[DESCRIPTION] [Title of Invention] PEST CONTROL AGENT [Technical Field] Thepresentinvention
relatestonovelamine 5derivatives and pest control agents which use the same. [Background Art]
Many pest control agents have been discovered to date. However, still novel pesticides are desired
today owing to, for example, the resistant problem to pesticides and to 10concerns such as the
persistence of the pesticide effects and safety at the time of use. In paddy rice cultivation in East

Asiaand S IBB Eﬁ%ﬁiﬁ&gparticular, as indicated in Non-Patent Document 1, damage by
planthoppers which have developed chemical 15 resistance to major insecticides, including

neonicotinoﬂdﬁ sych g¢ im%qr%imd pﬁ%]ﬁ}ylwﬁdlﬁe_pﬁgﬁ\iﬁles such as fipronil has emerged. As a

result, specific agents for planthoppers that have developed resistance are awaited. With regard to
heterocyclerqauiaining M@ dgrivatives, 20 Patent Document 1 describes monoalkylamine
compounds having a cyano group on the nitrogen atom, and the insecticidal activity of such
compounds on aprids. Hopreyesnno speaiierttisaosurerisinaads concerning diadkylamame aempounds,
nor is anything mentioned about the control activity on pests other 25than aphids. Patent
Document 2leféntins\vaainendemesitves avtiiclocoagimas?, dhdictiors &-pyrlys grarup and have a
carboxyl group on the nitrogen atom, as well as the fungicidal activities and insecticidal activities
thereof, butl 52A6M8584/RE othiéd heterocycles. In Non-Patent Documents 2 and 3, amine
derivatives which contain a 6-chloro-3-pyridyl group and have an acetyl group on the nitrogen atom

are disclosed as M¥3¥oIRES br AERLRInRARBHR 2 Wit REFRetGHFRMAREE of theflA3ést 10 control

activities. Nﬂcr)}\-l\lz%tgpt Dogpmen}q 4 \g(iﬁcloseesstargin ederg/raéiv%s \évihriceh dcqnt%in a %—ch#]oroi%pyridyl
group and have on the Ri rogen AT a ﬁ-me{hylcargamoyl gr%up ora N%r%lca%ar%oyl dgroup, but

makes no ragion gk g Best epirol acidies hergpdABaeN, Douenen idisciasep apjuraliy of

compounds having ring structures similar to those of compounds of formula (le), but these are
intepded fop e @sdieraicidas: 49 mentiopds g1agecpideeshbeontiod Paéant Rpgemertidedisgloses the

structural formula of
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
15 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,
20 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

25 t han aphi ds.



20N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]- 2,2,2-trifluoroacetamide (Table 1,
Compound No. 3 in Patent Document 4), but discloses nothing whatsoever concerning the method of
preparation. Nor is this compound included in the lists of compounds for which pest control activities
were 250bserved (Tables 2 and 3 in Patent Document 4). Patent Document 5 discloses the
structural formula of N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]- 2,2,2-trifluoroacetamide
(Table 7, ExampIeF;\lg). 12in B@(t:%nr%e I:%?curﬂenhg)d bu(g disclgoses nothij whattsloveever cg\)@fzgwing the 5

al e . 1 0NS . am ne Y S
method of preparation. Nor is this compound men ibned in e eXamples of'’compounds having pest

control acti\éigf]aﬁ &mi]chaar% ij-SHriiEGFﬁ g}t(g\_eélv_vgg}gi_ri]%??(a P|8§p ar{\éonh%@@nta[)m%&w discloses

a plurality of compounds having ring structures’similar to'the compounds of 10subsequently mentioned
formula (le)gpylifhessnare merelyi @iﬁ@igéﬂd agt Dthesis intgsmedigies. t hePatedPesument 6
discloses a plurality of compounds having rings structures similar to the compounds of formula (le), but
no mentionaxtsiugigesesn is made cantesgingcl aimpownds bavings triflubesassttic acigimino
structure. [Citation List] [Patent Literatures] [PL 1] Japanese Unexamined Patent Application
PulSlication tNs d00e2366@1 (IFM200BA6B86ACACP@[PL 2] International Publication No. WO
2002/050035 (WO 2002-050035) [PL 3] European Unexamined Patent Application Publication No.
432600 [PL M JAAnd3 BRExaRsedPREENt AppRcktiorPPubfBAtiteh 28RIJ. Vi IV 8323 (JP
5-78323 A) . [PL 5] European Unexamined Patent Application Publication No. 268915 LPL 6]
European UKE:Eif0A Pt Ent A IIER S BUBTIRYESFND. 958158 SN B RN ANite?SRIrEL]

group on the nitrogen atom are disclosed as netabolites or
reaction internediates, but no nmention is made of their pest

10 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.

15 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 mention is made of pest control.

Pat ent Docunent 4 discloses the structural formula of

20 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

25 observed (Tables 2 and 3 in Patent Docunent 4).



[NPL 1] Pest Management Science, 64(11), 1115-1121 (2008) [NPL 2] Journal of Agricultural and
Food Chemistry, 58(4), 2419 (2010) [NPL 3] Pest Management Science, 61(8), 742 (2005) 10[NPL 4]
Journal of Photochemistry and Photobiology B: Biology, 98(1), 57 (2010) [NPL 5] Chemische Berichte,
88, 1103-8 (1955) [Summary of Invention] [Technical Problem] 15It is therefore an object of the
present invention to provide novel pest control agents and thereby, in the pest control field, to solve

the problems of e>1§a#n Pesﬂg@eﬁéﬁgc as driessat%r%%% tott e ptsat%trlcdcé %r%qr&?tgrnﬁg 061; th&_p(_—:'stlmde
effects, and safety at the time of use. 200ne major object of thé invention is to provide pesticides

which haveygxceleniscqniiol edisgts aanat e e, ispplaniapeRT e yhitgdiacked rice

planthopper and the small brown planthoppet, all major inséct pests today in"the field of paddy rice

cultivation, whiclpbaye ) DEhRE Mt AVee agaist Pesticigscspristanielantpparspandyyhich reduce
the chances for the exposure of workers to the pesticide during use in, for example, soil treatment,
seed treatnasd wmnerseesing hox tehadziens esdmwantthog betaaielyvamployad eiSaluigort teeProblem]
The inventors have conducted extensive investigations in order to solve the above problems, as a
reslt of whitt they hale pisepae@id that amiferderigatit/bs of cremicanhdoforntiliaqiethverexcellent
activities as pest control agents. Accordingly, the invention provides: (1) A pest control agent
comprising B RasPGHEPL @R pIRInd 6PIHROBNEWInG #inida (PESK a SePthePdof REHddi 1] RF

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
10 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

15 conpounds having a trifluoroacetic acid imno structure.

[Gtation List]
[ Patent Literatures]

[ PL 1] Japanese Unexam ned Patent Application Publication
No. 2003-26661 (JP 2003- 26661 A)
20 [PL 2] International Publication No. WO 2002/ 050035 (WD
2002- 050035)
[ PL 3] European Unexam ned Patent Application Publication
No. 432600
[ PL 4] Japanese Unexam ned Patent Application Publication

25 No. Hei 5-78323 (JP 5-78323 A



)R3 ArN, R4 15R2( 1) (wherein Ar is a phenyl group which may be substituted or a 5- or 6-membered
heterocycle which may be substituted; R1 is a hydrogen atom or a Clk alkyl group; R2 is a Clk
alkylcarbonyl group in which the alkyl 20 moiety may be substituted with a halogen atom, a Cik
alkyloxycarbonyl group in which the alkyl moiety may be substituted with a halogen atom, a Clk
alkylsulfonyl group in which the alkyl moiety may be substituted with a halogen atom, CONR137, a

CiR, 0,0"-alkylphpsphoryl group in which the .alkyl mgiety may,be substituted wjth a halpgen atom, a
cyano group, g%g‘rm gr%%bog?e & Nitro ger)(()%B]; Qg@ T?g?éﬂrg a'lbﬁ))ﬁtlaﬁec aEréuopnw ic Ir'né:t)"?1 %osnubstituted
with a halogen atosaq £B_BB alkenylene group which may be substituted with a halogen atom, a

C2_9 alkynylene group which may be substituted with a halogen atom, a phenylene group which may

be substitutedj pr a 5} OEGrBgERErahERERRSY it dvatenhgMuRwhimay be; subsiibried; and
Ry is a hydrogen atom, a cyano group, a phenyl group which may be substituted, a 3- to 8-membered
cyclic alkyl group®dicd8may be substituted, a 3- to 8-membered heterocyclic which may be
substituted, a halogen atom, ORB, 15 OCORB, OCOORB, CORB, COORB, SRB, SORB, SOBRB,
N-&D-ORBJ| Ne@OPaR8ntN-CS-eR43, M-€53-SRB, N-0-CO-R8, 0-CO-R8, 0-CO-ORS8, 0-CO-SRS8, 0-
CS-ORB, 0-CS-SR8, S-CS-ORB, S-CS-5R8, S-CO-ORB, S-C0O-5R8, 5CS-R8, NRBRBB,
0-CO-NR9R10, 0-CS-NR9R10, S-CO-NR9R10 or S-CSNRBRIo; 20wherein R5 is a CRB, alkyl group
which may be [stiBktitlitedP@sth dvVhargemeatbnSereayegrdf Which rhadheldldstifeasyith a halogen
atom or an aralkyl group which may be substituted with a halogen atom; R6 and RB are each
independently a hydrogen atom or a 25C186 alkyl group which may be substituted with a_halogen

atom; RelidE c£be S8 BROuPIh R hay He i dstitteda FrRG etk 'beings HRlogen atom,

a Cliy alkyl%lfsrt?r?&/igoup, a Cliy alkylcarbonyl group, a benzoyl group which may be substituted
with a halogen ato iy alkyl group 5 which may be substituted with a halogen atom, a Cliy
ith a hal Cliy alkyl hich b bstituted with a hal Cli

alkyloxy groupy e Cliy MINREARment Sci ence, 61(8), 742 (2005)
10 [NPL 4] Journal of Photochem stry and Photobiology B:
Bi ol ogy, 98(1), 57 (2010)
[ NPL 5] Cheni sche Berichte, 88, 1103-8 (1955)

[ Summary of I nvention]

[ Techni cal Problem

15 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.

20 One major 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



Rg and R10 are each independently a hydrogen atom, a formyl group, a Clk alkyl group which may be

substituted with a halogen atom, a Ctk alkylcarbonyl group in which the 10 alkyl moiety may be

substituted with a halogen atom, a Ctk alkylcarbonyloxy group in which the alkyl moiety may be

substituted with a halogen atom, a phenyl group which may be substituted (the substituent being a

halogen atom, a C124 alkyl group which may be substituted with a halogen atom, or 15 a Cliy alkyloxy

group which may be substituted with a halo%?n at60nt‘q, or g lgernezg/il tg{ourg wﬁ'ch mﬁg be substituted (the
a sfit w

substituent rt])'eﬁwg aﬁa|ovglerp,/ ae(‘\,[lleynal%glag']rgup which may be su ufe aanit]a oBBﬁ 'ot'a Cliy

alkyloxy groywiishenay BaRubsHHieC A ccbalpgenh RO AchBLIRGetaRr (96T 20 fing and

denote a 3- to 10-membered heterocycloalkyl group containing at least one nitrogen atom, or N, Rg

and R10 togeht@erﬁ‘@gmiq;riag apg dengte gsa- qrrﬁ-mpmbe@qaq\fpn@tic disterogyciacaigining at least
one nitrogen atom, and N, R2, R3 and Ry may together form a group of formula 25(E) [Chem. 2]
NRae 0(E) ghedein Yaataneydrogeniatsged halggdroatony, @diyrrakyl gnelipe arClithalky! igeoup which
may be substituted with a halogen atom, a C16 alkyloxy group which may be substituted 5 with a
halégen ataaf & cyarogroygch formyl group or a nitro group, and R(de is a Ctk alkyl group
substituted with a halogen or a C16 alkyloxy group which may be substituted with a halogen; with the
proviso tha{ iBalr ig a@n6idicHPobhievkidyl 10 group, then R2 is not a Ctk alkyloxycarbonyl group in
which the alkyl moiety may be substituted with a halogen atom). (2) The pest control agent
according to (1), wherein Ar in formula (I) is a 6-chloro-3-pyridyl group or a 5-chloro3-thiazolyl group.
15(3) The pest corlti® abBMERYr8ing &Y 1) SP U iRl $RERSLIRUIA T §S b ORtdIRASarbony!
group in which tgFGaIkyl tmoietglr{}ay Euﬁ sub%tituted with A halogen atom, a Clk all%lsu\}{a? group in

which the a\kr;lll mme%r/ ma(g/ be substituled With'a hglroagnear{gm, 8Fa %ya':neosglrotup. 20 he pest

control age%%%]orﬁ'éﬂ%to s WEFET B dner GapPoURt! R& forgaripvlrip fecomppundil iprayia (1e)

below. [Chem.
10 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]

15 R2 (1)

(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 Cy.g al kyl group;
R, is a GC.g alkylcarbonyl group in which the alkyl
20 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



R1NR4 O(le) (5) The pest control agent according to (4), wherein R(li in formula (le) is a Ctk
alkyl group substituted with a 5halogen atom. (6) The pest control agent according to (4), wherein
Y in formula (le) is a hydrogen atom or a halogen atom. (7) The pest control agent according to
(4), wherein in formula (le) is a Ctk alkyl group substituted with a 10halogen atom, and Y is a hydrogen
atom or a halogen atom. (8) The pest control agent according to (4), wherein the compound of

formula (1) i3 A GarmpoY sl i 416 OIapoRaSISTRRN-IF P S0 PHORY T Bgen

yl)methyl)pyridin )-ylidene uoroac

15N-[1-((6-chlgrR-5 f_cg%ﬁy’rid@-%}{Igm@’tlyl)p%rigm-aﬂ?é)ﬁHgg%e]-ar%aﬁriprrmg%tﬁn@%

N-[1-((6-fluoropyridin-3- yl)methyl)pyridin-2(1H)-yliden 2,2-triflucroacetamide,

N-[1-((6-bromepyridigideyymatypyridinb2d)uidanal-t h a hal ogen atom a cyano
2,2,2-trifluoroacetamide,N-[1-(1-(6-chloropyridin-3- 20
yflethyl)pyrigire@(,H)aylidene}2, 3 2dufluoroaaetamide, gr oup;
N[1-((6-chloropyridin-3-y1)methyl)pyridin-2(1H)-ylidene]-2,2- difluoroacetamide,
2-chloro-N-[1-((6-dRiorbpyriain Q- syl yahdtpl/Bperidar-2H)-whilee]-2ed- difdeorsadesturids, Bd
[1-((2-chloropyrimidin-5-yl)methyl)pyridin-2(1H)-ylidene]- _

2,2, 2-trifluobbddetainidta rRBEN - @6 2Mordbyfidin-3ak/RTBth @S rigoRA HYWigéheRY2 183 3-
5pentafluoropropanamide. %) The pest control a%ent according to any one of (1) to (8), which has

a pest controt 2efivibHb R %t 1844 Tbn@ tyH@bPBEE: s8felBd fdm the grBLsFNsRiRg & 18HRIopterous
e b AT SRR B RGBSR B
group which may be substituted, or a 5- or 6-nenbered

10 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,

15 OCORs, OCOORs, CORs, COORs, SRs, SORs, SORs, N-CO ORs, N CO SRs,
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;

20 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

25 C.e alkyl group which may be substituted with a hal ogen

atom



(10) The pest control agent according to any one of (1) to (9), wherein the pest is an
agricultural/horticultural pest or an animal parasitic pest. 15(11) The pest control agent according to
any one of (1) to (9), wherein the pest is a pesticide-resistant pest. (12) An amine derivative of the
following formula (1) or a salt thereof [Chem. 4] Ri ArN )R3, 20R2(l) (wherein Ar is a phenyl group
which may be substituted or a 5- or 6-membered heterocycle which may be substituted; R1 is a
hydrogen atom or g Ctk allg/l group; R2 is a Ctl\(Aﬁ\lké/rl]carbonyhgrouB ig Evmich th aIMIemoiety may

be substituted with h'a?ogen ai‘t‘c?m%laliS e%k)(/)lggycarllaonyl rg?ria/up i which the 5|"k§°/ moiety may be 5

substituted with.a halagsn apm @ Ctk alky|syifapy! gk in whigh the glkyl mgiety-mgy kg substituted
with a halogen atom, CONRSRZ?%a Ctk 0,0'-algylphosp?#(r)ﬂyl grou%}iﬁ w i(i:%g}the aﬁkﬁ moiri@ may be

substituted yrigp halggen AtNkGIYarBERQYP. ¢t IRY! aroery (g/ NitrgrYQEPWHIRA i@ 152
alkylene group which may be substituted with a halogen atom, a C252 alkenylene group which may be
substituted péth aumogenntam, w €4_Saalkyalysnengreimmwhion may Igg. sukstikyted gitbwphalogen
atom, a phenylene group which may be substituted, or a 5- or 6-membered 15heterocyclic divalent
grobp whicwhiazhbéersubbitutadh sinidt ut edRyistdn hgdrogeagromatayana deoup aa keaxylygroup
which may be substituted, a 3- to 8-membered cyclic alkyl group which may be substituted, a 3- to
8-memberedr fatBradiychic hicthieyl BsQb&HtAtEY, a halogen atom, OR5, 20 OCOR5, OCOORS5,
COR5, COORS5, SR5, SOR5, S02R5, N-00-0R2, N-CO-SR2, N-CS-OR2, N-CS-SR2, N-0-CO-R2,
0-CO-R2, 0-00-0R 0&38-Ro, R €S-8 ol eeResde it b o, BYEEa48H 2h01HR23S-CO-5R?,
5CS-R2, NR9R20f 0-CO-NR9R10r -CS-NBQBlO S-CO-NR9R10 or S-CDSeNRQRZ ;i%SlwheJein R5is a
y be

C15 alkyl gro%rpn% ictgrmoéipbe &ibs tﬁteale/h a%lgld@n a\'ﬁ{grﬁhan%ar% groupsvl\frlﬁ% may B
with a halogen atom a C.¢ al kyl carbonyl group in which the
10 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
15 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
20 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
25 (B
[ Chem 2]



substituted with a halogen atom or an aralkyl group which may be substituted with a halogen atom;

R6 and R9 are each independently a hydrogen atom or a Clk alkyl group which may be substituted
with a halogen 5 atom; Re is a Clk alkyl group which may be substituted, the substituent being a
halogen atom, a Cliy alkyloxycarbonyl group, a Cliy alkylcarbonyl group, a benzoyl group which may
be substituted with a halogen atom or a Cliy alkyl group 10 which may be substituted with a halogen
atom, a Cliy alkyloxy group or a Cliy alkylthio group; Rg and Rn are each independently a
hydrogen atom, | group, a CIk alkyl group which may be substituted with a halogen atom, a Ctk
alkylcarbonyl grmwh the 15 alkyl moiety may be substituted with a halogen atom, a Ctk
alkylcarbonyloxiNgro Jin which the alkyl moiety may be substituted with a halogen atom, a phenyl
group whichmay b |substituted (the substituent being a halogen atom, a Cluj alkyl group which may
be substituted with g haloggn atom, or 20 a Cliy alkyloxy group which may be substituted with a
halogen atom), or a beyizyl group which may be substituted (the substituent being a halogen, a Cliy
alkyl group which may/Ae substituted with a halogen or a Cliy alkyloxy group which may be substituted
with a halogen), R9 and Rn together form a 25ring and denote a 3- to 10-membered heterocycloalkyl
group containing at least one nitrogen atom, or N, Rg and Rn together form a ring and denote a 5- or
6-membered@bfidlic KeteFocicldehaifng &t I8ELt ohe Rt QERNatéOBNd @ %ﬁ/ﬂf X byridy!

group which may be substituted or a pyrimidyl group which may be substituted, N, R2, R3 and Ry
5may togetd&CHHPm aagr&!lpﬁof%h%hla%?m%%'é]hNM( Ra8WE] What&H Y5 EhyRrogen

atom, & halpgen, atom. 2 Bifiroxvidroul; &1 &'y BanP Wieh May, P slikded vitheg

5 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

10 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.

15 (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.

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

bel ow.



10 halogen atom, a C16 alkyloxy group which may be substituted with a halogen atom, a cyano group,
a formyl group or a nitro group, and R4i is a Ctk alkyl group substituted with a halogen or a C16
alkyloxy group which may be substituted with a halogen; 15with the proviso that if Ar is a
2,6-dichloro-4-pyridyl group, then R2 is not a Ctk alkyloxycarbonyl group in which the alkyl moiety may
be substituted with a halogen atom, and if Ar is a 6-chloro-3-pyridyl group, then R1 is not a hydrogen

atom, Y is rloéhae&m yl group and R,E is not a CF3 20group). (13) The amine derivative or a
salt thereof accoFaing 0 (12), wherein Ar in formula (l) is a 6-chloro-3-pyridyl group or a
5-chloro-3-thiazolyl group. (14) The amine derivative or a salt thereof according 5 to (12) or (13),
wherein R2 in form is a C16 alkylcarbonyl group in which the alkyl moiety may be substituted
with a halogen atom, vE, alkylsulfonyl group in which the alkyl moiety may be substituted with a
halogen atof¥; 0 group. 10(15) The amine derivative or a salt thereof according to (12),

wherein the compound of farmula (1) is a compound of formula (le') below. [Chem. 6] R1NRae 0(le")
15(wherein Ar' Ria p)'/\l' Eﬂeup which may be substituted or a pyrimidyl group which may be
substituted; Y is a hydr;"ggn afa m, a halogen atom, a hydroxyl group, a C1_6 alkyl group which may
be substituted with a halogen atom, a C16 alkyloxy group which may be substituted with a halogen

atom, a cyano 20 grau formyl group. or a nitro group; and EAIT is a Ctm, alkyl grou bstituted
S ot S e R T R C R

with a halogen or , alkyloxy group w ay be su u h logen, with the
proviso that if Ar l§r‘?n§r logo-3r Py igyl grogp, th%rp ﬁ(q is PLR ydbregglg-att J ISPt Sémethyl
group and R4e is not a t%{l}lu%ré?netLyl groust)?f ° 16) Qhe fmine deri{/aftal{?/qeeor a salt thereof

accgrding 5@ (byle mhereim R(li in formula (le’) is a C156 alkyl group substituted with a halogen atom.

(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

10 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,

15 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-bronopyridi n-3-yl ) et hyl ) pyridin-2(1H) -yl idene] -
2,2,2-trifluoroacetam de, N-[ 1- (1- (6-chl oropyri di n- 3-

20 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-



(17) The amine derivative or a salt thereof according to (15), wherein Y in formula (le") is a hydrogen
atom or a halogen atom. 10(18) The amine derivative or a salt thereof according to (15), wherein R(li
in formula (le") is a C156 alkyl group substituted with a halogen atom and Y is a hydrogen atom or a

halogen atom. (19) The amine derivative or a salt thereof according 15to (15), wherein the
compound of formula (le") is a compound selectedfromthegroupconsistingofN-[1-((6-

chloropyridinl-ri%é?lr\ﬁ)?f}{l pylrlgknn%%%g@n%%%f 2, 2-di f | uor oacet ani de, N-

trifluoroaceya = chloro- ridin

yl)methy!)pyridip-241 H)yliding]-2. 2.2 rifluer ide, —_— . _
20N-[1-((6- &or@})érigﬁlégl e’%h%é{,ﬁf&%%fﬁ%ﬁd Ag]Pyr' di n-2(1H) -yl i dene]

2,2,2-trifluopoaresamide; Neldr (adbeemepyEdin-3-and N[ 1- ((6- chl or opyri di n- 3-
yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide,

N-[1-(1-(6-onlgrapytginy yhetiyhpgidiFHy 2(UH)ddidene, 2, 3, 3, 3-
2,2,2-trifluoroacetamide,N-[1-((6-chloropyridin-3-

25yH methyipeyridifil20Hpytic@aeaiadRelifluoroacetamide, 2-
chloro-N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)- _
ylidene]-2,2-difluofodcetHMfide ] 1-§R0EHIBtopPeRiidinascording to any one of (1)
yI)methyI)p){ridin-Z(lH)- lidenel]-2,2,2-trifluoroacetamide o

and N-[1-((6-6’n|c§r%byrid‘i‘¥?-'39§2)n‘?@t‘hyl?pyﬂaﬁ{-z(ipﬂl {ien8fbi 8 Y3 RBniiudrEApaRAfide. 5(20)

The amine derivative or a sal%thereolf ac é)ecré;ilngrto any qrheeof (12) to (19), which has a peﬁt control

h
activity on atiBast o(r)llza typoeecs) pes% Sefetied from' tRe' group cordis fﬁ% of é’&éb&%‘ré‘@s pé)sts,

hemipteroup RStk IETBIPIHOSE Pest AHEEIHURE PR G UCORIRIRUMBEREr ous pest s,
10 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.

15 (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]

20 R2 (1)

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

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

10



10animal parasitic fleas and ticks, and canine heartworms. (21) A method for controlling pests,
comprising the step of using the pest control agent according to any one of (1) to (9) or the amine
derivative or a salt thereof according to any one of (12) to (20). 15(22)Amethodforcontrolling
agricultural/horticultural pests, comprising the step of treating plant seeds, roots, tubers, bulbs,
rhizomes, soil, a nutrient solution in hydroponics, a solid culture medium in hydroponics, or a carrier for
growing plants, wi?_}ghthe 20 P]e%trcontrol ggent according to %r%ﬁne of &1 . to (9) or the amine

derivative or a salt e'rtsaof'j‘accyordlfr)'l%et% anyot%é)f)f iil 't8 (3 er%rb?/ INtducing the compound to

penetrate and tran%]ocpge info t@le_z J)Iaé‘ltfkyl car b@l-rh_eg%ﬂc’di 3ECQUHINGKto {4, V‘Aj??{ﬂn the pest

is 25an agricultural/horticultural pest or ah animal parasitic pest. (24) The method according to

(21), wherejrpther pestiay Pesdicidgrrrtistant Bast. indyantageaus &diests at biyentign] By ysing the
amine derivatives of the invention, it is 5 possible to effectively carry out the control of the
diamondbaek kydtbxiheazdromgn cgiveup, aphidshidelphadia plamtkpppensitbtips anglymasty other
pests. [Brief Description of Drawings] [Fig. 1] FIG. 1 is a graph showing the results of powder 10x-ray
diff@ction apiabgsiis bottieel cvyistdls of NVl -O@e thidt apygridm-3oy k) nadtkyl) syridio®y(LHpylaigne]-2,2,2-
trifluoroacetamide prepared by a first preparation method. [Fig. 2] FIG. 2is a graﬁh showing the
results of différeMiia BcdrtBngbhrinfariyedy tHyryb@IsSotgi[it uted with a hal ogen
15((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-ylidene]-2,2,2- trifluoroacetamide prepared by the first
preparationdh8tHod" 73] B B6s D GTap HOVHAGTRE PE & itsBrPvde? x M) diralfion analysis

O o T SR Y MR AP 2 ey e B 29 Lgrgoetamide
group, a fornyl group or a nitro group;

10 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

15 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;,

20 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;

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

substituted with a halogen atom an aryl group which nmay be

11



[Fig. 4] FIG. 4 is a graph showing the results of differential scanning calorimetry on the crystals of
N-[I((6-chloropyridin-3-y1)methy1)pyridin-2(IH)-ylidene]-2,2,2- triflLuoroacetamide prepared by the
second preparation method. [Fig. 5] FIG. 5 is a graph showing the results of differential scanning
calorimetry on the crystals of N-[1- ((6-chloropyridin-3-y1)methy1)pyridin-2(1H)-ylidene]-2,2,2-
trifluoroacetamide prepared by a third preparation method. 5[Fig. 6] FIG. 6 is a graph showing the
results of povl\jg%ax-ra diffractian anEI‘_IP{SiIS on the crystals of N-[1-((6- which

chloropyridl‘?ﬁ r%g hey p3\/’\rAi in-2?1 )%/Iiagﬁg]-fﬁ, -trﬁfuor%ace%%igglpre%%?ggbyafourth

preparationethed. [Eigs 7] Flf s 9karh gapwingthe; igsits of 10differential scanning calorimetry
on the crysta 390f N-[1- ((6-chloropyridin-3-y1l)met %%pyrid(?rﬁg(lH)-ylidene]-Z,2,2-

trifluoroacetamidezprepaiedRpy éh@f@g@mrgm@g@ﬁd@gmoy. a [H{gﬂg]o'ag}‘ 848 @raraph ghowing the
results of differential scanning calorimetry on the crystals of N-[1-

15((6-chlorapygidial Jyl)meghy ) pyridhi-2 (L Hyilidebe]- X 22s tiiftuaredcetdride arepailesigayna fifth
preparation method. [Description of Embodiments] In the amine derivatives of chemical formula (1)
whibh serveadiothe active ingredients of the pest control agents 20 provided by the invention, Ar is a
phenyl group which may be substituted or a 5- or 6-membered heterocycle which may be substituted,
and is preferably &%- bE6-temberad heter8&RYS whitHCinayBE sBBstfufest | t ut ed, Exdifplary
substituents include halogen atoms, C154 alkyl 25groups which may be substituted with halogen
atoms, alkyﬁ}i&sbwdf%'\ﬁhi&?hﬂﬁ/ b8 sUbAen with HRogén dterhs, HyHORIXr80 59 W ano groups
and nitro groups. Halogen ato d Cm 4 alkyl groups which may be substituted.with halogen atoms
B 1R |I M ouR A e Manp A ch

are preferre%r. WRistrativ 'éxgmpyescc?frpthoen gl%u%% W eay 5¢ subitufed htia e%aghenyl

Group. a 3-GploraBheny| cipuy & EHOPEMLGERKPLR Gy BRoPheny groupi gt gyangpheny

group, a 3-nitrophenyl group, a 4-nitrophen p, a 3,5-dichlorophenyl group, a 4- henyl

greop, a 1QAieathexyphend aseyi+ & BeddireMoRhRRYICHEHP a2 &t~ HPOMORISM 8%9uP. @
4-fluorophenyl group, a 4-bromophenyl group, a 3-nitro-5-bromophenyl group and a 3,5-
bistrifluorongetbyphenylagraun. al4ypittaphenyt oo, a 4- cyanophenyl group or a 3,5-dibromophenyl
group is preferred. 15 lllustrative examples of 5- or 6-membered heterocycles which may be
substituted includeRpyridide, Riiazaleg tet@ablgdrofntapamdeiatary. 3ePyhsigrgroaeps andBthiazolyl
groups are preferred. A 6-chloro-3-pyridyl group, a 5- . .
ch|oro-3-thi§96m{;rogp,%pch|o’qto-§aﬂaor@-3-xﬁyri®1 oup which may be substituted

with a hal ogen atom a Ci.g al kyl carbonyl group in which the
15 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
20 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
25 ring and denote a 3- to 10-nenbered heterocycloal kyl group

containing at least one nitrogen atom or N R and Ry

12



20 group, a 6-bromo-3-pyridyl group, a 6-fluoro-3-pyridyl group, a 5,6-dichloro-3-pyridyl group or a
6-trifluoromethy1-3- pyridyl group is more preferred. A 6-chloro-3-pyridyl group, a 6-fluoro-3-pyridyl
group, a 6-chloro-5-fluoro-3-pyridyl group or a 6-bromo-3-pyridyl group is especially preferred. 25In
chemical formula (1), the "Ctk alkyl group” represented by R1 is an alkyl group having from 1 to 6
carbons that is linear, branched, cyclic or a combination thereof. When a branched or cyclic alkyl
group is incguodee it i§ apgﬁﬁné thalltr%he nH@bgérc])(f){::é\rbgng_is %trleggt 3.r%%?ch;ijc g>r<arrnTg{elsCinclude a
methyl group,%n e ﬁyl group, a 5 pro%y?group, anisopropyl group ang a cyc?opropf/)l group. A methyl
group or an ikl GIOYB 8 PEBIG i ng 8 19 84JK dcaPeRULURLR B Hfhigh e alkyl moiety may

be substituted with a’halogen atom, a Cik alkyloxycarbonyl group ih which the alkyl moiety may be 10
substituted with a halogeniasory, gk @llylsytfenyl GRLBHN wEjchibealikd meighemayrbessubstituted
with a halogen atom, CONR1A7, a Cmk 0,0'-alkylphosphoryl group in which the alkyl moiety may be
substituted pyihi arhdidgegradam, akyaho greyp be fosioys graun eda nio greup.RA Gikalk@carbonyl

15 group in which the alkyl moiety may be substituted with a halogen atom, a Clk alkylsulfonyl group in
whibh the afkgy nigiggtreay beasubsatigeduyittod Hatwgar atoph)or a cyano group is preferred. R3 is a
C158 alkylene group which may be substituted 20 with a halogen atom, a C209 alkenylene group
which may b&Remstiflked with a halogen atom, a C2_9 alkynylene group which may be substituted
with a halogen atom, a phenylene group which may be substituted, or a 5- or 6-membered heterocyclic
divalent group which may be substituted. A C129 25alkylene group which may be substituted with a

halogen atom is ed. Ry is a hydrogen atom, a cyano group, a phenyl group which may be
substituted, a 3-/to iyibered cyclic alkyl group which may be substituted, a 3- to 8-membered
heterocycli whld be substituted, a halogen atom, OR5, 5 OCOR5, OCOOR5, COR5, COORS5,

5R5, SOR5, 502R5| N-CO-OR2, N-CO-5R2, N-CS-OR2, N-CS-SR2, N-0-CO-R2, 0-CO-R2,
0-CO-OR2, 0-CO-IR2, 0-RGs-OR2, 0-CS-SR2, S-CS-OR2, S-CS-5R2, S-CO-OR2, S-CO-5R2,
5CS-R2, NR9R20, 0-CD-NR9R20, 0-CS-NR9R20, S-CO-NR9R20 or S-CSNR9R10 10Here, R5is a
C15 alkyl group whichgnay b bstituted with a halogen atom, an aryl group which may be
substituted with a halogen atom ‘or an aralkyl group which may be substituted with a halogen atom. R6
and R2 are each independently a hydrogen atom or a 15C15 alkyl group which may be substituted

with a halodg}‘?éﬁirﬁ'. Y iRe i@ aYHEHGRL) g%ﬁﬁ‘whﬁ‘:h %f@@%u@tﬁ@ed,ﬁhé@%é’cﬁ%m being a
AR i 1 0 e S T i
atg@,aCl%gllkgt%;{ atom a C;.s al kyloxy 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 nmay be substituted
wi th a hal ogen;
15 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

20 group) .
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group or a Cliy alkylthio group. Rg and Rn are each independently a hydrogen atom, a formyl
group, a C15 alkyl group which may be substituted with a halogen atom, a C15 alkylcarbonyl group in
which the 25alkyl moiety may be substituted with a halogen atom, a Ctk alkylcarbonyloxy group in
which the alkyl moiety may be substituted with a halogen atom, a phenyl group which may be
substituted (the substituent being a halogen atom, a Clud alkyl group which may be substituted with a

halogen atom, or 2 %Xbas P on§ r%rcr’]%p \ghich mﬁl) be substitutedI vtvitg%galo n_5 atomi), or a benzyl

group which may bé's ted (the subslituh \él%g%r ha?ogsea}\, a Cliy arlIEy grgﬁgc\}vrh(iichn%ay be

substituted pih @ybgloasihgr &iGy Aoy PHBIIRN ey besubstiisg wita aaipaer). RO and

Rim together form a ring and denote a 3- to 10-membere oalkyl group 10 containing at
least one nigioggp aspma 05 N HiRGPEA R\ Fegetberforgy aipg and denote a 5- or 6-membered
aromatic heterocycle containing at least one nitrogen atom. The "Ctk alkyl group which may be
substituted with a halwgemia¢onahinag isdepresantead by R5aReyR7, Ree Rgodindadn ot Diswgn alkyl
group having from 1 to 6 carbons that is linear, branched, cyclic or a combination thereof. The upper
limibin the riumbéd d) halwgen(dtdins wivetr eiagp beRsubstitutédisnileanurhiblr of Aydrgehiatoms on
the alkyl group. When a branched or cyclic alkyl group is included, it is apparent 20that the number of
carbons is & IK¥6CRr boniilstraAieWkanhles Wit Clkhgkyl @rdp whith ffay beBbstRged with a

halogen atom" that is represented by R5 include a methyl group, an ethyl group, an n-propyl group, a
difluorometfiARstblUp Uk &GruE&RedyNtbBEER 28LMBondettiyt @r(ﬁl;é{galéll é-ﬁﬂﬁjor(%tﬁylpgroup.
lllustrative examples of the "Clk alkyl group which may be substituted with.a halogen atom" that is

representedl By grr\‘d g‘%‘%né\tﬁéﬁa m l[hé;tl 6rorﬂaﬂf a%etﬁﬁ%%ghtb,uzr? ﬁlﬂr@% garo%]&fj‘é) gﬁmoromethyl

group, a triflyqramethyl graun, a Sghigramethyl group and a 2-trifluoroethyl group. lllustrative
examples o theH?]'CIé alkyl group which may be substituted with a halogen atom" that is represented by

Re gnclude a methgt@ounh@n aivheroger ADAx PRRPYHIroup, s ISORTREY k@oURcRBNPYRYl group, an
n-pentyl group, a 10 2-trifluoroethyl group and a 2-chloroethyl group. A methyl group, an ethyl group,

an n-propylgsoy.2n isep@pyi groubeare orpdydhgroop of anmipantyl group isapretarpeslind

lllustrative examples of the "Clk alkyl group which may be substituted with a halogen atom" that is
representedbyf 05 Rg and R ihcheleoavmethyl group, an ethyl group, an n-propyl group, an isopropy!
group, an n-butyl group, an n-pentyl group, a 2-trifluoroethyl group and a 2-chloroethyl group. A methyl
group or anlé8§Nyrolb is preferred. The alkyl moiety in the "Ctk alkylcarbonyl group in 20 which the
alkyl moiety may be substituted with a halogen atom" that is represented by R2, Rg and Rn, the "C1-6
alkyloxycarbonyl group in which the alkyl moiety may be substituted with a halogen atom," the "Clk
alkylsulfonyl group WMO the alkyl moiety may be substituted with a 25halogen atom" and the "Ctk

0,0'-alkylphasp%o/rw roup in
Ry N‘ Rse
O (le")

15 (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

20 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;
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which the alkyl moiety may be substituted with a halogen atom"thatarerepresented byR2,and the"C1_6
alkylcarbonyloxy group in which the alkyl moiety may be substituted with a halogen atom” that is
represented by Rg and Rn is an alkyl group having from 1 to 6 carbons that is 5 linear, branched,
cyclic or a combination thereof. The upper limit in the number of halogen atoms which may be
substituted is the number of hydrogen atoms on the alkyl group. When a branched or cyclic alkyl group
is included, it is ap\ﬁgtr%nt m]at the number fh%ﬁrbcln}s i%{a;t Ie?sst 3,1 IIIlflﬁ,trative xam Igs of the "Ctk

alkylcarbonyl group in which the afkyl Ribiety hay'be substituted With ahalogen atom" s

represented, by 2 inlide 3 acetylgspuny iyeihylcarboyb group. Aa nypryicasbaaylgioup. a
difluoroacetylgroup,atrifluoroacetylgroup,a 15 pentafluoroacetyl group, a chloroacetyl group and a
trichloroacegyl giguand tifluareacriy! groupis Inueiesiest hy | |E’lﬁ$ jve examples of the "C1_6
alkyloxycarbony! group in which the alkyl moiety may be substituted with a halogen atom" that is
represented by RZ in)udglee 2amedylosycarapnylkegroup, ansxihyloxyoeareofyl goagry, dimg
npropyloxycarbonyl group, a chloromethyloxycarbonyl group and a 2-trifluoroethyloxycarbonyl group.
lllusirative éxan(plés of thiee'Gk alkRsuliomyif grioomplin whic theisdkybmOiety alagybe sitstiputed with a
halogen 25atom"” that is represented by R2 include a methylsulfonyl group, an ethylsulfonyl group, an
n-propylsul®wysgidup; @d duiodhomeld)i@rRIhyRirB0p, atrifluoromethylsulfonyl
group,atrichIorometh%lsuIfonylgroupandaz- trifluaromethylsulfon Iotgrou A trifluoromethylsulfonyl

I p 5{)‘?‘

group is preferred (SifilistrEtfe FXRAHIEST hBUCIS P6-aik §RupA ik RSk alkyl

moiety may, be %titute with a hglogen_atom"” that is represented by R2 include an 0,0'-
ety oSS rotDShe dh 0.0 Tre g NSSbr ot drobs, It th e B oP et
alkylcarbonyLaroldn at om

10 (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

15 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,

20 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-

25 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



10 in which the alkyl moiety may be substituted with a halogen atom" that is represented by R5 include
an acetyl group, an ethylcarbonyl group, an n-propylcarbonyl group, an isopropylcarbonyl group and a
2-chloroethylcarbonyl group. lllustrative examples of the "Ctk alkylcarbonyl group 15 in which the alkyl
moiety may be substituted with a halogen atom” that is represented by Rg and Rn include a
methyloxycarbonyl group, an ethyloxycarbonyl group, an npropyloxycarbonyl group, an
isopropyloxycarbonyl g 1d a 2-chloroethyloxycarbqnyl gr 2Qlllustrative. examples of the "C16
alkylcarbongro'xé)egr%ljb?ﬁu%r??gﬁ frl\ueoél%}fz r%?oﬂa%/ ér(ngay beﬁ\ls_ﬁb%tm%a C\?\'/lllhofra%oa%demn g{orr]ﬁ'gfhat is
oo Lea I AOR Py PR et bamdpos0isup. ey STUSPURIM N oL, an
npropylcarbonyloxy group; an isopropylcarbonyloxy group and a 252-chloroethylcarbonyloxy group.
The "C149 gligylene group whjch W—%ﬁ%@%ﬁ%ﬁdd{viﬁh a-halpaen poMpihatds renresefpted by R3 is
an alkylene group having from 1 to 8 carbons that is linear, branched, cyclic or a combination thereof.
The upper it dete nemdesd 08 HbBalogenaitb s whicbpaa inedsibstituted is the number of hydrogen
atoms on the alkyl group. When a branched or cyclic alkyl group is included, it is apparent that the
nurbber of carbong #0at |gdst 3anuseaatiley exanples intlude & aldthylldes godupaandathylege group, a
propylene 10group, a butylene group, a fluoromethylene group, a 1- chloroethylene group, a
2-methyletHyfen@@Youp "€ cyBloprbpylbnet §oupl 8) 2-cyWdipebpylBasyleAe d8ED arfPat r ol
1,3-cyclopentylene group. A methylene group, an ethylene group or a pro ernetgroup is preferred. An
ethylene gr8&p 1% %or%rbré"ﬂerréycﬁaSt TIREECIpPEKeMy 1eRE GroupShRth $Hay BP8Ubklifited with a
halogen atom” that is represented by R3 is.an alkenylene group _haying from 2 to 8 carbons that is

S ot T ) &

linear, brangﬁgé’,pcy%ﬁ’@ c'orrllg‘oir?ationetﬂ'egeooq. th lﬂ?op @rtu%gg? oﬁeasiogen atoms

which may Pﬁjjé‘&ﬁlﬂ & gﬁd@‘e EHEIQ?I Ofdﬁ‘%gtr ESU?tOE%%gE the ke gedpoéhenaspranched or

cyclic alkyl group Is included, it is apparent that the num carbons is at least 3. lllustrative

expanples inglidR R \Hay/ase Greur.| 2APraRENYIPBRLIOHRGR ani horAdaPEaRsene group, a
2-methyl-l-propenylene group and a 2-cyclohexen-1,4-ylene group. The "C2p9 alkynylene group

which may be subgtituyed Avitiret iraldgenaatong otiatt & fapigseptest By R3 énpin iadkymylenéigroup
having from 2 to 8 carbons that is linear, branched, cyclic or a combination thereof. The upper limit in
the Snumbestafhatdgersatogng Whighesiay bendulsstitagdns treec nomiben@f hpd@yenatemsfon the alkyl
group. When a branched or cyclic alkyl group is included, it is apparent that the number of carbons is

at least 3. I{ustrath@ exdhhple¥inciuiR a pibPnyIERE igydlp ¥Ad PLbutyhyl&d frodger eof

according to any one of (12) to (20).

