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[ DESCRI PTI ON]
[Title of Invention] PEST CONTROL AGENT
[ Techni cal Field]

The present i nvention rel ates to novel am ne
derivatives and pest control agents which use the sane.
[ Background Art]

Many pest control agents have been discovered to date.
However, still novel pesticides are desired today ow ng to,
for exanple, the resistant problem to pesticides and to
concerns such as the persistence of the pesticide effects
and safety at the tine of use.

In paddy rice cultivation in East Asia and Southeast
Asia in particular, as indicated in Non-Patent Docunent 1,
damage by planthoppers which have developed chem cal
resistance to nmjor insecticides, including neonicotinoids
such as imdacloprid and phenyl pyrazole pesticides such as
fipronil has energed. As a result, specific agents for
pl ant hoppers that have devel oped resi stance are awaited.

Wth regard to heterocycl e-containing am ne derivati ves,
Pat ent Docunent 1 describes nonoal kyl am ne conmpounds havi ng
a cyano group on the nitrogen atom and the insecticidal
activity of such conmpounds on aphids. However, no specific
di scl osure is made concerning di al kyl am ne conpounds, nor is
anyt hing nmentioned about the control activity on pests other

t han aphi ds.
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Patent Docunment 2 nentions amne derivatives which
contain a 2,6-dichloro-4-pyridyl group and have a carboxyl
group on the nitrogen atom as well as the fungicida
activities and i nsecti ci dal activities thereof, but
di scl oses no ot her heterocycl es.

In Non-Patent Docunents 2 and 3, amne derivatives
whi ch contain a 6-chloro-3-pyridyl group and have an acetyl
group on the nitrogen atom are disclosed as netabolites or
reaction internediates, but no nmention is made of their pest
control activities. Non- Pat ent Docunent 4 discloses am ne
derivatives which contain a 6-chloro-3-pyridyl group and
have on the nitrogen atom a N-nethyl carbanoyl group or a N
fornyl carbanoyl group, but nakes no nention of the pest
control activities thereof.

Patent Document 3 discloses a plurality of conpounds
having ring structures simlar to those of conpounds of
formula (le), but these are intended for use as herbicides;
no nmention is nade of pest control

Pat ent Docunent 4 discloses the structural formula of
N-[1- ((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetamde (Table 1, Conpound No. 3 in Patent
Docunent 4), but discloses nothi ng what soever concerning the
nmet hod of preparation. Nor is this conmpound included in the
lists of conpounds for which pest control activities were

observed (Tables 2 and 3 in Patent Docunent 4).
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Pat ent Docunent 5 discloses the structural formula of
N-[1- ((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetamde (Table 7, Exanple No. 12 in Patent
Docunent 5), but discloses nothing what soever concerning the
nmet hod of preparation. Nor is this conpound mentioned in
the exanples of conmpounds having pest control activities
whi ch are described in the working exanpl es.

Non- Pat ent Document 5 discloses a plurality of
conpounds having ring structures simlar to the conpounds of
subsequently nentioned formula (le), but these are nerely
di scl osed as synthesis internediates.

Pat ent Docunment 6 discloses a plurality of conpounds
having rings structures simlar to the conpounds of formula
(le), but no nention or suggestion is mnade concerning

conpounds having a trifluoroacetic acid imno structure.
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[ Summary of I nvention]

[ Techni cal Probl en

It is therefore an object of the present invention to
provi de novel pest control agents and thereby, in the pest
control field, to solve the problens of existing pesticides,
such as resistance to the pesticides, persistence of the
pesticide effects, and safety at the tine of use.

One mmajor object of the invention is to provide
pestici des which have excellent control effects against the
brown rice planthopper, the white-backed rice planthopper
and the small brown planthopper, all nmajor insect pests

today in the field of paddy rice cultivation, which have a
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high activity even agai nst pesticide-resistant planthoppers,
and which reduce the chances for the exposure of workers to
the pesticide during use in, for exanple, soil treatnent,
seed treatnment and seedling box treatnent and can thus be

saf el y enpl oyed.

[ Solution to Probleni

The inventors have conducted extensive investigations
in order to solve the above problens, as a result of which
they have discovered that amne derivatives of chemca
formula (1) have excellent activities as pest control agents.

Accordingly, the invention provides:

(1) A pest control agent conprising at |east one
conpound of the followng formula (1) or a salt thereof

[ Chem 1]

R4
,/J\\ R
Ar ITI/ >R

R2 (1)

4

(wherein Ar is a phenyl group which may be substituted or a
5- or 6-nenbered heterocycle which may be substitut ed;

R, is a hydrogen atomor a C.s al kyl group

R, is a GC.g alkylcarbonyl group in which the alkyl
noiety may be substituted with a halogen atom a GCis
al kyl oxycarbonyl group in which the alkyl noiety may be

substituted with a halogen atom a GCy.g al kyl sul fonyl group
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in which the alkyl noiety nmay be substituted with a hal ogen
atom CONRsR;, a Ci.g O O -al kyl phosphoryl group in which the
al kyl noiety may be substituted with a hal ogen atom a cyano
group, a fornyl group or a nitro group;

Rs is a C.g alkylene group which nmay be substituted
with a halogen atom a GC,.g al kenylene group which may be
substituted with a halogen atom a GC.g al kynylene group
which may be substituted with a hal ogen atom a phenylene
group which may be substituted, or a 5- or 6-nenbered
het erocyclic dival ent group which nmay be substituted; and

Ry, is a hydrogen atom a cyano group, a phenyl group
which may be substituted, a 3- to 8-nenbered cyclic alkyl
group which nmy be substituted, a 3- to 8-nenbered
het erocyclic which may be substituted, a halogen atom ORs,
OCORs, OOOORs, CORs, COORs, SRs, SORs, SG:Rs, N CO-ORs, N GO SR,
NCS-OR;, NCS-SRs, NOCOR;, OCOR;, OCOOR,, OCOSRy O
CS-0ORs, OCSSR;, SCSO0R, SGCSSR, SCOOCR, SCOSR, S
CS-Rs, NRyRyp, O CO NRyRyp, O CS NRyRypg, S-CONRyRygp or S CS
NRoRy0;

wherein R is a GCp..g alkyl group which my be
substituted with a hal ogen atom an aryl group which nmay be
substituted wth a halogen atom or an aral kyl group which
may be substituted with a hal ogen atom

Rs and R; are each independently a hydrogen atom or a
C.e alkyl group which may be substituted with a hal ogen

atom
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Rs is a C.g alkyl group which may be substituted, the
substituent being a halogen atom a G, alkyloxycarbonyl
group, a GCy.4 al kylcarbonyl group, a benzoyl group which nmay
be substituted with a halogen atom or a GC_.5, alkyl group
whi ch may be substituted with a hal ogen atom a C.4 al kyl oxy
group or a Cp.4 al kylthio group;

Ry and Ry are each independently a hydrogen atom a
fornyl group, a Cp..g alkyl group which may be substituted
with a halogen atom a C.¢ al kyl carbonyl group in which the
al kyl noiety may be substituted with a halogen atom a GC.g
al kyl carbonyl oxy group in which the alkyl noiety may be
substituted with a hal ogen atom a phenyl group which nmay be
substituted (the substituent being a halogen atom a GCy.4
al kyl group which nmay be substituted with a hal ogen atom or
a C.4 al kyl oxy group which may be substituted with a hal ogen
aton), or a benzyl group which may be substituted (the
substituent being a halogen, a G.4 al kyl group which nmay be
substituted wth a hal ogen or a GCy.4 al kyl oxy group which may
be substituted with a halogen), R and R together form a
ring and denote a 3- to 10-nenbered heterocycl oal kyl group
containing at l|east one nitrogen atom or N Ry and Ryp
together forma ring and denote a 5- or 6-nenbered aromatic
het erocycl e contai ning at | east one nitrogen atom and

N, R, Rs and R, nmay together form a group of formula

(B
[ Chem 2]
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wherein Y is a hydrogen atom a halogen atom a hydroxyl
group, a Cp.e alkyl group which nmay be substituted with a
hal ogen atom a C;.¢ al kyl oxy group which may be substituted
with a halogen atom a cyano group, a fornyl group or a
nitro group, and Re is a G.¢ al kyl group substituted with a
hal ogen or a C;.g al kyloxy group which may be substituted
with a hal ogen;

with the proviso that if Ar is a 2,6-dichloro-4-pyridyl
group, then R, is not a Cy.g al kyl oxycarbonyl group in which
the al kyl noiety nmay be substituted with a hal ogen aton).

(2) The pest control agent according to (1), wherein Ar
in formula (1) is a 6-chloro-3-pyridyl group or a 5-chloro-
3-thiazolyl group.

(3) The pest control agent according to (1) or (2),
wherein R, in formula (1) is a GC.e al kylcarbonyl group in
which the alkyl noiety may be substituted with a hal ogen
atom a GC.s alkylsulfonyl group in which the alkyl noiety
may be substituted with a hal ogen atom or a cyano group.

(4) The pest control agent according to (1), wherein
the compound of fornmula (1) is a conmpound of fornmula (le)

bel ow.
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(5) The pest control agent according to (4), wherein Ry
in formula (le) is a C.g alkyl group substituted with a
hal ogen at om

(6) The pest control agent according to (4), wherein Y
in formula (le) is a hydrogen atom or a hal ogen at om

(7) The pest control agent according to (4), wherein Ry
in formula (le) is a C.g alkyl group substituted with a
hal ogen atom and Y is a hydrogen atom or a hal ogen atom

(8) The pest control agent according to (4), wherein
the compound of formula (le) is a conpound selected fromthe
group consi sting of N-[ 1- ((6-chl oropyridin-3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
N-[1- ((6-chloro-5-fluoropyridin-3-yl)nethyl)pyridin-2(1H)-
ylidine]-2,2,2-trifluoroacetamde, N-[1-((6-fluoropyridin-3-
yl ) et hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
N-[ 1- ((6- bronmopyridin-3-yl)nethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetam de, N-[ 1- (1- (6-chl oropyri di n- 3-
yl)ethyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamde, N
[ 1- ((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H) -ylidene]-2, 2-

di fl uor oacet am de, 2-chloro-N-[ 1- ((6-chl oropyridi n- 3-
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yl ) net hyl ) pyridi n-2( 1H) -yl i dene] - 2, 2- di f| uor oacet am de, N
[1- ((2-chl oropyrimdin-5-yl)nmethyl)pyridin-2(1H) -ylidene]-
2,2,2-trifluoroacetam de and N-[1- ((6-chloropyridin-3-
yl) met hyl ) pyri di n-2(1H) -yl i dene] - 2, 2, 3, 3, 3-

pent af | uor opr opanam de.

(9) The pest control agent according to any one of (1)
to (8), which has a pest control activity on at |east one
type of pest selected from the group consisting of
| epi dopt erous pests, hem pterous pests, thysanopterous pests,
di pterous pests, coleopterous pests, aninal parasitic fleas
and ticks, and cani ne heartworns.

(10) The pest control agent according to any one of (1)
to (9), wherein the pest is an agricultural/horticultural
pest or an aninal parasitic pest.

(11) The pest control agent according to any one of (1)
to (9), wherein the pest is a pesticide-resistant pest.

(12) An amne derivative of the following fornmula (1)
or a salt thereof

[ Chem 4]

R
//l\\ R
Ar ITJ/ *R

Rz (1)

4

(wherein Ar is a phenyl group which may be substituted or a

5- or 6-nenbered heterocycle which may be substituted;

10
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R, is a hydrogen atomor a C.g al kyl group;

R, is a GC.¢ alkylcarbonyl group in which the alkyl
noiety nmay be substituted with a halogen atom a Cps
al kyl oxycarbonyl group in which the alkyl noiety may be
substituted with a halogen atom a GC.s al kyl sul fonyl group
in which the alkyl noiety may be substituted with a hal ogen
atom CONRsR;, a Ci.¢ O O -al kyl phosphoryl group in which the
al kyl noiety may be substituted wth a hal ogen atom a cyano
group, a fornyl group or a nitro group;

Rs is a C.g alkylene group which may be substituted
with a halogen atom a GC,s al kenylene group which nmay be
substituted with a halogen atom a GC.g al kynylene group
whi ch may be substituted with a halogen atom a phenyl ene
group which may be substituted, or a 5- or 6-nenbered
het erocyclic dival ent group which may be substituted; and

R, is a hydrogen atom a cyano group, a phenyl group
whi ch may be substituted, a 3- to 8-menbered cyclic alkyl
group which nmy be substituted, a 3- to 8-nenbered
het erocyclic which may be substituted, a hal ogen atom OR;,
OCORs, OCOORs, CORs, COORs, SRs, SORs, SO:Rs, N-CO ORs, N CO SR,
NCSCORs, NCS-SRs, NOCOR, OCOR, OCCOOR, OCOSR;, O
CS-ORg, OCS-SRsy;, S CS-OR;, SCS-SR;, SCOOR;, SCOSR;, S
CS-Rs, NRRip, O CO NRyRig, O CS-NRyRig, S-CONRyRig or S CS-
NRoRy0;

wherein Rs is a GC.g alkyl group which nmy be

substituted with a halogen atom an aryl group which nmay be

11
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substituted with a halogen atom or an aral kyl group which
may be substituted with a hal ogen atom

Rs and R; are each independently a hydrogen atom or a
C.e alkyl group which may be substituted with a hal ogen
at om

Rs is a C.¢ alkyl group which may be substituted, the
substituent being a halogen atom a GC.4 alkyloxycarbonyl
group, a G, al kylcarbonyl group, a benzoyl group which may
be substituted with a halogen atom or a GC.4 alkyl group
whi ch may be substituted with a hal ogen atom a G4 al kyl oxy
group or a G.4 al kylthio group;

Ry and Ryo are each independently a hydrogen atom a
fornyl group, a Cy.s alkyl group which may be substituted
with a hal ogen atom a Ci.g al kyl carbonyl group in which the
al kyl moiety may be substituted with a halogen atom a C.
al kyl carbonyl oxy group in which the alkyl noiety may be
substituted with a hal ogen atom a phenyl group which may be
substituted (the substituent being a halogen atom a GCy.g4
al kyl group which may be substituted with a hal ogen atom or
a Cp.4 al kyloxy group which may be substituted with a hal ogen
atom), or a benzyl group which may be substituted (the
substituent being a halogen, a GC.4, alkyl group which may be
substituted with a hal ogen or a Cy.4 al kyl oxy group which may
be substituted with a halogen), R and R together form a
ring and denote a 3- to 10-nenbered heterocycloal kyl group

containing at least one nitrogen atom or N R and Ry

12
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together forma ring and denote a 5- or 6-nenbered aromatic
het erocycl e containing at | east one nitrogen atom and

if Ar is a pyridyl group which may be substituted or a
pyrimdyl group which may be substituted, N R, R and R,
may together forma group of formula (E)

[ Chem 5]

g
N l
g

h
o

wherein Y is a hydrogen atom a halogen atom a hydroxyl

E)

group, a Cp.s alkyl group which may be substituted wth a
hal ogen atom a Ci.. al kyl oxy group which may be substituted
with a halogen atom a cyano group, a fornyl group or a
nitro group, and Ree is a C.g alkyl group substituted with a
hal ogen or a C..g alkyloxy group which may be substituted
wi th a hal ogen;

with the proviso that if Ar is a 2,6-dichloro-4-pyridyl
group, then R, is not a Cy.g al kyl oxycarbonyl group in which
the al kyl noiety may be substituted with a hal ogen atom and
if Ar is a 6-chloro-3-pyridyl group, then R is not a
hydrogen atom Y is not a 5-nethyl group and Ry iS not a Cks

group) .

13
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(13) The amne derivative or a salt thereof according
to (12), wherein Ar in formula (1) is a 6-chloro-3-pyridyl
group or a 5-chloro-3-thiazolyl group.

(14) The amne derivative or a salt thereof according
to (12) or (13), wierein R in formula (1) is a GC.s
al kyl carbonyl group in which the alkyl noiety nmay be
substituted with a halogen atom a GC.e al kyl sul fonyl group
in which the alkyl noiety may be substituted with a hal ogen
atom or a cyano group.

(15) The amne derivative or a salt thereof according
to (12), wherein the conpound of formula (I) is a conpound
of formula (le’) bel ow.

[ Chem 6]

-~
Ar'YNgY
Ry N‘ Rse
O (le")

(wherein Ar’ is a pyridyl group which may be substituted or
a pyrimdyl group which may be substituted; Y is a hydrogen
atom a halogen atom a hydroxyl group, a Cy.g al kyl group
whi ch may be substituted with a hal ogen atom a GC.s al kyl oxy
group which may be substituted with a hal ogen atom a cyano
group, a fornyl group or a nitro group; and Re is a C.s
al kyl group substituted with a halogen or a GC.g alkyloxy

group whi ch nmay be substituted with a hal ogen;

14
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with the proviso that if Ar’ is a 6-chloro-3-pyridyl
group, then R, is not a hydrogen atom Y is not a 5-nethyl
group and R is not a trifluoronethyl group).

(16) The amne derivative or a salt thereof according
to (15), wherein Re in formula (le’) is a C.g alkyl group
substituted with a hal ogen atom

(17) The amne derivative or a salt thereof according
to (15), wherein Y in formula (le’') is a hydrogen atom or a
hal ogen at om

(18) The amne derivative or a salt thereof according
to (15), wherein Re in formula (le’) is a C.g alkyl group
substituted with a halogen atomand Y is a hydrogen atom or
a hal ogen at om

(19) The amne derivative or a salt thereof according
to (15), wherein the conpound of fornula (le’) is a compound
sel ected from the gr oup consi sting of N[1-((6-
chl oropyridi n-3-yl ) et hyl ) pyri din-2(1H) -yl i dene] -2, 2, 2-
trifl uoroacetam de, N[ 1- ((6-chl oro-5-fl uoropyridin- 3-
yl)nmethyl ) pyridin-2(1H)-ylidine]-2,2,2-trifluoroacetam de,
N-[1-((6-fluoropyridin-3-yl)nmethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetam de, N[ 1- ((6-bronopyri di n- 3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
N-[1-(1-(6-chloropyridin-3-yl)ethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetam de, N-[1- ((6-chl oropyridi n- 3-
yl ) net hyl ) pyridi n-2( 1H) -yl i dene] - 2, 2- di f| uor oacet am de, 2-

chloro-N-[ 1- ((6-chloropyridin-3-yl)nmethyl)pyridin-2(1H)-

15
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yli dene] - 2, 2-di f| uor oacet am de, N-[ 1- ((2-chl oropyri m di n-5-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de
and N[ 1-((6-chloropyridin-3-yl)nmethyl)pyridin-2(1H)-
ylidene] -2, 2, 3, 3, 3-pent af | uor opr opanam de.

(20) The amne derivative or a salt thereof according
to any one of (12) to (19), which has a pest control
activity on at least one type of pest selected from the
group consisting of |epidopterous pests, hem pterous pests,
t hysanopt erous pests, dipterous pests, coleopterous pests,
ani mal parasitic fleas and ticks, and cani ne heartwor ns.

(21) A nethod for controlling pests, conprising the
step of using the pest control agent according to any one of
(1) to (9) or the amne derivative or a salt thereof
according to any one of (12) to (20).

(22) A nmet hod for controlling
agricultural/horticultural pests, conprising the step of
treating plant seeds, roots, tubers, bulbs, rhizonmes, soil,
a nutrient solution in hydroponics, a solid culture nedium
in hydroponics, or a carrier for growing plants, with the
pest control agent according to any one of (1) to (9) or the
am ne derivative or a salt thereof according to any one of
(12) to (20), thereby inducing the conpound to penetrate and
translocate into the plants.

(23) The nethod according to (21), wherein the pest is
an agricultural/horticultural pest or an aninmal parasitic

pest .

16
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(24) The nethod according to (21), wherein the pest is
a pesticide-resi stant pest.

[ Advant ageous Effects of |nvention]

By using the am ne derivatives of the invention, it is
possible to effectively carry out the control of the
di anondback noth, the comon cutworm aphids, del phacid
pl ant hoppers, thrips and many ot her pests.

[Brief Description of Draw ngs]

[Fig. 1] FIG 1 is a graph showing the results of powder
x-ray diffraction analysis on the crystals of NJ[1-((6-
chl oropyridi n-3-yl)nethyl)pyridin-2(1H)-ylidene]-2, 2, 2-
trifluoroacetam de prepared by a first preparation nethod.

[Fig. 2] FIG 2 is a graph showing the results of
differential scanning calorinmetry on the crystals of NJ1-
((6-chl oropyridin-3-yl)methyl)pyridin-2(1H) -ylidene]-2,2,2-
trifluoroacetam de prepared by the first preparation nethod.

[Fig. 3] FIG 3 is a graph showing the results of powder
x-ray diffraction analysis on the crystals of NJ[1-((6-
chl oropyridi n-3-yl)nethyl)pyridin-2(1H)-ylidene]-2, 2, 2-
trifluoroacetam de prepared by a second preparation mnethod.

[Fig. 4 FIG 4 is a graph showing the results of
differential scanning calorinmetry on the crystals of NJ1-
((6-chl oropyridin-3-yl)nmethyl)pyridin-2(1H) -ylidene]-2,2,2-

trifluoroacetam de prepared by the second preparation nethod.

17
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[Fig. 5] FIG 5 is a graph showing the results of
differential scanning calorinetry on the crystals of NJ1-
((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H) -ylidene]-2,2,2-
trifluoroacetam de prepared by a third preparati on nethod.

[Fig. 6] FIG 6 is a graph showing the results of powder
x-ray diffraction analysis on the crystals of N/[1-((6-
chl oropyridi n-3-yl ) et hyl ) pyri din-2(1H) -yl i dene] -2, 2, 2-
trifluoroacetam de prepared by a fourth preparation nethod.

[Fig. 7] FIG 7 is a graph showing the results of
differential scanning calorinmetry on the crystals of NJ1-
((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H) -ylidene]-2,2, 2-
trifluoroacetamde prepared by the fourth preparation nethod.

[Fig. 8 FIG 8 is a graph showing the results of
differential scanning calorinmetry on the crystals of NJ1-
((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H) -ylidene]-2,2,2-
trifluoroacetamde prepared by a fifth preparati on nethod.

[ Description of Enmbodi ment s]

In the am ne derivatives of chemcal formula (1) which
serve as the active ingredients of the pest control agents
provi ded by the invention, Ar is a phenyl group which may be
substituted or a 5- or 6-nenbered heterocycle which may be
substi t ut ed, and is preferably a 5- or  6-nenbered
het erocycl e whi ch may be substi tuted.

Exenpl ary substituents include hal ogen atons, Cy., al kyl

groups which may be substituted w th hal ogen atons, alkyl oxy

18
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groups which may be substituted with hal ogen atons, hydroxyl
groups, cyano groups and nitro groups. Halogen atons and GC.
4 al kyl groups which may be substituted with hal ogen atons
are preferred.

Illustrative exanples of phenyl groups which may be
substituted include a phenyl group, a 3-chlorophenyl group,
a 4-chlorophenyl group, a 3-cyanophenyl group, a 4-
cyanophenyl group, a 3-nitrophenyl group, a 4-nitrophenyl
group, a 3,5-dichlorophenyl group, a 4-nethyl phenyl group, a
4- met hoxyphenyl group, a 3,5-dibronmophenyl group, a 2,4-
di br omophenyl group, a 4-fluorophenyl group, a 4-bronophenyl
gr oup, a 3-ni tro-5-bronophenyl gr oup and a 3, 5-
bi strifluoronethyphenyl group. A 4-nitrophenyl group, a 4-
cyanophenyl group or a 3, 5-di bronophenyl group is preferred.

Illustrative exanples of 5- or 6-nenbered heterocycles
which nmay be substituted include pyridine, thiazole,
tetrahydrofuran and furan. 3-Pyridyl groups and 3-thiazolyl
groups are preferred. A 6-chloro-3-pyridyl group, a b5-
chl oro- 3-t hi azol yl group, a 6-chloro-5-fluoro-3-pyridyl
group, a 6-brono-3-pyridyl group, a 6-fluoro-3-pyridyl group,
a b5,6-dichloro-3-pyridyl group or a 6-trifluoronethyl-3-
pyridyl group is nore preferred. A 6-chloro-3-pyridyl group
a 6-fluoro-3-pyridyl group, a 6-chloro-5-fluoro-3-pyridyl
group or a 6-brono-3-pyridyl group is especially preferred.

In chemcal formula (I), the “GC.e¢ alkyl group”

represented by R is an alkyl group having from 1 to 6
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carbons that is l|inear, branched, cyclic or a conbination
thereof. When a branched or cyclic alkyl group is included,
it is apparent that the nunmber of carbons is at |east 3.
Specific exanples include a nethyl group, an ethyl group, a
propyl group, an isopropyl group and a cycl opropyl group. A
nmet hyl group or an ethyl group is preferred.

R, is a GC.g alkylcarbonyl group in which the alkyl
noiety may be substituted with a halogen atom a GCis
al kyl oxycarbonyl group in which the alkyl noiety may be
substituted with a halogen atom a GCy.g al kylsul fonyl group
in which the alkyl noiety may be substituted with a hal ogen
atom CONRsR;, a Ci.g O O -al kyl phosphoryl group in which the
al kyl noiety may be substituted with a hal ogen atom a cyano
group, a fornyl group or a nitro group. A C.¢ al kyl carbonyl
group in which the alkyl npiety nmay be substituted with a
hal ogen atom a Ci.g al kylsul fonyl group in which the alkyl
noiety may be substituted with a hal ogen atom or a cyano
group is preferred.

Rs is a C.g alkylene group which may be substituted
with a halogen atom a GC,.g al kenylene group which may be
substituted with a halogen atom a GC.g al kynylene group
which may be substituted with a hal ogen atom a phenylene
group which may be substituted, or a 5- or 6-nenbered
het erocyclic dival ent group which may be substituted. A C.g
al kyl ene group which may be substituted with a hal ogen atom

I's preferred.
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Ry, is a hydrogen atom a cyano group, a phenyl group
which may be substituted, a 3- to 8-nenbered cyclic alky
group which my be substituted, a 3- to 8-nenbered
het erocyclic which may be substituted, a halogen atom ORs,
OCORs, OOOORs, CORs, COORs, SRs, SORs, SG:Rs, N CO-ORs, N GO SR,
NCS-OR;, NCS-SRs, NOCOR;, OCOR;, OCOOR, OCOSRy O
CS-0ORs, OCSSR;, SCSO0R, SGCSSR, SCOOCR, SCOSR, S
CS-Rs, NRyRyp, O CO NRyRypg, O CS NRyRyp, S-CONRyRygp or S CS
NRoRio.

Here, Rs is a C.g al kyl group which may be substituted
with a halogen atom an aryl group which nmay be substituted
with a halogen atom or an aralkyl group which nmay be
substituted with a hal ogen at om

Rs and R; are each independently a hydrogen atom or a
Ci-6 al kyl group which may be substituted with a hal ogen at om

Rs is a C.¢ alkyl group which may be substituted, the
substituent being a halogen atom a GC.4 alkyloxycarbonyl
group, a G, al kylcarbonyl group, a benzoyl group which may
be substituted with a halogen atom or a GC.4 alkyl group
whi ch may be substituted with a hal ogen atom a G4 al kyl oxy
group or a G.4 al kylthi o group.

Ry and Ry are each independently a hydrogen atom a
fornyl group, a Cy.s alkyl group which may be substituted
with a hal ogen atom a Ci.g al kyl carbonyl group in which the
al kyl moiety may be substituted with a halogen atom a G

al kyl carbonyl oxy group in which the alkyl noiety may be
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substituted with a hal ogen atom a phenyl group which may be
substituted (the substituent being a halogen atom a GCy.g4
al kyl group which nmay be substituted with a hal ogen atom or
a Cp.4 al kyloxy group which may be substituted with a hal ogen
atom), or a benzyl group which may be substituted (the
substituent being a halogen, a C.4, alkyl group which may be
substituted with a hal ogen or a Cy.4 al kyl oxy group which may
be substituted with a halogen), R and R together form a
ring and denote a 3- to 10-nenbered heterocycl oal kyl group
containing at l|east one nitrogen atom or N R and Ry
together forma ring and denote a 5- or 6-nenbered aromatic
het erocycl e containing at |east one nitrogen atom

The “Ci.¢ al kyl group which nmay be substituted with a
hal ogen atonmf that is represented by Rs, R, R, Rs, Ry and Ry
is an alkyl group having from1 to 6 carbons that is |inear
branched, cyclic or a conbination thereof. The upper limt
in the nunber of halogen atons which may be substituted is
the nunber of hydrogen atons on the alkyl group. Wen a
branched or cyclic alkyl group is included, it is apparent
that the nunber of carbons is at |east 3.

Illustrative exanples of the “Cy.g al kyl group which may
be substituted with a halogen atoni that is represented by
Rs include a nethyl group, an ethyl group, an n-propyl group,
a difluoronethyl gr oup, a trifluoronethyl gr oup, a

chl oronmet hyl group and a 2-trifluoroethyl group.
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Illustrative exanples of the “Cy.g al kyl group which may

be substituted

with a halogen atoni that is represented by

Rs and Ry include a nethyl group, an ethyl group, an n-propyl

group, a difluoromethyl group, a trifluoronmethyl group, a

chl oronmet hyl group and a 2-trifluoroethyl group.

Illustrative exanples of the “Ci.g al kyl group which nmay

be substituted

with a halogen atonf that is represented by

Rs include a nethyl group, an ethyl group, an n-propyl group,

an isopropyl gr
2-trifluoroethyl

group, an ethyl

oup, an n-butyl group, an n-pentyl group, a
group and a 2-chloroethyl group. A nethyl

group, an n-propyl group, an isopropyl group,

an n-butyl group or an n-pentyl group is preferred.

Illustrative exanples of the “Cy.g al kyl group which may

be substituted

with a halogen atoni that is represented by

Ry and Ryp i nclude a nethyl group, an ethyl group, an n-propyl

group, an isopropyl group, an n-butyl group, an n-pentyl

group, a 2-trif

| uoroethyl group and a 2-chloroethyl group.

A nmethyl group or an ethyl group is preferred.

The al kyl
whi ch the alkyl
atonf that is
al kyl oxycar bonyl
substituted wt
group in which
hal ogen at onf

whi ch the alkyl

nmoiety in the “Cp.e alkylcarbonyl group in
noiety may be substituted with a hal ogen
represented by R, Ry and Ry, the “C.s
group in which the alkyl noiety may be

h a halogen atom” the “C.g alkylsulfonyl
the alkyl noiety may be substituted with a
and the “GC.g O O -al kyl phosphoryl group in

noiety may be substituted with a hal ogen
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at ont t hat are represented by Ry, and the “C.e
al kyl carbonyl oxy group in which the alkyl noiety may be
substituted with a halogen atonf that is represented by R
and Ry is an alkyl group having from1l to 6 carbons that is
linear, branched, cyclic or a conbination thereof. The
upper limt in the nunber of halogen atons which may be
substituted is the nunber of hydrogen atons on the alkyl
gr oup. Wien a branched or cyclic alkyl group is included,
it is apparent that the nunber of carbons is at |east 3.

Illustrative exanples of the “Ci.g al kyl carbonyl group
in which the alkyl noiety may be substituted with a hal ogen
atonf that is represented by R, include an acetyl group, an
et hyl car bonyl gr oup, an n- pr opyl car bonyl gr oup, a
di fl uor oacet yl gr oup, a trifluoroacetyl gr oup, a
pent af | uor oacet yl gr oup, a chl oroacetyl group and a
trichloroacetyl group. A trifluoroacetyl group is preferred.

Illustrative exanples of the “C.e alkyl oxycarbonyl
group in which the alkyl noiety may be substituted with a
hal ogen atonf that 1is represented by R include a
nmet hyl oxycar bonyl group, an ethyloxycarbonyl group, an n-
propyl oxycar bonyl group, a chl oronet hyl oxycar bonyl group and
a 2-trifluoroethyl oxycarbonyl group.

Illustrative exanples of the “Cy.g alkylsulfonyl group
in which the alkyl noiety may be substituted with a hal ogen
atoni that is represented by R include a nethylsulfonyl

group, an ethylsul fonyl group, an n-propylsul fonyl group, a
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di f | uor omet hyl sul f onyl gr oup, a trifluoromethyl sul fonyl
group, a trichl or onet hyl sul f onyl group and a 2-
trifluoronethyl sul fonyl group. A trifluoronethyl sul fonyl
group is preferred.

IIlustrative exanples of the “C.g O O -al kyl phosphory
group in which the alkyl noiety may be substituted with a
hal ogen atonf that is represented by R include an QO -
di met hyl phosphoryl group and an O O -di et hyl phosphoryl group.

Illustrative exanples of the “C.g alkyl carbonyl group
in which the alkyl noiety may be substituted with a hal ogen
atoni that is represented by Rs include an acetyl group, an
et hyl car bonyl gr oup, an n- pr opyl car bonyl group, an
i sopropyl carbonyl group and a 2-chl oroet hyl car bonyl group.

Illustrative exanples of the “Cy.g al kylcarbonyl group
in which the alkyl noiety may be substituted with a hal ogen
atom that is represented by R and Ry include a
nmet hyl oxycar bonyl group, an ethyloxycarbonyl group, an n-
propyl oxycar bonyl group, an isopropyl oxycarbonyl group and a
2- chl or oet hyl oxycar bonyl group.

I[llustrative exanples of the “C.g alkylcarbonyl oxy
group in which the alkyl npiety nmay be substituted with a
hal ogen atonf that is represented by Ry and Ry include a
nmet hyl car bonyl oxy group, an ethylcarbonyl oxy group, an n-
propyl car bonyl oxy group, an isopropyl carbonyl oxy group and a

2- chl or oet hyl car bonyl oxy group.
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The “C;.g al kyl ene group which may be substituted with a
hal ogen atoni that is represented by R; is an al kyl ene group
having from 1l to 8 carbons that is linear, branched, cyclic
or a conbination thereof. The upper limt in the nunber of
hal ogen atons which may be substituted is the nunber of
hydrogen atons on the alkyl group. Wen a branched or
cyclic alkyl group is included, it is apparent that the
nunber of carbons is at |east 3. Illustrative exanples
include a nethylene group, an ethylene group, a propylene
group, a butylene group, a fluoronethylene group, a 1-
chl or oet hyl ene group, a 2- net hyl et hyl ene gr oup, a
cycl opropyl ene group, a 2-cyclopropylethylene group and a
1, 3-cycl opentyl ene group. A nethylene group, an ethylene
group or a propylene group is preferred. An ethylene group
is nore preferred.

