DESCRIPTION

NITROGENATED HETEROCYCLIC COMPOUND AND AGRICULTURAL

HORTICULTURAL FUNGICIDE

TECHNICAL FIELD
[0001]

The present invention relates to an agricultural o
horticulturalfungicidethatdemonstratesreliable
canbeusedsafely,andtoanitrogenatedheterocyc
that is useful as an active ingredient of an agricu
horticultural fungicide.

ThepresentapplicationclaimspriorityonJapanes
Application No. 2011-113174 filed in Japan on May 2
Japanese Patent ApplicationNo.2011-143478filed i
June 28, 2011, Japanese Patent Application No. 2011
filed in Japan on November 21, 2011, and Japanese P
ApplicationN0.2011-274141filedinJapanonDecem

the contents of which are incorporated herein by re

BACKGROUND ART
[0002]
Numerous control agents are used against diseases
agricultural and horticultural crops. However, sin

control effects of many control agents are inadequa
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use has been limited for reasons of the appearance
drug-resistantpathogens, chemicaldamage orcontam
plants, toxicity to humans, livestock andfishors
effects on the environment, and none of these contr
have been sufficiently satisfactory. Consequently,

a strong desire for the development of a drug that
these shortcomings.

In relation to the present invention, Patent Docum
discloses 3-(dihydro(tetrahydro)isoquinolin-1-yl) q
compounds represented by the following formulas:
[0003]

[Chemical Formula 1]

of
inationof
ignificant
ol agents
thereis

has few of

entl

uinoline

(wherein,R  ;andR ,representalkylgroups orthe like, R

R4 represent hydrogen atoms, halogen atoms, or the li
represents a hydrogen atom, alkyl group, or the lik

represents a halogen atom, an alkyl group, or the |



represents a halogen atom, an alkyl group, or the | ike, n
represents anintegerof 0to 4 and mrepresentsan integer of
0to 6), and an herbicide having these compounds as an active
ingredient thereof.

In addition, Patent Document 2 discloses a
3-(isoquinolin-1-yl) quinoline compound represented by the
following formula:
[0004]

[Chemical Formula 2]

[0005]

(wherein, ring A 1andring B ; represent benzene rings or the

like,R stoR grepresenthalogenatoms,alkylgroups, hydroxyl

groups, alkoxy groups, or the like, Q represents N or N-R 10
(whereinR  jprepresentsahydrogenatom, hydroxylgroup, alkyl
group,orthelike), X srepresentsahalogenatom,alkylgroup,

orthelike,Y 2 represents ahalogenatom, alkyl group, or the

like,n  .representsanintegerof0to4,m orepresentsaninteger
of 0to 6, and bonds containing dotted lines repres entsingle
bondsordoublebonds),andaninsecticidehavingt hatcompound

as an active ingredient thereof.



Moreover, Patent Document 3 discloses a phenoxypro pionic
acid ester derivative represented by the following formula:
[0006]

[Chemical Formula 3]

Y3 |
= Ry
=
o) Qo OCH (R ) CO 5 H=C(R(R)

[0007]
(wherein, Y 3 represents a halogen atom, R 11, R pand R 13
respectively and independently represent a lower al kyl group
orloweralkoxygroup,andR 1arepresentsaloweralkylgroup),
and a herbicide having that compound as an active i ngredient
thereof.

In addition, Patent Document 4 discloses a quinoxa line

compound represented by the following formula:
[0008]

[Chemical Formula 4]

[0009]

(wherein, X srepresents a hydrogen atom, halogen atom, or the



like,Y  srepresentsahalogenatomoralkylgroup,Z srepresents
an oxygen atom or sulfur atom, and R 1s and R 316 represent alkyl
groups), and aninsecticide having that compound as an active

ingredient thereof.

Inaddition, PatentDocument5disclosesapharmac eutical
compositioncontainingacompoundrepresentedbyth efollowing
formula:

[0010]

[Chemical Formula 5]

N X ()—(C.Hz)ﬁ 3—N N_Rls
__/
@ I
N Ry,

[0011]
(wherein,R 17 represents a hydrogen atom, alkyl group, or the
like,R 1grepresentsapyridylgroup, arylgroup, orthe lik e,

and n 3 represents an integer of 2 to 5).

Prior Art Documents

Patent Documents

[0012]

Patent Document 1: International Publication No. W @)
2005/070917

Patent Document 2: International Publication No. W O
2007/011022



PatentDocument3:JapaneseUnexaminedPatentAppl
First Publication No. H05-148235

PatentDocument4:JapaneseUnexaminedPatentAppl
First Publication No. S58-92690

Patent Document 5: U.S. Patent No. 5578596

Non-Patent Documents
[0013]
Non-Patent Document 1: Journal of Medicinal Chemis

1981, Vol. 24, (1), pp. 93-101

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention
[0014]

An object of the present invention is to provide a
agricultural or horticultural fungicide that demons
reliable effects and can be used safely, and a nitr
heterocycliccompound, orasaltthereof, thatisu
active ingredient of an agricultural or horticultur

fungicide.

Means to Solve the Problems
[0015]

Theinventorsofthepresentinventionconductede
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studies to solve the aforementioned problems. The
thereof led to the obtaining of a nitrogenated hete
compound represented by formula (1) and salts there
inventorsofthepresentinventionfoundthatthis
heterocycliccompounddemonstratesreliableeffects
used safely as an active ingredient of an agricultu
horticultural fungicide. Further studies were then
additionallyconductedonthebasisofthesefindin
leading to completion of the present invention.
[0016]

Namely, the present invention includes the aspects
described below.

[1] A nitrogenated heterocyclic compound represent
formula (1), or a salt thereof:
[0017]

[Chemical Formula 6]

TN Bao© m
(X"t }

*, f =
P s
AN - "~ -

— N

[0018]

(wherein,
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RrepresentsagrouprepresentedbyCR 'R’RPoracyanogroup;



RoR ‘respectivelyandindependentlyrepresentahydroge
atom, an unsubstituted or substituted C1-8 alkyl gr oup, an
unsubstituted or substituted C2-8 alkenyl group, an

unsubstituted or substituted C2-8 alkynyl group, an

unsubstituted or substituted C3-8 cycloalkyl group, an
unsubstituted or substituted C4-8 cycloalkenyl grou p, an
unsubstitutedorsubstitutedC6-10arylgroup,anu nsubstituted
or substituted heterocyclic group, an unsubstituted or
substituted C1-8 acyl group, an unsubstituted or su bstituted
(1-imino)C1-8 alkyl group, an unsubstituted or subs tituted
carboxylgroup,anunsubstitutedorsubstitutedcar bamoylgroup,

an unsubstituted or substituted hydroxyl group, an
unsubstituted or substituted aminogroup, anunsubs tituted or
substituted mercapto group, a substituted sulfonyl group, a
halogeno group, a cyano group or a nitro group,

provided that, R 'toR 3arenotall hydrogen atoms, R lto
R*arenotallunsubstituted C1-8alkylgroups,inth ecaseany

oneof R 'toR 3isahydrogen atom, the remaining two are not

unsubstituted C1-8 alkyl groups, in the case any on eofR 'to
R®isanunsubstituted C1-8 alkyl group, the remainin gtwoare
not hydrogen atoms, and R 1to R 2 may together form an
unsubstituted or substituted 5-to 8-memberedring ormayform
agrouprepresentedby=0,agrouprepresentedby= CRR(wherein,

RPand R Prespectively and independently represent a hydroge



atom or an unsubstituted or substituted C1-8 alkyl
a group represented by =N-R' (wherein, R' represent
unsubstitutedorsubstitutedhydroxylgrouporanu

or substituted C1-8 alkyl group);

X ! respectively and independently represents an

unsubstitutedorsubstitutedC1-8alkylgroup,anu

or substituted C2-8 alkenyl group, an unsubstituted
substitutedC2-8alkynylgroup,anunsubstitutedor
hydroxylgroup,ahalogenogroup,acyanogroupor

m represents the number of X

X 2 respectively and independently represents an

unsubstitutedorsubstitutedC1-8alkylgroup,anu

or substituted C2-8 alkenyl group, an unsubstituted
substitutedC2-8alkynylgroup,anunsubstitutedor
C3-8 cycloalkyl group, an unsubstituted or substitu
cycloalkenylgroup,anunsubstitutedorsubstituted
group, anunsubstituted or substituted heterocyclic
unsubstitutedorsubstituted C1-8acylgroup,anun
orsubstituted (1-imino)C1-8 alkylgroup, anunsubs
substituted carboxyl group, an unsubstituted or sub
carbamoylgroup,anunsubstitutedorsubstitutedhy
anunsubstituted or substituted amino group, anuns
or substituted mercapto group, a substituted sulfon

a halogeno group, a cyano group or a nitro group;

group), or

S an

nsubstituted

nsubstituted

or

substituted

anitrogroup;

landisanintegerof0to 5;

nsubstituted

or
substituted
ted C4-8
C6-10aryl
group,an
substituted
tituted or
stituted
droxylgroup,

ubstituted

ylgroup,



nrepresents the number of X 2andisanintegerof 0to 3;

anyoneofR  'toR 2*andanyone of X 2 may together form an
unsubstituted or substituted 5- to 8-member ring;

B represents a carbon atom or a nitrogen atom;

D represents an unsubstituted or X L_substituted 5- to
7-membered hydrocarbon ring or an unsubstituted or
X!-substituted 5- to 7-membered heterocycle; and,

AL A 2 A 3andA “respectively andindependently represent

a carbon atom or a nitrogen atom, provided thatin the case B
is a carbon atom, A to A *are not all carbon atoms.
[0019]

[2]Anitrogenatedheterocycliccompound,orsalt thereof,
wherein formula (I) described in [1] above is repre sented by
formula (11):

[0020]

[Chemical Formula 7]

(X4)n
AZ /
AL
~ TR (10)
|
~._ B, O
~n°
(X1)m l Il _
«,:,::/ - \“N":’

[0021]
(wherein, R, X ImX 2nA 1A 2A 3 A *“andBrespectively

havethesamemeaningsasthoseinformula(l)desc ribedin[1]

10



above).

[0022]

[3]Anitrogenatedheterocycliccompound,orsalt

wherein formula (l) described in [1] above is repre

formula (ll1).
[0023]

[Chemical Formula 8]

[0024]

In the formula (Ill), R, X

havethesamemeaningsasthoseinformula(l)desc

above.

[0025]

[4]Anitrogenatedheterocycliccompound,orsalt

wherein formula (l) described in [1] above is repre

formula (I1V):
[0026]

[Chemical Formula 9]

thereof,

sented by

(1)

!'m,X 2% nandB respectively

ribedin[1]

thereof,

sented by

11



W R
P )
)
X m.HN,;f
[0027]

(intheformula (IV), R, X ! 'm,X Zandnrespectively have
the same meanings as those in formula (I) described in [1]
above).

[0028]

[5]Anitrogenatedheterocycliccompound,orsalt thereof,
wherein formula (l) described in [1] above is repre sented by
formula (V):

[0029]
[Chemical Formula 10]
(X0
a1
. f/;i“R W)
_~_ N_ 0O
e f—— ]
> “NZ
[0030]

(in the formula (V), R, X 1'm, X 2 nandA !respectively

havethesamemeaningsasthoseinformula(l)desc ribedin[1]

12



above).

[0031]

[6]Anitrogenatedheterocycliccompound,orsalt thereof,
wherein formula (l) described in [1] above is repre sented by
formula (VI):

[0032]
[Chemical Formula 11]
%
\T;:: TR (V1)
o~ N O
X [ ﬂ -
PN
[0033]

(inthe formula (VI), R, X 1 'm,X 2andnrespectively have
the same meanings as those in formula (I) described in [1]
above).

[0034]

[7] An agricultural or horticultural fungicide hav ing as
an active ingredient thereof at least one type of ¢ ompound
selected from the group consisting of the nitrogena ted
heterocyclic compounds and salts thereof, described inany of

[1] to [6] above.

Effects of the Invention

13



[0035]

The nitrogenated heterocyclic compound of the pres
invention is a novel compound that is useful as an
ingredient of an agricultural or horticultural fung

Theagriculturalorhorticulturalfungicideofthe
invention is a safe chemical agent that has reliabl
excellent control effects, does not cause chemical
plants, and has little toxicity to humans, livestoc

and has little effect on the environment.

EMBODIMENTS OF THE INVENTION

[0036]

The following provides a detailed description of t
present invention by dividing into sections on 1) t
nitrogenatedheterocycliccompound,and2)theagri
horticultural fungicide.

[0037]

1) Nitrogenated Heterocyclic Compound

The nitrogenated heterocyclic compound according t
presentinventionisacompoundrepresentedbyform
also be indicated as "Compound (I)").

[0038]

[Chemical Formula 12]
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‘ﬁ:j/ j;ng1
A% //J S
e \R
TN B::.\ /,.O (1)
/ D o -
(XM }
.\\\H_ - “‘w.N';’:”

[0039]

The nitrogenated heterocyclic compound according t

presentinventionincludehydrates,varioustypeso
crystalline polymorphs, or the like. Moreover, the
nitrogenated heterocyclic compound according to the
inventionincludesstereoisomersbasedonanasymme
atom or double bond and the like as well as mixture
[0040]

First, an explanation is provided of the meanings
"unsubstituted" and "substituted" in formula ().

Theterm"unsubstituted"referstothegroupbeing
groupservingasamothernucleus. Whenthereisn
of being "substituted" and a descriptionis only pr
the name ofthe group serving asa mother nucleus,
to "unsubstituted" unless specifically indicated ot

On the other hand, the term "substituted" refers t
hydrogen atom of a group serving as a mother nucleu
substituted with a group having a structure that is

asordifferentfromthemothernucleus. Thus,a"

15
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S being
the same

substituent"



isanothergroupboundtoagroupservingasthemo
There may be one substituentor two or more substit
or more substituents may be the same or different.

The term "C1-6", for example, indicates that the n
of carbon atoms of the group serving as the mother
1to6. Thisnumberofcarbonatomsdoesnotinclu
ofcarbonatomspresentinsubstituents. Forexamp
group having an ethoxy group as a substituent there
classified as a C2 alkoxy C4 alkyl group.

[0041]

There are no particular limitations on "substituen
providedtheyarechemicallyallowedandhavethee
present invention.

Examples of groups able to be "substituents" inclu
halogen atoms such as afluorine atom, chlorine ato
atomoriodineatom; C1-6 alkylgroups suchasame
ethyl group, n-propyl group, i-propyl group, n-buty
s-butyl group, i-butyl group, t-butyl group, n-pent
orn-hexylgroup; C3-6cycloalkylgroupssuchasa
group,cyclobutylgroup,cyclopentylgrouporcyclo
C2-6 alkenyl groups such as a vinyl group, 1-propen
2-propenylgroup, 1-butenylgroup, 2-butenylgroup,
group, 1-methyl-2-propenyl group, 2-methyl-2-propen

1-pentenyl group, 2-pentenyl group, 3-pentenyl grou

16
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4-pentenyl group, 1-methyl-2-butenyl group,
2-methyl-2-butenyl group, 1-hexenyl group, 2-hexeny
3-hexenyl group, 4-hexenyl group or 5-hexenyl group
cycloalkenyl groups such as a 2-cyclopropenyl group
2-cyclopentenyl group or 3-cyclohexenyl group; C2-6
groups such as an ethynylgroup, 1-propynylgroup,
group, 1-butynyl group, 2-butynyl group, 3-butynyl
1-methyl-2-propynyl group, 2-methyl-3-butynyl group
1-pentynyl group, 2-pentynyl group, 3-pentynyl grou
4-pentynyl group, 1-methyl-2-butynyl group,
2-methyl-3-pentynyl group, 1-hexynyl group or
1,1-dimethyl-2-butynyl group;

[0042]

C1-6 alkoxy groups such as amethoxy group, ethoxy
N-propoxy group, i-propoxy group, n-butoxy group, s
group,i-butoxygrouport-butoxygroup;C2-6alken
suchasavinyloxygroup, allyloxygroup, propenylo
butenyloxygroup; C2-6alkynyloxygroupssuchasan
grouporpropargyloxygroup;C6-10arylgroupssuch
groupornaphthylgroup;C6-10aryloxygroupssuch
group or 1-naphthoxy group; C7-11 aralkyl groups su
benzyl group or phenethylgroup; C7-11 aralkyloxy g
as a benzyloxy group or phenethyloxy group; C1-7 ac

suchasaformylgroup,acetylgroup, propionylgro

17

| group,

; C3-6

alkynyl
2-propynyl

group,
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Xygroupor
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asaphenyl
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grouporcyclohexylcarbonylgroup; C1-7acyloxygro
a formyloxy group, acetyloxy group, propionyloxy gr
benzoyloxy group or cyclohexylcarbonyloxy group; C1
alkoxycarbonyl groups such as a methoxycarbonyl gro
ethoxycarbonyl group, n-propoxycarbonyl group,
i-propoxycarbonyl group, n-butoxycarbonyl group or
t-butoxycarbonyl group; carboxyl group;
[0043]

hydroxyl group; oxo group; C1-6 haloalkyl groups s
achloromethylgroup,chloroethylgroup,trifluorom
1,2-dichloro-n-propyl group, 1-fluoro-n-butyl group
perfluoro-n-pentyl group; C2-6 haloalkenyl groups s
2-chloro-1-propenyl group or 2-fluoro-1-butenyl gro
haloalkynyl groups such as a 4,4-dichloro-1-butynyl
4-fluoro-1-pentynyl group or 5-bromo-2-pentynyl gro
haloalkoxy groups such as a 2-chloro-n-propoxy grou
2,3-dichlorobutoxy group; C2-6 haloalkenyloxy group
a2-chloropropenyloxygroupor3-bromobutenyloxygr
haloarylgroupssuchasa4-chlorophenylgroup,4-f
group or 2,4-dichlorophenyl group; C6-10 haloarylox
suchasa4-fluorophenyloxygroupor4-chloro-1-nap
C1-7 haloacyl groups such as a chloroacetyl group,
trifluoroacetyl group, trichloroacetyl group or

4-chlorobenzoyl group;

18

upssuchas
oup,
-6

up,

uch as
ethylgroup,
or
uch as a
up; C2-6
group,
up; C1-6
p or
ssuchas
oup;C6-10
luorophenyl
y groups

thoxygroup;



[0044]

cyano group; isocyano group; nitro group; isocyana
group;cyanatogroup;azidegroup;aminogroup;C1-
groups such as a methylamino group, dimethylamino g
diethylamino group; C6-10 arylamino groups such as
group or naphthylamino group; C7-11 aralkylamino gr
as a benzylamino group or phenylethylamino group; C
acylaminogroupssuchasaformylaminogroup,acety
propanoylamino group, butyrylamino group,
i-propylcarbonylamino group or benzoylamino group;
alkoxycarbonylamino groups such as a methoxycarbony
group, ethoxycarbonylamino group, n-propoxycarbonyl
group or i-propoxycarbonylamino group; carbamoyl gr
substitutedcarbamoylgroupssuchasadimethylcarb
phenylcarbamoyl group or N-phenyl-N-methylcarbamoy!
imino C1-6 alkyl groups such as an iminomethyl grou
(1-imino)ethyl group or (1-imino)-n-propyl group;
hydroxyimino C1-6 alkyl groups such as a hydroxyimi
group, (1-hydroxyimino)ethyl group or (1-hydroxyimi
group; C1-6 alkoxyimino C1-6 alkyl groups such as a
methoxyiminomethyl group or (1-methoxyimino)ethyl g
[0045]

mercapto group; isothiocyanato group; thiocyanato

C1-6 alkylthio groups such as a methylthio group, e

19
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group, n-propylthio group, i-propylthio group, n-bu
group, i-butylthio group, s-butylthio group or t-bu
group; C2-6 alkenylthio groups such as a vinylthio
allylthiogroup;C2-6alkynylthiogroupssuchasan
group or propargylthio group; C6-10 arylthio groups
phenylthio group or napthylthio group; heteroarylth
such as a thiazolylthio group or pyridylthio group;
aralkylthiogroupssuchasabenzylthiogrouporph
group; (C1-6 alkylthio)carbonyl groups such as a
(methylthio)carbonyl group, (ethylthio)carbonyl gro
(n-propylthio)carbonyl group, (i-propylthio)carbony
(n-butylthio)carbonyl group, (i-butylthio)carbonyl
(s-butylthio)carbonyl group or (t-butylthio)carbony
[0046]

C1l-6alkylsulfinylgroups suchasamethylsulfinyl
ethylsulfinyl group or t-butylsulfinyl group; C2-6
alkenylsulfinyl groups such as an allylsulfinyl gro
alkynylsulfinylgroupssuchasapropargylsulfinyl
arylsulfinyl groups such as a phenylsulfinyl group;
heteroarylsulfinylgroupssuchasathiazolylsulfin
pyridylsulfinylgroup; C7-11 aralkylsulfinylgroups
benzylsulfinyl group or phenethylsulfinyl group; C1
alkylsulfonyl groups such as a methylsulfonyl group

ethylsulfonyl group or t-butylsulfonyl group; C2-6

20
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alkenylsulfonyl groups such as an allylsulfonyl gro
alkynylsulfonylgroupssuchasapropargylsulfonyl
arylsulfonyl groups such as a phenylsulfonyl group;
heteroarylsulfonylgroupssuchasathiazolylsulfon
pyridylsulfonylgroup; C7-11 aralkylsulfonylgroups
benzylsulfonyl group or phenethylsulfonyl group;
[0047]

5-membered heteroaryl groups such as a pyrrolyl gr
furylgroup,thienylgroup,imidazolylgroup, pyraz
oxazolyl group, isoxazolyl group, thiazolyl group,
isothiazolyl group, triazolyl group, oxadiazolyl gr
thiadiazolylgrouportetrazolylgroup; 6-membered
groups such as pyridyl group, pyrazinyl group, pyri
group, pyridazinyl group or triazinyl group; satura
heterocyclic groups such as aziridinyl group, epoxy
pyrrolidinylgroup,tetrahydrofuranylgroup, piperi
piperazinyl group or morpholinyl group; tri-C1-6 al
groups such as atrimethylsilyl group, triethylsily
t-butyldimethylsilyl group; and, a triphenylsilyl g
[0048]

In addition, these "substituents" may also have ot
"substituents"therein. Forexample,asubstituent
havinganethoxygroupasanothersubstituentina

intheformofabutylgroup, orinotherwords,an

21
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group.