15 (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

20 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

25 an agricultural/horticultural pest or an aninmal parasitic

pest .
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101-Propynylene is preferred. The "phenylene which may be substituted" that is represented by R3
is a divalent group from which two of the hydrogen atoms on benzene have been removed, and
wherein the substituents are exemplified by halogen atoms, Clad alkyl 15 groups which may be
substituted with a halogen atom, alkyloxy groups which may be substituted with a halogen atom,
hydroxyl groups, cyano groups and nitro groups. Illustrative examples include a phenylene group, a 4-

fluorophenylene grgogjﬁzglcbg 2-mteﬁr§/é£dr}#e%né/(|)(ar_raal ﬁroulponzté)%léwe "5-_%rr%arir\1r/]:rpilgl%red he[teriogyclic

divalent group whi € substi hat is represe y R3'iSa lent grBﬁ;S) from which two

of the hydragen.atoms gethe or of Srimejalered heterocycle have been removed, and wherein the
substituents :F%exemp i%ed bylhalogenia{'g)ms', almj alkyl 25groups which may be substituted with a

halogen atq%@lg}ﬁlpéé%%p%_y\zp&} maysbg shsitutedh with a halogen atom,

hydroxylgroups,cyanogroupsandnitrogroups. lllustrative examples include a 2-pyridinylene group.
Substituents which may substituted in the "pyridyl group which may be substituted" or the "pyrimidyl
group 5 which magybeustbsiituthd" it ieregeeserded \oysArbin theeoimmaemd efitheiforniwa (le') are
exemplified by halogen atoms, Cliy alkyl groups which may be substituted with a halogen atom,
alkydoxy grqugssivhich mayp beafubsdtuteewith & aafogenatbm, hiydroxgbgtoups, cpéno yhsups and
nitro 10groups. Halogen atoms are preferred. Preferred examples of Ar in the compound of the
formula (Ie)CArfBPARAS khe EBEIboundst the3BFROIa G WRIBe adRpy gyl gréapphaci d

6-chloro-3-pyridyl group, a 5-chloro-3- thiazolyl group, a 6-chloro-5-fluoro-3-pyridyl group, a 6-
15bromo-3 RyABYHBHE! 56-HIcRS-s3t TEFLpOLSE. BRAIGTo.3-pyridy!

group,a6-trifiyoromethy1-3-pyridyl gropp and a 2-chloro-5-pyrimidyl group.A 6-chloro-3- pyridyl group,
a 6-fluoro- fpgyfrllae;ﬁ g%ﬁrapé-[c'h}%?o- - uoar\6\4§18§ljidyl group, a 6-bromo-3-pyridyl group or a 2-

20chloro-5-py irﬁi L giqupl-._iis@orie grgfege .r\é%t&enmmnauqq%ofrfggnpl@g(l n &,%)epepresents
from 1 to 3 substitients'which may be the same or different. The "Ctm, alkyl group which may
bejgubstitutedifh adi f fracti on analysis on the crystals of NJ[1-((6-
chl oropyridi n-3-yl) et hyl ) 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-
15 ((6-chl oropyridin-3-yl)nmethyl)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-
20 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.
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25halogen atom" represented by Y in the compounds of formulas (le) and (le) is an alkyl group having
from 1 to 6 carbons that is linear, branched, cyclic or a combination thereof. The upper limit in the
number of halogen atoms which may be substituted is the number of hydrogen atoms on the alkyl
group. When a branched or cyclic alkyl group is included, 5it is apparent that the number of carbons is
at least 3. lllustrative examples include a methyl group, an ethyl group, a n-propyl! group, an
isopropyl group,-a n-bugyl gr a t-putyl group, a trifluoromethyl group and a 2-chloroethyl group. A
methyl group iEFpl)rgferre .10l Sastratlt‘\%/e éx‘g‘améljes%f?ﬁg "Cﬁ(ﬁgl\&yfig(y grﬁﬁp whic r%gy bgtj substituted

with a haloggr'igpeagenipd B X APhGe eAMBHIGAYURASHBOR: R 8 Uiluogethyl group and

a difluoromethyl group. Preferred examples of’Y are a hydrogéen atom and 15halogens. A

hydrogen afqrg.ig RIGE ggiarech- 3- yhenét v 3lsyrarapp-spstifuted wikna hapgempatom”
represented by R(di in the compounds of formulas (le) and (le") is an alkyl group having from 1 to 6
carbons thatii$ fihear, bsaethed, dyclin eparcemibgaton thardobridiea2ftupperigtinioothe number of
halogen atoms which are substituted is the number of hydrogen atoms on the alkyl group. When a
brahched or cydlicalky@lgrdtiGs iclideds itds apparehoviaighd hembes of tarbohs poswdeast 3.
lllustrative examples include a trifluoromethyl group, 25a trichloromethyl group, a difluorochloromethyl
group, a diffroréMet@ihfdashdieRlordRmtiyifouPB didtemehsthyRgfousfa chitdrémieti®yl group, a

difluoroethyl group, a dichloroethyl group, a 2,2,2-trifluorgethyl group, a pentafluoroethyl group and a
difluorocyclﬁg}dﬂﬂﬁ)’éd;ﬂ'A‘frﬁru%lrcfmgmw YS! éj{rfﬁ‘r%r?)%qétwll' §1806! 225 Gicdtioromethyl group, a

difluoromethyl. group, a diflyorachloromethyl gr a chloromethyl group or a pentafluoroethyl group is
oreterred. A LGRS GO HRCBR AT oo o S uBlCeAAr e T bUGa chioromethy

group or a permtgﬂgoro yl gepRp is 910r[es1_0péefreg;%h gw;ﬁgﬁ mm?%%ﬂf%'c%amy'ow

group which may Be substituted with a halogen" répresente e a methoxy group, an

ethexy grou), ENdpapiapryioxy ek aRd adlibveresethoxnoreue. 1oRretesred examylgs of R.di are
Ctk alkyl groups which may be substituted with a halogen. A trifluoromethyl group, a difluoromethyl

group, a difjucsechiptaroeinyl diaws-aythlatsragthypgraug er- 2 perjaflicroeihy] gup, ig-more
preferred. 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-
15 ((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
20 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

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

18



20Salts of the amine derivatives of chemical formula (I) which act as the active ingredient in the pest
control agent provided by the invention are acid addition salts allowable in agricultural and livestock
chemicals.lllustrative examplesincludehydrochlorides,nitrates,sulfates, 25phosphates and acetates. In
a preferred form of the compound of formula (1), Ar is a 4-nitrophenyl group, a 4-cyanophenyl
group, a 3,5-dibromophenyl group, a 2,4- dibromophenyl group, a 6- chloro-3-pyridyl group, a

5-chloro-3-thiazol oup, a 6- chloro-5- ur pyrid foup 6brom roup,,5a
B gy &8s Phiaroegiflupra-Brpyaicy grg PR

6-fluoro-3- p%/rlgy group, a higro- pyrldyl group or a 6 t Giome gr up Reisa

nycrogen aigyg, o6& Mel g fRups %adsﬁ1?;L%aﬁw&ﬂseonwmpuaném%meaﬂ!ﬁy'@mew may

be substituted Wlth a halogen atom, a Cir 10alkylsulfonyl group in which the alkyl moiety may be

substituted yvitsy Walogeemé@mmw 3 8YaRE/ 9rBEP;subsRBtisESAetRyianeipupean alhylane group, a
propylene group or a 1-propynylene group; and R4 is a hydrogen atom, a cyano group, SR5 (R5 being

a Ce_ 15 caaleylgretiprwhidh may be substituted with a halogen), 5CS-OR8 or S-CS-SR8 (Re being a
C15 alkyl group which may be substituted with a halogen). Preferred compounds are exemplified
by the compoundsd o ()stor (@l ibetowe 2a(ipCesnpolindp vemeteingr ousis aak-eJanaghenyleyroup, a
4-nitrophenyl group, a 3,5-dichlorophenyl group, a 3,5-dibromophenyl! group, a 2,4- dibromophenyl
group, a 4- &@%ﬁpﬁéﬁﬁ@rddﬁcb@ﬂltr@ @@Bmopﬁéﬁypgroép & Gfdrﬂkﬁr@)pf'sl@wbyl%fr@uﬁ a

5-chloro-3- 25th|azol)fl group, a 6-chloro-5-fluoro-3- pyrld grou or a 6-
orophenyl  group, a yanophenyl group, a 4-

cyanophenyl group, a 3-nitrophenyl group, a 4-nitrophenyl
group, a 3,5-dichlorophenyl group, a 4-nethyl phenyl group, a
10 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.
15 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
20 group, a 6-brono-3-pyridyl group, a 6-fluoro-3-pyridyl group,
a b5,6-dichloro-3-pyridyl group or a 6-trifluoromnethyl-
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.
25 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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trifluoromethy1-3-pyridyl group; Re is a hydrogen atom; R2 is a trifluoromethylsulfonyl group; R3
is a methylene group, an ethylene group or a 1- propynylene group; and 5Ry is a hydrogen atom or a
cyano group. (i) Compounds wherein: Ar is a 6-chloro-3-pyridyl group, a 5-chloro-3- thiazolyl group or
a 6-trifluoromethy1-3-pyridyl group; Re is a hydrogen atom or a methyl group; 10R2 is a cyano group
or a trifluoromethylcarbonyl group; R3 is an ethylene group; and Ry is a hydrogen atom, SR5 (R5

being a C15 gllﬁgl ﬁrsoupr\]/vktﬂchI may bﬁesgrbstitgtegl v(\;/ﬁh(fit hangqunI)CS-C:rS-OR%gr |'C§’t" N SR8 (Re
being a c15 a[ky?group VWhich may be Sbstitated With 15a & ogen).?lii) 8ompouncps of A8 formula

(o). Esppeilyprefeyigg compouninate sfeBpistbuine ompauRds of (g (idelow: O

Compounds wherein: 20Ar is a 4-cyanophenyl group, a 4-nitrophenyl group, a 3,5-dichlorophenyl

group, a 3,3-¢librgm bafouphat2. 4 KibremepBenyhorogRs BhBromophenyl gse4p. §.3-nitro-5-
bromophenyl group, a 6-chloro-3-pyridyl group, a 5-chloro-3- thiazolyl group, a
6-chloro-5-Bpwoi3-pyridyt ampueer arfe | Andifl i rometinil-Ipylidy! giouptReg lis ghydmgea atom;
5 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

10 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 GC.s al kyl carbonyl

15 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

20 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

25 al kyl ene group which may be substituted with a hal ogen atom

I's preferred.
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R2 is a trifluoromethylsulfonyl group; R3 is a methylene group, an ethylene group or a 1-
propynylene group; and Ry is a hydrogen atom. 5(ii) Compounds wherein: Ar is a 6-chloro-3-pyridyl
group, a 5-chloro-3- thiazolyl group or a 6-trifluoromethy1-3-pyridyl group; Re is a hydrogen atom or a
methyl group; R2 is a cyano group or a trifluoromethylcarbonyl group; 10R3 is an ethylene
group; and Ry is SR5 (R5 being a C15 alkyl group which may be substituted with a halogen),
S-CS-OR8 or S-C Sll?Esﬁ (Re ?}?qg a ClS%glk%]l group Wahlj]%h m%lli)e sugstit tgd vlvith arlgﬁllogen). (iir)
Compounds of the rmulaa(le Y BB Peterdd formsCof the comgoun(be formu ar@(e) ae copmpounds

wherein: rds a 3=pyridul +a Pr 0-35py4idyl.group, -3=thigzolyl.grpyp, a
6-chIoro-5-fvlﬂrg?]3-p§%ylg§rog§gb§ %?tglcﬁr?g&%ridé&/l grtc%pl,égl @ﬁjﬁé:{l)%a-py(%ﬁ%;réouf‘ﬂ ggg

5,6-dichlorqy3ypidyhgipeR.a GrififluormetBylyst ipyiehgldgroup, or 82-chigyo-Sgpyrénishit 860UP; Re
is a hydrogen atom, a methyl group or an ethyl group; Y is a hydrogen atom, a halogen atom or a
methyl groupe2érodycl i R(dhsehtriftagrobeethydigsoup,a tihlaiomathyd groum, andicidRomethyl
group, a difluoromethyl group, a difluorochloromethyl group, a chloromethyl group or a
perfafluoroEXbyRgro BB EdRics Whekein: SRs, ArSER3: 6-$Tbire - 3-Py (i I @Re upNa@f|66%0-3-pyridyl
group, a 6-(;\51_%@)_—%—%1{0?;30—%}/%%! grlc\)l_u(p), acg-%;c’)mg}-sagyéfyl gc&g g‘«’:f 2-8hlé)(r)o-85|isyri8idyl group;
CS-0ORs, OCSSR;, SCSO0R, SGCSSR, SCOOCR, SCOSR, S
CS-Rs, NRyRyp, O CO NRyRypg, O CS NRyRyp, S-CONRyRygp or S CS
NRoRio.
10 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
15 Ci.6 al kyl group which may be substituted with a hal ogen atom
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
20 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
25 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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R1 is a hydrogen atom or a methyl group; 10Y is a hydrogen atom; and R(di is a trifluoromethyl
group, a difluoromethyl group, a difluorochloromethyl group, a chloromethyl group or a
pentafluoroethyl group are more preferred. 15The compound of chemical formula (I) which serves as
the active ingredient of the pest control agent of the invention is preferably a compound which has a
control activity (e.g., an insect mortality or knockdown rate of at least 30%, at least 50%, at least 80%,

or 100%) in foliar .20 application at 500 ppm, soil drenching,treatment at 0.1 mg/seedli
U AR LA Bl P B T W

application%&J insect (see etel ples n). rmative

n

6

g,.ar local
be .
mpound is one

having a coptigl aetyitvdinseetgidaleffect ax determuingg by the avaliatiosphipsect mebility,
25under the root immersion treatment at 20 mg/seedling described In"Test Example 15 or under the
culturing cogditipns gt AR UHAi RIHM ﬁ@?c'tb'ée% IbEest 'ﬁl_(@apw 2h a hi@ T@@@ha%@@%“oﬂrthe
compound Is more preferably one having a control activity at a concentration of below 5 500 ppm
(e.g., 400 pant3Q0ay| 3RY perou®OoxprohSagpnbeGsppst LOytd, Mopm, 8 prinogénppm, 1.25
ppm, 1 ppm, or 0.5 ppm) In soli_ drenching treatment, the compound Is more preferably one
having a coatrohhctivity at a cdrererytatiqyr D0telow0. timg/s@ydlimgye.¢ WD OBhigiteedlifd, 001
mg/seedling, 0.005 mg/seedling, or 0.002 mg/seedling%a. In local application, the compound Is

more prefe@¥Rsbhé WaDIngRetostré dealiggana can

ntradiokYbel & QURgNALER (BRY, Phhg/insect,

0.5 mg/Insect, or 0.2 15mg/Insect). In dry film application, the compound Is more preferably one

having a coﬁ%?hbﬁ\%)eﬁ PSR htRAALEoR 200 o (@!&Yi%}ﬂpﬂ,%‘@p%! 86 pPRY, or 10
ppm). In ro??telménu rgrllnttr%aetgwe\?mt, the gorﬂg?%i]g()je r@ more Zré‘) npcgefﬁf@b{yoc%%? navm a control activity

at a concentration below mg/seécﬁing (e.g., g/seedling, 5 mg/see

Ing, %rmglg{eggili%g, 1

ma/seeding; 5 mgfgeesling: 8 1majseqdina o i ateesding. & O3 yia/sepding. oF B

mg/seedling) strative examples of the compou of the invention

10 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

15 is an al kyl group having from1 to 6 carbons that is |inear,

branched, cyclic or a conbination thereof. The upper

[imt

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

20 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

a difluoronethyl gr oup, a trifluoronethyl gr oup,

25 chl oronmet hyl group and a 2-trifluoroethyl group.
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25are listed In Tables 1 to 5. 0) 0 Ph ISOO PhC2 IC:COMe Table 1(continued from the previous
page) aE  phenvl 39

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 trifluoronethyl group, a
5 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 group, an n-butyl group, an n-pentyl group, a
10 2-trifluoroethyl group and a 2-chloroethyl group. A nethyl
group, an ethyl 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
15 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-trifluoroethyl group and a 2-chloroethyl group.
A nethyl group or an ethyl group is preferred.
The alkyl noiety in the “Cy.g al kylcarbonyl group in
20 which the alkyl noiety may be substituted with a hal ogen
atonf that is represented by R, Ry and Ry, the “GC.s
al kyl oxycarbonyl group in which the alkyl noiety may be
substituted with a halogen atom” the “C.g alkylsulfonyl
group in which the alkyl noiety may be substituted with a
25 hal ogen atoni and the “Cy.g O O -al kyl phosphoryl group in

which the alkyl noiety may be substituted with a hal ogen
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COMe CRICH;; H41 421 fre2C=C 43

10

15

20

25

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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1.1 CHICH=C.H 44 (I) phenyl 45. 3-cyanpLenyi CMICH2 6- t"si flUO =Met hVi 3-7.yr idyl
CH.C1-12

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

group is preferred.

5 Illustrative exanples of the “C.g O O -al kyl phosphoryl
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

10 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

15 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.

20 [llustrative exanples of the “GC.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

25 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

5 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

10 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

15 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
20 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
25 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 wth 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 wth 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 oro-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 atom or 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 G.
¢ 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-

trifluoromethyl-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
5 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;
10 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
15 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:
20 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-
25 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

5 (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;

10 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).

15 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,

20 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;

25 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.

5 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

10 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.

15 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

20 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,

25 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

5 500 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

10 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

15 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

20 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

25 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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Tabl e 1(continued fromthe previous 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; S-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-phenvyl

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
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Table 3

Compound R i, E- Fz E,

No.

121 (II) H CN CHs H

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

123 (II) Et [S0,0F; CH.CF, q

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

125 (II) Et |[SO.CFs CH,CF, 1

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

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

128 (I) H S0O.CFy CH,C=C H

129 (1) H S0;CF; CH, CN

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

131 E-triflucromethyl- [H 50.CF; 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 SO.CF;y CH, H

136 (II) H CN CH,CH, OTs

137 (II) H CN CH,CH, SCSOEL

138 (II) H CN CH,CH; SCSN(CH;Ph) Et

139 (I) H CN CH,CH; S (=0) Bh

140 (I) H S0,CF;, CH.CH,CH, H

141 (I) H SO.CF;y CH.CH,CH,CH, |H

142 (T) H S0,CF; CH.CH, S00Ph

143 (I) H S0,CF;, CH.CH, OPh

144 (T) H S0,CF; CH,CH, 1

145 (1) H SO,CF; CH,CH,CH, H

146 (I) H S0,CF, CH,CH=CH 1

147 (I) H SO.CF, CH, th

148 4-fluoro-3-pyridyl [H CN CH:CH; H

145 4-bromo-3-pyridyl H CN CH:CH: H

150 (I) H S0,CF; CH,CH, NMe,

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

152 (1) H [s0.0F, CH,CH,C=C H

153 3-chloro-4-pyridyl |[H CN CH.CH; H
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E22C:Fs CHCHL. 4 154 3,5 - ::.-i oh L. crothenvi H G.D.20.17; CH: L'eu: -1 155 4-17,27hirlprienyl H
.54)2CHs :.H7:.H: 4 155 4 -cyan .7c.h sn yl H E22C:Fs .-iH.,-,.-iHi... 4 157

Tabl e 3(continued fromthe previous page)

154 3-chloro-Z-pyridyl [H CN CH:CH; H
155 (1) H SO,CF; CH5CH; OCH,
156 (IT) H S0.CF, CHLCH, OCH;
157 e-chloro-3- H COCFy CH-CH; H
pyridazyl
158 3,5-dichlorcocphenyl [H CH.CH, H
158 (I} H CH-CH; CN
160 (I) H CH; COOMe
161 (T) H CN, COOH
162 4-flucrophenyl H CH-CH: OCH;
163 (II) H CH4 CN
lec4d d-methylphenyl H CH-CH; OCH;
165 é-triflucromethyl- [H CH, CN
3-pyridyl
166 2-pyridyl H S0.CF; CH.CH, OCH,
167 &-chloro-5-flucro- [H S0.;CF; CH- CH
3-pyridyl
168 3-pyridyl H S0.CF; CHsCHs OCH;
169 4-pyridyl H SO.CF, CH,CH, OCH,
170 (I) Me [SO.C0F; CH. CN
171 (I) Me |S0O.CF CH,C=C H
172 (II) H S0;CF; CH,C=C H
173 e-fluoro-3-pyridyl [H 50.C0F; CH.CH, OCH;
174 é-bromo-3-pyridyl H S0.CF; CH:CH; OCH;
175 3,5-dichlorophenyl [Me |COCE; CH;CH; H
176 3,5-dichlorophenyl [H COCE; CH;CH; H
177 phenyl H S0.CF; CH-CH; H
178 (1) H SO.CH,CF; |CH.CH, H
179 (I) H S0;CH;CF; |CH,C=C H
180 3-chlorocphenyl H SO.CF; CH-CH- H
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4 -ma .t.ho.::ypher4.-1 H G.D.20.17; ,OH.fOH:. -1 4-f luca-c.p."-n-...1 H C.H7.H - 189. 3,5 -
dib.rc.ricchen-yi 4 1 :1-1-..zon:z4:henl H SCIC.F...1. CH2C.H.;:

Tabl e 4

Compound BN E, |R: E: 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 (I) H oW CH,CH, SCSSCH, COOCH,
187 (II) Me |CN CH5CH; SCSSCH,CH,CHg
198 (I) H |cW CH,CH, SCSSCH,OMe
1599 (T) N |cN CH,CH, SCS5CH, SMe
200 (T) H oW CHLCH, SCSSCH,C0- (4-
methylphenyl)

201 3-tetrahydrofuranyl H CN CH;CH: H
202 3-tetrahydrocfuranyl H CN CH-CH. SMe
203 (1) H  |COEh CH,CH, i
204 (T) N |COCH.CH |OF; H
205 (1) H  |CONH, CH,CH; H
206 (1) H |CONHMe |CH,CH; H
207 (1) H |cowMe, |CH.CH; H
208 (1) H  [wo. CH,CH; H
208 (I) H  |COCCLE:  |CHLCH. H
210 (I) H CN phenylene [H

11 (T) Me |S0.CF; CH; H
2z (I) H COMe CH; CN
246 (1) H |cocCF, CH, N

(I}): é-chloro-3-pyridyl
(II): G&S-chloro-3-thiazolyl
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-1 5-c. |ne7hy1phenyl H 307Cia c'H-2('H2 4 1:,;:," "S-niv...1-1 4 ien:"ri H SOICria CH,CHz 4 : 9S 2,4

- Lenmnrer.-.7.7: hsrryl H s-irCE1 CH,CHT 4 1 94 "E.:- nit .,;: - - .t. -3._.Thrcal::: phe ny 1 H
Table 5

Compound No. AT E, Rae Y
212 H CF, H
213 (IT) H CF, H
214 H OCH, H
215 (I) H CF, 5-cCl
zZ1le (I) H CF, 5-F
217 (I H CFy 4-C1
218 (IT) H CF3 5-C1
219 (I1) H CF, 5-F
220 (II) H CF, 4-Cl
221 (I) H CF. 3-Me
222 (I) 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 (I) H CHCI1, H
235 (I) 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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S0:CF,CH2C Hz 4:. 195 5,5- :01-St-l:it-LUC:: ?me thyl pheny 1 H SO-OIL CH2CH: 4 195
.-.F..I.-F.L. SCS3c74:: nc:C., 74: 197 (TIE:. Ms ."2-.T CH2CH: -z1C.3-3.114:r:Frr:H.2

10

15

20

25

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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1951) HON CH.2CH: .t.'O S SC H..2C.Ife. 192 :11 255 H ON riH.7.-iHr SCS30HI.2S.q.fe..

CHICHL. SC S SC H2CO - ( 4- :ie .7:i-4:1-cheray: ) L :21 3-ten-ahydrofuranyi

(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°
5 (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.

10 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

15 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

20 green peach aphid, cotton aphid, Aphis fabae, corn | eaf

aphi d, pen aphid, f oxgl ove aphid, Aphis 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
25 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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HON -11,1:2 5.: - ze .-rrahydrc fur z.nyi H ON CH2CH.;, 514e 203 (I H COl h CH-CH: .7;C:41 (1)
H 20r'H., cr.'.. -;

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;

5 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,

10 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

15 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

20 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,

25 the rice white-tip nemat ode and the pi ne wood nenat ode).
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205 LI H C3NH.,: OH-20H.2 -1. 205 (1) ]-.L C-+NI5Q,+: C]-.L2C]-1.7. 207 (.:) H 00".1Thie..,
CH2CHL. 4:. 25:5 LI': H NO.:

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,
5 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),
10 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
15 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,
20 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),
25 anophel i ne  nosquit oes, biting mdges, buffalo gnats,

assassin bugs, t he phar aoh ant, nemat odes (e.q.
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OHOH, -1. 20 ; (I) H ¢ -+r-R-:.F.7. CH27]-:, 215: (1) H O...7 t.nsnyi ene 4:. 211 cr..) Ms Sfa:CF.a. OH.:
4245i1)

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),
5 Oxyur oi dea, Hat er akoi dea (e.q., 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
10 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
15 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
20 (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
25 Chi ronom dae spp.), buffal o gnat s, biting m dges,
hynmenopterous insects (e.g., ants such as Canponotus
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H C:31]..=. OH.7, IN 246 :2: H CDC P.2, CH5, :1"..: .40.41.1e2a.D.--3-syri olyl (4 The most
preferred compounds are the following which appear in Table 5:
CompoundNo.212:N-[1-((6-chloropyridin-3- yl)methyl)pyrldin-2(1H)-ylldene]-2,2,2-trIfluoroacetamrde,
5CompoundNo0.227:N-[1-((6-chloro-5-fluoropyrldin-3-
y1l)methyl)pyrldin-2(1H)-ylidene]-2,2,2-trlfluoroacetamrde, CompoundNo.229:N-[1-((6-fluoropyrldin-3-

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
5 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
10 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
15 (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
20 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,
25 conmon cutworm cotton aphid, green peach aphid, snmall brown

pl ant hopper, brown rice planthopper, white-backed rice
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yl)methyl)pyrldin-2(1H)-ylidene]-2,2,2-trIfluoroacetamrde, CompoundNo.231:N-[1-((6-bromopyridin-3-
10yl)methyl)pyrldin-2(1H)-ylidene]-2,2,2-trIfluoroacetamrde,
CompoundNo.237:N-[1-(1-(6-chloropyrldin-3- yflethyl)pyrldin-2(1H)-ylldene]-2,2,2-trIfluoroacetamrde,
CompoundNo.238:N-[1-((6-chloropyrldin-3- y1)methyl)pyrldin-2(1H)-ylidene]-2,2-drfluoroacetamrde,
15CompoundNo0.239:2-chloro-N-[1-((6-chloropyrldin-3-

yl)methyl)pyridin-2(1H)-ylldene]-2.2-drflugroacetamrde, CompoundNo.242:N-[1-((6;chloropyridin-3-
ety oI EP S cler s 508 5 5 4 oGRS panam e, argr! DU Y o

20Compouwl}i§gdl3' -Ee-,(,(Zg%]E}é‘?mWér'gP@?f5Tl ower thrips, rice leaf beet]e

yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-triffluoroacetamide. Compound No. 212 in Table 5,
N-[1-((6-chlpresyrigis- ar yiaetvhpyidins1i)-ylidaasksd Ry 1 Peaceimidsy hns thenfpllowing

physical properties.These properties 25have not been mentioned in any of the prior-art documents.

(a) In powdeaxiray diftractiowanplysisHdre pempousd pestdiffractive apipéopsaksest leaahal the
following diffraction angles (20): 8.60.2, 14.20.2, 17.50.2, 18.30.2 c¢), 19.70.2, 22.30.2, 30.90.2,
35.80.2 5(bhan diffeodintéal stasking aatorinmstey (DSCEthedompBLadigxbjipers maftthgt isint of 155 to
158C. Examples of the types of pests on which pest control agents containing at least one of the
inventive cdhB6iinds 6fchERAIdAPRRATUIATE PRRCEM Y eMeRiLhFeediven below. 10 Examples of
agricultural/horticultural pests include IepidoEterous pests (e.g., common cutworm, cabba

armyworm, armywb €58bh&ge HuUierfP8S erpﬁ%’r‘}ﬂighorﬂ%&%oﬂﬁ,oaé&%qmmorrﬁ,ﬁgce stem

borer, grass, [eaf ggller. fie] grRsnurrte i Igabaler Mot coing M8 des  for
agricultural and horticultural wuse, <control agents for

10 internal animal parasites, control agents for external
ani mal parasites, control agents for sanitary pests, control
agents for nuisance pests, control agents for stored
grain/stored food pests, and control agents for household
pests. Insecticides for agricultural and horticultural use,

15 control agents for internal aninmal parasites and control
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.

20 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

25 such as an enulsifiable concentrate, liquid formulation,

suspensi on concentr at e, wet t abl e powder , fl owabl e
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15 miner moth, oriental tussock moth, pests belonging to the genus Agrotis (Agrotis spp.), pests
belonging to the genus Helicoverpa (Helicoverpa spp.), and pests belonging to the genus Heliothis
(Heliothis spp.)), hemipterous pests (e.g., aphids (Aphididae, Adelgidae, Phylloxeridae) such as the
20green peach aphid, cotton aphid, Aphis fabae, corn leaf aphid, pen aphid, foxglove aphid, Aphis
craccivora, Macrosiphum euphorbiae, Macrosiphum avenae, Methopolophium dirhodum, grain aphid,
Schizaphis graminum, cabbage aphid, turnip aphid, spiraea aphid, rosy,apple aphid, woolly apple
25aphid,Togggt%?gidr%%nﬁiang %?%an{rﬂé‘é@r‘ﬁg: Iegﬁolrpep?e?s s&’éH as Meuérﬁe%rﬁ' riceea c()))(pper and
the tea gregp Igfﬁf@‘QpHGr;a{B@ﬁtppppers such as the small brown planthopper and the white-backed
rice planthopper; stink bugs such as the white-spotted bug, the southern green stink bug, the
brown-winged green bugtang thesicelarbbue Hhigiies (AWayrodidas) sweh agahe silverleaf
whitefly, the sweet potato whitefly and the greenhouse whitefly; and scale insects such as
Pseudocochesmtomstaski, eagifruskaehliybug, theanhitaqeeach sezletand theeCalitonhiatred scale
(e.g., Diaspididae, Margarodidae, Ortheziidae, Aclerdiae,

10Cmctylopiidiad & etdddm Psandocad didagyCoacizraEeiococcidae, Asterolecaniidae, Beesonidae,
Lecanodiaspididae, Cerococcidae)), coleopterous pests (e.g., rice water weevil, adzuki bean weevil,
yellow mealworm, Wkl h @birY foot R¥amPSeRithei corhir8dt Wornt Upk&sEs 15 @RbfFesoy bean
beetle, striped flea beetle, cucurbit leaf beetle, Color%%o otato beetle, rice leaf beetle, codling moth

larvae and RINGRISH Dests), pasts BRIGKIIAG to RetraanRkariade Bt b &NE-sBb¥ER Spider mite,

the KanzaV\{(ae%%idegmite %ré(?] Pané)snychusec‘tit(r)ih hymeﬂg%er US i vl ket one N
20pests(e.g.,saw'?l?es),or%hop erouspestg(ce.g., g?asshopper%[ and Igcu%/ts), dipFergus pes?s fie.g., the

housefly a”WSPBW%@é?@ thypPARARIEr QIS e%t%%ﬂbdﬂé'o%ﬂb’i?sé‘é‘d WVerRighn dowgifhrips), and

plant parasitic nem e root knot nemat e root lesion nematode, 25the rice white-tip

nerpatode ang hiedpige Wmét?éga}r ocarbEBPIes oh aRIA PRIRHEC PRSIE éidudmpard-bodied
IC

ticks (e.g., lone star tick, Gulf Coast tick, cattle tick, Rocky Mountain wood tick, West Coast tick,
American degttiekl Hagipaphgsalisecamgpainaiaia, Slagmapbysiilistilayl, EHasmaphyisaliatangicornis,
Haemaphysalis megaspinosa, Ixodes nipponensis, Ixodes ovatus, Western black-legged tick, Ixodes
persulcatusapestbebeahyidk oblackieggest tieks Gsnithodasos itybatcahcdbeowmdbyitick
Cheyletaidde spp. (e.d., Cheyletiella blackei and Cheyletiella yasguri), 10 demodex mites (e.g.,
Demodex caHE arRBDaseHeRIck),| Bsordstidagdi. e Q] PEbloptesAEdrAmaRisyemanyé mites (e.g.,
Chorioptes bovis and Otodectes cynotis), Dermanyssidaespp.(e.g.,Ornithonys sussylviarum),

parasitoid _n‘ﬁ‘i?es TR Q% ’Q@rg“ ,q\ﬁgr?dﬁgntﬂh%bmdtﬁg ei@fﬁhe%terﬁﬁ&ﬂ§gbﬁsi§’), I's
o e N O
louse), sucking lice (e.g., hog louse, dog sucking louse,
Illustrative exanples of gaseous carriers include
liquid propane gas, air, nitrogen, carbon dioxide and
di net hyl et her.
20 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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20 body louse, Pediculus humanus, pubic louse, common bed bug), muscid flies, warble flies, stable
flies, horse flies, sand flies (e.g., biting sand fly), tsetse fly, tabanid flies, aedine mosquitoes (e.g., the
Tiger mosquito and yellow fever mosquito), culicine mosquitoes (e.g., Culex pipiens pallens),
25anopheline mosquitoes,biting midges,buffalo gnats, assassinbugs,thepharaohant,nematodes(e.g.,
Sthsv_osromaMoigaa, romgy i(e. g., qyii a Haemonchuscontortus,Nippostrongylusbrasiliensis), o)
oidga, Metastrong)g\&xideva ‘ﬁg Me allstiﬁa apr.| q)bliéa ccntgg is, erloro?Srorno{/nI us ab flrl]se), 5Hab5era
ideaAscarjdogalli) écarjgn BaeAnisakis sim ex, ASci st3rdbricod e.s ,rr@ ridixotaraToxocara

Spilamioa(e,g.Buptiueaider Grashes s baelney plRoneaniaenBnal oskHoPSar

10MegaSt 'a,Ascarlahamulosa,Dracunculusmedinensis), hp (sroideaift’(tH uchereria bancrofti,

Onchocercgyiydpadioglog) dPipataphyarrioklepe discaAtOIERIHiFh stia & Biegatodaal stosoraa
Hap, 15Acana,-3. | a, Cestoda Sy)chLrimfmhby( eujrornei:N?
The above carriers, surfactants, di spersants and
5 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

10 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,

15 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

20 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

25 with other pest control agents, by being applied at an

effective dose to a target selected from the group
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Dipyicanim S an Ce pestS t. or ed 4raJffpests, stored food pests and tLouseuoid pesi5ncludo
mosquitoes 20 the Tigei mhaquAto and Culex pipiens pallens), cockroaches (e.g., the smoky-brown
cockroach, Deriplaneta fuliginosa, and the German cockroach), grain mites (e.g., the common grain
mite), flies (e.g., the house fly, Sarcophagidae spp., sand flies, small fruit flies and
25ChdronomidcesPP.),buffalognats,bitingmidges, hymenopterous insects(e.g.,ants such as
Camponotugoka onicas and f]ire ants 3nd hornetls ssuch s the Japa e&reb%iant hrorqril%%, arthropods of

the order I1sopo E?e.'gr.],gthe cr)oughsvxelzc‘r?odﬁbuser, Whatt roacH,bpelrl %Ug), emipterous mse&‘gié.g.,

comman begkhughnaflbyengraaf dhe subaiuigsS Myipada (fgr centipedise ChiRgodasop.

millipedes), arthropods of the order Araneae (e.g., the huntsman spider), coleopterous insects (e.g.,
ground beeflo) aspiapeds efifhe orierCallembola (e ¢y nysbivires folsami). tinsectyef thg order
Dermaptera (e.g., the giant earwig), insects of 10 the order Orthoptera (e.g., Stenopelmatidae spp.),
insects of the pbrolesdCotepptesa fe.gataslzukidean weevilcriceeweeilp cadedle, pustated flauebeetle,
white-marked spider beetle, deathwatch, bark beetles, dermestid beetles, Chlorophorus diadema),
inséxcts of tbridra epiddptera [@Ss(esg., pyralid moths, clothes moths), Hemipeplidae spp., insects of

the order Isoptera (e.g., the house termite, western drywood termite, Odontotermes formosanus), and
the order Thysanurd (€8S &5rieHta iveEARhRLOV thekal priférred exBRIPIESbf pestadh WhARh suitable
20 use may be made of the inventive pest control agent include lepidopterous pests, hemipterous
pests, thysarititerodsPists, diptefods pBstsPeolRbpldtbdS PEStsChnithA Batasifit b5 = ticks, and
canine heartwormFe(g.g. fat leﬁas_t one Hgat soeljected [roEn tthle roup consitsr;[l)n of diamloérllrd_[back moth,

2500mm0n%)ﬁ?v'\}8rm, co?ton ap‘laﬁld, green peach%op%io'l, <hal roz\’}vrneplgr%)t ﬁért, broWA rice

p'athppeT’iWi{eéBaﬁ?‘?é{/ﬁ%%oo'?%WQPPﬁf’i%ﬁe%ﬁiﬁeﬂ?%ﬂﬁPB%ﬂ (CEACRD Y MrAWer Wifged green

bug, western flower thrips, rice leaf beetle, rice water weevil, house fly, Haemaphysalis longicornis and

cagne heagyygrm) ndeiRterons pests £olapteods pesisyante? hasd-bodird ticks gk Mmejge
preferred. Planthoppers and the green rice leafhopper are especially preferred. Therefore, the pest
control agentst provisled hiyethei prgsenitinverdiongre sxemyplified iydsseqtisidest fonagtediiral and
horticultural use, control agents for 10 internal animal parasites, control agents for external animal
parasites, cantiof agemtsdat sagitargtgests,.control agents for nuisance pests, control agents for stored
grain/stored food pests, and control agents for household pests. Insecticides for agricultural and
horticultural use, 1% cohttBl agése foPfnte e Ahimaryara_Ites andfcorititt ageRt i ex@rnal animal
parasites are preferred. The pest control agents of the invention may be prepared using, aside

from a compBRhd SRth8Mical BRhURE(), & AR Suitabt'fr theGREHIRYS methoE o LISS:

15 spraying, pellet application, film coating and fum gation.
Dipping is a nmethod for imersing 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

20 coating which involves coating the pest control agent in
powdered form onto lightly water-noistened seeds. O her
net hods are a snearing nmethod for applying the pest control
agent in a suspended formonto the surface of seeds within a
m xer, and a spraying nethod for spraying the sanme onto the

25 surface of the seeds. Addi tional nethods of application

include a pellet nethod in which, when the seeds are forned
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20 When the pest control agent of the invention is an agricultural pest control agent, the active
ingredient is generally mixed with a suitable solid carrier, liquid carrier, gaseous carrier, surfactant,
dispersant and other adjuvants, and the agent is furnished in any desired form, 25such as an
emulsifiable concentrate, liquid formulation, suspensionconcentrate,wettablepowder,flowable
concentrate, dust, granules, tablets, oil solution, aerosol or smoking agent. lllustrative examples
of solid carrjers ilt*n%lgge %I?,h]tl)entoqi}q,lcleary, Ifaqlicr)\, dia&ar%?cseou%earth vermiculite 5WQH% carbon

and calciun’tl cdfbonate. ustrative exampltre]s of I%%l cartiers |nc"f1udglaYceorholsslszu%h as methanol,

n-hexanol angLefbylepe glyqalyketonessich agjacgipng, methyl efylikelons.and eyglohesanone,

aliphatic hydrocarbons such as n-hexane and 10 kerosehe, aromatic hydrocarbons such as toluene,

xylene and gmgthy! ngphthalene, ethersisuch as digthyd @émrm?ioweﬂﬂ@@dmr@wdéﬂ&uaam,sesters such
as ethyl acetate, nitriles such as acetonitrile and isobutyronitrile, acid amides such as

dimethylformemitegnd ldimetbylacetaimite, yegetabie ailst 25 sunh as Isey pitand cotionsged oil,
dimethylsulfoxide, and water. lllustrative examples of gaseous carriers include liquid propane gas,
air, mitrogerg@anbon diokide Andrdgméihyhether RoSwifactansdral Hispdistintd atiictomagfbe used for
the purpose of emulsification, dispersion, spreading, sticking and the like include alkylsulfuric acid
esters, alkyl(BR/)SefERicVAdiH shRE piiydxyafilied aRRAky)dthbrd) oIyt eBtedsiSand f§hinsulfonic
acid salts.  Adjuvants which may be used for improving the properties of the formulation include
carboxymetfytddiligdeC yARELraHiS Polyethylene glycol and calcium stearate. The above

carriers,surfactantF dispﬁresantgsand gfaldjuvantlscm?y( e%cht be usgd sip\glly of in ?%rnpgnati%nd as
needed. The acplve ingreglen?conten?%hm ea ove?orr%ufamon, a ou%h not par%cularly

mited, s ypicaly S6140 fiof 1do To41% InEYsiahle conCentpies, igm 10 6 25,y in dusts,

from 1 to 90 wt% in wettable powders, and 0.5to0 10 wt% In gr The compounds of
chegnical fOQV§{3e(ﬁ’éormé'#atiomfaﬁ@'i“é‘li”ingtthéé? @mpouw& apg WK%@?S OfftB19$%Wit||ﬁ'90ther pest

control agents may be suitably applied to, for example,

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 rhizones, an additional consideration is planting
15 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
20 the target of application and the type and dose of the
chem cal . In addition, the penetration and translocation
tinme 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

25 45°C.
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15insect pests, plants, plant propagation materials (e.g., seeds, plant foliage, roots, germinated plants,
and seedlings), soils, nutrient solutions in hydroponics, solid media in hydroponics, or rooms needed
to prevent infestation by pests. Plants subjected to such application include 20genetically modified
crops. Such application may be carried out before and after pest infestation. Ir baxticu r, 1.l111e
co.r:pourt'Js OIL obernicalL tormhla glationo -tort: rHro t.e,ai-ilcolp.blLnai::ILors Of1 _he Se

25ottemcontrol ag tPR% :ab%I}ean ta{IiT et con5|s{|gg.tcﬁseede,roots tuber sbu(ljaiﬂléalrgg ,

)
germipated pcanals, see ﬁngs, soa}'%f)nu{:r?etn't%glu ions |nehy%cr)<')[|)on?c"sean%f(seo 10

hydropon', ¢, eang §3us DEINGLA loped torpengtrare and fgankigaats IR the: piapty age pkle to

coni.rro.r pests . In cases where the above targets cm applicazion are he seeds, roots, tuliers,
bulbs or riiiiggmes; ofi planSsherefeared examples i the mezhed gL rRlicabiopase naz+ particularly

gi ted pr cvi CEO d. penetr at H on and tr anis loci at- .1 on is unhindered 10 and inclpdey f or examle,
di pping methods, dpsistoatingtmethods)smearingi mathods rspraying methodsnpellet vidthods and fi
1m c0a5in0; methods In the case of seeds, examples of the method. of adiblicationinclLud.eCl,S1
Pp AgdustcBatifiesnear hpyi 15spegyihg cpédien. alibhhmtid onaflikir copt agiapgl funtigatibn
Dippingli method for immersing lhe sceds In a liquid t(,n (111 L: he HelStl (17010111101 lltost.
op Et [110 gD InE RiddendryidHsl evalang e invbhasdcddtimgt thB D! @ntiofabERNL0 powbered.
form onto d'r_)éseeds, and wel dust. ZOCoatihtg which invg lye s coating the pest_ control agent in
re, spraying treatnent 1S surface treatnent ~over the

entire surface area to be treated, and enconpasses

subsequent mnechani cal introduction into the soil.

10 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.

15 In the case of application to nutrient solutions in
nutricultural systens for the production of vegetables and
flowering plants, such as solid nmedium cultivation,

i ncluding hydroponics, sand culture, the nutrient film
technique (NFT) and the rock wool technique, it is obvious

20 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 nedium containing an
artificial mat for raising seedlings.

25 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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powdered form onto 1 al yst pn ed seeds.Other methods are It smear': nqg method fonng the pest
control. agpnt in a suspended f orm onto the surface of seeds within a mixer, and a spraying method
for. spraying the same onto the 25s or Dace (11 f- tane 13(1)111)11 13.AddILtILonal
riw.M2imulsligation ingiude a peilet meihod in which, when Llte: seeds are tormed feciefsher with a
filler into pellets of acuveo size and shape, treatypnti a carrind out by mixing the pest apntrol agent
with the filler;_a fiimL oa;f:r}gorrnr%tjrll%d lehir?h entails heF? t{ e seeds with a CO{kkadBiln t tie peSt C

antr 5agen%;barﬂjao g (i yd%ation method. wh choerntgilsS 8ISItrfeCt(IaOrne 8 thpI sseéonewﬁﬁ e pgtncontroi.

agent that haghpen gapified;n. & cipged vassel e, (3Se Pf #BRIR(PR Lg‘i’i tggrminated; g.Lain.Tl.s 5
nal seedlings, these plants -may be photected hr application, vid 10 systemiip or hdrtbdi treptigegt by

dipping, follpwéng germindibgarand wllowing emergrsre éone thej spil, buirios th Fapsplgntation.