The "G, g al kenyl ene group which may be substituted with
a halogen atonf that is represented by R; is an al kenyl ene
group having from 2 to 8 carbons that is l|inear, branched,
cyclic or a conbination thereof. The upper limt in the
nunber of halogen atons which nmay be substituted is the
nunber of hydrogen atons on the alkyl group. Wien a
branched or cyclic alkyl group is included, it is apparent
that the nunber of carbons is at |east 3. [llTustrative
exanpl es include a vinylene group, a 1-propenylene group, a
2-fluoro-1-propenyl ene group, a 2-nethyl-1-propenyl ene group

and a 2-cycl ohexen-1, 4-yl ene group.
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The “GC.g al kynyl ene group which rmay be substituted with
a halogen atoni that is represented by R; is an al kynyl ene
group having from 2 to 8 carbons that is |inear, branched,
cyclic or a conbination thereof. The wupper imt in the
nunber of halogen atons which nmay be substituted is the
nunber of hydrogen atons on the alkyl group. Wen a
branched or cyclic alkyl group is included, it is apparent
that the nunber of carbons is at least 3. [Ilustrative
exanpl es include a propynyl ene group and a butynyl ene group.
1- Propynylene is preferred.

The “phenylene which nmay be substituted” that is
represented by R; is a divalent group from which two of the
hydrogen at ons on benzene have been renpbved, and wherein the
substituents are exenplified by halogen atons, GC., alkyl
groups which nmay be substituted with a halogen atom
al kyl oxy groups which may be substituted with a hal ogen atom
hydr oxyl gr oups, cyano gr oups and nitro gr oups.
Illustrative exanples include a phenylene group, a 4-
fl uor ophenyl ene group and a 2-net hyl phenyl ene group.

The “5- or 6-nenbered heterocyclic divalent group which
may be substituted” that is represented by Rz is a dival ent
group from which two of the hydrogen atons on the 5- or 6-
nmenbered heterocycle have been renoved, and wherein the
substituents are exenplified by halogen atons, GC., alkyl
groups which nmay be substituted with a halogen atom

al kyl oxy groups which may be substituted with a hal ogen atom
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hydr oxyl gr oups, cyano gr oups and nitro gr oups.
Illustrative exanples include a 2-pyridinyl ene group.

Substituents which may substituted in the *“pyridyl
group which may be substituted” or the “pyrimdyl group
whi ch may be substituted” that is represented by Ar’ in the
conpound of the formula (le’) are exenplified by hal ogen
atonms, C;.4, alkyl groups which may be substituted with a
hal ogen atom al kyl oxy groups which may be substituted wth
a halogen atom hydroxyl groups, cyano groups and nitro
groups. Halogen atons are preferred.

Preferred exanples of Ar in the conpound of the formula
(le) and of Ar’ in the conpound of the formula (le’) include
a 3-pyridyl group, a 6-chloro-3-pyridyl group, a 5-chloro- 3-
thiazolyl group, a 6-chloro-5-fluoro-3-pyridyl group, a 6-
brono- 3-pyridyl group, a 6-fluoro-3-pyridyl group, a b5, 6-
di chl or o- 3- pyri dyl group, a 6-trifluoronethyl-3-pyridyl
group and a 2-chloro-5-pyrimdyl group. A 6-chl oro- 3-
pyridyl group, a 6-fluoro-3-pyridyl group, a 6-chloro-5-
fluoro-3-pyridyl group, a 6-bronmp-3-pyridyl group or a 2-
chl oro-5-pyrimdyl group is nore preferred.

Y in the conpounds of fornulas (le) and (le’)
represents from1l to 3 substituents which nmay be the sane or
different.

The “Ci.¢ alkyl group which may be substituted with a
hal ogen atoni represented by Y in the compounds of fornulas

(le) and (le’) is an alkyl group having from1l to 6 carbons
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that is linear, branched, cyclic or a conbination thereof.
The upper Iimt in the nunber of hal ogen atons which may be
substituted is the nunber of hydrogen atonms on the alkyl
gr oup. Wien a branched or cyclic alkyl group is included,
it is apparent that the nunber of carbons is at |east 3.

Illustrative exanples include a nethyl group, an ethyl
group, a n-propyl group, an isopropyl group, a n-butyl group,
a t-butyl group, a trifluoromethyl group and a 2-chl oroet hyl
group. A nethyl group is preferred.

Illustrative exanples of the “C.g al kyl oxy group which
may be substituted with a hal ogen” represented by Y include
a methoxy group, an ethoxy group, a trifluonethyl group and
a di fluoronethyl group

Preferred exanples of Y are a hydrogen atom and
hal ogens. A hydrogen atomis nore preferred.

The “Ci.¢ al kyl group substituted with a hal ogen atonf
represented by Ry in the conpounds of forrmulas (le) and
(le’) is an alkyl group having from 1l to 6 carbons that is
linear, branched, cyclic or a conbination thereof. The
upper limt in the nunber of halogen atons which are
substituted is the nunber of hydrogen atonms on the alkyl
gr oup. When a branched or cyclic alkyl group is included,
it is apparent that the nunber of carbons is at |east 3.

Illustrative exanples include a trifluoronethyl group,
a trichloromethyl group, a difluorochloromethyl group, a

di f | uor onet hyl gr oup, a di chl or onret hyl gr oup, a
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di brononet hyl group, a chloronethyl group, a difluoroethyl
group, a dichloroethyl group, a 2,2,2-trifluoroethyl group
a pentafl uoroethyl group and a difluorocycl opropyl group. A
trifluoronethyl gr oup, a trichl or onet hyl gr oup, a
di chl or onet hyl group, a di f 1 uor onret hyl gr oup, a
di fl uorochl oromethyl group, a <chloronethyl group or a
pent af | uoroethyl group is preferred. A trifluoronethyl
group, a difluoronethyl group, a difluorochloronethyl group
a chloronethyl group or a pentafluoroethyl group is nore
preferred.

Illustrative exanples of the “Cy.g al kyl oxy group which
may be substituted with a hal ogen” represented by Rs include
a met hoxy group, an ethoxy group, an isopropyloxy group and
a trifluoromet hoxy group.

Preferred exanples of R are C.g al kyl groups which may
be substituted with a hal ogen. A trifluoronethyl group, a
di f | uor onet hyl group, a difluorochl oronet hyl group, a
chl oromethyl group or a pentafluoroethyl group is nore
preferred.

Salts of the am ne derivatives of chemcal fornmula (1)
whi ch act as the active ingredient in the pest control agent
provided by the invention are acid addition salts allowable
in agricultural and livestock chemcals. Illustrative
exanpl es i ncl ude hydr ochl ori des, nitrates, sul f at es,
phosphat es and acet at es.

In a preferred formof the conpound of formula (1),
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Ar is a 4-nitrophenyl group, a 4-cyanophenyl group, a
3, 5-di bronophenyl group, a 2,4-dibronophenyl group, a 6-
chloro-3-pyridyl group, a 5-chloro-3-thiazolyl group, a 6-
chl or o-5-fluoro-3-pyridyl group, a 6-brono-3-pyridyl group
a 6-fluoro-3-pyridyl group, a 5,6-dichloro-3-pyridyl group
or a 6-trifluoronethyl-3-pyridyl group;

R, is a hydrogen atomor a nethyl group

R, is a G.¢ alkylcarbonyl group in which the alkyl
noiety may be substituted with a halogen atom a C.p
al kyl sul fonyl group in which the alkyl noiety nmay be
substituted with a hal ogen atom or a cyano group;

R; is a methylene group, an ethylene group, a propyl ene
group or a 1-propynyl ene group; and

R, is a hydrogen atom a cyano group, SRs (Rs being a GC.
¢ al kyl group which may be substituted with a hal ogen), S
CS-ORg or SCS-SR; (Rs being a Ci.g alkyl group which may be
substituted wi th a hal ogen).

Preferred conpounds are exenplified by the conpounds of
(i) to (iii) bel ow.
(i) Conpounds wherein:

Ar is a 4-cyanophenyl group, a 4-nitrophenyl group, a
3, 5-di chl or ophenyl group, a 3,5-di bronophenyl group, a 2,4-
di bromophenyl group, a 4-bronophenyl group, a 3-nitro-5-
br onophenyl group, a 6-chloro-3-pyridyl group, a 5-chloro-3-
t hi azol yl group, a 6-chloro-5-fluoro-3-pyridyl group or a 6-

trifluoronethyl-3-pyridyl group
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R, is a hydrogen atom

R, is a trifluoronethylsul fonyl group;

Rs is a nethylene group, an ethylene group or a 1-
propynyl ene group; and

Ry is a hydrogen atom or a cyano group.
(i1) Conpounds wherein:

Ar is a 6-chloro-3-pyridyl group, a 5-chloro-3-
thiazolyl group or a 6-trifluoronethyl-3-pyridyl group;

R, is a hydrogen atom or a nethyl group;

R, is a cyano group or a trifluoronethylcarbonyl group;

R; is an ethyl ene group; and

R, is a hydrogen atom SRs (Rs being a GC.¢ al kyl group
whi ch may be substituted with a halogen), SCS-OR or S CS
SRs (Rs being a Ci.g al kyl group which nmay be substituted with
a hal ogen).
(ii1i1) Conpounds of the fornula (le).

Especially preferred conpounds are exenplified by the
compounds of (i) to (iii) bel ow
(i) Compounds wherei n:

Ar is a 4-cyanophenyl group, a 4-nitrophenyl group, a
3, 5-di chl orophenyl group, a 3,5-dibronophenyl group, a 2,4-
di bromophenyl group, a 4-bronophenyl group, a 3-nitro-5-
br omophenyl group, a 6-chloro-3-pyridyl group, a 5-chloro- 3-
thi azol yl group, a 6-chloro-5-fluoro-3-pyridyl group or a 6-
trifluoronmethyl-3-pyridyl group;

R, is a hydrogen atom
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R, is a trifluoronethyl sul fonyl group;

R; is a nethylene group, an ethylene group or a 1-
propynyl ene group; and

R, is a hydrogen atom
(i1) Conpounds wherein:

Ar is a 6-chloro-3-pyridyl group, a 5-chloro-3-
thi azolyl group or a 6-trifluoronethyl-3-pyridyl group;

R, is a hydrogen atomor a nethyl group;

R, is a cyano group or a trifluoromnethyl carbonyl group;

R; is an et hyl ene group; and

Ry is SR (R being a GC.s alkyl group which nay be
substituted with a halogen), SCSOR or SSCS- SRy (Rs being a
Ci-6 al kyl group which nmay be substituted with a hal ogen).
(ii1i1) Conpounds of the fornula (le).

Preferred fornms of the conmpound of fornmula (le) are
conmpounds wher ei n:

Ar is a 3-pyridyl group, a 6-chloro-3-pyridyl group, a
5-chl oro-3-thiazolyl group, a 6-chloro-5-fluoro-3-pyridyl
group, a 6-brono-3-pyridyl group, a 6-fluoro-3-pyridyl group,
a b5,6-dichloro-3-pyridyl gr oup, a 6-trifluoronethyl - 3-
pyridyl group or a 2-chloro-5-pyrimdyl group;

Ri is a hydrogen atom a nethyl group or an ethyl
gr oup;

Y is a hydrogen atom a hal ogen atom or a nethyl group;

and
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Ree is a trifluoronethyl group, a trichloromethyl group,
a di chl oronet hyl gr oup, a difluoronethyl group, a
di fl uorochl oronmethyl group, a <chloronethyl group or a
pent af | uor oet hyl group.

Conpounds wher ei n:

Ar is a 6-chloro-3-pyridyl group, a 6-fluoro-3-pyridyl
group, a 6-chloro-5-fluoro-3-pyridyl group, a 6-brono-3-
pyridyl group or a 2-chloro-5-pyrimdyl group;

R, is a hydrogen atomor a nethyl group

Y is a hydrogen atom and

Ree is a trifluoronethyl group, a difluoronethyl group,
a difluorochloronethyl group, a chloronethyl group or a
pent af | uor oet hyl group
are nore preferred.

The conmpound of chemcal formula (1) which serves as
the active ingredient of the pest control agent of the
invention is preferably a conpound which has a contro
activity (e.g., an insect nortality or knockdown rate of at
| east 30% at least 50% at least 80% or 100% in foliar
application at 500 ppm soil drenching treatnent at 0.1
ny/ seedling, or local application at 2 pug/insect (see the
test exanples for the invention). Alternatively, the
conpound is one having a control activity (insecticida

effect), as determned by the evaluation of insect nobility,

under the root immersion treatnent at 20 pug/seedling
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described in Test Exanple 15 or under the culturing
condi tions at about 3 ppm described in Test Exanple 21.

In foliar application, the conmpound is nore preferably
one having a control activity at a concentration of bel ow
500 ppm (e.g., 400 ppm 300 ppm 200 ppm 100 ppm 50 ppm
30 ppm 10 ppm 5 ppm 3 ppm 1.5 ppm 1.25 ppm 1 ppm or
0.5 ppm

In soil drenching treatnment, the conpound is nore
preferably one having a control activity at a concentration
below 0.1 ny/seedling (e.g., 0.05 ng/seedling, 0.01
ny/ seedl i ng, 0.005 ng/seedling, or 0.002 ng/seedling).

In local application, the conpound is nore preferably
one having a control activity at a concentration below 2
ug/insect (e.g., 1 uwg/insect, 0.5 pug/insect, or 0.2
ug/ i nsect).

In dry film application, the compound is nore
preferably one having a control activity at a concentration
bel ow 200 ppm (e.g., 100 ppm 50 ppm 30 ppm or 10 ppm).

In root immersion treatnment, the conmpound is nore
preferably one having a control activity at a concentration
bel ow 20 pg/seedling (e.g., 10 ug/seedling, 5 ug/seedling, 2
ug/ seedling, 1 pg/seedling, 0.5 pg/seedling, 0.1 pg/seedling,
0.05 pug/ seedling, 0.03 pg/seedling, or 0.01 ug/seedling).

Illustrative exanples of the conmpounds of the invention

are listed in Tables 1 to 5.
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Table 1

Compound ENa E, - Fa E.

No.

1 (L) H CN CH-CH SCH;

z (L) H CN CH-CH: SCH,CH;

3 (L) H CN CH-CH: SCH,CH:CH;
4 (L) H CN CH-CH-CH; H

5 (L) H CN CH-CH-CH; SCH;

3 (I) H CHN CH.CH, SCSSCH

7 (L) H CHN CH,CH; SCSSCH;CH;
8 (I} H CN CH-CH: SCSSCH.CH.CH,
g (II) H CN CH-CH: SCSSCH.CH;
10 (II) H CN CH-CHs SCSSCH,CH,CH,
11 (L) H CN CH-CHs OCH;

12 (I) H CHN CH.CH.,CH.CH. [H

13 (I) H CN CH; H

14 (I} H CN CH-CH: H

15 (L) H CHN CH (CH4) CH; H

16 (L) H CHN CH.CH; N (CH:) s

17 (I) H CN CHz (I)

18 (L) Me  |[CN CH-CH: H

13 (II) H CN CH-CH: H

Z0 (L) H COMe CH-CHs H

21 (L) H COCE; CH-CH; H

22 (L) H CO0Me CH.CH; H

23 (II) H CHN CH,CH; SCH;

24 (1) H COMe CH-CH: SCH;

25 (I} H COOEh CH-CH: SCH;

Z6 (L) H S0O0Eh CH-CH SCH;

27 (L) H CO0Me CH-CH: SCH;

28 (L) H S00Me CH-CH: SCH;

28 (L) H CHO CH-CHs SCH;

30 (L) H COFh CH-CH; SCH;

31 (I) H COCF; CH.CH, SCH,

3z (II) H CHN CH,CH; SCH;CH;

33 (I} H DO (OC.H:) 2 |[CHCH: SCH;

34 (I} H coccl, CH-CH: SCH;

35 ohenyl H CN CH-;CH; H

3é 3-pyridyl H CN CH;CH; H

37 4-chlorophenyl H CN CH;CH; H
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previ ous page)

38 chenyl H CN CH- phenyl

38 phenyl H COMe CH-CH: H

40 phenyl H CO0Me CH:CH; H

41 3-thienyl H |CN CH.CH; H

4z (I) H CN CH,C=C H

43 (I H CN CH;CH=CH H

44 (I) H CN CH: phenyl

45 3-cyanophenyl H CHN CH-CH: H

4c é-trifluoromethyl- |H CN CH.CH H
3-pyridyl

47 é-trifluocromethyl- |H CN CH.CH; SCHa
3-pyridyl

48 eé-trifluoromethyl- |H CN CH:CH; SCH;CHs
3-pyridyl

49 (L) H |CH CH.CH; 5-CH,-(2-

furanyl)

50 (1) H |cw CHLCH; S-CH;-phenyl

51 (1) H |cH CHLCH; so0-phenyl

52 (I) H CN CH:CH; S-phenyl

33 (I) H CN CH;CH; O-phenvyl

54 (L) H o |cw CH.CH, NHCOCH;

55 4-chlorophenyl H CN CH; 4-chlorophenyl

56 (I) H CN CHs COOMe

57 (I) H CN CH:CH; phenyl

58 (I) H CN CH;CH; COo0-phenyl

59 (I) H CN CH; CN

&0 (I) H CN CH (M=) CN
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Table 2

Compound |Ar E; E: Es Fq
No.
61 (L) H CN CH.CHs 0COMe
62 (1) H N CH. SCH,
63 (IT) H CN CH;CH; OCOMe
64 (II) H CH CH. SCH,
65 (IT) H CN CH:CHz COOMe
519 (IT) H CN CHs cyclopropyl
67 (IT) H CN CH (Me) CH SCHz
&5 (T} H CN Z-thiiranylene H
69 (I H CN Z-oxyranylen H
70 (I) H CH CH,CH CO0Me
71 (L) H CHN CHs cyclopropyl
7z 5,6-dichloro- [H CN CH;CH; SCH;
3-pyridyl
73 (L) Me [CN CH,CHs SCH;
74 (II) H CHN CH.CHs SCH;
75 (IT) H CN CHLCH; SCHCH;
Té (I} H CN 3- H
tetrahydrothicophenyl
ene
77 (L) H CN CH (Me) CH SCHz
78 ce-fluoro-3- H CN CH-;CH; SCH;
pyridyl
79 6-chlcocro-5- H CN CH.CH: SCHs
flucocroc-3-
pyridyl
ga 6-chlcocro-5- H CN CH-CH: H
flucroc-3-
pyridyl
81 (1) H COCE, CH.CHE H
82 (I H CN CH;CHF H
83 (I) H CH CH, (II)
84 (I) H CH CH,CH OTs
85 (L) H CHN CH,CHs SCSN(Et) CHzFh
ge (L) H CN CH:CHz SCSOEt
87 (IT) H CN CH;CHz SCEOEt
B8 (1) H N CHLCH; SCSN (Me) CH;Bh
89 (I) Me [COCE, CH.CHF H




Pr

SC50-n-

pentyl

(0]
O0-n-Pr
O0-n-Bu
OTs=
OEt
SC0-n-Pr

N(Et) CH.Ph
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dazolyl
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Table 3

Compound R i, E- Fz E,

No

1z (II) H CN CHs H

122 (II) H |[oW CH,CH,CH, H

123 (II) Et |S0.CF, CH.CF, q

124 Z-pyridyl Me  [50.CF, CH.CH: H

125 (II) Et |[SO.CFs CH,CF, H

126 (II) Et |cocE, CH,CH; H

127 (II) Et |So.CFs CH,CH; H

128 (I) H S0.,CF; CH,C=C H

129 (I) H |s0,cF, CH, CN

130 4-trifluoromethyl- |[H COCF, CH.CH: H
3-pyridyl

131 E-triflucromethyl- [H S0.C0F; CHLCH, H
3-pyridyl

132 4-pyridyl Me |COCE; CH.CH; H

133 3-pyridyl IMe |COCE; CH.CH; H

134 Z2-pyridyl Me |COCE; CH.CH; H

135 (I) H |s0.,cF, CH, 1

136 (II) H |[cn CH,CH, OTs

137 (II) H CN CH-CH; SCSOEtL

138 (II) H |[cx CH,CH; SCSN(CH,Ph) Et

139 (1) H |[cn CH,CH; 5 (=0) Bh

140 (I) H |so.,cE, CH,CH;CH, q

141 (I) H |s0,cF, CH,CH,CH,CH, |H

142 (T) H |so.,cF, CH.CH, S00Ph

143 (I) H |so.,cEs CH.CH, OPh

144 (T) H [S0,CF, CH,CH, H

145 (1) H [S0.CFs CH,CH,CH, H

146 (1) H |[S0.CF, CH,CH=CH H

147 (1) H |[S0.CFy CH, Ph

148 4-fluoroc-3-pyridyl [H CN CH,CH; H

145 4-bromo-3-pyridyl H CH CHLCH, H

150 (I) H |[so.,CFs CH,CH, NMe,

151 (1) Me |S0.CF; CH,CH, NMe,

152 (1) H |[so.CcFs CH,CH,C=C H

153 3-chloro-4-pyridyl |[H CN CH.CH; H
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previ ous page)

154 3-chloro-Z-pyridyl [H CN CH:CH; H
155 (1) H S0,CF; CH.CH; OCH;
156 (II) H S0,C0F; CH,CH; OCH;
157 e-chloro-3- H COCFy CH-CH; H
pyridazyl
158 3,5-dichlorcocphenyl [H CH CH.CH, H
159 (1) H SO.CF; CH,CH, CN
160 (1) H S0.0F; CH, COOMe
161 (L) H S0.0F; CN, CO0H
162 4-flucrophenyl H S0.CF; CH-CH: OCH;
163 (I1) H S0,CF; CH, CN
lec4d d-methylphenyl H S0O;CF; CH-CH; OCH;
165 é-triflucromethyl- [H S80,CF; CH, CN
3-pyridyl
166 2-pyridyl H S0sCF; CH,CH, OCH;
167 &-chloro-5-flucro- [H S0.;CF; CH- CH
3-pyridyl
168 3-pyridyl H S0.CF; CH-CH, OCH;
169 4-pyridyl H S0.0F; CH.CH, OCH;
170 (L) Me |SO.CF: CHs CN
171 (L) Me [SO.CF; CH,C=C H
172 (IT) H S0.,CF; CH,C=C H
173 e-fluocro-3-pyridyl [H S0O.CF; CH-CH; OCH;
174 6-bromo-3-pyridyl H SO.CF; CH-CH- OCH;
175 3,5-dichleorophenyl ([Me |[COCE; CH-CH; H
176 3,5-dichlorophenyl [H COCF;y CH-CH; H
177 phenyl H S0.CF; CH-CH; H
178 (1) H SO,CH,CF; |CH.CH; H
178 (1) H SO,CH;CF; |CH,C=C H
180 3-chlorocphenyl H SO.CF; CH-CH- H
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Compound BN E, |R: EFz E.4
No.
81 4-zhlorophenyl H S0.CF, CH-CH- H
182 3-cyancphenyl H S0O;CF; CH;CH; H
183 d-nitrophenyl H SO.CF; CH.CH; H
184 3,5-dichlorophenyl H S0.CF; CH C=C H
185 d4-methylphenyl H S0O;CF; CH;CH; H
1586 4-cyancphenyl H SO;CFy CH;CHs H
187 4-methoxyphenyl H S0.CF; CH-CH: H
188 4-flucrophenyl H S0.CF, CH-CH- H
189 3,5-dibromophenyl H S0,CF, CH,CH; H
150 4-bromophenyl H S0;CFy CH;CH; H
131 3,5-dimethylphenyl H S0.CF; CH.CH; H
192 3-nitrophenyl H 50,CF; CH,CH, H
193 2, 4-dibromophenyl H 50.CF, CH.CH, H
154 3-nitro-5-broemophenyl H S0.CF, CH.CH; H
185 3,5- H S0,CF, CH.CH; H
bistriflucromethylphenyl
156 (1) H oW CH,CH; SCSSCH;COOCH;
187 (II) Me |CN CH,CH; SCSSCH;CH.CH;
198 (1) H |cw CH,CH; SCSSCH;OMe
1599 (1) Ho|ow CHLCH, SCSSCH;SMe
200 (T) H |cw CHLCH, SCSSCH,CO- (4-
methylphenyl)
201 3-tetrahydrofuranyl H CN CH;CH: H
202 3-tetrahydrocfuranyl H CN CH-CH. SMe
203 (1) H  |COEh CH,CH; H
204 (1) H  |COCH.CH; |[CF: H
205 (1) H  |CONH, CH,CH; H
206 (1) H |CONHMe |CH,CH; H
207 (1) H  |CcONMe, |CH.CH: H
208 (1) H  [wo. CH,CH; H
208 (1) H |CcOCClE, |CHLCH; H
210 (I) H CN phenylene [H
11 (1) Me |S0.0F, CH, H
2z (I) H COMe CH; CN
48 (1) H |cocCF, CH, cN

(I):
(II):

é-chloro-3-pyridyl
S5-chloro-3-thiazolyl
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Table 5

Compound No. AT E, Rae Y
212 H CF, H
213 (IT) H CF, H
214 H OCH, H
215 (L) H CFy 5-C1
216 (1) H CFs 5-F
217 (I H CFy 4-C1
218 (IT) H CF3 5-C1
219 (I1) H CF, 5-F
220 (II) H CF3 4-C1
221 (1) H CF, 3-Me
222 (1) H CF, 4-Me
223 (I) H CF, S-Me
Z2Z4 rhenyl H CF3 H
225 4-chlorophenyl H CFy H
ZZE 3-pyridyl H CF, H
227 6-chloro-5-fluocro-3-pyridyl [H CF, H
ZZ8 é-trifluoromethyl-3-pyridyl |[H CFy H
ZZ%9 6-flucro-3-pyridyl H CFy H
230 5,6-dichloro-3-pyridyl H CFs H
231 6-bromo-3-pyridyl H CF, H
232 (I) H CF, 4-F
233 (1) H CF, 3-F
234 (1) H CHCL, H
235 (1) H cCl, H
236 (I) H CH,C1 H
237 (I) Me CF, H
238 (1) H CHF, H
239 (I) H CF,Cl H
Z40 (I H CHCI1BRr H
241 (I) H CHBEr. H
242 (1) H CF,CF; H
243 Z2-chloro-S5-pyrimidinyl H CFy H
244 (I) H CH;Br H
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The nost preferred conpounds are the follow ng which
appear in Table 5:
Conpound No. 212: N-[1- ((6-chloropyridin-3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
Conpound  No. 227: N[ 1- ((6-chl oro-5-fl uoropyridin- 3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
Conpound No. 229: N-[1-((6-fluoropyridin-3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
Conpound No. 231: N[ 1- ((6- bromopyri di n- 3-
yl)met hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
Conpound No. 237: N-[ 1- (1-(6-chl oropyri din-3-
yl)ethyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
Conpound No. 238: N-[1- ((6-chloropyridin-3-
yl ) met hyl ) pyri di n-2(1H) -yl i dene] - 2, 2-di f| uor oacet am de,
Conpound  No. 239: 2-chloro-N-[1-((6-chl oropyridin- 3-
yl) et hyl ) pyridi n-2(1H) -yl i dene] - 2, 2-di f| uor oacet am de,
Conpound No. 242: N-[1-((6-chloropyridin-3-
yl ) met hyl ) pyri di n-2(1H) -yl i dene] - 2, 2, 3, 3, 3-
pent af | uor opr opanam de, and
Conmpound No. 243: N[ 1-((2-chl oropyri mdin-5-
yl ) et hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de.
Conpound No. 212 in Table 5, NJ[1-((6-chloropyridin-3-
yl ) et hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifluoroacetam de,
has the follow ng physical properties. These properties

have not been nentioned in any of the prior-art docunents.
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(a) In powder x-ray diffraction analysis, the conpound has
diffraction angle peaks at | east at the follow ng
diffraction angles (20): 8. 6+0. 2°, 14.2+0.2° 17.5#0. 2°,
18. 3£0. 2°, 19. 740. 2°, 22. 340. 2°, 30. 940. 2°, 35. 340. 2°
(b) In differential scanning calorinetry (DSC), the conmpound
exhibits a nelting point of 155 to 158°C

Exanpl es of the types of pests on which pest control
agents containing at |east one of the inventive conpounds of
chemcal formula (1) exhibit control effects are given bel ow.

Exanples of agricultural/horticultural pests include
| epi dopt erous pests (e.g., conmon cutworm cabbage arnyworm
arnmywor m cabbage butterfly caterpillar, dianondback noth,
beet armyworm rice stem borer, grass leaf roller, rice
green caterpillar, leaf roller noth, codling noth, |eaf
m ner noth, oriental tussock noth, pests belonging to the
genus Agrotis (Agrotis spp.), pests belonging to the genus
Hel i coverpa (Helicoverpa spp.), and pests belonging to the
genus Heliothis (Heliothis spp.)), hem pterous pests (e.qg.
aphi ds (Aphi di dae, Adel gi dae, Phylloxeridae) such as the
green peach aphid, cotton aphid, Aphis fabae, corn | eaf
aphi d, pen aphid, foxgl ove aphid, Aphi's craccivora,
Macr osi phum euphor bi ae, Macrosi phum avenae, Methopol ophi um
di rhodum grain aphid, Schizaphis gram num cabbage aphid,
turni p aphid, spiraea aphid, rosy apple aphid, woolly apple
aphi d, Toxoptera aurantii and br own citrus aphi d;

| eaf hoppers such as the green rice |eafhopper and the tea
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green | eaf hopper; planthoppers such as the small brown
pl ant hopper and the white-backed rice planthopper; stink
bugs such as the white-spotted bug, the southern green stink
bug, the brown-winged green bug and the rice |eaf bug;
whiteflies (Al eyrodidae) such as the silverleaf whitefly,
the sweet potato whitefly and the greenhouse whitefly; and
scale insects such as Pseudococcus constocki, the citrus
meal ybug, the white peach scale and the California red scale
(e.g., D aspididae, Margarodidae, Otheziidae, Aclerdiae,
Dact yl opi i dae, Kerri dae, Pseudococci dae, Cocci dae,
Eri ococci dae, Ast er ol ecani i dae, Beesoni dae,
Lecanodi aspi di dae, Cerococci dae)), col eopterous pests (e.qg.

rice water weevil, adzuki bean weevil, vyellow mealworm
Western corn root worm Southern corn root worm cupreous
chafer, soy bean beetle, striped flea beetle, cucurbit |eaf
beetle, Colorado potato beetle, rice leaf beetle, codling
noth larvae and |ongicorn beetles), pests belonging to the
order Acarina (e.g., the two-spotted spider mte, the
Kanzawa spider mte and Panonychus citri), hynenopterous
pests (e.qg., sawf | i es), ort hopt er ous pests (e.qg.,
grasshoppers and |ocusts), dipterous pests (e.g., the
housefly and leaf mner flies), thysanopterous pests (e.qg.

nmelon thrips and Western flower thrips), and plant parasitic
nemat odes (the root knot nematode, the root I|esion nenmatode,

the rice white-tip nemat ode and the pi ne wood nenat ode).
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Exanpl es of aninmal parasitic pests include hard-bodied
ticks (e.g., lone star tick, @lf Coast tick, cattle tick,
Rocky Mountain wood tick, Wst Coast tick, American dog tick,
Haemaphysal i s canpanul at a, Haemaphysal i s fl ava,
Haemaphysal i s | ongi cornis, Haemaphysalis negaspi nosa, | xodes
ni pponensis, |xodes ovatus, Wstern black-legged tick,
| xodes persul catus, castor bean tick, black-legged tick,

O ni thodoros noubata and brown dog tick), Cheyletidae spp

(e.g., Cheyletiella blackei and Cheyletiella vyasguri),
denobdex mtes (e.g., Denodex canis and Denodex cati),
Psoroptidae spp. (e.g., Psoroptes conmmunis), nange mtes
(e.q., Chori opt es bovi s and QO odect es cynotis),
Der manyssi dae spp. (e.qg., O ni t honyssus syl vi arum,

parasitoid mtes, feather mtes (e.g., Menacant hus cornutus
and Pt er ol i chus obt usi s), Tronbi cul i dae  spp. (e.qg.,
Hel eni cula myagawai and Leptotronbidium akanusi), fleas,
(e.g., the cat flea, dog flea,sticktight flea, human flea and
Oiental rat flea), chewing lice (e.g., dog |ouse, chicken
| ouse), sucking lice (e.g., hog l|ouse, dog sucking | ouse,
body | ouse, Pedi cul us humanus, pubic |ouse, common bed bug),
nmuscid flies, warble flies, stable flies, horse flies, sand
flies (e.g., biting sand fly), tsetse fly, tabanid flies,
aedi ne nosquitoes (e.g., the Tiger nosquito and yel |l ow fever
nosquito), culicine nosquitoes (e.g., Culex pipiens pallens),
anophel i ne  nosquit oes, biting mdges, buffalo gnats,

assassin bugs, t he phar aoh ant, nemat odes (e.q.
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St rongyl oi di dae, Ancyl ost omat oi dea, Strongyl i da (e.qg.,

Haenonchus cont ort us, Ni ppost rongyl us brasiliensis),

Trichostrongyl oi dea, Metastrongyloidea (e.g., Mtastrongyl us
apr, Anriostrongylus cantonesis, Aelurostrongylus abstrusus),
Oxyur oi dea, Hat er akoi dea (e.qg., Ascari di i dae galli),

Ascaridoidea (e.g., Anisakis sinplex, Ascaris |unbricoides
suum Parascaris equorum Toxocara canis, Toxocara cati),

Spirurida (e.g., Subul ur oi dea, Ghat host oma spi ni gerum

Physal optea praeputialis, Ascarops strongylina, Draschia
nmegast ona, Ascaria hamul osa, Dracuncul us  mnedi nensi s),

Filaroidea (e.g., Drofilaria inmtis, Wchereria bancrofti,

Onchocerca vol vul us, Loa | oa), Di oct ophynat oi dea,

Tri chinel | oi dea (e.qg., Trichuris vul pi s, Trichinella
spiralis)), Trematoda (e.g., Schistosoma japonicum Fasciola
spp.), Acanthocephal a, Cestoda (e.g., Pseudophyllidea (e.qg.,

Spi ronetra eri nacei eur opaei ), Cycl ophyl I'i dea (e.q.,

Di pyl i di um cani num), and Protozoa.

