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BACKGROUND OF THE INVENTION
15 [0002]
Field of the Invention
The present invention relates to quinoline derlvatives and
agricultural and horticultural insecticides comprising the same
as an active ingredient.
20 [0003]
Background Art
Various compounds having control effect have hitherto
been developed. For example, WO 98/055460 discloses
quinoline derivatives having fungicidal activity, but on the other
25 hand, it does not disclose the insecticidal activity of these
derivatives. Japanese Patent No. 2633377 and U.S. Patent No.
4168311 disclose quinoline derivatives having insecticidal
activity. The compounds described in these publications are
different from quinoline derivatives represented by formula (I)
30 which will be described below in the structure of the substituent
at the 6-position of quinoline. Regarding agriculturai and
horticultural insecticides, it can be said that, due to problems
associated with, for example, the presence of insect species
which have low sensitivity to these compounds or are difficult to
35 be controlled, the development of novel agriculturai and
horticultural insecticides having excellent insecticidal activity



[0004] 5 The present inventors have now found that novel quinoline
derivatives represented by formula (I) have significant insecticidal
activity. The present invention has been nade based on such finding.

[ 0005].. 10 Accordingly, an object of the present invention is to provide
novel quinoline derivatives having signifi‘cant insecticidal activity and
to provide agricultural and horticultural insecticides conprising the sane
as an active iz etilledbsiveidich have reliable effect and can be safely used.
15 [0006] According to the first aspect of the present invention, there is
provided a quinoline derivative. This derivative is a conpound represented

by formula (1) or an agricul tg[ﬂ.ﬂM;qle)thaElmmENr@Uw acceptabl e acid

addition salt thereﬂz ? W X2 NR3 20 X3
(1) wherein Rl repr 5 a hydrogen atom 25 an al kall metal , an

al kaline egrth net al*rheoqiﬂ@@«ﬂtl Virfkastorsut Rvel- ﬁ@w’ﬂ 'fdhnd Oﬂﬁapncﬂd\yei
substituted C2-18 al ken optionally substituted . al kyny

optional |y sutE{inalies 1\1@1%9&r@ﬂr@ﬁnteapw&@mw%(:bkhatvm §tﬂ|’ﬂjﬁ'§@)ﬂt
lover al kyl, 3ns@pticodal 'é/ctﬁ*ll? gLityipd Y i @hkﬂas t?@é%qgﬁhbé

substituted phenyl optlon y. substitute eterocyc IC group,
wherein R4 reﬁ?@ﬁ%ﬁn‘%" susht fipAENgy substl tuted Cl1-18 al kyl,
[0005]
10 Accordingly, an object of the present invention is to

provide novel quinoline derivatives having significant
insecticidal activity and to provide agricultural and horticultural
insecticides comprising the same as an active ingredient which
have reliable effect and can be safely used.
15 [0006]

According to the first aspect of the present invention,
there is provided a quinoline derivative. This derivative is a
compound represented by formula (I) or an agriculturally and
horticulturally acceptable acid addition salt thereof:

R
Ys X, o
Y4YJ\]/ z R2
= | X
Wi, W /
| Wy Xy N" Rs
}
’ 20 X3
¢y

wherein
R; represents
a hydrogen atom,
25 an alkali metal,
an alkaline earth metal,
optionally substituted Ci-15 alkyl,
optionally substituted C;.1s5 alkenyl,
optionally substituted Cs.15 alkynyl,
30 optionally substituted Cs.10 cycioalkyl,
optionally substituted phenyl lower alkyl,



optionally substituted C2-18 al kenyl, optionally substituted C2-18

al kynyl } optionally substituted C3-10 cycloal kyl, optionally substituted
phenyl | ower al kyl, 10 optionally substituted phenoxy |ower alkyl,
optionally substituted phenyl, optionall ygsubst ituted heterocyclic group,
optionally substituted Cl-4 al kylthi o, wherein RS represents 15
optionally substituted Cl1-18 al kyl, optionally substituted C2-18 al kenyl,
optional ly substit utogdideally salbstityited ppeinaxal lowenkdkit,ut ed C3-10
cycl oal kyl, optionally substituted phenyl |ower alkyl, 20 optionally
substituted phenoxy%ﬂ 53/8-1” U@t bsttﬂé"&%idgﬁﬁﬁlw?'subst i tuted phenyl, or
optional ly substitutomudmleywmsltimt@rdohatemcydﬁliﬁ@i‘om/perei n R6 and R7 each
i ndependently repr ts 25 a hydrogen atom optionally substituted Cl1-18
al kyl, or optional W@ﬁﬂ%@?'ﬁ%’e %rﬁ?lsengﬁ S02R8 wherein R8 represents
opt i onal | yssubstituted Clop8icnayy ,sub’ghmt@do(\;@lllg)eikyl%t ituted C2-18

al kenyl optional | substl 0 II substituted
C3- 10ycycl ogl kyl , gpt i ongP] Wﬁb’éﬁ"&hﬁ@ﬂ’%@ﬂﬂ%k@ Y kgl optionally
substituted phenoxy | ower oplioHal B SudRitititald Ezs_hltﬁlkyhl?ﬂ ed phenyl or

optionally substituted heteroc nts a hydrogen
atom or optionally substi Pﬁ'ttl%}/‘%&y @U%aﬁ%@te%éwé&yéggﬁﬁgﬁa hydr ogen at om
5 optionally substituted ghtibhallWubstituted phenyl lower alkyl,

10 optionally substituted phenoxy lower alky!,
optionally substituted phenyl,
N optionally substituted heterocyclic group,

optionally substituted C;.4 alkylthio,
ORs wherein Rs represents
15 optionally substituted C;.:s alkyl,
optionally substituted Cj.1g alkenyl,
optionally substituted C,.15 alkynyl,
optionally substituted Cs.10 cycloalkyl,
optionally substituted phenyl fower alkyl,
20 optionally substituted phenoxy lower alkyl,
optionally substituted phenyl, or
optionally substituted heterocyclic group, or
NResR7 wherein Rg and R; each independently
represents
25 a hydrogen atom,
optionally substituted Cy.15 alkyl, or
optionally substituted phenyl, or
S0,Rs wherein Rg represents
optionally substituted C;.15 alkyl,
30 optionally substituted Ci-15 alkenyl,
optionally substituted Cj-1s alkynyl,
optionally substituted Cs.10 cycloalkyl,
optionally substituted pheny! lower alkyl,
optionally substituted phenoxy lower alkyl,
35 optionally substituted phenyl, or
optionally substituted heterocyclic group,



optionally substituted C2-4 al kenyl, or optionally substituted Cl1.4

al koxy, "wherein, in Rl, R2, and R3, the substituent in each of the
optionally substituted groups is selected fromthe group 10 consisting of
hal ogen atom Cl1-4 al kyl oxy; Cl-4 al kyl oxy-Cl1-4 al kyl oxy; Cl.4

al kyl oxycarbonyl; nitro; cyano; fornyl; trifluoronethyl; trifluoronethoxy;
acetyl; acetyloxy; Cl-4 alkyl, provided that this ClL.4 alkyl is not a
substituent f®; reprab&mts @riovprogod &Bem cyrclaatibnbiigpsivbsdituted Ci-a
substituted bé“EaL?gen 15 atom alternatively R2 and R3 together represent
-(CH2) m wher Y is 3 or 4, X1, X2, and X3 each independently represent
a hydrogen at @y réfresdrisogen atom C -4 alkyl optionally substituted by
hal ogen atom Cl-4 aékgloxg optionally substituted by hal ogen atom Cl-4
al kylthi o optional | {# B¥B5P8F0t¥®PBy hal ogen atom Ci-4 al kyl oxycar bonyl

optional | ys subst i t ubgdidiyalivsedrititidedaceny dlkito, or cyano, provided
that X1, X2, and X3 do, not, sinmyl taneously represent a hydrogen atom 30 W
represents a nitrog@ﬁgévb%m%Fﬂ%ﬁ&ﬁ¥&e&ﬂkﬁép?@%ﬁﬁﬁs°£ nitrogen atomor C Y2,
WB represents a nit ppgRiha&llPBHudstEudd gg_qvéﬁ@g(%hat, when WL represents a
nitrogen atom W2 and WB represent C Y2 and C Y3, respectively; en W
35 represents a nit '8 d mpén@ﬂé_ﬁ‘%ﬁtb%é%b%it*re'&%m@%vg} the
respectivel y; opttbydieyp &R b stk aeent @r@uelst regefed@@d Wr@hd BheVWgroup
represent C- Y1 and C- Y2, rmectlvely, 1, Y2, Y3, Y4 &nd Y? ch

i ndependerft | y CP&sigdRa: of MaIP8gen ataidm Cas cHKEloRY ov s ATKLIOM-Cove,
and WB respechikgloky;ePresent &ik¥loxyeakbdryl:andn(Erdd, anganahen férmyl;
epresents a tt):t?i?l%or%en%g#\&petriﬁ tolrgrr}?&laigﬁlof\lf' Satéétlyjftl'edacbgty?gz‘e(yprCE.V\,;Da[E\}Ihyl
graups, or an ; ; ; ; R
provided that this Ci.4 alkyl is not a substituent for the alkyl
group; and Cs.s cycloalkyl optionally substituted by halogen
15 atom,
alternatively R; and Rs together represent -(CHz)m~- wherein m
is 3 or 4,
X1, Xz, and Xz each independently represent
a hydrogen atom,
20 a halogen atom,
Ci-4 alky! optionally substituted by halogen atom,
Ci-s alkyloxy optionally substituted by halogen atom,
Ci-4 alkylthio optionally substituted by halogen atom,
Ci.4 alkyloxycarbonyl optionally substituted by halogen
25 atom,
nitro, or
cyano,
provided that X;, Xz, and Xs do not simultaneously
represent a hydrogen atom,
30 W; represents a nitrogen atom or C-Yy,
W> represents a nitrogen atom or C-Y5,
W3 represents a nitrogen atom or C-Y3z,
provided that, when W; represents a nitrogen atom, W,
and W3 represent C-Y, and C-Ys; respectively; when W;
35 represents a nitrogen atom, Wy and Ws represent C-Y; and C-Y3,
respectively; and when W; represents a nitrogen atom, W; and



oxygen atom at |east one of Yl, Y2, Y3, Y4, and Y5 represents A, wherein A
represents a group selected fromthe group consisting of: 10 Cl -8 al kyl
which is substituted by one or nore groups selected fromone or nore

hal ogen atons which may be the sanme or digfferent, Cl.4 alkyl oxy
substituted by one or nore halogen atons which may be the sane or
different, and C2-4 al kenyl oxy substituted by one or nore hal ogen atons
whi ch 15 may Ve repeesant (Ol diifid 6C-oht, ;reGpegtiradgnyl which is substituted

the sane or it rGiroht, Yen S, PAE) RiHSe TR B0 CBREEh T U RBREEY
atons whi ch majobe, AhersBpe or different, and C2-4 20 al kenyl oxy
ditrerent o g an osHeR- A BE e To oG s e M e BREe Rt oo,
sel ected f5om®ivg, oandoiGYhal agdn wiers Bhirepresgnte dhbomxhmemethylene
e et b B S BRUEAH' B, n Bao B Pl BB O 1 "
nore hal ogen abgmremilitom, atyehst bine 8ag, of;, o f,fés.eand Y2 r@packenys dxy
hal ogen’ at oms. whi ch HRETEIB° ASgePtESenns 8r Suppareircted: THoT gl gyt
substituted byopséstongnef:e hal ogen atons which nay be the sane or
i erent o nd, 240,20 KaRgl kiR G ISH AT S0 BRbaE s
A et i A i L
e of I ereme oR"liRleE Y bAGRP UB AN %o, TR FabRL oS
optional |y subsiioyehedtomonghich menye baldgersahensrwliffereny, bad e same
atoms & wni cAIREYYBROfralaSEN e Yhvi B BoB¥ aRRIngrrnRLOT e
opti onal | ys subshistive atiebyante cerdiffaenthal ogen atoms which may be the same
or different, C,-s alkenyl which is substituted by one or more groups
selected from one or more halogen atoms which may be the
same or different, Ci-4 alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Cy.4
20 alkenyloxy substituted by one or more halogen atoms which
may be the same or different;

Ci.g alkyloxy which is substituted by one or more groups
selected from one or more halogen atoms which may be the
same or different, Ci.4 alkyloxy substituted by one or more

25 halogen atoms which may be the same or different, and Cz.4
alkenyloxy substituted by one or more halogen atoms which
may be the same or different;

C,.s alkenyloxy which is substituted by one or more
groups selected from one or more halogen atoms which may be

30 the same or different, C;.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Ca.4
alkenyloxy substituted by one or more halogen atoms which
may be the same or different;

Ci-s alkyloxycarbonyl which is optionally substituted by

35 one or more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms



and/ or Cl-4 al kyl oxy substituted by one or nore hal ogen atons which nmay be
the sane or different; 10 C1_3 al kylsulfinyl which is optionally
substituted by one or nore hal ogen atons which may be the sane or
different, and/or Cl-4 al kyl oxy substituted by one or nore hal ogen atomns
whi ch may be the same or different; C2.8 al kenyl sulfinyl which is
optionally substituted by one 15 or nore hal ogen atons which may be the
sanme or diff ekghilch maa\,d/ljytl(;?é ghrakekyt ehiffesahss i tuted by one or nore hal ogen
atons which may be or different: Cl1 8 alkyls n WhIChI
optional ly substitu tﬁjﬁ 'Oowmﬁﬁe’%acmﬁgﬂ allyo ﬁl%& ﬁa?ybeoqeﬁe sanme
or di ff\%enL mafe ah@ﬁ}@ge@' a’coﬁh%yb\ﬂmhsu’ﬁa tie e?ﬁéy sam??romwl\ii\fhelmﬂbgen
at ons iC e s or di re al kenyl su lch Is
bt onal 'y ouBe/0u e v oRexYoSURSHETERA dgeon S MBFE N SIBPert AL S arre
or different, memapbﬁtﬁé@gméyopmﬁ@rénted by one or nore hal ogen

atons 25 which may be the sa or |fferent ubsti tuted
by one or nore hal o§ars aé‘f%‘ﬂt‘ Fﬁfﬂ/ 'BeOPHQ%QE%SHmE&H@aeﬁV opeg.9r

al kyl  substi tyhesl h)&l@%ﬁ@no%tﬂﬁw wnwenn%sprﬁewﬂhéhs@Web%rt hdiffegame, or
different, or Cl-4 al kyToxy substijuted, by one or nore Malo en ,at ons

whi ch may be ?ﬁ@@én@lﬂraﬁw pEY et bSHEHtRM MNP Le WAogan&aMS one

or nore hal oggficht A&y \Wa gme%@eopﬁﬁf@gﬁtor d| fferent, Cl. 4 aI Kyl
substituted by one or nore hal ggen atons whi ch be the sa

different}Oor Cl.4 Qikajamlsyu%@vl trhig lfyomoraﬁ b sty oAN&: BFs
whi ch may be Pﬁ@réaﬁﬁl@éeﬁ' faftéh%“wfﬁche%%gerﬁé @hér@a‘méekﬁﬂcﬁ‘ﬁféﬁe(m\the
group consi st ng hal ogen at Om

alkyl, C1 4 aI K
nitro, and cyé‘rﬁlﬁ'/o"aﬂerﬂH@Y'Oé‘D’ySHQFH@Hﬁ@ tb\)b Qﬂeﬂr nyore Y @?8/
toget her reprgagith nfdy gé‘Zlﬁngarﬁ@ bpr@ﬂfﬁ@feﬁgbstltut ed by haI ogen 5 atom

-(CH2) n-0- optionall subs tit hal ogen at om S (CH2).n-S- ptlonally
substituted by hal o§ers alkenylsulfmy whlch is optlonally substituted by one
15 or more halogen atoms which may be the same or different,
and/or Ci-4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

Ci-s alkyisulfony! which is optionally substituted by one
or more halogen atoms which may be the same or different,

20 and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

C..s alkenylsulfonyl which is optionally substituted by one
or more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms

25 which may be the same or different;

phenyl which is substituted by one or more halogen
atoms which may be the same or different, Ci.q alkyi
substituted by one or more halogen atoms which may be the
same or different, or C;.4 alkyloxy substituted by one or more

30 halogen atoms which may be the same or different; and
phenoxy which is substituted by one or more halogen
atoms which may be the same or different, Ci.q4 alkyl
substituted by one or more halogen atoms which may be the
same or different, or Ci.4 alkyloxy substituted by one or more
35 halogen atoms which may be the same or different,
B represents a group selected from the group consisting



atom (CH2)n-S- optionally substituted by hal ogen atom 10 or -(CH2)n-
optionalfly substituted by hal ogen atom wherein nis 1, 2, or 3, Z
represents a bond, an oxygen atom a sulfur atom SO S, - @, -O0Q,
-0 Q 0O, or CO and 15 Qrepresents Cl-4 al kylene which is optionally
substituted by hal ogen atom cyano, or Cl-4 alkyl optionally substituted
by hal ogen atom -(CH2)p-CR1oR11-(CH2)g- wherein Rio, Rl and the carbon
atom t o whi chof ehatogentdtachedt o allogetOer alkyt@egnnitr@3 ahid yyhoa, kyl

which is optionally_substituted hal,ogen at.opm 2Q, or,,Cl | opt.i.onal |y
substituted by hal oﬁ&ﬁrﬁ?t‘r‘ﬁetl‘én@&%% %lﬁloeé)éhﬂ'n%ézpenﬂe f‘r?f‘;ﬁae\{%ﬁ%?&?eger
of 0 to 3; ortéRethendt&prydeme which is optionally substituted by hal ogen
ato cyano, or Cl.4 alk ionally substituted, by. hal at 0007
25 ,choréi ng to the secony éécgltéléfﬂ'a" %/ﬂggl&r@bﬁt SPWﬁWﬁSﬁ?eﬁYhé}%@OS?[" !
provi ded an agedeyl tural and horticultural insecticide. This insecticide
conprises as an active ing lent. a I nol.j ne  deriyative represen by
formula (1) or an agri cuIT{ﬁgF)"j -nagﬁﬁmll\/caPPéfﬁP?f?da%%qu&Meé‘ Q&g'g”

addi tion salt thereof. 30.$0Q08})Accorghtignedlyt heubbtitdteapesy dfalbhen
present invention, there is provided an agricultural and horticultural

i nsecticide. 2Y%i's insecticide conprises as an active ingredient a compound

represented by fornmula (1a)Cias) as-a@?'tigwatlgy auibytroded 35y Noald geut tatoah) v
acceptabl e acid addition salt thereof: 8 ~RL Y15 X1 O Y14 |~R 2/V12 X2 N

R3 X3 (I%Q fherein Rl represents 5 a hydrogen atom
-(CH2)n- optionally substituted by halogen atom,

wherein nis 1, 2, or 3,
Z represents a bond, an oxygen atom, a sulfur atom, SO, S0, -
Q-, -0-Q-, -0-Q-0-, or CO, and

15 Q represents C;.4 alkylene which is optionally substituted by
halogen atom, cyano, or Ci.4 alkyl optionally substituted by
halogen atom; -{CH2)p~CR1oR11-(CH2)q- wherein Rip, Ri1 and the
carbon atom to which they are attached to together represent
Cs-s cycloalkyl which is optionally substituted by halogen atom

20 or Ci.4 alkyl optionally substituted by halogen atom, and p and
q each independently are an integer of 0 to 3; or Cug4
alkenylene which is optionally substituted by halogen atom,
cyano, or Ci-4 alkyl optionally substituted by halogen atom.

[0007]

25 According to the second aspect of the present invention,
there is provided an agricultural and horticultural insecticide.
This insecticide comprises as an active ingredient a quinoline
derivative represented by formula (I) or an agriculturally and
horticulturally acceptable acid addition salt thereof.

30 [0008]

According to the third aspect of the present invention,
there is provided an agricultural and horticultural insecticide.
This insecticide comprises as an active ingredient a compound
represented by formula (Ia) or an agriculturally and

35 horticulturally acceptable acid addition salt thereof:

R



an alkali netal, an alkaline earth nmetal, optionally substituted C-18
alkyl, 'optionally substituted C2-18 al kenyl, 10 optionally substituted
C2-18 al kynyl, optionally substituted C3-10 cycloal kyl, optionally
substi:tuted phenyl |ower alkyl, optionalby substituted phenoxy | ower

al kyl, “optionally substituted phenyl, 15 optionally substituted

het erocyclic group, COR4 wherein R4 represents optionally substituted
Cl-18 alkyl, optionally substituted C2-18 al kenyl, r,optionally substituted
C2-is al kynyl, 20 optionally sifhstituted C3- X9 cy©®l oal kyl, optionally
substituted phenyl |ower alkyl,| optignally ‘ubstitutqg phenoxy | ower

al kyl, optionally subst i’ , optic Lbst? t uted heterocyclic
group, 25 optionally substi uted Cl-4 al ky OR5 wherein R5 represents
optionally substituted Cl-18Va kwvyy optiofsal |y pst t ut ed C2-1s al kenyl,
optional |y substituted C2-1s aMkynyl, 3& optijonal Ny suBstituted C3-10
cycl oal kyl, optionally substituted phenyl |egwer alkyl, 9 optionally
substituted phenoxy | ower alkyl, optionally Substituted phenyl, or
optional Iy substituted heterocyclic group, or (NgRPR7 wherein R6 and R7 each
i ndependently 5 represents a hydrogen atom optionally substituted Cl1-18
al kyl, or opWIRIINY substituted phenyl, or S02R8 wherein R8 represents
10 optional | ypyuksireseingd Cl-18 al kyl, optionally substituted C2-18

al kenyl ,

a hydrogen atom,
an alkali metal,
D an alkaline earth metal,
optionally substituted Ci.15 alkyl,
optionally substituted C;.1s alkenyl,

10 optionally substituted Cy.15 alkynyl,
optionally substituted Cs.10 cycloalkyl,
optionally substituted phenyl lower alkyl,
optionally substituted phenoxy lower alkyl,
optionally substituted phenyi,

15 optionally substituted heterocyclic group,

CORs wherein R4 represents
optionally substituted Ci.1g alkyl,
optionally substituted C;.1¢ alkenyl,
optionally substituted C,.1s alkynvi,

20 optionally substituted Cs.y0 cycloalkyl,
optionally substituted pheny! lower alkyl,
optionally substituted phenoxy fower alkyl,
optionally substituted phenyl,
optionally substituted heterocyclic group,

25 optionally substituted C;.4 alkylthio,

ORs wherein Rs represents
optionally substituted C;.15 alkyl,
optionally substituted Cs.1s alkenyl,
optionally substituted Cz.15 alkynyl,

30 optionaily substituted Cs.io cycloalkyl,

optionally substituted phenyl lower alkyl,



optionally substituted C2-18 al kynyl, optionally substituted C3-10

cycloal Kyl, optionally substituted phenyl |ower alkyl, 15 optionally
substituted phenoxy | ower alkyl, optionally substituted phenyl, or
optional ly substituted heterocyclic groupg R2 represents a hydrogen atom or
optionally substituted Cl1-4 alkyl, 20 R3 represents a hydrogen atom
optionally substituted C-18 alkyl, optionally substituted C2.4 al kenyl,
or optionally substituted Cl-4oaticnally 2bbstituéed, phanBxy RayeandlRgl, t he

substituent in each of the optignally,substit [ .S selected from
t he group consisting of hal ogeﬁpg'to Il\@f-u Sﬁﬁ%%ﬁx@?gé%%bgl kyl oxy- Cl-4

al k]}/: oxXYy; C1h4 al kyl oxyf:ar bonyl i})pmidrraglly Gmm{%itlutedgiyéterq%dilmgrmpx by ;Cl .
trifluoronethoxy; acetyl; yl oxy; -4 a , IOV -
alkyl is not a Yottt wenHeR Wererg; Reyr alg: R Sath; Eﬂ%'@%ﬁ%ﬁw
optional | yssulpebrésémes by hal ogen atom alternatively R2 and R3 together

represent -(CH2)m wherein m is é 8r 4, 35 X1, X2, and X3 each
i ndependent |y represent a hydr 8gRHIERSRY A®Ma hal ogen atom Ci-4 al kyl

optl';)i onal | ydsgbs'ﬁli ][ut ed by hal o%?pﬁajrlmﬂ¥ sﬁj})stitallt_bxdl ©a£|){3 @kil,)/b,n_el'l y .
substituted by hal ogen at om -4 a t hi,0 i gna ubstituted by
hal ogen atom 5 C1-4 al kyl oxycaPB&Rﬂa‘%\btsi%&%eguBbF%ﬁ'& 8 by hal ogen

atom nitro, or cy&m.Rs AmicdadRg Mapr&dent®, and X3 do not simultaneously
10 represent a hydrogen atom r epr esent s nitr n atomor CYii, W2
represents®a nitrogen atoHPSPO‘éﬁh’f', titted Ci1s alkyf,

optionally substituted Ci.15 alkenyl,
optionally substituted Cs.1s alkynyl,
optionally substituted Cs.10 cycloalkyl,
optionally substituted phenyl lower alkyl,

15 optionally substituted phenoxy lower alkyl,

optionally substituted phenyl, or

optionally substituted heterocyclic group,
R, represents a hydrogen atom or optionally substituted Ci-4
alkyl,

20 Rz represents

a hydrogen atom,

optionally substituted Cy.1g alkyl,
optionally substituted C,.4 alkenyl, or
optionally substituted Ci.4 alkoxy,

25 wherein, in Ry, Ry, and R3, the substituent in each of the
optionally substituted groups is selected from the group
consisting of halogen atom; Ci.4 alkyloxy; Ci.q4 alkyloxy-Ci.4
alkyloxy; Ci-4 alkyloxycarbonyl; nitro; cyano; formyl;
trifftuoromethyl; trifluoromethoxy; acetyl; acetyloxy; Ci.4 alkyl,

30 provided that this C;.4 alkyl is not a substituent for the alkyl
group; and Cs.e cycloalkyl optionally substituted by halogen
atom,
alternatively R; and Rs together represent -(CH;)m- wherein m
is 3 or 4,

35  Xi, Xz, and X3 each independentiy represent

a hydrogen atom,



WL3 represents a nitrogen atomor C-Y13, provided that, when WL1 represents
a nitrogen atom W2 15 and WL3 represent C Y12 and C Y13, respectively;
when W2 represents a nitrogen atom W.1 and WL3 represent CVYl1l and C
Y13, respectively; and when W3 repr esenti a nitrogen atom W1 and W2
represent C Y1l and C Y12, respectively, 91, Y12, Y13, Y14, and Y15 each

i ndependently represent a 20 hydrogen atom A, or B, wherein A represents
a group sel ected frenhahsgan@temeonsisting of: C1.8 al kyl which is

substituted by one nor.e groups el ect frqom one .or nore hal ogen atons
whi ch may be the Zgls‘hﬁ‘ék‘élroatl'ﬂr@rl n?}]%égﬁh'tﬁak%’g'lajogﬁ&?ﬁ?m'ed by one or
mor e hal ogen at orms. @) liRpoMeob bR sobstitiitedeby hatog P atorrgl keny! oxy
substituted by one mor e ogen. at o ich . may, be the sane or
different; C2-3 al k&riyt alRYlE 'quQM%WLﬁ%%EPQ%%%hﬁE%%%S@ 30
sel ected fgom one Otlwrﬂkmbﬁﬁéar@éﬁgﬁ ofiehangy et dtiestesiardy ohalogen

y

different, Cl.4 al kyl oxy substituted one or nore hal ogen atons which
may be the sa@dop, different, and C2-4 al kenyl oxy substituted by one or
nore hal ogen atonms Wi @) oy be the same or different; 35 C1-8 al kyl oxy
which is substituted by one or nore groups selected fromone or nore
hal ogen atons whi chG@%e the 11 sane or different, Cl-4 al kyl oxy

substituted by one gyro®d&d RAREIN ,ahQTE AW CIX;MBYo badtheigfadeously
different, and C2-4 al kenyl oxy substituted by one or nore hal ogen atons

whi ch a0 be reREesaRE HPYEIrPEENeAtos C2-8 al kenyl oxy which is substituted
by one or nnrgy 9?@Epéséﬁh§§tﬁgr§g@ﬁlgﬂﬁypbr 1halogen atons whi ch may be
if1 t, Cl-4 al kyl dx

the sane or d ere I y substitute by one or nore hal ogen
atgns whi ch ndy1bEePreseaki aoniaPges: akm 8hdT224" al kenyl oxy substitut ed

by-“one or nor Wﬁkﬁ?ﬁﬁs‘g‘t‘% Mirgpfaylgtwopq:.gggb;ane or different; C1-8

al kyl oxycar bony IS optiona substi t ut one or nore hal ogen
atons which may be PHevidad WatgiwheneWy: rep@sants asniregeaxyteihstiteut ed

by one orqgorempl ggen A®ent C-Yi, and C-Yi3, respectively; when W,
represents a nitrogen atom, Wi, and Wys represent C-Yy; and C-
Yi3, respectively; and when Wiz represents a nitrogen atom,
Wiy and Wiz represent C-Y;; and C-Yy3, respectively,
Y11, Yiz, Y13, Yia, and Yis each independently represent a
20 hydrogen atom, A, or B,
wherein A represents a group selected from the group
consisting of:
C;.s alky! which is substituted by one or more groups
\ selected from one or more halogen atoms which may be the
25 same or different, Ci.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Cz4
alkenyloxy substituted by one or more halogen atoms which
may be the same or different;
C:-s alkenyl which is substituted by one or more groups
30 selected from one or more halogen atoms which may be the
same or different, Ci.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Cx.4
alkenyloxy substituted by one or more halogen atoms which
may be the same or different;
35 C:-s alkyloxy which is substituted by one or more groups
selected from one or more halogen atoms which may be the



whi ch may be the same or different; 15 C-8 alkylthio which is optionally
substituted by one or nore hal ogen atons which may be the sane or
different, and/or Cl-4 al kyl oxy substituted by one or nore hal ogen atons
whi ch may be the sanme or different; C2-8 kenylthio which is optionally
substituted by one or 20 nore hal ogen at O0ite which nmay be the sane or
different, and/or Cl-4 al kyl oxy substituted by one or nore hal ogen atons

vthch_ may 3ebtsmneam @rifféirél;e,lr < () W) @m\ﬂoadmykhﬁnﬁmtltiutfld vihy chines ooptnoral |y
substitute ne or nore . en at qns | C may e . the s or
Sirrerent O ShaRGEY asBtaS ARSI IR Mk SPEE ofcdliferSit” alid, fune
atons whi ch rekehgldhe sabetionteld f ber emle dR2-Boakkhaybgehf abymshiveiich s

optionally substitut by_one or.nore hal ogen atons which may be the sane
or different, méﬁ{dﬁ@&%@lgﬂn&@@ﬂ ‘El)Bf%)@Hétitut ed by one or nore hal ogen

atons 30 which may (be; t Bkapexgr Whidier gnt subbtibutddkybsuldreaybrwimhehei s
optionally substituted be/ %‘QF or nore hal og n at ons i ch nﬁéﬁ be the sane
or different, STANDDFEEEdIIGMOQPESRUBIDPTERRAMILTHALOGS WRIChENBYRE
atoms whi ch e Banidersaifepentl Cfer antylo3y S@bdtRlkeaybyubhenyt mbireh is
optionally suhstituted by one,  or nore hal ggen atons W@:ﬁ@h rra‘gmbe ‘i}gcf samne
or different, Oggﬁ‘d/acgp}l‘?ﬁ-whé‘l:rkyw ke Hdte 1aBE B BHEEBRMho A thatbgen
atoms whi ch rFikeRgIdDe SaPBtiented f bor ome d)hﬁ?ﬂbh'e“hla?@?éﬁ BRI S twiheehby
one or nore hal ogen atons which be the sane or different, Cl-4 alkyl

g ]
5 substithfed MBaYohe the fame 14 SYeR efilons whi ch may be the sane or _
different, or Cl -4 a@kylfxyexPesitbsnhed oki@Nas0b pliRyfaliad@Bsnt@teadshphi ch