In the case of apfdp:catf:on to seeds, roots, tubers, bulbs or rhlzgyps, an additional consideration is
planting. 1pendip-&t1ihdblahtietsemds| teerai thhibebep bOHS55 or rhizomes for a Limp suth-d-denr to
adlow ppnerfatdon and trauslocation of the ppst control_ aivent. : n 80551 case, the tp:me and tempeC
atufe at which dipgihgds cafripttond enaylbe egitably déerntingd biplayperdeni skitled Waitheart in
accordanue with 20the caret of ffppliuftMon and. the type and dose of the charmich.. In addition, the
penetra’r H. A8 and tidHsfocafiBh s & hsubjed to any paticafar liRRafSr R Ind§ bl for
example, 1 hour or ritarP. The fergﬁexature durjnd penel nal Mm and ihapniodbfloh Mf, for ekaayipipf,

from g to 2548 C COMPRHEHods bf BipbhitBiHorRr i the®BitAte ePmpi iBieet HyARk abPlication of

the Inventive cqmt():%tg_ril% ntorrr,glﬂzgld?ns c?rg]taln}‘ng énhe saSrrl1J S%r ranules of n}IZtures thiereof with othbr

bbsf controfigé)er'lts, either into sell orfitta e referred so: aeprﬂ) ica?i%ﬂem[)ﬁwtdd%narg ggraying,

band applicafign fiirsowarpidcatiehand, glaningnqle ¥6MENke.  For exanple, in
10 the case of application to seeds, the dose of the conmpound
of formula (1) or a salt thereof, or of the conpound 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

15 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

cul tivated | and. In the case of foliar application to
plants, the dose of the conpound of forrmula (1) or a salt

20 thereof, or of the compound of fornmula (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

25 be furnished as, for exanple, a liquid fornulation, an

enmul sifiable concentrate, Iliquefied drop formulation, a
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Here,spray-ing 111r8.atrLc.n111 118 surtabe rreatment over the entire surfacb area to be treated,and
encohpasses subsequent mbchanical introduction into the soil. 10Another useful method of soli
treatment involves appl:catHon by dnendPing soil w:fh a solution of the Inventive compounds, a
formulation containing the same, or a mixture tnereof with another pest control agent tnat nas been
ThmulFifHed or (dissolved. in water. 15In the case of Hprllcatlon to (diimiedeAf sii-epiona Hn lira!Sy at

el:1H Innbesplalé)dilicail, _fl—o|arif \}eoq{(%llﬂi )ilbe sa gbp% verin{glpganntlse%Uijé} n1e88 i}icng naL
hydroponids,lp—[ar}/d. bulfure?t% Rutnentfilm tEl ¢ nique (illal > and therocif. wooigteghnlque: it is

obvinus 20athcia_Hgae’ invaB'glgLCé‘g‘r’npoyggF%r{ggL-iLéniiscgg\',\gﬁ tal %Iégép& the sate,Ar mixtures

of these with other f)e.Stl cbntroi age:a-s, can bb'ddrectdy applied in an arii:cdal plant growth hbHium
conta:ning yefhiqiite)ar a goi:gy prrsiumdQQPtalimngrammhiP ra :Galampbdor Mabncg Héedilg0521o,
25in the above appilcation nteidc ihe efltEectlLve dose of the combvpnd oi formula (1) or a 81111.
thereof, or ¢ccbai eonfpound eft tofle) oraa sattdkerepf, igypraferably as amppupbsuffisienifor the
campound of orpm or formhla (Se.)LCD penetrate andLransiocate in thesubsequent penetration and
trarfslobalLiGivgep, SThisaffective doseomayl Ro saitaly decidediwihile takimgirtd iconsitieration such
factors as the properties of the combpand, the type and appunt of the lafget of application, the length
of the sdosédj@éht! gerfiRgivhand/ reh§ihEiFIEA strep, and the temperature. FPr example, in 10 the
case of application to seeds, the dgse of the compound of to rphal a (1) Or a sal tt her Cot " or of the

Cl omp onn ci or fofnoia (I8 &t a d4H-THe Aok O prefétdbl8BhP1 gH A ko Bind THEFEBeferably

from In 9 04, k9 A% s 1 theuRse A cafipaa el thegiose g Mg gpppound

suspendi ng agents preservatives and propellants nmay al so be
10 included, in addition to which ordinary filmformng agents
may be included as well. Surfactants which may be used for
enul sification, dispersion, spreading, sticking and the I|ike
i ncl ude soaps, pol yoxyal kyl ene al kyl (aryl) et hers,
pol yoxyet hyl ene alkylallyl ethers, polyoxyethylene fatty
15 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
20 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 dant s. Exanpl es of preservatives include nethyl p-
25 oxybenzoate, ethyl p-oxybenzoate, propyl p-oxybenzoate and

butyl p-oxybenzoate. The above carriers, surfactants,
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15 of formula (Ib or a fai5 Phereil, or of the comppund off towraotaE, (ise) on a spn- fhereor, is
preferably from 0.1 Cl to 10 22.1-, and more preferably from 1 g 5c Ito 5(-1-, per 10 ares or cultivated
land. in tine case of foliar application lo plants, the dose of the coughicind of formula (1) or a salt- 20
thereat, or of the compound of formula (le) or a salt thereof, is preferably from 0,1 n to 10 kg, and more
preferably from 1 n to 1 kg, per In areas of cultivated land. In cases where the peLdr cpntrol, agent of

tne inventioni Sacé?nfom %() O:Irr]18,- %%D&Vna\lzf%)a raSinngheTR%v 255%%ip5né>§heg]ggﬁ%rd
efamp!e,l-E‘fI_ Bamds f%rmuIaLa}, an cancer-iT- ateﬂFcfﬁsfie%vmm%rmulfatlon,a Spray, a toam

rormr.fama%ri],trﬁgrferg,qﬁ.gp{,seér tone grapes $,a:hlaststhapsy egs14ode [ at %adﬁhﬁv‘@rp,le prepa rat
5 on,an eg toil( a SI MP aDryneaff, aHinalfp00,atIT 1_51S e resin f orm ot at lone a smo [:[ rid
ageo Li or g s@}S:p4e 85 Mpelsyas agh [gad diayrinitadionher andli Gigilymorma taf ippd@rdaop ae
sdpecrL ayi pre tred . [gmom g at: 0 ,a dj off a n5 HS oak as common emu s I. ying agent: S(1] bpe
Sala 5S pref @iQtelSng agent St i s Spearal ta Cf argent sepresetvatvesamflrpidcede 1 1 ant: a
may also be 10i.nc Sr. l.e d in adds t ion twhich ordinar y ft. thef arng [ ig are a Haayn o Jijfea_a H
Wear .Slirf a@itieeot s wha bhanagdie usqBBIfar eagdsifisataf di.tspeltissiBitL Bhintjp:E3ek rei and
Like Like real osoaps,ID 3, 170 xy aeyesst( aseather,se p 0 2y 0 xy e hy lenel Icy lal.1 yet hers,
po2yoxy e BRIty T9Mesté, a5 858 (atat K) la [- y [H flat e , [Sxmfarg | SCH_S ant, S.f

Inbecast:5n ,ge 1 at- . _ .
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
10 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
15 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 creamformul ations.
In the case of capsules, pills or tablets, the active
20 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 magnesium stearate and/or a binder are
added. | f necessary, the fornulation nmay be tableted prior

25 to use.
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rVv 5.C,Li: (j.-L: 7-.1?nclef 4, 55'31 ive2,smoarsdogsynishey c.[ wat. er - s a1.50,51 e polymer s
.Eik:gmbeleS a S sap-aPad., no a Id Wet. t -Mg 70Lriiglygero 1 and :::Do eH 0,M ei[e. glycol
.Example8 200of SUSpencilno- agent s i.noldde c a. seine gelat in, hyciroxvpropy gee! 11-ei 0 e and
deny an am ea ,'adapi eH thabizer a intflud.c phenslaciasedan Hi iskigian ta"LT .1-1111:,1-1-11K)
e-.pas ed. anti ibecta dam a. c[:"dt: "ahem y [)nal_ Cafian0S5525 5227 --a72 a H ea, anti

20.5.22:Ln,of preS1erf]rVahaft N /e.nfaflade :Methp--- 250\}§rieln."2 !tate, et Hayal B'e"océy n %é\pl’ apy |

poo xybeltz at. e a nclI b&tyfﬁgfﬁ))?ybe'nr%éa%é-c@%bo B (s raa }eroer?stgH(:act- ant’s i'spersants and

ad inxiant sdnay each ge used, as L Leggpgt efher isangjy.or gmcg&ﬁigﬂtip%werpﬂg|IU&gdition,

fragrances and synergists may also be included. Tn a liquid formhiation, it is suitable for the active
ingredient SC@Pientekk1 g peshA 7gniredk ageminveikin tothegenarally Bam;kiq Hnve%.
Carriers used for prpaixi ng o (-ream IflOrmlil.at.Lon axe exemplified by nvvvvtatile
hydrocarbons(eng.. higuistiparafigi)afd L 28 1 bffattaaddedrwithtwealer amaywtlsh digneretOtaty acids,
tatty acid esters, vdgetadid oils, slidcone anl water. in addition, emulsifying: agents,
hdrbectantsy a@fiex-4dant8efragrareets| borax and uiteaviolegabsorbesomanéach bealsedagithex
singly or -in combination thereof, as needed. Examples of e.lru.1s:Lryi.ng agents include 15fatty avid
aohlitaho, poLY%$éihgEEne BV BthePSBARRARY anidPUIeR/ellifiches! & AgtdvBeingAddi¥nt content

within Hnventhvo pewl conaiol agent co g(wrierally trnm 0,5 to 70 wt W5 aw; arsropriaare aan creamfa

rico ja I1. URC! 0 0T 1 Val ENese oAsoRAREIR, BIYTPatidle, (REDgEmESTErs,  an

N-net hyl pyrrolidone and glycerol formal . An active
ingredient content within the inventive pest control agent
10 of generally from 0.01 to 10 w% is appropriate in
i nj ections.
Exanpl es of carriers for preparing a resin formulation
i nclude vinyl chloride-based polyners and pol yuret hane. | f
necessary, a plasticizer such as a phthalic acid ester, an
15 adipic acid ester or stearic acid nmay be added as the base
for such fornulations. 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
20 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
25 wheat flour and cornneal, starches such as corn starch and

potato starch, sugars such as granular sugar, barley nalt
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20Tnyredient witnEn Lne inventive composition is auitablv v17.07ad .up arid. ma Xedrlo a elidcc..
1107 of a c arrie.r such as starch, lactoor talc,in add. i.whicti a. djsintegrant such as magnesium
stearate and/or a tminder are added.Ef necessary, the tahrmulation may he iatihated onlor 25to use.
in the case of injections, prebalation mmst be carried out as a sterHie sorution. The injection may
incimde sufficaent salt or glucose to render the solution isotonic with blood. Exampdes of carriers that
may be used tg repare tpe ifg,igc 'Cfn incluoe or(%;lrbc solyents su]ch as . benzyl bgnzoate,

. an on F Q avars St e gicerp oni on { | avor ' ’an

isopropyl mjsristate, the' fatty acid derivatives Of propy! ycol and other esters, and

N-1aelTh.3jpyrpo_Uip(ne ang,olygerqlfanmal. fyyglijve ingregientcoaten Withan s awgntMve pest

gontrol agent 10of generalry from 0.01 to 20 wt% Is appropriate in inrlectiens. xamples of
carriers for greparings resis\igemulatipngnchigei iy chigiidleobasrd polymergandpalywrethane. If
necessary, a pmasticizer soon as a phtnairc acio ester, an 15 adipic acid ester or stearlc acld may be
HAlde,-1 ag thgrleaesfor sgichtteomtdaitiora. rAften&neadiengy theeaches ingredienbintoaab base, the
resin 1- O-cir at | or, is Rei such as by ihjectdon IILO.L01i.flcl,extrusionor moi.ding un.derapp died
preSsure .Imfadditeioer, dyl suitablyopassing MrbughsudiD20stefs dssmoeding @pidi Gkl 1101.110, the
formulation may be rendered into ear tags for animeme and Tbst control collars for an Da 1 E3 .
Examples d?@af@él8doPpbisoned bait incomde feed substances ani atimactants (e.g., cereal tiomrs

such as 25wheat flour and cornmeal, starches such as gorn -starch and TOOL dt,..) E31. -tr-Ch.,
sugars such as grafiih.r, QY Ghari@YmlR. 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

10 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.

15 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.

20 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 conpounds cited in the

25 Pestici de Manual (13'" edition, published by The British Crop

Protection Council) and the Shibuya Index (13'" edition, 2008,
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and noTmei, tined limvors suml as qtycerol, onion. flavor and milk) tiavor, animai -based powders such
as ssikworm powder and. fdsh powder, and vamionn bherombnes), An active ingredient content
within. the inventive pest control_ agent 5of gbnbodlly fMom n.00nl to 9n wit 'm apropHato poiscpbd
bait. Hist. cept.a bay be carried out Iny admlnibter-H)g the animal, either orally nr C)8 njectuon, or by
applyHng tne 10inventive pest control agent to ail or part of the body surface of the target anDmal.

AI_ternative e¥) SRS st cP n JOl mayt %Iso gﬁ Cgl\rf&%jthe é)gst con?roiia cb&wﬂrlzor ' ;}e'\r/llﬁﬁxeqf é;gl‘fed that pests

will dmvad parasl 6 or thove nhrough nt of he bbst

sathbudi agept ghnesingention may; be yaed difegtly as i Othay. deReRding aostheparm-Liar case,

be llutlon with, for e)sampte, water, a ilguHd carrier, or a commbrcial shampoo, rinse,
feed or a”'rﬁbbtéﬁﬁfbﬂgs%iee” Hlﬂrib%%hd@@[@fﬁ%@%@%ﬁt@ todhgingniies haype ned in
admixture wjtn other cnemicals, such as fungicjdbs, M-,sectioldes, acare-mdes, herbMcides, plaCt
gmowtn re(Tbisitorst andfortilMee s honsicalp mayhbe used inpcelfaixiafe sttplagteaanypesnds cited in
the 25Pesticide Yanual ehl-dn editHon, published. by The Brit-ish Crop Protbd:)tHon Council) and thb
Shibuyd InddX @30y editiasy, 200BY Ipublighedibycthe Shibga mdexaResearch Group)specexamples of
insecticides, acaricides and nedo Lit. aide s nc rude organopnospnate compounds sunh as achrnate,
then inrvo sCEﬂWFQérﬁto@r%’ﬁofé'ﬂﬁﬁltéé‘Cd?otﬂﬁ)fé% prii¥hdfos NP \REEIBESSD. 5 BhIBHFF Pzametf yi di
azinonefe stmaz ate and inicyrafos; cartabtale ?ompo%mds such as methomyi, thiodicarb, andnnarn,
crsamyi, préFGHF tenoRIcARY ethseterfodih e ¥ enobucarb, ~ethi of encarb,

te5555555q55355ﬁrp|r|IS|c§rbecart55 50, 5a56:1nd bentu[)acfa b, and benfuracar b:

nereistoxin derivatives such as cartap and thiocyclam

10 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 wurea
conmpounds such as diflubenzuron, teflubenzuron, fl ufenoxuron
15 and chlorfluazuron; juvenile hornone-Ilike conpounds such as
nmet hoprene; and nolting hornone-like conpounds such as
chr omaf enozi de. Exanples of other conpounds i nclude
buprof ezin, hexythiazox, amtraz, chlordinmeform pyridaben,

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

20 fluacrypyrim acequi nocyl , cyf | umet 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,
25 i ndoxacarb, pyridalyl, spinosad, avernectin, mlbenycin,
cyneopyr af en, spi net oram pyri fl uqui nazon,
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nerea s5s5Yi in der rya:l.rues Ss carta55 and thicsyclam; 10orga550555Thrine compounds such as
dinofol and tetraddtony7 py1,s5n5[501clcompoundssuch.aspermethrintef105-15cirt, cypermet5551 ni
delliamethrin, cylia5105515151,, fenvaieratte, fiuvadinate, ethofenprox and sr | af ludf en ; benzoyi
urea ce5mdunds such as dt fipbenzuhon, Yetfl ubenz ur CC, f lu f enoxuh on 15andon::ort1uazur
on ; juvenile hormone:alike compounds 2:Joh as methoprene; and molhing hormone -1-:Ze
compounds ?HCh as {:pronrp?tenez-:de. hos am¥%l es uf otrnler czmgounds include Sf%'ICk.CFLU, nexyth i

az ox, aiTJ.‘I:trazo,rc%nler et rrrrcl),I Eyridabenc, errllp)gr%%/ma?er,ojri yrimidi et ,'t(t:-r% .rérigay.r‘an, tclf

enpyr add 23 gbgun%gfquy’rim,s gp&gpp%ing%?@’zmide, Lis ip[gj;jﬁ()irreon i-Ziz?J?@zplr%ihbgac oprr: d,

nio 5 hian din!, thrame5noram.O0acetamm it d"nitenpyramOhhia zoldidrid, din chef df anpyrretrozine,rd f

ena z ate "splisddigdetepl’ sprzythrers ¥eadandr digy fe Byxdhr e rmmefricplydniaid)dichihe,
25LrudiXaC.arb,pys Hi nos afaye ICIIILSICILILCL,hm Ibemyc CNn.HOpyrci.Lehysprnetoram,pyrifi Tr

razor, -hi branssanidepnole,cyanhranivbipal ¢ iess Lemied (irosal GEmimeet ingoetpatloogn one ,pyra
flopdote,pyr ipxole, hyddametny ! non, hr-!'a 2 ano h eSU f oxaf | nrf | uryradif ux one , flomfat oquin,
ordanottet sill gamphuintisdinit compompadsindsy Bergare sp dufind €onribunaisimee cobopamdsdsl. rrazirue.
compounds and hydrazine compounds . The pens etht rid] :mi4entof 'she nYent ibb may also be used
in adrd xturd®t canebaviandy SHPRIIE@BIal pest icides S 'Utaha SFAThtsrailli 1 cat H on saridexit.

omop alan o oen.1 C . .
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

10 fornul ati ons.
Exanpl es of fungicides which may be used in adm xture

or concomtantly include strobilurin conpounds such as

azoxyst robi n, kr esoxym et hyl , trifloxystrobin,
nmet om nost robin and orysastrobi n; ani | i nopyri m di ne
15 conmpounds such as nepani pyrim pyrinmethanil 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 simnmeconazol e; qui noxal i ne
20 conpounds such as qui nonet hi onate; dithiocarbamate conmpounds

such as maneb, zineb, mancozeb, pol ycarbamate and propi neb;

phenyl car bamat e conpounds such as di et hof encarb
organochl orine  conpounds such as chlorothal onil and
gui nt ozene; benzi m dazole conmpounds such as benonyl,
25 t hi ophanat e- met hyl and carbendazol e; phenyl am de conpounds

such as netal axyl, oxadixyl, ofurase, benalaxyl, fural axyl
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10.HZ 0 TOM12: ation s 15 amp] e S of fun ci de s which may be us edin. admi.xture or con
comi dant ly | nclude strobX 1 ur in COHLpounds such as a zozvstrobin, kr e s ozympirbthya, tad oxys
tr obin met amino s tr ob inandorysastrobin;au | 1 [ np yr i m j di nm 155mpoundCh S mepanipy riff!, py
riwc t Pandna cypr Dal [ azoiec o nip U yitiZtasLrlLadim.eflon,Sitt e r Ls a FH, H- -;" [ HHHH,,-,r[ye IH
CO Hata Z[]slnoplLn.on.azoi.e flusciakole,mycaobu.raniS,iebu co hd ale , hexaconazoi
e!,pxochilddiRIéa\z,angs irrnefcgpgz Ole;dgiur]otxa 1ine 23&og1poungs s(l)Jl(J:Hdas quin m:ehL Lié:son are; [![s!
optarica ma?e. campé/r‘?n S sucn as maneb, %HlCISS, mancy)ze%, '68. year%ama%e and rc nipineb;

pheny | carfa ma b6 QIR NE3 SHED aédﬁﬁ%ﬂcf?%%ﬁ ?a‘éggé'&gfé%rgrté%%‘?%@k!@d%%ﬂ Claaasch

forosnaRatHInd!ClO1lrat0OZeatS.;Ht-HniLm1lddz0151 01 1 nd OmuchasPeri OMy

i,. 25thc opiahthe- Eshrsta s hy s Hing ea @ heowpauadis 23 phRNsamiger sudpeunds s|Lichas[Hie. Hi
aHIsZy-1,0Za6..1Zy1,0f:0r.1.Sefa[H-751[, andcypmofuram;sultenM-acidcumpounanas
dichrofitianid; geppehaypHrourgs sugtpasindppeshydroxide andsexine -aloppen; fisezazhbe
chrhhunds such as hydrexyesoxazole; onganopnospnoruh compouhes suc.h as tosetylealumahium
and5tohnofademhetiinar; Nrhildgenotioaikypocornpbunds kyth. as@RMITMTBELrS ¢aptataland tohpet;
dicarboxylmile compounds Hach as procymidhhe, if:radio:re and. Yincblevolin; carboxyaniilde
chmhhundsC&iitpds ediBhal Glanipy r bRAitRRAIm el deSaMBIH ahdisent ATRBYAESMIFBRBIine 10

compounds such as fenpmopimhrph and dimetnomhrph; organothh CT ompounds such as fenthihn
hydroxide . fBﬁFP&H.'ﬁ&‘?ﬁEe; cygﬁ&ﬁ%}fﬂﬂs cMBouAdaUPE HilldhoZBhPARYaRN A THund!: arh

also tri:cycbazcie, pvregullon, c;ﬁrure amid, Icf{egi}r/]rgel,lfenox.ardl ml5qllhe, fhrlar']

aunds Uc { 5 archy IS A aamleymexaniI,
tri:forjne, 1 mVanno-:[..,?‘en urmr],fenr,HropL ,peni-youronﬁeramzdnee cyavo yr

Smnl.Lnrcivg kTG aHPREN IN] 8, d S$ORFOPY LRd  pent hi opyr ad: nor phol i ne

10 conpounds such as fenpropi norph and dinet 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 |, ft halide, f | uazi nam cynoxani |, triforine,

15 pyrifenox, fenarinmol, fenpropidin, pencycuron, ferinzone,
cyazof am d, i provali carb, bent hi aval i car b-i sopr opyl
i m noct adi n- al besi | at e, cyfl uf enam d, kasuganyci n,
val i danyci n, streptonyci n, oxolinic acid, t ebuf | oqui n,
probenazol e, tiadinil and isotianil

20 Met hods for Synthesi zing the Conpounds of the Invention

(1) Compounds of chemical formula (la) bel ow

[ Chem 7]

Ar/\lTlR3R4
Rz (la)

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

25 5- or 6-nenbered heterocycle which may be substituted;
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hhnortadinmalbesilate,cy5:urenam:d,Xasugamycine
v5liabmychn,sirepiomvcMa,oxolHnidacid,iebutloguin, hmoheravole, tivadinii and hsnatvanHl.
20Metheds for SynthesivHng the Chrhhnnds of the Inventhhn (1) Compounds of chemical formula
(Ia) below [Chem. 7] Ar"---.%NR3R4 142(la) (wherein Ar is a phenyl group which may be
substituted, or a 255- or 6-membered heterocycle which may be substituted; R2 is a Ctk
alkylcarbonyl groug in which the alkyl mpiety may be substituted with a halggen atom, a, C16
alkyloxycarbonyl g&@)uﬁ h W%icr;&ﬂfae aﬂyﬁﬁéa}}/ O be LBYRbd wit Ia(?r'gﬂtl(r)}gﬂe% a%ﬁrh(,yi Ctk
alkylsulfonyl gryRr, 5 ipawhichthealipdimeishemay, e gubstituied with @ haloggn atgm, EONRER2
(wherein R6 and &2 are\gach ?tndependently a hydrogen atom or a Ct{k alkyl grcﬁj}p which %h%y be

substituted yyifya Bﬁw(ﬁ,@tk QP oriyIRhesrargorauRsin whigh thenalikyt foiggymayde
substituted with a halogen atom, a 10cyano group, a formyl group or a nitro group; R3is a C152
alkylene graumpwthichumey bei substtuteal wijlea halegan atorg; g G leyalkeihyleng lgrapowpich may be
substituted with a halogen atom, a C238 alkynylene group which may be substituted with a halogen
atof, a phenyleds Ais dgrbep alHioth mawilsd guisiiyutbe, St o Btradmbierdd hetead@@tio divalent
group which may be substituted; and Ry is a hydrogen atom, a phenyl group which may be

substituted 3 8Mo &¥mMBerddbetYcictor teroEycl@iicRagdy HSeRRRGREt bhaRgen atom,
OR5, OCOR5, OCOORS5, 20 COR5, COOR5, SR5, SOR5, SO02R5 (wherein Rs is a Ctk alkyl group,
an aryl grolY8F S9ERaIRYIYFo A, dhySf wiRbK Whaydh @ YRb A WY a PRIGHERS ! NLGH-BR2,

S R B2 Ao B ST SRR e
b bt M T R oAl i o sty
supstituted i hglaagy, a:LHoRIyIOYBaBP & &CHY tro gr oup;
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
15 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,
20 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
25 a C.s alkyl group which may be substituted, the substituent

being a halogen, a GC;., alkyloxycarbonyl group, a G4

64



alkylthio group), or NRO9R10 (wherein Rg and Rn are each 5 independently a hydrogen atom, a Clk
alkyl group which may be substituted with a halogen, a Ctk alkylcarbonyl group in which the alkyl
moiety may be substituted with a halogen atom, or a C16 alkylcarbonyloxy group in which the alkyl
moiety may be substituted with a halogen atom); 10with the proviso that when Ar is a 2,6-dichloro-4-
pyridyl group, R2 is not a Ctk alkyloxycarbonyl group in which the alkyl moiety may be substituted with
a halogen aatl?r&ln%% Be obtained %\é]reactinag, fogeeh(amﬂle, a halide, lf\SAﬁanKdride or estﬁr of R2 (R2

having the sam meanl(r)layas defined i above chemica ormlglfao(W)) with'a compogﬁa’ of the following

chemical fogmpla (1P (B8] A a-HNIBRSRA) 20@hereindy. R 8 Ruaye thgsasee

meanings as defined in above chemical formula (1)), either in thé presence or absence’of a base.
Carboxylicasighalidestcaabaglifoxyhalislesgensulionyt halides . 8xgikyjplesphery! halides.
carboxylic 25anhydrides, dialkyldicarbonates, carboxylic acid esters and carbonic acid esters may be
used as theah#lide, linbydgideuy) estesrof RRREr ekampiaithe Uge afragetR ghlaride, ethyh
chloroformate, methanesulfonyl chloride, diethyl chlorophosphate, trifluoroacetic anhydride or ethyl
forrhate is prefiemhdanhely the rbsdic@ycaatiedputan thesp@skyite gf alsahthelbaseynay be, for
example, an alkali metal hydride such as sodium hydride, a carbonate such as potassium carbonate or
sodium carBénatePah alkdliafettt hiddxidel REeMNs FotSssiud! reRideBNdoddirR ¥y didkide, a
tertiary 10 amine such as triethylamine, or a substjtuted or unsubstituted pyridine compound such as
pyridine or MNEHTetiyiEmiRbEYidid®P! €ty  FRY rdk iRl hebEfieoll indhe QIR of a

solvent or US{n a solvent which doE]s( nlot affgct thle 1X5react|on.ln caseahV\I/hCeHe ?ﬁé)lv%pli(|§lused,

solvents suéh 29 am%les?e.g., 4finét foorCr%rlde@{dfr)né/thﬂarlge%gmi'dg),

noi ety may be substituted with a hal ogen aton;

10 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
atom
may be obtained by reacting, for exanple, a halide,

15 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)

20 (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

25 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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nitriles(e.g.,acetonitrile),sulfoxides(e.g., dimethylsulfoxide),ethers(e.g.,diethylether,
tetrahydrofuran),esters(e.g.,ethylacetate,butyl 20acetate), aromatic hydrocarbons(e.g., benzene,
xylene, toluene), alcohols (e.g., methanol, ethanol, propanol), ketones (e.g., acetone, methyl ethyl
ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane), halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, 25chlorobenzene, dichlorobenzene), or water may be used singly or as
combinations,S Pfe trWOoPr ore thereof.The yse of HIimethglf%:{;%rgiedte,_ra\c%ﬁnitrile ether%

dichloromet%ane, chloroform or%e%ﬁgqureéfeﬁea us ereaction mafgrgbggl’all)? r(ley(lzarried out

at from -80 {0,106y s preferably,gaisiedkuindhgrange oG2P i {80 Wnenyf3 in the

above chemical compound (la) is a C1_6 alkylcarbonyl group in which the alkyl moiety may be
substituted yithop BQW@,, the coMperBE QPN AR Kl Mayebepbiaingg byfreagtng the
compound of chemical 10 formula (II) with a carboxylic acid of the formula R2,-COOH (wherein R2,is
a Ctk alkyl grouprwhiehrredy be substituted with a halogen atom) in the presence of a
dehydration-condensation agent. Acarbodiimidecompoundsuchas 15 dicyclohexylcarbodiimide or
1-ethy1-3-(3- diméthgamirnupro@aiarioodiinside aydicatiodide nay béesed asehee of a
dehydration-condensation agent. The reaction is preferably carried out using a solvent. For
example, aRfes sudieadamtetiRYorRRmifi8rangx a0 et§icatdlde, ﬁﬁﬁl@i sti¢Hrdsdgetonitrile,

sulfoxides such as dimethylé_ulfoxide, ethers such as diethyl ether and tetrahydrofuran, esters such as
ethyl aceta®Uil bas/ at8GHE MroAd Murocrbdry QA€ beRYERe, Aen®3hATSIUERE, ketones
such as acetgone and methyl ethyl ketone, 25aliphatic hydrocarhons. such as hexane, heptane and
octane, and” ﬁél%%@%gt%d R)f/drgcgadrbgrms sdu%rﬁbé)sﬁ8E%Ioro?ﬁ]eth%{neas(':hIorrrgf%?%, chYc@%B)érﬁ(z%ne and

dichloroberggpr Mady BOUSESIAMILAB PO NATORBAT P A g etk The vpeel for
example, dichloromethane or chloroform is preferred. The reaction may be carried out at generally
from -80 5 &nlABC, anddh prefayably ¢argedyquinm Hee rangg of 28 10 3Qfbstituted  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

15 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

20 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

25 chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of
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When R2 in above chemical formula (la) is a cyano group, the compound of formula (Ia) may be
obtained by reacting the compound of formula (1) with a known cyanating reagent, 10either in the
presence or absence of a base. Cyanating reagents that may be used for this purpose include
cyanogen bromide, cyanogen iodide, 1-cyanoimidazole, 1-cyanobenzotriazole, and substituted or
unsubstituted benzenesulfonyl cyanide. 15When the reaction is carried out in the presence of a base,

the base m%Y be, for %xam le %n alkalj m(?tal hydrige such f':lﬁ sodium ydll'j]?le, a ca{thonate such as
: get | T°or mam de acetoni t,ril e ?rs, C %[.oma ?ne, .
potassium carbonate or sodium carbonate, an alkali metal acetate’such as sodium acetate) a tertiary

amine such s H%‘M?‘mi%‘?' 2RO ﬁléb§tgu:}§ldeqré+r}5é@stituted pyridine compound such as pyridine

or 4-dimethylaminopyridine. The reaction may be carried out in the absence of a solvent or using a

solvent which doegRet aiéeelithe eariipn geneasas Whate acsalyerids yeed, solvepEsuch25as
amides(e.qg.,dimethylformamide,dimethylacetamide), nitriles(e.g.,acetonitrile),sulfoxides(e.g.,

dimethylsulfaxidedgtoerséng. disthylesher derghyckeivran), esiers (¢-a. hethylarpiater butyl acetate),
aromatic hydrocarbons (e.g., benzene, xylene, toluene), alcohols (e.g., methanol, ethanol, propanol),
5 k&tones (e@. 58C€one, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane),
halogenated hydrocarbons (e.g., dichloromethane, chloroform, chlorobenzene, dichlorobenzene), or

water may be usedegfiylyFor asicdritsinalRMescor GR6 B Fadre eRETRBANThe(Usd ofidh 1@efhes such as
diethyl ether or tetrahydrofuran, or a halogenated hydrocarbon such as dichloromethane or chloroform

is preferred‘f’“l’hlélr@%ll?(%‘may (58 @4Ried dut é’f’@g?] ralfy ¥om® t/100EPARHALgHTR préferable to
e s R B B S v o
chemical fopruia () bRloWo KA Red! 4RA¥ LU iWGeEX PGNP TR RER RS [Chem. 10]
10 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
15 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
20 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,

25 al i phatic hydrocarbons such as hexane, heptane and octane,

and hal ogenated hydrocarbons such as dichl or onet hane,
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ArNH2 (111b) (wherein Ar has the same meaning as defined in above 25chemical formula (1)).
When synthesis is carried out from the compound of formula (lll1a), the compound of formula (II) may
be obtained by reacting the compound of formula (llla) with a compound of the chemical formula (IVa)
below 5[Chem. 11] ,R2R4 H2N(lva) (wherein R3 and Ry have the same meanings as defined above
in chemical formula (1)), either in the presence or absence of a base. 10When the reaction is carried in

the presence pia Base fhe bass Lsgd forhis PuRSE Ay beoforexample. an aligli meta) hydride
such as sodium hydride, 'a carbonate such as potassium carbonaté or sodium tarbonate, an alkali

metal hydrayidepychyps Ras RUToNiHe QSO oS ingtgridhch Leffiany e sygh as

triethylamine, or a’substituted or unsubstituted pyridine compound such as pyridine or

4-dimethyla¢mipopmdigganp| e, THEJRREHYMEIBAPR CaFriethpdl iﬂftbﬁrﬁh%nﬁﬁéﬁ &r§Qyent or using a
solvent which does not affect the 20reaction.In cases where a solvent is used, solvents such as

amides(e.g.,dimethyléormeatite siimetiylabetacude), extrileate. gt acgeordtrie ), sulfbxiodes(€8D,
dimethylsulfoxide),ethers(e.g.,diethylether, tetrahydrofuran),esters(e.qg.,ethylacetate,butyl 25acetate),
arobnatic hytdooch0B6Gs (agd beszenesfxytaaid, yoloane),adotmis(eigy, mathanahgthaviol, Oopanol),
ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane),
or halogendted $§eocarbons (e.g., dichloromethane, chloroform, chlorobenzene, dichlorobenzene)

may be used singly or as
Y %\Xen R, in above chemcal fornula (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,

10 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.

15 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,

20 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
25 as amdes (e.g., dinmethylformam de, dinethylacetam de),
nitriles (e.g., acetonitrile), sul f oxi des (e.q.,
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5 combinations of two or more thereof. The use of dimethylformamide, acetonitrile, an ether,
dichloromethane or chloroform is preferred. The reaction may be carried out at generally from O to
200C, although it is preferable to add the reagent at 0C, 10 gradually raise the temperature to about
20 to 50C, then Jet the temperature rise to a higher temperature as the reaction proceeds. The
amount of the compound of formula (llla) added is preferably not more than one mole per mole of the
compound 150f formula (IVa).. | \In the case of synthesis from the cgmpound of formuyla (111b), the
compound (JC)‘f orrtnFL'H/a|u Hir%wlgg/( 'b((jae(gbtaineder?;/?1 reera%ting ai:%‘rﬁpbund o? { gtt}j)-\ﬁowing (%[(La'!]rﬁircal formula

(VD) vith tyecompOUPEIY 11 (3} ZpChemo1g] RIRAXUYD) (WiespiR3 and fy ave the

same meanings as defined in above chemical formula (I), and X is a halogen atom, OTs or OMs),
either in thespiasgnes or aksehee Of a hapgr de¥fhsinthe reacton is ¢rifigd e the Rigsense of a base,
the base may be, for example, an alkali metal hydride such as sodium hydride, a carbonate such as
potassium carbasate) or saligmherrbondte, gn,alkatenktal dlydroxédéranoh as potagsimel Hydroxide or
sodium hydroxide, a tertiary amine such as triethylamine, or a substituted or unsubstituted
S5pydidinecokgiqmeisuchespyridinacet-aieethyi@inimdpyrieliey.|  Keteorezctionahaybatdatried out in

the absence of a solvent or using a solvent which does not affect the reaction. 10as amides
nitriles 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
10 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
15 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]
20 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

25 chemcal fornmula (1)).
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In cases where a solvent is used, solvents such (e.g.,dimethylformamide,dimethylacetamide),
(e.g.,acetonitrile),sulfoxides(e.g., ethers(e.g.,diethylether, (e.g.,ethylacetate,butyl xylene,
15toluene),alcohols(e.g., methanol, ethanol, propanol), ketones (e.g., acetone, methyl ethyl ketone),
aliphatic hydrocarbons (e.g., hexane, heptane, octane), halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, chlorobenzene, dichlorobenzene), or water may be used singly 20 or as
combinations of tvw]orn mare r]tpﬁreesqf. The use of dimethy(l)flci){mafrpi(c)ir(?T atclgtonitrile an ether

dichloromethane of ChIOrotdim is pre%err'esd. carti ‘Fﬁle reaction may be garrf:e%&uar& ger?érally from O

to 200C, aipgrigfiis (rpesable eddohgdBARCRr AL RRURYY faise e tspngraute to about

20 to 50C, then Jet the temperature rise to a higher temperature as the reaction proceeds. The

amount of thy ceapOLNAPf ferauia el Rdded istrsefrirAlY Mot mgre fipamone gahanole of the
compound 5of formula (l11b). Alternatively, the compound of formula (Il) may be obtained by adding

a compoundfof tie farheda ¢Bic) elow eitiarvathé eresence or absence of an acid, to the compound
of formula (llIb) so as to form an imine, then 10carrying out a reducing reaction. [Chem. 13] R3I-R4
(IVO (In thé @enulalRB, and R3-, which may be the same or different, are each independently a
hydrogen atom/%%CIR 15 alkyl group, and Rp and R3- may together form a ring, with the provisos
that Rp andHzB- are peggth hydrogen atoms and that the sum of the numbers of carbon atoms on Rp
and R3- is smaller than 7; and Ry has the same meaning as defined in above chemical formula (1).)

201t is prefdrdBR®' (b HNbriRinTAY fehdforsame Meani ngs as defined above in

chemcal formula (1)), either in the presence or absence of
a base.

10 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

15 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

20 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

25 acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), alcohols (e.g., nethanol, ethanol, propanol),
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lllustrative examples of solvents that may be used include lower alcohols (e.g., methanol, ethanol),
acetonitrile, dichloromethane and dichloroethane, with the use of methanol or ethanol being preferred.
In cases where an acid is used, the acid may be, for example, hydrochloric acid, a substituted or
unsubstituted benzenesulfonic acid, or acetic acid. The reducing reaction may be carried out using a
5hydride reducing reagent such as sodium borohydride, sodium cyanoborohydride or sodium

triacetoxyborohydride. Alternatively, the reducing reaction may be, carried out by a catalytic
rychogenatba ton (&t & matr Lol er MR ean S 5 e et hET,

_ : _ _ a catal‘f/s that.may beusedincllde palladium,
patium LCHIIHER UG 8 1. noTBREearan QiR DERAIR 0L IRAPIUIIERTBFO (0 100C.
(2) Compourids of t (Ia

e formul may be synthesized from compounds of the following chemical

formula (VapJpiebampdAt Ar.-" NHRg.(Va) (WhefiethA\b roRER B ARMe the sagg meanihiag as defined
in above chemical formula (1a).) A compound of formula (la) can be obtained by reacting 20 a

compound ehlosmoltee (¢a)nwith altemporobdeiiee&rmuayXRaR4 (sberewi Rgland &y hage the same
meanings as defined in above chemical formula (I), and X is a halogen atom), either in the presence or
absence of @dddelat i ons  Wifien theoeadtion isroaied i eteepfesence diteebases @5thefbase may
be, for example, an alkali metal hydride such as sodium hydride, a carbonate such as potassium
carbonate ¢H Rl daPhomatedan alRERHSthE hydexidéBuchtdiepotasdivihiHpBEE ARG odium
hydroxide, a tertiary amine such as triethylamine, or a substituted or unsubstituted
5pyridinecoMpdUHARLRhAE i din@5 2L &fifhEfhylaminopyridine. The use of an alkali metal hydride

The reaction may be carried out at generally fromO to
200°C, although it is preferable to add the reagent at 0°C
10 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
15 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)

20 [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.

25 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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such as sodium hydride is preferred. The reaction may be carried out in the absence of a
solvent or using a solvent which does not affect the 10reaction.In cases where a solvent is used,
solvents such as amides(e.g.,dimethylformamide,dimethylacetamide),
nitriles(e.g.,acetonitrile),sulfoxides(e.g., dimethylsulfoxide),ethers(e.qg.,diethylether,
tetrahydrofuran),esters(e.g.,ethylacetate,butyl 15acetate), aromatic hydrocarbons(e.g., benzene,
xylene, toluene) a!]coholsh(é?oq.i Epethanol ethanol %roganﬁl), ketonets ég@.uaceton me%hé/l ethyl

ketone), aligﬁsat%%y'd'rj(r)r(]:ar ons ee.g., ﬁefa%ret,) r(]a%‘ane, ¢ ang)s, hg%genate%faa}(r)cgr%%ns (e.g.,

dichlorome@lanes 88|%%Or%@@&nmrgbenéﬁne?ﬂi@|qr°bﬁﬁ¥%{?3)’ H{,%;g gay ke, ugedsingly or as

combinations of two or more thereof. The use of dimethylformamide, acetonitrile, an ether,
dichloromethang<wi cierefpamdsiraefersed. sodi ufcay@esRAd forauladVe) £a9p be@biined by
reacting 25a halide, anhydride, ester or the like of formula R2 (wherein R2 has the same meaning as
defined in abavh chsmical eampbant ) witr a compobsdiaf doraulaofl bl raititestin the ptesence or
absence of a base. The halide, anhydride, ester or the like of formula R2 which is used may be, for
example, apyrbakytie acid reicipowBd carboallctioxy hatifle, a syiforiyilhakde, a ®O'- alkykphosphoryl
halide, a carboxylic anhydride, a dialkyl dicarbonate, a carboxylic acid ester, a carbonic acid ester or a
cyanohalidéli met hy| aréeadtioti i8referably carried out using a solvent,
10inwhichcasesolventssuchasamides(e.g., dimethylformamide, dimethylacetamide), nitriles (e.g.,

acetonitrile), sulfoxif€s (5 .%\rﬂé‘thﬂ@é’lfo&ﬁieﬁ@tﬁér%d(e.@l.{tdiétﬁ‘yl biffer, 3BFEAY&Eoftan, esters

(e.g., ethyl acetate, butyl acetate), aromatic hydrocarbgns (e.g., 15 benzene, xylen ,tok) ene),
alcohols (e.%??r\ﬁgmano}érethgﬁb , %roﬁanoﬁfﬂgé?grt\es an.b.cﬁéce%)nees, m(re‘t?wyl etgf)iyfil k& one%eliphatic

hydrocarboP%O gg&ﬁxa”?’ﬁ?g@f&%% e RRlaggnAlad h}’@roﬁ%}ﬂnfé‘él%eﬁ’m‘?@'o%@ﬂtha”e’

chloroform, c enzene, dichlorobenzene), or water may be used singly
10 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,
15 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 orm

chl orobenzene, dichl orobenzene), or water may be used singly
20 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

25 gradually raise the tenperature to about 20 to 50°C, then
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200r as combinations of two or more thereof.The use of an ether such as diethyl ether or
tetrahydrofuran is preferred. When the reaction is carried in the presence of a base, the base may
be, for example, an alkali metal hydride such as sodium hydride, a carbonate such as potassium
carbonate 250r sodium carbonate, an alkali metal hydroxide such as potassium hydroxide or sodium
hydroxide, a tertiary amine such as triethylamine, or a substituted or unsubstituted pyridine compound
such as pyridine or, 4- dimethylaminopyridine. A .compound of formula (Va) can be obtained by reacting
S5a compoune of or}‘ranull[a%@- I% lf&v%eréfnslsz rtla?s the srcla' %‘?nrer;ﬁﬁlg{)aesr gi#rqeed it Sabc}v?éechemical
compound (P with g,camrungief formula (ll1a), either in the presence or absence of a base.

The use of a solvent in the reaction is preferred, in 10which case solvents such as amides (e.g.,
dimethylformamideimghiilagetanidehaitidlsmieehdacstontiienuswioxides)(e. ad gb@ethyisulfoxide),
ethers (e.g., diethyl ether, tetrahydrofuran), esters (e.g., ethyl acetate, butyl acetate), aromatic
hydrocarbops €€ gr aitnzenet xyiene i1héoluens, alobkolpée.gnwhethaifol; éibaconpupanol),
ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane),
haldgenatedhytiessarbang (¢.gh)dichloromethane, chloroform, chlorobenzene, dichlorobenzene), or
water may be used singly 20or as combinations of two or more thereof.The use of acetonitrile or the
like is preferred. A Wetathieeb¥tionti§ BarteRPietbredenceBiBibase (the) bas@¥nayPBe, for
example, an alkali metal hydride such as sodium hydride, a carbonate such asg)ota sium carbonate

250r sodiur G AEde, h A RRtaR hyRBRRBHIcRTas bBEsERMTHYdrokiti¥Gr s88LMhydroxide, a

tertiary amine %uech as trietthl){lamine or a substituted, or unsubsti}tuted I,§)yridine cor‘qpour}dnseuch as

pyridine or ! (t:iimerthy|arr]ninop?/ridﬁwre%gﬂfoemp&rmdg %??ﬁ]ec formula (f‘a m%?'a(liso be%synthesized

from compuiidsRiite Wlowigp eI [aBUlas0 as to form an imine, then

10 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

15 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).)

