). The phyéicofchemical data are
5 described below.
Example 64: _
2,3,4,5-Tetrahydro4570xo-6-phenyl-4-(3;4,5-
trimetﬁoxybenzyl)pyrido[B 2-f](1,4]oxazepine '
.« m.p. 177-179°C (recrystallized from acetone-ethyl
)~ ether) : -
_NMR(200MHz, CDCl,) ppm: 3.70(2H,t,J=s.enz),-3.85(53,;),
3.87(3H,s), 4.34(2H,t,J=5.6Hz), 4.72(2H,s), 6.60(2H,s),
-7.24(1H,d,J=5.2Hz), 7.30-7.55(5H,m),
8.42(1H,d,J=5.2Hz).
) Example 65:
4-(3,4-Dichlorobenzyl)- 2 3,4, S-tetrahydro-s-oxo—s-
phenylpyr:.do [3,2-£])[1,4])oxazepine .
m.p. 189-192°C (recrystallized from THF-ethyl ether)
NMR(200MHz, CDCl;) ppm: 3.67(2H,t,J=5.4Hz),
) 4.42(2H,t,J=5.4Hz), 4.71(2H,s), 7.10-7.70(9H,m),
' 8.43(1H,d,J=5.2Hz).
Example 66:
4-(3,4-Dimethoxybenzyl)-2,3,4,5~-tetrahydro-5-oxo-
6-phenylpyrido[3,2-f][1,4]oxazepine
m.p. 175-176°C .(recrystallized from THF-ethyl ether)
NMR(200MHz, CDCl,) ppm: 3.67(2H,t,J=5.4Hz), 3.85(3H,s),



b] [ 1, 5] oxazoci ne The conpound as obtained in Reference Exanple 30 was
reacted and treated in the sanme manner as in Exanple 11 to obtain the
entitled conmpound as colorless crystals. mp. 147-149[err]C
(recrystallized fromethyl acetate- Hdéne) NVMR(200MHz, CDO [err]) ppm
Sane as the spectrum of the conpound of Exanple 31 Elenental Analysis for
Cerrl]Herr]Nerr]Jerr]Ferr]: Calcd. (% : C61.42, H4.36, N&5.51
Found (9 : C61.26, H4.33, N5.69 [err] : +102.5 errL (C = 0.573,

CHO [err]) Exahpdb(3Bis), 4.29(2HptpI=hs4Hz) aoftohd{ BHI 5§ enEyﬁP-z 3, 4, 5-

t et r ahydr o- 8- r’q&td’u{gﬁ ;Qj< ‘ﬁ ﬁ(‘»‘ﬁt'@y\ﬁ*goﬁﬁzi 91 Bd-4l9ypBADPMYS The

conpound as obtalined 1n ehce Exanpl e was reacted and treated in the
same nanneran§14pti%ﬂ$ %Fii E®) obtain the entitled conmpound as col orl ess
crystals. m p.gddpl&3@Eir] C (recrystallized fromethyl acetate- isopropyl

ther) NVR(200NMHz, 58( 3 69( 2H, t, J=5.-4Hz) , '
4 4$E)ZH d, J ( =5. 4Hz) , f%j%&if&ir%y?p?i Fi#%?ygzibig‘mf 5€'('5H m. 7. )80(2H s)’
7.86( 1H, s) El epteanipl pyaridiy 63 52+ 61 [ U] £jokakepihélerr]Jerr]Flerr]. 1/ 4-

err10 110 Poaddyabhy o ebod mecnanERiBinll

59.42, H 3.82"Ws5
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,d, J=5. 2Hz),
7.30-7. 55(5H,m), 8.39(1H,d,J=5. ZHz)
Example 68: .
| 2,3,4 S-Tetrahydro-s-oxo- -phenyl-5-(3,4,5-
trimethoxybenzyl)-6H-pyr1do[2,3-b][1,5]oxazoc1ne -
m.p. 155-156°C (recrystallized from ethyl acetate-ethyl
ether) '
NMR ( 200MHz, CDCl,) ppm: 1.65-1. 85(1H, m), 2. 29(1H,m),
3.40-3.75(2H,m), 3.77(6KH,s), 3.87(3H,s), '
4.07(1H,d,J=14.2Hz), 4.27(1H,m), -4.66(1H,m),
- 5. 22(1H d, J=14. 2Hz), 6.53(2H,s), 7. lS(lH d,J=5.2Hz),
7. 35(5H m), 8.40(1H,d,J=5.2Hz).
Example 69:

¥ (S)-5-Benzyl-2,3,4,5-~tetrahydro-3~-methyl-6-oxo-7-
phenyl-6H-pyrido[2,3-b][1,5)oxazocine
m.p. 139-141°C (recrystall;zed from ethyl acetate-
.Lsopropyl ether)
NMR(200MHz, CDCl,;) ppm: 0.84(3H,d,J=7.0Hz), 2.43(1H.m),
3.12(1H,d,J=14.8Hz), 3.39(1H,dd,J=15.4&10.2Hz), 3.72-
4.00(2H,m), 4.60(1H,dd,J=12.4&5.2Hz),
5.51(1H,d,J=14.8Hz), 7.16(1H,d,J=5.0Hz), 7.20-
7.50(10H,m), 8.39(1H,d,J=5.0Hz).
Example 70:

(R)-5-Benzyl-2,3,4, S-tetrahydro-B-methyl -6-0x0-7-

phenyl-6H-pyrido(2,3-b](1,5]oxazocine
m.p. 139-140°C-(recrystallized from ethyl acetate-
isopropyl ether) '



5-(3,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

t et rahydr o- 9- net hyl - 6- oxo- 7- phenyl - 6H pyri do[ 2, 3- b][ 1, 5] oxazoci ne The
conpound as obtained in Reference Exangle 32 was reacted and treated in the
same manner as in Exanple 11 to obtai #2Bhe entitled compound as col orl ess
crystals. mp. 164-165[err]C (recrystallized fromethyl acetate- isopropyl
et her) NVR(200MHz, CDC [err]) ppm 1.79(1H m, 2.30(1H, n) 2.56(3H,s), '
3.35(1H, m, 3. 77(1HJR 4- 1H,d, J=15. 2Hz), 4.31(1H m, 4.65(1H M,

5. 49(1H, d, J=15NMBA)2 ») PPme-vheogsmenps therepestrupm of tihes) .
El enental Anal &ﬂaqﬁg gk@ew]qew]ﬂew] Cal cd. (% : C
. 60.73, H 4.08 Fou C 60.43, H 4.04, N 5.74 Exanple 35:
4-[3, 5- B|s(tr|ﬁP@§E8ﬁb Hyl)benzyl] 2 3,4,5-

t et rahydro- 8- met hyl - %mm(@,gh@w(rtwuﬂﬂo%o?ueéﬂ y1)y Keo2pZ 2 13, £; 5i de

2?%?88%252“'Ca%wq@oin@%ﬁ’%éq%%d ettt SFnig ﬁf T Sgpuor

hours at roonlmqqngswbxazodﬂm@ sol vent was renoved by distillation, and

aqueous potassium ca}_ tﬁﬁqﬁt Iz’étc'r‘}%h .akcgdaedféoq“t $fdééjé’f%t¥‘h' ch was

then extract ed™#'h acet'ate AT act Was wa aqueous -
potaSS|un1carbammp;qnﬁhnﬁthﬁnhmidrled and the solvent was renoved by

di stillation. Qddiﬁ!zemdﬁdlg gﬁﬂpounm?ﬁ abhawngﬁzgs 20la@Thes ) ,

crystals (1.10 g 181- 18 erf]C (rec stal'l'i ze on1TFFL+so ropyl
et her ) NVR( 200440 (386 i) 455, 3. G(HH &3, 3= (B 0y SHa) £5( 2H4 ) |
4.89(2H,s), 7. 33&(9%1@,:1:17,:.1%127.-@&(05@39), 4.20(1H,d,J=15.4Hz),

: '~ 4.63(1H,dd,J=12.6&5.2Hz), 5.50(1H,d,J=15.4Hz),
7.18(1H,d,J3=5.0Hz), 7.20-7.50(5H,m), 7.72(2H,s),
7.84(1H,s), 8. 43(1H d,J=5.0Hz).

Example 72: : _

(R)-5-[3,5-Bis(trifluoromethyl)benzyl}-2,3,4,5-
tetrahydro-3-methyl-6~oxo-7-phenyl-6H-pyrido[2, 3~
b][1,5)oxazocine
m.p. 142-143°C (recrystallized from ethyi acetate-
isopropyl ether) _'

-NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Example 71.
Example 73:

7-Benzyl-6'7 8,9,10, 11—he2ahydro-5-(4—
methylphenyl) -6, 13-dloxo-13H-[1 4]diazocino[2,1-
g}[1,7)}naphthyridine : :

The compound as obtained in Reference Example 46
was reacted and treated in the same manner as Example
15. o '

m.p. 239-241°C (recrystallized from ethyl acetate-
_isopropyl ether)

NMR(200MHz, CDCl;) 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), S5.14(1H,dd,J=14&5.9Hz),
5.42(1H,d,J=15Hz), 6.67(2H,d,J=7.0Hz),
6.92(1H,dd,J=7.6&1.8Hz), 7.1-7.5(6H,m),



108 7.79(2H,s), 7.87(1H,s) Elemental Analysis for
Cerr]Herr]Nerr]Qerr]Ferr].1/2 Herr]C Calcd. (%9: C 57.03, H
3.79, N5.54 Found (%: C 57.15, H 3.77, N 5.16 Exanple 36:
5-[3,5-Bis(trifluoronethyl)benzyl]-2, 328, 5-

t et r ahydr o- 9- net hyl - 6- oxo- 7- phenyl - 6H— pyrido[2,3- b][1, 5] oxazom ne 10- oxi de
The conpound as obtained in Exanple 34 was reacted and treat ed in the sane
manner as in Exanple 35 to obtain the entitled conpound as_col orl ess

crystal's (7277rrdr)5(1rﬂ sd I8 A5 -4z (T-&Q (A3 ] i 28 48 br8%3% hanol - et hyl
et her) NWVR(20@ Mg@(lq:pqa <4l )4sPRPHZY. .60- 1. 82(1H m), 2.42(1H m, 2.61(3H,s),

3.43(1H, dd, J= 3.81(1H ), 4.18(1H,d, J=15.4Hz), 4.25(1H m,
4.78(1H, dd, J= § H?) 5.52(1H, d, J=15. 4Hz), 7.16(1H,s), 7.18-7.50(5H m),
7.72(2H,s), sm) B -menztydl-6A17518),9 9. Of, L Hexaliyd o+ Methy i ®er] . 1/ 2

Herr]O 4 Ql; 4 . C58. 17,
H 4.38, N 5.3f (Yfpi‘F“Yﬁ AR r?e%ﬁilzf”[?%z-‘fco 1844

bis(trifl uorogqt[h.ylmbtawgﬂhhf-rz.,di,ne, 5- tet rahydro 5- ox0- 6- -

phenyl pyrido[ 3, 2- f ] aygy§§a %%ég §g%céﬁgﬁgggl 39 ng)
as obtained in Exarrpqje 4 an acra%t |°(?tan ris' e rr# ted‘ﬁnder -
reflux for 2owmsnmewteﬁ1@n§olt\reﬂtaﬂasm &he SRNS RARASYT |38 | B¥AmRIRl aqueous
pot assi um car lgnat e sol uti on was added to the residue, mhlch was t hen

e 1 B R A e e Sl bt on o o
was obt ai ned dsopdopytlesthem)stals (740 ng).- mp. 122- 124[err]C
(recrystalli zegyd oBetd)Y 'ciaS) 2bfim: 0.85(3H,d,J=7.0Hz), 1.50-
1.75(1H,m), 1.90-2.35(2H,m), 2.50(3H,s),
2.89(1H,d,J=15Hz), 3.26(1H,dd,J=14&10Hz),
3.59(1H,dd,J=14&11Hz), 3.75(1H,d,J=15Hz),
'5.10(1H,dd,J=14&6.1Hz), 5.42(1H,d,J=15Hz),
6.69(2H, d, J—6 8Hz), 6.91(1H,dd,J=7.8&1.8Hz), 7.1-
_7 5(6H,m), 7.46(1H,dd,J=8.4&4.2Hz),
. 7.60(1H,dd, J—8 4&%1.8Hz), 8.90(1H,dd, J—4 2&1. 8Hz)
Example 75: : : _
(9s)-7-Benzyl-6,7,8,9,10,1l1-hexahydro-9-methyl-5-
(4-methylphenyl) -6,13-dioxo-13H-[1, 4]d1azoc1no[2 1~
g]tl 7 Jnaphthyridine
The compound as obtained in Reference Example 48
was reacted and treated in the same manner as Example
15. o .
m.p. 218-220°d (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHZ, CDCl,j ppm: same as the spectrum of the
compound of Example 74.
Example 76:
' (9R)-6,7,8,9, 10 ll1-Hexahydro-9-methyl-5-(4-
methylphenyl)-6,13-dioxo-7-(3,4,5-trimethoxybenzyl)-
13H-[1,4]diazocino(2,1-g][1,7naphthyridine
The compound as obtained in Reference Example 49
was reacted and treated in the same manner as Example



Substitute sheet - 26/7/96 isopropyl ether) NVR(200MHz, CDCl [err])

ppm 2.18(3H,s), 3.71(2H t,J=5.6Hz), 4.50(2H, t,J=5.6Hz),

5.21(2H,s), 7.18- 7.50(6H m), 7.79(2H s), 7.87(1H, s)
for CJerrJ]Herr]Nerr]Qerr]Flerr]: 127(3Md(%

9- Acet oxynet hyl -5-[ 3, 5-
bi s(trifluoronethyl)benzyl]-2, 3,4, 5-tetrahydro-6-o0xo-7-

4.88(2H, s),

El emrental Anal ysi s

| C 58.00, H3.74, N
5. 20 Found (%: C 57.60, H 4.02, N 5.09 Exanpl e 38:

phenyl-6F+pyriéHﬁQ,B-b][l,S]oxazocine The conpound as obtained in
Exanpl e 36 was A eAxiited powdldxr.cated in the same manner as in Exanple 37 to

obtain the .enti S c rI S I als ~(
156- 157[err] C SvgﬁgﬁflzeéﬁPp eth%I§023¥§ éJ&Fsépr

NVR(200MHz, CDQ.[8gruH Jm)ppri - 93:'5(5(12?9&)14"' 2@41@"1?0.05)2 20(1 H m,

5 20(5H &) 73’(8]1%4% SR TRy

7.83(1H,s) El erﬁer&Se(Ilmmry%ﬁlésﬂdrHl)[:er-’r]H TR P VoNe]

Cal cd. (% : ° 7 4. Z 0
calc Ef(;@nple 3935987(%3 'é) %107'\{151%1 J= 14@%%&1 19

trif] t hyl
2,3,4,5- tetrahﬁdr%?(@ﬁ»&)vaﬁgﬂe"r( %{n 'H%Jﬂoofgze)f{ﬁ-ﬁhq
Phosphorus oxy el e, d,U=8L 2H2)) AW, 37 ¢ ¥ )y} 38 JaHz) ,

3r5y)1

}5&1

s p.

‘€t her)

Sd=1544

hlorone
e Hz),

) 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).
Example 77:

_ (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, l—g][l 7)naphthyridine

The compound as obtained in Reference Example 50
was reacted and treated in the same manner as Example

15.
A white powder.

- NMR(200MHz, CDCl,) ppm. same .as the spectrum of the

.compound of Example 76.
Example 78:

= (9R)-7-(3, S-Dlmethoxybenzyl) 6 7,8,9,10,11~

hegahydro—S-methyl ~5-(4-methylphenyl)-6,13-dioxo~13H-

[1,4]diazocino(2,1-g] (1,7 Jnaphthyridine

The compound as obtained in Reference Example 51
was reacted and treated in the same manner as Example

15.

m.p. 206-208°C (recrystallized from ethanol-isopropyl

ether)

Lhyi

yl-

2.17(3H,s),
4.61(1H, m,
5H, ),

7.70(2H, s),
Sqtﬁfes)}

11, N

NMR(200MHz, cnc1,) ppm: 0.87(3H,d,J=7. OHz), 1.67(1H,m),
1.9-2.4(2H,m), 2.42(3H,s), 3.05(1H,d,J=15Hz), 3.24-

3.40(1H,m), 3.45-3.85(2H,m), 3.74(6H,s),

5.08(1H,dd,J=1455.8Hz), 5.26(1H,d,J=14Hz),

6.12(2H,d,J=2.0Hz), 6.38(1H,t,J=2.0Hz),
6.84(1H, d,J=7.0Hz), 7.09(1H,d,J=7.0Hz),



(1.85 m) were dropwi se added at the sane tine to a dichloronethane (100
m) solution of the conmpound (4.40 g) as obtained in Exanple 35, while
stirring at roomtenperature. The resulting m xture was heated under refl ux
for 1 hour, and then the solvent was 128nved by distillatjon. Aqueous

pot assi um car bonat e 110 sol ution was
added to the residue, which was then extracted with ethyl acetate-THF. The
extract was washed with water and dried, and the solvent was renoved by

distillation. 77R3d 1HKe I&8-2H2dd dodSd it del=DidHahed as col or | ess -
crystal SI (1t ﬁ‘) Qth'H Rd h&% 284l 282 C}] §7r %H(Yﬁ-ig%ifig'(ZH tisﬂPrSBI?I_B’ acet at e-
i sopro et her C?O rr N
4. 5?(2%3 =5. §H§)9(I¥!Ft{‘( 'EFI sk 6%'9()2H sl)OIO 7.27(1H,s), 7.30-7.55(5H, m,
Z:[81(]ZE[ s), ]L 88( ]llﬂh&) chhpoandsl adndestiribed in Ref.erencegS)l-:xal_xft%le3 33'7 N 5. 42
err]H err] N ert rr
Found (9 : E §§.§%% Hkgkg nLﬁlgszPaéfhgfﬁg'&b oily s&%staﬂces usxﬂg
4-[3,5-Bis(trEFbbdpaneﬂhph?nyﬂzﬁkpyZLﬁpneEarboxyllc acld and N-
t et rahydr o- 8- f 4
etrahydro ?Eb@‘&@(—.ﬁ%bﬁ%r—i s%@t)‘i Rl gﬁ.‘%{xﬁ%( ik gg%ﬁp' ne

A m xture of e conmpoun (2 m),

net hanol (1 nhyda'ﬁmh%lécérd%%ﬁh&%lé@ﬁmmzﬁdlmli% M- (4 )4 nas

stirred for Zdti.éﬁﬁérébeh@?m)tmg%w&% UM 19QIMASTY , WRS( 3/ etmved by
distillation, é was .added t%m%gﬁ@é§3|due whi‘ch was t hen extracted
with ethyl acé%@? eRgF¥ AN s G arde adirRenai -Nnd t he

{2-hydroxyethyl)amine, N-(3-hydroxypropyl)-N-(3,4,5-
trimethoxybenzyl)amine, N-benzyl-N-{(S)-3-hydroxy-2-"
methylpropyl]amine, N-benzyl-N-{(R)-3-hydroxy-2-
methylpropyl]amine, N-(3,5-Bis(trifluoromethyl)benzyl]-
N-[(S)-3-hydroxy-2-methylpropylj)amine, and N-[3,5-~
bis(trifluoromethyl)benzyl]-N-[(R)~-3~-hydroxy-2-
methylpropyllamine, respectively} by substantially the
same reaction and work-up as Reference Example 12 - -
Step 2. The physico-chemical data are described below.
The compounds as described in Example 79 - 82 were
obtained as colorless crystals from the compounds of
Reference Example 52 - 55, respectively, by
substantially the same reaction and work-up as Example
11 (i.e., by cyclization in the pfesence of sodium
hydride in THF). The physico-chemical data are
described below.
Example 79: :
4-Benzyl-2,3,4 S-tetrahydro-s-oxo—s (4~
methylphenyl)pyrido({3,2-£}{1,4)oxazepine
m.p. 203-204°C (recrystalllzed from methanol-ethyl
ether)
NMR(200MHz, CDCl;) ppm: 2.41(3H,s), 3.64(2H,t,J=5.4Hz),
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,d,J=5.2Hz).
Example 80: :
4-{3,5-Bis(trifluoromethyl)benzylj2,3,4,5~



sol vent was renoved by distillation. Thus, the entitled conmpound was

obtai ned as colorless crystals (118 ng). mp. 139-140[err]C (recrystalli zed
fromethyl acetate- isopropyl ether) NVR(200MHz, CDCl [err]) ppm

3.51(3H,s), 3.71(2H,t,J=5.6Hz), 4.49(39t,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) El etental Analysis for
Cerr]Herr]Nerr]Jerr]Ferr]: Calcd.(%: ' C58.83, H3.95 NJ5.49
Found (%: C 58.73, H 3.95, N 5.57 Exanple 41: 111

4-13, 5 B1 S (i tdnpaqs Deylde : - '
teE rahydr oﬁdléirre hyl e?gikﬁfhﬁy-%?%hg%éygﬂxwPﬁftidoolcg[aizz- f]1[1, 4] oxazepi ne
A mixture &Gt ISKBBRRHR 150 ny) as obtained in Exanple 39, THF (1 m),-

| sopropanom (g0 212-208 SQd{ reeFystalei£64 P Kietbid-IWopwspyl i rred for
3 hours at raon1ﬁenperature. The sol vent was renoved by distillation, and

wat er was o the residue, which was then extracted with ethyl .
acetate. TIHNMROZGQMHEZ »aCDOEghepmai 2h 401352, snd A T@(RHEahdTeBe6Halyent was

(EToved 01 € PHda L9085y S YEaHE P DTSRI Y AL SO0

conpound ag 2Ry cts8T(IRi) 5 §AL AH,ApTpS.284)136[err] C (recrystallized .

from et hyl &-gpexane) NMR(200MHz, CDCl[err]) ppm 1.26(6H, d, J=6.0Hz),
3.60- 3.90 , M, 4.4§é2H,t J=5.4Hz), 4.63(2H,s),_ 4.89(2H,s), :
(§)-5-Benzyl-2,3,4,5~tetrahydro-3-methyl-7-(4-

methylphenyl)-6-oxo-6H~-pyrido(2,3-b](1,5]oxazocine
m.p. 148-149 °C (recrystallized from acetone-ethyl
ether) ) ' _ '

NMR(200MHz, CDCl,) 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=15.4,10.4Hz), 3.75-4.00(2H,m),
4.59(1H,dd,J=12.4,4.88z), '5.50(1H,d,J=15.0Hz),
7.15(1H,d,J=4.8Hz), 7.20-7.40(total 9H,m),
8.37(1H,d,J=4.8Hz). :

Example 82: ,

. (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]oxazdcine '
m.p.-159-160 °C (recrystallized from acetone-isopropyl
ether) . '

NMR(200MHz, CDCl,) 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,dd,J=15.4,10.4Hz), 3.89(1H,t,J=11.6Hz),.
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 SH,m), 7.72(2H,S),
7.84(1H,s), 8.40(1H,d,J=5.2Hz).



7.27(1H,s), 7.30-7.55(5H, m, 7.81(2H,s), 7.87(1H,s) Elenental Analysis for
Cerr]: Calcd. (%: C60.22, H4.49, N 5.20 Found (% : C 60. 00,
H 4.61, N 5.07 Exanple 42: . 4-13,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-
t et r ahydr o- 8- met hyl t hi omet hyl - 5- oxo- 6-13@nyl pyri do[ 3, 2- f][1, 4] oxazepi ne

A m xture of the conpound (125 ng) as obtained in Exanple 39, nmethanol (5
m ) and aqueous 15 % sodi'um net hyl mercaptan solution (1 m) was stirred for
10 minutes at roomtenperature. The solvent was renoved 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
renoved by distillation. Thus, the entitled conpound was obtained as
colorless crystals (103 np). 112 m-p. 165-166[err]C -
(recrystallized fromethyl acetate- isopropyl ether) NVR(200MHz, CDCl[err])
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) El enental

Anal ysis for (Jerr]Herr]Nerr]err]SFerr].1/6 Herr]O Cal cd. (% :
C 56.71, H3.87, N5.29 Found (%: C 56.67, H 3.87, N 5.23 Exanple
43: 8- Am nonet hyl -4-[ 3, 5-bi s(trifluoronethyl)benzyl]-

2,3,4,5-tetrahydro-5-o0xo0-6-phenyl pyrido[ 3, 2- f][1, 4] oxazepi ne A mxture
of the compound (500 ng) as obtained i'n

Reference Example 1: .

~ N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7~
(2-hydroxyethyl)-5-~(4-methylphenyl)-8-oxo-6-pyrido({3,4-
b]pyridinecarboxamide
(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) 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 for 1 hour at



Example 39, THF (10 m) and aqueous 25 % anmmonia (10 m) was heated in a
seal ed tube at 120[err]C for 1 hour. After cooled, the solvent was renoved
by distillation, and water was added to the residue, which was then
extracted with ethyl acetate. The extl&} was washed with water and dri ed,
and the solvent was renoved by distillation. Thus, the entitled conpound
was obtained as colorless crystals (443 ng). mp. 188-191ferr]C

tallized f THF th VR(,200MHz
(oo 5 RS SN LT oL S, PR
7.20-7. 60(6H,rr@act7i.c8ﬂ(mts.)x;e bth(ﬂstsI)laBtmntahdmatgrl $30oml( was

]
Exanpl ¢ 44 Qd%%dllflﬁe St S blhe pugidy gd Bt B0 T

t et rahydr o- 8-1mé QHAQE¥QDGF¥ﬁ | |x %6?3W25f?FIrQF6%§zep|ne
A m xture of wtﬁterl mrmﬂmn(elt&&r@) vaessm af Ded watéfaaﬁaedéﬁeand 40 %

nmet hyl am ne- net hanol soI tion was stirred for ﬂf room

t enper at ur e. TR s AR T HRR PRV A SRY | ’aﬂ:b ation 113  and

wat er was adqbad:rm:ﬁdmutmsiqabm crn web) thes sdaeactedthet bestiive,
I T A i A
col orl ess cr ydtesdet .11 hig wan pﬁtﬁﬁﬂadfuﬂ:@erlq Chaéuesrg‘stabbmzed from et hyl
acetat e- temperature, and 3-(4-methylbenzoyl)-2-
pyridinecarboxylic acid was obtained as colorless
crystals (5.0 g). '

m.p.- 168-170°C (recrystallized from dichloromethane-
ethyl acetate) '

NMR(200MHz, CDCl;) ppm: 2.41(3H,s), 7.24(2H,d,J=8.4Hz),
7.62(2H,d,J=8.4Hz), 7.70(1H,dd,J=8.0,4.8Hz),
7.85(1H,dd,J=8.0,1.5Hz), 8.77(1H,dd,J=4.8,1.5Hz).

(Step 2) a

. A mixture of the compound (6.0 g) as obtained in
Step 1, DMF (catalytic amount), thionyl chloride (10
ml), THF (50 ml) and dichloroethane (50 ml) was
refluxed for 3 hours. After the solvent was removed By
distillation, the residue was dissolved in
dichloromethane (100 ml). Iminodiacetonitrile (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 with water,
diluted hydrochloric acid, agqueous 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).
m.p.  166-168°C (recrystallized from ethyl acetate-
ethyl ether) ' -

NMR(200MHz, CDCl,;) ppm: 2.44(3H,s), 4.55(2H,s),
4.69(2H,s), 7.31(2H,d,J=8.1Hz),



| sopropyl ether) NVR(200MHz, CDCl[err]) ppm -2.50(3H,s), 3.70(2HtJ=5.6Hz),
3.89(2H,s), 4.48(2Ht,J=5.6Hz), 4.88(2H,s), 7.22- 7.50(6H m, 7.80(2H,s),
7.86(1H,s) Elenental Analysis for erzg Calcd. (%: C58.94, H 4.15,
N 8. 25" Found (%9: C58.71, H4 2N 8.35 Exanpl e 45:
4-[3,5-Bis(trif|uororrethyl)benzyl]- _

di met hyl am nomet hyl - 2, 3, 4, 5-t et r ahydr o- 5- oxo- 6-

phenyl pyri do%S 2- ];‘1{'[ 4] oxazepi ne Di pet hyl amg I%l m) was added to a
THE (3 M) sdl- 38 G adi oot { 15P H3H e 588 al&2lr i n Exanpl e 39, and
then sti rred7fcsr4(3;.0i,rdduu=es Bil rmmwy,teemmmmmd Jhe.8plvens) was renoved by

distillation and r d si due, which was then extracted
wi th ethyl a@el't &%@tsysei% e‘;\?var't ck/bé)g "\/vl th water and dried, and the
sol vent was rermveﬁh]h;d.okl%)t:l Id,at&';b.rBZ-Thu,s 414%; emi i 17 60 conpound was

obt ai ned as col orgeqfnd:r taIC's (%72&S %M% 1?[ r] C (recrystallized

fromethyl acetat |sop pyI [€Fr]) ppm
2.33(6H,s), IBEPR)s), 3.71(2Ht, I=5. 6Hz) 4. 49(2Ht J=5.6Hz), 4.89(2H s),

o o o P o Ol S e e melobene
C 59. 43, H 4. hicdgelo[5.4.0]- -undecene (PBU) (1 ml)
4-13,5-Bi s(t irfd lﬂleféﬁdWMdUQﬂZ)y ldasB-heated undd# reflux for 1 hour.

The reaction mixture was diluted with ethyl acetate,

. then washed with water, diluted hydrochleoric acid,
aqueous sodium hydrogencarbonate and wétei in that
order, and-dried. After the solvent was removed by
distillation, obtained was 7-cyanomethyl-7,S-dihydro-s-
(4-methylphenyl)-8-oxo-6-pyrido[3,4-
b]pyridinecarbonitrile as pale brown crystals (765 mg).
m.p.. 229-231°C (recrystallized from ethyl acetate)
NMR(200MHz, CDCl;) ppm: 2.48(3H,s), 5.28(2H,s),
7.31(2H,d,J=8.2Hz), 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) .

Elemental Analys:.s for C;gH|,N,O- .0. 2H,0:

Ccalcd.(%): C, 71.14; H, 4.11; N, 18.43

Found (%): C, 71.20; H, 4.26; N, 18.20
(Step 4)

A mixture of the compound (2.35 g) as obtained in
Step 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 solution and then dried. After
solvent was removed by distillation, obtained was 7-
carboxymethyl-7,8-dihydro-5-(4-methylphenyl)-8-0x0-6-
pyrido(3,4-b]pyridinecarbonitrile as colorless crystals
(1.62 g).



cycl opropyl am nonmet hyl - 2, 3, 4, 5-t et r ahydr o- 5- oxo0- 6-

phenyl pyrido[ 3, 2-f][ 1, 4] oxazepi ne Cycl opropylamne (0.5 m) was added
to a THF (10 mM) solution of the conpound (155 ng) as obtained in Exanple
39, and then heated under reflux for 1%3Bours. The sol vent was renoved 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

I t d ' || ation. ue was_ subjected to col um
iﬁrgﬁgtOS?Zpreq¥g$h§$¥'€%?L e(ﬁ%?ﬁﬁﬁBFTfl %)?EQWnEtgy age§@te)t o t hereby

P 1 melatir, sl e soenr ) Ssmmn e

%t gél(%ﬁzgzz;;m ZH,EZ?%Q;-RBQ 47?82 t%t%d;%gg),aé%g??gér2'7.13.53(1%—?55,

ERpPRh-Cat R s Gl v EAC R

Lot rayar o 8. (N 1 %f?“h%*iaz.%y“t#f) 5 Byt N, 13.09

(o THF (1 (e ﬂ?ﬁﬁ m o the Compound (150 1Dy a6 obi i hed | h Exampl ¢ 39
r

and then sti ed for’ 15 hours at roon1tenﬁerature The sol vent was renpved
by distillation, diAxRrErengatrirreleo(7he madiand, 1wBrch was t hen

extracted wi tdlq&&m&haqelcaéﬂao&’ﬂﬁnﬁdér ptzsvaé)rV@éPédaaaé& yat grogpd dried,

and the sol ve 0 \g@ts) ﬁogg%t’c? gé'gl |l ati onn hus54tg)e ggt(l)lg{__ggngonpound

was obt ai ned or B 95 50] 1o3mpgynd
in Step 4, and stirred for 3 hours at room temperature.
Next, sodium borohydride (550 mg) was added to the
reaction mixture and stirred for 20 minutes at room
temperature. The resulting reaction mixture was
diluted with ethyl acetate, then washed with water and
dried, and the solvent was removed by distillation. _
Dichloromethane was added to the residue, the insoluble
substances were removed by filtration, and the solvent
was removed by distillation. Hydrochloric acid (50 ml)
was added to the residue and heated under reflux for iG‘
hours. The solvent was removed by distillation, and
water with ice was added to the residue. Then;.this
was made alkaline with aqueous potassium carbonate, and
thereafter extracted with ethyl acetate. The extract
was washed with water and dried, and the solvent was
removed by distillation. Thus, obtained was 6,8,9,11-
tetrahydro~5-(4-methylphenyl)-6,11-
dioxo[1l,4]oxazino[3,4-g][1,7 ]naphthyridine as colorless
crystals (0.86 g).
m.p. 247-249°C (recrystallized from ethyl acetate)
NMR(200MHz, CDCl;) ppm: 2.45(3H,s), 4.48-4.72(4H,m),
7.12(2H,d,J=8.0Hz), 7.32(2H,d,J=8.0Hz),
7.55(1H,dd,J=8.4,4.4Hz), 7.68(1H,dd,J=8.4,1.6Hz),
9.01(1H,dd,J=4.4,1.6Hz)



115 mp. 181-182[err]C (recrystallized fromethyl acetate- isopropyl
ether) NVR(200WHz, CDCl[err]) ppm 2.30(3H,s), 2.48(4H,br), 2.59(4H, br),
3.68(2H,s), 3.71(2H,t,J=5.6Hz), 4.48(2H,t,J=5.6Hz), 4.89(2H,s), 7.27(1Hs),
7.30- 7.50(5H, m, 7.81(2H m, 7.87(1H,§34Elenental Anal ysis for Cerr]:
Calcd. (%: C 60.20, H 4.88, N 9.68 " Found (99: C 59.96, H5.00, N
9.51 Exanpl e 48' 8- Acetylaninonethyl 4-[ 3, 5-

bis(trifluofo ¥%bf £ 4, 5- tetrahédro 5- oxo0- 6-

phenyl pyri do[ B+SR¢R 3 4?%% ¥§b§n§°r C1aHndaPs 0 a2Myir i de (1 nl) was added to
a pyridine (3 m) &8 |gofth C oynd Q ) q@ obtalnedln

Ref erence Exanpl e 431‘9%ng e(r:1 sfe?r?gg g 4%51‘%1 %t gs%at roomtenperature.
The sol vent was rch@NRd b ?)Hl%t|Wa§’ibnﬂraﬁdsé#h9‘b 8c8Bat e was added to the

resi due. The tgng m xture was washed with 1 N hydrochloric acid and
water and dried, and then the_sol vent was renoved by distillation. Thus,

the entitled conpdurfFHERERLRE| HRe GIMRowRH| 440.mg t&Fs°P1‘-§3~n#§) inm p.
223- 224[err]Gﬁépcsyammlj;aadlé(emfﬂfomhéth 1@5@2-%4%29@ [err]g

ppm 2.07(3H, 2% J=5.4Hz 4. 49 4Hz
BB 2t e EAbCRIRIS Ly S dthd donstehers st 150G g5
7.87(1H, s) El ks al fteysthis oras|cooled to ré?aincdemwratuEe58 10, H
3.94, N 7.82 jgoprdi¥l det(hé t 7 A9:
4-[ 3, 5-Bi s(trlfl uor orret hyl) enzgﬁﬂ% ﬁ%ﬁegg ah'cid GHETR1Eq
t et r ahydr o- 8-GRABRIHES H3H R et fyfolopkess-crystals (441 mg).
phenyl.pyri do[m.p- f]izlaAiw‘aczepté&ystauTﬁsahfkam 8en{?- Q8etgty)and
nmet hanesul forﬁﬂm
(200MHz, CDCl;) ppm: 2.28(3H,s), 3.71(2H,m),
3-97(2H’m)’ 4.46(2H,d,J=5-2HZ), 7-00-7.20(41‘1,1‘1),
7.37(1H,dd,J=8.4,4.2Hz), 7.52(1H,dd,J=8.4,1.6Hz),
7.66(2H,s), 7.76(1H,s), 8.51(1H,bs),
8.61(1H,dd,J=4.2,1.6Hz)
Elemental Analysis for CjH,;;N;0;F: .
Calcd.(%): C, 59.02; H, 3.85; N, 7.65
Found (%): C, 58.95; H, 3.95; N, 7.52
Reference Exémple 2: '
N-(3,5-Bis(trifluoromethyl)benzyl]-7~-(3- )
chloropropyl)-7,8-dihydro-5- (4-methylphenyl) -8-ox0-6-
pyrido(3,4-b]pyridinec arboxamide
(Step 1) '
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 reflux for 6 hours. The solvent was
removed by 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
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.