[0049]
[R]
RrepresentsagrouprepresentedbyCR 'R?Reoracyanogroup.
RtoR ‘respectivelyandindependentlyrepresentahydroge n
atom, an unsubstituted or substituted C1-8 alkyl gr oup, an

unsubstituted or substituted C2-8 alkenyl group, an

unsubstituted or substituted C2-8 alkynyl group, an

unsubstituted or substituted C3-8 cycloalkyl group, an
unsubstituted or substituted C4-8 cycloalkenyl grou p, an
unsubstitutedorsubstitutedC6-10arylgroup,anu nsubstituted
or substituted heterocyclic group, an unsubstituted or
substituted C1-8 acyl group, an unsubstituted or su bstituted
(1-imino)C1-8 alkyl group, an unsubstituted or subs tituted
carboxylgroup,anunsubstitutedorsubstitutedcar bamoylgroup,

an unsubstituted or substituted hydroxyl group, an
unsubstituted or substituted aminogroup, anunsubs tituted or
substituted mercapto group, a substituted sulfonyl group, a
halogeno group, a cyano group or a nitro group,

provided that, R 'toR *arenotall hydrogen atoms, R Lto
R*arenotallunsubstituted C1-8alkylgroups,inth ecaseany
oneofR 'toR 3isahydrogen atom, the remaining two are not
1

unsubstituted C1-8 alkyl groups, andinthe case an yoneofR

toR 2isanunsubstituted C1-8 alkyl group, the remainin gtwo

22



are not hydrogen atoms.
[0050]

A "C1-8 alkyl group” is a saturated hydrocarbon gr
composed of 1 to 8 carbon atoms. The C1-8 alkyl gr
linear or branched. Examples of C1-8 alkyl groups
methyl group, ethyl group, n-propyl group, n-butyl
n-pentylgroup, n-hexylgroup, n-heptylgroup, n-oc
i-propyl group, i-butyl group, s-butyl group, t-but
i-pentyl group, neopentyl group, 2-methylbutyl grou
2,2-dimethylpropylgroupandi-hexylgroup. Among
alkyl groups are preferable.

[0051]

Examples of "substituted C1-8 alkyl groups” includ

cycloalkylalkylgroupssuchasacyclopropylmethyl
2-cyclopropylethyl group, cyclopentylmethyl group o
2-cyclohexylethyl group, and preferably C3-6 cycloa

alkyl groups;

cycloalkenylalkyl groups such as a cyclopentenylme

group, 3-cyclopentenylmethyl group, 3-cyclohexenylm
group or 2-(3-cyclohexenyl)ethyl group, and prefera
cycloalkenyl C1-6 alkyl groups;

haloalkyl groups such as a fluoromethyl group,
chloromethyl group, bromomethyl group, difluorometh

dichloromethyl group, dibromomethyl group, trifluor

23
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group, trichloromethyl group, triboromomethyl group,
2,2,2-trifluoroethyl group, 2,2,2-trichloroethyl gr
pentafluoroethyl group, 4-fluorobutyl group, 4-chlo
group, 3,3,3-trifluoropropyl group,
2,2,2-trifluoro-1-trifluoromethylethylgroup,perfl
group, perchlorohexyl group, perfluorooctyl group,
perchlorooctyl group, 2,4,6-trichlorohexyl group,
perfluorodecyl group or 2,2,4,4,6,6-hexafluorooctyl
and preferably C1-6 haloalkyl groups;

arylalkyl (aralkyl) groups such as a benzyl group,
phenethylgroup,3-phenylpropylgroup, 1-naphthylme
or2-naphthylmethylgroup,andpreferablyC6-10ary
groups;
[0052]

heteroarylalkyl groups such as a 2-pyridylmethyl g
3-pyridylmethyl group, 4-pyridylmethyl group,
2-(2-pyridyl)ethyl group, 2-(3-pyridyl)ethyl group,
2-(4-pyridyl)ethyl group, 3-(2-pyridyl)propyl group
3-(3-pyridyl)propyl group, 3-(4-pyridyl)propyl grou
2-pyridinylmethyl group, 3-pyrazinylmethyl group,
2-(2-pyrazinyl)ethyl group, 2-(3-pyrazinyl)ethyl gr
3-(2-pyrazinyl)propyl group, 3-(3-pyrazinyl)propyl
2-pyrimidylmethyl group, 4-pyrimidylmethyl group,

2-(2-pyrimidyl)ethyl group, 2-(4-pyrimidyl)ethyl gr
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3-(2-pyrimidyl)propyl group, 3-(4-pyrimidyl)propyl
2-furylmethyl group, 3-furylmethyl group, 2-(2-fury
group, 2-(3-furyl)ethyl group, 3-(2-furyl)propyl gr
3-(3-furyl)propy! group, and preferably 5- to 6-mem
heteroaryl C1-6 alkyl groups;

hydroxyalkyl groups such as a hydroxymethyl group,
1-hydroxyethyl group, 2-hydroxyethyl group, 1-hydro
group, 3-hydroxypropyl group, 1-hydroxy-1-methyleth
2-hydroxy-1,1-dimethylethyl group,
2-hydroxy-1,1-dimethylpropyl group or
2-hydroxy-2-methylpropyl group, and preferably hydr
alkyl groups;

alkoxyalkyl groups such as a methoxymethyl group,
ethoxymethylgroup,2-methoxyethylgroup, 2-ethoxye
methoxy-n-propylgroup,n-propoxymethylgroup,i-pr
group, s-butoxymethyl group, t-butoxyethyl group,
2,2-dimethoxyethyl group or 2,2-dimethoxy-1,1-dimet
group, and preferably C1-6 alkoxy C1-6 alkyl groups

acyloxyalkyl groups such as a formyloxymethyl grou
acetoxymethylgroup,2-acetoxyethylgroup,propiony
group or propionyloxyethylgroup, and preferably C1
C1-6 alkyl groups;

trialkylsilyloxyalkyl groups such as a

trimethylsilyloxymethyl group or
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t-butyldimethylsilyloxymethyl group, and preferably
alkylsilyloxy C1-6 alkyl groups;

arylsulfonyloxyalkylgroupssuchasatosyloxymeth
or 2-tosyloxy-1,1-dimethylethyl group, and preferab
alkyl-substituted C6-10 arylsulfonyloxy C1-6 alkyl

cyanoalkyl groups such as a cyanomethyl group,
2-cyanoethyl group or 1-cyano-1-methylethyl group,
preferably cyano C1-6 alkyl groups;

acylalkyl groups such as a formylmethyl group,
2-formylethyl group, 3-formylpropyl group,
1-formyl-1-methylethyl group, 2-formyl-1,1-dimethyl
group, acetylmethyl group, 2-acetylethyl group,
3-acetylpropyl group, 1-acetyl-1-methylethyl group
2-acetyl-1,1-dimethylethyl group, and preferably C1
C1-6 alkyl groups;

2-hydroxyiminoalkyl groups such as a 2-hydroxyimin
group, 2-hydroxyimino-1-methylethyl group,
2-hydroxy-1,1-dimethylethyl group or 2-hydroxyimino
group, and preferably 2-hydroxyimino C2-6 alkyl gro

acylalkyl groups such as an acetylmethyl group,
2-acetylethyl group, 3-acetylpropyl group,
1-acetyl-1-methylethyl group or 2-acetyl-1,1-dimeth

group, and preferably C1-7 acyl C1-6 alkyl groups;

carboxyalkyl groups such as a carboxymethyl group,
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2-carboxyethyl group, 3-carboxypropyl group,
1-carboxy-1-methylethylgroupor2-carboxy-1,1-dime
group, and preferably carboxy C1-6 alkyl groups;

alkoxycarbonylalkyl groups such as a

methoxycarbonylmethyl group, 2-methoxycarbonylethyl

3-methoxycarbonylpropyl group,
1-methoxycarbonyl-1-methylethyl group or
2-methoxycarbonyl-1,1-dimethylethyl group, and pref
C1-6 alkoxycarbonyl C1-6 alkyl groups; and,
azidoalkyl groups such as an azidomethyl group,
2-azidoethyl group or 1-azido-1-methylethyl group,
preferably azido C1-6 alkyl groups.
[0053]
A"C2-8alkenylgroup"isanunsaturatedhydrocarb
composedof2to8carbonatomshavingatleastone
doublebond. TheC2-8alkenylgroupmaybelinear
Examples of C2-8 alkenyl groups include a vinyl gro
1-propenyl group, isopropenyl group, allyl group, 1
group, 2-butenyl group, 3-butenyl group, 1-pentenyl
2-pentenyl group, 3-pentenyl group, 4-pentenyl grou
1-hexenyl group, 2-hexenyl group, 3-hexenyl group,
group, 5-hexenyl group, 1-heptenyl group, 6-hepteny
1-octenyl group, 7-octenyl group, 1-methylallyl gro

2-methylallyl group, 1-methyl-2-butenyl group and
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2-methyl-2-butenyl group. Among these, C2-6 alkeny
are preferable.

[0054]

Examples of "substituted C2-8 alkenyl groups" incl

haloalkenyl groups such as a 3-chloro-2-propenyl gr
4-chloro-2-butenyl group, 4,4-dichloro-3-butenyl gr
4,4-difluoro-3-butenylgroup, 3,3-dichloro-2-propen
2,3-dichloro-2-propenylgroup, 3,3-difluoro-2-prope
or 2,4,6-trichloro-2-hexenyl group, and preferably
haloalkenyl groups; and,
hydroxyalkenylgroupssuchasa3-hydroxy-1-propen
4-hydroxy-1-butenyl group, 1-hydroxyallyl group or
1-hydroxy-2-methylallyl group, and preferably hydro
alkenyl groups.
[0055]
A"C2-8alkynylgroup"isanunsaturatedhydrocarb
composedof2-8carbonatomshavingatleastoneca
triplebond. TheC2-8alkynylgroupmaybelinear
Examples of C2-8 alkynyl groups include an ethynyl
1-propynylgroup, propargylgroup, 1-butynylgroup,
group, 3-butynyl group, 1-pentynyl group, 2-pentyny
3-pentynyl group, 4-pentynyl group, 1-hexynyl group
1-methyl-2-propynyl group, 2-methyl-3-butynyl group

1-methyl-2-butynyl group, 2-methyl-3-pentynyl group
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1,1-dimethyl-2-butynyl group. Among these, C2-6 al
groups are preferable.
[0056]

Examples of "substituted C2-8 alkynyl groups" incl
haloalkynyl groups such as a 3-chloro-1-propynyl gr
3-chloro-1-butynyl group, 3-bromo-1-butynyl group,
3-bromo-2-propynyl group, 3-iodo-2-propynyl group,
3-bromo-1-hexynyl group, 4,4,6,6-tetrafluoro-1-dode
group, 5,5-dichloro-2-methyl-3-pentynyl group or
4-chloro-1,1-dimethyl-2-butynyl group, and preferab
haloalkyny! groups.

[0057]

A "C3-8 cycloalkyl group" is an alkyl group compos
3to 8 carbon atoms having a cyclic moiety. Exampl
cycloalkylgroupsincludeacyclopropylgroup,cycl
cyclopentyl group, cyclohexyl group, cycloheptyl gr
cyclooctyl group. Among these, C3-6 cycloalkyl gro
preferable.

[0058]

Examples of "C3-8 cycloalkyl groups" include
alkyl-substituted cycloalkyl groups such as a
2,3,3-trimethylcyclobutyl group,
4,4,6,6-tetramethylcyclohexylgroupor1,3-dibutylc

group, and preferably C3-6 cycloalkylgroups substi
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1 to 3 C1-6 alkyl groups.
[0059]

A "C4-8 cycloalkenyl group" is an alkenyl group co
of4to8carbonatomshavingacyclicmoiety. Exa
cycloalkenyl groups include a 1-cyclobutenyl group,
1-cyclopentenyl group, 3-cyclopentenyl group, 1-cyc
group, 3-cyclohexenyl group, 3-cycloheptenyl group
4-cyclooctenyl group.

[0060]

Examplesof'substitutedC4-8cycloalkenylgroups"
alkyl-substituted cycloalkenyl groups such as a
2-methyl-3-cyclohexenylgroupor 3,4-dimethyl-3-cyc
group,andpreferablyC4-6cycloalkenylgroupssubs
1 to 3 C1-6 alkyl groups.

[0061]

A "C6-10 aryl group" is a monocyclic or polycyclic
group having 6to 10 carbonatoms. Furthermore, as
leastoneoftheringsofapolycyclicarylgroupi
ring, the remaining rings may be saturated alicycli
unsaturated alicyclic rings, or aromatic rings. Ex
C6-10 aryl groups include a phenyl group, naphthyl
azulenyl group, indenyl group, indanyl group and te
group. Among these, a phenyl group is preferable.

Examples of "substituted C6-10 aryl groups" includ
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alkyl-substituted aryl groups, halogeno-substituted aryl
groups, and alkoxy-substituted aryl groups, such as a
2-chlorophenyl group, 3,5-dichlorophenyl group,

4-fluorophenyl group, 3,5-difluorophenyl group,

4-trifluoromethylphenyl group or 2-methoxy-1-napthy | group,
and preferably C1-6 alkyl-substituted C6-10 aryl gr oups,
halogeno-substituted C6-10 aryl groups, and C1-6

alkoxy-substituted aryl groups.

[0062]

A "heterocyclic group" is a group that contains as

constituent elements of the ring 1 to 4 heteroatoms selected
from the group consisting of a nitrogen atom, oxyge natom and
sulfur atom. The heterocyclic group may be monocyc lic or
polycyclic.

Examples of heterocyclic groups include 5-membered
heteroaryl groups, 6-membered heteroaryl groups, co ndensed
heteroarylgroups,saturatedheterocyclicgroupsan dpartially

unsaturated heterocyclic groups.

[0063]

Examplesof5-memberedheteroarylgroupsincludep yrrolyl
groups such as a pyrrol-1-yl group, pyrrol-2-yl gro up or
pyrrol-3-yl group; furyl groups such as afuran-2-y Igroup or
furan-3-ylgroup;thienylgroupssuchasathiophen -2-ylgroup

or thiophen-3-yl group; imidazolyl groups such as a
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imidazol-1-ylgroup,imidazol-2-ylgroup,imidazol-
orimidazol-5-ylgroup;pyrazolylgroupssuchasa
group, pyrazol-3-ylgroup, pyrazol-4-ylgrouporpy
group; oxazolyl groups such as an oxazol-2-yl group
oxazol-4-ylgrouporoxazol-5-ylgroup;isoxazolyl
asanisoxazol-3-ylgroup,isoxazol-4-ylgroupori
group; thiazolyl groups such as a thiazol-2-yl grou
thiazol-4-ylgrouporthiazol-5-ylgroup;isothiazo
such as an isothiazol-3-yl group, isothiazol-4-yl g
isothiazol-5-yl group; triazolyl groups such as a
1,2,3-triazol-1-yl group, 1,2,3-triazol-4-yl group,
1,2,3-triazol-5-yl group, 1,2,4-triazol-1-yl group,
1,2,4-triazol-3-yl group or 1,2,4-triazol-5-yl grou
oxadiazolylgroupssuchasal,2,4-oxadiazol-3-ylg
—oxadiazol-5-yl group or 1,3,4-oxadiazol-2-yl group
thiadiazolyl groups such as a 1,2,4-thiadiazol-3-yl
1,2,4-thiadiazol-5-yl group or 1,3,4-thiadiazol-2-y
and, tetrazolyl groups such as a tetrazol-1-yl grou
tetrazol-2-yl group.
[0064]

Examples of 6-membered heteroaryl groups include p
groups such as a pyridin-2-yl group, pyridin-3-yl g
pyridin-4-yl group; pyrazinyl groups such as a pyra

group or pyrazin-3-yl group; pyrimidinyl groups suc
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pyrimidin-2-yl group, pyrimidin-4-yl group or pyrim
group; and, pyridazinyl groups such as a pyridazin-
or pyridazin-4-yl group.

[0065]

Examples of condensed heteroaryl groups include an

indol-1-yl group, indol-2-yl group, indol-3-yl grou
indol-4-yl group, indol-5-yl group, indol-6-yl grou
indol-7-yl group, benzofuran-2-yl group, benzofuran
group, benzofuran-4-yl group, benzofuran-5-yl group
benzofuran-6-yl group, benzofuran-7-yl group,
benzothiophen-2-yl group, benzothiophen-3-yl group,
benzothiophen-4-yl group, benzothiophen-5-yl group,
benzothiophen-6-yl group, benzothiophen-7-yl group,
benzoimidazol-1-yl group, benzoimidazol-2-yl group,
benzoimidazol-4-yl group, benzoimidazol-5-yl group,
benzoxazol-2-ylgroup,benzoxazol-4-ylgroup,benzo
group, benzothiazol-2-yl group, benzothiazol-4-yl g
benzothiazol-5-yl group, quinolin-2-yl group, quino
group, quinolin-4-yl group, quinolin-5-yl group,
guinolin-6-ylgroup, quinolin-7-ylgroup,quinolin-
and the like.
[0066]

Examples of other heterocyclic groups include 3-me

saturated heterocyclicgroupssuchasanaziridin-1
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aziridin-2-yl group or oxiranyl group; 5-membered s
heterocyclic groups such as a pyrrolidin-1-yl group
pyrrolidin-2-yl group, pyrrolidin-3-yl group,
tetrahydrofuran-2-yl group, tetrahydrofuran-3-yl gr
[1,3]dioxiran-2-yl group; 6-membered saturated hete
groups such as a piperidin-1-yl group, piperidin-2-
piperidin-3-yl group, piperidin-4-yl group, piperaz
group, piperazin-2-yl group, morpholin-2-yl group,
morpholin-3-yl group or morpholin-4-yl group; and,
1,3-benzodioxole-4-yl group, 1,3-benzodioxole-5-yl
1,4-benzodioxole-5-yl group, 1,4-benzodioxane-6-yl
3,4-dihydro-2H-1,5-benzodioxepin-6-yl group,
3,4-dihydro-2H-1,5-benzodioxepin-7-yl group,
2,3-dihydrobenzofuran-4-ylgroup,2,3-dihydrobenzof
group, 2,3-dihydrobenzofuran-6-yl group and
2,3-dihydrobenzofuran-7-yl group.

[0067]

Examples of "substituted heterocyclic groups" incl
4-chloro-2-pyridinyl group, 3-chloro-2-pyrazinyl gr
4-methyl-2-pyridinyl group, 5-trifluoromethyl-2-pyr
group and 3-methyl-2-quinolyl group.

[0068]
A "C1-8 acyl group" is a group in which a hydrogen

C1-6alkylgroup,C2-6alkenylgroup, C2-6alkynyl
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arylgroupor5-to7-membered heterocyclicgroupi
a carbonyl group.

Examples of C1-8 acyl groups include a formyl grou
alkylcarbonylgroupssuchasanacetylgroup, propi
n-propylcarbonyl group, n-butylcarbonyl group, pent
group, valerylgroup, octanoylgroup,i-propylcarbo
i-butylcarbonylgroup, pivaloylgrouporisovaleryl
preferably C1-6 alkylcarbonyl groups; alkenylcarbon
suchasanacryloylgroupormethacryloylgroup,an
C2-6alkenylcarbonylgroups; alkynylcarbonylgroups
propionoylgroup, andpreferably C2-6 alkynylcarbon
C6-C7 arylcarbonyl groups such as a benzoyl group;
heterocycliccarbonylgroupssuchasa2-pyridylcar
or thienylcarbonyl group.

[0069]

Examples of "substituted C1-8 acyl groups" include
haloacyl groups such as a monofluoroacetyl group,
monochloroacetylgroup,monobromoacetylgroup,difl
group, dichloroacetyl group, dibromoacetyl group,
trifluoroacetyl group, trichloroacetyl group, tribr
group, 3,3,3-trifluoropropionyl group,
3,3,3-trichloropropionyl group or
2,2,3,3,3-pentafluoropropionyl group, and preferabl

haloacyl groups.
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[0070]

A"(1-imino)C1-8 alkyl group" is an iminomethyl gr
agroupinwhichaC1-7alkylgroupisbondedtoan
group. Examples of (1-imino)C1-8 alkyl groups incl
iminomethyl group, (1-imino)ethyl group, (1-imino)p
group, (1-imino)butyl group, (1-imino)pentyl group,
(2-imino)hexylgroupand (1-imino)heptylgroup. Am
(1-imino)C1-6 alkyl groups are preferable.