Tone hal ogen. SR VHCOCR HRISARN AHETaAHAISH WPy B aAne Bame arigitert,

substituted by roC IPEKYVIRNGISb3LRIEeWbYoABYoPENbRE haRBRe®latoms

(rjr;iffgrent, or @‘1'6% a! kylé)(r)xxh%ubst I tut z&ﬁ%eor%(_a or nore hal ogen atons which

y be the sa oY 4RA0E FIEpPE % Lgroup sel ected fromthe group

consistings of a hal@gen @eRioClvKichl k¥l opBlorthIR} kathi9atitutd risy 8Ae eyano,
more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

Cz-s alkenyithio which is optionally substituted by one or

20 more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

Ci-s alkylsulfinyl which is optionally substituted by one or
more halogen atoms which may be the same or different,

25 and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

C.-s alkenylsulfinyl which is optionally substituted by one
or more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms

30  which may be the same or different;

Ci.s alkylsulfony! which is optionally substituted by one
or more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different;

35 Cz.s atkenylsulfonyl which is optionally substituted by one
or more halogen atoms which may be the same or different,



15 alternatively adjacent two of Y11, Y12, Y13, Y14, and Yls nmay together
represent -O(CH2)n-O optionally substituted by hal ogen atom -(CH2)n-O
optionally substituted by hal ogen atom 20 -S-(CH2)n-S-. optionally
substituted by halogen atom -(CH2)n-S- dlo%tionally substituted by hal ogen
atom or -(CH2)n- optionally substitute y hal ogen atom 25 wherein nis
1, 2, or 3, Z represents a bond, an oxygen atom a sulfur atom SO SO, -
Q, -OQ, -OaQdPor ©f.,GOkydoryGubstitsird HyCone alrkyiaeme hatbghni gtoms

optionally subst.ituted hal ogen atagm._cyano, or Cl.4 al kyl optionally
substituted by '5& myogéntlﬁ?éﬁl 9(%@&5¢E§?§m1-(m2) g- wherein R10, R11
and the carbon atonphenyti ethicheyisasebastitatadd hogenkeror emoegeriialCged
cycl oal kyl which is opt.ionally substituted by h gef or C1- yl
optional Iy suBs®iMaut ¥y hQT’%\je &t I and ea?équ%gg%}qgwithde éﬁdzeérllﬁ"; are
gn |hn|t egers of sgbg@itate@rb@oﬁeabkfmlclbl@mallbbeml l%&oims opthiiohaiay s?]mstth& ut ed
y hal ogen atom cyano,_or Cl-4 alkyl  optiona uhst.i n
atom 13 [0083N&iRy &Mfﬁ(ﬁ?r'&e Od'edivhlail%‘élto cérl"(ﬁlsr@:utl%gdt &?s} 3?‘5%’&%%9
ihnve_nt i on hals h_%*@d;éﬁrétd?ﬁﬁtwmci?ﬁﬁ@?tbe%w];sapwrdmdlff@rs(lht;aafid

orticultural insect, pests and, thus ar eful, as agricultura
horticul tural insecPNENgY WWBIGH LEDSSE@%&I%?FjO%yGﬁWEOFI\m (B%I%Q_;den
Conmpounds repgesaiy egvivich opmaya é) ted kamnal aof | A)iffBrenter rGi halalgyh” as
used herein nmeans a flaoBi ne, 10 chlori nei, brom,ne, or ,.odi ne_atom e
pref erabl}0 a FHESEIEHEER DYCRNS: OFeMR BinhalRGEY atedbs Whig r BiY: RS Wy R1
i ncl udes sodi 4anes oPeiFFeyEHE) orAldca] ialkyRatY suttitutede e sare ad byord
i ncl udes cal cium 15 or magn%si um R/oglo .

: 3 alogen atoms which may be the same or different,

' B represents a group selected from the group consisting

of a halogen atom, Ci.4 alkyl, Ci-4 alkyloxy, nitro, and cyano,
15 alternatively adjacent two of Yii, Y1z, Y1z, Yis, and Yis
may together represent

~-0-(CH2)a-0- optionally substituted by halogen

atom,
-(CH32)a-O- optionally substituted by halogen atom,
20 -S-(CH2)-S- optionally substituted by halogen
atom, ;
-(CH3)n-S- optionally substituted by halogen atom,
or

| -{CH3)n- optionally substituted by halogen atom,
25 wherein nis 1, 2, or 3,
Z represents a bond, an oxygen atom, a sulfur atom, SO, S0, -
Q-, -0-Q-, -0-Q-0-, or CO, and
Q represents Ci.4 alkylene which is optionally substituted by
halogen atom, cyano, or Ci.4 alkyl optionally substituted by
30  halogen atom; -(CH3)p-CR3oR11-(CH2)4- wherein Rio, Ry1 and the
carbon atom to which they are attached together represent Cs-¢
cycloalkyl which is optionally substituted by halogen atom or Cj.
4+ alky! optionally substituted by halogen atom, and p and q each
independently are an integer of 0 to 3; or Cz.4 alkenylene which
35 is optionally substituted by halogen atom, cyano, or Ci.4 alkyl
optionally substituted by halogen atom.



Cl1-18 al kyl represented by Rl, R3, R4, R5, R6, R7, or R8 may be either a
st rnai ght'-chai n or branched-chain configuration, preferably Cl-1o0 alkyl,
nore preferably O -4 alkyl. The Cl1-18 20 al kyl group may be substituted.
Substituents in this case include a hal o% gn atom -4 al kyloxy, d-4

al kyl oxy-d -4 al kyl oxy, C -4 al kyl oxycarbonyl, nrtro cyano, fornyl,
trifluoronethoxy, acetyl, acetyloxy, or C3-6 cycloalkyl optionally
substituted by hal q@O0%} om Preferred exanples t her eof include a hal ogen

25 atom d -4 al kyl Cl 4 -4 al kyl ox

al kyl oxycar bonyl , S@n/% &%’r' V@ c?@FSE&W ot& &h& | present
S}th’sl“t“t éd Zy :il'lﬁbngm aha)sgleielecleﬁub@dmttmnéffent% Emmraagtn?urth?aam:yd Cl-4
al kyl oxy- or al kyl ox stituen

Tor 5 or o7 or bl Tt adeb P SSasad RS arke Lg&@?ef AtanCHIRaT °
nore prefesabl varfdl t rtduiv eYingectiegd &4 oxy. The substituent in R5 is nore
preferably a halogen atomor Cl-4 al kyl oxy. The substituent in R6, R7, or

R8 is nore preferably a hal ogen atom Cl1-4 al kyl oxy, or acetyloxy. 35

[0011] Specific exanpl @E‘PAI@D@E@OMPTKWGQE”FHE mrvBNTII@SN R4, 14 R5,
R6, R7, or Rs jincl ude t1y| i but |-butyI

s-butyl, t-butGem F ‘ R LRl . ' Ry propyl
n-hexyl, (2,3- Or 4% hb’éﬁrﬁeﬁhiéﬁogéﬂ”%s &séd Q{er%aﬂ @héﬁhbWa) tﬂlﬁdhne,

2,3, 4- trrnethy : n hept 0 nony ndec dodecyl ,
tridecyl, Pet @E e B&%&:y@ l%&ﬁ&e@ﬁomheﬁfﬁg@%biy @:tﬁéﬂ@(’f&ﬂe or

chloronethyl (jﬁbrﬁﬂggt@ﬁethyl trifluoronmethyl, (1- or 2-)chloroethyl,
2,2,2- trlfluoroethy ntaf | u roethyl 2-triflugronet ho et hy
&Il d¢

cyanonet hyl , 2-cyano regéRb pr"@@'leﬁgm?ﬂ RY c Raprigsy ﬁy|50d16m or
cycl opropyl pr%’c'a,ssiuﬁ?t hyl cycl opropyl net hyl, 2-(1-

nmet hyl cycl opr opyl ) e thylcy,lopropyl)pro
di net hyl cycl opr opyl M“rﬂ'neZe?Qt Wéfmm%e&ﬁﬁépgw%z priuc@es calcium

(2, 2-di met byl echaye8yiumr opyl, 2, 2-dichl orocycl opropyl net hyl,

2 (2,2-dich|orocyc|i rop )ethyl, 3-(2,2 15 dichlorocyclopropyl)propyl,
2, 2-di fl uorocycl opr @Q hyl, 2- (2,2-difluorocycl opropyl) ethyl, or
3-(

2,2- difluorocyclmpyprykyPrdPtesented by Ry, Rs, Rs, Rs, Rs, Ry, or Rg
may be either a straight-chain or branched-chain configuration,
preferably Ci.ig alkyl, more preferably Ci.4 alkyl. The Ci.is

20 alkyl group may be substituted. Substituents in this case
include a halogen atom, Ci.4 alkyloxy, Ci.4 alkyloxy-C;.4 alkyloxy,
Ci-4 alkyloxycarbonyl, nitro, cyano, formyl, trifluoromethoxy,
acetyl, acetyloxy, or Cs.¢ cycloalkyl optionally substituted by
halogen atom. Preferred examples thereof include a halogen
25 atom, Ci.4 alkyloxy, Cia alkyloxy-Cis alkyloxy, Ci.a
alkyloxycarbonyl, cyano, acetyloxy, or Cs.¢ cycloalkyl optionally
substituted by halogen atom. The substituent in R; is more
preferably Ci.4 alkyloxy-Ci.4 alkyloxy or Ci-4 alkyloxycarbonyl.
The substituent in R; is more preferably a halogen atom or
30 acetyloxy. The substituent in R4 is more preferably Cia
alkyloxy or acetyloxy. The substituent in Rs is more preferably
a halogen atom or C;.4 alkyloxy. The substituent in Res, Ry, or
Rs is more preferably a halogen atom, Ci.s alkyloxy, or
acetyloxy.
35 [0011]
Specific examples of Ci.18 alkyl represented by Ri, Rz, Ry,




[0012] CI-4 alkyl represented by R2 may be in either a straight- 20 chain
ori branched-chai n configuration. The Cl-4 al kyl group may be substit uted,
and exanpl es of substituents include a halogen atom Cl-4 al kyloxy, nitro,
cyano,.-fornyl, trifluoronethoxy, acetyl,lgcetyloxy, or C3-6 cycl oal kyl
optionally substituted by hal ogen atom preferably a hal ogen atomor 25
cyano. [0013] Specific exanples of Cl-4 al kyl represented by R2 include

mﬁlt hyl, tethw ,F%df)r@@%’Rv, lorItOR@ﬁyﬂcéudﬂeFﬂ@th !Iﬁﬂ?WV'pr@vat:YbropyquNWuttyl |
chi orone I orgne Il uor o r IO
2,2,2-tri f?/uor'o[é'tl Bé‘%\gflﬁ&‘-@é({rhﬂ pegﬁ: V2= or 3- met?ﬁ )5 E Egy
trifluor onet heyes | ea;gfpom—hmlx ylor 23cy@ra04tméthy[!§>§éﬁty| C@2,133~ apkeny!

represented by R ith t
brgnched chai ?/?"c mf’fl hﬁﬁb‘gylg%f?’eﬁaﬁ?m Vllg’r'%&( nb?*‘gﬁ%\’g ELQF&'am y

C2-4 al kenyl . ndypyIC2- a%c ﬁ' kenyihgeeyp may dzﬁjéeshstltﬁaéé lancéeepaam&ﬁ? of
substi tuent 15 i n¢ aI ogen at m Cl - I kyI Oxéeeyb ano,

fornyl, triflR&H CP/ xy 8ayl, a or ogha !Wf%”b%'ihﬂmal |y

subst i t ut ed bkri&@il@ﬁ@ﬁhéth@'ﬂ Wﬂﬁuék@ﬁiétﬁﬂﬁnt(in &4 zt)d?ﬁolréetwe ngty a
hal ogen at om Cl 4 al t%wxy’ nitro,_ cyano, forny trlfl uor gnet h OWyI

acetyl, or acdfiffunspe : subsPentRfUOraethyl, R4 2R§” flglorpmethepyeat
preferably a Wa‘?ﬂﬁﬂe@h?ﬂ‘ 2L @?&ﬁbet@??ct{/tﬁ);ﬁwmh?étlﬁl cafc1§p?6|5?féth§/1

represented by "Ri, vin ropenyl_,
2- or 3- )b@teﬂmclonmwwrozlyl,s- or rmgéh v@gﬂlop(qpylrneths 4- or2~(

5-) hexenyl, %netﬁg!cyc?opr&pyl)%th?l 6?)%§Ph‘i*é‘bﬂ)ylc%t qn%pyl?proﬁyi 52, 25- or

7- )00teny| 3 ghnaﬁtmtlyuékmfﬁpyl(‘l‘?th\df 242, 24dnmgihyéyclc;pm@yl)e@gybr 310-
%li[zdeg‘_i‘nw _ (iz 22drm%thyfbyc15pro€yi)p?bpy@llz_ %-Fléqrorgégsykoﬂ%%@ﬁ\ﬂm?ww
3, 4-,’5-, 62-(2,2-dichlgrocydoprepyl)athyler 13-)tetradecenyl , 2,3:,
30 4 &5 Suichiordkyci§progfneraby, 12,2- d%ﬁuo%c%k)ﬁ%ﬂﬁ?@ﬁm' bi-.
" T (2,2-diftuorocyclopropyl)ethyl, or 3-(2,2-
difluorocyclopropyl)propyl.
[0012]

Ci-4 alkyl represented by R; may be in either a straight-
20 chain or branched-chain configuration. The Ci.4 alkyl group
may be substituted, and examples of substituents include a
halogen atom, C;.4 alkyloxy, nitro, cyano, formyl,
trifluoromethoxy, acetyl, acetyloxy, or Cs.s cycloalkyl optionally
substituted by halogen atom, preferably a halogen atom or
25 cyano.
[0013]
Specific examples of Ci.4 alkyl represented by R; include
methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl,
chloromethyl, trichloromethyl, trifluoromethyt, (1- or 2-

30 )chloroethyi, 2,2,2-trifluoroethyl, pentafluoroethyl, 2~
trifluoromethoxyethyl,cyanomethyl, or 2-cyanoethyl.
[0014]

Cy-18 alkenyl represented by Ri, Rs, Rs, or Rg may be in

either a straight-chain or branched-chain configuration,

35 preferably C,.10 alkenyl, more preferably C,.4 alkenyl. The Cy.1s
alkeny! group may be substituted, and examples of substituent



11-, 12-, 13-, 14- or 15-)hexadecenyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-, 20 8-,
9-4 10-, 11-, 12-, 13-, 14-, 15- or 16-)heptadecenyl, (1-, 2-, 3-, 4-, 5-,
6-, 7-, 8, 9-, 10-, 11-, 12-, 13-, 14-, 15-, 16- or 17-)octadecenyl,
l~methyl vinyl, 1-methyl-I-propenyl, 2- ngghyl-I-propenyl,

1, 2-di met hyl - | - propenyl, 1-nethyl-1- butenyl, 1-nethyl-2-butenyl, 2-fluoro

vinyl, 2-chloro vinyl, 2,2 25 difluoro vinyl, 2,2-dichloro vinyl, or

2-trifluoronetihckydei aylhalofefl@to62; 4Cakkeahkyimapr estmt, edylayi 3 famnyde in
either a strgi - LR, Qr. branched-chaj,n_configuration. e <4 kenyl
aroup may be SBUGEIen8hySERENGI COBBTo0t Xk &70a kY SRRl ogen
at om | Cl. 4 al Is;uhptytuta:dt rbluy hlzalagen fadzlolnryl : Theismbgtignebnbﬁu}/,iiqaam s, is
acetyl oxy, or - cl Qa opt i ona substituted. al ogen .at
preferably a ﬁ%&%&%‘y’é{t %mh%f%?s] ag@?—fl if ?ﬁy‘oxyeppété'ént@@ S &%rﬁ&!, Rs,
or R8 may be itniflBiroentbroxg, Haetyghtorcaaietyoxyar amttedutistituent in Ry,
configuration, pr‘gfera y. C2. 1o al k@’%{ﬁl nor e prefer bllgg C2-4 al kynyl . The

C2.18 16 alk I i}r%ﬁ 8n’§yn1§ér9385§ g ¥ haﬂ" g@f‘aﬁgq’ of substituent

i nclude a hal ogen afomi53S-4 al kyl oxy, nitro, cyano, fornyl,

trifluoronethoxy, acetyl.. acetyloxy, or.C3-6 cl pal kyl optignall

substituted by hal og%’g%g%f‘sn?xéxllgﬁ%s?g)é{ietﬁ Fi'gzﬁygﬁEPé@S%BEé?qﬁ %}rk?ﬁw

represented bRRlor R4, indRederviRyl) e udezelpwopenyl 11-9r2 2-0rpB onmdnyI( 1-,

2- or 3- ibuty(riyl ,2_(1:3._, 2-.4 3- otr -)p;rlty yI3 (%—_, 2-5,_ ﬁ_k 4- ior 15- )

) hexynyl ,1{1- 112 2-3.3- gF dnipeptenylnddryidi, 3114, o 5-3hexgnylg(1-9@-6. or

7-)octynyl, (B-, &, 53-or46-)Heptefryl, 11-0r28- BHEWJ}YB;-, (@ 0r27-)0o8teni, ,

5-, 6-, 7-, 8-.,0r 9-)decynyl, (1-,_2- -, 4’-, -w B, 1-,.8-,, 9. or

10-)) undecynyl! ,(1(1-%%!2?7' é-',r 54'—',515!- ,72“6(-”,'387-),‘105‘-?”\@4,&1"@-5@ 3-1 Y douedynyl |

gl-‘ , 42- , 53- , 647~,, 75- ,%ﬁﬂ—gaecfgy,l, -, 1%’-— ; 31,1-4g,r fl'zift))'t m-t;le@y,m:«, ofim%- :

-, 4-, 5-, 6~ -, 8- < -, -, - _Or | - r adecy, : - -,
3-. 4-. 5., elungecenyl, g(1-7¢2", J131’1“4, Arp- 571187 o?'rl -)fpﬁ'tfaﬁ'yn?/'lg,lz'l-,
]2-'51)ﬁ'1 3]:5 5-)do@e,1ce?lyl, 8(-1,3-,9221, 1—@%14'%5";, 76—'2,' Jé;l-%ﬂg 945- 119-,111— or 125-3
- ) hexadecynyl ,. ,(1- -, .3, 4 - =, I, - - -, -, -, -,

14-, 15- or 1&'5'[:,%5?5&%@%9!,2“0r3('!l-4:“r 5%, 637 74.8-5.9-, -9,0"7-3;119- ,]1%9-,”10-,

11-, 12-, 13- 13Y4tetrbetecedfyl, q1-, 2-, 3-, 4-, 5-, 6-, 7, 8-, 9-, 10-, 11-, 12-,
13- or 14-)pentadecenyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-,
11-, 12-, 13-, 14- or 15-)hexadecenyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-,

20 8-,9-, 10-, 11-, 12-, 13-, 14-, 15- or 16-)heptadecenyl, (1-, 2-,
3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-, 13-, 14-, 15-, 16~ or
17-)octadecenyl, 1-methyl vinyl, 1-methyl-1-propenyl, 2-
methyl-1-propenyl, 1,2-dimethyl-1-propenyi, 1-methyl-1-
butenyl, 1-methyl-2-buteny!, 2-fluoro vinyl, 2-chloro vinyl, 2,2-

25 difluoro vinyl, 2,2-dichloro vinyl, or 2-trifluoromethoxy vinyl.

[0016]
Cz.4 alkenyl represented by Rz may be in either a
straight-chain or branched-chain configuration. The Cj.4

alkenyl group may be substituted, and examples of substituents
30 include a halogen atom, Ci.4 alkyloxy, nitro, cyano, formyl,
triffluoromethoxy, acetyl, acetyloxy, or Cs.g cycloalkyl optionaily
substituted by halogen atom, preferably a halogen atom.
[0017]
Cy-1s alkynyl represented by Ry, R4, Rs, or Rg may be in
35 either a straight-chain or branched-chain configuration,
preferably Cs.10 alkynyl, more preferably C,.4 alkynyl. The Cs.is



20 17-)octadecynyl. [0019] C3-10 cycloal kyl repersented by Rl, R4, R5 or
R8/is preferably C3.6 cycloal kyl. The C3-10 cycl oal kyl group may be
substituted, and exanpl es of substituents include a hal ogen 25 atom C3-4
al kyl oxy, nitro, cyano, fornyl, trifluor thyl, trifluoromethoxy, acetyl,
acetyloxy, d-4 alkyl, or C3-6 cycloal kyl” "optionally substituted by

hal ogen atom preferably a halogen atomor Cl-4 alkyl. [0020] 30 Specific

exalrrpl es O}‘ Cénwnvb/;glroalpkm?vdmt@ﬂml tdﬂdjtiesd Rand &Qarrﬂlslecf oRaslubEﬂind@nl tt |

cycl opropyl, cygl obu cl open , ~C cl ohe : ¢l ogc :

czcl ogonw yXC' éi’(tj%y%/ hi’f %?E?Itehl %p?ﬂ(ﬁxé’);ﬁ}’et ﬁ‘y’f E’ycFQB%(?py%grmy? d

1- met hyl - 2- ethﬂltmmh@@trww, acetyl, oaoemlo@qsyr opw IC3.@-dylaloatiogicoppiooally 2, 2

35 dlnethylcycl ¥ qlchlor clopropyl 2,2- difluorocycl opropyl,

1- met hyl - 2- chﬁHBﬁg'&@ %grt?)\bj']a Oﬂeﬁe? .2 17  f1 uorocycl opropyl

i met Ey: 552 gl ][rr:t hyogggljopropyl 1- rret hﬁll- 2, I2 gl chl orocycl ﬁplropy: -
met i fl uorocycl opr cyclo cycl oQu

2-chl o?/ocycl obut yl , @eﬁ*lﬁg@%géﬁqlgﬁu? 21};;3 §¥IGY'F%FI'?§PE?€?EE%@>/ R, Q Y

2, 2-di chl or ocygl @butwg Jinelddé- @th{rnwor(qc-ycdrObzﬂ)ﬂrothh icyczonﬂntyl 2-

met hyl cycl ope {) met hyl 3 3-chl or op§1 )

f1 uorocycl opes 6FY“'$ L3-Wime yclocfpéht)ﬂen Ny ocy?b'lroﬁ‘ent‘i/r 5

3,3-difl uorocyﬁéﬁpﬁmwu 1zret3yl GWC'S)h%WB )h@;ﬁrc.??n% dqlxvet hy) o 9I4nhe5yl 10

[ 0021] Preferabl ovver ‘al y represente
Cl. 4 al kyli0 coRr a‘%l"n?ri@; %@h (Irhe phényf-gPoud |rn7’tﬁ’é' }%EHW“YE\A&: ra T<'yl

group may be sgubsf.itmit ed. gnd @xgm,gge@:g,nyqulqgtl tzuergs 4nc5ud@-a hal ggen
atom Cl-4 al kyf E1- 4 al k | o éS nitro cyang grnyl | uor et hyI
triyf | uor onet h8>2y°"a1:%‘t)9‘|n e‘é)é'é‘lg/l kyr, 200 -8 y%ho Fkyf - ro%f:o%al §

substituted byihaleger n@t; 311 QQZ%} 45pe5Lf5c exanpl eg. of1(phe1nyJ olroner
al kyl represestﬁd by n o 3 4 5_ |6r1cl,}1de berbzyl (1 11 12- or
2-) phenyl et hyDt @@CY yl, §i-8 ¢ Oy
15  13-)tetradecynyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-,
13- or 14-)pentadecynyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-,
11-, 12-, 13-, 14- or 15-)hexadecynyl, (1-, 2-, 3-, 4-, 5-, 6-, 7-,
8-, 9-, 10-, 11-, 12-, 13-, 14-, 15- or 16-)heptadecynyt, or (1-,
2-, 3-, 4-, 5-,6-,7-, 8-, 9-, 10-, 11-, 12-, 13-, 14-, 15-, 16~ or
20 17-)octadecynyl.

[0019]

Cs.10 cycloalkyl repersented by Ri, R4, Rs or Rg is
preferably Cs.¢ cycloalkyl. The Cs.i0 cycloalkyl group may be
substituted, and examples of substituents include a halogen

25 atom, Ci.4 alkyloxy, nitro, cyano, formyl, trifluoromethyl,
trifluoromethoxy, acetyl, acetyloxy, Ci.4 alkyl, or Cs.¢ cycloalkyl
optionally substituted by halogen atom, preferably a halogen
atom or Ci.4 alkyl.

[0020]

30 Specific examples of Cs.10 cycloalkyl represented by Ry,
R4, Rs or Rg include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, 1-

methylicyclopropyi, 2-methylcyclopropyl, 1-methyl-2-
ethylicyclopropyl, 2-chlorocyclopropyl, 2-fluorocyclopropyl, 2,2-
35 dimethylcyclopropyl, 2,2-dichlorocyclopropyl, 2,2-

difluorocyclopropyl, 1-methyl-2-chlorocyclopropyl, 1-methyl-2-



) phenyl propyl, (1-, 2-, 3- or 4-)phenyl butyl. [0023] Preferably, phenoxy

| ower al’kyl represented by Rl, R4, R5 or R8 is phenoxy-containing Cl-4

al kyl. In this case, the phenyl 25 grop in the phenoxy | ower al kyl group
may be-substituted, and exanples of substihtuents include hal ogen atom Cl1-4
al kyl, C1.4 alkyloxy, nitro, cyano, fornyl, trifluoronethyl,
trifluoronethoxy, acetyl, acetyloxy, or C3-6 cycloal kyl optionally

ZFEsfi?gtsgsgwﬂuha®ogdnpa0pvh EGrh?ﬂ2¢$ﬁ$afdmzbthghagm¢pso@WLphe?ufgnﬂemer

2- )%henogyet h;? eﬂa?%h!ﬁ%’cygfoﬁmeno Q#W—Zglec{]ﬁu%méEngp@:pyl 1-

4- Lphenoxybutyﬂneth?ﬂleyqdbbmtyl,graumemyi Oeclolhstyi t gTZedhE(alrtrt\,m{ebatybd 25
tit t t

cyano, fornyt MapHPEyAeBuhoR, 2 el ity® Bk - gkl sty  Suhbll

reBresent ed by2,l?|l dlﬂﬂwrﬁlﬁ\(cl@ﬁnuﬂﬂ or R8I rrzy ?ﬁetlmubﬁtlloqmlrﬁmyll and pref @-red
tit t t - -

cyano, Tormyl MEMelSRemyl, Sstatcurishaniny SahIgldebepRyly 3+

C3-6 cycl oal kyﬂiuop@cwpa:ialpleyqty‘aubst | t ut gg3bgirmathgttydbpent{/D026] Thg,3-

or i - nenber AR (G RBREEK) oByaraitisirory Shuraryly 1 i mreefediine

S, 0, or N as ar ReRedigatthylaydoexyhr six-menmbered saturated heterocyclic
or aromatlﬁ ring cw ng two N as a heteroatom a five- or six-nmenbered
sat ur at ed?! eterocycl aromatic ring containing O or S and one N as

het er oat ons, nore prmfeefea@bryy,aphaniquOwe)umlls?I eeméséﬁtédowt Re, RQURs

Cons St 10 o1 QS iy Pl AR Ve, BERT S druths

The heterocyclpmegybul@wrmyah@ylsgb@m tmaqﬂ be amwbﬂxtamdd&;Sanﬁ euhmptwmifs
I ncl ude a hal g alk | ox

yanag,
trifl uoronmet hyl" %lfg;i\’ﬁ dBF x'i'/aloél?é? y"Ft %fid‘*o?ykylor& @“W@P{%I kyl
optional | ys sulistdt uiyethdy fbﬁh‘ﬁ,gﬁntraﬁi@ﬁromethyl triffuoromethoxy, acetyl,

acetyloxy, or Cz.s cycloalkyl optionally substituted by halogen
atom.
[0022]
Specific examples of phenyl lower alkyl represented by Ry,
20 R4, Rs or Rg include benzyl, (1- or 2-)phenylethy!, (1-, 2- or 3-
yphenylpropyl, (1-, 2-, 3- or 4-)phenylbutyl.
[0023]
Preferably, phenoxy lower alkyl represented by Ry, R4, Rs
or Rg is phenoxy-containing C;-4 alkyl. In this case, the phenyl
25 grop in the phenoxy lower alkyl group may be substituted, and
examples of substituents include halogen atom, C;.4 alkyl, Ci.4
alkyloxy, nitro, cyano, formyl, triffuoromethyl, trifluoromethoxy,
acetyl, acetyloxy, or Cs.¢ cycloalkyl optionally substituted by
halogen atom.
30 [0024]
Specific examples of phenoxy lower alkyl represented by
R1i, R4, Rs or Rg include phenoxymethyl, (1- or 2-)phenoxyethyl,
(1-, 2- or 3-)phenoxypropy!, or (1-, 2-, 3- or 4-)phenoxybutyl.
The phenyl group may be substituted, and preferred
35 substituents include a halogen atom, C;-.4 alkyl, Ci.4 alkyloxy,
nitro, cyano, formyl, trifluoromethoxy, acetyl, or acetyloxy.