Health pests, nuisance pests, stored grain pests,
stored food pests and household pests include nosquitoes
(e.g., the Tiger nosquito and Culex pipiens pallens),
cockroaches (e.g., the snoky-brown cockroach, Periplaneta

fuliginosa, and the German cockroach), grain mtes (e.g.,

the comon grain mte), flies (e.g., the house fly,
Sar cophagi dae spp., sand flies, small fruit flies and
Chi ronom dae spp.), buffal o gnat s, biting m dges,
hynmenopterous insects (e.g., ants such as Canponotus
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japonicas and fire ants, and hornets such as the Japanese
giant hornet), arthropods of the order Isopoda (e.g., the
rough woodl ouse, wharf roach, pill bug), hem pterous insects
(e.g., comon bed bug), arthropods of the subphylum
M/riapoda (e.g., centipedes, Chilopoda spp., mllipedes),
art hropods of the order Araneae (e.g., the huntsman spider),

col eopterous insects (e.g., ground beetle), arthropods of

the order Collenbola (e.g., Onychiurus folsom), insects of
the order Dermaptera (e.g., the giant earwig), insects of
the order Othoptera (e.g., Stenopelnmatidae spp.), insects
of the order Coleoptera (e.g., adzuki bean weevil, rice
weevil, cadelle, rust-red flour beetle, white-nmarked spider
beet | e, deat hwat ch, bark Dbeetl es, dernmestid Dbeetles,
Chl orophorus diadena), insects of the order Lepidoptera

(e.g., pyralid noths, clothes noths), Hem peplidae spp.,
insects of the order Isoptera (e.g., the house termte,
western drywood termte, Cdontoternes fornosanus), and the
order Thysanura (e.g., oriental silverfish).

O these, preferred exanples of pests on which suitable
use nmay be nmade of the inventive pest control agent include
| epi dopt erous pests, hem pterous pests, thysanopterous pests,
di pterous pests, coleopterous pests, aninal parasitic fleas
and ticks, and canine heartworns (e.g., at |east one pest
selected from the group consisting of dianondback noth,
conmon cutworm cotton aphid, green peach aphid, snmall brown

pl ant hopper, brown rice planthopper, white-backed rice
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pl ant hopper, green rice |eafhopper, rice |eaf bug, brown-
wi nged green bug, western flower thrips, rice |eaf beetle,
rice water weevil, house fly, Haemaphysalis |ongicornis and
cani ne heartworm. Hem pterous pests, col eopteous pests and
har d- bodi ed ticks are nore preferred. Pl ant hoppers and the
green rice | eaf hopper are especially preferred.

Therefore, the pest control agents provided by the
present invention are exenplified by insecticides for
agricultural and horticultural wuse, <control agents for
internal animal parasites, control agents for externa
ani mal parasites, control agents for sanitary pests, contro
agents for nuisance pests, control agents for stored
grain/stored food pests, and control agents for household
pests. Insecticides for agricultural and horticultural use,
control agents for internal aninmal parasites and contro
agents for external aninmal parasites are preferred.

The pest control agents of the invention may be
prepared using, aside from a conpound of chemcal fornula
(1), a carrier suitable for the intended nethod of use.

Wien the pest control agent of the invention is an
agricultural pest control agent, the active ingredient is
generally mxed wth a suitable solid carrier, liquid
carrier, gaseous carrier, surfactant, dispersant and other
adjuvants, and the agent is furnished in any desired form
such as an enulsifiable concentrate, liquid formulation,

suspensi on concentr at e, wet t abl e powder , fl owabl e
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concentrate, dust, granules, tablets, oil solution, aerosol
or snoki ng agent.

Illustrative exanples of solid carriers include talc,
bentonite, clay, kaolin, diatomaceous earth, vermculite,
whi te carbon and cal ci um car bonat e.

[llustrative exanples of liquid carriers include
al cohols such as nethanol, n-hexanol and ethylene glycol,
ketones such as acetone, net hyl et hyl ketone and
cycl ohexanone, aliphatic hydrocarbons such as n-hexane and
kerosene, aromatic hydrocarbons such as toluene, xylene and
nmet hyl naphthal ene, ethers such as diethyl ether, dioxane
and tetrahydrofuran, esters such as ethyl acetate, nitriles
such as acetonitrile and isobutyronitrile, acid am des such
as dinethylformam de and dinethyl acetam de, vegetable oils
such as soy oil and cottonseed oil, dinethylsulfoxide, and
wat er .

Illustrative exanples of gaseous carriers include
liquid propane gas, air, nitrogen, carbon dioxide and
di net hyl et her.

Surfactants and dispersants which may be used for the
purpose of emulsification, dispersion, spreading, sticking
and t he like i ncl ude al kyl sul furic acid esters,
al kyl (aryl)sulfonic acid salts, polyoxyal kyl ene al kyl (aryl)

et hers, polyol esters, and ligninsulfonic acid salts.
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Adjuvants which nmay be used for inproving the
properties of the formulation include carboxynethyl cellul ose,
gum ar abi ¢, pol yethyl ene glycol and cal ci um st earate.

The above carriers, surfactants, di spersants and
adj uvants may each be used singly or in conbination, as
needed.

The active ingredient content wthin the above
fornul ation, although not particularly Ilimted, is typically
set to from1l to 75 W% in enulsifiable concentrates, from
0.3 to 25 W% in dusts, from1l to 90 wt% in wettabl e powders,
and fromO0.5 to 10 wt%in granul es.

The conmpounds of chemcal formula (1), fornulations
cont ai ning these conpounds, and m xtures of these with other
pest control agents may be suitably applied to, for exanple,
i nsect pests, plants, plant propagation materials (e.g.,
seeds, plant foliage, roots, germnated plants, and
seedlings), soils, nutrient solutions in hydroponics, solid
medi a in hydroponics, or roons needed to prevent infestation
by pests. Plants subjected to such application include
genetically nodified crops.

Such application may be carried out before and after
pest infestation.

In particular, the conpounds of chemcal formula (le),
formul ati ons containing the same, and conbi nations of these
with other pest control agents, by being applied at an

effective dose to a target selected from the group
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consisting of seeds, roots, tubers, bul bs, rhizones,
germnated plants, seedlings, soils, nutrient solutions in
hydroponics and solid nedia in hydroponics, and thus being
allowed to penetrate and translocate into the plant, are
able to control pests.

In cases where the above targets of application are the
seeds, roots, tubers, bulbs or rhizonmes of plants, preferred
exanples of the nethod of application are not particularly
limted provided penetration and translocation is unhindered
and include, for exanple, dipping nethods, dust coating
nmet hods, smearing methods, spraying nethods, pellet nethods
and fil mcoating nethods.

In the case of seeds, exanples of the nethod of
application include dipping, dust coat i ng, sneari ng,
spraying, pellet application, film coating and fum gation.
Dipping is a nmethod for imrersing the seeds in a liquid
solution of the pest control agent. Dust coating nethods
include dry dust coating which involves coating the pest
control agent in powdered formonto dry seeds, and wet dust
coating which involves coating the pest control agent in
powdered form onto lightly water-noistened seeds. O her
met hods are a snearing nethod for applying the pest contro
agent in a suspended formonto the surface of seeds within a
m xer, and a spraying nethod for spraying the sanme onto the
surface of the seeds. Addi tional nethods of application

include a pellet nmethod in which, when the seeds are forned
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together with a filler into pellets of a given size and
shape, treatnent is carried out by mxing the pest control
agent with the filler; a film coating nethod which entails
coating the seeds with a film containing the pest control
agent; and a fum gation nmethod which entails disinfection of
the seeds with the pest control agent that has been gasified
within a closed vessel.

In the case of application to germnated plants and
seedl ings, these plants nay be protected by application, via
systemc or parti al t r eat ment by di pping, foll ow ng
germ nation and foll owi ng energence fromthe soil, but prior
to transpl antati on.

In the case of application to seeds, roots, tubers,
bul bs or rhizomes, an additional consideration is planting
or dipping the seeds, roots, tubers, bulbs or rhizonmes for a
time sufficient to allow penetration and translocation of
the pest control agent. In such a case, the tinme and
tenperature at which dipping is carried out nmay be suitably
determ ned by a person skilled in the art in accordance with
the target of application and the type and dose of the
chem cal . In addition, the penetration and translocation
time is not subject to any particular limtation, and may be,
for exanple, 1 hour or nore. The tenperature during
penetration and translocation is, for exanple, from 5 to

45°C.
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Met hods of application to the soil are exenplified by
the application of the inventive conpound, fornulations
containing the same, or granules of mxtures thereof wth
ot her pest control agents, either into soil or onto soil
Preferred soil application methods are spraying, band
application, furrow application and planting hole treatnent.
Here, spraying treatnment is surface treatnment over the
entire surface area to be treated, and enconpasses
subsequent mnechani cal introduction into the soil.

Anot her useful nmethod of soli treatnent involves
application by drenching soil wth a solution of the
I nventive conpounds, a formulation containing the sane, or a
m xture thereof with another pest control agent that has
been emul sified or dissolved in water.

In the case of application to nutrient solutions in
nutricultural systens for the production of vegetables and
flowering plants, such as solid medium cultivation,
i ncluding hydroponics, sand culture, the nutrient film
technique (NFT) and the rock wool technique, it is obvious
that the inventive conpounds or formulations containing the
same, or mxtures of these with other pest control agents,
can be directly applied to an artificial plant growh nedi um
containing vermculite or a solid nmedium containing an
artificial mat for raising seedlings.

In the above application step, the effective dose of

the conpound of formula (1) or a salt thereof, or of a
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conpound of fornula (le) or a salt thereof, is preferably an
amount sufficient for the conpound of formula (1) or formula
(le) to penetrate and translocate in the subsequent
penetration and translocation step.

This effective dose may be suitably decided while
taking into consideration such factors as the properties of
the conmpound, the type and anount of the target of
application, the length of the subsequent penetration and
transl ocation step, and the tenperature. For exanple, in
the case of application to seeds, the dose of the conpound
of formula (1) or a salt thereof, or of the conmpound of
formula (le) or a salt thereof, is preferably from1l g to 10
kg, and nore preferably from10 g to 1 kg, per 10 kg of seed.
In the case of application to soil, the dose of the conpound
of formula (1) or a salt thereof, or of the conmpound of
formula (le) or a salt thereof, is preferably fromO0.1 g to
10 kg, and nore preferably froml1l g to 10 kg, per 10 ares of
cultivated [ and. In the case of foliar application to
plants, the dose of the conpound of forrmula (1) or a salt
thereof, or of the conpound of formula (le) or a salt
thereof, is preferably from 0.1 g to 10 kg, and nore
preferably from1l g to 1 kg, per 10 areas of cultivated | and.

In cases where the pest control agent of the invention
is an agent for controlling aninmal parasitic pests, it may
be furnished as, for exanple, a liquid fornulation, an

enmul sifiable concentrate, Iliquefied drop formulation, a
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spray, a foamformulation, tablets, granules, fine granules,
a dust, capsules, tablets, a chewable preparation, an
injection, a suppository, a cream a shanpoo, a rinse, a
resin formulation, a snoking agent or as poisonous bait.
Supply as a liquid fornmulation or a liquid fornulation for
drop is especially preferred.

In liquid fornmulations, adjuvants such as conmon
emul si fying agents, dispersants, spreaders, wetting agents,
suspendi ng agents preservatives and propellants nmay al so be
included, in addition to which ordinary filmformng agents
may be included as well. Surfactants which nmay be used for
emul sification, dispersion, spreading, sticking and the |ike
i ncl ude soaps, pol yoxyal kyl ene al kyl (aryl) et hers,
pol yoxyet hyl ene alkylallyl ethers, polyoxyethylene fatty
acid esters, higher alcohols and alkyl aryl sulfonates.
Exanpl es of di spersants i ncl ude casei n, gel atin,
pol ysaccharides, lignin derivatives, sugars and synthetic
wat er - sol ubl e pol yners. Exanpl es of spreading and wetting
agents include glycerol and polyethylene glycol. Exanpl es

of suspending agents include casein, gelatin, hydroxypropyl

cel lul ose and gum ar abi c. Exanpl es of stabilizers include
phenol - based antioxidants (e.g., BHI, BHA), am ne-based
antioxidants (e.g., diphenylamne), and organosulfur-based
ant i oxi dants. Exanpl es of preservatives include nethyl p-

oxybenzoate, ethyl p-oxybenzoate, propyl p-oxybenzoate and

butyl p-oxybenzoate. The above <carriers, surfactants,
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di spersants and adjuvants nmay each be used, as needed,

either singly or as conbinations thereof. In addition,
fragrances and synergists may also be included. In a liquid
fornmulation, it 1is suitable for the active ingredient

content in the pest control agents of the invention to be
generally froml to 75 wt %

Carriers used for preparing a cream formulation are
exenplified by non-volatile hydrocarbons (e.g., liquid
paraffin), lanolin fats added with water and oils, higher
fatty acids, fatty acid esters, vegetable oils, silicone
oi |l s, and water. In addition, emul sifying agents,
hunectants, antioxidants, fragrances, borax and ultraviol et
absorbers may each be used, either singly or in conbination
t hereof, as needed. Exanpl es of enul sifying agents include
fatty acid sorbitans, polyoxyethylene alkyl ethers and fatty
aci d pol yoxyet hyl enes. An active ingredient content within
the inventive pest control agent of generally from0.5 to 70
W% is appropriate in creamformnul ati ons.

In the case of capsules, pills or tablets, the active
ingredient within the inventive conposition is suitably
divided up and mxed with a diluting liquid or a carrier
such as starch, lactose or talc, in addition to which a
di sintegrant such as nagnesium stearate and/or a binder are
added. If necessary, the fornmulation may be tableted prior

to use.
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In the case of injections, preparation nust be carried
out as a sterile solution. The injection may include
sufficient salt or glucose to render the solution isotonic
with blood. Exanples of <carriers that may be used to
prepare the injection include organic solvents such as
gl yceri des, benzyl benzoate, isopropyl nyristate, the fatty
acid derivatives of propylene glycol and other esters, and
N- et hyl pyrrolidone and gl ycerol formal . An active
ingredient content within the inventive pest control agent
of generally from 0.01 to 10 w% is appropriate in
i nj ections.

Exanpl es of carriers for preparing a resin fornulation
i nclude vinyl chloride-based polyners and pol yuret hane. | f
necessary, a plasticizer such as a phthalic acid ester, an
adipic acid ester or stearic acid nmay be added as the base
for such formulations. After kneading the active ingredient
into this base, the resin forrmulation is shaped such as by
injection nolding, extrusion or nolding wunder applied
pressure. In addition, by suitably passing through such
steps as nolding and cutting, the fornulation may be
rendered into ear tags for aninmals and pest control collars
for aninals.

Exanples of carriers for poisoned bait include feed
substances and attractants (e.g., cereal flours such as
wheat flour and cornneal, starches such as corn starch and

potato starch, sugars such as granular sugar, barley nalt
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and honey, flood flavors such as glycerol, onion flavor and
mlk flavor, aninmal-based powders such as silkworm powder
and fish powder, and various pheronones). An active
i ngredient content within the inventive pest control agent
of generally from 0.0001 to 90 w% is appropriate in
poi soned bait.

Pest control may be carried out by admnistering the
I nventive pest control agent within the body of the target
animal, either orally or by injection, or by applying the
I nventive pest control agent to all or part of the body
surface of the target animal. Al ternatively, pest control
may also be carried out by coating places where it is
expected that pests will invade, parasitize or nove through
with the pest control agent of the invention.

The pest control agent of the invention nmay be used
directly as is, or may, depending on the particul ar case, be
applied after dilution with, for exanple, water, a liquid
carrier, or a conmercial shanpoo, rinse, feed or aninal
beddi ng.

Also, the pest control agents according to the
invention may be used in admxture with other chem cals,
such as fungicides, insecticides, acaricides, herbicides,
plant growh regulators and fertilizers. Chem cal s which
may be used in admxture include conmpounds cited in the
Pestici de Manual (13'" edition, published by The British Crop

Protection Council) and the Shibuya Index (13'" edition, 2008,
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publ i shed by the Shibuya Index Research G oup). Specific
exanpl es of insecticides, acaricides and nenatici des include
or ganophosphat e conpounds such as acephate, dichlorvos, EPN
fenitothion, fenamfos, prothiofos, profenofos, pyraclofos,
chlorpyrifos-nethyl, diazinon, fosthiazate and i m cyafos;
carbamat e conpounds such as nethonyl, thiodicarb, aldicarb,
oxanyl , pr opoxur , car baryl, f enobucar b, et hi of encar b,
f enot hi ocar b, pi ri mcarhb, carbofuran and benfuracarb;
nerei stoxin derivatives such as cartap and thiocyclam
organochl ori ne conpounds such as dicofol and tetradifon;
pyrethroid conpounds such as pernethrin, tefluthrin,
cyper net hrin, del tanet hri n, cyhal ot hrin, fenval erate,
fluvalinate, ethofenprox and silafluofen; benzoyl urea
conmpounds such as diflubenzuron, teflubenzuron, fl ufenoxuron
and chl orfluazuron; juvenile hornone-like conpounds such as
nmet hoprene; and nolting hornone-like conpounds such as
chr omaf enozi de. Exanples of other conpounds i nclude
buprof ezi n, hexythiazox, amtraz, chlordinmeform pyridaben,

f enpyr oxymat e, pyrimdifen, t ebuf enpyr ad, t ol f enpyr ad,

fluacrypyrim acequi nocyl , cyfl unet of en, f I ubendi zm de,
ethiprole, fipronil, ethoxazle, imdacloprid, clothianidin,
t hi anmet hoxam acetam prid, ni t enpyram t hi azcl opri d,
di not ef ur an, pynetrozi ne, bi f enazat e, spi rodi cl of en,
spi ronesi f en, floni cam d, chl or f enapyr, pyri proxyfen
i ndoxacarb, pyridalyl, spinosad, avernectin, mlbenycin,
cyneopyr af en, Spi net or am pyri fl uqui nazon,
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chlorantraniliprol e, cyantraniliprole, spi rotetramat,
| epi nmectin, nmet af | um nzone, pyr af | uprol e, pyri prol e,
hydr anet hyl non, triazamate, sulfoxaflor, flupyradifurone,
flonmetoquin, organonetallic conpounds, dinitro conpounds,
organosul fur conmpounds, urea conpounds, triazine conmpounds
and hydrazi ne conpounds.

The pest control agents of the invention nmay also be
used in adm xture or concomtantly with mcrobial pesticides
such as BT formulations and entonopathogenic virus
fornul ati ons.

Exanpl es of fungicides which may be used in adm xture
or concomtantly include strobilurin conmpounds such as
azoxyst robi n, kr esoxym et hyl , trifloxystrobin,
met om nostrobin and orysastrobi n; ani | i nopyri mdi ne

conpounds such as nepani pyrim pyrinethanil and cyprodinil;

azol e conpounds such as triadi mef on, bi tertanol,
triflum zol e, nmet oconazol e, pr opi conazol e, penconazol e,
flusilazole, nmycl obut ani |, cyproconazol e, t ebuconazol e,
hexaconazol e, prochloraz and simeconazol e; qui noxal i ne

conmpounds such as qui nonet hi onat e; dithi ocarbamat e conpounds
such as maneb, zineb, nmancozeb, pol ycarbamate and propi neb
phenyl car bamat e conpounds such as di et hof encar b;
organochl orine  conpounds such as chlorothal onil and
gui nt ozene; benzi m dazole conmpounds such as benonyl,
t hi ophanat e- met hyl and carbendazol e; phenyl am de conpounds

such as netal axyl, oxadixyl, ofurase, benalaxyl, fural axyl

62



10

15

20

25

and cypr of uram sulfenic acid conpounds such as
di chl of | uani d; copper conpounds such as copper hydroxi de and
oxi ne-copper; isoxazol e conpounds such as hydroxyi soxazol e;
or ganophosphorus conpounds such as fosetyl-alumnium and
tol cl of os-net hyl ;  N-hal ogenot hi oal kyl  conpounds such as
captan, captafol and fol pet; dicarboxyimde conpounds such
as procym done, iprodione and vinchlozolin; carboxyanilide
conpounds such as flutolanil, meproni |, f ur amepyr,
thi fl uzam de, boscal i d and pent hi opyr ad; nor phol i ne
conmpounds such as fenpropi norph and di net honor ph; organotin
conpounds such as fenthin hydroxide and fenthin acetate;
cyanopyrrol e conmpounds such as fludioxonil and fenpiclonil

and also tricyclazole, pyroquilon, carpropamd, diclocynet,

f enoxani | , fthalide, fl uazi nam cynoxani |, triforine,
pyrifenox, fenarinmol, fenpropidin, pencycuron, ferinzone,
cyazofam d, I proval i carb, bent hi aval i car b-i sopropyl,
i m noct adi n-al besi | at e, cyf |l uf enam d, kasuganyci n,

val i danyci n, streptonyci n, oxolinic acid, t ebuf | oqui n,
probenazol e, tiadinil and isotianil

Met hods for Synthesi zing the Conpounds of the Invention

(1) Compounds of chem cal formula (la) bel ow

[ Chem 7]

Ar/\lTlR3R4
Rz (la)

(wherein Ar is a phenyl group which may be substituted, or a

5- or 6-nenbered heterocycle which may be substituted;
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R, is a GC.g alkylcarbonyl group in which the alkyl
noiety may be substituted with a halogen atom a GCis
al kyl oxycarbonyl group in which the alkyl noiety may be
substituted with a halogen atom a GCy.g al kylsul fonyl group
in which the alkyl noiety nmay be substituted with a hal ogen
atom CONRsR; (wherein Rs and R; are each independently a
hydrogen atom or a C.¢ al kyl group which nmay be substituted
with a halogen), a C.g O O -al kyl phosphoryl group in which
the alkyl noiety nmay be substituted with a halogen atom a
cyano group, a fornyl group or a nitro group;

Rs is a C.g alkylene group which nmay be substituted
with a halogen atom a GC,.g al kenylene group which may be
substituted with a halogen atom a GC.g al kynylene group
which may be substituted with a hal ogen atom a phenylene
group which may be substituted, or a 5- or 6-nenbered
het erocyclic dival ent group which nmay be substituted; and

Ry, is a hydrogen atom a phenyl group which nay be
substituted, a 3- to 8-nenbered carbocycle or heterocycle
whi ch may be substituted, a hal ogen atom ORs, OCORs, OCOORs,
CORs, COORs, SRs, SORs, SORs (wherein Rs is a GC_.g al kyl group,
an aryl group or an aralkyl group, any of which nmay be
substituted with a halogen), NCOOR;, NNCO SRs, NNCS-CR;, N
CS-SRs, NOCOR, OCOR, OCOOR, OCOSR, OCSO0OR, O
CS-SRs, S-CSORs, SCS SR, SCOOR;, S COSRs (wherein Rs is
a C.s alkyl group which may be substituted, the substituent

being a halogen, a GC;., alkyloxycarbonyl group, a G4
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al kyl car bonyl gr oup, a benzoyl group which nmay be
substituted with a halogen or a Cy.4, al kyl group which nmay be
substituted with a halogen, a C.4 alkyloxy group or a GCy.4
al kylthio group), or NRRyp (wherein Ry and Ry, are each
i ndependently a hydrogen atom a C;.g al kyl group which may
be substituted with a hal ogen, a GC.s al kyl carbonyl group in
which the alkyl noiety may be substituted with a hal ogen
atom or a GC.g alkylcarbonyloxy group in which the alkyl
noi ety may be substituted with a hal ogen atom

with the proviso that when Ar is a 2,6-dichloro-4-
pyridyl group, R is not a GC.g alkyloxycarbonyl group in
which the alkyl noiety may be substituted with a hal ogen
at om
may be obtained by reacting, for exanple, a halide,
anhydride or ester of R (R having the sane neaning as
defined in above chemcal formula (1)) with a conpound of
the following chemcal formula (I1)
[ Chem 8]
A" NHRaR, (1 1)
(wherein Ar, Rs and R, have the sane neanings as defined in
above chemcal formula (1)), either in the presence or
absence of a base.

Car boxylic acid hal i des, car boal kyl oxy hal i des,
sul fonyl halides, O O -alkylphosphoryl halides, carboxylic
anhydri des, di al kyl di carbonates, carboxylic acid esters and

carbonic acid esters may be used as the halide, anhydride or
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ester of R. For exanple, the use of acetyl chloride, ethyl
chl or of or mat e, met hanesul f onyl chl ori de, di et hyl
chl orophosphate, trifluoroacetic anhydride or ethyl formate
I's preferred.

When the reaction is carried out in the presence of a
base, the base may be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal hydroxide
such as potassi um hydroxi de or sodium hydroxide, a tertiary
amne such as triethylam ne, or a substituted or
unsubstituted pyridine conmpound such as pyridine or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.qg., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly

or as conbinations of two or nore thereof. The use of

66



10

15

20

25

di net hyl f ormam de, acetonitrile, ethers, dichloronethane,
chloroformor the like is preferred.

The reaction nmay generally be carried out at from -80
to 100°C, and is preferably carried out in the range of 20
to 50°C.

Wen R, in the above chem cal conpound (la) is a Cy.s
al kyl carbonyl group in which the alkyl nmoiety nmay be
substituted with a halogen atom the conmpound of formula
(la) may be obtained by reacting the conpound of chem cal
formula (I1) with a carboxylic acid of the fornmula Ry-COCH
(wherein Rris a GC.g alkyl group which may be substituted
with a halogen atom in the presence of a dehydration-
condensati on agent.

A car bodi i m de conmpound such as
di cycl ohexyl car bodi i m de or 1- et hyl - 3-( 3-
di met hyl am nopr opyl ) carbodi i m de hydrochl oride may be used
as the dehydrati on-condensati on agent.

The reaction is preferably carried out using a solvent.
For exanpl e, amdes such as dinethylformam de and
di net hyl acetam de, nitriles such as acetonitrile, sulfoxides
such as dinethyl sul foxide, ethers such as diethyl ether and
tetrahydrofuran, esters such as ethyl acetate and butyl
acetate, aromatic hydrocarbons such as benzene, xylene and
tol uene, ketones such as acetone and nethyl ethyl Kketone,
al i phatic hydrocarbons such as hexane, heptane and octane,

and hal ogenated hydrocarbons such as dichl or onet hane,
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chlorof orm chl orobenzene and dichl orobenzene may be used
singly or as conbinations of two or nore thereof. The use
of , for exanple, dichloronethane or chloroformis preferred.

The reaction may be carried out at generally from -80
to 100°C, and is preferably carried out in the range of 20
to 50°C

Wen R, in above chemcal formula (la) is a cyano group
the compound of formula (la) nmay be obtained by reacting the
conpound of formula (Il) with a known cyanating reagent,
either in the presence or absence of a base.

Cyanating reagents that may be used for this purpose
i ncl ude cyanogen brom de, cyanogen iodide, 1-cyanoi m dazol e,
1- cyanobenzotri azol e, and substituted or unsubstituted
benzenesul f onyl cyani de.

When the reaction is carried out in the presence of a
base, the base may be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal acetate such
as sodium acetate, a tertiary amne such as triethylam ne,
or a substituted or unsubstituted pyridine conmpound such as
pyri dine or 4-di methyl am nopyri di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinmethylformam de, dinethylacetam de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.
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di net hyl sul f oxi de) , et hers (e.g., di et hyl et her
t et r ahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.q., di chl or onret hane, chl or of orm
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
ether such as diethyl ether or tetrahydrofuran, or a
hal ogenat ed hydr ocar bon such as di chl or onmet hane or
chloroformis preferred. The reaction nmay be carried out at
generally from O to 100°C, although it is preferable to add
the cyanating reagent at O0°C and gradually raise the
tenperature to about 20 to 50°C

The conmpound  of chem cal formula (I1) my be
synthesi zed from a conpound of chemical fornmula (llla) or
chemcal formula (111Db) bel ow
[Chem 9]
ATX (111 a)
(wherein X is a halogen, OIs or Qs)
[ Chem 10]
Ar/\NHz(l | 1 b)
(wherein Ar has the sane neaning as defined in above

chemcal fornmula (1)).
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When synthesis is carried out from the conpound of
formula (lIl1la), the conpound of formula (I1) nmay be obtained
by reacting the conpound of formula (llla) wth a conmpound
of the chemcal fornmula (IVa) bel ow
[Chem 11]

H2N1R3R4(Iva)

(wherein R; and Ry have the sane neani ngs as defined above in
chemcal formula (1)), either in the presence or absence of
a base.

Wen the reaction is carried in the presence of a base,
the base used for this purpose may be, for exanple, an
alkali netal hydride such as sodium hydride, a carbonate
such as potassium carbonate or sodium carbonate, an alkali
nmetal hydroxide such as potassium hydroxide or sodium
hydroxide, a tertiary amne such as triethylamne, or a
substituted or unsubstituted pyridine conpound such as
pyri dine or 4-di methyl am nopyri di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformam de, dinethylacetam de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et r ahydr of ur an), esters (e.gQ., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
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ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydr ocarbons (e.g., hexane, heptane, octane), or hal ogenated
hydr ocar bons (e.q., di chl or onet hane, chl or of orm
chl or obenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, an ether, dichloronethane
or chloroformis preferred.

The reaction may be carried out at generally fromO to
200°C, although it is preferable to add the reagent at 0°C
gradually raise the tenperature to about 20 to 50°C, then
let the tenperature rise to a higher tenperature as the
reaction proceeds.

The anmount of the conpound of forrmula (llla) added is
preferably not nore than one nole per nole of the conpound
of formula (IVa).

In the case of synthesis from the conpound of formula
(111b), the compound of formula (Il) nmay be obtained by
reacting a conpound of the following chemcal fornmula (I Vb)
with the conpound of formula (I11b)

[ Chem 12]

.R3R
X3 4(IVb)

(wherein R and Ry have the sanme neani ngs as defined in above
chemcal formula (1), and X is a halogen atom OIs or QOW),
either in the presence or absence of a base.

When the reaction is carried in the presence of a base,

the base may be, for exanple, an alkali netal hydride such
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as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary amne
such as triethylamne, or a substituted or unsubstituted
pyri di ne conpound such as pyri di ne or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl formam de, acetonitrile, an ether, dichloronethane
or chloroformis preferred.

The reaction may be carried out at generally fromO to
200°C, although it is preferable to add the reagent at 0°C

gradually raise the tenperature to about 20 to 50°C, then
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let the tenperature rise to a higher tenperature as the
reaction proceeds.

The anount of the conpound of fornmula (I1Vb) added is
preferably not nore than one nole per nole of the conpound
of formula (I11b).

Alternatively, the compound of formula (Il1) may be
obtained by adding a compound of the formula (1Vc) below,
either in the presence or absence of an acid, to the
conpound of formula (Il1lb) so as to form an imne, then
carrying out a reducing reaction.

[ Chem 13]

R3I_R4

0~
R’ (1Vc)

(In the formula, Ry and Ry, which may be the sane or
different, are each independently a hydrogen atom or a GC.7
al kyl group, and Ry and Ry may together forma ring, wth
the provisos that Ry and Ry are not both hydrogen atons and
that the sum of the nunmbers of carbon atons on Ry and Ry is
smaller than 7; and R, has the sane neaning as defined in
above chemical formula (1).)

It is preferable to use a solvent in the reaction.
[llustrative exanples of solvents that may be used include
| oner alcohols (e.g., nethanol, ethanol), acetonitrile,
di chl or onet hane and di chl oroet hane, with the use of nethanol

or ethanol being preferred.
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In cases where an acid is used, the acid may be, for
exanpl e, hydrochloric acid, a substituted or unsubstituted
benzenesul fonic acid, or acetic acid.

The reducing reaction may be carried out wusing a
hydri de reduci ng reagent such as sodi um borohydride, sodium
cyanoborohydri de or sodiumtriacetoxyborohydri de.

Alternatively, the reducing reaction may be carried out
by a catal ytic hydrogenation reaction using a netal catalyst.
Metal catalysts that may be used include palladium platinum
rhodi um nickel and iron.

The reaction may be carried out at generally from20 to
100°C.

(2) Conpounds of the formula (la) may be synthesized
from conmpounds of the followi ng chemcal formula (Va)

[ Chem 14]
Ar” " NH

Rz (Va)

(wherein Ar and R, have the sane neanings as defined in
above chemical formula (la).)

A conpound of formula (la) can be obtained by reacting
a compound of formula (Va) with a conpound of the fornula X-
RsRy (wherein Rz and Ry, have the sane neanings as defined in
above chemical fornula (1), and X is a hal ogen aton), either
in the presence or absence of a base.

When the reaction is carried in the presence of a base,

the base may be, for exanple, an alkali netal hydride such

74



10

15

20

25

as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary amne
such as triethylamne, or a substituted or unsubstituted
pyri di ne conpound such as pyri di ne or 4-
di met hyl am nopyr i di ne. The use of an alkali netal hydride
such as sodi um hydride is preferred.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinmethylformam de, dinethylacetam de),
nitriles (e.qg., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et r ahydr of ur an), esters (e.gQ., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.q., di chl or onret hane, chl or of orm

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, an ether, dichloronethane
or chloroformis preferred.

A conpound of formula (Va) can be obtained by reacting
a halide, anhydride, ester or the Ilike of formula R

(wherein R, has the sanme neaning as defined in above
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chem cal compound (1)) with a conpound of forrmula (I1lb),
either in the presence or absence of a base.

The halide, anhydride, ester or the like of formula R
which is used may be, for exanple, a carboxylic acid halide,
a carboal kyl oxy hali de, a sul fonyl hal i de, a 0O0-
al kyl phosphoryl halide, a carboxylic anhydride, a dialkyl
di carbonate, a carboxylic acid ester, a carbonic acid ester
or a cyanohal i de.

The reaction is preferably carried out using a solvent,
in whi ch case sol vent s such as am des (e.q.
di net hyl f or mam de, di nmet hyl acet am de) , nitriles (e.q.
acetonitrile), sulfoxides (e.g., dinethylsulfoxide), ethers
(e.g., diethyl ether, tetrahydrofuran), esters (e.g., ethyl
acet ate, but yl acetate), aromatic hydrocarbons (e.g.,
benzene, xyl ene, toluene), alcohols (e.g., nethanol, ethanol,
propanol ), ketones (e.g., acetone, nethyl ethyl Kketone),
ali phatic hydrocarbons (e.g., hexane, heptane, octane),
hal ogenat ed hydrocarbons (e.g., dichloronethane, chloroform
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
et her such as diethyl ether or tetrahydrofuran is preferred.

Wen the reaction is carried in the presence of a base,
the base may be, for exanmple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as

pot assi um hydroxi de or sodium hydroxide, a tertiary amne
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such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-
di net hyl am nopyr i di ne.

A conpound of formula (Va) can be obtained by reacting
a conmpound of fornmula R-NH, (wherein R, has the sane neani ng
as defined in above chemcal compound (1)) with a conpound
of formula (llla), either in the presence or absence of a
base.

The use of a solvent in the reaction is preferred, in
whi ch case solvents such as amdes (e.g., dinethylfornmam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
acetonitrile or the like is preferred.

Wen the reaction is carried in the presence of a base,
the base may be, for exanmple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as

pot assi um hydroxi de or sodium hydroxide, a tertiary amne
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such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-
di net hyl am nopyr i di ne.