Examples of "substituted (1-imino)C1-8 alkyl group
include (1-hydroxyimino)alkyl groups such as a
hydroxyiminomethyl group, (1-hydroxyimino)ethyl gro
(1-hydroxyimino)propyl group or (1-hydroxyimino)but
and preferably (1-hydroxyimino)C1-6 alkyl groups; a
(1-alkoxyimino)alkylgroupssuchasamethoxyiminom
(1-ethoxyimino)methyl group, (1-methoxyimino)ethyl
(1-t-butoxyimino)ethyl group or (1-ethoxyimino)ethy
and preferably (1-(C1-6 alkoxy)imino)C1-6 alkyl gro
[0071]

A"substituted carboxyl group”is agroup in which
alkylgroup,C2-6alkenylgroup,C2-6alkynylgroup
group, C6-10 aryl C1-6 alkyl group or 5- to 6-membe
heterocyclic group is bonded to a carbonyl group.
[0072]

Examples of "substituted carboxyl groups" include
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alkoxycarbonyl groups such as a methoxycarbonyl gro
ethoxycarbonyl group, n-propoxycarbonyl group,
i-propoxycarbonyl group, n-butoxycarbonyl group,
i-butoxycarbonyl group, t-butoxycarbonyl group,
n-pentyloxycarbonyl group or n-hexyloxycarbonyl gro
preferably C1-6 alkoxycarbonyl groups;

alkenyloxycarbonylgroupssuchasavinyloxycarbon
or allyloxycarbonyl group, and preferably C2-6
alkenyloxycarbonyl groups;

alkynyloxycarbonyl groups such as an ethynyloxycar
group or propargyloxycarbonyl group, and preferably
alkynyloxycarbonyl groups;

aryloxycarbonylgroups suchasaphenoxycarbonylg
naphthoxycarbonylgroup,andpreferablyC6-10arylo
groups; and,

aralkyloxycarbonyl groups such as a benzyloxycarbo
group, and preferably C6-10 aryl C1-6 alkoxycarbony
[0073]

A'"substituted carbamoylgroup"isagroupinwhic
alkylgroup,C2-6alkenylgroup,C2-6alkynylgroup
group, C6-10 aryl C1-6 alkyl group or 5- to 6-membe
heterocyclic group is bonded to a carbamoyl group.
[0074]

Examples of "substituted carbamoyl groups" include
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monoalkylcarbamoylgroupsordialkylcarbamoylgroup
a methylcarbamoyl group, ethylcarbamoyl group,
dimethylcarbamoyl group or diethylcarbamoyl group,
preferably mono-C1-6 alkylcarbamoyl groups or di-C1
alkylcarbamoyl groups; and, monoarylcarbamoyl group
aphenylcarbamoylgroup or4-methylphenylcarbamoyl
preferably mono-C6-10 arylcarbamoyl groups.

[0075]

Examples of "substituted hydroxyl groups” include
groupssuchasamethoxygroup, ethoxygroup, n-pro
n-butoxy group, n-pentyloxygroup, n-hexyloxygroup
group, dodecyloxy group, lauryloxy group, i-propoxy
i-butoxygroup,s-butoxygroup,t-butoxygroup,1-e
group, i-hexyloxy group, 4-methylpentoxy group,
3-methylpentoxygroup,2-methylpentoxygroup,1-met
group, 3,3-dimethylbutoxy group, 2,2-dimethylbutoxy
1,1-dimethylbutoxy group, 1,2-dimethylbutoxy group,
1,3-dimethylbutoxy group, 2,3-dimethylbutoxy group,
1-ethylbutoxygroupor2-ethylbutoxygroup,andpre
alkoxy groups;

[0076]

cycloalkylalkoxy groups such as a cyclopropylmethy

group or 2-cyclopentylethyloxy group, and preferabl

cycloalkyl C1-6 alkoxy groups; aralkyloxy groups su
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benzyloxygroup,andpreferably C6-10arylC1-6alk
haloalkoxy groups such as a chloromethoxy group,
dichloromethoxy group, trichloromethoxy group,
trifluoromethoxy group, 1-fluoroethoxy group,
1,1-difluoroethoxy group, 2,2,2-trifluoroethoxy gro
pentafluoroethoxy group, and preferably C1-6 haloal
groups; alkenyloxy groups such as a vinyloxy group,
1-propenyloxy group, allyloxy group, 1-butenyloxy g
2-butenyloxy group, 3-butenyloxy group, 1-pentenylo
2-pentenyloxygroup, 3-pentenyloxygroup,4-penteny
1-hexenyloxy group, 2-hexenyloxy group, 3-hexenylox
4-hexenyloxy group, 5-hexenyloxy group,
1-methyl-2-propenyloxy group, 2-methyl-2-propenylox
1-methyl-2-butenyloxy group or 2-methyl-2-butenylox
and preferably C2-6 alkenyloxy groups;
[0077]
alkynyloxygroupssuchasanethynyloxygroup,pro
group, propargyloxy group, 1-butynyloxy group, 2-bu
group, 3-butynyloxygroup, 1-pentynyloxygroup, 2-p
group, 3-pentynyloxygroup,4-pentynyloxygroup, 1-
group, 1-methyl-2-propynyloxy group, 2-methyl-3-but
group, 1-methyl-2-butynyloxy group, 2-methyl-3-pent
grouporl,1-dimethyl-2-butynyloxygroup,andprefe

alkynyloxy groups; cycloalkyloxy groups such as a
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cyclopropyloxy group, cyclobutyloxy group, cyclopen
group, cyclohexyloxy group, cycloheptyloxy group,
cyclooctyloxy group, 2-methylcyclopropyloxy group,
2-ethylcyclopropyloxy group, 2,3,3-trimethylcyclobu
group, 2-methylcyclopentyloxy group, 2-ethylcyclohe
group, 2-ethylcyclooctyloxy group,
4,4,6,6-tetramethylcyclohexyloxy group or
1,3-dibutylcyclohexyloxy group, and preferably C3-6
cycloalkyloxygroups;aryloxygroupssuchasaphen
naphthyloxy group, azurenyloxy group, indenyloxy gr
indanyloxy group ortetralinyloxy group, and prefer
aryloxy groups;

arylalkyloxy groups (aralkyloxy groups) such as a
benzyloxy group, phenethyloxy group or 2-naphthylme
group, and preferably C6-10 aryl C1-6 alkyloxy grou

acyloxy groups such as an acetyloxy group, propion
group, n-propylcarbonyloxy group, i-propylcarbonylo
n-butylcarbonyloxy group, i-butylcarbonyloxy group,
pentanoyloxy group or pivaloyloxy group, and prefer
acyloxy groups;

alkoxycarbonylalkyloxy groups such as a
methoxycarbonylmethyloxy group or
1-methoxycarbonyl-1-methylethyloxygroup,andprefe

alkoxycarbonyl C1-6 alkoxy groups; and,

40

tyloxy

tyloxy

xyloxy

yloxygroup,
oup,

ably C6-10

thyloxy
ps;
yloxy

Xy group,

ably C1-7

rablyC1-6



trialkylsilyloxy groups such as trimethylsilyloxy
or t-butyldimethylsilyloxy group, and preferably tr
alkylsilyloxy groups.

[0078]

Examplesof"substitutedaminogroups”includealk
groups such as a methylamino group, ethylamino grou
n-propylamino group, n-butylamino group, dimethylam
or diethylamino group, and preferably mono-C1-6 alk
groupsordi-C1-6alkylaminogroups;mono-C1-6alky
groups such as a methylidene amino group or ethylid
group; monoarylamino groups such as a phenylamino g
4-methylphenylamino group, and preferably mono-C6-1
arylamino groups; diarylamino groups such as a
di-1-naphthylamino group, and preferably di-C6-10 a
groups; aralkylamino groups such as a benzylamino g
preferablyC6-10arylC1-6alkylaminogroups;acyla
such as an acetylamino group, trifluoroacetylamino
benzoylaminogroup,andpreferablyC1-6acylaminog
alkoxycarbonylamino groups such as a methoxycarbony
group or t-butoxycarbonylamino group, and preferabl
alkoxycarbonylamino groups.

[0079]
Examples of "substituted mercapto groups" include

alkylthiogroupssuchasamethylthiogrouporethy
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and preferably C1-6 alkylthio groups; arylthio grou
aphenylthiogroupor4-methylphenylthiogroup,and
C6-10arylthiogroups;andacylthiogroupssuchas

group or benzoylthio group, and preferably C1-6 acy
groups.

[0080]

Examples of "substituted sulfonyl groups" include

alkylsulfonyl groups such as a methylsulfonyl group
ethylsulfonylgroup,n-propylsulfonylgroup,i-prop
group, n-butylsulfonyl group, i-butylsulfonyl group
s-butylsulfonyl group, t-butylsulfonyl group,
n-pentylsulfonyl group, i-pentylsulfonyl group,
neopentylsulfonyl group, 1-ethylpropylsulfonyl grou
n-hexylsulfonylgroupori-hexylsulfonylgroup,and
C1-6alkylsulfonylgroups;haloalkylsulfonyl groups
trifluoromethylsulfonyl group, and preferably C1-6
haloalkylsulfonyl groups; arylsulfonyl groups such
phenylsulfonyl group or 4-methylphenylsulfonyl grou
preferably C6-10 arylsulfonyl groups; sulfo groups;
alkoxysulfonyl groups such as a methoxysulfonyl gro
ethoxysulfonyl group, and preferably C1-6 alkoxysul
groups; sulfamoyl groups; sulfamoyl groups such as
N-methylsulfamoyl group, N-ethylsulfamoyl group,

N,N-dimethylsulfamoyl group or N,N-diethylsulfamoyl
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and preferably mono-C1-6 alkylsulfamoyl groups or d i-C1-6
alkylsulfamoyl groups; and, monoarylsulfamoyl group ssuchas
aphenylsulfamoylgroupor4-methylphenylsulfamoyl group,and
preferably mono-C6-10 arylsulfamoyl! groups.
[0081]

Examples of "halogeno groups" include a fluorine a tom,
chlorine atom, bromine atom and iodine atom.
[0082]

R!andR 2maytogetherformanunsubstitutedorsubstituted
5- to 8-membered ring or may form a group represent ed by =0,
agrouprepresentedby=CR 3R oragrouprepresentedby=N-R'.

Here,R ?representsahydrogenatomoranunsubstitutedor

substituted C1-8 alkyl group. R b represents a hydrogen atom
or an unsubstituted or substituted C1-8 alkyl group . R’
represents an unsubstituted or substituted hydroxyl group or

unsubstituted or substituted C1-8 alkyl group.
ExamplesofunsubstitutedorsubstitutedC1-8alky Igroups

inR 2 R Pand R'are the same as the "C1-8 alkyl groups"

exemplified in the aforementioned R 'toR 3.
ExamplesofsubstitutedhydroxylgroupsinR'are thesame
as the "substituted hydroxyl groups" exemplified in the

aforementionedR  *toR °.
[0083]

Examples ofunsubstituted or substituted 5-t0 8-m embered
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rings able to be jointly formed by R tandR Zinclude aliphatic

hydrocarbonringssuchasacyclopropanering,cycl obutanering,
cyclopentane ring, cyclohexane ring, cycloheptane r ing or
cyclooctanering, and preferably C3-8 cycloalkaner ings;and,

unsaturated heterocycles such as an oxirane ring,

[1,3]dioxirane ring, dihydro-2H-pyran ring,

dihydro-2H-thiopyran ring or tetrahydropyridine rin g, and
preferably oxygen-containing 3- to 5-membered unsat urated
heterocycles.
[0084]

[X * m]

X ! respectively and independently represents an

unsubstitutedorsubstitutedC1-8alkylgroup,anu nsubstituted
or substituted C2-8 alkenyl group, an unsubstituted or
substitutedC2-8alkynylgroup,anunsubstitutedor substituted
hydroxylgroup,ahalogenogroup,acyanogroupor anitrogroup.

m represents the number of X Landisanintegerof0to5.

Examplesofgroupsrepresented by X Larethesameasthose
exemplified as groups represented by R 'toR 3.

Preferable examples of X Yinclude C1-6 alkyl groups, C1-6
haloalkylgroups,C2-6alkenylgroups,C3-8cycloal kylgroups,
a hydroxyl group, C1-6 alkoxy groups and halogeno g roups.
[0085]

[X 2 n]
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X 2 respectively and independently represents an

unsubstitutedorsubstitutedC1-8alkylgroup,anu nsubstituted
or substituted C2-8 alkenyl group, an unsubstituted or
substitutedC2-8alkynylgroup,anunsubstitutedor substituted
C3-8 cycloalkyl group, an unsubstituted or substitu ted C4-8
cycloalkenylgroup,anunsubstitutedorsubstituted C6-10aryl
group, anunsubstituted or substituted heterocyclic group,an
unsubstitutedorsubstitutedC1-8acylgroup,anun substituted
orsubstituted (1-imino)C1-8alkylgroup,anunsubs tituted or
substituted carboxyl group, an unsubstituted or sub stituted
carbamoylgroup,anunsubstitutedorsubstitutedhy droxylgroup,
anunsubstituted or substituted amino group, anuns ubstituted
or substituted mercapto group, a substituted sulfon yl group,

a halogeno group, a cyano group or a nitro group.
nrepresents the number of X 2andis aninteger of 0to 3.
Examplesofgroupsrepresented by X 2arethesameasthose
groups exemplified as groups represented by R 'toR 3.
Preferable examples of X Zinclude C1-6 alkyl groups, C1-6
haloalkylgroups,C6-10arylC1-6alkylgroups,C3- 8cycloalkyl

groups, C6-10 aryl groups, C1-7 acyl groups, C1-6

alkoxycarbonyl groups, C1-6 alkoxy groups, an amino group,
mono-C1-6 alkylamino groups, di-C1-6 alkylamino gro ups, C1-6
alkoxycarbonylamino groups, C1-6 alkylthio groups, C1l-6
alkylsulfonyl groups, a halogeno group, a cyano gro up and a
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nitro group.
[0086]

Here, any one of R to R 2 and any one of X
form an unsubstituted or substituted 5- to 8-member

Examples of 5- to 8-membered rings include aromati
hydrocarbonringssuchasabenzenering;and,C5-8
rings such as a cyclopentene ring, cyclopentadiene
cyclohexene ring, cycloheptene ring or cyclooctene
[0087]

[B, D]

B represents a carbon atom or a nitrogen atom. In
words, B composes a pyridine ring in which "D" has
or a pyrazine ring in which "D" has condensed.

D represents an unsubstituted or X
7-membered hydrocarbon ring or an unsubstituted or
X!-substituted 5- to 7-membered heterocycle.

Examples of 5- to 7-membered hydrocarbon rings inc
aromatic hydrocarbon rings such as a benzene ring;
cycloalkeneringssuchasacyclopentenering,cycl
or cycloheptene ring; aromatic 5- to 7-membered het
such asafuranring, thiophenering, pyrrole ring,
ring, pyrazole ring, thiazole ring, oxazole ring, i
ring,pyridinering,pyrazinering,pyrimidinering

ring, azepine ring or diazepine ring; and, unsatura
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7-membered heterocycles such as a dihydro-2H-pyran ring,

dihydro-2H-thiopyran ring or tetrahydropyridine rin g.

Among these, aromatic hydrocarbon rings are prefer able,
and a benzene ring is more preferable. Namely, the compound
accordingtothepresentinventionispreferablya compoundthat

has a quinoline ring or quinoxaline ring.
[0088]

[Al,AZ,AS,A4]

Al A 2 A 2andA “respectively andindependently represent
a carbon atom or a nitrogen atom. Namely, A A2 A3%andA ¢
compose a benzene ring, pyridine ring, pyridazine r ing,
pyrimidine ring, pyrazine ring or triazine ring.

However, in the case B is a carbon atom, A 'toA “arenot

all carbon atoms.

Among these, a pyridine ring is preferable. A pyr idine
ringinwhich A lisanitrogen atom is more preferable for the
pyridine ring.

[0089]

Therearenoparticularlimitationsonsaltsofth ecompound
of the present invention provided they are agricult urally or
horticulturally allowable salts. Examples of salts include
saltsofinorganicacidssuchashydrochloricacid orsulfuric
acid;saltsoforganicacidssuchasaceticacidor lacticacid;
saltsofalkaline metalssuchaslithium,sodiumor potassium;
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salts of alkaline earth metals such as calcium orm agnesium;
salts of transition metals such as iron or copper; and, salts
oforganicbhasessuchasammonia,triethylamine,tr ibutylamine,

pyridine or hydrazine.

[0090]
Thecompoundrepresentedbytheaforementionedfor mula(l)
is preferably acompound represented by formula (11 ) (toalso

be indicated as "Compound (I)").

The compound represented by formula (1) isacomp oundin
which"D"informula(l)isabenzenering. Namely ,thecompound
of the present invention is preferably a compound h aving a

guinoline ring or quinoxaline ring.
[0091]

[Chemical Formula 13]

R (1)

[0092]
Here,R,X m,X 2nA 1A %A 3 A *“andBinformula(ll)
have the same meanings as previously described.

[0093]
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The compound represented by the aforementioned for
(Ihispreferablyacompoundrepresentedbyformul
alsobeindicatedas"Compound(lll)")oracompoun
by formula (V) (to also be indicated as "Compound (

[0094]

[Chemical Formula 14]

(II1)

[0095]

The compound represented by formula (Ill) is a com
inwhich"A  informula (ll) is a nitrogen atom and "A
arecarbonatoms. Namely thecompoundofthepres
is preferably a compound having either a quinoline

quinoxaline ring and a pyridine ring.

mula
a(lin(to
drepresented

V)").

pound
2toA 4"
entinvention

ring or

Here,R,X ! m,X 2 nandBinformula(lll) have the same

meanings as previously described.
[0096]

The compound represented by the aforementioned for
(I ispreferablyacompoundrepresentedbyformu

also be indicated as "Compound (IV)").
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[0097]

[Chemical Formula 15]

_(X?),
[’/’/ "I.-"i": r]]
e ‘_'.'»’:'H -H“'\\ R
;_L (v)
o)
m::-_»._\’ o~ o, N-:/

[0098]
R,X !, m,X ?2andninformula (IV) have the same meanings

as previously described.

The compoundrepresented by formula (IV) isacomp oundin
which "B" in formula (lIl) is a carbon atom. Namel y, the
compound of the present invention is preferably a ¢ ompound

having a quinoline ring and a pyridine ring.
[0099]

[Chemical Formula 16]

[0100]
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The compound represented by formula (V) is a compo und in

which"B"informula (ll)is a nitrogen atomand"A toA “"are
carbon atoms. Namely, the compound of the present invention
is preferably acompound having a quinoxaline ring and either

a benzene ring or pyridine ring.
Here,R,X 1 m,X 2 nandA !informula (V) have the same

meanings as previously described.

[0101]
Thecompoundrepresentedbytheaforementionedfor mula(V)
is preferably acompound represented by formula (VI ) (toalso

be indicated as "Compound (VI1)").
[0102]

[Chemical Formula 17]

2
04,
L ‘;I:N
H"‘HH—-',’:-:-"’ H““m R
(VD)
__.-"_':'HHH .-"'N . __a"'D
[.—-'__.--" Hl'rl “-\.:"\.F"-'
1
X
7 SNT
[0103]
The compoundrepresented by formula (V1) isacomp oundin

which "A " in formula (V) is a nitrogen atom. Namely, the

compound of the present invention is preferably a ¢ ompound
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having a quinoxaline ring and a pyridine ring.

Here,R,X
as previously described.

[0104]

(Production Method of Compound of Present Inventio

The compound of the present invention can be produ

according to the synthesis methods indicated below.

(Synthesis Method 1)

[0105]

[Chemical Formula 18]

[0106]

Inthe above formulas, R, X

I'm, X

2 n,DandA

the same meanings as previously described. Q repre

halogen atom.

A compound represented by formula (I-1) (to also b

indicated as Compound (I-1)) can be produced by rea

compoundrepresentedbyformula(1)withacompound

by formula (2) according to a known method.

In synthesis method 1, 7,8-difluoro-3-iodoquinolin
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useful production intermediate.
[0107]

(Synthesis Method 2)
[0108]

[Chemical Formula 19]

a2 (X%
301
H 2 % LR
| 3 A At
- 5" P /,0 Pal'; s '.T il R
[ r A4 Py —. o O
(X I l\ n (j + ‘“T/ R D | f_/'- D \lz S
— N )\ Kmt—
M
(3) (4) (1-1)
[0109]
In the above formulas, Q, R, X I'mX 2 nDandA toA
have the same meanings as previously described.
Compound (I-1) can be produced by reacting a compo und
represented by formula (3) with a compound represen ted by

formula (4) according to a known method.

In synthesis method 2, 8-fluoro-3-hydroxyquinoline :
7,8-difluoro-3-hydroxyquinoline,
8-fluoro-3-hydroxy-2-methylquinoline or
7,8-difluoro-3-hydroxy-2-methylquinoline is a usefu
production intermediate.
[0110]

(Synthesis Method 3)

[0111]
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[Chemical Formula 20]

(3, (X?),
,,.f\%f_/ ’ A2/ o
?"l\l" /S A AS /"A‘
A“-\a /;;L“‘-\, - ot J£4 s - R1
\r ” R MgHal \“‘r’ HT{“ ,
= — "R2
/D \n’f“-:‘:\__\ ,/0 0O __\T’/’.Q.Q OH
(X" . j Xt )I I
— N N
(1-2) (I-3)
(X3,
Afi 1
i ;"
At ’,.R

[0112]

Inthe above formulas, X L

same meanings as previously described. R v
unsubstituted or substituted alkyl groups, unsubsti
substituted alkenyl groups, or unsubstituted or sub
alkynylgroups,exemplifiedintheaforementionedR
represents a halogen atom.