116 ~chloride (0.050 mM) were added to a THF (5 m ) solution of the
conpound (150 ngy) as obtained in Reference Exanple 43, and then stirred for
1 hour at roomtenperature. The solvent was renoved by distillation, and
ethyl acetate was added to the residuel3%he resulting mxture was mashed

W th aqueous potassium carbonate solution and water and dried, and then the
sol vent was renoved by distillation. Thus, the entitled conpound was

obtai ned as 'colorless crystals (108 ng). mp. 194-195[err]C (recrystalllzed
from THF- i sopfBByFearhEiNINGRASEDMEAtECHES] Pored, it D N-4HEls)and

3. 72(2H, t, J=5tKé&H) adéuéééaHtﬁeJ ph. el:izhboﬁt4%2lmtuh1§'éﬂm, 4.88(2H, s),

5.55(1Ht, J= 6 80 2H 7.87(1H,
Elenéntal %gfégFBF E% ??ErerFﬁﬁPerig%feV SﬁF@F S) éB °)
Cal cd. (% : a?:énasé, HrBe8@xtMaZt2was washednerith) watee 5hd4anléd3 78, N
7.07 Ex I 3 t | t.h .6,.7,8,9, "10-
hexahyd?gp3€9§ d th gg Béé?%ﬁg %hg%§§g§9|§3)% %xgﬂfi ETBlaZOC|ne
Trlethylan1néTQGSAZOgt?lEﬁé Wéﬁhdhethyioﬁy5-dhhgﬂmdeSéhyﬁtom&%quM& added _
to a THF (15 fiddnpobHehPN) 0§-6§6-99U§9£Qﬂoi§704”Béﬁg§18%%' §q' n Reference

Exanpl e 33, angd then stirred r 6o rature. ueous
saturated sodtHFRFRORBLRRRaRBORAIRTLBEEt FEHSERSS(L4nds Fddded to t he

reaction ni xtmre. ant4§dLapec §feéfydtémllQQd”Eﬂéheétﬁ&l acetate-
' isopropyl ether)

NMR(200MHz, CDCl,) ppm. 1.06(3H,t,J=7. le),
1.21(3H,t,J=7.1Hz), 2.31(3H,s), 3.95-4.30(4H,m),
4.65(1H,s), 7.15(2H,d,J=8.3Hz),
7.55(1H,dd,J=8.0,4.8Hz), 7.65(2H,d,J=8.3Hz),
8.47(1H,dd,J=8.0,1.4Hz), 8.86(1H,dd,J=4.8,1.4Hz)"
Elemental Analysis for C,;H,,NO,:

Calcd.(%): C, 63.15; H, 5.30; N, 3.51

Found (%): C, 63.09; H, 5.16; N, 3.47

The same compound was alternatively obtained by
the method described below.

A mixture of 3-(4-methylbenzoyl)-2-
pyridinecarboxylic acid (3.0 g), DMF (1 drop), thionyi
chloride (4.5 ml) and THF (30 ml) was heated under
reflux for 2 hours. 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 -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 water and aqueous sodium chloride
solution, dried and evaporated to give the above
described compound as colorless crystals (4.0 g).



roomtenperature. Then, the m xture was extracted wth ethyl acetate. The
extract was washed with diluted hydrochloric¢ acid and saturated saline
solution and dried, and then the solvent was renoved by distillation. The
resi due was dissolved in THF (30 m), 138 sodi um hydride (60 %oily) (84
ng) was added : 117 thereto and heated
under reflux for 40 mnutes. The resulting reaction m xture was dil uted
with ethyl * acetate, then washed with diluted hydrochloric acid, aqueous
sodi um car borki¥Rof liti on and saturated sal i ne solution, and thereafter
the sol vent was rexawietdne Giﬁaiﬁélc&iﬂqﬁrsund'hpm 1 hg) eas i dbedinedpannd was

oo et P AL i G L o dEeen SR 4Gy, 10

CDCl [err]) ppuk) Wwar (Hed tht] Jnﬂ;E%ﬂ wElyx fon 8l mbers. 2. The 1shhyent

7 7401 o), dCTYed W Hiasiod; apdard ﬁg%6é§i%%’t°7tﬁ§(2“’s)f

Cal cd. (% : I?%%ﬁuEB }¢nﬂﬁﬂ.°b@4¥ﬂﬁﬂ was $bbﬁdm?@§ phenyb) 38-oxo4 13, N

7.83 El-M5 miggi- 4451 rFidde 14 N 2rbdilreie] &t pdras [€61bk1858npl e
51:. 6-[ 3, b- Qg qgronethyl)benzyl] 5,6,7,8,9, 10- .
hexahydr o- 9|ﬁﬁ d D4 phenyl pyri do[ 2, 3 f]1[1, 4] di azoci ne The

conpound as abipi nezﬂ442mer(emmnﬁxarmteaﬁduwaz4m%ept ed and treated in the
sanme nmanner %%éékﬁ%%gﬁlf%ég)fé%ﬁ“¥é¥rE§$§%5§§ité€HefP”pound as col orless

NMR(200MHz, CDCl,-DMSO-d;) ppm: 2.43(3H,s),
6.10(1H,bs,-COH), 7.16(2H,d,J=8.0Hz),
7.29(2H,d,3=8.0Hz), 7.50-7.70(2H,m), 8.94(1H,m)
Elemental Analysis for C H;,NO,-0.1H,0:

Calcd.(%): C, 67.89; H, 3.99; N, 4.95

Found (%): C, 67.70; H, 4.06; N, 4.83
(Step 3) o

A THF (5 ml) solution of 5-(4-methylphenyl)-8-oxo-
8H-pyrano(3,4-b]pyridine-6-carboxylic acid (150 mg) was
dropwise added to a mixture of 3-bromopropylamine
hydrobromide (1.5 g), triethylamine (2.0 ml) and _
methanol (5 ml), and stirred at room temperature for 2
hours. Then, the solvent was removed by distillation.
Hydrochloric acid (10 ml) was added to the residue,
stirred for 14 hours at room temperature 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 washed
with water to obtain 7-(3-bromopropyl)-7,8-dihydro-5-
(4-methylphenyl)-8-0oxo~6-pyrido(3,4-
b}pyridinecarboxylic acid as colorlesé crystals (131
mg) .
m.p. 194-1396°C (recrystallized from THF-isopropyl
ether) )
NMR(200MHz, CDCl,-DMSO-dg) ppm: 2.30-2.60(2H,m),
2.42(3H,s), 3.54(24,t,J=6.8Hz), 4.29(2H,t,J=7.2Hz),



crystals. mp. 167-169[err]C (recrystallized'fron1ethy| acet ate- isopropyl
et her) NVR(200MHz, CDCl[err]) ppm 2.05(1H, m, 2.87(IH m, 3.10(3H,s),
3.36(1H,d, J=14Hz), 3.48(1H,d,J=14Hz), 3.97(1H nm, 4.26(1H dd, J=15,7.1Hz),
7.35(3H,n), 7.53(5H, ), 7.71(1H s), 8.¥BT1H d, J=5. OHz) El emental Analysis
for CJerr]: : Cal cd. (% : C 59.18, H3.77, N 8.28 Found (% : C
58.90, H 3.81, N 8.05 Exanple 52:

6- Benzyl -5,6, 7,8, 9, 10- hexah dr o- 3, dlneth
118 di oxo-2-bheiEi by 13- f]20[-]_ Lﬂ%éh;a rel +50(1H,m),

N-Benzyl - N- (2 fwﬂ(my&w%)aﬁzﬁ?t@yéaem mz) _ _
nethylan1nocarq%%% % - phenyl - 3- pyri di necar boxam de (this was prepared by
u

reacting the & as obtained in Reference Exanple 35 with nethyl am ne
and treated in theasmﬂztmnmnmf abeimoﬁpepné (h1Befg)eascobkadpned 3d) was

;ﬁ??:ngaggn;'E%% é%ﬁo ?ess €€€?£+°Sﬁﬁ§p E§§§B&§4?g%%?&g?tngng:II|zed
from et hyl acelhiel Zs¢$¢hﬁg¢oemhmm9 \VRoRpOoaRd, TEE(XPemlD)wgpm

6 dd,
é g?E iﬂ d, JJi%éa%& 44( lHﬁ%fﬁHig%%?%@%ihh%s ag.a(‘gﬁbﬁ n') 01(2H m,

7.2-7. 6( 8H, mSOXeRY WA )remevRdh Y %H%igt%eﬂ qérm}H[‘-BFF] F(IFelTF'I qerr]
Calcd. (9: G ays 30t iludfomethyEpefiz{YamineC(84. Rg) ,H 6. 13, N

10. 82 triethylamine (0.12 ml) 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 removed
by distillation, the entitled compound was obtained as
colorless crystals (79 mg).
m.p.. 227-229°C (recrystallized from ethyl acetate-
isopropyl -ether)
NMR(200MHz, CDCl;) ppm: 2.10-2.40(2H,m), 2.27(3H,s),
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), 3
7.54(1H,dd,J=8.4,1.4Hz), 7.67(2H,s), 7.78(1H,s),
8.06(1H,bt), 8.70(1H,dd,J=4.2,1.4Hz)
Elemental Analysis for C,gH;,N;0,C1F4-0.2H,0:

Calcd.(%): C, 57.43; H, 3.86; N, 7.18

Found (%): C, 57.29; H, 3.98; N, 7.07
Reference Example 3:

N-[3,5-Bis(trifluoromethyl)benzyl}-5-(4-
methylphenyl)-8-oxo-~-8H~-pyrano(3,4~blpyridine-6-
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. .



Exampl e 53: 6-[3,5-Bis(trifluoronethyl)benzyl]-9- ethyl

5,6,7,8,9, 10- hexahydr o- 3- net hyl - 5, 10- di oxo- 4-

phenylpyr|d0[2 3-f][1, 4] di azoci ne

N-[3,5-Bis(trifluoronethyl)benzyl]-2- 138

et hyl am nocar bonyl - N- ( 2- hydr oxyet hyl ) - 5- met hyl -

phenyl - 3- pyri di necar boxam de (this was prepared by reacting the conpound as
obtained inm Step 3 in Reference Exanple 33 with eth ne and treated in
the same man®eP-as 18§ 5t&h @ (rPEFrahbbzed ofpeR %é Y halCPEAEREd and

treated in t ke e nanner as in Exanple 50 to obtain the entitled conpound
| orl 8 229 d, f I

acet at - ?iiaﬁ{sﬁ? 328 2 -SSR LA (AR B o1

1.51(1H, ggl ifﬂ-ﬂ.ﬂ(ﬁH@(J-QB lﬂ(z?H ). 39( 7R(d [ J+§, 1Bz B (1H509,

3.42(1H,

4. 03E1H dd, J%?S%%hz% B I, P.edting), s.ddtima). |

7.6(5H, m, 7EismEntal M’laﬂéﬁ(slllrﬂi shor £ LB EMPF: El enental Anal ysis for

Jerr]: Cal c%&dBM%)C EE) 5569 %4&3 3ng 8I§ 5. 53Found (%: C 60.28,

H4.51, N 7.65 Ex
6-[ 3, 5- BIS(trIflu@mIIBif‘M))bth)Bﬂrﬂﬂ !B,93.13)0,‘llN, 5.45

hexahydr o- 3, E? £X0-4-phenyl -5H pyrido[ 2, 3-¢g][1, 5] di azoni ne
The conpound as 0 alne ef er ence Exaqgle 36 was reacted and treated in
the same manner asNﬂiZEMﬁﬁhQﬂxhﬁnﬁxlkﬁﬁzi nechylhphenzgl) cdnpsonfHas

col orl ess cnﬁyfgﬁb[3n4Lbfgg&f&gﬁéﬂgjéafﬁéﬁgﬁgaélI|zed from THF- ethyl

acetate- 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 (recrystalllzed from ethyl acetate)
NMR(200MHz, CDCl,;) ppm: 2.44(3H,s), 3.90(3H,s),
4,.48(2H,d,J=5.8Hz), 6.85-6.95(2H,m), 7.10-7.35(6H,m),
7.43(1H,bt), 7.50-7.63(2H,m), 8.93(1H,m).
Reference Example S5: : _

N-[3, S—Bls(trlfluoromethyl)benzyl] ~-7,8=- dlhydro-7-
{4-hydroxybutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido{3,4-
b]lpyridinecarb oxamide _
4-Amino-l-butanol (0.5 ml) was added to a THF (5

ml)-methanol (10 ml) solution of the compound (200 mg)
as obtained in Reference Example.3; at 0°c, and stirred
at room temperature for 1 hour. The solvent was _
removed from the reaction mixture by distillation, and
hydrochloric acid (15 ml) was added to the residue and
stirred for 14 hours at room temperature. The reaction
mixture was poured into aqueous potassium carbonate
with ice and 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



| sopropyl ether) NVR(200MHz, CDCl[err]) ppm 1.2-1.4(1H m, 1.8-2.3(IH mM,
2.15(3H,s), 3.0-3.6(4H, M, 3.04(3H,s), 3.91(1H d, J=15Hz),

5.32(1H,d, J=15Hz), 7.0-7.5(7H, m, 7.75(1H,s), 8.59(1H,s) Elenental Analysis
for Jerr]Herr]Nerr]Jerr]Flerr]: 139 Calcd. (%: C 60.56, H 4.33, N
7.85 Found (%: C 60.41, H 4.46, N 7.87 EI-M5 mlz: 535 (Merr])
[(Cerr]Herr]Nerr]Qerr]Ferr])[err]] Exanple 55:
4-13,5-Bis(Ctrifluoronethyl)benzyl] - 8-

hydr oxymet hyl (¥448 Mg B« t et r ahydr o- 5- oxo- 6- phenyl pyri do[ 3, 2-f][ 1, 4] oxazepi ne

A m xture of - cet;smwmﬂsnﬁ (kéé&f%talllzed from ethyl acetate-
bls(trlfluoronet]%/ébfnz 345tetrahydr050xo

phenyl pyri do[*$°R%9 pi ne (Exanpl e 37) (4,51 g) et hanol (50 ni),
and 4N-NaCH (18R (20 0Mm, TOCLAd poov: 1..B-HoUE (DK ) 00m&-ehaif2Hump, Al t er

(ri;‘y.it)ﬁ::gt :I\g.g ?d]%gs]ﬁe}g'o‘if)\(;’ecrga{%y\ﬁ{s gg\@ I%gggﬂzlgf o(:'zg%rl c gbl d, TgﬁdDSX?]; af:'?gd
with et hyIh ack-iﬁaﬁ(eZH;lih)e, é(t%&&ﬂvwﬁﬁsﬁfd)z\n Th?&/i(ﬁmd,dFBe&IHaM evaporated
t1(2)09I ve(z ioeﬁ jﬂﬂ? &O'J?L%%ugﬂzl er-’:oﬁ){ r%c?d &¥?f?zed21? l)m et hyl acetate-
! i it el i S
t 1H 1¢ 4 s), [7.20-
7.50(6H, N, BérZeﬁch Eolarl{d eH - "'Exanpl e 56:
7,8-Dihydro-7-(3-hydroxypropyl)-N-(2-
methoxybenzyl)-5-~(4-methylphenyl)-8-oxo-6-pyrido[3.4-
b)pyridinecarboxamide
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 purified.
Reference Example 7:
7,8-Dihydro-7-(4-hydroxybutyl)-N-(2-
methoxybenzyl)~5-(4-methylphenyl)- 8-oxo—6—pyr1do[3 4-
blpyridinecarboxamide '
The compound as obtained in Reference Example 4
was reacted with 3-amino-l-butanol and treated in the
same manner as in Reference Example 5, to obtain the
entitled compound'as colorless crystals.
m.p. 205-206°C (recrystallizéd from methanol-ethyl
ether) :
NMR(200MHz, CDCl,;) ppm: 1.57(2H,m), 1.95(2H,m),
.33(3H,s), 2.71(1H,bs), 3.66(2H,t,J=6.0Hz),
.75(3H,s), 4.00-4.15(2H,m), 4.29(2H,d,J=6.2Hz),
.59(1H,bt), 6.71-6.92(3H,m), 7.04-7.30(SH,m),
.41(1H,dd,J=8.4,4.4Hz), 7.62(1H,dd,J=8.4,1.4Hz),
.82(1H,dd,J=4.4,1.4Hz).
Reference Example 8:
N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-

O N W



4-13,5-Bis(trifluoronethyl)benzyl]-2,3,4,5-

t et r ahydr o- 5- oxo- 6- phenyl pyri do[ 3, 2-f] [ 1, 4] oxazepi ne-8- carboxylic acid
A mxture of 4-[3,5-bis(trifluoronethyl)benzyl]-8- -

hydr oxyret hyl - 2, 3, 4, 5-t et r ahydr o- 5- oxd- _
phenyl pyri do[ 3, 2 f][l 4] oxazepi ne (Exanple 55) (3.49 g) 2N- NaOH (100 m)
and pottasium pernmanganate (2.22 g) was stirred for 45 hours at room

t emper at ur e’ t he reactiop, nix S, a ded urat ed aqueous sodi um
t hi osul fate (&%‘h¥§r°¥¥?%¥tYﬂéﬂ%Fkng?ﬁﬁyﬁPg?BV& mé SOXQd°0st ed to ca. 3
usi ng hydr ochpprido p8) ¢-bJperd khecarbogambéder acted with ethyl acetate-THF

(L2) The  oXtrachyucopRaleg 46 | GpPRURQHS 1AORUBLERER Wiametdl | o0

dried and evaporat ound as colorfFess crystals
(2.74 g). mwas1u@agpedevitic %T@mx}@thi-peza;anpulonnﬁefcwsﬁ&edemw|theet her)

NMVR(200M+z, E%§$éd&§ﬁﬁé} QenlnSRQééféhéé Eﬁaﬁ feHs). té %%Q%Hnﬁkme
7. 25 7. 55(5H 7.90(1H, s), 6(2H, s) 2(1H, s a. Exanpl e 57: .

4-[3, 5- Bi s(trem\:y@%@eewqmzwcfzi ihess crystals.

t et rahydro- 5-@x Dﬂ@ﬂyjpymldﬂéétﬁsf&illﬂéﬁxﬁteﬁlBehﬁi acatheean de
A m xture of 4- E% % r|quoronethyI)benzyI] .
2,3,4,5-tetrah 6- phenyl pyrido[3,2- f][1, 4] oxazepi ne-8-carboxylic

acid (Exanpl eNEiGQZQQWZ nCHC 1;HHPpE5S MJ)Q-D\E (2#m) yt1 c3%woUnt) and

L ) SRR AR DR i BB Graady et o
4.47(2H,d,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,d,J=8.3,1.4Hz), 7.69(2H,s), 7.78(1H,s),
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-pyr1do[3 4- '
b]pyridinecarboxamide
(Step 1)

3-Benzoyl-2-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 5,6-dihydro-5-hydroxy-8-oxo~-5-phenyl-
8H-pyrano[3,4-b]pyridine—6,6-dicarboxyléte as colorless
crystals.
m.p. - 146-147°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 1.07(3H,t,J=7.2Hz), .
1.18(3H,t,J=7.2Hz), 4.00-4.25(4H,m), 4.70(1H,s), 7.30-
7.40(3H,m), 7.56(1H,dd,J=8.0,4.8Hz), 7.74~7.85(2H,m),
8.48(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 acetic acid and hydrochloric acid and treated in
the same manner as in Step 2 in Reference Example 2, to



the residue was dissolved in THF (10 mM). To the solution was added
aqueous ammonia (2 m). After being stirred for 1 hour at room tenperature,
the m xture was concentrated. To the concentrate was added water, and the
m xture was extracted with ethyl acetak¥l The extract was washed with
water, dried and evaporated to give the entitled conpound as col orl ess
crystals (163 ng). mp. 221-222[err]C (recrystallized fromethyl acetate-

[ | eth MR( 200IvHz, CDCl 4(2Ht , J=5.6
1B Rt Siishtain Boosp phrahenyl ook LbrERRo§32h bibk1aAR b5 a3(2H <)
7.89(1H,s), &affdxir¥)ic acid déecebopbessscofystatspl es 58 to 63 were

simiarty prepared hye! #6654 00 A YRLKI Hhed® s I5RCRINEHek RaRERIP! © 57 Usi ng

2, 3,4, 5-tet r ayttro) 5- 0X0- 6- phenyl pyrido[3,2- f][1, 4] oxazepi ne-8-carboxylic
ne

aci d (Exanpl gq t hgus6Ll o éﬁ#ﬁ?l ted am nes

(et hyl am ne, @Qreé?gmﬁ?zam 56 &iﬁu?fﬂgmd’ﬁ'gw eridin Iﬁ " mor phol i ne, and

1- nethylplperbzﬂhééﬁ d%eJﬁ&y%t%cﬂ%hbn1%a$5ﬂhﬁadﬁvé'ﬂeéei|§H§)belom/ Exanpl e
58: 4-[ 3 & s 5r|fluoronethyl)benzyl] N—nethyl

2,3,4,5- tetra%ydro 5- ox0- 6- phenyl pyri do[ 3, 2- %%é oxazepi ne- 8- car boxam de
mp. 145[err]C (dcERApTRBRIURd 25 \QhERinod i, BReDHE- WaRyFeaEken)

NVR( 200MHz, <¥I§H€3I54biﬁ) rﬁEI&KéﬁhéE ‘5 Béﬁ 13miné 2khd=bréhiEpd in
7 E‘?E%E ts)J 7“%3/(%#‘%) 'g“ﬂ%(%ﬁh %’g ﬁg amp18°3[ 881 bk n-
4-13, 5- B|s(trﬂ3)ixbxsmthdl&mxnméﬂh?b@hhnzyhy+8-oxo-5-phenyl -8H- -
2,3,4,5 tetrw:.cgﬁ)o [9X4)-1§]g§§'£ﬂ¥i19é( édt(?é:?'ngamlde as colorless
crystals.
m.p. 182-183°C (recrystallized from ethyl acetate-
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,dd,J=4.2,1.6Hz).
(Step ¢)

The compound as obtained in Step 3 was reacted
with 3-amino-l-propanol and treated in the same manner
as in Reference Example 5, to obtain the entitled -
compound as colorless crystals.

m.p. 129-130°C (recrystallized from ethyl acetate-

~ ethyl ether)
NMR(200MHz, CDCl,) ppm: 1.91(2H, m), 3.45(2H,t,J=5.4Hz),
3.70(2H,m), 4.46(2H,d,J=6.0Hz), 7.2-7.4(5H,m),
7.44(1H,dd,J=8.4,4.4Hz), 7.59(1H,dd,J=8.4,1.6Hz2),
7.61(2H,s), 7.78(1H,s), 8.25(1H,bt),
8.70(1H,dd,J=4.4,1.6Hz).
Reference Example 10: ‘

" N-{3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-
(4-hydroxybutyl)-8-oxo-5-phenyl-6-pyrido(3,4-
b]pyridinecarboxamide

The compound as obtained in Step 3 in Reference
Example 9 was reacted with 4-amino-l-butanol and



122 f]1[ 1, 4] oxazepi ne- 8- carboxam de m p. 235-236C (recrystallized from
ethyl acetate- isopropyl ether) NVR(200MHz, CDCl[err]) ppm 3.11(3Hs),
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, sH427.88(1H,s). Exanple 60:
4-13,5-Bis(trifluoronethyl)benzyl]-Nn-butyl - - _
2,3,4,5-tetrahydro- 5- oxo- 6- phenyl pyrido[ 3, 2- f][1, 4] oxazepi ne- 8- car boxam de
mp. 194-196C (recr stalllzed fromethyl acetate- |sopro yl e her)

NVR( 200MHz,, ma[@ﬁi/ 130 g SRR (MARNSE Aas R R?Lf?eenﬁes BIPP%F

4.78(2H, M, o HpAtain JeHe im)itYed X 6ud&5a§|-E&aloﬂ19§62Hrfrbtals

7.30-7.58(5H,_m 38 8L1H

4-[ 3, 5- Bi g(t ™ 15 'uor%et%%ﬁcoe(rﬁ%ﬁﬁ(xs?‘%ih %e& éf?‘gﬁé‘&?%ngg?g?g- phenyl - 8- |

pi peri di nocarimptqpyl dfisr)-f ][ 1, 4] oxazepi ne mp. 218-220C (recrystallized
f THF- i 2 2HDb)

1 oo(ar o) NG i) 9@“@%343@%2[*?55%12%2}’ ey 4 s0(21 5),
7.20-7. 60(6H31:)58(72}B,Il(,21-=1=%)&Hz7) S7AIH 3H  xandl 4 62H,d, J=5. 8Hz),
4-13,5-Bis(trg f r

teE rahyd|r3(8 1rmjru70 ﬂ@g(@r bon @%)2%@ “fzéshehyf]fg% L sg(ﬁll 4] oxazepi ne
mp. 265-266Q (% e(clrl'ihsec)al 18 Q5L ¥ s Jok HB/1 6 (:Hlla@é:JT%o r bp¥HZ ¢t her)

NVR( 200MHz, @Hd#drirde mgmiple 5x 3. 90(10H, m, 4. 46(2H t,J=5.6Hz),

LR T S Sy P Bidlls g

(4-hydroxybutyl)-4-(4-methylphenyl)-1l-oxo-3-pyrido(3,4-

c]pyridinecarboxamide
(Step 1)

4-(4-Methylbenzoyl) -~ 3-pyr1d1necarboxy11c 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-methylphenyl)-l-oxo-1H-pyrano(3,4-
c}pyridine-3,3-dicarboxylate as an yellow oil.
NMR(200MHz, CDCl,) ppm: 1.08(3H,t,J=7.1Hz),
1.21(3H,t,J=7.2Hz), 2.31(3H,s), 4.00-4.40(4H,m),
4.72(1H,bs), 7.14(2H,d,J=8.4Hz), ‘7.64(2H,d,J=8.4Hz),
8.05(1H,d,J=5. 3Hz), 8.85(1H,d,J=5.3Hz), 9. 12(1H s).
(Step 2)

The compound as obtained in Step 1 was reacted
with acetic acid and hydrochloric acid and treated in
the same manner as in Step 2 in Reference Example 2, to
obtain 4-(4-methylphenyl)-l-oxo-1lH-pyrano[3,4-
c]pyridine-B-carboxylié acid as colorless crystals.
m.p. 254-256°C (recrystallized from THF-isopropyl
ether)

NMR(200MHz, CDCl,;+d,-DMSO) ppm: 2.43(3H,s),
5.31(1H,bs,COOH), 7.04(1H,d,J=5.5Hz),
7.16(2H,d,J=7.8Hz), 7.29(2H,d,J=7.8Hz),
8.81(1H,d,J=5.5Hz), 9.54(1H,s).



123 tetrahydro-8-[1-(4-nethy|piperazinyI)éarbonyI]-S-oko-G-

phenyl - pyrido[ 3, 2-f][ 1, 4] oxazepi ne- 8- car boxam de m p. 196-198C
(recrystallized from THF-i sopropyl ether) 5 NVR(200MHz, CDCl [err])
ppm 2.35(3H,s), 2.45(2H, m, 2.5443H, 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,5s). The
conmpounds as descrlbed in Exanple 64 - 72 were O obt ai ned as col orl ess
crystals fronf H%Pc%hpounds of Ref erence Exanple 37 - 45,

respectively, by The Sompdandi asl gbtatnedninr Saepi 2nwasdreackedp as

I ' A ' .
arTae i n YT e bt EXEEL GakbRBeh R | PR TRRERS, Bhop laTea 1n
Exanpl e 64: the same magnérSaeinaRg¢fevefcexBxamphenyl - #o( @btain N-

trimet hoxybenzy| 3 oy 4 fof 2 Paibrte f}i:%gsﬁnbgf] _4- (4%?thgmlaz%%grm

(recrystallized Trom t one- et err])
ppm 3. 70( 2H,@*xQ=LHsp¥yang( 3¢ sf) Byridine-3-garhexanide a3 gpleriessesiy),
4.72(2H, s), 6G.PR4RLLS), 7. 24(1H d, J=5. 2Hz), 7.30-7.55(5H),

8.42(1H, d, J=5.2Hz)

, 4-Di chl or obdhzB1 ) - %8§‘h8%g% n?%ﬁ§8?53§16§8d6fr°m gthYl acetate-
phenylpyr|do[fbépf¢§ﬁ14éﬁuaz¢plne m p. 189-192C (recrystallized from

THE-ethyl et horg 20 oM NVREBEPNBpn G (& Hﬁ HPMa F P4k L6 I-ﬂ'lf)
7.05(1H,d,J3=5.3Hz), 7.15(2H,d,J=8.1Hz),
7.32(2H,d,J=8.1Hz), 7.43(1H,bt), 7.70(2H,s),
7.80(1H,s), 8.85(1H,d,J=5.3Hz), 9.56(1H,s).

(Step 4) .

The compound as obtained in Step 3 was reacted
with 4-amino-l-butanol 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-

" isopropyl ether) : '
NMR(200MHz, CDCl;) ppm: 1.45-1.70(2H,m), 1.75~- _
2.05(2H,m), 2.31(3H,s), 3.65(2H,t,J=5.9Hz), 3.98(2H,m),
4.36(2H,d,J=6.0Hz), 7.00(1H,d,J=5.7Hz),
7.12(2H,d,J=8.1Hz), 7.18(2H,d,J=8.1Hz), 7.56(2H,s),
7.80(1H,s), 8.47(1H,d,J=5.7Hz), 9.41(1H,s).

Reference Example 12:
N-[{3,5-Bis(trifluoromethyl)benzyl]-2~-chloro-N-(2-~
hydroxyethyl)-4-phenyl-3-pyridinecarboxamide
(Step 1)
3,5-Bis(trifluoromethyl)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 a saturated, agueous sodium
chloride solution. The organic layer was dried and the



4.42(2H,t,J=5.4Hz), 4.71(2Hs), 7.10-7.70(9H m, 8. 43(1H, d, J=5. 2Hz) .

Exanpl e 66: 4- (3, 4- Di net hoxybenzyl) -2, 3, 4, 5-t et r ahydr o- 5- oxo-

6- phenyl pyrido[ 3, 2-f][ 1, 4] oxazepi ne m-p. 175-176C (recrystallized from
THF- et hyl ~ et her) NMVR( 200MHz, cDAT44.r]) ppm 3.67(2H, t, J=5. 4Hz),
3.85(3H,s), 124 .3.91(3H, s),
4.29(2H,t,J=5.4Hz), 4.72(2H,s), 6.80- 7.00(3HM, 7.22(1H,d, J=5.2Hz),

7.30-7.50(5H, 8. 40( 1H, =5 : e, Q7: .
4-Benzy|-g,3,g;éy?gFr&%§d?8$gY8§gﬁk-dgﬁ%%@ﬁ%&ﬁPﬂd[BF?PEV[fR&F&%ﬁ%%pine m p.
. 209- 211C (recwgst N[ BzBdbis ¢hriflnanomeshintl) benizgnl)] -MvVR2200MHz, CDCl [err])
m 3. 64(2H, = Hak, d& S

o TH d,(J:SiEﬁ‘z:??&?Egﬁ} Jan %H?FL'%) ?"3"%%% %ﬁ, §f‘§§§%?ﬁz§‘.l'€xaag I'e 68:
2,3, 4, 4,5 TetPaBydr 408-628°¢- pEeRyYstatiized. from ethanol-ethyl

ri met hoxybengyher$H- pyrido[ 2, 3-b] [ 1, 5] oxazoci ne m p. 155-156[err] C
t 9

i 66 1 aa( 1+ AR 300fe Y tpRES) fremS A i s U5 srcaiy ) T
4.0.7(1H, d, J=34722h, t4323( 41z} . 34966Lfiksy),. 7573204s],,J 71423138, s) .
6. 53(2H, s), 7(§EQPFE?’J:5'2FE)’ 7.35(5H, m, 8.40(1H, d, J=5.2Hz). Exanple 69:
Thionyl chloride (0.7 ml) and DMF (catalytic
amount) were added to a THF (10 ml) solution of 2-
chloro-4-phenyl-3-pyridinecarboxylic acid (318 mg) and
heated under reflux for 4 hours. The solvent was
removed by distillation, 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 mg) that had been obtained in
Step 1, triethylamine (0.57 ml) and THF (10 ml), 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 washed
with water and dried, and then the solvent was removed
by distillation. The residue was separated and '
purified by column chromatography (hexane:ethyl acetate
= 1:1) using silica gel, and the entitled compound was
obtained as an oil (551 mg) (ratio of cis-trans isomers
with respect to the amide bond = about 2:1).
NMR(200MHz, CDCl;) ppm: 2.82-3.92(4H,m), _
4.16(1Hx1/3,d,J=16.0Hz), 4.41(1Hx1/3,d,J=16.0Hz),
4.73(1Hx2/3,d,J3=15.0Hz), 4.87(1Hx2/3,d,J=15.0Hz), 7.20-
8.85(9H,m), 8.43(1H,m).
Reference Example 13:

(S)-N-[3,5-Bis(trifluoromethyl )benzyl]-7,8-
dihydro-7-(3~hydroxy-2-methylpropyl)-5-(4-
methylphenyl)-~8~oxo-6-pyrido(3,4-b]lpyridinecarboxamide

(S)-3-Amino-2-methyl-l-propancl (307 mg) was added



(S)-5-Benzyl -2, 3, 4, 5-t et rahydr o- 3- net hyl - 6- oxo- 7-

phenyl - 6H pyri do[ 2, 3-b] [ 1, 5] oxazocine m p. 139-141C (recrystallized from
et hyl acetate- isopropyl ether) NVR(200MHz, CDCl[err]) ppm
0.84(3H,d,J=7.0Hz), 2.43(1H nm, 3.12(145, J=14.8Hz),
3.39(1H, dd, J=15. 4&10. 2Hz), 3.72- 4.00(2H, m, 4.60(1HddJ=12.4&5. 2Hz),
5.51(1H, d, J=14. 8Hz), 7. 16(1H d, J=5.0Hz), 7.20- 7.50(10H, m,

8.39( 1H, d, J=5. OHz) .
(R) - 5- Benzyl -t® B JCHE t&?%ﬂ?‘?ﬁ@%%yﬂéd&%h 780lution of the
phenyl - 6H pyrddiq:[o?&nﬁi bi1Jo Sdpwcwtfaemcp id e fdDénée cExgmpael Bzed from

t hyl t at
NNRL 200z @3 [T e AU RS (FROW SRR EF Ehe BEHESRRY o
Exanpl e 69. Ewﬂqﬁthdrlc acid was added to the reaction mlxture,
S)-5-[3,5-B
'Ee% rahgldro 3"‘%’1 yJaEEO t§<i‘£(§}y‘a%1eny - %%?t?déf%’ls a@I)y?Lt%] oxazom ne mp.
142- 143C (r e@xtta0Y iwas) waﬁhﬁ%tmh R dakeratedps e esPbutinrRRrRA0MZ,
cDd [err]) pr\‘:’Herp GEASH} Cankf el oo Lverf (Jdt Mamsivd @ (BY1 0, I=15. 411)

ot L R el o
7.20-7. 50(5HDEU (0 .24 Rﬂ)s)weﬂe &t(dléds)to ScHS (dés tddeSandizheatadnpl e 72:

under reflux for 1 hour. After cooled, the reaction
mixture was diluted with ethyl acetate and then washed
with water, 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), 215-216°C (re-melted) (recrystallized from
ethyl acetate-isopropyl ether)
[o]lp: +11.1° (C=0.350,CHCl;) _
NMR(200MHz, CDCl;) ppm: 0.79(3H,d,J=7.0Hz), 2.13(1H,m),
2.28(3H,s), 3.10-3.70(4H,m), 4.48(2H,d,J=6.2Hz), 7.00-
7.25(4H,m), 7.43(1H,dd,J=8.4,4.2Hz),
7.59(1H,dd,J=8.4,1.6Hz), 7.69(2H,s), 7.79(1H,s),
8.38(1H,bt), 8.70(1H,dd,J=4.2,1.6Hz)
Elemental Analysis for C,,H,sN;0;F,-0.5H,0:

Calcd.(%): C, 59.39; H, 4.47; N, 7.16

Found (%): C, 59.64; H, 4.31; N, 7.01
Reference Example 14:

(R)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8~

dihydro~7-(3-hydroxy-2-methylpropyl)-8-oxo~5-phenyl-6-
pyrido[3,4-b]pyridinecarboxamide

The compound as obtained in Step 3 in Reference
Example 9 was reacted with (R)-3-amino-2-methyl-1-
propanocl and treated in the same manner as in Reference

'~ Example 13, to obtain the entitled compound as



(R -5-13,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-

t et rahydr o- 3- net hyl - 6- oxo- 7- phenyl - 6Fprr|do[2 3- b][1, 5]ovaOC|ne m p.
142-143C (recrystallized fromethyl acetate- isopropyl ether) -NVR(200MHz,
CDCl[err]) ppm sane as the spectrum df48 he conpound of Exanple 71. Exanple
73: 7-Benzyl -6,7,8,9, 10, 11- hexahydr o- 5- ( 4-

net hyl phenyl ) - 6, 13- di oxo-13H-[ 1, 4] di azocino[ 2, 1- g][1, 7] napht hyri di ne

The conpound as obtalned in Reference Exanple 46 was reacted and treated in
the sane manRILBLES@HFESYELS m p. 239-241[err]C (recrystal lized from

ethyl acetat em sopI@pyioﬂme(ﬁeﬂﬁeﬁpmedcmaheéthylpa&hei:-6- 2.1(4H m,
2.50(3H, s), =15&83. 8Hz)", 3.3-3.7(2H,m, 3.77(1H d, J=15Hz),

5. 14( 1H, dd, J-’i ‘&Jgf SERSBY 11, d, J= 15Hz), 6.67(2H, d, J=7.0Hz),

6. 92( 1H, dd, J-NMIEI0 G¥Z), ODAL;). P, 16).77 (3H,d,J=6.6Hz), 2.14(1H,m), 126

L dctun od {‘5%%%&28%%@@%?i%:%%aihigéé%gﬂséh“p4&1 o
(4- nethylpheﬁyJQS&iﬂﬁd@iiR% 43H-IHz Y] d7 a6QCLHpA2J%8 . 4HE ), 7] napht hyri.di ne
tTp]g gggomngfss) £‘f~‘,d wgemr&ﬁ,cea Feolbhifnt], W86 3} 800a0d2kpgat ed- I n
[clp: -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-pyrido(3,4-b]pyridinecarboxamide
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), 215-216°C (re-melted) (recrystallized from
ethyl acetate-isopropyl ether)
NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Reference Example 13.
{a]ps -9 0° (C=0.346,CHC1;).
Reference Example 16:

(+/-)-N-[3, 5-Bls(trlfluoromethyl)benzyl] -7,8-
dihydro~7-(4~hydroxy-3-methylbutyl)- 8—oxo-5-phenyl -6-
pyrido[3,4-b]pyridinecarboxamide

The compound as obtained in Step 3 in Reference
Example 9 was reacted with 4-amino-2-methyl-1l-butanol
and treated in the same manner as in Reference Example
13, to obtain the entitled compound as colorless
crystals. '

m.p.  217-219°C (recrystallized from ethyl acetate-
isopropyl ether).
Reference Example 17:

(+/-)-N-(3,5-Bis(trifluoromethyl)benzyl]-7,8-

dihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyl)-



mp. 218-220[err]C (recrystallized fromethyl acetate- isopropyl ether)
NVR(200MHz, CDCl[err]) ppm 0.85(3Hd, J=7.0Hz), 1.50- 1.75(1Hm,
1.90-2.35(2H, M), 2.50(3H,s), 2.89(1H,d, J=15Hz), 3.26(1H, dd, J=14&10Hz),
3.59(1H, dd, J=14&11Hz), 3.75(1H, d, J=15AA7 5.10(1H, dd, J=14&6. 1Hz),
5.42(1H, d, J=15Hz), 6.69(2H,d, J=6.8Hz), 6.91(1H, dd, J=7.8&1.8Hz), 7.1-
7.5(6H m, 7.46(1H, dd, J=8. 4&4.2Hz), 7.60(1H, dd, J=8. 4&1. 8Hz),

8. 90( 1H, dd,"J=4. 2&1. 8Hz) . Exanple 75:

(9S) - 7- Benzy[8-®xp~F -@YRidOL helnl R dinRg aghoxamide

(4- met hyl phenyl ) - GhsS-dbnpounkBid obditsdcindetdrenié lE:?&mpDét Byridine

Th d bt R 4, ted
{he samp maniE® FEABERHIL L 4 Ao O T Dt o Fogatefiom
et hyl acet at dn itheprsame maAringy QQWXﬁKRHﬁexeﬁ§§j$xamQ)epb&) tane as the

t f :
(SR - 6.7 8, o Ry UL fﬂ%o%'%%@ﬁ"ﬁ RS dfless crystals.
net hyl phenyl ®.®-13-1# %% qu Jafey qnre medtrdz $his again
13H-[1, 4] di amlmlf%,ehg)g,] [18 8 1t h()&fé-dthé!ﬁ:ed Jé@:f@t@pyﬂ@leeswaﬁual ned

i n Reference Exaqpl was, react e treated |n t he sane manner .
Exanpl e acetate-isopropy %_ ) 15. A white powder. NNR(zoowtz,‘

CDCl [err]) pmMR(QOVMHY) oK )6P0pm: 0.99(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),
7.68(2H,s), 7.78(1H,s), 8.48(1H,t,J=6.0Hz),
8.61(1H,dd,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-
pyrido{3,4-b]pyridinecarboxamide

The compound as obtained in Step 4 in Reference
Example 9 was reacted with (R)-4-amiho-2-methyl-1-
butanol'tetrahydropyranyl (THP) ether and treated in
the same manner as in Reference Example 13, to obtain"
THP ether of the entitled compound as a pale orange
0il. This compound was reacted with p-toluenesulfonic
acid in methanol at room temperature to thereby remove
the THP group, and the entitled compound was obtained
as colorless crystals.
m.p. 213-215°C (recrystallized from ethyl acetate-
ethyl ether)
NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Reference Example 16. '
{]p: +1.0° (C=0.519,CHCl,).