(3) Conmpounds of the formula (la) may also be

synt hesi zed from conpounds of the follow ng chemcal formla

(Vb)
[ Chem 15]
HN,R3R4

R (W)

(wherein R, R and Ry, have the same neanings as defined in
above chemical fornmula (1)).

Compounds of the formula (la) can be obtained by
reacting a conmpound of the formula (Vb) with a conpound of
the formula Ar-CH-X (wherein Ar has the sanme neaning as
defined in above chemcal formula (1), and X is a hal ogen
atom OIs or OWs), either in the presence or absence of a
base.

Wen the reaction is carried in the presence of a base,
the base may be, for exanmple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary am ne
such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-
di net hyl am nopyri di ne. The use of an alkali netal hydride

such as sodi um hydride is preferred.
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The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.qg., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, an ether, dichloronethane
or chloroformis preferred.

The conmpound of fornmula (Vb) may be obtained by
reacting a halide, anhydride, ester or the like of the
formula R, (wherein R, has the same neaning as defined in
above chemcal formula (1)) with a conmpound of the formula
(I'va), either in the presence or absence of a base.

Exanpl es of halides, anhydrides and esters of the
formula R, that may be used include carboxylic acid halides,
car boal kyl oxy hal i des, sul f onyl hal i des, 0 0-

al kyl phosphoryl halides, carboxylic anhydrides, dialkyloxy
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di carbonates, carboxylic acid esters, carbonic acid esters
and cyanogen hal i des.

The use of a solvent in the reaction is preferred.
Sol vent s such as am des (e.qg., di met hyl f or mam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
et her such as diethyl ether or tetrahydrofuran is preferred.

Wen the reaction is carried in the presence of a base,
the base may be, for exanmple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary am ne
such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-
di net hyl am nopyri di ne.

Alternatively, the conmpound of fornmula (Vb) can be
obtained by reacting a compound of the formula R:-NH

(wherein R, has the sanme neaning as defined in above
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chem cal compound (1)) with a conpound of the fornmula X-RsR4
(wherein R and Ry have the sanme neani ngs as defined in above
chemcal formula (lI), and X is a halogen atom, either in
t he presence or absence of a base.

The use of a solvent in the reaction is preferred.
Sol vent s such as am des (e.qg., di met hyl f or mam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
acetonitrile or tetrahydrofuran is preferred.

Wen the reaction is carried in the presence of a base,
the base may be, for exanmple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary am ne
such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-

di net hyl am nopyri di ne.
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(4) Conpounds of the chemcal formula (Ib) bel ow can be
obtained by reacting a conpound of the formula ArCHELX
(wherein X is a halogen aton) with a conpound of the formula
R_NH, (wherein R, has the sane neaning as defined in above
chem cal conpound (1)), either in the presence or absence of
a base.

[ Chem 16]
N

Ra (i)

(In the formula, Ar and R, have the sane neanings as defined
in above chemcal fornmula (1).)

Wen the reaction is carried in the presence of a base,
the base may be, for example, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali netal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary am ne
such as triethylamne, or a substituted or wunsubstituted
pyridi ne conpound such as pyridi ne or 4-
di net hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformam de, dinethylacetam de),
nitriles (e.qg., acetonitrile), sul f oxi des (e.q.
di net hyl sul f oxi de) , et hers (e.g., di et hyl et her
t et r ahydr of ur an), esters (e.gQ., et hyl acet at e, but yl
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acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydr ocarbons (e.g., hexane, heptane, octane), or hal ogenated
hydr ocar bons (e.q., di chl or onret hane, chl or of orm
chl or obenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of
acetonitrile is preferred.

The reaction may be carried out at generally fromO to
200°C, although it is preferable to add the reagent at 20 to
40°C, and to carry out the reaction at 60 to 80°C.

(5) Conpounds of the followi ng chemcal formula (lc)
[Chem 17]

Ry
Ar” "NR3Ry

Rz (Ic)

(wherein Ry is a CG.g al kyl group, and Ar, R, Rs and R4, having
the same neanings as defined in above chemcal fornula (1))
can be obtained by reacting a halide, anhydride, ester or
the like of the formula R, (R, having the sanme neaning as
defined in above chemcal forrmula (1)) with a conpound of
the formula (Ma) below, either in the presence or absence
of a base.

[ Chem 18]

R
A RoRe

H (M a)

Ar
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(In the formula, R is a GC.g alkyl group, and Ar, R and R,
have the sane neanings as defined in above chem cal fornula
()

Exanpl es of halides, anhydrides and esters of the
formula R, which nmay be used include carboxylic acid halides,
car boal kyl oxy hal i des, sul f onyl hal i des, O 0-
al kyl phosphoryl hal i des, carboxylic anhydrides, dialKkyl
di carbonates, carboxylic acid esters and carbonic acid
esters. The use of, for exanple, acetyl chloride, ethyl
chl or of or mat e, met hanesul f onyl chl ori de, di et hyl
chl orophosphate, trifluoroacetic anhydride or ethyl formate
I's preferred.

When the reaction is carried in the presence of a base,
the base may be, for exanple, an alkali netal hydride such
as sodium hydride, a carbonate such as potassium carbonate
or sodium carbonate, an alkali nmetal hydroxide such as
pot assi um hydroxi de or sodium hydroxide, a tertiary amne
such as triethylamne, or a substituted or unsubstituted
pyri di ne conpound such as pyri di ne or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.
di net hyl sul f oxi de) , et hers (e.g., di et hyl et her
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t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
tol uene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m
chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, ethers, dichloronethane or
chloroformis preferred.

The reaction nmay be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

When the alkyl noiety of R, in the conpound of formula
(lc) is a C.g al kyl carbonyl group which nmay be substituted
with a halogen atom the conmpound of formula (lc) can be
obtained by reacting a carboxylic acid of the formula R»-
COOH (wherein Rr is a GC.g alkyl group which my be
substituted with a halogen aton) with a conmpound of the
formula (VMla) in the presence of a dehydration-condensation
agent .

A car bodi i m de conmpound such as
di cycl ohexyl car bodi i m de or 1- et hyl - 3- ( 3-
di met hyl am nopr opyl ) carbodi i m de hydrochl oride may be used

as the dehydrati on-condensati on agent.
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The reaction is preferably carried out using a solvent.
Sol vent s such as am des (e.qg., di met hyl f or mam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
tol uene), ketones (e.g., acetone, nethyl ethyl ketone),
al i phatic hydrocarbons (e.g., hexane, heptane, octane), or
hal ogenat ed hydrocarbons (e.g., dichloronethane, chloroform
chl or obenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of
di chl oronet hane or chloroformis preferred.

The reaction may be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

Wen R, in the compound of formula (lc) is a cyano
group, the conmpound of fornula (Ic) may be obtained by
reacting a known cyanating reagent wth the conpound of
formula (1Va), either in the presence or absence of a base.

Cyanating reagents which may be used for this purpose
i ncl ude cyanogen brom de, cyanogen i odi de, 1-cyanoi m dazol e,
1-cyanobenzotriazole, and substituted and unsubstituted
benzenesul f onyl cyani de.

Wen the reaction is carried out in the presence of a
base, the base used for this purpose may be, for exanple, an

alkali netal hydride such as sodium hydride, a carbonate
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such as potassium carbonate or sodium carbonate, an alkali
metal acetate such as sodium acetate, a tertiary am ne such
as triethylamne, or a substituted or unsubstituted pyridine
conpound such as pyridine or 4-di nethyl am nopyri di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
ether such as diethyl ether or tetrahydrofuran, or a
hal ogenat ed hydr ocarbon  such as di chl or omet hane  and
chloroformis preferred.

The reaction nmay be carried out at generally fromO to
100°C, although it 1is preferable to add the cyanating
reagent at 0°C and gradually raise the tenperature to about

20 to 50°C
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The conpound of fornula (Vla) can be obtai ned by adding
a conpound of the formula HbN-RsR, (wherein Ry and Ry have the
same neanings as defined in chemcal formula (1)) to a
conpound of the follow ng chemcal formula (Vi)

[Chem 19]

O
Ar)]\R1(V| 1)
(wherein R is the sane as above) in the presence or absence
of an acid so as to form an imne, then carrying out a
reduci ng reaction.

The reaction is preferably carried out using a solvent.
It is preferable to use a | ower alcohol such as nethanol or
ethanol, or dichloronethane or chloroform as the solvent,
al t hough the use of acetonitrile is also possible.

Wen an acid is used, the acid may be, for exanple,
hydr ochl ori de aci d, a substituted or unsubsti t ut ed
benzenesul foni c acid, or acetic acid.

The reducing reaction may be carried out wusing a
hydri de reduci ng reagent such as sodi um borohydride, sodium
cyanoborohydri de or sodiumtriacet oxyborohydri de.

The reducing reaction nmay be carried out by a catal yst
hydrogenation reaction using a netal catalyst. Met a
catalysts that may be wused include palladium platinum
rhodi um nickel and iron.

The reaction may be carried out at a tenperature in the

range of generally from20 to 100°C.
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(6) Compounds of the follow ng chem cal formula (1d)
[ Chem 20]

Ra (1d)

(wherein Ar, R, and Rs have the sane neanings as defined in
above chemcal formula (1)) can be obtained by reacting
carbon disulfide and a conpound of the fornmula Rs-X (wherein
Rs has the sanme nmeaning as defined in above chem cal fornula
(), and X is a halogen atom, in the presence of a base

with a compound of the chemcal forrmula (M I1) below that
can be synthesized by a nethod described in the literature
(Journal of Medicinal Chemstry 42(12), 2227-2234 (1999)).

[ Chem 21]

r/—N S

NH (M 11)

A

(In the fornula, Ar has the sane neaning as defined in above
chemcal formula (1).)

The base used for this purpose may be, for exanple, an
alkali netal hydride such as sodium hydride, a carbonate
such as potassium carbonate or copper carbonate, an alkali
nmetal hydroxide such as potassium hydroxide or sodium
hydroxi de, a netal oxide such as copper oxide or magnesium
oxide, a tertiary amne such as triethylamne, or a

substituted or wunsubstituted pyridine conpound such as
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pyridine or 4-dinethylam nopyridine. The use of a strong
base such as potassiumt-butylate is preferred.
The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.qg., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
et her such as tetrahydrofuran is preferred.

The reaction may be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C

A compound of the chemical fornula (le)

[ Chem 22]
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(wherein Ar, R, Y and R, are the same as defined above) can
be obtai ned by reacting a conpound of the formula (IX) bel ow
with a conpound of the fornmula ArCH(R) X (wherein Ar and R,
are the sane as defined above, and X is a hal ogen, OIs or
Ovs), in the presence or absence of a base.

[ Chem 23]

o (IX

(In the reaction, Y and R, are the sane as defi ned above.)

When the reaction is carried out in the presence of a
base, the base may be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal hydroxide
such as potassi um hydroxi de or sodium hydroxide, a tertiary
amne such as triethylamne, or a sSubstituted or
unsubstituted pyridine conmpound such as pyridine or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.
di net hyl sul f oxi de) , et hers (e.qg., di et hyl et her
t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
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toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), or hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m
chl orobenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of
acetonitrile is preferred.

The reaction may be carried out at generally fromO to
200°C, although it is preferable to add the reagent at 20 to
40°C, and carry out the reaction at 60 to 80°C

Conpounds of the above chemcal forrmula (1X) can be
obtained by reacting a conpound of the fornmula Ry-C(=0 X
Rie- O(=0) O(=O) Rie Or R4eQ(=O)OR (wherein X is a hal ogen atom
OIS or Ows; R is a G.s alkyl group; and Ry is as defined
above) with a conmpound of the formula (IXa) below, either in
t he presence or absence of a base.

[ Chem 24]

Yy
e

NHz (] Xa)

(In the formula, Y is as defined above.)

Wen the reaction is carried out in the presence of a
base, the base nmay be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal hydroxide

such as potassium hydroxi de or sodium hydroxide, a tertiary
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amne such as triethylamne, or a substituted or
unsubstituted pyridine conpound such as pyridine or 4-
di net hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformam de, dinethylacetam de),
nitriles (e.qg., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.qg., di et hyl et her

t et r ahydr of ur an), esters (e.gQ., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.q., di chl or onret hane, chl or of orm

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The wuse of
di et hyl f ormam de, acetonitrile, ethers, dichloronethane or
chloroformis preferred.

The reaction may be carried out at generally from -80
to 100°C, although it 1is preferable to carry out the
reaction in the range of 20 to 50°C

The conpound of above formula (I X) may al so be obt ai ned
by reacting a conpound of above fornmula (IXa) wth a

carboxylic acid of the formula R4 -COOH (wherein Re is the
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same as defined above) using a dehydration-condensation
agent, either in the presence or absence of a base.

A car bodi i m de conpound such as
di cycl ohexyl car bodi i m de or 1- et hyl - 3-( 3-
di net hyl am nopr opyl ) carbodi i m de hydrochl oride may be used
as the dehydrati on-condensati on agent.

When the reaction is carried out in the presence of a
base, the base may be, for exanple, a carbonate such as
pot assi um carbonate or sodium carbonate, a tertiary amne
such as triethylamne, or a substituted or unsubstituted
pyri di ne conpound such as pyri di ne or 4-
di met hyl am nopyr i di ne.

The reaction is preferably carried out using a solvent.
For exanpl e, am des (e.qg., di met hyl f or mam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
tol uene), ketones (e.g., acetone, nethyl ethyl ketone),
al i phatic hydrocarbons (e.g., hexane, heptane, octane), or
hal ogenat ed hydrocarbons (e.g., dichloronethane, chloroform
chl or obenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of

di chl oronet hane or chloroformis preferred.
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The reaction may be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

Compounds of above formula (le) can be obtained by
reacting a conpound of the formula Ry C(=0 X Rae-
C(=0 OC(=0O R4e Or Rb4e-C(=O OR (wherein X is a halogen atom
R is a Cy.g alkyl group, and Re is as defined above) with a
compound of the formula (1Xb) below or a salt thereof, in
t he presence or absence of a base.

[ Chem 25]

Ar \”/
NH (1 Xb)
(In the formula, Ar, R and Y are as defined above.)

When the reaction is carried out in the presence of a
base, the base may be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal hydroxide
such as potassi um hydroxi de or sodium hydroxide, a tertiary
amne such as triethylam ne, or a sSubstituted or
unsubstituted pyridine conmpound such as pyridine or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a
solvent or wusing a solvent which does not affect the
reaction. In cases where a solvent is used, solvents such

as amdes (e.g., dinethylformm de, di met hyl acet am de),
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nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, ethers, dichloronethane or
chloroformis preferred.

The reaction may be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

Compounds of above formula (le) nmay al so be obtained by
reacting a conpound of the above formula (1Xb) or a salt
thereof with a carboxylic acid of the fornula Rye- COOH
(wherein R4 is as defined above) using a dehydration-
condensation agent, either in the presence or absence of a
base.

A car bodi i m de conmpound such as
di cycl ohexyl car bodi i m de or 1- et hyl - 3- ( 3-
di met hyl am nopr opyl ) carbodi i m de hydrochl oride may be used

as the dehydrati on-condensati on agent.
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When the reaction is carried out in the presence of a
base, the base may be, for exanple, a carbonate such as
pot assi um carbonate or sodium carbonate, a tertiary amne
such as triethylamne, or a substituted or unsubstituted
pyri di ne conpound such as pyri di ne or 4-
di met hyl am nopyr i di ne.

The reaction is preferably carried out using a solvent.
For exanpl e, am des (e.qg., di met hyl f or mam de,
di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxi des (e.g., dinethylsulfoxide), ethers (e.g., diethyl
et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
tol uene), ketones (e.g., acetone, nethyl ethyl ketone),
al i phatic hydrocarbons (e.g., hexane, heptane, octane), or
hal ogenat ed hydrocarbons (e.g., dichloronethane, chloroform
chl or obenzene, dichl orobenzene) may be used singly or as
conbi nations of two or nore thereof. The use of
di chl oronmet hane or chloroformis preferred.

The reaction nmay be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

Compounds of the above fornmula (I1Xb) can be obtained by
reacting a conpound of above forrmula (IXa) with a conmpound
of the formula ArCH(R) X (wherein Ar, R and X are as defi ned

above), in the presence or absence of a base.
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When the reaction is carried out in the presence of a
base, the base may be, for exanple, an alkali netal hydride
such as sodium hydride, a carbonate such as potassium
carbonate or sodium carbonate, an alkali netal hydroxide
such as potassi um hydroxi de or sodium hydroxide, a tertiary
amne such as triethylam ne, or a sSubstituted or
unsubstituted pyridine conmpound such as pyridine or 4-
di met hyl am nopyr i di ne.

The reaction may be carried out in the absence of a

solvent or wusing a solvent which does not affect the

reaction. In cases where a solvent is used, solvents such
as amdes (e.g., dinethylformm de, di met hyl acet am de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.

di net hyl sul f oxi de) , et hers (e.g., di et hyl et her

t et rahydr of ur an), esters (e.g., et hyl acet at e, but yl
acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
ketones (e.g., acetone, nethyl ethyl ketone), aliphatic
hydrocarbons (e.g., hexane, heptane, octane), hal ogenated
hydr ocar bons (e.qg., di chl or onet hane, chl or of or m

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
di net hyl f ormam de, acetonitrile, ethers, dichloronethane or

chloroformis preferred.
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The reaction may be carried out at generally from -80
to 100°C, although it is preferable to carry out the
reaction in the range of 20 to 50°C.

In cases where (le) is synthesized via (IX) from a
conpound of chemcal fornmula (1Xa), or in cases where (le)
I's synthesized via (I Xb) froma conpound of chem cal formula
(I Xa), the reactions nmay be carried out consecutively
without renmoving the (IX) or (IXb), or the reactions from
(IXa) to (le) may be allowed to proceed simnultaneously

within the same reacti on vessel.

[ Exanpl es]

Next, the invention is described nore fully below by
way of working exanples, although the invention is not
limted by the working exanpl es.

Ref er ence Exanpl e 1 2-chl oro-5-[ N (2-

nmet hyl t hi oet hyl )] am nonet hyl pyri di ne (Conpound 23)

2-met hyl t hi oethylamne (3.0 g, 33 nmmol) was dissol ved
in 25 nL of anhydrous dinethylformam de, follow ng which 5.3
g (33 mvol) of 2-chloro-5-chloronethylpyridine, 1.6 g of 60%
sodi um hydride (net weight, 950 ny; 40 nmol) were added in
this order, and stirring at 70°C was carried out for 90
m nut es. The reaction mxture was cooled to 0°C and the
reaction was brought to conpletion by adding about 30 niL of
water a little at a time, after which the reaction mxture

was extracted twice with about 50 nL of dichl oronethane.
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The di chl oronmet hane phase was dried over anhydrous magnesi um
sul fate, concentrated, and subsequently purified by silica
gel colum chronmatography (hexane/ethyl acetate = 1.1 —

et hyl acetate — dichl oronet hane/ net hanol = 1:19 >

di chl or omet hane/ met hanol = 1:10), giving 4.6 g of the target
compound (yield, 649%.

Synt hesi s Exanpl e 1 2-chl oro-5-[ N-cyano- N- ( 2-

met hyl t hi oet hyl ) ] am nonet hyl pyri di ne (Conpound 1)

Anhydrous diethyl ether, 4 nL, was added to 123 ny
(1.16 mol) of cyanogen brom de, and the m xture was cool ed
to 0°C. To this were added, in order, 250 ng (1.16 nmol) of
2-chl oro-5-[ N- (2- net hyl t hi oet hyl ) ] am nonet hyl pyri di ne
(Reference Exanple 1) dissolved in 3 nL of anhydrous diethyl
ether, and 95 ng (1.16 mol) of sodium acetate, follow ng
whi ch the system was stirred overnight at room tenperature.
Next, about 10 nL of a 1% aqueous solution of sodium
hydroxi de was added to the reaction mxture and the m xture
was stirred for 1 hour, following which about 20 nL of
diethyl ether was added and liquid-liquid extraction was
carried out. The diethyl ether phase was washed with, in
order, about 10 nL of water and about 10 nL of 1%
hydrochloric acid, then dried over anhydrous nmagnesium
sul fate and concentrated under reduced pressure, giving 209
ng of the target conpound (yield, 75%.

Synt hesi s Exanpl e 2: 2-chloro-5-[N-fornyl - N-(2-

nmet hyl t hi oet hyl ) ] am nonet hyl pyri di ne (Conpound 29)
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Et hyl formate (10 nL) was added to 132 ng (0.61 nmol)
of 2-chl oro-5-[ N-(2-net hyl t hi 0) et hyl ] am nonet hyl pyri di ne
(Reference Exanple 1), and the system was refluxed for 3
hour s. Once the reaction mxture had returned to room
tenperature, the solvent was distilled off wunder reduced
pressure, and purification was carried out with silica gel
col um chromat ography (hexane/ethyl acetate = 7:3 — 1:1),
giving 159 ng of the target conpound (yield, 81%.

Synthesis Exanple 3: 2-chloro-5-[N-trifluoroacetyl - N

et hyl ] am nonet hyl pyri di ne (Conpound 21)

A solution of 140 ng (0.67 mmol) of trifluoroacetic
anhydride dissolved in 5 nL of anhydrous dichl oronet hane was
added dropwi se under ice cooling to a solution of 120 ny
(0.70 mol ) of et hyl - (2- chl or o- 5- pyri dyl net hyl ) am ne
synthesized by the nmethod described in US Pat ent
Application Publication No. 2009306041 and 101 ng (1 mol)
of triethylamne dissolved in 5 nL of anhydr ous
di chl or onet hane. Fol l owi ng dropwi se addition, the system
was stirred overnight at roomtenperature, then the reaction
m xture was washed with, in order, ice-cooled 1% aqueous
sodi um hydroxi de, water, 1% hydrochloric acid, then water,
and subsequently dried over anhydrous nagnesium sulfate.
The solvent was distilled off under reduced pressure, givVving
107 ng the target conpound (yield, 78%.

Synt hesi s Exanpl e 4. 2- chl or 0- 5- (N-cyano- N- 2-

I sopr opyl ) am nonet hyl pyri di ne (Conpound 15)
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Acetone (2 nL) and 1 nL of nethanol were added to 50 ny
(0.26 mmol) of 2-chloro-5-am noethylpyridine, 43 ng (0.52
mol ) of sodium acetate was added, and the mxture was
stirred at room tenperature for 4 hours. Next, 30 ng (0.78
mmol ) of sodi um borohydride was added, and the m xture was
stirred at room tenperature for 1 hour. The reaction
mxture was filtered and then concentrated, after which
ethyl acetate and water were added and liquid-liquid
extraction was carried out. The organic phase was dried
over anhydrous nmagnesium sulfate, then concentrated and
subsequently purified on a preparative TLC plate, giving 17
ng of 2-chloro-5-[N-(2-isopropylam nonethyl)]pyridine (yield,
36%) .

Using 57 nmg of the resulting 2-chloro-5-[N(2-
i sopropyl am nomet hyl )] pyridine, 54 ng of the target conpound
(yield, 47% was obtained by the nethod described in
Synt hesi s Exanpl e 1.

Synt hesi s Exanpl e 5: 2-chl oro-5-[ N-cyano- N- ( 2-

pr opar gyl ) ] am nonet hyl pyri di ne (Conpound 42)

2-chl or o- 5-am noet hyl pyridine (1,50 g, 10.6 nmmol) was
dissolved in 10 nL of anhydrous dinethylformam de, then 486
ng (net weight, 292 ng; 12.7 mmol ) of 60% sodi um hydri de and
1.25 g (10.6 nmol) of propargyl brom de were added in this
order, and stirring was carried out at 70°C for 3.5 hours.
The reaction mxture was returned to room tenperature and

the reaction was stopped by slowy adding water, after which
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the reaction mxture was extracted with ethyl acetate. The
ethyl acetate phase was dried over anhydrous magnesium
sulfate and subsequently concentrated, then purified by
silica gel colum chromatography (hexane/ethyl acetate =
1:1), gi vi ng 892 ny of 2-chl oro-5-[ N-( 2-
propar gyl )] am nonet hyl pyridine (yield, 47%.

Using 60 ng of the resulting 2-chloro-5-[N(2-
propar gyl )] am nonet hyl pyri dine, 20 ng of the target conpound
(yield, 30% was obtained by the nethod described in
Synt hesi s Exanpl e 1.

Synthesis Exanple 6: 2- chl or 0- 5-[ N- cyano- N- ( 6- chl or o- 3-

pyri dyl net hyl )] am nonet hyl pyri di ne (Conpound 17)

6- chl oro- 3-chl oronet hyl pyridine (648 ng, 4 mol), 50%
aqueous ammoni um cyani de solution (100 ng), and potassium
carbonate (590 ng, 5 mmol) were suspended in acetonitrile
(20 nm), and the mxture was refluxed under heating for 40
hours. The condensate was filtered while hot, the filtrate
was concentrated, and the residue was washed with ether and
water. The viscous mxture was recrystallized froma snall
amount of nethanol, giving 28 ng of the target conpound.

'H NVR (CDO 5, 6, ppn): 4.17 (4H, s), 7.40 (2H, d), 7.68 (2H,
dd), 8.31 (2H, d)

IR 2207 (CN)

M5 mz = 293 (MH)

Synt hesi s Exanpl e 7. 4-chl oro-[ N-cyano- N (4-

chl or obenzyl )] am nonet hyl benzene ( Conpound 55)
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The target conpound was obtai ned in an anount of 450 ng
(yield, 15% from 1.61 g of 4-chlorobenzyl chloride by the
same nethod as in Synthesis Exanple 6.

'HNWR (CDd 3, 8, ppm: 4.10 (2H, s), 7.23 (2H, d), 7.36 (2H,
d)
MS: mz = 291 (M+H)

Synthesis Exanple 8: N-[1-(6-chloro-3-pyridyl)ethyl]-N

cyanoet hyl am no (Conpound 18)

6- chl oro- 3-acetyl pyridine (1.03 g, 0.3 mmol) and a 30%
et hyl am ne-net hanol solution (1.0 nL) were mxed with 8 nL
of chloroform and the mxture was subjected to refluxing.
After 8 hours, 1 nL of 30% et hyl am ne-net hanol sol ution was
added and stirring was continued for 12 hours at the sane
t enper at ur e. The chloroform was distilled off and the
resi due was dissolved in 10 nL of nethanol, then ice-cool ed.

Sodi um borohydride (1 g) was added a little at a tine, and

the system was stirred overnight. The nethanol was
distilled off, and the residue was extracted wth
acetonitrile. The extract was then concentrated under

reduced pressure. Acetonitrile extraction and concentration
under reduced pressure were each repeated another two tines,
followng which the residue was dissolved in chloroform
washed with 1% aqueous NaCH, and the chloroform phase was
dried over solid KOCH The chloroform was distilled off
under reduced pressure, giving 790 ng of crude NJ1-(6-

chl oro-3-pyridyl)ethyl]-Nethyl am ne product (purity, 809% .
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Usi ng 100 ny of t he crude N[ 1- (6-chl or o- 3-
pyridyl)ethyl]-Nethylamne thus obtained, 55 ng (yield,
60% of the target product was obtained by the nethod
described in Synthesis Exanple 1.

'H NVR (CDO 5, &, ppn): 1.25 (3H t), 1.66 (3H d), 2.91 (2H,
m, 4.14 (1H q), 7.37 (1H, d), 7.73 (1H dd), 8.30 (1H d)

IR 2211 (CN), 2206 (CN)

Synt hesi s Exanpl e 9: 2-[ N- (6-chl or o- 3-
pyri dyl net hyl ) cyanam de] et hyl net hyl car bonotri t hi oat e
( Conpound 6)

Pot assium t-butylate (112 ng, 1 mol) was added to a
sol ution of (6-chl oro-3-pyridyl nethyl )-2-imno-1, 3-
thiazolidine (228 ng, 1 nmmol), synthesized by a method
described in the literature (Journal of Medicinal Chem stry,
42(12), 2227 (1999)), in 15 nL of tetrahydrofuran, and the
mxture was stirred for 30 mnutes at room tenperature,
following which 228 ng (3 mmol) of carbon disulfide was
added a little at a tinme and stirring was continued for 1
hour. Methyl iodide (142 ng, 1 mvol) was added dropw se and
the systemwas stirred for 2 hours. The insoluble solid was
renoved by filtration through Celite, and the filtrate was
concentrated under reduced pressure. The target conpound
was isolated as a yellow oil from the viscous residue by
silica gel colum chromatography using ethyl acetate/hexane
(1:1 volunetric ratio) as the devel oping solvent. The yield

was 130 ng (41%.
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IHNVR (CDO 5, &, ppm): 2.76 (3H, s), 3.31 (2H t), 3.63 (2H
t), 4.28 (2H, s), 7.38 (1H, d), 7.73 (1H, dd), 8.35 (1H, d)
IR 2211 (CN)

Synthesis Exanple 10: 2-chloro-5-[N-trifluorosulfonyl-N(2-

propynyl )] am nonet hyl pyri di ne (Conpound 152)

An anmount of 104 ng (0.58 mmol) of 2-chloro-5-[N-(2-
propynyl )] am nonet hyl pyri di ne obt ai ned by t he nmet hod
described in Synthesis Exanple 5 was dissolved in 10 nL of
anhydrous dichloronethane, 191 uL (1.16 mol, 326 ng) of
trifluorosul fonic anhydride was added, and the mxture was
stirred at room tenmperature for 2 hours. After reaction
conpletion, the reaction mxture was diluted by adding
di chl oromet hane, then washed with, in order, a 1% aqueous
sodi um hydroxi de solution and a 1% aqueous hydrochloric acid
solution, and subsequently dried over anhydrous magnesium
sul fate, concentrated under reduced pressure, and purified
by silica gel colum chromat ography (hexane/ethyl acetate =
2:8), giving 55 ng of the target conpound (yield, 30%.

Synt hesi s Exanpl e 11: 2-chl or 0- 5-[ N-cyano- N

(cycl opropyl net hyl )] am nonet hyl pyri di ne (Conpound 71)

The N-[(6-chloropyridin-3-yl)nethyl]cyanam de (30 ng,
0.18 nL) synthesized by the nethod in a conparative exanple
was dissolved in 3 nL of anhydrous dinethylformam de, 10 ng
of 60% sodium hydride (net weight, 6 ng; 0.26 nmol) was
added, and the mxture was stirred at room tenperature for

20 m nut es. Next , 52 ug (0.57 nmol ) of
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(chl oronet hyl ) cycl opropane and 5 ng of potassium i odi de were
added in this order, and the mxture was stirred at room
tenperature for 20 hours. Fol | owi ng reaction conpletion,
the reaction was stopped by adding a small anount of water
to the reaction mxture, and liquid-liquid extraction was
carried out with 1% hydrochloric acid and ethyl acetate.
The organi ¢ phase was washed with 1% hydrochloric acid, then
dried over anhydrous magnesium sulfate, concentrated under
reduced pressure, and purified on a preparative TLC plate
(one 0.5 mm pl ate; devel oped with hexane/ ethyl acetate = 1:1,
giving 18 ng of the target conmpound (yield, 45%.

Synt hesi s Exanpl e 12: 2-[ N- (6- Chl or o- 3-

pyri dyl net hyl ) cyanam de] et hyl O et hyl car bonodi t hi oat e

( Conpound 86)

1, 2-bi s(tosyl oxy)ethane (8.86 g; 24.0 nmol) was
dissolved in 100 nL of anhydrous di et hyl f or mram de,
followi ng which 2.00 g (12.0 mol ) of N[ (6-chloropyridin-3-
yl ) et hyl ] cyanam de synthesized by the nethod in a
conparative exanple, 500 ng of 60% NaH (net weight, 300 ny;
13.2 mmol) and 44 ng of KI were added in this order under
ice cooling, and the system was stirred at room tenperature
for 80 mnutes. Follow ng reaction conpletion, nmethanol was
added a little at a tine at 0°C, then the reaction was
stopped by adding water. Next, ethyl acetate and 1%
hydrochl oric acid were added to the system and |iquid-Iiquid

extraction was carried out. The organic phase was washed
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with 1% hydrochloric acid, dried over anhydrous nagnesium
sulfate and concentrated under reduced pressure, then

purified by silica gel colum chronmatography (hexane/ethyl

acetate = 2:8 — 6:4). When the fractions containing the
t ar get conpound wer e coll ected and concentr at ed,
di met hyl formam de remained in the concentrate. Hence, a

smal | amount of ethyl acetate was added and the concentrate
was washed twice with 1% hydrochloric acid, then dried over
anhydrous magnesium sulfate and concentrated under reduced
pressure to renove the dinethylformamde, giving 1.43 g of
2-[ N-(6-chl oro- 3-pyri dyl met hyl ) cyanam de] et hyl 4-
net hyl benzenesul f onate (Conpound 84). The yield was 33%
Anhydrous acetonitrile (3 nmL) was added to 45 ng (0. 28
mmol ) of potassium ethyl xanthate, a solution of 50 ng (0.14
mmol) of 2-[N-(6-chl oro-3-pyridyl nethyl)cyanam de] et hyl 4-
nmet hyl benzenesul fonate synthesized by the above-described
nmet hod dissolved in 2 nL of acetonitrile was added thereto,
and the mxture was stirred at 50°C for 50 mnutes.
Following reaction conpletion, the reaction mxture was
concentrated under reduced pressure, ethyl acetate and 1%
hydrochloric acid were added, and liquid-liquid extraction
were carried out. The organic phase was dried over
anhydrous magnesi um sul fate, then concentrated under reduced
pressure, purified on a preparative TLC plate (one 0.5 nm
plate, liquid-liquid extraction with hexane/ethyl acetate =

2:3), giving 23 ng of the target conpound (yield, 18%.
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Synt hesi s Exanpl e 13: 2-[ N (6-chl oro- 3-

pyri dyl net hyl ) cyanam de] et hyl benzyl (et hyl ) car banodi t hi oat e

( Compound 85)

Benzyl ethyl amne (55 ng, 0.41 mmol) was dissolved in
5 nL of anhydrous tetrahydrofuran, 46 ng (0.41 mmol) of
potassium t-butylate was added, and the mxture was stirred
at room tenperature for 20 m nutes. Next, 49 ug (62 ng,
0.41 mmol) of carbon disulfide, 50 ng (0.14 nmmol) of 2-[N
(6-chl oro- 3- pyri dyl met hyl ) cyanam de] et hyl 4-
nmet hyl benzenesul fonate (Conpound 84) synthesized by the
nmethod of Synthesis Example 12 dissolved in 3 nbL of
anhydrous tetrahydrofuran, and 5 ng of potassium i odi de were
added in this order, and the system was stirred at 40°C for
1 hour. Fol l owi ng reaction conpletion, a small anount of
wat er was added to stop the reaction, the reaction mxture
was filtered using Celite, and the filtrate was concentr at ed.
The concentrate was purified by silica gel col um
chr omat ogr aphy (hexane/ ethyl acetate = 7:3), giving 41 ng of
the target conpound (yield, 72%.