[0113]

A compound represented by formula (I-3) (to also b
indicated as Compound (I-3)) can be produced by rea
equivalent of Grignard's reagent with a compound re
by formula (I-2) that is a type of compound (I) (to

indicated as Compound (I-2)). In addition, a compo

representedbyformula(l-4) (toalsobeindicated
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(I-4)) is formed in addition to Compound (I-3) when an amount
ofGrignard'sreagentinexcessoflequivalentis reactedwith
Compound(I-2),and Compound (I-4) canbeproduced byreacting
with 2 equivalents of Grignard's reagent.
[0114]
(Synthesis Method 4)
[0115]
[Chemical Formula 21]
(X2, 2,
) Az/;x n
”" SA A3 AT
Am _/PlI’I\H.H - G o1 }'—1\|4 e ~R=
T R?MgHal *Tf HT(:“‘ 2
i”_"\ﬁ/’?—}_‘_ ,-~O 0 K/'B'*x - OH
[:’(1)r-| \ I /J (X ?:
N N P
e N \N.—
(15) (16)
(X3,
AL/
AT AT
1 J 3
AT /,.H
i T“RQ'
oY O OH
l[}:‘lllrl : J: J[
S R
(1-7)
[0116]
In the above formulas, R 2 Hal,X Ym,X 2 nDandA ‘to

A*havethesamemeaningsaspreviouslydescribed. G
a leaving group such as an alkoxy group or halogen
[0117]

A compound represented by formula (1-6) (to also b

indicated as Compound (I-6)) can be produced by rea
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equivalents of Grignard'sreagentwithacompoundr epresented
by formula (1-5) that is a type of Compound (1) (to also be
indicated as Compound (I-5)). Inaddition, when an amount of
Grignard's reagentin excess of 2 equivalentsisre actedwith
Compound(l-5),acompoundrepresentedbyformula( I-7)(toalso
be indicated as Compound (I-7)) is formed in additi on to
Compound (I-6),and Compound(I-7) canbeproduced byreacting
with 3 equivalents of Grignard's reagent.
[0118]
(Synthesis Example 5)
[0119]
[Chemical Formula 22]
A2 /'[xz}n 2 /[XJJ"
J.h:z' /Al A3'A/-'A‘
Al ,—:F‘L ,;’- ,—
~ TCN hydrolysis h T” “CONH,
— . O e - 0
Xl . I x1) A ‘*T’
_,/l“‘ N_::f m H__/)l\_ -
(1-8) (1-9) N
(X
:-'/
AZ AT |
alkylation p AN 2
e |
/. E'x\/..—:‘bﬁ /,O O
(X ?rn_'l\_i/“ y
A g
~— "N
(1-10)
[0120]
Inthe above formulas, X !m,X 2,n,DandA toA “havethe

same meanings as previously described. K Yand K 2 represent

alkyl groups.
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[0121]

A compound represented by formula (I-9) (to also b e
indicated as Compound (I-9)) can be produced by hyd rolyzing a
compoundrepresentedbyformula(l-8) (toalsobei ndicatedas
Compound (I-8)) using a known method. Moreover, a compound
representedbyformula(l-10)(toalsobeindicated asCompound
(I-10)) can be synthesized by allowing an alkylatin gagentto

act in the presence of a base.
[0122]

(Synthesis Method 6)
[0123]

[Chemical Formula 23]

, (X3 X2)
A/.‘/' . A'é i
f-;\’ A %3 ,/fA
At A 1
R AN
P oxidation .
L (Y - (YN
K T—x j Xm- I [
S N N
(1) * (1-11)
0
- )
, 0 a2 X
2N A /Al
Ad /.J\ ;I\I'i //J\
T' R “r” "R
halogenation -~ . O TN e
q—-- 1 f/E\’Q\W- —_— - f/D\f h
(X" -'—/l By X )MT l
SN Hal NNy
(1-12) (1-13)
[0124]
In the above formulas, Hal, R, X I'mX 2nDandA ‘to
A* have the same meanings as previously described. X 1
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represents an unsubstituted or substituted alkoxy g
unsubstituted or substituted alkylgroup, anunsubs
substituted alkenylgroup, oranunsubstitutedors
alkynyl group.
[0125]
AnN-oxidecompoundrepresentedbyformula(l-11)
beindicated as Compound (I-11)) can be produced by
compound(l-1)usingaknownmethodsuchasbyusin
agent. A compound represented by formula (I-12) (t
indicated as Compound (I-12)) can be produced by al
knownhalogenatingagentsuchasphosphorousoxychl
on Compound (I-11). Acompound represented by form
(to also be indicated as Compound (I-13)) can be sy
by carrying out a nucleophilic substitution reactio
couplingreactionusinganorganometalliccatalyst
(1-12).
[0126]
(Synthesis Method 7)
[0127]

[Chemical Formula 24]

—, N, @
X1 (D “]“ A
[ Jm \ /le. P + \T "R — -
— N H"O (xl)n_%
(5) (6)
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[0128]
Inthe above formulas, R, X !m,X 2 nDandA 'toA “have
the same meanings as previously described. Q repre sents a

halogeno group.

[0129]

A compound represented by formula (I-14) (to also be
indicatedas Compound(l-14))canbeproducedbyre actingwith
acompoundrepresentedbyformula(5)andacompoun drepresented

by formula (6) according to a known method.
[0130]

(Synthesis Method 8)
[0131]

[Chemical Formula 25]

AZ x[xz)'
H 2 (xE}r "ﬂﬁ&. /;/""j“l
| A
~—~.__N_ O A AT Al .
oy L Dy “‘T“ A rr
mﬁk _ + “‘T” = E— N 0
e N ) 7D s e
Q ek— ]
NN
(7) (8)
{1-14)
[0132]
In the above formulas, Q, R, X I'm,X %,nDandA ‘‘toA *
have the same meanings as previously described.
[0133]
Compound(I-14)canbeproducedbyreactingwitha compound
representedbyformula(7)andacompoundrepresent edbyformula

(8) according to a known method.
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[0134]
(Synthesis Method 9)
[0135]

[Chemical Formula 26]

(X2}, (X?)
2/ o n
A3 A/iéﬂ 3 z/ 1
IS
o i I
A'\, e R gt A’1 ,.rlh RI
1 R?'MgHal N
~R2
,-'/—D_h \r N-:-_».\ ,/'O o - "\V N /.0 OH
(XA }: /] Xy t— ﬂ T
\“-—-’ h N™ S ““N’
I-15 (1-16)
(+15) X2),
A2/
A3 /'-‘A1
.A.I{ A ~__~R!
T \“‘R‘
/DN NP lH
{ S
N~ “m.N-) ~R2
(117)
[0136]
Inthe above formulas, X !m,X 2,n,DandA 'toA “havethe

same meanings as previously described. R andR ? represent

unsubstituted or substituted alkyl groups, unsubsti tuted or
substituted alkenyl groups, or unsubstituted or sub stituted
alkynylgroups,exemplifiedintheaforementionedR toR 3. Hal

represents a halogeno group.

[0137]

A compound represented by formula (I-16) (to also be
indicated as Compound (I-16)) can be produced by re acting 1
equivalent of Grignard's reagent (R 2 MgHal) with a compound
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represented by formula (I-15) that is a type of com
(to also be indicated as Compound (I-15)). In addi
compound represented by formula (I-17) (to also be
as Compound (I-17)) can be produced by reacting 2 o
equivalents of Grignard's reagent with Compound (I-
[0138]

(Synthesis Example 10)
[0139]

[Chemical Formula 27]

(X)n
9 AQ/I 1
V
v 1 o
he “‘H" R?'MgHal
—.__N_ 0 o - = —
i f/ D \ﬁ = LD \n g
(X Jm I . (xl}rn_l[ T
SN F __
(1-18) (
r'/r_x\r i
X T,
[0140]

In the above formulas, R
A’havethesamemeaningsaspreviouslydescribed. G
a leaving group such as an alkoxy group or halogeno

[0141]

A compound represented by formula (I-19) (to also
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indicated as Compound (I-19)) can be produced by re
equivalents of Grignard's reagentwithacompoundr

by formula (1-18) that is a type of Compound (1) (t
indicated as Compound (I-18)). In addition, a comp
representedbyformula(l-20)(toalsobeindicated

(I-20)) can be produced by reacting 3 or more equiv
Grignard's reagent with Compound (I-18).

[0142]

Salts of Compounds (1) to (VI) according to the pr
invention can be prepared by contacting an inorgani
compound, organic acid compound, alkaline metal com
alkaline earth metal compound, transition metal com
ammonium compound, or the like, with Compounds (1)
[0143]

In each of these reactions, the target product can

efficientlyisolatedbycarryingoutanordinarypo

acting 2
epresented
o also be
ound
asCompound

alents of

esent
c acid
pound,
pound,

to (VI).

be

st-treatment

procedure used in the field of synthetic organic ch emistry
following completion of the reaction, and carrying outa
conventionally known separation and purification me ans as
necessary.
[0144]

The structure of a target product can be identifie d and
confirmedby forexample, 'H-NMRspectralanalysis,|Rspectral

analysis, mass spectrometry or elementary analysis.
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[0145]

2) Agricultural or Horticultural Fungicide

The agricultural or horticultural fungicide accord
thepresentinventioncontainsasanactiveingredi
atleastonetypeofcompoundselectedfromthegro
of the aforementioned nitrogenated heterocyclic com
represented by formulas (I) to (VI) and salts there
[0146]

The fungicide of the present invention demonstrate
excellent fungicidal activity against a wide range
types, such as Oomycetes, Ascomycetes, Deuteromycet
Basidiomycetes.

[0147]

The fungicide of the present invention can be used
control various diseases that occur during cultivat
agricultural and horticultural crops including flow
plants, lawn grasses and pasture grasses by seed tr
foliarspraying, soilapplication, watersurfaceap
or the like.

[0148]

For example, the fungicide of the present inventio
be used to control the folowings:

sugar Beets: cercospora leaf spot (Cercospora beti

aphanomyces root rot (Aphanomyces cochlloides), roo
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(Thanatephorus cucumeris), or leaf rot (Thanatephor
cucumeris);

peanuts: brown leaf spot (Mycosphaerella arachidis
leaf spot (Mysosphaerella berkeleyi);

cucumbers: powdery mildew (Sphaerothecafuliginea)
mildew (Pseudoperonospora cubensis), gummy stem bli
(Mycosphaerella melonis), stem rot (Fusarium oxyspo
sclerotiniarot(Sclerotiniasclerotiorum),graymo
cinerea), anthracnose (Colletotrichum obriculare),
(Cladosporiumcucumerinum),corynesporaleafspot(
cassicola), damping-off (Pythium debaryanam, Rhizoc
solani Kuhn), or bacterial spot (Pseudomonas syring
Lecrymans);

tomatoes: gray mold (Botrytis cinerea), leaf mold
(Cladosporiumfulvum),orlateblight(Phytophthora

eggplants: gray mold (Botrytis cinerea), black rot
(Corynespora melongenae), powdery mildew (Erysiphe
cichoracearum), or leaf mold (Mycovelloslella nattr

strawberries:graymold(Botrytiscinerea),powder
(Sohaerotheca humuli), anthracnose (Colletotrichum
Colletotrichum fragariae), or blight (Phytophthora

onions: neck rot (Botrytis allii), gray mold (Botr
cinerea), leaf blight (Botrytis squamosa), or downy

(Peronospora destructor);
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cabbage: clubroot (Plasmodiophora brassicae), bact
soft rot (Erwinia carotovora), or downy mildew (Per
parasitica);

kidneybeans: stemrot(Sclerotiniasclerotiorum),
mold (Botrytis cinerea);

apples: powdery mildew (Podosphaera leucotricha),
(Venturiainaequalis), blossom blight (Monilinia ma
spot (Mycosphaerella pomi), valsa canker (Valsa mal
alternaria blotch (Alternaria mali), rust (Gymnospo
yamadae), ring rot (Botryosphaeria berengeriana), a
(Glomerella cingulata, Colletotrichum acutatum), bl
(Diplocarponmali),flyspeck(Zygophialajamaicens
blotch (Gloeodes pomigena);

persimmons: powdery mildew (Phyllactinia kakicola)
anthracnose (Gloeosporium kaki), or angular leaf sp
(Cercospora kaki);
[0149]

peaches: brown rot (Monilinia fructicola), scab
(Cladosporium carpophilum), or phomopsis rot (Phomo

Prunus avium: brown rot (Monolinia fructicola);

grapes: gray mold (Botrytis cinerea), powdery mild
(Uncinula necator), ripe rot (Glomerella cingulata,
Colletotrichum acutatum), downy mildew (Plasmopara

anthracnose (Elsinoe ampelina), brown spot (Pseudoc
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vitis), or black rot (Guignardia bidwellii);

pears: scab (Venturia nashicola), rust (Gymnospora
asiaticum), black spot (Alternaria kikuchiana), rin
(Botryosphaeriaberengeriana),orpowderymildew(P
mali);

tea: gray blight (Pestalotia theae), or anthracnos
(Collectotrichum theae-sinensis);

citrus: scab (Elsinoe fawcetti), blue mold (Penici
italicum),commongreenmold(Penicilliumdigitatum
(Botrytis cinerea), melanose (Diaporthe citri), or
(Xanthomonas campestris pv. Citri);

wheat: powdery mildew (Erysiphe graminis f. sp. tr
fusarium blight (Gibberella zeae), leaf rust (Pucci
recondita), browning root rot (Pythium iwayamai), s
(Monographella nivalis), eye spot (Pseudocercospore
herpotrichoides), speckled leaf blotch (Septoria tr
glume blotch (Leptosphaeria nodorum), typhula snow
(Typhulaincarnata),sclerotiniasnowblight(Myrio
borealis), or take-all (Gaeumanomyces graminis);
[0150]

barley: stripe (Pyrenophora graminea), leaf blotch
(Rhynchosporium secalis), or loose smut (Ustilago t
nuda);

rice: blast (Pyricularia oryzae), sheath blight
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(Rhizoctonia solani), bakanae disease (Gibberellaf
brownspot(Cochliobolusniyabeanus),seedlingblig
graminicolum), bacterial leaf blight (Xanthomonas o
bacterial seedling blight (Burkholderia plantarii),
brown stripe (Acidovorax avanae), or bacterial grai
(Burkholderia glumae);

tobacco: sclerotiniastem-rot(Sclerotiniasclerot
or owdery mildew (Erysiphe cichoracearum);

tulips: gray mold (Botrytis cinerea);

bentgrass:sclerotiniasnowblight(Sclerotiniab
or bacterial shoot blight (Pythium aphanidermatum);

orchard grass: powdery mildew (Erysiphe graminis);
soybeans:purplestain(Cercosporakikuchii), Down
(PeronosporaManshurica), or stemrot (Phytophthora
potatoes and tomatoes: late blight (Phytophthora
infestans).
[0151]

In addition, the fungicide of the present inventio
demonstrates excellent fungicidal activity against
organisms. Examplesofresistantorganismsinclude
(Botrytiscinerea),sugarbeetcercosporaleafspot
beticola), apple scab (Venturia inaequalis) and pea
(Venturianashicola),whichexhibitresistancetob

fungicides, such as thiophanate-methyl, benomyl, or
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carbendazim; and gray mold (Botrytis cinerea), whic
resistance to dicarboxiimide bactericides (such as
vinclozoline, procymidone, or iprodione).

[0152]

Examplesofdiseasesforwhichapplicationofthe
ofthepresentinventionismore preferableinclude
cucumber gray mold, wheat powdery mildew, tomato la
wheat leaf rust, rice blast and cucumber stem rot.
[0153]

Inaddition, the fungicide ofthe presentinventio
little chemical damage, exhibits low toxicity to fi
warm-blooded animals, and has a high degree of safe

Thefungicideofthe presentinventioncanbeused
abletobeadoptedbyagriculturalchemicals,namel
ofanagriculturalchemicalpreparationsuchasaw
granules, powder, emulsion, agueous solution, suspe
wettable granules.

[0154]

Examples of additives and carriers used in solid
preparations include vegetable powders such as soyb
orwheatpowder,mineralfinepowderssuchasdiato
apatite, gypsum, talc, bentonite, pyrophyllite or ¢
organic or inorganic compounds such as sodium benz

or sodium sulfate.
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[0155]

Examples of solvents used in liquid preparations i
kerosene, xylene and petroleum-based aromatic hydro
cyclohexane, cyclohexanone, dimethylformamide,
dimethylsulfoxide,alcohol,acetone,trichloroethyl
isobutyl ketone, mineral oil, vegetable oil and wat
[0156]

Moreover, a surfactant can be added to these prepa
as necessary to obtain a uniform and stable form.

There are no particular limitations on surfactants
be added. Examples thereof include nonionic surfac
as polyoxyethylene-added alkyl phenyl ethers,
polyoxyethylene-added alkyl ethers, polyoxyethylene
higherfattyacid esters, polyoxyethylene-added sor
acid esters or polyoxyethylene-added tristyryl phen
and sulfuric acid ester salts of polyoxyethylene-ad
phenyl ethers, alkyl benzene sulfonates, sulfuric a
salts of higher alcohols, alkyl naphthalene sulfona
polycarboxylates, lignin sulfonates, formaldehyde c
of alkyl naphthalene sulfonates and isobutylene-mal
anhydrate copolymers.

[0157]
Wettable powders, emulsions, flowable agents, aque

solutions,orwettablegranules,obtainedintheaf
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manner,areusedbysprayingontoplantsinthefor
suspensions, or emulsions, after diluting to a pres
concentrationwithwater. Inaddition,powdersand
used by spraying directly onto plants.

[0158]

Normally,theamountofactiveingredientinthef
of the present invention is preferably 0.01 to 90%
and more preferably 0.05 to 85% by weight based on
weight of the preparation.

[0159]

Althoughtheappliedamountofthefungicide ofth
invention varies according to weather conditions, p
form, application time, application method, applied
targetcontroldisease,targetcrop,orthelike,i
1t01,000g,andpreferably10to100g,astheam
ingredient, per hectare.

[0160]

In the case of applying by diluting a wettable pow
emulsion, suspension, aqueous solution, wettable gr
the like, with water, the applied concentration is
ppm and preferably 10 to 250 ppm.

[0161]
The fungicide of the present invention can also be

with other fungicides, insecticides, acaricides, pl
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regulators or synergists.

Typical examples of other fungicides, insecticides
acaricides, and plant growth regulators, able to be
mixingwiththefungicideofthepresentinvention,
below.

Fungicides:

(1)Benzoimidazole-basedfungicides:benomyl,carb
fuberidazole,thiabendazole,thiophanate-methyl,an

(2) Dicarboxyimide-based fungicides: chlozolinate,
iprodione, procymidone, vinclozolin, and the like;

(3) DMI-fungicides: imazalil, oxpoconazole, pefura
prochloraz, triflumizole, triforine, pyrifenox, fen
nuarimol, azaconazole, bitertanol, bromuconazole,
cyproconazole, difenoconazole, diniconazole, epoxyc
fenbuconazole, fluquinconazole, flusilazole, flutri
hexaconazol, imibenconazole, ipconazole, metconazol
miclobutanil, penconazole, propiconazole, prothioco
simeconazole, tebuconazole, tetraconazole, triadime
triadimenol, triticonazole, etaconazole, furconazol
the like;

(4) Phenylamide-based fungicides: benalaxyl, fural

metalaxyl, metalaxyl-M, oxadixyl, ofurace, and the

(5) Amine-based fungicides: aldimorph, dodemorph,

fenpropimorph, tridemorph, fenpropidine, piperalin,
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spiroxamine, and the like;

(6) Phosphothiolate-based fungicides: EDDP, iprobe
pyrazophos, and the like;

(7) Dithiolane-based fungicides: isoprothiolane, a
like;

(8) Carboxamide-based fungicides: benodanil, bosca
carboxin, fenfuram, flutolanil, furametpyr, meproni
oxycarboxin, penthiopyrad, thifluzamide, and the li

(9) Hydroxy-(2-amino)pyrimidine-based fungicides:
bupirimate, dimethirimol, ethirimol, and the like;

(10) AP (anilinopyrimidine-based) fungicides: cypr
mepanipyrim, pyrimethanil, and the like;

[0162]

(11) N-phenylcarbamate-based fungicides: diethofen
and the like;

(12) Qol-based fungicides (Qo inhibitors): azoxyst
picoxystrobin, pyraclostrobin, kresoxim-methyl,
trifloxystrobin, dimoxystrobin, metominostrobin, or
famoxadone, fluoxastrobin, fenamidone, metominofen,
like;

(13) PP (phenylpyrrole)-based fungicides: fenpicon
fludioxonil, and the like;

(14)Quinoline-basedfungicides:quinoxyfen,andt

(15)AH(aromatichydrocarbon)-basedfungicides:b
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chloroneb,dicloran,quintozene,tecnazene,tructop
and the like;

(16) MBI-R-based fungicides: fthalide, pyroquilon,
tricyclazole, and the like;

(17) MBI-D-based fungicides: carpropamide, diclocy
fenoxanil, and the like;

(18) SBI-based fungicides: fenhexamid, pyributicar
terbinafine, and the like;

(19)Phenylurea-basedfungicides:pencycuron,and

(20)Qil-basedfungicides(Qiinhibitors):cyazofa
the like;

(21) Benzamide-based fungicides: zoxamide, and the

(22) Enopyranuron-based fungicides: blasticidin,
mildiomycin, and the like;

(23) Hexopyranosil-based fungicides: kasugamycin,
like;

(24) Glucopyranosil-based fungicides: streptomycin
validamycin, and the like;

(25) Cyanoacetoamide-based fungicides: cymoxanil,
like;

(26) Carbamate-based fungicides: iodocarb, propamo
prothiocarb, polycarbamate, and the like;

(27) Uncoupling agent-based fungicides: binapacryl

dinocap, ferimzone, fluazinam, and the like;
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(28) Organic tin compound-based fungicides: triphe
acetate,triphenyltinchloride,triphenyltinhydrox
like;

(29) Phosphoric acid esters: phosphorous acid,
tolclophos-methyl, fosetyl, and the like;

[0163]

(30)Phthalamicacid-basedfungicides:tecloftalam
like;

(31) Benzotriazine-based fungicides: triazoxide, a
like;

(32) Benzenesulfonamide-based fungicides: flusulfa
and the like;

(33) Pyridazinone-based fungicides: diclomezine, a
like;

(34) CAA (carbonic acid amide)-based fungicides, a
like: dimethomorph, flumorph, benthiavalicarb, ipro
mandipropamide, and the like;

(35) Tetracycline-based fungicides: oxytetracyclin
the like;

(36) Thiocarbamate-based fungicides: metasulfocarb
the like;

(37)Othercompounds:etridiazole,polyoxin,oxoli
hydroxyisoxazole, octinolin, silthiofam, diflumetor

acibenzolar-S-methyl, probenazole, tiadinil, etapox
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cyflufenamid, proquinazid, metrafenone, fluopicolid
hydroxide, organic copper, sulfur, ferbam, manzeb,
metiram, propineb, thiuram, zineb, ziram, captan, c
folpet, chlorothalonil, dichlofluanid, tolylfluanid
guazatine, iminoctadine acetate, iminoctadine
dodecylbenzenesulfonate, anilazine, dithianon, chlo
dazomet,ginomethionate,cyprofuram,silthiofam,ag
fluoroimide, and the like.