[0027] Specific exanples of the heterocyclic group represented by Rl, R4,
R5: or R8 include (2- or 3-)thienyl, (2- or 3-)furyl, (1-, 25 2- or
3-)pyrrolyl, (1- or 2-)imdazolyl, (1-, 3-, 4- or 5-)pyrazolyl, (3-, 4- or
5-)isathiazolyl, (3-, 4- or 5-)isoxazo|y|1 - - )thiazolyl, (2-,
4- or 5-)oxazolyl, (2-, 3- or 4-)pyridyl, 8r (2- 4-, 5- or
6-)pyrimdinyl. [0028] 30 Cl.4 alkylthio represented by R4 may be in
either a straight-¢h@gasior branched-chain configuration. The C -4

al kylthi o group may be substituted, and exanpl es_of _substituents inglude a
hal ogen atom Cl1-4 ﬁh@ﬂ&dxyepfﬁﬁﬁﬁte‘g@h&h Row nfpb; Revi RPu@Foﬁ%t %

acetyl, acet y's@%t:t@fte@?’ %&Wé?éH%’d st U ] tycipdlshl hakﬁ;ﬂerb»aﬁmhogen
at om preferabl y a haloden atom 19 0029] Ci- 45%!5”66 ftrdlaresente R3
n

may be in eit khers 22y ailghe - abadpiyern F@ndﬁeaﬁ%:h parpgHet

Cl. 4 al koxy gk [r@ﬁ b e agpl t | ude
a 5 hal oge% at gﬁ'ﬁ.{o ePﬁﬁﬁy %d&x?t?geegs)m 1 Gfsoéyé?raﬁ‘rlugrﬁgt@?}lowky
acetyl, acet yISebQStlte#tedSbB W@Igﬁl RyPMbpt i onal | y substituted by hal ogen

at om pref erably a [E %n atom [0030] Specific exanples of Cl.4 alkyl
optional Iy substitu 10 hal ogen atomrepresented by X1, X2, and _X3

i ncl ude methyl, et mThe Maﬁewchﬁ-g:r@m repsesentedi by iRo- Bat Rs, 05-Ra§| |

t-butyl, trlf,J réPe A ﬂﬁélCBte%&’Tfrlﬁ@Mbet‘%] 'Muﬁ%‘%ﬁy'heté'réﬁ\l/enegﬁfrhw

trifluoroethyl, or oet uor oet tetrachl oroet
pr ef er abl 0 rretatwrnatemyng mmtalmngmaﬁ,, 0150rt N asl arhgkaregtom, a five-

di f | uoromet hyl,. d'sﬁb'n‘?é ﬂ%’oroettHfr%t@ﬂoeﬁ@E’é thrll Pb?roﬁl"&'ﬂatlc rlmg

pent af | uor oet hyl , er a met h
Qf | uor onet hycpntarnmg Iﬁkmo?iet&%/la h?tﬂmﬂtoﬁpecaf fle'eexéﬁpls@é“fﬁﬁn@leﬂe

yl oxy opti %%%hﬁtéd*q%étc{.l&@%1c2%rbxr&%&@@mﬁgoabpfarrﬁﬁ%n@%#os Xnd X2,

and X3 includ -pro I”so- propyl oxy,
i so- but yl oxy, ofie tNJtc‘;El (b‘b@tert)ab@mﬂ,omi‘et rnfﬁlfﬁbab)iﬁbﬂhﬁxy'! iCtgra Gerstadxy,

15 from the group consisting of thienyl, furyl, pyrrolyl, imidazolyl,
pyrazolyl, isothiazolyl, isoxazolyl, thiazolyl, oxazolyl, pyridyl,
and pyrimidinyl. The heterocyclic group may be substituted,_
and examples of substituents include a halogen atom, Ci.4 alkyl,
Ci-a  alkyloxy, nitro,  cyano, formyl,  trifluoromethyl,

20 trifluoromethoxy, acetyl, acetyloxy, or Cs.s cycloalkyl optionally
substituted by halogen atom.

[0027]
Specific examples of the heterocyclic group represented
by Ri, Rs, Rs or Rg include (2- or 3-)thienyl, (2- or 3-)furyl, (1-,

25  2- or 3-)pyrrolyl, (1- or 2-)imidazolyl, (1-, 3-, 4- or 5-)pyrazolyl,
(3-, 4~ or 5-)isothiazolyl, (3-, 4- or 5-)isoxazolyl, (2-, 4- or 5-
)thiazolyl, (2-, 4- or 5-)oxazolyl, (2-, 3- or 4-)pyridyl, or (2-, 4-,
5- or 6-)pyrimidinyl.

[0028]
30 C;.4 alkylthio represented by R4 may be in either a
straight-chain or branched-chain configuration. The Ci-4

alkylthio group may be substituted, and examples of
substituents include a halogen atom, Ci.4 alkyloxy, nitro, cyano,
formyl, trifluoromethoxy, acetyl, acetyloxy, or Ci.s cycloaikyl

35 optionally substituted by halogen atom, preferably a halogen
atom.



di f1 uor onet hoxy, dichl oronethoxy, trifluoroethoxy, trichloroethoxy,

pent af | uor oet hoxy, or pentachl oroet hoxy, 25 preferably nethoxy, ethoxy,
trifluoromethoxy, trichloromethoxy, difluoronethoxy, dichloromethoxy,
trifluoroethoxy, trichloroethoxy, pentaf&goroethoxy, or pentachl or oet hoxy,
nore preferably nethoxy, ethoxy, trifluoronethoxy, or difluoromethoxy. 30
[ 0032] Specific exanples of Cl.4 alkylthio optionally substituted by

hal ogen atom represg@0aPjy X1, X2, and X3 include nethylthio, ethylthio,

n-propylthio, n-butylthig, iso-pro so- butyl thio,, s-butylt.hio,
DUty thio 11 £ ubtona kXY e SBEntRrchy dio FamiyHe isttner & Straight:
di fl m)romet Ey:ctr’{]am odlbm:ﬁm@tm%itrhlcﬁmf:gurafﬁ%m OétthwlcliUwatkoxy group
trichloroethylthio ent af |. uor oet io, or pen or

preferably rretrﬂf?ltmeg Cg g’lé.%ém%‘ﬁét tbé%r}uen Wefie
trichl oronst hmalblg@,n di faltum orremyithlaﬂk [ ghg hl Ohemt hylém@o formy!
triflueroethylt Ioroet h|o w%}traflu roet | thio

t et rachl or oet ‘f(?ﬁ'@mk'rgggx}fr éF Wl Phi Plallllﬂﬂi optionally

trifluoronet hygibdtiuted ﬁyfﬁaa@rgéwtafmhi hpeefer{afm?é lﬁr@geﬂ gteeranpl es of
Cl-4 al kyl oxycar bon)m&%&ﬂl onal I'y subst'i t ut ed by hal ogen atom represented

by X1, X2, and X3 e met hoxycar bonyl, ethoxycarbonyl,

n- propyl oxycar bonyl sﬁ&sﬂcbumh@ L@sardifomfu, alli‘é?k mehaﬂzc%bgﬁthted by
I so- but yl oxyc ony s- but on Cat%fh% t - hut yl oxycar c)f
trifluorohth QQﬁBbrﬂtpth RHE %y ¥ar pony@nd Xs ‘include methyl,

di £1 uor omet hoxsteyn baniropgi M anawat Newyers bRy lso- it upberynoxypatpigny!

trichl oroetho rb quoroet o)
¢ ety achl or oet rx%ffﬁwroa%ﬁyhy? b Broiaresul s aliteramashyl o ichioromethyl,
pent achl or oet *t??fMF{Wd@tﬁ){flt prt‘?f(ﬂﬂ@bbétﬁﬂ hOXY‘Eéfﬁé(m)/éro@@HXﬂXycar bonybyr

trifluoromet hiﬁg 5et@yékf§}§@%§%§%@%ﬁfy ephy!, trifluoromethyl,

di f1 uor onet ho
trifluorogt hO)tYi@ﬂb%h‘\'etth' CHFRY ORI MOENGRT Qﬂ'&ﬁ'!oromethy! trtﬂuoroethyi

e SR ERLERL T U bt A
di f | uoromet hOWéF@b"!X/' methyl, ethyl, trifluoromethyl, or difluoromethy!.
[0031]
Specific examples of Ci.4 alkyloxy optionally substituted
20 by halogen atom represented by Xi, Xz, and Xz include methoxy,
ethoxy, n-propyloxy, n-butyloxy, iso-propyloxy, iso-butyloxy, s-
butyloxy, t-butyloxy, trifluoromethoxy, trichloromethoxy,
difluoromethoxy, dichloromethoxy, trifluoroethoxy,
trichloroethoxy, pentafluoroethoxy, or pentachloroethoxy,
25  preferably methoxy, ethoxy, trifluoromethoxy, trichloromethoxy,

difluoromethoxy, dichloromethoxy, trifluoroethoxy,
trichloroethoxy, pentafluoroethoxy, or pentachloroethoxy,
more preferably methoxy, ethoxy, trifluoromethoxy, or
diflucromethoxy.

30 [0032]

Specific examples of C;.4 alkylthio optionally substituted
by halogen atom represented by X;, Xz, and Xz include
methylthio, ethylthio, n-propylthio, n-butylthio, iso-propylthio,
iso-butylthio, s-butylthio, t-butylthio, trifluoromethylthio,

35  trichloromethylthio, difluoromethylthio,  dichloromethylthio,
trifluoroethylthio, trichloroethylthio, pentafluoroethylthio, or



[0034] 25 Preferably, W, W2, and WB represent CYl, CY2, and C Y3l
respectively, and, preferably, W1, W2, and WL3 represent CY1ll, GC Y12,
and C Y13, respectively. [0035] -8 alkyl represented by Y11 Y2, Y3, Y4,
and Ys; or Yii, Y12, 30 Y13, Y14, and Yli i's substituted by one or nore
groups selected fromone or nore hal ogen ? oms whi ch may be the sane or
different, Cl-4 al kyl oxy substituted by one or nore hal ogen atons which

may be the Saﬁ%rﬁécﬁléﬁoeétﬁ@qthl%nd C%Jl‘éfél-éﬂ@m" OXYneﬁthI%hid ut edeby rtmaoor
nore hal ogen atoms whi C

sane ‘or different The Ci-
aroup i s pref §'ﬁ§!l§'l0570n§@|ﬁt‘ﬂtgtﬁfed B5ichles amekayihiay ogemfwﬁén@ﬁhm%
the 21 same l‘ii'ofrﬁﬁﬁ@ﬂ'[}/itﬁ{?g/ or Cﬂrtﬁﬂu@%&dﬂmfhwbstltttﬂ@ﬂo%e@n?:mno, more

hal ogen atons sane or ferent, nore re erab g one

or more hal ogéﬂtr@tqumht‘iﬂ\tmﬁy 9 tl}%f%mﬁio@thd’“fh'@v erﬁ'ﬂor%pd?f ?Ea

gf‘agir)' gs) Imo@tlﬁ!'l'(:m ?ﬂ‘{sﬂgﬁi(ﬁ t‘ihfllg_ or Y‘{yl%l c%))r’o&{]d ﬁé%ﬁé%ﬁwwﬂlo.g_lﬂ
4- or 5- )chloro- n B@ag (1- 2-, _, 5- or 6-)chloro-n-hexyl, (1-,
2-, 3-, 4-, 5- C e yI or
8-) chl or o- n-oct ungé%re%)&f[ﬂp Q I%tf C %‘I uac!!r< 10 a?rlfor?y,(l’sz?pgi;oqagfy
3-)fl uoro-n- psﬁéﬁtitu(i&d by- hEHOQ@rn @quudeorasantgd byy1-X1,2X2,3and 453 or
St “Ofﬁg‘émfdieug FetffoxySarbéyl, ety fearigifig- mm?f%);gxy%rboﬁyi 3-
8-) f1 uor o-n- oat-putyu:Wﬂammmyso pidpyloxyearbenyl, i$odmbemycagbonyl,
trifluoroneth trifluoroethyl, 15 pegb

pent af | uor oet P}%yll’)u{\gog&%g%trplsb bropropyl 3,3, 3- trlflgoéo&“ﬂﬁmnyl

2, 2.3, 3-tetr attifiuerpnogth oxpcartmmyl,t et raf | uor optrmfg}oromethoxycarbonyi

di-t'rifluorone | if I uoromet hyl e
hept af | uor o- |§£w%§§%%thr?§ﬂéﬁr§gﬁ [ so- butyl, %{Eg{rlgﬁ%n%eotyowg%arbon(yli_ or

2-) chl or onet hmﬂmethoxy;azbozy!pr 3- )chI or onet kggh! wq&bbmxycqrtxon\d 3-

g;ntAfyl )C( 50r Og@fﬁgm’mﬁ)etm?ﬂyca(réo)nﬁ[ or orret h;)xy éﬁk w%ﬂ%mrﬁbé‘y'

5-, 6- or 7-)pentafiusrooxgtmexepeibonyl,-, or aentacthoetrmxymrMnyi

8-) chi or oret hax¥edyaly! . Tl uo“?ﬂﬁllt?BWEEF@%yt,( 1 ethoxycarbonyl,
trifluoromethoxycarbonyl, trichloromethoxycarbonyl,
difluoromethoxycarbonyl, dichloromethoxycarbonyl,

20 trifluoroethoxycarbonyl, trichloroethoxycarbony!,
pentafluoroethoxycarbonyl, or pentachloroethoxycarbonyi,
more preferably methoxycarbonyl, ethoxycarbonyl,
trifluoromethoxycarbonyl, or difluoromethoxycarbonyi.

b [0034]
25 Preferably, Wi, W», and W3 represent C-Yy, C-Yz, and C-Ys3,

respectively, and, preferably, W11, W12, and Wy3 represent C-Y,
C-Y12, and C-Yy3, respectively.
[0035]
Ci:-s alky! represented by Yi, Y2, Yz, Ya, and Ys, or Yy, Y12,
30  Yisz, Yi4, and Yis is substituted by one or more groups selected
from one or more halogen atoms which may be the same or
different, Ci.4 alkyloxy substituted by one or more halogen
atoms which may be the same or different, and C..4 alkenyloxy
substituted by one or more halogen atoms which may be the
35 same or different. The C;.g alkyl group is preferably
substituted by one or more halogen atoms which may be the



25 or 2-)fluoromet hoxyethyl, (1-, 2- or 3-)fluoronethoxy-n-propyl, (1-,
2-; 3- or 4-)fluoronethoxy-n-butyl, (1- 2- 3-, 4- or 5-
) fl uor onet hoxy- n-pentyl, (1-, 2-, 3-, 4-, 5- or 6- )fluoromethoxy-n-hexyl,

(11_ ’ 2~ ’ 3- y

4-, 5-, 6- or 7- )fluororrethgﬁy n- heptyl, (1-, 2-, 3-, 4-, 5-
6-, 7- or 8 30 )fluoronethoxy-n-octyl

| or omet hoxyrret hyl ,

di f1 uor onet hoxynet hyl, trichl oronet hoxynethyl, trifl uoronet hoxyrret hyl ,
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pent achl or oet fxynpt hyy Fo A8 Inyceo! hOEYdfﬂb'PMhaeiﬂﬂﬂt aCdT'ﬂQfmfrﬁ@t(WI hyl ,
20 pent af | uor oet’hoxyet hyI trichloropropyl oxymet{jl é 3-
trifluoropr opﬁtﬁ@ﬁﬁ@mth\d; St@fmr@ﬁﬂﬁﬂéﬁgopt)ﬂ[@}l@épﬁij yl:3, gigioroethyl,
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30

35

ditrifluoromethylethy!, heptafluoro-iso-propyl, nonafluoro-iso-
butyl, chloromethoxymethyl, (1- or 2-)chioromethoxyethyl, (1-,
2- or 3-)chloromethoxy-n-propyl, (1-, 2-, 3- or 4-
Ychloromethoxy-n-butyl, (1-, 2-, 3-, 4- or 5-)chloromethoxy-n-
pentyl, (1-, 2-, 3-, 4-, 5- or 6-)chloromethoxy-n-hexyl, (1-, 2

3-, 4-, 5-, 6~ or 7-)chioromethoxy-n-heptyl, (1-, 2-, 3-, 4-, 5-,
6-, 7- or 8-)chloromethoxy-n-octyl, fluoromethoxymethyl, (1-
or 2-)fluoromethoxyethyl, (1-, 2- or 3-)fluoromethoxy-n-propyl,
(1-, 2-, 3- or 4-)fluoromethoxy-n-butyl, (i-, 2-, 3-, 4- or 5-
yfluoromethoxy-n-penty!, (-, 2-, 3-, 4-, 5- or 6-
Yfluoromethoxy-n-hexyl, (1-, 2-, 3-, 4-, 5-, 6- or /-
Yfluoromethoxy-n-heptyl, (1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-

Yluoromethoxy-n-octyl, dichloromethoxymethyi,
difluoromethoxymethyl, trichloromethoxymethyl,
trifftuoromethoxymethyl, trichloromethoxyethyl,
triftuoromethoxyethyl, pentachloroethoxymethyl,
pentafluoroethoxymethyl, pentachloroethoxyethyl,

pentafluoroethoxyethyl, 3,3,3-trichloropropyloxymethyl, 3,3,3-
trifluoropropyloxymethyl, 3,3,3-trichloropropyloxyethyl, 3,3,3-



di f 1 uoronet hoxynet hyl, trifluoronethoxynethyl, trifluoronethoxyethyl,

pent af | uor oet hoxynmet hyl , pent af | uor oet hoxyet hyl ,

3,3,3-trifluoropropyl oxynethyl, 3,3,3- trifluoropropyl oxyethyl,
2,.2,3,3-tetrafl uoropropyl oxynmet hyl , or 8
trifluoronmethoxy-1,1,2-trifluoroethyl. [O §6] C2-8 al kenyl represented by
Y1, Y2, Y3, Y4, and Y5, or Y11, Y12, Y13, Y14, and Y15 is substituted by

one or rfore gr@mor(sﬂ(ﬂﬁ[gstyfeltﬁ?] one oy JOre. Mrﬁ@ﬁ%@%%kwﬂ lbe

the 35 sane or_djfferent, Cl-4 al Kyl oxy substiftuted one Or nore haI ogen
at oms whi ch na%/f205@nt@tﬁﬂﬁo(sppaowéwéwmetam @ 4tr2@uoapm§h@s<y1, (2
substituted b e t yr e e

oo pr)etfrer FH t‘g}gstP g %ﬁ%f’tﬂh‘é‘ﬁh !Ta éh Z%I‘Ho\?\ﬁethyl

one or fen at’ons
be the sane or(Jcn,fzepér;’z )chép&wnnmwdnﬁltwmemyb Kk &fyL - )flwpmﬁthvl

2-chl 3:3, S5t f 0 |

by V1 2. By Ay 2 PV ReBYhayl U oot RY LY K TR el O
by one or noréifgfﬁ‘dgﬁ@m%\féct seffraneroathyt, rgichleapelbyl at bifluareethyly be
the 10 t d L

bt oms why o mBOETIERS et toBh it 8K SUI, 13,3 M et pBE O T 5 3131 09"
blykolne or noré:rrfw@@mfcﬁl\dws whi gh% %v@y%éettraéhé@mmp\dl,fffarenﬁ Ztﬂiﬁ 8-C1. 8
a oXy grou subst i ogen a

Shien 15 Ty BEtFRHBOESEFGRY, DIOD | e nRerBRe iy IREmIE sgbstlt(uztrgd by
one or noté hailbgﬂmlmpmtwiuecthyhay be the sane or hewitafétuem ispnpooRyl,
nbodi hal
enbodi nent , ”}.ll‘ﬁ gﬁétﬂd%]nr@)éépg K?e'ér ?"jgﬁ‘élt %‘éhg&r}ﬁ}ﬁg{? f(EIDfez yrogen

atom; WhICh 112 rent ecific exa
al kyl oxy incl gb!wmraebhexvrynonwwll (or, 2-)nl ordbt)lﬁw@s@me(tmoxyzn or
3- )

chloro- n-gy cFﬁ}’orc(ri'\eth yriatidy 4(icrﬂr° O)ﬂul&B ox{réfh 12
4- or 5-)chloro-n-pentyl f S |3 oro-n \ﬁ x(y]I dxy
(1-, 2-, 3-, 4~ 56r 63~ brﬁ/uoy@math@xy h\ept'giplp'k,y, (11-,, 22,, 3- 4or 54- 6-,

7- or 8); 8“' ﬁ‘ﬂ,&o?ﬁ&ﬂ'ﬁ%g fiBHE’ylo”Et hyl oxy, (1 Qz?gﬂ)lg»for)nfét n)@ﬁﬁ@?fhxzry’

(1-, 2- o n- pr (1-, 2-,

(1-, 2-, 3-, dlfl@rorsmethmxwmet yi, trlchloromethoxymethy,
trifluoromethoxymethyi, trichloromethoxyethyl,
trifluoromethoxyethyl, pentachloroethoxymethyl,
pentafluoroethoxymethyl, pentachloroethoxyethyl,

20 pentafluoroethoxyethyl, 3,3,3-trichloropropyloxymethyl, 3,3,3-
trifluoropropyloxymethyl, 3,3,3-trichloropropyloxyethyl, 3,3,3-
trifluoropropyloxyethyt, 2,2,3,3-tetrachloropropyloxymethyl,
2,2,3,3-tetrafluoropropyloxymethyf, or trifluoromethoxy-1,1,2-

; trifluoroethyl, more preferably trifluoromethyl, trifluoroethyl,
" 25 tetrafluoroethyl, 3,3,3-trifluoropropyl, 2,2,3,3-tetrafluoropropyl,
difluoromethoxymethyl, trifluoromethoxymethy!,
trifluoromethoxyethyl, pentafluoroethoxymethyl,
pentafluoroethoxyethyl, 3,3,3-trifluoropropyloxymethyi, 3,3,3-
trifluoropropyloxyethyl, 2,2,3,3-tetrafluoropropyloxymethy!, or

30 trifluoromethoxy-1,1,2-trifluoroethyl.

[0036]

Cz-s alkenyl represented by Yy, Yz, Y3, Y4, and Ys, or Yiy,
Yiz2, Y13, Yia, and Yis is substituted by one or more groups
selected from one or more halogen atoms which may be the

35 same or different, Ci.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Cy.4



pentyl oxy, (1-, 2-, 3-, 4-, 5- or 6-)fluoro-n-hexyloxy, (1-, 2-, 3-, 4-,
5-;, 6- or 7-)fluoro-n-heptyloxy, (1-, 2-, 3-, 4-, 5-, 6-, 7- or
8-)fluoro-n-octyl oxy, dichloronethyloxy, difluoronethyloxy, 30

trichl oronet hyl oxy, trifluoromethyl oxy, t bchloroethyloxy,
trifluoroethyloxy, pentachl oroethyl oxy, pé€ntafl uoroethyl oxy,
3,3,3-trichloropropyl oxy, 3,3,3-trifluoropropyl oxy, 2,2, 3, 3-

tetrachl oropr mllkle@ng? Euasﬁtueédabvummrmpyhoxs haiogen atoms which
dltrlfluororreth)é;y thlox dllflfl

th
hept af | uor o-i §8 éfﬁ'@q&ﬂ%@ %rel E’)"L?t ?I’%bﬁy g‘@ﬁ‘%‘?%‘?@t RYx9RE: Rbxy,
(1- or 2-)chl anoret hﬂ_ﬂb hh%wmélwh% awrbe the same or different.

ARGy T sty Crapeallpiy RGEIFE" 23052255
6-) chl orongthctxm{mohﬁ)gyl prepenyil-, 2-, 3-, 4-, 5-, 6- or

7-)-chl or onet hoxy- n-Mﬂ)oxy (-, 2-, 53-, 4-, 5-, 6-, 7- or
8-) - chl or onet hoxy- n- xy, fluoronet hoxymet hoxy, (1- or

2-)-fl uoronet hoxyet @lxy,aikgfovaewre?;ehtéuom@rﬁt hoxyy - ¥k 0BWdoXY, ofI¥ys,2-,
3- or 4- )flu orrethoxg oxy,
14,

. fl th
n-pentyl oxy, (W2, $13 5Y1©r'56 S)thﬁ.]'tb%r?@t Wyoﬁeh&ylﬁaggnaﬁm?ég

2-, 3-, 4-, 5se|§ct@di frorh| 8RO heode fhé'l%rg‘{] %cm(slwm&h may, bé- thé-,
6-, 7- or 8-)-f|uororreth xy n-octyl o I or onet hoxy

di f I uor onéPhoxdarmdeny diffierenti oceﬁe@?(%xgﬂﬂrﬁ;@s'm% g)‘;o%@nd%(yr@f’%xy,

trichl oronmet hthgyle @?(%to?ﬁéfwm&ﬁnmwxyétm%aﬁﬁe or different, and Cz.4
pentachloroethoxyne hox SHBentaflaoboethoxynetho

pent achl or oet ke stituted, Byt m@eqq]dp)preg) haalggen atoms which

tri‘chi OVODVODth@W'E?é hﬂ%‘d s§m’e 30Pr¢iff|‘éh€l§rﬂpr0%|@<>€5]9£ h@my[oxy group is
3,3, 3- trlchloropropyloxyet 0X 3 trlfluoroprop

et (6]
2,2, 3,3-tetra RNGBFAH hbpwfb&ﬁiﬁl&%xw ong Pr3 pere h atoms which

tetraf | uog gpr %h'yobléméhéoﬁmel o diffefenst 3and/or Cya, alkyloxy substituted
hept af | uor opr gpyl’oxy-1 2-trifl r@gfoet hox

hept af | uor opr dpf/1 BRE- P"l motej hplegert I%QV‘S oWll"(“Fhf mu%Yo x fhgy same or

1,1, 2-trifl uorgpetdieny, prm‘ esA8! YeraBoaimEidy kRxy . Cgé Skyloxy group is
) chl or oet hyl oxy, fl uoronet h

or 2-)fl uoroet-“r\&hi"{(fl- te(d-l boyr za?’ﬁ%forsor§13|rgoﬁa?%eﬁ)r(éb?/mw highHne oI OX%Vﬁoxy,
di fl uoronet hyl@ne ofr HPffePEREET P &XYic EXarhBREPIE Iyl Xaikyloxy include
trichi oroet hyl oxy
20 chloromethyioxy, (1- or 2-)chloroethyloxy, (1-, 2- or 3-)chloro-
n-propyloxy, (1-, 2-, 3- or 4-)chloro-n-butyloxy, (1-, 2-, 3-, 4-
or 5-)chloro-n-pentyloxy, (i-, 2-, 3-, 4-, 5- or 6-)chloro-n-
hexyloxy, (1-, 2-, 3-, 4-, 5-, 6- or 7-)chloro-n-heptyloxy, (1-, 2-
3-, 4-, 5-, 6-, 7- or 8-)-chloro-n-octyloxy, fluoromethyloxy, (1-
25 or 2-)fluoroethyloxy, (1-, 2- or 3-)-fluoro-n-propyloxy, (1-, 2
3- or 4-)fluoro-n-butyloxy, (1-, 2-, 3-, 4- or 5-)fluoro-n-
pentyloxy, (1-, 2-, 3-, 4-, 5- or 6-)fluoro-n-hexyloxy, (1-, 2-, 3-,
4-, 5-, 6- or 7-)fluoro-n-heptyloxy, (1-, 2-, 3-, 4-, 5-, 6-, 7- or
8-)fluoro-n-octyloxy, dichloromethyloxy, difluoromethyloxy,
30 trichloromethyloxy, trifluoromethyloxy, trichloroethyloxy,
trifluoroethyloxy, pentachloroethyloxy, pentafluoroethyloxy,