Tables 6 to 9 below present spectral data on the
conpounds obtained in Synthesis Exanples 1 to 13 and on
ot her conpounds obtai ned by simlar nethods.

In the tables, the synthesis nethods are referred to as
fol | ows.

A Methods simlar to those used in Synthesis Exanples 1 to

5 and 10
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B: Met hods simlar to those used in Synthesis Exanples 6
and 7

C. Methods simlar to that used in Synthesis Exanple 8

D Methods simlar to that used in Synthesis Exanple 9

E: Methods simlar to that used in Synthesis Exanple 11

F: Methods simlar to those used in Synthesis Exanples 12

and 13
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Table 6

Compound |Synthesis 1y (cpel 5 ) IR (KB 1 MS
No. Method NMR 3, O, PpPm (KBr, v, em™) or

2.40 (3H, , 2.89 (2H, , 3.35 (2H, , 4.27 (2H, , 7.40 (1H, d), 7.75 (1H, dd),

L A 8.36 51}1 :: ¢ ® ‘ = ‘ s ¢ ! ¢ ! 2211 (CN)
. .
1.32 (3H, t), 2.68 (2H, q), 2.87 (2H, t), 3.34 (2H, t), 4.27 (2H, s), 7.41 (1H, d),

2 a 7.74 (1H, dd), 8.37 (1H, d) 2211 (CN)
0.99 (3H, t), 1.69 (2H, m), 2.65 (2H, t), 2.86 (2H, t), 3.34 (2H, t), 4.27 (2H, s),

3 A 7.40 (1H, d), 7.74 (1H, dd), 8.36 (1H, d) 2211 (CN)
0.87 (3H, t), 1.69 (2H, m), 2.92 (2H, t), 4.19 (2H, s), 7.39 (1H, d), 7.71 (1H, dd),

4 a oo Em 4: « ) « ) ( ) ( ) « ) 2209 (CN)
1.96 (2H, m), 2.11 (3H, s), 2.58 (2H, t), 3.11 (2H, t), 4.21 (2H, s), 7.39 (1H, d),

5 A 7.71 (1H, dd), 8.35 (1H, &) 2210 (cK)
2.76 (3H 3.31 (2H, ), 3.63 (2H, t), 4.28 (2H 7.38 (14, d), 7.73 (1H, dd

s I (e 8 (e e d G4 9211 (e, m/z = 318 (MsH)
1.36 (3H, t), 3.30 (2H, t), 3.36 (2H, @), 3.61 (2H, t), 4.27 (2H, s), 7.39 (1H, d), —

7 E 7.73 (14, dd), 8.36 (1H, &) w/z = 332 (M+H)
1.02 (3H, t), 1.73 (2H, m), 3.30 (2H, t), 3.34 (2H, t), 3.61 (2H, t), 4.27 (2H, s), _

8 E 7.38 (1H, s), 7.73 (1H, dd), 8.36 (1H, d) m/z = 346 (M+H)
1.37 (3H, ), 2.33 (2H, t), 3.38 (2H 4,42 (2H 7.51 (1H

9 E (34, ), (2H, &), (2H, @), (2H, s), (14, s) 2213 (CN), m/z = 338 (M+H)
1.03 (3H, t), 1.75 (2H, , 3.32 (2H, t), 3.36 (2H, t), 3.62 (2H, t), 4.42 (2H, R

0 B3 e e e e e e 2214 (CN), m/z = 352 (M+H)
. .
3.19 (2H, t), 3.38 (3H, s), 3.61 (2H, £), 4.30 (2H, s), 7.38 (14, d), 7.72 (1H, dd),

11 a et EIH d: { s) { ) ( s) ( ) { ) 2212 (CN)
. .
0.83 (3H, t), 1.39 (2H, m), 1.65 (2H, m), 2.96 (2H, t), 4.19 (2H, s), 7.38 (1H, d),

12 A 7.71 (1H, dd), 8.33 (1H, 4) 2210 (cW)

13 a 2.83 (3H, s), 4.17 (2H, s), 7.41 (1H, d), 7.71 (1H, dd), 8.34 (1H, d) 2208 (CN)

12 N 1.30 (3H, t), 3.03 (2H, @, 4.20 (2H, ), 7.39 (1H, &), 7.71 (1H, dd}, .34 (1H, d) 2210 (CN)

15 a 1.29 (6H, d), 3.15 (1H, sept), 4.20 (2K, s), 7.39 (1H, d), 7.70 (1H, dd), 8.32 (1H, d) 2210 (CN)
2.23 (6H 2.54 (2H, t), 3.06 (2H, t), 4.26 (2H 7.37 (14, d), 7.73 (1H, dd

16 A 8.34 :11-(’ :;’ &8y 28 (28 (@ (e Ve 2211 (CN)
1.66 (1H, m), 1.82 (2H, m), 2.20 (1H, m), 3.03 (1H, m), 3.17 (1H, m), 4.13 (IH, ¢,

17 B 7.22 (1H, m), 7.68 (1K, d), 8.45 (1H, d), 8.57 (1H, s) 2207 (CN)
1.24 (3H, t), 1.65 (3H, d), 2.91 (2H 4.13 (1K 7.36 (1H, d), 7.72 (1H, dd

18 ¢ 12 :114’ d;, (3H, d), (2H, m), (1, @), (1M, d), (1H, dd), 2206 (CN)
1.28 (3H, t), 3.03 (2H 4.32 (2H 7.47 (1K

19 a (3H, t), (2H, q), (2H, =8), (1H, =) 2213 (CN)
1.12, 1.17 (3H, t), 2.12, 2.17 (3H, s), 3.28, 3.41 (2H, g), 4.53, 4.55 (2H, s), 7.29, _

20 A 7.35 (14, d), 7.41, 7.63 (2H, dd), 8.27 (1H, d) 1635 (C=0)
1.13, 1.26 (3H, t), 3.36, 3.44 (2H, q), 4.60, 4.61 (2H, s), 7.31, 7.38 (1H, d), 7.54, _

21 a 7.61 (1H, dd), 8.28, 8.30 (1H, d) 1691 (C=0)

22 a :_2: 5:3; ::, 3.25 (2H, m), 3.74 (3H, m), 4.44 (2H, m), 7.29 (1H, m), 7.58 (1H, m), 1702 (C=0)
. .
2.12, 2.13 (3H, s), 2.14, 2.21 (3H, s), 2.62, 2.67 (2H, t), 3.46, 3.54 (2H, t), 4.60,

24 - 4.63 (2H, s), 7.30, 7.36 (1K, d), 7.51, 7.63 (1H, dd), 8.27 (1K, d) m/z = 259 (M+H)
2.12, 2.13 (3H, s), 2.72 (3H, t), 3.57, 3.58 (3H, ), 4.58, 4.69 (2H, s), 7.07-7.43

23 A (6H, m), 7.68 (1H, dd), B.37 (1H, d) m/z = 337 (M+H)
1.98 (3H, s), 2.44 (2H, t), 3.29 (2H, t), 4.37 (2H, s), 7.33 (1H, d), 7.56 (2H, dd), _

26 2 7.63 (1H, td), 7.74 (1H, dd), 7.84 (2H, dd), 8.23 (1H, d) m/z = 357 (M+H)
2.10 (3H, s), 2.63 (2H, m), 3.43 (2H, m), 3.76 (3H, m), 4.52 (2H, s), 7.30 (1H, m), _

27 a 7.60 (1H, m), 8.30 (1H, m) m/z = 275 (M+H)
2.07 (3H, s), 2.58 (2H, t), 3.0l (3H, =), 3.38 (2H, t), 4.42 (2H, s), 7.36 (1H, d), _

28 2 7.80 (1H, dd), 8.34 (1H, d) m/z = 295 (M+H)
2.09, 2,10 (3H, s), 2.57, 2.61 (2H, t), 3.37, 3.42 (2H, t), 4,52, 4,55 (2H, s), 7.32, _

29 A 7.37 (1H, d), 7.56, 7.64 (1H, dd), B8.31, 8.32 (1H, d) m/z = 245 (M+H)
1.80 (3H, m), 2.60 (2H, m), 3.50 (2H, m), 4.74 (2H, m), 7.32 (1H, d), 7.42 (5H, m), _

30 A 7.53, 7.68 (1H, dd), 8.16 (1H, &) m/z = 321 (M+H)
2.11, 2.13 (3H, s), 2.67 (2H, t), 3.50, 3.58 (2H, ), 4.67, 4.74 (2H, s), 7.34, 7.38

31 A (18, d), 7.55, 7.62 (1H, dd), 8.30, 8.32 (1H, d) m/z = 313 (M+H)
1.33 (6H, t), 2.06 (3H, s), 2.56 (2H, t), 3.09 (2H, m), 4.08 (4H, m), 4.26 (2H, m),

33 A 7.32 (1H, d), 7.72 (1H, dd), 8.33 (1H, d) m/z = 353 (M+H)
2.13 (3H, s), 2.90 (2H, t), 3.14 (2H, £), 4.19 (2H, s), 7.44 (1H, d), 8.17 (1H, dd),

34 a B (2H, ® (28, © (2, 2 He ¢ ! m/z = 361 (M+H)
1.26 (3H, t), 2.98 (2H, , 4.19 (2H, , 7.35 (5H,

5 a ( ) (2H, g (28, =) (5H, m) m/z = 161 (M+H)
1.29 (3H, t), 3.02 (2H, , 4.22 (2H, , 7.36 (1H, dd), 7.73(1H, dd), 8.56 (1H, d),

36 a b d:u (2 @ (28,8 ! ! ¢ ! (1, 4 n/z = 162 (M+H)
. .
1.27 (3H, t), 3.00 (2H 4.16 (2K 7.27 (2H, d), 7.35 (2H, d)

27 a [E (21, @, (@H, 5, (21, @, (21, & mfz = 195 (MeH)

30 a 1.12 (3H, tx2), 2.11, 2.18 (3H, s), 3.28, 3.43 (2H, t), 4.51, 4.59 (2H, s), 7.29 (SH,
m)

10 a 1.07 (3H, m), 3.25 (2H, m), 3.74 (3H, s), 4.47 (2H, s), 7.28 (5H, m)

4 a 1.25 (3H, t), 2.99 (2H, @), 4.20 (2H, =), 7.11 (1H, m), 7.25 (1H, m), 7.36 (1H, m) mfz = 167 (M+H)

12 a 2.54 (1H, t), 3.81 (2H, d), 4.30 (2H, s), 7.40 (1H, d), 7.73 (1H, dd), B.39 (1H, d) miz = 206 (M)

43 a :A)sz ;2:,3 d(clll).r, ;;19 (2H, s), 5.37(2H, ddx2), 5.85 (1K, tdd), 7.39 (1H, d), 7.71 (1H, n/z = 208 (M+H)
4.10 (2H, s), 4.17 (2H, s), 7.33 (6H, m), 7.65 (1H, dd), 8.23 (1K, d

" N (2H, s) (2H, s) (6H, m) ( ' ( ) m/z = 258 (M+H)
1.32 (34, t), 3.03 (2H, @, 4.23 (2H, s), 7.53 (1K, m), 7.64 (3H,

45 A ( ) { Q) { s) ( m) ( m) m/z = 186 (M+H)
1.32 (3H, t), 3.06 (2H, @), 4.31 (2H, s), 7.75 (1K, d), 7.93 (1H, dd), 8.68 (1H, d

26 a ( ) (2H, q) (2H, s) ( ) ( ) ( ) m/z = 230 (M+H)
. . . . . .97

a7 a 2 1.: :i:, ::, 2.78 (2H, t), 3.25 (2H, t), 4.38 (2H, s), 7.76 (1H, d), 7.97 (1H, dd), nfz = 276 (MHH)
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Table 7

Compound |Synthesis 15 (cpel,, & ) IR (KB ) Ms
-NMR m,
No, Method ar Or PP Eo Veoom °r

1.26 (3H, t), 2.56 (2H, m), 2.81 (2H, q), 3.24 (2H, t), 4.38 (2H, s), 7.75 (1H, 4), 7.96 _

48 A (1, &), 8.71 (1H, 5) m/z = 290 (M+H)
2.75 (2H, t), 3.05 (2H, t), 3.73 (2H, s), 4.20 (2H, s), 6.18 (1lH, d), €.31 (1H, dd), _

49 A 7.35 (1K, d), 7.38 (1H, d), 7.71 (1H, dd), B.31 (1H, d) m/z = 308 (M+H)
2.65 (2H, t), 2.89 (2H, t), 3.72 (2H, s), 4.11 (2H, s), 7.30 (6H, m), 7.64 (1K, dd), _

50 A 826 (11, d) m/z = 318 (M+H)
3.44 (2H, m), 3.48 (2H, m), 4.23 (2H, s), 7.37 (1K, d), 7.61 (2H, m), 7.70 (2H, m), 7.91 _

51 A (2H, m), 8.33 (1H, d) m/z = 336 (M+H)

52 A 3.12 (2H, td), 3.17 (2H, td), 4.18 (2H, s), 7.31 (6H, m), 7.68 (1H, dd), 8.25 (1H, m) m/z = 304 (M+H)
3.43 (2H, t), 4.1% (2H, t), 4.35 (2H, s), 6.88 (2H, d), 7.02 (1H, m), 7.31 (3H, m), 7.72 _

53 A (1H, dd), B.36 (1H, d) m/z = 288 (M+H)
2.01 (3K, s), 3.17 (2K, t), 3.50 (2H, q), 4.24 (2H, s), 5.92 (1H, brs), 7.39 (1H, d), _

54 A 7.69 (1H, dd), 8.36 (1K, d) m/z = 253 (M+H)

55 B 4.08 (4H, =), 7.23 (4H, d), 7.36 (4H, d) m/z = 291 (M+H)
2.96 (2H, t), 3.20 (2H, t), 4.07 (2H, s), 7.17 (2H, m), 7.29 (4H, m), 7.48 (1K, dd), _

57 E 8.18 (1K, 4) m/z = 272 (M+H)
3.43 (2H, t), 4.98 (2H, s), 4.53 (2H, t), 7.33 (1K, d), 7.47 (1H, m), 7.60 (1H, m), 7.71 _

58 E (1H, dd), 8.03 (2H, m), 8.35 (1H, d) m/z = 316 (M+H)

59 E 3.98 (2H, =), 4.36 (2H, s), 7.45 (1H, &), 7.74 (1H, dd), 8.42 (1H, d) m/z = 207 (M+H)

61 E 2.11 (3H, s), 3.28 (2H, t), 4.27 (4H, m), 7.40 (1K, d), 7.71 (1H, dd), 8.36 (1H, d) m/z = 254 (M+H)

62 E 2.25 (3H, s), 4.17 (2H, s), 4.33 (2H, s), 7.39 (1K, d), 7.72 (1H, dd), 8.37 (1H, d) m/z = 228 (M+H)

68 E 2.21 (1H, 4d), 2.58 (1H, dd), 3.08 (2H, m), 3.32 (1H, dd), 4.31 (2H, d4d), 7.39 (1H, d),
7.72 (1H, dd), 8.36 (1H, d)

69 E 2.60 (1H, dd), 2.88 (2H, m), 3.21 (1M, m), 3.49 (1H, dd), 4.31 (2K, s), 7.38 (1H, d),
7.74 (1H, dd), 8.39 (1H, d)

70 E 2.70 (2H, t), 3.30 (2H, t), 3.73 (3H, s), 4.25 (2H, s), 7.38 (1H, d), 7.72 (1H, dd),
8.35 (1K, d)
0.27 (2H, m), 0/66 (2H, m), 1.06 (1H, m), 2.88 (2H, d), 4.26 (2H, s), 7.40 (1H, 4), 7.75 _

7 E (1H, dd), 8.34 (1K, &) w/z = 222 (M+H)

72 A 2.14 (3H, s), 2.77 (2H, t), 3.23 (2H, t), 4.28 (2H, s), 7.87 (1H, d), 8.28 (1H, d) m/z = 276 (M+H)
1.69 (3H, d), 2.90 (3H, s), 2.77 (2H, m), 3.08 (2H, m), 4.23 (1H, q), 7.38 (1H, d), 7.76 _

73 c (K, ad), 8.93 (15, d) m/z = 256 (M+H)

74 A 2.15 (3H, s), 2.75 (2H, t), 3.23 (2H, t), 4.24 (2H, s), 7.51 (1H, s) m/z = 248 (M+H)

75 A 1.27 (3K, t), 2.58 (2H, q), 2.78 (2H, t), 3.21 (2H, t), 4.42 (24, s), 7.51 (1H, s) m/z = 262 (M+H)
2.22 (2H, m), 2.92 (4H, m), 3.63 (1M, m), 4.26 (2K, 5), 7.39 (1H, d), 7.73 (1K, dd),

76 R (2H, m) (45, m (1H, m) (2H, s) ( ) ( ) m/z = 254 (M+H)
8.36 (1K, d),
1.36 (3K, d), 2.11 (34, d), 2.62 (1H, dd), 2.79 (1H, dd), 3.15 (1K, m), 4.29 (1H, d),

7 A 4.32 (1M, d), 7.38 (1H, d), 7.76 (1M, dd), 8.37 (1M, &) m/z = 256 (M+H)
2.11 (3H, s), 2.75 (2H, t), 3.21 (2H, t), 4.27 (2K, s), 7.00 (1H, dd), 7.89 (1H, td),

78 A ( s) ( ) ( ) ( s) ( ) ( ) m/z = 226 (M+H)
8.19 (1H, d)

79 A 2.14 (3H, s), 2.78 (2H, t), 3.23 (2H, &), 4.30 (2H, s), 7.59 (1H, dd), B.21 (1H, s) m/z = 260 (M+H)

80 A 1.30 (3H, t), 3.01 (2H, q), 4.21 (2H, s), 7.54 (1H, d), 8.19 (1H, s) m/z = 214 (M+H)
3.60, 3.68, 3.70 (2H, dtx2), 4.60, 4.69 (2H, tx2), 4.77, 4.78 (2H, sx2), 7.33, 7.39 (1H, _

81 A dx2), 7.55, 7.63 (1H, ddx2), 8.30, 8.33 (1H, dx2) m/z = 285 (M+H)
3.30 (2H, dt), 4.31 (2H, s), 4.31-4.73 (2H, m), 7.39 (1K, d), 7.73 (1H, dd), 8.36 (IH,

82 A o ¢ ! (28, = (2, = (3, @) ¢ ! { m/z = 214 (M+H)

83 E 4.18 (2H, s), 4.32 (2H, s), 7.40 (1H, d), 7.48 (1H, s) 7.69 (1H, dd), 8.33 (1H, d) m/z = 299 (M+H)
2.47 (3H, s), 3.31 (2H, t), 4.21 (2H, t), 4.23 (2K, s), 7.37 (3H, m), 7.68 (1K, dd), _

84 E 7.79 (2K, d), 8.30 (1H, d) m/z = 366 (M+H)
1.22 (3K, tx2), 3.36 (2H, tx2), 3.60 (2H, tx2), 3.71 (2H, q), 4.02 (2H, q), 4.28, 4.32 _

85 F (2H, sx2), 4.94, 5.31 (2H, sx2), 7.32 (6H, m), 7.74 (1H, m), 8.38 (1H, m) m/z = 405 (M+H)
1.42 (3K, t), 3.31 (2H, t), 3.38 (2H, t), 4.28 (2H, s), 4.63 (2H, q), 7.38 (1H, d), 7.72 _

86 F (1M, ad), 8.37 (1H, d) m/z = 316 (M+H)
3.25, 3.47 (3H, sx2), 3.36 (2H, tx2), 3.60 (2H, tx2), 4.29, 4.32 (2H, sx2), 4.98, 5.33 _

88 F (2H, sx2), 7.18-7.37 (6H, m), 7.73 (2H, m), 8.41 (1H, m) m/z = 391 (M+H)
1.74 (3K, m), 3.19 (1H, m), 3.37-3.82 (1H, m), 4.31-4.66 (2H, m), 5.33 (1H, m), 7.37 _

89 c (1H, dx2), 7.57, 7.70 (1H, ddx2), 8.35, 8.38 (1H, dx2) m/z = 299 (M+H)

90 F 1.39 (6H, d), 3.30-3.40 (4H, m), 5.73 (1H, m), 7.38 (1K, d), 7.73 (1H, dd), 8.37 (I1H, &) m/z = 330 (M+H)
0.92 (3H, t), 1.37 (4H, m), 1.79 (2H, m), 3.31 (2H, t), 3.38 (2H, t), 4.29 (2H, s), 4.57 _

1 F (2H, t), 7.38 (1H, d), 7.73 (1H, dd), 8.37 (1H, d) m/z = 358 (M+H)
1.70 (3H, d), 3.22 (2H, m), 4.29 (1H, g), 4.64 (2K, m), 7.39 (1H, d), 7.74 (1H, dad), _

92 c 833 (11, d) m/z = 228 (M+H)
1.00 (3H, t), 1.38 (2H, m), 3.31 (2H, t), 3.38 (2H, t), 4.29 (2H, s), 4.53 (2H, t), 7.38 _

93 F (1H, &, 7.73 (1H, dd), 8.37 (1H, &) m/z = 330 (M+H)
0.96 (3H, t), 1.41 (2H, m), 1.80 (2H, m), 3.31 (2H, t), 3.38 (2H, t), 4.28 (2H, s), 4.58 _

94 F (2H, t), 7.38 (1H, d), 7.73 (1H, d4d), B.36 (1H, d) m/z = 344 (M+H)

95 A 3.68, 3.76 (2H, tdx2), 4.78, 4.88 (2H, sx2), 5.85-6.15 (1K, m), 7.52, 7.56 (1H, sx2) m/z = 309 (M+H)
1.73 (3H, d), 3.16, 3.49 (2H, mx2), 5.27, 5.37 (1H, gx2), 7.33, 7.40 (1H, dx2), 7.56, _

96 ¢ 7.70 (1K, dx2), 8.36 (1H, d) m/z = 317 GH)
3.60, 3.71 (2H, tdx2), 4.79 (2H, s), 5.85-6.18 (1H, m), 7.36, 7.40 (1H, dx2), 7.53, 7.60 _

o7 A (1H, ddx2), 8.30, 8.36 (1H, dx2) m/z = 303 (M+H)
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Table 8

Compound |Synthesis 1 (coel,, & ) IR (KB 1 MS
No. Method NMR 3/, O, ppm (KBr, v, cm ) or

3.59, 3.87 (2H, tdx2), 4.76, 4.85 (2H, sx2), 5.86-6.17 (1K, m), 7.37, 7.41 (1H, dx2), 7.55, 7.62 _

98 F (1H, dx2), 8.31, 8.32 (1H, sx2) m/z = 319 (MHH)

90 a 3.59 (2H, m), 5.11 (2H, m), 6.10 (1H, m), 7.37 (1H, d), 7.60 (1H, &), 8.32 (1H, s) m/z = 351 (M+H)
2.03 (2H, m), 2.47 (3H, s), 3.08 (2H, t), 4.12 (2H, t), 4.18 (2H, s), 7.38 (3H, m), 7.70 (1K,

1oo e, 778 ar, @, 8.33 @ m/z = 380 (M+H)
1.43 (3H, t), 2.10 (2H, m), 3.10 (2H, t), 3.20 (2H, t), 4.21 (2H, s), 4.66 (2H, q), 7.39 (1H, d), _

01 F 7.71 (1H, dd), 8.34 (1K, d) m/z = 330 (M+H)
1.00 (2K, t), 1.83 (2K, q), 2.11 (2K, q), 3.09 (2H, t), 3.19 (2H, t), 4.21 (2H, s), 4.55 (2H, t), _

02 F 7.38 (1H, d), 7.71 (1H, dd), B.34 (1H, d) m/z = 344 (M+H)
1.25 (3, m), 2.12 (2H, m), 3.06, 3.12 (2K, tx2), 3.36, 3.40 (2H, tx2), 3.71, 4.05 (2H, qx2), _

103 F 4.19, 4.23 (2H, sx2), 4.94, 5.33 (2H, sx2), 7.33 (74, m), 7.72 (1M, m), 8.33 (1H, m) m/z = 419 (M+H)

104 a 3.58 (2H, m), 4.67 (2H, m), 5.77-6.07 (1H, m), 7.41 (1H, d), 7.72 (1H, dd), 8.37 (1H, d)
1.01, 1.17 (3H, tx2), 1.72 (3K, dx2), 3.02-3.54 (2H, m), 5.28, 5.38 (1H, qx2), 7.34, 7.38 (1H, dx _

105 € o, 7.57, 1.66 (an, aaxz), 8.37 @, m m/z = 281 (MH)

107 c 1.02 (3H, t), 1.72 (3H, d), 3.28 (2H, m), 5.26 (1H, q), 7.37 (1H, d), 7.77 (1H, d), 8.44 (1K, d) m/z = 317 (M+H)
1.70, 1.75 (3H, dx2), 3.16-3.58 (2H, m), 5.30 (1H, q), 5.61-5.96 (1H, m),6 7.38, 7.41 (1K, dx2), _

108 ¢ 7.73 (1H, dd), 8.41, 8.44 (1H, dx2) m/z = 353 (M+H)
1.01 (3H, m), 2.03, 2.24 (2H, mx2), 3.32, 3.72 (2H, mx2), 5.03 (1H, @), 5.60-6.20 (1H, m), 7.37, _

108 ¢ 7.41 (1H, dx2), 7.60, 7.76 (1K, ddx2), B.39 (1H, d) m/z = 331 (MHH)
0.97 (3H, t), 2.04-2.32 (2H, m), 3.30-3.60 (2H, m), 5.72-6.00 (1H, m), 7.41 (1H, d4), 7.72 (1K,

110 ¢ m), 8.44 (1H, s) m/z = 367 (M+H)
1.02 (3H, m), 2.00-2.30 (2H, m), 3.14-3.38 (2H, m), 4.94-5.12 (1H, m), 7.26-7.34 (1K, m), 7.60-

111 ¢ 7.76 (1H, m), 8.38 (1H, m) m/z = 295 (M+H)

112 < 0.98, 1.05 (3K, t), 2.06, 2,24 (2H, mx2), 3.32 (2H, m), 4.90 (1, @, 7.38 (1H, d), 7.75 (1H, m), n/z = 331 (M+H)
8.45 (1H, s)

114 c 1(1:13 s(JSH, t), 1.78 (3H, d), 3.20-3.45 (2K, m), 5.32 (1H, q), 7.73 (1H, d), 7.98 (1lH, d), 8.82 m/z = 351 (M+H)

'

1.03, 1.23 (3H, tx2), 1.78 (3H, dx2), 3.00-3.60 (2H, m), 5.34 (1H, @), 7.69. 7.73 (1H, dx2), _

115 ¢ 7.80. 7.88 (1H, dx2), 8.70, B.71 (1H, dx2) m/z = 315 (M+H)
3.63 (2H, d] 4.33 (2H 5.38 (2H 5.83 (1H 7.47 (1H

110 £ (24, 4), (24, =), (2K, m), (14, m), (14, =) n/z = 214 (MH)

120 E 2.55 (1H, t), 3.83 (2H, d), 4.46 (2H, s), 7.55 (1H, s) m/z = 212 (M+H)

121 E 2.86 (3H, ), 4.31 (2H, 8), 7.50 (1H, s) m/z = 188 (M+H)
0.98 (3H, t), 1.69 (2H, m), 2.95 (2H, t), 4.33 (2H, s), 7.49 (1H,

122 E (38, ) (2, m @8 (28, =) (s, =) n/z = 216 (M+H)
0.95 (3H 1.73 (3H, 4] 3.47 (2H 5.22 (1H 7.25 (2H 7.71 (1H, td 8.58 (1H, d

124 ¢ (34, m), (34, @), (2K, m), (14, m), (24, m), (1H, td), (1H, q) m/z = 283 (MH)

128 A 2.50 (1H, t), 4.23 (2H, m), 4.71 (2H, m), 7.41 (1H, d), 7.75 (1H, dd), 8.41 (1H, 4) m/z = 313 (M+H)
3.96 (2H, m), 4.55 (2H, m), 7.44 (1H, d), 7.74 (1H, dd), 8.44 (1H, d

129 a (28, =) (2, m (H @ ! ! (@ n/z = 314 (M+H)

130 A 1.23 (3, tx2), 3.45 (2H, ax2), 4.86 (2H, sx2), 7.56 (IH, dx2), 8.58 (IH, sx2), 8.74 (IH, &x2) m/z = 301 (M+H)

131 A 1.20 (3H, t), 3.42 (2H, m), 4.64 (2H, m), 7.74 (1H, d), 7.96 (1H, dd), 8.70 (1lH, d) m/z = 337 (M+H)
1.04, 1.16, 1.31 (3H, tx3), 1.70 (3H, dx2), 2.90-3.58 (2K, m), 5.25, 5.40 (1H, qx2), 7.22, 7.34 _

132 ¢ (2H, dx2), 8.60, 8.65 (2H, dx2) m/z = 247 (M+H)
0.97, 1.10 (3H, tx2), 1.73 (3H, d), 3.07-3.52 (2H, m), 5.32, 5.52 (1H, qx2), 7.34 (1H, m), 7.62, _

133 ¢ 7.70 (1H, dx2), B.56, 8.60 (1H, dx2) m/z = 247 (M+H)
0.92, 1.08 (3H, tx2), 1.71 (3H, d), 3.18-3.58 (2H, m), 5.28, 5.53 (1H, qx2), 7.20-7.36 (2H, m), _

134 < 7.69 (1H, m), 8.57, 8.62 (1H, dx2) m/z = 247 (M+H)

135 2 2.94 (3H, s), 4.52 (2H, m), 7.39 (1H, d), 7.71 (1H, dd), 8.34 (1H, d) m/z = 289 (M+H)
2.47 (3H, s), 3.33 (2H, t), 4.22 (2H, t), 4.39 (2H, s), 7.38 (2H, d), 7.48 (1H, s), 7.81 (2H, d

136 E (3, =) (2, 0 (@8 (2,2 (2 (. = (2 m/z = 372 (M+H)
1.43 (3H, t 3.37 (4H 4.43 (2H 4.67 (2H 7.51 (1H

137 F (34, ), (44, m), (2K, s), (24, @, (14, s) n/z = 322 (MH)
1.26 (3K, t), 3.40 (2H, tx2), 3.60 (2H, tx2), 3.74, 4.06 (2H, qx2), 4.43, 4.48 (2K, sx2), 4.95, _

138 F 5.30 (2H, sx2), 7.20-7.40 (5H, m), 7.53, 7.56 (1H, sx2) m/z = 411.0286 (Med)
2.70 (3H, s), 2.87 (1H, m), 3.10 (1H, m), 3.51 (2K, m), 4.31 (2H, dd), 7.40 (1H, d), 7.76 (1K,

139 A ad), 8.40 (1E, d) m/z = 258 (M+H)
1.53 (6H, d] 4.24 (1H 4.54 (2H 7.35 (1H, d] 7.81 (1H, dd 8.37 (1H, d

140 a (64, d), (14, m), (2K, m), (14, 4), (14, dd), (1H, q) n/z = 317 (MHH)
0.83 (3H, t), 1.22 (2H, m), 1.55 (2H, m), 3.28 (2H, m), 4.61 (2H, m), 7.40 (1H, d), 7.74 (1K,

141 A dd), 8.34 (1H, d) m/z = 331 (M+H)

142 A 3.23 (2H, m), 3.70 (2H, m), 4.60 (2H, m), 7.24 (2H, m), 7.24-7.83 (7H, m), 8.32 (1H, d) m/z = 443 (M+H)
3.70 (2K, , 4.11 (2H, , 4.74 (2K, m), 6.81 (2H, m), 7.26 (1H, d), 7.34 (3H, , 7.75 (1K, d),

143 A (25w (2H m (2H m (28, m (D (o, m @ m/z = 395 (M+H)
8.41 (1H, s)
1.16 (3H, t 3.39 (2H 4.74 (2H 7.39 (1H, d] 7.75 (1H, dd 8.35 (1H, d

144 a (34, ), (24, m), (2K, m), (14, 4), (14, dd), (1H, q) m/z = 303 (MH)

145 A 0.84 (3H, t), 1.53 (2H, m), 3.25 (2H, t), 4.55 (2H, m), 7.37 (1H, d), 7.76 (1H, d4d), 8.32 (1H, 4) m/z = 317 (M+H)
3.99 (2H, m), 4.72 (2H, m), 5.22 (1H, dd), 5.36 (1H, dd), 5.71 (1H, m), 7.39 (1H, d), 7.72 (1K,

146 A ), 8,29 (18, d) m/z = 315 (M+H)
4.44 (4H, m), 7.18 (2H, m), 7.25 (1H, d), 7.33 (2H, m), 7.53 (1H, dd), 8.03 (1H, d

147 A (4, m (2, m ar a (2, m (4 (@ m/z = 365 (MH)
1.30 (3H, t), 3.05 (2H, q), 4.21 (2H, s), 7.00 (1H, dd), 7.86 (1H, td), B.18 (1H, d

148 a ( ) (24, q (2H, s) ( ) ( ) ( ) m/z = 180 (MtH)
1.29 (3H, t), 3.02 (2H, gq), 4.18 (2H, s), 7.53 (1H, d), 7.61 (1H, dd), 8.32 (1H, 4