Reference Example 19:
(R)-N~(3,5-Bis(trifluoromethyl)benzyl]-7,8-
dihydro-7-(4-hydroxy-3-methylbutyl)-5-(4-methylphenyl)-

8-oxo-6-pyrido(3,4-b]pyridinecarboxamide



8(1H, m), 1.9-2.5(2H,m, 2.41(3H s), 3.11(1H d, J=15Hz),
35(1H, dd, J=15&11Hz), 3.56(1H, dd, J=14&11Hz), 3.7-3.9(1H n), 3.75(6H,s),
.87(3H,s), 5.07(1H, dd, J=148&5.9Hz), 5.19(1Hd, J=15Hz), 6.30(2H,s),
.77(1H, d, J=8. 0Hz), 6.97(1Hd, J=8.0Hz), 14829(1H, d, J=8. 2Hz),

.37(1H, d, J=8. 2Hz), 7.45(1H, ddJ=8. 4&4.0Hz), 7.58(1H, dd, J=8. 4&1. 4Hz),

. 89( 1H, dd, J=4. 0&1. 4Hz) . Exanple 77:

(98) 6,7,8,9,10, 11- Hexahydro- 9 neth£I-5 (4-

met hyl phenyl ) - 6, 13ThPosEMpopsd,as. phitadnee iise Refierence Example 3
13H—[% 4]d|azwasngéac&ea]hitﬁlma?hghxm%ﬂFn@7pﬁﬁn Ehﬁﬁgﬁggﬁgnﬂggﬁnggglned
in Reference r ed. and treated i

Exanpl e 15. AEgﬁgFeangﬁﬁFatR@Rtﬁoﬁﬁﬁz sapgcmanner) as,hn Referangee
spectrum of tBramphpolidd ©b EhaamheTHB eEherlof The entitled

(9R)-7-(3, 5- %Sﬁéﬁx‘?é&bﬁgzw grgpég &}% -gi &his, compound was

hexahydr o- 9- heny . .
[ 1, 4] di azoci nﬁ??cﬁe@[‘ll?]lnapﬁ? yengshdfonic wed.dcdmmetdans lolatainte i n

Exanpl e
vy eaegcezo%a%%hfef&twférzﬁfﬁhfgf??;*g%ﬁ??%;@g%ﬂg%%fs.i@gﬁz»fopsﬂ@zsﬁe; i
NVR( 200MHz %) 8V?§kPHt9*¥eGH§F cep GF(EﬁSnFIYFU@l§~4(2H|ﬂ
2.42(3H,s), am05(1H 23JIF1I5M2) (aBtdd- oRcéOmdhiral, %ﬂ?& 3 &hZH W) 2. Otz).
LDt bl PR L
128 . ethyl acetate-isopropyl ether)
- NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Reference Example 17.
[@]p: +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~b]pyridinecarboxamide
(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 Examble 18 and reacted and treated in the
same manner as in Reference Ekample 18, to obtain the

PN WWE

entitled compound as colorless crystals.

m.p. 213-214°C (recrystallized from ethyl acetate-
ethyl ether) ' _
NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Reference Example 16.

[x]ps -1.5° (C=0.492,CHCl,).

Reference Example 21:
(S)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-
dihydro-7-(4-hydroxy-3-methylbutyl)-5~(4-methylphenyl)-

8-oxo-6-pyrido[3,4-b]pyridinecarboxamide
(S)=-4-Amino-2-methyl-l-butanol THP ether was used
in place of (R)-4-amino-2-methyl-l-butanol THP ether in
Reference Example 19 and reacted and treated in the
same manner as in Reference Example 19, to obtain the



7.29(1H,d, J=9. 2Hz), 7.38(1H,d, J=9.2Hz), 7.46(1H, ddJ=8.2&84.2Hz),
7.62(1Hdd, J=8. 2&1. 6Hz), 8.89(1H, dd, J=4. 2&1. 6Hz) . The conpounds as
described in Reference Exanple 37 - 45 were obtained as pale yellow oily
subst ances using 2-chl or o- 4- phenyl - 3- py48di necar boxyl i c acid and N
substituted- N (substituted)benzylam nes {i.e., N (2-

hydr oxyet hyl ) - N-(3,4,5-trinethﬁxrbenzyl)anine N- (3, 4-

di chl orobenzyl ) - N- ( 2- hydr oxyet hyl ) am ne

dlnethoxybenz?%FlEé 9898§9€tﬁ§l?SﬁPﬁéesﬁ-§€Nﬁﬁah%

(2- hydroxyetthpan1GQS-BHSSChydEﬁ&!pbﬁﬁé'hemtéa,4tils ag aln

h b - neth | ] am ne,
N benzyl - ke [ (EOLSARERRa Ly 2872E0R U BhmeTbend (ree TRt Rl A fiom
N-[ 3, 5- Bi s(trethnbrenethye)-benpybpyll\lephsrﬁ hydr oxy 2- et hyl propyl ] ani ne,

and N-[3, 5- bmﬁg]gbbkﬁgroegemé ﬁ}ﬁﬁylé [55){:?? ?%Qéi‘uﬁ o

nmet hyl propyl ] am respectlv stanti sanme reac?lon and
wor k- up as F@@@EEﬂéédERﬁnﬁﬁéeiénceSﬁsemaleThé phy5|co chemical data are

described bel pyy,: -2. 7The(c:-.cu”rr3:gjlnct§1@)descrl bed in Exanple 79 - 82 were
obtained as colgrless crystals friomt Re conpounds of Reference Exanple 52 -
55, respectlv%$§3r59cgu5§?ﬁﬁi?a??y the sane reaction and work-up as Exanpl e

11 (i.e., by CyC|lZﬁltmﬂAmﬂnééﬁhglﬁsﬁﬂf g,st sodlun1ggdr|de in THF). The
A T U S L T

met hyl phenyl )pyridih&carbdkdmildexazepi ne m p. 203-204[err]C (recrystallized
f rom met hanol gyllgther) NVR(200MHz, CDCl[err]) ppm 2.41(3H, s),

3. 64(2Ht J= 54@{7 2(2Ht , J=5. 4Hz), 4.78(2H,s), 7.21 (1H,d, J=5.2Hz),

7.25(4H,s), 7. 38(51‘rhsqny28 @mqmde 6021—&)mlExan11IBMBO(catalyt1c
4-13, 5- Bi s(t ramduiet P Ay | d8G8d Ytd %a 3THF 55 ml) solution of 2-

chloro-4-phenyl-3-pyridinecarboxylic acid (145 mg) and
heated under reflux for 2 hours. The solvent was
removed by distillation, 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’~tert-
butoxycarbonylethylenediamine (240 mg), triethylamine
(0.26 ml) and THF (10 ml), while cooling with ice, and
stirred for 3 hours at room'temperature. The N-[3,5-“
bis(trifluoromethyl)benzyl]-N’-tert-
butoxycarbonylethylenediamine uééd 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-
bis(trifluoromethyl)benzyl]ethylenediamine, followed by
further reacting the compound with di-tert-butyl
dicarbonate in the presence of triethylamine in THF.
The solvent was removed from the reaction mixture,
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, obtained was N-[3,5-
bis(trifluoromethyl)benzyl]-N-[2-(tert-



129 t et rahydr o- 5- oxo- 6- (4-nethyl phenyl) pyrido[3,2- f][1, 4] oxazepine
mp. 212-213[err]C (recrystallized from acetone-i sopropyl ether)
NVR(200MHz, CDCl[err]) ppm 2.40(3H,s), 3.70(2Ht, J=5.6Hz),
4.47(2H,t,J=5.6Hz), 4.89(2H,s), 7.24(t\®QI' 5H m), 7.81 (2H,s), 7.87(1H s),
8.41(1H,d, J=5. 2Hz). Exanpl e 81:

(S)-5- Benzyl 3,4,5-tetrahydro-3-nethyl -7-(4- nethyl phenyl)

- d - b | ' . - Ilized
: ?o?nxchi&ﬁéré L A s
2.30- 2.60(1HppridlndeiBoximide 144 18, palelFedboy, oil.

3. 40( 1H, dd, J 5-4 00(;2 2.4, 498Hz),

5. 50( 11 d. - 2TR{RJONALE ough° phyrip 30 4 oo il £ 02

8. 37(1H, d, J=44 890} toexhnPl gnB2:7.20-8. OO(total 9H,m),

S)-5-[3,5-B t b 112, 3,4, 5-
ge%rahgdro 3|%é%%g{ﬁq@r§m§ f%%?pﬁ2ﬁ§|% 6 0X0- 6H

pyridof 2, 3- b]{qu?o&h2001ne m p.-159-160 C (recrystallized from

gcgg ong |6 3?% oggfl xtm%%m PO NiEe t ££8 Eﬁlﬁilo?p(ﬂloom&}(%Hsda&aédOHZ)

S
3. 58( 1H, dd, J=4%. Ehioc‘?fé&?‘i % %i)(‘%ﬂg?lﬁe‘?c1lBr§}eP4118{‘§Hs&l§rf§ 585 |
4.62(1H, dd, J=3@. i AuteR )at &R tbmpdrdbusdelz) , TRelgblobak whsm), 7.72(2Hs),

7.84(1Hs), 8'éé%3¢gg’ﬂ§£ﬁf§¥£11ation, and aqueous sodium
hydrogencarbonate was added to the residue, which was
then extracted with ethyl acetate. The extract was
washed with water and then dried, and the solvent was
removed by distillation. Thus, the entitled compound
was cbtained as a pale yellow oil (349 mg).
NMR(200MHz, CDCl,;) ppm: 2.30-3.70(4H,m),
4.15(1Hx2/5,d,3=16.2Hz), 4.38(1Hx2/5,d,J=16.2Hz),
4.65(1Hx3/5,d,J¥15.2Hz), 4.84(1Hx3/5,d,3=15.2Hz), 7.20-
7.60(6H,m), 7.65-7.80(6H,m), 8.47(1H,m).
Reference Example 23: _

N-(3, S-Bls(trlfluoromethyl)benzyl] 2-chloro—N-(3-
hydroxypropyl)-4-phenyl-3-pyridinecarboxamide |
(Step 1) _

3-Amino-l-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-hydroxypropyl)amine as
colorless crystals. '
m.p. 57-58°C (recrystallized from ethyl ether-hexane)
NMR(200MHz, CDCl,;) ppm: 1.77(2H,quintet,J=5.8Hz),
2.89(2H,t,J=5.8Hz), 3.82(2H,t,J=5.8Hz), 3.93(2H,s),
7.89(3H,s) :
Elemental Analysis for C,,H;;NOF,:

Calcd.(%): C, 47.85; H, 4.35; N, 4.65

Found (%): C, 47.76; H, 4.32; N, 4.65



130

151

(Step 2)

The amine as obtained in Step 1 was used in place
of N-[3,5-bis(trifluoromethyl)benzyl]-N-(2-
hydroxyethyl)amine 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 (the ratio of cis-trans isomers
with respect to the amide bond was about 3:1).

m.p. 121-122°C (recrystallized from ethyl acetate-
isopropyl ether)

NMR(200MHz, CDCl;) ppm: 1.00-1.70(2H,m), 2.75-
3.20(2H,m), 3.35-3.55(3H,m), 4.06(1Hx1/4,d,J=16.2Hz),
4.31(1Hx1/4,d,J=16.2Hz), 4.65(1Hx3/4,d,J=15.2Hz),
4.76(1Hx3/4,d,J=15.2Hz), 7.20-7.55(6H,m), 7.72(2H,s),
7.80(1H,s), 8.47(1H,d,J=5.2Hz)

Elemental Analysis for C,H;;N,0,F,Cl: .

Calcd.(%): C, 55.77; H, 3.71; N, 5.42

Found (%): C, 55.65; H, 3.70; N, 5.57
Reference Example 24: '

N-[3,$-Bis(trifluoromethyl)benZyl]-2-chloro-N-(2—

hydroxyethfl)-5-methyi-4-phenyl-3-pyridinecarboxamide _

2-Chloro-5-methyl-4-phenyl-3-pyridinecarboxylic '
acid 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. '
m.p. 146-148°C (recrystallized from ethyl acetate-
isopropyl ether)
NMR(200MHz, CDCl;) ppm: 2.09(3H,s), .
3.02(1H,dt,J=15.0,5.6Hz), 3.25(1H,dt,J=15.0,5.6Hz),
3.60(2H,m), 4.57(1H,d,J=15.2Hz), 4.79(1H,d,J=15.2Hz),
7.05-7.50(5H,m), 7.62(2H,s), 7.76(1H,s), 8.33(1H,s).
Reference Example 25:

N-{3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(3-

hydroxypropyl)-5-methyl-4-phenyl-3-pyridinecarboxamide



Ref erence Exanple 1:
N-[3,5-Bis(trifluoronethyl)benzyl]-7,8-di hydro-7-

(2- hydr oxyet hyl ) - 5- (4- et hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- .

b] pyri di necar boxani de (Step 1) | odP2e (catal ytic anount) was added to
a THF (30 m) suspension of magnesium (2.4 g) in a nitrogen atnosphere at
roomtenperature wth stirring, and then a THF (20 m ) sol ution of
4-bronot.ol uéne (17._1 was dropw se added thereto and stirred for 1 hour.
The resul ting m xt @r&€Pi@Eosdaae thy 1y drphemy -A-pPyridinegarhoxylic

2, 3-pyri di nedaeadbasyl ueeaciia plave ode 2-Lh1brh- Alpiny BIRIT] C with
stirring, and_thig.was_s irrid for.%QditionaI 30, mnutes as it was_and then
for 1 hour atP¥Y*idlnecarboxylic acld in Step 214n Re neSnferamrd. The

sol vent was r&@pvedatted whehr ¥a¢Bi, 6Rbiis) turi€ lno rbnstiHy afbety By wat er

(30 M) was agde [ . ' hen adj.lst.e he pHto 1.0
with hydrochl gl’gl gyg‘gf’%%fhﬁ%ﬁ%&Pgﬁgt&%&a&eﬁ- ateied 5 Bighe,
washed with whneRefgyenrpeBxampde, 28he inoplace wfs N-dypsed by distillation.

Di chl or onet haﬂgs(a@wiuéQoﬁb)chyﬁ%aﬁQ% }Lﬁ.t(&em%&}%g a&% i sopropy!

ether (about 70 m) was added ereto. This 'was st ) durs at
room t enper at 3R, t5RAL]I( AN EhRy FRER, BEANEE. agy dindiSt@Par2od®Y| i ¢ aci d was
obtai ned as CRégerensecExaiple (32,0t8) obtaln theBehtQltaldd ednguindt al | i zed
from di-chl or onet hanes ethxi acetite) NVR(200WHz, CDCl[err]) ppm

2.41(3H,s), 72243 2PAY® ¥814PH)O13-62(2H, d, 1=8. 4Hz),
7.70(1H, dd, J-BMR(208KHz, CDEL{) hpm: JESO-1. SG¢IH,®) /7(1H, dd, J=4. 8, 1. 5Hz) .

2.06(3Hx1/2,s), 2.08(3Hx1/2,s), 2.80-3.30(3H,m), 3.35-
3.70(1H,m), 4.08(1Hx1/2,d,J=16.4Hz),
4.39(1Hx1/2,d,J=15.0Hz), 4.47(1Hx1/2,d,J=16.4Hz),
4.70(1Hx1/2,d,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: .
(+/-j-N-[3,S-Bis(trifluoromethyl)benzyl]—7,8-
dihydro-7-(2,3~-dihydroxypropyl)-5-(4-methylphenyl)-8-
oxo-GfPYrido[3,4-b]pyridinecarbogamide

The compound as obtained in Reference Examplé 3
was reacted with (+/-)-3-amino-1,2-propanediol and
treated in the same manner as in Reference Examble 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(lH,b).
Reference Example 27: _

N-Benzyl-8-oxo-5-phenyl-8H-pyrano[3,4-b]pyridine-
6-carboxamide :

The compound as obtained in Step 2 in Reference
Example $ was reacted with benzylamine and treated in
the same manner as in Reference Example 3, to obtain
the entitled compound as colorless crystals.
m.p.~ 188-189°C (recrystallized from acetone-ethyl



(Step 2) A m xture of the conpound (6.0 g) as obtained in Step 1, DW
(catalytic amount), thionyl chloride (10 m), THF (50 m) and

di chl oroethane (50 m) was refluxed for 3 hours. After the solvent was
renoved by distillation, the residue viE®3di ssol ved in dichl oronet hane (100
m ). Imnodiacetonitrile (3.0 g) and triethylamne (10 m) were added to
the resulting solution and stirred for 16 hours at room tenperature. Then,
the reaction mxture was washed with water, diluted hydrochloric acid,
aqueous sodi etherly ogencarbonate and water in that order, and dried. After

the sol vent \Q@ﬁq{]ﬁ(?’g@ﬂgéj tUD@ii)t idgnAt 14038 (M & IRsk Véisz), 7.2-

N, N- bi s(cyanonet t4-net ylI'benzoyl ) -2- ri di necarboxam de as pal e
- brown crystal’k {(EB.®), 7n1ﬁ‘16@5ﬁ%%{@}r]Q}?giéﬂyggaﬂfﬂzédzﬁpgﬁﬂethyI

acet ate- et hyle@dtdde g:CDCl[err]) ppm 2.44(3H,s), 4.55(2H s),
4.69(2H,s), 7.31(2H,d,J=8 1 ; 132
7. 56E 1H 321, J=7. 9,( 4‘.'9%»)‘%“%2&‘%’?%‘?‘3%@)1‘&7?"97521?&?{‘8&78*}7. 9, 1. 6Hz),
8. 78( 1H, dd, J 3 ario (G379 -] pyeid bhe Ahad ysboxdmid€l errJH err] Nerr]Jerr] :

Calcd. (%9: C, 67.9%. X ; R . FO 99 H 4.54;
N, 17. éz/() (Step 3) %e %%4?3??%%5 0 b?%én%%rr‘b}gu%gg?g.i%%ng?egérégf:gi ned in
Step 2, 1, 8- Bxampie\t|wis. reajtad uniitl edes ¢dBthlogtohenzyhamineuend (40 )

vas heat ed Undela & |t (R dafl@'flanddf 4£EA| ROFSEEALECENRRPTE! 4!, ed Wi th
y "~ to obtain the entitled compound as colorless crystals.

m.p.: 198-200°C (recrystaliized from acetone-ethyl
ether)
NMR (200MHz, CDCl,) ppm: 4.44(2H,d,J=6.0Hz),
7.10(1H,dd,J=8.2,2.0Hz), 7.25-7.70(10H,m),
8.96(1H,dd,J=4.3,1.7Hz)
Reference Example 29:
N-[3,5-Bis(trifluoromethyl)benzyl]-Z-chloro-N-
[(S)~-3~hydroxy~2-methylpropyl]-5-methyl-4-phenyl-3-
pyridinecarboxamide _ . o
The same process as in Step 2 in Reference Exapple
12 was repeated, except fhat 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-
bis(trifluoromethyl)benzyl methanesulfonate with (S)-3-
amino-2-methylpropanol in THF, and this is a colorless
olily substance and was identified by NMR(200MHz, CDCl,)
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,dd,J=8.6,10.6Hz),
3.71(1H,ddd,J=1.4,4.0,10.6Hz), 3.87(1lH,d,J=13.8Hz),
3.98(1H,d,J=13.8Hz), 7.79(3H,s)] in place of reacting
2-chloro~4-phenyl-3-pyridinecarboxylic acid with N-
{3,5-bis(trifluoromethyl)benzyl}j-N-(2-
hydroxyethyl)amine, to obtain the entitled compound as
a colorless oily substance. ‘



then washed with water, diluted hydrochloric acid, aqueous sodi um
hydrogencarbonate and water in that order, and dried. After the solvent was
renoved by distillation, obtained was 7- cyanonethyl 7, 8-di hydr o- 5-

(4- et hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- blBgri di necarbonitrile as pale brown
crystals (765 ng). mp. 229-231[err]C (recrystallized fromethyl acetate)
NMR(200MHz, CDCl[err]) ppm 2.48(3H,s), 5.28(2H,s), 7. 31(2H d, J=8. 2Hz),

e
C[err]H[err]N[zerorO](@rQn@H[@rro]oaz 15 (3HGM)cd. 4 A5 §495(14é4m){u44e§li N, 18.43

0 re of the
Egﬁggugf(ZCSé?é?%%?’gﬁt’al g@” 8%[853"3“) 'hﬁ'r%%ﬂ%ﬂ‘b acid (25 m) and
acetic acid (Referepnoes Exanpde Bdder reflux for 1d5 h?urs Aiégrdbge and
re Foeul e ng v A R e S PSR E S
extract was vv&éﬁéd3whﬁfﬂré?x§'a't2uml@@lqmMﬂewmlﬂﬁwm}ed After
A T A A
g?ﬁlgé{gE4 %]pyrldpnéﬁapﬁgﬁﬁ FFPélﬁgr&mQﬁﬁxiiPQﬂ%EﬁkﬂﬁrR@BXﬁﬁtn.

133 mp. ZSByaEékyka]-ﬁe(thyﬂ.pgggng]laiiﬁ.(ihé WaB Sdudteif il rddREOPMVHZ
72l 1 2o BhecydnbHaRheriad”s A Rleecina Hadhte 28 4 1 Alace of
_ N-[3,5-bis(trifluoromethyl)benzyl]-N-[(S)~-3- -hydroxy-2-
methyl propyl]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 the same as that of the compound
obtained in Reference Example 29.
Reference Example 31: : .
N-[3, S-Bis(trifluorométhyl)benzyl]-2-chloro-N-(2-
hydroxyethyl) 6-methyl-4-phenyl- 3-pyr1d1necarboxam1de
(Step 1) -
A mixture of ethyl 2-chloro-6-methyl-4-phenyl 3-_
pyridinecarboxylate (15.43 g} ethanol (70 ml) and
aqueous 4N-sodium hydrox;de solution (70 ml) was heated
under reflux for 2.5 hours. The reaction mixture was
concentrated, and the resulting'concentrate was made
acidic (pH 3) by adding hydrochloric acid thereto and
then extracted with ethyl acetate. The extract was
washed with saturated aqueous sodium chloride solution
and dried, and the solvent was removed by distillation.
Thus, obtained was 2-chloro-6-methyl-4-phenyl-3-
pyridinecarboxylic acid as colorless crystals (11.2 g).
m.p. 191-194°C (recrystallized from ethyl acetate-
isopfopyl ether) | _ '
NMR(200MHz, CDCl;) ppm: 2.59(3H,s), 7.16(1H,s),
7.45(5H,s), 9.53(1H,b)
(Step 2)



7.82(1H,d, J=8.4Hz), 9.09(1H,d, J=4.4Hz) El enental Analysis for
CerrJHerr]Nerr]derr] 0.1Herr] O Calcd. (%: C 67.33; H 4.14; N
13. 09 Found (%: C, 67.28; H 4.19; N, 13.00 (Step 5)

Hydr oxybenzotriazole (770 nmg) and 1, 3-18®cycl ohexyl carbodiim de (1.23 g)
were added to a THF (50 ml) solution of the conpound (1.54 g) as obtained
in Step 4, and stirred for 3 hours at roomtenperature. Next, sodium
borohydri de” (550 ng) was added to the reaction m xture and stirred for 20
m nutes at room teﬂ?pepétasﬁeOﬁﬁechégabrﬂn@he@adtﬂmMnMWamwlm ed

with ethyl aCS&QBemntBQ@pMQS&ﬁdRﬂEerW@be@xﬁﬁgﬁgr&Qd | vent. was
renoved by dis tion nw_ghloromethane was to the reS| ue, the

i nsol ubl e sub@?ﬁhz s4nehenydrdveyridinerarkoryd 1caag ichd asolohtaingd

renoved by di shi thet pgevibyer sebbom)cwagl Qeééeeaﬂ )an‘da&x@&@a t,_q1 tdife r esi due
and heated un reflu The_s

X vent
distillation, 93%8 W&P@?rmgfhlpcggﬁgs a&BeBe%Sr?ﬁgéﬁg gp tQFns was
made aIkaI|neOhtahnaqheoeatpbﬁadscnmpoandoaata paﬂéAﬁaﬂMmﬁtenngtracted
wi th ethyl acgﬁggga %ge extract was washed with water and dried, and the

sol vent was renove distillation. Thus obt ai ned was 6, 8,9, 11-
t et r ahydr o- 5-YMR (206 Eheﬁ??}skiﬂﬂm .95-3.80(4H,m), 2.58(3H,s),

di oxo[ 1, 4] oxagi 1] 29| & ;mapbnayrldlas 3ix8950H), 959 6CF 3als (0.86 g).
Codi [er 1) pit 1308 Siﬁyé IR 15
pp By 7128002y p (4188 LHx: iéqgw g; § 8!
7.32(2H, d, J=87 0t ] 1HX3B5( 3}, du. 1781Hx3/5}8) =1568f4Hl, dd.. 358 4 1. 6HZ)
9. 01(1H, dd, J=4, $a(sBR), 7.74(2m,5), 7.78(1H,s)
Reference Example 32:
N-{3,5-Bis(trifluoromethyl)benzyl]-2-chloro-N-(3-
hydroxypropyl)-G-methyl-4-phenyl—34pyridinecarboxamide
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 place of reacting 2-chloro-4-
phenyl-3-pyridinecarboxylic acid with N-[3,5- ._
bis(trifluoromethyl)benzyl]-N—(2-hydroxyethy1)amine, to
obtain the entitled compound as a pale-yellow, 011y
substance.
NMR(200MHz, CDCl;) ppm: 1.15-1.65(2H,m), 2.59(3H,s), -
2.75-3.20(2H,m), 4.06(1Hx2/5,d,J3=15.4Hz),.
4.31(1Hx2/5,d,J=15.4Hz), 4.65(1Hx3/5,d,J=15.2Hz),
4.74(1Hx3/5,d,J=15.2Hz), 7.16(1H,s), 7.20-7.60(5H,m),
7.72(24,s), 7.78(1H,s)
Reference Example 33:
N-{3,5-Bis(trifluoromethyl)benzyl]-N-(2-
hydroxyethyl)-5-methyl-2-methylaminocarbonyl-4-phenyl-
3-pyridinecarboxamide
(Step 1) |
A mixture of diethyl S5-methyl-4-phenyl-2,3-
pyridinedicarboxylate (13.0 g) (this was pfepared in



El emental Analysis for (Jerr]: Calcd. (%: C 69.76; H 4.68; N, 9.04
Found (%9: C, 69.64; H 4.86; N, 8.95 (Step 6) A m xture of the
compound (410 ngy) as obtained in Step 5 and '
3,5-bis(trifluoronethyl)benzyl anine (1186 g) was heated in an argon

at nosphere at 150[err]C for 2.5 hours. After this was cooled to room
tenperature, isopropyl ether was added thereto and the entitled conpound

was obtainetl as colorless crystals (441 ng). mp. 123-125[err]C
(recrystal | i zegcerdaneenhyithcshat BRTRR( ngmbeea@lr{ JapanggamPateny 34 s)

3. 71(2H m, 31.8742bp&h, Nb. 4602060817 dhd) th‘isO@mE aEiding point
7.37(1H,dd, J=8_4

H, dd, J=8 H, 7. 76 1H,
8.51( 1H, bs), ‘Bfe‘i%ﬂ-ﬁk%é ﬁaﬁtiglrSFEysEPéﬂréﬁFQI KoM f&%f%f 3'2*3 (),
?aES(Z:dR((a:/()eregCJéEGPEBPYH e8h8b) I\, patEESJ.um hiyd trtlbgh.ﬂé (20 PH lBéﬁﬁi ZH? ]8.79\;33_ N,
chlpropropyl) GEX“§Ph§é§8 gl 4was?ﬁggt§g % gf%ﬁ%“?gpfﬁth Ys.
- pyrido[ 3, 4- b] Phei slclmeat:bwaanremovsdepylﬁlstlll,attm,uraeldofthe
3- (4- met hyl be c
brgnnnalo%ateg%ﬁﬁaﬁ aeyg?ghesﬁgﬁ?ggyhseeénfgd(%g'THF 120 ﬁﬁs was heat ed
under reflux €BRY} ﬂ £5. Tﬁéeﬁl vefitt saﬂéﬁﬁ’\‘ﬁéd lgyes as agiwstedind

ethyl acetatecyag adged t@d&hﬁgrﬁsNdH9dr%h€Lbr\ﬂ%S a\‘mihetiﬁa tdhéwter
di l uted hydroch] ori

at ur d sa tion int rder and
then dried. AP¥FEF2 ?ﬁﬁgs‘GF‘sgnFtaﬁ gﬁ'ﬁ?gﬁ Ey %I’:u Itoﬁ" |$[ I’f'@sgﬁ‘i/) resi due
(20.5 g) was diSBObaEdraneE{H‘EaLiﬁé gblutbBh aﬁdz dripdjamratidd®e t 0 t he

sol ution at - #@éﬁ%%alhi‘eﬂbé&grﬁy"‘@isﬁ&ﬂ%‘é‘io%t. Olpi's],C dp¥a e NUL €S,
and then the sSolvent was €O rat ed. )
was S5-methyl-4-phenyl-2,3-pyridinedicarboxylic acid as
paie yellow crystals (3.06 g). |
m.p.: 187-188°C (recrystallized from THF-ethyl ether)
NMR(200MHz, DMSO-d;) 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 2 hours. The'solventﬁwas 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 saline solution and
dried, and the solvent was removed by distillation.
_Thus, obtained was a mixture of 2-ethyl ester and 3-
ethyl ester (about 3:2) of S-methyl-4-phenyl-2,3-
pyridinedicarboxylic acid as a pale-brown, oily
substance (3.39 qg).
(Step 3)

DMF (3 drops) and oxalyl chloride (2.0 ml) were
added to a THF (30 ml) solution of the oily substance
(1.94 g) as obtained in Step 2, and stirred for 30
minutes at room temperature. The solvent was removed



135 The resulting concentrate was poured into 2 NNHC and then

adj usted the pH to about 10 with sodium hydrogencarbonate. Then, this was
extracted with ethyl acetate. The extract was washed with water and dri ed,
and then the solvent was renoved by di $67I 1 ation. Thus, obtained was

di et hyl 5, 6-di hydro-5-hydroxy-5-(4- nethyl phenyl) - 8-o0x0-8H pyranol 3,

4- b] pyri dine-6, 6- dicarboxylate as colorless crystals (14.1 g). mp.
148-149[errJC (recrystallized fromethyl acetate- isopropyl ether)
NVR(200MHz, Chwl fléptL}lpparn:. esd3khe) resikdue wab 2lEEe lvelt-A i IHE
2.31(3H,s), 3(98-A130( 4R, 5-8i65¢LH B behzd 13 (2

7.55(1H. dd. J= .§,4. ), ghééégﬁgg%%%&r)éﬁg@?’f&?%ﬁﬂ@ 1. 4Hz)

8. 86( 1H, dd, J=BY F??Xﬁ&#Yltﬁﬂ- Rt 4R -AnQ)yand taiethylmine (ZaGak)yy: C
63.15; H, 5.3@erédl addéd to thEOﬂéﬁuQ%ithso@%tﬁ%h And stGrddd FS 16  The
sanme conpound, was_al erngtigelg ob%aine t he net.hod descri bed bel ow.

A nixture of BORES nBERGPBRNTOUPFTOLULE i qTRE: ZPAGHION: MSTITe WRSy), DVFE (1
drop), thionydiithtedi wétli4efhyl)acetdate; thennivashesl kdahedrateder refl ux
for 2 hours. % oratad, e \ Ll resi dque was
di ssolved in %%E“fg% §?§F$§%l§%geséﬁagfoﬁa%gghgdggg%%%gfﬁ§F%ﬁ§ﬁ’ | onat e
(4.1 g), and $ptutienecandofetrurared sadiom spdntden;cendodnied.64@hey) with -

stirring and soDvénE was-28h6ved CoyAliaeiNThRIoR! i hhad the! r%‘éirqu@ﬂ Eshal
-10[err]C, the reactlgn éture was added to a solution of ethyl acetate
(100 m) - wat?f F46b h??T FHeo LB nF RrPRPEPIRAR MY f hrERBe 1 48T 1t he aqueous

| ayer .was extaeetatewtbh:2) using silica gel to obtain N-[3,5-
bis(trifluoromethyl)benzyl)-2-ethoxycarbonyl-N-(2-
hydroxyethyl)-5-methyl-4-phenyl-3-pyridinecarboxamide
as colorless cryétals (1.31 g).

m.p.: 138-139°C (recrystallized from ethyl acetate-
isopropyl ether) '
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) ' )

40% iMethylamine-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
temperéture. The solvent was removed by distillation,
and the entitled compound was obtained as a pale-
yellow, oily substance (370 mg).

NMR(200MHz, CDCl;) ppm: 2.12(3Hx2/3,s), 2.14(3Hx1/3,s),
2.83(1H,m), 3.03(3Hx1/3,d,J=5.2Hz),
3.04(3Hx2/3,d,J=4.8Hz), 3.25-3.80(3H,n),
4.30(1Hx2/3,d,J=15Hz), 4.36(1Hx1/3,d,J=15Hz),
4.59(1Hx1/3,d,J=15Hz), 4.86(1Hx2/3,d,J=15Hz), 7.0-
7.9(8H,m), 8.02(1H,2/3,bd), 8.17(1Hx1/3,bd), 8.46(1H,s)
Reference Example 34:

N-[3,5-Bis(trifluoromethyl)benzyl ]-N~-(2-
hydroxyethyl)-2-methylaminocarbnyl-4-phenyl-3-



ethyl acetate. The organic |ayer and the extract were conbi ned, washed wth
wat er and aqueous sodi um chl oride solution, dried and evaporated to give

t he above descri bed conpound as col orl ess crystals (4.0 g).