3,3,3-trichloropropyloxy, 3,3,3-trifluoropropyioxy, 2,2,3,3-

tetrachloropropyloxy, 2,2,3,3-tetrafluoropropyloxy,
ditrifluoromethylmethyloxy, 2,2-ditrifluoromethylethyloxy,
35 heptafluoro-iso-propyloxy, nonafluoro-iso-butyloxy,

chloromethoxymethoxy, (1- or 2-)chioromethoxymethoxy, (1-,



trifluoroethyloxy, pentachl oroethyl oxy, pentafluoroethyloxy, 3,3,3-trich
| or opr opyl oxy, 3,3,3-trifluoropropyloxy, 2,2,3,3 30 tetrachl oropropyl oxy,
2,2,3,3-tetrafl uoropropyl oxy, ditrifluoronethyl nmethyl oxy,
2,2-ditrifluoronethylethyl oxy, heptaflu %% I so- propyl oxy,

chl or onet hoxynet hoxy, (1- or 2- )chlorone oxyet hoxy, (1-, 2- or

3-)-chl oronet hoxy-n- propyl oxy, (1-, 2-, 3- or 4-)chioronethoxy-n-butyl oxy,

35 fl uoronet hQXY”%Trhoé)léciﬁI%To%e%&i\léwm’f&ﬁﬂ@&){fgt hoky, ©1,, 3- oor 4-

3-)-fluoronet ho n-pro
)f?uorlcj)rret hoxy cﬁycmsweb 9><Ydﬂcfh1l16¥[@%é/t Hdxy rsthdsy 4~ i Brdeh orermetiaef hoxy,

Lricnl oromet nox WaRORNy, (11) LU @xwworbm@ﬂﬁ@mmewoxy
trifluoromethoxyet %ﬁ nt 'achbroét hdxynet hoxy

pent af | uor oet Kdxy et pent écmrb%)etcﬂﬂw@m@;!}va n-heptyloxy, (1-,

pent af | uorget hoxyetyioxy, £ 3, 3, g-tri ghl or gpr oy hO¥KIBEdHE¥hoxy-n-oct iox
3,3,3-tri ffuolrggpropyl oxyrret ho§ ! 3e}1 3- teli?l cﬁgropropyl oxyet Ko yioxy,

333111 f1 uofloiomEERYEY TSSO, 2( B B QeﬁTfé'éﬂfWh@W Rt Hoxy, 2-

nept af  voropr Syl ot o9 ARG, okt Rt 1 515 - oor 4
hept af | uor opr Jfiyloseyrethoxytmibutydowy: i(dx‘y or 3t A QbrSJ‘r)ﬂLlﬂanethOXY"
1,1,2-trifl uoro te*mge%go ¢. pref egabhy grlérl ?QPH%?BHHQWGX -n- hexyllgxy,

trifluoroet hyI ) tor det Kyl'oxy, 3 rifluoropropyloxy,
2,2,3,3-teeraf(lluprbprdpyRox B -, dbf IQro?ohféﬂhb&mﬁﬂ’IWn heptyloxy, (1-, 2-,

trifluoronet h%xymet{oxy 5t r | fl lor o t hoxyet hgx?/ f[ugmthlé%pﬁtaewlwoxy
t py

pent af | uor oet hoxye “tri f | uoropro

3, ﬁ 3-trifl uoudmplnkmpmgylmmmethcam 3,3-tetrafl @éﬂ@@f@ﬂwtb@)ﬁﬂﬂﬁfwxyf
2,2,3,3,3 h f 1,2, 2-trif 3, 3-
hept afluoropr8§3 QPA@&}H%%@%%?% hoxy opttlﬁﬁpﬁﬁp@?ﬁ%%o%%&h%@
1,1,2-trifl uortuehrhowne[m@mr]ethoxs@ al kenyl oxy repiréideatremaipoxyethwxyys,
Y4 d d Y15 éﬂﬁ%
rmreagroufpg &eﬁgﬁj‘ﬁ} %t?t?ox%ifé rré}é’ hglnog a&énﬁéﬁmbk%{a‘%@gpﬁ% Xq{éarre
or different, pehtachlayeiyoxyethoxyt ed ngfntﬂféuoroaﬂr@xyﬁm@g‘én at®@s3nhi ch
My be the Sa@cﬂﬁo%ﬁﬁ@ﬂﬁ%&yrﬁ@gh@m 3,3,3-trifluoropropyloxymethoxy,

3,3,3-trichloropropyloxyethoxy, 3,3,3-trifluoropropyloxyethoxy,

2,2,3,3-tetrachloropropyioxymethoxy, 2,2,3,3-
20 tetrafluoropropyloxymethoxy, 1,1,2,2,3,3,3-
heptafluoropropyloxy-1,2,2-trifluoroethoxy, 1,1,2,2,3,3,3-

heptafluoropropyloxy-1,1,2-trifluoroethoxy, or trifluoromethoxy-
1,1,2-trifluoroethoxy, preferably chloromethyloxy, (1- or 2-
Ychloroethyloxy, (1-, 2~ or 3-)chloro-n-propyloxy,
25  fluoromethyloxy, (1- or 2-)fluoroethyloxy, (1-, 2- or 3-)fluoro-
n-propyloxy, dichloromethyioxy, difluoromethyloxy,
trichloromethyloxy, triffluoromethyloxy, trichloroethyloxy,
trifluoroethyloxy, pentachloroethyloxy, pentafiuoroethyloxy,
3,3,3-trichloropropyloxy, 3,3,3-trifluoropropyloxy, 2,2,3,3~
30 tetrachloropropyloxy, 2,2,3,3-tetrafluoropropyloxy,
ditrifluoromethyimethyloxy, 2,2-ditrifluoromethylethyloxy,
heptafluoro-iso-propyloxy, chloromethoxymethoxy, (1i- or 2-
Ychloromethoxyethoxy, (1-, 2- or 3-)-chioromethoxy-n-
propyloxy, (i-, 2-, 3- or 4-)chloromethoxy-n-butyloxy,
35 fluoromethoxymethoxy, (1- or 2-)fluoromethoxyethoxy, (1-, 2-
or 3-)-fluoromethoxy-n-propyloxy, (1-, 2-, 3- or 4-



al kenyl oxy substituted by one or nore hal ogen atons which 30 may be the
sanme or !different. Specific exanples of C2-8 al kenyl oxy i ncl ude

3, 3-di chl oro- 2- propenyl oxy or 3-chloro- 4,4,4-tri fluoro-2-bu tenyl oxy.

[ 0039] .. C1_8 al kyl oxycar bonyl represented2 y Y1, Y2, Y3, Y4, and 35 Ys, or
Y11, Y12, Y13, Y14, and Y15 is optionally™Substituted by one or nore

hal ogen atons which nay be the sane or different, 26 and/or Cl-4 alkyl oxy

substituted byfRifophetmsey el yoms whi ch @mhlbﬁomfﬁhwwnethoxy,
different. Spegific exanples of alkyloxycg gﬁ{?é i n¢l ude £

et hyl oxycar boﬁﬁf luorgnuey OW@ﬁtﬁoﬁkyl thio repr EBEHPXWDEthEXYy
and Ys, or i 'tnﬂu@r%méé@ﬁex?‘ﬁ‘ﬂetrﬂﬁ@/ Y15 is OptlOn@hthl@bimtelthuk?étbaane or
more hal ogen atom; whi ¢ be the sane or dlff

al kyl oxy substtft LH%"d)rBW'BﬂéygF &Ye hal ogen at BI%P RLWQ%&O)%@“FFI60§¥NE or
different. Th'p%rﬁ%fﬁ:@\‘d@thb@dy‘?n@fl%‘? IS preferabbén@@cmbr%e@hbxly@nhoxy,

substi t ut ed by one or nore en atons whi

di fferent. Spd@gniadl W&rﬂfﬂ’l%y&t eXYs al k?lr%h?r 6"&&396@1@%‘(%5{%‘3@0)(%
R Tk e
2, 3-di met hyl pr%ﬁthH'ﬁUOﬁOQEOIPI‘éW%Qﬁ XW;2 or 3 or 4-nethyl )penE}y%I Rird:
2,3- or 2,4- 2,3,4-trinmethyl pro It112033_
{ heptyl t hi o, %&r&ﬁoréﬁ%bbﬁ%yﬁﬁ%b@&phyl thio, trichl grgrref@ t@%

di f1 uor one® hy|t1eﬁrafluar<tmmmd@e<mwetmnsy, trifluoroethylthiolrl, 2,2 3-

t hi t hyl t. t t hyl t4ht
richioroethylyg L%’fluﬁ&'?il % ;ﬂfdld»;%&? fyi %t?:fh%ét%@xﬂ! oet hyl yhiiop 2%3 3-

chl or onmet hoxymet onet hoxyet hyl t hi ? (1
3-)chl or omet h&)@pt}af Qfmprtqmﬁoxyll 12- trujLuQﬁoethoxy, or tri luoromethoxy-

) chl or onret hox u 2- 4 hv] ’
{ ohl or onet hox;%l 2_9 EH?IPBEQEM«%XV, 2m§re Er%'f%ﬁably 5. trifluoromethyloxy

) chl or onet hox>mﬂu1y>gﬂtﬂ1m@xy( 1pentgaflugroetzhy!03cy, 8. 3e3-tyifpgoropropyloxy,
hl i , 4-, 5-
) chl or O”e%?()xﬂ B §ep ﬁéﬁ}ﬂlﬁ?réé Rit%o%ymet " d:ﬁuor@mé‘ﬂfh&z?methoxy,

chl or onet hoxy-H- 0ctyl yl t hio, - or 2-)-
f1 uor onet hoxyérﬁw@mmetngynzetfmxsa- ) f I uor onet hoxy- 3fauob@6ﬁﬂhﬂ¥\’@th@f‘5’r 2-,

3- or 4-)fl uorX P pentdl?t@w%rh%ﬁoxgl E%‘ntafﬁjoro‘bth%rxyethoxy, 3,3,3-

5-)fluorometh

trlﬂuoropropyloxymethoxy, 3,3,3- tr:fluoropropyioxyethoxy,
2,2,3,3-tetrafluoropropyloxymethoxy, 1,1,2,2,3,3,3-
20  heptafluoropropyloxy-1,2,2-trifluoroethoxy, 1,1,2,2,3,3,3-

heptafluoropropyloxy-1,1,2-trifiluoroethoxy, or trifluoromethoxy-
1,1,2-trifluoroethoxy.
[0038]
C,.s alkenyloxy represented by Yy, Yz, Y3, Y4, and Ys, or
25  Yii, Y12, Y13, Y14, and Y;s is substituted by one or more groups
selected from one or more halogen atoms which may be the
same or different, C;.s alkyloxy substituted by one or more
halogen atoms which may be the same or different, and Ca.4
alkenyloxy substituted by one or more halogen atoms which
30 may be the same or different. Specific examples of Cas
alkenyloxy include 3,3-dichloro-2-propenyloxy or 3-chloro-
4,4 4-trifluoro-2-butenyloxy.
[0039]
Ci.¢ alkyloxycarbonyl represented by Yi, Yz, Y3, Y, and
35 Ys, or Yyi, Y12, Y13, Y14, and Yis is optionally substituted by one
or more halogen atoms which may be the same or different,



30 ) fluoronet hoxy-n-hexylthio, (1-, 2-, 3-, 4-, 5-, 6- or 7-

) ft uor onet hoxy-n-heptylthio, (1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-)-
f I uor onet hoxy-n-octylthio, dichloronmethoxynethylthio,

di f | uor onmet hoxynet hyl t hi o, trlchloronethqgénethylthio,
trifluoromethoxynmethylthio, trichloromethoxyethylthio, 35
trifluoronethoxyethylthio, pentachl oroethoxynethylthi o,

pent af | uor oet kg tmr(' thlqulo&gnéaﬁhh@n@@@ WM@%ﬁ hh@re Wangen atoms
pent af | uor oet ho th 3-tri cg f%r Oé)r opy

3,3,3-trifl uowbﬁﬁb the same o, gifterent chﬁcpr%ﬁi W@Pﬁyﬂ 108
3,3,3-trifl uora("@f, ! it @d e e?ch%,;gx;’.c;ép@@ﬁ?hl oropropyl oxymet hyl t hi o,
2,2,3,3 5 tetraf uoropro yI oxynet hylthi'o, or trifluoronethoxy-1,1, 2-

trlfluoroethylthlo rably nmethylthio, ethylthio, trifluoronethylthio,
trichloromgthyl thiog dg %'Ik'y‘?&ﬁ”@tr@}ﬁ'ré@éﬁted Cwl‘m wm;wm haﬁd s, or Yy,

trifluoroethylthio t'ri chl broet | ibr oet h )B
t et rachl or oet Nkt Mo, Yia, c%ﬂ@rﬁmt’ﬁo&?hﬁﬂl@}ll% IﬁbéJSt(tiiteé’r Y oné or more

2- )chl or onet h;mnﬁgaw EF?fhs wh.ch %Tayﬁrb@théhéé’ﬁfé*%trhameﬁrﬁ’ﬁ' 0§Mhybrocl Ql-

2-, 3- or 4- r onet hoxy- n- but | 'uor omet hoxynet (1- or 2-
) - quororret hoxa} kY \,tmttbst(mtedzbyoﬁng-pﬂm@rr@n’malh@g@nnatwtspw ighomay - |

o AR ST O Tl
trifluorch@t héaysret! yl&MOosubsftltlétﬂcbrb)frétﬂﬂ)Wemgre thalogen atoms which

trifluoronet hey gm@% f}‘]ﬁl saPRat 3¢l rf‘é%ﬁ?xy”@ﬂ)"#ltfft‘hoexamples of Ci-g

pent af | uor oet hox pent achl or get hox

pegt af | uor oet raéky&hwunﬁluﬂe mstbytt@rw e&hvﬂ%pr cﬁpﬂr@ﬁyﬁrﬂvﬁymm@ylthto

3-trifl th 3- 1 thig.
TR LISt St e P ARG

t et r achl or opr G tykkhiet HA-t aro3 meﬁh\si)butvatmaf 12u3r pr@shivoRseRY Wpiehno, or
L o oTE Do AteE €2 0F o GroROR AT Suo L2151 B 3, AEIdY 3 o
di f | uor onet hoﬂymwmhubylthm,f|Z|&,6rr§1tlﬁm§lﬁ;dpm9pwtmo n-heptylthio, n-
e o sor et BTN 110, PSALEAEHTRER . i opomety i
3, 3, 3-tri f| uoddfiiopomasharlithia,hi o, dichiogogaethylthio trlﬂuoroethy!thlo
trichloroethylthio, pentafluoroethylthio, pentachioroethylthio,
20 chloromethoxymethylthio, (1- or 2-)-chloromethoxyethylthio,
(1-, 2- or 3-)chloromethoxy-n-propylthio, (1-, 2-, 3- or 4-
Ychloromethoxy-n-butylthio, (1-, 2-, 3-, 4- or 5-
Jchloromethoxy-n-pentyithio, (1-, 2-, 3-, 4-, 5- or 6-
Ychloromethoxy-n-hexylthio, (1-, 2-, 3-, 4-, 5-, 6- or 7-
25 )chloromethoxy-n-heptylthio, (1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-)-
chloromethoxy-n-octylthio, fluoromethoxymethylthio, (1- or 2-)-
fluoromethoxyethylthio, (1-, 2- or 3-)fluoromethoxy-n-
propylthio, (1-, 2-, 3- or 4-)fluoromethoxy-n-butylithio, (1-, 2-
3-, 4- or 5-)fluoromethoxy-n-pentylthio, (1-, 2-, 3-, 4-, 5- or 6-
30 )fluoromethoxy-n-hexylthio, (1-, 2-, 3-, 4-, 5-, 6- or 7-
)fluoromethoxy-n-heptyithio, (1-, 2~, 3~, 4-, 5-, 6-, 7- or 8-)-

fluoromethoxy-n-octylthio, dichloromethoxymethyithio,
difluoromethoxymethylthio, trichloromethoxymethyithio,
trifluoromethoxymethylthio, trichloromethoxyethyithio,
35 trifluoromethoxyethylithio, pentachloroethoxymethylthio,

pentafluoroethoxymethylthio, pentachloroethoxyethylthio,



tetrafl uoropropyl oxynethyl thio, or trifluoronmethoxy-1,1, 2-
trifluoroethylthio. [0041] C2-8 alkenylthio represented by Y1, Y2, Y3, Y4,
and Y5, or 35 Y11, Y12, Y13, Y14, and Y15 is optionally substituted by one
of nore hal ogen atons which may be the sagg or different, 28 and/or Cl_4
al kyl oxy substituted by one or nore hal ogen atons which may be the sanme or
different. Specific exanples of C2-8 al kenylthio include

3|, if, I4-1‘ : ]lc,IQI’ ol- aaemttﬁhyd)ltdﬁthoaqctlmyathiiochI3QBQB-t:riqgnIgprepybpmi(?iymﬁltgwmlioflﬁ
al kyl sul finy e and Ys, or : : 1
Y14, and Y15 .%f%gétf@ﬂﬁ??%ﬁ&l?%ﬁ@ﬁéﬂyﬁﬂe or nore hal ogen at g’ﬁé’iﬁi ch
may bﬁ ]the sagimloﬁtﬁpvguxm%ﬂ‘;ggl. 43aBk3+mgy??n®pr?mwk[aagf4eisiy&§go§r
nore hal ogen hi R e 6@5{%%' i fferent. o &

al kenyl sul fin '%p esent OJW?, b s ; Ai d Ys, or Y11, EZ ’%13,
Y14, banthEaS it:etmdtiiéo;\;ﬁbm’p‘ﬁmmmglﬁttma, oneollolr< I twif| e olre hoefdro et -dnd., 2ki ch
may be the sane.or differ,ent, 15 an r 4 a ubsti tut .one or
nor e hal ogen g?kfﬁé‘”%ﬁ*ﬁﬂ be tﬂ%e%&ﬁg}%r di f%@&g‘ma’”?oo44] eet%ﬁé‘n%,
$I1L<1y| suljf g%l _ﬁrﬁm@mbfﬂymhig;tl_ %&Hcﬁd&gohﬁﬂetfﬁﬂdha\z@, odifl?](datorrhélml/iumm

whi oh-nay be (ETLAGEIHITVEr ent - tAHBFSRTRY Ay y T oy DB T BT,
olnE :)r Irn]pre Paﬂeawﬁtuat@myl\fthicc,g may bet_t[le sane or dtéﬁrecam::ohéqmdtmm?
ani oh ey Be iBoEaRe BB RLRUIIS8ssi ¢f 2 okl LB eahogy ety BEie; t1%, O™
al kyl sul Iogylb 2-nc|o;$<23 3~?{ghIwmgegbxgsm[ﬁmelifhic%(iézlfh;,lC&& 2I3<—englr$lil4f-pnyl
represente : : , .an r , ¢ is
op%i onal |y suéfﬁ?m@@thé’ﬁ@'m‘ty Q ﬁ&%@éﬂ%hmf%a}\ﬁ%ﬁb@ gﬂ" tq{eiéarre
or different, Bfuwrdhaetkdxgetthidthicxy substi tut edoby BAF00 rowrethbalyegen
atoms - which r[)a%pbyqtﬁpoej Sa(q%,orzg',ffgtemo'r 4-)fluoromethoxy-n-butylthio,

15 dichloromethoxymethylthio, diffuoromethoxymethylthio,
trichloromethoxymethyithio, trifluoromethoxymethylthio,
trichloromethoxyethylthio, trifluoromethoxyethylthio,
pentachloroethoxymethyithio, pentafluoroethoxymethyithio,

pentachloroethoxyethyithio, pentafiuoroethoxyethylthio, 3,3,3-
20 trichloropropyloxymethylthio, 3,3,3-triflucropropyloxymethylthio,

3,3,3-trichloropropyloxyethylthio, 3,3,3-
trifluoropropyloxyethylthio, 2,2,3,3-
tetrachloropropyloxymethylthio, 2,2,3,3-

tetrafluoropropyloxymethyithio, or trifluoromethoxy-1,1,2-
25 trifluoroethylthio, more preferably methylthio, ethylthio,

trifluoromethylthio, difluoromethylthio,

difluoromethoxymethyithio, trifluoromethoxymethyithio,

trifftuoromethoxyethylthio, pentafluoroethoxymethylthio,

pentafluoroethoxyethylthio, 3,3,3-trifluoropropyloxymethylthio,
30 3,3,3-trifluoropropyloxyethylthio, 2,2,3,3-

tetraffuoropropyloxymethyithio, or trifluoromethoxy-1,1,2-

triffuoroethylthio.

[0041]

C».s alkenylthio represented by Yy, Y2, Y3, Y4, and Ys, or
35 Y11, Y12, Y13, Y14, and Yis is optionally substituted by one or
more halogen atoms which may be the same or different,



[0046] Phenyl represented by Y1, Y2, Y3, Y4, and Ys, or Yii, Y12, Y13,
Y14, and Y15 is substituted by one or nore hal ogen atons 35 which may be
the sane or different, Cl-4 alkyl substituted by one or nore hal ogen atons
whi ch may be the sane or different, 29 05gCl-4 al kyl oxy substituted by one
or nore hal ogen atons which may be the sanme or different. This phenyl
group is preferably substituted by one or nore hal ogen atons which may be
t he same or dlafrfcb/mnci 4oallq&|0&yasu§atst1$ub&ﬂihwtoademfr oner®rha ogere allahegen

at ons whi ch r different p

i nclude 4-tri [5%0%?%3? n&lﬁ'@n#me[%oa'ffe%@ 5%@?22@%5@@& Qﬁ@gﬁ
Y3, Y4, and Yalkenyrthlo mrzudeYs;’tl AThiorand- Mhienqlﬂubsanﬁuﬁea by:hineoer
nore hal ogen at ons ch may be the same or different, Cl-4 alkyl
substituted b BHQPSPV 8 hal ogen atons which nay be the sane or
different,s5 or Cl.4[gDknJoxy substituted by one or nore hal ogen atons

whi ch may be the sa or_,di rent. This r.o pr.ef er ahl
substituted by one 1 gyi%{-ﬁgé‘éﬂ EQBW%eéﬁy\éMQBe Ye f a Ys,
different, oro€lyd,avkyl Y§};b¥utah@dYPy|9r®ﬂbnaw @ufmltrtmedab rranwnoch
may be the same or .differen

h d
4-trifl uor onefN9re fiRgEN ai?mg‘] | ﬁ'b’-ﬁ}%?kﬁ% Oaf‘?f% enoaciﬁéf%htuﬁﬁfjépﬁl ng
each other, oC;t)alk¢{bef sYﬂﬂstltYilt%d ¥iBonéldr andre’tialadieri toaeanhioi her

t oget her may e res t - tionally substituted by hal ogen
atom - () ﬁnﬁg 8n§1‘"F‘W Qt’jdﬁﬁ%r@t"&d by hal ogen atom -S-(CH2)n-S-
opti onal I y substituf gg:;tg? hal ogen at om -(CH2)n-S- optionally substituted

by hal ogen atom or sub i tuted 25 py hal ggen a
preferably -0-(CH) FFz enyla *W Aeser ?debfy hal@ge‘?ﬁra ”limvnm s

casle dn '3 1, 02 Yﬂr ¥12, W?,f?!{?bhhdlY?g ig. o&l@ﬁaﬂlw serbsttueedobysone groups
| NCl uae -0U-

2-0-
(CF2)2-S-, - %‘? 8310%%8 Jtems awh ’6£"effé‘raé’b|‘9/é @8?0@%@0 or sﬁ}jffb'@&&]r v
r epresentss a E‘PIWOG'GC? anI@yIBQW%ub@ﬁtQW@%Vad@éloﬁmé%fhéloaj@matSQasS@

Q. -O0Q. -ORR may | bethe same of Hifferent.

[0044]

Ci.s alkylsulfonyl represented by Yi, Yz, Y3, Y4, and Ys, or
Y11, Y12, Y13, Y14, and Yis is optionally substituted by one or

20 more halogen atoms which may be the same or different,
and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different. This Ci.s alkylsulfonyl
group is preferably substituted by one or more halogen atoms
which may be the same or different. Specific examples of Ci.5

25 alkylsulfonyl include trifluoromethylsulfonyl.

[0045]

C..g alkenylsulfonyl represented by Yy, Y2, Y3, Y4, and Ys,
or Y11, Yiz, Y13, Y14, and Yis is optionally substituted by one or
more halogen atoms which may be the same or different,

30 and/or Ci.4 alkyloxy substituted by one or more halogen atoms
which may be the same or different.

[0046]

Phenyl represented by Yi, Yz, Y3, Ys, and Ys, or Y11, Yiz,
Yi3, Y1z, and Yis is substituted by one or more halogen atoms

35 which may be the same or different, Ci.4 alkyl substituted by
one or more halogen atoms which may be the same or different,



Q represents Cl.4 al kylene optionally substituted by hal ogen atom cyano,
or'Cl.4"alky optionally substituted by hal ogen 35 atom

-(CH2) p-CRIORI | - (CH2) g- wherein RIO and R11 together conbine with the
carbon'atomto which they are attached to280 represent C3-6 cycl oal kyl
optionally substituted by hal ogen atom or Cl-4 al kyl optionally
substituted by hal ogen atom p and q are each independently an integer of

0 to 3; or C2f e(iken?II@;H@XYorStUbﬁ’ﬂdlut@dsMétGﬂ@t@d’ BRORaI & Qi‘hgﬁﬂorﬂtoﬂi*/%no
or Cl-4 al kyl| v?hgﬁ ﬁ’ﬂﬁ) 'Be StIPét d%.by JifFd 1RGRY am Eh%fn‘%ﬂa 'rb!ules

represents Cl-4 tlona stituted by n at'om ano, or
Cl-4 al kyl optpr@fﬁarab!\smmmt@@ d:wheneg@rr arnehe hsbm:mr atemaﬁrp\rvg\éc Rt Q
i ncl ude met hyl t 0, 2, I

R T A e
ring partsbSar énoget é‘c&ﬁegedl rairotms whwhbumayhrbeghhenﬁm@mor Zﬂl%f%’feértabl y

represents a SO, SQ2,
CHz2, OCH2, O(gi%j%%& %kawe%o&dbpr er Wge?h%f’y%%%%ﬁ]yl ?@%BIWW at om
SO, 502, CH2, OCH2, [@043] 15 nore preferably an oxygen atom OCH2, or
Q( CH2) 30, stlll r fer ed
enbodi nent of the pr@%&fﬁ%@ﬁ%sgﬂtg%w re@en% ngr erri)ﬁlaIe Y;
al kali netal; Yas, af kal ame ¥ay i s2bstituiied dim |0cnm|dryn3®|tgthal@tg@ﬂ CéItOI@S
al kyl ; 4 wh p tlt { I
opti onal @C LYE@F‘#PJF%X Egpfﬁg gé%ﬁ% 6'1 %Qﬁ%ﬁ&? ubésllt@ﬁuglgééga%a by
cycloal kyl, apie @rarh‘!qmsbbklgemrtai‘@m Whattrkyhabnhf: toessamee eirndiféerent,
represents al | Kk [ it
C2- 18 25 al kefﬂf (El éb@ﬁg’%}l si';fb%&ﬁ@het l% }Shengﬁl rﬂB?klRé@HQEer eérr{'tr?(?ﬁg
and R7 each rwdhrxdnduratw \ba divee samheaonydifégeentat omhisr phepodahaioup is
substituted G efan p I
substituted Opr]ei’eg%étﬂ s%%ti&@ V&Zbﬁb% %%1 gpéeg@n{’ H ta't@?@%e%lhe{ om
an al kal i 1&et ahayahedHabkbanee 30 diffehemet at Clalailgylasupstsdipteddwugne or
substituted by e} on Kk 4 ky! 4
wherein R4 r Sﬁ?erﬂagoé§ @@’Ilgr \%ﬂa(ﬁ) &IIEIX/ @éb?b tusfaQ%eoy Cléng13 ?l?{?/ ‘oxy
or acetyl oxy,SgRcifiis exiakeplds o€CPpHOnoxyl ivadllsie, 4 riffuardyiatiny - plORSOXY.
[0048]
Two of Y1, Y2, Y3, Y4, and Ys adjoining each other, or two
20 of Y11, Y12, Y13, Y14, and Yis adjoining each other together may
represent -O-(CH;),-O- optionally substituted by halogen atom,
-(CH32)n-0- optionally substituted by halogen atom, -S-(CH2)n-S-
optionally substituted by halogen atom, -(CH2),-S- optionally
substituted by halogen atom, or -(CHz)s- optionally substituted
25 by halogen atom, preferably -0-(CH2)n-O- optionally
substitutied by halogen atom. In this case, nis 1, 2, or 3,
preferably 1 or 2. Specific examples of such groups include -O-
(CF3)2-0~-, -0-(CH3)2-0-, -(CF2)2-0-, -0-(CF.)2-(CHz)-, -S-
(CF2)2-S-, -(CF3)2-S-, and -(CF3)s-, preferably -O-(CF2)2-0-.
30 [0049]
Z represents a bond (a single bond), an oxygen atom, a
sulfur atom, SO, S0;, -Q-, -0-Q-, -0-Q-0-, or CO. In this case,
Q represents Ci.4 alkylene optionally substituted by halogen
atom, cyano, or Ci;.4 alky optionally substituted by halogen
35 atom; -(CHj)p-CRy:oR11-(CH2)q- wherein Rip and Rix together
combine with the carbon atom to which they are attached to



wherein RS represents Cl1-18 al kyl optionally substituted by 35 hal ogen atom
or' Cl. 4/ al kyl oxy, C2-18 al kenyl, or phenyl; or NR6R7 wherein R6 and R7
each independently represent a hydrogen 31 atomor Cl-13 al kyl; or SO02R8
wherei-n R8 represents Cl-18 alkyl. Stillggore preferably, Rl represents a
hydrogen atom COR4 wherein R4 represents G _4 alkyl, ORS5 wherein RS
represents Cl-4 alkyl, or NR6R7 wherein R6 and R7 each | ndependent |y
represent 5 arkpedesgab G4-groymiodlleylsoptibylallyPaubstitlbed ybyriedlega pioml

ts CO4! S R4 R - 51

| another pr oer e o anelV et bRkl oy BaRRGEh Attt e 4
al kal'i rnetal ; ewchalikaapendantly aet dhteger GIRAD wer B noR4CﬁepnélsenyEene
optional ¥ SUBSSANBAD SnsPemhist o, FAGHRL HHESE b p P DY,
alhkylI OR/D 5 Opfdpz]lci@hb% subgbbtititiesd C2b¢8 Iﬁb mmonauyresﬁmak hly,uté@l 15

enyl . re prefera s.a ro a an
gl kal>/i ne eartt p CREESED %leee@iﬁmf%} RN gﬁ‘ép‘ﬁ@%%@{‘gtnéél%i%hgi n %’H’%B
al fenyl 3 Cl- 4 o3 ak%d{@dro bclox hél:R’s}I Wpermals%subsueaeewsb@lﬂéago?lgw:atom
opt i ona subst i e a r a a
pﬁenyl S%/I | | l@?ﬁ Feeﬁﬁ\é?%l geé] d@@?ﬁhyl%nﬁz@gﬁéeﬁnﬁt HHOHY %&éﬁl
wherein R4 rerarrﬂssems}cﬁhwétm,lrllpybpvlte:@@ V\/fvehelnn BSreppée@ﬁm sa Ghrdd al&yl .
[0052] 1In a preferred enbodi_nment ofg‘t esen{ 2 e % &5
represent’ a %9%‘9 mbfoamuUlgne 9 fertita, t( d)c WZP 5|rp(g,|par are
preferabl y a iatdaened disutey Ghithautuhrosigh |amyr atommsf erzbpret@rably

al kyl 0053] 1In a eferred e Od,l 0 resent invention,
e esents opiEBASPES BbsVEL ba THIIS BORA), B REVARN R Bger el Tur

represent -(CZpen, \WE! &80, MAHS, 3CQIHé1 @@Eﬁz)meﬁﬁf@@ym%erpbemm?
Cl118 al kyl opti onal I'y substituted e ety or and