20 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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(Vb) [Chem. 15] RI R4 HN" " 142(Vb) (wherein R2, R3 and Ry have the same meanings as
defined in 10above chemical formula (1)). Compounds of the formula (la) can be obtained by
reacting a compound of the formula (Vb) with a compound of the formula Ar-CH2-X (wherein Ar has
the same meaning as defined in above chemical formula (1), and X is a halogen 15atom, OTs or OMSs),
either in the presence or absence of a base. When the reaction is carried in the presence of a

base, the base me}ynbe for example, an alkali m(?tal hydride suc[i}ﬁs sodi(?m h dri%ee, a (f%rrbonate such
I

. cases rean, acl I S’ USs € acCl. X
as potassium carbonate 58 or soglum carbonate, an aﬁéafle Metal hydroxide suéﬁ as potassium

hydroxide og sodiym hyqroxids. & tSFiary agiing such asdueiyiamine oo a HRHLYEIRred

unsubstituted pyridine compound such as pyridine or 4- dimethylaminopyridine.The use of an alkali

metal hydrige gpeHels asrsesiumdnidaideds psgferies- aci dThe reaction may be carried out in the
absence of a solvent or using a solvent which does not affect the reaction. In cases where a solvent is

used, solvents sucrhas anddes(erg),dimesdlaylfasmamile, dibethylacetaggideput using a
5nitriles(e.g.,acetonitrile),sulfoxides(e.g., dimethylsulfoxide),ethers(e.g.,diethylether, tetrahydrofuran),
estérs (e.g.hgthyi deetaes] iitylgiceeagp rirormetit hydrosadions) (6.9y. dardiende xylendj wiaene),
alcohols (e.g., methanol, ethanol, propanol), 10 ketones (e.g., acetone, methyl ethyl ketone), aliphatic
hydrocarboR¥ 8P HSAE ihdptate, TREANEN hé!o@@ﬂbt@@’%?dr@eﬁﬂfdr%e(e.g., dichloromethane,

chloroform, chlorobenzene, dichlorobenzene), or water magﬁbe used singly or as combinations of two

or more thereof. TAE WK1 3tRnbth If3PmMBERTYE! ABtoSRAL! A7 off, GRhiAbMeBthrid!

by a catal ytic hydrogenation reaction using a netal catalyst.
Metal catalysts that may be used include palladium platinum
10 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)
15 [ Chem 14]
Ar” " NH
Re (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
20 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,

25 the base may be, for exanple, an alkali netal hydride such
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or chloroform is preferred. The compound of formula (Vb) may be obtained by reacting a halide,
anhydride, ester or the like of the formula R2 (wherein R2 has the same meaning as defined in
20above chemical formula (1)) with a compound of the formula (IVa), either in the presence or absence
of a base. Examples of halides, anhydrides and esters of the formula R2 that may be used include
carboxylic acid halides, carboalkyloxy halides, sulfonyl halides, 0,0'- 25alkylphosphoryl halides,
carboxylic anhygr(i)c(ijesu di%I]k P}()q dicarbonat%??,]ncés%rgoxylljigHslcid estergacarbonic aci% esteir% and

a e car as. pot.assi um car bona
cyanogen handes. TheXisE' ot solvent in the reaction 18 prefePred.

Solventssughasaigifiests - S Simeiyliormayide; p dimethylagetamide), pitdles §&8n acgionitrile),
suffoxides (e.g., dimethylsuffoxide), ethers (e.g., diethyl ether, tetrahydrofuran), esters (e.g., ethyl

acetate, bupybagesteyanratisdyEorbonsdrdn hepdenpgi welens, t@'é?f‘?)ar%icoﬁﬁisr@-g-,
methanol, ethanol, propanol), 10 ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons
(e.g., hexargydteptase, ociaste)yhalngasated hydsocailiesisi (ewg. edichdroronmthbsej chloeaform,
chlorobenzene, dichlorobenzene), or water may be used singly or as combinations of two or more
thefeof. Theyse dif 3@ 15etreorquotrat diethglether or @srahydrpfuradiinereferred.  When the
reaction is carried in the presence of a base, the base may be, for example, an alkali metal hydride
such as sodluFERYHHRMaNEABOheEteSuch abiotakifur®taddnalekdt dodIthh 2ardaydtd, dh alkali
metal hydroxide such as 20 potassium hydroxide or sodium hydroxide, a tertiary amine such as
triethytaminey oF a?SubBttHI P AsLBEtitute P p§fiGhe @bmpound such as pyridine or 4-
dimethytaminopyri.ghne. Alternatively, the comp%d thformuIatWé)) can Qﬁ 250b$ained by

reacting a compounde of 13 %r'mourfa IQEYNI-Pf(W%aerréi'n R4S the'Same meaning %8 d@fined in above

chemical cqrgpoung (D),with @s??@ﬁoﬁnd Q&thre(zclsrm%ixc-ﬁB%@gherﬁm R3afl“f%5t¥ hwgethe same
al),

meanings as defined in above chemical formu and X is a halogen atom), either in the presence or
abggnce of,ae%qq._@{he USR %ésﬁ@iveﬂﬁ& g‘ede_%@!%'ﬁtpr‘?f@fr@ged., _sol vents such
Solventssuchasamides(e.g.,dimethylformamide, dimethylacetamide), nitriles (e.g., acetonitrile),

sulfoxides (ag., cimetiadsulfpxidg), ethelisrtetdhy ticthylethere fetradydeafugdracestans ey, ethyl
acetate, butyl

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
15 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
20 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
25 a halide, anhydride, ester or the Ilike of formula R

(wherein R, has the sanme neaning as defined in above
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10acetate), aromatic hydrocarbons(e.g., benzene, xylene, toluene), alcohols (e.g., methanol, ethanol,
propanol), ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane,
octane), halogenated hydrocarbons (e.g., dichloromethane, chloroform, 15chlorobenzene,
dichlorobenzene), or water may be used singly or as combinations of two or more thereof.The use of
acetonitrile or tetrahydrofuran is preferred. When the reaction is carried in the presence of a base,
the base m%)ﬁg% for,example, an allgqll;l)g?let\ia\‘l p%dride such 20 gs %?ditfrgrhlﬁJdlrige g puk onate such

as potassium carb%arlllatecgr o%lmr% carbonate, an aﬁaﬁ%@gfjﬁydroxide such as p(gtassiu hydroxide

or sodium hydrepdde; zﬁtqrﬂgrsjﬁg@ré%ggc%pséggwpénigp, Qr paubstituted or unsubstituted pyridine

compound such as pyridine or 4- 25dimethylaminopyridine. (4) Compounds of the chemical
formula (Ib) belowge hesphi@inedidpnhirpating a eampepurst ok the foinda g CHepmherein Xis a
halogen atom) with a compound of the formula R2NH2 (wherein R2 has the same meaning as defined
in above Schkeitalicompadhchi)), eigherfiorthepsesanee er almenordfiecbagg.dChami. d&] ArN"Ar
142(1b) (In the formula, Ar and R2 have the same meanings as defined 10in above chemical
forrhula (1).)a  Yedrodiekpdantipn ishadrride in the presginterdfla baks| thdehaseanay® ) for example,
an alkali metal hydride such as sodium hydride, a carbonate such as potassium carbonate or sodium
carbonate, &hlakaineeR HydroxfiR! 4 H$ asa15CcF6tASXM RydPdidE o d8dium hPdRhkE, a tertiary

amine such as triethylamine, or a substituted or unsubstituted pyridine compound such as pyridine or
4- dimethyl SnFRSIRRHE. @ car RaRYkLEHRFhihy B @érrieg obAMAAR! £hsBhtd of§iRsolvent or

using a solvent which d0ﬁs noé1 affect the reaction.In cases where a solvent is used, solvents such
or ‘a cyanonhal i de.

The reaction is preferably carried out using a solvent,

10 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.,
15 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

20 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

25 or sodium carbonate, an alkali netal hydroxide such as

pot assi um hydroxi de or sodium hydroxide, a tertiary amne
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as amides(e.g.,dimethylformamide,dimethylacetamide), nitriles(e.g.,acetonitrile),sulfoxides(e.qg.,
dimethylsulfoxide),ethers(e.g.,diethylether, 25tetrahydrofuran),esters(e.g.,ethylacetate,butyl acetate),
aromatic hydrocarbons (e.g., benzene, xylene, toluene), alcohols (e.g., methanol, ethanol, propanol),
ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane),
or halogenated 5 hydrocarbons (e.g., dichloromethane, chloroform, chlorobenzene, dichlorobenzene)
may be used singly ar as combinations of twq or more tl%ere f. The use of acetonitrile, is.preferred.
The reactioR bl cartad b CEmaly Hordb 15 900 L focgh it SIS A dcid he
reagent at %&pq 40Geand tod gHHthe reactign at 60 o 80C. yr {3 Gempoungs of thg following
chemical formula (Ic) [Chem. 17] ArNR3R4 R2(IC) 15(wherein R1'is a Cik alkyl group, and Ar, R2, R3
and Ry haviigréersaragimeyingaiagelefined in above chemical formula (1)) can be obtained by
reacting a halide, anhydride, ester or the like of the formula R2 (R2 having the same meaning as
defined in above chesieal damaulaf(l)f witm# eonipa)ndah2@ibe dtnailady 1a)oetasceithey in the
presence or absence of a base. [Chem. 18] Ri AreL11"R3R4 (VIa)

5 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
10 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,

15 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

20 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

25 or sodium carbonate, an alkali netal hydroxide such as

pot assi um hydroxi de or sodium hydroxide, a tertiary amne
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(In the formula, R1 is a C156 alkyl group, and Ar, R3 and Ry have the same meanings as defined in
above chemical formula (1).) Examples of halides, anhydrides and esters of the 5 formula R2
which may be used include carboxylic acid halides, carboalkyloxy halides, sulfonyl halides, 0,0'-
alkylphosphoryl halides, carboxylic anhydrides, dialkyl dicarbonates, carboxylic acid esters and
carbonic acid esters. The use of, for example, acetyl chloride, ethyl 10 chloroformate,
methanesufony chigride, gty chiaraphosghats, iflyorgaceficanhydrids or st forpatg is
preferred. hen'the reaction is carried in'the presence of a base, the base may be, for example,
an alkalim ride such ﬁlﬁ?& Iw!:lium ifle, a caybonate otassium carbgpate or
sodium car%} rtgté(? all%ﬁ aIkaIi?r%etal hydroxider%%%ﬂ as pc%{agjssium @ﬁrﬂcﬁﬁg or sod%?lrﬂqm hydcr%poxide, a
tertiary amige geeRASAREHBARMING 96 & substituted or unsubstituted pyridine compound such as
pyridine or 4- 20dimethylaminopyridine. The reaction may be carried out in the absence of a
solvent or using a gBlventCyhishuaals nasfaffectitie réactian. dn cgses whereya sclvent is beed,
solvents such as amides(e.g.,dimethylformamide,dimethylacetamide),

25rhtriles(e sy, acbemitriey, suiforides (g y riitae tiyIduiiexide)) letvéra (. ¢ hdistrogdthéqr mul a
tetrahydrofuran),esters(e.g.,ethylacetate,butyl acetate), aromatic hydrocarbons (e.g., benzene, xylene,
toluene), aléofls (e.g., methanol, ethanol, propanol), ketones (e.g., acetone, methyl ethyl ketone),
aliphatic 5hydrocarbagns (e.g., hexane, heptane, octane), halogenated hydrocarbons (e.g.,

dichlorome gﬁ‘é%hl%ﬁj)form, chlorobenzene, dichlorobenzene), or water may be used singly or as
combinations okt\eéo or more thereof. The use of dimethylformamide, acetonitrile, ethers,
dichloromethgﬁe%f‘ 10chloroform is preferred. The reaction may be carried out at generally from
-80 to 100C, rithough Atys preferable to carry out the reaction in the range of 20 to 50C. When the alkyl
moiety of R2 in the compound of formula 15 (Ic) is a C16 alkyl carbonyl group which may be
substituted wijhea BRIPIRD, atRg, R@ CRIPOARE of fief My e Cheam be b taiged b ireetingr
carboxylic acid of the formula R2,- COOH (wherein R2, is a C16 alkyl group which may be substituted
witlpa haloggypawneheith eatorhpound af (he 0formula (Vla) in the presence of a

dehydration-condensation agent.

Compounds of the formula (la) can be obtained by
reacting a conmpound of the fornmula (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

15 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

20 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

25 such as sodi um hydride is preferred.

78



Acarbodiimidecompoundsuchas dicyclohexylcarbodiimideorl-ethy1-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride may be used 25as the dehydration-condensation
agent. The reaction is preferably carried out using a solvent.
Solventssuchasamides(e.g.,dimethylformamide, dimethylacetamide),nitriles(e.g.,acetonitrile),
sulfoxides (e.g., dimethylsulfoxide), ethers (e.g., diethyl 5 ether, tetrahydrofuran), esters (e.g., ethyl
acetate, butyl ace eF), aromatic h drocarl?ns e.g.,.benzene, xylene, toluene), ketones (e.g.,
acetone, methyl eiﬁ)} kertgr?ecﬁ hﬂﬁmaﬁ%y r%car%%rn's ((eP.g.? lﬁexa}t/nne,ngpe)tar?g,sc?cqgﬁe),oir h%logenated

hydrocarbog&(ggmd_icBIprorggﬂﬁad]e,é:hl QFQfghtloqmrQHenéﬁ)’é% dighlprobgnzene) rrezf%.be used

singly or as combinations of two of more thereof.The use of dichloromethane or chloroform is
preferred. r eactThfhreaction mayde caided odt ajganskally fonys@@ to $8P¢ epltlRoughdhis
preferable to carry out the 15reaction in the range of 20 to 50C. When R2 in the compound of
formula (Ic)ds a cyandegoup(, ¢heycompdiineohfdriradagic) deqy bedpbteinsd by eeastinged known
cyanating reagent with the compound of formula (IVa), either in the presence or absence of a base.
20 &yanatiny teaderss whidremay, be useatfirahistpurpege includautyanogigsbromide, ¢yanogen
iodide, 1-cyanoimidazole, 1-cyanobenzotriazole, and substituted and unsubstituted benzenesulfonyl
cyanide.  di MpyHBH &1é feaktigRis carrie@t SRR the pkesece of a 2B khe ba§d Bi8Ed for this
purpose may be, for example, an alkali metal hydride such as sodjum hydride, a carbonate such as

potassium ¢&bbAREIE LR carbdiRté ah alkdii Metal acdtii¥ suc GRbRim addtil a tertiary
amine sucha%seggettréélaminer, ora Is%bstiﬁutggooraljrrl)sgrt])stitutedrgyridin%ecrtl)én r]ound sucih %%pyridine or
4-dimethylaminopyridihe. RS reactionymay%e CAIN&d obf infthe abSence bf'a sdivert or'using a

solvent whigly dgeg Ot affgetrdractiqn. 1y casesyfiieiRa SOVeRtHasPd: SHYEERIT,

10 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 orm

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of

15 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

20 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-

25 al kyl phosphoryl halides, carboxylic anhydrides, dialkyloxy
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as amides(e.g.,dimethylformamide,dimethylacetamide), nitriles(e.g.,acetonitrile),sulfoxides(e.qg.,
10dimethylsulfoxide),ethers(e.g.,diethylether, tetrahydrofuran), esters (e.g., ethyl acetate, butyl
acetate), aromatic hydrocarbons (e.g., benzene, xylene, toluene), alcohols (e.g., methanol, ethanol,
propanol), ketones (e.g., acetone, methyl ethyl ketone), aliphatic 15hydrocarbons (e.g., hexane,
heptane, octane), halogenated hydrocarbons (e.g., dichloromethane, chloroform, chlorobenzene,
dichloroben&egg}, or Vg?tgl’ magapet?%seq isinglgcolré:ls &9 brinatio(r:1sr ftvr\]/PCor more thé—:‘r?%fr. ;I'he use of
an ether such as cplet@ly sther Sfte ra%drocfuran, ora? ﬁal%genéa}e ydrocar onsueh

asdichloro q{gaeggﬂq’&g}prﬂfgr%iéé)_referred. The reaction may be carried out at generally from 0
to 100C, although'it is preferable to add the cyanating reagent at OC and gradually raise the
temperature to abquie25284d0 HC. a s dingeraMPoNNd Aforadat(Va car bepbaiedhy adding a
compound of the formula H2N-R3R4 (wherein R3 and Ry have the same meanings as defined in
chemical fogallze(i})g0 a comepoundarf the éotioséisg chemiagl formutk (et )HB{Chenmelf] - ILR1(VII)
(wherein R1 is the same as above) in the presence or absence of an acid so as to form an imine, then
carfying outla metlingihgceaaiordd)0The reamtioni isgseferablyecarried out asigyansoivehe)t is
preferable to use a lower alcohol such as methanol or ethanol, or dichloromethane or chloroform as
the solvent SatHoghd®s use-d-ace@niRIY! F66 HoxsAR).. et hghenE®r &eid isdigdd)the acid may

be, for exagle, 15hxdrochlorideacid,asubstitutedorunsubstituted benzenesulfonic acid, or acetic acid.

The reduci nﬂc’tio ?ﬁéfﬁé‘%’éﬂjiéﬂ G, usiﬁﬁﬁq{ﬁjrié@'rgduciﬁé Pé{ége‘?\?%é}t\ &s SBHHJW] ‘
Doronydride, Sem Cyenaperely e f) AP Biasetopbopo M, 2075e regyigggeacion may
toluene), alcohols (e.g., nethanol, ethanol, propanol),

10 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 orm

chl orobenzene, dichl orobenzene), or water may be used singly
or as conbinations of two or nore thereof. The use of an
15 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
20 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
25 obtained by reacting a compound of the formula R:-NH

(wherein R, has the sanme neaning as defined in above
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hydrogenation reaction using a metal catalyst. Metal catalysts that may be used include palladium,
platinum, rhodium, nickel and iron. The reaction may be carried out at a temperature in the
25range of generally from 20 to 100C. (6) Compounds of the following chemical formula (Id)
[Chem. 20] .... Ar-R3RA N (wherein Ar, R2 and Re have the same meanings as defined in 5 above
chemical formula (1)) can be obtained by reacting carbon disulfide and a compound of the formula
E49-X (WheCr iennI]Reaas é[ge sglrjnne m(a@;&nqﬁi ef{ijlnec(:join %bory cohfen%iﬁ%l fPl’mlrJT|1€jl| (ila) _nFJ? is a
halogen atomy; in fi5e presence oq a‘bdse, with'a comprnélo the chemicalformufa X/I [y below that
o e sy HEr P A AR les o craNE(Joue BEMSHa BRI 42(02)
2227-2234 (1999)). [Chem. 21] Ar NH (VIII) (In the formuta, Ar has the same meaning as defined
in above 15¢hemiealiforyHiaila (1 Vhe hage yeedsorthisnusgese awryhe. fasiaxaanple.an alkali
metal hydride such as sodium hydride, a carbonate such as potassium carbonate or copper carbonate,
an alkali methEhydrexsiecsuialr agpstassiinfhyariéide or sodium 20 hydroxide, a metal oxide such as
copper oxide or magnesium oxide, a tertiary amine such as triethylamine, or a substituted or
unsibstituted pyridine carmpoudid sachs® ygritine or 4-tgnetigaairmpyridinepTied ese ed.a strong
base such aSSE) lootassium t-butylate is preferred.

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 foxides (e.g., dinethylsulfoxide), ethers (e.g., diethyl

et her, tetrahydrofuran), esters (e.g., ethyl acetate, butyl

10 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 orm

15 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
20 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-

25 di net hyl am nopyri di ne.
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The reaction may be carried out in the absence of a solvent or using a solvent which does not affect
the Sreaction.In cases where a solvent is used, solvents such as
amides(e.g.,dimethylformamide,dimethylacetamide), nitriles(e.g.,acetonitrile),sulfoxides(e.g.,
dimethylsulfoxide),ethers(e.g.,diethylether, tetrahydrofuran),esters(e.qg.,ethylacetate,butyl 10acetate),
aromatic hydrocarbons(e.g., benzene, xylene, toluene), alcohols (e.g., methanol, ethanol, propanol),

ketones (e.g., ac e, methyl et ton aliphatic_hydrocar hex ey he tane octane),
halogenated hydrcgO rbc?r}l)s ég H oromeéthaﬁe crﬁorof(frmn}@c%l ré@engeie dic orct:]benzene) or
water may b LaPASalor aﬁ&m?'ﬁaﬂoras obtpQuAPre sheragtd her use,of an efhergych as

tetrahydrofuran is preferred. The Teaction may be carried out at generally from -80 to 100C,

although it isiHefesphlexojcarry CH&I'[BQ&Q'V%@‘H@” ipithe fﬁ”%ﬁ{ﬁgrﬁ@ 56€- ¥reompprid #f the
chemical formula (le) [Chem. 22] (wherein Ar, R1, Y and R4i are the same as defined above) can be

obtained byRggtinOvih eomipouRy ohtire formula 4R beteamiwilly aaconuedlingeaf the fosmoNae
ArCH(R1)X (wherein Ar and R1 are the same as defined above, and X is a halogen, OTs or 50Ms), in
the presencehenalssdncecsiobaske.([Chem.€13] h@gn therédutiopr ¥s@it R4Dareatheestrae @k defined

above.) When t}he reaction is carried out in the presence of a
a base.

[ Chem 16]

Ar” N Ar

Ra (i)

(In the formula, Ar and R, have the sane neanings as defined
10 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

15 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

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

25 t et r ahydr of ur an), esters (e.gQ., et hyl acet at e, but yl
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10 base, the base may be, for example, an alkali metal hydride such as sodium hydride, a carbonate
such as potassium carbonate or sodium carbonate, an alkali metal hydroxide such as potassium
hydroxide or sodium hydroxide, a tertiary amine such as triethylamine, or a substituted or
15unsubstituted pyridine compound such as pyridine or 4- dimethylaminopyridine. The reaction
may be carried out in the absence of a solvent or using a solvent which does not affect the reaction. In

cases wherg ae §olve tisused, s lventsqsu h 20a

amides(e.g.,giméj}hye/ Ormaanﬁ%r(re? i'methy Xcét%rr;n%e(,)rﬁ?trile(s?é.a'.,acet%%RﬁI%S],%UIfo%lgtlag e‘.ag.,

dimethylsul{chine)rpety?rs(%|gc,gi%hgletl‘teé,_ .tr,ahymmmiester (%gﬂ%tpylacEpsﬁ,gqyl)acetate),

aromatic hydrocarbons (e.g., benzene, xylene, toluene),alcohols(e.g., methanol, ethanol, propanol),

ketones (e.ge@RtANE, (ReGY! ethykkeione). aliphatipinydspegrbongdesheljexang.ihapigne, octane),

or halogenated hydrocarbons (e.g., dichloromethane, chloroform, 5chlorobenzene, dichlorobenzene)
may be useleysinglyaortaseonibingtions ek twe or hepedhereobdhenese ofacethanityge impeaferred.
The reaction may be carried out at generally from 0 to 200C, although it is preferable to add the
reagent at 2yt 00400 asd carry (it the reactiodiat IBOXO@T.haneCompouredd of tiecditiove
chemical formula (IX) can be obtained by reacting a compound of the formula R4i-C(=0)X,
R4i-C(=0)0CH@RP O FRNE (=0 RN QBRNZ 9@ haldBkn ROMUSAS of MK s CBESalkyl
group; and R4i js as defined 15above) with a compound of the for]mula (IXa hbelovxl/jseeitheroifn the

presence of SBEEMH bPEDas@i[chd P 2410 re thereof. e

acetonitrile is preferred.
The reaction may be carried out at generally fromO to

10 200°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)

15 (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

20 the formula (Ma) below, either in the presence or absence
of a base.

[ Chem 18]

Rq
A RoRe

H (M a)

Ar
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NH2 (Ixa) (In the formula, Y is as defined above.) 20When the reaction is carried out in the presence
of a base, the base may be, for example, an alkali metal hydride such as sodium hydride, a carbonate
such as potassium carbonate or sodium carbonate, an alkali metal hydroxide such as potassium
hydroxide or sodium hydroxide, a tertiary aminesuch astriethylamine,orasubstituted or unsubstituted
pyridine compound such as pyridine or 4- dimethylaminopyridine. The reaction may be carried
out in the a@%nctehoef ! E(S)srolv?rét Orélsilil% aso ent wpﬁ:hl doersonot affaerqt the rea ion.mjc%aes where a
solvent is used, solvents S0eh s antide3(e’g., 'rﬁe%y ergmldjé?dimetiqylacétam de%,

nitiles(e.g. qeglonhle) slfeidiests hodimainysylioddel sinaisie - Ak lehers dPmy) o
tetrahydrofuran), esters (e.g., ethyl acetate, butyl acetate), aromatic hydrocarbons (e.g., benzene,
xylene, tolugny),)alcohols (e.g., methanol, ethanol, propanol), ketones (e.g., acetone, methyl ethyl
ketone), aliphatic hydrocarbons (e.g., hexane, heptane, octane), halogenated 15 hydrocarbons (e.g.,
dichloromethane, €lxarnfbey, chibrobenianes dichiotopdnizdes), aivdatee may Be ustd sihgly or as
combinations of two or more thereof. The use of dimethylformamide, acetonitrile, ethers,
dictoromethanewdrechiroftiing s preferiped. \20the realctide ntdy bexytried agi at Jerlaraiiysfrom -80 to
100C, although it is preferable to carrY out the reaction in the range of 20 to 50C. The
compound 6PABGA torhRXY (1X) mB§ldisteBe obtairfedl b ¥acting ak@mtid of ab&Eformula (1Xa)
with a 25carboxylic acid of the formula R4i-COOH (wherejn R(di is the . same as defined above) using
a dehydrati@h(i@bln%%m ¥hentNBHAEEH the SRASRAY!Jr Ghs @Y OF & BaSe.  di @l kyl

Acarbodiimigecompoundsuchas . : . .
I'carbonates, "carboxylic acid esters and carbonic acid

esters. The use of, for exanple, acetyl chloride, ethyl
10 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
15 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-
20 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),
25 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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dicyclohexylcarbodiimideorl-ethy1-3-(3- 5dimethylaminopropyl)carbodiimide hydrochloride may be
used as the dehydration-condensation agent. When the reaction is carried out in the presence of a
base, the base may be, for example, a carbonate such as potassium carbonate or sodium carbonate,
a tertiary amine 10such as triethylamine, or a substituted or unsubstituted
pyridinecompoundsuchaspyridineor4- dimethylaminopyridine. The reaction is preferably carried out
using a sol\{een[t. I;%reéﬂran}ple,a ides(e.g},dimethy formamide, 15 gimethgl amide), njtriles (e.g.,

ce
acetonitrile), sulfoxides ?e.lf;r. ,acﬂ ethyFsu f(e)>r<|‘?:le), fhievs (e.g.,eéieYhyI etﬁereite {raGHydro Hr{a¥1\) esters

(e.g., ethyl ge%tpgq,ét)qtyl a&e@;&),iq{o%@i&ﬁyggg}%}qgns é%gg.benzigﬁzéwgne, Weé}gé ketones

(e.g., acetone, methyl ethyl ketone), 20 aliphatic hydrocarbons (€.g., hexane, heptane, octane), or

halogenated slygegrarbong (@ ehslichloromethane nehilaegiem, chiptehesrene pishlgregnzene) may

be used singly or as combinations of two or more thereof. The use of dichloromethane or chloroform is
preferred. ket dhegeattogymay be eavieg ouhat gmeradly fisdm -&et@AOPC, aithbpdlaitiis preferable
to carry out the reaction in the range of 20 to 50C. Compounds of above formula (le) can be obtained
by % reactihy dragapbumns of tiee ormulbeR4ir€(=0N¢ R4i0¢0)ACEDR)Ii or RedeoGEr@GR! (wherein
X'is a halogen atom, R' is a C156 alkyl group, and R[li is as defined above) with a compound of the
formula (IXBYBEIBRAHPRRAI therebE ifthe presefte )y ARBREAYNG, base. 10[LIEAT 95M Ri nly Ar)-Y
NH(1Xb) (In the formula, Ar, R1 and Y are as defined above.) When the reaction is carried out in

the presendebrPh BRED 2R GR) HPhENEEMRbte, 3h aldifh el hyRRd& SBS sGEMEs%odium

hydride, a carbonate sugja.as aQotassium ﬁa(rlponate or sodium F%rbona%e, an qlhali metal ha/ roxide
ydr '

r_.as . COMi 1 0NS 0 WO . Or re reo e
such as potassium hyé’roxd?a or Sodun oXide, a te'}ﬂary amine lch as trlet%ylgﬁnne, ora

e ST Soprale yeb s rere o IR
the geaction: hp §A5EH KRGS apsp(gy@ﬂtriggd{sed, solvents such
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
15 (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

20 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

25 as the dehydrati on-condensati on agent.
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as amides(e.g.,dimethylformamide,dimethylacetamide), nitriles(e.g.,acetonitrile),sulfoxides(e.qg.,
dimethylsulfoxide),ethers(e.g.,diethylether, tetrahydrofuran),esters(e.g.,ethylacetate,butyl acetate),
aromatic hydrocarbons (e.g., benzene, xylene, 5 toluene), alcohols (e.g., methanol, ethanol,
propanol), ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g., hexane, heptane,
octane), halogenated hydrocarbons (e.g., dichloromethane, chloroform, chlorobenzene,

dichlorobenzene),.ﬁq é/vartgr may, the }Jsed P%}g% a]bq oras, Fcr)gn&ipati&)tnsuogit\hvo of more tgg{eof. The use
of dimethylformamide, ace?onil[rﬂe, et%ePs, ichi6romethane'of chibroform |S%referre : " The

reaction may g gafried out at generally frog};89.to 100 .aét_h’ough giimqﬁfe}q?ﬁ%ﬁpgg,out the

15reaction in the range of 20 to 50C. Compounds of above formula (Ie) may also be obtained by

reacting a (&mﬁqqﬁq abeaanaus formulaf|th)igreas salt theeeqf with a caiexylis aeif|afjthe formula
R4T-COOH (wherein R(IT is as defined above) using a dehydration- 20condensation agent, either in

the presencsudif absetwe af & lpse. dicathddiindde¢axipdendsushiasrs (e.g., di et hyl
dicyclohexylcarbodiimideorl-ethy1-3-(3- dimethylaminopropyl)carbodiimide hydrochloride may be
useldl 25as #ichdehydtatiorabysi@isatian)ageast er s Witergthe retibiidn isasziraee oubintthke presence
of a base, the base may be, for example, a carbonate such as potassium carbonate or sodium
carbonate, 8%&ftRrg hmin@sQ8RisariethyHriaar BPASubEEtuged or BRSASARUtedX Y| ene,
5pyridinecom oundsuchas%)fridineom- dimethylaminopyridine. The reaction iigtreferably carried

out using a SBIVERR SR orexSFHAE SMideSdy, dinfbRYIEamiRE hy! ety one),

al i phatic hydrocarbons (e.g., hexane, heptane, octane), or
hal ogenat ed hydrocarbons (e.g., dichloronethane, chloroform

10 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

15 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.

20 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

25 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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dimethylacetamide),nitriles(e.g.,acetonitrile), 10 sulfoxides (e.g., dimethylsulfoxide), ethers (e.g.,
diethyl ether, tetrahydrofuran), esters (e.g., ethyl acetate, butyl acetate), aromatic hydrocarbons (e.g.,
benzene, xylene, toluene), ketones (e.g., acetone, methyl ethyl ketone), aliphatic hydrocarbons (e.g.,
hexane, heptane, octane), or 15 halogenated hydrocarbons (e.g., dichloromethane, chloroform,
chlorobenzene, dichlorobenzene) may be used singly or as combinations of two or more thereof. The
use of dichlolrjorﬁethgne 9 ghlsor%frcr)]rrré isf B[;eriegrgd.or so 'I}hue rﬁeg%tri%rb ma{yebe %ahrrie ouf at generally
from -80 20?0 1 08, al ougﬁ it is pref%ra 836 carry out t?'ue reaction A the range o (ﬁj}) 5oc.

Compoundsof the abawe;formula-(Xtkcanhe ghiained by deactinge epmpoundigf abaye formula.
(IXa) with a compound of the formula ArCH(R1)X (wherein Ar, R1 and X aré as defined 25above), in

the presenggsoi aysanegl ofra Rase.or a Whprzihe (Rasdioprs aariaskeutintae Pssensenef a base,
the base may be, for example, an alkali metal hydride such as sodium hydride, a carbonate such as

potassium eashpoatedossediuascapondisy@ncalkah diatek nydraxidedpsuchdispotassium hydroxide or
sodium hydroxide, a tertiary amine such as triethylamine, or a substituted or unsubstituted pyridine
conpound such ad begridie@ot Yodimwlyldrainopyridird. out i nTHdreastisentsy bef casried out in
the absence of a 10solvent or using a solvent which does not affect the reaction.In cases where a
solvent is us&d V&dlentdsuchsddNamides (@Y. \ikthyMdr@Rmideemeffilac@bhfigé), the
nitriles(e.g.,acetonitrile),sulfoxides(e.g., dimethylsulfoxide),ethers(e.g.,diethylether, 15

tetrahydroflraAs [d8rs (e 4 b SeeldiE butfl aBBlatE) rdmatitcmitiroSAbYRRYE. oS Wehzene,

xylene, toluene), alcohols (e.g., methangl, etktl

nol. propanol), keto e%_é 0., acetone,. methyl ethyl
ketone), aIiSﬁatic%T/]dgcharb ns geg hexarFlEe, tﬁpﬁe@ﬁe’?&o@té}ﬁe), hea'og iﬁt)élda ) h%/'gr cArbons (e.g.,

dichloromethane; pg@roforrgec orobenzgpeg, giﬁg_{qrpﬁgﬂz'ene), QLA TBRY be usgg.%ngly or as
y

combinations of two or more thereof. The use of dimethylformamide, acetonitrile, ethers,
dighjorometienetaryahdenofesan irchreferre¢t her d'he reggtign may bejcatrigd out atgengrally from -80

to 100C, although it is preferable to carry out the reaction in the range of 20 to 50C.

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

15 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

20 hal ogenated hydrocarbon such as dichloronmethane 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

25 20 to 50°C
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In cases where (le) is synthesized via (1X) from a 5 compound of chemical formula (IXa), or in cases
where (le) is synthesized via (IXb) from a compound of chemical formula (1Xa), the reactions may be
carried out consecutively without removing the (IX) or (IXb), or the reactions from (IXa) to (le) may be
allowed to proceed simultaneously 10within the same reaction vessel. [Examples] Next, the
invention is described more fully below by way of working examples, although the invention is not
limited by the workliﬂ% exam I%Sri 5§ef roernr%%Ega I% :2-chrI]oroé5- %E(Z.- ed b di
methylthioethyl)]Jaminometh R)yri ine (Compound Cfolmeg*uylt |oe%)r)laming (?8 g,r};% mmol)
was dissolveddg gdithc 'V yimEY iprmamide floving whichais g, (amenelhef
2-chloro-5-chloromethylpyridine, 1.6 g of 60% 20 sodium hydride (net weight, 950 mg; 40 mmol) were
added in thigpreler n@aghSHENY at70gewphEarried ol HehP@ aninutey. shileareqqtion mixurg was
cooled to OC and the reaction was brought to completion by adding about 30 mL of water a little at a
time, after whinh ¢oe deastiarhmixtotd 2hivag extrastechiwi¢® mithl abquy190 mL of dichloromethane.
The dichloromethane phase was dried over anhydrous magnesium sulfate, concentrated, and
subsequen{yherified 8 silica gel column chromatography (hexane/ethyl acetate = 1:1 -4 ethyl acetate
-4 dichloromethane/methanol 1:19 -4 5dichloromethane/methanol = 1:10), giving 4.6 g of the target
compound (yield, 64%). SynthesisExamplel:2-chloro-5-[N-cyano-N-(2-
methylthifethyhlaminomethylpyrddine (Compound 1) Anhydrous diethyl ether, 4 mL, was added to
123 mg 10(1.16 mﬁ{ow 6f)cyanogen bromide, and the mixture was cooled to OC. To this were added,
In order, 25 (1.16 mol%o -chloro-5-[N-(2;met Ithife? rnaminomethylpyrddine (Reference
h r?%rln {% gle%b I'n é %¥ eg

Example 1) 1osoved'| of a%h;s/grr%s y% er, an 5 n% ?f_?[gc mol) 1&gl acetate,

following 13avhigh the systerg was stirgedqyernighy at raoq, temperature, N%ﬁt’ oyt 10 mL of a 1%
aqueous so?ution of sojum%?/droxide was added to the reaction Fr)rnl?léxture %nd t g%?uixture was stirred
for 1 hour, fellaywinhyhichahew R0 mL of diethyl ether was added and liquid-liquid extraction was 20

darned out. The diethyl ether phase was washed with, In order, about 10 mL of water and about 10 mL
of 1156 hydrochloricTheidr dett drigd Dgerpardfysirabs ynagnesiund solfateuainchgoacesdrateatunder

reduced pressure, giving 209 mg of the target compound (yield, 75%).
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,

15 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.

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

The reaction may be carried out at a tenperature in the

25 range of generally from20 to 100°C.
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25SynthesisExample2:2-chloro-5-[N-formyl-N-(2- methylthifethyl)Jaminomethylpyrddine (Compound
29) Ethyl formate (10 mL) was added to 132 mg (0.61 mmol) of
2-chloro-5-[N-(2-methylthdo)ethyllaminomethylpyrddine (Reference Example 1), and the system was
refluxed for 3 hours. Once the reaction mixture had returned to room 5 temperature, the solvent was
distilled off under reduced pressure, and purification was darned out with silica gel column

chromatography (E2< anel/ethyl acetate =.7:3 -4 1:1), giving 159 mq of the target compound (yield,
81%). Synthesis E}nrp])%%pg%ﬂ osrofg-[l\tl-t[]ﬁfllfoéotge\gfyﬂﬂ?ﬁ %%aém:?ngwéqﬁﬁp@}o%ne (Compound
21) A sohytign ofsk40 mg (0.67 mmol) of trifluoroacetde anhydride dissolved In 5 mL of anhydrous
dichloromethane was added dropwlse under Ice cooling to a solution of 120 mg (0.70 mmol) of
ethyl-(2-chloro-5-pyrddylmethyl)amine 15 synthesized by the method described In U.S. Patent
Application Publicatign No% 2009306041 and 101 mg (1 mmol) of trdethylamIne dissolved In 5 mL of
anhydrous djpﬁlbwfnéﬂyxriig@ﬁmwing dropwlse addition, the system was stirred overnight at room
temperature, ther]'QEhe reaction Zg rr&j?dure was washed with, In order, Ice-cooled 1% aqueous sodium
hydroxide, water, 1% hydrochloric acid, then water, and subsequently dried over anhydrous
magnesium sulfate. The solvent was distilled off under reduced pressure, giving 107 mg the target
compound (W8I e8%) A5 Syreh@fidE kampie2 chRre-80EN-eRad-Ngs- as defined in
Isopropyl)aminomethylpyrddine (Compound 1m Acetonelgbml__) and 1 mL of methanol were
addRd to 5FRRY®.28 MMM 21idML R arhinbbthGiBfridRfe, £2hfY @652 Mholf RSN acetate
was added, and the mjxturef \I/vgs stirred at room tem er?tU{ehfor f4 hourlsaN x_t,X'SC% §0é|7% 5mmol) of

sodium borgl%r/ Yok v%g%lldde ?aﬁ& EmpAUPEWaS stirred At rogrrn%mper tarefor I 'hour. The

reaction Mixgre yeas fitered apd than copcartralef! Aller WhCRIY agriarecd yigtshyyere added
and liquid-liquid extraction was carried out. The organic phase was dried 10 over anhydrous
magnesium gylfateyfgerxcanscentraiad sgehsugssryentlyrpurified pnex Breparaive d Lgarlate, giving 17
mg of 2-chloro-5-[N-(2-isopropylaminomethyl)]pyridine (yield, 36%). Using 57 mg of the
resulting 2-ehlpro-a[N-G2pbhisdpropylarmoniegnyropyridine, oA eng (Ofithe yarget esunpdwed (yield,
47%) was obtained by the method described in

10 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
15 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
netal hydroxide such as potassium hydroxide or sodium

20 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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Synthesis Example 1. SynthesisExample5:2-chloro-5-[N-cyano-N-(2- propargyl)Jaminomethylpyridine
(Compound 42) 202-chloro-5-aminoethylpyridine (1,50 g, 10.6 mmol) was dissolved in 10 mL of
anhydrous dimethylformamide, then 486 mg (net weight, 292 mg; 12.7 mmol) of 60% sodium hydride
and 1.25 g (10.6 mmol) of propargyl bromide were added in this order, and stirring was carried out at
70C for 3.5 hours. 25The reaction mixture was returned to room temperature and the reaction was

stopped by slorvylgiargedingrwaigrdiaﬁtg{ Hvi]i%h mthr%aorearcltiglnnrgixture.[x%%s e>gstractoefd V\g'[h Settrrl)g r?cetate. The
ethyl acetaﬂoeyphase was dried over anhydrous nPaPénesmm sulfate ‘and- sueosequently conce%trated,

then purifie il elcol togh (hexane/ethy, =
51:1),giving%%%ﬁ%9chﬁo%g$P%§argyl ér%?réo%%/th%}léyeggl}ﬁéea(yield, 47%). Using 60 mg of

the resulting 2-chlqnge5-IN-42t ProRangyy) 1penInaapethylpysigine; g0 feof dhe éxeet egrmppund
(yield, 30%) was obtained by the method described In 10Synthesis Example 1. Synthesis Example
6:2-chloro-S-gN\oyano-N1(6-addneg3- pyridydmegntl) Jamthhametiydey ddist (Ceinpeond liMe
6-chloro-3-chloromethylpyriddne (648 mg, 4 mmol), 50% aqueous ammonium cyanide solution (100
mg} and padtassiindrls cariiona@s €500wngl 6 namelpweratsusserdeeldn asetorefifile (3WeafL), and the
mixture was refluxed under heating for 40 hours. The condensate was filtered while hot, the filtrate
was conceritfatecd@ridede réSdde was HaBHSW IR R AR watr MEhdVIseeaE akERe was
recrystallized from a small 20amount of methanol, giving 28 mg of the target compound. 111-NMR

(CDCIR, 6, Bph)-4.85 (4H, 68940 (2H, AETEN3H) 4@ 8.31 (23t d)IK- 3857 (Cnf e 9
di met 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
10 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
15 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
20 reaction in the range of 20 to 50°C
A compound of the chemical fornula (le)

[ Chem 22]
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MS: m/z = 293 (M+H) 25SynthesisExample7:4-chloro-[N-cyano-N-(4-
chlorobenzyrnaminomethylbenzene (Compound 55) The target compound was obtained In an
amount of 450 mg (yield, 15%) from 1.61 g of 4-chlorobenzyl chloride by the same method as In
Synthesis Example 6. 111-NME (CDC13, 6, ppm):4.10 (2H, s), 7.23 (2H, d), 7.36 (2H, 5d) MS: m4z =
291 (M+H) Synthesis Example 8:N-[1-(6-chloro-3-pyrddyl)ethyll-N- cyanoethylamdno (Compound 18)
6'Ch|°r°'3'?%ﬁél}1$|§¥fddl'l? (1.|9<3 g,@.gnran‘t‘_cﬁ)g aé‘.lrd a {,’:R%A) 51:9 ethg}lsam glei-mgt aggl so:)ution rgl.o mL)

were mixed'w mL of chlorbform,and mixture was subjected 10 refluxing. Rite 8%%urs, 1 mL of

30% ethyiagne ppeiingnl sglion e Arlded At aiiFONS FRNiuEd 4 Leihguet dip same

temperature. The chloroform’was distille e 15 residue was dissolved In"10 mL of methanol,

then Ice-cogledh SadisBhpeiahydee (he) was madsd & itle RhaImRNRGIHE AYSteRavas stirred

overnight. The methanol was distilled off,and the residue was extracted with acetondtrlle.The extract
was then cenaentrhtedsader 20 rediiced gressove, Acatohdk|le extsadtiencywhconOestration under
reduced pressure were each repeated another two times, following which the residue was dissolved In
chl@roform, @d&shed with 16 pigeeens NaDHahad ke chforafddaspghase was dried over solid KOH. The
chloroform was distilled off 25under reduced pressure, giving 790 mg of crude N-[1-(6-
chloro-3-pytddig@thydiBli-ethylamine product (purity, 80%). Using100mgofthecrudeN-[1-(6-chloro-3-
pyridyflethyl]- hylamine thus obtained, 55 mg (yield, 60%) of the target product was obtained by the
method described:iiy Synthesis Example 1. 5111-NMR (CDCIR, 6, ppm):1.25 (3H, t), 1.66 (3H, d), 2.91
(2H, m), 4.1 K q), 7.37 (1H, d), 7.73 (1H, dd), 8.30 (1H, d) IR:2211 (CN), 2206 (CN)
SynthesisExamplﬁgQJE[N-(G-chIoro-B-

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
10 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
15 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
20 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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pyridylmethyl)cyanamide]ethylmethylcarbonotrithioate 10(Compound 6) Potassium t-butylate (112
mg, 1 mmol) was added to a solution of (6-chloro-3-pyridylmethyl)-2-imino-1,3- thiazolidine (228 mg, 1
mmol), synthesized by a method described in the literature (Journal of Medicinal Chemistry, 15
42(12), 2227 (1999)), in 15 mL of tetrahydrofuran, and the mixture was stirred for 30 minutes at room
temperature, following which 228 mg (3 mmol) of carbon disulfide was added a little at a time and
stirring wastcoclnﬁinue for %Ihggﬁi IYIgthy lodide (14rgErtn|qa%ommol)8vt)\// %rﬁ?ﬁped dropwise 611 d 20 the

system was Stirred'far 2 héure? e Insolible olid Was removed ion thchuog[hagg ite, and the

filtrate was ggpgﬁ,@gategéjbr&er regtlgqq)ﬂge’ss%t 'ﬁgtqe targp%pmqggmeggs iscg@tie s zlié/ellow oil

from the viscous residue by silica gel column chromatography using ethyl dcetate/hexane 25(1:1

volumetric 1jig) 8¢ dp®gyeloping solvaxiadbe Wrlgtvware13@ 8t %). ot 1 AIMB(Aed3. 6,
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 (CINy dr o&ynitloeris Exampde §0; 2-chlordi%e (M-t huwerokelienyl-N-(2chl or of or m
5propynyrnaminomethylpyridine (Compound 152) An amount of 104 mg (0.58 mmol) of
2-chloro-5-[\ Drprbpyagneamindinedthglpybienreobiainea by thee methdd dastgibgd Br Syathesis
Example 5 was dissolved In 10 mL of anhydrous drchloromethane, 191 laL (1.16 mmol, 326 mg) of
10trifluorosGRGRicNEiHyRle wWals addwl, arftf the TRikBire WagrfRfed at rooMeemp&@tur®for 2 hours.
After reaction completion, the reaction mixture was diluted by adding drchloromethane, then washed
with, In ordé‘t‘f%\tﬂ%' ddiddus Sodili&f KYdrBSide solution and a 1% aqueous hydrochloric acrd
15solution, and sufﬁequent!}/t dried gver %nehydrous m gnefiug} sulfate, ccmcen}rated glqeg reduced

pressure, and purifi § bgl%%lcd é)é\ cofimn chrco%ét'oarap%u (hexargee/gﬁ{y‘fi‘acgtaté 2. giving 55 mg

of the targe&ﬁ@%?oué]dt %‘%@rﬁf@i%ygﬁr?e%?(ig%%'i“@'?&%&H'Wﬁ;{'%&&%’ﬁ?‘“& 20 to

20(cyclopropylmethyrnam hylpyrl ompound
N-:[@-chlorq&y&@Iné}ml}g‘agﬂyl]smnqrﬂgier BEM%R-18 Mg systhesiged by the method In a

comparative example was dissolved In 3 mL of anhydrous drmethylformamrde, 10 mg of 60% sodium
hydride (net weighCoenpralriid6 mmot) veas 25added:; e thal mixtarenwas stinregl atoanmisemperature

for 20minutes.Next,52RN(0.57mmol)of
obtained by reacting a conmpound of the fornmula R4e- (=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
15 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.)