[0164]

Insecticides/Acaricides,Nematocides,SoilDisease
Agents, Anthelmintic Agents:

(1) Organic (thio)phosphate-based agents: acephate
azamethiphos, azinphos-methyl, azinphos-ethyl,
bromophos-ethyl, bromphenvinphos, BRP, chlorpyripho
chlorpyriphos-methyl, chlorpyriphos-ethyl, chlorfen
cadusaphos, carbophenothion, chlorethoxyfos, chlorm
coumaphos,cyanofenphos,cyanophos,CYAP,diazinon,
dicrotophos, dimethoate, disulfoton, dimeton-S-meth
dimethylvinphos, dimeton-S-methylsulfone, dialifos,
dichlofenthion,dioxabenzofos,disulfoton,ethion,
etrimfos, EPN, fenamiphos, fenitrothion, fenthion,
fensulfothion,flupyrazophos,fonofos,formothion,
heptenophos, isazofos, iodofenphos, isofenphos, iso

iprobenfos, malathion, mevinphos, metamidophos, met
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monocrotophos, mecarbam, methacrifos, naled, ometho
oxydemetone-methyl, paraoxon, parathion, parathion-
phenthoate, phosalone, phosmet, phosfamid, phorate,
pirimiphos-methyl, pirimiphos-ethyl, profenofos, pr
fosthiazate, phosphocarb, propaphos, propetamphos,
pyridafenthion, pyraclofos, quinalphos, salithion,

sulfotep, tetrachlorovinphos, terbufos, triazophos,
trichlorfon, tebupirimphos, temephos, thiometon, va

(2) Carbamate-based agents: alanycarb, aldicarb,
bendiocarb, benfuracarb, carbaryl, carbofuran, carb
fenoxycarb, fenothiocarb, methiocarb, methomyl, oxa
pirimicarb, propoxur, thiodicarb, triazamate, ethio
fenobucarb,MIPC,MPMC,MTMC,pyridafenthion,furat
aldoxycarb, allyxycarb, aminocarb, bendiocarb, bufe
butacarb,butocarboxim,butoxycarboxim,cloethocarb
formetanate, isoprocarb, metam sodium, metolcarb, p
thiofanox, trimetacarb, xylylcarb;

(3) Pyrethroid-based agents: allethrin, bifenthrin
cyfluthrin, beta-cyfluthrin, cyhalothrin,lambda-cy
cyphenothrin, cypermethrin, alpha-cypermethrin,
beta-cypermethrin, zeta-cypermethrin, deltamethrin,
esfenvalerate, etofenprox, fenpropathrin, fenvalera
imiprothrin, permethrin, prallethrin, pyrethrin, py

pyrethrinll,resmethrin,silafluofen,fluvalinate,
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tetramethrin, tralomethrin, transfluthrin, profluth
dimefluthrin, acrinathrin, cycloprothrin, halfenpro
flucythrinate, bioallethrin, bioethanomethrin, biop
bioresmethrin, transpermethrin, empenthrin, fenflut
fenpyrithrin, flubrocythrinate, flufenprox, flumeth
metofluthrin, phenothirin, protrifenbute, pyresmeth
tarellethin;

(4) Growth regulators:

(a) Chitin synthesis inhibitors: chlorfluazuron,
diflubenzuron, flucycloxuron, flufenoxuron, hexaflu
lufenuron,novaluron,teflubenzuron,trifflumuron,b
noviflumuron, buprofezine, hexythiazox, etoxazole,
clofentezine, fluazuron, penfluron;

(b) Ecdysone agonists: halofenozide, methoxyfenozi
tebufenozide, chromafenozide, azadirachtin;

(c) Juvenile hormone mimics: pyriproxyfen, methopr
diofenolan, epofenonate, hydroprene, kinoprene, tri

(d) Lipid synthesis inhibitors: spirodiclofen,
spiromesifen, spirotetramat, flonicamid;

(5) Nicotine receptor agonists/antagonists: acetam
clothianidin, dinotefuran, imidacloprid, nitenpyram
thiacloprid, thiamethoxam, nithiazine, nicotine, be
cartap, flupyradifurone;

(6) GABA antagonist compounds:
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(a) acetoprole, ethiprole, fipronil, vaniliprole,
pyrafluoprole, pyriprole;

(b) organic chlorine-based compounds: camphlechlor ,

chlordane, endosulfan, HCH, y-HCH, heptachlor, methoxychlor;
(7)Macrocycliclactoneinsecticides:abamectin,e mamectin
benzoate, milbemectin, lepimectin, spinosad, iverme ctin,

selamectin, doramectin, eprinomectin, moxidectin;
(8) METIIcompounds:fenazaquin, pyridaben,tebuf enpyrad,
tolfenpyrad, flufenerim, hydramethylnon, fenpyroxim ate,

pyrimidifen, dicofol;

(9) METI Il and lll compounds: acequinocyl, fluacr ypyrim,
rotenone;
(10)Uncouplingagentcompounds:chlorfenapyr,bin apacryl,

dinobuton, dinocap, DNOC;
[0165]
(11) Oxidative phosphorylation inhibitor compounds
cyhexatin, diafenthiuron, fenbutatin oxide, proparg ite,
azocyclotin;
(12) Molting disrupting compounds: cyromazine;
(13)Mixedfunctionoxidaseinhibitorcompounds:p iperonyl
butoxide;
(14) Sodium channel blocking compounds: indoxacarb
metaflumizone;

(15) Microbial pesticides: BT agents, insect patho genic
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viral agents, insect pathogenic fungal agents, nema
pathogenicfungalagents;Bacillusspecies,Beauver
Metarhizium anisopliae, Paecilomyces species, thuri
Verticillium species;

(16) Latrophilin receptor agonists: depsipeptide,
depsipeptide, 24-membered cyclic depsipeptide, emod

(18) Octopaminergic agonists: amitraz;

(19) Ryanodine derivative agonists: flubendiamide,
chlorantraniliprole, cyantraniliprole;
[0166]

(20) Magnesium-stimulated ATPase inhibitors: thioc
thiosultap, nereistoxin;

(21) Ingestion inhibitors: pymetrozine;

(22) Mite growth inhibitors: clofentezine, ethoxaz

(23) Others: benclothiaz, bifenazate, pyridalyl, s
cyenopyrafen, cyflumetofen, amidoflumet, tetradifon
chlordimeform, 1,3-dichloropropene, DCIP, fenisobro
benzomate, metaldehyde, spinetoram, pyrifluquinazon
benzoximate,bromopropylate, quinomethionate, chlor
chloropicrin, clothiazoben, dicyclanil, fenoxacrim,
fentrifanil,flubenzimine,fluphenzine,gossyplure,
metoxadiazone, petroleum, potassium oleate, sulflur
tetrasul, triaracene;

(24) Anthelmintic agents
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(a)Benzimidazole-basedagents:fenbendazole,albe ndazole,
triclabendazole, oxybendazole;
(b) Salicylanilide-based agents: closantel, oxyclo zanid,;
(c) Substituted phenol-based agents: nitroxinil;
(d) Pyrmidine-based agents: pyrantel,
(e) Imidazothiazole-based agents: levamisole;
(f) Tetrahydropyrmidine-based agents: praziquantel ;
(g) Other anthelmintic agents: cyclodiene, ryania,
clorsulon, metronidazole;
[0167]
Plant Growth Regulators:
Abscisic acid, indole butyric acid, uniconazole,
ethychlozate, ethephon, cloxyfonac, chlormequat, chlorella
extract, calcium peroxide, cyanamide, dichlorprop,
gibberellin, daminozide, decyl alcohol, trinexapac- ethyl,
mepiquat chloride, paclobutrazol, paraffin wax,

piperonylbutoxide, pyraflufen-ethyl, flurprimidol,

prohydrojasmon,prohexadionecalciumsalt,benzylam inopurine,
pendimethalin, forchlorfenuron, potassium hydrazide maleate,
1-naphthylacetoamide, 4-CPA, MCPB, choline, oxyquin oline

sulfate, ethychlozate, butralin, 1-methylcycloprope ne, and

aviglycine hydrochloride.

Examples
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[0168]

Although the following provides a more detailed

explanation of the present invention by indicating examples
thereof,the presentinventionisnotlimitedtoth efollowing
examples.
[0169]

Example 1

Synthesis of 3-(2-cyano-pyridin-3-yloxy)-8-fluoro- 2-

methylquinoline
[0170]

[Chemical Formula 28]

N
T l -
-
N B
F I N
M F
[0171]

4.9 g of 8-fluoro-3-hydroxy-2-methylquinoline, 3.2 g of
3-chloro-2-cyanopyridineand3.8gofpotassiumcar bonatewere
dissolvedin20mlofN-methylpyrrolidonefollowed bystirring
for3hoursat130 °C. Subsequently, thereactionsolutionwas
cooled to room temperature followed by addition of water and
extraction with ethyl acetate. The extract was was hed with
saturated saline and dried with magnesium sulfate f ollowed by
distilling off the solvent under reduced pressure. The
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resulting residue was purified by silica gel column
chromatography to obtain 5.37 g of 3-(2-cyano-pyrid in-3-
yloxy)-8-fluoro-2-methylquinoline.
[0172]
Example 2
Synthesis of 1-[3-(2-methyl-8-fluoroquinolin-3-ylo Xy)-
pyridin-2-yl]-ethanone (Compound No. a-9)
[0173]

[Chemical Formula 29]

| ZN
e
T o
QN
O - 0
e
M N
F

[0174]

2.51 g of 3-(2-cyano-pyridin-3-yloxy)-8-fluoro-2-

methylquinoline were dissolved in 30 ml of dehydrat ed
tetrahydrofuran. 3.6 mlofa 3 Mtetrahydrofurans olution of
methylmagnesium chloride were dropped therein while cooling
withicefollowedbystirringthereactionsolution for2hours
whilecontinuingtocoolwithice. Subsequently,t hereaction
solutionwas addedto 1 N hydrochloric acid solutio nfollowed
by neutralizing with aqueous sodium bicarbonate and then
extracting with ethyl acetate. The extract was was hed with
saturated saline and dried with magnesium sulfate f ollowed by
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distilling off the solvent under reduced pressure.
resulting residue was purified by silica gel column
chromatography to obtain 1.7 g of 1-[3-(2-methyI-8-
fluoroquinolin-3-yloxy)-pyridin-2-yl]-ethanone.
[0175]

Example 3

Synthesis of 2-[(8-fluoro-2-methylquinolin-3-yloxy

pyridine-2-yl]propan-2-ol (Compound No. a-7)
[0176]

[Chemical Formula 30]

=N =
e .
—_—
o O = O
] NK
7 F

[0177]

1.58 g of 1-[3-(2-methyl-8-fluoroquinolin-3-yloxy)
pyridin-2-yl]-ethanone were dissolved in 20 ml of d
tetrahydrofuran. 2.7 mlofa 3 Mtetrahydrofuran s
methylmagnesium chloride were dropped therein while
withicefollowedbystirringthereactionsolution
whilecontinuingtocoolwithice. Subsequently,t
solutionwas addedto 1 N hydrochloric acid solutio
by neutralizing with aqueous sodium bicarbonate and

extracting with ethyl acetate. The extract was was
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saturated saline and dried with magnesium sulfate f ollowed by
distilling off the solvent under reduced pressure. The
resulting residue was purified by silica gel column
chromatography to obtain 1.69 g of 2-[(8-fluoro-2-
methylquinolin-3-yloxy)pyridin-2-yl]propan-2-ol.
[0178]
Example 4
Synthesis of 3-[2-(2-methoxy-2-propyl)pyridin-3-yl oxy]-
8-fluoro-2-methylquinoline (Compound No. a-16)
[0179]

[Chemical Formula 31]

s .__OH : I o
-
= = %, O
M N
3 F
[0180]
0.50go0f2-[(8-fluoro-2-methylquinolin-3-yloxy)py ridin-

2-yl]propan-2-oland0.45gofmethyliodidewered issolvedin
10 ml of dimethylformamide. 64 mg of sodium hydrid e (60% oil
suspension)wereaddedtheretowhilecoolingwithi cefollowed
bystirringthereactionsolutionfor2hourswhile continuing
to cool with ice. Subsequently, the reaction solut ion was
pouredinicewaterfollowed byextractionwitheth ylacetate.
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The extract was washed with saturated saline and dr
magnesiumsulfatefollowedbydistillingofftheso
reducedpressure. Theresultingresiduewaspurifi
gelcolumnchromatographytoobtain0.15gof3-[2-
2-propyl)pyridin-3-yloxy]-8-fluoro-2-methylquinolin
[0181]

Example 5

Synthesis of 3-[2-(2-ethoxy-2-propyl)pyridin-3-ylo

8-fluoro-2-methylquinoline (Compound No. a-56)
[0182]

[Chemical Formula 32]

)
«. L oH

0
o T
“ =

N N

F

[0183]
0.53gof2-[(8-fluoro-2-methylquinolin-3-yloxy)py
2-yllpropan-2-ol were dissolved in 10 ml of chlorof
g of thionyl chloride were added thereto at room te
followed by stirring for 30 minutes at room tempera
Subsequently, the solvent and excess thionyl chlori
distilledoffunderreducedpressure,andthenthe
dissolved in ethanol, followed by refluxing for 1 h

Subsequently, the reaction solution was concentrate
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reduced pressure and water was added to the residue
byextractingwithethylacetate. Theextractwas
saturated saline and dried with magnesium sulfate f
distilling off the solvent under reduced pressure.
resulting residue was purified by silica gel column
chromatography to obtain 0.19 g of 3-[2-(2-ethoxy-2
propyl)pyridin-3-yloxy]-8-fluoro-2-methylquinoline.
[0184]

Example 6

Synthesis of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyri

2-yl]-2-methylpropionitrile (Compound No. a-11)

Step 1) Synthesis of 2-(3-bromo-pyridin-2-yl)-2-me

propionitrile
[0185]

2.25 g of (3-bromo-pyridin-2-yl)-acetonitrile were
dissolved in 30 ml of dimethylformamide. 1.09 g of
hydride (60% oil suspension) were added thereto at
Continuing, 3.9 g of methyliodide were added to th
solution followed by stirring for 1.5 hours. Subse
dilute hydrochloricacidwasaddedfollowedbyextr
ethylacetate. Thesolventoftheorganiclayerwa
off followed by purification with silica gel column
chromatography to obtain 2.68 g of 2-(3-bromo-pyrid

2-methyl-propionitrile.
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[0186]
Step 2) Synthesis of 2-[3-(8-fluoro-quinolin-3-ylo Xy)-
pyridin-2-yl]-2-methylpropionitrile

[0187]

[Chemical Formula 33]

Sy O SN LA A
N + o - - S
- Br i
E
[0188]
1.35 g of 2-(3-bromo-pyridin-2-yl)-2-methyl-
propionitrile were dissolved in 6 ml of N-methylpyr rolidone.
0.82 g of 8-fluoro-3-hydroxyquinoline, 1.95 g of ce sium
carbonate,0.18gofdipivaloylmethaneand0.50go fcopper(l)
chloride were added thereto followed by stirring fo r23 hours
atl30 °C. Subsequentlythereactionmixturewascooledt oroom
temperature and purified by silica gel column chrom atography
toobtain0.46gof2-[3-(8-fluoro-quinolin-3-yloxy )-pyridin-
2-yl]-2-methylpropionitrile.
[0189]
Example 7
Synthesis of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyri din-
2-yl]-2-methylpropionic acid ethyl ester (Compound No.
a-12)
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[0190]

[Chemical Formula 34]

N Y 0
| p ZN |
SR — 20O
N N7
F F
[0191]
2mlofethanoland2mlofconcentratedsulfuric acidwere

added to 0.38 g of 2-[3-(8-fluoro-quinolin-3-yloxy) -pyridin-
2-yl]-2-methylpropionitrile. The mixture was stirr ed for 6

hours at 100  °C. Subsequently, saturated aqueous sodium

hydrogen carbonate solution was added thereto to st op the
reaction. Theresultantwasthenextractedwithet hylacetate
followed by distilling off the solvent of the organ ic layer.
Subsequently, the resultantwas purified by silica gelcolumn

chromatography to obtain 0.24 g of 2-[3-
(8-fluoro-quinolin-3-yloxy)-pyridin-2-yl]-2-methylp ropionic
acid ethyl ester.
[0192]
Example 8
Synthesis of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyri din-
2-yl]-2-methylpropionic acid (Compound No. a-19)

[0193]
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[Chemical Formula 35]

i —_—

[0194]

0.33 g of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyridin
yl[—2-methylpropionic acid ethyl ester were dissolv
ofethanol. 2mlof4Naqueoussodiumhydroxides
added thereto followed by heating to reflux for 48
Subsequently, dilute hydrochloric acid was added th
followed by extracting with ethyl acetate and disti
the solvent of the organic layer to obtain 0.25 g o
2-[3-(8-fluoro-quinolin-3-yloxy)-
pyridin-2-yl]-2-methylpropionic acid.

[0195]

Example 9

Synthesis of N-ethyl-2-[3-(8-fluoro-quinolin-3-ylo

pyridin-2-yl]-isobutylamide (Compound No. a-55)
[0196]

[Chemical Formula 36]
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[0197]

0.10 g of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyridin
yl]-2-methylpropionicacidand0.08gofdiisopropy
weredissolvedinl.2mlofdimethylformamide. 0.3
M tetrahydrofuran solution of ethylamine and 0.17 g
O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphatewereaddedtheretofollowedby
14 hours at room temperature. Subsequently, the re
solution was extracted with ethyl acetate followed
distilling offthe solventofthe organiclayer. T
wasthenpurifiedbysilicagelcolumnchromatograp
0.10 g of
N-ethyl-2-[3-(8-fluoro-quinolin-3-yloxy)-pyridin-2-
isobutylamide.

[0198]
Example 10

Synthesis of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyri

2-yl]-2-methyl-propioaldehyde (Compound No. a-21)

Step 1) Synthesis of 2-(3-bromo-pyridin-2-yl)-2-me
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propioaldehyde

[0199]

1.8gof2-(3-bromo-pyridin-2-yl)-2-methyl-propion itrile
were dissolved in 20 ml of toluene. 5.9 mlofa 25 % by weight
toluene solution of diisobutylaluminum hydride were added
thereto at 0°C. The mixture was stirred for 17 hou rsatroom
temperature. Subsequently,dilutehydrochloricaci dwasadded
theretotodissolvetheunreacteddiisobutylaluminu mhydride.
Continuing, aqueous saturated sodium hydrogen carbo nate
solution was added thereto followed by extracting w ith ethyl
acetate. The solvent of the organic phase was dist illed off
followed by purifying by silica gel column chromato graphy to

obtain 0.44 g of

2-(3-bromo-pyridin-2-yl)-2-methyl-propioaldehyde.

[0200]
Step 2) Synthesis of 2-[3-(8-fluoro-quinolin-3-ylo Xy)-
pyridin-2-yl]-2-methyl-propioaldehyde

[0201]

[Chemical Formula 37]

| ~N
= OH | =N 2 =0
N + - vy T O
F Br P

[0202]
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0.41 g of 2-(3-bromo-pyridin-2-yl)-2-methyl-

propioaldehyde were dissolvedin 4 mlof N-methylpy rrolidone.
0.59 g of 8-fluoro-3-hydroxyquinoline, 1.2 g of ces ium
carbonate,0.07gofdipivaloylmethaneand0.18go fcopper(l)
chloride were added thereto followed by stirring fo r16 hours

at 130 °C. Subsequently, the reaction solution was cooled
room temperature and purified by silica gel column

chromatography to obtain 0.19 g of 2-[3-(8-fluoro-

guinolin-3-yloxy)-pyridin-2-yl]-2-methyl-propioalde hyde.
[0203]

Example 11

Synthesis of 3-[3-(8-fluoro-quinolin-3-yloxy)-pyri din-

2-yl]-3-methyl-butan-2-ol
[0204]

[Chemical Formula 38]

OH
O O
NK N'f
F F
[0205]
0.10 g of 2-[3-(8-fluoro-quinolin-3-yloxy)-pyridin -2-
yl]-2-methyl-propioaldehyde were dissolved in 3 ml of
tetrahydrofuran. 0.2 ml of a 3.0 M tetrahydrofuran solution
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of methylmagnesium chloride were added thereto foll owed by

stirringfor 30 minutes at0 °C. Subsequently, waterwasadded
theretotostopthereaction. Theresultantwasth enextracted
with ethyl acetate followed by distilling off the s olvent of
the organic layer and purifying by silica gel colum n

chromatography to obtain 0.07 g of

3-[3-(8-fluoro-quinolin-3-yloxy)-pyridin-

2-yl]-3-methyl-butan-2-ol.