R3 t oget her f@r"’mQ’f@@?n? Uhler 8i AU rsa 08’? %&Vt#@zpr afh&ﬁzf 56

representss Clyopbkpreferably an oxygen atom, OCH;, or O(CH»)30, still

more preferably an oxygen atom.
[0050]

In a preferred embodiment of the present invention, R,

represents a hydrogen atom; an alkali metal; an alkaline earth

20 metal; optionally substituted Ci.1z alkyl; CORs4 wherein Ra

represents optionally substituted Ci.1s alkyl, optionally

substituted C,.1s alkenyl, optionally substituted Cs.10 cycloalkyl,

optionally substituted C;.4 alkylthio, ORs wherein Rs represents

optionally substituted Ci.1s alkyl, optionally substituted Cz.:s

25 alkenyl, or optionally substituted phenyl, or NR¢Ry wherein Rg

and R; each independently represent a hydrogen atom, or

optionally substituted Cj-1s alkyl, or SO;Rs wherein Rs

represents optionally substituted C;.;a alkyl. More preferably,

R;: represents a hydrogen atom; an alkali metal; an alkaline

30 earth metal; Ci;.1s  alkyl optionally substituted by Cia

alkyloxycarbonyl or Cy.4 alkyloxy-Ci-4 alkyloxy; COR4 wherein Rq

represents Ci.1s alkyl optionally substituted by Ci.4 alkyloxy or

acetyloxy, C.1s alkenyl, Cs.io0 cycloalkyl, Ci.s alkylthio, ORs

wherein Rs represents Ci.ig alky! optionally substituted by

35 halogen atom or Cs.4 alkyloxy, Cy.1s alkenyl, or phenyl; or NRgR7

wherein Rs and R; each independently represent a hydrogen



35 or R2 and R3 together represent -(CH2)m wherein mis 3 or 4, nore
preferably d 4 alkyl. 32 [0054] In a preferred enbodi ment of the present
i nvention, X1, X2, and X3 each independently represent a hydrogen atom a
hal ogen atom Cl1-4 al kyl optionally substiiuted by hal ogen atom 5 Cl.4
al kyl oxy optionally substituted by hal ogen atom Cl1-4 al kyl oxycarbonyl
optionally substituted by hal ogen atom nitro, or cyano, proyided }(hiit X1,
X2, and X3 doatem sirnGi-tarmekykl yorrsPeBsethesehy Reohresests Wone alkyl.

preferably, X&.: d i gde rep I om a
hal ogen at om gwf%T.oigalrﬁ%feg%ﬁS’C)nalll Esgﬂggﬁ%@ut%dhg?;?ﬁgfzgg?g@g?g%@ogf 4

al kyl oxy, Clwhatdipl Rxyepresepnts Gi4 adkybr ORsawbergivReep tesrnte Cixg,
and X3 do no i S ent '

et erably, xS B NIGR T WhsUSEA RS dind oy PaLA T diaShtly repRisent

hal ogen at®m aChytraigen afmrnomal Gi-1ks &kt i tRarsicwprbal opegfespdhy, &1 4

al kyl oxy, or I carho pr Qwl t Rat t e,

si mul t aneousl gépf%?fgﬂéé%r@ 4hfgr g’?egRét %gﬁg Qﬁ ra?e%q Zﬂs@gnﬁ%ﬁgghy r(():gle4n

atom Particallayl.y preferably, X1 and X2 each independently represent a
hydr ogen atom or Céoé ql kyl optionally substituted by hal ogen 20 atom
provi ded that X1 an § 0 not sinultaneously represent a hydrogen atom
and X3 represents alhydaogdrent pref¢0@sb] embodimend;, pRef sepe@serbddidrent ,

Stom 1 2o POk onar | ghs ot DTSR TS, AnaPLsaing, Barth. MaRIetsr.
nitro, or cy@@R.pwherden Rhateptbsexits apdioGalty swbsttuied abeoastiKyl,
ehresent a hymeagenIS amosiTtel, CCEs el ficd  SPODTectby T open
atom and X3 repeasientRs areBredemirsogeptianatly [ 906stituted a%Fﬂf@llké’él or
SOt b AR PR s MRS s b TARETET Sl s iR o
oxygen atosm PhedSH2, Moré( grefei@bliWwoRe pepfesatiisya Bydepgesemionah oxygen
alkali metal; an alkaline earth metal; or CORs; wherein Rq
represents Ci-1s alkyl, Cais alkenyl, Ci4 alkylthio, or ORs
wherein Rs represents Cj.is alkyl optionally substituted by
halogen atom or Ci.4 alkyloxy, Ca.:is alkenyl, or phenyl. Still
20 more preferably, R; represents a hydrogen atom or COR4
wherein Rs represents Ci.4 alkyl or ORs wherein Rs represents
Ci-4 alkyl.
[0052]
In a preferred embodiment of the present invention, R;
25 represents a hydrogen atom or optionally substituted Ci.4 alkyl,
more preferably a hydrogen atom or Ci.q alkyl, still more
preferably C;i.4 alkyl.
[0053]
In a preferred embodiment of the present invention, Rs
30 represents optionally substituted Ci1s alkyl, or Rz and R3
together represent -(CH;)m- wherein m is 3 or 4. More
preferably, Rs represents Ci.;s alky! optionally substituted by
halogen atom or acetyloxy, or R; and Rz together form -(CHz2)m-
wherein m is 3 or 4. More preferably, R; represents Ci-4 alkyl,
35 or R, and Rj together represent -(CHz)m- wherein m is 3 or 4,
more preferably Cy.4 altkyl.



atom 33 [0057] In a preferred enbodi nrent of the present invention, when
WL, W2, and WB represent C-Yl, CY2, and C Y3, respectively, or when W1,

WL2, and WL3 represent CY1ll, C Y12, 5 and C Y13, respectively, Y1, Y2, Y3,
¥4, and Ys, or Y11, Y12, Y13, Y14, and ¥p each independently represent a
hydrogen atom the followng A° or B, provided that, when Z represents a
bond, nethylene optionally substituted by one or two nethyl, or an oxygen
atom at |east one pPO52| Y2, Y3, Y4, and Ys 10 represents a group selected

fromA , or adjacen} two of Y1. .Y2 n | of
Vi1 Y12, Y13, Y14,irérﬂj RrEfepERA %*‘88&%8%&?&%?“%%@9?\?15@O‘We 'in n
is 1 or 2, sxbstam@t)[egl @acim?inmera:ﬂentm Gepsesemsd &lehgdrmgeneam?m, a
represents a group selected.fromt S
Cubst: tut ed pjbiEedrathe Cing Al Ope Bty SUPSHYIRY Bychathdbrd o,
di ffe[)ent;ﬁrg G Cs., aadlyiloxy sc»gbﬂt bnagyedsmgsnnet@m toyr ehbidggen aetmnsb @hich
ma e the sa erent , and/ar stitu one
orym)re hal og@ﬂag a\RIqPEWI M*B@a p{esygﬁﬁgié 5% @5@@%&&% nitfo,
e R O, X o e one
ich may be the sane, or i fferen sul.f ony|. sybsty,tu one
or nore %al 0gERPIe3eMs aufh ¥4 RN b@t‘?'ﬁ‘e s&ﬁ%r%r (ﬂffe{@gbﬁt st1pk?<$7f'ryILd‘?1q:| %
ZU]?fSt l tUE ed 25'&?% i@ftﬁe n@@g@lyht@é?mmt aﬂhyd/ﬂogbnﬁatom a hmlsglﬂm Esltom,h
ifferent, or substitu 0 en to i C
may be t A& safre- 40?'”8Y‘f EBF t}ﬁ%&‘}ﬂw%’é’ub ?9%%@1 '0919‘40 %yg
hal ogen at omscuhi gfk yy{@grbbﬁyw@na-oqroﬂlcfyfaefcgn ro@ﬁd@lthaal)l(y,l X2, and
substituted b& o} e or more 30 hal ogen atons { Ea be the ,sane Ogﬁll
di ff erent. and0 difodiimmitangously, EeRRESCAl o7 o ?J%'{QE&E} A HPom o
group COHS' Shh e Obref@l'a%l?| kyi §ﬁ§5t>(zt utech bindepentdemthe hepoggmt a ons
whi ch may be éhe same or .differen

ony ubstl uted b
more hal ogen YEFRIGR cRLAEY) bd th@l%@egané V”dlff ient 2 £%HVﬂﬁﬁ?o
subst i tutleﬁcbguaae.tgteﬂorq)y hahagegent orgtori ch OBy bamwexs'aﬁeow Cia

different alkyloxycarbonyl, provided that Xy and X; do not simultaneously
represent a hydrogen atom, and Xs represents a hydrogen atom.
Particularly preferably, X; and X; each independently represent
a hydrogen atom, or Ci-4 alkyl optionally substituted by halogen

20 atom, provided that X; and X, do not simultaneously represent
a hydrogen atom, and X3 represents a hydrogen atom.

[0055]

In another preferred embodiment, Xi, Xz, and X3 each
independently represent a hydrogen atom, a halogen atom, Ci.4

25  alkyl optionally substituted by halogen atom, C;.4 alkyloxy, nitro,
or cyano, provided that X;, Xz, and X3 do not simultaneously
represent a hydrogen atom. More preferably, X; and X; each
independently represent a hydrogen atom, or Ci.a alkyl
optionally substituted by halogen atom, and X3 represents a

30 hydrogen atom.

[0056]

In a preferred embodiment of the present invention, Z
represents a bond, an oxygen atom, a sulfur atom, SO, SO,
CH3, OCH2, O(CH;)30, or CO, more preferably an oxygen atom,

35 QCH;, or O(CH>);0. More preferably, Z represents an oxygen
atom.



34 al kyl sul fonyl subsituted by one or nore hal ogen atons which nmay be the
sane or ‘different; phenyl substituted by one or nore hal ogen atons which
may be the sane or different, or Cl- 4 alkyl substituted by one or nore

hal ogert atons which may be 5 the sane or different; and phenoxy substituted
by one or nore hal ogen atons which nmay be the sane or different, or Cl-4
al kyl substituted by one or nore hal ogen atons which may be the sane or
different. B repred@s’] group selected fromthe group consisting of a

firther proferred enBod rRFerelrefnergpodinteh et MRS orandituiVehfonsy v
represent C Y1lwi@iY2,Wand V& Y3and e¥pectrepetyenbr GuYen myz,v\m}d arﬁiY‘é\ﬁSYS
G VYl - N ES) Y

(ePrssent & Vitssbeltiend g ioSorhs, SEEESARH Y rebbesin Sy dponls
et P B o Ry e
bt o whi oh ey e L g AnArpedienty drirBert 5 HydBidhg ot
Gitrerent: a t*‘mﬁ‘ﬁ?’?”&ﬁi’?e?ﬁ?‘mm“ & heogenr ot o ab ch
may be the sarrzngi:h\ﬁlleﬂeero yasuﬁﬁ?gﬁ%&aﬁ%rﬂn%r%&|t8’éﬂgﬁﬁgﬁygr8r\é€ét
one of Y1, Y2, o)@geYﬂ atemg \éf’c rlepsesenies f gmurn ¥bher Yishan ‘e, hydvdg¥s

t d a 25 h t ternativel YL, Y2, Y3, Y4 V5,
or tao. o0 11 reptgsenl 8 orauba AR ashningd s AHGERL TR (R Yar 2

represent -O (@H2M; @nd \Mgeroa*i adjlamnﬂtwro af Y%lﬂbimb,t ¥ edYhy, and Yoy rmwe
hal ogen at ons. and Y5, or

hal 0gen atons. oL BeBRE: CTRAGHIRNL: MR B, gt e B o Eror e

al Kyl oxy subst isuits¢itubgdomg talogen etbai.ogen atoms which may be the same or
different; or a halﬁgﬁﬁﬂaton1 provi ded that at |east one of Y1, Y2, Y3,

Y4, and Y5 represe& 3 al kyl oxy substituted by hal ogen atom or two
of Y1, Y25Y3, Y4, &rﬁi‘e\{Swfﬁéréfihl,A’Yﬂé.’pré@éhtsYM,gr@mq) \@eﬂe@deou friorg BBeeach

ot her t oget et opt s el 42 LCH) NeO. RS Ll Rikitda by ond Y rhited OY
halogen atoms which may be the same or different; Ci.s
alkyloxy substituted by one or more halogen atoms which may
be the same or different, and/or Ci-4 alkyloxy substituted by
20 one or more halogen atoms which may be the same or
different; Ci.s alkyloxycarbonyl; Ci.s alkylthio substituted by
one or more halogen atoms which may be the same or
different; Ci.s alkylsulfonyl substituted by one or more halogen
atoms which may be the same or different; phenyl substituted
25 by one or more halogen atoms which may be the same or
different, or Ci.s alkyl substituted by one or more halogen
atoms which may be the same or different; and phenoxy
substituted by one or more halogen atoms which may be the
same or different, or Ci.4 alkyl substituted by one or more
30 halogen atoms which may be the same or different. In one
embodiment, A’ represents a group selected from the group
consisting of: Ci.s alkyl substituted by one or more halogen
atoms which may be the same or different; Ci.s alkyloxy
substituted by one or more halogen atoms which may be the
35 same or different; Ci.g alkylthio substituted by one or more
halogen atoms which may be the same or different; Cis



[0060] In a preferred enbodi ment of the present invention, when any one of
WL, W2, ‘and WB represents a nitrogen atom and the renaining two groups
represent the corresponding CYl, 5 CGY2, or CGY3, or when any one of W1,
W2, and WL3 represents a nitrogen atomgpd the renaining two groups
represent the corresponding C Y1l, C Y12, or C Y13, Y1, Y2, Y3, Y4, and
Ys, or Y11, Y12, Y13, Y14, and Y15 each independently represent a

hydr ogen at omaikgidltdkyll ssibisstutied do ynener anorer datagegemtomatwhicinhi ch

may be the sane_or ,.different; or a | ogen at,om 006 N a.pre r
enbodi ment of PA¥ Freegbﬁt Sﬁm@nf’roﬁﬂ% elﬁ RIERY, [sérﬁ)tfﬂf\éjtggp seéﬁé (fgel
C]: Yg{i agg 52 Y%greef?‘legfeimatamsanmzw amA‘pmtthe\zj\ﬁm& lmg @itfgemergi, dre&st one
0 : : , a s resents A e and, ) sent
St Cviz ol ssfniad BY,SRENF ard iglelen alhSinidy ey B on
preferablysat theasanmnerodiffiddantyl@ndYpBeno¥XdAsudsditiitedr bpresendr Mofd062]
20 In a preferred enbo&l’ment

f . th t o tion f
preferred co RgEn @ @eWﬂHhW%fﬁbeﬁaﬁge (ﬁ%]&/‘%Pﬂ'lémqg??Hgggl{!\?\ﬁ:lgﬁeqlhyhl
represents a ky@yspgeitedt B onkd canntd k&l halRjerl . atwmal Wichensayt benttal
optionally substituted

J.-18 al kyl,, COR4 wherein R4 represent tiopally
oObstitut od CRATaE B giTretmnton | JORESE Ear eAOCOURG SETREA BN | ik |y
substituted oy korrystinagl lorl 2 erfibgeal latopubst .| R ICIEA ,akkiyytobdyo;
OR5 wherein R?}rg?resent S ogt ional |y sgbst it ut ed Cll- 18ﬂ§1 Eyl * ogﬂ onal |y
substit ut€d C@-‘Egcé(lak‘é’ﬂyl , or optionally substituted phenyl; or NRS5R7
wherein R6 and R7 qubs@qdependently represent a hydrogen atom or
optionally substituted C™-1s al kyl, _35 or S02 wherein R8 represents
optji onal 'y substituh@d ) fugther 6gr@f-:,rre emg%dlment of the present

invention, when W,;, W;, and W3 represent C-Yy, C-Y,, and C-Y3,
respectively, or when Wiy, Wiz, and Wis represent C-Yyy, C-Yi2,
15 and C-Yy3, respectively, Y1, Y2, Y3, Ya, and Ys, or Yyi, Y12, Y13,
Y14, and Yis each independently represent a hydrogen atom; C;.
s alkyl substituted by one or more halogen atoms which may be
the same or different, C;-s alkyloxy substituted by one or more
halogen atoms which may be the same or different, and/or Cy.4
20 alkyloxy substituted by one or more halogen atoms which may
be the same or different; C;.s alkylthio substituted by one or
more halogen atoms which may be the same or different; or a
halogen atom, provided that at least one of Y1, Yz, Y3, Y,
and Ys represents a group other than a hydrogen atom and a
25 halogen atom. Alternatively, two of Y1, Y2, Y3, Y4, and Ys, or
two of Yi1, Yi2, Y13, Yisa, and Yis adjoining each other together
represent -O-(CH3),-O-, wherein n is 1 or 2, substituted by one
or more halogen atoms. In one embodiment, Yi, Yz, Y3, Yg,
and Ys, or Yii, Yiz, Y13, Yis, and Yis each independently
30 represent a hydrogen atom; Ci.g alkyloxy substituted by one or
more halogen atoms which may be the same or different; or a
halogen atom, provided that at least one of Yy, Y2, Y3, Y4, and
Ys represents Ci-g alkyloxy substituted by halogen atom, or two
of Y1, Yz, Yz, Y4, and Ys, or Yii1, Y1z, Yiz, Y1sa, and Yis adjoining
35 each other together represent -O-{CH2),-0~, wherein nis 1 or 2,
substituted by one or more halogen atoms.



R2 represents a hydrogen atomor optionally substituted Cl1-4 alkyl, R3
represents optionally substituted C1.18 alkyl, 5 alternatively R2 and R3
together represent -(CH2)m wherein m is 3 or 4, X1, X2, and X3 each

i ndependently represent a hydrogen atom g hal ogen atom CL.4 alkyl
optionally substituted by hal ogen atom Cl.4 al kyl oxy optionally
substituted by hal ogen atom Cl-4 10.al kyl oxycar bonyl optionally
substituted by hal of8f6&kjom nitro, or cyano, provided that X1, X2, and X3

do not sinultaneous repr a I to d s.en ond,
o oxygen atom o shlir & BEERTRe” HEARTRE PP B ATV o
[:3063]]c I n Snwlmem @ngfeneedfevmogwfenandf W?eepn-)esgnts a nvignogen, akory oug0
o] referre [ ese | ein
o Pepr asen s S SRR IR S G hEno unk Felt et PR LA md L
C|1[<1:3 al kg, Zm]iYEp[@Irl Q—\Sybeziv&gtaadahyéne%faww,dM@fiualmmqun l.’?époes@ltsal
al kyloxy-d 4 a (0) e n r epr.esent - a

SUbat Tt ot e b SIS S A APLILA, FeniSHiSaTENY ahapips’ sbrasht iR Y
T onal Ty submt e T ot o of Eul i e
opti ona su | e ogen or -4, a 0 - ,
olro phenyl?/ or "TNR6R 1%(ir)1éin R@gang 18282 n %ﬁ%%‘% eﬁ@@%ﬁ?\taeé]y
hydr ogen at omhrgrdrGlelB aabky) ,Coe alkG2Rou bbteted RSy roape asemor€lhdi®grrkyl
R2 represents resents Cl-18

opt i onal I%Osuﬁnggg’@gi%Eyﬁ%é\m&ﬁ ét%I%§LW%EéE i Gy '}EIPQ%??{)/'@/'; R2
and R3 together repfeoet] - (CH2) m wherein m37 is 3 or 4, X1, X2, and X3
e‘a__c\h | ndependent |y Eﬁpraesgpéfe%rgédreorﬁggd?rt'noernt f the present invention,
/ when W;j, W,, and Ws represent C-Y,;, C-Y, and C-Ys,
respectively, and Z represents a sulfur atom, at least one of Yy,
15 Yz, Y3, Y4, and Ys represents A. When Wi, Wiz and Wis
represent C-Yi;, C-Yiz, and C-Ys3 and Z represents an oxygen
atom or a sulfur atom, preferably at least one of Yii, Y12, Yi3,
Yi4, and Yis represent A.
[0062]
20 In a preferred embodiment of the present invention, a
group of preferred compounds represented by formula (I)
include those wherein
R; represents
a hydrogen atom,
25 an alkali metal,
an alkaline earth metal,
optionally substituted C;.15 alkyl,
COR4 wherein R4 represents optionally substituted Ci.is
alkyl; optionally substituted Ca.1s alkenyl; optionally substituted
30 Csi0 cycloalkyl; optionally substituted Ci.4 alkylthio; ORs
wherein Rs represents optionally substituted Ci.is alkyd,
optionally substituted C;.1s alkenyl, or optionally substituted
phenyl; or NRgR; wherein R¢ and R; each independently
represent a hydrogen atom or optionally substituted Ci.15 alkyi,
35  or
SO.Rs wherein Rg represents optionally substituted Ci.1s



hal ogen atom Cl_4 al kyl optionally substituted by hal ogen atom Cl_4

al kyl oxy, Cl1.4 al kyl oxycarbonyl, nitro, or cyano, 5 provided that X1, X2,
and X3 do not sinultaneously represent a hydrogen atom and Z represents a
bend, an oxygen atom a sulfur atom SO §@2, CH2, OCH2, Q(CH2)30, or CO
[0064] 10 In still another preferred enbodi nent of the present invention,
a group of preferred conpounds represented by fornmula (I) include those
wherein W, Walkghd WB represent C-Yl, C Y2, and C Y3, respectively, Y1,

Y2, Y3, Y4, a Y5 each i.ndependent|y represent . rnRge A, or
B', provided t tfeqiﬁéﬁnfsrgpﬁggzﬂggﬁa a§§,ﬁ\§ Sﬁe?ﬁy%ﬂ%ﬂ?o%‘f?%ﬂgﬂe&ncl“‘
substituted byalayd or two nethyl, or an oxygen atom at |east one of Vi,
Y2, Y3, Y4, and Y5 represents. A ., wherein A regpresents a group sel ected
fromthe gr oug293 bePEorEi st PR 'Od?f?“tf_‘-’é)se;mg}?d\,\ﬁibéﬁ Eﬁgyifubst ituted by one or
nmore hal ogen #@termatibeph Ry RhHeogetiweprredirtbentnt (CI1) 8- alkgreixy mwhi ch
IS substituted one or nore hal ogen atons which nmay be the sanme or

di fferent, andPof 1%4 25 al kyl oxy substituted by one or nore hal ogen

atoms which nay;, Xe, 4he Xamadh iddépendrintCreprebint exygairoger atéh,sa

al kylthio whigh s sub§t|tu ed b ne Qr re gah&ggn %gms which tmat be
the same or difaloBERt atam chie AN QRAPBAYY SHPEHEHEEd I NAIPSRNLREERe or
molr3 et _hfll ?ggnbampms ARy RIxyray pleko i dlidy s b s2rtudietf esgnthalopleenybtovi, chCi.g
supstitute

G T T er ent L0or 2sRVioRy Doy optianally sy BrE e bne algeth Ao Bhe NikCch
may be the 3%isepener different; and phenoxy which is substituted by one
SUbgti tuted by one GTOMIREIndNRertar ot an SaydBe dle okaudapeousiy
di fferent, represent a hydrogen atom, and
Z represents a bond, an oxygen atom, a sulfur atom, SO, SO;,
15 CHj, OCH3z, O(CH3)30, or CO.

[0063]

In another preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (I) include those wherein

20 Rj represents

a hydrogen atom,

an atkali metal,

an alkaline earth metal,

Ci-1s alkyl optionally substituted by Ci-4 alkyloxycarbony!