149 a (38, ®) (2, @ (@, 9 (H, @ ¢ ! (8, @ n/z = 240 (M+H)
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Table 9

g:m-ound i?r_:::‘i‘ H-NMR (CDCl,, 5, ppm) TR (KBr, v, om’) or MS
150 a 2.15 (6H, =), 3.36 (2M, £}, 4.60 (4H, m), T.38 (1M, d), 7.76 (14, dd), B.36 (1M, d} m/z = 346 (MsH)
181 a 1.04 {3H, t), 3.37 (2K, g}, 4.52 (2H, s), 7.37 {1H, 4), 7.80 (1H, &d), B8.32 (1K, 4 mfz = 401 (M+H)
152 A 2.07 {1H, £), 2.43 (28, m}, 3.48 (2H, &), , 4. €9 (2H, m}, 7.40 (1H, ), 7.7€ (1H, dd), L. 2E (1H, d) miz = 327 (M+H)
153 a 1.32 {3, ), 3.06 (2M, g}, 4.21 (2H, =), T.23 (14, dd), 7.31 (1M, d), B.42 (1M, d} m/z = 196 (M+H)
154 A 1.30 {3H, t), 3.14 (2K, g, 4.31 (2H, s), 7.30 (1H, 4), 7.38 (1H, 4}, 7.72 (1H, dd} mfz = 196 (M+H)
155 a 2.29 (2, =), 3.45 (4H, m}, 4.68 (2H, =), T.26 (M, d), T.74 (1@, &d), B.3T (1K, 4} miz = 333 (M+H)
157 A 1.17, 1.31 (3H, t=2Z), 3.48, 3.63 (2H, gx2), 7.52 (1H, d), 7.0 (1H, d} miz = 268 (M+H)
158 a 1.30 {3H, t), 3.01 (2K, q}, 4.13 (2H, &), 7.23 (2H, &), 7.35 (1H, s} m/z = 229 (M+H)
158 a 2.58 (2H, m), 3.81 (2H, £}, 4.52 (23H, =), 7.42 (1, d), T.78 (1H, dd), B.41 (1K, &) miz = 328 (M+H)
160 a 3.75 (3, =), 3.94 (2, m), 4.71 (2H, m), 7.35 (1M, d), 7.72 (IH, dd), B.29 (1H, d} miz = 347 (M+H)
161 a 4.03 (2H, m), 4.74 (ZH, m}, 7.40 (IH, ), 7.73 (1H, dd), &.31 (1H, d) m/z = 333 (M+H)
163 A 4.26 (2H, m), 4.82 (2H, m}, 7.63 (IH, 5) miz = 320 (M+H)
165 a 4.02 (2, m), €.84 (2H, m}, 7.79 (14, 4], .00 (1M, dd), 8.78 (LH, d) B/z = 348 (MeH)
167 a 4.20 (2H, m), 4.64 (2K, m}, 7.58 (1IH. 4d), 8.27 (1H, &) miz = 332 (M+H)
170 ¢ 1.90 (3, d), 3.83 (1%, d), 4.27 (1H, d), 5.42 (1H, @), 7.43 (1§, d}, 7.76 (14, dd}, 8.47 (1H, d) m/z = 328 (MsH)
171 e :J.E! (34, d), 2.28 (1M, t), 3.78 (1M, d), 4.17 (1M, d), 5.34 (1M, @, 7.37 (14, d), 7.78 (1, ), 8.47 (1K, miz = 327 (MeH)
172 a 2.51 (1H, t), 4.25 (2H, m}, 4.81 (2H, m), 7.56 (1H, s8] mfz = 319 (M+H)
176 a 1.82 (3H, t), 3.40 (2K, m} 4.03 (2H, d), T.38 (1H, d) mfz = 335 (M)
177 a 1.12 {3, ), 3.36 (2M, m}, 4.57 (2H, =), T.3% (5H, =)
178 A 1.10 {3H, m), 3.31 (2K, m}, 3.81 (2H, m), 4.43 (2H, &), 7.38 (1H, 4}, 7.79 (1H, 44} 8.33 (IH, 4) miz = 317 (M+H)
179 A 2.81 {1H, &), 2.97 (4¥, m}, 4.82 (2H, =), T.27 (1M, d), T.76 (i1H, 4&d), .37 (1K, 4} miz = 327 (M+H)
180 a 1.14 (34, t), 3.39 (2M, m}, 4£.50 (2H, =), 7.26 (2H, =), 7.34 (3H, m} miz = 301 (M)
181 a 1.12 (3H, &), 3.36 (2H, m}, 4.60 (2H, m), 7.30 (2H, d), 7.36 (2H, &) miz = 301 (M)
182 A 1.18 (2, £), 3.39 (28, m}, 4.50 (2H, =), T.54 (IH, m), T.&7 (3K, m} miz = 292 (M)
183 a 1.16 {2H, t), 3.42 (2H, m}, 4.50 (2H, m), 7.54 (2H, d), B.27 (2H, d} miz = 312 (M)
184 a .50 (1H, &), 4.00 (ZH, m}, 4.65 (2H, m), 7.27 (2H, m), 7.36 (1H, m} miz = 345 (M)
185 a 1.11 (3, £), 2.36 (3%, £}, 3.34 (2H, =), 4.4% (2H, =), T.20 (2K, d}, 7.24 (ZH, 4) miz = 281 (M)
186 a 1.14 (3K, t), 3.39 (2H, m}, 4.62 (2H, m), 7.48 (2H, d), 7.69 (2K, d} miz = 292 (M)
187 a 1.11 (3, t), 3.34 (2H, m}, 3.82 (3H, &), 4.40 (2H, m), 6.98 (2H, d), 7.26 (2ZH, &) miz = 297 (M)
188 A 1.12 (3H, t), 3.36 (2H, m}, 4.51 (2H, m), 7.07 (2H, m), 7.33 (24, m} miz = 285 (M)
189 a 1.16 (3, t), 3.40 (2H, m}, 4.50 (2H, m], 7.43 (2H, d), 7.66 (LK, d}
180 a 1.12 (3H, t), 3.36 (ZH, m}, 4.56 (2H, m), 7.24 (2H, ), 7.52 (2H, &) m/z = 345 (M)
191 a 1.12 (34, t), 2.32 (6H, 5}, 3.36 (2H, m), 4.51 (2H, m), 6.94 (2H, s5), €.597 (1H, =) mfz = 205 (M)
192 a 1.17 (3, t), 3.42 (M, m), 4.63 (2H, m), T.62 (1M, m), 7.75 (1M, d}, 8.20 (1H, =), B.23 (1K, d) mfz = 312 (M)
103 a 1.17 (3H, t), 3.43 (2H, m}, 4.62 (2H, m), 7.37 (1H, d), 7.52 (1K, dd), 7.74 (1K, d} miz = 423 (M)
104 A 1.82 (2, &), 3.45 (2H, m}, 4.60 (2H, =), 7.87 (1H, =), B.14 (1H, s}, 8.38 (1H, =) miz = 390 (M)
105 a 1.19 (3, £}, 3.43 (2H, m}, £.68 (24, =), T.61 (M, =), 7.89 (1H, =} miz = 403 (M)
196 E :)‘32 {2H, ), 3.83 (2H, t), 3.76 (3H, s), 4.1% (2H, s), 4.27 (2H, 8), 7.39 (1H, d), 7.73 (IH, 4d}, 8.35 (1H, 1740 (C=0), 2212 (CN)
198 E :iéi (2H, €}, 3.40 (3H, =), 3.€3 (2H, ), 4.20 (2H, =) 5.4 (2H, s}, T.39 (1H, d), T.72 (1H, dd), 9.3 (1H, 2212 (CN)
108 E :J.;z {3, =), 3.31 (2W, &), 3.63 (2H, &), 4.27 (2H, =), 4.46 (2H, =), 7.39 (1M, d), 7.73 (14, 4d), 8.36 (1H, 2212 (eN)
200 E :‘:T ;3:6 :;',"::rl ;2:1. ::H.I:.’EZ {2H, ®}, 4.26 (2H, 8), 4.99 (2H, s), 7.30 (2H, &), 7.39% (1H, &), 7.72 (1H, 1684 (C=0), 2211 (CN)
201 a ;2{!3!::,':‘;: :’.63 {18, m), 2.13 (1H, m}, 2.83 (1K, =), 2.99 (24, m), 23.08 (24, m), 3.57 (1K, m), 3.76 (1H, 2200 (CN)
202 a :.ﬂ.sc {1H, m), 2.15 (44, =), 2.75 (ZH, &), 3.04 (2H, m), 3.24 {2H, t), 3.63 (1H, dd), 3.76 (1M, g}, 3.B6 (ZH, 2207 (ew)
203 a 1.12 (3H, m), 3.25 (2H, m}, 4.56 (2H, m), 7.52 (1H, d), 7.75 (IH, m}, 8.37 (1H, m) 1632, 1458, 1388
204 a 1.16, 1.24 (3H, tx2), 3.31, 3.45 (2H, gv2), 4.58, 4.66 (2H, s»2), 6.16 (2H, td), 7.31, 7.36 (1H, dx2), 7.56,

7.61 (1K, ddx2), 8.30 {1H, d}

205 a 1.14 (3K, £), 3.23 (24, g), 4.48 (2H, s), 5.08 (2Hm brs), 7.29 (1M, d), 7.62 (1H, dd), 8.27 (1H, =)
206 2 :1;3 -(,31, t), 2.83 (3H, s), 3.20 (2H, g, 4.44 (1€, brs), 4.4% (2H, s), 7.27 (1H, <), 7.64 (1H, dd}, 6.27
207 a l-l; {34, t), 2.84 (6H, 5}, 3.14 (2H, m), 4.2% (2H, s5), 7.25 (1H, d}, 7.63 (1H, d), 8.30 (1H, 5)
208 a 1.19 {34, t), 3.85 (24, g}, 5.06 (2H, &), 7.35 {14, d), 7.73 (14, dd), B.27 (1H, d} miz = 216 (M;H)
211 c 1.70 {3H, &), 2.81 (3K, s}, 5.33 (IH, q), 7.3% (1H, 4), 7.71 (1H, &d), B.41 (1H, d} 1463, 1380, 1237
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Synt hesi s Exanpl e 14: N[ 1- ((6-chl oropyridin-3-

yl)net hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifl uoroacetam de

( Conmpound 212)

(1) 2-amnopyridine in an anmount of 25 g (270 mol) was
di ssolved in 200 nL of anhydrous dichloronethane, 41 nL (30
g, 300 mmol) of triethylamne was added, and the m xture was
cooled to 0°C Next, 38 nL (57 g, 270 nmol) of
trifluoroacetic anhydride was added dropwi se over 15 m nutes,
and the mxture was stirred at roomtenperature for 2 hours.
Following reaction conpletion, the reaction mxture was
poured into about 100 nmL of ice water and stirred for 10
m nut es. The mxture was then transferred to a separatory
funnel and liquid-liquid extraction was carried out. The
organi ¢ phase was washed twice with 150 nL of water, washed
twice with 150 nL of a 1% aqueous HO solution, then dried
over anhydrous magnesium sulfate and concentrated under
reduced pressure, giving 36 g of 2,2,2-trifluoro-N (pyridin-
2(1H) -yl i dene)acetam de (yield, 71%.
'H NVR (CDD 3, &, ppm): 7.20 (1H, ddd), 7.83 (1H, td), 8.20
(1H, d), 8.35 (1H, d), 10.07 (1H brs)
BCNWR (CDA 3 8, ppm: 115.3, 115.5 (q), 121.6, 139.1,
147.9, 149.5, 155.3 (q)
M5 mz =191 (MtH)
(2) 2-chloro-5-chloronmethylpyridine in an amount of 20 g
(126 mmol ) was dissolved in 200 nL of anhydrous acetonitrile,

then 24 g (126 mmol) of 2,2,2-trifluoro-N(pyridin-2(1H)-
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yl i dene) acet am de obtai ned by the above nethod and 21 g (151
nmmol ) of potassium carbonate were added and refl uxing under
heating was carried out for 6 hours, followed by 10 hours of
stirring at roomtenperature. Follow ng reaction conpletion,
the reaction mxture was filtered, and the filtrate was
concentrated under reduced pressure. D ethyl ether was
added to the concentrate to effect crystallization, and the
resulting crystals were collected by filtration, then
thoroughly washed wth diethyl ether and water. The
crystals thus obtained were dried at 60°C and reduced
pressure for 1 hour, giving 26 g of the target conpound
(yield, 66%.
'HNVR (CDO 3, &, ppm): 5.57 (2H, s), 6.92 (1H td), 7.31
(1H, d), 7.80 (1H, td), 7.87 (1H dd), 7.99 (1H dd), 8.48
(2H m
BCNWR (CDd 3 8, ppm: 53.8, 115.5, 117.2 (q), 122.1,
124.7, 130.0, 139.2, 140.0, 142.5, 149.7, 151.8, 158.9,
163.5 (q)
M. mz = 316 (M+H)
(3) Powder X-Ray Diffraction Analysis of Crystals
In powder x-ray diffraction analysis, measurenent was

carried out under the follow ng conditions.

Apparatus: RINT-2200 (R gaku Corporati on)

X-rays: Cu-Ka (40 kV, 20 nA)

Scanni ng range: 4 to 40°

Sanmpling width: 0.02°
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Scanning rate: 1°/mn
The results are given below (FIG 1).
Diffraction angles (26): 8.7° 14.2° 17.5° 18.3° 19.8°,
22.4°, 30.9° 35.3°
(4) Differential Scanning Calorinmetry (DSC)
In differential scanning calorinetry, neasurenent was
carried out under the follow ng conditions.

Appar atus: DSC 60

Sanpl e cell: al um num
Tenperature range: 50 to 250°C (tenperature rise rate,
10°C mi n)

The results are shown in FIG 2.
(5) In addition, simlar crystals were obtained by using the
nmet hods described in (i) to (iv) below (second to fifth
preparation nethods) to carry out recrystallization. The
resul ting crystals were subjected to powder X-ray
diffraction analysis and differential scanning calorimetry
under the sane nmeasurenent conditions as indicated above.
(i) Second Preparation Mt hod

About 25 nL of hexane and about 25 nL of ethyl acetate
were added to Conmpound 212 (700 ng) and the mxture was
heated to 65°C on a hot water bath, effecting conplete
di ssol uti on. The solution was slowy returned to room
tenperature and left to stand overnight. The crystals that
precipitated out were collected by filtration and washed

with a small anmount of a 95:5 solution of hexane and et hyl
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acet at e. The washed crystals were placed in a desiccator
and dried for 2 hours under reduced pressure, giving 349 ny
of white crystals.

The results of powder x-ray diffraction analysis were
as follows (FIG 3).
Diffraction angle (20): 8.5° 14.0° 17.3° 18.1° 19.6°,
22.2°, 30.8° 35.2°

The results of differential scanning analysis are shown
in FIG 4.
(ii) Third Preparation Method

An amount of 28 nL of 2-propanol was added to Conpound
212 (1.0 g) and the mxture was heated to 65°C on a hot
wat er bath, effecting conplete dissolution. The solution
was slowy returned to room tenperature and left to stand
over ni ght . The crystals that ©precipitated out were
collected by filtration and washed with a small anount of 2-
pr opanol . The washed crystals were then placed in a
desiccator and dried for 2 hours under reduced pressure,
giving 695 ng of white crystals.

The results of differential scanning analysis are shown
in FIG 5.
(iii) Fourth Preparation Method

About 30 nL of toluene was added to Conpound 212 (700
ng) and the mxture was heated to 65°C on a hot water bath,
effecting conplete dissolution. The solution was slowy

returned to room tenperature and left to stand overnight.
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The <crystals that precipitated out were collected by
filtration and washed wth a small anmount of toluene. The
washed crystals were then placed in a desiccator and dried
for 2 hours under reduced pressure, giving 440 ng of white
crystals.

The results of powder x-ray diffraction analysis were
as follows (FIG 6).
Diffraction angle (20): 8.6° 14.2° 17.5° 18.3° 19.7°,
22.3° 30.9° 35.3°

The results of differential scanning analysis are shown
in FIG 7.
(iv) Fifth Preparation Method

About 2 nL of nethanol and about 2 nL of water were
added to Conpound 212 (50 ng) and the m xture was heated to
65°C on a hot water bath, effecting dissolution. The
solution was returned to room tenperature and left to stand
over ni ght . The crystals that ©precipitated out were
collected by filtration, giving 16 ng of white crystals.

The results of differential scanning anal ysis are shown
in FIG 8

Synthesis Exanple 14, Alternative Method for Step (1)

2-amnopyridine in an anmobunt of 1.0 g (10.6 mmol) was
dissolved in 10 nL of ethyl acetate, follow ng which 1.78 nL
(1.2 eq) of triethylamne was added, then 1.62 nL (1.1 eq)
of trifluoroacetic anhydride was added under ice cooling.

Stirring was subsequently carried out for 2 hours at room

119



10

15

20

25

tenperature, then 10 nL of ethyl acetate and 10 nL of water
were added, after which the mxture was again stirred and
liquid-liquid extraction was carried out. The ethyl acetate
phase was washed twice with 10 nL of water, then dried over
anhydrous magnesium sulfate and concentrated under reduced
pressure, giving 1.56 g of 2,2,2-trifluoro-N(pyridin-2(1H)-
yl i dene)acetam de (yield, 77.2%.

Synthesis Exanple 14, Alternative Method 2 for Step (1)

2-am nopyridine in an anmount of 0.94 g (10 mol) was
di ssolved in 20 nL of tetrahydrofuran (THF), follow ng which
2.84 g (20 mmol) of ethyl trifluoroacetate and 1.22 g (10
nmol ) of di net hyl am nopyri di ne were added, and refl uxi ng was
carried out for 22 hours. THF was renoved by distillation,
follow ng which purification was carried out with a silica
gel colum (devel oping solvent: 4:1 solution of hexane and
ethyl acetate), giving 0.26 g of 2,2,2-trifluoro-N(pyridin-
2(1H) -ylidene)acetam de (yield, 13.7%.

Synthesis Exanple 14, Aternative Mt hod

2-chl oro-5-chl oronet hyl pyridine in an anmount of 3.00 g
(18.6 mmol) was dissolved in 20 nL of anhydr ous
di net hyl f ormam de  ( DWF), 1.75 g (18.6 nmmol) of 2-
am nopyri dine was added, and the m xture was stirred out at
80°C for 8 hours and at room tenperature for 5 hours.
Fol |l owi ng reaction conpletion, DV was distilled off under
reduced pressure and acetonitrile was added, whereupon a

solid separated out. The solid was collected by filtration
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t horoughly washed with acetonitrile, then dried, giving 2.07
g of 1-[(6-chloropyridin-3-yl)nmethyl]pyridin-2(1H)-imne
hydrochl oride (yield, 449%.

'H NV\R (DVMBO-dg, 8, ppm): 5.65 (2H, s), 6.96 (1H t), 7.23
(1H, m, 7.57 (1H d), 7.80 (1H n), 7.91 (1H n), 8.28 (1H,
m, 8.49 (1H d), 9.13 (2H, brs)

An armount of 50 ng (0.20 mmol) of 1-[(6-chloropyridin-
3-yl)nmethyl]pyridin-2(1H)-i mne hydrochloride obtained by
the above nethod was dissolved in 5 nL of anhydrous
di chl oronet hane, 122 ng (1.00 mml) of DVAP and 50 ng (0.24
mmol ) of trifluoroacetic anhydride were added in this order
under ice cooling, and the m xture was stirred for 1 hour at
room tenperature. Following reaction conpletion, the
reaction mxture was diluted wth dichloronethane, washed
with 1% hydrochloric acid, then dried over anhydrous
magnesi um sul fate. D chl oronet hane was renoved Dby
distillation wunder reduced pressure, giving the target
conpound in an anmount of 42 ng (yield, 67%. The NWR
spectrum agreed with that of the product obtained by the
met hod descri bed above.

Synthesis Exanple 15: 2,2-di brono-N[1-((6-chl oropyri di n- 3-

yl ) et hyl ) pyri di n- 2(1H) - yl i dene] - acet am de (Conpound 241)

An armount of 200 ng (0.78 mmol) of 1-[(6-chloropyridin-
3-yl)nmethyl]pyridin-2(1H)-i mne hydrochloride obtained in
the nmethod described under “Synt hesi s Exanple 14,

Alternative Method,” 238 ng (1.95 nmmol) of DMAP and 224 ng
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(1.17 mmol ) of EDCG-HA were dissolved in 10 nL of anhydrous
di chl or onet hane, followi ng which 101 uL (202 ng, 1.17 mmol)

of di bronoacetic acid was added and the m xture was stirred
over ni ght at room tenperature. Fol l owi ng reaction
conpl eti on, the reaction mxture was diluted wth
di chl or onet hane, washed once with water and twice with 1%
aqueous HCO, then dried over anhydrous nagnesi um sul fate and
concentrated wunder reduced pressure, giving the target

conpound in an amount of 50 ny (yield, 15%.

'HNWR (CDd 3, 8, ppm: 5.56 (2H, s), 5.99 (1H, s), 6.78 (1H,
td), 7.33 (1H, d), 7.69 (1H td), 7.76 (1H, dd), 7.93 (1H

dd), 8.39 (1H, d), 8.50 (1H d)

BCNW (CDs, 8, ppm): 44.6, 53.1, 113.7, 121.9, 124.8,

130. 1, 138.2, 139.7, 141.2, 149.5, 152.0, 159.4, 172.2

Synthesis Exanple 16: N[ 1-((6-chloro-5-fluoropyridin- 3-

yl)nmet hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifl uoroacetam de

( Compound 227)

2-chl oro-3-fluoro-5-nethyl pyridine in an anmount of 4.00
g (27.6 mol) was dissolved in 80 nL of carbon tetrachloride,
follow ng which 7.37 g (41.4 mmol) of N bronosucci ni mde and
20 nmg of benzoyl peroxide were added and the m xture was
refluxed overnight wunder heating. Fol l owi ng reaction
conpletion, the reaction mxture was returned to room
t enper at ur e, concentrated under reduced pressure, and

purified by silica gel colum chronmatography (hexane/ethyl
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3-fluoropyridine (yield, 51%.

'H NVR (CDO 3, &, ppn): 4.45 (2H, s), 7.54 (1H, dd), 8.23
(1H s)

An anount of 50 ng (0.22 nmmol) of 5-(brononethyl)-2-
chloro-3-fluoropyridine obtained by the above nethod was
dissolved in 5 nL of anhydrous acetonitrile, follow ng which
42 nmg (0.22 mol) of 2,2,2-trifluoro-N(pyridin-2(1H)-
yl i dene)acetam de obtained by the nethod in “Synthesis
Exanple 14, Step (1) and 36 ng (0.26 mol) of potassium
carbonate were added in this order and refluxing under
heating was carried out for 7 hours. Fol |l ow ng reaction
conpletion, the reaction mxture was returned to room
tenperature, the insoluble matter was filtered off, and the
filtrate was concentrated under reduced pressure. Di et hyl
ether was added to the resulting concentrate, whereupon a
solid separated out. The solid was collected by filtration
and washed with diethyl ether, then dried under reduced
pressure in a desiccator, giving the target conmpound in an
anount of 29 ng (yield, 40%.

'H NVR (CDO'3, &, ppm): 5.54 (2H, s), 6.89 (1H td), 7,76
(1H, dd), 7.80 (1H td), 7.85 (1H, d), 8.29 (1H d), 8.57
(1H, d)

M5 mz = 334 (MtH)
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Synt hesi s Exanpl e 17: N[ 1-((6-fluoropyridin-3-

yl)net hyl ) pyridi n-2(1H)-ylidene)-2,2,2-trifl uoroacetam de

( Conpound 229)

2-fluoro-5-nethyl pyridine in an anount of 500 ng (4.50
mmol) was dissolved in 50 nL of carbon tetrachloride,
follow ng which 1.20 g (6.76 mmol) of N bronosuccini mde and
20 ng of benzoyl peroxide were added and refluxing under
heating was carried out for 2.5 hours. Fol | owi ng reaction
conpletion, the reaction mxture was returned to room
tenperature, the solvent was renoved by distillation under
reduced pressure, and purification was carried out by silica
gel colum chromatography (hexane/ethyl acetate = 19:1),
giving 300 ng of 5-brononethyl-2-fluoropyridine (yield, 35%.

An amount of 57 nmg (0.30 mmol) of 5-brononethyl - 2-
fluoropyridine obtained fromthe above nethod was dissol ved
in 10 nL of anhydrous acetonitrile, following which 57 ng
(0.30 nmol ) of 2,2,2-trifluoro-N(pyridin-2(1H)-
yli dene) acet am de synthesized by the nmethod in “Synthesis
Exanple 14, Step (1)” and 69 ng (0.50 mmol) of potassium
carbonate were added in this order and the mxture was
refl uxed under heating for 6 hours. Fol | owi ng reaction
conpletion, the reaction mxture was returned to room
tenperature, the insoluble matter was filtered off, and the
filtrate was concentrat ed under reduced pressure.

Purification was carried out by silica gel col um
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chromat ography (hexane/ethyl acetate = 1:1 — 3:1), giving
21 ngy of the target conmpound (yield, 23%.

'H NVR (CDd'3, &, ppm): 5.56 (2H, s), 6.89 (1H td), 6.94
(1H, d), 7.79 (1H td), 7.87 (1H, d), 8.03 (1H n), 8.31 (1H,
s), 8.54 (1H, d)

M5 miz = 300 (MHH)

Synt hesi s Exanpl e 18: N-[ 1- ((6-bronopyri di n- 3-

yl)nmet hyl ) pyridi n-2(1H)-ylidene]-2,2,2-trifl uoroacetam de

( Conmpound 231)

An  amount of 500 nmg (2.92 mol) of 2-brono-5-
met hyl pyridine was dissolved in 15 o of car bon
tetrachloride, following which 623 ng (3.50 mol) of N
bronmosuccinimde and 10 ng of benzoyl peroxide were added
and the mxture was refluxed under heating for 19 hours.
Following reaction conpletion, the reaction mxture was
returned to room tenperature and concentrated under reduced
pressure, then purified by silica gel columm chronmatography
(hexane/ ethyl acetate = 19:1), giving 143 ng of 2-brono-5-
br onmonet hyl pyri dine (yield, 20%.

'HNWVR (CDd 5, 8, ppn): 4.42 (2H, s), 7.47 (1H, d), 7.59 (1H,
dd), 8.38 (1H, d)

An  anmpbunt of 70 ng (0.28 mol) of 2-brono-5-
br onmonet hyl pyridine obtained by the above nethod was
dissolved in 10 nL of anhydrous acetonitrile, follow ng
which 54 ng (0.28 mol) of 2,2,2-trifluoro-N(pyridin-2(1H)-

yl i dene)acet am de synthesized by the nethod described in
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“Synthesis Exanple 14, Step (1)” and 46 ng (0.34 mol) of
pot assi um carbonate were added in this order and refluxing
was carried out wunder heating for 6 hours. Fol | owi ng
conpletion of the reaction, the reaction mxture was
returned to room tenperature, the insoluble matter was
renoved by filtration, and the filtrate was concentrated
under reduced pressure. Dethyl ether was then added
thereto, whereupon a solid separated out. The solid was
collected by filtration, washed with diethyl ether, then
dried under reduced pressure in a desiccator, giving the
target conpound in an anmount of 81 ny (yield, 82%.

'HNWR (CDd 3, 8, ppm: 5.52 (2H, s), 6.88 (1H, t), 7.48 (1H,
d, 7.78 (2H, m), 7.84 (1H, d), 8.44 (1H d), 8.53 (1H d)
M5 mz = 360 (M-H)

Synthesis Exanple 19: 2-chloro-N-[1-((6-chl oropyridi n- 3-

yl)met hyl ) pyridi n-2(1H) -yl i dene] acet am de ( Conpound 236)

An armount of 70 ng (0.27 mmol) of 1-[(6-chloropyridin-
3-yl)nmethyl]pyridin-2(1H)-i mne hydrochloride obtained by
the nmethod described in “Synthesis Exanple 14, Alternative
Met hod” was dissolved in 4 nL of anhydrous dichl oronet hane,
foll owing which 82 ng (0.67 nmmol) of DVAP, 25 ng (0.27 mmol)
of chloroacetic acid and 62 ng (0.32 mmol) of EDC-HO were
added in this order, and the mxture was stirred overnight
at room tenperature. Foll owi ng reaction conpletion, the
reaction mxture was diluted by adding dichloronethane,

washed with water and 1% aqueous HO, and dried over
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anhydrous magnesi um sul fate, then concentrated under reduced
pressure, giving the target conmpound in an anmount of 4 ny
(yield, 5%.

'HNWR (CDd 3, 8, ppm: 4.17 (2H, s), 5.46 (2H, s), 6.64 (1H,
td), 7.31 (1H, d), 7.60 (1H td), 7.64 (1H dd), 7.80 (1H,
dd), 8.32 (1H, d), 8.45 (1H d)

M5 mz =296 (MH)

Synt hesi s Exanpl e 20: N-[1-(1-(6-chl oropyridin-3-

yl)ethyl)pyridin-2(1H) -ylidene]-2,2,2-trifl uoroacetam de

( Conpound 237)

An anount of 44 ng (0.23 mmol) of 2,2,2-trifluoro-N
(pyridin-2(1H)-ylidene)acetam de obtained by the nethod in
“Synthesis Exanple 14, Step (1)” was dissolved in 8 nlL of
anhydrous acetonitrile, followi ng which 72 ng (0.23 mmol) of
1- (6-chl oropyri di n-3-yl) et hyl 4- met hyl benzenesul f onat e
synthesi zed by the nethod described in Biosci. Biotechnol.
Bi ochem, 67(5), 980-988 (2003) and 38 ng of potassium
carbonate were added, and refluxing under heating was
carried out for 100 mnutes. Follow ng reaction conpletion,
the reaction mxture was returned to room tenperature, the
i nsoluble matter was renoved by filtration, and the filtrate
was concentrated under reduced pressure. The concentrate
was purified by silica gel col um chr omat ogr aphy
(hexane/ ethyl acetate = 3:1), giving the target conpound in

an anount of 24 ng (yield, 32%.
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'HNWR (CDA3, &8, ppm): 1.89 (3H, d), 6.89 (1H td), 7.08
(1H, q), 7.32 (1H, d), 7.66 (1H, dd), 7.76 (2H n), 8.44 (1H,
d), 8.50 (1H, d)

BC.NWR (CDA 3, 8, ppm: 19.2, 55.1, 115.1, 117.4 (q), 122.0,
124.8, 133.7, 135.2, 138.4, 141.4, 148.6, 151.9, 159.1,
163.9 (q)

M5 mz = 330 (MtH)

Synt hesi s Exanpl e 21: N[ 1- ((6-chl oropyridin-3-

yl ) et hyl ) pyridi n-2(1H) -yl i dene] - 2, 2- di f| uor oacet am de

( Conpound 238)

2-am nopyridine in an anmount of 400 ng (4.26 mml) was
dissolved in 10 nL of anhydrous dichloronethane, follow ng
whi ch 322 uL (490 ny, 5.11 mmol) of difluoroacetic acid, 982
ng (5.10 mmol) of EDCG-HO and 622 ng (5.11 nmol) of DVAP
were added, and the mxture was stirred at room tenperature
for 61 hours. Fol |l owi ng solution conpletion, the reaction
mxture was diluted with dichloronethane, washed once wth
water and twice with 1% aqueous HO, then dried over
anhydrous nmagnesi um sulfate, and concentrated under reduced
pressure, giving 102 ng of 2,2-difluoro-N (pyridin-2(1H)-
yli dene)acetam de (yield, 149%.
'HNWVR (CDd 5, 8, ppn): 6.03 (1H t), 7.15 (1H, m, 7.78 (1H,
td), 8.20 (1H d), 8.34 (1H dd), 8.72 (1H brs)

An amount of 100 ng (0.58 mmol) of 2,2-difluoro-N
(pyridin-2(1H) -ylidene)acetam de obtained by the above

method was dissolved in 10 nL of anhydrous acetonitrile,
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then 94 ng (0.58 mol) of 2-chloro-5-chloronethyl pyridine
dissolved in 5 nL of anhydrous acetonitrile was added,
following which 84 ng (0.63 mmol) of potassium carbonate was
added, and refluxing under heating was carried out for 140
m nut es. Following reaction conpletion, the reaction
mxture was returned to room tenperature, the insoluble
matter was renoved by filtration, and the filtrate was
concentrated under reduced pressure. Ether was added to the
concentrate, whereupon a solid separated out. The solid was
collected by filtration and thoroughly dried, giving 63 ngy
of the target compound (yield, 37%.

'HNWR (CDd 3, 8, ppm: 5.52 (2H, s), 5.90 (1H, t), 6.79 (1H,
td), 7.33 (1H, d), 7.71 (1H m, 7.77 (1H dd), 7.85 (1H
dd), 8.45 (1H, d), 8.50 (1H d)

BCNWR (DVBO-dg, 8, ppm): 53.0, 111.0 (t), 115.2, 120.7,
124.7, 131.7, 140.6, 141.6, 143.2, 150.4, 150.9, 158.3,
169.4 (t)

M5 mz = 298 (M+H)

Synthesis Exanple 22: 2-chloro-N-[1-((6-chl oropyridi n- 3-

yl)met hyl ) pyridi n-2(1H) -yl i dene] - 2, 2- di f| uor oacet am de

( Conpound 239)

2-am nopyridine in an anount of 200 ng (2.13 nmol) was
dissolved in 5 nL of dichloronethane, follow ng which 491 ny
(2.55 mol) of EDCG-HA, 311 ng (2.55 mol) of DVAP and 187

ulk (2.23 mmol, 290 ngy) of chlorodifluoroacetic acid were

added in this order and the m xture was stirred overnight.
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Following reaction conpletion, the reaction mxture was
diluted with dichloronmethane, washed wth water and 1%
hydrochloric acid, then dried over anhydrous nagnesium
sul fate, giving 105 ng of 2-chloro-2,2-difluoro-N(pyridin-
2(1H) -yl i dene)acetam de (yield, 24%.

HNWR (CDd 5, 8, ppm): 7.19 (1H dd), 7.82 (1H m, 8.18
(1H, d), 8.36 (1H d), 9.35 (1H, brs)

An  amount of 53 ng (0.33 mmol) of 2-chloro-5-
chloronmet hyl pyridine dissolved in 6 nL of anhydrous
acetonitrile was added to 68 ng (0.33 mmol ) of 2-chloro-2, 2-
di fluoro-N(pyridin-2(1H)-ylidene)acetam de synthesized by
the above nethod, followng which 50 ng (0.36 mmol) of
pot assi um carbonate was added and refluxing under heating
was carried out for 1 hour. Follow ng reaction conpletion,
the reaction mxture was returned to room tenperature then
concentrated under reduced pressure. D ethyl ether was
added to the concentrate, whereupon a solid separated out.
The solid was collected by filtration and dried, affording
the target conpound in an anount of 49 ng (yield, 45%.
'HNWR (CDd 3, 8, ppm: 5.56 (2H, s), 6.92 (1H t), 7.33 (1H,
d, 7.82 (1H m), 7.91 (1H dd), 8.02 (1H, d), 8.45 (1H d),
8.48 (1H d)

BCNWR (CDd 3, 8, ppnm): 53.8, 115.2, 120.1 (t), 122.1, 124.
8. 139.0. 140.0. 142.3, 150.0, 151.9, 159.1, 159.1, 165.8
(t)

M5 mz = 332 (MtH)
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Synt hesi s Exanpl e 23: 2,2,2-trichloro-N[1-((6-

chl oropyridi n-3-yl)net hyl ) pyridin-2(1H) -yl i dene] acet am de

( Compound 235)

An anount of 70 nmg (0.27 mol) of 1-[(6-chloropyridin-
3-yl)methyl] pyridin-2(1H) -imne hydrochloride obtained by
the nethod in “Synthesis Exanple 14, Alternative Method” was
dissolved in 4 nL of anhydrous dichloronethane, follow ng
which 94 uL (0.68 mmol, 68 ng) of triethylamne and 33 pug
(0.27 mml, 49 ng) of trichloroacetyl chloride were added in
this order, and the mxture was stirred at room tenperature
for 1 hour. Follow ng reaction conpletion, water was added,
stopping the reaction, and liquid-liquid extraction was
carried out wth dichloronethane and water. The organic
phase was washed once wth water and twice wth 1%
hydrochloric acid, then dried over anhydrous mnagnesium
sul fate and concentrated under reduced pressure. Di et hyl
ether was added to the concentrate, whereupon a solid
separated out. The solid was collected by filtration and
dried, affording the target conmpound in an anount of 61 ngy
(yield, 62%.