[0206]
Example 12
Synthesis of 3-[3-(8-fluoro-quinolin-3-yloxy)-pyri din-
2-yl]-3-methyl-butan-2-one (Compound No. a-15)

[0207]

[Chemical Formula 39]

| ~M | =
= OH / o
B3 O - SR
Nx N'f
F F
[0208]
0.07 g of 3-[3-(8-fluoro-quinolin-3-yloxy)-pyridin -2-

yl]-3-methyl-butan-2-ol were dissolved in 3 ml of

dichloromethane. 0.27 g of Dess-Martin reagent wer e added

thereto at O °C followed by stirring for 30 minutes.
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Subsequently, thereactionsolutionwasconcentrate dfollowed
bypurifyingbysilicagelcolumnchromatographyto obtain0.04
g of 3-[3-(8-fluoro-quinolin-3-yloxy)-pyridin-2-yl] -3-
methyl-butan-2-one.

[0209]

Although the following provides a more detailed

explanation of production intermediates of the comp ound
according to the present invention using reference examples,
the productionintermediates are notlimited to the following

reference examples.
[0210]
Reference Example 1
Synthesis of 7,8-difluoro-3-hydroxy-2-methylquinol ine
[0211]
Step 1) Synthesis of 6,7-difluoroisatin
[0212]

[Chemical Formula 40]

NH,OH.HCI

Cl OH Na2304/|'!20 0
CI%—{ —_——
F NH, + o’ ‘o F N~ Ny
F F H
@]
cH,S0,
_— - 0]
F N
F

[0213]
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15.7gof2,3-difluoroanilinewereaddedto825ml ofwater

followed by adding 24.2 g of trichloroacetaldehyde, 30.8gof
hydroxyamine hydrochloride and 138.6 g of anhydrous sodium
sulfate and stirring the mixture for 10 hours at 50 °C. After
allowingtocooltoroomtemperature,44mLof2N hydrochloric
acid were added thereto, followed by stirring the m ixture for
30minutes. Subsequently,crystalswereremovedby filtration.
The resulting crystals were dried, and then added t o hot
concentrated sulfuric acid at 70 °C, followed by stirring the
mixture for 1 hour at 80 °Cto90 °C. Thereactionsolutionwas

then poured over ice and extracted with ethyl aceta te. The
organic layer was washed with saturated saline and dried with
magnesiumsulfatefollowedbydistillingofftheso Iventunder
reduced pressure to obtain 26 g of a crude product of

6,7-difluoroisatin.

[0214]
Step 2) Synthesis of 7,8-difluoro-3-hydroxy-2-
methylquinoline

[0215]

[Chemical Formula 41]
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o PN COOH
KOH - OH
¢ — P
F N HO F N~ ~Me
g F
PhNO,
180°C
Bhrs SN OH
F N° Me
F
[0216]

41 gofthecrudeproductof6,7-difluoroisatinwe
to200mLofwaterfollowedtheadditionof75.3g
ofpotassiumhydroxidewhile coolingwithiceands
mixture for 30 minutes. 42 g (1.4 equivalents) of

bromoacetophenone were dropped into the resultant s

at a temperature of 20 °C to 25
dropping, the reaction mixture was stirred overnigh
temperature. The resultant was then neutralized wi
concentrated hydrochloric acid. The precipitated c
were removed by filtration and washed with a small
water. The resulting crystals were dried, and then
100 mL of nitrobenzene a little at a time at 130
Following completion of addition, the reaction mixt

stirredforlhourat150

toroomtemperature,theprecipitatedcrystalswere
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chloroform to obtain 26.3 g of
7,8-difluoro-3-hydroxy-2-methylquinoline.
TheresultsofNMRanalysisoftheproductwereas indicated
below.
'H-NMR (300 MHz, DMSO-d6)  32.57 (s,3H), 7.4-7.7 (m,3H),
10.60 (bs,1H)
[0217]
8-fluoro-3-hydroxy-2-methylquinoline was produced
according to the same method.
TheresultsofNMRanalysisoftheproductwereas indicated
below.
'H-NMR (300 MHz, DMSO-d6)  52.56 (s,3H), 7.2-7.6 (m,4H),
10.53 (bs,1H)
[0218]
Reference Example 2
Synthesis of 7,8-difluoro-3-hydroxyquinoline
[0219]
Step 1) Synthesis of 7,8-difluoroquinoline
[0220]

[Chemical Formula 42]

E; \j
HO OH
FQ\NHZ + /\Oq\ — N/
F F
3

1 2
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[0221]
607.7 g (49.57 mol) of 80% sulfuric acid were plac edin

a 3L eggplantflask containing a stirrer followed by cooling

to0 °C. 160.0 g (1.24 mol) of 2,3-difluoroaniline were

gradually added thereto. Following completion of a ddition,

thereactionmixturewasstirredforlhouratroom temperature.

1.85 g (12.3 mmol) of sodium iodide were then added thereto
followedbyheatingwithanoilbathat150 °C. Whentheliquid

temperaturereached 150 °C,125.5g(1.36 mol)ofglycerinwere

droppedthereinoverthecourseoflhour. Followi ngcompletion
ofdropping,thereactionmixturewasstirredforl hourat150 °C.
Next,thetemperatureoftheoilbathwasraisedto 180 °C. Water
wasdistilledoffoverthecourseof2hoursusing adistillation
apparatus. Afterconfirmingeliminationoftheraw materials,

the reaction mixture was neutralized with 10 N aque ous sodium
hydroxidesolutionwhilecoolinginanicewaterba th(internal

temperature: 60 °Cto 70 °C). Following neutralization, the

reaction mixture was extracted with ethyl acetate b efore the
internaltemperaturereturnedtoroomtemperature, andthenthe
extract was dried with magnesium sulfate, filtered, and
concentrated. The resulting crude product was puri fied by
silicagel columnchromatography (n-hexane: ethyla cetate)to
obtain 185.5 g (91%) of 7,8-difluoroquinoline in th e form of
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a light brown solid.
[0222]

Step 2) Synthesis of 7,8-difluoro-3-iodoquinoline
[0223]

[Chemical Formula 43]

AN
~ /
> — - F N
F N .
F
3 4

[0224]

185.5¢g(1.12mol)of7,8-difluoroquinoline,505.4 g(2.25
mol)ofN-iodosuccinimideand927mLofaceticacid wereplaced
in a 3 L eggplant flask containing a stirrer, follo wed by
stirring the mixture for 30 hours at 90 °C. After cooling the
resultant, the precipitated crystals werefiltered anddried.

The filtrate was concentrated under reduced pressu re and
theremainingaceticacidwasneutralizedwithsodi umhydrogen
carbonate followed by extracting with ethyl acetate . The
extract was dried with magnesium sulfate, filtered and
concentrated. The resulting crude product was puri fied by
silica gel column chromatography (n-hexane:ethyl ac etate).

The resultant was combined with the previously obt ained
crystalstoobtain227.2g9(70%)of8-difluoro-3-io doquinoline
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in the form of a light brown solid.
TheresultsofNMRanalysisoftheproductwereas indicated
below.
'H-NMR(300MHz,CDCI3)  §7.39-7.51(m,2H),8.55(m,1H),9.08
(d,1H,J=2.1 Hz)
[0225]
Step 3) Synthesis of 7,8-difluoro-3-hydroxyquinoli ne
[0226]

[Chemical Formula 44]

N | N OH
P <z
F N F N
F F
4 5
[0227]
227.2 g (0.78 mol) of 7,8-difluoro-3-iodoquinoline , 600
mL of dimethylsulfoxide and 600 mL of water were pl acedina
3 L eggplant flask, followed by the addition theret oof131.5
g(2.34 mol) of potassium hydroxide, 14.89(0.078 mol) of Cul
and 28.1 g (0.156 mol) of 1,10-phenanthroline. The reaction
mixture was heated to 100 °C with an oil bath, followed by
stirring the mixture for 24 hours. After allowing to cool,
ethylacetateand waterwere addedtheretofollowed byremoval
of the organic layer. The resulting agueous layer was
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neutralized with concentrated hydrochloric acid. T he

precipitated crystals were filtered and dried.

Thefiltrate was extracted with ethyl acetate foll owed by
drying with magnesium sulfate, filtering and concen trating.
The resulting crude productwas purified by silica gelcolumn

chromatography (n-hexane:ethyl acetate).
The resultant was combined with the previously obt ained

crystals to obtain 133.7 g (95%) of

7,8-difluoro-3-hydroxyquinoline in the form of a li ghtbrown
solid.

TheresultsofNMRanalysisoftheproductwereas indicated
below.

'H-NMR(300MHz,CD30D)  &7.39-7.60(m,3H),8.59(d,1H,J=2.4

Hz)
[0228]

8-fluoro-3-hydroxyquinolinewasproducedaccording tothe
same method. The results of NMR analysis of the pr oductwere

as indicated below.

'H-NMR(300MHz,CDCI3)  &7.16(m,1H),7.34-7.49(m,3H),8.71
(d,1H,J=2.7 Hz), 9.90 (bs,1H)
[0229]

Reference Example 3

Synthesis of 7-fluoro-3-hydroxy-2-methylquinoline

[0230]
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Step 1) Synthesis of 6-fluoroisatin
[0231]

[Chemical Formula 45]
NH20H.HCI

Cl OH Na2SO4/H20 /@\ Q
I :L cl N
F NH, T F NJ\/ ~OH

Cl OH H

[0232]

9.6 g of 3-fluoroaniline were added to 590 mL of w
followed by the addition of 17.2 g of trichloroacet
monohydrate, 21.9 g of hydroxyamine hydrochloride a
ofanhydroussodiumsulfateandstirringthemixtur
at50 °C. After cooling the resultantto room temperature
allowingtostandovernight,31mLof2NHClwere
followed by stirring the mixture for 30 minutes and
filtering out the crystals. After drying the resul

crystals,thecrystalswereaddedtoconcentrateds

heatedto70  °C, followed by stirring the mixture for 1 hour at

80°Cto90 °C. Thereactionmixturewaspouredovericefollow
by extracting with ethyl acetate and washing with s

saline. Afterdryingtheorganiclayerwithmagnes
thesolventwasdistilled offunderreduced pressur

7.96 g of a crude product of 6-fluoroisatin.

[0233]

Step2)Synthesisof7-fluoro-3-hydroxy-2-methylqu
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[0234]

[Chemical Formula 46]

0 PhNO2
o Me P COOH  1gooc

KOH N N ehrs
O =
F N H.O F N~ ~Me
H

[0235]

7.96 g of the crude product of 6-fluoroisatin were
to 55 mL of water followed by the addition of 16.2
equivalents) of KOHwhile cooling withice and stir
minutes. 9.9 g (1.5 equivalents) of bromoacetophen
dropped into the resultant suspension while holding
internal temperature of the reaction mixture at 20
followedbyadditionallystirringovernightatroom
After neutralizing with concentrated hydrochloric a
precipitatedcrystalswerefilteredoutandwashed
amount of water. After adequately drying the resul
crystals, 70 mL of nitrobenzene heated to 120

addedalittleatatimefollowedbyfurtherstirri

added
g(6
ringfor30
one were
the
°Cto25 °C
temperature.
cid, the
withasmall
ting
°Ct0130 °Cwere

ngforlhour

at140 °Cto150 °C. Aftercoolingthereaction mixturetoroom

temperature, the precipitated crystals were washed
chloroform to obtain 5.4 g of 7-fluoro-3-hydroxy-2-
methylquinoline.

TheresultsofNMRanalysisoftheproductwereas
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below.
'H-NMR (300 MHz, DMSO-d6)  32.56(s,3H), 7.32-7.38 (m,1H),
7.53-7.57 (m,1H), 7.80-7.84 (m,1H)
[0236]
Example 13
Synthesis of 3-[2-fluoro-6-(5-fluoro-quinoxalin-2-
yloxy)-phenyl]-3-methyl-butan-2-one
[0237]

[Chemical Formula 47]

F
[0238]

2-chloro-5-fluoro-quinoxalineusedastherawmate rialwas
synthesized according to the method described in No n-Patent
Document 1.

0.32 g of 3-(2-fluoro-6-hydroxy-phenyl)-3-methyl-b utan-
2-one and 0.28 g of 2-chloro-5-fluoro-quinoxaline w ere
dissolved in 3 ml of dimethylformamide. 0.25 g of potassium
carbonate were added thereto followed by stirring f or2hours
at100 °C. Subsequently, the reaction mixture was purified by
silica gel column chromatography to obtain 0.14 g o f
3-[2-fluoro-6-(5-fluoro-quinoxalin-2-yloxy)-phenyl] -3-
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methyl-butan-2-one.

[0239]
Example 14
Synthesis of 2-chloro-6-(5,6,7,8-tetrahydro-quinox
2-yloxy)-benzaldehyde

[0240]

[Chemical Formula 48]

N,_.CH Cl

SENe W
N |
F O

[0241]

The tetrahydroquinoxalone used as the raw material

synthesized according to the method described in Pa

Document 5.
0.3gof5,6,7,8-tetrahydroquinoxalin-2-olweredi

inSmlofdimethylformamide. 0.1gofsodiumhydr

thereto. 0.35gof2-chloro-6-fluoro-benzaldehyde

to the reaction solution followed by stirring for 3

100°C. 1 N hydrochloric acid was then added to the rea

solution. Subsequently, the reaction solution was

with ethyl acetate and the organic layer was concen

followed by purifying by silica gel column chromato

obtain 0.26 g of
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2-chloro-6-(5,6,7,8-tetrahydro-quinoxalin-2-yloxy)-

benzaldehyde.

[0242]
Example 15
Synthesis of 5,6-difluoro-2-[2-(1-methoxy-1-methyl -
ethyl)-pyridin-3-yloxy]-3-methyl-quinoxaline

[0243]

[Chemical Formula 49]

N,,_.Cl | - -
F’@N’j\ * S S N ©
F OH . ’inl
F
[0244]
0.17gof2-chloro-5,6-difluoro-3-methylquinoxalin ewere
dissolved in 2 mL of N-methylpyrrolidone. 0.13 g o f
2-(1-methoxy-1-methyl-ethyl)-pyridin-3-ol and 0.11 g of
potassiumcarbonatewereaddedtheretofollowedby stirringfor
3 hours at 100 °C. Subsequently, the reaction solution was
purified by silica gel column chromatography to obt ain0.24g
of 5,6-difluoro-2-[2-(1-methoxy-1-methyl-ethyl)-
pyridin-3-yloxy]-3-methyl-quinoxaline.
[0245]
Nitrogenated heterocyclic compounds obtained in th e
aforementioned examples and nitrogenated heterocycl ic
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compounds synthesized according to methods similar to any of
the aforementioned examples are shown in Tables 1 a nd 2.
InTable1,R 1R 2R 3,(X YH,and(X ?) .representthosegroups
shown in formula (1-A).
In Table 2, R IRZR 35 (X HmA 'toA “*and (X ?),represent

those groups shown in formula (1-B).

In addition, the symbol n p shown in the column entitled
physical properties indicates the refractive index (and the
number shown in superscript indicates the measureme nt

temperature ( °Q)).
[0246]

[Chemical Formula 50]

6 (X%
5 7% C:'N
~7 SR
5 4
6 o . O 8550,
| T
(X7
S S P
7 XN
8
R = CR'R’R?
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[0247]

[Table 1]
Table 1
|
comgars| (), 3 ? R (00| e

a1 - = - | 149-150
a2 ] —OH | -CHa ~CHs - i
a—3 8-F =0 —H - [ 138-140
a4 | 2-'Bu, 8-F =0 -H - | 150-151
a5 5-F —OH | —H B, - 110112
a6 8-F =0 By, - | 90-91
a7 | 2-CHy, 8-F —OH ~CHg ~CHg - #
a8 8-F —OH ~CHs ~CHg - "
a9 | 2-CHy 8-F =0 —CHgy - | 133-134
a-10 | 2-CHg, 8-F —OH ~CHs By - | 133-136
a—11 a-F ~CHg ~CHs ~CN - | 118-120
a—12 a-F ~CHsg ~CHs ~CO4Et - #
a-13 8-F -F -F ~C(CHg),0H -

a—14 8-F ~CHsg -CHs | —C(CHg),0H - | 105-107
a-15 8-F ~CHg ~CHs ~COCH; - | 146-148
a-16 | 2-CHg, 8-F -0CH;g ~CHs ~CHg - | 105-107
a—17 | 2=CHg, 8-F | ~0CHyCH=CH, | ~CHa —CH, - |np®®1 574
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[0248]

[Table 2]
Table 1 (continued)

compoun M, R R? R? O | rroperses
a-18 | 2-CHg 8-F -0CHPh | -CHg —CHy - |np2*% 594
a—19 8-F —CHg ~CHg ~CO,H — | 165-167
a—20 8-F ~CHg ~CHg | —“CONCHIOCHg | — *
a—21 8-F ~CHg ~CHg ~CHO ~ | 105-107
a—22 | 2-CHy 8-F ~CHg ~CH, ~CO,Et - *
a—23 8-F —CH, ~CHg ~C0,Pr — | 93-98
a—24 | 2-CHg, 8-F ~CHg ~CHg ~CN ~ | 142-144
a—25 8-F —CHg ~CHg -C0, MNa't — | 247249
a—26 7.8-F5 = - | 185-187
a—27 7.8-Fs =0 ~CHg - | 152-155
a—28| 718F -OH ~CHg —~CHg — | 100-102
a—29 |2-CHg, 7,5-F5 -0OH ~CHg —CHg - | 144-146
a—30 | 2-Et, 7.8-F, ~0CH;g ~CHg ~CHg ~ | 95-97
a—31 7.8-F, ~0CH;g ~CHg —CH, - | 88-T1
a—32 |2-CHg, 7,5-F ~-0CHs ~CHg —CHg - | 114-116
a=33| 718-F ~CHg ~CHg ~CN - *
a—34 | 2-CHg, 8-F -OH -H ~CHg — | 99101
a—36 | 2-CHg, 8-F ~-0CH; -H —CHg - | 128-130
a—36 | 2-CHg, 8-F | ~OCHCH=CH, | —H —~CHy - " 576
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[0249]

[Table 3]
Table 1 (continued)

Ccmr\;j:é:-und [><1)m =L R? =& (Xz)n pi:feﬁles
a—-37 | 2—=CHg, 8-F |[-OCHCH=C(CHg)p| —H —CHs - | np?¥* BB4s
a—38 | 2-CHg, 8-F ~-0CH,Ph -H —CHg - |no®*® 6084
a—39 | 2-CHy, 8-F ~0CH,Ph -H ~OH; 1-07 | np?°1 626
a—40 | 2-CHg, 8-F -OH ~CH, -Et - | 115-1186
a=41 | 2-CHg, 8-F =N-0OCH; ~CHs - | 108-109
a—42 8-F -CH, —-CH; | —CHOH - | 1B6-158
a—43 8-F ~CHs -OH; | -CHOHEt | - *
a—44 8-F ~CHg ~CHy | —CHOCH; - *
a—45 8-F ~CHg ~CH, -COEt - *
a—46 8-F ~CHg -Et -GN - *
a—47 8-F -CHs —Ph ~CN - | 192-194
a—43 8-F -CHs -Et -CO,Et - *
a—49 8-F -CHs —Ph -CO,Et - | np®®°15808
a—50 | 2-CHg, 8-F ~0CH; ~CH, -Et - | 101-102
a51| 2-CHg, 8-F | —-OCH,0=CH | —CH, ~OH; - | 113115
a—52 | 2-CHg, 8-F =N-OEt ~CHsg - | 112-113
a-53 8-0H -CH, ~CH; | —CONHBn - | 161-183
a—54 8-F ~CHg ~CHy | —~CON(CHg)Et | - | 120-123
a—55 8-F ~CHs -OH; | —CONHEt - | 155-158
a—56 | 2-CHg, 8-F = ~CH, ~CHs - | 102-103
a—57 | 2-CHg, 8-F = ~CH, -Et -
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[0250]