20 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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(chloromethyl)cyclopropane and 5 mg of potassium iodide were added in this order, and the mixture
was stirred at room temperature for 20 hours. Following reaction completion, the reaction was stopped
by adding a small amount of water 5 to the reaction mixture, and liquid-liquid extraction was carried
out with 1% hydrochloric acid and ethyl acetate. The organic phase was washed with 1% hydrochloric
acid, then dried over anhydrous magnesium sulfate, concentrated under reduced pressure, and

purified on a preparative TLC plate 10 (ong Q.5.mm plate; developed with hexane/ethyl acetate = 1:1,
giving 18 m%r%fr{ﬁe ta?gue%&omggundjt({/iqe%, Q%E&r.n§§/%’thesigéxam%p)le15:@5?—'(2—@@55:0-39 '

pyridymethyheyamideley! (omnund Shstbiasonietiape(hie o 4.

0-ethylcarbonodithioate g;24.0mmol)was dissolved in 100 mL of anhydrous dimethylformamide,
following whiichet- @9 92 YN lIioh &l-[(6-chloropyridin-3- yl)methyl]cyanamide synthesized by the
method in a comparative example, 500 mg of 60% NaH (net weight, 300 mg; 20 13.2 mmol) and 44
mg of KI were add€lden thesotderrunderyicéeoaliagr fed theusysiam whe stabee at eooof teaperature
for 80 minutes. Following reaction completion, methanol was added a little at a time at OC, then the
reabtion wasaltyepmdéd bgraddisdg nate@Negyleveyitacetdtecnd tues5hydrbchiefiterid widne added to
the system and liquid-liquid extraction was carried out.The organic phase was washed with 1%
hydrochlori€ @2fd, Idied ovePafiRgReuRRIPeSuTENRIE ahd cosEshtra&d iRAESrediueBd pressure,

then purified by silica gel column chromatograph éhexane_/ethyl acetate = 2:8 -4 6:4), When the
fractions coftainiAd %taré&cgm’pouﬁd\ﬂ%ﬁeﬁiﬁi/l QLRSS centtali&, Nyl acetam 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
10 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
15 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 et hyl f ormam de, acetonitrile, ethers, dichloronethane or
chloroformis preferred.

20 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

25 carboxylic acid of the formula R4 -COOH (wherein Re is the
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drmethylformamrde remarried In the concentrate. Hence, a small amount of ethyl acetate was added
and the concentrate was washed twice with 1% hydrochloric acrd, then dried over anhydrous
magnesium sulfate and concentrated under reduced 10pressure to remove the drmethylformamrde,
giving 1.43 g of 2-[N-(6-chloro-3-pyrddylmethyl)cyanamrde]ethyl4- methylbenzenesulfonate
(Compound 84). The yield was 33%. Anhydrous acetorirtrrle (3 mL) was added to 45 mg (0.28
mmol) of patassium ethy| x?ntha(tje, a Bolu';ifn of 50 mg (ao'lAde]hS mm I? of

2-[N-(6-chIosr‘%[?py%ﬁ?dylm%trllﬁ)ecyan%rgr\ée ethiljlszl-nr%ethylbenz nesu foﬁgt—ecgyn%é]ssi%teb %r)]/ the

above-desc&(’@ggtmem%@ﬁs?lxeg [lllé Zﬂpégg,?&gtqﬁrtr IGé’é% @dggd éhggé%_and the mixture was

stirred at 50C for 50 mix-lutes. Following reaction completion, the reaction mixture was 20
concentrated undes reduced pEgSsHHE i gfnYacetate argifohndrochloric agidpyvere addegls and
liquid-liquid extraction were carried out. The organic phase was dried over anhydrous magnesium
sulfate, thealiconpcénthateyl witdsaddupedipressure, purifient on a preparative ét-Byplag (@e 0.5 mm
25plate, liquid-liquid extraction with hexane/ethyl acetate = 2:3), giving 23 mg of the target compound
(viehd, 18%¥liSweithydisEkaoplald: il 46 abdbrond-deyrduytinetiyleyadanadejethbe  used
benzyl(ethyl)carbamodithdoate (Compound 85) Benzyl ethyl amine (55 mg, 0.41 mmol) was
dissolved IR% & gL deBMAydoulRefaRHEdsRHh0A688§ D 41 mmol) of potassium t-butylate was
added, and the mixture was stirred at room temperature for 20 mid-lutes. Next, 49 jig (62 mg, 0.41
mmol) of carbon didiffftiel B8 & AT 14 mbB of 2NK{ELhIBH-3 gy rddYim@h§HERaanddeRthyl 4- 10
methylbenzenesulfopﬁte (§8gneoound 84) synthesized by the method of Egnt esis Example 12

dissolved Inbgsrgl’_ of an%y rous terf'Pabﬁy r%furan?rang £ Io?’pot%ss‘l:uarﬁ 164186 Svere' 8dde®in this

order, and }9885%’%‘?'1]rWaé:f‘r“HSHai‘te‘_‘OGrforéoBPanFB%‘?‘M&‘RJF@F“OQ CPEW?tLQé\élaém%amO“”t of

15 water w ed to stop the reaction, the reaction mixture was filtered using dte, and the filtrate

wagconceryipipd. Jhe eoncariiata yasepurified by sdigaaal cotwn dyomaiegrany (exane/ethyl
acetate = 7:3), giving 41 mg of the target compound (yield, 72%). 20Tables 6 to 9 below present

spectral daayen theneompowuigoliaihed InSystthesis Bxsamplepylrtodihand on @ther compounds
obtained by similar methods. In the tables, the synthesis methods are referred to as follows. 25A:
Methods sidhilartdlogsiuseoyini Siritkesis Examples 1 to 5 and 10 B: Methods similar to those used
in Synthesis Examples 6 and 7
The reaction is preferably carried out using a solvent.
For exanpl e, am des (e.qg., di met hyl f or mam de,
15 di net hyl acet am de) , nitriles (e.q., acetonitrile),
sul foxides (e.g., dinmethylsulfoxide), 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),
20 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
conbinations of two or nore thereof. The use of

di chl oronet hane or chloroformis preferred.
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C: Methods similar D: Methods similar 5E: Methods similar F: Methods similar to those used in
Synthesis Examples 12 and 13 Table 6 Compound No. 12 34 Synthec,e Method AAAA
‘a-NAIR(CDC2,,8, ppre) 2.42(2%5),2.100283.3.37(23s.(,4.77(2e,s),740pHS).7.75(14.SS), 0.86(1111)
7401144355.37(IN.cl) 0.944310.e).1.59124,s; ,2.60(2.,11.,4.2442}3.el".1.27(22,0.
40(usS),7.74004.dd),23901X,So 0.57(304[9.3..0e(20.t0,2,92(27.el,ale(26.N."724PR.41.7.70(10,SS).

33(150l 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
5 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.

10 [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
15 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-
20 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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TR (r2s, v, sm 9) or IN 2211(0149 2211 (a" 2211(CIO 2209(014) 5
A:i..64(1R.C.21S(3e,a).2,4s(at).3.11(2e.G) .e.12NHa).7/$7t10..4), s.71120.0€e).3.35(27C31. 2210(010
67 EE.70(32.,3.24(RR,t),3.07(2245.4.26(1P,5).7.3*lIsS),7-72PR.SP, So5 PRS)
46(3%4).son(PP,6).9 n(2307.S Fe910,1S,a 27Pm,se729(IN.4, 7.74(ix,sot0.36LI1)4,G) 2211 1820,21E2
9- 31E

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,
5 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
10 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
15 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-

20 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

25 as the dehydrati on-condensati on agent.
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mix -9 332044-11 114+80 8 :2420K0S.1.731713,re),).30(21.[9.3-74(22.t0.(.61(21.6),423PK.a), 5.
(7.33(n00.7.70(as, (es),8.35(1x,0 7118 -- 345 (MO) 9101112 1314 EEAAAA
2.37(214,50,2.73576.1).,3.38(28,7,),442(22,a).7.51017s| .57111.el (5 23(PS el )
2.43(31.457.4.17(2R,7),7.41pH,49,7-71210.40.5,240S,eq. .30(22,1).3.43123103,4.20(25.02,775(DS
3),7.71(10,is)5.34PG.4)

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

5 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),
10 sul foxides (e.g., dinmethylsulfoxide), 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
15 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
20 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

25 above), in the presence or absence of a base.
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2213 2214 4G005,8212 9 330 (EN),rotz 9 352 2212(COO 2210(ON) 2208(04) 2210(av) 00+0) (61.5)
15 AR.29007..4).312(16,35611,4.27(1,a).7.30pH.es,4.10(12,44).a 74PK,4) 22105004 10 A
7.23(En.s),2.14(2e,44,2.55008.t4.4.74(2¢,3),7.372110,S).7.73114.Gel), 3-1404.1) 221150140

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

5 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

10 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

15 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

20 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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11 B 1.60(10740,1.32(22,IN,2,20(13se.3.4,3p7.101,2.17(Ifs(e).4.39:004,,
5)3,(125)))3.52(75,6)3.45(InS).(3.77(915,37 2207 (CM 18 :22447017(
.1.36pR,6),241(23,5).4.13112.45.7.34P12S,0),7,(111SP. 2256(0ON/ 102021 222425A2, AAAa
20(66).4.0,3.02526.R.1,4.32(244,0s7.17UN,s)
LIE,2.1707,(4,2.0,2.17216,2),223.9.49(Ott,44,4.535.55(26.4),7.10,

130(11AD74L74§§%§§QQ§%%zﬁ%4§%y 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

5 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

10 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.

15 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%

20 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

25 was extracted twice with about 50 nL of dichl oronethane.
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2.907(14-se3.23,73'PR-1 410(36sr,2,e5424.41 ,3.340N1.1.4.E4(SP,SI,7s0(lI(5).,.5.6sr , 5.23(11(eS
.19,2.79(36,2).0.10,2.21(SS,5),2(2,2.57(SA,€),3.46,2.7402)4.09,1.6L,
502(2)(30.7,22.7,34(211.3),7.51,7.03(elf.cicO,0.777131.S1 2.12, (Sy,5),7.00012,cid).3.87(1G.(1)
2213(EN/ 1E35(C-0) 1691(090) 1762 rtim 9 259(14+50 ro/9 9 327(MOTO 26 2' A A
LeeflR,10.2.60(214t>.2.20(10,4),4."(2:,5).-2.3:-.1100.47,7.44PR,0S),

2.16(1L M O7203)3 B1RT AU 29RA0) TP T GRS AHITHR st 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 >
5 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
10 (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
15 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
20 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%.
25 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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Jniz -s 357(14+0) miz 9- 275(14+10 28 A 0.88(734),240(20,0,4 01(OE90.7.760/2,s).44:0:14141
2-56)10.'21 , 2'44PHS05.30(Pe, S) 17/z 9 29551101) 29 A
8(.1'(1%.0,7.50.7.64:290,32),431,2.72(Pl.s) 22/2 9 245(444) 30
re),).40(2101.4.74PK,69.7.29114.31756(45.70. A raiz s S114914-10

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

5 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

10 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

15 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

20 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%.

25 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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313334353637 AAAAAA " 7.22(IR.0).777(le,S0ll..4.52017.4)
.13(314s),2,40(24,P.8.20)2811).4.24(25,a),744011:Sy9.17(12.Sci),
26(304.€),2.57(2E,G).4.19(217.52,,.€50,70
29136.5).4.02(22.01,5,22(2H,e9,7-76PR.d747.7,73(3.5.50),8,57134,di . 62(110.7(01
2.270N,Gl,3.65(24.91.4.10(27,s),7.11(26,4).7.3512H.0 nij2 = 313(94+59 1442 = 353(14-18) 9422=

361(14-48) S1.(2=)2Lt ghid 1 290y 0aRk* 1 1 >57 “dEPRAREY were added to 50 ny

(0.26 mmol) of 2-chloro-5-am noet hyl pyridine, 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
5 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
10 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-
15 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)

20 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.

25 The reaction mxture was returned to room tenperature and

the reaction was stopped by slowy adding water, after which
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39 A14.124314412, ,2,44,2,14046,31 .3.743.43125.2),5.513.441424,45,1.440441, dd 40 A 41 A
1.13(33141,2.53(271,72,4.2e(233).7.11(10.2),7.26.PH.0.7.2644E.6( raiz -= 167(57+01) 48 24(135,
.1,0,050.4.1.410(23.00.7.52(0ON.45.7.740s.34),0.34037,di A:

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 =

5 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

10 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
15 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
20 anount of methanol, 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)

25 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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1848 - 208(MO) 42 44 1546 47 AA A A A .6202.14341)
4,49(4.41.548.17(27,3.072),5.08(US220.7.3)0.14.0.7.71(18, cl'5.85141)
141211,7),4.17(25,a),7.33164,4),7.450A,6411.4.44514,di
1.220341).2,42(25,00.7,22025030,7.530190.79,744020050

:22(304.10,3.64(2E, G) 4.35(214,5),7. 75(15,,a) 7. 92(16 &i).7.01(12.72) 44(0(30,5.77'09,4(
,350(314.1i,5.1:(2 014325 702Pe St M 298843 T0EA 2P0 1434) 942

las(MHO la,(R-23

10

15

20

25

FS%%O&P vvas obt'ai ffe n-amoun
(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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Table 7 Campoland Ms. Synthesia ,lothod 37-25514(C0OC13,IRIEBX,3,884")75843 43 A 8130
725)72.1,5).7.:78)22131.771122281,'| Dina -3 290(54ali) mix = 308 (MOO SO A 2.85;
28,1,2.5522815.37221,?7.30(6a7.64 52 A ,,818,32la.al .7.81(29,)317.29)288)9 22.a)
372)274,kn)57,717886)527,491'8 in/2 = 3.3t)91+3) min -2 304524.28)

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.
5 '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
10 ( 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,

15 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

20 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

25 (1:1 volunetric ratio) as the devel oping solvent. The yield

was 130 ng (41%.
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53 A 3.53;2n,t,419i16192,435<22,an823.27.0218.2.80.7.31238.18),7.74 lIx,814),0.2.60il,d) 242 =
289(3171) 54 A 9117,4) raiZ =25304+3 A 4.171422723 1424./19mix291584P-841
2.as12.6,9),3.20L.242 #55,25142,8),7.42175,7.2).2492272(144E) 3',ata-a.a? 3
421831,1),4.58(2411.4,537 -3 189,435,8.05(88), =44-22mix316(35+21) 59

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-

5 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

10 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

15 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

20 (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

25 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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mia 7 207044-9) 81 85 2,21;259.sa.? atal244it,427144,87.7.12an.a).91254.ad),5.88122,almix-
2540440 62 mix = 228(31+8) 69 2 2111=4772 22514595,3.51(26,3163.72(16cid6124.aa.-
7,72224,06),8.38515,41) 69 7,74112432,877 70 ,aavC24,[1,3?]74,114.2595,6 71 E

(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

5 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

10 (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)

15 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;

20 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%
25 hydrochl oric acid were added to the system and |iquid-Iiquid
extraction was carried out. The organic phase was washed
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7)7234.=1,,4p 0.9545, 4.39mixta 222(4+2) 72 3, 2.24(3885277<274raz - 278(46E) 73 C a aa34 mix -
2.56(36-6) a.,,.d) 74 A 2.19pan,at.5,74"24tt,3 211.24.ta .44)27.11.215251.97raiz=248(86+6) 75 3, 2 :a;
39.21,3. 5412611,374124,411534.45,5421242= 282(4442) 76 A 222242=Mt.94
,3635212,22,9,264941,57 ,7.39421.26 ,7.74(25,an), .mix- 254(24+21) a.a6a )2

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
5 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
10 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
15 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
20 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
25 plate, liquid-liquid extraction with hexane/ethyl acetate =

2:3), giving 23 ng of the target conpound (yield, 18%.
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79 1.36a)62aa8022 4.527at)et.5cthal 2.a1n,00)=2.in),7.9>nn,740 ' P.19pi M/1 28ES Utak} 5862 4 228
0640 79 A 2 14)31,n)95921 4/9 .2 260(5423) 80 A 1.20inal),:a 71{alg#1413MR= 214(31.+3) 91
3.4n80asa4 80225an),4.77,4.78152,8823.'5.23,7Incaa’ : ;mi9 ,- 296(1469) 82
33)1)214,54),4.54(25,2,431-4.75(26.2)7.34126.711

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 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-
10 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
15 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%.
20 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.
25 A Methods simlar to those used in Synthesis Exanples 1 to
5 and 10
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mix - 214042214 at 83 E at/a 7 29904+5) 84 "22712.5239ea air = 196 06+=5 )5 nOal 85
nn,(..2),722,142..n.80(2)1.4'5).3,'2554.8),4.n522,234.21.4.221 :tnrin = 40501=18) A 90(23822),7
32(SP,cl,%74Itn,8.22n114412 as 1.5232.a2 Um, )23,0d) m(1-7 716(b1=9.) 78

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
5 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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2 28,3 820,),582,9 ,8824 88,5 82 Ina.2221,712-8.385678),7.73724,8),2.4511875 raiz=391(1)1+9)) 89
C 3821.33a 114322),978 24 /8 - 299 04+10 90 5.28i4805, 33207,4718/1 = 330(WE) 91
1236447/4aaMt3),422125,4/ .4.58<: :mix 0 3)38(1402) (aP,a),a3010/./7 42 ¢ 2 711(NI 3). , E)22(2651 .
4 244.64124,7477mix 6228(MO) 8 23)7a) 93

Table 6

Compound |Synthesis

No. Method TH-NMR (cpCly, &, ppm) IR (KBr, v, cm ') or MS

1 a :::: ii:, :: 2.89 (2H, s), 3.35 (2H, s), 4.27 (2H, s), 7.40 (1H, d), 7.75 (1H, dd), 2211 (M)

2 R R i 2211 (@

: I P e A 2211 (@

2 a 2::: Ei: :: 1.69 (2H, m), 2.92 (2K, t), 4.19 (2H, s), 7.39 (1H, d), 7.71 (1H, dd), 2209 (CN)

5 a 3’..9: :i:, :;;'2:..:;3‘:&'5;), 2.58 (2H, t), 3.11 (2H, t), 4.21 (2H, s), 7.39 (1H, d), 2210 (CH)

6 E 2;: :i:, :;, 3.31 (2H, t), 3.63 (2H, t), 4.28 (2H, s), 7.38 (1H, d), 7.73 (1H, dd), 2211 (CN), m/z = 318 (M+H)
7 E 3.3,: :i:, :;;'3::6&::&’1-.;; 3.36 (2H, @), 3.61 (2H, t), 4.27 (2H, s), 7.39 (1H, d), miz = 332 (M4E)

8 E :g: :i:, :;, ::: :i:, :;J,'sfgsazr;(;l't‘)j; 3.34 (2H, t), 3.61 (2H, t), 4.27 (2H, =), m/z = 346 (M+H)

o E 1.37 (3H, t), 2.33 (2H, t), 3.38 (2H, @), 4.42 (2H, s), 7.51 (1H, s) 2213 (ON), mfz = 338 (M+H)
10 E ?;: fi:, :: 1.75 (2H, q), 3.32 (2K, t), 3.36 (2H, t), 3.62 (2H, t), 4.42 (2H, s), 2214 (CN), m/z = 352 (MeH)
1 a :;: fi:, ;: 3.38 (3H, s), 3.61 (2H, t), 4.30 (2H, s), 7.38 (1H, d), 7.72 (1H, dd), 2212 (CN)

12 a ::: i:, :;::lis;u(;lm:”, 1.65 (2H, m), 2.96 (2H, t), 4.19 (2H, s), 7.38 (1H, d), 2210 (M)

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

14 a 1.30 (3H, t), 3.03 (2H, q), 4.20 (2H, s), 7.39 (1H, d), 7.71 (1H, dd), 8.34 (1H, d) 2210 (CN)

15 a 1.29 (6H, d), 3.15 (1H, sept), 4.20 (2H, s), 7.39 (1H, &), 7.70 (1H, dd), B.34 (1H, d) 2210 (M)

16 A zzj :::, :;, 2.54 (2H, t), 3.06 (2K, t), 4.26 (2H, s), 7.37 (1H, d), 7.73 (1H, dd), 2211 (cN)

v B 3 cw w2 on @) s an @ s oam o o 2207 (@m)

18 ¢ :i: :i:, :;, 1.65 (3H, d), 2.91 (2K, m), 4.13 (1K, q), 7.36 (1H, d), 7.72 (1H, dd), 2206 (CH)

10 a 1.28 (3H, t), 3.03 (2H, q), 4.32 (2H, s), 7.47 (1H, s) 2213 (CN)

20 I T e 1635 (c=0)

21 A ?::?ci:sd;j?lsf,zéi:;é 3(1;: ;:H, q), 4.60, 4.61 (2H, s), 7.31, 7.38 (1H, d), 7.54, 1691 (c=0)

22 a ::2: ii:’ :: 3.25 (2H, m), 3.74 (3H, m), 4.44 (2H, m), 7.29 (1H, m), 7.58 (1H, m), 1702 (c=0)

2 o R e e e e w/z = 259 (eei)

2.12, 2.13 (3H, s), 2.72 (34, t), 3.57, 3.58 (3H, t), 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), 3.01 (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 (2K, t), 4.52, 4.55 (2K, 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, d) m/z = 321 (M+H)

2.11, 2.13 (3H, s), 2.67 (2H, t), 3.50, 3.58 (2H, t), 4.67, 4.74 (2H, s), 7.34, 7.38
31 A (1H, d), 7.55, 7.62 (1H, dd), 8.30, 8.32 (1H, d) m/z = 313 (M+H)

733 (6H, t), 2.06 (3H, s), 2.56 (2H, t), 3.09 (2H, m), 4.08 (4H, m), 4.26 (2H, m),
33 a (8, £} (35, 2 (28, ) (2, m) (4, m (28, m) n/z = 353 (M+H)

=

7.32 (1H, d), 7.72 (1H, dd), 8.33 (1H, d)
2.13 (3H, s), 2.90 (2H, t), 3.14 (2H, t), 4.19 (2H, s), 7.44 (1H, d), 8.17 (1H, dd),

34 a 8.47 (1H, d) m/z = 361 (M+H)
1.26 (3H, t), 2.98 (2H, q), 4.19 (2H, s), 7.35 (5H,

35 a (31,4 (28 (28, =) (38, =) n/z = 161 (M+H)
1.29 (3H, t), 3.02 (2H, gq), 4.22 (2H, s), 7.36 (1H, d4d), 7.73(1H, dd), 8.56 (1H, d), _

36 a oo o n/z = 162 (M+H)
1.27 (3H, t 3.00 (2H 4.16 (2H 7.27 (2H, d] 7.35 (2H, d

27 a (31, 1), (24, @), (21, 5), (21, @), (21, @) mfz = 195 (MeH)

39 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 (5H,
m)

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

a1 a 1.25 (3H, t), 2.99 (2H, q), 4.20 (2H, s), 7.11 (1H, m), 7.25 (1H, m), 7.36 (1H, m) mfz = 167 (MH)

42 A 2.54 (1H, t), 3.81 (2H, d), 4.30 (2H, s), 7.40 (1H, d), 7.73 (1H, dd), 8.39 (1H, d) wfz = 206 (M)
3.62 (2H, dd), 4.19 (2H, s), 5.37(2H, ddx2), 5.85 (1H, tdd), 7.39 (1H, d), 7.71 (1H, _

43 a N m/z = 208 (M+H)
4.10 (2H, s), 4.17 (2H, s), 7.33 (6H, m), 7.65 (1H, dd), 8.23 (1H, d

14 a (2, 2 (24, =) (6H, =) ( ! ( ! m/z = 258 (M+H)
1.32 (3H, t), 3.03 (2H, q), 4.23 (2H, s), 7.53 (1H, m), 7.64 (3H,

5 N (34, © (2H, q) (@H, =) (1H, m (34, m w/z = 186 (MeH)
1.32 (3H, t), 3.06 (2H, , 4.31 (2H, , 7.75 (1H, d), 7.93 (1H, dd), 8.68 (1H, d

6 R (=1, t (2H, q) @1, = an, @ C ) a, @ nfz = 230 (4eH)
. . . . . .97

a7 a 2.14 (3H, s), 2.78 (2H, t), 3.25 (2H, t), 4.38 (2H, s), 7.76 (1H, d), 7.97 (1H, dd), nfz = 276 (M+H)

8.72 (1H, d)
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2,20:38,8)1zn)2:.490 ,3-82 apia - 3305E+5) Inil,a),7.12<1.8,act)8)'2:782.83 94
8)g8182).)882)22al,.3,31725.t1,8.34(24,1),4,22(2a,8)8 r7/5 = 344(254;) 112,(3)8.36(27al 95 A
3.43,2,58<27,47924/4.724,1291/7- 309(11+5) 96 4.27.4244 :nvia -3' 317(14+9) apoP.7) 27 702)=7,
dein)1177n /23.4UNn ci )2').8),34],9 33)31,0,2i,.,7)82 111/1 28 303(1429.) .S..n)

Table 7

Compound |Synthesis

No. Method 'H-NMR (CDC1,, 8, ppm) IR (KBr, v, om’) or MS
18 A ::1:1;‘ c(ull‘-ra::l 71;;‘ SH m), 2.81 (2H, q), 3.24 (2K, t), 4.38 (2H, s), 7.75 (1H, d), 7.96 m/z = 290 (M+H)
4 I e e e e B e A w/z = 308 QeH)
50 A ;::z :i: ;; 2.99 (2H, t), 3.72 (2H, s), 4.11 (2H, s), 7.30 (6H, m), 7.64 (1K, dd), m/z = 318 (M+H)
51 " 3(2;4 ;)21-1;)33 T;;E ::H, m), 4.23 (2H, s), 7.37 (1K, d), 7.61 (2H, m), 7.70 (2H, m), 7.91 m/z = 336 (MeH)
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), 4.19 (2H, t), 4.35 (2H, s), €.88 (2H, d), 7.02 (1H, m), 7.31 (3H, m), 7.72 _
53 A (1H, dd), 8.36 (1H, d) m/z = 288 (M+H)

2.01 (3H, s), 3.17 (2K, t), 3.50 (2H, q), 4.24 (2K, s), 5.92 (1H, brs), 7.39 (1H, d), _
54 A 7.69 (1M, dd), 8.36 (1K, d) m/z = 253 (M+H)
55 B 4.08 (4H, s), 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 (2K, m), 7.29 (4H, m), 7.48 (1K, dd), _
57 B 8.18 (1H, d) m/z = 272 (M+H)
3.43 (2K, t), 4.98 (2H, s), 4.53 (2H, t), 7.33 (1H, d), 7.47 (1H, m), 7.60 (1H, m), 7.71 _
58 E (18, dd), 8.03 (20, m), B.35 (14, ) m/z = 316 (HH)
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)
P E 2.21 (1H, 4d), 2.58 (1H, dd), 3.08 (2H, m), 3.32 (1H, dd), 4.31 (2H, dd), 7.39 (1K, d),
7.72 (1K, dd), 8.36 (1K, d)
P E 2.60 (1H, 4d), 2.88 (2H, m), 3.21 (1H, m), 3.49 (1H, dd), 4.31 (2K, s), 7.38 (1H, 4),
7.74 (1K, dd), 8.39 (1K, d)
20 E 2.70 (2H, &), 3.30 (2H, t), 3.73 (3H, s), 4.25 (2K, s), 7.38 (1H, d), 7.72 (1K, dd),
8.35 (1K, d)
0.27 (2K, m), 0/66 (2H, m), 1.06 (1H, m), 2.88 (2H, d), 4.26 (2H, s), 7.40 (1H, d), 7.75 _
71 E (1H, 44, 8.34 (1K, d) m/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, 5), 2.77 (2H, m), 3.08 (2K, m), 4.23 (LH, @), 7.38 (1H, 4), 7.76 _
73 c (1H, 4d), 8.33 (1K, 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 (44, m), 3.63 (1H, m), 4.26 (2H, s), 7.39 (14, ), 7.73 (1K, dd),
76 A 8.36 (1K, d) . m/z = 254 (M+H)
1.36 (3K, 4), 2.11 (3H, 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 (1H, dd), 8.37 (1H, &) m/z = 256 (M+H)
2.11 (3H, s), 2.75 (2H, t), 3.21 (2H, t), 4.27 (2K, 5), 7.00 (1H, dd), 7.89 (1H, td),
78 A 8.1 (1K, d) m/z = 226 (M+H)
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 (lH, dd), 8.36 (1H,

82 A @ 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
(2H, sx2), 4.94, 5.31 (2H, sx2), 7.32 (6H, m), 7.74 (1H, m), 8.38 (1H, m)

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
(1H, dd), 8.37 (1H, d)

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)

85 F m/z = 405 (M+H)

86 F m/z = 316 (M+H)

1.74 (3H, m), 3.18 (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)

920 F 1.39 (6H, d), 3.30-3.40 (4H, m), 5.73 (1H, m), 7.38 (1H, d), 7.73 (1H, dd), B8.37 (1H, &) m/z = 330 (M+H)

0.92 (3K, 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),
8.33 (11, d)

1.00 (3K, 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 (3K, 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)

92 c m/z = 228 (M+H)

95 A 3.68, 3.76 (2H, tdx2), 4.78, 4.88 (2H, sx2), 5.85-6.15 (1H, m), 7.52, 7.56 (1H, sx2) m/z = 309 (M+H)

1.73 (3K, d), 3.16, 3.49 (2H, mx2), 5.27, 5.37 (1H, gx2), 7.33, 7.40 (1H, dx2), 7.56,
7.70 (1H, dx2), 8.36 (1H, d)
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)

96 c m/z = 317 (M+H)
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Table 8 (nnmomnd Synthesis Method n/s - 291 1514-9/ miz 0, 317 04+14/ n/z 353 (04444) 0/0 m
331 (311-11) 22 151 (31410 cm/ 5 295 (2+10) m/s = 331 (04421) m/z m 351 (10+11) m/s (4 315
(11+9) miz m 214 cmfn, 0/2 - 212 (11441) n/s - Ics (m,u) 5/2 = 216 (M+H) 1222, A 293 (844-8/ n/z (-7
313 (14+11) n/z - 314 (74444) m/z -((( 301 04+41 m/s - 337 (14444) m/s - 247 (M+H) m/s = 247
(14+14) m/s - 247 (2+2) 81/1 55 289 (+848) m/s - 372 wan, 0/2 - 325 (55+11) - 411.5284 (14(8) m/z =
258 494440”%& 317 511,8/ n/z (= 331 04+11) n/z - 443 (11110) 45/7 -(7 395 04+41 ",/n - 303 (144-4)
m/z = 317 ( ) m/z rn 315 (M+H) m/s 4( 365 (14+9) m/s 4( 180 (10+14) m/s. - 240 (10+14) 113
001 LnisK) 3,17 NiSzI ?;.? 147 (1."Ri ,,taa 321 ;It.E1

Compound |Synthesis

B -1
H-NMR (CDC1 8
No. Method ( 3, 6, ppm) IR (KBr, v, cm ) or MS
3.59, 3.87 (2H, tdx2), 4.76, 4.85 (2H, sx2), 5.86-6.17 (1H, m), 7.37, 7.41 (1H, dx2), 7.55, 7.62 _
s8 F (1H, dx2), 8.31, 8.32 (1H, sx2) m/z = 319 (M+H)
3.59 (2H, m), 5.11 (2H, m), 6.10 (1H, m), 7.37 (1H, d), 7.60 (1H, &), 8.32 (1H,
a9 A { m) (. m) { m) ( ) ( ) { 5) m/z = 351 (MeH)

2.03 (2H, m), 2.47 (3H, s), 3.09 (2H, t), 4.12 (2H, t), 4.18 (2H, s), 7.38 (3H, m), 7.70 (1H,
1o F lasy, 778 an, @, 8.33 i, @ m/z = 380 (M+H)
1.43 (3H, t 2.10 (2H 3.10 (2H, t 3.20 (2H, t 4.21 (2H 4.66 (2H 7.39 (1H, d

101 P (3H, t), (2H, m), (2H, t), (2H, t), (2H, s), (2H, Q) , (1H, d), m/z = 330 (M+H)

7.71 (1H, dd), B.34 (1K, d)
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), _

102 F 7.38 (1H, d), 7.71 (1H, dd), B.34 (1K, d) m/z = 344 (MHH)
1.25 (3H, m), 2.12 (2H, m), 3.06, 3.12 (2H, 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, 4d), 8.37 (1H, 4d)
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 c = 281 (M+H
2), 7.57, 7.66 (1H, ddx2), 8.37 (1H, m) /2 (MHH)
1.02 (3H, t), 1.72 (3H, d), 3.28 (2H, m), 5.26 (1K, q), 7.37 (1H, 4), 7.77 (1H, d), 8.44 (1H, d

107 c ( ) ( ) [¢ m) ( Q) ( ) ( ) ( ) 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 (MeH)
1.01 (3H, m), 2.03, 2.24 (2H, mx2), 3.32, 3.72 (2H, mx2), 5.03 (I1H, q), 5.60-6.20 (1H, m), 7.37, _

108 ¢ 7.41 (1H, dx2), 7.60, 7.76 (1H, ddx2), 8.39 (1H, d) m/z = 331 (M+H)
0.97 (3H, t), 2.04-2.32 (2H, m), 3.30-3.60 (2H, m), 5.72-6.00 (1K, m), 7.41 (1H, 4), 7.72 (1K,

110 c . 5.14 (1K, = m/z = 367 (M+H)
1.02 (3H, m), 2.00-2.30 (2H, m), 3.14-3.38 (2K, m), 4.94-5.12 (1H, m), 7.26-7.34 (1H, m), 7.60-

111 ¢ .76 (1H, m), 8.38 (1H, m m/z = 295 (M+H)

=

112 ¢ 0.98, 1.05 (3H, t), 2.06, 2.24 (2H, mx2), 3.32 (2H, m), 4.90 (1H, @, 7.38 (1H, ), 7.75 (1K, m), e = 331 e
8.45 (1H, s)
114 c 1(121? s(JBH. 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)
us © el e i, e, s SRS TR OB EE ] w/z = 315 oww)
119 E 3.63 (2H, d), 4.33 (2H, s), 5.38 (2H, m), 5.83 (1H, m), 7.47 (1H, s) m/z ~ 214 (MeH)
120 E 2.55 (1H, t), 3.83 (2H, d), 4.46 (2H, s), 7.55 (1H, s) m/z - 212 ()
121 E 2.86 (3H, s), 4.31 (2H, s), 7.50 (1H, s) m/z ~ 188 omE)
122 E 0.98 (3H, t), 1.69 (2H, m), 2.85 (2H, t), 4.33 (2H, s), 7.49 (1H, s) m/z - 216 (M+H)
124 c 0.95 (3H, m), 1.73 (3H, d), 3.47 (2H, m), 5.22 (1H, m), 7.25 (2H, m), 7.71 (1H, td), 8.58 (1H, d) m/z = 283 (M+H)
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)
129 A 3.96 (2H, m), 4.55 (2H, m), 7.44 (1H, d), 7.74 (1H, dd), 8.44 (1H, d) m/z - 314 (+E)
130 A 1.23 (3H, tx2), 3.4% (2H, qx2), 4.86 (2H, sx2), 7.56 (lH, dx2), B.58 (1H, sx2), 8.74 (1H, dx2) e 301 tem)
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, 4) m/z = 337 (MeH)
132 C [ s sk o wey L FOCE GBI B0 G @ T T w/z = 207 e
133 ¢ ::;(:;odgi ;‘525,/ 51(:03 (cls:,, :;)2,) 3.07-3.52 (2H, m), 5.32, 5.52 (1H, gx2), 7.34 (1H, m), 7.62, n/z = 247 (M+H)
134 ¢ ::ig,(;famc’sﬂa,‘;:’z)a,‘slz"icniﬂfaz;z‘;l), 3.18-3.58 (2H, m), 5.28, 5.53 (1H, qx2), 7.20-7.36 (2H, m}, Wiz = 247 )
135 2 2.94 (3H, &), 4.52 (2H, m), 7.39 (1H, d), 7.71 (1H, dd), 8.34 (1lH, d) wfz = 289 (eem)
136 E 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) m/z = 372 (M+H)
137 F 1.43 (3H, t), 3.37 (4H, m), 4.43 (2H, s), 4.67 (2H, q), 7.51 (1H, s) m/z ~ 322 (MeH)
138 F 1.26 (3K, t), 3.40 (2H, tx2), 3.60 (2H, tx2), 3.74, 4.06 (2H, gx2), 4.43, 4.48 (2H, sx2), 4.95, m/z = 411.0286 (M+H)

[

30 (2H, sx2), 7.20-7.40 (5H, m), 7.53, 7.56 (1H, sx2)

~

.70 (3K, s), 2.97 (1H, m), 3.10 (1H, m), 3.51 (2H, m), 4.31 (2K, dd), 7.40 (1K, d), 7.76 (1H,
139 A dd), 8.40 (1H, 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) w/z = 317 (eH)

0.83 (3H, t), 1.22 (2K, m), 1.55 (2H, m), 3.28 (2H, m), 4.61 (2H, m), 7.40 (IH, d), 7.74 (IH,
141 A dd), 8.34 (1H, d) m/z = 331 (M+H)

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)

142 A m/z = 443 (MeH)
3.70 (2H, m), 4.11 (2H, m), 4.74 (2H, m), 6.81 (2H, m), 7.26 (1H, d), 7.34 (3H, m), 7.75 (1K, d),

143 A (25w (2H m (2H m (28, m (D (o, m @ m/z = 395 (M+H)
8.41 (1H, =)
1.16 (3H, ¢t 3.39 (2H 4.74 (2H 7.39 (1H, d] 7.75 (1H, dd] 8.35 (1H, 4]

124 N e @i, =, @, ), i, ar, (3, aay,  q w2 — 303 (ae)

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, d) 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 (IH,
146 A ad), 8.29 (1H, 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, ad), 8.03 (1K, d
147 A ( m) ( m) ( ) ( m) ( ) ( ) m/z = 365 (M+H)

1.30 (3H, t), 3.05 (2H, q), 4.21 (2H, s), 7.00 (1H, dd), 7.86 (1H, td), 8.18 (1H, d
148 A ( ) ( Q) (: s) ( ) ( ) ( ) m/z = 180 (M+H)

1.29 (3H, t), 3.02 (2H, q), 4.18 (2H, s), 7.53 (1H, d), 7.61 (1H, ad), 8.32 (IH, d
149 A 38 (@ (@2 @ (A (@ m/z = 240 (M+H)
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Table 9

127 LN.,H) 6616 6. 301 IN)

,1=f5 avn = 342 .Lha)

::'“Pc'““d 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 1.62 (3H, t), 3.40 (2H, m}, 4.03 (2H, m), T.24 (2H, d), T.36 (1K, 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. :IJH.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{93!::,':‘;, :’.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 (e
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 -(,ﬁc, 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

114



SynthesisExample14:N-[1-((6-chloropyrldin-3-
yl)methyl)pyridin-2(1H)-ylldene]-2,2,2-trIfluoroacetamlide (Compound 212) (1) 2-amlInopyrldine In
an amount of 25 g (270 mmol) was 5 dissolved In 200 mL of anhydrous dichloromethane, 41 mL (30
g, 300 mmol) of trlethylamine was added, and the mixture was cooled to OC. Next, 38 mL (57 g, 270
mmol) of trifluoroacetic anhydride was added dropwlise over 15 =lutes, and the mixture was stirred at
room tempetatyre for 2 hour | was poured Into
about 100 m E-\ha : Y RStefretto eparatory
funnel and lig ipr-éigH' e Qfgz?méc_ Phase M\@sdg@ggeaqﬁv&ige with 150 mL
of water, wasted ] 150 of a 10 s HC] o, the ' anhydrous
magnesiumy gtdfate @nd coneentrated under reduced pressure, giving 36 g of
2,2,2-trIfluoro-N-(pyrldinZ(IH)-ylldene)acetamlde (yield, 71%). 111-NME (CDC13, 6, ppm):7.20 (1H,
ddd), 7.83 (@), td}-&2Drfi{§Hi d),e35 (LHad), 2007ntLH obrs)2G-NYyIR((ERC 136, ppnpdls.3, 115.5
(q), 121.6, 139.1, 147.9, 149.5, 155.3 (q) MS: m4z = 191 (M+H) (2)
2-chloro-5-chissmhateglplyridia@an eth adfiouan oy @oay 25 dizehhaia)whbatissolved inl20036L of
anhydrous acetonitrile, then 24 g (126 mmol) of 2,2,2-trifluoro-N-(pyridin-2(1H)- ylidene)acetamide
obtained bydthe¥H¥bvETREIhGRf add DeihplmAMARIYespREdsitim éathohBie Weld HEBeddRd refluxing
under heating was carried out for 6 hours, followed by 10 hours of stirring at room temperature.