136 (Step 2) A mixture of the 1&8mound (14.1 g) as obtained in Step
1, acetic acid (100 m) and hydrochloric acid (100 mM) was heated under
reflux for 3 hours. The solvent was renoved by distillation, and water was
added to the residue. Thus, obtained was 5-(4-nethyl phenyl)-8-oxo-

8H pyr ano[ 3, oyt idinedacbexanidexylic acid as colorless crystals (8.45 g).
mp. 274- 277[ %§:§promned at about 240[err]C3 (recrystalllzed from

THF- i sopropyl * et NIVR( 200VHz , dlerr]) ppm 2.43(3H,s),

6. 10( 1H, bs, - CJ er rimypl ?C%‘(’ékfiﬁe‘al!zloﬁlzljletlﬁYég(‘-th&nr g201y)

7.50-7. 70( 2H, r;&&&@di&hﬂboi&ﬂﬁﬁétﬂh 88apysi snf Refbeenke Exampiﬁ cd. (9

C, -67.89; H, § 4.83 (Step

3) A THR35 %3%‘%56} ‘? Bﬂe‘?ﬁ’f 20 g {r’rié/%ﬁ?llﬁﬁgﬁrﬁfng&}ste (see

8H pyrano[ 3, 4J&p¢qesd|maténtabbndyﬂpenaﬁod 6250060B l\awasr apactedadded to a
o o, $AL TR LEUA AT Nen DY ELlT ABRAEL (451 ecbp! 411 am e (2.0 )
, or

and net hanol and stirred at room tenperature ours. Then,
the sol vent \ReferemnsedExyple s33! |60 ehtaindfoPhesyilc2adrd (10 M) was

added to the gsidiifeadbirbSlyi p¢ 4418085Spale’ oM bANERYBIEW1S aNd then
-m.p. 146-148°C (recrystallized from THF-isopropyl
ether) '
NMR(200MHz, CDCl; + DMSO-dG) ppm. 7.3-7.6(6H,m),
8.69(1H,d,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 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 obtalned in Step 2 was
reacted and treated in the same manner as in Step 3 ln
Reference Example 33, to obtain N-(3,5-
bls(trlfluoromethyl)benzylj-Z-ethoxycarbonyl—N-(é-
hydroxyethyl)-4-phenyl-3-pyridinecarboxamide as a pale-
yellow, oily substance.
NMR(200MHz, CDCl;) ppm: 1.48(3H,t,J=7.1Hz), 2.71(1H,m),
3.1-3.7(3H,m), 4.1-4.9(4H,m), 7.18-7.52(6H,m), 7.65~-
7.82(3H,m).,, 8.78(1Hx3.4,d,J=4.8Hz),
8.80(1Hx1/4,d,J=4.8Hz)
(Step 4) |
The compound as obtained in Step 3 was reacted and
treated in the same manner as in Step 4 in Reference
Example 33, to obtain the entitled compound as a pale-~ -
yellow, oily substance.



concentrated. The resulting concentrate was adjusted the pHto 1 with 1
N-NaOH. The crystals thus precipitated were taken out by filtration and -
washed with water to obtain 7-(3-bronopropyl)-7, 8-di hydro-5-

(4- et hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- UB®ri di necarboxylic acid as col orl ess
crystals (131 ng). mp. 194-196C (recrystallized from THF-i sopropyl ether)
NVR( 200MHz, CDCl [err]-DMSO-d[err]) ppm 2.30-2.60(2H m, 2.42(3H,s),
3.54(2H,t,J=6.8Hz), 4.29(2Ht,J=7.2Hz), 137
5.42( 1H, bs, - GOIR¢2QMftz v ORC Y3 )A@EMH, 1973 BO(MH, m), 7. 64(1H, d, J=8. OHz),

8.88(1H m. (§t§5’$ﬁ"“3hﬁuﬁxwﬁfoﬂ§ b@ﬁeﬁm@u?agéﬁleyw) asjobtained in

oride’

Step 3, DMF (ca h%g IC a
1, 2- di chl or 063 K6 (B) i 4 - 2H61HxE 3 Bdnﬂflﬁﬂ§)heated under reflux for 40
m nutes, and § hesy 1@92ﬁ91&¢@£19@§ j eqgoyed 1hx1¢3$alhbasae A mixture of THF

i) aht THE (b 4# PSSR gh0s G w02

t enper at ur e. Eih@(lnxblaihdyasaaﬂﬁeﬁﬁtd J#B.2Hagti on m xture, which was
- washed with vl éregdéqé¥£hﬁw'r hloric aci d, aqueous sodi um

hydrogencarbona € an n at order, and then dried. After the
sol vent was rennvéﬂ-b?n@Y%tz+$§h¢&ﬁcarh@nﬁhtNtKBdhydnpﬁﬁﬁﬁhméé-§btalned as

col orl ess crMﬁé@ﬁ$lLjﬁbﬁgﬁylngppyggglggg£§55kghgagcrystaII|zed from et hyl

acetate- isopro et er
propy he 01iy substance as obtained in Step 2 in

Reference Example 33 was reacted with N-benzyl-N-(2-
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,3=7.1Hz), 2.15(3Hx3/4,s), 2.19(3Hxl/4,s),
2.6-3.7(4H,m), 3.96(1Hx3/4,d,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(2Hxl/4,m),
7.0-7.6(8H,m), 8.65(1Hx3.4,s), 8.66(1Hxl/4,s)
Reference Example 36: |

N-[3,5~- Bls(trlfluoromethyl)benzyl]-N-(3— :
hydroxypropyl)-5-methyl-2-methylaminocarbonyl-4-phenyl-
3-pyridinecarboxamide
(Step 1)

The oily substance as obtalned in Step 2 in
Reference Example 33 was reacted with N-[3,5-
bis(trifluoromethyl)benzyl]-N-(3-hydroxypropyl)amine
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-(3-
hydroxypropyl)-5-methyl-4-phenyl-3-pyridinecarboxamide
as a pale-yellow, oily substance.

NMR(200MHz, CDCl;) ppm: 1.44(3Hx1/4,t,J=7.1Hz),
1.45(3Hx3/4,t,J3=7.1Hz), 1.60(2H,m), 2.17(3Hx3/4,s),
2.18(3Hx1/4,s), 2.7-3.7(4H,m), 3.96(1Hx1/4,d,J=16Hz),



NVR(200MHz, CDCl[err]) ppm 2.10-2.40(2H, m, 2.27(3H,s), 3.4-3..7(4H,n'),

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(2H,s), 7.78(1H,s),
8.06(1H,bt), 8.70(1H dd,J=4.2,1.4Hz) d8%ent al Anal ysis for [err]

Calcd. (%: C, 57.43; H 3.86; N, 7.18 Found (%: C, 57.29; H, 3.98; N,
7.07 Reference Exanple 3: . N-[3,5-Bis(trifluoronethyl)benzyl]-5-(4-
met hyl pheny|4).-35-oko B3y 1HER{ B, M) p] Py10€7 nB80G8HGM) hoxam de The

conpound as s 1 7\ epg 264 M epce Exanple 2 was reacted with 3, 5-
(bistrifl uoregkrgeqta(hy ’en'zy %1Irona ne Qn@g{'}rﬁ{eh?gd in the sane manner as in Step 4

in Referencd S8k 2, to obtain the entitled compound as col orl ess

crystals. The compound as obtained iR8stepMPwasl@éak3lednd
(recrystallized fromethyl acetate- ether)  NVR 280M—Iz, CD%I%err]) ppm

2. 44(3H, s), & .0y Jgle)  gqme mannex, 3s jin SEeP 47184Referencs 1)
[7.50i 7.65(:ﬂ:ﬁaﬁplé/é%(ﬂi-l,dbtaﬂn8ﬂ(é|'ér$ﬁit3e&6(=6ﬁlbﬁixn3| asegt /olénal ysis for
err 00 : . X 3.18; N, 5.53 Foun %9: C, 59.42;
H 3.30; N, 9%.1 ef%’?&c%ﬂf—i%arr% e 4: '

N- ( 2- met hox JRER(AAQMEE ( L0y Ppmen . -4 O(@inim) , 2.11(3Hx3/5,s), . :
PP, DB 08 00 T SRR SRy o 2
3.03(3Hx2/5,d,J=5.2Hz), 4.04(1Hx2/s,d,J=1¥Hz)_,
4.28(1Hx3/5,d,J=15Hz), 4.46(1Hx2/5,d,J=16Hz),
4.82(1Hx3/5,d,J=15Hz), 7.0-7.6(SH,m), 7.63(2H3/S,s),
7.67(2Hx2/5,s8), 7.73(1H,s), 7.96(1Hx3/5,bd),
8.06(1Hx2/5,bd), 8.45(1Hx3/5,s), 8.48(1lHx2/5,s)

Reference Example 37:. : _ -
= - 2-Chloro-N-(2-hydroxyethyl)-4-phenyl-N-(3,4,5- .

trimethoxybenzyl)-3-pyridinecarboxamide
NMR(200MHz, CDCl;) ppm: 2.05-2.50(2H,m), 2.80-
4.00(12H,m), 4.00-4.40(1Hx3/2,m),
4.93(1Hx1/2,d,J=14.2Hz), 6.22(2Hx1/2,s),
6.55(2Hx1/2,s), 7.25-7.70(6H,m), '
8.42(1Hx1/2,d,J=6.2Hz), 8.48(1Hx1/2,d,J=5.8Hz)
(a 1:1 mixture of the amide rotamers).

" Reference Example 38:

| 2-Chloro-N-(3,4-dichlorobenzyl)-N-(2- .
hydroxyethyl) -4-phef1y1- 3-pyridinecarboxamide
NMR(200MHz, CDCl;) ppm: 1.80-3.85(5H,m),
3.96(1Hx4/9,d,J=16.0Hz), 4.24(1Hx4/9,d,JT=16.0Hz),
4.44(1Hx5/9,d,3=15.2Hz), 4.92(1HxS/9,d,J=15.2Hz), 6.50-



treated in the sane manner as in Step 4 in Reference Exanple 2, to obtain
the entitled conpound as colorless crystals. mp. 189-190[err]C
(recrystallized fromethyl acetate) NMR(200MHz, CDCl[err]) ppm 2.44(3H,s),
3.90(3H,s), 4.48(2H,d,J=5.8Hz), 6.85:8685(2H n), 7.10-7.35(6H m),
7.43(1H,bt), 7.50-7.63(2H, m, 8.93(IH n. Reference Exanple 5:
N-[3,5-Bis(trif|uoronethyl)benzyl] 7, 8-di hydro-7-

(4- hydr oxybut 4- et hgn 0X0- 6- pyr.i do[ 3, 4- b]pyridiﬁecarb :
oxam de é éé{%é ) pu ak§r9 éb ﬁVT)wag'gﬁdéﬁ'% a THF (5 m)- et hanol
(10 m) solut(anse& mhgtﬁﬁepoﬂndhézaﬁldg)raaambtsUned I n Reference Exanple
3, at 0C, and glrred ag £ﬁ§g1t§gperature for 1 hour. The sol vent was
removed from FRESFBRER 6K Bu by distillation, and hydrochloric acid
(15 n) was added 2eChheroelN+(dgtadidmethoxybehayl)4Na¢@-s at room )
t enper at ur e. pot assi um :
car bonat e mﬁtﬂyﬁﬁéﬁgg%h?ge éy&§¥?a§ %?#ﬁQQFEBF9§§g Hé The extract was
washed with wWiMB(2808MHgy i GBCJ-a)ncPEIhe %07@re41t3%1;238hbued by d| stil I ation.
10us. the enthisgfAREPoLALy E n99783 152102 85 5=14/3
err recry ta

139 (144 gy’ ron1et I acetate-
i sopr opyl Hg 90 kﬁﬁ&@@@ }?)pp§1 39 (3Hx14228, 455 -PER)Y, 9(2H|ﬂ
2. 29(3H, S) 28826@thh§72,3 5562bhh

7Hz) 36%2Hn) 4. 48( 2HdJ=5 &tL

70820 8,96, 11,4, 24 2o G sl ECRERE 1P 44 2).

Reference Example 40:

N-Benzyl-2-chloro-N-(2- hydroxyethyl)-4-phenyl -3-
pyridinecarboxamide '
NMR(200MHz, CDCl;) ppm: 2. 27(1Hxl/2,b), 2.60(1Hx1/2,b),
2.75-3.15(1H,m), 3.25-3.65(3H,m),
3.90(1Hx1/2,d,J=15.4Hz), 4. 26(1Hx1/2,d, J—15 4Hz),
4.49(1Hx1/2,d,3=15.0Hz), 4.95(1Hx1/2,d,J=15.0Hz),
6.74(2Hx1/2,m), 6.92(2Hx1/2,m), 7.10-7.65(9H,m),
8§.42(1H,m) .

(a 1:1 mixture of the amide rotamers).

Referénce Example 41 .
-Chloro—N-(3-hydroxypropyl)-4-phenyl-N-(3 4,5~

trimethoxybenzyl)—3-pyr1d1necarboxam1de |

NMR(200MHz, CDCl;) ppm: 1.10-2.30(3H,m), 2.70-

4.30(14H+1Hx3/7,m), 4.88(1Hx4/7,d,J=14.8Hz),

6.18(2Hx4/7,8), 6.52(2Hx3/7,s), 7.20-7.60(6H,m),

8.47(1H,m) ' '

(a 4:3 mixture of the amide rotamers).

Reference Example 42: '

N-Benzyl-2-chloro-N-{[ (S)-3~hydroxy-2-
methylpropyl]-4-phenyl-3-pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 0.50-0.85(3H,m), 1.40- -
1.85(1H,m), 2.20-3.75(SH,m), 3.80-5.15(2H,m), 6.60~
7.65(11H,m), 8.42(1H,m) '

(a 2:1 mixture of the amide rotamers).
Reference Example 43:



7.52(1H,dd, J=8.4,1.4Hz), 7.68(2H,s), 7.78(1H,s), 8.39(1H, bt),
8.61(1H,dd,J=4.2,1. 4Hz). Reference Exanple 6:

7, 8- Di hydr o- 7- ( 3- hydr oxypropyl.) - N- ( 2-

net hoxybenzyl ) - 5- (4- net hyl phenyl ) - 8- W2 6- pyri do[ 3. 4- b] pyri di necar boxani de
The conpound as obtained in Reference Exanple 4 was reacted with :

3-am no- 1-propanol and treated in the sane nmanner as in Reference Exanple

5, to obtain the epti con nd. _Fhi o] Soused in Exanple 4
w t hout bei ng purﬁ?T%%ﬁggéfgpgﬁggg%xgn£?g?7?999890%9 2. w
7, 8- Di hydr o: me¢thnlpreryblt$t+phenyd-3-pyridinecarboxamide

met hoxybenzylh&%&nﬁ;; Wlb@i'xan?ﬂﬁmﬁ'% QP WHS U pgbderiil V£ | gha@ecar boxam de
The conpound as' obtained in Reference Exanple 4 was reacted with
3- ani no- 1- butcerpound @f cBefexrencenBxampienshner as in Reference Exanple 5,

to obtain thegepdidhed grapOLEdegs colorless crystals. mp. 205-206[err]C
(recrystallized from et hapol -efhyl ether) NVR(200Miz err]) ppm
1.57(2H, ), 1.95(2¥rh§q5233%(§¥E£¥?°§9W§Fg¥9%§ PZXFQG?ZESE?&QG. Hz),
3.75(3H,s), 4 P9y 43 lb¢dtbRy-24imdBh@tpdopys]24zphefiy5981H, bt ), _
6. 71- 6. 92( 3H, i%;04-7.§§£%gyg%{ 7.41(1H dd, J=8.4, 4. 4Hz) , )
7.62( 1H, dd, JBYFL4ineG3EPRxABLL) 4" 3=4 4 1. 4Hz). Reference Exanple 8:
N-[ (3, 5- Bi s(tNMR{200Miz; \§DPEbenppn s AQ &5 3f IHxkH Ad,T=7.0Hz),
140 (5-hydgoxypsnty)d;&; 547 "BkbY! PESYE 3uR194%a81=6 . 8uz),
. 0.81(3Hx1/4,d,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) | | '
(a 1:1 mixture of the amide rotamers).
Reference Examble 45: ' '
N-[3,5-Bis(trifluoromethyl)benzyl]-é-chloro—N-
( (R)-3-hydroxy-2-methylpropyl]-4-phenyl-3-
pyridinecarboxamide :
NMR(200MHz, CDCl;) ppm: same as the spectrum of the
compound of Reference Example 44.
Reference Example 46: _ -
N-Benzyl-7,8-dihydro-7-(4-hydroxybutyl)-5-(4-
mefhylphenyl)-8-oxo-64pyrido[3;4-b]pyridinecarboxamide
(Step 1) : _ '
Using the compound as obtained in Reference
Example 2 - Step 2 and benzylamine, substantially the
same reacﬁion and work~-up as Reference Example 2 - Step
4 was conducted to give N-benzyl-5-(4-methylphenyl)-8-
oxo-8H-pyrano(3,4-b]pyridine-6-carboxamide as colorless
crystals. | |
m.p.-208-209°c (recrystallized from acetone-isopropyl
ether) .
NMR(200MHz, CDCl,) ppm: 2.45(3H,s), 4.48(2H,d,J=5.6Hz),
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 1l and 4-



pyri do[ 3, 4- b] pyri di necar boxam de The conpound as obtained in Reference
Exanple 3 was reacted with 5-am no-1-pentanol and treated in the sane
manner as in Reference Exanple 5, to obtain the entitled conpound as
colorless crystals. mp. 136-137[err]1®3recrystallized fromethyl acetate-
et hyl ether) NVR(200MHz, CDCl [err]) 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 ). 4.47(2H d.J=5.8Hz), .

7.06(2Hd, J=8.

7 S0( 1k 4 I -41,;2%%%%69/( ] mﬁgﬂ@%ﬁ;‘v( el 464 and
8. 64( 1H, dd: J:wmzk-m.lmm Refs 12meke ol 3 was conducted to give

(Né[ﬁ g Bi s(tr ex ‘Q&@I@IM'& d -als %ﬂ&ﬂé@séﬁ: sta(tjls. ] de (s
r oxypro 0X0 en ri di necarboxam de e

O Bemend 500 Cﬁekrﬁv%esaﬁﬁ:aéi fram AN PROSTaRRREBYL S (SteP
3- (4- et hyl begwaag) - 2- pyrldlnecarboxyllc acid in Step 1 in Reference
Exanpl e 2, react leg in th igr@!ﬂa er %@_’ ep 1 in Reference
Exanpl e 2, ¢§§ gpﬂlhsdr fﬁ Qy d-5-phenyl -
?Z‘%pﬂ?{lo[ 3] 42 bd PYIH & )1,el:5 ﬂisplnciﬂprJ 31 eznstfm#sr bHsy, cByBSQEHﬂ)‘\m’p

- err €5 0 et her
NVR( 2000, &xéfé#'%f b ot by (i F1 T SLO SRS o YRR SR GohG )
4.00-4. 25(4H TS0 AFNH, '15955(71EBOid:7J¥1Q)(‘8&4n‘}H27: 56(1H dd, J=8.0, 4 8Hz),
7.74-7.85(2H, é@aoﬁxé%&'ﬂrﬁﬂ;oﬁi f47y SHz), 8.87(1H dd,J=4.8,1.5Hz). (Step 2)

The conpound as_obtained in Step 1 mes reacted with acetic acid and
hydr ochl ori c %&ﬁ%F%ﬂEPt$¥%RQ&F| the same manner as in Step 2 in Reference

Exampl'e 2, to (R)-N-Benzyl-7,8-dihydro-7-{4-hydroxy-3-
-methylbutyl)-s -({4-methylphenyl)-8-oxo-6-pyrido(3,4-
b]pyridinecarboxamide o '

Starting from the compound as obtained in
Reference Exemple 46 - Step 1 and THP-ether of (R)-4-

'amino;Z-methfl- -butendI, substentieily the same
reaction and work-up as Reference Example 19 was
conducted to’ give the entztled compound as colorless
‘crystals.

m.p. 226-227°C (recrystalllzed from acetone-ethyl
ether) )

NMR(200MHz, CDCl;) ppm: 0.81(3H,d, J-6 6Hz), 1. 5-
2.0(3H,m), 2.44(3H,s), 3.20-3.55(3H,m), 3.93(2H,m),
4.31(2H,d,J=5.4Hz), 6.75-6.90(2H,m), -7.1-7.3(8H,m),
7.39(1H,dd,J=8.2&4.2Hz), 7.61(1H,d,J=8.2Hz), '
8.68(1H,d,J=¢.2Hz).

Reference Example 48:

(S} -N-Benzyl-7,8-dihydro-7-(4-hydroxy-3-
methylbutyl)—5-(4~methylphenyl)-8-oxo—6—pyrido[3,4-
b]pyridinecarboxamide

_ Starting from the compound as obtained in
Reference Example 46 - 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
oohducted to give the entitled compound as colorless



141 obt ai n 8- oxo- 5- phenyl - 8H pyrano[ 3, 4- b] pyri di ne-6- carboxylic acid as
colorless crystals. mp. 288-290[err]C (recrystallized from THF- net hanol -
et her) NVR(200MHz, DMVMBO-de[rr]) ppm 7.28-7.60(6H m,

7.81(1H, dd, J=8.2, 4. 4Hz), 8.95(1H, dd, J3844 1.6Hz). (Step 3) The |
conpound as obtained in Step 2 was reacted with
3,5-bis(trifluoromethyl)benzyl anmine and treated in the same manner as |n

Ref er ence Exar;g}! 8 0 obtain N -
[3,5-bis(triflu rorre]t% benz | ]-8-0x0 phe yrano

[3, 4- b]pyr.dumap}c%&%ﬁ& 4&#22ﬁtﬁlk&#ﬁqx€éﬂmu@setﬂ@e-qshylss[err]c
(recrystalli zg{ ,_qm et hyl acet ate- isopropyl ether) NVR(200MHz, CDCl[err])
ppm 4.61(2Ht,J 2(3@} 724 734(2H m, 7.49-7.67(6H M, 7.72(2H, s),
7.79(1H s), 8NMR@IUEA-L0C))cRPR: Famepas) the SPERErAfudiSis obt ai ned

in Step 3 wascra@@g,lﬁfavgf Rererints ERimpanoj7 and treated in the sane '
manner as in Reference Exanple 5 to obtain the entitled conpound as

colorless cry %"e’}ﬁeb ]ﬂ%(ﬁ%’rr] C (recrystallized fromethyl acet at e-
ethyl ether) NVR(2 Hyedrd7 PRI hyld 9% 2B xﬂetﬁynﬁﬁﬂyn) »9=padHz),

3. 70( 2H, 0 744 H. dd 444Hz
7. 59E1H 33 J= g\%&@' “§aﬁ:§3§ﬁ??gi‘§wéé§%§?%5 ééﬁﬁ. %# _ .
8. 70( 1H, dd, J=4yk itd¥,)4 ~Rafer igicedachogx

N-[3,5-Bis(trifluor yi benzyl ] - 78d|hydro 7-

(4- hydr oxybutyl ) - 8- enyl - 6- pyri do[3 4- b]gyrl di necar boxam de
The conpound as obt‘bﬁm ‘the siamponnd, aefehtepired in Reference

. Example 2 - Step 2 and 3,4,5- trlmethoxybenzylamlne,
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-b]pyrldlne—s-carboxamlde as colorless
crystals. . :
m.p. 195-196°C (recrystalllzed from acetone-lsopropyl
ether) .
‘NMR(200MHz, CDCl;) 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,d,J=8.0Hz), 7.27(1H,b), 7.32(2H,d,J=8.0Hz), -
7.$8(2H,m), 8.94(1H,dd,J=4.082.2Hz).
' (Step 2) ' _ :
Sﬁarfing 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 entltled
compound as colorless crystals.
m.p. 194-195°C (recrystallized from acetone-ethyl
ether) : - '
NMR(200MHz, CDCl;) ppm: 0.84(3H,d,J=6.8Hz), 1.5-
2.0(3H,m), 2.38(3H,s), 3.2-3.6(3H,m), 3.65-3.95(2H,m}),
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(1lH,m),



Exampl e 9 was reacted with 4-am no-1-butanol and

142 treated in the sane nmanner as in Reference Exanple 5, to obtain the

entitled conmpound as colorless crystals. mp. 155-157[err]C (recrystallized
fromethyl acetate- isopropyl ether) NW¥R 200MHz, CDCl[err]) ppm

1.45(2H, M, 1.83(2H,nm, 3.58(2Ht,J=5.8Hz), 3.73(2H m, 4.44(2H, d, J=5.8Hz),

7.2-7.4(6H, mM, 7.54(1H,dd,J=8.1;1.1Hz), 7.60(2H,s), 7.77(1H, s),

8. 05(1H, bt); Ref Ex le 11:
N—[3,(5-'Bi s%trSf'lgggi?rfgﬁfés)ibéﬁéy%Fzz)ﬂ o di ﬁ;gpgez e
(4-hydroxybutgbfeée@éemﬂmhmbﬂbeﬁﬁl) 1- oxo- 3- pyrido[ 3, 4-

c]pyridinecarboxan1 o e ra
4-(4- N@thylbenzoyl) pleg n carbox I|€¥%§Q¥XM§ met%ylbut l) 5 ?

3- (4- met hyl bemetpylLphenyl)i-@-oxoaxbld)dyi4i S -dotiang theryyenzy. $§#erence_

Example 2, re 4 dinelAspoEniganer as in Step 1 in Reference
Exanple 2, to g%&aFﬁ |e 3, i di hydr o- *

4- hydr oxy- 4- (4- net aﬁﬁéﬁ‘ﬂ IP%%&%H%%&S{ fgy obtained in
c] pyridi ne- 3, g xaimp 1@s 4@“-YG|t|e@N10|dnd M XX E o L0 Je4+]) ppm

4 7201 bs) 71 iema Tzrh@% utaRpd AU SRR SRRLY U (A 35 3r)
8.85(1H,d,J 5:%ku;d%.h&@lmoxkru@ShspRéﬁerencéﬂnxampmnnnﬂiwssobtalned in
Lep L vt Qg AT dai N i 3 dNitdated 10
4- (4- nethylphsmmsﬁaﬂsoxo IH-pyrano[3 4-
m.p. 194-195°C (recrystalllzed from acetone—ethyl
. ether) . ‘
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-
pyrido(3, 4-b]pyr1d1necarboxam1de
(Step 1)
Using the compound as obtained in Referénce
" Example 2 - Step 2 and 3,5-dimethoxybenzylamine,
‘substantially the same reaction and work-up as
Reference. Example 2 - Step 4 was conducted to give N~
(3,5~-dimethoxybenzyl)-5-(4-methylphenyl)-8-oxo-8H~
pyrano(3,4-b]pyridine-6-carboxamide as colorless
crysfals _ ’
m.p. 154-155°C (recrystallized from ethyl acetate-.
isopropyl ether) ' .
NMR(200MHz, CDCl;) ppm: 2.45(3H,s), 3.78(6H,s).,.
4.41(24,d,J3=5.4Hz), 6.41(3H,m), 7.17(2H,d,J=8. OHz),
7.23(1H, b), 7.33(2H,d4,J=8.0Hz), 7.58(2H,m),
8.94(1H,dd,J=4.0&2.2Hz).
- (Step 2)
Starting from the compound as obtained in Step 1
and THP-ether of (R)—4-amino-2;methyl-l-butanol,



c] pyri di ne-3-carboxylic acid as colorless crystals. mp. 254-256[err]C
(recrystallized from THF-i sopropyl ether) NVR(200MHz,

CDCl [err]+d[err]-DVvsO ppm 2.43(3H,s), 5.31(1H, bs, COOH),

7.04(1H,d, J=5.5Hz), 7.16(2H,d,J=7.8Hz)1667.29(2H, d, J=7. 8Hz),

8.81(1H,d, J=5.5Hz), 9.54(1H, s). 143
(Step 3) The conpound as obtained in Step 2 was reacted with
3,5-bis(trifl %@é@éﬂﬂi&Dﬁﬁzihé%Qﬁeaﬂéaétiéhedndnwbmmmnner as in

5 6l bis(tr it MRrerentg) S5eable) 19 yas congnptied, bp. give the entitled
0x0- 1H- pyr ano[&onfpatndrasdi cel8rtasbogaystalss col orl ess crystals m p.
VR 200w, | CabFErFE1S425€0 PRBERY 126 Bt LARLARs Ay

7. 05( 1H, d‘JESQ#h9I)7 15(2H,d, J=8. 1Hz), 7.32(2H,d,J=8.1Hz), 7.4.3(1H, bt),
7.70(2H,s), 7. ﬁ&éélfbéﬂmrzﬁ @15«‘:15 Cbplrr5 @His)aﬁ <§6i4ﬁa§ﬂz)gsieﬂszl}l ) . The

conpound as obt ai hed react ed but anol

treated in thel sthk2 ﬁéﬂherzaﬁolﬁnﬁéﬂerénéé(EﬁaPﬂke3525n§(ﬁﬂ&%ﬂ?ﬁlﬁ;
entitled corrpoyﬂ%@@ﬂp@?]prlsessmnyﬁyal 3. 2m(nH dl&gslaﬁggrr]C

(recrystall12eg 44 pachiiLossgb Rl o5 b37RR0RY Bl B8kl N GR0OME, coal[er))

3.98(2H ), 4.BEIRHEE =P, OMHz30 (YHEGd15=8.488.2H2), 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

- 55 were obtained as pale yellow oily substances u51ng
2-chloro-4- (4—methylphenyl)-3-pyr1d1necarboxylxc 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 of the ester group: m.p. 205-208 °C
(deéomposed)J.aq@.N—suBstituted—N—'
(substituted)benzylaminés {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]amlne, and N-[3,5-
bls(tr1fluoromethy1)benzyl]3-N- (S)-3-hydroxy-2-
methylpropyl]amlne, respect;vely} by substantially the
same reaction and work-up as Reference Example 12-Step
2. The physico-chemical data are described below.
Reference Example 52:

N-Benzyl-2-chloro-N-(2-hydroxyethyl)-4-(4-
methylphenyl)-3-pyridinecarboxamide
NMR(200MHz, CDCl,) ppm: 2.43(3Hx1/2,s), 2.46(3Hxl/2,s),
2.70-3.80(total 4H,m), 3.90(1Hx1/2,d,J=15.4Hz),
4.24(1Hx1/2,d,J=15.4Hz), 4.51(1lHxl/2,d,J=15.2Hz),
4.94(1Hx1/2,d,J=15.2Hz), 6.74(1H,m), 6.97(1H,m), 7.10-
7.55(8H,m), 8.40(1H,m) (al : 1 mixture of the amide



.1Hz), 7.18(2H,d,J=8.1Hz), 7.56(2H,s), 7.80(1H,s),

7.12(2H, d, J=8
8.47(1H,d, J=5.7Hz), 9.41(1H,s). Reference Exanple 12:
N-[3,5-Bis(trifluoronethyl)benzyl]-2-chloro-N(2-

hydr oxyet hyl ) - 4- phenyl - 3- pyri di necar bb&@&nm de (Step 1)
3,5-Bis(trifluoronethyl)benzyl bromde (1.1 m) was added to a THF (30 m)
solution of 2-am noethanol (3.6 M) while cooling it with ice. The
resulting mxture was stirred for 1 hour at roomtenperature, et'hyl acetate
(30 nl) was zogamem$dreto,- and this was washed with water and a saturated,

aqueous sodi gareHeticed & xa The organic |layer was dried and the
144 sol vent was renoved 6§'d|stlllat|on Thus, obtai ned was

N-[3,5-bis(trifl udrddemBbd&E H“Q¥q5?t¢WM}QR®@!h&+§aﬂhh@rachbporIess

L et e lomie 0,
3.96( 2H, s) 9ﬂg@%F.%E§QFkE£§T ¢ Sg§3§¥7/11 s'Phlonyl chloride (0.7 n) °
and DVF (cataluuéenamvuan)weaeamiymtd @cedig @) i) solution of 2-

chl oro-4 pheﬂ¥hg &5&#&3& aa§gagﬁé@k§ aC|€h£€$§%£2Q%ﬁPqﬁgﬁetﬁg ?ggféu;eaggx__'

for 4 hours
di ssol ved i n4TmR(q.Hm71/)ll,”ﬁhé’=r1éSlﬁma)ng emmnmmm,mmm:ma) pi xture of-

i o5 1307 SO P NIRRT AT TR
cool i ng wi t hmig&Eurgn@st tﬁgﬁ otamersburs at room
Reference Example 54- -
N-Benzyl-2-chloro-N-[ (S)-3-hydroxy-2-
methylpropyl]4-(4-methylphenyl)3-pyridinecarboxamide
'NMR(200MHz, CDCl;) ppm: 0.59(3Hx1/4,d,J=7.0Hz),
0.66(3Hx1/4,d,3=7.0Hz), 0.77(3Hxl/4,d,J=3.8Hz),
0.80(3Hxl/4,d,J=3.8Hz{, 1.40-1.90(1H,m), 2.30~-
- 2.50(3H,m), 2.50-3.80(total SH,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:
' N-[3, S—Bis(trifluoromethyl)benzyl]2-chloro-N-[(S)—
3-hydroxy-2-methylpropy1]4-(4—methylphenyl)—3-
- . pyridinecarboxamide
' NMR(200MHz, CDCl,) ppm: 0.54(3Hx1/4,d,J=7. OHz),
0.63(3Hx1/4,d,J=7.0Hz), 0.79(3Hx1/4,d,J=7.0Hz),
0.84(3Hx1/4,d4,3=7.0Hz), 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), 7.20-7. 50(total
5H,m), 7.70-7. 85(2H, m), 8.42(1H,m) (a 1 : 1 mixture of
the amide rotasmers).



tenperature. The sol vent was renoved 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 then the sol vent was renoved by
distillation. The residue was separat €8&nd purified by col um

chr omat ogr aphy (hexane: ethyl acetate = 1:1) using silica gel, and the
entitled conpound was obtained as an oil (551 ng) (ratio of cis-trans
isoners with respect to the am de bond = about 2:1). NVR(200MHz, CDCl[err])
ppm 2.82-3.92(4H, m, 4.16(1Hx1/3,d,J=16.0Hz), 4.41(1Hx1/3,d,J=16.C0Hz),
4.73(1Hx2/ 3, d, J=15. 0Hz), 4.87(1Hx2/3,d, J=15.0Hz), 7.20- 8.85(9H m,
8.43(1H, M. Reference Exanple 13:
(S)-N-[3,5-Bis(trifluoromethyl)benzyl]-7, 8-

di hydr o- 7- ( 3- hydr oxy- 2- net hyl propyl ) - 5- (4-

met hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- b] pyri di necar boxam de
(S)-3-Am no-2-net hyl - 1- propanol (307 ng) was added

145 toa THF (10 m)-nethanol (7.5 m) solution of the conmpound (1.0 Q)
as obtained in Reference Exanple 3, and stirred for 14 hours at room.
tenperature. Diluted hydrochl ortt—acird was added to the reaction m xture,

whi ch was then extracted with eth . etegﬁk EQ% extract was washed with a
saturated saline solution and t \ ﬁ %L e solvent was renoved by

distillation. Acetonitrile (3 ni m) and DBU (0.42 m) were
added to the residue and heated r 1 hour. After cooled, the
reaction mxture was diluted with ethyl acetate and then washed

Formulation Example 1:

(1) Compound of Example 2 10.0 mg
(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 of 10.0 mg of the compound as obtained
in Example 2, 60.0 mg of lactose.and 35.0 mg of corn -
starch was granulated along with 0.03 ml of an aqueous
solution of 10 wt.$% hydroxypropylmethyl cellulose
(containing 3.0 mg of hydroxypropylméthyl cellulose),
then dried at 40°C and sieved. The granules thus
obtained were mixed with 2.0 mg of magnesium stearate
and tabletted. The green tablet thus obtained was
sugar-coated with an aqueous suspension comprising
sucrose, titanium dioxide, talc and arabic gum. The
thus-coated tablet was glazed with bees wax to obtain a
finally-coated tablet.

Formulation Example 2: .
(1) Compound of Example 1 10.0 mg
. (2) Lactose 70.0 mg
(3) Corn starch 50.0 mg

THIS SHEET HAS BEEN
REPLACED




with water, diluted hydrochloric acid and a saturated saline solution in
that order. The organic |ayer was dried, and the solvent was renoved by
distillation. Thus, the entitled conpound was obtained as colorless
crystals. mp. 123-125[err]C (after ond89elted, this again solidified),
215-216[err]C (re-nelted) (recrystallized fromethyl acetate-isopropyl
ether) [err]: +11.1[err] (C=0.350,CHCI[err]) NMR(200MHz, CDCl[err]) ppm

0. 79(3H,dJ=7.OHz), ,2.1 , 2.28(3H,s), 3.10-3.70(4H m,
4.4822H,d,J=6.ZFé)fzf.géit%EESFEFﬁfg 7.43(1H, dd, J=8. 474019 |
7.59(1H,de:8.4,1.GEU)MaQFGSiﬁhL?tiéfffa(lH%s), 8.38(3bem%%| ( .

: ,dd,J=4.2,1 nal ysi,s _for_ Jerr . cd. (% : C
gg?gg}HH?d4?4§;2N,16t§%m5 SQEE§§n8°TBE¥“8,aé99€&?ﬁ§%¢4?§i?ﬁﬁmﬁiﬁxﬁ

Ref erence Exaapile 340 mg of ?5@nas@3m55893¢ambfM@&Fommandndnyuqdﬂoﬁg8-

I hydro-7-(3- - et =8-0 3 n -
E)inPiyd(r)F3,74f b]‘%gllrlg?ﬁggaﬁoggmméggéﬁéog?hé%’gr?g%&néfagooutbzg'lenlg a|rnc}§t ep 3 in
Ref er ence Exah@PRt3inangréafted oft solrble- stareh)- mehien driest @rahol and

treated in thgisedewiBAN?0. aSmgoRei gre868 EhaUBbQol%? % n the
entitled compound £s . ] 46 col orl ess
crystals. m p°cabi2103FRe MEXERER YR aFRPIBY LEAANEOHA tEDIGE- i sopropy!
et her) NVR(20RadEkol Dpehd ered¢epppm bind7ngHidhibEtolE) acRitdeiH m ,

3.10-3. 70(4H g g tn g "f phk B1 95 ggg%intl'Z'iQSHrg% tor from hum
lymphoblast cells (IM-9)

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 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-HCl buffer
(pH 7.4) containing 120 mM sodium chloride, S5mM -
potassium chloride, 2 pg/ml chymostatin, 40 pg/ml
bacitracin, 5 pg/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 30 ml of
the above-mentioned buffer, which was then preserved
frozen (-80°C) as a specimen of the receptor.