[Table 4]
Table 1 (continued)

compouna| (X, R’ R? R? O | oropertes
a—B8 | 2-CHg 8-F —o'pr ~CHa ~CHg —

259 | 2-CHg, 8-F -Q"Pr ~CHs ~OHs —

a—60 | 2-CHg 8-F ~CH,CN ~CHa ~CHg —

a—61 | 2-CHg, 8-F | —“OCHAPy—3-y) | -CHz ~CHs —

a—62 [2-CHg, 7,8-F5| “OCH,CHECH, | —CHs ~CHg —

a—63 [2-CHg, 7.8-F|  —0OCH,Ph ~CHa ~CHg —

a—64 8-F ~OH; ~CHa ~CO,Et —

a—65 8-F ~OH; ~CHg ~C0,"Pr -

a—66 8-F ~OHg ~CHg -C02'Bu -

267 8-F ~OH; ~CHg | —CO0.HOCH; | -

a—68 8-F ~OH; ~CHg | —COCHMCHg), | —

a—69 8-F ~OH; ~CHg | ~COCHCH=CH, | —

a=70 8-F ~OHs ~CHg |[-CONCHa)CH.CFs | =

a=71 8-F ~CHs ~CHg ~CONHPr -

a—F? 5-F —CHg —CHy FCO(pyrrolidin—1—)| -

a—73 8-F ~OHs —CHs | —COCHOCH; -

a=714| 18-F ~CH, ~CHs -C0,Pr - *
a—75 8—F ~OHs ~CHs ~C0,CHs ~ #*
a—76 | 2-CHg, 8-F ~OHs ~CHg ~00,Pr - *
a=77 [2-CHa, 7.8-F, ~OH; ~CHg ~C0,Pr - *
a=78 | 2-CHg 8-F | -0SiCHg)s | -CHs ~CF3 - "
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[0251]

[Table 5]
Table 1 (continued)

compourd 00 R R | R (0D, e
a—79 2—CHg, B8-F -0OH -CHy | —CFs - *
2—80 2—CHg, B8-F =CHg -CHs - | 102-103
a—81 | 2-CHg, 7.8-F -0OEt —CHy | —CHg - | 135136
a—82 | 2-CHg, 7.8-F; -0OH —CHg —-Et - | 157-158
a—83 | 2-CHg, 7.8-F —0CH; —CHg —-Et - 99-100
a—84 2—CHg, 8-ClI -0OH —CHy | —CHg - | 131132
2—85 2—CHg, 8-ClI —0CH; —CHy | —CHg - | 130131
5—86 | 2-CHg, 7.8-F, | OCH,C=CH | -CHz | —CHs - *
a—87 2,8~(CHg)p —0CH; -CHg | —CHg - | 101103
a—88 | 2-CHg, 7.8-F -0OEt —CHg —-Et - #
a—89 2—CHg, B8-ClI =0 -CHg - | 159-160
2=90 | 2-CHg, 7.8-F; =CHCHz —(Hg - T2-74
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[0252]

[Table 6]
Table 1 (continued)

CcmrL:Cc_und (X'I)m R1 RQ RS (><2)n PF:-::;SEi:LS
a—91 | 2-CHg, 7-F —QCHs —CHs —CHg = 106-108
a—92 | 2-CHg, 7-F -0OEt —CHg —CHg = 31-82
a—93 | 2-CHg, 7-F —QCHs —CHs -Et = 95-96
294 - ~CHa ~Chs ~CO,Pr - | np®%1551
a—95 | 2-CHg, 7-F —CHg —CHs 00, Pr - 108-110
a—96 | 2-CHg, 7-F | -0OCH.C=CH | —CHs —CHg = *
a—97 | 2-CHg, 8-F —CHg —CHs -C0, " Pen - 124-126
a—93 | 2-CHg, 5-F —CHa —CHz | ~C0-CHICHICH.OCHS = *
a—99 2-CHg —CHg —CHs -0, Pr - 122-124
a—100| 2-CHs, 7-F —0OH —CHs —CHg = 152-153

[0253]

[Table 7]
Table 1 (continued)
l Physical
- mr&:é:_und (XI :l'"" R RQ R3 (Xg :'n Properties
a-1M 2-CHs, 8-F —CH, —ZHs —ZHs G-I 101102
a-10z2 2-CH;, 8-F —0CH; —ZH; —ZH; B—CH; 103-105
a-103 | 2-CH,, 8-0CH; —CH, —ZHs —ZHs G-00CH; 128-131
a—-104 | 2-CH;, 6-0CH; —H —ZH; -2 H; - *
[0254]

[Chemical Formula 51]
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[0255]
[Table 8]
Table 2
compound|  (X')y, R' | R2 | RE Al A2 AT AN OO, | T
No.
b - F | F|l -FlcoccocnN | - *
b=z - —0OH | -CHz | —CHz | C, 2, C N - |146-147
=3 | 2-0Hg 8-F =0 OBt | &0, C N - 119-121
b=4 | 2-CHs, 8-F | -0OH | -CHz | -CHsy | ©C, C, C, N - |140-142
b=b | 2-CHg, 8-F |-0OCHz | -CHg | -CHg | ©, C, G, N = *
1 | 2-CHg, 8-F | -OH | -CHs | —Et CoC NG 1=C1 105107

[0256]

The *H-NMR spectra (300 MHz, CDCI 3) O were measured for
compounds indicated in the aforementioned tables ha ving an
asterisk inthe physical properties column. A port ion ofthe
measurement results are shown below.

Compounda-2:1.67(s,6H),6.00(s,1H),7.54-7.61 (m,2H),

7.66-7.74 (m,2H), 8.14 (d,1H), 8.38 (t,1H), 8.80 (d 1H)
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Compound a-7: 1.66 (s,6H), 2.81 (s,3H), 6.02 (s,1H
7.19-7.43 (m,6H), 8.40 (d,1H)

Compounda-8:1.65(s,6H),5.96(s,1H),7.25-7.39
7.48-7.58 (m,3H), 8.41 (m,1H), 8.85 (d,1H)

Compound a-12: 1.07 (t,3H), 1.66 (s,6H), 3.88 (q,2
7.23-7.27(m,2H),7.34(m,1H), 7.46-7.50 (m,2H), 7.
8.45 (d,1H), 8.76 (d,1H)

Compound a-20: 1.65 (s,6H), 2.98 (s,3H), 3.23 (s,3
7.17-7.22(m,2H),7.34(m,1H), 7.46-7.52 (m,2H), 7.
8.44 (dd,1H), 8.75 (d,1H)

Compounda-22:1.05(t,3H),1.66(s,6H),2.79(s,3
(9,2H), 7.25-7.35 (m,3H), 7.40-7.50 (m,3H), 8.45 (m

Compound a-33: 1.88 (s,6H), 7.10-7.29 (m,2H), 7.40
(m,2H), 7.70 (m,1H), 8.42 (d,1H), 8.91 (d,1H)
[0257]

Compounda-43:1.08(t,3H),1.46-1.65(m,2H),3.88
4.63(br,1H),7.20-7.34(m,3H),7.48-7.50(m,3H),8
8.83 (d,1H)

Compound a-44: 1.58 (s,6H), 3.17 (s,3H), 3.69 (s,2
7.18-7.26(m,2H),7.34(m,1H), 7.44-7.49 (m,3H), 8.
8.86 (d,1H)

Compound a-45: 0.96 (t,3H), 1.59 (s,6H), 2.50 (q,2
7.19-7.23(m,2H),7.34(m,1H), 7.48-7.51(m,2H), 7.

8.47 (m,1H), 8.74 (d,1H)
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Compounda-46:1.07(t,3H),1.84(s,3H),2.05(m,1
(m,1H),7.24-7.40(m,3H), 7.49-7.51 (m,2H), 7.66 (m
(d,1H), 8.85 (d,1H)

Compound a-48: 0.85 (t,3H), 1.07 (t,3H), 1.61 (s,6
2.04-2.26(m,2H),3.86(q,2H),7.24-7.26 (m,2H), 7.
7.48-7.50 (m,2H), 7.58 (m,1H), 8.46 (m,1H), 8.76 (d
[0258]

Compound a-74: 1.09 (d,6H), 1.64 (s,3H), 4.83 (m,1
7.19-7.26(m,2H),7.43-7.46 (m,2H), 7.59(s,1H), 8.

8.81 (d,1H)

Compounda-75:1.67(s,6H),3.43(s,3H),7.22-7.38
7.48-7.50 (m,2H), 7.60 (m,1H), 8.45 (m,1H), 8.75 (d

Compounda-76:1.05(d,6H),1.66(s,6H),2.80(s,3
(m,1H), 7.20-7.33 (m,3H), 7.38-7.40 (m,3H), 8.44 (m

Compounda-77:1.05(d,6H),1.65(s,6H),2.80(s,3
(m,1H), 7.17-7.26 (m,2H), 7.32-7.38 (m,3H), 8.44 (m

Compound a-78: -0.07 (s,9H), 1.55 (s,3H), 2.81 (s,
7.20-7.36 (m,6H), 1668.46 (m,1H)

Compound a-79: 1.93 (s,3H), 2.77 (s,3H), 6.59 (s,1
7.25-7.42 (m,6H), 8.45 (m,1H)

[0259]

Compounda-86:1.75(s,6H),2.06(t,1H),2.85(s,3

(d,2H), 7.23-7.33 (m,5H), 8.43 (m,1H)

Compounda-88:0.8-0.9(m,6H),1.66(s,3H),2.0-2.
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2.84 (s,3H), 3.1-3.4 (m,2H), 7.19-7.33 (m,5H), 8.45 (m,1H)

Compounda-96:1.76(s,6H),2.10(t,1H),2.77(s,3 H),3.95
(d,2H), 7.18-7.25 (m,3H), 7.5-7.6 (m,2H), 8.39 (m,1 H)

Compounda-98:1.04(d,3H),1.68(s,6H),2.79(s,3 H),3.17
(s,3H),3.26(m,2H),4.90(m,1H), 7.15-7.23 (m,2H), 7.26-7.40

(m,3H), 7.47 (s,1H), 8.42 (m,1H)

Compounda-104:1.68(s,6H),2.70(s,3H),3.88(s, 3H),6.06
(bs,1H),6.91(d,1H),7.14-7.34(m,3H),7.94(d,1H) ,8.36(dd,
1H)

[0260]

Compound b-1: 7.13(m,1H), 7.54(m,1H), 7.69(m,1H),
7.79(m,1H), 7.96-8.04(m,2H), 8.14(d,1H), 8.25(br,1H ),
8.83(d,1H)

Compoundb-5:1.73(s,6H), 2.65 (s,3H), 3.30(s,3H ),7.06
(m,1H),7.3-7.5(m,3H),7.71(d,1H),7.91(dd,1H), 7.98(m,1H)
[0261]

Nitrogenated heterocyclic compounds obtained in th e
aforementioned examples and nitrogenated heterocycl ic
compounds synthesized according to methods similar to any of
the aforementioned examples are shown in Tables 3 a nd 4.

In Table 3, R IRZR 3 (X YHmA and (X ?),representthose
groups shown in formula (2).

InTable4,R IR 2R 3(X HmB,A land(X 2).representthose

groups shown in formula (3).
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In addition, the symbol n p shown in the column entitled
physical properties indicates the refractive index (and the
number shown in superscript indicates the measureme nt
temperature ( °C)).

[0262]

[Chemical Formula 52]

2
6 (X
5 [/ }f;:-:T ]
4 N~ R
5 (2)
6 /’:::::‘\“‘\ /“, N\.‘,:h\ //.—-O
1 | )
o |
7 h“‘:‘::_ //;' n,H_xN__;’_a
8
R = CR'R?R3

118



[0263]

[Table 9]
Table 3

°|°”l'f§.””d X R | R? R? AU OO0 | promeres
1-1 - ~CHs | -CHs ~CHg c| - o
1-2 - ~CHs |-CHs| -C(CHaOH | C© | - #
1- - =0 ~0CH; c| - | 105-107
1-4 - ~CHs |-CHs|  -COCH; c | 1-F | 110-112
1-5 - ~OCHz | -CHs ~CHa C | 1-F | 104-106
1-6 8-F ~OCHs | -CHs ~CHs c | 1-F | 125127
1-7 | 2-CHs 8-F | -OCHs |-CHs ~CHa c | 1-F | 105-107
1-8 8-F ~OCH; | —H ~CHa c |1-ol| 95-97
1-9 - ~OCH; | —H ~CHy c |1-ol #
1-10 8-F ~CH; |-CHs|  -COCH; c | 1-F | 115-118
1-11| 2-CHs 8F | —CHs |-CHs| —COCHs c | 1-F | 111-113
1-12 7.8-F, ~OCHs | -CHs ~CHs c | 1-F | 150-152
1-13| 2-CHg, 7.8-F2 | -OCH; | -CHs ~CHs C | 1-F | 144-146
1-14 7.8-F» ~CH; |-OHs|  -COCH; c | 1-F | 133-135
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[0264]

[Table 10]
Table 3 (continued)

Compound 0., R R? R? AT OO0 | prorerses
1-15 | 2-CHa, 7.8-F, ~CHg -OHy| -COCH;z C | 1-F | 140-142
1-16| 2-CHg 8-F F F -COGH; N | - | 114-116
1-17| 2-CHg 8-F F F | -C(CHgleOH | N | - *
1-18 8-F ~CHg -CHy| -CO,'Bu c| - 96-98
1-19 8-F ~CHg ~CHz| —CO Pr | C | - *
1-20 8-F ~CHg ~CHg -GN N | - | 125-127
1-21 8-F ~CHg -CHy | —CO.Et N | - 69-73
1-22 8-F ~CHa ~CHy| -COSfPen | C | - | 99-101
1-23| 2-CHg 8-F ~CHg —CHz | —C0,Pr C | - | 109-109
1-24 78-F, ~CHg —CHz | —C0,Pr c| - *
1-25 | 2-CHg, 7.8-F; ~CHg —CHz | —CO,Pr C | - | 136-138
1-26 8-F ~0CH; ~CHg ~COHg N | - 88-90
1-27| 2-CHg 8-F ~0CH; ~CHg ~COHg N | - | 110112
1-28 78-F, ~0CH; ~CHg ~COHg N | - | 111112
1-29 8-F ~0CH;CH=CH, | -CHz ~CHg M| - 75-78
1-30| 2-CHg 8-F |-OCHCH=CH, | -CHs ~CHg M| - | 121123
1-31 78-F, ~0CH,CH=CH, | -CHg —CHg No| - | 100-102
1-32 | 2-CHg 8-F ~0GH; ~CHg ~OHg N |1-07| 187-189
1-33| 2-CHg 8-F —0"Pr ~CHg —CHg M| - *
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[0265]

~

[Table 11]
Table 3 (continued)

compoun oM, = R? R? AT 0D | properes
1-34 a-F -CHy |-CHs| -CO,Pr C | 1-F *
1-35 | 2-CHg, 7.8-F, | —0CHz |—-CHa ~CHg N | - | 161-163
1-36 - —-CHy | -CHg| -CO,Pr N | - 48-50
1-37 8—F —CHy |[-CHy| -CO.Pr N | - | 109-111
1-38 7.8-F, —-CHy |[-CHy| -CO.Pr N | - 72-74
1-39 7.8-F, -CHy |-CHs| -COCHs | N | - | 123-125
1-40| 2-CHg, 7.8-F, | —0CHz |—-CHa -Et N | - | 139-142
11— 7.8-F, -Et | -CHg ~CN N | - | 140-14H
1-42 7.8-F, -Et |-CHz| -CO.Pr N | - "
1-43 7.8-F, -0CH; | -Et -Et N | - | 110-112
1-44| 2-CHg, 7,8-F, | —-OCHs | -Et -Et N | - | 155-1567
1-45 | 2-CHg, 7.8-F, | —OCHg | —CHs | -CHOH=CH, | N | — | 108-110
1-48 | 2-CHg, 7-F -CHy |-CHz| -CO,Pr N | - 5361
1-47| 2-CHg 7-F | —0CHs |-CHa ~Et N | - | 105-108
1-48| 2-CHg, 7.8-F, | —CHs |-CHs| -COJPr No| - | 109-113
1-49 | 2-CHg, 7.8-F, | —0CHs | -CHa -"pr N | - | 115-118
1-60| 2-CHg 8-F | —OCH; |-CHs -Et N | - | 110-111
1-61| 2-CHg, 78-F, | —-OEt |-CHa ~CHg N | - | 116-118
1-62 7.6-F, ~CHCH,— ~C0,Pr N | - | 107-109
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[0266]

[Table 12]
Table 3 (continued)

compound ('), R’ R? i AT |OBn|  eropertes
1-53| 2-CHg, 7.8-F; ~CHyCHg— -CO,Pr N | - | 111113
1-54| 2-CHg, 7-F -OCH; | -CHg ~CHzOH=CH; N[ - | 94-96
155  7.8-F; -OCH; | -CHg ~CHzOH=CH; N | - | 8870
156 | 2-CHa, 7.8-F; |-OCH,CH=CH, | -CHg ~CHs N[ - | 99-101
167  78-F ~CHg ~CHs ~CON(CHs)"Bu NI = | np™?1 553
1-88| 78R ~Chs ~Chs ~CON(EY)"Bu N[ = | np™®1547
1-59 | 2-CHg, 7-F -OCH; | -CHg —"Pr N | - | np®™?1568
1-60| 2-CHy, 7-F -OCH;  |-CHg -CHs N | - | 105-106
1-61| 28-(CHalo ~CHa ~CHg -CO,Pr N | - | 8486
1-62| 28-(CHgle -0CH; | ~CHa ~CHs N | - | 98-100
1-63|  2-Chs ~CHs ~CHs ~CO4Pr N | - | 110-112
1-64| 2-CHs, 7-F ~CHs ~CHs -OEt N | - | 89-91
1-65| 2-CHg, 7-F ~CHz ~CHg ~OCHCHECH, N | - | 39-41
1-66|  7.8-Fs ~CHs ~CHz|  -CO,CHCHg)EL N| - | 7577
1-67|  78-Fs ~CHs ~CHs ~00,°Pen N | - | 75-77
1-68|  78-Fs ~CHs ~CHz | “COCHICHaICHOCH: | N | - *
1-69|  7.8-Fs ~CH;  |-CHs _COQ(Te”;f:Sm_F“m”_ N |- *
1-70 1-F -CHs ~CHs ~CO,Pr N | - | 61-63
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[0267]

[Table 13]
Table 3 (continued)

Compound [}(1) R'I RQ RS A'I (}{2) Physical
No. m n Properties
1-71| 2-CHg, 8-Cl | =CHg | —CHg —-0Et M S 167-169
1-72 = -CHz | -CHz | —-COs "Pen ) = 114-118
1-73 2—CHg -CHy | -CHa | —CO."Pen ) = 151-153
1-74 T-F -CHz | -CHa | —C05"Pen M = 8022
1-75 2-Cl —-CHy | —CHs —OOQiPr M = 158-160
1-76 | 2-CHg, 8-Cl | -CHg | —-CHs -0Et M = 114118
1-77| 2-CHg, 8-Cl | -CHg [ -CHg —COQiPr M) = 117-119
1-78 2—50CHs —CHy | —CHs —OOQiPr ) = 155-157
1-79 | 2-CHs, 7-F | -CHg | —-CHs -CN M S 114-115
1-80 | 2-CHg, 78-F; | CHs | —CHs -ZMN M) = 145147

[0268]
[Table 14]
Table 3 (continued)

| —

e R RO R | R | A [0 e
1-81 | 2-CHs, 78-F, =0 =00 H; (& = 138-140
1-82 | 2-CHs, 7.8-F, = =M Hy ) o = 152-153
1-83 | 2-CHs, 78-F; =N C = 1592-161
1-84 | 2-CH;, 78-F; -Et —ZH; -CHM ] = 128-132
1-83 | 2-CHs, 78-F, -E+ —ZHs =N M = 143-145
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[0269]

[Chemical Formula 53]

6 (X%,
5 7 /SA

4 = R (3)
B 0
YN
{X1}m \/:\ j/
=2
N
R = CR'RZR3
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[0270]

[Table 15]
Table 4
clc:mpcund (}(1) F{1 RQ Ra E fik' (K'Ej Physical
Mo. i U Properties
2-1 | - -H | N | C | 1-Cl | 107-109
22 | - | OH | -H | CH | N | C | 1-CI | 91-83
23 | - -H | N | C | 1-F | 106-108
2-4 | - |-OCHs | CHs | -CH; | C | N | - *
25 | - |-OCHs | <CHs | -CHs | N | N | -
2-6 | - = c|MN| - 114-118
27 | - | -OH | CH; | -CH, | C | N | - 74-75
28 | - |-OCH, | CH; | -CH, | N | C | -
28 | - | -CH; | -CHy [-CO/Pr| C | C -
2-10 | - | =CH; | -CH; |-CO,Pr| C | N | -
211 | - | CH: | —CHs |CQyPr| N | C | -
2-12 | = | <CH; | -CHs |-CQuPr| N | N | -
[0271]
The *'H-NMR spectra (300 MHz, CDCI 3) O were measured for

compounds indicated in the aforementioned tables ha

asterisk in the physical properties column. A port

measurement results are shown below.

Compound1-1:1.41(s,9H), 7.13(d,1H),4.22-7.28

7.49(m,1H), 7.59-7.69 (m,2H), 7.80(d,1H), 8.07 (d

(s,1H)
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Compound1-2:1.22(s,6H),1.50(s,6H),1.97 (s,1H
(m,1H),7.23-7.33(m,2H),7.57-7.68(m,3H),7.77(m
(m,1H), 8.67 (s,1H)

Compound1-9:1.58(d,3H),3.00(s,3H),4.95(q,1H
(m,1H),7.28-7.37(m,3H),7.57-7.71(m,3H),8.07 (m
(s,1H)

Compound1-17:1.40(s,6H),2.89(s,3H),5.26(s,1
(m,1H),7.42(d,1H),7.48-7.61(m,2H),7.86(m,1H),

Compound 1-19: 1.05 (d,6H), 1.54 (s,6H), 4.75 (m,1
7.28-7.36 (m,4H), 7.50 (d,1H), 7.58-7.59 (m,2H), 8.