Following ré&QddcontSetidh Gthe red®idh: mixdfe wiks filteRA, afld thefifratdMRS)conéntrated

under reducf‘erdI Ffel?g%e. Ditelthcyl em?er ﬁ’}/?sdgd%%% toagw56$n&egtrate (teo ef\}‘ecr:t qgrstallirz]mi%n, and the
resulting crystals were E5ifectéd 8y i ation; then thoroughly WA Swith Slethy ethelBnd water. The

10 crystals s SHAMGAEIEAEL aLpLand taduped RIESSHIE ‘af blour AVngRRe o the arger

compound (yield, 66%). 111-NMR (CDC13, 6, ppm):5.57 (2H, s), 6.92 (1H, td), 7.31 (1H, d), 7.80
(1ifgtd), 7.87%( ity 7- F2Ed.i &h. 8cdshpl etion, the reaction nixture 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
15 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
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
25 (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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15(2H, m) C-NMR (CDC13, 6, 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) MS: m/z = 316 (M+H) 20(3) Powder
X-Ray Diffraction Analysis of Crystals In powder x-ray diffraction analysis, measurement was
carried out under the following conditions. Apparatus: RINT-2200 (Rlgaku Corporation) X-rays: Cu-Ka
(40 kv, 20 mA) 25Scanning range: 4 to 40 Sampling width: 0.02 Scanning rate: 19min The results are

given below FIG. 1 D|ffr ction an 183 9 2.4 35. 4)
Differential )écaélsmngP &5l 3megry é )6(? %Yffgréﬁtlaal scannm%-[ cggzraamgstr%?mgagjr%ment was

darned out Holes ol RO AR oaspARRRE YR RSGARSBRP Fk AKTIRYMAREFmPerature

range:50 to 250C (temperature rise rate, 10C4madn)
heating was carried out for 6 hours, followed by 10 hours of

stirring at roomtenperature. Follow ng reaction conpletion,
5 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
10 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
15 (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)
20 (3) Powder X-Ray Diffraction Analysis of Orystals
In powder x-ray diffraction analysis, measurenent was
carried out under the follow ng conditions.
Apparatus: RINT-2200 (R gaku Corporati on)
X-rays: Qu-Ko (40 kV, 20 mA)
25 Scanni ng range: 4 to 40°
Sanmpling width: 0.02°
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The results are shown In FIG. 2. (5) In addition, similar crystals were obtained by using the
methods described In (1) to (lv) below (second to fifth 15preparation methods) to carry out
recrystalllzatlon.The resultingcrystalsweresubjected to powderx-ray diffraction analysis and differentia’
scanning calordmetry under the same measurement conditions as indicated above. (1) Second
Preparation Method 20About 25 mL of hexane and about 25 mL of ethyl acetate were added to
Compound 212 (700 mg) and the mixture was heated to 65C on a hot water bath, effecting complete
dissolution. Th&sdilitlo EQE%Wnye}tJLWn%d to room temperature and left to stand overnight. The
crystals that 25pregjpitated ?p{ wege gongng b@/é‘ilgggi%rrgp@j vyphed with a small amount of a 95:5

solution of hexane and ethyl acetate.The washed crystals were placed In a desiccator and dried for 2
hours undepyqqyced: PIgESWREPINING 34§ Mg ofgwhite crystals. 17 5o Thegresults phpgwder x-ray
diffraction analysis were 5as follows (lglG. 3). Diffraction angle (20):8.5, 14.0, 17.3, 18.1, 19.6, 22.2,
30.8, 35.2 22 Tiwe respuligeof diffegential scanning analysis are shown In FIG. 4. 10(1l) Third
Preparation Method An amount of 28 mL of 2-propanol was added to Compound 212 (1.0 g) and
the Inixture (Was FkéteerteréSGlonSchonivager Caltloyr éffedting ¢dpBlete dissolution. The solution was
slowly returned to room temperature and left to stand 15 overnight. The crystals that precipitated out
were collected by fifratibrd 88 QRdHRld wWihedBh2l affRILRH i0fBL hYopaRBRIWeaBShed @ §stals were
then placed in a desjccator and dried for 2 hours under reduced pressure, giving 695 mg of white

crystals. 20§ eEILOBF diffed&htidl AR ahAng M dIgksiS AR IshbRAS -
Appar atus: DSC 60

Sanpl e cell: al um num
10 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
15 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
20 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
25 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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in FIG. 5. (iii) Fourth Preparation Method About 30 mL of toluene was added to Compound 212
(700 mg) and the mixture was heated to 65C on a hot water bath, 25effecting complete dissolution.The
solution was slowly returned to room temperature and left to stand overnight. The crystals that
precipitated out were collected by filtration and washed with a small amount of toluene. The washed
crystals were then placed In a desiccator and dried for 2 hours under reduced pressure, giving 440 mg

of white 5crystals. Th esultsgg‘_l wder x-ray diffraction apalysis were as follows (FIG. 6).
Difiraction Ao 15676.6. ey, B8 3 ] B B TRt scanning
analysis are, saowp I 16 of - ) kdith Erepayation %‘%I(S?@G pr éQQHF%,mlgPWWESh%M about 2
mL of water were added to Compound 212 (50 mg) and the mixture was heated fo 15 65C on a hot
water bath, gffegfing slisgoldtiqq). I he solution was returned to room temperature and left to stand
overnight. The crystals that precipitated out were collected by filtration, giving 16 mg of white crystals.
The results of diffeThatial ssannisg ahalpsisdse skoway20ti FIG.a&t$wrtheasiaEyxaimplarb4 eAlternative
Method for Step (1) 2-aminopyrddine In an amount of 1.0 g (10.6 mmol) was dissolved In 10 mL
of éhyl acetstef fulloowivsg (WHich 138 mL (1.2 eq) of trdethylamine was added, then 1.62 mL (1.1 eq)
250f trifluoroacetdc anhydride was added under Ice cooling. Stirring was subsequently cached out for
2 hours at rBohf raction angle (260): 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.
10 (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
15 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.
20 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,

25 effecting conplete dissolution. The solution was slowy

returned to room tenperature and left to stand overnight.
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temperature, then 10 mL of ethyl acetate and 10 mL of water were added, after which the mixture was
again stirred and liquid-liquid extraction was carried out. The ethyl acetate phase was washed twice
with 10 mL of water, then dried over 5 anhydrous magnesium sulfate and concentrated under reduced
pressure, giving 1.56 g of 2,2,2-trrfluoro-N-(pyrrdrn-2(1H)- ylrdene)acetamrde (yield, 77.2%).
Synthesis Example 14, Alternative Method 2 for Step (1) 2-ararnopyrrdrne In an amount of 0.94 g (10

mmol) was Odissolvegl 20 of tetrahydrofuran (THF), following which 2.84 g (20 mmol) of ethyl
trrfluoroacetalé and 2.2 %F(S_LO mbn%li) of%rrr%%tlﬁ)ﬁlgraér%{)};yrp r?ne W\Aéer%%dd(éa? a|8re|(.gfq regr(igxrr{én was

carried out fqr|2t2r I&QlﬂrgnTlcdlﬁ %gqﬁ’@gveﬂ l%digtilgtliﬁpl fog%m W|'(])if)h pmiﬂgﬂ@n Wa,sh%arried out

with a silica 15 gel column (developing solvent: 4:1 solution of hexane and ethyl acetate), giving 0.26

g of 2,2,Z-U\ﬁfél&f@d\'-é‘%%}gﬂﬁl?s(l'vﬂsvlédqmﬂc AEEdR (vield ol 3HEW) c SandresiiaxatppledL4,

Alternative Method 2-chloro-5-chloromethylpyrddrne In an amount of 3.00 g 20 (18.6 mmol) was
dissolved Irf 30 n2- dfantydumngedrmesoyltarthaprrdeMer), 4id6 agl81aonmyl) of 2-vdiareopyrrdrne
was added, and the mixture was stirred out at 80C for 8 hours and at room temperature for 5 hours.
Follwing redstidinatampletion, DMF was distilled off under 25reduced pressure and acetonrtrrle was
added, whereupon a solid separated out. The solid was collected by filtration, thoroughly washed with
acetondtrlle, then dA&d, 'ghsiHb 250704 oPLA@RENIrob§stidfH-Biy B a1t petRl 1M SI(EH MBI Re
hydrochloride (yield, 44%), 111-NMR (DMSO-d6, 6, ppm):5.65 (2H, s), 6.96 (1H, t), 7.23 5(1H, m),
7.57 (1H, di*S7.88'19"H)(7l9® (18] 'm), 8.28 (1H, m), 8.49 (1H, d), 9.13 (2H, brs)  An amount of 50
mg (0.20 mmal) of 1-&6-chloro rddin3- 1_)met%ylbo rd%l -2(1H)limIne hydrachloride gbtained by the
above methﬁgf éé‘%ﬁ[ Sed }ElsemL{]g nhydrou %O %h romﬁhﬁe, 1%% 8’(1.6%' mol) of
DMAP and 9 Mg (03%24 5g,m0950f slfluoroacetdc anhydride were added In this order under Ice cooling,
and the mixture was stirred for 1 hour at room temperature. Following reaction completion, the reaction

mixgure was dilutegyathy dehlaremethane, masdiad Bpwidle dfh higroshiarissadd dhenghitagrover

anhydrous magnesium sulfate. Dichloromethane was removed by distillation under reduced pressure,
giving the tangeFc@mppund In an amount of 42 mg (yield, 67%). The NMR spectrum agreed with that
of the product obtained by the 20method described above. Synthesis Example 15:

2,2-ddbromErN)[1K(6-chidro pyaidai-Bopl veethgt) pyrddin-2(1H)-ylideneliacetamdde (Compound 241)

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
15 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
20 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)

25 of trifluoroacetic anhydride was added under ice cooling.

Stirring was subsequently carried out for 2 hours at room
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An amount of 200 mg (0.78 mmol) of 1-[(6-chloropyrddin3-y1)methyl]pyrddin-2(1H)limine
hydrochloride obtained In 25the method described under"SynthesisExamplel4, Alternative Method,"
238 mg (1.95 mmol) of DMAP and 224 mg (1.17 mmol) of EDC-HC1 were dissolved In 10 mL of
anhydrous dichloromethane, following winch 101 JIL (202 mg, 1.17 mmol) of dibromoacetic acid was
added and the mixture was stirred overnight at room temperature. Following reaction 5 completion,
the reaction mixture was diluted with dichloromethane, washed once with wagter and twice with 1%
actuoous HEE TG v St hyb oy o SaTH] St 2t caRGerneld ciey AL ced
pressure. GinQ g dApt camparnd ) &R amAuniANAY.FE (eld, A5elnl GAL-NAE RC1S 6,
ppm):5.56 (2H, s), 5.99 (iH, 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),i& d1H; BLENMR (GPG 10 6wBBMY 46 .&B. bt 13.7TheL 8; hgf-8addPek d38.2,
139.7, 141.2, 149.5, 152.0, 159.4, 172.2 15Synthesis Example 16:Nillif(6-chloro-5-fluoropyridin-3-
yl)methyl) pyheise? (heig-ylildeneld? ,Lvid-tréluaraacetaomige Eompoend 22Fen dri ed over
2-chloro-3-fluoro-5-methylpyridine In an amount of 4.00 g (27.6 mmol) was dissolved In 80 mL of
carbon tetrautiyiideug0 folondsy winch . 8tge(4 addnmol) af N-bedradsudettemidecained 20 mg of
benzoyl peroxide were added and the mixture was refluxed overnight under heating. Following
reaction coMpRSFOH, ehe EHACHBE MixRfte W refurdedth rbbmuehthdrafuy! tshderdfatl under
reduced pressure, and 25purified by sjlica gel column chromatography (hexane/ethyl acetate = 19:1),
giving 3.06 Y &£ b @{P?yﬂ%{mo% Liubfoyidine (yield, 51%). 111-NME (CDC13, 6,
ppm):4.45 ( , 5-(bromomethyl)-2-
fAydrous

chloro-3-flu FrEF “by-the e Methotwas - ssolved
acetondtrile, followgn ' : 2 ) of -trifjuorg-N-{pyrddl (]"51')‘?
yIIdene)acetamd(;IAg o%ﬂmgg%@rt‘agerqr%etﬁgjnlénﬂ's%ﬂﬁaeﬁs Ing Egél%jledlg, riStt%p 1 ! ganc}/\%g mg (0.26
mmgl) of pajpssidm erfbpRateoveie afdedin tis ards @shreflkfng upger Bapkirg Was@arried out
for 7 hours. Following reaction completion, the reaction mixture was returned to room temperature, the
Insoluble mattgnwgs filgedntf| andbtheet hyl trifl uoroacetate 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

15 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

20 (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

25 reduced pressure and acetonitrile was added, whereupon a

solid separated out. The solid was collected by filtration,
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15 filtrate was concentrated under reduced pressure. Diethyl 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 compound In an

20amount of 29 mg (yield, 40%). 111-NME (CDC13, 6, 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) MS: m4z = 334 (M+H)

SynthesisExamplel7: é’[l_ 6-flugropyridin-3- .yl)methyl) rigi -2(1H)-ylidene)-2,2 2-trifluqroacetamide
A R e A A/ e i

(Compoun ylpyridine in an amount of mg (4.50"'5 issolved in

50 mL of caébon [ﬁtrachlf_rifj quglﬁy\grpg)w}iqra;@_osg é@?ﬁépﬁwa %f},l}lfqipmoEH%pg]ijen%nd 20 mg

of benzoyl peroxide were added and refluxing under ting was cafried out for hours. Following
reaction compigtisi the rerctiof rapdureswss returned to room 10 temperature, the solvent was
removed by distillation under reduced pressure, and purification was carried out by silica gel column

chromatograghyRexanethy] acstate sn39:1), sivisy 30GIMasef S-Braygomethy1t3-flugropygridine
(yield, 35%). An amount of 57 mg (0.30 mmol) of 5-bromomethy1-2- 15 fluoropyridine obtained from
the @above rdtHodyas dissdivetitn 1d) mL bf@Mhhikbusdcet@ni@dle( foHowing wick8sT irtd) (0.30
mmol) of 2,2,2-trifluoro-N-(pyridin-2(1H)- ylidene)acetamide synthesized by the method in "Synthesis
Example 1470Stef-(48 drik69 Mg (@5bMkd} ofSthssium 20carbonate were added in this order and
the mixture was refluxed under heating for 6 hours. Following reacti%réfcom letion, the reaction mixture

was returned to rooth @FEIaRE, (RY ifBbIHe AtatlIt s fferdd biPaRdlRE ARMAE Ak
concentrated under reduced pressure,,25Purification was carried out by silicg gel column
BT SRR O Rl B R S

n
chromatograp {/ ane/ hELtAté mg of théetarget com unabeg/ield, 23%).

élolsTmEr(n F?égsl,fa 1%{?852))%%&%3 %)?éﬁ%ﬁéé’otﬂ?fe%%i n B 7o (hrghroBs (H. d),
10 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
15 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

20 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
25 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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MS: m/z = 300 (M+H) SynthesisExample18:N-[1-((6-bromopyrddin-3-
yl)methyl)pyrddin-2(1H)-ylldene]-2,2,2-trIfluoroacetamdde (Compound 231) 10An amount of 500 mg
(2.92 mmol)of 2-bromo-5- methylpyrddine was dissolved In 15 mL of carbon tetrachloride, following
winch 623 mg (3.50 mmol) of Nbromosuccindmide and 10 mg of benzoyl peroxide were added and
the mixture was refluxed under heating for 19 hours. 15 Following reaction completion, the reaction
mixture was retuned to room temperatyre and copcentrated under reduced pressure, then purified by
silica gel cj}m;?h%ﬁgkog%pr%e%;neWﬁ a%b?aﬁgivfggﬂ,ngiv@g 3 (r%g 8 Lé%%r%%%-
bromomethaﬂp ' d‘? % - EVSﬁD 13,6, ppm); (2H, s)4 7 (r]rhjf , 7.59 (1H,
dd), 8.38 (1 ,é(/fgqg}npgr%k% rcf?()?O)rm%lo(Il(%%‘BMr%mo )oF %—bﬁﬁno-@n bfgré%me ylr}yrgdhylne obtained by the
above methgd wias isslyest INcLOawiofaaby desscgirndvtie. fpiewing 2Ryhich b mag (0.28
mmol) of 2,2,2-trlfluoro-N-(pyrddin-2(1H)- ylldene)acetamdde synthesized by the method described In

"Synthesis bxampilgyh#, Step (1)"rassh46 merPsdanmal) of potagedlimadrhgnate waes added In this
order and refluxing was carried out under heating for 6 hours. Following completion of the reaction, the
reabtion mixtorghalsi sreturnetine roome@etiperaturenthd selubleasatterdivasir@tlovedibytfiltration,
and the filtrate was concentrated under reduced pressure.Diethyl ether was then added thereto,
whereupon@ &A1l cPEEBRBRRNSuUt. THRSSRR vRIRCCOIIvEeR byailteatioANdadhedcCRitiiethyléher, then

10dried under reduced pressure In a desiccator, giving the target compound In an amount of 81 mg

(vield, 8206 A49NRMEKEDCIRSB, Bpin§S £ B ANEHPHUH TRONES (1M sul fate and

concentrated wunder reduced pressure, giving the target

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

10 '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

15 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,

20 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

25 purified by silica gel colum chronmatography (hexane/ethyl
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d), 7.78 (2H, m), 7.84 (1H, d), 8.44 (1H, d), 8.53 (1H, d) MS: m4z = 360 (M+H) 15Synthesis Example
19:2-chloro-Nill-((6-chloropyrcildn-3- yl)methyl)pyrddin-2(1H)-ylldenelacetamdde (Compound 236)

An amount of 70 mg (0.27 mmol) of 1il(6-chloropyrcildn3-yl)methyl]pyrddin-2(1H)-Imine hydrochloride
obtained by the method described In "Synthesis Example 14, Alternative 20 Method" was dissolved In
4 mL of anhydrous dichloromethane, following which 82 mg (0.67 mmol) of DMAP, 25 mg (0.27 mmol)

of chloroacetdc. acid and 62 mg (0.32 mmol) of EDC-HC1 werg added In thi [%e_r d the mixture
was stirred %%an%ﬁt at ro?oémrqtzmpglra\&bpeq o1|§§/?n% rgqac;%n cérﬁgf)e%qnﬁ,]ﬁef 2 re%% ioh Pnixture was

diluted by agg}qugllcgh%;pmﬂﬁ@e(w%?r&d \é/itb)@vyater and 1% aqueous HC1, and dried over

anhydrous magnesium sulfate, then concentrated under reduced pressure, giving the target compound

in an amoumhom@%@tiﬁpg 5%). 1&%—,HMR (GDgH 3 g*_ppr%%f.lf(gh!, 9()1ﬁ-46o(3 , Sg 684 (1H, 5

td), dd), MS: 7.31 8.32 m/z = (1H, (1H, 296 d),7.60 5),8.’45 +H) * (1H, (1H, td),7.64(1H,dd), d) 7.80
(1H, s)
5 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
10 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
15 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
20 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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(1H, SynthesisExample20:N-[1-(1-(6-chloropyridin-3-
yhethyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide 10(Compound 237) An amount of 44 mg
(0.23 mmol) of 2,2,2-trifluoro-N(pyridin-2(1H)-ylidene)acetamide obtained by the method in "Synthesis
Example 14, Step (1)" was dissolved in 8 mL of anhydrous acetonitrile, following which 72 mg (0.23
mmol) of 15 1-(6-chloropyridin-3-yl)ethyl 4-methylbenzenesulfonate synthesized by the method
et PRI B S, 25058 QR A e
completion, 29 the 1BACHBNMpfYTe ¥as felIMafkinsioom seraperatpie, e insoluble qeatter was
removed b ; : ncentrate
waspurifiedpyﬂﬁg@gﬁ{golggmchromatography (hexanel/ethyl acetate = 3:1), giving the target
compound in 25an amount of 24 mg (yield, 32%). 111 -NM* (CDC13, 6, ppm):1.89 (3H, d), 6.89 (1H,
td), 7.08 (1H, q), 2321(lbk, o) 57.66t(AA, pig i di7 6d2HNnmarS. 4dnbilidt d)oB.380(LHg) CANMR (CDC13,
6, ppm):19.2, 55.1, 115.1, 117.4 (), 122.0, 5124.8,133.7,135.2,138.4,141.4,148.6,151.9,159.1, 163.9
(g) MS: m4pe830 (Masl) ShirsisedisEfamipie2 BRNll-((6-crobropyaidhes- tetrachl ori de,
yl)methyl)pyridin-2(1H)-ylldene]-2,2-dilluoroacetamide 10(Compound 238)  2-aminopyrldine In an
amount of 400 h4angs W6l whs?@soiiéd 116 10WRL bf 8hhYHrBuSMSHEFIrhEIRafe, AilBwing which
322 laL (490 mg, 5.11 mmol) of dilluoroacetic acid, 982 m ét%jto mmol) of EDC-HC1 and 622 mg
(5.11 mmol¥Bf DA 5RERF QY bedP GhEhE tnidtifeiw dHtGodrf kb ipeRgurknder

heating was carried out for 2.5 hours. Fol | owi ng reaction

OV

conpletion, the reaction mxture was returned to room

10 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-

15 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

20 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.

25 Purification was carried out by silica gel col um
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for 61 hours. Following solution completion, the reaction mixture was diluted with dichloromethane,
washed once with water and twice with 1% aqueous HC1, then dried over anhydrous magnesium
sulfate, and concentrated under reduced 20pressure, giving 102 mg of 2,2-dilluoro-N-(pyrldin-2(1H)-
ylldene)acetamlde (3/geld, 14%). 111-NME (CDC13, 6, ppm):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 mg (0.58 mmol) of 2,2-dilluoro-N-

25(pyrldin-2(1H)-ylldene)acetamlde obtained by the above method was disgolyed In 10.mL of
anyerous SRR FEIDoACHE (B8 BH) of SENBI 5 chidrcmetyiybicndh¥oBRed in 5 mt
of anhydrous,acgjolfjlle Wéslagrq&gt fq{lgmmn?}g,%mg (%@%r_nmol) of potassium carbonate was

added, and refluxing under heating was darned out’for 140 5 minutes. Following reaction completion,

the reaction pixjue W@&fpggrngd t?J m terrgpggtu&,g)he ézgol@lg@aéttfgyvafsd)emoggg by filtration,
and the filtrate was concentrated under reduced pressure. Ether was added to the concentrate,
whereupon (@$glidiyeparatzel gutHThedplid vy 1Qamecttd b fin@tipnrandihoraudily diied, giving
63 mg 15 of the target compound(yield,37%). 111-NME(CDC13,6,ppm):5.52(2H,s),5.90(1H,t),6.79(1H,
td),8.33(1H)),7.818H, 0. 7d)1H,dd),7.85(1H, dd),8.45(1H,d),8.50(1H,d)
C-NMR(DMSO0-d6,6,ppm):53.0,111.0(t),115.2,120.7,

124.7,131. Mp40.6M £1.5,13302 (18, 150.9,158.3, 169.4 (t) MS: m4z = 298 (M+H)

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)

10 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.

15 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%.

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

25 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 Example 22:2-chloro-Nil1-((6-chloropyrcildn-3-
20yl)methyl)pyrcildn-2(1H)-ylldene]-2,2-dilluoroacetamdde (Compound 239) 2-aminopyrddine In
an amount of 200 mg (2.13 mmol) was dissolved In 5 mL of dichloromethane, following which 491 mg
(2.55 mmol) of EDC-HC1, 311 mg (2.55 mmol) of DMAP and 187 25laL (2.23 mmol, 290 mg) of
chlorodilluoroacetdc acid were added In this order and the mixture was stirred overnight. Following
reaction comgletian, the reaction mixture was diluted with dlchlgromethane, washed with water and
1% hydrochlo & Q&%s Ltr?en%(r?ergjg)\?er%fhy fous n?e(ijL nesﬂrr]n(a;l%r ater:r%iv{;lsg Jgfg% rrr%D gp o

z-chloro-2 Zlyoee AEyEl 22 A ensisesiamie (e a4 TLRNMR(ERGYS o

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 mg

(0.33 mmolygk2-@ieio-adchlei@metindiyildine sisselved 8 6 oL of aurydrous £ pegiaifille was
added to 68 mg (0.33 mmol) of 2-chloro-2,2- dilluoro-N-(pyrldin-2(1H)-ylidene)acetamlde synthesized

by the aboveompthead, dollovang which 5¢ swr(0.30 mmolhef peeasttno sarboinateneas agaled and
refluxing under heating was carried out for 1 hour. Following reaction completion, 15the reaction
mixture was edturnetito tcom temperdtarpeier corcenttdied undeokedlced priskare. Diethyl ether
was added to the concentrate, whereupon a solid separated out. The solid was collected by filtration

and dried, dfRFBRGthdarget oA In ANEmbie of k9 highRelNas§oPG el INMELCDC13, 6,
ppm): 5'56(&r|;ld%)r’G'QEé%jﬂg)éZj'sgr(J%lgésdl}re. Diethyl ether was then added
thereto, whereupon a solid separated out. The solid was
collected by filtration, washed with diethyl ether, then
10 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)

15 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

20 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

25 reaction mxture was diluted by adding dichloronethane,

washed with water and 1% aqueous HO, and dried over
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7.82(1H, m), 7.91(1H, dd),8.02(1H,d),8.45(1H,d), 8.48 (1H,d) C-NMR(CDC13, 6, ppm):
53.8,115.2,120.1(t),122.1,124. 8.139.0. 140.0. 142.3,

10

15

20

25

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 niL of
anhydrous acetonitrile, following which 72 ng (0.23 mol) 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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150.0,151.9,159.1,159.1,165.8 25 (t) ~ MS: m4z = 332(M+H) 130
111-NME(CDC13,6,ppm):5.59(2H,s),6.86(1H,t),7.32(1H,

10

15

20

25

'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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d),7.78(1H,td),7.91(2H,m),8.43(1H,d),8.50(1H,d) 131 131 hesisExample23:2,2,2-trichloro-N-[1-((6-
chloropyrddin-3-y1l)methyl)pyrddin-2(1H)-ylldenelacetamdde (Compound 235) An amount of 70 mg
(0.27 mmol) of 1-[(6-chloropyrddin- 5 3-yl)methyl]pyrddin-2(1H)-ImIine hydrochloride obtained by the
method In "Synthesis Example 14, Alternative Method" was dissolved In 4 mL of anhydrous
dichloromethane, following which 94 laL (0.68 mmol, 68 mg) of trdethylamIne and 33 jig (0.27 mmol,

49 mg) of trichloroacetyl chlorj ere added In 1Q this,order, and the mixture was stirred at room
t?f"loernl %AF E%II(():(N&%\Q/ n{nﬂ% oq Q-CI’SH ro-?—chd%rdc’)g}%fp%{\ﬂ]vé)mlcqln

temperature hour. Ing reaction completlon, water was a e reac%on, and

iuid-liuid gtiagionyvas faraed gyt wih dighigiamstiians carlier; The ajganicasg was

washed once with water and twice with 1% 15hydrochloric acid, then dried over anhydrous

magnesiuny gylfagqiang Gamcentralechyndey _rggump?es(wr?,d@iggy | gtheravapadded jashe
concentrate, whereupon a solid separated out. The solid was collected by filtration and dried, affording
the target caayedind aman pefdundiafdlumd0(ieldt 62%) VdS: wdizr+ 884 GUt-HY or 140
SynthesisExample24:N-[1-((6-chloropyrddin-3- 25yl)methyl)pyrddin-2(1H)-ylldene]-2,2,3,3,3-
perfiafluoropiopinesndde (Cophpamic@42)r eact-aminopgrigingt (300, mg,t &9 mimal twasdissolved
in 15 mL of anhydrous dichloromethane, following which 919 mg (4.78 mmol) of EDC-HC1, 583 mg
(4.78 mmolbKDWM AP ARF39Y S4U{6EE! md,03.830AMolf B PERRFILbRproplthic lakkPiveks e

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
10 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)
15 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-

20 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 mmol) of EDCG-HA, 311 ng (2.55 mmol) of DVAP and 187

25 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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5added in this order and the mixture was stirred overnight at room temperature. Following reaction
completion, the reaction mixture was diluted with dichloromethane, washed once with water and twice
with 1% hydrochloric acid, then dried over anhydrous magnesium sulfate and concentrated 10under
reduced pressure, affording 85 mg of 2,2,3,3,3-
pentafluoro-N-(pyridin-2(1H)-ylidene)propanamide(yield, 11%). To 77 mg(0.32 mmol)of
2,2,3,3,3-pentafluoro-N- (pyridin-2(1H)-ylidene)propanamide obtained by the above 15 method were
ciden 52 MO0 o e s S oy RS o b o LA ey
acetonitrile.@ppuA}Qe@g B3 mrapgmf@pmi%r@rbomﬁgemggerwww t%p@ftureawgs redyixed

under heating for 11 hours. Following reaction completion, the reaction mixture 20was returned to
room tempe{agec Heoinseluble: Mmatter wasrempvesdoy Birafion theolilyaterwgacongantrated
under reduced pressure.The concentrate was purified by silica gel column chromatography
(hexane/ethylilatatate 1§)vafiording3hertargét cRnmpow binZarpadicdunt of d2Mng Ap(yidicn-10%).
111-NME (CDC13, 6, 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), 8.58((1H) dy MSteng) acsicaii-€ld) §8yrinesisE&mple25:N-[1-((2-chloropyrrnadrn-5-
yI)methyI)p){rldIn-2(1H)-yIIdene]-2,2,2-tr|fluoroacetamrde (Compound 243)
2-chloro-5-rtgthiiByrt§ddne (1604 @PreiL3 mmoell¥aé Hissol@l, In 30GaL oithrboh tetfackforide, 1.73

g (9.75 10 mmol) of N-bromosuccrnimide and 20 mg of benzoyl peroxide were added, and the

mixture wad féfiu 'ur‘ﬁjcﬁ%e(ajciﬁg 13 6 mdure. ki Wi%%action completion, the reaction mixture
was returned to rogm tem eé;]zrall{ure,o nc%rétrat%{cé ljzngﬁr)r%%uc%%_grgsiurrﬁq, an _pctwlflggoqy5glllca gel

column chromatography exane/ethyl'aceta ording 641 mg of 5-
chloronmet hyl pyridine dissolved in 6 nL of anhydrous
10 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,

15 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%.

20 '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

25 (t)

M5 mz = 332 (MtH)
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bromomethy1-2-chloropyrlidine (yield, 38%). 111-NME (CDC13, 6, ppm):4.42 (2H, s), 8.66 (2H, s)

An amount of 104 mg (0.50 mmol) of 5-bromomethy1-2- chloropyrldine obtained by the above method
was dissolved In 20 6 mL of anhydrous acetonltrlle, after which 96 mg (0.50 mmol) of
2,2,2-trlifluoro-N-(pyrldin-2(1H)-ylldene)acetamrde obtained by the method In "Synthesis Example 14,
Step (1)" and 76 mg (O 55 mmol) of potassium carbonate were added and the mixture was refluxed

under heati 4 ged to room
temperature; i ; iy ated under

reduced pres S?rtmd eﬁh%r Wi ﬁQﬁﬁ?l‘?. elcapﬁewat,q) =TTt gc':é)glgrﬁecﬂ)@rated out. The
solid was cot and dried

under redugethpy Hae,gajg)rdlng the target compound In an amount of 92 mg (yield, 58%). 111-NME
(CDC13, 6, ppm):5.54 (Z2H,s), 6.98 (1H, m), 7.87 (1H, m), 8.18 (1H, m), 8.48 (1H, m), 8.83 (2H, m)
10C-NMR (CDC13\6, apon)rfi0.@f 11806, nigl 7( (a2 1 28ndn 1127 &, 139[2, 8429 ,ck%h§r 160.8-(2C),
161.4, 163.8 (q) MS: m4dz = 317 (M+H) Spectral data for compounds obtained by methods
simflar to thasglIh 183ty dis Exadipled (L iHh-A5auireshdwrd froThblesi X510 @iy a1 ngdbléoyo 10

'14MR(C0C13,8,PPM)
the nethod in “Synthesis Exanple 14, Alternative Mthod” 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
10 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%
15 hydrochloric acid, then dried over anhydrous nagnesium
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
20 (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-

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

pent af | uor opr opanam de ( Conpound 242)

131



IHN4B1), v, on') or MS 212 5.57 (15, (28,s), dd),7.99 6.92 (111, (114td),7.31(1H,d),7.80
del),8.48(211,m) (113, td), 7.87 8/2- 316 (51+1) 213 5.61 (19, (2E,2), d),6.53

10

15

20

25

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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6.92 (111, (15,dd),7.66(15,25,7-81 d) td), 7-97 m/m = 322 (85+11)' 214 5.74(5H,s), (28.m),7.73 5.40
(111, (211,0,6,45(15,tab1.29 dd).8.12(1E,dd),8-40(15,d) (15, d), 7-46 m/z sr 278 (14+)))

'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)

5 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
10 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
15 (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
20 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.
25 Following reaction conpletion, the reaction mxture was

returned to room tenperature, the insoluble mtter was

133



215 216 217 216 219 220 5.53 (15, 5.54 (15, 5,49 (114, 5.56 (15, 5.60 (15, 5.56 (1)!, (2)3,2), 2),8.49
(21).s), dd),6.48 (25,s), &)f8.44 (211,8), d) (214,2), m) s), s) 7.34(191.d),7.71(1)3.dd),7.87
(15,d).8.55(15,2) 7.34(11).d),7.70(11).m).7.80

10

15

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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(111.d),8.64(1E,m) 6,85(15,dd),7.35(15,d),7,76 (12,a).8.62(15,9) 7.68(15,2),7.74(111,dd),7.84
7,69(15,5).7.72(15,td),7.85 6.97(15,d),7,67(1502),7,90 (191. (111. (15, (15, (15, (1E, dd), m). dd), d),
20. d), 7.94 7.88 7,85 8.58 6.87 5.61 8/2 = m/6 = 61/z = mix = 61/6 = m/z = 350 334 350 356 340 356
(11+8) (1446) (M+H) (WEI) (31+H) (M+E) 221 2.31

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 m/z = 316 (M+H)

(lH, dd), 7.99 (1H, dd), 8.48 (2H, m)

5.61 (2H, s), 6.93 (lH, dd), 7.68 (lH, s), 7.83 (1lH, td), 7.97
213 (1H, d), 8.53 (1H, d) m/z = 322 (M+H)

3.74 (3H, s), 5.40 (24, s), 6.45 (1H, td), 7.29 (1H, d), 7.46
214 (28, m), 7.73 (1H, dd), 8.12 (1H, dd), 8.40 (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) n/z = 350 (M+H)

5.54 (2H, s), 7.34 (1H, 4), 7.70 (1H, m), 7.80 (1H, m), 7.88

216 | (1m, dd), 8.48 (1H, d), 8.64 (1H, m) m/z = 334 (M+H)
5.49 (2H, s), 6.85 (1H, d4d), 7.35 (1H, d4), 7.76 (1H, dd), 7.85

217 | (1H, ad), 8.44 (1H, d), 8.62 (1H, s) m/z = 350 (M+H)
5.56 (2H, s), 7.68 (1H, s), 7.74 (1H, d4d), 7.84 (1H, d), 8.58

218 m/z = 356 (M+H)
(1H, d)
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 (34, s), 5.50 (2H, s), 6.98 (1H, m), 7.34 (1H, d), 7.73

221 m/z = 330 (M+H)

(1H, dd), 7.77 (2H, m), 8.42 (lH, d)

2.40 (3H, s), 5.49 (2H, s), 6.70 (1H, 4d), 7.32 (1H, d), 7.70

222 (1H, d), 7.86 (1H, dd), 8.37 (1lH, s), 8.43 (1H, d) m/z = 330 (M+H)

2.29 (3H, s), 5.52 (2H, s), 7.32 (1H, d), 7.62 (1H, s), 7.65

223 (1H, dd), 7.88 (1H, 4d), 8.46 (1H, d), 8.50 (1H, d) m/z = 330 (M+H)

5.58 (2H, s), 6.81 (l1H, m), 7.37 (4H, m), 7.77 (2H, m), B.50

224 (1H, d) m/z = 281 (M+H)
5.52 (2H, s), 6.85 (18, m), 7.30 (28, d), 7.36 (28, 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 (l1H, m), 7.26-7.35 (2H, m), 7.78 (1H, td),

226 |7 g6 (1H, m), 8.63 (2H, m), 8.67 (1H, d) w/z = 282 (D)
5.54 (2H, s), 6.89 (1H, td), 7.76 (1H, dd4), 7.80 (1H, td), 7.85

227|(1u, d), 8.29 (1H, d), 8.57 (1H, d) m/z = 334 (M+H)
5.62 (2H, s), 6.90 (1H, t), 7.69 (1H, 4), 7.81 (1H, t), 7.88

2281y, 4y, 8.06 (1H, d), 8.56 (1H, d), 8.78 (1H, s) m/z = 350 (M+H)
5.56 (2H, s), 6.89 (l1H, td), 6.94 (1H, d4), 7.79 (1H, td), 7.87

229 m/z = 300 (M+H)

(1H, d), 8.03 (1H, m), 8.31 (1H, s), 8.54 (1H, d)

5.49 (2H, s), 6.89 (1H, t), 7.79-7.90 (2H, m), 8.04 (1H, 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 (1, 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
234114, m), 7.77 (1H, d), 7.89 (1H, m), 8.42 (1H, m), 8.49 (1H, s) m/z = 330 (M+H)
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(15, (35,s), dd),7.77 5.50 (25, (25,s),6.98(15,m),7.34 m),8.42(11S)d) (15, d), 7.73 rn/a= 330 (M+H) 222
2.40 (15, (37),5), d),7.86 5,49(2R,s).6.70(19,dd),7.32 (111,dd),8.37(111,s),8.43(1E,d) (11), d).

Table 11
No. 'NMR (CDC1,, §, ppm) IR(KBr, v, cm ') or MS
. , ;6. . T , . 7.7 . 7. . .
235 |3:59 (2H, 8), 6.86 (1H, t) 32 (1H, d) 8 (1H, td) 91 (2H, m) w/z = 364 (M+H)

8.43 (1H, d), 8.50 (1H, d)

.17 , ;5. . ;6. , . 7. . 7. .

236 |4+17 (2H, &), 5.46 (2H, &), 6.64 (1H, td) 31 (1H, d) 60 (1E m/z = 296 (M+H)
td), 7.64 (1H, dd), 7.80 (1H, dd), 8.32 (1H, d), 8.45 (lH, 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, dd), 7.93 (1H, dd), 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-

5 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 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

15 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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7-70 m/m = 330 (M+S) 223 2,26 (111, (35,2), dd),7.85 5,52 (111, (25,9),7,12(15,d),7,62
dd).8.46(12,d),8.50(IR,d) (191, 2), 7.65 m/z. - 330 U4+5) 224 5.58 (15, (29,2),

10

15

20

'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)nmethyl ] 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
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d) 6.81 (15,m),7,37(45,m),7,99 pa, m), 8.50 11/2- 261 (51+1) 225 226 227 228 229 230 5.52 (111,
5.57 7.86 5.54 (1H, 5.62 (19, 5,56 (18, 5.49 5)37 (25.5).6.85(15.m).7.80(211.d).7.16
td),7.84(15.d),8.47(12,d)

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)

5 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]

~

o N7 N

O
10 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
15 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
20 of ammoni um chl oride, 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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(22, s),6.86(1)4,m),7.26-7.35(28,m), 119,ml,8.83(211,m),8.87(IH,3) (23, s),6.89(18,td),7.76(1H,dd),7.80
d),8.29(1H,d),8.57(18,d) (211.5)6.90(IH.7.69(111.d).7.81 d),8.06(18,d),8,58(19,a).8.78(15,2)
(25,5),6,89(15,td),6.94(15,d),7,79 d),8.03(15,E),8.31(15,2),8.54(111,d)
(28,a),6.69(12,1),7.79-7.90(28.M), (15,41).8.56(1E,m) (28.7.78 (IM, (161. (11t 8.04 d). (113" td), t).
td), (15, 7-75 td), 7.85 7.88 7,87 4), m/m = m/z = miz = m/6 = m/z = 11/2 = 315 282 334 350 300 350

(BL)H) (3648) QIR (i) MR (LD 23351 (3h 5), 5.35 (2H, s), 6.46 (1H
M, 7.32 (1H d), 7.48 (2H ), 7.75 (1H d), 8.10 (1H dd),
8.45 (1H dd)
M5 mz = 262 (MrH)

5 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;

10 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

15 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

20 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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5.52 (15, (2E.5). d),8.44 6.68 (111, (IR.t),7.48(IR)d).7.78 d),8.53(15.d) (2E) m). 7.84 m/m = 360
042411 232 5.52 (18. (28,s), m)8.33 6.71 (1H, (111,m),7.35(1H,d).7.86

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

5 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.

10 '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

15 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.

20 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

25 m xture was refluxed wunder heating for 40 mnutes.

Following reaction conpletion, the reaction mxture was
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dd),8.44(15,d) (19, dd), 7.94 mi2 = 334 (36+5) 233 5.53 (15, (2R,2). m),8.29 6.74 (19,
(15,m),7.33(Th.2),7.57 dd),13,45(18.di (19, dd), 8.07 m./2 = 334 (11+0)

10

15

20

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

141



234 5.54 (18, (2H.a). m),7.77 6.02 (1R, (1H.a).6.77(1H.t).7.32 d),7.89(15.m),8.42(15,m), (IH. 8,49 m).
(111, 7.69 2) m/m = aao N+81 Table 11 No.

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,
5 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)
10 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
15 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
20 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-

25 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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"NMS(CLela,8, ppm) IR(RPr. ,am’)orS 235 5,59 8.43 (2R, (1(4. 5), d), 6.86 8.50 4111, (111.
t),7.32UP.,d),7.78(1R,td),7.91 d) (228.m), nfz =

10

15

20

[ 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)

M5: mz = 402 (M+H)
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364 (M+H) 236 4.17 Rd), (28, 7.64 5), (111. 5.46 dd), (28, 7.80 s),6.64(18,td),7.31(111,d),7.60
(IR,dd),8.32(1M,d),8.45(1M,d) (1R, ISY2 = 295 (N1+8) 237 230 239 240

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_\H
X
(T 7
N N\H/CF3
5 @)
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
10 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
15 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
20 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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241 ,.89 dd), 5.52 7.77 5.56 6.62 5.53 7.69 5.56 td), (3R. 7.76 0(4, (lap (2R, (lu, (1(4, (18, (2E, 7.76 d),
(214. a), da), 9). d), d), m). s), (1R, 6.89 0, 5,90 7.85 6.92 8.45 5.58

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%.

5 '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

10 (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-

15 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

20 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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7.70 5.99 dd), 11E.td),7.08(18,LI) ,.32(IR,d),7-66 8.44(1R,d),8.50(1R,d)
(1il,5),5,790.H.1d).7,33(1(4,d),7,71 (1(4,dd),8.45(1H,d),8.50(1H,d) (1E,t).7.33(114,d).7.02(12.9).7.91
(114,d),5.48(ili.d) (1E,d),6.06(1M,s),6.76(1M,860.,7.32 (18,m).7.90(18,dd) ,8.40(18,d),8.50
(1E,s),6.78(1H,td),1,33(ia,d),7,69 7.93(1(4.dd),8.39(18,6),5.50(18,d) (18, (113,m), MU di), (17%,dL
(IR,d) (1B, m/z =raiz=eg2=m/z =

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
5 (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
10 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%.
15 '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

20 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%

25 The above ingredients were uniformy ground and m xed,

followng which water was added and the mxture was
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mi., 330 298 3R2 413 (M4.1.1/ (144-H} (M+B) (M+6) 242 5.56 8.42 (28, fi(4. 5). d), 6.90 8.56 (13, (111.

td),7.32(18.d),7.79(28.m),7.84 d)

10

15

20

25

t horoughly kneaded. The kneaded materia

dried, giving granul es.

Fornul ati on Exanple 2: G anul es

Compound 212

Sanx P-252

Bi nder

Granul ati on enhancer

d ay

was granul ated and

2 W%
5 wt %
1.5 %
0.5 wt%

91 wm %

The above ingredients were uniformy ground and m xed,

followng which water was added and

t horoughly kneaded. The kneaded materia

dried, giving granul es.

Fornul ati on Exanple 3: Wttabl e Powder

Conmpound 3

d ay

Wi te carbon

D at omaceous earth

Cal ci um Iigni nsul fonate

Sodi um | auryl sulfate

m xture was

was granul ated and

30 wt %
50 W %
2 W%
13 wt %
4 Wt %

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
d ay
Dextrin

Al kyl -mal ei ¢ aci d copol yner
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(IR.d), nfz = 366 (8+8) 243 5.54 6.83 (28, (2R. s1, m) 6.98 (18, m1,7.87(1(4,m),8.18(1(4,m),8.48
(IR,m), mit = 317 (8+8) 244 4.17 td), (2E, 7.65

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
5 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 %
10 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%
Wat er added to 100 w %
15 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
20 a flowabl 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 %
25 Pol yoxyet hyl ene al kyl aryl ether 10 wt %
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s), (16. 5.46(2E, dd),7.80),6.63(1E,td),7.31(18,d),7.60 U(4.dd),8.32(18,d),8.47(1B,d) (1E,
ComparativeExamplel:N-[(6-chloropyridin-3- Syl)methyllcyanamide (JP 2003-26661 A, Compound 1)
Cyanogen bromide (220 mg, 2.09 mmol) was dissolved in 10 mL of anhydrous chloroform, and the
solution was cooled to OC. To this was dropwise added a solution of 500 mg (3.49 mmol) of
2-chloro-5-aminomethylpyridine dissolved in 1010 mL of anhydrous chloroform, and the resulting
mixture was s'[irre(:il_|§|\te 0oC g%rolv Qour. The r%actiqn mixture was lfjil%e?e(gir, rt#en water Was agg d and

liquid-liquid extraction was carried o'qu‘Bﬁko%r_&] Wwhich the chlototorm phé(se wag died SVer anhydrous

magnesiumgsiaie aog cod]q?pﬁat%lgmqi%q edysrd PEESRIUR: T goncentrate was purified by silica
gel column chromatography (hexane/ethyl acetate 1:1), giving 122 mg (yield, 35%) of the target

compound. Fbt NME(eRCE3a®pPB™):  Dust For nul at i on

Compound 14 2 W%
5 d ay 60 W %
Tal c 37 wt %
Cal ci um stearate 1 wt%

The above ingredients were uniformy mxed, giving a

dust fornul ati on.

10 Formul ati on Exanple 8. LowDrift Dust Fornmul ation
Conpound 1 2 W%
Lowdrift clay 94.5 Wt %
Wi te carbon 2 W%
Cal ci um stearate 1 w%
15 Light liquid paraffin 0.5 wt%

The above ingredients were uniformy mxed, giving a
dust formul ati on.