25  or Ci.4 alkyloxy-Ci.4 alkyloxy,

CORs wherein R4 represents Ciqg alkyl optionally
substituted by Ci.4 alkyloxy or acetyloxy; Ci.is alkenyl; Cs.io
cycloalkyl; Ci.4 alkylthio; ORs wherein Rs represents Ci.is alkyl
optionally substituted by halogen atom or Ci.s alkyloxy, Ci.is

30 alkenyl, or phenyl; or NRsR; wherein Rs and R; each
independently represent a hydrogen atom or Cy.1g alkyl, or

S0:Rs wherein Rg represents Ci-1s alkyl,

R, represents a hydrogen atom or Cy.4 alkyl,

R3 represents C;i.i1s alkyl optionally substituted by halogen atom
35 or acetyloxy,

alternatively R, and Rj; together represent -(CHz)m- wherein m



B' represents a group selected fromthe group consisting 5 of a hal ogen
atom CI.4 alkyl, C-4 al kyloxy, and cyano, alternatively adjacent two of
Y1, Y2, Y3, Y4, and Ys nay together represent -0-(CH2)"-O substituted by
one or-nore hal ogen atons, wherein n is 1-0r 2. [0065] 10 In a further
preferred enbodi nent of the present invention, a group of preferred
conpounds represented by fornula (I) include those wherein any one of W,
V2, and WB repsesemt4, a nitrogen atom and the 15 other two groups

r epr esent the rres Yl,  CY2, Y2, Y3..Y4
Vs each i ndepefidktl 9n B%;%@m r’ad%gapeseﬁ*v CieBheseit s BrefPoeliareieda by
one or nore h#gegrmbesm, @il hhﬁysﬁmﬁsiﬂtutﬂdWEaﬂog@n atoml, ogen
atom 20 [0065}10 E@y t| I’ furt er pref rl?e\é rglgodl ment of the present

r

i nvention Bkt l‘fefﬂ HPBERC Eht B8 PN Qormul a (1)

i nclude thegse V‘here'momdééprtﬁ%‘tm)@l axEydraqggen)@tqm ero tClddn i a neioni sikg
represents 25 Cl1-4 al ky OR5 wheréin represents Cl.4 al kyl, or NR6R7

wherein R6 and'eRTeéﬁé’ﬁq Hd’é#f@ﬁ@éhﬁwmre%?’gsent a hydrogen atomor O 18
al kyl, R2 repréSreWrésE»ﬂaté 2ldotd, a'f{%ow@reeﬁ@tb&n% éu?ﬁd‘f‘ﬂatoﬁf) SO, SO,

alternatlvely et her’ represent -(CH2 wherein m is 3 or 4,
X1 and X2 eacﬂlhd dte(E;HZr)e v &ehO-a hydrogen atom a hal ogen atom
Cl. 4 al kyl optional lpp tituted by hal ogen atom Cl1.4 al kyl oxy, or Cl.4

al kyl oxycarbonyl, 35 provided that X1 and X2 do not sinul t?neous y
represent10a hydrogdf it anothgs pegfeest emhpdinogah &f okieaRdesent

represents anuﬁi%@.%riit%n gestiB, oF [XEPESd- corfiPBlinds rswitdwinteicef ipyr ed
enbodi ment of the pre
B formula (I) lnclude those wherein
: Wi, W», and Ws represent C-Y;, C-Y,, and C-Y3, respectively,
Y1, Y2, Y3, Y4, and Ys each independently represent a hydrogen
15 atom, A’, or B/,
provided that, when Z represents a bond, methylene
optionally substituted by one or two methyl, or an oxygen atom,
at least one of Y1, Y2, Y3, Y4, and Ys represents A,
wherein A’ represents a group selected from the group
20  consisting of:
C;-s alkyl which is substituted by one or more
halogen atoms which may be the same or different;
C:-s alkyloxy which is substituted by one or more
halogen atoms which may be the same or different, and/or Cy.4
25 alkyloxy substituted by one or more halogen atoms which may
be the same or different;
Ci.g alkyloxycarbonyl;
C:.s alkylthio which is substituted by one or more
halogen atoms which may be the same or different;
30 Ci-s alkylsulfony!l which is subsituted by one or
more halogen atoms which may be the same or different;
phenyl which is substituted by one or more
halogen atoms which may be the same or different, or Ci-4 alky!
substituted by one or more halogen atoms which may be the
35 same or different; and
phenoxy which is substituted by one or more



5 invention, a group of preferred conpounds represented by fornula (1)

i ncl ude it hose wherein W, W2, and WB represent C Y1, C Y2, and C Y3,
respectively, and Y1, Y2, Y3, Y4, and YS each independently represent a
hydrogen atom Cl1.8 al kyl which is substi_,, uted by one or nore hal ogen 10
atonms which nmay be the sane or different; "Cl-8 al kyl oxy which is
substituted by one or nore hal ogen atons which nmay be the sane or

Slvih ff ﬁr ent, band{]aibg@h étmrlgmrhsnwcilueétﬁéléﬂp@nhgr vai;]f_errrelm, ol nga_relmgsb
ich may be t sane or different; - thji o whi S substituted by
one or nore ha ﬁ%@@n@y PR RES iﬁﬁﬁqg%"sﬁm V@?'Fhef‘%ﬂ‘{; SrH'ée
hal ogen atom gaRei glediffepeénpt | east one of Y1, Y2, Y3, Y4, and Ys
represents Cl.8 alkyl, which is substituted by one or nore hal ogen. atons
Wi ch may - be i he saft BAPIASATECA 9D solgekod drgnaieh GreUBy RERRISHEE by
one or nore hgylfogeihldg@ie akOnWheeh amyibe thaliegwyorank idyarant. and/ or
Cl-4 al kyl oxy substifuted by one, or nore hal Pgﬁg §t o&; V\Ql cg&r@)Q be the
sane or different: &'ternatively @dinsenkienoi el slmst et taed by sofM@&¥r e
hal ogen at ons yyhistRep® it SAVE(OH I-J-erRbstitlied] gy yaky cadiraeeat
two of Y1, Y2,t ??(,Eh%, Y%ﬁge%é% iénaty_ 5,%)c:i)nget her rseSresen{@?O(G-lZ)"-O
substituted by'apaes akems, WhesgEh itoAs wherein nis 1 or 2. [0068] In
still anot her prefer[h%ﬂrbodi ment of the present invention, a group of

preferred conpounds represented by 30 fornula ('cﬁ i ncl ude those wherein Rl
represents0a hydrogdR aBorfurtBgr alk@feried aicmaedmant nefedhiah pesentss

optionally su i - ky,[?;g% red h e apiddpnpll y
substituted Clt?ﬁtllghg%&ﬂa%}yé?oggtidofna Iy éﬁggt ﬁ%gﬁuﬁgﬁﬂ?i%nw ; P8y
opti onal | y sufetmulged) cxladecthrosil kyl: optional Iy substituted Cl-4

al Kyl thi o; ORgyh¥hsf£in Rs represents optionally substituted G _18 al kyl,
optionally substituted C2-18 al k%r%l , or optionally substituted 5 %Pegyl ;
or NR6R7 wher @y Re&xed Wz, dMehai dperepiepgnts a nitrogen atom, an the

15 other two groups represent the corresponding C-Y;, C-Yz, or C-
Y3, and
Y1, Y2, Y3, Y4, and Ys each independently represent a hydrogen
atom; Ci-s alkyl substituted by one or more halogen atoms
which may be the same or different; or a halogen atom,

20 [0066]

In a still further preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (I) include those wherein
Ri represents a hydrogen atom; or COR4 wherein Ra represents

25 Ci.4 alkyl, ORs wherein Rs represents Ci.4 alkyl, or NRgR7
wherein Re¢ and R; each independently represent a hydrogen
atom or Ci-15 alkyi,

Rz represents C;.4 alkyl,
R3 represents Ci.4 atkyl,

30 alternatively R, and Rs together represent -(CH:)m- wherein m
is 3 or 4,

X1 and X; each independently represent a hydrogen atom, a
halogen atom, Cy.4 alkyl optionally substituted by halogen atom,
Ci-4 alkyloxy, or Ci.4 alkyloxycarbonyl,

35 provided that X; and X, do not simultaneously represent

a hydrogen atom,



represent a hydrogen atomor optionally substituted C _18 alkyl, or SO2R8
wherein 'R8 represents optionally substituted G _18 alkyl, 10 R2 represents
a hydrogen atomor optionally substituted Cl-4 alkyl, R3 represents
optionally substituted O _18 alkyl, alternatively R2 and R3 toget her
represent -(CH2)m wherein m is 3 or 4, 15 X1, X2, and X3 each

I ndependently represent a hydrogen atom a halogen atom Cl1-4 alkyl
optional |y sub$tirepresents pahvgepganomiomecangd al kyl oxy optional |y

substituted b I P 0 i enal |y substituted
by hal ogen at gzmh%r??t%rggn%g{ﬁ 85&%,“ %Jﬁ%ﬂrb@%%’ﬂg(ﬁ%h%, a%d X3 do not

si mul t aneously reprldd¥] a hydrogen atom and W, W2, and WB represent

CVYl, CGVY2, and CG Y3, r Ve Y2, d h n
i ndependent |y repr es3Iennt a hy rrog?xef%lgrgr% A‘?rﬁ%grdYé’?RQS ngfo?/ﬁgedptr g?, twhen

Z represenbs dniyendjometaylgeaup opt i prefiaryed usommpouad soyremesentego by
nmet hyl, or an 0 Y1, Y2, Y3, Y4, and Y5
AT Soud Y et

represents A', a group selected fromthe group
consi sting of :W3p W3, andl W4 representsCsYibsCrY ut aadb-Ynerespectivelhangen
atonms whi ch t | ffenent = I Ghy i

substitut ed W‘dﬁngo?%hns%gea’ﬁ%ﬁg%&?% Eﬁn%e%ll@ﬁ%ﬁa% '%?FF ehga%el'?%crirogen
di fferent, andtomgCiCqs alkyll wdyichuistiuhatitlitieg dne are mor enbaeobalegenms
whi ch may. .35 L. diLf Gl I ycar ho ; =

al kyl t hi 01\9\,hi c%réegﬁs@s [ t'ﬁtaggb%yﬂﬁ)%ergaomgng?e&ﬁg‘%%ggh gf'gnéw%?%% Vr}’n%cﬁe
the sanme or diisfeubkstitu@d dyabikyg sul monyl hatbgéni atubswhicbdray beethe

e s e P W HlERgfe sl iote. ot ey By ahedly e of
different, or robre hekygen atoms which may be the same or different; Ci-s
alkylthio which is substituted by one or more halogen atoms
15 which may be the same or different; or a halogen atom,
provided that at least one of Y;, Yz, Y3, Y4, and Ys
represents Ci.g alkyl which is substituted by one or more
hatogen atoms which may be the same or different; Ci.g
alkyloxy which is substituted by one or more halogen atoms
20 which may be the same or different, and/or Ci.a alkyloxy
substituted by one or more halogen atoms which may be the
same or different; or Ci.s alkylthio which is substituted by one
or more halogen atoms which may be the same or different,
alternatively adjacent two of Yi, Y2, Yz, Y4, and Ys may
25 together represent -O-(CHj;),-O- substituted by one or more
halogen atoms, wherein nis 1 or 2.
[0068]
In still another preferred embodiment of the present
invention, a group of preferred compounds represented by
30  formula (I) include those wherein
Ri represents
a hydrogen atom,
an alkali metal,
an alkaline earth metal,
35 optionally substituted Ci.1s alkyl,
COR4 wherein R4 represents optionally substituted Cy.1s



substituted by one or nore hal ogen atons which may be the sane or
different; and phenoxy which is substituted by one or nore 1o hal ogen
atons which nay be the sane or different, or Cl.4 alkyl substituted by one
or nor'¢ hal ogen atons which may be the spfre or different, B represents a
group selected fromthe group consisting of a halogen atom C1-4 alkyl,
Cl-4 al kyl oxy, and cyano, 15 alternatively adjacent two of Y1, Y2, Y3, Y4,
and Ys nay tafetiherptiopadlyesubstityten)@e-e aékﬁgw}t QD& M3y rfe! Ristitged

hal ogen at onse~_wher gi L.S1-1 2 t b i
atom a sul fu?%f’om&@g&“@%, 8@-@”%2%UW§S SS?*‘*C(()).Q Ole?%ég%n a
e . )
fur]'Eher Sref ewhetrednboBE nergpresartts Pp@stmally;wgmbsbwt%d grlups ofalkyl,
preferred co ar |y|51_5q{- ' 1
represents Zngﬁ%%lbggéﬁggﬁhﬁgeg%CéIlﬁaIglilk?rgslg'l ,dgﬁé%ﬁggkmﬁz%eart ILEurrﬂéétda?l ,
opL i onal | %dsgphemw; e@rFlNFBRaI kyhereltRA Rsheairidn R4 eashesbrdepepdeoii | y
substitute - ; ' A : Kk l;
optionally su%%‘%%%ﬁs&j% @/!"E[BB%‘ICBE‘ZIILWSH@E'H%#%%&%&Iﬁ'ﬁ@bu?gé8c?fkX"

al kyl t h: Io; O?gr wherein RS represents optionally substituted Cl1-18 al kyl,
optionally substitu C2- 18 al. I ' I ' : | ;
NR6R7 wherein R6 angﬁgﬁz{se&vhe%ﬁﬁgg\én'&%‘g{q%c’g@yr&e%%w%ad%%ﬁgtgeed;rtg{]ﬁ% o?r
optIona: : y subHtyli ut eg c-18 al Ikil or 42 SO02R8 wherein R8 represents
optiona titut -18 I d :

obt 1 onal 1 suls: IedtEtees 2 niHoes adfE e ifioRalt SRt RAeE Beray e
cl -%8 al Zyl, alkyrnatively R2 and R3 together represent -(CH2)m wherein m
is 3 or 4,

) R3 represents optionally substituted C;.1s alkyl,
o alternatively R; and R3 together represent -(CH;)m- wherein m
is 3 or 4,

15 X, X2, and X3 each independently represent a hydrogen atom, a
halogen atom, C;.4 alkyl optionally substituted by halogen atom,
Ci.4 alkyloxy optionaily substituted by halogen atom, Ci.4
alkyloxycarbonyl optionally substituted by halogen atom, nitro,
or cyano,

20 provided that X:, Xz, and Xz do not simultaneously
represent a hydrogen atom, and
W,, W2, and W3 represent C-Y;, C-Y3, and C-Y3, respectively,
Y:, Y2, Y3, Y4, and Ys each independently represent a hydrogen
atom, A’, or B’

25 provided that, when Z represents a bond, methylene
optionally substituted by one or two methyl, or an oxygen atom,
at least one of Y, Y2, Y3, Y4, and Ys represents A,

wherein A’ represents a group selected from the group

consisting of:

30 Ci-s alkyl which is substituted by one or more
halogen atoms which may be the same or different;

Ci.e alkyloxy which is substituted by one or more
halogen atoms which may be the same or different, and/or Ci.4
alkyloxy substituted by one or more halogen atoms which may

35 be the same or different;
C;.g alkyloxycarbonyl;



X1, X2, and X3 each independently represent a hydrogen atom a hal ogen
atom Cl1.4 alkyl optionally substituted by hal ogen atom 10 Cl.4 al kyl oxy
optionally substituted by hal ogen atom Cl-4 al kyl oxycarbonyl optionally
substit'uted by hal ogen atom nitro, or cyano, provided that X1, X2, and X3
do not simultaneously represent a hydrogen atom and 15 any one of W, W2,
and WB represents a nitrogen atom and the other two groups represent the
correspondi ng G Y1, C Y2, Gars @lkyBhiandhiah ivsubstituded dndg ovee edcmore

mor el ogen’ HREETERtoderk ol havThE T sah @ iRt 1 50, Y ooen

atom and Z represents a land,alkylexifgan! awdrichaiswudhsitated bgoorsopor

of tho pr esont 058 a9 BioR Hhich b the SaiE oRHRERERE, CTOTTL A,

formula (13 include thosephieamdi rwRIich efis esariigtitutiegdr byenoagon®r oM QR4

wherein R4 re s_.Cl 4 al.kyl ' 5 S ~4 , or
NR6R7 wher ei ﬁﬂéagﬁ‘daw%éa@’Fﬁd@&%ﬁ&%@%gﬁ'{eﬁ’?f@ﬁ% 8&%1'4230llk¥t!0m
or Cl-18 al kylsubRzitngerde bgnios eCors nad ke | haldeen eproensnwdhich- may khe, the
alternatively R2 and oget.her. represent -(CH2)m wherein m is 3 or 4,
35 X1 and X2 é&’éﬂ%%ﬁ@h&%ﬁﬂ gnfjepresent a hydrogen atom a hal ogen atom
Cl.4 al kyl optionally subgtignded whikchl dgersiaistifut4¢d i ore kgroxmorer

C _4 al ky| oxycar,honyl rovided, that X1 and X2 do. not .Si t anegusl
representiga ﬁ‘gﬂiPQ&i‘haE‘Fmﬁ Cpe'aaé/sﬁr?t Eh% Srﬂmgo%'éﬁﬁgt%%ws i el\ﬂzfyikgrlld B
represent C YhubGtMUuteanhyCoYizz orespereivalogervlatoras ¥hich4 mapdbestieach

i ndependent|ly represent..a _hydrogen atom Cl1_8 al kyl which is substituted
by}one or nor al@?o%'éﬁ’ffo%ﬁrg whi ch may be the sanme or different; Cl.8

al kyl oxy whi ch B’ represents a group selected from the group consisting
of a halogen atom, Ci-4 alkyl, Ci.4 alkyloxy, and cyano,
15 alternatively adjacent two of Y1, Y2, Y3, Y4, and Ys may

together represent -O-(CHj),-O- substituted by one or more
halogen atoms, wherein n is 1 or 2, and
Z represents a bond, an oxygen atom, a sulfur atom, SO, SO,
CH3, OCH3, O(CH3)z0, or CO.

20 [0069]

In a further preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (I) include those wherein
Ri represents

25 a hydrogen atom,

an alkali metal,

an alkaline earth metal,

optionally substituted C;.15 alkyl,

COR4 wherein R4 represents optionally substituted Ci.is

30 alky!; optionally substituted C..;s alkenyl; optionally substituted
Cs-10 cycloalkyl; optionally substituted Ci;.4 alkylthio; ORs
wherein Rs represents optionally substituted Ci.is alkyl,
optionally substituted C,.1s alkenyl, or optionally substituted
phenyl; or NReR; wherein Rg and R; each independently

35 represent a hydrogen atom or optionally substituted C;.;s alkyl,
or



I's substituted by one or nore hal ogen atons which nmay be the 1o sane or
different, and/or Cl.4 al kyl oxy substituted by one or nore hal ogen atons
whi ch may be the same or different; Cl-8 alkylthio which is substituted by
one or'“nore hal ogen atons which may be the same or different; or a hal ogen
atom provided that at |east one of Y1, Y2, Y3, Y4, and Ys 15 represents
Cl. 8 al kyl which is substituted by one or nore hal ogen atons which may be
. the same or differe@Q:R vBhertity Rexyephesents cptbenativt sdbslitybed ociner e
hal ogen at ons Igﬂich may be the sane or different, and/or Cl-4 al kyl oxy
substituted b € or nore hal ogen atons which may be the 20 sane or
different; or RGlrapaekghthi @ hidcoges sibsti outeptiopadhe sulstitttechdlpgen
at ons whi ch n?‘kgﬁ the sane or different, alternatively adjacent two of
Y11 Y2, Y3, Y4, d Ys may together represent -O (CH2)n-0- substituted by
one or norg IRy pepresdmissopivoerad iy substituted C;. amdkgh Z represents an

Cheprecent AvEArEh: T 809 Be ekt fL TRPuRSERS ke, RS ET ™
Lzlrrrulg (Rls)riarllslam@gtz&}&o_se \/\Qler ei n :;g rRl ;eprﬁsents CO?|4 Ior COORS WhegeintnS
CS 4 alkyl, | XKiarend atn et aRrn AR RS PeBervet B BV dyeqdh BEOREREC,
EER I AR ey el i Mgyl s i At
hydr ogen Ja‘?orn{%-ljl\1\‘lL, a\%y{od&d &B?‘Pé’ﬁibéeﬁf%éﬁ@ieé- VY MO@%%& gﬁgﬁe?&’r’\?el Y,
YL, Y2, Y3, Yalkghskysamactyli ogtiparaibntdubsttiutesehly dhdlpdeogetond, aibmg,

Cl1-8 al kyl oxy which is substituted by one or nore hal ogen atonms which may
bet he sane oPfdF¥#8Pent, and/or C1-4 al kyl oxy substituted by one or nore

hal ogen atons whi ch preyithedt kbatsatg oK, didhér étt ;dor rothadiogettastenysly
provi ded t hat r%tprle%%%tt aorﬁ%d?%g\é%’ a%{gm,Y:a)’hdYél’ and Y5
15 any one of Wy, W, and W3 represents a nitrogen atom, and the
other two groups represent the corresponding C-Y;, C-Yz, or C-
Y3, and
Y1, Y2, Y3, Y4, and Ys each independently represent a hydrogen
atom; Ci.g alkyl substituted by one or more halogen atoms
20 which may be the same or different; or a halogen atom, and
Z represents a bond, an oxygen atom, a sulfur atom, SO, S0O;,
CH;, OCH;, O(CH2)30, or CO.
[0070] -
In a still further preferred embodiment of the present
25 invention, a group of preferred compounds represented by
formula (I) include those wherein
R; represents a hydrogen atom; or CORs wherein R4 represents
Ci-4 alkyl, ORs wherein Rs represents Ci.4 alkyl, or NRgR;
wherein Rs and R; each independently represent a hydrogen
30 atom or C;.1s alkyl,
R> represents C,.4 alkyl,
Rz represents Ci.4 alkyl,
alternatively R, and Rj; together represent -(CHz)m- wherein m
is 3 or 4,
35 X3 and X; each independently represent a hydrogen atom, a
halogen atom, Ci-4 alkyl optionally substituted by halogen atom,



10 represents Cl1_8 al kyl oxy which is substituted by one or nore hal ogen
atonms which may be the sane or different, and/or Cl-4 } al kyl oxy
substituted by one or nore hal ogen atons which nay be the sane or
different, alternatively adjacent two of X3, Y2, Y3, Y4, and Ys may 15

t oget her represent -0 (CH2)n-0- substituted by one or nore hal ogen atons,
wherein n is 1 or and Z re resents an oxygen atom [0072] Further, in a
preferred enbdéi- MkYB?TX')f:h‘éf eseleyloxycerb@AYion, a group of conpounds of

formula (1) wherei n(ﬁ% @d \{\Baﬁgpxglscg@zq - ¥ilm$tatfeo g\ﬂ, ?erﬁ’esent

respectively, inclu formi or agricu tura y and
horti cul tural Ig hy&iﬁ'@@ﬂ‘a@t@‘hcr d addition salts thereof: ~Rioi Yios X101

Faotoson o SRR e e 0% X8 L) e
or  CORLO45whéNei W R18Adr Whr kepiasers GpYiohari,yasdustY, uespautivelyal kyl
A kymyt,opti el y Pgug And o BchoimBEp SRAEN(IY YeRTEEES W dRaen,
phenyl | ower atiogn; @Qao@lk&dnwlhlyhsmﬂuhsktfedEﬁthow\G m/remaraylnalogen
OBl o R SALSAAL b R OB e SHRGHEES! S0, DARSABHS) i four
Cl-18 al kyl, is substituted by one or more halogen atoms whlch may be the
10 same or different, and/or Ci.4 alkyloxy substituted by one or
more halogen atoms which may be the same or different; Ci.g
N alkylthio which is substituted by one or more halogen atoms
) which may be the same or different; or a halogen atom,
provided that at least one of Yy, Yz, Yz, Y4, and Ys
15 represents Ci.s alkyl which is substituted by one or more
halogen atoms which may be the same or different; Ci.s
atkyloxy which is substituted by one or more halogen atoms
which may be the same or different, and/or C;.4 alkyloxy
substituted by one or more halogen atoms which may be the
20 same or different; or Cyi.a alkylthio which is substituted by one
or more halogen atoms which may be the same or different,
alternatively adjacent two of Y1, Yz, Y3, Y4, and Ys may
together represent -O-(CH3),-O- substituted by one or more
halogen atoms, wherein nis 1 or 2, and
25 Z represents an oxygen atom, OCH3, or O(CH3)30.

[0071]

In another preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (I) include those wherein

30 R; represents COR4" or COORs wherein R4 and Rs represent Ci.a
alkyl,
R represents Ci-4 alkyl,
Rs represents Ci-4 alkyl,
Xi and X, each independently represent a hydrogen atom, or C;.
35 4 alkyl optionally substituted by halogen atom,
provided that X; and X; do not simultaneously represent



optionally substituted C2-18 al kenyl, optionally substituted C2_18
alkynyl; optionally substituted C3-10 cycloal kyl, optionally substituted
phenyl | ower al kyl, 20 optionally substituted phenoxy |ower alkyl,
optionally substituted phenyl, or optionajfdy substituted heterocyclic
group, or NR1O6R107 wherein 8106 and R107 each independently represents
25 a hydrogen atom optionally substituted C 18 alkyl, or optionally
substituted phaehylro®eo2atap,esents a hydrogen atom or optionally

substituted Cl-4 3 I ts a hydrogen atom optionally
substituted C -31'?@{%%%th %Jﬁg‘fgﬁgﬁﬁﬁgﬂ tuted C2-4 al kenyl, or
optional |y sub¥i,i Wi, eandV4 reipcesent3B-YaheCain, ant QY31 rerpeztively, R103,
t he substitue i ch,,of optj.An i i I ed
fromthe gr ougilﬂépz’ggﬁsiyé‘t iakgleglﬁ ﬁé{:@g@rﬁé&%ﬁrﬁéé&ﬁﬁpgﬂkﬁﬁ% mcﬁ?fﬁgano;
fornyl; t3if Btonmome;hyblkyloxy wiriohdshsulystitickad/ by aoet 9t orgre dialogarky|
provi ded t hat i -4.a |4 t t] Kyl ;
and C3-6 cycl QEFQ% %@hohﬁYyﬂezﬁﬁgt%?ﬂfi%ﬁﬂb@ﬁ@%ﬂg%ﬁénéﬁgg ?rh.,}'alkgfw
al t er nati vel y sBb@2itatdd RbY3 ohegerrhato redraiegean -ZtoFas nwhibker giay beithe or
4, Xlol, Xlo2, _and X1 ach indep e y. resent a hydrogen atom 10 a
hal ogen at om Séﬁ.‘l& A galfg'éed—t’hﬁfoﬂggl 6gg%£éblql{ﬁ?ﬁd by hal ogen atom Cl-4
al kyl oxy optional | ypsobtded utlest bat hidagerorae oof YGL-¥2.alY%yl tYhi, 0 asyst i ¥mal |y
substituted by_hal ogen_ atom itro, or.1l , i,d I X1 102,
and X103 b no{egr%:g@@%é?;u%'ayﬂyioxy Shidh & 20PstRUELHIBS HAY oflHoret
halogen atoms which may be the same or different, and/or C;.4
) alkyloxy substituted by one or more halogen atoms which may
be the same or different,
alternatively adjacent two of Yy, Y2, Y3, Y4, and Ys may
15 together represent -O-(CH3),-O- substituted by one or more
halogen atoms, wherein nis 1 or 2, and
Z represents an oxygen atom.
{0072]
Further, in a preferred embodiment of the present
20 invention, a group of compounds of formula (I) wherein Wy, W,
and Ws represent C-Y;, C-Y:, and C-Ys3, respectively, include
compounds of formula (II) or agriculturally and horticulturally
acceptable acid addition salts thereof:

Rios
Yios Xi01 07
Y104 2100 R0z
Z
Y103 Y101 X107 N R1o3
Y102 X103
25 (11

wherein
Rio1 represents



represent a hydrogen atom Y101, Y102, Ylo3, Y104, and Y105 each

i ndependently represent a hydrogen atom Al oo, or Bioo, 20 provided that,
when Zi oo represents an oxygen atom at |[|east one of Y101, Y102, Y103,
Y104, and Y105 represents Al oo, wherein Akoo represents a group sel ected
fromthe group consisting of: Cl1-8 al kyl which is substituted by one or
nore hal ogen 25 atons which may be the sane or different or Cl-4 al kyl oxy
substituted by one @ hiydregeal at@m,at ons which may be the same or
different; ClL 8 alk o Ls substituted by one or nore hal ogen atons
whi ch may be the saﬁgpéﬁk%@#ﬁgFéﬁt or Cl-4 al kyloxy 30 substituted by one
or nore hal ogen at oré whkalhneegatib metalsame or different; C1-8 alkylthio

which is optionally sti :hyp one, hal ogen at ons whi ch nay be
the sane or different” of° Wﬁ%éﬁk@ﬂoéx@égsr&ﬁtgut ed by one or nore hal ogen
atoms which may 35 be theptiomaly slibstiteread Cgls8aliiyl sul finyl which is
optionally substituted by 7 . en q%gﬁ,mhich may be the
same or different or Cl4oﬁf%@%%§f%%ﬁf{% g%’lﬁyglone olf nore hal ogen
at;)_ms Wlh: ch rrgyt_ {oettgebswm:@natlyfgwsimtut&dl@-aal Eki;kl\ﬁlvlfpnﬁl whi gh It?\
optionally substituted by r n | may be the
sane or different or c1_£’%§f‘?<'§/$‘3§f%‘§wwg§%?‘gﬂ@a%ﬁme hal ogen
atoms which may be the sapgionadyfdebshitytarhemdnydHoster alkylbstituted by
one or no hal ogen ato "E’”&, 5' I:? "‘E}g or il(%f re Cl-4 al kyl
10 substiiﬁt ed by one or%é'ﬁ ‘gg%ﬁ %t't em{%{‘ o rh@@éﬁe or
different, or Cl_4 al kyl ooptsehallytsufstibytethehenytpre hal ogen at ons whi ch
may be the sane or different.; i i tjtuted by one or
norie hal ogen atons which f‘?&ﬁ%@Qﬁxeﬁgﬁﬁ%‘f\mi“%?&k@ﬁ?%@ﬂ@ﬁﬁ'ky| 15
substituted by one or nor&haladlgglthadons which nay be the same or

different, or Cl-4 alkylo substit b r re hal ogen atons which
may be the same or di ffergit{}os ‘i'%er'ém(hw% réPreSents

15 optionally substituted Cs.1s alkyl,
optionally substituted Cs.1¢ alkenyl,
optionally substituted C,.15 alkynyl,
optionally substituted Cs.i10 cycloalkyl,
optionally substituted phenyl lower alky!,
20 optionally substituted phenoxy lower alkyl,
optionally substituted phenyl, or
optionally substituted heterocyclic group, or
NRiosR1i07 wherein Rioe and Rig7 each
independently represents
25 a hydrogen atom,
optionally substituted Ci.18 alkyl, or
optionally substituted phenyl,
Rioz represents a hydrogen atom or optionally substituted C;.4
alkyl,
30 Rjigs represents
a hydrogen atom,
optionally substituted C;.1s alkyl,
optionally substituted C;.4 alkenyl,
or optionally substituted C,.4 alkoxy,
35 wherein, in Rip1, Rioz, and Ryps, the substituent in each of the
optionally substituted groups is selected from the group



Bloo represents a group selected fromthe group consisting of a hal ogen
atom Ci-4 alkyl, Cl-4 alkyloxy, nitro, and 20 cyano, alternatively

adj acent two of Y101, Y102, Y103, Y104, and Y105 may together represent
-0-(CH2) n-0- optionally substituted by hgsogen atom wherein nis 1 or 2,
and Zloo represents an oxygen atom a sulfur atom SO SO2, OCH2, 25 CO
or CH2. [0073] 1In a preferred enbodi nent of the present invention, a
group of pref epnsistingpaiuhdéo gepratemy ed:ayalkofaxya nikrg; CN@(E!Qidg)rtrHMEe

wherein 30 R1QlLrepr Lag kb . Kkajd | n,adlk§ | ne
earth netal, gﬁflﬁ?gﬁg efarﬂﬁgﬁ?ggﬁ&eﬁ@g’nt@égz&’i ?gglt??&'})s%?ut? Cl.
35 18 al kyl; epovidhed | thatubbts tQCitedalky] . 58 raitk engubstituendl k9r tihie alkyl
OR105 in which R105 i pti onal | ti - ‘ 4 iO@r@{Iy
SoBeti tut od carbuBy e PEs 8! %ﬁ%‘?ﬂ@ﬁ Qbﬁtﬁgﬁ‘ﬁ?uéﬁagf'ﬁﬁﬁﬁ% By Ry
representss a @gdnpgen atomor optionally substituted Cl-4 alkyl, 5 R103
represents optionall ubgti t a | l.., L R1 ifR103
t oget her repr @é@‘ma-t{\@lf) %ﬁ%ﬁi@gﬁ’rwrﬁ%@t@%&r%gﬁlﬁlggh)é%o%hgﬁglﬁ%
each i ndependentiky3 rgp4 esent a hydrogen atom a hal ogen atom Cl1.4 al kyl
optionally substityted b o hal I optionally
subst i tuted bih B&gh a'iq3%%03rﬁqlﬂgﬁﬂggb%;ﬁg?ﬁt%r%\#gégﬁéhat X101, X102,
and X103 do not si mal hadesgehyatorapr esent a hydrogen atom [0074] 15 In
anot her preferred errbﬁ%lmant a&f t he present invention, a group of

t

pref erred* Conpounds & BRIEEAEE™y  formula (11) include those wherein Rlol
represents C:.4 alky! optionally substituted by halogen atom,
i Ci-4 alkyloxy optionally substituted by halogen atom,
C;.4 alkylthio optionally substituted by halogen atom,
nitro, or
15 cyano,

provided that Xio1, X102, and Xjzo3 do not simultaneously
represent a hydrogen atom,

Yio1, Yioz, Yio3, Yios, and Yigs each independently
represent a hydrogen atom, Ajoo, Or Bioo,