The specimen was suspended in a reaction buffer

(50 mM Tri-HCl buffer (pH 7.4), 0.02% bovine serum
albumin, 1 mM phenylmethylsulfonyl fluoride, 2
ug/chymostatin, 40 pg/ml bacitracin, 3 mM manganese -
chloride) and 100 ul portion was the suspension was
used in the reaction. After addition of the sample and
21 _BHSP (0.46 KBq), the reaction was allowed to



7.45(1H,dd, 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) [err]: -5.4 (C=0.512, CHCI[err]) Ref erence

Exanpl e 15: (R - N-[3 5- Bls(trlfluororrethyl)benzyl] 7, 8-
di hydr o- 7- ( 3- hydr oxy- 2- net hyl propyl ) - 517@- _
net hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- b] pyri di necar boxani de The conpound as

obt ai ned i n Reference Exanpl e 3 was reacted with
(R) - 3-am no- 2- net nd treated in the sane manner as in

Ref erence Exd% ‘?‘ée%%-l{-‘ ogtﬁ not hEeartiPReBuLsppoditd 255 Cc fiogt 13%s
crystals. m pnuiﬁﬂeéZS['Bhe]ﬁnbaﬁtebfoﬁﬁﬁsﬁébti(fdc mhalax@awassol idified),

215-216[ err st al ed fr thy t at e-i sopropyl
et her) [NI\/R(]Z %ﬂ%%g {’?‘%%ﬁ] sgéﬁgagget e péctfr" of the compound of
Ref er ence Exenmt@erlerafmn]cf 2.8 (C-U.34afCed [t:erer |Joeadteifoat enesidgcanpl e

é|6hydro 7- gzl%;dé\%i)g}i%: %ﬁé%b[]%yﬁ ()xécg?'é-g Eéﬁ |'_1‘§_c§1nology, Inc,

pyri do[ 3, 4- b]Pa& i Al hecmmmlamh'eratlonﬁwescoapuﬁled estolthxongh ian Step 3 in
Reference Examlgs fo@efe f-pg vwﬁ%&lﬂa&m B(i§2- rrgt lgét sltoB“ttiQOI and treated

in the same nanner.  as in erence ain‘theentitled
conpound as cHIRFHEAR- cr@/%'f%&'swaﬂ-bngz reeotimesCwikhc 2§t alll o£ed0f r om

ethyl acet atenMIcsppr:]g)fychﬂ htﬁ!ri]ﬁfefietpneﬂcqf) Ex8fARhenidAg 0.02% bovine

é.*’hyérE* S ﬁﬁfd’ﬁ"bB' St O{E'f'b% %ﬁ‘?n%g‘f’lt’-%’ﬁlﬁyﬁﬂéﬁwyg on the

147 . 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 drug, in terms of the concentration
necessary to cause 50% inhibition (ICs) under the _
above-described conditiohs; was expressed in nM [Table
1]. (Radioligand means substance P labelled with '¥r.)
From the test results, it is. understbod that the
compounds (I) and (Ia) or salts thereof of the present
invention have an excellent substance P receptor
antagonistic effect.

Table 1
Test Compound ICs0(nM)
(Example No.)
2 0.28
3 0.76
8 1.2
10 0.66
13 0.17
14 0.28
15 0.88
16 0.17
17 0.23
18 . 0.43
23 1.1



8- 0x0- 6- pyri do[ 3, 4-b] pyri di necar boxam de The conpound as obtained in
Ref erence Exanple 3 was reacted with 4-am no-2-nethyl-1-butanol and treated
in the sane manner as in Reference Exanple 13, to obtain the entitled
conpound as colorless crystals. mp. 1P81130[err]C (after once nelted, this
again solidified), 188-190[err]C (re-nelted) (recrystallized from ethyl

acet ate-isopropyl ether) NVR(200WHz, CDCl[err]) ppm O0.79(3H,d, J=6.6Hz),
1.4- 1.8(3H'm, 2.28(3H,5s), 3.03(1H,t,J:6. 6Hz, -Od), 3.2- 3.7(4H m,
4.49(2H,d, J=5.8Hz), 7.0-7.3( ﬁ,n), 7.30( 1H, dd, J=8-8 4. aHz),

7.53(1H,dd, J=8.4,1.4Hz), 7.6862H,s), 7.78(1H,s), 08148(1H,t, J=6.0Hz),
8.61(1H,dd,J=4.4,1. 4Hz) . Refgﬁence Exanpl e 18: 0.36

(R -NT[3,5-Bis(trifluoromethyl)benzyl]-7, 8- :

di hydr o- 7- (4- hydr oxy- 3- et hyBBut yl ) - 8- oxo- 5- phenyl.4@-

pyrido[ 3, 4-b] pyri di necar boxagyde The conpoquzgs obtained in Step 4 in
Ref erence Exanple 9 was reacted with (R)-4-am no-2-ret hyl - 1- but anol

t etrahydropyranyl (THP) ethed8and treated in theOs3de manner as in

Ref erence Exanple 13, to obtggn THP ether of thegeghitled conpound as a
pal e orange oil. This conpouna was reacted with E-toluenesulfonic acid in
nmet hanol at roomtenperature4 o thereby renove t elfHp group, and the
entitled conpound was obtaingsl as colorless cryspahg. mp. 213-215[err]C
(recrystallized from et hyl aget ate- et hyl ether) ,NYR(200MHz, CDCl[err])
ppm sane as the spectrum of "t he conmpound of Refg nce Exanple 16. [err]:
+1.0[err] (C=O0. , . : -
(R-NT[3,5-Bis(trifluoromnethyl)benzyl]-7, 8-

di hydr o- 7- (4- hydr oxy- 3- net hyl but yl ) - 5- (4- net hyl phenyl ) -

8'°X°'6'pyr"E&ﬁ%fﬁéﬂiKﬂiﬁi£§£§f§§§§3}3§ toward human NK, :gceg;or

First strand cDNA synthesized by reverse
transcription at 48 C° for 1 h from 2 pg of human.
stomach poly A" RNA (C;ontech Laboratories, Inc., USA)
with Superscript RNase H reverse transcriptase (GIBCO
BRL Life Technologies, Inc., USA) and a gene specific
3’-primer (5'CTAACCCCTACCTCCCAACACTGCC-ACATTGGG-3')
which was designed according to the published
nucleotide sequence coding for hﬁman NK, receptor
reported by A. Graham, B. Hopkins, S. J. Powell, P.
Danks, and I. Briggs [Biochemical and Biophysical
Research Communications 177, pp 8-16(1991)].
Polymerase chain reaction (PCR) was performed at 95 °C
for 1 min, 55 °C for 2 min, 72 °C for 3 min for 50
cycles using tag DNA pblymerase (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 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
si;e of pBluescript II SK' (Stratagene, USA).



148 The conpound as obtained in Reference Exanple 3 was reacted
wth (R)-4-am no-2-nethyl-1-butanol THP ether and treated in the sane
manner as in Reference Exanple 13, to obtain THP ether of the entitled
conpound as a pale orange oil. This cdnfdund was reacted with

p-tol uenesul fonic acid in nmethanol at roomtenperature to thereby renove
the THP group, and the entitled conpound was obtai ned as col orl ess

tals. mp. 123-125 { f | ted, ,thi ' lidified),
2052061 er ] C (1 0 BT Et vo hT | SBEREPOh GERDP ¥AS: SPRTASISbpyl
et her) NVR(209iViimc Xeial {de r4gquemee sam@lpsishe Ipeordem tb pbeadimmamund of

Ref er ence Ex%ggé%%%5q4£¥%éég%;é ?{#%%(ﬁ?fo %%?%EEaLePFb;f§§%H%5%nce

Exanpl e 20: orone enzy
di hydr o- 7- (4-dfydnman NKeregeprop raPowass - piagsd -dwnstream of the

pyri do[ 3, 4- blaqyr idi m S) ad: AR NQ- 2nEt byl - 1- But THP
et her was usesg%q ﬁﬁ%’%ﬁmf@%ﬁho@z%ﬁ%?: bEﬁ%%%‘”?HPBét Elgs)’i n
Ref erence Ex&wpl¥@kFandK + dded Mndieshidad andtNe BAuad (Mehecuder n
Ref erence Exaify @ehBullsy Wisidyy '@, eptagbedrgpipggndjas colorless

crystals. mp. 213-214[err]C (recrystallized, fromethyl acetate- ethyl

et her) NWVR(200MHz © [Qﬁiﬁﬁ(ﬁﬁﬁﬁ %%ﬁ%uﬁﬁgth% RMEM; pEdiEm {AENconpound of

Ref erence Ex@ipneditalss rinc . | USRY rdupsréndite€Heitrr LD) $ Retedence

i ny6r o- 7- (4 DA PSR AT IR SY 24 23 BT MY AR A e Frask

8- 0X0-,6- pyr i dafuhc)- [Menmark nefar bbxday de The cells were transfected

() - 4- Ami no- &Rt hyg _;Eg_ Ry angl Mvgtﬂgﬁtx\@ﬁeasggpression vector and
150 ug of transfectam (BioSepra, Inc., USA) at 37 °C
for 5 h. After 3 days, cells wére washed with
phosphate buffer (ICN Biomedicals, Inc., Cat. No.
2810305, USA) containing 0.1 % ethylenediamine tetra-
acetic acid, detached from a.flask and_centrifugéd at
170 x g for 5 min to obtain cell pellets. The cell
pellets were suspended in 50 mM Tris-HCl buffer {pH
7.4) (containing 120 mM sodium chloride, 5 mM potassium
chloride, 2 pg/ml chymostatin, 40 pg/ml bacitracin, 5
ug/ml phosphoramidon, 0.5 mM phenylmethylsulfonyl '
fluoride and 1 mM ethylenediamine tetra-acetic acid),
and were then disrupted by a Physicotron héndy micro
homogenizér NS-310E (Nichi-on-i Rikakiki Seisakusho,
Chiba, Japan), which was subjected to centrifuge at
40,000 x g for 60 min. The resulting pellet was washed
twice with the above mentioned 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-HC1l buffer (pH 7.4) containing 0.02 % bovine
serum albumin, 1 mM phenylmethylsulfonyl fluoride, 2
ug/ml chymostatin, 40 pg/ml bacitracin and 3 mM
manganese chloride) to give a protein concentration of
0.6 mg/ml,'and 0.1 ml of the portibn of the suspension



in place of (R)-4-am no-2-nethyl-1-butanol THP ether in Reference Exanple
19 and reacted and treated in the sane manner as in Reference Exanple 19,
to obtain the 149 entitled conmpound as
colorless crystals. mp. 213-215[err] Cl78fter once nmelted, this again
solidified), 207-208[err]C (re-nmelted) (recrystallized fron1ethy|

acet at e-i sopropyl ether) NNR(200N+E CDd [err]) ppm sane as the spectrum

f the conpdund of Ref er le 17. [err] . -2.7 (C=0.391 CHG [err])
%eferencengxa ?°Ye lnN— gng ﬁGéPHyI)Aﬁ;F§ §ddltl°“ of a

bls(trlfluorouempqhhdeangllzaf plodéhmbemﬂyi )Néufakﬁmwmaaboxan1de (Step

h | d unt) were added to
;) THE (5TmI ;J ”l}a'r‘é ?g#"b? Ugs) %21‘”&%‘-’-4 mll i ?fﬁ%d ﬁiéé’giboxyl ic acid (145
nmy) and heat econeertratibnxofod. 2 hmmrso ahe€ inallv enilumas ofein\2e thlly
distillation, g S%EQEu%SShQHelﬂéﬁygtéa°£¥egooﬁ IHﬁpg§atﬁ&e Hig geulting

solution was a
N-[ 3, 5- bi s(t rminubrone? hyvebbnpiateN - Then- thet mixtareompisetfiyitered ani ne

(240 ™). Lriehiyhgn 8egifag0ebizani ILE (Uil eatlinhe eRok,Ng W th ice
and stirred f urs_at room tenperatur
bis(trifluordﬁ%?h?¥§bﬁﬂ§ DFRRt ef pe bup§§9c5998ﬁyFS@H?PQnP&F&ﬁPﬁ@ used
herein was pnamaaeHLBSenantéyCeDDpnuﬁdesbérr@Eﬁbkﬁﬂdglhﬁh&&ﬁéhiqlne W th
3,5-bis(trifl 0 ) be n ? to ve an
compound of é nE&%XL(tr#%?%%ﬁ%%%@ﬁgé)té ?F EFﬁyg 88I§%Wﬁ Sﬁlomed by
\ 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 binding was
defined as the binding activity in the presence of 10 x
10° M of neurokinin A (Peptide Instituted, Osaka,
Japan). The filters were presoaked overnight in 0.5 %
bovine serum albumin. The antagonistic activity of
each test compound was expressed in nM in terms of the’
concentration necessary to cause 50 % inhibition (ICs) .
under -the above described conditions [Table 2].

Table 2
Test Compound - ICso(nM)
(Example No.)
22 7.5
27 _ 6.2
33 9.5

From Table 2, it is apparent that the compound (I)
‘or salts thereof of the present invention have
excellent inhibitory activity toward human NK,
receptor.

(Inhibitory effect on plasma extravasation induced by



further reac
presence of

reaction m x
extracted w
and the solv
bi s(trifluor
but oxycar bon
pal e yel | ow

ting the conmpound with di-tert-butyl dicarbonate in the

triethylamne in THF. The sol vent was renoved fromthe

ture, and water was added to the resi due, which was then

th ethyl acetate. The ext 1ddt was washed with water and dri ed,

ent was renoved by distillation. Thus, obtained was N[ 3, 5-
onet hyl ) benzyl ]-N-[2-(tert- 150
yl am no ethyl]-2- hl or o- 4- phen yri di necar boxam de as a
Gaps é) PHQ% 1.60(total 9H,m, 2.70-

4.90(tot al 7H| M, Ghid&aS. Lillﬁb(sl qﬂﬁrﬁgﬁrﬂ"}t yok Wﬂ&%dualljé dirknea (Sige) 2)
etate sal uti.o togt un

Anafi T aire SheAenhiget e ot Je kg (B OEnfaRRRRTat T,

sol vent was ueuam&@dbynmnapdﬁxﬂnnaalkyuirupm&unmhanhtmshydmmgeundsbonate

A 4N-HC /et h
obtai ned in

was added to
extract was

oil (349 my) g
4.15(1Hx2/ 5,
4. 84(1Hx3/ 5,
Ref er ence EX
N-[3,5-Bis(t
hydr oxypr opy

e. The

\Aw/%?%eg%ﬁh li'Ps\,/1\:/ae}t¥e&'lrcpr]' ﬁ%% (aft d)['he 1F}%/en% %gt ?Earﬁ)ved

by distill atmdnutesus a W%tﬁq]J%%rﬁﬁ)lﬂﬂPW%tbl%di%ék@) pand yel | ow

U T P, sl

) 16. 2Hz) %i}_'lms 5, d, J=15. 2Hz) ,
dnyrey: ¥; tsy Sapsg) maqgehion. gt ePéb’( e5, 1395 (11 n) .

&Epheaﬁamals were sacrlflced by cutting the aorta, then
ﬁaffr th%u)@ | Q0% G;gi (With 50 ml of
ri ecar oxain

ys;ologlcal sallne The trachea was excised, and its
wet weight was measure. The trachea was incubated at
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 amdunt of
Evans’ blue dye in the supernatant was quantified by
measuring absorbance at 620 mm.

Plasma extravasation was expressed in terms of the
amount of Evans’ blue dye (pg) relative to the weight
of the trachea (g). The efficacy of the drug was
evaluated by calculating the % inhibition in accordance
with the following formula, or expressed in terms of

% inhibition = (1- —3=2— ) x 100

A: the amount of Evan’s blue dye (ng/g) in each test
animal -

B: The mean amount of Evan’s blue dye (nug/g) of the
group untreated with capsaicin.

C: the mean amount of Evan’s blue dye (pg/g) of .
control group

the dose (ng/kg) necessary to cause 50 % inhibition (ID

so) under the above-described conditions [Table 3].



(Step 1) 3- Ami no- 1- propanol was used in place of 2- am noethanol in
Step 1 in Reference Exanple 12, reacted and treated in the sane nanner as
in Step 1 in Reference Exanple 12, to obtain N |3, 5-

bi s(trifluoronethyl)benzyl]-N(3-hydrdk&ropyl )anmi ne as colorless crystals.
mp. 57-58[err]C (recrystallized fromethyl ether-hexane) NVR(200MHz,

CDCl [err]) ppm 1.77(2H, quintet,J=5.8Hz), 2.89(2H,J=5.8Hz),
3.82(2H,t,J=5.8Hz), 3.93(2H,s), 7.89(3H,s) Elenental Analysis for [err]:
Calcd. (% : CTall®s3 H 4.35 N, 4.65 Found (%: C, 47.76; H, 4.32; N
4. 65 151 (Step 2) The anine. as
obtained in Step 1 whsst'seémpBuptiace Opose (i.v) Inhibition®
N-[3,5-bis(trifluoropekampléenayh]-N (g /hgéroxyethyl)anina in Step 2 in
Ref erence Exanple 12 reacted and treateg(bﬂ trhe, ;S KENev @S in Step 2 in
Ref er ence Exanple—-l2—to obtalh-the entitled conpound-as—colorless-crystals
(the ratio of cis-transcésoners W th respect 50 he am de bond was about
3:1). mp. 121-122[err]C(recrystallized frof’e yl acetate- isopropyl

et her) NVR(200MHz, CDCl[&rr]) ppm 1.00-1.70(2H2ry), 2.75- 3.20(2H m,
3.35-3.55(3H m, 4.06(1H1/4,d, J=16.2Hz), 4(§éé15k1/4,d,J:16.2Ft),
4.65(1Hx3/ 4,d, J=15. 2Hz), 4. 76( 1Hx3/ 4, d, J=15. )., 7.20-7.55(6H m,
7.72(2H,s), 7.80(1H,s), B.47(1H,d, J=5.2Hz) (2.6) _

8 : (3.2)

12 (41 )

13  (1.6)
14 | (3.2)
15 10 68.4"
16 10 60.5
17 (1.9)

18 - (2.6)
22 100 41.27
23 100 - 64.0"
24 100 53.1"

. @) Dunnett’s test: * p<0.05, **p<0.01, ***p<0.001
b) IDs;, values are given in parentheses.

From Table 3, it is apparent that the compound (I)
or salts thereof of the present invention have
excellent inhibitory action on the plasma extravasation
induced by capsaicin.



El emental Analysis for [err] Calcd. (%: C, 55.77, H 3.71; N, 5.42
Found (% : C, 55.65; H 3.70; N, 5.57 Reference Exarrpl e—24- —
N-[3,5-Bis(trifluoronethyl)benzyl]-2-chloro-N(2-

hydr oxyet hyl ) - 5- met hyl - 4- phenyl - 3- pyri #76ecar boxamni de - This Sheet Has Been Re laced :
2- Chl or o- 5- et hyl - 4- phenyl - 3- pyri di necar boxyl i ¢ acid vvale

2- chl or o- 4- phenyl - 3- pyridi necarboxylic acid in Step 2 i rrpl e
12, react ed'an treateq i,n the sane manner as in Step 2 in. Reference
Exanple 12, t§ Et BnciRdmert iiS1ed conpound as col orless crystals. mp.
146-148[ err] C (rectyst al compdundomfetthy faesiudlaa- | sopropyl et her)
NVR(200MHz, CDCl[err]) ppm 2.09(3H,s), 3.02(1H dt,J=15.0,5. 6Hz),
3.25(1H,dt, J=15.0,5. 6Hz), 3. 60(o2[ﬁ ~57(1H, d, 2=45. 2Hz) ,

4.79(1H d, J=15. 2Hz), 7.05-7.50{ A } N2(CH2) 76(1H,s), 8.33(1H,s).
Ref er ence Exanpl e 25: *-fH n
N-[3,5-Bis(trifluoronethyl)benzyl]A/2>hloro-N-(3-

hydroxypropyl) 5- et hyl - 4- phenyl - -By i di necar boxam de
2- Chl or o- 5- net hyI 4- phenyl - 3- pyri di necarboxyl iC aci d was used

|n place of 2-chl ot 0-4- y ridine aerX lic.acld in. ep 2
Ref er ence Exa ?’éelﬁzrl\g &éﬁ i PE¥'RIFF§,Y§ 5st(‘{’é/Y¢PF?}8r et hy 9*] N
( 3- hydr oxypr op§+Gapi AEO+Nat opadCBelNr obtained in Step 1 in Reference
Exanpl e 23, in place of N3, 5- '

bi s(trifluoronethyl)henzyl L N- (2- hydroxyethyl )ami ne, and treated in the
sanme manner aB iafdstRepaze pondefe ton eachx aghier 12, ﬁczrnotmzngl A,he::ent itled

conpound 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 heterogylic ring, with the
proviso that at least me of than is an optionally substituted
heterocyclic ring;
Ring C is an optionally substituted homocyclic or
heterocyclic ring;
Ring 2 is an optionally substituted m.trogen-contalm.ng
heterocyclic ring; and
n is an integer franito 6 + Or a salt thereof.
2. A compound' as cléimed in claim .1, wherein
R* and R® are the same or different and represent,’
independently, -
(1) a hydrogen atom, :
(2) a C;¢ alkyl group optionally having from 1 to 5
substituents selected from
(a) a hydroxyl group,
(b) a C; 4 alkoxy group,
" (c) a C¢ alkylthio group,
(dj an amino group,
(e) a C,; acylamino group,
(£) a carboxyl group,
(g) a nitro group,

* € L M s %

THIS SHEET HAS BEEN
REPLACED




as a pale yellow oil. NVR(200MHz, CDCl [err]) ppm 1.10-1.80(2H m,
2.06(3Hx1/2,s), 2.08(3Hxl/2,s), 2.80-3.30(3H,mM, 3.35- 3.70(1H m,
4.08(1Hx1/2,d, J=16.4Hz), 4.39(1Hx1/2,d,J=15.0Hz), 4.47(1Hx1/2,d, J=16.4Hz),
4.70(1Hx1/2,d, J=15.0Hz), 6.90-7.62(7HY§7 7.72(1Hx1/2,s), 7.77(1Hx1/2,s),
8.28(1Hx1/2,s), 8.31(1Hx1l/2,s). Reference Exanple 26:
(+/-)-N—[3,5-Bis(trif|uoronethyl)benzyl] 7, 8-

di hydro-7- (2, 3-di hydr oxy yl)-5-(4-meth

oxo- 6- pyri do[ 3, 4- bfﬁ}r?d 98 %ﬁxgﬁrﬁeJ a¥k9$ﬂ@¥88nﬁﬁﬁﬁg'as obtained in
Ref erence Exanple Biyes meﬁetedrmuihcgilcycioamkyQaﬁmﬂopQQp&@edloI and
treated in the sane nanng as in Reference Exanple 13, to obtain the
entitled conpound 4d)a2phs-e AHYIAMING, FXRWR 200Mz, CDC [err]) ppm

é 32(3H4Z% 6H3n)50(2k‘|h27a é-ﬂambérgﬁ(lﬁli Bi-mefnbé'i(eﬂ" ,lj.éaiﬁ.(rﬂd*%ﬁo
Exanpl e 27: hﬁgé ywa B?KeSQ Ebn§l
6- car boxani de nitreget oBgRsn ad aslfr@b@tam:@u tiey g the nimaé%ireélmm)m,
9 was reacted with nzy e ner as in

Ref erence Exanpl e éi?té ég@%ﬂﬁe?ﬁg %%t?t %%%%gun q%qu'gglorless crystals.
mp. 188-189[err] dxetecayxgém gogupr bnwamt Sxometlhygo 3 hetero atoms

153 ether) NVR(2Q9MkedCRELRhehLL}oRRY, &&%%Haw w14 atomk,

in addition to carbon atoms,

u
&gference

(m) a S-membered to 9-membered non-aromatic
heterocyclic ring having from 1 to 3 hetero atoms
selected from 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,
(3) an optionally halogenated C, alkoxy group,
(4) an optionally halogenated C, alkylthio group,
(5) @a Cs. 0 cycloalkyl group,
(6) a Ce. ;0 aryl group,
(7) a C,.; acylamino group,
(8) a Cbg acyloxy group,
(%) a hydroxy group,
(10) a nitro group,
(11) a cyano group,
' (12) an amino group,
(13) a mono- or di-C; ¢ alkylamino group,
(14) a S-membered to 9-membered cyclicamino group which
may have 1 to 3 hetero atoms selected from nitrogen,
oxygen and sulfur atoms, in addition to the nitrogen
atom in the amino graup,
(15) a C,.4 alkylcarbonylamino group,
(16) a C,¢ alkylsulfonylamino group,
(17) a. Ci¢ alkoxycarbohyl group,

ok C L M L] *




7.4(8H,m, 7.49-7.65(5H m, 8.95(1H, dd, J =4. 4, 2 OHz) Reference Exanple 28:

N- (3, 4-Di chl orobenzyl) - 8- oxo- 5- phenyl -

pyr anol[ 3, 4- b] pyri di ne- 6- car boxam de The conpound as obtained in Step 2
in Reference Exanple 9 was reacted w 1783, 4- di chl or obenzyl am ne and treated
in the sane manner as in Reference Exanple 3, to obtain the entitled

- conpound as colorless crystals. mp. 198-200[err]C (recrystallized from
acetone-ethyl ether) NVR(200MHz, CDCl[err]) ppm 4.44(2H,d, J=6.0H),

7. 10( 1H, dd, J=61®) 22 0F8¥boXYDsIrouB( 10H, ny, 8. 96( 1H, dd, J=4. 3, 1. THz)

Ref er ence Ex ggcl alky&dégﬁbﬁy§(?f¢ﬁbyoronethyI)benzyl] 2-chl or o- N-
4- phenyl - 3- "pyri di necar boxam de

[(S)-3-hydrox 2 nethy éé yl ] net h
The same proc % B T %é&k gFP?%ference Exanpl e 12 was repeated, except
that 2-chl or of 51 yred hyond- eheivE 3- gwkyrbmwbambpxygrOupgld was reacted with

R R LG o e o e
met hanesul f ongg B) waﬁfbﬁéDgréhpﬁnbﬁo 2- et hyl pr opanol |n THF, and this is a .
0. 86(3h, d, I- i# 8@%5%?”6%%%9@3 L PaEPUACHE. 01 FORRL Fing . ARSh( 3 )
3.56(1H, dd, J#th& , HingHE)is 3. 71(1H, ddd, J=1. 4, 4. 0, 10. 6Hz)
LI o b B s 1ty et 1
[ 3, 5-bi s(tri ffxaem ohetmyJ)mmmpwr(tsz séldcbedefinpn) adtmogeny oxygem t he
entitled conuds@frdr COLGhS £58n Chddi €483 88CEarbon atoms, (ii) a
S-membered to 9-membered non-aromatic heterocyclic
group having from 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms, '
- in addition to carbon atoms, or (iii) a
3-membered to l0-membered cyclié hydrocarbdn group each
. of which may have 1 to 4 substituents selected from
(1) a halogen atom, _
(2) a C,; alkyl group optionally having from 1 to 5
substituents selected from
(a) a hydroxyl group,
(b) an amino group,
(c) a carboxyl group,
(d) a nitro group,
(e) a mono- or di-C,; ¢ alkylamino group,
(f) a Ci; alkyl-carbonyloxy group and
(g) a halogen atom,
(3) an optiqnally halogenated C,; , alkoxy group,
(4) an optionally halogenated C; alkylthio group,
(5) a Cq.;0 aryl group,
(6) a C,; acylamino group,
(7) a C,.; acyloxy group,
(8) a hydroxy group,
(9) a nitro group,
(10) a cyano group,
(11) an amino group,

* [« L L] H *



154 NVR(200MHz, CDCl[err]) ppm O0.60-0.82(3Hm, 1.50- 2.00(1H m,
2.00-2.15(3H, M, 2.15-3.92(4H, nm, 4.05- 4.92(2H, m, 7.00-7.85(8H n,
8.34(1H, M Reference Exanple 30:
N-[3,5-Bis(trifluoronethyl)benzyl]-2-cd®ro-N . '

[ (R) - 3- hydroxy- 2- met hyl propyl ] - 5- net hyl - 4- phenyl - 3- pyri di necar boxam de
N-[3,5-Bis(trifluoronethyl)benzyl]-N[(R)-3- hydroxy-2-nethyl propyl]am ne
was reacted and treated in the same nmanner as in Reference Exaple 29, in
pl ace of N-[3(BDbia(menet uew okbtCusé )ddezlamine [gEpuB, hydr oxy- 2- et hyl

ropyl ] am ne } e%ﬂ&ﬁb%@&'ﬂ aj bt 0 as a
(F:)ol g?/I zass oi I{/ﬁsﬁgéstgaﬁce. e Nl\/clg %ﬁ%%‘%?ﬁ%g ZSgﬁsﬁ,eaﬁC%}éb[ .rr]u? gi?lq't he
conpound obt AM3dhaee e} ntQad Rekesanptemst aalestednhEreBnpdik@98M-ai ned in.

Ref erence Exaégp* 2 %andred €1 £E ca tXmg Pl €n3dddition to the nitrogen
N[S,S-Bis(trif%}eoo t hyl ) benzyl] -2-chl oro-N-(2- 9

hydr oxyet hyl )Q%O-’Fre g‘; - rﬂﬂ?r-s- pyri di necar boxam de (Step 1) A

m xture of etfy4) 2a ot pratl6rieaddtbdnyiauicny | gBeupyri di necar boxyl ate (15. 43
g), ethanol (/70.m nd ueous 4AN-sodi um hydroxi de solution (70 m) was
heat ed under (i) u%t ‘?’oﬁ a?ﬂ%&?dﬁ‘r?“ﬁ?é“’r’é%c TORPfii xt ure was concentrat ed, |
and the resul {16 & ancerdlidd:eromxboragle qeowb £ -(pH 3) by addi ng hydrochloric °

acid thereto G{]g t hen egé(tra]gt ed with ethyl acetate. The extract was washed
with sat ur at édt SR SR RGH LirFXH®r i de sol ution and dried, and the sol vent

was renoved bylglj s it atdikylcErtmnyibteatoenl, wWas _
(11 270y m oL 2 (ARl BRI al || 2ed from ot hy| acetate. 1 soptopyl
et her) NVR(200MHz,a GRir¢-ered )dpmlis 215G(BHyshandyll 6gaonp) ,- 7. 45(5H, s),
9.53(1H b) (S(tfﬂ 23 C,-¢ alkylsulfonyl group, or -

(22) an oxo group;

the Ring B is a ,

(i) S-membered to 6-membered aromatic group having from

1 to 3 hetero atoms selectedrfrom.nitfogen, oxygen and

sulfur atoms, in addition to: carbon atoms, (ii) a 5-

membered to 9-membered non-aromatic heterocyclic group

- having from 1 to 3 hetero atoms selected from nitrogen,

- oxygen and sulfur atoms, in addition to carbon atoms, .-
or (iii) a 3-membered to 10-membered cyclic hydrocarbon
group each of which may have 1 to 4 substituents
selected from _

(1) a halogen atom,
(2) a C,¢ alkyl group optionallf having from 1 to 5
substituents selected from

(a) a hydroxyl group,

(b) an amino group, |

(c) a carboxyl group,

(d) a nitro group, '

(e) a mono- or di-C, alkylamino group,

(f) a C4 alkyl-carbonyloxy group and

(g) a halogen atom,
(3) an optionally halogenated C, ; alkoxy group,
(4) an optionally halogenated C;; alkylthio group,

A




155 I n place of 2-chl oro-4-phenyl-3- pyrldlnecarboxyllc acid in
Step 2 in Reference Exanple 12, 2-chl oro- 6-
nmet hyl - 4- phenyl - 3- pyrldlnecarboxyllc acid (as obtained in the previous Step
1) was reacted and treated in the samet8Rinner as in Step 2 in Reference
Exanple 12, to obtain the entitled conpound as a pal e-yellow, oily
subst ance. NNR(200N+E CDC[err]) ppm 1.95-3.80(4H m, 2.58(3H s),
4.15(1Hx2/ 5, d é =16. 2 ), 4@ éngxZ/S d, J=16. 2Hz), 4.75(1Hx3/5,d, J=15. 0Hz),
4. 85( 1Hx3/ 5, ok  aFY{s@TPUBr5 5), 7.17(1Hx2/5,d, J=15. OHz), 7. 23-
7.58(5H m, 7(67)4(2&4§,), a?cﬂ&(na;hh@)gﬁﬂfge,r ence Exanple 32:
N-[3,5-Bis(trifl uoronethyl benzyh; 2-chl oro-N-(3- hydroxypropyl)-6-methyl
- 4- phenyl - 3- pg})dlﬁéﬁar PThe same process as in Step 2 in
Ref erence Exarg) e d2hyaso except that 2-chl oro-6-nethyl -
phenyl - 3- pyrlqtﬂecarbo I|c aci mas-reacted W th N
[ 3, 5-bi s(trif{lbr Arethyr9 bTF®1 - N- (3- hydroxypropyl )anmine in place of
reacting 2-ch{10p-a-cydmmydrSapyri di necarboxylic acid with N-[3, 5-
bis(trifluor yl) b ] hydr oxyet hyl )am ne, to obtain the entitled
conpound as acfiregée§$¥ﬁg $¢§g§ubstance NVR(200MHz, CDCl[err]) ppm _
1. 15- 1. 65(2H, (32) 2 309130+ 597 1783 . aAKamino 4g0p Hx 2/ 5, d, J=15. 4Hz) , '
4.31(1Hx2/ 5, 2 4 d el 2Hz) ,
7 a0 s) . A 2 cbrmietel o Lingunaien St dattoochEote, iR o5
may have hetero atoms se ected from nltrogen,
oxygen and sulfur atoms, in addition to the nitrogen

atom _jn the anino grap,
(14) a C,4 alkylcarbonylamino group,

(15) a C,.s alkylsulfonylamino group,

(16) a C, alkoxycérbonyl group,

(17) a carboxyl group,

(18) a C,s alkylcarbonyl group,

(19) a carbamoyl group,

(20) a mono- or di-C; ¢ alkylcarbamoyl group, .
(21) a C;.s alkylsulfonyl group, and

(22) an oxo group;

the Ring C is (i) a -

5-membered to l0-membered heterocycllc group which may
have 1 to 4 hetero atoms selected from nitrogen, oxygen
and sulfur atoms which optionally having 1 to 5
substituents selected from

(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,

(5) a carboxyl-substituted C, , alkyl group,

(6) a

(7) a hydroxy-substituted C; , alkyl group,
(8) a '

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

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

ONEN L



N-[3,5-Bis(trifluoronethyl)benzyl]-N(2-

hydr oxyet hyl ) - 5- met hyl - 2- et hyl am nocar bonyl - 4- phenyl -

3- pyridi necarboxam de (Step 1) A m xture of diethyl

5- et hyl - 4- phenyl - 2, 3- pyridinedi carbd8fl ate (13.0 g) [this was prepared in
156 accordance with the nethod described in Japanese Patent Lai d-Open
No. 62-106081, and this has a nelting point of 73-74[err]C (after
recrystallize rom thy et.her~ 1,0 et her)], potassium hydroxide (20
g) and 70 % g?&anal 2064 aky Under reflux for 3 hours. The

sol vent was reppyed hytﬂosgrbhptlon and the residue was diluted with water

and t hen wash | The pH of the aqueous | ayer was adj usted
to 2 - 3 by agg}ng ﬁéﬁ Fgéﬁgbrlc acid, and then extracted with ethyl

acetate. The ek2)acthyasoxmihgdoupth saturated saline solution and dri ed,

and the sol ve r diShi Thu [ S
5-nethy|-4-phg%§r?§?3$g§¥§g?2¥ igg}ggéﬁ%rgaagﬁd° l%é%g-€€??%€/crystals
(3.06 Q). n1p(1iB7anSQPtiPPEiQYebaygganBtgddC&monﬂkﬁﬁthﬁnynrﬁmmer)

NVR( 200MHz, dg_ﬁrgﬁdnqu} 10(3H,s), 7.20-7.30(2H m, 7.40-7.55(3H, n,
8.65(1H,s) (S eg CO ound (2.9 g) as obtained in the previous -
Step 1 was heblel anmeeeti erafhydr-s celkpbaminouggerpref | ux for 2 hours. The

sol vent was r ¥ % $ Qﬁﬁﬁkéha£bOghméﬂﬂeﬁéﬁa@gkl&%odﬁ#hdMﬁﬁl ed to the

resi due and s ours at roomte ture e 'sol vent was
removed by d,@pt+og§;bﬁ hawinghd¢ to hetero atoms selected from

nitrogen, oxygen and sulfur atoms, in addition to the
nitrogen atom in the anino grap,

(18) a C,.; alkyl-carbonylamino group, .

(19) an aminocarbonyloxy group,

(20) a mono- or'di-Cb4 alkylaminocarbonyloxy group,
(21) a C,, alkylsulfonylamino group,

(22) a C,.4 alkoxy-carbonyl group, |

(23) an aralkyloxycarbonyl group,

(24) a carboxyl group,

(25) a C,¢ alkyl-carbonyl group,

(26) a C;¢ cycloalkyl-carbonyl group,

(27) a carbamoyl group,

(28) a mono- or di-C,, alkylcarbamoyl group,.