'H NVR (CDO 5, 6, ppn): 5.59 (2H s), 6.86 (1H t), 7.32 (1H,
d), 7.78 (1H, td), 7.91 (2H n), 8.43 (1H, d), 8.50 (1H d)
M. mz = 364 (MtH)

Synt hesi s Exanpl e 24 N[ 1- ((6-chl oropyridin-3-

yl)nmethyl ) pyridi n-2(1H)-ylidene] -2, 2, 3, 3, 3-

pent af | uor opr opanam de ( Conpound 242)
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2-am nopyridine (300 ny, 3.19 nmol) was dissolved in 15
nL of anhydrous dichloronethane, following which 919 ny
(4.78 mmol) of EDCG-HO, 583 ng (4.78 mol) of DVAP and 397
uL (628 ng, 3.83 mmol) of pentafluoropropionic acid were
added in this order and the m xture was stirred overni ght at
room tenperature. Following reaction conpletion, the
reaction mxture was diluted wth dichloronethane, washed
once wwth water and twice with 1% hydrochloric acid, then
dried over anhydrous magnesium sulfate and concentrated
under reduced pressure, affording 85 ng of 2,2, 3,3, 3-
pent af | uoro- N- (pyri di n-2(1H) -yl i dene) pr opanam de (yield,
119 .

To 77 mg (0.32 nmml) of 2,2,3,3,3-pentafluoro-N
(pyridin-2(1H)-ylidene)propanam de obtained by the above
nmethod were added 52 ng (0.32 mmol) of 2-chloro-5-
chloronmet hyl pyridine dissolved in 8 nL of anhydrous
acetonitrile and 49 ng (0.35 mml) of potassium carbonate,
after which the mxture was refluxed under heating for 11
hours. Fol  owi ng reaction conpletion, the reaction mxture
was returned to room tenperature, the insoluble matter was
renoved by filtration, and the filtrate was concentrated
under reduced pressure. The concentrate was purified by
silica gel colum chromatography (hexane/ethyl acetate =
1:3), affording the target conpound in an anount of 12 ny

(yield, 109%.
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'HNVR (CDd 3, &, ppm): 5.56 (2H, s), 6.90 (1H, td), 7.32
(1H, d), 7.79 (2H m), 7.84 (1H d), 8.43 (1H, d), 8.56 (1H
d)

M5: mz = 366 (MH)

Synt hesi s Exanpl e 25: N-[1-((2-chl oropyrim din-5-

yl)net hyl ) pyridi n-2(1H)-ylidene] -2, 2,2-trifl uoroacetam de

( Conmpound 243)

2-chloro-5-nethylpyrimdine (1.04 g, 8.13 mmol) was
dissolved in 30 nL of carbon tetrachloride, 1.73 g (9.75
mmol ) of N-bronosuccinimde and 20 ng of benzoyl peroxide
wer e added, and the m xture was refluxed under heating for 6
hours. Fol  owi ng reaction conpletion, the reaction mxture
was returned to room tenperature, concentrated under reduced
pressure, and purified by silica gel colum chromatography
(hexane/ ethyl acetate = 3:1), affording 641 ng of 5-
br ononet hyl - 2-chl oropyri dine (yield, 38%.

'H NVR (CDO 5, &, ppm): 4.42 (2H, s), 8.66 (2H, s)

An amount of 104 ng (0.50 mmol) of 5-brononethyl-2-
chl oropyri di ne obtained by the above nethod was dissolved in
6 nL of anhydrous acetonitrile, after which 96 ng (0.50
mol ) of 2,2,2-trifluoro-N(pyridin-2(1H -ylidene)acetam de
obtained by the nethod in “Synthesis Exanple 14, Step (1)~
and 76 ng (0.55 nmol) of potassium carbonate were added, and
the mxture was refluxed wunder heating for 1 hour.
Following reaction conpletion, the reaction mxture was

returned to room tenperature, the insoluble mtter was
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renoved by filtration, and the filtrate was concentrated
under reduced pressure. Dethyl ether was added to the
concentrate, whereupon a solid separated out. The solid was
collected by filtration, washed with diethyl ether, then
placed in a desiccator and dried under reduced pressure,
affording the target conpound in an anount of 92 ng (yield,
58%) .
'HNWR (CDd 3, 8, ppm: 5.54 (2H, s), 6.98 (1H m, 7.87 (1H,
n, 8.18 (1H n), 8.48 (1H, ), 8.83 (2H m
BCNWR (CDd 3 8, ppm: 60.0, 115.6, 117.1 (q), 122.1,
127.5, 139.2, 142.9, 158.8, 160.3 (2C), 161.4, 163.8 (q)
MS: mz = 317 (M+H)

Spectral data for conpounds obtained by nethods simlar
to those in Synthesis Exanples 14 to 25 are shown in Tables

10 and 11.
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Tabl e 10

No 'NMR (CDCl;, §, ppm) IR(KBr, v, cm ') or MS
5.57 (2H, s), 6.92 (1H, td), 7.31 (1H, d), 7.80 (1H, td}, 7.87

212 | 1u, dd), 7.99 (1H, dd), 8.48 (2H, m) m/z = 316 (M+H)
5.61 (2H, s), 6.93 (1H, dd), 7.68 (1H, s), 7.83 (1H, td}, 7.97

213 | 1u, 4), 8.53 (1H, d4) m/z = 322 (M+H)
3.74 (3H, s), 5.40 (2H, s), 6.45 (1H, td), 7.29 (1H, d), 7.46

21494, m), 7.73 (1H, dd), 8.12 (1H, dd), B.40 (1H, d) m/z = 278 (M+H)
5.53 (2H, s), 7.34 (1H, d), 7.71 (1H, dd), 7.87 (1H, dd), 7.94

215|(1H, s), 8.49 (l1H, d), B.55 (lH, s) m/z = 350 (M+H)
5.54 (2H, s), 7.34 (1H, d), 7.70 (1H, m), 7.80 (1H, m), 7.88

2161y, ad), 8.48 (1H, d), 8.64 (1H, m) w/z = 334 (M4H)
5.49 (2H, s), 6.85 (1H, dd), 7.35 (1H, d), 7.76 (1H, 4d), 7.85

217 | (1H, dd), 8.44 (1H, d), 8.62 (1H, s) m/z = 350 (M+H)
5.56 (2H, s), 7.68 (1H, s), 7.74 (1H, d&d), 7.84 (1H, d), 8.58

218 (1H, d) m/z = 356 (M+H)
5.60 (2H, s), 7.69 (1H, s), 7.72 (1H, td), 7.86 (1H, m), 8.67

219 (1H, m) m/z = 340 (M+H)
5.58 (2H, s), 6.90 (1H, d), 7.67 (1H, s), 7.90 (1H, d), 8.61

220 m/z = 356 (M+H)
(1H, s)
2.31 (3H, s), 5.50 (2H, =), 6.98 (1H, m), 7.34 (1H, d), 7.73

221 | (1H, dd), 7.77 (2H, m), 8.42 (1H, d) w/z = 330 (M+H)
2.40 (3H, S), 5.49 (2H, s), 6.70 (1H, dd), 7.32 (1H, d), 7.70

222 |11, a), 7.86 (1H, dd), 8.37 (1H, s), 8.43 (1H, d) m/z = 330 (M+H)
2.29 (3H, s), 5.52 (2H, =), 7.32 (1H, d), 7.62 (1H, s), 7.65

223 | 1u, dd), 7.88 (1H, dd), 8.46 (1H, d), 8.50 (1H, d) m/z = 330 (M+H)
5.58 (2H, s), 6.81 (1H, m), 7.37 (44, m), 7.77 (2H, m), B.50

224 m/z = 281 (M+H)
(1H, d)
5.52 (2H, s), 6.85 (1H, m), 7.30 (2H, d), 7.36 (2H, d), 7.75

225 | (1n, td), 7.84 (1H, d), 8.47 (1H, d) m/z = 315 (M+H)
5.57 (2H, s), 6.86 (1H, m), 7.26-7.35 (2H, m), 7.78 (1H, td),

226 |7 86 (1H, m), 8.63 (2H, m), B.67 (1H, d) w/z = 282 (M+H)
5.54 (2H, s), 6.89 (1H, td), 7.76 (1H, dd), 7.80 (1H, td), 7.85

227 (1H, 4y, 8.29 (1H, d), 8.57 (1H, d) mfz = 334 (Msf)
5.62 (2H, s), 6.90 (1H, t), 7.69 (1H, d), 7.81 (1H, t), 7.88

228 | 1u, d), 8.06 (1H, d), 8.56 (1H, d), 8.78 (1H, s) w/z = 350 (M)
5.56 (2H, s), 6.89 (lH, td), 6.94 (1H, d), 7.79 (1H, td), 7.87

229 | (1m, d), 8.03 (1H, m), 8.31 (1H, s), 8.54 (1H, d) m/z = 300 (M+H)
5.49 (2H, s), 6.89 (1H, &), 7.79-7.90 (2H, m), 8.04 (l1H, d),

23015 37 (1H, d), 8.56 (1H, m) m/z = 350 (M+H)
5.52 (2H, s), 6.88 (1H, t), 7.48 (1H, d), 7.78 (2H, m), 7.84

231 | 1u, 4), 8.44 (1H, d), B.53 (1H, d) m/z = 360 (M+H)
5.52 (2H, s), 6.71 (1H, m), 7.35 (1H, d), 7.86 (1H, dd), 7.94

232 | 1H, m), B.33 (l1H, dd), 8.44 (1H, d) m/z = 334 (M+H)
5.53 (2H, s), 6.74 (1H, m), 7.33 (1H, d), 7.87 (1H, dd), 8.07

233 | (1H, m), B.29 (l1H, dd), 8.45 (1H, d) m/z = 334 (M+H)
5.54 (2H, s), 6.02 (1H, s), 6.77 (1H, t), 7.32 (1H, m), 7.69

234K, m), 7.77 (1H, d), 7.89 (1H, m), B.42 (1H, m), 8.49 (1H, s) m/z = 330 (M+H)
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Table 11

No. 'NMR (CDC1,, §, ppm) IR(KBr, v, cm ') or MS
5.59 (2H, s), 6.86 (1H, t), 7.32 (1H, d), 7.78 (1H, td), 7.91 (2H, m),

235 m/z = 364 (M+H)
8.43 (1H, d), 8.50 (1H, d)

.17 , ;5. . ;6. , P 7. , P 7. .
236 4.17 (2H, s), 5.46 (2H, s), 6.64 (1H, td) 31 (1H, d) 60 (1H n/z = 296 (M+H)
td), 7.64 (1H, dd), 7.80 (1H, d4dd), 8.32 (1H, d), 8.45 (1H, d)

1.89 (3H, d), 6.89 (1H, td), 7.08 (1H, gq), 7.32 (1H, d), 7.66 (1lH,
dd), 7.76 (2H, m), 8.44 (1H, d), 8.50 (1H, d)

237 m/z = 330 (M+H)

5.52 (2H, s), 5.90 (lH, t), 6.79 (1H, td), 7.33 (1H, &), 7.71 (1H, m),

238 = 298 (M+H
7.77 (1H, dd), 7.85 (1H, dd), 8.45 (1H, d), 8.50 (1H, d) m/z (M+H)
5.56 (2H, s), 6.92 (lH, ), 7.33 (1H, d), 7.82 (1H, m), 7.91 (1H, dd),

239 3,02 (1H, d), B.45 (1H, d), 8.48 (1H, d) n/z = 332 (4R)
5.53 (1H, d), 5.58 (lH, d), 6.06 (l1H, s), 6.76 (lH, td), 7.32 (lH, d),

240 = 374 (M+H
7.69 (1H, m), 7.70 (1H, m), 7.90 (1H, dd), 8.40 (1H, d), 8.50 (1H, d) =/z (M+H)
5.56 (2H, s), 5.99 (l1H, s), 6.78 (1H, td), 7.33 (lH, d), 7.69 (1H,

241 ! m/z = 418 (M+H)
td), 7.76 (1H, d&d), 7.93 (1H, d4d), 8.39 (1H, d), 8.50 (1H, d)

242 5.56 (2H, s), 6.90 (1H, td), 7.32 (1, d), 7.79 (2H, m), 7.84 (1H, d), m/z = 366 (M+H)
8.43 (1H, d), 8.56 (1H, d)
. . , 6. . . 7.87 . , 8. . , 8. . .
243 5.54 (2H, s), 6.98 (1H, m) 87 (1H, m), 8.18 (1H, m), 8.48 (1H, m) n/z = 317 (M+H)
8.83 (2H, m)
244 4.17 (2H, s), 5.46 (2H, s), 6.63 (1H, td), 7.31 (1H, d), 7.60 (1H,

td), 7.65 (1H, dd), 7.80 (1H, dd), 8.32 (1H, d), 8.47 (1H, d)

Conpar ati ve Exanpl e 1 N-[ (6-chl oropyri di n- 3-

yl ) net hyl ] cyanam de (JP 2003- 26661 A, Conpound 1)

Cyanogen bromde (220 ng, 2.09 mol) was dissolved in
10 nL of anhydrous chloroform and the solution was cool ed
to 0°C To this was dropwi se added a solution of 500 ngy
(3.49 mol) of 2-chloro-5-am nonethyl pyridine dissolved in
10 nL of anhydrous chloroform and the resulting m xture was
stirred at 0°C for 1 hour. The reaction mxture was
filtered, then water was added and liquid-liquid extraction
was carried out, following which the chloroform phase was
dried over anhydrous nmagnesium sulfate and concentrated
under reduced pressure. The concentrate was purified by
silica gel colum chromatography (hexane/ethyl acetate =

1:1), giving 122 ng (yield, 35% of the target conpound.
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'HNWR (CDO 3, &, ppm: 4.21 (2H, s), 5.74 (1H, brs), 7.36
(1H, d), 7.71 (1H, dd), 8.30 (1H d)

BCNWR (CDd 3, 8, ppm): 46.5, 116.1, 124.8, 131.5, 138.9,
148.9, 151.4

M5 mz =166 (MH

Conpar ati ve Exanpl e 2. N-[1-((6-chl oropyridin-3-

yl ) net hyl ) pyri di n-2( 1H) - yl i dene] cyanam de (Patent Docunent 6,

Conpound 20)

[ Chem 26]

=

An armount of 128 ng (0.58 mmol) of 1-[(6-chloropyridin-
3-yl) et hyl ] pyridine-2(1H) -imne obtained by the alternative
nmet hod described in Synthesis Exanple 14 was dissolved in 5
nL of anhydrous dinethylformam de, NaH (as a 60% di spersion
in oil) was added in an amount of 40 ng (net weight, 24 ngy;
1.04 mol ), and the mxture was stirred at room tenperature
for 30 mnutes. Next, 60 ng (0.57 mml) of cyanogen brom de
was added, and the resulting mxture was stirred overnight.
Fol | owi ng reaction conpletion, water and ethyl acetate were
added to the reaction mxture and liquid-liquid extraction
was carried out. The organic phase was dried over anhydrous
magnesi um sul fate, then concentrated under reduced pressure.

The concentrate was purified on a TLC plate (one 0.5 mm

137



10

15

20

pl ate, developed with 100% et hyl acetate), giving 14 ng of
the target conmpound (yield, 10%.

'H NVR (CDO 5, 6, ppn): 5.28 (2H s), 6.55 (1H m), 7.33 (2H,
n, 7.56 (2H, m, 7.75 (1H, dd), 8.40 (1H, d)

Conpar ati ve Exanpl e 3: N[ 1-((6-chloropyridin- 3-

yl ) et hyl ) pyri di n- 2(2H) - yl i dene] acet am de (Patent Docunent 4,

Conpound 2)

[Chem 27]

g
N N
Ol
o N N
O

Anhydrous dichloronethane (20 nL) was added to 118 ngy
(0.46 mol) of 1-[(6-chloropyridin-3-yl)nmethyl]pyridine-
2(1H) -imne hydrochl oride obtained by the alternative nethod
described in Synthesis Exanple 14, following which 159 uL

(1.16 mmol, 116 ng) of triethylamne and 33 uL of acetyl

chloride were added and the mxture was stirred at room

tenperature for 15 m nutes. The reaction was stopped by
adding water to the reaction mxture, and Iliquid-liquid
extraction was carried out with chloroform and water. The

organi ¢ phase was washed with a saturated aqueous sol ution
of ammoni um chloride, then concentrated. Wth the addition
of hexane thereto, a solid settled out. The solid was
collected by filtration and washed, then thoroughly dried,

giving 21 ng of the target conmpound (yield, 17%.
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HNVR (CDO 5, &, ppm): 2.21 (3H, s), 5.35 (2H s), 6.46 (1H
m, 7.32 (1H, d), 7.48 (2H, m), 7.75 (1H d), 8.10 (1H dd),
8.45 (1H, dd)

MS: niz = 262 (MH)

Conpar ati ve Exanpl e 4: 3-[1-((6-chl oropyri di n- 3-

yl)nethyl )i m dazolidin-2-ylidene]-1,1, 1-trifl uoropropan- 2-

one (Patent Document 5, Exanple 4)

[ Chem 28]

JP_NH
L) X
CI” 'N COCF;

Anhydrous di nmet hyl formam de (15 nlL) was added to 1.30 g
(33.9 mol, 780 ng) of NaH (as a 60% di spersion in oil), and
the mxture was cooled to 0°C To this was dropw se added
1.52 nb (2.90 g, 17.0 mml) of 1,1,1-trifluoroacetone, and
stirring was carried out at 0°C for 10 mnutes. To this was
added 7.0 nL (110 nmol, 8.35 g) of carbon disulfide, and
stirring was carried out at 50°C for 1 hour. Next, the
reaction mxture was cooled to 0°C, 2.1 nL (34.0 mmol, 4.81
g) of nethyl iodide was added, and the mxture was stirred
over ni ght at room tenperature. Fol l owi ng reaction
conpletion, the reaction mxture was poured into ice water
and stirring was carried out until the ice conpletely nelted.
The reaction mxture was transferred to a separatory funnel
and extracted with ethyl acetate. The organic phase was

washed with saturated saline, then dried over anhydrous
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magnesi um sul fate and concentrated under reduced pressure
The concentrate was purified by silica gel chronatography
(hexane/ ethyl acetate = 95:5), and the fractions containing
the target compound were collected and concentrated under
reduced pressure. Hexane was added thereto, whereupon a
solid settled out. The solid was collected by filtration
and washed with hexane, then thoroughly dried, giving 460 ngy
(yield, 13% of 1,1,1-trifluoro-4,4-bis(nethylthio)-3-buten-
2-one.

'HNWR (CDd 3, 8, ppm: 2.56 (3H, s), 2.58 (2H, s), 6.25 (1H,
s)

Next, 20 nL of ethyl enediamne was added to 2.0 g (12.4
mmol ) of 2-chl oro-5-chl oronet hyl pyridine, and the mxture
was stirred overnight. Fol | owi ng reaction conpletion, the
reaction mxture was concentrated under reduced pressure,
after which acetonitrile was added and insoluble matter were
renoved by filtration. The filtrate was concentrated under
reduced pressure, giving 2.45 g (yield, 100% of N ((6-
chl oropyri di n- 3-yl ) et hyl ) et hane- 1, 2- di am ne.

A solution of 77 mg (0.42 mol) of the N ((6-
chl oropyri di n- 3-yl ) et hyl ) et hane- 1, 2-di am ne obtai ned by the
foregoing nethod in 8 nL of anhydrous acetonitrile was added
to 60 ng (0.28 nmol) of 1,1,1-trifluoro-4,4-bis(nethylthio)-
3-buten-2-one obtained by the foregoing nethod, and the
m xture was refluxed wunder heating for 40 mnutes.

Following reaction conpletion, the reaction mxture was
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returned to room tenperature and concentrated under reduced
pressure, after which ethyl acetate and water were added,
and liquid-liquid extraction was carried out. The organic
phase was washed wth anhydrous nagnesium sulfate, then
concentrated under reduced pressure, and the concentrate was
purified by silica gel colum chronmatography (hexane/ethyl
acetate = 3:1), giving 59 ng of the target conpound (yield,
69%) .

'H NVR (CDO 5, 6, ppn): 3.49 (2H t), 3.78 (2H t), 4.40 (2H,
s), 5.13 (1H s), 7.37 (1H, d), 7.56 (1H dd), 8.31 (1H d),
9.34 (1H, brs)

mz = 306 (MH)

Conpar ati ve Exanpl e 5: 3-[3-((6-chl oropyri di n- 3-

yl)nmethyl )thi azolidin-2-ylidene]-1,1,1-trifl uoropropan-2-one

(Patent Docunent 5, Exanple 3)

[ Chem 29]

N/_\S
O
N COCF,
A solution of 36 ng (0.46 mmol) of 2-am noethanet hi ol
dissolved in 10 nL of ethanol was added to 100 ng (O.46
mol) of 1,1,1-trifluoro-4,4-bis(nethylthio)-3-buten-2-one
obtai ned by the method described in Conparative Exanple 4,
and the m xture was refl uxed under heating for 6 hours, then

stirred at room tenperature for 13 hours. Fol | owi ng

reaction conpletion, the ethanol was distilled off under
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reduced pressure, after which the condensate was dissolved
in ethyl acetate and washed once with water. The washed
product was dried over anhydrous nmagnesium sulfate, then
concentrated under reduced pressure, giving 73 ng (yield,
81% of 1,1,1-trifluoro-3-(thiazolidin-2-ylidene)propan-2-
one.
INNNVR (CDO 5, 6, ppn): 3.35 (2H m), 4.02 (2H n), 5.61 (1H,
s), 10.40 (1H, brs),

2-chl oro-5-chl oronet hyl pyridine (80 ng, 0.50 mmol)
dissolved in 8 nL of anhydrous acetonitrile, and potassium
carbonate (69 ng, 0.50 mmol) were added to 65 ng (0.33 nmol)
of 1,1,1-trifluoro-3-(thiaolidin-2-ylidene)propane-2-one
obtained by the foregoing nethod, and the mxture was
refluxed wunder heating for 2 hours. After reaction
conpletion, the reaction mxture was returned to room
tenperature, insoluble matter was renoved by filtration, and
the filtrate was concentrated under reduced pressure. The
concentrate was purified by silica gel columm chronatography
(hexane/ ethyl acetate = 1:1 — 1:3), giving 53 ng of the
target conpound (yield, 50%.
'H NVR (CDO 5, &6, ppn): 3.20 (2H t), 3.73 (2H t), 4.61 (2H,
s), 5.80 (1H s), 7.36 (1H d), 7.53 (1H, dd), 8.31 (1H, d)
M5 mz = 323 (MtH)

Conpar ati ve Exanpl e 6: 3-[1-((6-chl oropyridi n- 3-

yl)nethyl )i m dazolidin-2-ylidene]-1,1,1,5,5, 5-

hexaf | uor opent an- 2, 4-di one (Patent Docunment 5, Exanple 5)
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[ Chem 30]

J\Afl

N“F,cOC” “COCF,

An amount of 31 ng (0.10 mmol) of the 3-[1-((6-
chl oropyridi n-3-yl)nethyl )i mdazolidin-2-ylidene]-1,1, 1-
trifluoropropan-2-one obtained by the nmethod described in
Conparative Exanple 4 was dissolved in 2 nL of anhydrous
di chl oronmet hane, then 20 uL (0.25 mmol, 20 ng) of pyridine
and 28 puL (0.20 mmol, 42 ng) of trifluoroacetic anhydride
were added in this order, and the mxture was stirred at
room tenperature for 30 mnutes. The progress of the
reacti on was checked by thin |ayer chromatography, whereupon
there was found to be sone starting nmaterial remaining in
the system As a result, another 84 uL (0.60 nmol, 62 ng)
of trifluoroacetic anhydride was added, and stirring was
carried out for 1 hour at room tenperature. Fol | owi ng
reaction conpletion, the reaction mxture was concentrated
under reduced pressure, then purified on a TLC plate (one
0.5 mm pl ate, devel oped with hexane/ethyl = 2:8), giving 30
ng of the target conmpound (yield, 759%.
'H NMR (CD;OD, 8, ppn): 3.87 (4H, n), 4.51 (2H, s), 7.50 (1H,
d), 7.82 (1H dd), 8.35 (1H, d)
MS: mz = 402 (M+H)
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Conpar ati ve Exanpl e 7. N[ 1-((6-chloropyridin- 3-

yl)nethyl )i m dazolidi n-2-ylidene]-2,2,2-trifluoroacetam de

(Patent Docunent 5, Exanple 7)

[ Chem 31]
ﬁh_\

D

CI” N N\ﬂ/

0]

H

N\

CF3

Di et hyl car boni m dodi t hi oat e met hanesul f oni c aci d
chloride (4.25 g, 18.2 mmol) was dissolved in 30 nL of
pyridine, 3.80 nL (5.73 g, 27.3 mmol) of trifluoroacetic
anhydri de was added dropwi se, and the mxture was stirred
overnight at room tenperature. The reaction mxture was
concentrated wunder reduced pressure, and subjected to
liquid-liquid extraction using dichloronethane and water.
The resulting organic phase was dried over anhydrous
magnesi um sulfate, then concentrated, giving 5.36 g of
di net hyl (2,2, 2-trifl uoroacetyl)carboni m dodithioate (yield,
100%) .

N- ((6-chl oropyridi n-3-yl ) et hyl) et hane- 1, 2- di am ne
(4.61 g, 24.9 mmol) was synthesized by the nmethod descri bed
in Conparative Exanple 4. This was dissolved in 40 nL of
anhydrous acetonitrile, 4.60 g (21.3 mmol) of the
di net hyl (2, 2, 2-trichl oroacetyl) carboni m dodi t hi oat e obt ai ned
by the above nmethod was added, and the resulting m xture was
refl uxed under heating for 90 m nutes. Fol | owi ng reaction

conpletion, the reaction mxture was returned to room
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tenperature, after which the solvent was distilled off under
reduced pressure. The solid that settled out was collected
by filtration and washed with a snmall anount of acetonitrile,
giving 2.17 g of the target conpound (yield, 33%.

'H NVR (CDO 5, 6, ppn): 3.50 (2H, m), 3.76 (2H m), 4.60 (2H,
s), 7.34 (1H, d), 7.70 (1H dd), 8.33 (1H, d)

Melting point: 168 to 170°C

Conpar ati ve Exanpl e 8: N[ 3-((6-chl oropyri di n- 3-

yl)net hyl )t hi azol i din-2-ylidene]-2,2,2-trifluoroacetam de

(Patent Docunent 5, Exanple 6)

[ Chem 32]
N/_\S
Y
z N.__CF3

Cl N \[r

0

Et hanol (20 nL) was added to 77 ng (1.0 mmol) of 2-
am noet hanethiol, 216 mol (1.0 mmol) of the dinethyl (2,2, 2-
trifluoroacetyl)carbonimdodithioate synthesized by the
nmet hod described in Conparative Exanple 7 was added, and the
mxture was stirred overnight at room tenperature.
Fol | owi ng reaction conpletion, the solvent was distilled off
under reduced pressure, and purification was carried out by
silica gel colum chromatography (hexane/ethyl acetate =
1:1), giving 100 nmg of 2,2,2-trifluoro-N(thiazolidin-2-
yl i dene)acetam de (yield, 51%. This reaction was carried

out once nore by the sanme synthesis nethod, giving a
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conbi ned anmount of 350 ng of 2,2,2-trifluoro-N(thiazolidin-
2-yl i dene) acet am de.

Dinmethylformamde (2 nL) and tetrahydrofuran (18 nl)
were added to 162 ng (0.82 mol) of 2,2,2-trifluoro-N
(thiazolidin-2-ylidene)acetam de obtained by the above-
described nethod, following which 198 ng of 2-chloro-5-
chl oronet hyl pyridine and 150 ng (1.09 mol) of potassium
carbonate were added, and the mxture was refluxed under
heating for 20 hours. Fol | owi ng reaction conpletion, the
reaction mxture was returned to room tenperature, insoluble
matter was filtered off, and the filtrate was concentrated
under reduced pressure. The concentrate was purified on a
TLC plate (two 0.5 mm plates, developed with 100% et hyl
acetate), giving 230 ng of the target conmpound (yield, 87%.
'H NVR (CDO 5, &6, ppn): 3.27 (2H m, 3.73 (2H n), 4.86 (2H,
s), 7.36 (1H, d), 7.72 (1H dd), 8.36 (1H, d)

Melting point: 96°C
[ EXAMPLE FORMULATI ONS]

Fornul ati on Exanple 1: G anul es

Compound 1 5 w %
Bentonite 40 wt %
Tal c 10 Wt %
d ay 43 W %
Cal cium I'i gni nsul fonat e 2 W%

The above ingredients were uniformy ground and m xed,

followng which water was added and the mxture was
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t horoughly kneaded. The kneaded material was granul ated and
dried, giving granul es.

Fornul ati on Exanple 2: G anul es

Compound 212 2 W%
Sanx P-252 5 W%
Bi nder 1.5 %
Granul ati on enhancer 0.5 wt%
d ay 91 Wt %

The above ingredients were uniformy ground and m xed,
followng which water was added and the mxture was
t horoughly kneaded. The kneaded material was granul ated and
dried, giving granul es.

Fornul ati on Exanple 3: Wttabl e Powder

Conmpound 3 30 wt %
d ay 50 wm %
Wi te car bon 2 W%
D at omaceous earth 13 W %
Cal ci um Iigni nsul fonate 4 Wt %
Sodi um | auryl sulfate 1 w%

The above ingredients were uniformy mxed and ground,
giving a wettabl e powder.

Fornmul ati on Exanple 4: Water D spersible G anul es

Conpound 212 30 wm %
d ay 60 wt %
Dextrin 5 wt %
Al kyl -mal ei ¢ aci d copol yner 4 wt %
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Sodi um | auryl sulfate 1 w%
The above ingredients were uniformy ground and m xed,
following which water was added and the mxture was
t horoughly kneaded. The kneaded material was granul ated and
dried, giving water dispersible granules.

Formul ati on Exanple 5. Fl owabl e Concentrate

Conpound 8 25 W %
PCE pol ystyryl phenyl ether sulfate 5w %
Propyl ene gl ycol 6 wt %
Bentonite 1 w%
Xant han gum 1% aqueous sol ution 3 wt%

PRONAL EX- 300 (Toho Chem cal Industry Co., Ltd.) 0.05 wt%
ADDAC 827 (KI Chem cal Industry Co., Ltd.) 0.02 W%
Vat er added to 100 wt %
The entire anounts of the above ingredients, excluding
t he 1% aqueous sol ution of xanthan gum and a suitabl e anount
of water, were prem xed, then ground in a wet grinding mll.
The 1% aqueous solution of xanthan gum and the renaining
wat er were then added to the total anount of 100 wt% giving
a fl owabl e concentrati on.

Fornul ati on Exanple 6: Enulsifiable Concentrate

Compound 1 15 Wt %
N, N- di et hyl f or mam de 20 W %
Sol vesso 150 (Exxon Mobil Yugen Kai sha) 55 wt %
Pol yoxyet hyl ene al kyl aryl ether 10 wt %
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The above ingredients were wuniformy

di ssol ved, giving an emul sifiable concentrate.

Fornul ati on Exanple 7:

Dust Formul ati on

Compound 14
d ay
Tal c

Cal ci um st earat e

The above ingredients were uniformy mxed,

dust fornul ati on.

For nul ati on Exanpl e 8:

LowDrift Dust Fornul ation

Conpound 1
Lowdrift clay
Wi te carbon

Cal ci um stearate

Light liquid paraffin

The above ingredients were uniformy m xed,

dust fornul ati on.

For nul ati on Exanple 9:

Fine Ganules F

Conpound 3
Carrier
Whi t e car bon

H sol SAS-296

The above ingredients were uniformy mxed,

dust fornmul ati on.

For nul ati on Exanpl e 10:

m xed and

2 W%
60 W %
37 W %
1 w%

giving a

2 W%
94.5 Wt %
2 W%
1 w%
0.5 wt%

giving a

2 W%
94 W %
2 W%
2 W%

giving a

Liquid formul ati on for drop

Compound 1

149

10 wt %



Benzyl al cohol 74.9 Wt %
Propyl ene carbonate 15 Wt %
BHT 0.1 W%
The above ingredients were uniformy mxed, giving a
i quefied drop fornul ation.

Fornmul ati on Exanple 11: Liquid fornulation for drop

Conpound 212 48 w %
Et hanol 52 W %
The above ingredients were uniformy mxed, giving a
l'iquefied drop fornulation.
In addition, an exanple of a mxed fornulation
containing both a conmpound of the present invention and
anot her pest control agent is provided bel ow.

Fornmul ati on Exanple 12: G anul es

Conpound 212 2 W%

Pr openazol e 24 wt %
Bi nder 3.0 %
G anul ati on enhancer 0.5 %
d ay 70.5 wt %

The above ingredients were uniformy ground and m xed,
following which water was added and the mxture was
t horoughly kneaded. The kneaded material was granul ated and
dried, giving granul es.

[ TEST EXAVPLES]
Foliar Application Tests

Test Exanple 1-1: D anondback Moth Control Test
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second-instar |arvae were released onto the discs. The |eaf
discs and |arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of |ive and dead insects
were counted, and the nortality was calculated from the
followng formula. This was a two-replication test.
Mortality (9% = [nunber of dead insects/(nunber of |live
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Conpounds 81, 89, 92, 107, 111, 112, 114, 128, 152, 171, 183,
184, 186, 189, 190, 193, 194, 211, 212, 213, 215, 216, 218,
219, 227, 229, 230, 231, 234, 235, 237, 238, 239, 242 and
243 exhibited insecticidal activities having at |east 80%
nortality.

Test Exanple 2: Common CQutworm Control Test

Leaf discs 5.0 cm in dianeter were cut from cabbage
plants grown in pots, and these were sprayed with sol utions
of the inventive conpounds at a predeterm ned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
third-instar larvae were released onto the discs. The |eaf
discs and | arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of |ive and dead insects
were counted, and the nortality was calculated from the

followng formula. This was a two-replication test.
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Mortality (% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, with 500 ppm foliar application,
Conpounds 46, 202, 68, 82, 89, 92, 96, 104, 108, 128, 140,
176, 184, 189, 190, 193, 212, 219, 227, 229, 230 and 239
exhibited insecticidal activities having at Ileast 80%
nortality.