20 provided that, when Zigo represents an oxygen atom, at
least one of Yio1, Yio02, Y103, Y104, and Yios represents Aigo,
wherein Aigo represents a group selected from the group
consisting of:

Ci.s alkyl which is substituted by one or more halogen

25 atoms which may be the same or different or Ci.4 alkyloxy
substituted by one or more halogen atoms which may be the
same or different;

Ci.s alkyloxy which is substituted by one or more halogen
atoms which may be the same or different or Ci.4 alkyloxy

30 substituted by one or more halogen atoms which may be the
same or different;

Cis atkylthio which is optionally substituted by one or
more halogen atoms which may be the same or different or Ci.4
alkyloxy substituted by one or more halogen atoms which may

35 be the same or different;
Ci.s alkylsulfiny! which is optionally substituted by one or



a hydrogen atom 20 an alkali netal, an alkaline earth netal, or COR104
wherei n 'R104 represents C1.18 al kyl; C2.18 al kenyl; Cl-4 alkylthio; or
OR105 in which R105 represents C-,8 alkyl optionally substituted by

hal ogeri atom or Cl-4 al kyl oxy; C2-18 25 akkenyl; or phenyl, R102
represents a hydrogen atomor Cl-4 al kyl, R103 represents Cl-is al kyl
optional |y substituted by hal ogen atomor acetyloxy, alternatively R102
and R103 t ogetmererkplogamatontsayhichwiragibe the saing orodifiereatoe’ o2,
and X103 each /] n r Y, e aheqy
Cl. 4 al kyl optélgg@?&%ésﬁtyﬂ ut egﬁgheﬁgroﬁoﬁ%apgr@é%q]. ?f%ﬁﬁjly?‘g%h nitro,
or cyano, proweldbetsrmexeodifferent; and X103 do not simultaneously 35

represent a hydrogen- af oy Q‘Qﬁgbyﬁ%w& qgoé@%ﬁlﬁgﬁﬂﬁ&iﬂwyﬁﬁyn@f

the present inventi oft,® d group preferre oun represente
formul a (1B) iorchuoee thadsgeanhateims vibich vaay, by10s sarog, oandifferediteth

when' 2100 1 eprGobr BTN BTG b R & Morethalolhn pRHs Rt
Y104, and Yl osnagpbesire samiear, diffieveardi;n A100° represents a group sel ected
o e ot oA it e e b o SUPEHAAH pigen o
i s substitut ecatigmenewbichmomaayhabegethat @asmehi oh ndifferenthe Cane aikyl
Core” ont 3 BRI B 7 BB e DR Sl Sppspeciseen
substituted bysame or differertal ogdiy.atalkyloky chubstitited Hey seime of more
G erent PERoc bF bt IR 40,88, Pl iR gpen s o v ch
B phenoxy which is substituted by one or more halogen
atoms which may be the same or different, Ci.4 alkyl
15 substituted by one or more halogen atoms which may be the
same or different, or C;.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different,
Bioo represents a group selected from the group
consisting of a halogen atom, Ci.4 alkyl, Ci-4 alkyloxy, nitro, and
20 cyano,
alternatively adjacent two of Yio1, Y10z, Y103, Yio4, and
Y105 may together represent -O-(CH3)n-O- optionally substituted
by halogen atom, wherein nis 1 or 2, and
Zio0 represents an oxygen atom, a sulfur atom, SO, S0O;, OCHa,
25 CO, or CHs.
[0073]
in a preferred embodiment of the present invention, a
group of preferred compounds represented by formula (II)
include those wherein
30 Rio1 represents
a hydrogen atom,
an aikali metal,
an alkaline earth metal, or
COR104 wherein Rigs represents optionally substituted C;.
35 g alkyl: optionally substituted C,.;s alkenyl; Ci.4 alkylthio; or
ORjp5 in which Rios is optionally substituted Ciis alkyl,



20 substituted by one or nore hal ogen atons which may be the sane or
different; and phenoxy which is substituted by one or nore hal ogen atons
whi ch nmay be the sanme or different, or Cl-4 alkyl substituted by one or
more hal ogen atons which may be the 25 sgge or different, Bloo' represents
a group selected fromthe group consisting of a halogen atom C1.4 al kyl,
Cl.4 al kyloxy, and cya n o, alternatively adjacent two of Y101, Y102,
Y103, Y104, awpticdtalosubsyittibedt Karssr adﬁesueym,t 010-¢oHeally substituiadked by
one or nore E)g.{eﬁggn atons, wherein nis 1 or 2. [0076] In another
preferred enb nt of the present invention, a group of preferred
conpounds repRagerntegdesends & onydragén| atdmclourdeptioosd lywssrkzsthtuest Ci-4
represents a %){g}rquen atom or COR104 wherein R104 50 represents Cl-4

al kyl or OR10 drein RLO5 represents Cl.4 alkyl, R102 represents Cl.4

al kyl, R108 r fanesepreséits optiohallnl dudrgtattites] ¢ R302kald R103 t oget her

b oot “a bRy il e B R ARSFSRI e
atom provi degntibad ortshemndo not sinul taneously represent a hydrogen atom
0 P eseneas, Wil S5 e AR iAGCEAAB AR VAT, S AT,
o 511120, SOTa: etonsnu IS0 ad Stionats et
iyt ogen 3 onPAPIER Sty oy LRV <o bR b3 EERF Y hlagen
hal ogen at ons atbnehnrorg, e tyenepane or different, or a hal ogen atom
prov ded e ot 1 oBohy 8 Uil o 15 A3, BBE 5 B ERRousl

represent a hydrogen atom.

[0074]

15 In another preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (II) include those wherein
Rip1 represents

a hydrogen atom,
20 an alkali metat,
an alkaline earth metal, or
COR104 Wherein Ryos represents Ci.ig alkyl; Cais alkenyl;
Ci.4 alkylthio; or ORjos in which Rigs represents Ci.is alkyl
optionally substituted by halogen atom or Ci.4 alkyloxy; Ci.1s

25 alkenyl; or phenyl,

Rio2 represents a hydrogen atom or Ci-4 alkyl,

Rios represents Ci.ig alkyl optionally substituted by halogen
atom or acetyloxy,

alternatively Rip; and Rips together represent -(CHz)m- wherein

30 mis 3 or 4,

X101, X102, and Xio3 each independently represent a hydrogen
atom, a halogen atom, C;.4 alkyl optionally substituted by
halogen atom, Ci-4 alkyloxy, nitro, or cyano,
provided that Xio1, X102, and Xioz do not simultaneously
35 represent a hydrogen atom.
[0075]



substituted by one or nore hal ogen atons which nmay be the sane or
different, alternatively adjacent tw of Ylol, Y102, Y103, Y104, and Y105
may together represent -O (CH2)"-O substituted by one or 25 nore hal ogen
atons, ‘'wherein nis 1 or 2. [0078] In a fyrther preferred enbodi nent of
the present invention, a group of preferred conpounds represented by
formula (I11) include those wherein 30 Rlol represents a hydrogen atom an
al kali netal, an al Hal i anodherh peeberregr @EﬁgodiMKﬁﬂéi@lebherer@Séﬂts

ti |1 ' - : ' ti 8
cpLionalty sUisCpige G cilyds o YsroPRLACRHYoSHBS! i AcRehd o
substituted CHorgiwiak(ll) istludptthosal Wherebstit uted C2-18 al kenyl, or

obt1 onal 1 suncei JoBtr 0% Yapry it 70k SACH rlICHET G0RR BB L et 2
substi t ut ed Clh\aﬁ‘ca;le_hyla,toah,tArlmﬁ{tdwélgyo’Rloz and R103 together represent
e e oomproyagl otk et P, AR Dot geReRS o
substituted byeasb ore ofefoat ¥z, (iod, Miky,| ary Ypisi ematdsersdsbAijd,ut ed by
ol tancousty repri8te ARGy BBESES| I UrgfiP Seidet cBh S BESY 5
each i ndependamrsistiegrefent a 15 hydrogen atom Al oo', or Bloo', provided
V103, Y1030 and Yios repr Sueht Ssloav I tier supsktEsetl By cadey b, Mfe
sel ected fromhaleggroaporsongiishi maybe te GarBeadkyliffeheot; i s optional 'y
supstituted by one or ' mog hal gRl 3 RciL LuBBHehEed 'y E &F more
halogen atoms which may be the same or different;
Ci-s alkylthio which is substituted by one or more
15 halogen atoms which may be the same or different;
Ci-s alkylsulfonyl which is substituted by one or
more halogen atoms which may be the same or different;
phenyl which is substituted by one or more
halogen atoms which may be the same or different, or C;.4 alkyl
20 substituted by one or more halogen atoms which may be the
same or different; and
phenoxy which is substituted by one or more
halogen atoms which may be the same or different, or Cs.4 alkyl
substituted by one or more halogen atoms which may be the
25 same or different,

Bioo” represents a group selected from the group
consisting of a halogen atom, Ci.4 alkyl, Ci.4 alkyloxy, and
cyano,

alternatively adjacent two of Yio:, Yioz, Yioz, Yios, and

30 Yios may together represent -0-(CH:z),-O- substituted by one or
more halogen atoms, wherein nis 1 or 2.

[0076]

In another preferred embodiment of the present
invention, a group of preferred compounds represented by

35  formula (1I) include those wherein
Rio: represents a hydrogen atom; or CORios wherein Ripg



Cl _s al kyloxy which is substituted by one or nore hal ogen atons which may
be: the sanme or different; Cl_s alkylthio which is optionally substituted by
25 one or nore hal ogen atons which may be the same or different; Cl1-8

al kyl sul fonyl which is substituted by oneggr nore hal ogen atons which may
be the sane or different; phenyl which is substituted by one or nore 30
hal ogen atons whi ch nmay be the same or different, or Cd _4 al kyl

substi tuted byepmesentsrﬁh& hbkylgen QR ansswhisirein Ry b‘@pti‘l&éenéarﬁl eralkyl,

diff t; h tituted b hal t
i ch my be TYE: SRRECEENE Gres B0 For 174 alkyl 35 subst tuted by one or
nmor e hal ogen ﬂleﬂwewnesenbsaﬁlb-eaﬂlhpl same or different, 52 Bl oo
t t ' ' f

represert s 2 SR EF) RS R e, SOGUREPRSEPELDALT (EL1al S0RReRLAY) |\
Y102, Y1035 Yif4s Zmd 4p Y105 may together represent -O (CH2)"-0-

bstituted b hal o
Further. in adeer AN Xeoneolt LreePeluamsbul RBRESERE d BvsBact At oH0ear i on,
R o B g i et Y e
Cl. 4 al kyl, , ortﬁ&ii ‘i@ %‘é?lﬂ'ﬁnﬁé@ SO gé%ﬂq%e(%g?%()h &E@éShnﬁcég‘ reprgsent S
Cl. 4 al kyl, R}33;represents aCﬂ:yéirableyi atdim,adndrnati vel y R102 and Rlo3
t oget her repr reikn mis 3 or 4, X101 and X102 each

i ndependeht | y%@ﬁ)r"@?&éﬁ?eé%fd} SF¥9 <t 8%y C1-4 alkyl optionally

substituted by hal ogga7stjom provided that they do not sinmultaneously
P esent Y o0e otk ate e MpAn AT R 8, BEEgent
i ndependent | y jreeheigent & group of preferred compounds represented by
formula (II) include those wherein
15  Yio1, Yioz, Yios, Yios, and Yios each independently represent a
hydrogen atom; or Ci.s alkyloxy which is substituted by one or
more halogen atoms which may be the same or different, or a
halogen atom,

provided that at least one of Yioi, Y102, Y103, Yios, and

20 Yios represents Ci.4 alkyloxy in which the Ci.s alkyloxy group is
substituted by one or more halogen atoms which may be the
same or different,

alternatively adjacent two of Yior, Yio2, Yio3, Yios, and
Yi05 may together represent -O-(CHz),-O~ substituted by one or

25 more halogen atoms, wherein nis 1 or 2.

[0078]

In a further preferred embodiment of the present
invention, a group of preferred compounds represented by
formula (II) include those wherein

30 Rjpi represents

a hydrogen atom,

an alkali metal,

an alkaline earth metal, or

CORj04 wherein Rips represents optionally substituted C;-

35 18 alkyl; optionally substituted C,.is alkenyl; Ci-4 alkylthio; or
OR:os wherein Ryos represents optionally substituted Cji.1s alkyl,



hydrogen atom C1-8 al kyl oxy substituted by one or nore hal ogen atons

whi ch may be the same or different; or a { 25 hal ogen atom provided that
at | east one of Yiol, Y102, Y103, Y104, and Yios represents Cl.4 al kyl oxy
i'n which the C-s alkyloxy is substitutegh by one or nore hal ogen atons
which may be the sane or different, 30 alternatively adjacent two of Ylol,
Y102, Ylo3, Y104, and Y105 may together represent -O.(CHZI)"-O substituted
by one or rmoodtienaldensabstgutedelain @ikenyloron optosally rubsdiutad, a
preferred errb&cﬁépaﬂt of the present 35 invention, a group of conpounds
represented b ormila (la) wherein W1, W2, and W3 represent C Y11,

C- Y12, and C Ru3; Epresentscai hetdyogencatam esnpptiodma!he prulsdittligdoi:-4
formula (11a) a(?% | azgﬁg‘jcul turally and horticulturally acceptable acid
addition salt Kéreo - Rioi Ylis Xioi 0 Y114 Zion Riot VY113 Y111 X102 N
8103 V1125 X16Q05 representsapion®ly, subghituded €:asldydgen atom an

o enoncs! oAt ATL R S R ey, TG CL MR el
C2-18 al kenyl , madpt3 omad] y substituted C2-18 al kynyl, 15 optionally
opt i onal |y suBcPit crer SShokira Saar apuepEHeBNlcy S it A PRIGUsTL
atom, a halogen atom, C;.4 alky! optionally substituted by
10 halogen atom, Ci.4 alkyloxy optionally substituted by halogen
atom, nitro, or cyano,
) provided that Xip1, X102, and Xioz do not simultaneously
' represent a hydrogen atom,
Y101, Y102, Y103, Y104, and Yigs each independently represent a
15 hydrogen atom, Aigo’, or Bigo/,
provided that, when Zioo represents an oxygen atom, at
least one of Yio1, Y102, Y103, Y104, @and Yigs represents Aioo
wherein Ajgo’ represents a group selected from the group
consisting of:
20 C:.s alkyl which is optionally substituted by one or
more halogen atoms which may be the same or different;
Ci.s alkyloxy which is substituted by one or more
halogen atoms which may be the same or different;
Ci-s alkylthio which is optionally substituted by
25 one or more halogen atoms which may be the same or
different;
Ci-s alkylsulfonyl which is substituted by one or
more halogen atoms which may be the same or different;
phenyl which is substituted by one or more
30 halogen atoms which may be the same or different, or Ci-4 alkyl
substituted by one or more halogen atoms which may be the
same or different; and
phenoxy which is substituted by one or more
halogen atoms which may be the same or different, or Cy-4 alkyl
35 substituted by one or more halogen atoms which may be the
same or different,



optionally substituted heterocyclic group, 20 Cl-4 alkylthio, OR 05
whier ei nt R10O5 represents optionally substituted C 18 alkyl, optionally
substituted C2-18 al kenyl, optionally substituted C2-18 al kynyl, 25
optional |y substituted C3-10 cycl oal kyl, ggptionally substituted phenyl

| ower al kyl, optionally substituted phenoxy |ower alkyl, optionally
substituted phenyl, or 54 optionally substituted heterocyclic group, or
NRLo6R107 wherei n 8Bago antepRES2dacha i qumpendsalecyedepiresantthe hydosidgen

atom optionally. . titute | - , pr opthmompal S Li e
phenyl, 5 Rlofoﬁébﬁgg ntoi %’ ﬂ‘fgpgégha%% grl“"op Iik%’al ¢§"4S§E§Y!&tﬁ{’e%n&-4
al kyl, R103 repae®ents a hydrogen atom optionally substituted Cl -18 al kyl,
10 optionally substi_tut 4 al ty,onal substityted

al koxy, wherein, inak%ﬁﬁgtgﬁgﬁ,eﬁﬁgeéb53@8§h§PstH§fi%é@HtQ?WZegﬁﬁ“o%&Hfhe
optional | y5 sulgpd hosgdtogyetings rep sesartit €0 - (CHA) (4@ gudigtitutedsbyt ong of

hal ogen atom Cl.4 a?k ong‘ nitro, Céan;'fEr$yb; 15 trifluoronethyl
trifluoroneth599fegﬁﬂp Fn BEP?V&%Q?V npLy yt’, “*provided that this Cl 4
al kyl is not a subs{oog@ijt for the alkyl group; and C3-6 cycl oal kyl
optionally substituted, by hal ogen,.,ato al ternativel 02.an

t oget her represent tF{" i 1Rhi ré?'” tf%@nﬁrsﬁ?ggrﬁglgnﬁﬁél,ﬁgﬂa%ﬁg@%ach
i nd_epenfllent |y prepeas aniventionly aggroupt ofp refdaleagennapommdel rép atsgmted
optiona

albst s Utk bPYHEAEHEIR Ao CiBd e, B RS ARERiSht  nal 1y Subst i tuted by

hal ogen atom R,2p Repr@sents cyanpdmogan dadohitat o X1ETO RO 2w hameiX1B3 040

hog si mul tane?‘&ﬁh’!seﬁ?&ﬁf%ﬁk&l,hgrgb?%%g Whetein Rios represents Ci.4 alkyl,

o R0z represents Cy.4 alkyl,

Rio3 represents Ci.4 alkyl,

15 alternatively Rip2 and Rips together represent -(CHz)m- wherein
mis 3 or 4,

X101 and Xig2 each independently represent a hydrogen atom, or
Ci-4 alkyl optionally substituted by halogen atom, provided that
they do not simuitaneously represent a hydrogen atom,

20  Xjo3 represents a hydrogen atom,

Zioo represents an oxygen atom, and
Y101, Y102, Y103, Yi0a, and Yios each independently represent a
hydrogen atom; C;.g alkyloxy substituted by one or more
halogen atoms which may be the same or different; or a
25 halogen atom,

provided that at least one of Yio:, Yioz, Yios, Yios, and
Yios represents Ci.4 alkyloxy in which the Ci.s alkyloxy is
substituted by one or more halogen atoms which may be the
same or different,

30 alternatively adjacent two of Yiotr, Yio2, Yio03, Yios, and
Y105 may together represent -O-(CH3)},~-0O- substituted by one or
more halogen atoms, wherein nis 1 or 2.

[0080]
Further, in a preferred embodiment of the present

35 invention, a group of compounds represented by formula (Ia)
wherein Wii, Wiz, and Wiz represent C-Yi;, C-Yyp, and C-Yis,



Y111, Y112, Y113, Y114, and Y115 each independently represent a hydrogen
aton1 Al'oo, or Bl oo, 30 wherein AL00 represents a group selected fromthe
group consisting of: O _g alkyl which is substituted by one or nore

hal ogen atons which may be the sane or dikgferent, or Cl.4 al kyl oxy
substituted by one or nore hal ogen atons which may be the 35 sane or
different; Cl -8 al kyloxy which is substituted by one or nore hal ogen 55

at ons whi ch nnt;%SDecm@IsarmcluldedceﬂwetmndSJrepmesartteﬁbe@rn%tml@fﬁtaat% by
one or nore h T i f e

al kylthi o whic @ogf gﬁ \fyl(')];gcrshu c"pﬁtlpé(}?’b é%ﬁ%pgérb% én(g?e%tﬁalggeﬁ Sgt”c:)rrs
whi ch may be whereaﬁe or dlfferent or C - 4 al kyl oxy substituted by one or
nore hal ogen atonms which may be the same or different; Cl1_8 al kyl sul finyl
which is optionally substituted by one or nore halogen atgnms which may be
the sane or different, or 90 4 al kyl oxy substy t ut ed,b{*18he or nore

hal ogen atons whi ch may be the Edhe or different @1 8%al kyl sul fonyl which
is optionally substltuqed by on- 4+l ogen atonB whi chpmay be t he
sane or different, or CLAgHyTaxy substltu ey e pOr &%hal ogen
atons which 15 may be the s@ i
by one or nore hal ogen atops Q. may be the & i fAerent, Cl-4

al kyl substituted by ofgs g gnXghgfs W By be Rhgz sane or
different, or Cl.4 al kyloxy subktitute by one or pore 20 hal ogen at ons
whi ch may be the same or differ¥nts and phenoxy w¥Xgk i s substituted by one
or nore hal ogen atons which may be the sanme or different, Cl.4 alkyl
substituted by one or nore hal ogen atons which nay be the sane or
dlﬂferent or Cl-4 al kyl oxy substituted by one or nore 25 hal ogen atons
which may be the sane or different, Bloo represent{dIa)group selected from
the group coq&hgtéﬂp of a halogen atom Cl1.4 alkyl, Cl.4 al kyl oxy, nitro,
and cyano,

R:io1 represents
a hydrogen atom,
an alkali metal,
10 an alkaline earth metal, or

CORj104 wherein Rig4 represents
optionally substituted Ci-15 alkyl,
optionally substituted C;.15 alkenyl,
optionally substituted Cj.1g alkynyl,

15 optionally substituted Cs.10 cycloalkyi,
optionally substituted phenyl [ower alkyl,
optionally substituted phenoxy lower alkyl,
optionally substituted phenyl,
optionally substituted heterocyclic group,

20 Ci.4 alky!thio,

ORjios wherein Ryos represents
optionally substituted Cy-1s alkyl,
optionally substituted C,.15 atkenvyt,
optionally substituted Cs.1 alkynyl,

25 optionally substituted Cs.10 cycloalkyl,

optionally substituted pheny! lower alkyi,
optionally substituted phenoxy lower alkyl,
optionally substituted phenyl, or



alternatively adjacent two of Y111, Y112, Y113, Y114, and 30 Y115 may
toget her represent -O (CH2)n-0- optionally substituted by hal ogen atom
wherein n is 1 or 2, and Z100 represents an oxygen atom a sulfur atom

SO,

S02, CCH2, CO or CH2. [0081] 35 Furthesg specific exanples of conpounds
of formula (I) or formula (la) include conmpounds shown in Tables 1 to 14
below. 56 [0082] ~' 222222222222222222222222222
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N NN MMM M MM TR, R Y, ind'R s iR Hrbdtituent in each of

the optionally substituted groups is selected from the group
consisting of halogen atom; C;.4 alkyloxy; nitro; cyano; formyl;
15 trifluoromethyl; trifluoromethoxy; acetyl; acetyloxy; Ci-s alkyl,
provided that this C;.s alkyl is not a substituent for the alky!
group; and Cs.s cycloalkyl optionally substituted by halogen
atom,
alternatively Rioz and Rioz together represent -(CHz)m~ wherein
20 mis 3 or 4,
X103, Xio2, and Xios each independently represent a hydrogen
atom, a halogen atom, C;.4 alkyl optionally substituted by
halogen atom, Ci.s alkyloxy optionally substituted by halogen
atom, Ci.4 alkylthio optionally substituted by halogen atom,
25 nitro, or cyano,

provided that Xig1, X102, and X103 do not simultaneously
represent a hydrogen atom,

Yi11, Y112, Y113, Y114, @and Yiis each independently represent a
hydrogen atom, Aioo, Or Bigo,

30 wherein Aigo represents a group selected from the group
consisting of:

Ci.g atkyl which is substituted by one or more halogen
atoms which may be the same or different, or Ci.4 alkyloxy
substituted by one or more halogen atoms which may be the

35 same or different;
Ci-s alkyloxy which is substituted by one or more halogen
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Ci:-¢ alkyloxy substituted by one or more halogen atoms which
15 may be the same or different;

phenyl which is substituted by one or more halogen
atoms which may be the same or different, Ci.4 alkyl
substituted by one or more halogen atoms which may be the
same or different, or Ci-4 alkyloxy substituted by one or more

20  halogen atoms which may be the same or different; and
phenoxy which is substituted by one or more halogen
atoms which may be the same or different, Cy.4 alkyl
substituted by one or more halogen atoms which may be the
same or different, or C;.« alkyloxy substituted by one or more
25 halogen atoms which may be the same or different,

Bigo represents a group selected from the group
consisting of a halogen atom, C;.4 alkyl, Ci.4 alkyloxy, nitro, and
cyano,

alternatively adjacent two of Yii1, Yi1z, Y113, Yiis, and

30 Yiis may together represent -O-(CHy)n~-0O- optionally substituted
by halogen atom, wherein nis 1 or 2, and
Zioo represents an oxygen atom, a sulfur atom, SO, SOz, OCH_,
CO, or CH,.

[0081]

35 Further, specific examples of compounds of formula (I) or
formula (Ia) include compounds shown in Tables 1 to 14 below.
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R4A000i ys X1 0 (38) Y, X, OCOR4 Va Z R2 or v4. Z Rg VawM X \ y N R3 +
Ra~O IW.~-NW' X3 \ | NR3 X3 Hi X3 Ra (2) 0 (1 b) (3 b) [0100] 25
Compounds represented by forrmula (1c), which are conpounds represented by
f.ormul-a (1) or formula (la) wherein Rl rgpresents RL' which represents
optionally substituted Cl1-18 alkyl, optionally substituted C2-18 al kenyl,
optionally substituted C2-18 al kynyl, optionally substituted C3-10

cycl oal kyl, optional0p98&J substituted phenyl | ower al kyl, optionally

substituted et or sAarigtuE Y aind el rBHY; %‘é‘é‘%ﬁ%‘b'ghﬁ?ﬁp@u&ﬁhﬁ“a”y
represented b}tafwwlt&ad @ombeueuds Bf feapnatentld ar Hpdnugen (1a) dmclide, a

by Tormul a (470 GrampiRy hYAUBRdes s nFRER b ulfahir BHBEPRERS LY °

representegd byckearada (3d), 5 I n an organic solvent, for exanple,
nmet hanol , et hanol, iﬁﬁ e, ethyl acetate, benzene, chloroform
di chl oronet hane, t %drof uran, or dinmethylformam de in the presence or

ab;ence of a ba?‘e a@brﬂ?bhﬁﬂ:@ Impggbeg@édngyt Igein(t)ﬂaat (D orprforomilat ¢Ia) o
substituent excha ou represent.e in
represents a E‘P@B E}Fgg @,&gﬁédswwrbaﬁhﬁ?q%ﬁ%ﬁﬁ@gﬁg
represent ed bXSp‘ ﬁ‘é'aﬁy{ 2Z‘)om)!yot.llﬁc!’@s h@b@@%ﬁtemwyﬁ%l’mwacmlﬁ}, Whichyére

oo e B S0 e ORI R RRUETLEY b pr ol oG v
R{-Hal W ZW px FéBreQ@’nt%SOGRQ?may be provided by the process described
"*} in Japanese Patent No. 2633377. In the following scheme, Ry,
o Rs, and Re, X1, Xz, and X3, Yy, Y2, Y3, Y4, and Ys, and Z are as
defined above, Yi, Yz, Y3, Ya, and Ys may be Y11, Yiz, Y13, Y14,
15 and Y;s in compound represented by formula (Ia).
[0098]
Compounds represented by formula (1b) may be
synthesized by reacting a compound represented by formula (2)
with a reagent represented by formula (3a) or formula (3b) in
20 the presence or absence of a base and optionally subjecting the

reaction product to a substituent exchange.

[0099]
R4COCH
Ye X 0 (3a) Y Xy OCORy
or Y4 7z RZ
; Y s z I Ry . . . W \/
WM N Ry R4—< Wi Xg N7 R
H o) X
*a R.;—{
(2 ° (1b)
(3b)
[0100]
25 Compounds represented by formula (1¢), which are

compounds represented by formula (I) or formula (Ia) wherein
R; represents Ry’ which represents optionally substituted Ci.is
alkyl, optionally substituted Cz.1s alkenyl, optionally substituted
Cs.1s alkynyl, optionally substituted Cs.io cycloalkyl, optionally
30 substituted phenyl lower alkyl, optionally substituted phenoxy
lower alkyl, optionally substituted phenyl, optionally substituted
hetero ring, may be synthesized by reacting a compound



(2) (3c) Ya. iZz/ i RR. WVBWW X2 NR3 Ys X, CXYa ~1'" Z/ i R +
R'"™-OH 1 WBWW X2 \ NR3 X3 (4) (3d) [0102] Here bases include, for
exanpl e, organic am nes such as 20 triethylam ne or pyridine, and

i norgani ¢ al kalis such as sodium carbonatg, potassium carbonate, and
sodi um hydri de. [0103] Conpounds represented by fornula (1) or fornula
(la) wherein R represents an alkali nmetal or an al kaline earth netal 25
may be producewpeseintedgbyntorastai () avbenpouil reepeseshs el ydresenl a

(1) or formul r.e h r g:(}%a
base such as Za@]ydwwgebgn@&q@QWeﬁ%@}ea tgdo%‘ t@gﬁwg}qu}cyan al ac\llyﬁ Qret al
or al kal i ne emradmpetsid rEprreeaafmﬂ ebysf(mmuian(ér)ommﬁ@lpofRasf@iﬂmr‘SEBtS
e ok SRIBY dFor B AR R ARRrB by, BANHEM (I,
di chl or ometharia, aor otganithgohadntr, aﬁmr ekemgge SmEt@arm’rp@m@mﬂpmzﬁénn@d by
formula (2) as tar conp be by
et hod. 3. Amettllem aeBtater PR, o BIBHE Y, Bl EsIRabe,
(1986). I n theteltoahlh dm@rrmherm‘, Borvetprdfonmh s nCGided irovxéhealmlgﬂsenc[e)lw] Y5
XLo0OYq T (2) H2 ) [ Q1.06]
conpound repreag%#’%%e b)?’?fc?rnaf—%% %2 &I ﬁgbg!)&e Sa%fe( n%b%ndre-@&lon
represented bypfoatuat to (@ substitaent! exchahgeld V\hercmmplalu nepepsesestad
hydrogen TBOmber%trrﬁlfl’a t(gf? wherein R; represents a chlorine atom may be
prepared by reacting the compound represented by formula (2)
N with a halogenating agent such as thionyl choride, oxalyl
' chloride, or phosphorus oxychloride, in an organic solvent or in
the absence of a solvent.