(29) a C,;, alkylsulfonyl group and

(30) a S-membered or 6-membered aromatic moﬁocyclicﬁ
heterocyclic group having 1 to 4 hetero atoms selected
from nitrogen, oxygen and sulfur atoms, which may have
1 to 3 substituents selected from an optionally
halogenated C,, alkyl;, or (ii) a 3-membered to 10-
membered cyclic hydrocarbon group, optionally having 1
to 5 substituents selected from '

(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

O




resi due was dissolved in ethyl acetate. The resulting solution was washed
with saturated saline solution and dried, and the solvent was renoved by
distillation. Thus, obtained was a m xture of 2-ethyl ester and 3- ethyl
ester (about 3:2) of 5-nethyl-4-phenyl1823- pyri di nedi carboxylic acid as a
pal e-brown, oily substance (3.39 g). (Step 3) DMF (3 drops) and oxal vyl
chloride (2.0 n1) were added to a THF (30 ml) solution of the oily
substance (1.9 gb as obtained in Step 2, and stirred for 30 m nutes at
room t enper at #F8%PThe sol vent was renpved

157 by di ¢5)! | at capboagl-shbstesuded ors dilkydl yedup) THF (40 ni).
N-[3,5-Bis(trifluoronethyl)benzyl]-N(2- hydroxyethyl)anlne (2 2 g) and
triethylamne (2.0 nl) were added to the resulting solution and stirred

for 16 hours(ay raonyaeemyr-ehbée;tﬁhedregqtamn m raup as diluted with

ethyl acetate hen she w th mgg | ut ed rochl’oric_acid, aqueous
pot assi um car bbhat & GI% Y }af%BSEéFPﬁS sStut Rokylaggoupiied. The

sol vent was regpved by b?bﬂdaa gﬁyyb;he residue was purified by
col-um chronato ra h exane ‘et acetate = 1:2) using silica gel to

obtain N[3,5(9 FPuSFBHEthyI)benzyl] 2- et hoxycar bonyl - N- ( 2-
hydroxyethyl)(ﬁ}ﬂeahgyaﬂopQEGMb,3 pyri di necar boxam.de as col orl ess

crystals (1.31,.0). . 138-139[err]C (recrystallized from et hyl acet.at e-
i sopr opy! ethé’r13 ?\lf\ﬁ(@ﬁﬁﬂﬂgg ferr]) ppm 1.45(3Hxl/4,t,J=7.1Hz),

(12) an optionally-halogenated C, ,, alkoxy group,
(13 ) an optionally-halogenated CL4 alkylthio group,
(14 an amino group,

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

(16 ) a 5-membered to 9-membered cyclic amino group
optionally having 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms, in addition to the
nitrogen atom in the amino growp,

(17') a Cy, 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,

(Z) an aralkyloxycarbonyl group,

(23) a carboxyl group, |

(24) a C; ¢ alkyl-carbonyl group,

(25) a Cj4 cycloalkyl-carbonyl group,

(26) a carbamoyl group, :

(27) a mono- or di-C,, alkylcarbamoyl group,

(B) a
(2) a 5-membered or 6-membered aromatic monocyclic
heterocyclic group having 1 to 4 hetero atoms selected
from nitrogen, oxygen and sulfur atoms, which may have

Ci.s alkylsulfonyl group and

1 to 3 substituents selected from an optionally
halogenated C,, alkyl;
the Ring Z is a 5-membered to 12-membered heterocyclic

TR DA




1.46(3Hx3/4,tJ=7.1Hz), 2.18(3Hx3/4,s), 2.19(3Hx1/4,s), 2.82(IH 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) 40% Met hyl am ne- met hanol sol ution (15 m) was
added to a THF (5 m) solution of the @8@pound (377 ng) as obtained in Step
3 and stirred for 16 hours at roomtenperature. The sol vent was renoved by
distillation, and the entitled conpound was obtained as a pal e- yell ow,

i | bst afcg, ( 370 00MHz 2.12(3Hx2/ 3, s
S a(3reas s 5ihg 9B Ibnal 1Y oRBu L Bey Ak 5 laRS s bha, PoteTio; S3AW) 3 0. J=a. BHr)
3. 25- 3. 80( 3H, s¢ledt&a( ErsR/ Aitrdgéhlizd éeﬁ6éhﬂxbh3.tﬁrlal:5h\%),, in

4.59(1Hx1/ 3, 6 15Hz)

8. 02(1H 2/3. b ?ﬁi‘ﬂgt@(‘léfx% é&@%‘e “ﬁéf‘iﬂﬁ&) akbitar? %%@%ﬁ%?e"%‘ﬂ“gl to

N-[ 3, 5- Bi s( t 1 Fheidusis: selaciedelaa | 1- N- (2-

hydr oxyet hyl) nme, | a 4- phenyl -

1%8 ypyr|d| %car%gih W%De%€;é¥3%5 I n place of diethyl

5- et hyl - 4- phedy| -2, Ges PAAkNedIXMBOXyl ate in Step 1 in Reference Exanple

33, diethyl 4 enyl rboxyl ate (see Japanese Patent

Lai d- Open No. (:p 1%6%’8&%% ﬂe%‘?and treated in the sane manner as in

Step 1in Ref(#bnc% Cramgyaisdikyb gmlmn 4- phenyl - 2, 3-

pyri di nedi carQS) yléccam &%ﬁ%&ﬁy %\’Y)I%;lyStzaAup m p. 146-148[err]C
her ! '

(recrystallized from3H -1 sSopro
(6) a Cq.y4 aryl group,

(7)
(8)
(9)
(10)
(11) a C,, alkylthio group,

nitro group,
cyano group,
hydroxyl group,
C,., alkoxy group,

.o o

(12) &z amino group,

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

(14) a 5-membered to 9-membered cyciiC'amino group
optionally having 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms, in addition to the

nitrogen atom.in the anino grap, s

(15) a C;, alkyl-carbonylamino groﬁp,

(16) a C,, alkylsulfonylamino group,

(17) a C,; alkoxy-carbonyl group,

(18) a carboxyl group,

(19) a C;4 alkyl-carbonyl group,

(20) a carbamoyl group,

(21) a mono- or di-C,, alkylcarbamoyl group,
(22) a C;4 alkylsulfonyl group,

(23) an oxo group, and
(24) a thioxo group.

3. A compound as claimed in claim 1, wherein R®
and R® are bonded to each other to form Ring A, Ring C

is an optionally substituted benzene ring or an
optionally substituted heterocyclic ring, Ring Z is a

* ¢ L M s * :




NVR(200M+z, CDO [err] + DVMSO-d[err]) ppm 7.3-7.6(6H m, 8.69(1H, d, J=5.0Hz)
(Step 2) The conpound as obtained in Step 1 was reacted and treated in
the sane manner as in Step 2 in Reference Exanple 33, to obtain a nlxture
of 2-ethyl ester and 3- ethyl ester (ah84t 3:2) of 4-phenyl-2, 3-

pyri di nedi carboxylic acid as a pal e-brown, oily substance. (Step 3)

The oily substance as obtained in Step 2 was reacted and treated in the
same manner ‘as in Step 3 in Reference Exanple 33, to obtain N-[3,5-
bis(trifluor or@qmgwqmmmmwgllwung optionally

hydr oxyet hyl ) stripftaridted My idH RAG IR d&nasnaregkés ed€s! PVporobly

| H,
substance, AR0O, ol )) B, Ll T a0 A
8. 78(1Hx3. 4, d 2144 &mLtﬂngm(-MAﬂnb:%@tﬂﬁoéﬁﬁﬂc4iﬁggngﬁgg§nggﬂ?gug?ep
ZSI gbf?g:‘ gsgngg% H%lt\%g bx{e%%t gﬁ(ganﬁc%qtﬁrge:;?ldt : gdtcgrr;gund as a pal e-
yel low, oily SubsténceA.compound as claimed in claim 1, ﬂEére1nhhﬁéZOON+t,
CDOl [err]) pp@f Rif laHa!Hd Rilp e el /ey %&%ﬁ#&ﬁ@%@@éé =5. Ohz),
3.1- 3.9(3H mM 1Hx1/ 3, d 16Hz)
4. 54( 1Hx1/ 3, da;; ‘ring and the other is an optionally
substltuted aromatic heterocyclic ring.
6. A compound as claimed in claim 1, wherein Ring
‘A is an optionally substituted aromatic heterocyclic
. ring, and Ring B is an optionally substituted benzene
rlng
7. A compound as claimed in claim 6, wherein the
aromatic heterocyclic ring is a S-membered or 6-
membered, aromatic heterocyclic ring having one or two
hetero atoms selected from nitrogen, sulfur and oxygen
atoms, in addition to carbon atoms.
8. A compound as claimed in claim 1, ﬁherein ﬁiﬁg
C is an optionally substituted benzene ring.
9. A compound as clalmed ln claim 1, whereln Rlng
C is a benzene ring which may have from 1 to 3 . '
substituents selected from a halogen atom, an
optionally halogenated C,; alkyl group and an
optionally halogenated bhs alkoxy group.
_ 10. A compound as claimed in claim 1, wherein
Ring 2 is a 5-membered to 10-membered ring optlonally
substituted by 1 or 2 oxo groups.
11. A compound as claimed in claim 1, wherein
-X = Y< is NC< or -CO-N<. '
12. A compound as claimed in claim 1, wherein n

13. A compound as claimed in claim 1, wherein
Ring A is an optionally substituted pyridine ring, Ring
B is an optionally substituted benzene ring, Ring C is
an optionally substituted benzene ring, Ring Z is a 5-

o [ L M H *




4.93(1Hx2/ 3, d, J=15Hz), 7.0-7.9(9H m), 7.95(1Hx2/3, bd), 8. 10(IFX17 3, bd);

8.59(1H,d, J=5. 2Hz) Reference Exanple 35: mlssnee,HasBemR eplaced.
N-Benzyl - 2- et hoxycar bonyl - N- ( 2- hydr oxyet hyl ) - 5-

met hyl - 4- phenyl - 3- pyri di necar boxan de 185 The oily SUbStMuMH IH)HHmed
in Step 2 in Reference Exanple 33 was reacted with N-ben

hydr oxyet hyI Jam ne and treated in the same nmanner as in Step 3 in- Reference

Exanple 33,"to obtain the_entitled conpound as a pal e-yel | qw, 0|I¥)
subst ance. NVREDRRRLF eotﬂr@?m??r%ﬁlngmesmnﬁuw subsgifuted by

306 1/ 4. 0SS T DO LR d, O Je iy i A e L 4 e

5.37(1Hx3/ 4, d, J=15 %’E‘%&%ﬂa%ﬂ%l%?%‘z%&lﬂ U%ré(‘é‘{?ﬂm

8. 65( 1Hx3. 4, sandaa"ae(rewr{ecl ﬁ)né?efzermﬁmﬁm:@dBﬁPresent,

L B LRSS OEL VL) e LBl S omy | ,ghengn. atom, an |

:;) pﬁr |Rgl:c gegﬁrdpxmmaiblf&ebsﬁituted ah@l)lhl;;zl\‘leapbsaanopta.snalm@ ned in St ep
|

bis(trifl uorgth%fxi%%enzy #ﬁf% Sﬁéggbxy%rogyl[l§g%lrllg gﬁ&olgfeelg’[tgg in the

sane manner oaalkyplEhép @rowp Red ecy¥hleakybpposos8p t enoBryiln group,S5an

bIS(thf|UOfQﬂ§%f¥$iQ§ f&& 2" @ﬁhﬂéyf@ go g¥buf), (- hydroxy grou

hydr oxypropyl ) met h I Necar boxam de aS a aPe yel | ow,

oi |y substanddit E% ?X%ﬂ“{’ eg%"'%l YPppfAft FMARPIAEPHR t aJm?nPHzPr

1. 45(3HX3/4 tdﬂ-&l]&j’lﬁmlﬂo 6@£&Irbﬂ')a @ydT{8Hamifosyrodp]8aakl / 4, s),

2.7-3.7(4H ma]. é%bor}llrf'amino 18:':*%&@ an alkylsulfonylamino group,

an alkoxycarbonyl group, a carboxyl group, an

160

alkylcarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkylsulfonyl group or an 0x0
group. _ _ |
15. A compound as claimed in claim 1, wherein R*
and R® are the same or different and :represeht,
independently, -

(1) a hydrogen atom,

(2) a C;¢ alkoxy-C, s alkyl group,-

(3) a Cig alkyithio-CM alkyl group,

(4) an amino-C; alkyl group,

(5) a C,; acylamino-C,; alkyl group,

(6) a mono- or di-C, alkylamino-C, , alkyl group,

(7) Ci_1¢ cycloamino-C,; 4 alkyl group,

(8) a _Cl-s.alkyl' group hawving 5-membered or 6-membered
cycloamino optionally substituted by C, alkyl group,
(9) a C;4 alkylsulfonylamino-C, , alkyl group, or

(10) a C,.; alkylcarbonyloxy-C, ¢ alkyl; or

R* and R® are bonded to each other to form pyridine
ring which is optionally substituted by 1 to 3
substituents selected from a halogen atom and a C
alkyl group;

Ring B is a benzene ring optionally having 1 to 3

* €. L MM s *




4.35-4.60(3H+1Hx3/4, ), 7.10-7.80(8H,m, 8.64(1Hx3/4,s), 8.68(1Hx1/4,s)
(Step 2) The conpound as obtained in Step 1 was reacted and treated in
the sane manner as in.Step 4 in Reference Exanple 33 to obtain the entitled
conpound as a pale- yellow, oily substl@&e. NVR(200MHz, CDCl[err]) ppm
1.3-1.9(2H, ), 2.11(3Hx3/5,s), 2.14(3Hx2/5,s), 2.7-3.8(4H m,
3.02(3Hx3/5,d,J=5.2Hz), 3.03(3Hx2/5,d,J=5.2Hz), 4.04(1Hx2/5,d, J=16Hz),
4.28(1Hx3/5,d, J=15Hz), 4.46(1Hx2/5,d, J=16Hz) ., 4.82(1Hx3/5, d, J=15Hz),
7.0- 7. 6( 5H, mpubgtddummss selectes Engm/a halogensatemg)any. 9g( 1Hx3/ 5, bd)
8. 06(1Hx2/ 5, Bghkichad ad/ogenated 48(,1 A% rodjpfai@nae Exanple 37:
2- Chl oro- N- ( 2- hydr oxygtlhyl )0-514- phery@l\lf- (3, f&Ssd t rlﬁeme:t hoxybenzyl )
-3- pyri di nec2PtELAFY NIPRCIaMALLd Eha PdHANY (FFRYR: 05- 2. 50(2H, M), 2. 80-
4-00(12H7) iy & AU Biptnbeie AMPOHbdRaly Adv2hig) 1 €023(2HK1/ 2. 5),
6. 55(2Hx1/ 2, s) 7u25-7h70g§£h;2ﬁ3%€' Zg%kk /2, d,J=6.2Hz),
8. 48( 1Hx1/ 2, §uWpskidusnts, sp 8t fremia hrlogeeatoRan®hs). Reference
Exanpl e 38: optichallyoalddehateti )l 0adarlz \Wjodp ( 2an optionally
hydr oxyet hyl ) - 4- phenyl - 3- yrigkhecarboxanide NVR( 200 MHz CIX%£§£r11 ppm
1. 80- 3. 85( 5H! ng.’\%ﬁ'ﬂ%béwg? KoXYe IEARP 1 &'2?(“@&%&/%‘:’%??% QRteppslly
4. 44(1Hx5/ 9, ¢gubstitdited by Y (1E1RYL, Grbulh A1), , @Hfloxy group and
161
a hydroxyl group; _
Ring Z is a 5-membered to lo-membe;ed,nitrogen '
containing heterocyclic ring optionally having an oxo

group and optionally substituted by a C,., alkyl group

or a hydroxyl group; -X oo ¥ is -N=C< or -CO-N<;
and n is an integer of 1. _

16. A compound as claimed in claim 15, wherein R
and R® are bonded to each other to form Ring A, and -X
o Y< is -CO-N<. |

.17. A compound as claimed in claim 16, wherein

the Ring A is an unsubstituted pyridine ring.

18. A compound as claimed in claim 16, wherein -
the Ring B is a benzene ring which optionally
substituted by an optionally halogenated C;, alkyl
group.

19. A compound as claimed in claim 16, wherein
the Ring C is an benzene ring which may have 1 to 3

- substituents selected from a halogen atom, an
optionally halogenated C,, alkyl group and an
optionally halogenated C,, alkoxy group.

20. A compound as claimed in claim 16, wherein

Ring Z is
—_ /\C -
/\C/N or /N
1 I
0 . . o

wherein, m and p are the same or different and

0 Y




6.85(2H, m, 7.10-7.70(7H, m, 8.46(1H,n) (a 5:4 mxture of the am de
rotanmers). Reference Exanple 39:

2- Chl oro- N- (3, 4-di net hoxybenzyl ) - N-( 2-

hydr oxyet hyl ) - 4- phenyl - 3- pyri di necar bok@&Mm de NNF«200N+B CDCl[err]) ppm
2.70-4.30(12H, m, 4.53(1Hx1/2,d,J=14.8Hz), 4.74(1Hx1/2,d, J=14.8Hz), 6. 30-
7.00(3HM), 7.20-7.65(6H m, 8.39(1Fk1/2,d,J:5.0FE), 8.46(1Fk1/2,d,J:5.2FE)
(a 1:1 mxture of the am de rotaners). Reference Exanple 40:

N—Benzy[ 2- chtepresend®?, himdepgrddrnytly A- ahebntegerppfi dirnmcar box8ni &6

2, 7(52g02/|5'%1H%5[§f %)93%2'?( ﬁmg("y%ﬁ'}‘é ﬁé%%ﬂt’
4.26(1 Kl / 2, cﬁ,nltéﬁexﬂtx)\;ly&, /8 Mydr@gen JatsmpHan, Ch,95Lkyk 1§2odpJots. OHy) ,
6. T 2hx1/Z, 1) PV vl e%ré% %Xza'; ?12& LRl nBafithdal chdihel M xture

of the anide
2- Chl or o- N(&mwﬁmpli)pyl) 4- phenyl - N-(3 4, 5-

1 10-2, 300 3n m, 2 70, & %’?’é‘?ﬂ%“ﬁﬁ%@ﬁwf‘ﬁw@ Fotih R

6. 18(2Hx4/7 s Sh%ﬂk&é@méquﬁlwm% i—l)hrnzzlzl7§m,:ﬁ)9(n}041§ m xt ure

of the am de y éa 9 Hed efFrCe fﬁiﬂﬁoﬁo4§—
N- B | - 2- h| - 3- h d
met ﬁ;f%r opyIC]E 03 ‘Pﬁd { OXéf%o?éHd%]WEBUWH‘EDO [err]) ppm

0. 50-0.85(3H m, szo .ﬂ.éﬁmﬂdﬁﬁd as®.2Damed( bhl, o)laim. 80- ®hibh2ldsm), 6. 60-
LOSCLIN M BdPl7d) 51508 & de {2 N Gnblnb 1508RLEE 118, 78] 9) 107552 ence
hexahydro-9%-methyl-5-(4-methylphenyl)-6,12~
dioxo(1l,4]diazepino[2,1-g] (1,7 ]naphthyridine.
. 23. A compound as claimed in claim 1, which is
(SR)-7-[{3,5-bis(trifluoromethyl)benzyl}-6,7,8,9,10-11~
hexahydro-9-methyl~6,13-dioxo-5-phenyl-13H-
{1,4]diazocino[2,1~g][1,7]naphthyridine.
24. A compound as. claimed in claim 1, which is ~
" (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,l-g][1,7]naphthjridine. B
25. A process for producing a compound as claimed
in claim 1, characterized by cyclizing a compound of a
formula: '

wherein D and E represent groups from which ring Z as
set forth in claim 1 is formed via the nitrogen atom
adjacent to E, L represents a leaving group, and the
other symbols are the same meanings as those in claim
1, or a salt thereof.

26. A pharmaceutical composition comprising a

.II!I|IICI A RV




162 N- Benzyl - 2- chl or o- N—[(R) 3- hydr oxy- 2-
met hyl propyl ] - 4- phenyl - 3- pyri di necar boxam de NR(200N+HMsﬂ£GE&§Bé$k

sanme as the spectrum of the conpound of Reference Exan
Exanpl e 44: N-[3,5-Bis(trifluoroneg8yl)benzyl]-2- J
[ (S)-3-hydroxy-2-nethyl propyl ] -4-phenyl -3- pyridi necar ON+E

CDCl [err]) ppm 0.53(3Hx1/4,d, J=7. 0Hz), 0.63(3Hx1/4,d, J=7.0Hz)
0.75(3Hxl / 4,d, J=6. 8Hz), 0.81(3HxI =1/4,d, J6.8Hz), 1.50- 1. 90(1H , 2.42-

3. 80(5H, M), 4aRBrA.c ThaithoaiticaTlyl@ospté SitMheredt 49 6lbtked)in(tativl M xture of

oo S 01 S RSB 4998 Spfoapnggoniaing sachyindn

[(R) - 3- hydroxyegeaﬁﬁﬁypsmsﬁyef a- preagrnd- asy Sl@inedh i & ide NVR( 200MHz,

CDCl [err]) ppm sanra aSAt BempBSELig ebrt BategudWihysuiafteimiwe Exanpl e
44. Reference

N- Benzyl - 7, 8- HFﬁ?gEBWCPEPHﬁ?Sx?bﬁ?’ﬁ%’j’“&d( As claimed in claim 1.
met hyl phenyl) 8- 0XR96- pRr cdmbasLﬁa_bhpﬁordaqum)mgimeurokirﬁtrem 1)

benzyl am ne.  EUHEPKAF: SPPEEERES 8, EoPBRERAD S MG a5 skl Fence
Exanple 2 - Step 43@as Mpuameqeublgalecmmmm (f@nrmﬂgﬁqsmgq) 8-

" 0x0- 8H pyrano A= bg¥xa
208- 209[ err] 2o rg]c:fg]igt!g uggabagst 2&?%%3“?3&%95‘83*& %rdﬁl\llﬁ/iRs(%zoow

cDCl [err]) ppﬁPmE°BBGSﬂssflaAm§9(2ﬂ 6335m6mZPnd7aiGmﬁnﬂﬁERH#%ﬁa
7.58(2H, M, 8a8déptaBleledreddr2thereot.
31. A pharmaceutical composition for preventing
‘or tréating disorders of aSthma, rheumatoid arthritis,
osteoarthritis, pain, migraine, cough, irritable bowel
syndrome or emesis, which comprises a compound as
claimed in claim 1 and a pharmaceutical acceptable
carrier thereof.
32. A method for antagonizingvtaéhykinin.receptor'
in mammals which compfises administrating to a subject
“in need, an effective .amount of a compound or phamaceutically .
aooeptable salt thereof as claimed in claim1. .
33. A method for preventlng or treating dlsorders
of micturition in mammals which comprises
administrating to a subject in need an effective amount _
of a compound or a phameceutically acceptable salt theréof as claimed in claim 1.
34. A method for preventing or treating disorders
of asthma, migraine, irritable bowel syndrome, pain,
cough or emesis in mammals which comprises ,
administrating to a subject in need an effective amount
of a compound or a phammeceutically acceptable salt thereof as claimed in claim 1.
35. Use of a compound as claimed in claim 1 for
manufacturing a composition for antagonizing a
tachykinin receptor.
36. Use of a compound as claimed in claim 1 for
manufacturing a pharmaceutical composition for treating
disorders of micturition.

* c L Mm-S *
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(Step 2) Usi ng the conpound as obtained in Step 1 and 4-

163 am no- 1- but anol, substantial:ly the same reacti on and work-up as
Ref erence Exanple 13 was conducted to give the entitled conpound as
colorless crystals. mp. 205-207[err]Cig9ecrystallized from

acetone-i sopropyl ether) NVR(200MHz, CDCl [err]) ppm 1.48(2H m,
1.83(2H, M, 2.45(3H,s), 2.86(1Hb), 3.57(2H,t,J=5.9Hz), 3.85(2H m,
4.34(2H,d, 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&132Hz) Us8. 60 (4 H;omipdund0&s. ¢Ha)imedefiar edxaa’.nEmarﬁdre 47:

(R - N-Benzyl 4

nmet hyl but yl ) - &ﬂé@{ﬁ{'? % 4 #g%{‘%é%u lf))a/rll ngngoz?ltb pyr| r?erceéartblnﬂdm de
Starting fro x-mr@%#po@ da%l‘éh%t anheturitioner dxad Wﬁ- - Step 1 and
THP-ether of {Hdfom@ PRLR; NEblyh - grbg,tagggls substantially the sane

reacti on and work-up as Ref erence Exanpl e 19 was conducted to give the
entitled conpound as colorless crystals. mp. 226-227[err]C (recrystallized
from acet one-ethyl ether) NVMR(200MHz, CDCl[err]) ppm 0.81(3H, d,J=6.6Hz),
1.5- 2.0(3H, M, 2.44(3H,s), 3.20-3.55(3H, M, 3.93(2H mM, - ,
4.31(2H,d, J=5.4Hz), 6.75-6.90(2H, M, 7.1-7.3(8H n),

7.39(1H, dd, J=8. 2&4. 2Hz), 7.61(1H,d, J=8.2Hz), 8.68(1H,d, J=4.2Hz). Reference
Exanpl e 48: (S)- N-Benzyl -7, 8-di hydr o- 7- (4- hydr oxy- 3- '

Thls Sheet Has Bﬁen Replaced

s BT HAS BEEN |
 "REPLACED. e

TN O



met hyl but yl ) - 5- (4- et hyl phenyl ) - 8- oxo- 6- pyri do[ 3, 4- b] pyri di necar boxamni de
Starting fromthe conpound as obtained in Reference Exanple 46 - Step 1 and
THP- et her of (S)-4- am no-2-nethyl-1-butanol, substantially the sane
reaction and work-up as Reference Exanple 19 was conducted to give the
entitled compound as col orl ess i 164

~crystals. mp. 226- 227[err]C (recrystalllzed fron1acetone ethyl et her)

NVR( 200MHz, - CDAl [ er

“Reference Exanple 47. Refer “Ee,' Y ¥ ﬁ

. 8- Di hydr o- 7- (4- hydr oxy- 3- mt+H
nethylphenyl) 8- o0xo-N-(3, 4, 5- trlnethoxybenzyl) 6-

pyri do[ 3, 4- b] pyri r t @ i und as
.obtained in F@fergﬁggégfgﬂ%ﬁaag&s fegﬁg &iéwiﬁg x enzy am ne,
substantlally°¥r§§%ﬁme hese®fon and work-up as Reference Exanple - Step 4
was conducted to give 5- (4-nethyl phenyl)

- 8- 0x0- N- (3, 4, 5-tri net hoxybenzyl anal 3, yridine-6-carboxanide
as colorless crystals. mp. 195A lized from

\

[err]) ppm 2.45(3H,s),
), 6.50(2H,s), 7.17(2Hd, J=8.0Hz),
HY), 8.94(1H, dd, J=4.0&2. 2Hz).

acet one-i sopropyl ether) NVR(2
3.84(3H,s), 3.85(6Hs), 4.40(2H, dJ
W.27(1H, b), 7.32(2H,d, J=8.0Hz), 7.
Lstep 2)

S wherein Ring M is a . heterocyclic ring having

-N=C<, -CO-N< or -CS-N< as the partial structure

-X === Y¥<; 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, and at least one of them is
.optionally substituted heterocyclic ring; Ring C is
optionally substituted homocyclic or heterocyclic ring;
RingZ. is an optionally substltuted ring; and n '

- 'represents an integer of from 1 to 6, or a salt
thereof, which has an excellent tachykinin receptor
antagonistic effect, and their production, -and
pharmaceutical compositions.

is Sheet Has Been Replaced
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o ‘:laccmemf Shee
rREPLAUfEMBNﬁ'pSﬁREa s obtained in Step 1 and THP-et her
CR) 4 am mo- -buganol , substantially the same reacti @pdgqu HQ

ds |conducted to give the entitled cohpound a ““( 4
[94- 195[ err] @1 recrystal | i Sstpstiteia ﬂ&%ﬂtdngl-‘yﬁ

: e#r]l) ppm O0.84(3H,d, J=6.8Hz), 1.5- 2.0(3H m,

2.38(3H,s)} 3.2-3. 6(3H m, 3 65-3.95(2H, M, 3.80(6H,s), 3.82(3H5s),
4. 23(2H, d, b=+~ 20T ZH, s) 7.05-7.40(4H m, 7.32(1H dd, J=8.2&4. 2Hz),
7.56( 1H, dd, JE«BHQ&& emé) Ringg( sﬁpﬁpsent, independently, ‘an 165
8. 63(1H, dd, Jaét?éﬁa@ﬁ%)suB@EQEﬁﬁéa E&ﬁﬁ&b&ﬂi& or heterocyclic ring,
(S)-7,8-Di h Q-7 (4 dr ox ﬁbﬁﬁlbUtéﬁé 11 bstituted
nethylphenyl?n@ 8kolraps, 2“ PFl oxF tagna Y substitute

p%{ldo[g 4- b&e¥érdcye¢acb@xaqyde < Startlng fLon1the CEEpound as
obt ai ned in e er a 3 '
ani no- 2- net hyt §n%?,g§%§8§§%}¥a%ﬁ§stlgﬂgﬁ%%ireéﬂﬁ%gﬁ'andrmnrk up as

Ref er ence ExhepéEOQQC&as tdénducted to give the.entitled conpoeund as
col orl ess Cr%gké_‘kﬁ 19 Bn é?&éﬁéhw LEbEte Hutsld i i ae dl B et oieg et hyl

ether) NVR(2 ppm. ~sane as the spectrum of the conpound of
Ref er ence Ex%ﬂ5?§°QECl féFBHceaEﬁanple 51:
(R -N- (3, 5- Dllrmkhanybnnégle): B£81Dkby€r,00% @ -salt thereof,

hydroxy- 3- nethylb?5¥l) gﬁpggggylghg %E%f%ég(Ln (1), wherein
R* and R® are the same or different and represent,

independently,
(1) a hydrogen atom,
(ii) a C,; alkyl group optionally having from 1 to 5
substituents selected from
(a) a hydroxyl group,
“(b) a C;¢ alkoxy group,
(c) a C;s alkylthio group,
(d) an amino group,
(e) a Ci; acylamino group,
(f) a carboxyl group,
(g) a nitro group,
(h) a mono- or di-C, ¢ alkylamino group,
(i) a mono- or di-C;, cycloalkylamino group,
j) a C4.10 @rylamino group, |
é&; a 5-membered to 9-membered cyclicamino group
which may have 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms,
(1) a 5-membered to 6-membered aromatic
heterocyclic group having from 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms,
in addition to carbon atoms,
(m) a 5-membered to 9-membered non-aromatic
heterocyclic ring having from 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms,
in addition to carbon atoms,



pyri do[ 3, 4- b]fp
. Odbtained in He

'mmﬁbgﬁmae © (Step 1) Usi ng the compound as
?’EPEA ' *3 - Step 2 and 3, 5-di net hoxybenzyl ami ne,

substantial Iy} tjhe sane reactiloq and work-up as Reference Exanple 2 - Step 4
was conduct ed t giA/dUN-Wé, - di met hoxyBenzyl )-5-(4-%%9“%%%‘)'—31%&5 8H-
pyrano[ 3, 4- b] pyf i di ne-6-carbgxgm de as colorless crystals. mp. -
154-155[err] q (recrystallized fjrom ethyl acetate- isopropyl ether)
NVR(200MHz, -2-45(3H,s), 3.78(6H,s), 4.41(2H,d, J=5.4Hz),
6.41(3H, m, AxV)(2Hd 3€8-0RdkYlswifonylaning 3prouny d, J=8. OHz), 7.58(2H, m,

8. 94(1H, dd, J74.082. 2Kz )a alko(x?:%‘}:b@rsyl rting fromthe conmpound as
obtained in tep.gﬁ and THP- et her of (R -4-g§n§r%'- 2- et hyl - 1- but anol ,
166  subst arfgvdldlly tthearhaxtlegnaudy and work-up as Reference Exanple 19

was conduct eq x4q jgi)yve td)g alliyillcasHeo colorless crystals. mp.
169- 172 err]g (_recr)ysttadlllﬁl zelél':ly1E rom aceét otr‘lﬂelfbi‘gp;'propyl et her) NVR(200MHz,
cDA [err]) pA&iX). 85@IFAFLAMPYMFTOUPR 62( 1H, n), 1.79(2H, m), 2.40(3H, s),

3. 1L(1H D), 3:86-3. 00 Hdrid ok T, )a,u@l&@zmné?l LgRR{@H, d, I=5. 6Hz),

6. 25(2H,d, J=2.2Hz), 6.35(1H.t,J=2.2Hz), 7.15- 7.35(4H m,

. 7.30( 1H, dd, J2&1dg4. Aibr-s ?;ﬁfxéfﬂ,%f’,nﬁ. SHONR d A8, 4&1. 6Hz) ,

8. 65(1H, dd, J34x34}. 6lds) oxo grollp conpounds as described in Reference
- Exanpl e 52 _ti“ré \ﬁﬁ.rfg %)tiasl réed as pal e yel I ow oily substances using
5-membered to l0-membered heterocyclic group which may
have 1 to 4 hetero atoms selected from nitrogen, oxygen
and sulfur atoms which optionaliy having 1 to 5
substituents selected from |

(i) a halogen atom,

(ii) = an optionally halogenated C;_,, a.lkyi group,
(iii) an amino-substituted C,;_, alkyl group,

éﬂ- a mono- or di-C,, alkylamino-substituted C;_,
alkyl group, _

(v) a carboxyl-substituted C;_, alkyl group,

(vi) a C,, alkoxy-carbonyl-substituted C, ; alkyl
‘group,’ ' |

(vii) a hydroxy-substituted C,;.s alkyl group,
(viii) a C;; alkoxy-carbonyl-substituted C,;, alkyl

group,

(ix) a C;.p cycloalkyl group, -
(x) . a nitro group,

(xi) a cyano group,

(xii) a hydroxyl group,

(xiii) an optionally-halogenated C, ,, alkoxy group,
(xiv) an optionally-halogenated C,, alkylthio group,
(xv) an amino group,

(xvi) a mono- or di-C,, alkylamino group,

(xvii) a S5-membered to 9-membered cyclic amino group
optionally having 1 to 3 hetero atoms selected from
nitrogen, oxygen and sulfur atoms, in addition to one



2-chl oro-4-({ gﬁg‘lm @E\WBQHEB pyr i di necar boxylic acid [prepared from
2- cyano- 3-neth ppenyl )propen0| c acid ethyl ester
condensationywlth N, N-di net hyl pcet am de di et hyl acgt al , foI %‘F\Mf é;t}é
cyclization §siin @umw@%nb | ori de ap@ al kal i ne hyﬁPB? AP 8QG,
group: mp. 303-208 [err]C e onposed)] and N-substitut ed N-

(substi tut ed)jpbenzyTam nes {i.e.|, N-benzyl -N-(2- hydroxyethyl)am ne, N3,
5-bis(trifludrone 'N-(2 hydr oxyet hyl ) am ne,

N-benzyl - N-[€ tsbuynloxsx, 2etael hy Apr apynpagioesp ard kr [as,ysrammo
bis(trifluor yklb 3; % t #fi%éL j am ne,
respectivel y‘?P%SB kj% g Lﬁywakégbéaﬁggg’g aé‘ﬁ"r{éﬁd -up as Reference
Exanpl e 12- ampno, Wémﬁ}s?@én@hehﬁéaF’Yéataa‘l@% &&sor) b Bt ow. Ref erence

Exanpl e 52: a)yy1 MnBRAZYL0E ChIaO&aer& hg%%ve@yh)rfb ,
met hyl phenyla 3Ypyr| di ngcargo de, NVR( 200VHz oo 2

err
2. 43(3Hx1/ 2 %9“02 9B (iRt1-p, AKY5amb0G gEPRB: AP - Ty Ldrlitio, y
3.90(1H1/ 2, g HyiBmaitG) dimaﬂhirh:ﬁﬂaﬁ.ﬁodaﬁalal@db)ylaﬁjﬂd Wcdps d, J=15. 2Hz)

4.94(1Hx1/2,d 7 . 10-_ 7.55(8H m,
8. 40(1H,, M ?‘Eﬁ: )7 18, %PE%B“Bﬁi’thQﬁ?&Zu(teg R-substieukedl anidd
167 r ot agessp suBhtdetaned Byaopkeonr3two homocyclic groups
N-[3,5-Bis(tyif uor bgazy
hydr oxyet hyI;é ‘5 19 %eﬁml )&13 yﬁ@%S Iccglé.@u.g% g uﬁl@R( f(?(ﬁ\/l—lz
CDA [err]) p#mmﬁleﬁ(ermmt?pylamznw(ewmnnty)me3. 80(total 4H m,
4. 16(1hk4/ 11c19cfcn%éx§t59uné} A ey randhns G dlfd; for example,
" " phenylamino, etc.), an optionally substituted
_'heterocycl:.c groups [e.g., S-membered to $9-membered

cycloamino groups which may have 1 to 3 hetero atoms
selected from nitrogen, oxygen and sulfur atoms (e.q.,

S-membered or G—membered non-arom tJ. cloamino

groups, for example, -ppexidyne, -4-—meehy+pa=pe-red¥ne,
piperaz1nyl

morpholino, thiomorpholino, piperadinyl, 4- .

' ﬁhﬁg’fpﬁiﬂﬂ, 4-ethylpiperadinyl, pyrrol:.d:..nyl,
imidazolydinyl, pyrazolydinyl; S-membered or 6-membered
aromatic cycloamino groups, for example, pyridyl,
%ﬁg&: 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, W,
tetrahydropyrimidinyl, tetrahydropyridazinyl,
dihydropyranyl, dihydropyrrolyl, m,
dihydropyrazolyl, dihydrothiophenyl, dihydrofuranyl,
dihydrooxazolyl, dihydroisooxazolyl,
hexahydropyrimidinyl, hexahydropyridazinyl,
tetrahydropyranyl, pyrazolydinyl, tetrahydroth:.ophenyl,
tetrahydrofuranyl, tetrahydrothiazolyl,
tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, etc.)], an alkylsulfonylamino



4. Z7(1Xx7/ 11, ﬁW( Hx7/11,d, J=15. 0Hz), 7.10-7.50(6HM),
7. 7T6(2HM), 8.42 —41 M xture of the am de rotaners). Reference
Exanpl e 54: N- Benzyl - 2-ghforo- N-[ (S) - 3- hydr ox

met hyl pr opyl ] 4- { 4-gétJUN yl) B- pyri 88necar boxami dé”gﬂi\ﬁﬁ(‘?@bﬁﬁﬁ,‘ 3/6/96
CDCl [err]) ppr {0.59(3Hx1/4, diJ¥7. 0Hz), O0.66(3Hx1/4,d,J=7.0Hz),

0. 77(3Hx1/ 4, d }J=3"8BFE), 0.80(3kix1/4,d, J=3.8Hz), 1.40-1.90(1H n), 2.30-
2.50(3H M), 2.|50-3.80(total—BH-H), 3.80-4.42(2Hx3/4, M), 5.05(2HxI /4, m,
6. 60- 7. 50(t ot al 1QH)np-mémheted ar (amémbered; anematdic mencmyalac

rotaners). ag 55, : : _
T3 B o (PEEFESREELEX APRRGS 2 bnsh as faryl, ghienyl, pyrrolyl,
3- hydr oxy- 2-exa29lpt opiEPiazalyk: hphpasayy)l-3ispEhidizedydrboxani de
NVR(200M iz, CREBAESIYL, PPFEafo bl Sk} hdadokalihally1). 43631/ 4, d, 1=7. Ok)
0.79(3Hx1/ 4,d, J=7.0 831(;_ 1/4.d)=7. OHz), 1.5 i 95( H.m, 2.25-
2.45(3H, m), 2xastazefyl et iy strofadiagslylisEngazpnyd sded S50 1H ),
7.00-7.20( 1H:n)ad¥a261¥15011 2t &tthindiazdlyld, 7 1§3(2Htmiaddlagd(1itl,m) (a 1 :
ith?Eug?6?gkf9?3§€}92259§f§nf5524—triazolyl, %g%razolyl, p§g¥§ff}”e
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc.;
(2) 9-membered or l0-membered, aromatic, condensed
heterocyclic rings, such as benzofurahyl,
isobenzofuranyl, benzo(bjthienyl, indoliyl, iscindolyl,
1H-indazolyl, benzimidazolyl, benzoxazolyl, 1,2-
benzoisoxazolyl, benzothiazolyl, 1,2-benzoisothiazolyl,
1H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl,
guinazolinyl, quinoxalinyl, phthalazinyl,

na htbyﬁ;dinyl, purinyl, pteridinyl carbazolyl,'bém“
in a :
‘e"‘ééé%l;‘%;q—, B-carbolinyl, , acridinyl,

phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathinyl, thianthrenyl, phenanthridinyl,
phenanthrolinyl, indolizinyl, pyrrolo[l,2-
b]pyridazinyl, pyrazolo[l.5-a]pyridyl, imidazo[1,2-
blpyridazinyl, imidazo[l,2-a]pyrimidinyl, 1,2,4-
triazolo[4,3-a]pyridyl, 1,2,4-triazolo[4,3-
b]pyridazinyl, etc.; : -

(3) from 5-membered to l0-membered, non-aromatic
" heterocyclic rings, such as oxiranyl, azetidinyl,
oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl;
piperidyl, tetrahydrofuranyl, morpholinyl,

thiomorpholinyl, pyrazinyl, etc.