Test Exanple 3-1: Cotton Aphid Control Test

Leaf discs 2.0 cm in dianmeter were cut from cucunber
plants grown in pots, and these were sprayed with sol utions
of the inventive conpounds at a predeterm ned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
first-instar larvae were released onto the discs. The |eaf
discs and |arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of live and dead insects
were counted, and the nortality was calculated from the
following formula. This was a two-replication test.
Mrtality (% = [nunber of dead insects/(nunber of live
i nsects + nunber of dead insects)] x 100

From these results, with 500 ppm foliar application,
Conmpounds 1, 2, 3, 6, 7, 8 9, 10, 12, 14, 15, 18, 20, 21,
22, 25, 27, 29, 30, 31, 32, 33, 34, 36, 37, 41, 42, 43, 44,
45, 46, 49, 50, 52, 58, 61, 68, 69, 71, 72, 73, 76, 77, 79,

81, 82, 83, 85, 88, 89, 92, 96, 100, 101, 102, 103, 104, 119,
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122, 131, 132, 135, 139, 165, 167, 170, 179, 182, 183, 184,
186, 189, 192, 193, 194, 196, 199, 200, 202, 208, 210, 211,
212, 219, 221, 222, 223, 225, 226, 227, 228, 229, 230, 233,
234, 235, 237, 239 and 243 exhibited insecticidal activities
having at | east 80% nortality.

By contrast, when Conpound 1 (N-[(6-chloropyridin-3-
yl)net hyl ] cyanam de) in Patent Docunment 1 (Japanese Patent
Application Publication No. 2003-26661) was tested by the
same nethod, the <cotton aphid nortality from foliar
application at 500 ppmwas 65%

Test Exanple 3-2: Cotton Aphid Control Test

Leaf discs 2.0 cm in dianmeter were cut from cucunber
plants grown in pots, and these were sprayed with sol utions
of the inventive conpounds at a predeterm ned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
first-instar larvae were released onto the discs. The |eaf
discs and | arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of |ive and dead insects
were counted, and the nortality was calculated from the
followng formula. This was a two-replication test.
Mortality (9% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,

Compounds 1, 2, 3, 6, 7, 8, 9, 10, 14, 245, 18, 21, 34, 43,
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49, 50, 71, 76, 83, 85, 86, 88, 89, 90, 91, 92, 93, 94, 96,
97, 102, 105, 113, 128, 131, 137, 138, 139, 140, 141, 145,
149, 152, 157, 163, 183, 186, 196, 199, 200, 204, 208, 212,
213, 214, 215, 216, 219, 222, 223, 225, 226, 227, 228, 229,
230, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242,
243 and 244 exhibited insecticidal activities having at
| east 80% nortality.

Test Exanple 3-3: Cotton Aphid Control Test

Leaf discs 2.0 cm in dianmeter were cut from cucunber
plants grown in pots, and these were sprayed with sol utions
of the inventive conpounds at a predeterm ned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
first-instar larvae were released onto the discs. The |eaf
discs and |arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of live and dead insects
were counted, and the nortality was calculated from the
following formula. This was a two-replication test.
Mrtality (% = [nunber of dead insects/(nunber of live
i nsects + nunber of dead insects)] x 100

From these results, wth 20 ppm foliar application,
Conmpounds 1, 2, 3, 6, 7, 8, 14, 18, 21, 82, 86, 88, 89, 90,
91, 94, 95, 128, 137, 138, 157, 199, 200, 212, 213, 214, 219,

226, 227, 229, 230, 231, 233, 234, 235, 236, 237, 238, 239,
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240, 241, 242, 243 and 244 exhibited insecticidal activities
having at |east 80% nortality.

Test Exanple 4: G een Peach Aphid Control Test

Leaf discs 2.8 cm in dianeter were cut from cabbage
plants grown in pots, and four adult aphids were rel eased
onto each disc. One day later, the adults were renoved, and
the nunber of first-instar |arvae that had been deposited on
each leaf disc was adjusted to 10. Next, the leaf discs
parasitized by these first instar |larvae were sprayed wth
solutions of the inventive conpounds at a predeterm ned
concentration prepared to 50% acetone/water (containing
0.05% Tween 20). The treated |leaf discs were air dried
foll owi ng which covers were placed over the Petri dishes and
the leaf discs and [arvae were held in an incubation chanber
at 25°C (16-hour period of |Ilight, 8-hour dark period).
Three days after released, the nunbers of I|ive and dead
i nsects were counted, and the nortality was cal culated from
the following formula. This was a two-replication test.
Mortality (% = [nunber of dead insects/(nunber of |live
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Compounds 1, 2, 3, 6, 7, 8, 9, 10, 11 and 212 exhibited
i nsecticidal activities having at | east 80% nortality.

Test Exanple 5: Snmall Brown Pl ant hopper Control Test

Rice seedlings growmn in pots were subjected to the

foliar application of solutions of the inventive conpounds
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at a pr edet er m ned concentration pr epar ed to 50%
acetone/water (containing 0.05% Tween 20). The treated
seedlings were air dried, following which second-instar
| arvae were rel eased onto the seedlings. The seedlings and
| arvae were then held in an incubation chanber at 25°C (16-
hour period of light, 8-hour dark period). Three days after
rel eased, the nunbers of |ive and dead insects were counted,
and the nortality was calculated fromthe follow ng formula.
This was a two-replication test.
Mrtality (% = [nunber of dead insects/(nunber of Ilive
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Conpounds 212, 213, 215, 216, 227, 229 and 230 exhibited
I nsecticidal activities having at | east 80% nortality.

Test Exanple 6: Brown rice Planthopper Control Test

Rice seedlings grown in pots were subjected to the
foliar application of solutions of the inventive conpounds
at a pr edet er m ned concentration pr epar ed to 50%
acetone/water (containing 0.05% Tween 20). The treated
seedlings were air dried, following which second-instar
| arvae were released onto the seedlings. The seedlings and
| arvae were then held in an incubation chanber at 25°C (16-
hour period of l|ight, 8-hour dark period). Si x days after
rel eased, the nunbers of |ive and dead insects were counted,
and the nortality was cal culated fromthe follow ng formula.

This was a two-replication test.
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Mortality (% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Compounds 1, 2, 3, 6, 7 and 8 exhibited insecticidal
activities having at |east 80%nnortality.

Test Exanple 7: \Wite-backed Rice Pl ant hopper Control Test

Rice seedlings growmn in pots were subjected to the
foliar application of solutions of the inventive conpounds
at a pr edet er m ned concentration pr epar ed to 50%
acetone/water (containing 0.05% Tween 20). The treated
seedlings were air dried, following which second-instar
| arvae were rel eased onto the seedlings. The seedlings and
| arvae were then held in an incubation chanber at 25°C (16-
hour period of light, 8-hour dark period). Four days after
rel eased, the nunbers of |ive and dead insects were counted,
and the nortality was calculated fromthe follow ng formula.
This was a two-replication test.

Mrtality (% = [nunber of dead insects/(nunber of Ilive
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Conpound 1 exhibited an insecticidal activity having at
| east 80% nortality.

Test Exanple 8: G een Rice Leaf hopper Control Test

Rice seedlings grown in pots were subjected to the
foliar application of solutions of the inventive conmpounds

at a pr edet er m ned concentration pr epar ed to 50%
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acetone/water (containing 0.05% Tween 20). The treated
seedlings were air dried, following which second-instar
| arvae were released onto the seedlings. The seedlings and
| arvae were then held in an incubation chanber at 25°C (16-
hour period of light, 8-hour dark period). Four days after
rel eased, the nunbers of |ive and dead insects were counted,
and the nortality was cal culated fromthe follow ng formnula.
This was a two-replication test.
Mortality (9% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,
Conpounds 1 and 212 exhibited insecticidal activities having
at least 80%nnortality.

Test Exanple 9: G eenhouse Wiitefly Control Test

Adult greenhouse whiteflies were rel eased onto cucunber
plants growmn in pots, and allowed to laid eggs overnight.
One day after the start of oviposition, the adults were
renoved, and the plants and eggs were held in an incubation
chanber at 25°C (16- hour period of light, 8-hour dark
period). Three days after the end of oviposition, |eaf
discs 2.0 cmin diameter were cut from the cucunber plants
and, after confirmng oviposition thereon, the |eaf discs
were sprayed with solutions of the inventive conpounds at a
predeterm ned concentration prepared to 50% acetone/ water
(contai ning 0.05% Tween 20). After spraying, the treated

| eaf discs were held in an incubation chanber at 25°C (16-
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hour period of light, 8-hour dark period). Fourteen days
after spraying, the nunbers of l|live and dead insects were
counted, and the nortality was cal culated fromthe foll ow ng
formula. This was a two-replication test.
Mortality (%9 = [(nunber of oviposited eggs — nunber of |ive
i nsects)/ nunber of oviposited eggs] x 100

From these results, with 100 ppm foliar application,
Conpounds 212, 229 and 230 exhibited high insecticida
activities having at |east 80%nnortality.

Wth foliar application at 20 ppm Conpound 213
exhibited a high insecticidal activity having at |east 80% a
nortality.

Test Exanple 10-1: Western Flower Thrips Control Test

Leaf discs 2.8 cmin dianmeter were cut from bean plants
growmn in pots, and these were sprayed with solutions of the
I nventive conpounds at a predetermned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
first-instar larvae were released onto the discs. The |eaf
discs and | arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of |ive and dead insects
were counted, and the nortality was calculated from the
followng formula. This was a two-replication test.
Mortality (% = [nunber of dead insects/(nunber of |ive

i nsects + nunber of dead insects)] x 100
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From these results, with 500 ppm foliar application,
Conpounds 49, 50, 85, 86, 90, 91, 93, 94, 104, 107, 108, 114,
128, 131, 135, 137, 140, 141, 144, 145, 146, 147, 152, 167,
170, 171, 172, 176, 181, 182, 183, 184, 186, 189, 190, 193,
196, 199, 200, 208, 211, 212, 222, 226, 227, 229, 230, 231,
237, 240, 242 and 243 exhibited high insecticidal activities
having at Ileast 80% nortality. Wth 200 ppm foliar
application, Conpounds 1, 2, 3, 6, 7, 8 9 and 10 exhibited
hi gh insecticidal activities having at |east 80% nortality.

Test Exanple 10-2: Western Flower Thrips Control Test

Leaf discs 2.8 cmin dianmeter were cut from bean plants
growmn in pots, and these were sprayed with solutions of the
i nventive conpounds at a predeterm ned concentration
prepared to 50% acetone/water (containing 0.05% Tween 20).
The treated leaf discs were air dried, follow ng which
first-instar larvae were released onto the discs. The |eaf
discs and | arvae were then held in an incubation chanber at
25°C (16-hour period of light, 8-hour dark period). Thr ee
days after released, the nunbers of |ive and dead insects
were counted, and the nortality was calculated from the
following formula. This was a two-replication test.
Mrtality (% = [nunber of dead insects/(nunber of live
i nsects + nunber of dead insects)] x 100

From these results, with 100 ppm foliar application,

Conmpounds 2, 3, 6, 7, 8, 9, 10, 90, 91, 104, 128, 137, 186,
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193, 212, 213, 216 and 238 exhibited high insecticidal
activities having at |east 80%nnortality.

Test Exanple 11: R ce Leaf Bug Control Test

Weat seedling shoots four days after sowing were
inmmersed for 30 seconds in solutions of the inventive
conpounds at a predeterm ned concentration prepared to 50%
acetone/water (containing 0.05% Tween 20). The treated
seedlings were air-dried, then each was placed in a glass
cylinder and two second-instar rice leaf bug |arvae were
rel eased within the sane glass cylinder. Fol | ow ng rel ease
of the insects, the tube was capped and held in an
i ncubation chanber at 25°C (16-hour period of light, 8-hour
dark period). In order to supply water to the wheat plant
during the test, the plant was allowed to take up water from
bel ow the glass cylinder. Three days after released, the
nunbers of live and dead insects were counted, and the
nortality was calculated fromthe follow ng formul a.
Mrtality (% = [nunber of dead insects/(nunber of Ilive
i nsects + nunber of dead insects)] x 100

From these results, wth 50 ppm foliar application,
Conpounds 132, 141, 144, 183, 184, 189, 190, 192, 193, 194,
212, 227, 229, 230, 231, 233, 236, 239, 242 and 243
exhibited high insecticidal activities having at |east 80%
nortality.

Test Exanple 12: Brown-Wnged G een Bug Control Test
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Young apples that had been collected in the field were
sprayed with solutions of the inventive conpounds at a
predeterm ned concentration prepared to 50% acetone/water
(containing 0.05% Tween 20). The treated fruits were air-
dried, placed in plastic cups and two adult brown-w nged
green bugs were released into each cup. Fol | owi ng rel ease
of the insects, the fruits and insects were held in an
i ncubation chanber at 25°C (16-hour period of light, 8-hour
dark period). Six days after released, the nunbers of I|ive
and dead insects were counted, and the nortality was
cal cul ated fromthe follow ng fornula.

Mrtality (% = [nunber of dead insects/(nunber of live
i nsects + nunber of dead insects)] x 100

From these results, wth 50 ppm foliar application,
Conpound 212 exhibited a high insecticidal activity having
at least 80%nnortality.

Test Exanple 13: Rice Leaf Beetle Control Test

The inventive conpounds prepared to a predeterm ned
concentration in acetone were locally applied in an anount
of 1 uL (per insect) to the backs of field-collected adult
beetl es using a mcrosyringe. Follow ng chem cal treatnent,
the beetles were transferred to rice seedlings, with five
beetl es being placed on each plant, and the seedlings and
beetles were held in an incubation chanber at 25°C (16- hour
period of Ilight, 8-hour dark period). Forty-eight hours

after treatnent, the nunbers of |live and dead insects were
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counted, and the nortality was cal culated fromthe foll ow ng
f or mul a.
Mortality (9% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, at a dosage of 0.5 pug/insect,
Conpounds 1, 8 and 212 exhibited high insecticidal
activities having at |east 80%nnortality.

Test Exanple 14: House Fly Control Test

The inventive conpounds prepared to a predeterm ned
concentration in acetone were applied in an amount of 1 uL
(per insect) to the backs of adult fenmale flies raised
I ndoor s. Following chemcal treatnent, the flies were
transferred to plastic cups, with five flies being placed in
each cup, and held in an incubation chanber at 25°C (16-hour
period of Ilight, 8-hour dark period). Twenty-four hours
after treatnent, the state of knockdown anong the flies was
observed, and the knockdown rate was calculated from the
follow ng formula. The test was carried out as two
replications.

Knockdown rate (% = [nunber of knocked down insects/(nunber
of live insects + nunber of knocked down insects)] x 100

From these results, at a dosage of 2 pug/insect,

Conpounds 33, 212, 213, 214 and 216 exhibited high
i nsecticidal effects having a knockdown rate of at |east 80%
Root | nmersion Treat ment Test

Test Exanple 15: Small Brown Pl ant hopper Control Test
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Wheat seedling roots 48 hours after sowi ng were treated
with solutions of the inventive conpounds at a predeterm ned
concentration prepared to 10% acetone/water. After allow ng
the roots to absorb the chemcal for 72 hours, ten second-
instar small brown planthopper |arvae were released onto
each seedling. The treated seedlings and |arvae were then

held in an incubation chanber at 25°C (16-hour period of

l'ight, 8-hour dark period). Four days after released, the
nunbers of live and dead insects were counted, and the
nortality was calculated from the follow ng fornula. The

test was carried out as two replications.
Mrtality (% = [nunber of dead insects/(nunber of live
i nsects + nunber of dead insects)] x 100

From these results, at a dosage of 20 ug/seedling,

Conmpounds 212, 213, 215, 216, 222, 223, 226, 227, 228, 230,
231, 233, 234, 235, 237, 212, 213, 214, 215, 216, 222, 223,
227, 228, 229, 231, 233, 234, 235, 237, 238, 239, 240 and
241 exhibited high insecticidal activities having at | east
80% nortality.

Soi |l Drenching Treatnent Tests

Test Exanple 16: Small Brown Pl ant hopper Control Test

Rice seedlings grown in pots were subjected to soil
drenching treatnment wth solutions of the inventive
conpounds at a predeterm ned concentration prepared to 10%
acetone/water. Three days followng treatnent, ten second-

instar small brown planthopper |arvae were released onto
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each seedling. The treated seedlings and |arvae were then
held in an incubation chanber at 25°C (16-hour period of
light, 8-hour dark period). Three days after released, the
nunbers of l|ive and dead insects were counted, and the
nortality was calculated from the follow ng fornula. The
test was carried out as two replications.
Mortality (9% = [nunber of dead insects/(nunber of |live
i nsects + nunber of dead insects)] x 100

From these results, at a dosage of 0.05 ng/seedling,
Conpounds 212, 227, 229, 231, 233, 237, 238, 239, 242 and
243 exhibited high insecticidal activities having at | east
80% nortality, and at a dosage of 0.005 ng/seedling,
Conpound 212 exhibited a high insecticidal activity having
95% nortality.

Test Exanple 17: Wiite-backed Ri ce Pl ant hopper Control Test

Rice seedlings grown in pots were subjected to soil
drenching treatnment wth solutions of the inventive
conpounds at a predeterm ned concentration prepared to 10%
acetone/water. Three days followng treatnent, ten second-
i nstar white-backed rice planthopper |arvae were released
onto each seedling. The treated seedlings and |arvae were
then held in an incubation chanber at 25°C (16-hour period
of light, 8-hour dark period). Three days after rel eased,
the nunbers of live and dead insects were counted, and the
nortality was calculated from the follow ng fornula. The

test was carried out as two replications.
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Mortality (% = [nunber of dead insects/(nunber of Iive
i nsects + nunber of dead insects)] x 100

From these results, at a dosage of 0.05 ng/seedling,
Conpounds 212, 227, 229 and 231 exhibited high insecticidal
activities having at |east 80%nnortality.

Test Exanple 18: R ce Water Wevil Control Test

Rice seedlings grown in pots were subjected to soil
drenching treatnent with solutions of the inventive
conpounds at a predeterm ned concentration prepared to 10%
acet one/ wat er . Two days after treatnent, five adult rice
water weevils were released onto each seedling. The
seedlings and insects were then held in an incubation
chanber at 25°C (16-hour period of light, 8-hour dark
period). Three days after rel eased, the nunbers of |ive and
dead insects were counted, and the nortality was cal cul at ed
fromthe following fornula. The test was carried out as two
replications.

Mrtality (% = [nunber of dead insects/(nunber of Ilive
i nsects + nunber of dead insects)] x 100

From these results, at a dosage of 0.1 ng/seedling,
Conpound 212 exhibited a high insecticidal activity having
at least 80%nnortality.

Ef fects on Pests Having a Low Susceptibility to Insecticides

Test Exanple 19: Brown R ce Pl ant hopper Control Test

Rice seedlings grown in pots were subjected to soil

drenching treatnent with solutions of the inventive
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conpounds at a predeterm ned concentration prepared to 10%
acet one/ wat er . Three days after treatnent, ten second-
instar brown rice planthopper larvae having a |ow
susceptibility to insecticides were released onto each
seedl i ng. The seedlings and insects were then held in an
i ncubation chanber at 25°C (16-hour period of light, 8-hour
dark period). Three days after released, the nunbers of
live and dead insects were counted, and the nortality was
calculated fromthe following formula. The test was carried
out as two replications.
Mortality (9% = [nunber of dead insects/(nunber of |live
i nsects + nunber of dead insects)] x 100

The pests used in this test were insects that had been
rai sed i ndoors for successive generations over a |ong period
of time (susceptible line), and insects that had been raised
i ndoors for successive generations after being collected (I)
in 2007 within Kumanoto Prefecture and (Il1) in 2005 within
Fukuoka Prefecture (field-collected |lines).

As a result, Conmpound 212 exhibited a nortality of 100%
on all the 1lines in treatnent at a dosage of 0.05
ny/ seedling, and exhibited a nortality of at |east 90% on
all the lines at a dosage of 0.005 ng/seedling. By contrast,
when applied at a dosage of 0.05 ny/seedling, imdacloprid
exhibited a nortality of 100% in the susceptible line and

nortalities of 40%on (1) and 60%on (I11).
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From these results, Conpound 212 exhibited a high
I nsecticidal activity against brown rice planthoppers having
a | ow susceptibility to imdacloprid.

Test Exanple 20: Small Brown Pl ant hopper Control Test

Rice seedlings grown in pots were subjected to soi
drenching treatnent with solutions of the inventive
conpounds at a predeterm ned concentration prepared to 10%
acet one/ wat er . Three days after treatnent, ten second-
instar small brown planthopper larvae having a |ow
susceptibility to insecticides were released onto each
seedl i ng. The seedlings and insects were then held in an
i ncubation chanber at 25°C (16-hour period of light, 8-hour
dark period). Three days after released, the nunbers of
live and dead insects were counted, and the nortality was
calculated fromthe following formula. The test was carried
out as two replications.

Mortality (9% = [nunber of dead insects/(nunber of |live
i nsects + nunber of dead insects)] x 100

The pests used in this test were insects that had been
rai sed i ndoors for successive generations over a |ong period
of time (susceptible line), and insects that had been raised
i ndoors for successive generations after being collected in
2006 wi thin Kurmanoto Prefecture (field-collected line).

As a result, Conmpound 212 exhibited a nortality of 100%
on both Iines at a dosage of 0.01 ng/seedling, and exhibited

a nortality of at l|east 90% on both lines at a dosage of
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0.005 ny/seedling. By contrast, when applied at a dosage of
0.01 ng/seedling, imdacloprid exhibited a nortality of 100%
in the susceptible line and a nortality of 50%in the field-
collected Iline. Wen applied at a dosage of 0.01
ngy/ seedling, fipronil exhibited a nortality of 100% in the
susceptible line and a nortality of 70% in the field-
col l ected |i ne.

From these results, GConpound 212 exhibited a high
insecticidal activity against snmall brown planthoppers
having a | ow susceptibility to imdacloprid and fipronil

Test Exanple 21: In Vitro Metabolic Tests of Conpound 212

and I mdacloprid Using House Fly OGrude Enzyne Extract

As mentioned in Pest Managenent Science, 59(3), 347-352
(2003) and the Journal of Pesticide Science, 29(2), 110-116
(2004), imdacloprid is known to be inactivated by incurring
oxi dative netabolism which is thought to be one nmechani sm
of acquiring resistance to this agent. The follow ng
experinment was carried out to confirm the effects in pests
whi ch have acqui red such resi stance.

An anount of 10 nL of a potassium phosphate buffer
solution (pH 7.4, containing 1 mM EDTA) was added to adult
house flies (0.645 ¢g), and the flies were thoroughly
honogeni zed in a Physcotron (Nti-On Medical and Physical
Instrunents Manufacturing Co.). The honobgenate was then
centrifuged at 10,000 g for 15 m nutes. The resulting

supernatant was additionally centrifuged at 100,000 g for 60
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mnutes, giving a precipitate. The precipitate was
dissolved in 1 nL of a potassium phosphate buffer, and the
resulting solution was used as the crude enzyne extract.
The enzyne extraction operations were all carried out on ice
or at 4°C

The reagents were mxed in the follow ng proportions
within a 1.5 nL tube, and the reaction was effected at 25°C
for 40 hours. Following the reaction, 1 nL of acetone was
added and the mxture was stirred, following which the
precipitate that forned was centrifuged at 12,000 rpm for 5
m nutes. The supernatant acetone was distilled off, and the
precipitate was injected into a liquid chromatograph-nass
spectronmeter (LC/M5) and anal ysis was carried out.

Above crude enzyne extract: 300 uL

DVSO sol ution of conpound: 5 pL

A ucose 6 phosphoric acid solution: 5 puL

NADP" sol ution: 5 pL

G ucose 6 phosphoric acid dehydrogenase solution: 5 L

Pot assi um phosphate buffer (pH 7.4, containing 1 nM
EDTA): 180 uL
<Anal ysi s Conditions>

Col um: Capcell Pak C18MSG

Mobi | e phase conposition:

0 to 3 mnutes: 85% water, 5% acetonitrile, 10%

aqueous formc acid solution (0.1%v/v)
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3 to 30 mnutes: 85 —» 25%water, 5 — 65%acetonitrile,
10% aqueous formc acid solution (0.1%v/v)

30.1 to 36 mnutes: 90% acetonitrile, 10% aqueous
formc acid solution (0.1%v/v)

Col um tenperature: 40°C

Flowrate: 0.35 nL/mn

I njected amount: 100 pL

W wavel engt h:  Conpound 212: 325 nm

I mdacloprid: 300 nm

As a result, the sum of the surface area percentages
for the netabolites was 0.08% in the case of Conmpound No.
212 and 2.55% in the case of imdacloprid, indicating that
t he anount of metabolites of Conmpound No. 212 was | ower than
the amount of netabolites of i mdacloprid. The above
results suggest that Conpound 212 can effectively control
even resistant pests which netabolically deactivate
i m dacl opri d.
Control Effects on Aninmal Parasitic Pests

Test Exanple 21: Ti ck (Haemaphysalis |ongicornis) Control

Test

G ass vials having a capacity of 4 nL were each filled
with 30 uL of an acetone solution containing 200 ppm or 10
ppm of the respective conmpounds. These filled vials were
pl aced on a shaker and air-dried while being spun, thereby
formng dry filns of the conmpounds on the inner walls of the

vials. After the vials had been dried for at | east 24 hours,
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ten larval ticks (Haemaphysalis longicornis) were released
into each vial, following which the vials were capped. The
vials were then left at rest in an incubation chanber at
25°C, 85% humdity and conplete darkness. One day after
rel eased, the nunbers of live and dead ticks were counted,
and the nortality was calculated fromthe follow ng formula.
This test was carried out as two replications.
Mortality (% = [nunber of dead ticks/(nunber of live ticks
+ nunber of dead ticks)] x 100

As a result, at a dosage of 200 ppm Conpounds 1, 2, 3,
6, 7, 8 9, 10, 11, 15, 18, 19, 20, 21, 39, 41, 42, 43, 45,
49, 50, 53, 58, 61, 72, 86, 88, 89, 91, 92, 93, 94, 96, 97,
101, 102, 105, 107, 108, 109, 111, 112, 114, 115, 119, 120,
130, 131, 132, 135, 137, 138, 165, 196, 199, 200, 204, 212,
213 and 214 exhibited tickcidal effects having at |east 80%
nortality.

At a dosage of 10 ppm Conpounds 1, 2, 3, 6, 7, 8, 9,
10, 18, 19, 42, 43, 58, 88, 91, 93, 94, 165, 196, 208, 212,
213 and 214 exhibited tickcidal effects having at |east 80%
nortality.

In simlar tests, the nortality fromtreatnent with 10
ppm of im dacloprid was 4%

Test Exanple 22: Ti ck (Haemaphysalis |ongicornis) Control

Test on Body Surface of Muse

Ventral fur was shaved from an area having a dianeter

of about 2 cmin mce (ICR 5-week-old nmales), and a 15 nL
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pol ystyrene conical tube cut to a length of about 1.5 cm was
attached to the shaved area using instant gl ue.

An arount of 20 uL of a 1,000-fold dilution of the pest
control agent prepared in the sane way as in Fornulation
Exanple 11 was added dropwi se onto the body surface of the
mce within the attached tube. After the solution was
allowed to dry thoroughly, ten or nore larval ticks
(Haemaphysalis longicornis) were released into the tube,
whi ch was then capped. Three days after released, the
nunbers of live and dead ticks were counted, and the
nortality was calculated fromthe follow ng fornmul a.

Bl ood-feeding inhibition (%9 = 100 - [nunber of feeding
ticks/ (nunber of live ticks + nunber of dead ticks)] x 100

As a result, Conmpound 212 below exhibited a bl ood-

feeding inhibition of 91%

Test Exanple 23: Effects on Cani ne Heartworm

The activities of the conpounds were eval uated based on
changes in the notility of mcrofilariae in canine heartworm
The respective conpounds were dissolved in a RPM 1640 |iquid
culture nedium to a concentration of 3.13 ppm follow ng
whi ch about 20 canine heartworm mcrofilariae were placed in
each culture fluid and cultured at 37°C The notility of
the canine heartworm mcrofilariae was observed for 48 hours
followng the start of culturing, and the activities of the

conpounds were rated according to the following criteria.
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Criteria A At least two-thirds of the heartworns
di ed
B: Substantially all the heartworns were
affected in sonme way, or at |east one-third died
C No influence, or less than one-third of
t he heartworns died
As a result, at a dosage of 3.13 ppm Conpounds 1, 2, 6,
7, 8 9 and 10 had a mcrofilaricidal effect at or higher
than | evel B
The mcrofilaricidal effects of Conpound Nos. 212, 227,
229, 231, 237, 238, 239, 242 and 243, which are especially
preferred conpounds according to the invention, are

summari zed in Table 12.
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In addition, the effects against pests having a |ow
susceptibility to insecticides by Conpound Nos. 212, 227,
229, 231, 237, 238, 239, 242 and 243, which are especially
preferred conpounds according to the invention, are

summari zed in Table 13.
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Brown rice
Small brown planthopper (rice sciljplanthopper,
drenching) Fumamoto low
susceptibility
(rice soil
drenching)
0.05 0.01 0.005 0.002 0.05 0.005
mg/pot |mg/pot mg/pot mg /oot mg/pot mg/pot
21z 104 100 95 g5 100 =10]
227 g0 100 75
228 100 100 30
231 100 100 70
237 100 75
238 104 100 33
239 100 g0 30
24z 100
243 100
Comparative Example 2|20
(Fatent Document G,
Compound 20)
Comparative Example 3|10
(FPatent Document 4,
Compound 2)
Comparative Example 4|100 Z0 45
(Patent Document 5,
Example 4)
Comparative Example 5|35 15 25
(Patent Document 5,
Example 3)
Comparative Example &(100 20 25
(Patent Document 5;
Example 3)
Comparative Example &3 5 20
(Patent Document 5,
Example 7)
Comparative Example E|20
(Patent Document 5,
Example &)
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[I ndustrial Applicability]

The amne derivatives of the present invention have
excel l ent insecticidal effects against the di anondback noth,
the common cutworm the cotton aphid, the small brown
pl ant hopper, the brown rice planthopper, the green rice
| eaf hopper, the hard-bodied tick Haemaphysalis |ongicornis,
and many ot her pests. Al so, they are able to exhibit strong
effects even against insects having a I|low insecticide
susceptibility, particularly del phaci d pl ant hopper s.
Moreover, they are effective also in treating soil and pl ant
cul tivation nedia and, because they are able to mtigate the
chances of worker exposure to chemicals, can be safely used
to control pests. Therefore, the present invention is
capable of being highly beneficial in the field of pest

control
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CLAIMS
[Claim 1] An amine derivative of the following formula (Ie’)
or a salt thereof.

[Chem. 1]

o,

Ar' N_
Y.
D
O (

(wherein Ar’ 1is a pyridyl group which may be substituted

%

Ie’)

with halogen atoms, C;-4 alkyl groups which may be
substituted with halogen atoms, alkyloxy groups which may be
substituted with halogen atoms, hydroxyl groups, cyano
groups or nitro groups, or a pyrimidyl group which may be
substituted with halogen atoms, Ci;-4 alkyl groups which may
be substituted with halogen atoms, alkyloxy groups which may
be substituted with halogen atoms, hydroxyl groups, cyano
groups or nitro groups; R; is a hydrogen atom or a Ci-¢ alkyl
group; Y 1is a hydrogen atom, a halogen atom, a hydroxyl
group, a Ci-¢ alkyl group which may be substituted with a
halogen atom, a Cj_¢ alkyloxy group which may be substituted
with a halogen atom, a cyano group, a formyl group or a
nitro group; and Rye is a Ci.¢ alkyl group substituted with a
halogen;

with the proviso that if Ar’ is a 6-chloro-3-pyridyl
group, then R; is not a hydrogen atom, Y is not a 5-methyl

group and Rge 1s not a trifluoromethyl group).
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[Claim 2] The amine derivative or a salt thereof according
to claim 1, wherein Y in formula (Ie’) is a hydrogen atom or

a halogen atom.

[Claim 3] The amine derivative or a salt thereof according
to claim 1, wherein the compound of formula (Ie’) 1is a
compound selected from the group consisting of N-[1-((6-
chloropyridin-3-yl)methyl)pyridin-2 (1H)-ylidene]-2,2,2-
trifluorcacetamide, N-[1-((6-chloro-5-fluoropyridin-3~
yl)methyl)pyridin-2 (1H)-ylidinel-2,2,2-trifluoroacetamide,
N-[1-((6~-fluoropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluorocacetamide, N~-[1-((6-bromopyridin-3-
yl)methyl)pyridin-2 (1H)-ylidene]-2,2,2-trifluorocacetamide,
N-[1-(1-(6-chloropyridin-3-yl)ethyl)pyridin-2 (1H)-ylidene]-
2,2,2-trifluorocacetamide, N-[1-((6-chloropyridin-3-
yl)methyl)pyridin-2 (1H)-ylidene]-2,2-difluorocacetamide, 2-
chloro-N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H) -
ylidene]-2,2~-difluoroacetamide, N-[1-((2-chloropyrimidin-5-
yl)methyl)pyridin-2 (1H)-ylidenel-2,2,2~-trifluorocacetamide
and N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2 (1H) -

ylidenel]-2,2,3,3,3-pentafluoropropanamide.

[Claim 4] The amine derivative or a salt thereof according
to any one of claims 1 to 3, which has a pest control

activity on at least one type of pest selected from the
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group consisting of lepidopterous pests, hemipterous pests,
thysanopterous pests, dipterous pests, coleopterous pests,

animal parasitic fleas and ticks, and canine heartworms.

[Claim 5] A pest control agent comprising at least one amine
derivative or a salt thereof according to any one of claims

1l to 4.

[Claim 6] A method for controlling pests in a non-human
subject, comprising the step of using the amine derivative
or a salt thereof according to any one of claims 1 to 4 or

the pest control agent according to claim 5.

[Claim 7] The method according to claim 6, comprising the
step of treating plant seeds, roots, tubers, bulbs, rhizomes,
soil, a nutrient solution in nutriculture, a solid culture
medium in nutriculture, or a carrier for growing plants,
with the amine derivative or a salt thereof according to any
one of claims 1 to 4 or the pest control agent according to
claims 5, thereby inducing the compound to penetrate and

translocate into the plants.

[Claim 8] The method according to claim 6 or 7, wherein the

pest 1s an agricultural/horticultural pest or an animal

parasitic pest.
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[Claim 9] The method according to any one of claims 6 to 8,

wherein the pest is a pesticide-resistant pest.
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