Compound 1-24: 1.05 (d,6H), 1.52 (s,6H), 4.74 (m,1
7.26-7.36 (m,3H), 7.48-7.56 (m,3H), 8.66 (s,1H)

Compound1-33:0.38(t,3H),0.73(m,2H),1.69(s,6
(s,3H),2.98(t,2H),7.27(m,1H),7.35-7.49(m,3H),

8.51 (d,1H)

Compound 1-34: 1.12 (d,6H), 1.59 (s,6H), 4.86 (m,1
6.97-7.05 (m,2H), 7.25-7.36 (m,2H), 7.56-7.63 (m,2H
(s,1H)

Compound 1-42: 0.77 (t,3H), 1.03 (d,6H), 1.51 (s,3
2.11(q,2H),4.77 (m,1H),7.33(dd,1H), 7.50-7.58 (m
(dd,1H), 8.52 (dd,1H), 8.70 (s,1H)

Compound 1-68: 1.05 (d,3H), 1.59 (s,6H), 3.19 (s,3
3.21-3.30(m,2H),4.95(m,1H),7.33(dd,1H),7.54-7

7.78 (dd,1H), 8.51 (dd,1H), 8.74 (s,1H)
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Compound 1-69: 1.58 (s,6H), 1.75-1.92 (m,2H), 3.58 -3.70
(m,4H), 4.93 (m,1H), 7.34 (dd,1H), 7.54-7.59 (m,2H) ,7.72
(dd,1H), 8.52 (dd,1H), 8.72 (s,1H)

Compound 2-4: 1.68 (s,6H), 1.76-1.82 (m,2H), 1.86- 1.92
(m,2H), 2.73 (t,2H), 2.89 (t,2H), 3.14 (s,3H), 6.98 (d,1H),

7.15-7.16 (m,2H), 8.09 (d,1H), 8.35 (d,1H)

[0272]
Nitrogenatedheterocycliccompoundssynthesizedac cording
to methods similar to any of the aforementioned exa mples are

shown in Tables 5 and 6.

InTable5,R 'R 2R 3B,A land(X ?).representthosegroups
shown in formula (4).

InTable6,R 'R 2R 3B,A land(X ?).representthosegroups
shown in formula (5).
[0273]

[Chemical Formula 54]

8 (X
5 | TS
4 - R
(4)
B O
aps
s N 2
R = CR'RZR?
[0274]
[Table 16]
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Table 5

o) )| R | R e |a]oon | e
3-1 =0 -H N | C | 1-Cl
3-2 | -OH -H ~CH;, | N | C | 1-Cl
3-3 =0 -H N | C | 1-F
3-4 |-OCHy | CH; | —CH: | C | N - 101-103
3-5 = C | N - 171-172
3-6 =0 CH, | C | N - 54-06
3-7 |-OCH; | -CH; | -CH: | N | N -
3-8 |-OCH, | CH; | -CH; | N | C -
3-8 | -CH; | -CH; | CO/Pr | C | C -
3-10 | -CH; | -CHs | COJPr | C | N -
3-11 | -CH; | -CH; | COPr | N | C -
3-12 | ~CH; | -CH; | COJPr | N | N -
[0275]
[Chemical Formula 55]
6 (X
5 “/{?&A11
|
4 P -
(5)
y E“x o]
N, | :
N =
GIH3 R = CR'R?R?
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[0276]

[Table 17]
Table 6
Clcmrﬁ:luz:-und R1 RQ Ra E A1 (XQ)n PF;:*ES;zLS
4-1 =0 -H No| G| 1-Cl
4-2 -0OH -H —-CH, N | C 1-Cl
4-3 =0 -H N | C 1-F
4-4 | -OCH; | —CH; —-CH, C | N -
4-5 | -OCH; | -CH; | =CHy | N | N -
4-6 | -OCH; | -CH; | —CH; | N | C -
4-7 | CH; | -CH, | CO.Pr | C | C -
48 | -CH; | -CHy | -COPr | C | N | -
49 | -CH; | -CHy | -COPr | N | C | -
4-10 | -CHy | ~CHs | -COPr | N | N | -
[0277]

(Preparations)

Althoughthefollowingindicatesexamplesofagric ultural
orhorticulturalfungicidesaccordingtothepresen tinvention,
the additives used and ratios at which they are add ed are not
limitedtothoseshownintheexamples,butrather canbevaried
over a wide range. In addition, the term “parts” i n the

preparation examples indicates parts by weight.
[0278]

Preparation Example 1 Wettable Powder
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Compound of present invention 40 parts

Clay 48 parts

Sodium dioctylsulfosuccinate 4 parts

Sodium lignin sulfonate 8 parts

The above components were uniformly mixed and fine ly
pluverized to obtain a wettable powder containing 4 0% of the

active ingredient.
[0279]

Preparation Example 2 Emulsion

Compound of present invention 10 parts

Solvesso 200 53 parts
Cyclohexanone 26 parts

Calcium dodecylbenzenesulfonate 1 part

Polyoxyethylene alkyl aryl ether 10 parts

The above components were mixed and dissolved to o btain

an emulsion containing 10% of the active ingredient
[0280]

Preparation Example 3 Powder

Compound of present invention 10 parts

Clay 90 parts

The above components were uniformly mixed and fine ly
pulverized to obtain a powder containing 10% of the active
ingredient.
[0281]
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Preparation Example 4 Granules

Compound of present invention 5 parts
Clay 73 parts
Bentonite 20 parts
Sodium dioctylsulfosuccinate 1 part
Potassium phosphate 1 part

The above components were pulverized and mixed wel I

followedbytheadditionofwater,mixingwell,gra nulatingand
drying to obtain granules containing 5% of the acti ve
ingredient.

[0282]

Preparation Example 5 Suspension

Compound of present invention 10 parts
Polyoxyethylene alkyl aryl ether 4 parts

Sodium polycarbonate 2 parts
Glycerin 10 parts
Xanthan gum 0.2 parts
Water 73.8 parts

The above components were mixed followed by

wet-pulverizingtoaparticlesizeof3micronsor lesstoobtain
a suspension containing 10% of the active ingredien t.
[0283]

Preparation Example 6 Wettable Granules

Compound of present invention 40 parts
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Clay 36 parts

Potassium chloride 10 parts
Sodium alkylbenzenesulfonate 1 part
Sodium lignin sulfonate 8 parts
Formaldehyde condensation product of 5 parts

sodium alkylbenzenesulfonate

The above components were uniformly mixed and fine ly
pulverized followed by adding a suitable amount of water and
kneading to form a clay-like mixture. The clay-lik e mixture
wasgranulatedanddriedtoobtainwettablegranule scontaining
40% of the active ingredient.

[0284]

(Biological Test Example 1-1) Apple Scab Control T est

Emulsions of compounds of the present invention we re
sprayed atan active ingredient concentration of 10 O ppmonto
apple seedlings (variety: Ralls Janet, leaf stage: 3to 4)
cultivated in unglazed pots and allowed to air-dry at room
temperature. Subsequently,theseedlingswereinoc ulatedwith
conidiospores of apple scab pathogen (Venturia inae qualis)
followedbyholdingfor2weeksindoorsat20 °Candhighhumidity
using a 12 hour light/dark cycle. The appearance o flesions

ontheleaveswascomparedwithuntreatedseedlings
control effects.

Applescabcontroltestswere carriedoutoncompo
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a-2,a-3,a-4,a-5,a-6,a-7,a-8,a-9,a-10,a-11,
a-15,a-16,a-17,a-18,a-19,a-20,a-21,a-22,a-2
a-29,a-30,a-31,a-32,a-33,a-34,a-35,a-36,a-3
a-40,a-41,a-42,a-43,a-44,a-45,a-46,a-47,a-4
a-51,a-52,a-53,a-54,a-55,a-56,a-74,a-75,a-7
a-79,a-80,a-81,a-82,a-83,a-84,a-85,a-86,a-8
a-90, a-91, a-92, a-93, a-94, a-95, a-96, b-2 and c
result,allofthecompoundsdemonstratedcontrolv
or more.
Applescabcontroltestswerecarriedoutoncompo
1-1,1-2,1-4,1-5,1-6,1-7,1-8,1-9,1-10,1-11,
1-15,1-17,1-18,1-19,1-20,1-21,1-22,1-23,1-2
1-27,1-28,1-29,1-30,1-31,1-32,1-33,1-34,1-3
1-38,1-39,1-40,1-41,1-42,1-43,1-44,1-45,1-4
1-49,1-50,1-51,1-52,1-53,1-54,1-55,1-56,1-5
1-60,1-61,1-62,1-63,1-64,1-65,1-66,1-67,1-6
2-2. As aresult, all of the compounds demonstrate
values of 75% or more.
[0285]
(Biological Test Example 1-2) Apple Scab Control T
Emulsions of compounds of the present invention we
sprayed at an active ingredient concentration of 12
apple seedlings (variety: Ralls Janet, leaf stage:

cultivated in unglazed pots and allowed to air-dry
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temperature. Subsequently,theseedlingswereinoc ulatedwith
conidiospores of apple scab pathogen (Venturia inae qualis)
followedbyholdingfor2weeksindoorsat20 °Candhighhumidity

using a 12 hour light/dark cycle. The appearance o flesions

ontheleaveswascomparedwithuntreatedseedlings

control effects.
Applescabcontroltestswerecarriedoutoncompo

a-97,a-98,a-99anda-100. Asaresult, allofth

demonstrated control values of 75% or more.
Applescabcontroltestswere carriedoutoncompo

1-69,1-71,1-72,1-73,1-74,1-75,1-76,1-77,1-7

As aresult, all of the compounds demonstrated cont

of 75% or more.

[0286]
(BiologicalTestExample2)CucumberGrayMoldCon
Emulsions of compounds of the present invention we

sprayed at an active ingredient concentration of 10

cucumber seedlings (variety: Sagami Hanjiro, leaf s

cotyledon)cultivatedinunglazedpots,andallowed

at room temperature. Subsequently, the seedlings w

drip-inoculatedwithconidiosporesuspensionsofcu

moldpathogen(Botrytiscinerea)followedbyholdin

todetermine

undnos.

ecompounds

undnos.
9and1-80.

rol values

trolTest
re
O ppmonto
tage:
toair-dry
ere
cumbergray

gforddays

in a dark room at 20 °C and high humidity. The appearance of

lesionsontheleaveswascomparedwithuntreateds
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determine control effects.

Cucumber gray mold control tests were carried out
compoundnos.a-2,a-5,a-6,a-7,a-8,a-10,a-11,
a-15,a-16,a-17,a-18,a-20,a-21,a-22,a-23,a-2
a-30,a-31,a-32,a-33,a-36,a-37,a-38,a-40,a-4
a-46,a-48,a-49,a-50,a-51,a-54,a-56,a-74,a-7
a-78,a-79,a-80,a-81,a-82,a-83,a-84,a-85,a-8
a-90, a-91, a-92, a-93, a-94, a-95, a-96, a-97, a-9
a-100, a-101, a-102, b-5 and c-1. As a result, all
compounds demonstrated control values of 75% or mor

Cucumber gray mold control tests were carried out
compound nos. 1-2, 1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-
1-12,1-13,1-14,1-15,1-16,1-17,1-18,1-19,1-2
1-23,1-24,1-25,1-26,1-27,1-28,1-29,1-30,1-3
1-35,1-37,1-38,1-39,1-40,1-41,1-42,1-43,1-4
1-47,1-48,1-49,1-50,1-51,1-52,1-53,1-54,1-5
1-59,1-60,1-61,1-62,1-63,1-64,1-65,1-66,1-6
1-70,1-71,1-72,1-73,1-74,1-75,1-76,1-77,1-7
1-83,1-84,1-85,2-4and3-4. Asaresult,allof
demonstrated control values of 75% or more.

[0287]

(Biological Test Example 3) Rice Blast Submerged

Application Test (2 Days)

Riceseedlings (variety: Koshihikari, leaf stage:
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cultivated in potsfilled withcommercially availab

soil and inundated with water, and emulsions of com
the present invention were dropped onto the water s
anactiveingredientconcentrationof400ppm. Two
seedlings were inoculated by spraying with conidios
suspensions of rice blast pathogen (Magnaporthe gri
followed by holding for 2 daysinadarkroom at 25
humidity. Next, the seedlingswere heldfor8days
25°C using a light/dark cycle of 12 hours. The appear
lesions on the leaves was compared with untreated s
and control effects were evaluated based on the cri
indicated below.

A: Control value of 60% or more

B: Control value of 40% to less than 60%

Rice blast soil application tests were carried out
compound nos. a-6, a-38, a-46, a-54, a-92, a-95 and
aresult,thecontroleffectsofcompoundnos.a-6,

a-54 and a-92 were evaluated as A. The control eff

compound nos. a-95 and b-1 were evaluated as B.

Rice blast submerged application tests were carrie

oncompoundnos.1-20,1-24,1-35,1-57and 1-68.
the control effects of compoundnos. 1-20,1-35, 1-
wereevaluatedasA. The controleffects ofcompou

were evaluated as B.
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[0288]

(Biological Test Example 4) Rice Blast Submerged
Application Test (14 Days)

Riceseedlings (variety: Koshihikari, leaf stage:
cultivated in potsfilled withcommercially availab
soil and inundated with water, and emulsions of com
the present invention were dropped onto the water s
anactiveingredientconcentrationof400ppm. 14
seedlings were inoculated by spraying with conidios

suspensions of rice blast pathogen (Magnaporthe gri
followed by holding for 2 daysina darkroom at 25

humidity, and then holding for 8 days indoors at 25
light/darkcycleofl12hours. Theappearanceofle
leaves was compared with untreated seedlings, and ¢
effects were evaluated based onthe criteriaindica

A: Control value of 60% or more

B: Control value of 40% to less than 60%

Rice blast submerged application tests were carrie
oncompoundnos.a-6,a-8,a-12,a-15,a-16,a-23,
a-86, a-92 and a-94. As a result, the control effe
compound nos. a-6, a-12, a-15, a-16, a-23, a-56, a-
a-92 and a-94 were evaluated as A. The control eff
compound no. a-8 were evaluated as B.

Rice blast submerged application tests were carrie
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oncompoundnos.1-2,1-4,1-5,1-6,1-7,1-10,1-1
1-26,1-27,1-29,1-30,1-31,1-35,1-51and1-70.
the control effects of all of the compounds were ev
A.
[0289]
(Biological Test Example 5) Cucumber Stem Rot Seed
Treatment Test
Cucumber seeds (variety: Sagami Hanijiro) infected
cucumber seed rot pathogen (Fusarium oxysporum) wer
withemulsions of compoundsofthe presentinventio
activeingredientconcentrationof1g/kgofseeds.
werethensownandthedegreeofdiseaseonsetwas
untreated seeds 3 weeks later to determine control
Seedtreatmenttests on seedsinfected with cucumb
rotwerecarriedoutoncompoundnos.a-6,a-7,a-8
a-45,a-46,a-54,a-86,a-92anda-95. Asaresult
compounds demonstrated control values of 75% or mor
Seedtreatmenttests on seedsinfected with cucumb
rotwere carried out on compound nos. 1-14,1-15,1
1-30,1-35,1-38,1-57,1-64,1-68and 1-79. Asa
of the compounds demonstrated control values of 75%
[0290]
(Biological Test Example 6) Cucumber Seed Treatmen

in Soil Infected with Cucumber Stem Rot
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Cucumberseeds(variety:SagamiHanjiro)weretrea
emulsionsofcompoundsofthepresentinventionhav
ingredient concentration of 1 g/kg of seeds. The s
sowninsoilinfectedwithcucumberstemrotpathog
oxysporum), and the degree of disease onsetwas com
untreated seeds 3 weeks later to determine control

Seed treatment tests on soil infected with cucumbe
rot were carried out on compound nos. a-7, a-16, a-
a-46, a-54, a-86 and a-92. As aresult, all of the
demonstrated control values of 75% or more.

Seed treatment tests on soil infected with cucumbe
rotwerecarriedoutoncompoundnos.1-4,1-5,1-6
1-15,1-20,1-24,1-30,1-35,1-57,1-64and1-68.

allofthecompoundsdemonstratedcontrolvaluesof

INDUSTRIAL APPLICABILITY
[0291]

The nitrogenated heterocyclic compound of the pres
invention is a novel compound that is useful as an
ingredient of an agricultural or horticultural fung

Theagriculturalorhorticulturalfungicideofthe
invention is a safe chemical agent that has reliabl
excellent control effects, does not cause chemical

plants, and has little toxicity to humans, livestoc
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and has little effect on the environment.
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CLAI M5

1. A nitrogenated heterocyclic compound represented by
formula (1), or a salt thereof:
[Chemical Formula 1]
2
o 2
A:j/ ‘f;fi».A1
ﬁ|\|{ ;;J y
S »R
By O 0]
.“/ D N -
X" { }
‘\\k - ’..//’ “‘a_\_N,:;/
(wherein,
RrepresentsagrouprepresentedbyCR 'R’RPoracyanogroup;
RoR ‘respectivelyandindependentlyrepresentahydroge
atom, an unsubstituted or substituted C1-8 alkyl gr oup, an
unsubstituted or substituted C2-8 alkenyl group, an
unsubstituted or substituted C2-8 alkynyl group, an
unsubstituted or substituted C3-8 cycloalkyl group, an
unsubstituted or substituted C4-8 cycloalkenyl grou p, an
unsubstitutedorsubstitutedC6-10arylgroup,anu nsubstituted
or substituted heterocyclic group, an unsubstituted or
substituted C1-8 acyl group, an unsubstituted or su bstituted
(1-imino)C1-8 alkyl group, an unsubstituted or subs tituted
carboxylgroup,anunsubstitutedorsubstitutedcar bamoylgroup,

an unsubstituted or substituted hydroxyl group, an
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unsubstituted or substituted amino group, anunsubs

tituted or

substituted mercapto group, a substituted sulfonyl group, a
halogeno group, a cyano group or a nitro group,

provided that, R 'toR 3arenotall hydrogen atoms, R lto
R® are not all unsubstituted C1-8 alkyl groups, in a case any
oneof R 'toR 3isahydrogen atom, the remaining two are not
unsubstituted C1-8 alkyl groups, in a case any one ofR 'toR 3
isanunsubstitutedC1-8alkylgroup,theremaining twoarenot

hydrogenatoms,andR toR *maytogetherformanunsubstituted

or substituted 5- to 8-membered ring or may form a
represented by =0, a group represented by =CR
andR Prespectivelyandindependentlyrepresentahydroge
oranunsubstitutedorsubstitutedC1-8alkylgroup
represented by =N-R'(wherein, R'representsanuns
or substituted hydroxyl group or an unsubstituted o
substituted C1-8 alkyl group);

X ! respectively and independently represents an
unsubstitutedorsubstitutedC1-8alkylgroup,anu
or substituted C2-8 alkenyl group, an unsubstituted
substitutedC2-8alkynylgroup,anunsubstitutedor

hydroxylgroup,ahalogenogroup,acyanogroupor

group
3R (wherein,R 2
natom
),oragroup
ubstituted

r

nsubstituted
or
substituted

anitrogroup;

m represents a number of X Landis aninteger of 0 to 5;

X 2 respectively and independently represents an

unsubstitutedorsubstitutedC1-8alkylgroup,anu
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or substituted C2-8 alkenyl group, an unsubstituted or

substitutedC2-8alkynylgroup,anunsubstitutedor substituted
C3-8 cycloalkyl group, an unsubstituted or substitu ted C4-8
cycloalkenylgroup,anunsubstitutedorsubstituted C6-10aryl
group, anunsubstituted or substituted heterocyclic group,an
unsubstitutedorsubstitutedC1-8acylgroup,anun substituted
or substituted (1-imino)C1-8alkylgroup,anunsubs tituted or
substituted carboxyl group, an unsubstituted or sub stituted
carbamoylgroup,anunsubstitutedorsubstitutedhy droxylgroup,
anunsubstituted or substituted amino group, anuns ubstituted
or substituted mercapto group, a substituted sulfon yl group,

a halogeno group, a cyano group or a nitro group;

n represents a number of X 2 and is an integer of 0 to 3;

any one of R 'toR 3andanyone of X 2 may together form an
unsubstituted or substituted 5- to 8-member ring;

B represents a carbon atom or a nitrogen atom;

D represents an unsubstituted or X L_substituted 5- to
7-membered hydrocarbon ring or an unsubstituted or
X!-substituted 5- to 7-membered heterocycle; and,

AL A 2 A 2andA “respectively andindependently represent

acarbon atom or anitrogen atom, provided thatin acaseBis
a nitrogen atom, A Yto A *are not all carbon atoms.
2. The nitrogenated heterocyclic compound or salt t hereof
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according to claim 1, wherein D in formula (1) repr esents a

benzene ring.

3. The nitrogenated heterocyclic compound or salt t hereof
according to claim 2, wherein A Lin formula (1) represents a

nitrogen atom and A 2 A ®and A “represent carbon atoms.

4. The nitrogenated heterocyclic compound or salt t hereof
according to claim 3, wherein B in formula (I) repr esents a

carbon atom.

5. The nitrogenated heterocyclic compound or salt t hereof
according to claim 2, wherein B in formula () repr esents a
nitrogen atom and A 2 A *and A *represent carbon atoms.

6. The nitrogenated heterocyclic compound or salt t hereof
according to claim 5, wherein A Lin formula (1) represents a

nitrogen atom.

7. Anagricultural or horticultural fungicide compr ising as
anactiveingredientthereofatleastonecompound selectedfrom
thegroupconsistingofnitrogenatedheterocyclicc ompoundsor
salts thereof, according to any one of claims 1 to 6.
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