Of the above-mentioned heterocyclic rings (1) to
'(3), for example, S-membered 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 widely utilized. Such heterocyclic
rings include, for example, furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, pyridyl,



Fornul ati on E$Hﬂ€§ﬁ%hf“§ﬁéFT(L) Conpound, of Exanple 2 10.0 ny

(2) Lactose 60. 0 ny (3) Corn starch

35.0 ng 1 Hydr oxypropylf et hyl cel I ul ose nesi um
stearate 04 JUN A nmi xt16& of 10.0 rrgsr%s'ftt%e §'6%‘ifo‘u P26
obtained in anple 2, 60.0 of lactose and 35.0 ng of corn starch was

granul ated g Wt 0. 03 n1 Tof an aqueous solution of 10 wt. %

hydr oxypr opy net hyl cellulased(containing 3.0 ng of hydroxypropylnethyl
cellul ose), then dried at 40[err]C and sieved. The granul es thus obtai ned
were mxed with 2.0 ng of nagnesium stearate and tabletted. The green
tabl et thus obtai ned was sugar-coated with an aqueous suspensi on conprising
sucrose, titaniumdioxide, talc and arabic gum The thus-coated tablet was
gl azed with bees wax to obtain a finally-coated tablet. Fornulation Exanple
2: (1) Compound of Exanple 2 10.0 ny - (2) Lactose

70.0 ny (3) Corn starch 50.0 ny

e

Formulation Example 1:

(1) Compound of Ekample 2 10.0 mg
(2) Lactose - 60.0 mg
(3) Corn starch 35.0 mg
(4) Hydroxypropylmethyl cellulose 3.0 mg

(S5) Magnesium stearate 2.0 mg-

A mixture of 10.0 mg of the compound as obtained
in Example 2, 60.0 mg of lactose'and 35.0 mg of corn .
starch was granulated along with 0.03 ml of an agueous
solution of 10 wt.% hydroxypropylmethyl cellulose
(containing 3.0 mg of hydroxypropylméthyl cellulose),
then dried at 40°C and sieved. The granules thus
obtained were mixed with 2.0 mg of magnesium stearate
and tabletted. The green tablet thus obtained was
sugar-coated with an aquéous suspension comprising
sucrose, titanium dioxide, talc and arabic gum. The
thus-coated tablet was glazed with bees wax to obtain a
finally-coated tablet.
Formulation Example 2:

(1) Compound of -éélgp{'e-zi-e—l- 10.0 mg

(2) Lactose 70.0 mg

(3) Corn starch o -50.0 mg



169 (4) s%ﬁP&ﬁFEME'ﬂT §H et 7.0 ny ~ (5) Magnesi um

stearate . 3.0 ngﬁes 10.0 ng of the corrpound as obtained in
Exanpl € 2 and 3]0 g i i} stearate were gr %gg
m**of an aqueou g}‘z%tlggeof sol upl e B@3rch (cont a&rﬁb?@ ig@ﬁ { 38‘2‘7*@%

~ starch), then dfi &tamrmxed wth 70.0 ng of |actose and 50.0 ng of corn

starch. The mi xffjure was tablettedlinto a tablet. Radioli gand receptor
bi ndi ng inhibi.t_or actlv ;\//}Bl néil ng i nhibitory activity using receptor from
human I 'ynphobl ast %1 3.45thH/mérAdd B M-AY Cascieri et al.

" Mol ecul ar Fﬁm.rmqw)’@gys@rﬂ (- )45[8(d2}l9§ﬁ)d,£\g@é] nodi fi ed and used. The
recept or was from human | ynphobl ast cells (IM9). IM9 cells (2 X
fe o
10[err] cell é) & i nocul ated and incubated for 3 days (one liter),

whi ch was t hen sub‘]@émiylosp‘bnawtmgelﬁehe&amyﬂutbes aIZ-HG.@»!@-tSG- obtain
cell pellets., Th e| e buffer (Flow
Laboratori esph ( SEE \Kﬁ’I SPP%E‘X%@? ed using

Pol yt r on. honpgerj-teBas F shydeening 3 -hyd30xypropy3( -#moko-S5-HC :
buffer (pH 7 10 S chl ori de,
2 [err]g/m tﬁanr%st at %%ﬂ?ﬁ)[f T ﬁ?iﬁg‘g%{ﬂkgg#gﬁmﬁ?"(ﬁﬁié vad™ :
phosphor ami cRi?Fa p"F\%?ﬁ/‘Fm h{he sePrBapndf PﬁoPPGélnfdrrMnet hyl enedi ami ne

tetra- aceﬂ<Ré¥éfbnd&nziamﬁmesaﬂuﬁ&tndaLamsaatnhbgapaabl4anQ00xg for 20
m nutes. The resi dc? i oned

U fer " whi GHESRRES Hh THeate P PESE R8 | 45] BREPEPnsS. BRERbLerdilof 1t he
receptor. was ‘Em?acstpm:tlami] tvesa sed pendehei samer manheonakufiher (50 v

phenyl et hy EEELS 14 1o, REERE S WETeaC RIS BUfibRung B cojorless

~ baci traci n, <Fya® ganese chloride) and 100 ul portion was the suspension
was used ingf e, rezafmm°d\f(t@écﬁ§d§talpﬂzaa Ebemsaenye agdtheel] | - BHSP
(0.46 KBq), tk}leylreea(‘}'{ i on was al | owed
NMR(200MHz, CDCl;) ppm. 1.7-2.2(2H,m), 3.2-3.6(3H,m),
4.30(1H,d,J=14Hz), 4.89(1H,d,J=14Hz),
5.43(1H,dd,J=14,5.7Hz), 7.0-7.7(1l1H,m),
7.70(1H,dd,J=8,4,1:6Hz), 8.92(1H,dd,J=4.4,1.6Hz)
Example 27:
7-Benzyl-6,7,8,9,10,11-hexahydro-6,13-dioxo-5~
phenyl-13H-[1,4]diazocino(2,1-g](1,7 naphthyridine
Vi FE—T, -7-(5-hydroxybutyl)-8-0xo-5-
phenyl-6-pyrido(3,4-b]lpyridinecarboxamide (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 Example 15 .
to obtain the 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,d,J=15Hz),
5.15(1H,dd,J=14,5,7Hz), 5.42(1H,d,J=15Hz),
6.64(2H,d,J=6.2Hz), 7.0-7.3(4H,m), 7.3-7.7(6H, m),
8.91(1H,dd,J=4.2,1.8Hz)



170 proceed in O. ZWLQQEW&%@ uffer at 25[err]C for 30 m nutes. The
amount of nonspeci fli ¢ bi nding was g¢lefer m ned by adding substance P at a

final “concentrat'iof ¢f leawg[ Qgﬁ;n After the re Ctlotrll.lltg_ﬁfl ?_laqézl{é%
olayy, | nc, | n

harvester (290 PHD, e Tec

was carried out thifoug ter (GF/ B, V\hatman US A) to stop the
reaction. After waghing three tinmes pwth 250 ul of 50 mM of Tris-HC buffer
(pH 7.4) containing 0.02% bovi ne serum al bum n, the radioactivity remaining

on the filt&xamgelale®s nined with a ganma counter. Before use, the filter
was imersed in G_gohalyed hzy'aerb?' “Plfﬂ f&‘-@&Héﬁ¥&Pﬁ -8 12daigdo-The

antagonistic activity each’ t'est” dr'ud, e Concentration
necessary t é‘@é’l%’éﬂ&d%ﬁ fb‘r*ﬂ‘{[llﬁb)g hfrﬂde? 1naphbpyédéescri bed
conditions, was e WALl .(Mf {§andyrpagsogybstance P
| abel | ed W|th [er 1 5;%}' rompthe test resu ts 1S un?eﬁstood t hat the
conpounds ( PPeR¥d 8~ W%@w%‘qwlﬁcﬁwmﬁgﬁt FRYBn¥R8n have an
excel | ent suba:taamaﬁ By e:mwmarﬁmm@mm&féecébtiahée in Test -
(C)J?rzrgound Referen e?g)la(mp'\i)e 27 with 5-%1117:%@ f—-pem).anol and g 2
1.2 treated irg the same manner ag) i3 Reference Example316)
0.17 was reactel and treated in thd £&mwe manner as in
Example 15 to obtain the entitled compound as colorless
crystals.

m.p. ,224-226°C (recrystall:.zed from ethyl acetate-
ethyl ether)
NMR(200MHz, CDCl;) ppm: 1.3-1.9(4H,m), 2.09(2H,m),
2.85-3.05(1H,m), 3.15-3.40(1H,m), |
3.50(1H,dt,J4=15Hz,J.=6.4Hz), 3. 64(1H,d, J-lSHz),
4.97(1H,dt Jd-lSHz, J.=4.8Hz), 5.48(1H,d,J=15Hz),.
6.43(2H,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) .
Example 29:
7-(3,4-Dichlorbenzyl)-6,7,8,9,10,12-hexahydro-
6, 12-dioxo-5-phenyl [1,4]diazepino [ 2,1-

g][1,7. aphthyridine
l%m }=7,8-dihydro-7-(3-

hydroxypropyl)-8-oxo-5-phenyl-6-pyrido[3,4-
b]lpyridinecarboxamide (this was obtained by reacting
the compound as obtained in Reference Example 28 with
3-amino-l-propanol and treated in thé'same manner as in
Reference Example 13) was reacted and treated in the
same manner as in Example 12 to obtain the entitled
compound as colorless crystals.

m.p. 224-226°C (recrystallized from ethyl acetate-
ethyl 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),



15  REPIACEMIENT SHEET 16 0.17

17 - 023 : 18 , 0. 4-3

32 - &j'ﬁ.ﬂljl 096 105 25 Substitute 1s?|%5t 1267/7/96

31 | Lo-36 | 35 0. 44

37 -~ 0.28 o - 38 0.74

39 —Ort2 40 0.17

45 7. 38(1H d,J28. 6Hz), 7.3-7.8(64;m), 8.93(1H,d,J=4 (0Bz)

Bi ndi ng i nhi ed§pLbvity toward human NK[err] receptor First strand
cDNA synthes?géﬁbﬁy 3

reverse transcrlatlon at 48 err] for 1 h from2

[err]g of human s?ofkdehA-BoFYlarBeRrpYRNAS(® Snt%dif ldienaliyde~ | nc., USA)
W th SUperSCGIDB Khose- BLpnéﬁyﬁelgnamaqnum&e&%dﬂﬁd&@@1BRL Life

Technol ogi es C US‘ .and .a_gene specific 3'-priner
(5 CTAACCCCT; : =.?ﬂea A VGGG 3') which was designed according to
t he publi shed nufegdebsehilionébenegiyg 7f,@-dinyardi2 (rSecept or reported by

A. G aham BhyEQQ &Bﬁty§)-é—oggmngheRyl—G-pyrido[3 4~
b]pyrldlnecarboxamlde (thls was obtained by reacting
the compound as obtained in Reference Example 28 with
4-am1no-1-butanol and treated in the same manner as in
Reference Example 16) was reacted and treated in the
same manner as in Example 15 to obtain the entitled
compound as colorless crystals.

m:p. 236 238°C (recrystalllzed from acetone-ethyl
ether)

NMR(ZOOMHZ, CDCl;) ppms: 1.7-2.3(4H,m), 3.14(1H,m),
3.39-3.60(2H,m), 3.70(1H,d,J=15Hz),
5.14(1H,dd,J=15,5.9Hz), 5.35(1H,d,J=15Hz),
6.35(1H,dd,J=8.4,2.0Hz), 7.02(2H,m),

. 7.18(1H,d,J=8.4Hz), 7.3-7.6(6H,m),
8.91(1H,d4d,J=4.0,1.8Hz)
.Example 31:

(S)-5-[3,5~-Bis(trifluoromethyl)benzyl]}-2,3,4,5~-
tetrahfdro-3,8-dimethyl—G-oxo-7-phenyl-6H—pyrido[2,3-
b][l,sjoxazocine
The compound as obtained in Reference Example 29

was reacted and treated in the same manner as in
Example 11 to obtain the entitled compound as colorless
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,d4,J3=15.4Hz), 3.48(1H,m),
3.87(1H,d4d4,J=10.4,12.4Hz), 4.06(1H,d,J=15.6Hz),
4.59(1H,dd,J=5.2,12.4Hz), 5.44(1H,d,J=15.4Hz),
7.37(2H,s), 7.53(2H,s), 7.78(1H,s), 8.29(1H,s)



REPLACEMENT SHEET
Danks, and I. Brl?e aphd Bi ophysi cal Research Conmuni cati ons
177, pp 8-16(1991}] P%lri/merase chaj n reaction (PCR). was performed at 95
[err]Cfor 1 nmin,] ]ﬁb‘dﬁﬁ&in n, 72 [err]C f far ﬁé s
using tag DNA pol § Shlizely Shiga, J %’dh?ttuitﬁé QSBV ﬁz ?oned
3'-prinmer andagne speC|f|c 5 -prinmer (5 -
GAGCCAGGT CCTTTGI TCEAEaaas T ) which was al so designed according to .
t he published nucl eoti de sequence of human NK[err] receptor cCNA reported
by A GahamEetanmle d!éscrl bed above. The resultant PCR product, 1.3
ki | obase- pair [eTp1T0 N losat )i pBI uescri pt
|1 SK[err] (Strat agene [# fﬂl xﬂéﬁrﬁ(ifﬁeﬂfﬂ 2 3 £.3
The identi ty tetnahgdin ﬂ@&@%%@hﬂ%@@pw%@;% sequence
anal ysis. | npgrders tdaga@a‘cam’g an expr ession vector, the 1.3 k| I obase pa| r

DNA fragnent of hyman NK2 rec pt or s, downs '
SRl err] pronoter $a asgqhh a”\’)evglFJ(fF @%ﬁ%’: I—%’§ ?( Y% ota K.
Arai, M Yoslmaska,remutdkl ahcﬂtfdﬂﬂabulmrtﬁcbﬁmélmﬁmeﬂmogxy 8, p

466- 472( 1988 G&lils di
Bi onedi cal s, )Ef(]r?'c“pleUé'A) supp e%rrent\g?eeﬁiéi%é 6@@%&%&%@%%%'
density of 3C>I-'Y§G=[aéﬁr] per 175-cnferr] flask (Nunc, Denmark) for 1 day. The

cells vere tpapsfeqird (g5t JQectiyelth10fi Adie AR o ¥RPL | HEeEaXPr essi on
vect or and 150&&%’ |g of transfect am (Bi oSepra, Inc.,” USA) at 37 [err]C for

5 h. After SRere washed with phosphate buffer (ICN
Bi onedi cal s, NMquoo@mz mCJgﬁlﬁﬁﬁS 1UBA) 169 gi 12i.13¢ (ALH]L nPp,et hyl enedi ami ne

tetra- aceti % ggl Sﬁga%|re§s§%fr}§o?@|4 f3J a7sJ<( le}_Pd centrifuged at 170 x g for 5

mn to obtai
4.14(1H,d,J=15.2Hz), 4.31(1H,m), 4.65(1H,m),

5.49(1H,d,J=15.2Hz), 7.02(1H,s), 7.20-7.50(SH,m),
7.72(2H,s), 7.83(1H,s).
Elemental Analysis for C,sH,oN,0,F:

Calcd. (%): C 60.73, H 4.08, N 5.68

Found.(%): C 60.43, H 4.04, N 5.74
Example 35:

4-(3, 5-Bls(trlfluoromethyl)benzyl] -2,3, 4 S5-
tetrahydro-8-methyl-5-oxo-6-phenylpyrido(3,2-
£f]{1,4]oxazepine 9-oxide

m-Chloroperbenzoic acid (870 mg) was added to a
chloroform (30 ml) solution of the compbund (1.20 g) as
obtained in Referenee Example 33 and stirred for 20
hours at room temperature. The solvent was removed by
distillation, and aqueous potassium carbonate solution
was added to the residue, which was then extracted with
ethyl acetate. The extract was washed with agqueous
potassium 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, CDCl;) ppm: 2.62(3H,s), 3.72(2H,m),
4.65(2H,m), 4.89(2H,s), 7.18(1H,s), 7.20-7.50(5H,m),



pel lets were suspe MMQEM@“W?S_HG buffer- (pH 7.4) (containing 120 mM
sodi'um chl oride, 5} M potassiumchjoride, 2 [err]g/m chynostatin, 40
hbsphor am don,

[err]g/m bacitraci{n] 5201806 0.5 nM L
R og hyl enedi amyhstitate sherter 46/ 48%y) |

phenyl met hyl sul f onyl }f I"Uori de an
and were then disrgpt Stcofron handy m cro honogeni zer NS-310E
(Nichi-on-i R kaki ki ,Seisakusho, Chiba, Japan), which was subjected to-
centrifuge at 40,000 x g for. 60 m'n. The resulting pellet was washed tw ce
with the aboVe78¢R#H,6ded 7oK (H, %hhi ch was then preserved frozen at -80

[err]C as a gpembR®R10ANNS i I ey $pegiAen was suspended in
reaction buff gr (50 r]ﬁ\/l Tri ?gﬁ%c%é)fcéfﬂfgf?ﬁ#?goﬁfd;?ni ng 0.02 % bovi ne
serum al bunmin, 1 FRLFHerdMIfet hyd SR fGhyIH {3 utdi e, 5SS54err]g/ M chynostatin,

40 [err]g/m baci Fbaadn (@)d 3 ®MgmNOANgse; ofy org de)140 give a protein
concentratiop of 0.6 rgg/m, and 0.1 nl" of the portion of the suspension
173 was enpKBPRESi A% he reaction. After addition of a test conpound and

(2-[[err]1]i odohi SFi[GyBPMﬂs]()diﬁlﬂl(ﬁdﬁn{ét%fjlﬁyﬁﬁ e -2)3 , 4 74-TBg/lmmol , 1. 48

minture was ERECERYAnoR0 Ress et NG et v r A2l 363 el 1 pl ate.
Then the m xPuf &, fdoxtepcdned t0woxigle a gl ass fiber filter (UniFilter-96,

G-/ B, Packard Ins ' U o akilter
Vit e Col |ty veor opdTESmpoli as OBk 4P WA Ml SRl A1 |
filter three"afnESaGred ond Hregtedhdmpdee same manner eagtiomn buffer, the

radi oacti vi tgxafpBenNB3H0teNobka il thef MRS tAYL 'IOPAi as colorless
crystals (727 mg).
m.p. 116-118°C (recrystallized from ethanoi—ethyl
ether) :
NMR(200MHz, CDCl;) ppm: 1.60-1.82(1H,m), 2.42(1lH,m),
2.61(3H,s), 3.43(1H,dd,J=6.0,17.0Hz), 3.81(1lH,m),
4.18(1H,d,J=15.4Hz), 4.25(1H,m),
4.78(1H,dd,J=5.2,12.6Hz), 5.52(1H,d,J=15.4Hz),
' 7.16(1H,s), 7.18-7.50(5H,m), 7.72(2H,s), 7.84(1H,s)
Elemental Analysis for C,sH,;,N,0;-1/2 H,0:
Calcd.(%): C 58.31, H 4.01, N 5.44
Found (%): C 58.17, H 4.38, N 5.31
Example 37: : .
8-Acetoxymethyl-4-[3,5- S ¥
bis(trifluoromethyl)benzyl]-2,3,4,5-tetrahydro-5-0xo-6-
phenylpyrido[3,2-£]([1,4]oxazepine '
A mixture of:; e compound (939 mg) as obtained in
Reéesenee-ExampleZ§4-and acetic anhydride (25 ml) was
heated under reflux for 20 minutes. The solvent was
removed by dfstillation, and agueous potassium :
carbonate solution 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
was obtained as colorless crystals (740 mg);
m.p. 122-124°C (recrystallized from éthyl acetate-




a TopCound M cro HciREPLACEMENTNSCeamfler (Packard | nstrunent, Inc., USA).

The ‘nonspeci fic bijngrmg~was—defrngdilas t he binding activity in the )presence

of ‘10 x  10[ err] Mijof] neuroki.ni.n. Af(Peptide Instituted, .Csak Japar e
‘ters were b P S5 intiitR apect TRe17/96"

filters were presdalked ®ye ifn 0.1©g’/obovine$ 1 : L
ant agoni stic acti yi t onpound was expreéssed in nMin terns of
the concentration}nec 50 %inhibition (IC[err]) under the

essary to caus

above described c ' : . Table 2 - Test Conpound
| err](nM isopropylbethem) No.) 22 7.5
27 From

ey . 33 | .5 1o
Table 2, it ngégp?arent' tCthStl’l) h_gpxtl:lérrgél}r% 35')5 Yr 3s'gllt(szk?'r€’r%o%'so§z)(he
present. i nveft-S8i 2t Ie-diHznt 488 (AH @Y, aTt2V( 24, $ bwa? d18dman NK[ err]

receptor. bl.sli i, )y, ef frrtai0s Rl aprgy ré asation induced by _
174 P capsai ci? i(n tra)cheag‘\(, gui r?ea pi gsq?m Y Qui nea pigs (Hartley type
white mal e gERRBENSAde Analysds fote CaelbeNiRFszed with 35 ng/ kg of

pent obar bi tal i nj @gtle_xa,i(r%t)rgaperd tsanerd | ¥ (3 ..-p4) N ldegptest conpounds
Found (%): C 57.60, H 4.02, N 5.09
'Example 38: |
9-Acetoxymethyl-5-[3}5—
bis(trifluoromethyl)benzyl]-2,3,4,5~-tetrahydro-6-oxo-7-
phenyl-6H-pyrido({2,3-b][1,5]oxazocine
The compound as obtained in Refexence Example 36
‘was reacted and treated in the same manner as in
Example 37 to obtain the entitled compound as colorless
crystals (479 mg). :
m.p. 156-157°C (recrystallized from ethyl acetate-
isopropyl ether) '
NMR(200MHz, CDCl,) ppm: 1.60-1.95(1H,m), 2.00-
2.20(1H,m), 2.17(3H,s), 336(1H,m), 3,75(1H,m),
4.14(1H,d,J=15.2Hz), 4.31(1H,m), 4.61(1H,m),
5.20(2H,s), 5.48(1H,d,J=15.2Hz),.7.18(1H,s), 7.20-
7.50(5H,m), 7.70(2H,s), 7.83(1H,s)
Elemental Analysis for CyH,N,0,F,:
Calcd. (%): C 58.70, H 4.01, N 5.07
Found (%): C 58.81, H 4.11, N 5.17
Example 39:
4-[3,5-Bis(trifluoromethyl)benzyl]-8-chloromethyl-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido(3, 2- _
f](1l,4]oxazepine | - '
Phosphorus oxychloride (1.24 ml) and triethylamine
(1.85 ml) were dropwise added at the same time to a
dichloromethane (100 ml) solution of the compound (4.40
g) as obtained in Reference Example ,-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



wer e adni ni stered iﬁ??hﬂ%@%&ﬂ .). After 5 minutes, a mxed solution
of capsaicin (150 §rr]a7kg) and Evans' bl ue dye (20 ng/ kg) was adni ni stered
intravenously to Ea se;nepeti.on. Jeh minutes later, test aninals vere

sacrificed by cut henqRey f used t hr Bupstijutersheet/- 49¢ 496

with 50 mM of phygi . .| The trachea was excised, and its wet
wei ght was neasur ¢. The trachea wasj|incubated at .roomtenperature in 1 n
of acetone-0.3 % sodi —3) overnight and Evans' bl ue dye was

extract ed freolultdon sascaddBt texiyas treoidiié prwkesh ceasr thaged at 2800
rpmfor 5 m . e u .Evans'. bl dye,din th ernatant was
quantified b%ﬁgggﬁggnﬁﬁs%%%lcgﬁ%%.#ﬁ’ “rhe P%’égﬁégng? vasation was
expressed i nweshed ofithherakesuandidienhs'and ushelysolyent]gasrel ative to -
the wei gt ofehBeel BEheA st 1abioR! f iiafy, Alnd NenfitifodRsof¥alig! e bY -

cal cul ating the % inhibition in accordance Wil owm ng-fornula, or
expressed i nWa&r RPtainedysniGdionless qrysfals: (1t4e @hount of Evan's bl ue
dye ([err]g/f)pi.n eaghiBasc Frccdlystalined®afraieihyDf afyegts-bl ue dye
‘([err]g/g) of the §rﬁu ntreated with capsaicin. C "~ the nean anmount of
Evan's bl ue 3J8PFPEH ]%f&fraf control group the dose ([err]g/kg) necessary
to cause 50 BMR{ROOMHzoNCOCR;pOppmadar 782Hakqve5dddz)i, bed conditions '

[Table 3]. 4 s1(2m,t,3=5.4Hz), 4.66(2n,s), 4.99(2H,s), 7.27(1H,s),
7.30-7.55(5H,m), 7.81(2H,s), 7.88(1H,s) |
Elemental Analysis for C,H;;N,0,F,Cl:

Calcd. (%): C 55.99, H 3.33, N 5.44

Found (%): C 55.75, H 3.53, N 5.27
Example 40: -

4-(3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5~
tetrahydro-8-methoxymethyl-5-oxo-6-phenylpyrido(3,2-
£][1,4]oxazepine

A mixture Qf'the compound (151 mg) as obtained in
Refexrence Exaﬁple_39, THF (2 ml), methanol (1 ml) and
28 % sodium methoxide-methanol solution (1 ml) was
stirred for 2 hours at room temperature. The solvent

was removed by distillation, and water was added to thé
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
(118 mg). . '
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)
Elemental Analysis for C,sH,oN,0;F:
v Caled.(%): C 58.83, H 3.95, N 5.49

Found (%): C 58.73, H 3.95, N 5.57
Example 41:



Table 3 Test [ CRERIAGENENT SHEEDS

L (i . v) I'nhibition[err]
(Exanpl e No.) [ ¢r ITOTKY %[err]) 2y
gor‘___ 'Dlerr]: [errlolk 1 wim @95 1“'16 2 Substitute §Iﬁet()'23’7/96
7 8 (3.2
12 (41 ) 13 (1.6)
14 32— " 15 o 10
68. 4*** _ 4-[1% 5- Bls(trlfluorddbthyl)benzyl]GQ 3,455~ 1700
(1.9) - (EERLDASIONEE ©) oo - . 100
41 0% teté%?ydro -8 ? oxo % pggny Byrldo[323
100 £]1(153 Jpxazepinepunnett's test: * p<0.05, **p<0.01, ***p<0.001

b) IDerr] val ues pang Swen df‘d}f%.f QYRR (190 mgf@@ dBkhendd ih IS
apparent that the conpaound 4 or salts ther present 1nvention
have exceIIeﬁFQQﬁﬂﬁég o oFHEhd bikhe ES@PPEQRABPL0ALP nBdded by
capsaicin. and sodium hydride (60 % oily) (120 mgPubaéi stiereleebr- 14
March 1998 3 hours at room temperature. The solvent was removed
gy“gistillation, 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 chromatography (hexane:ethyl acetate
= 1:1) using silica gel to obtain the entitled compound
as colorless crystals (74 mg).

m.p. 134-136°C (recrystallized from ethyl acetate-
hexane). '

'NMR(200MHz, CDCl;) ppm: 1.26(6H,d,J=6.0Hz), 3.60-
3.90(3H,m), 4.48(2H,t,J=5.4Hz), 4.63(2H,s), 4.89(2H,s),
7.27(1H,s), 7.30-7.55(SH,m), 7. 81(2H s), 7.87(1H,s)
Elemental Analysis for C,;H,,N,0;F;:

Calcd.(%): C 60.22, H 4.49, N 5.20

Found (%): C 60.00, H 4.61, N 5.07
Example 42: | |

4-(3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-methylthiomethyl-5~-oxo-6-phenylpyrido[3,2-
£]1(1,4]oxazepine . _

A mixture of the compound (125 mg) as obtained in
Refexence Example 39, methanol (5 ml) and aqueous 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 with water and dried, and thei
solvent was removed by distillation. : Thus, the
entitled compound was obtained as colorless crystals
(103 mg).
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176  What is cl a'nﬁ- LiAQEMENT S"’l.;" \

wherein ring Mistajheterocyclic
-CO N<or -C5-N< R[ ergj o | L
same or- di f

ut ed

A, “or ‘they ar’e "t hg
hydr ogen at om or ( : :
i ndependent |y, anggptionally substi} “homocyclic or heterocyclic ring,
with the proviso that at |east one of themis an optionally substituted
heterocyclic®img;, HigldiG eme®py$b@h%fyedugsbmtathglhgfamwﬁe{:0{ o

het erocycli c jddBkodd1N 1,5y an optionally substituted nitrogen-containing
heterocgclic'#%éyb%ggiﬁﬁéhif%hat when- X==Y< is-N=C<, Ring Zis aring of a
for nul a: [quzo MHZ SR 1 ) DPER o 2613 (3 o doy | kR (RTup, S8 i #Ha) |y

havi ng an oxq.9790(%,sQ[,erJJ49)(><mJ:ky&£§§4@£9yp4pgggrzﬁr girl Zlﬁgga,l kyl ene group

and Eis a C err]_alkylene group having an oxo olip nis an
integer  frdm>P (3i@) 'or7‘23%(glrff'$her€o$g(21‘lrs) '

conpound of the fornmul a: [err]

g where -X [err] 'Y< is one of -N=C<,
are bonded to each other to for | ng
and r epr esent ,Sybglidyte,ahpgt 126 éwg%

the R;éﬂg M Ring A and Ring B represent,

S5 = —

.87(1H,s)
Elemental Analysis for 'Cstrquzosts-l/ 6 H,0:

Calcd.(%): C 56.71, H 3.87, N 5.29

Found (%): C 56.67, H 3.87, N 5.23
Example 43:

8-Aminomethyl-4-(3,5-bis(trifluoromethyl)benzyl]-
2,3,4,5-tetrahydro-5-oxo-6-phenylpyrido({3,2-
£1{1,4]oxazepine . _ ' .
o+ A mixture of the compound (500 mg) as obtained in
Reference Example 39, THF (10 ml) and aqueocus 25 %
ammonia (10 ml) was heated in a sealed tube at 120°C
for 1 hour. After cdoled, 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"
was obtained as colorless crystals (443 mg). .
m.p.;.188-191°C'(recry5£éllized from THF-ethyl ether)‘
NMR(200MHz, CDCl;) ppm: 3.71(2H,t,J=5.6Hz), 4.00(2H,s),
4.50(2H,t,J=5.6Hz), 4.89(2H,s), 7.20-7.60(6H,m),
7.81(2H,s), 7.87(1H,s) '
Elemental Analysis for CjH;,N;0,F:

Calcd.(%): C 58.19, H 3.87, N 8.48

=+ Found (%) C 58.36, H 3.81, N 8.00

Example 44: o

4-[3,S-Bis(trifluoromethyl)benzyl]-z,3,4,5-
tetrahydro-8-methylaminomethyl-5-oxo-6-

phenylpyrido(3,2-£][1,4)oxazepine

A mixture of the compound (150 mg) as obtained in
Reference Example 39 and 40 % methylamine-methanol
solution was stirred for 30 minutes at room
‘temperature. The solvent was removed by distillation,



176a 2. A CREPLAPE) Ty di'n claiml, wherein Rlerr] and
R err].are the saje~e& ﬁﬂﬁﬂifﬁﬁE?g d represent, independently (1) I?
hydr ogen atom or{ a] hal ogen- atom} (|2) a (err] al K ro ona
having from1 to b bulidher836 dellectiads from %%B% H{j) 'Pg%/ /?)ng?