Fornmul ati on Exanple 9: Fine G anules F

Conpound 3 2 W%
20 Carrier 94 W %
Wi te carbon 2 W%
H sol SAS-296 2 W%

The above ingredients were uniformy mxed, giving a
dust fornul ation.

25 Fornul ati on Exanple 10: Liquid fornulation for drop

Compound 1 10 Wt %
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4.21(2H,s), 5.74 (1H,brs),7.36 (1H,d),7.71 C-NMR(CDC13, (1H, 6, dd), ppm): 8.30(1H,d) 46.5,116.1,
124.8, 131.5,138.9, 148.9, 151.4 5MS: m4z = 166 (N-H)
ComparativeExample2:N-[1-((6-chloropyridin-3- yl)methyl)pyridin-2(1H)-ylidene]cyanamide (Patent
Document 6, Compound 20) [Chem. 26] 10 NCN CI "N

Benzyl al cohol 74.9 Wt %
Propyl ene carbonate 15 Wt %
BHT 0.1 W%

The above ingredients were uniformy mxed, giving a
5 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
10 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

15 Conpound 212 2 W%
Pr openazol e 24 wt %
Bi nder 3.0 wt %
G anul ati on enhancer 0.5 %
d ay 70.5 wt %
20 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]

25 Foliar Application Tests

Test Exanple 1-1: D anondback Moth Control Test
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An amount of 128 mg (0.58 mmol) of 1-[(6-chloropyridin3-yl)methyl]pyridine-2(1H)-imine obtained by
the alternative method described in Synthesis Example 14 was dissolved in 5 mL of anhydrous
dimethylformamide, NaH (as a 60% dispersion 15 in oil) was added in an amount of 40 mg (net
weight, 24 mg; 1.04 mmol), and the mixture was stirred at room temperature for 30 minutes. Next, 60
mg (0.57 mmol) of cyanogen bromide was added, and the resulting mixture was stirred overnight.

Following reaction Iceoarle1pl%tfosnC é/vagar nd eth?/lnacgltat(rana were 20 addec(i; ltR th]e rg%ctlggbrggt%re and

2 . m I.e :
liquid-liquid extrac%‘on was$ caffied But. The organic ghase Was aried over anﬁydrous mag%esmm

sulfate, thenc ntrat. nder ed pras h c rifie TLC plate (one
0.5 mm pI;Bt’Ie,QtqueF\%elc?geSd%itﬁqo %Ugfhy@?e%%e%giv%Pﬁ%%%%ﬁgé@gqeﬁcgrﬂ%ﬁhg@ield, 10%).

111-NME (gPCiRe 6. prrenbidfe(2tb mderad 1t M HB3déerhi A& (€bhddnt’r & (1 dd), 8.40
(1H, d) 5ComparativeExample3:N-[1-((6-chloropyridin-3- yl)methyl)pyridin-2(2H)-ylideneracetamide
(Patent Dogymaemailr £d Compsond Ac ¢Cbaey. Ral ek( 10éomydiaisndjctioaBretTare (2020)-) was added
to 118 mg (0.46 mmol) of 1-[(6-chloropyridin-3-yl)methyl]pyridine2(1H)-imine hydrochloride obtained
by the alternhidve hethbediedcebbd idiSeshesisExaraple 14 fodldwing alhlichwi B9 lawil.aB mmol, 116
mg) of triethylamine and 33 laL of acetyl 15chloride were added and the mixture was stirred at room
temperaturé ESOr¥Iniifgtea! THeafetREo MV StBhpag ey iHify WagertbRs readith mdafire, and

liquid-liquid extraction was carried out with chloroform and water. The organic phase was washed with

a saturatedddg'if‘e%ugrégldti%ﬁvﬂfof.\éﬁﬁrﬁoﬁiﬂﬁpc}lﬂﬂiae‘,'tﬂgﬁ’&ohé@ﬂipﬁﬁhpﬂ/iﬁhﬂ@bﬁhitﬂ% of hexane
o 5 e TNt A AR et o e
days after released, the nunbers of |ive and dead insects
10 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,
15 Conpounds 9, 10, 49, 196, 211, 81, 82, 89, 92, 104, 107, 108,
109, 110, 111, 112, 114, 128, 131, 140, 141, 144, 145, 146,
152, 165, 167, 170, 171, 172, 176, 179, 180, 181, 183, 184,
186, 188, 189, 190, 193, 194, 212, 219, 226, 227, 229, 230,
234, 235, 237, 239, 240, 241, 242 and 243 exhibited

20 I nsecticidal activities having at | east 80% nortality.

Test Exanple 1-2: Dianondback Moth 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

25 prepared to 50% acetone/water (containing 0.05% Tween 20).

The treated leaf discs were air dried, follow ng which

151



111-NME (CDC13, 6, 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: m4z = 262 (M+H)
5ComparativeExample4:3-[1-((6-chloropyrddin-3-
yl)methyl)imldazolddin-2-ylldene]-1,1,1-trIfluoropropan-2- one (Patent Document 5, Example 4)
[Chem. 28] N NH CINCOCF3 10Anhydrous ddmethylformamdde (15 mL) was added to 1.30 g (33.9
mmol, 780 %lqu of N_al—#]gi\s a Og/P\(/JIis evr\séipg Irr1 Old(ej%( an tglﬁtrgiﬁt%rée was cgoled.ltﬁeoq.eTq this was
dropwdse a de%rPSQ mL?{.Q g, 17°0 mmol) of 1, ietr fluoroacetone, and stirring was tfarned out at

OC for 10 =Hytess To s |V%ﬂ%%aqq§rge7-9r{eh (19 el 8351 % Qe pyh ~BAB RN pliming was

darned out at 50C for 1 hour. Next, reaction mixture was cooled to 0C, 2.1 mL (34.0 mmol, 4.81 g)
of methyl logldewps aist apbiimbsre s elres. qiInohRk opa [esaperatui fallowing
reaction 20 completion, the reaction mixture was poured Into Ice water and stirring was darned out
until the Icedenyspletelyemelted el tactibe miduisewas sandfened wna sejeardatonniauted and
extracted with ethyl acetate. The organic phase was washed with saturated saline, then dried over
anHydrous weagnesiaunteitate amdl conisentrated ahdeyreswrsed padssural e doneentitdie was
purified by silica gel chromatography (hexane/ethyl acetate = 95:5), and the fractions containing the
target compgdUdPMeRIcHIRTIREY and cBcenaiecPuhde- seRLEEAressUreHexane was added
thereto, whereupon, a solid settled out. The solid was collected by filtration and washed with hexane,

then thoroulfRl @idd, Ygiving 460 mbWYIERE 139 of HERA -tAMRFE 1S4 HFRGRyItRT0)-3-bYien2-one.

10111-NMR (CDC13, 6,§§&q8:2.56 3?, S) 2.58§2H, §)¥]6.25 JQH, S) Next, 20 mL of
ethylenedial REWas Ad §o.4P ( fﬁdmhﬂﬁ 6t 3Xchigtos hloromethylpyridine, and the mixture

was stirred overnigjptoﬁplmgg re'aggaplcglmp{ﬁtipﬂ, t%g}SggﬁEtfo& ringfturgé?ﬁe?n%@ﬁ(mated under

reduced pressure, after w acetonitrile was added and in le matter we y filtration.
Theofiltrate wagrnegstrated wedergedugery prassure,1qiging 2145 gilyéeld. 1 530%j of N-(83,
chloropyridin-3-yl)methyl)ethane-1,2-diamine. 20A solution of 77 mg (0.42 mmol)of the N-((6-

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.

15 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).

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

25 were counted, and the nortality was calculated from the

followng formula. This was a two-replication test.
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chloropyridin-3-yl)methyl)ethane-1,2-diamine obtained by the foregoing method in 8 mL of anhydrous
acetonitrile was added to 60 mg (0.28 mmol) of 1,1,1-trifluoro-4,4-bis(methylthio)- 3-buten-2-one
obtained by the foregoing method, and the 25mixture was refluxed under heating for 40 minutes.
Following reaction completion, the reaction mixture was returned to room temperature and
concentrated under reduced pressure, after which ethyl acetate and water were added, and

Ilgurdiflgurcbgg ractign was,garried put. The orggnic phase was washed with anhydrous.magnesium
sulfate, then ttc%ﬁ'c%r)(tr;é@ under gé'&'c?eec{ prgeoisur(g,e%ﬁd t'hrésceocr?c%/r? rgyerr\tl)vea% pt?rﬁfiecﬁ Ib\)//egilica gel

column chr raphy elethy tate = 3: iving.59\mg of the target compound (yield,
69%). 111E%O?%gcisﬁ%?‘%a%}m)sﬂé%ﬂab%i.e?%%}a ti 40 (2H, 10s), 5.13 (1H, s), 7.37 (1H, d),
7.56 (1H, dd), 8.3F(Hh ) n23é (kdskns) §Y/z w309 (Madl) ppm foliar application,

ComparativeExample5:3-[3-((6-chloropyridin-3-
yl)methylifi@aapbdind2-yUdene}d2], 16dflu@aprapan-sane di(Paent Doc8menk 8, Edaraple 3)
[Chem. 29] CINCOCF3 A solution of 36 mg (0.46 mmol) of 2-aminoethanethiol dissolved in 10 mL
of ébhanol iabaddsito 1089ng (026 2093molR bR 1,1 ALEiflu@Ddi4,4- D2 medtBMhishad-b2dén-2-one
obtained by the method described in Comparative Example 4, and the mixture was refluxed under
heating for 8Xbup ttBEn stiffe8 Gt ir6bfaempaatuye fdre hdlayi PBllovithg ré&ah coBifetion, the
ethanol was distilled off under reduced pressure, after which the condensate was dissolved In ethyl
acetate andWabALH Dhce with water. The washed product was dried over anhydrous magnesium

pc tga

sulfate, thenré:o ted u _e{:red ?q%es ure, |&1ﬁt7r%[ngrg/su?ld 581%)of

1,1,1-trilluo
Leaf discs 2.0 cm in dianmeter were cut from cucunber
10 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
15 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.
20 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,
25 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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IN-N(CDC13, 6, ppm):3.35 (2H, m), 4.02 (2H, m), 5.61 (1H, s), 10.40 (1H, brs),
2-chloro-5-chloromethylpyrcildne(80 mg,0.50 mmol) 10 dissolved In 8 mL of anhydrous acetondtrile,
and potassium carbonate (69 mg, 0.50 mmol) were added to 65 mg (0.33 mmol) of
1,1,1-trilluoro-3-(thdaolddin-2-ylidene)propane-2-one obtained by the foregoing method, and the
mixture was refluxed under heating for 2 hours. After reaction 15 completion, the reaction mixture was
returned to t eratyre, | uble ypatterwas oV y filfrgtion, gnd the filtrate was
concentrate@g;dtﬁrggduaclgg prerls%re. € c%@%htrg@wgpﬂ%ﬁﬁg y sﬁ%%’gge%%lur#:?w’
chromatograghy (hexpneieghyl acgtate mA:1 fok3), gidng 539 sthshe 3gargel gempound (vield,
50%). 111-NME (CDC13, 6, ppm):3.20 (2H, t), 3.73 (2H,'t), 4.61 (2H, s), 5.80 (1H, s), 7.36'(1H, d),
7.53 (1H, dgy B.3D i, YMS: n¥p = I2H(M-pds Comparativexapye6:3ib-((6xgpjoropyscildn-3-
25yl)methyl)Inadazolddin-2-ylidene]-1,1,1,5,5,5- hexafluoropentan-2,4-dhone (Patent Document 5,
Example 5)23¢hep8530] PBRH RGHNAFICRGENRRIAS t edAn aswpint of 84l mgd0ily minedd) of the
3-[1-((6- chloropyrlddri-3-yl)methyl)Imldazolddin-2-yffiene]-1,1,1- 5 trifluoropropan-2-one obtained by
the ethodltscripedtn IGaapa@dive Bxampblet4/ was dissolved In 2 mL of anhydrous
dichloromethane, then 20 laL (0.25 mmol, 20 mg) of pyridine and 28 laL (0.20 mmol, 42 mg) of
trifluoroacetdc anfMrideoReféatidediahis GRIBPOHAE thé mbdble( Was Rtirearutr 1dirdord-

temperature f(ir 30 =flutes. The &go%ﬁss of the reaction was checked by thin layer chromatography,
whereuponYherZBhaY t GYRRAFE Lne! darfid) fiterlP FetMBHinglin ¢tHARGLERE ABSE RIduIL, another

84 laL (O.6OAE[1PTCIJII% G?irr(éﬂ) oﬁéglﬁl]lg%rgtalcetdc @ﬁhydﬁigﬁe%{,?,%ﬁggfd’ \ﬁé}éﬂnsgiréi%nlge\ﬁasb )}5 g%rened out for

8[‘] .NO.
1 hour at roonm teniperature. WINg reaction’comp eacC mixiuré was’concentrated

under reduced pressiie, en pyrified op R LG plgﬁ,ﬁo&e Orﬁ)mrg|qlqt§, developed:with hexane/ethyl
= 2:8), giving 30 mg of the target compoundI yield, 75%). 20(CD30D, 6, ppm):3.87 (4H, m), 4.51 (2H,

$)16-50 (1Hashy 7 82t([1Lb6h dsh. 836 @pndhas 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

15 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

20 days after released, the nunbers of live 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

25 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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MS: m/z = 402 (M+H) ComparativeExample7:N-[1-((6-chloropyridin-3-
yl)methyl)imidazolidin-2-ylidene]-2,2,2-trifluoroacetamide (Patent Document 5, Example 7) [Chem.
31] N,AF3 CIN 11 5 DImethylcarbondnadodIthdoatemethanesulfondcacid chloride (4.25 g, 18.2 mmol)
was dissolved In 30 mL of pyridine, 3.80 mL (5.73 g, 27.3 mmol) of trifluoroacetdc anhydride was
added dropwlse, and the mixture was stirred 10 overnight at room temperature. The reaction mixture
was concenjgated under, redyced pressyre, subjected to liquidsliquid extraction,ysin

dichloromet Ejae}ne(ti:'aHrid v?/%te?.%he %SUI%% o%é:hic%gnast%QWaé Yisg%Ve%ghhééburE%hag;gn%sium

sulfate, the gongepratle@iving $.3698f 131 137, 138 139, 140, 141, 145
15dImethyl(2,2,2-trlfluoroacetyl)carbondmidodithdoate(yield, 1009%). ’ ’ ’

N-((6-chloropyglddiisy-y)methyl)pgranerg2-dhapine ¢6.61 24 Dounolppis synthesizes by the
method described In Comparative Example 4.This was dissolved In 40 mL of 20 anhydrous
acetondtrlle2 360 g121.321m5)0l)2dfdhe 219etyA2,2,223¢chigemcepdeartzaimiged|th@e@e obtained
by the above method was added, and the resulting mixture was refluxed under heating for 90 =flutes.
Follwing réagfliondnpletdn, tR84eactidim, md@bre W retddRd t838om24émperiture2d4fer which the
solvent was distilled off under reduced pressure. The solid that settled out was collected by filtration
and washed®ath a3¢halP4thout b Rickehitril@Sqehge 9alg obHe terdéteompauhddyiefd, 33%).

5111-NME (CDC13, 6, ppm):3.50 (2H, m), 3.76 (2H, m), 4.60 (2H,
(Gast BOW RO ArT (g M) 376 (2H. m). 4.60(

[ east al i

Test Exanple 3-3: Cotton Aphid Control Test

Leaf discs 2.0 cm in dianmeter were cut from cucunber
10 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
15 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.
20 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,

25 226, 227, 229, 230, 231, 233, 234, 235, 236, 237, 238, 239,
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s), 7.34 (1H, d), 7.70 (1H, dd), 8.33 (1H, d) Melting point: 168 to 170C
ComparativeExample8:N-[3-((6-chloropyridin-3-
yl)methyl)thiazolidin-2-ylidene]-2,2,2-trifluoroacetamide 10(Patent Document 5, Example 6) [Chem.
32] rm N S CINo%N,CF3 0 Ethanol (20 mL) was added to 77 mg (1.0 mmol) of 2-
aminoethanethiol, 216 mmol (1.0 mmol) of the dimethyl(2,2,2- 15 trifluoroacetyl)carbonimidodithioate
synthesized iy the miethogh gescribed in Comparafiye Frample L uas added. and e mixire was
stirred overnight at rodm Temperature. Following reaction compléetion, the solvent was distilled off

under reduged, prassyre.) gk pudiieation was pggied out by 20 silica gel column chromatography
(hexane/ethyl acetate = 1:1), giving 100 mg of 2,2,2-trifluoro-N-(thiazolidin-2- ylidene)acetamide (yield,

51%). This rRagtiopaprarried o eree MOse PYAPRiS@M® AYRIBESIEg¥Ethod, giving a combined
amount of 350 mg of 2,2, Z-trifluoro-N-(thiazolidinZ-ylidene)acetamide. Dimethylformamide (2 mL)
and tetrahydrofurane@B nuli)suere 2d8edttn 162 miy BRemmaokoé 2,21a-trifluenerNeabbage
(thiazolidin-2-ylidene)acetamide obtained by the above-described method, following which 198 mg of
2-chloro-5- phrnbsewyipynidine apdtis0 mgdl.0@uimaliiof potagdiunscaneseate aleeaseided, and
the mixture was refluxed under heating for 20 hours. Following reaction completion, the 10 reaction
mixture wa$FtArRRED BohE temSB@tHRY ilsdliffle niditeraced filkereBIdl, Rammediitraedvas
concentrated under reduced pressure. The concentrate was purified on a TLC plate (two 0.5 mm

plates, deveiBBedWIREL08Y dth{iSicetAR) iving 2RFmig B thB 38 2 8BnfioRAd (R, A os).
RO, PR S 3 800 0 G104 84 90

parasitized by these first instar |larvae were sprayed wth

10 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

15 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

20 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

25 Rice seedlings growmn in pots were subjected to the

foliar application of solutions of the inventive conpounds

156



Formulation Example 1: Granules 20Compound 15 wt% Bentonite40 wt% Talc10 wt% Clay43 wt%
Calcium ligninsulfonate2 wt% 25The above ingredients were uniformly ground and mixed, following
which water was added and the mixture was thoroughly kneaded. The kneaded material was
granulated and dried, giving granules. Formulation Example 2: Granules Compound 2122 wt% 5Sanx
P-2525 wt% Binderl.5 wt% Granulation enhancer0.5 wt% Clay91 wt% The above ingredients were
uniformly gro[und agld mixed %O follor\{\éiag which wat?rrvax{i?\s added and the rﬁriixtur{e was %)(J/oughly

kneaded. TRe kneaded Fr)rrlaet(ej,ﬁafs\;vgatns granuIa'f:e(()]na(fr‘ladndried,I g(j)i(]/ing é)r%tﬁﬁ%rs? ormufation é’mple 3:

Wettable Pogen 9RBPHAT F3%0H1%:i 17 F13Y58 d86d ViR 6Aro3 Wi% Disigmageasseartnia wi

seedlings were air dried, following which second-instar
| arvae were rel eased onto the seedlings. The seedlings and
5 | 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.
10 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.

15 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

20 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,

25 and the nortality was cal culated fromthe follow ng formula.

This was a two-replication test.
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Calcium ligninsulfonate4 wt% Sodium lauryl sulfatel wt% 20The above ingredients were uniformly
mixed and ground, giving a wettable powder. Formulation Example 4: Water Dispersible Granules
Compound 21230 wt% Clay60 wt% 25Dextrin5 wt% Alkyl-maleic acid copolymer4 wt% Sodium lauryl
sulfatel wt% The above ingredients were uniformly ground and mixed, following which water was
added and the mixture was thoroughly kneaded. The kneaded material was granulated and
5dried, givi%%wat«,?ri (gisp%(h%i le granules., Formulatio egéarrilple 5: Flg\&/able Concer}gtra}e Compound

825 wt% P ' ystyxll s rt%nl)(ﬁgen%nitel' W% Xanthan

gum, 1% ag or%g]%olgtigr 1% %Boa\gélgﬁéb%ggv%%??o Cheygical Industry Co., Ltd.) 0.05 wt%

ADDAC 82 emical Industry Co.,
From these results, with 100 ppm foliar application,

poef nyl eth r lsJLrJTI’ﬂ‘)aet{-:-S Moo ropyleng % yCo

Compounds 1, 2, 3, 6, 7 and 8 exhibited insecticidal
5 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%

10 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

15 rel eased, the nunbers of |live 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

20 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
25 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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Wateradded to 100 wt% 15The entire amounts of the above ingredients, excluding the 1% aqueous

solution of xanthan gum and a suitable amount of water, were premixed, then ground in a wet grinding

mill. The 1% aqueous solution of xanthan gum and the remaining water were then added to the

total amount of 100 wt%, giving 20a flowable concentration. Formulation Example 6: Emulsifiable

Concentrate Compound 115 wt% N,N-dimethylformamide20 wt% Solvesso 150 (Exxon Mobil Yugen

ﬁ?)l(zkéa;iSd Vélﬁté/é 6%6580/ oxtyeerthyl ne r?t”%l ﬁrwgethslr%%[o/ vveenTh% ove mghee;i-le[“sw Eeaunlfqrmly
, giving an‘emulsiiiable concéntrate. Formulation Example 7: Dust Formulation

Compound d424411% HC1ay60 wioe,Talc3g widh Caleigm sgararel %, Jhegahpye bggedients were
uniformly mixed, giving a dust formulation. 10Formulation Example 8: Low-Drift Dust Formulation
Compound|12:Wié were rel eased onto the seedlings. The seedlings and
| arvae were then held in an incubation chanber at 25°C (16-
5 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
10 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

15 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
20 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
25 (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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Low-drift clay94.5 wt% White carbon2 wt% Calcium stearatel wt% 15Light liquid paraffin0.5 wt% The
above ingredients were uniformly mixed, giving a dust formulation. Formulation Example 9: Fine
Granules F Compound 32 wt% 20Carrier94 wt% White carbon2 wt% Hisol SAS-2962 wt% The
above ingredients were uniformly mixed, giving a dust formulation. 25Formulation Example 10: Liquid
formulation for drop Compound 110 wt% Benzyl alcohol74.9 wt% Propylene carbonatel5 wt%

BHTO.1 wt% The abave ingredientg were uniformly mixed, giving a sliquefied drop formulation.
Formulation EamBE L et o etio riop UBbmoBund Tbag wh Lihestiod G,

The above ingredientswerenifofly Migeded¥ing@ |ive and dead insects were

counted, and the nortality was cal culated fromthe foll ow ng
formula. This was a two-replication test.

5 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 insecticidal
activities having at |east 80%nnortality.

10 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

15 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

20 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.

25 Mortality (% = [nunber of dead insects/(nunber of |ive

i nsects + nunber of dead insects)] x 100
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10liquefied drop formulation. In addition, an example of a mixed formulation containing both a
compound of the present invention and another pest control agent Is provided below. Formulation
Example 12: Granules 15Compound 2122 wt% Propenazole24 wt% Binder3.0 wt% Granulation
enhancer0.5 wt% Clay70.5 wt% 20 The above ingredients were uniformly ground and mixed,
following which water was added and the mixture was thoroughly kneaded. The kneaded material was
granulated and drigd. givi ranules, [TEST EXAMP ] 25Foliar Application Tests. Test Example
1-1: DiamondbackEI\r/I?)?H Cpcgr%oei T(r-:‘gtsLLI F%_'ea%itsl}éls ?lzgﬁcnp i%%iir%t'e%ve?ég &Ijt' 1‘(r:c"§1rtnI c%%bage plants
grown in po@%mmewreﬁpraw Wit saigtionsof thg invpntivepmpepnds,aisd predetermined
concentration prepared to 50% acetone/water (containing 0.05% Tween 20). 5 The treated leaf discs
were air drigggfollqwing whish segend-ingiar lanvae ware rejegsediio the discgsphe hegf discs and
larvae were then held in an incubation chamber at 25C (16-hour period of light, 8-hour dark period).
Three daysEf@r rdleased, 21be nunthers 81 |ive 8ad dead, ingsAs 1086re ¢@tedoand tiesmortality
was calculated from the following formula. This was a two-replication test. Mortality (%) = [number of
dednl insectsgumb2® of Ains208, + BlhbeR dbEdead@hse2®)] x 200 Fradxhe@8Besul31with 500
ppm foliar ag)lication, 15 Compounds 9, 10, 49, 196, 211, 81, 82, 89, 92, 104, 107, 108, 109, 110,
111, 112, 12371284381,449, and, 248 =d)iet ed2 el 1gvaqo, ardal 7aci7¢/i 17€980, 181,
183, 184, 186, 188, 189, 190, 193, 194, 212, 219, 226, 227, 229, 230, 234, 235, 237, 239, 240, 241,
242 and 2438%hKlted®oins &R dal 32 FRhoIHd &t least 88dMmor My, PO EXSNPR1-2:
Diamondback Moth_Control Test Leaf discs 5.Q cm.in diamegter yvere cut from ¢cahbage plants
grown in po?g,gg{lr%oc ﬁlw%s%nWer sna?gbjgé%vit 'so Utio%*s[:)bthg}?nv htivé‘ev 9onn(1§péluna%xg}'goba}gee etermined
concentratign SRpreRAsete;S0%p AgEIINF/ VRIS (RAVAINAL R4sTWaeRARr tal i ty.

10 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).
15 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
20 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,

25 Conmpounds 2, 3, 6, 7, 8, 9, 10, 90, 91, 104, 128, 137, 186,
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The treated leaf discs were air dried, following which second-instar larvae were released onto the
discs. The leaf discs and larvae were then held in an incubation chamber at 25C (16-hour period of
light, 8-hour dark period). Three days after released, the numbers of live and dead insects 5were
counted, and the mortality was calculated from the following formula. This was a two-replication test.
Mortality (%) = [number of dead insects/(number of live insects + number of dead insects)] x 100 From

ttheZS:eerels,ullig ?Vi?ﬁ%ep,p{%é ;Lagro%,algg‘ﬁ’ 2%3%?&0%3 ,d '538%1,0'281 fgg%fsl,%éelflﬁ ?%%2225}?%01,22%1,
234, 235, 234; 2381 33% 4142%,@% 243 gxbiRitedgipseptiidal qc‘[tgy.ities having at least 80% mortality.

15Test Example 2: Common Cutworm Control Test Leaf discs 5.0 cm in diameter were cut from
cabbage plaristgrewanpiroty.1and ese wersr sisayedyyith eplutrars of the inventive compounds at a
predetermined concentration prepared to 50% acetone/water (containing 0.05% Tween 20). 20 The
treated leaf discs Wiaesaair dsieddfalloyving ducls thifdinstadiaygae afererelessed mgto dee discs. The
leaf discs and larvae were then held in an incubation chamber at 25C (16-hour period of light, 8-hour
dark period).rrreeeeathysfafter rakaseec crlaumbers 96livd andsieanf instbg 25weentéowvted, and the
mortality was calculated from the following formula. This was a two-replication test. Mortality (%) =
[number of BEERMEELEs/@unbePbEFR! RsBLREA nGABEEBE H8hd MselisFPaled t oFreRPthese
results, with 500 ppm foliar application, Compounds 46, 202, 68, 82, 89, 92, 96, 104, 108, 128, 140, 5
176, 184, 1§§?i§6‘,ei§/?,tﬂ2, 4153 BbBY238 P8 3d WeRibitetPhsecticitif ackilifdt §dving at
least 80% m%rg Ilit?/ Test Example 3-1; Cotgon A[?{]]id Congﬁl 'I\'Neast anf dis¢s 2.0 cm in diameter were
t

I were "ai r-dried, en. _ea S aced 10 a4 as.s .
cut from cudimber rigb'splants grown in poFs, anél ese were sprayeB Vit Sollifiong oPth&iRventive

compound et e n ion: ed % on ter. inj .05%
Tween 20)%C hj ﬁéﬁedﬁ@diﬂ@w&%ﬁg griéﬁ?&%&wiﬁgighiér?éﬁt-iﬁgﬁ Eé/@%av%’ie?g(%lgeased onto
thegliscs. Theleaktedisgs Ane larwee war thendaeld &y pn daationshpaReR it PaCedehour period
of light, 8-hour dark period). Three days after released, the numbers of live and dead insects were
counted, ansf thetmertalityswas salculated fronbthe fadewingaiopetila. drids wWaesl altwo-repligation test.
20Mortality (%) = [number of dead insects/(number of live insects + number of dead insects)] x 100

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

15 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

20 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.

25 Test Exanple 12: Brown-Wnged G een Bug Control Test
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From these results, with 500 ppm foliar application, Compounds 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, 2545, 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, 122,131, 132,
135, 139,165, 167, 170, 179, 182, 183,184, 186,189, 192, 193, 194,196, 199, 200, 202,

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-
5 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
10 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,
15 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

20 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

25 period of Ilight, 8-hour dark period). Forty-eight hours

after treatnent, the nunbers of |live and dead insects were
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208, 210,211, 212,219, 221, 222, 223,225, 226, 227, 228, 229, 230,233, 234,235, 237, 239 and 243
exhibited insecticidal activities 5 having at least 80% mortality.

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

5 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
10 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
15 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.
20 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%
25 Root | nmersion Treat ment Test

Test Exanple 15: Small Brown Pl ant hopper Control Test
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By contrast, when Compound 1 (N-[(6-chloropyridin-3- yl)methyl]cyanamide) in Patent Document 1
(Japanese Patent Application Publication No. 2003-26661) was tested by the same method, the cotton
aphid mortality from foliar 10application at 500 ppm was 65%. Test Example 3-2: Cotton Aphid Control
Test Leaf discs 2.0 cm in diameter were cut from cucumber plants grown in pots, and these were
sprayed with solutions of the inventive compounds at a predetermined concentration 15 prepared to
50% acetone/water, containin%I i'0n5%r-|E)W en zg).r']l'(pe treatheleafch%cs were raier riredag%ll wing
which first-instar larvas wete releasad onto the dises. The feaf discd and arvae were THen Aeld in an

incubation eharaberat 256 ALE-5puf Reriod pkfighty -hounsiarkaeriar)- e 4% G gy released,

the numbers of live and dead insects were counted, and the mortality was calculated from the

following foppHGelivRPE™ PRI cation tegiodaealivrdrhalrimbenpt deacinsg@isgumber of

live insects + number of dead insects)] x 100 25From these results, with 100 ppm foliar application,
Compounds Re2r3di,s/, 809,a3drdh 28hel& 34l 3f 9,727, Ha®; 813t 280, L48ond-

50,71,76,83,85, 102,105,113,128, 152,157,163,183, 214,215,216,219, 232,233,234,235,
and®44exhibitetlar small brown plant hopper |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). Four days after released, the
nunbers of live and dead insects were counted, and the
10 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,
15 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.
20 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%

25 acetone/water. Three days followng treatnent, ten second-

instar small brown planthopper |arvae were released onto
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86,88,89,90,91,92,93,94,96, 131,137,138,139,140,141,145, 186,196,199,200,204,208,212,
222,223,225,226,227,228,229, 236,237,238,239,240,241,242, insecticidalactivitieshavingat least 80%
mortality. Test Example 3-3: Cotton Aphid Control Test Leaf discs 2.0 cm in diameter were cut from
cucumber 10 plants grown in pots, and these were sprayed with solutions of the inventive compounds
at a predetermined concentration prepared to 50% acetone/water (containing 0.05% Tween 20). The
treated Ieafedail%%s were dr’]:lill’ dried, f ,,]owirtlg gvé}iceh dfirst-in&tarnlarvae were released onto tp discs. The

leaf 15discs and larvae werd then held in ais incubation chambef ar 2 @r(i/&%m\fﬁr)eerio gﬂight,

8-hour darktr%efirj]od}.r']l' hr«ft’? dfiXE tg{ irﬁlﬁasﬁa%eepuna?erzgg&veg%q ﬁ/\?ap inﬁgpliso\ﬁer%fcounted,

and the mortality was calculated from the following formula. This was a two-replication test. 20Mortality
(%) = [numberypk deagl iRsaetsHRHRDEEPT by inseqtrreBUBRGE Okfead inserisiled00t heFrom
these results, with 20 ppm foliar application, Compounds 1, 2, 3, 6, 7, 8, 14, 18, 21, 82, 86, 88, 89, 90,
91, 94, 95, hRGhEBE 183, 157 vEO9 a0, AR 1B N2 VR 6,C2RNt22D, 2Hn@ 31, 1283, 234,
235, 236, 237, 238, 239, 240, 241, 242, 243 and 244 exhibited insecticidal activities having at least
80% mortalitpr Tedti Exyamyss 4.08learl Readh Aphich Gderof Déstoneandi$ssy 208l @ in didreeter were
cut from cabbage 5 plants grown in pots, and four adult aphids were released onto each disc. One
day later, tHee8duVMPRef@fdhBde®Bndthd MOMbBPbF fidtiiRiar larvae that had been deposited on

each leaf disc was adjusted to 10. Next, the leaf discs parasitized by these first instar larvae were
sprayed wither tal ?tjy (%9 = [nunpber of degd S|nsect >s// (numpoer of Tive

i nsects + nunber of dead insects)] x 100
From these results, at a dosage of 0.05 ng/seedling,
10 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.

15 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-

20 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

25 nortality was calculated from the follow ng fornula. The

test was carried out as two replications.
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10 solutions of the inventive compounds at a predetermined concentration prepared to 50%
acetone/water (containing 0.05% Tween 20). The treated leaf discs were air dried, following which
covers were placed over the Petri dishes and the leaf discs and larvae were held in an incubation
chamber 15at 25C (16-hour period of light, 8-hour dark period). Three days after released, the
numbers of live and dead insects were counted, and the mortality was calculated from the following
formula. Thig was a two-replication test. Mortality (%) = [number of dead insects/(nymher of live
20insects +k?1015rﬁ8(|e} of'de %lnséctsf)f%%l ' %rorﬁ?ﬁgselrggﬁé,%v?i&nf %E:)m ?gliatrf ép\)/pﬁication,
Comppund§ &s§c§s6’+7' %ggoélroé}!l %%ﬁlg I%(Qmit%ﬁinge icidal acti_vities haying at Ieast_ 80%
mortality. Test Example g: mall Brown Planthopper Control Test 25Rice seedlings grown in pots
were subjected to thefaliamarplicaiian,pt solutigns f thedayentive COMPSUNAY seedl i ng,
atapredeterminedconcentrationpreparedto50% acetone/water (containing 0.05% Tween 20).The
treated seediimgoweds ak teied 2RHpwirgpwhial seeandekistdi hedmehvgie rietessed eitddhe
seedlings. The seedlings and 5 larvae were then held in an incubation chamber at 25C (16- hour
perfd of lightt8-Wour darkpeiiog). Thréedays 30w relebséd ttie numbers of live and dead insects
were counted, and the mortality was calculated from the following formula. This was a two-replication
5 (%% 3-0f dRaB8nY#E(nVIBBEY bf (PR mber of dead insects)] x
100 From these results, with. 100 ppm foliar application, Compounds 212, 213, 215, 216, 227, 229
and 230 exhibited M&RtGELNdRARs HLONG af lRaftB0% M Iit?.uﬁ‘leé‘stt@(a%ﬁle%‘?'lﬁrown rice

Planthopper, Contral Test R'&ce setedlinvtas g]rown iq B(fts were su ject{eﬂ to the foliar ar\),pelication of

solutions of%gri]r?\pénqg\’/e cct)rrn%%u'r"\‘ag ata pret Ltermmed cOnGentration preSare('JI ] %B%

acetone/wafey BUF?d%i”%P-Oé‘VOgT‘%%’E‘ O TREfreabrt et ?%?T_'BWS gggp@#reﬁfi%f?ge%ng which

second-instar larvae were released onto the seedlings. The seedlings arvae were then held in an
inqgpation ehasmbeidrer16- heyppedipgof Holile8-horedareReriod; S daysfter ieteased, the
numbers of live and dead insects were counted,

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
15 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
20 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

25 Rice seedlings grown in pots were subjected to soil

drenching treatnent with solutions of the inventive
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25and the mortality was calculated from the following formula. This was a two-replication test.
Mortality (%) = [number of dead insects/(number of live insects + number of dead insects)] x 100
From these results, with 100 ppm foliar application, Compounds 1, 2, 3, 6, 7 and 8 exhibited
insecticidal 5activities having at least 80% mortality. Test Example 7: White-backed Rice Planthopper
Control Test Rice seedlings grown in pots were subjected to the foliar application of solutions of

the inventiveocom o%lwsds ta gedret%rertpige%c&n&er&t(r)%téoennprre alred to ?%%arlo aacggn(il(wjter
(containing(f).(l)@’o ween 20). £ freated see INgs were alir HG(E?OH%WI g which secon Jinstar

arvae wereL @R dRindfe seedifius, ThaRed ieanT KRR TR (henfid dpan peubaton
chamber at 25C (16- hour period of light, 8-hour dark period). Four days ‘after 15 released, the

numbers ofjliygtafid depd dpgectsiwere cognigsl ﬁagyge mortalityamas gadsuiaigd fram theyfpllowing
formula. This was a two-replication test. Mortality (%) = [number of dead insects/(number of live
insects + nigubeept déad insects)bx 10AsXEtrpol iese rapults, widl 3G pdm otiavaplistion,
Compound 1 exhibited an insecticidal activity having at least 80% mortality. Test Example 8: Green
Ricé LeafhgmstiCovgtrol Tddte seedl iRige s@adlings geoi/s ineste widnesulbjetddito then25foliar
application of solutions of the inventive compounds atapredeterminedconcentrationpreparedto50%
acetone/waité'C(¢batdifing ONEEHRETWEEN 29 Ché Leahalisedilingedvedt alridyitid, faholdud which

second-instar larvae were released onto the seedlings. The seedlings and larvae were then held in an
incubation dKbdrelk b8 (16- 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
10 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
15 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%
20 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

25 nortalities of 40%on (1) and 60%on (I11).
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5 hour period of light, 8-hour dark period). Four days after released, the numbers of live and dead
insects were counted, and the mortality was calculated from the following formula. This was a
two-replication test. Mortality (%) = [number of dead insects/(number of live 10insects + number
of dead insects)] x 100 From these results, with 100 ppm foliar application, Compounds 1 and 212
exhibited insecticidal activities having at least 80% mortality. Test Example 9: Greenhouse Whitefly
Control Test 15Aqult greenhouse whiteflies were.released o ucumber plants grown. in,pots, and
allowed to laid eg;'i_usr 8\%&rr?t|ghef.58ner ésyu!at & the s gﬁool’}%vipr:)égigon, %}é'a%uﬁt%é/ve%% reﬁﬁ&/}%d, and the

plants and egaswere hgld inan inguPation shARIPep AbaACr(Ea NBHRREHRR BEFAtEi1qy dark 20

period). Three days after the end of oviposition, leaf discs 2.0 cm in diameter were cut fron the
cucumber plants\ansly sEepePBfitming qvipesiiietrespendthe leaf discs were sprayed with solutions
of the inventive compounds at a predetermined concentration prepared to 50% acetone/water
25(containimg St05%anpéen 20). AftBaprayBrgvihe Preatethdealaliscowerehelfdgtan incubation
chamber at 25C (16- hour period of light, 8-hour dark period).Fourteen days after spraying, the
nurbbers of live and deadsessits ngge gouvied, iamd fred monalitg was lbpitisdd from siee following
formula. This was a two-replication test. 5SMortality (%) = [(number of oviposited eggs - number of live
insects)/nubenebligositetieRid8ERI100W t RronPfHedlel reBEits, Riith 1009 pmitBNATHppIRation,
Compounds 212, 229 and 230 exhibited high insecticidal activities havigr%g at least 80% maortality.

10With folidr HPPREAES &t20%ph, 6B IhASA 3 XRftfRL &hlgindd &R Acthvity H8Vng at least

80% a mortag'%/t. Tes Ex?renrple 10-+‘ Weeste[:p Fg)werf'{'kérrips tCrogértorlrgre] t Leiaf r(ljiscse %.8 gmn in
diameter wére ¢ oM bean plants hf§ growﬁ i po‘%l , and these " were spraye%l WitR S6iutions of the

inventive cqrﬂgtg% ds agﬁapqedetsfrgmd gﬁpgﬂ@%&%ﬁ;ﬁg&wﬁ%ﬁOW 26810 e/water (¢Qptaining

0.05% Tween 20). The treated leaf discs were air ch first-intar larvae were

refpgised orgadegisosi TheyeafzPdisossand |asvarwergdhan hele ipansiacubaion claamper at

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
15 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
20 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%
25 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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25C (16-hour period of light, 8-hour dark period). Three days after released, the numbers of live and
dead insects were counted, and the mortality was calculated from the following formula. This was a
two-replication test. 25Mortality (%) = [number of dead insects/(number of live insects + number of
dead insects)] x 100 From these results, with 500 ppm foliar application, Compounds 49, 50, 85,
86, 90, 91, 93, 94, 104, 107, 108, 114, 128, 131, 135, 137, 140, 141, 144, 145, 146, 147, 152, 167,
170,171,1 20§§6,@§1 18 ’i183’ 18 186dnl[89 S:Lt90 1 ?e’h 5a19q,i19 ,gPOaZ%S%llé 212, 222, 226,
227, 229, 230,231, f%% , 249 an 4§exhii:>ﬁed 'high 'ihsec 1BdAFactVitied havmg?at Rast 80%
mortalty. WHuA00BPLLIoNR! ABDIGARaCaodechi it & 7B areh 19 gXabitabolh.
insecticidal activitieS having at least 80% mortality. 10Test Example 10-2: Westérn Flower Thrips
Control Test t Heead gisaspd-Bine in digeneiptwererskt Bpm heast plands grpwmi petg| gaond these
were sprayed with solutions of the inventive compounds at a predetermined concentration prepared to
50% acetorgwiatart(edntalnimg:0.05% Wyvean 28ppllbede trratedhleafidisagaverefair ddiedll following
which first-instar larvae were released onto the discs. The leaf discs and larvae were then held in an
incdbation ¢rgrabedai 26C (168-poanpériczkdi liyHte8-haurmasarkadariog). athredd08g s after heleased, the
numbers of live and dead insects 20were counted, and the mortality was calculated from the following
formula. ThEAESRE h-Fepllcafien t88d Mértali®r (@) + intumBEr of B&adiiRseéBRNUMBE&f live
insects + number of dead insects)] x 100 From these results, with 100 ppm foliar application,
25Compoufi@® be81 697 ¢ 810, 90, 91, 104, 128, 137, 186, 193, 212, 213, 216 and 238 exhibited
high insecticidal agivities pﬁving at IeastI E%O% m&rgalitguTrﬁst Ei mple %EL'bRice Leaf Bv}g %ontrol Test

Wheat seedling shoots four oeasys afrteerséjowi?lg werd BaRiRersedTor 30 sec'on%g in Bolulions of the

inventive ¢ pre ki copgentration edt 0% aceto taining
0.05% Tweqerﬂgz% @iﬁs %(gelateggggé%ﬂgg We%%rli];%ﬁed,%@n%ach%@s’ﬁﬂac%ﬁﬁ ;IH glﬁgéé?c%rrinder and
twopgsecondhpgiandics Iealbuqarupe verei 19 relsasad gdtinfhe aaaemlpspeyiiger. Following
release of the insects, the tube was capped and held in an incubation chamber at 25C (16-hour period
of light, 8-hgesdarkpamoidg 12 Drder tey supply avakest tadbeivehepé plant ofirig thplasd, the plant was
allowed to take up water from 15below the glass cylinder.Three days after released, the numbers of
live and deadhthsettglaer® pountedsiang thio nsertddity wasuckiclidazgchizoxthieafotlowing formula.
Mortality (%) = [number of dead insects/(number of live insects + number of dead insects)] x 100
20From these resiits, TRIN 5@PReh follaPapplidélioAd SRMbouPRIsSIBE, 141913), 184718h2189, 190,

192, 193, 194, 212, 227, 229, 230, 231, 233, 236, 239, 242 and 243 exhibited high insecticidal
activities hdARP3 Ie§§p8df%%&@é1ft§?.ai51€gst Bsshigte 99: BrviSFinged Green B &dRitrol Test

15 (2004), imdacloprid is known to be inactivated by incurring

oxi dative netabolism which is thought to be one nechani 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.