(b) aderr] al koxy roup, ~ (c)} a Jerr] alkylthio group, (d) an
am no group, (e) a (err] acylam no group, (f) a carboxyl group,
(g) a nltro gr ouj 177 (h) a

mono- or di - @nst Matakywasniadded dip,the residyea which wasdcheherr] .
cycl oal kyI amé?&rﬁd%&ﬁ w:.th et{ C}l addEdtd, ar'fljxé?méz\?\grgéeuﬁas washfﬁh) a

5-menbered to 9-nmenbered am no group to 3
hetero at ons "ddihe kP ¥ v rJ.e miandpdare . wly‘g@rmtamswemwedt bys in

addition to dieuillagsh At Ahdy), M HAEO BE@Wompound was -obtained
as colorless crystals (115 mg).
m.p.. 152-154°C (recrystallized from ethyl acetate-
isopropyl ether) -
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,sH;N;0,F,:

"~ calcd.(%): C 58.94, H 4.15, N 8.25
Found (%): C 58.71, H 4.25, N 8.35
Example 45:
4-[3,5-Bis(trifluoromethyl)benzyl]-8-

~ dimethylaminomethyl-2,3,4,5~tetrahydro-5-0x0-6-

phenylpyrido([3,2-£][1,4]oxazepine
" Dimethylamine (1 ml) was added to a THF (3 ml)

. solutiem of the compound (150 mg) as obtained in
Refexrence Example 39, and then 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 extract was
‘washed with water and dried, and. the solvent was
removed by distillation. Thus, the entitled compound
was obtained as colorless crystals (128 mg).

m.p.- 186-188°C. (recrystallized from ethyl acetate-
isopropyl ether)
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 CyH,;N;0,F;:
 Calcd.(%): C 59.66, H 4.43, N 8.03

Found (%): C 59.43, H 4.49, N 7.84
Example 46:

4-[3,5-Bis(trifluoromethyl)benzyl]-8-~



(1) .a 5-nenbered t ojCIE C het erocyclic group havi ng
from l. to 3 hetero 4t .LACEMENTSSHEE(Tt (Ld fromnit rogen oxygen and sul fur

t . ddijt to car pITs, o1l
at gns in a |t:8n oorﬁf fIC‘I4C i ng ha\ﬁ t,w@%ql égﬁe@@ro
)

9- nenbered non- ar ony #VL gﬁ
at ons sel ect ef ronrn F O ygen and sul fur atons,
aj (Jerr] al kyl sul fonyl am-no group,

Lt
(o) a Cerr] alkyl- arbonyloxy group and (p) a halogen atom (3) an
optional | y haf¥gtaR ir 29 B0 ¥p S (et rahydan+oretdy6hal ogenat ed

err] al kylt 6 a ry Iy group, (6) a Clerr] aryl
ggoup] (7)y a§h82$%?ygédlggrﬁofgigu ho*ﬁ%hegm%%err acyl oxy group, (9). a
hydr oxy group, (1O§Y%lﬂPF?BYgFBuBe (Ql Rly was L to1B BHF afd ®o group

(13) a ﬁDnO—nﬂ)C&oIﬁElﬁioﬂlkuéaabmgoqhaupiselﬁh-aag-@yﬁgyﬁgatth menber ed

cyclicam no whi ch_ ma to.,3 ete atons sel ected from
n|>/t rogen, ox%%ﬁgﬁae? ’f’ﬁ‘ﬁ@‘ g ?ﬂdaﬁg att(?dt e %Bté%in the
am no group, XSSQOGESIerTmea$@yVeatbwa§Iaemn&egr@qu;@t&ﬂkaﬂidﬁ;]and

al kyl sul f onylad ?UQddé&QoathQ £EEEaRBKOWAIANPRRY WP

178 (18) a carboxy .
‘extracted w;th ethyl acetate. 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
crystals (127 mg). '
m.p.  129-131°C (recrystallized from ethyl acetate-
hexane)
NMR(200MHz, CDCl,;) ppm: 0.44(4H,m), 2.19(1H, m),
3.69(2H,t,J=5.6Hz), 3.97(2H,s), 4.48(2H,t,J=5.6Hz),
4.87(2H,s), 7.25(1H,s), 7.26-7.55(5H,m), 7.79(2K,s),
7.86(1H,s)
Elemental Analysis for C,H,N,0,Fs-1/6 H,0:
Calcd.(%): C 60.22, H 4.37, N 7.80
Found (%): C 59.98, H 4.40, N 7.85
Example 47: - .
"4-[3,5-Bis(trifluoromethyl)benzyl]-2,3,4,5-
tetrahydro-8-(N-methylpiperazinomethyl)-5-oxo-6-
phenylpyrido(3,2-£]([1,4]oxazepine
N-Methylpiperazine (1 ml) was added to a THF (1
, ml) solutim of the compound (150 mg) as obtained in
\ ﬁeéefensa-Example 39, and. then stirred for 15 hours at
Lom temperature., ‘The solvent was removed by
d'Ls‘-'llatlon, and water was. added to the residue, which
was thuy extracted with ethyl acetate. The extract was
washed wi-p water and dried, and the solvent was
removed; by dlsﬁillatlon Thus, the entitled compound
was’ obtalned as colorless crystals (105 mg).

addition to carbon

'N




(19) *a (Jerf] alkylcarbonyl group, (20) a carbanoyl group, (21) a nono- or
di-=derr] al lkylsSheipdBYn resIEP, (22) Clerr] al kylsul fonyl group, or (23) an
0X0 group; or Tl rr] are bonded to i e _{ PR

and the Ring AH'EIHIHEM HBlnbered to 6-nenber§%eg%§£rrtgti§%ée§r%ﬁp havaf}%gf?gr%m
1.to 3 hetero from ni trZ@en, oxygen and sul fur atons, in
addition to carbon atons, (ii) a 5-nenbered to 9-nenbered non-aronmatic

het erocyclic group having from1l to 3 hetero atons sel ected from nitrogen,
oxygen and sul fur atomns, . in addition to carbon atons, or (iii) a
3- nenmber ed W&at0-dfefld et ykedi c hydrocarbon group each of which may have 1
to 4 substituentq seleddthdimindd)ere hgbpganaadtom (2) a (ferr] alkyl
group optionally having from1l to 5 substituents selected from (a) a
hydr oxyl group, (b) an argfg a car boxyl group,

(d) a nitro group, (e) & Aot HCih kyl ami no group, ()
a (err] alkyl-carbonyl oxy grofpy & (gt a | ogen atom (3) an
optionally hal ogenated C[err] al koxXy group, (4) an optionally hal ogenated
Cerr] alkylthio group, (5 a ] aryl group, (6) a ([err] acylamno
group, (7) a (err] acyloxy groupy (8 a hydroxy group, (9) a nitro
group, (10 w%ec e%‘.q'xo rgi.rnOc;}J %& igslog haentearngé]}(r)c .ir.gl{'?ﬁgmrein X 7757 Yis e 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 heterocyelic ring, with the
proviso that at least e of than 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 (provided that wh-en—x.—.—.Y< is-N=C<,
Ring Z is a ring of a formula: N D
Sy PN

N_
/\E/

Whgrein D is a Cl-7 alkylene group optionally having an oxo group,
E is a Cl-3 alkylene group having an oxo group); and n is an integer
from 1 to 6, or a salt thereof. .- -
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179-T (12) a nono- or di-Clerr] alkylami no group, (13) a 5-nenbered to
9-menber ed cyclicam no group which may have 1 to 3 hetero atons sel ected
from nitrogem —oxygen—and-sulfur atons, in addition to the nitrogen atomin
t he am no grqg ,.(14) a (Jerr] alkylcarbonylam no group, (15) a (err]

al-kyl sul f onyl ﬁﬂ \Replt@)l a Clerr] al koruwGanRoRkeBIqURsbrindr) 1897

car boxyl group ', al kyl gggbgnyl group, (19) a carbanoyl group,
(20) a nono- o .Em !Pkyl car banmoyl group, (21) a Cerr] alkyl sul fonyl
group, or (22) an oxo group; the Ring Bis a (i) 5-nenbered to 6-nenbered
aromatic group having from1l to 3 hetero atons selected from nitrogen
oxygen and sul fur atons, in addition to carbon atons, (ii) a 5- nenbered to
9- menbered non-aronmatic heterocyclic group having from1l to 3 hetero atons
sel ected fromnitrogen, oxygen and sul fur atons, in addition to carbon
atonms, or (iii) a 3-nmenbered to 10-nmenbered cyclic _hydrocarbon group each
of which may have 12to 4Asge@peundnas siaimeddiny gdrdm lg WRASFFIM atom (2)
a Clerr] alkyl groug® ifid atfabk¥ RAWi Bemb' oW HilfFremithHrd usiiresetest ed
from (a) a hydroxyl group, (b) an am no group, (c) a

car boxyl grouptndépend@ntldynitro group, (e) a nono- or di-Cerr]

al kyl am no grogpi a hy@dtdgenChesm] al kyl -carbonyl oxy group and (g) a

opt i onal Ty ha bhbnaf cfi-e aFFY T FR9FE (TRE GpBap Ly “habife BaII0HG S o
substituents selected from

(a) a hydroxyl group,

(b) a Cy, alkoxy group,

(c) a C;4 alkylthio group,
"(d) an amino group,

(e) a C,.; acylamino group,

(f) a carboxyl group,

(g) a nitro group,

REPLACEMENT SHEET|
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186"' k5) a Cerr] aryl group, (6) a (err] acylamno group, (7) a
Cerr]-acyloxy-group, (8) a hydroxy group, (9) a nitro group, (10) a
cy Nt | ami no group, (12) a nono- or di-Cerr] al kyl am no
gr

ered to 9-nenbered cyclic 1
to] 3 hetero atons {sql ect ed fron1n|trogen% oxyggkgﬁu% ?ﬁ@ﬁ?‘ﬁ?ﬁ@ﬁ¥h?ﬂy§é

addi ki pf mmsnitrogem\{: 1aihgaﬁd e |

al kyj carbonyl am nd droim h QoS it ony'anfno group, (16) a
C fer 7T arroxycaroony ) 3R el e

al . bonyl.. u anmm-orn-qew]

. y .
al kyl- car banoyl group, (21) a (Jerr] al kyl sul fonyl group, and (22) an oxo
group; the Ring C iSHd )prederd®niitfait ich e1etderes mevel ocyelic group -

which may have 1 to 4 hetero atons sel ed fro ltro n and
sul fur a¥onsvwﬁ<ﬂ?Qﬂﬁ41rﬂﬁﬁﬁFQHRﬂré} Eii?%$ r%i% ? %%?%gggd from (1)
a hal ogen atomar(t:’é)gorarsmpi iefifddty, reaid ge et eltod] for | peddytinggotihem( 3) an

am no- subst i t ut &« %j I%Q@ﬁ#?#ﬁioézgonébfgqﬁb Oe oL g5ihg

al kyl am no- subsat
cyclxc compounds

Capsaicine is a stimulative essential component to
be in a capsicum, and this is known as a substance
which selectively stimulates C-fibers comprising
substance P (hereinafter simply réferrgd to as SP),
neurckinin A (NKA), calcitonin gene-related peptides
(CGRP), etc. of the primary sensory nerve to thereby
liberate such intrinsic neuropeptides.

Tachykinin is a generic term for a group of
neuropeptides. Substance P (SP) , neurokinin A (NKA)
and neurckinin B (NKB) are known in mammals, and it is
known that these peptides bind to the corresponding
receptors (neurokinin-1, neurokinin-2, neurockinin-3)
that exist in living body to thereby exhibit various
biological activities.

Of such neuropeptides, substance P has the longest
history and has been studied in detail. 1In 1931, the
existence of substance P _in the extract from equine
intestines was confirmed; and its structure was
determined in 1971. Substance P is a peptide consisting
of 11 amino acids. It is known that substance P plays

~an important role in the peripheral and central nervous
systems as an information transmitter substance or the
like. In addition, it is considered that substance P
pérticipates in various disorders (for example; pain,
inflammation, allergy, pollakisuria, urinary
incontinence, respiratory tract disorders, psycosis,
etc.) _ _

Substance P is broadly distributed over the
central and peripheral nervous systems, while having,



ted (Jerr] alkyl group, (6) =a C[efr]
rr] al kyl group, (7) a hydroxy-substituted
effr] al koxy-carbonyl -substituted Cerr] alkyl

C err] alkyl groqf &ﬁ& 38

group, 7 1 181 . 1

group, (10) Hitro_aroup. (11} a cyano b?@up?“S X u@e set 12)49!39&]]\‘(1?598 3)
an optionall ] al koxy group, (14) an

optionally-h L | kylthio group, (15) an am no group, (16) -a
nmono- ‘or di-( gﬁ“sa%- gghgg&'-ggd%ggggi %172 a 5-nenbered to 9-nmenbered cycl e
am no group optionally having to etero atons selected from ni rogeﬂh
oxygen and sul fur at éms, A foBRERAdoALt Bhenhformuddden atomin the aning
group, (18) a (err] aIkyI car bonylzang no_group, (19) an anlnocarbonx/oxy

grolp, " (5)
al koxy- car borpyl,

group, (20) a nono- or di-CJerr]. C B group, (21) derr]

al kyl sul fonyl am no group, (22) a & 6&@ | group, /

ar al kyl oxycar bonyl group, (24) a ¢arhbxyl” group, a Cerr]

al kyl - carbonyl group, (26) a (err] oal kyl - car bonyl group, 7) a

carbanoyl group, (28) a nono- or di-Xlerr] alkylcarbamoyl groug, (29) a

Cferr] al kyl sul fonyl group and (30) a 5-nenbered or 6-nenbergﬂ’aronatic
¥dis e of

monocycl i ¢ het eyRE¥ELhCrahgUR havanHetet8cdchekering diepsin --

proviso that at least me of them  is 4 optionally substituted
heterocyclic ring; // _
Ring C is an optionally ssttltuted homocyclic or
heterocyclic ring; ﬂ” '
Ring 2 is an optional// substituted nitrogen-containing
heterocyclic ring; af | B
l1to 6, or a salt thereof.

fand as claimed in claim 1, wherein

n is an integer f;f
2.

gf)_a hydroxyl group,

' ,/(b) a C;¢ alkoxy group,

" (c) a C,4 alkylthio group,
'(d) an amino group,

(e) a C,; acylamino group,
(f) a carboxyl group,

P .
‘g¥=a;n1rrn qroup.,

: * [+ L M s *



from*hi trogen, TSSH atonms, which may have 1 to 3 substituents
sel ected from gn, openated Clerr] alkyl;, or (ii) a 3-nenbered
to 10- nenmbered ¢yclic hydrocagbpn group, optionally having 1 to 5
substituents sl dcthed nlgaﬁ h hal ogen at (gﬂbéﬁ)éte a’ileéHOIilﬂrMH'dh 1998

hal ogenated C ¢ri] _al kyl 3) an amn —CreFFr—ar Ryt
group, (4) a fono- or di-Cerr]}al kyhaei no-substituted Cerr] alkyl

182 g (5)a-carboxylastibstituted CJerr] al kyl group, (6) a.

r ) S ¥
hydroxy-gE'D'sTituted Cerr] alkyl group, (7) a (err]
al koxy- cdf bonyl -substituted .C.err] alkyl group, (8) a ([err] cycloalkyl
group, (9 ) #haFtAS §rl&iﬂ‘,EdC%'iO) a cyano group, (11) a hydroxyl group,

(12 ) an optional | g~halkogemgbeddCpér chealflco g bup, (13) an
optionally-hal ogenated Clerr] al kylthio group, (14) an am no group, (15)

a nmono- or di-derr] al kyl am ng*f p!’\&wé a S5y/TENbered to 9- menbered
cyclic amno group optionall y‘..hklg@l\ia)ﬁ( 1 are atons sel ected from
ni trogen, oxygen and sul fur aton, Xn addition to the nitrogen atomin the

am no group, (17) a (err] alkyl -onyI am no group, (18) an
am nocar bonyl oxy group, (19) a noQ0-/or di-Cerr] al kyl am nocar bonyl oxy
group, (20) a (err] alkylsulfonylam no group,

wherzein ring ¥ is a heterocyclic rirg werein K= ¥<{s e of
-N=C<, -CO-N< or -CS-iN<

R* and R® are bonded to each other to form Ring A, or
they are the same or differant and represeant,
indegendently, a hydrogen atcm or & substituent on the
Ring M; _

Ring A and Ring B rspressent, independently, an
coticnally substituted' hemocyclic or hetercqelic ring, with the
proviso that at lesst ae of them  -is ‘an optionally substituted
heterocyclic ring;

Ring C is a2n optionally substituted homocyclic or
heterocyclic ring;

Ring 2 is an optionally substituted nitrogen-containing
heteraocyclic ring (provided that when-Xs=¥< is-N=C<,

Ring 2 is a ring of a formula: \\\(_,D\

)[ —
/\E/

Wherein D is a C.q alkylene group optionally having an oxo group,
Ci-7 oxyalkylene group or C,.¢ iminoalkylene group and E is a

C,_s alkylene group having an oxo group); and n is an integer

from 1 to 6, or a salt thereof. ' ' “

* [ L M S *



(21) a'?C[err] al koxy-carbonyl group, (22) an aral kyl oxycar bonyl group,

(23) a carh —a Clerr] alkyl-carbonyl group, (25) a (err]

cycl oal kyl - tgﬂg 26) a carbanmoyl group, (27) a nono- or
-derr] qogp, - (28) a d err by glifihe Ehkapy 1 HMuten3¥os

(29) a 5- erﬁd % 6iﬁ§gte ed aronmati c nonoeye+e—heteroeyerte—group

having 1 t hEde MR, s¢l ected fromnitrogen, oxygen and sul fur

at ons, whi substituents selected froman optionally

th

hal ogenated Clerr] al kyl; Ring Zis a 5-nenbered to 12-nmenbered
het er ocycl i} ' 176a 183 ring optionally
havi ng at | east one hetero atom selected fromnitrogen, oxygen and sul fur
atons, in addition to Y and the nitrogen atom already on Ring Z, having 1
to 5 substituents gelected from (1 de ] I rPUPyhefdin & Cerr]
alkenyl group. (3) 2-a OPo °jmp§ukn§/:l(nys j’?loa faidd é%‘cf £1cycl oal kyl
group, (5) a C[errR]‘ and| Bala@e Q%raam%uqmdgf %Jpent(sald aeesfﬁe&tyl
group, (7) aQH'H _-_%E%%%ﬁraoup, (9) a hydroxyl group,
(10) a (err] é‘?’koi’y gw ¥ 2 2 l.kylthio group, (12) an am no
group, (13) a(ddino2a %ﬁagqrbrafﬂmbrl kyl am no gr oup, '

(2) a C;4 alkyl group optionally having from 1 to S

substituents selected from
(a) a hydroxyl group,
(b) a C,.s alkoxy group,
(c) a C;4 alkylthio group,
(d) an amino group,
(e) a'Ch7 acylamino group,
(f) a carboxyl group,
(g) a nitro group,

This Sheet Has Been Replaced
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(14) a 5-ne
3 hetero at
addition to
al kyl - car bo

N HEET”d cyclic amno group optionally having 1 to
'nitrogen oxygen and sul fur atoms, in
ni-trog
a M AoMM E@B

in the amino group, . (15) a (err]
(16) a Cergl al 'sdb%'ﬁ'tu@%e%ﬂ np4 pngrek 19987) a

Cerr] alko car bonyl _arouy (18) a boxyH—grotip—(19)—= p[errj

al kyl -carbo group, (20) a car banoyl group, (21) a nono- C[err]
al kyl car ba mrnnn Jerr] aIkyI L o[ 23 | OXO
group, and (24& g ﬁb I'fiaafﬁf_ee—fniﬁgﬂ_ééﬂﬁ aimi,
wherein R err '€ Hﬁrﬁ 6 naET EH =84 PRFEYRNGFYC i s an

optionally suhatnkotgdobpnzeﬁe:mmmx)Iﬂ 251€¢m+nnalhgdsmb35|1uted

het er ocyclic rlng, B ngaZ ?
ni trogen-cont ai nin heterocyg

|mc1dr Fﬁgc('])'s fngr?alllny csltjaﬁ'g’t lt ut")rehtfrby]nfagl?lh 0X0

group, and n eegr@seats thers@me or dmffwrennpanddrapreSaned inclaiml,
e 9 Gz pdaehieagenac /YhabRLl0 AREhE 00 Yalidudd WAL 12l | Y

substituted b

0X0 dund "as aim1,

wher ei n one oprum@aAlah@URﬁﬁgtBted aﬁkwﬂtQ@Qﬂgal&nﬂ&ﬁﬁnqnﬁklxnonatic ring

and the ot her

6. A conpound as ¢l aimed in

He3 RrdldRahdokySUbsip!, U ARATHA 1 P HAIRRI R | 1O

Wwher ei A7is an optionally

substituted aPdiEitdife@Eiov®ychi EYF;lﬁelkéfrer q:wg» B ams aenylorﬁnw 130
substituted berigaamirio'Group, an acyloxy group, a hydroxy group, a

nitro group, a cyano group, an amino group, a mono- or
di-alkylamino group, a cyclic amino group, an
alkylcarbonylamino group, an alkylsulfonylamino group,
an alkoxycarbonyl group, a carboxyl group, an -
alkylcarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkylsulfonyl group Or an OxoO
group.

15. A compound as claimed in claim 1, wherein R*
and R® are the same or different and represent,
independently,

(1) a hydrogen atom or a halogen atom,
(2) a C,.4 alkoxy-C, s alkyl group,

" (3) a C4 alkylthio~C,; alkyl group,

(4) an amino-C,, alkyl group,

(5) a C,4 acjlamino-cbs alkyl group,

(6) a mono~ or di-C, ¢ alkylamino-C, , alkyl group,

(7) C;.10 cycloamino-C, s alkyl group,

(8) a C,s alkyl group having 5-membered or 6-membered
cycloamino optionally substituted by C,, alkyl group,
(9) a C,¢ alkylsulfonylamino-C, s alkyl group, or

(10) a C, alkylcarbonyloxy-C, alkyl; or

R* and R® are bonded to each other to form pyridine
ring which is optioﬁally substituted by 1 to 3
substituents selected from a halogen atom and a C,_,
alkyl group;

Ring B is a benzene ring optiocnally having 1 to 3

* [ L M § *
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7. A conpound ailm 6, wherein the aromati Iﬂﬂ‘ﬂmﬂﬂﬁ
ring is a 5-ne erjed, aromati c heterocycl | ne -
or two hetero orph ni trogen, d oxygen ators,

addition to carfp ' 84 A corrpound I

Ring Cis an ogdtionally substltu ed bedB88ne gr-ﬁg——ﬁi'@——ﬁr-eeﬁnpeaﬁe%&abg{'ﬁhg% 6P - 34 MHrdn
clainmed in clalne:r’h:: )m&r !? g Q%ﬁnﬁﬁlé‘ %gg!gg qu mvefroml
to 3 substituents selecte al'ogen atom an opt1 onal al6genated

Clerr] alkyl group and an optlonally haI ogenat ed C[err] al koxy gr oup.
10. A conpound as cl ai T8 gha i

10- menbered ring op2? 0T 11. A
conmpound as cl - CO N<.
12. A conpoun r'gé s‘glt 1A conpound

as clained in clai rﬁ‘a_., 7 \HE OT
ri ng, Ring B | Sa '
optionally substit
Substitute sheet - 21
cont ai ni ng hetgs
by an oxo group, ] , ‘
clalnedlnclalml E : S '
represent, i n@pmmg @Mé@f@ﬁtﬂmt@b@ mW' Iy

subst ituted al

[ COmMpos1tion ror prevent:.ng

or treating disorders of asthma, rheumatoid arthritis,
cough or 1rr1table bowel

osteocarthritis, pa.Ln, m:.gra;.ne, R =r=Tw s —

srmmome

32. A method for antagonizing tachykinin receptor
in mammals which comprises administrating to a subject
in need, an effective amount of a compound or phanmeceutical ly
acceptable salt thereof as claimed in claim 1.
33. 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 or a phanmaceutically acceptable salt thereof as claimed in claim 1.
34. A method for preventing or treating disorders
of asthma, mlgralne, erltable bowel syndrome, paingor
cough ©&—emesis~in mammals which comprises
administrating to a subject in need an effective amdunt:
of a compound or a phammceutical ly acceptable salt thereof as claimed in claim 1.
35. Use of a compound as claimed in claim L. for

manufacturing a composition ée&a&?eaaa.—agaa
.. Las claimed in claim 27 _
saehylcinin—receptor.
36. Use of a compound as claimed in claim 1 for
manufacturing a pharmaceutical compositionLéemm

1 I £ i ition. +as claimed in claim 30

[ [




hal ‘ogenat ed al«‘ 'f%ﬁﬁ?ﬁ?lonally hal ogenat ed al kylthi o group, a
cycl oal kyl gro ip,] an acyl ami no group, an acyl oxy group, a
hydr oxy group,| a nltro a |[cyano group, an am no group, a nono- or
di - al kyl ani no rub &Mayﬁﬁﬁc arfi no group, angal kyl carbonyl anj

al kyl sul f ony! ajr ho gmpuo an elkoxycarb&ﬂyl g © X

al kyl carbonyl proup, a carbannyl group, - a nono- or di- alkyl carbanoyl
group, - an al ky oS an oxo group. - 15. A conpound as
claimed in claim1l, wwmnn mr] and R[err] are the sane or different
and represent, i nd’épen(!’éﬁ of a GP}“P@WMdra@g@rlaaltmd dgm @Hﬂlmgerfcm om (2)

a derr] al komyﬂﬁdduﬁ la ?yhymgarcg&p@lﬁ(l%dﬂa 2 Ve

an

8

group, (4) an .amno-(e ab_cla RO '¢

al kyl gr Oup, oS, ~—:——» —+:—~———<—: .......... ROty LSS ;..”_,_*.; k< WE 2 { n (7)
Jerr] cycl oaynelenriyia sotaBLUB x—cmde-ia-C] err|] aIkyI group havi ng

5- menbered or 6-nenbered cycloanlno optlonally substituted by Cferr] al kyl
group, (9) a (err] alkylsulfonylamno-Cerr] alkyl group, or (10) a
Clerr] al kyl carbonyl oxy-Cferr] alkyl; or Rerr] and Rl err] are bonded to
each other to formpyridine ring which is optionally substituted by 1 to 3
substituents selected froma hal ogen atomand a Jerr] alkyl group; Ring
B is a benzene ring optionally having 1 to 3
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subst i ‘t"uent s selected froma hal ogen atom an optionally hal ogenated Cferr]
al kyl. group and_an optionally hal ogenated Cferr] al koxy group; Rng Cis a
benzene rindg REPYI } 1 to 3 substituents selected froma hal ogen

atom an optfi qrs ELY o ok gd Clerr] al kyl Qﬁﬂéjﬂ?tuté"éh L 9aMa¥ch 19
hal ogenat ed {C eE’L R p, an am no grou-p—ﬁﬁﬁeﬁﬂEEﬂ{;r—sM

Cerr] alkyl hcyl oxy group and a hydroxyl group; Ring Zis

a 5-membered { njtrogen containing heterocyclic ring :
and optionally substituted by;a Qﬁs[srBLenaHelﬁXcled

group or a hye group: -Hferr] Y<is -N=C< or -CO N<; _
I nt eger of. 1. 16. A conpound as ¢lained in claiml15, V\E H”mﬁi"ﬂmml
and R[err] are bonded to each ot her td’Porm Ri ng A and -X [ '

- CO- N<. .17. A conpound as clained in claim 16, wherein the Ring Ais
an unsubstituted pyridine ring. 18. A conpound as clained in claim 16,
wherein the Ring Bis a benzene ring which optionally substituted by an
optionally hal ogenated Clerr] al kyl group. 19. A conpound as clainmed in

claim 16, wherein the Ring Cis an benzene ring which may have 1 to 3
substi tuentE ‘sel ected froma hal ogen atom an optionally hal ogenated ([ err]

al kyl group’, ang, @) N8, 5Bis{tkifludrd REQRARAZF] T, 8 diRy de@¥T- (h9UROxy-3. 20. A
conpound as iclaimed in claim16, wherein Rng Zis ' [err]
wher ei n, m aheoethattutyhid-amethylpbenyiBemto-Gipyrido(3,4-b]pyridinecarboxamide or -

a salt thereof.

39. A pharmaceutical composition for preventing or treating disorders of
emesis which comprises a compound as claimed in claim 1 and a

pharmaceutical acceptable carrier thereof.

40. A method for preventing or treating disorders of emesis in mammals
which comprises administrating to a subject in need, an effective amount of a

compound or pharmaceutically acceptable salt thereof as claimed in claim 1.

41. Use of a compound as claimed in claim 1 for manufacturing a

pharmaceutical composition for treating disorders of emesis.’
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187 * represent . .indepgendei-- ninteger of froml to 5 Z, and Zerr]
are the sanme or CREPMGEMEMBCSH nesent, independently, an hydrogen atom

an €err] alkyl p—or—a Nydrdxyl group and Y is the sane neani ng as
clainmed in clain 1 cdnmpound as &l sRe&t 21 Mardhi1g@es s
(9S)-7-[3,5-bis(}r flh?or M)b nzyl]f6,7,§?€%@?‘i§ °

hexahydr o- 9- net hyl $£6..12-di.oxe-5

191 '
ht hyri di ne. 22. A conpound as——————

phenyl [1, 4] di azepino[ 2, 1-g][1, 7] n
clained in L_WI'IT_LIIIS

(9s)-7-[3, %-bis(trifluoromethyl)benzyl]-6,7,8, 9,10, 12- . ‘i shectHasBeen Replaced
hexahydr o- 9- met hyl - 5- (4- et hyl phenyl ) -6, 12- uumuul l”l”
di oxo[ 1, 4] i azepi an] 2Alcghpanafinafhthypr ifdiomala 23. A co

clainmed iniclaiml1, which is
(9R) - 7- [35b|s(tr|fluororreth,yrl§ 2WTING, 7
hexahydr o- 9- met hyl - 6, 13- di oxd- 8 £

[ 1, 4] di azoci no[ 2, 1-g] [ 1, 7] naphtiyr
claim1l, whichis (9R)-7-[3,5-bi
hexahydr o- 9- net hyl - 5- (‘4- et hyl ph

8, 9 11-

24 A conpound as clainmed in
{ £ 1 uor onet hyl ) benzyl -6, 7, 8,9, 10, 11-
- 6, 13-di oxo- 13H

[ 1, 4] di azoci no[ 2, 1-g] [ 1, 7]-napht hyri di ne. 25. A 'process for producing
a conpound aén&L—é"HeShh& & ibmalheﬁg%é%q_rﬂczﬁﬁg%rﬁwxmm-‘ﬁmnd of
a fornul a: [e wherein D and E represent

groups from wiFER- rrﬁ&‘i“a?r -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  hemocyclic or hetercaclic ring, with the
proviso that at least e of them  -is ‘an optionally substituted ;
heterocyclic ring;

Ring C is an optionally subst:.tuted homocyclic or
heterocyclic ring;

Ring 2 is an opticnally substitut_:ed nitrcgen-containing“'
heterocyclic ring (provided that when-X==¥< 1s-N=C<,

Ring Z is a ring of a formula:- =
. ‘Y

ﬂ —
/\E/

—D

Wherein D is a (,-7 alkylene group opt:.onally having an oxo group,
E is a (,-3 alkylene group hav:.ng an oxo group); and n is an integer
from 1 to 6, or a salt thereof. .
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set forth inclaiml is formed via the nitrogen atom adjacent to E, L
represents a | eaving group, and the other synbols are the sane neani ngs as

thoSe in claim1, or a'salt t her eof . 26. A pharnmaceutical conposition
AT o " Substitute ggheet - 14 Marsh 1998
Rk 3;_éLi 3gdi¥es as) claim 1 and a
YaghykTnin, receptor antaoonis g 27. A pharnaceutlcal
i m 26 i chy 5 i.S,a conpositi 0

=S T T T T TS S AT -, AT "I'L"‘l‘!lk — A . .
YlLl--‘!:x -——u-‘A‘x f OS|t|0n as

C l
] J8HBENi si ng Substance P
Ap ar maceut i cal conp05|t|on as clained-in claim 26
S, for antagoni si ng neurokinin A receptor. 30. A
phar st cal conpU@V?ﬂ-oﬁoaﬁoépéﬁn@é thec Eglhordnghiganerals formula
pharnaceutlcalofogagggttagrggf preventing or treating 15 disorders of
mcturition. . A pharnmaceutical conposition as clained in claim 26
whi ch :

wherein Ring M is a heterocyclic ring having
-N=C<, =-CO-N< or -CS-N< as the partial structure
. S rrrrrerd ¥<; 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, and at least one of them is

~optionally substituted heterocyclic ring; Ring C is
optionally substituted homocyclic or heterocyclic ring;
RingZ. is an optionally substituted ring; and n
represents an integer of from 1 to 6, or a salt
thereof, which has an excellent tachykinin receptor
antagonistic effect, and their production, -and
pharmaceutical compositions.



1 a phar naceuti cal .corrpositiOn for preventing or treating di sorders of
asthma, rheumaford-arthritis, osteoarthritis, pain, 20 m graine, cough or
irritable bowel 4§ nﬁgegjigegeengeplgcgd A method for antagonizing tachyki nin

receptor in nma npri ses adm ni sSubstihgetsheet- 1 999n
“vm Ll%u“a corrpound or pharmaceutically accept able 25
-1883. A nethod for preventing or

need, an effect
salt thereof as

treating di sorders m cturltlon i n mamral s whi ch conpri ses

adm nistrating to a subj ect in need, an effective amount of a conpound
or a 30 compound or pharmaceutically acceptable -4485: thereofih% clAimighod
for preventin atl g d| orders. of th raine, I.t abl e
boviel syndroﬁ’g rE} W%F? Iy ac?/ﬁPtcal?leCS F?’%’és ‘ditdent”
adm nistrating to a subj ect |n need, an effectlve anount of a

compound or 7 Pt TACSUL GAld X ACCERLRRL S on S SElLuddiPrple AR LA TRLchr

claim 1. al nmed
manuf acturé is a mmmmqmcfan |a@a|aggonrp@sgtt@¢hyloxmah me;gmn.zu ng

tachykinin - ~receptor. ‘10 33. Use of a conpound as clainmed in claim
1 in the manufacture of a pharmaceutical conposition for preventing or
treating 28. A pharmaceutical composition as claimed in claim 26 whic

is a composition for antagonising Substance P receptor.

10 29. A pharmaceutical composition as claimed in claim 26 which

.1is a composition for antagonising neurokinin A receptor.

30. A pharmaceutical composition as claimed in claim 26 which
is a 'pharmaceutical composition for preventing or treating
15 disorders of mictur_ition.

31. A pharmaceutical composition as claimed in claim 26 which

is a pharmaceutical composition for preventing or treating

disorders of asthma, rheumatoid arthritis, osteocarthritis, pain,
20 migraine, cough or irritable bowel syndrome.

32. A method for antagonizing tachykinin receptor in mammals

which comprises administrating to a subject in need, an

effective amount of a compound or pharmaceutically acceptable
25 salt thereof as claimed in claim 1.

33. 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 or a
30 pharmaceutically acceptable salt thereof as claimed in claim 1.
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di sorders of micturition. 34. 15 Use of a conmpound as clainmed in claiml
I n the manufacture of a pharmaceutical conposition for preventing or
treating dirgosHda Hes Bden REHIDEER, M cturition, irritable bowel syndrone,
pai n, cough or (R) -N-[3, 5-Bubstitute sheet - 12 June 1999
(tri fl uor onet hyl m"ﬁumummhydro 7-(4- hydr oxy- 3- met hyl butyl) -5-
(4- met hyl phenyl ) 0 [8,4-189- Db]pyridinecarboxam de or a salt
t her eof . A pharnaceutical conposition for preventing or treating
25 di sorders of emesi s which conprises a conmpound as claimed in claim
1 and a pharmcemlvﬁ@thddaf@epw@&@mg i ureactﬂngemh_sorders o040 asthAna,

met hod for preventing o a{ orders of enesis in manmal s I ch
cortpri ses aditFT3tP%ti ﬁﬁr{‘{)e% Ps[}%f"é%f ‘%‘é r LR 3P oFPRED; 4B Sof
a conpound owhipdiar noorertiises) | ydmnﬁnestabtmg sla:l t at henkjpéctis i almmzli i Nan

. claim 1. 1905 ¢ ound
as cl ai ned |?1ff?c§:|ln‘€el oumﬁa?lﬁf acctomPound °% a 1F‘maca(‘au |czﬁalﬁ31rr%§sﬁ %H' or

treating df ssalierthefeahwss slaime8 in clalm 1-

35. Use of a compound as claimed in claim 1 in the manufacture
of a pharmaceutical composition for an antagonizing tachykinin
receptor.

10
36. Use of a compound as claimed in claim 1 in the manufacture
of a.'pharmaceutical composition for preventing or treating

disorders of micturition.

15 37. Use of a compound as claimed in claim 1 in the manufacture
of a pharmaceutical composition for preventing or treating
disorders of asthma, micturition, irritable bowel syndrome,

pain, cough or emesis.

20 38. (R)-N-[3,5-Bis(trifluoromethyl)benzyl]-7,8-dihydro-7-(4-
hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3, 4~
blpyridinecarboxamide or a salt thereof.

39. A pharmaceutical composition for preventing or treating
25 disorders of emesis which comprises a compound as claimed in
claim 1 'and_ a pharmaceutically acceptable carrier or diluent.

40. A method for prevenfing or treating disorders of emesis in
mammals which comprises administrating to a éubject in need, an

30 effective amount of a compound or pharmaceutically acceptable
salt thereof as claimed in claim 1.
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41. Use of a compound as claimed in claim 1 for manufacturing
a pharmaceutical composition for treating disorders of emesis
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191 - ¢ 38. A conpound of the formula: wherein ring Mis a
het'erocyclic ring wherein -X [err] Y<is one of -N=C<, -CO N< or -CS-N<.
Rlerrr] and Rlerr] are bonded to each other to formR ng A or they are the
sane or different and represent, independently, a hydrogen atomor a
substituent on the Rng M Ring A and Ring B represent, independently, an
optionally substituted honocyclic or heterocyclic ring, with the proviso
that at | east one of them is an optionally substituted heterocyclic ring;
Ring Cis an optionally substituted honnc%pIiC'or heterocyclic ring; Ring Z
I's an optionally substituted nitrogen-coﬂté?ning het erocyclic ring
(provided that when-Xerr]Y< is-N=C<, Ring Zis aring of a formul a:

[err] :

2. A compound as claimed in claim 1, wherein
R* and R® are the same or different and represent,

independently er-z—halegen—atom,
(1) a hydrogen atom, or a halogen atom,

(2) a C;.s alkyl group optionally having from 1 to 5
substituents sélectédﬂfr¢m |

(a) a hydroxyl group,

(b) a C,¢ alkoxy group,

(c) a C,4 alkylthio groﬁp,

(d) an amino group,

(e) a C,.; acylamino group,

(£) a:carboxylféroup,:-

(g) a nitro g;éhp,_

_

gy
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Wiereih Dis a (Jerr] alkylene group optionally having an oxo group, Eis a
Clerr] al kylene group having an oxo group); and nis an integer from1l to
6, or a salt thereof:

- 188 -

compound or pharmaceutically acceptable salt thereof as claimed

in claim 1 and a pharmaceutically acceptable carrier or diluent.

27. A pharmaceutical composition as claimed in claim 26 which
5 is a composition for antagonising tachykinin receptor.

28. A pharmaceutical composition as claimed in claim 26 which
'is a composition for antagonising Substance P receptor.

10 29. A pharmaceutical composition as claimed in claim 26 which
is a composition for antagonising neurokinin A receptor.

30. A pharmaceutical composition as claimed in claim 26 which
is a pharmaceutical composition for preventing or treating
15 disorders of micturition.

31. A pharmaceutical éomposition as claimed in claim 26 which

is a pharmaceutical composition for'-preVenting or treating

disorders of ésthma, rheumatoid arthritis, osteoarthritis, péin;
20 migraine, cough or irritable bowei syndrome.

A} 0l afeTe 0 al -o.l N = 0 ~-c = B - . RAINNA
which comprises administrating to a subject in need, an
'eﬁfectiVé amount of a compound or pharmaceutieally acceptable

25 salt thereof as claimed in claim 1.

'33. A method for _p &venting or tréating disorders of
micturition jn—Tammals which comprises administrating to a
fspbje &"in need, an effective amount of a compound or a.

30<Pharmacentically acceptahle salt thereof as claimed-is im 1.
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migraine, irritable bowel syndrome, i in mammals
which comprises administrati
effective a compound or a pharmaceutically acceptablé

e laimed in claim 1.

2. 35. Use of a compound as claimed in claim 1 in the manufacture
of a pharmaceutical cémposition for an antagonizing tachykinin
receptor.

10

38.36% Use of a compound as claimed in claim 1 in the manufacture
of a pharmaceutical composition for preventing or treating
disorders of micturition.

'%.15 3% Use of a compound as claimed in claim 1 in the manufacture
of a pharmaceutical composition for preventing or treating
disorders of asthma, micturition; irritable bowel syndrome,
pain, cough or emesis. .

3.20 3= (R)-N-[3,5-Bis(trifluoromethyl)benzyl]-7, 8-dihydro-7- (4-
hydroxy-3-methylbutyl)-5-(4-methylphenyl)-8-oxo-6-pyrido[3, 4-
b]pyridinecarboxamide or a salt thereof.

'QL 3, A pharmaceutical composition for preventing or treating

25 disorders of emesis which comprises a compound as claimed in

claim 1 and a pharmaceutically acceptable carrier or diluent.
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37.4*. Use of a compound as claimed in claim 1 for manufacturing
_a pharmaceutical composition for treating disorders of emesis.

$
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38.42. A compound of the formula:

wherein ring M is a heterocyclic ring wherein -X 777777 Y(Is e of
-N=C<, -CO-N< or -CS-N<

R* and R® are bonded to each other to form Ring A, or
they ares the same or different and represent,
J.ndenendently, 2 hydrogen e.tom or & substituent on the
Ring M;

Ring A and'Ring B reprasent, independently, an.

. opticnally substituted: hcmccyclz.c or hetﬂmx.hc ring, with the
proviso that at lesst ae of hem  -is ‘an opt::.onally substituted
heterocyclic ring; ' '
Rihg C is ax_t_o'ption.ally substituted homocyclic ox
heterocyclic ring; _ o o

Ring Z is an optionally substituted nitrcgen;containing"'
‘heterocyclic ring (provided ‘that whén—)L—:—.k is-N=CZ, |
Ring ‘Z is' a ring of a formula: .\\‘Y
I~

~D,

Wherein D-is a ;.7 alkylene group optionally having an oxo group,

E is a ;-3 alkylene group having an oxo groun) and n is an integer
from 1L to 6, or a salt thereof. -

| REPLACEMENT SHEET
23 NV 1990

* c L M S *