20 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

25 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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Young apples that had been collected in the field were sprayed with solutions of the inventive
compounds at a predetermined concentration prepared to 50% acetone/water (containing 0.05%
Tween 20). The treated fruits were air- 5 dried, placed in plastic cups and two adult brown-winged
green bugs were released into each cup. Following release of the insects, the fruits and insects were
held in an incubation chamber at 25C (16-hour period of light, 8-hour dark period). Six days after

released, thr% rrlllﬂrtnleaers of Illve.loand é}lead rinescechT. yere counte haend th? m?rt?litgtwas cvzilécsulated from
the following fOrmal. Mo%amyn(g/o) = [nupnber of dead |hsects/(numbePoFI‘fV(-Plnsec S + number of

dead inseciglochQoq i nFIOTHNGSP EsUls: WUBIAPHRAQRARPIIERIGN. 15CaRpauRd 212

exhibited a high insecticidal activity having at least 80% mortality. Test Example 13: Rice Leaf Beetle

Control Testes u[Th%@‘V%iV@tqup%gS W@@@@Qéo @Wéedéﬁfﬂéneéirﬁﬂﬂ?@m@&qrhié‘tacetone
were locally applied in an amount 20 of 1 laL (per insect) to the backs of field-collected adult beetles

using a micioryriegey Fellexingadtamicabipeatmenintheneeetles Wersalrangfdrredtto sigeiseedlings,
with five beetles being placed on each plant, and the seedlings and beetles were held in an incubation
chabnber at@5@(1&+t@ur 25period of light, 8-hour dark period).Forty-eight hours after treatment, the
numbers of live and dead insects were counted, and the mortality was calculated from the following
formula. Mortality (B3 = [rRABEEN Sf deBEHSNsBLEGUMBerldigivd Risee RGumbepsef Hb&A@sects)] x
100 5From these results, at a dosage of 0.5 jig/insect, Compounds 1,8 and 212 exhibited high
insecticidal WctititiBs Raving aftedst BB Rdftalif)e TESAELARPIeES HETRCEGEHirdk Tdst The

inventive cqmpous rePared t?_. redetermined 10 c%ncentra jo nlg athone were ap lied in an
n

amount of 1 AL (per inggct§ to the%gc%mo'?%dbn?er{wgﬁec ieS aised ihdodrs. Egﬁowm% Heical

treatment, thg jlies werg tranglerrpd p plasticaups qyith fig flies Being Riaged {hPaph qUReand held in
an incubation chamber at 25C (16-hour
10 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
spectroneter (LC/M5) and anal ysis was carried out.
Above crude enzyne extract: 300 uL
15 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
20 EDTA): 180 pL
<Anal ysi s Conditions>
Col um: Capcell Pak C18MSG
Mobi | e phase conposition:
0 to 3 mnutes: 85% water, 5% acetonitrile, 10%

25 aqueous formc acid solution (0.1%v/v)
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15 period of light, 8-hour dark period). Twenty-four hours after treatment, the state of knockdown
among the flies was observed, and the knockdown rate was calculated from the following formula. The
test was carried out as two replications. 20Knockdown rate (%) = [number of knocked down
insects/(number of live insects + number of knocked down insects)] x 100 From these results, at a
dosage of 2 jig/insect, Compounds 33, 212, 213, 214 and 216 exhibited high insecticidal effects having

a knockdown rate of atLQe st 80%. 25Ro0t Immergign Treatment Test Test Example 15: Small Brown
Planthopper Conttol Pest ™ Rih&at seé(iin@r A &lrs ;%te?so@é?’r?‘b%&%(ﬁ)éét%lvﬁth solutions

of the inveqid%cgwécngsr quEed£6§Hn@gplﬁqr}gﬁngrgﬁg%qw%rgd to 10% acetone/water. After

allowing the roots to absorb the chemical for 72 hours, ten second-'5instar small brown planthopper

larvae were releasgg anta gachgeadlingt Ege treatsghgeqdlinasnand jarsae werst Belddn an
incubation chamber at 25C (16-hour period of light, 8-hour dark period). Four days atter released, the

numbers offlyerand dead inssicts were countzdy anyl the 10mortality was calculated from the following
formula.The test was carried out as two replications. Mortality (%) = [number of dead insects/(number
of lize insects + nutobemol dearpasattis)px 1000°@Om these results, at a dosage of 20 mg/seedling, 15
Compounds 212, 213, 215, 216, 222, 223, 226, 227, 228, 230, 231, 233, 234, 235, 237, 212, 213,
214, 215, 216, 227 o8 Btre 2280239 P4 MIB, 234, 235, 237, 238, 239, 240 and 241 exhibited high
insecticidal activities having at least 80% mortality. 20Soil Drenching Treatment Tests Test Example
16: Small Brown Pl&htBebper 8eRHBl Testl 00 F@%/ce seedlings grown in pots were subjected to soil
drenching treatme Withvsaltét}]or}%oft invgntive £PMpo ar;[ a predetermined concentration
prepared to 10% 2 Acetonenvater. Thr erﬁjay%'}%"owmg trea menrp, ten second- instar small brown

planthopper larvae were jeleased gpiq gach sggdling- The treated seedlings and larvae were then held
in an incubation chamber at 25C (1g-hou'r period oWght, 8-hour dark period). Three days after

relggsed, the 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
15 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

20 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

25 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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numbers of live and dead insects were counted, and the Smortality was calculated from the following
formula.The test was carried out as two replications. Mortality (%) = [number of dead insects/(number
of live insects + number of dead insects)] x 100 From these results, at a dosage of 0.05 mg/seedling,
10 Compounds 212, 227, 229, 231, 233, 237, 238, 239, 242 and 243 exhibited high insecticidal
activities having at least 80% mortality, and at a dosage of 0.005 mg/seedling, Compound 212

exhibited a Ih@]h insectiaclidal ?tz,":u}{'(vsity ﬁ\éinlgag %Srgpllrtglity{. 1n5'|}ecs(t) rExlaS ple 1Z:eWhit?-ggcggd Rice
Planthopper ongrglr'}[est ice eeoqlng% a/rown in poPs Were SlTbje ted'%0 Soil rencﬁlng treatment

with solutiops,ehthedaegiug compyats a2 RRFdsieRBeg cancenicaion pigpared tori%e

acetone/water. Three days following treatment, ten second- 20instar white-backed rice planthopper

larvae wereiiejgasednéo eadhseedfing. Jihe fregtediseedings moddatvasnweigdherhelgtin an
incubation chamber at 25C (16-hour period of light, 8-hour dark period). Three days after released, the

numbers ofdigecandgizad SRS WereserHNteskanetthe dameriedty. was calsulaiad fran ghe following
formula.The test was carried out as two replications. Mortality (%) = [number of dead insects/(number

of live insedtehaasaber é¢fruzadunbests)] #f100i ve aRmnddabetreskiss, wenalosagaioéd,05
mg/seedling, Compounds 212, 227, 229 and 231 exhibited high insecticidal 5activities having at least
80% mortal®PdTédteErphplal 18: RivesvaRl fubaliedohtrentddie f akicevddedihgs Grdan in pots
were subjected to soil drenching treatment with solutions of the inyentive compounds at a

predetermindll Soh&stratRh HRbaF&EH P Yoo oddRohERMAEATIVA Fays after treatment, five adult

rice water weevils were released pnto each s edéin ., The seedlings and insects were then held in an
incubationvt\:ﬁba{r%gclar' av2 16-h G‘r“He%r‘?éd 8? lig ?,géj-hgbrc grﬁi(kﬁgjrpo% .rTr?Srfge}da\gl% atffecrgéleased, the

e o o Ao g “oug, e ol calcatd o e
ingegts/(number ofdlivesingstgl + nugibes ofjdsagdnActabd 1  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,
15 213 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%
20 nortality.
In simlar tests, the nortality fromtreatnent with 10

ppm of imdacloprid was 4%

Test Exanple 22: Ti ck (Haemaphysalis |ongicornis) Control

Test on Body Surface of Muse

25 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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20From these results, at a dosage of 0.1 mg/seedling, Compound 212 exhibited a high insecticidal
activity having at least 80% mortality. Effects on Pests Having a Low Susceptibility to Insecticides Test
Example 19: Brown Rice Planthopper Control Test 25Rice seedlings grown in pots were subjected to
soil drenching treatment with solutions of the inventive compounds at a predetermined concentration
prepared to 10% acetone/water. Three days after treatment, ten secondinstar brown rice planthopper
larvae havirej%la Ig srusr(%eptci%ilr%tlyctgl in§e%ié:idelﬁw?roe release nt8fea6%10 E sefd#'jn%. Tk}\eageedlings
and insectshVere theh held i an fhicubation chamber at 25C et6-hour perlo& of light, ghER dark
period). Thrg@tdaq:)f%%ﬂqrge!q?esegh \peaugpgés Qyiy%apqéi[egﬁtina?gé_were counted, and the
mortality was calculated from the following formula. The test was carried 10out as two replications.
Mortality (%) = [nupet i sifacinseersi{nugyoes of lipissesis Aure!d dsackingegalx 100

The pests used in this test were insects that had been raised indoors for successive generations over
a long periasbAHr of timegensceptibfsalineg), dnd insectsshathasalyeeagaised irdoond far isoacessive
generations after being collected (I) in 2007 within Kumamoto Prefecture and (1) in 2005 within
Fukeioka Prisfevtpies(fidt-owmiecteddied s Y rAgpairesulto Modn gduand [adyexdilsifeac e nwfrtatityeof 100%
20 on all the lines in treatment at a dosage of 0.05 mg/seedling, and exhibited a mortality of at least
90% on all tReCitheat Riddsddecof @008GHEMAeddliRg: By chhtr&st, Wt applicd bPB dy&ye of 0.05
mg/seedling, imidacloprid exhibited a mortality of 100% in the susceptible line and 25mortalities of
40% on (1) &hd B¥8Son (@), 9 ¥romNABSY9BLYits, CoPihould 21PEfhibited ¥High isEKfcidal

activity against brown rice plantllo ers having, a low susceptibility tQ imidacloprid. Test Example 20:
Small Brou FISTABPES GapuroCh il & Hied secthings S AneEbto o stbigcidd Bosol

drenching tygatment yith sp%iﬁnsﬁgrjgéggdnventiﬁpg@pm a%gtpé?de}eép‘g%%lﬁoncgﬂgation

prepared to 10% acetone/water. T days after treatment; ten secondinstar small brown planthopper

larmge having, adawsl Osyiscepiikity terpseeficides wesr seleaged ongd gack eedling Theseedlings
and insects were then held in an incubation chamber at 25C (16-hour period of light, 8-hour dark

period). Threerdays afferieteasside thexnwmbiersef tive andldeag inge¢tsnmerescounted, and the
mortality was 15calculated from the following formula. The test was carried
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-
15 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

20 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

25 conpounds were rated according to the following criteria.
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out as two replications. Mortality (%) = [number of dead insects/(humber of live insects + number of
dead insects)] x 100 The pests used in this test were insects that had been 20 raised indoors for
successive generations over a long period of time (susceptible line), and insects that had been raised
indoors for successive generations after being collected in 2006 within Kumamoto Prefecture
(field-collected line). As a result, Compound 212 exhibited a mortality of 100% 25on both lines at a
dosage of 0.01 mg/seedling, ang exhibjted a mortality of at,leasf 90% on_hoth lines at a dosage of
0.005 mg/seedling. éy?gcgr%??ast,%men é\tganS %%ta d&)\s’\ggjz B{‘ {)qkﬁ moglsete ﬁng, Yl av(\:?orpq?d exhibited
a mortality ¢f TQP% In the susceptible line and a mortality of 50% In the field-collected line. When
applied at a dosage of 0.01 5 mg/seedling, frpronif exhibited a mortality of 100% In the susceptible
line and a mortality of 70% In the:field-cplipate@ding) | y  alfirom Hese@sultaotrgPHEIE212
exhibited a high Insecticidal activity against small brown planthoppers 10having a low susceptibility to
ImldacloprldfanedtpranifnTeshiexamp|e 3t:IatVitreaetahidict Teatsl of Cednpound 212 and
Imldacloprld Using House Fly Crude Enzyme Extract As mentioned In Pest Management Science,
59(8), 347-352 (2003) and the Journal 6 Pesfitider8uiena®, 205 110:dn60n82004)d Imfdacloprid Is
known to be inactivated by incurring oxidative metabolism, which Is thought to be one mechanism of
acquiring rdsitaR€atd WahaFPagédThe following experiment was carried out to confirm the effects In
pests which have acquired SI]JCh resistance. 20An amount of 10 mL of a potassium phosphate buffer
solution (pH 7.4, Conthififig4 fv BD80)A05898d8E 1S alidit Pflise HEPRYBAS g} arfd tH flies were
thoroughly homggenized In a.Physcaqtron (Nrtr-Qp.Medical and Physical Instruments Manufacturing
Co.). The hgmogena e \%1@ ?&gn %cenﬁif&gecc{ gtP i%l,%bcd ?g)arl 15€m?n%?és.ﬁ1{e r%%uif'n a}%%ernatant
was additiopglly centrifiiggsl at 100,000 g for 60 =flutes, giving a precipitate.The precipitate was

10 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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dissolved In 1 mL of a potassium phosphate buffer, and the resulting solution was used as the crude
enzyme extract. The enzyme extraction operations were all darned out on Ice 5or at 4C. The
reagents were mixed In the following proportions within a 1.5 mL tube, and the reaction was effected
at 25C for 40 hours. Following the reaction, 1 mL of acetone was added and the mixture was stirred,
following which the 10 precipitate that formed was centrifuged at 12,000 rpm for 5 =flutes. The
supernatantl_%ﬁ?tgn?é/vas =stifled off, and the precipitate was Injected Into a liquid
chromatograph-mass spectrometer (LC/MS) and analysis was darned out. Above crude enzyme
extract: 300 laL 15DMSO0 solution of compound: 5 laL Glucose 6 phosphoric acid solution: 5 laL

NADP5 squtin)n 51ak s 7 2 Gluc@desaphosphofic|aciq dehydrogenase|solution} 5 laL Potassium
phosphate buffer'{pH 7.4, conftaining T mM.20EDTA):180 TaL qAndlysif|Condltions> Column: Capcell
* ’ — &
Pak C18MG Mobile phasé: composition: 0 o I minNuEes 85% water, 5% [acefoiltilfe, 0% 25aqueous
H H H + H by § N L, I + H
formic acid salutiony(® 4 ¥oviv 3to-39-mindies:BI=4-23%0waters 54655 aece orirtrlle, 10%
. =R .
aqueous formic jaerel'selatiop{0:1% vA)-30,1-10-36-=flytes:90% acetormirile, 100 aqueous formic acrd
solution (0.1% V, g%@o@gﬁu@wﬁpe%at&e- 40C Elow rate: 0.35!mL/min [nje¢tedlamgunt; 100 laL
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UV wavelength: Compound 212: 325 nm Imldacloprid: 300 nm 10As a result, the sum of the surface
area percentages for the metabolites was 0.08% In the case of Compound No. 212 and 2.55% In the
case of Imldacloprld, indicating that the amount of metabolites of Compound No. 212 was lower than
the amount of metabolites of Imldacloprid. The above 15results suggest that Compound 212 can

effectively control even resistantpestswhich metabolically deactivate Imldacloprid. Control Effects on
Animal Parasitic Pieﬁts T?it ample %1e:lickrgf-|ae aph)éia}lis IPngr%orpgs) Eo\plirol 20Te1¢,t Glass

vials having a capacny% 'mLWere teach filled Wit 36" Ofan atetone so?utlonrgco%taln?r\{\é 200 ppm

or 10 ppm ofe Jeepgiveicpmpagund diese fled Visys WeIRIRRE A3 shakey and gy dried whie

being spun, thereby 25forming dry films of the compounds on the inner walls of the vials. After the
vials had beerpdrietsfor apteast 24&oursz gen faryaldicks fdgemaphysaliglendicyrats) aygrg released
into each vial, following which the vials were capped. The vials were then left at rest in an incubation
chamber atp563, 639% dhumgitypanchdemplatscdartinags. Qe dayradter iSnedaradeci the naunebers of live
and dead ticks were counted, and the mortality was calculated from the following formula. This test
wascarriedseutnsy twaeckplicafiatd. eMaddality (%) = [number of dead ticks/(number of live ticks +
number of dead ticks)] x 100 10As a result, at a dosage of 200 ppm, Compounds 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, 15213 and 214 exhibited tickcidal effects having at least 80% mortality. At a dosage
of 10 ppm, Compounds 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 least 80%
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20mortality.

instant glue.

same way For,
within the ae"[ltsgﬁ

In similar tests, the mortality from treatment with 10 ppm of imidacloprid was 4%. Test
Example 22:Tick (Haemaphysalis longicornis) Control Test on Body Surface of Mouse 25Ventral fur
was shaved from an area having a diameter of about 2 cm in mice (ICR, 5-week-old males), and a 15
mL polystyrene conical tube cut to a length of about 1.5 cm was attached to the shaved area using

An amount of 20 laL of a 1,000-fold dilution of the pest control agent prepared in the

A lation 5Example 11 was added dropwise onto the body surface of the mice
ed tube. After the solution was allowed to dry thoroughly, ten or more larval ticks

(Haemaphysalis longicornis) were released into the tube, which was then capped. Three days after

released, the"TOnumbers of tive angd dead ticks were counted, and the mgrtality was caicutated from
the following| formula. Blood-feedinginhibition:{%6)1=-100-» lrumbet of fegeing-ticksinumber of live
ticks + number of dead ticks)] x 10Q:As.antesult, Compound 212 below exhibited-a blood=d45feeding
inhibition of 91%. Test Example 23] Effects on Canine Heartworm The:activities of the compounds
were evaluated based on changes in the motility of microfilariae in caning fieartworm. ¥#é respective
compounds Wwere dissolved in a RPMI1640 liquid 20 culture medium to g€aHééntration of|3.13 ppm,
following which about 20 canine he@rtworm [ficrofilarjae’Were placéd in €ach cultyfe fiid and cultured
at 37C. The matility of the canine heartworm microfilariae was gbserved for 48 hours following the start
of culturing, and-the-aetivities-of the_25eempounds W'i,’g rated-according{to-the follpwingefjteria. died
[ RN TIY 1 " - U femdd . 1 s NI =

B:Substanti Iy arrtne neartworms-Wereanecieam-sapeway, pratreasf one=tnirg ared o4 ‘No
influence, or{tessthamone-thirdof |75 100 70

237 0o 75

238 0o 100 33

23% 0o g0 30

24z 0o

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 7|63 5 20

(Patent Document 5,

Example 7)

Comparative Example E|20

(Patent Document 5,

Example &)
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the heartworms died  As a result, at a dosage of 3.13 ppm, Compounds 1, 2, 6, 7, 8, 9 and 10 had a
microfilaricidal effect at or higher than level B. 10The microfilaricidal effects of Compound Nos. 212,
227, 229, 231, 237, 238, 239, 242 and 243, which are especially preferred compounds according to
the invention, are summarized in Table 12. Table 12 In addition, the effects against pests
having a low susceptibility to insecticides by Compound Nos. 212, 227, 229, 231, 237, 238, 239, 242
and 243, which é':lre especi%‘?referre% comj)ounds according to the invention, are 5summarized in

r

Table 13. FaBl€43!t fihalstRPALBARCADlitY

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

5 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.

10 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

15 control.
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The amine derivatives of the present invention have excellent insecticidal effects against the
diamondback moth, the common cutworm, the cotton aphid, the small brown 5 planthopper, the brown
rice planthopper, the green rice leafhopper, the hard-bodied tick Haemaphysalis longicornis, and many
other pests. Also, they are able to exhibit strong effects even against insects having a low insecticide
susceptibility, particularly delphacid planthoppers. 10 Moreover, they are effective also in treating soll
and plant Ctl&%i% edia and, because they are able to mitigate the chances of worker exposure to
chemicals, can be sdfely used to control pests. Therefore, the present invention is capable of being

highly benefigial, i field o tl t [C 1 [Claim. 1] st control nt rising at
least one ¢ ggétmh@f th'gfoﬁ)lggv?ng c??r{nilfgl(l) 0%%&';45 tf?e@é%ll[l[rcgﬁeﬁrg. 1 (PRi )Igg%g’ﬁN, I%Z( )

(wWherein Arcig iy arowmahieh msyi brysubstities 1§ Soor §-wgmbergdheserocycle which may
be substituted; R1 is a hydrogen atom or a Clk alkyl group; R2 is a Clk alkylcarbonyl group in which
the alkyl 1Q Cratety mpy be substituted with a halogen atom, a Cik alkyloxycarbonyl group in which the
alkyl moiety may be substituted with a halogen atom, a Clk alkylsulfonyl group in which the alkyl
moiety may be SLFQstituted with a halogen atom, CONR1A7, a Cik 0,0'-alkylphosphoryl group in which
the 15alkyl moiet f'nay be substituted with a halogen atom, a cyano group, a formyl group or a nitro
group; RSi}j\C15§R%<ylene group which may be substituted with a halogen atom, a C2(29
alkenylene gxpUp whish mayRg substituted with a halogen atom, a C228 alkynylene group 20 which
may be substituted with a halogen atom, a phenylene group which may be substituted, or a 5- or
6-nembered heteroc?dic divalept yroup which may be substituted; and Ry is a hydrogen atom, a
cyano group, a phenyl group which may be substituted, a 3- to 8-membered cyclic alkyl group which

may be subgfified;  Sajo $nembereq ietgrasyplisuhiah may PesuRsHLEed. 7 Balogen gtom, ORS,
5- or 6-nenbered heterocycle which may be substituted;
R, is a hydrogen atomor a C.g al kyl group;
R, is a GC.¢ alkylcarbonyl group in which the alkyl
10 noiety may 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
15 al kyl noiety may be substituted wth a hal ogen atom a cyano
group, a fornyl group or a nitro group;

Rs is a GC.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

20 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
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5 OCOR5, OCOORS5, COR5, COORS5, 5R5, SOR5, 502R5, N-CO-OR2, N-CO-5R2, N-CS-OR2,
N-CS-SR2, N-0-CO-R2, 0-CO-R2, 0-CO-OR2, 0-CO-SR2, 0- CS-OR2, 0-CS-SR2, S-CS-OR2,
S-CS-5R2, S-CO-0OR2, S-CO-5R2, 5CS-R2, NR9R20, 0-CO-NR9R20, 0-CS-NR9R20, S-CO-NR9R20
or S-CSNR9R20; 10wherein R5 is a C15 alkyl group which may be substituted with a halogen atom,
an aryl group which may be substituted with a halogen atom or an aralkyl group which may be
substituted with a E,?Iolgen gtom dr n '31 0and R2 areaen%ch irrl%eLPendentI i\ h%progeg atom or a
15C15 alkyl group Which may b% diTitueda With aaha?(}/gen atgm; P Re 85155 Tkylljaroup which

may be sugfiiuted, the syhstivientihich may be sabstityted being,a halpgep gty %ﬁlgfﬂ.

alkyloxycarbonyl group, a Cliy alkylcarbonyl group, a 20 benzoyl group which may be substituted with

a halogen egew a Glaccakyl gagup which sudy Peptsubstutechwitiza hajqgengtamiraer ey alkyloxy

group or a Clmj alkylthio group; Rg and Rn are each independently a hydrogen atom, a formyl
group, a Clealylogrpcipi whioihinmy bmgulistitised 26mitht @balogematayea Cik alkylcarapny! group
in which the alkyl moiety may be substituted with a halogen atom, a C1-6 alkylcarbonyloxy group in

whibh the aR§DR0ieNAshe SOBSstitUEEXith SRsalogeRsatoRt:Ryphdhylgr &, wiNe th &3Rbe
substituted (the substituent which may be substituted being a halogen atom, a Cliy alkyl group which
may be sub¥tifee R wilth &PaRigen Bltdh C6t Beeliy iAoy gr@ué@vﬁ&, m&Y B sefsstitied with a
halogen atom), or a benzyl group which mr%;e substituted (the substituent which may be substituted

being a hal %'Cli)(/}a 1 é%up which besUbRtiRited vﬁ‘fh%%gen%%alkﬁéxy group
which may substituted wijth n), R im together ing and dengpie a 3- to
10-member t%gfero%?/%%ﬁlkyl éré%%? %Igﬁg%ﬂﬁing%t eaﬁ%ﬁé"hitr&%éﬁg aﬁ%ﬁﬁ’r N'Rg an%%n together

form a ring g enote a 5- or 6-membered aromatic heterocycle containing at least one nitrogen
atom, and 15N, IE?Z R3 and Ry may together form a group of formula (E) [Chem. 2] wherein Y is a

hygigogen atom, a RRIIGENALOM, a hyglroxyl 2@ groupspryi6 alkybanoup wiieh maye suhstituted with
a halogen, a C16 alkyloxy group which may be substituted with a halogen, a cyano group, a formyl
group or a gitrogroupt ed with a hal ogen atom an aryl group which may 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
15 C.e alkyl group which may be substituted with a hal ogen
at om
Rs is a C.g alkyl group which may be substituted, the
substituent which may be substituted being a hal ogen atom a
Ci.4 al kyl oxycarbonyl group, a GC., alkylcarbonyl group, a
20 benzoyl group which may be substituted with a hal ogen atom
or a C.4 alkyl group which may be substituted with a hal ogen
atom a G4 al kyloxy group or a C.4 al kylthi o group;
Ry and Ry are each independently a hydrogen atom a
fornyl group, a Cp..g alkyl group which may be substituted
25 with a halogen atom a C.¢ al kyl carbonyl group in which the

al kyl noiety may be substituted with a halogen atom a G
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and RJli is a Clk alkyl group substituted with a halogen or a Clk alkyloxy group which may be
substituted with a halogen; with the proviso that if Ar is a 2,6-dichloro-4-pyridyl group, then R2 is
not a Ctk alkyloxycarbonyl group in which 5the alkyl moiety may be substituted with a halogen atom).
[Claim 2] The pest control agent according to claim 1, wherein Ar in formula (1) is a 6-chloro-3-pyridyl
group or a 5-chloro-3-thiazolyl group. [Claim 3] The pest control agent according to claim 1 or 2,
10wherein RF in f%rér#%la ),is a Clk alk¥lcarbony |r1[ Whlch m( ?Ikyl m0| 9/ ubstltuted
with a halogen {om a ff<yYsuI Broup in Which the ?kyl ty may BeYsubs |¥utedeW|th a

halogen atognbgwma o1 [Glaim Hohe BeSROWhARR! SR My Lpunerei the

compound of formula (1) is a compound of ormula (le) bel 1 0(le) laim 5] The

pest controkagiti %Q?Pé@lng {qelanis 20whenein Rlli dmf lapde)ssgsElk Adreep ﬁfbet'tUted
with a halogen atom. [Claim 6] The pest control agent according to claim 4, wherein Y in formula (le)

is a hydrogen atwinngen halegan atord, [Clainky] The pest edritud agagt desogling to claimdt, 5
wherein R(li in formula (le) is a C156 alkyl group substituted with a halogen atom, and Y is a hydrogen
atom or a haldgenatdml [@eim 8t Tine pest cantfal agehkateordingtowimii, avhen@iy thecompound
of formula (le) is a compound selected _
substituted wth a halogen aton), or a benzyl group which
may be substituted (the substituent which nay be substituted
bei ng a hal ogen, a C;., alkyl group which may be substituted
with a halogen or a GCy., alkyloxy group which my be
10 substituted with a halogen), R and R together forma ring
and denote a 3- to 10-nmenbered heterocycloal 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 and
15 N, R, R and R, may together form a group of formula
(B
[ Chem 2]

T
N

TR%
O

wherein Y is a hydrogen atom a halogen atom a hydroxyl

(B)

20 group, a GCp.e alkyl group which nmay be substituted wth a
hal ogen, a Ci.¢ al kyl oxy group which nmay be substituted wth

a hal ogen, a cyano group, a fornyl group or a nitro group,
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10from the group consisting of N-[1-((6-chloropyridin-3-
yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide,
N-[1-((6-chloro-5-fluoropyridin-3-yl)methyl)pyridin-2(1H)- ylidine]-2,2,2-trifluoroacetamide,
N-[1-((6-fluoropyridin-3- yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide,
15N-[1-((6-bromopyridin-3-yl)methyl)pyridin-2(1H)-ylidene]- 2,2,2-trifluoroacetamide,

N-[1-(1-(6-chloropyridin-3- yhethyl)pyridin-2(1H)-ylidene]-2,2 2-trifluorqacetamide
N[l-((6-ch|oar8;%{yri ﬁ1-5§y1?m§h‘§/l)%)@ﬁ&m-§ 1?—“@"%%%3 -52}2[5tol’TJT‘I]luoVrV'o<£;1%]et<‘:§11me}i1 é,ogen or a

2-chloro-N--((6-¢higfopy 'dQ@PBOVWSWVM”B@%G@ﬂ'H?PS&{%'PH'U&“P&%‘F%@E}H‘?'&N'

[1-((2-chloropyrimidin-5-ylymethyl)pyridin-2(1H)-ylidene]-
2,2,2-trifluoroacetagnideandl-r GictioroRuriding3-ad) methyl) pyrisiai2¢ BHyylidengly? 268.3-

pentafluoropropanamide. 25[Claim 9] The pest control agent according to any one of claims 1 to 8,
which has gypestpsontietactiRityi an avleast Qe tyylekgl pastcatduied frogr thepgrionp wonsisting of
lepidopterous pests, hemipterous pests, thysanopterous pests, dipterous pests, coleopterous pests,
anilmal pardditie féde/andoicks yanthyahiae hidastwdrtied[@ldimn B0]Mae ggsncahwod agent according
to any one of claims 1 to 9, wherein the pest is an agricultural/horticultural pest or an animal parasitic
pest. [Clainl ELAIHE gast EBARtroPE§éNt &&BrHRlg toaiBNbne aF eRiitisYto HOwhetathfthe best is a
pesticide-resjstant 10pest. [Claim 12]An amine derivative of the fgllowing formula (I) or a salt thereof

[Chem. 4] RINRBEAIN, 284 R2 (1 91%(hAeldid A Fs & pRiehl Qolip3vR¥hiAY) b8 QiR iRledor a
5-chl oro- 3-t hi azol yl group.

[daim3] The pest control agent according to claim1l or 2,

10 wherein R, in formula (1) is a GC.g alkylcarbonyl 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.
[Odaim4] The pest control agent according to claim 1,

15 wherein the conpound of forrmula (1) is a conmpound of fornula
(le) bel ow.

[ Chem 3]

O (le)
[daim5] The pest control agent according to claim 4,
20 wherein Ree in formula (le) is a Cy.g al kyl group substituted

wi th a hal ogen atom
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5- or 6-membered heterocycle which may be substituted; R1 is a hydrogen atom or a Clk alkyl group;
R2 is a Clk alkylcarbonyl group in which the alkyl moiety may be substituted with a halogen atom, a
Cik 20 alkyloxycarbonyl group in which the alkyl moiety may be substituted with a halogen atom, a Clk
alkylsulfonyl group in which the alkyl moiety may be substituted with a halogen atom, CONR4A7, a Cik
0,0'-alkylphosphoryl group in which the alkyl moiety may be substituted with a halogen atom, a cyano

group, a formyl group.or a,nitro group; R3 js a C12 alkylene group which may be substituted with
a halogen tomz,%arelng Zm%ny een%l{gro%%nvtvﬁi% mg)g %?5 &g Eu%eg %vitrt 3 ha(fg&-':-rﬁn atorh,a C2_9

alkyrylene QIRURYIAICY M3y ETURAEIE] it adhaloggcpiom R PREIeBE GoUpBlstyay be

substituted, or a 5- or 6-membered heterocyclic divalent group which may be substituted; and Ry is a
hydrogen aggrang cyano group, a phenyl group 10 which may be substituted, a 3- to 8-membered
cyclic alkyl group which may be substituted, a 3- to 8-membered heterocyclic which may be
substituted [ &halogen] atdtme OResOCQRRht OO ORTe (iORac EHARYY SR SORSI, BOZRS,
N-00-0R2, N-CO-SR2, N-CS-OR2, N-CS-SR2, N-0-CO-R2, 0-CO-R2, 0-00-0R2, 0-CO-SR2, 0- 15
CS®R2, 0W®HRT) FRESIORL0EMTIEDR,65-0090RR, G-cRERY, 509RR, NRIR A0, @-€D-NRIR20,
0-CS-NR9R20, S-CO-NR9R20 or S-CSNR9R10;  wherein R5 is a C15 alkyl group which may be
substituted Withha BalBgkR$€sm 249 Byl RsLipYwhieh PndyisE 2080b < @EY Nithda RALEERRtom or an
aralkyl group which may be substituted with a halogen atom; R6 and R2 are each independently
a hydrogen®t8f or a C155 alkyl group which may be substituted with a halogen atom; 25Re is a

C155 alkyl grqup whi be substituted, the substituent which may be substituted being a halogen
wom 2 P 3T oot a iy bilcar GOy oroRb Ca oS L bap ey be

substituted yyit 3 nlogRA at @&'%@'kfybgmﬂpaw'(“%)m% b S_HBﬁLgH[ﬁ%W%'éfﬁ?f'%%e” atom, &

C14 alkyloxy group or a C14 alkylthio group; 5 Rg and Rn are each independentl drogen atom, a

formgy! group agIn eyl argeBYKIctE BiRy Re pHBstityed wﬁh[qhetoge@rﬁtt@rrbgywéiaﬁkxécarbonyl
group in which the alkyl moiety may be substituted with a halogen atom, a C1-6 alkylcarbonyloxy
group in whj¢h) tret alicy)) ppiatdinmeyibe HL0 glbsténtd ®ith a2halogen @demaedqhenytigroup which may
be substituted (the substituent which may be substituted being a halogen atom, a Cliy alkyl group
which may b [stb&fitredhwithca hafdgear atpyr,ictian€By wlkyretynyrlopupywhidh may be)substituted with
a halogen atom), or a benzyl group which 15 may be substituted (the substituent which may be
substituted Yeirlj 8®bicyeh, & thy blkyrhrAEANdRay BE EdbéttBtdd WRhPNalbgeAvBa C14
alkyloxy group which may be substituted with a halo?er% R9 and Rn together form a ring and denote a

3- to 10-me¥hBeTRl e R Ealky? §idllp Yo d5iEiing 4t ket bhb W OGSE LM 6 N, Rg and Rn

fogeiner oy ./ B4 ARSI, 7 % CaTRIERA PR dIsie S Siaining ot feast one
2,2,2-trifluoroacetam de, N-[ 1- (1- (6-chl oropyridin-3-
yl)ethyl)pyridin-2(1H) -ylidene]-2,2,2-trifluoroacetam de, N
[1-((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H)-ylidene]-2, 2-
di f | uor oacet am de, 2-chl oro-N-[ 1- ((6-chl oropyri di n- 3-

20 yl) et hyl ) pyri di 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-chl oropyridin- 3-
yl ) et hyl ) pyridi n-2(1H)-ylidene] -2, 2, 3, 3, 3-
pent af | uor opr opanam de.

25 [aim9] The pest control agent according to any one of

clains 1 to 8 which has a pest control activity on at | east
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if Aris a pyridyl group which may be substituted or a pyrimidyl group which may be substituted, N, R2
R3 and Ry 25may together form a group of formula (E) [Chem. 5] NRae O(E) wherein Y is a hydrogen
atom, a halogen atom, a hydroxyl group, a C16 alkyl group which may be substituted with a halogen
atom, a C16 alkyloxy group which may be substituted 5 with a halogen atom, a cyano group, a formyl
group or a nitro group, and R4i is a Ctk alkyl group which may be substituted with a halogen or a Ctk

alkyloxy groou§echh Qayope suebsttitutedlv‘\éi(t:rt\ a hal gen. Wt'ttq ethe rrgviso E:hc?rtlsifi Art ils,na of
2,6-dichloro- -pyrlc}g}? 10 grouB, then R2' iS hiot a CtK alkyloxycar on)Hpgroup I3 Which the alkyl moiety

may be subsied ity & halgsien Jom, et 8 518 e ,'3%9%89&)&%‘[ Besteora

hydrogen atom, Y is not a 5-methyl group and R4i is not a trifluoromethyl group aim 13]The

am?ne derivgtiye & &J%a"ﬁégt‘@f agePising & 6'@5“ é@sl’\@,er%'ﬁl itk f%ﬁ}”é% (R iza preuaro-3-
pyridyl group or a 5-chloro-3-thiazolyl group. [Claim 14]The amine derivative or a salt thereof
according tagthimi Lk o1 13ndhegini2 etormmba (i is a C16 20alkylcarbonyl group in which the alkyl
moiety may be substituted with a halogen atom, a Ctk alkylsulfonyl group in which the alkyl moiety
map be substitiaedwith] ar halogees htoww ol badyadggrdupac ci@ldinng5]The amyne eleeivatfve or a salt
thereof according to claim 12, wherein the compound of formula (I) is a 5compound of formula (le")
below. [Chéqh_agrrs 1 to 9, wherein t he pest i's an

agricultural/horticultural pest or an aninal parasitic pest.

[daim1l] The pest control agent according to any one of

claine 1 to 9, wherein the pest is a pesticide-resistant
10 pest .

[aim12] An am ne derivative of the following formula (1)

or a salt thereof

[ Chem 4]

Rz (1)

15 (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 GCy.g al kyl group;
R, is a GC.g alkylcarbonyl group in which the alkyl
noiety may be substituted with a halogen atom a GCis
20 al kyl oxycarbonyl group in which the alkyl noiety may be
substituted with a halogen atom a GCy.g al kyl sul fonyl group
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
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0(le") (wherein Ar'is a pyridyl group which may be substituted or a pyrimidyl group which may be
substituted; Y is a hydrogen 10 atom, a halogen atom, a hydroxyl group, a C16 alkyl group which may
be substituted with a halogen atom, a C16 alkyloxy group which may be substituted with a halogen
atom, a cyano group, a formyl group or a nitro group; and R,IT is a Ctr alkyl group substituted with a
halogen or a CL_E, alkyloxy 15group which may be substituted with a halogen; with the proviso

that if Ar'is éa][?ﬁ-c Iorrrctz))-iS-E)}/fridr%ll L}!gr)ti.))u&o, %@ﬁg tRI’ (ﬁtr%%} aWh}/%r%geHati%?er\]( ig tnﬁr%ﬁe%ergﬁe)}gy]l Jroup and

R,IT is not a trifftuoromethyl grodp aim € amine derivativeé or a’sa according 20to

claim 15, WQ?%I& Rlle ipcjpwplag(fl%'hf 3 CLy Eqialkd gqrpyp, gubstituted with a halogen atom. [Claim
, d A .

17]The amine derivative or a salt’thereof according to cfaim 15, wherein Y in formula (le") is a

hydrogen atom or g;hglegep aigm, [glaid})l]&i'éhe?@@m? dgwivativerfiya S3d thaiget aeearding S to
claim 15, wherein R(li in formula (le") is a Ctk alkyl group substituted with a halogen atom and Y is a
hydrogen atarnlor a h&lapegetonat [Giqimal 9thhe ashikerndrasadivegooa saliviiaraof @egording to claim
15, wherein the compound of formula (le") is a 10compound selected from the group consisting of
N-[5-((6- chiarbpyridint Be1)mictthy|)@yridial 2@ eh)-ylateme-2,2,2-C.s  al kynyl ene  group
trifluoroacetamide,N-[1-((6-chloro-5-fluoropyridin-3-
ymethyl)pWidia 2 (1ryyliameposd itfittii@acdthiide, hal ogen atom a phenyl ene
N-[1-((6-fluoropyridin-3-yl)methyl)pyridin-2(1H)-ylidenel-

152,2,2-trif IR R e A IN-[I2Y(6-HomSHRfin ut ed.  or - a 5- or  6-menbered

yI)methyI)p¥]ri(?in-Z(S%I-Q-I}/Jidene%\-/Z,|2é2-%rifluoroacet mciﬂe

N-[1-(1-(6-ch?or%[)yr|éf|n é?/l)g{ y"fbpyﬂdingﬁﬁlﬁﬂ-y |d'ene]-’m.’ly be substituted; and

e S AT, o cyano aroup. @ pheni! grou
10 whi ch 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
15 CS-0ORs, OCSSR;, SCS0R, SGCSSR, SCOOCR, SCOSR, S
CS-Rs, NRyRyp, O CO NRyRypg, O CS NRyRypg, S-CONRyRyp 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
20 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

at om
25 Rs is a C.g alkyl group which may be substituted, the

substituent which may be substituted being a hal ogen atom a
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20chloro-N-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)-
ylidene]-2,2-difluoroacetamide,N-[1-((2-chloropyrimidin-5-
yl)methyl)pyridin-2(1H)-ylidene]-2,2,2-trifluoroacetamide
andN-[1-((6-chloropyridin-3-yl)methyl)pyridin-2(1H)- ylidene]-2,2,3,3,3-pentafluoropropanamide.
25[Claim 20]The amine derivative or a salt thereof according to any one of claims 12 to 19, which has

a pest contral actiyity on at least one type of pest selected from the aroyp cansisting of lepidopterous
pests, hemi(gjt'e‘fouag{ gé@tgx ();/gérfl)gpr)]t)élrou heat, di%ter%ﬁé pgsp'gé}'/\c&%(r)pé?ﬁus Ists Hnintal parasitic

fleas and s, 25 caging R SeR, (BRIMAHA NSHDEH fqf GnUaling PEgs, Camprising the

step of using the pest ¢ontrol agent according to any one of claims 1 to 9 or the amine derivative or a

salt thereOf(ﬂCCQVddI}QqtfaﬁRyIO”QerlfﬂﬁiWﬁ Ehtady- [6daisuBal Amateedigreantiplling dfen
agricultural/horticultural pests, comprising the step of treating plant seeds, roots, tubers, bulbs,
rhizomes, satlpannuérienit scdilitior! ioxyutgeultyreon solid cultaré yeadiiim igrradpgulture, or a carrier for
growing plants, with the pest control agent according to any one of claims 1 to 9 or 15 the amine
derfvative or a saltRhemstd adtordareto @aghone ndertmdert toy20a theyelnoipenciag ane campound to
penetrate and translocate into the plants.  [Claim 23]The method according to claim 21, wherein the
pest is an agBcOMliraliHBultupal Sest orbkYningdl PaPasit 2dhpeBRYCIAR 24PREIr&HeE according

to claim 21, wherein the pest is a pesticide-resistant pest. , ,
with a hal%gen atpom a G.s al k)lc/)l carbonyl group in which the

al kyl noiety may be substituted with a halogen atom a G
al kyl carbonyl oxy group in which the alkyl noiety may be
10 substituted with a hal ogen atom a phenyl group which nmay be
substituted (the substituent which may be substituted being
a halogen atom a GC., alkyl group which may be substituted
with a halogen atom or a GC., alkyloxy group which may be
substituted wth a halogen aton), or a benzyl group which
15 may be substituted (the substituent which nay be substituted
bei ng a hal ogen, a C;., alkyl group which may be substituted
with a halogen or a GCy., alkyloxy group which my be
substituted with a halogen), R and R together forma ring
and denote a 3- to 10-nmenbered heterocycloal kyl group
20 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 and
if Ar is a pyridyl group which may be substituted or a
pyri mdyl group which may be substituted, N, R, R and R,
25 may together forma group of formula (E)

[ Chem 5]
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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 R, is a C.g alkyl group which may be
substituted with a hal ogen or a Cy.g al kyl oxy 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 GCy.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-nmethyl group and R is not a
trifluoromethyl group).
[Gaim13] The amne derivative or a salt thereof according
to claim 12, wherein Ar in formula (l) is a 6-chloro-3-
pyridyl group or a 5-chloro-3-thiazolyl group.
[daim14] The amne derivative or a salt thereof according
to claim 12 or 13, wherein 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.s al kyl sul fonyl group
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in which the alkyl noiety nmay be substituted with a hal ogen
atom or a cyano group.

[ aim15] The amne derivative or a salt thereof according
to claim 12, wherein the conpound of formula (1) is a
conpound of fornula (le’) bel ow.

[ Chem 6]

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 Cis
al kyl group substituted with a halogen or a GC.g alkyloxy
group whi ch nmay be substituted with a hal ogen;

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).
[daim16] The amne derivative or a salt thereof according
to claim 15, wherein Re in formula (le’) is a GC.g alkyl

group substituted with a hal ogen at om
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[Gaim17] The amne derivative or a salt thereof according
to claim 15, wherein Y in fornmula (le’) is a hydrogen atom
or a hal ogen atom

[Aaim18] The amne derivative or a salt thereof according
to claim 15, wherein Re in formula (le’) is a GC.g alkyl
group substituted with a halogen atom and Y is a hydrogen
atom or a hal ogen at om

[Aaim19] The amne derivative or a salt thereof according
to claim 15, wherein the conpound of fornula (le’) is a
conmpound selected from the group consisting of NJ[1-((6-
chl oropyridi n-3-yl ) et hyl ) pyri din-2(1H) -yl i dene] -2, 2, 2-
trifluoroacetam 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)nethyl)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-
chl oro-N-[ 1- ((6-chl oropyridin-3-yl)nethyl)pyridin-2(1H)-

yl i 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.

[ aim?20] The amne derivative or a salt thereof according

to any one of clains 12 to 19, which has a pest control
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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.
[Gaim?21] A nethod for controlling pests, conprising the
step of using the pest control agent according to any one of
claime 1 to 9 or the amne derivative or a salt thereof
according to any one of clains 12 to 20.

[Aaim22] A nmet hod for controlling
agricultural/horticultural pests, conprising the step of
treating plant seeds, roots, tubers, bulbs, rhizonmes, soil,
a nutrient solution in nutriculture, a solid culture nedi um
in nutriculture, or a carrier for growing plants, with the
pest control agent according to any one of clains 1 to 9 or
the amine derivative or a salt thereof according to any one
of claine 12 to 20, thereby inducing the conpound to
penetrate and transl ocate into the plants.

[ ai m23] The nethod according to claim21, wherein the pest
is an agricultural/horticultural pest or an aninmal parasitic
pest .

[ A aim?24] The met hod according to claim 21, wherein the pest

IS a pesticide-resistant pest.
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