15 [0101]
\]/iY +  ReHal
Wy Wy
Wi ﬁ Rs \
s Yg X1 ORy
(2) (3¢) n\(gl/z N
Wae xg N” "Ry
Ys X o : Xa
Y"\I)‘YZ 2 R2 . /
i Ry-OH
We W P “+ (1c}
Wyl X N" Ry
3
(4) (3d)
[0102]

Here bases include, for example, organic amines such as
20 triethylamine or pyridine, and inorganic alkalis such as sodium
carbonate, potassium carbonate, and sodium hydride.
[0103]
Compounds represented by formula (I) or formula (Ia)
wherein R; represents an alkali metal or an alkaline earth metal
25 may be produced by mixing and reacting a compound
represented by formula (I) or formula (Ia) wherein Ry
represents a hydrogen atom or COR4 with a base such as a
hydroxide, hydride, alkylate or the like of an alkali metal or
alkaline earth metal, for example, sodium hydroxide, potassium



conpound represented by fornula (1) or formula (la) wherein R represents
a hydrogen atom nay be produced according to the above schene. [0107] 20
Further, conpounds represented by fornula (5) nmay be produced by reducing
a-nitro group in a conpound represented 4y formula (7) according to the
follow ng scheme. [0108] Y5 X1 Y4 iT zZ-DC1 (5 Ww, Xz N2 (7) X3 25

[ 0109] Conpounds represented by formula (7a) which are conpounds
represent ed byidoomitia, (E))d\uinm ehlsrdZIde,prelseﬂixud:yé]mth!umgemataﬂn (g apéC

d
Pepr osent cd by oHGPEN Y expnBRT Mg ol iR L SRELENE. SRR A S, o)
and a corrpoun@e?&err@,pclehﬁmfem-bw:thnlmﬂrme(talahe oor tetnahy dwfpoand

represented by fo”fbl a 8c) and a conpound represented by formula (9c),
by the nethod shown t%He fol | owi ng schene. [0110] 5 Y, X1 OH+ X WWW

X2\ N2 X3 (Sa) (%@ c¥t d)ulri\d”/raaréfse%ﬁedHCb\}(JfomWa X2)\ asoa ataing W
X2 ( Nee ”?ompou%% tr)'r)1a be prr:)dt!u%%lzdYby><1 vef]tmﬁ)gf mé_tlﬂodTQ.lAJm.
Chem. Soc. 70, 2402 (1948) or Tetrahedron Lett. 27, 5323
(1986). In the following scheme, Rs represents Ci.4 lower alkyl.
[0105]

[0106]
The compound represented by formula (2) is a tautomer
of a compound represented by formula (I) or formula (Ia)
15 wherein R; represents a hydrogen atom. That is, the
compound represented by formula (I) or formula (Ia) wherein
R; represents a hydrogen atom may be produced according to
the above scheme.
[0107]
20 Further, compounds represented by formula (5) may be
produced by reducing a nitro group in a compound represented
by formula (7) according to the following scheme.

10

[0108]
YYSZ X4
4
]f%xf‘\i]i;l )
W, ' X3 NO,
@ %
25 [0109]

Compounds represented by formula (7a) which are
compounds represented by formula (7) wherein Z represents an
oxygen atom may be produced from a compound represented
by formula (8a) and a compound represented by formula (9a),

30 from a compound represented by formula (8b) and a compound



WAV X2 WJwl X2 2 X3 X3 (e c) (9 c¢) (7a" [0111] Specifically, conpounds
as ‘phenyl ether derivatives 1o represented by fornula (7a) are synthesized
by reacting a generally avail able phenol derivative represented by fornul a
(8a) with a nitrated conpound represented7By fornmula (9a), or reacting a
general ly avail abl e nitrophenol derivative represented by formula (9b)

with a hal ogenat ed ar¥l conpound repr% ented is by fornula (8b), in th
presence or ab€phesepied baderma|ob) et fHMadgerBIRPYHdalal T%?ﬁ%tedflenol

derivative re%ﬁ‘?@ﬁ‘rﬁﬂab%@c ARl coRgpoWinid raphabesesatipg farmukorEeynd
represented by “ fornmula (8c) in the presence, or aiglsence of a base, and
nitrating th&Yyéhpomedhad showanin tagnaliauing sCheeepr esent ed by 20
formula (7a'). Fbre[?ﬁlkﬂpresents a hal ogen atom such as chlorine,

brom ne, iodine, or “fluorine. [0112] Conpounds represented by formula (7b)
whi ch are 5conpounds represented by formula (7) wherein Z represents a 74
sul fur elenment may be synthesized Ry reacting a conpound represented by
formula (10) with a g d rep nted by forrmula (9). [0113] Ys Xl Ys
Xi  Y4SH + Xg Yq, J -@& hvsW XZ WW X2 NO2 x3 x3 5 (10) (9) (7b)
[0114] Conpounds repre¥ent ed by"foxgm'foa (Zc) which are conpounds
represented by fornula (7) wherein™Z repr§§en%s io SO or conpounds
represented by formul al87d) whi ch ‘@Pe conpounds repsesentecd: by formula (7)

wherein Z represents SO2 nay be synthesized by Wlo conpound
represented by formulas (7b). [0115%] W W, - o
¥4 I\_x4 W ////, 2 oo
oy Wi X2 NO, (72)
} X3
(8b) (9b)
% X! ve X!
4 Y4 o
Y"'\“/L\\I,X ) HO \V\II(IT \@
W:‘WQW‘ X2 RUVARLEI ¢
x3 x3
(8¢c) (9 a) (78 )
[0111]

Specifically, compounds as phenyl ether derivatives
10 represented by formula (7a) are synthesized by reacting a
generally available phenol derivative represented by formula
(8a) with a nitrated compound represented by formula (9a), or
reacting a generally available nitrophenol derivative represented
by formula (9b) with a halogenated aryl compound represented
15 by formula (8b), in the presence or absence of a base, or by
reacting a generally available phenol derivative represented by
formula (9¢) with a halogenated aryl compound represented by
formula (8¢) in the presence or absence of a base, and nitrating
the compound as a phenyl ether derivative represented by
20 formula (7a’). Here X4 represents a halogen atom such as
chiorine, bromine, iodine, or fluorine.
[0112]
Compounds represented by formula (7b) which are
compounds represented by formula (7) wherein Z represents a



Ys X, Ys Ox, Ys Q2 X, YgQ SY4S Y4S ' wow XZ Y NO2 W/ uW X2 NO2 Ww Xz
NO2 X3'x3 x3 is (7b) (7c) (7d) [0116] Conpounds represented by fornula
(7€) which are conpounds represented by fornmula (7) wherein Z represents
20 OCH2 may be synthesized by reacting a -ggnpound represented by fornul a
(11) with a conpound represented by fornmula (9). [0117] Yls X1 Ys X, i NO2
YqIT'" OH+xq -- YAIT\O\ X3 WW X2 N2 W2W X2 x3 (11) (9) (7e)

25 [0118] 75 sGifgrowidmerprivssnttzel synthesized (A ) ragiting abe COSPOURES

i oder- o af ¢ SePERR¥TRd by HaThRU B, FEARARRA e ScaindEg %ﬁ%%‘éﬁ?f%@’a% a
compound 5 répremdat@).by fornula (13). [0119] Y5 O Xl Y5 0 X, + Cl
Yqg WWW X2 NO2 ww rrﬁ&l&]gw X3 X3 (12) (13) (7f [0120] 10 Corrpounds

represented by for ) which are conpounds represented by fornula (5)
wherein Z represents &H2 may begynthesized by a royte through a conpound

represented by formika " AY), produased by relueingSea formula (7f), or by
a route through a conpgund repg; @d by 154§61 nl %6, produced by
reducing a nitro group in formil a<3(7f) [0121]
5 (10) ) (7b)
[0114]

Compounds represented by formula (7c) which are
compounds represented by formula (7) wherein Z represents
10 SO, or compounds represented by formula (7d) which are
compounds represented by formula (7) wherein Z represents
S0, may be synthesized by oxidizing a compound represented

by formula (7b).

[0115]
Y5 (@] X1 5 2 >(1
‘r*T’S‘:I:l —YayS Yy S‘:[?l
W x NO, Wan V1 x5 Y e WiV x; NO,
3 3 3
15 (79) (7¢) (7d)
[0116]

Compounds represented by formula (7e) which are
compounds represented by formula (7) wherein Z represents
20 OCH; may be synthesized by reacting a compound represented
by formula (11) with a compound represented by formula (9).
[0117]

Ys X-| Ys x‘i NO,
YoySeon XiI::J‘ — Y4wr&ﬁ’\c;[;:[xs
We, W
Wy X3 NGO, W%V"z\'vi X9
Xa
(n (9) (7e)
25

[0118]



Y50 X Y5 X Yy Ya wzw X2 NO2 wzwzw, X2 NO2 X3 X3 (70 (7g) 1 Y5 0 X,
Y5 X, Yy I Y, wwX2 NH w,ww X2 NH2 X3 X3 (50 (5g) [0122] Conpounds
represented by formula (7h) which are 20 conpounds represented by fornula
(7) whérein Z represents a bond may be syst hesized by reacting a conpound
represented by formula (14) with a corrpound represent ed by formula (9).
[0123] 76 VYs X1 Y5 X1 WBIWM X2 N2 z X3 x3 . (14). 9) (7h)
5 [0124] Conpounds r%?%lﬂ@ﬁ b’@pﬁesmted(m vﬂsurarw @ e(7 DonpdiikBs

repr esent ed byediiippiliid e erewtagzbgenb?eﬂpes () ARGl Q@pﬁ@éh@@ zed
Y

by reacting a co resente for a conpound

repr esent ed bﬁ@onﬂ@anleaSyIKﬁQSd)Z aaccﬁﬂﬁdmhctféf)ﬁ‘iesf@fﬁcé@fbywma
16 d d b
(8 rere &?a%ﬁ%’w@pre@?{é%n%‘? SRR [CELPS BT Dconiding

i odi ne, or 5f| ue@nresentedisy formula & 3)X4 X3 OO0 x3-0-x5 X2 N2 X2 NO2

Y o X Ys O X
Yoy, ca e YA
a1 N02 Y™t xS NO,
X3
(7f)

(12) (13)

;) [0120]
10 Compounds represented by formula (5g) which are
compounds represented by formula (5) wherein Z represents
CH, may be synthesized by a route through a compound
represented by formula (7g) produced by reducing CO in
formula (7f), or by a route through a compound represented by
15 formula (5f) produced by reducing a nitro group in formula (7f).

[0121]
Y5 o ><1 Y5 X1
Y Y
T — "y
M Xg NO, W Xg NO,
X3 X3
(79 {7g)
Ys O X4 Ys X4
Y4 | = Ya ' =
RCTALS NH, ALY NH,
X3 X3
] (5g}
[0122]

Compounds represented by formula (7h) which are
20 compounds represented by formula (7) wherein Z represents a
bond may be synthesized by reacting a compound represented
by formuta (14) with a compound represented by formula (9).
[0123]



(16) 20 Y5 4 Y Xt YA OHY OOO/ 4 (i6) WBIWW W' WY X2 NO2 3 X (8)
(7y [0126] 25 Agricultural and horticultural insecticide As is apparent
fromthe foll ow ng Exanples, the conpounds represented by forrmula (I) or
fformula (la) have excellent control effegg against insect pests.
Accordingly, according to the present invention, there is provided an 30
agricultural and horticultural insecticide conprising a conpound
represented by fornulay(l) or formula (la) as ayl activ i ngredient. The
agricul tural and ho¥tj-twHetr al X cticide % I t he present

i nvention may conprisg, an bgr& ally andwnpwi i Bl 1y acceptable
acid addition salt of the conp nd represented by f nuf a (1) or fornula
(la) as an active in%redient. 77 [0127] Insect pest species as targets to
be controlled in the “Sresent i nvéhtion (i nsect pest’ species agai nst which
the conpdunds reprfQtadddd by formula (1) or fornula (la) have 5 contro

£ ect . : e . _ ' .
Phet ude Lepi dopt or aporbBUts.. Fab fiss A, THL FORBIEP GEL DR RP oAt
grpgglgpé S; a L\i tgmo&pgq?)mmr&sﬁ?ﬁegumy feseudal €7) azv!aepa_ngt?a,rew&senlta -
| ) | , | J . .

Hel i cover pa gpﬁﬁ"ibyfdhagge t?% sg‘zﬁaﬁg‘é%dfgp%ppﬁ%é@iﬁ?s %pcﬁé:&rgﬁggrnodci )
L Sy e Bl 9t e

I &Sl L S u ;
i ert dae ShenfSEMBIa LS SBRB1VE A o PRud R e sdRREEYo BN E ThElg e P
Grapholita rTEbaﬁt ?gaanmg@twliea qwl:rpnenldc_h;w(m Eostoringee: i septesent@at gnsi na
ni._ponensi s, onetll Su Q a ; C
L{ygant ria Spp_ogﬂai%&ﬁomﬁgrgé& ;%mrHet)ds refPPsant-YRAISH LR GHCBUBA as

chlorine, bromine, iodine, or fluorine.
[0125]

15

(18}

5 ' X
2 O Y4 Y H Y4\(j¥
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NOZ
xﬂ

Wy \WEWAI W ‘W.'2W1 2

X
(8) an

fo126]
25 Agricultural and horticultural insecticide
As is apparent from the following Examples, the
compounds represented by formula (I) or formula (Ia) have
excellent control effect against insect pests. Accordingly,
according to the present invention, there is provided an
30 agricultural and horticultural insecticide comprising a compound
represented by formula (I) or formula (Ia) as an active
ingredient. The agricultural and horticultural insecticide
according to the present invention may comprise an
agriculturally and horticulturally acceptable acid addition salt of
35 the compound represented by formula (I) or formula (Ia) as an
active ingredient.



Ypononeuti dae such as Plutella xylostella; Celechiidae such as

Pect i nophora gossypiella; Arctiidae such as Hyphantria cunea; Tineidae
such as Tinea translucens and Tineola bisselliella and 20 the |ike),
Hemi pt éran i nsect pests (for exanple, Aphidi dae such as Myzus persicae and
Aphi s gossypii; Del phaci dae such as Laodel phax striatellus, N |aparvata

| ugens and Sogatella furcifera; Deltocephalidae such as Nephotettix
cincticeps; Pentatdfildae such as Trigonotylus caelestialium Plautia 25

crossota stali, Nez T ' r tys,; I dae ch
as Trial eurodes vapgbgs}%r‘a%& gsn[g@ﬁeer% gdltsg tta?ggén?_?/(?o?%i C?ﬂtwlﬂ,\?ﬁegﬁl tve
whitefly): Coquesesid simerdionPs@ngechcastcohpedes | agpmsidashipby| theae
and the |ike), ra, e f I bk OpY h as
30 i tophi I s SHIRRRIRITIRAREERCHN S O IUGERTY. Br, FafiEHIa ClIRhave

Cal | osobr ushuy®nthokbredfatty; afemeddr ipantidcadadyclindtedermsid iprefasred dnsect

stch 2 Phyl | 5t SPECPRT iU, TRATGREPER et TS Tol GXaRTRe doe
decen i neat a (Ninttwidde 35uébt aas HBfpodeptemd abituraca Spodopters viexdgtar a
(Vestern orn o AR . B BLEDT HAGRABECCHERAIELEL 2 ANRee) SRl
Bost rychi dae, Taichdfpliusia tepep.yitieliothist sponcand dielicevanbycipiae Byialitee
et SR 5L s RACELRE) Top RRLANER SediEh0stmnig
ulnmi, and O i guryitdlis (Eppopeni WMr3chahjIAcmmliSycB@miseéiasia
Aol ope ek 3hkhel P, (A ASTIS CHLREDS, |2 PR R BSehcteley
pests (for exdliptieacTentdiv e Midals sapbelOTactritidald sudbs&s Adoxophyesand
ot e | noo P Pn oGP pRIAS. S, R, SR il n s abaobie).
Chi rononi dae; suCHl | aphQairgasin®antppheapsise; Lyrametisd aansouahadss;Lyonetia
Aoy | G s AWHARF R sREs o KA Sl aut s e
Psychodi dae; Spuniérmeasiddabsnciaas Budatayxybedtel ta;atelantiidake suickeps
Thysanopt er an Fjer%sc?ﬁépﬁg%Sgtgfsg{/pFé%@lfrctﬁHEEp§u%%l rg’s, Hyphantria cunea;
Tineidae such as Tinea translucens and Tineola bisselliella and
20 the like), Hemipteran insect pests (for example, Aphididae such
as Myzus persicae and Aphis gossypii; Delphacidae such as
Laodelphax striatellus, Nilaparvata Ilugens and Sogatella
furcifera; Deltocephalidae such as Nephotettix cincticeps;
Pentatomidae such as Trigonotylus caelestialium, Plautia
25 crossota stali, Nezara viridula and Riptortus clavatus;
Aleyrodidae such as Trialeurodes vaporariorum, and Bemisia
argentifolli (silverleaf  whitefly); Coccoidea such as
Pseudococcus comstocki: Tingidae; Psyllidae and the like),
Coleoptera insect pests (for example, Curculionidae such as
30 Sitophilus zeamais (maize weevil), Lissorhoptrus oryzophilus,
Callosobruchuys chienensis; Tenebrionidae such as Tenebrio
molitor; Scarabaeidae such as Anomala cuprea and Anomala
rufocuprea; Chrysomelidae such as Phyllotreta striolata,
Aulacophora femoralis, Leptinotarsa decemlineata (Colorado
35 Potato Beetle), Diabrotica virgifera virgifera (Western Corn
Rootworm), and Diabrotica undecimpunctata howardi (Southern



Frankliniella occidentalis, Thrips tabaci, Thrips hawaiiensis,

Scirrtothrips dorsalis, Frankliniella intonsa, Ponticulothrips 20 di ospyrosi
and the like), Plant Parasitic Nematodes (for exanple, Ml oidogyne;
Prat yl enchus; Heterodera; and Aphel enchoiglgs such as Aphel enchoi des
besseyi; Bursaphel enchus xylophilus and the like), nore preferably

Lepi dopteran insect pests, Hem pteran insect pests, Col eoptera insect
pests, Acari ndamsddodBopedt sEpDaphacasuasast Quelstroa oryZags diapd erus

: PT):CZQZ??,F fn;fL{%ﬁﬁ%:ﬁ%%l&Ff@ﬁﬁ%?;%?Pb@n?ﬂﬁa"#ﬁiﬁgﬁ@@f@fﬁ%@%&ﬁﬁ2“' ]
i N o Lo ample,

fglpi dgptler;ﬁnimeag?byh%a;@ al—rlledm&rﬁrl r?t)?efb(talpag%m‘j:f E(Es cgrgi qu{ﬁ%ﬁs

pests, or Thygngi[ﬂ?\égﬁ Q%se ‘EC'Seng l[-%i%’%y V@%n PRECE l'rpogggrs

Lger{ ?zﬁm 5$afnkafrﬁz;mbﬁ Pahoaychiy wilrh, Pamorrchusadnas anda@ligonychas and

ticpd th d ted,by f I I : 35
formia (1o SoRocinahYitae et RE AREepS By EoBRRE A BhREPolkasdly, o
by formula (l)armd fogalbaatue) naarbeafids; m xFdrydnbnsidiaeabl esachid  as
aseous rriers, or .t,he |ike,, surf

O bty RamoR e B0E0N o SPLE ! ShhLRe, L K U iR,
formul ation, $hemefopterahsifsedt eestacéfdr ahesnpiy fTemhadiondaéi suck
PR I T R T T R TS T
rokor i no y, "SR ol | exbne, G el g e ikegs pterer | e
thare 15 pt ovRRRISUJEN Xarm B pdiheC s cobhPE AT Rar IRn aCDI O R g
agri cul tural | CAANBHrIdaey Sarcophagideent Bbhaia Lanteulaish Arthosayidaker cof
aspect of t he ADsENPdaR s Geiomure LTl LiERTGA s Esnmatila.
represented by ifiekwyta bhpdnRie:an Rphatidad;al IBhandabgr t Drwsioptrlidne;
acceptab’ & aclf Hodidae) Bulitae rabhidadd 'Stdmekds 2aciladd conbura
the like), Thysanopteran insect pests (for example, Thrips palmi,
Frankliniella occidentalis, Thrips tabaci, Thrips hawaiiensis,
Scirtothrips dorsalis, Frankliniella intonsa, Ponticulothrips
20 diospyrosi and the like), Plant Parasitic Nematodes (for example,
Meloidogyne; Pratylenchus; Heterodera; and Aphelenchoides
such as Aphelenchoides besseyi; Bursaphelenchus xylophilus
and the like), more preferably Lepidopteran insect pests,
Hemipteran insect pests, Coleoptera insect pests, Acarina insect
25 pests, Dipteran insect pests, or Thysanopteran insect pests. 1In
an embodiment using the compounds represented by formuia
(I1) or formula (II1a) or agriculturally and horticulturally
acceptable acid addition salts thereof, target insect pests are
preferably Lepidopteran insect pests, Hemipteran insect pests,
30 Acarina insect pests, or Thysanopteran insect pests.

[0128]

When the compounds represented by formula (I) or
formula (Ia) are used as an agricultural and horticultural
insecticide, the compounds represented by formula (I) or

35 formula (Ia) as such may be used. Alternatively, the
compounds represented by formula (1) or formula (Ia) may be



[0130] 20 Solid carriers usable herein include, for exanple, talc,
bentonite, clay, kaolin, diatomaceous earth, vermiculite, white carbon

cal cium carbonate, acid clay, silica sand, silica stone, zeolite,
pearlite, attapulgite, punice, ammoni um sgkfate, sodium sulfate, and urea.
25 [0131] Exanples of liquid carriers include: alcohols, such as nethanol,
et hanol, n-hexanol, ethylene glycol, and propyl ene chol ket ones, such
as acetone, neNiyedetvhif I@iibabeaﬁﬂlldcyﬁﬂ@lﬁ‘ﬁandﬁéﬂ al GRS gaseous

nyarocarbons, ¢Sl tHEXARE, sdfrditant R?I%@?ﬂs ﬁﬁge?tﬁé.oaag Gants

hydr ocar bons, Suc uené’ “xy ene ene; ers such
as diethyl etfioer forinuiatiensarks m'ep@mgzdawusantalﬁst rs'ﬂUéatjnnasslé@fhyas

acet ate; i U1 idEofualle2toARRORII | EWRTL rhROmIGH OTiduit fo e dtiond), des.

such as di net hyl f'or mam yl acet a e oi I's, suth as
soy bean obl @ubpension,sesttable pmwdemhgramiulaxmettaﬁnkﬁ vmwder, 8@lugtp132]

and dimetnyl aphe) 0% il bRt SHRESAnsreSs, ranules o ERFets, SR FRUF R, O
exanpl e, al kydeusiods) €loattiess dryl hgbbhasl aBdIMQI:eHJSLdesaI ts,

pol yoxyal kyl ene al ky[lo( 1 ) ethers, polyhydric alcohol esters, |lignin
sulfonic acid salts, %a%'% sul fosuccinic acid salts, formalin condensates

of al kyl napht hal enes&[tcfm'ntilngap,i dcsarding 1o mﬂqt&fmrbaxplert ekcitbes plIresenbOoE

P01 oIV PRI LR, o Bt B Ll LY T RRE
for fornulati desmula ude, of oanemgmmmturaiw camdohyanrbnclmytmallwlamptable
nydr o ony! selb ol ik MleAlGTOAY o EBHERIHR APAORR IS
stearate, and ingectitibdhe ng agents and preservatives. [0135]

According to a further aspect of the present invention,

15 there is provided use of a compound represented by formula
(Ia) or an agriculturally and horticulturally acceptable acid
addition salt thereof as an agricultural and horticultural
insecticide.

[0130]

20 Solid carriers usable herein include, for example, talc,
bentonite, clay, kaolin, diatomaceous earth, vermiculite, white
carbon, calcium carbonate, acid clay, silica sand, silica stone,
zeolite, pearlite, attapulgite, pumice, ammonium sulfate,
sodium sulfate, and urea.

25 [0131]

Examples of liquid carriers include: alcohols, such as
methanol, ethanol, n-hexanol, ethylene glycol, and propylene
glycol; ketones, such as acetone, methy! ethy! ketone, and
cyclohexanone; aliphatic hydrocarbons, such as n-hexane,

30 kerosine, and kerosene; aromatic hydrocarbons, such as
toluene, xylene, and methylnaphthalene; ethers, such as diethyl
ether, dioxane, and tetrahydrofuran; esters, such as ethyl
acetate: nitriles, such as acetonitrile and isobutyronitrile; acid
amides, such as dimethylformamide and dimethylacetamide;

35 vegetable oils, such as soy bean oil and cotton seed oil;
dimethylsulfoxide; and water.



20 The above carriers, surfactants, dispersants, and adjuvants may be used
either alone or in a conbination of two or nore according to need. [0136]
The content of the active ingredient in the formulation is 25 not
particularly limted. Preferably, howevergnathe content of the active
ingredient in the formulation is 1 to 75% by weight for enulsifiable
concentrates; 0.3 to 25% by weight for dust; 1 to 90% by weight for
wet t abl e powder; anfi0@32]to 10% by wei ght for granules. 30 [0137] The

agricultural and hoptjcultural .insecticlde i t he;.por.

i nvention may be usg?sfso'“’ﬁjgﬁr&ergf'ﬁé:w@g{ tﬁ?fo‘éﬁ{é}hﬁg?t ?\'ng%’ ?Hg rﬁgﬁﬁc%?‘t ur al
and horti cul t gaabonndiectitei dechdiovethyg ethert he present invention may be
used as a m xture Oi 33 ﬁ 35 conbi nation with, for exanple, other

i nsecticides, fungi p é mticides, herbicides, plant grow h-regul ating

agents, ors81 fertBurfacsantgenral wdisperssinbe ninddder, ubed iexample,
T3th edi ¢ on, DKL, TRITRT ! sn Ayl SBVDSEEID CouRtld  ance LB Buv
LIEEX, L) DRy 3802 eyt ey el demesieest
RESEARCH  GROUBMI ogdBpnifmeds selisr| Eﬁ"ﬂﬁ??'ﬁ%ﬁé’&&ﬁ“ﬁ aeld By e AT
i nclude, for chpderates, organophdisphaipshitripaesddfenich asacidephasalts,
oo Sy bemhaglhcneid SRR Bhe FRSVASLAS mB S P IShE suonitn o
met honyl , thi edi¢adits andi CODB podyetyiyl pieeapbether qatnbsp lybrict @ciabeaksh,
et hi of encarb, fepathiqgc 1 irimcarb, carbofuran, and benfuracarb;
nefjei st oxi n d@ﬂ‘{;g)dl%/"}ﬁﬁ?ﬂ@ﬁﬁago[‘)ﬁpﬁéﬁ‘ and thiocyclam organochl orine
conmpounds such as ¢padq and tetradifon; pyrethroid conpounds such as
Penval erate, 11 uval AUEEEnof 8hpr BaHAE GRSt | BS/EHS: 20/ BensssTIlE:
conpounds; suclagbostyrhebeyicelrnoseef | ubgaresgpropylcellulose, polyvinyl

alcohol, xanthan gum, pregelatinized starch, gum arabic,

polyethylene glycol, liquid paraffin, calcium stearate, and

antifoaming agents and preservatives.

[0135]

29 The above carriers, surfactants, dispersants, and
adjuvants may be used either alone or in a combination of two
or more according to need.

[0136]
The content of the active ingredient in the formulation is

25 not particularly limited. Preferably, however, the content of the
active ingredient in the formulation is 1 to 75% by weight for
emulsifiable concentrates; 0.3 to 25% by weight for dust; 1 to
90% by weight for wettable powder; and 0.5 to 10% by weight
for granules.

30 [0137]

The agricultural and horticultural insecticide according to
the present invention may be used as such or after dilution.
Further, the agricultural and horticultural insecticide according
to the present invention may be used as a mixture or in a

35 combination with, for example, other insecticides, fungicides,
miticides, herbicides, plant growth-regulating agents, or



fl uf enoxuron, and chlorfluazuron; and juvenile hornone-like conpounds such
as ‘nmet hoprene. Ot her insecticides include buprofezin, hexythiazox,

amtraz, chlordinmeform pyridaben, fenpyroxymate, pyrimdifen,

t ebuf enpyrad, fluacrypyrim 25 acequi nocyky fipronyl, ethoxazole,

i m dacl oprid, chlothianidin, pynmetrozine, bifenazate, spirodiclofen,

chl or f enapyr, rlproxyfene i ndoxacarb, pyridalyl, or spinosad,

aver nectin, rﬁelfébﬁﬁ& n, A@leow&léhlﬁ@&t@@pmu [ odi wsed dncsapingdion

or ganosul fur Lﬁ@d‘n e ;qo u h ne
conmpounds or gﬁher conp oungj%src? d Tj?'{:u# 1‘?’13:{!8 ﬁﬁ‘ﬁ%r{p%%tﬁ(%ﬁ)? ?ﬂ%frﬁf-a!

i nsectici des alkctidr cﬂ(‘hgmtm phiblisheskrity |TriW©nBri(bt$hn§:y‘0mlﬁ@tﬁét!@%@%n@”
m xture or in n g m bi i d

formul ati ons aaﬂqdﬁl nse@%ﬁt ho [(S)E?((:al%\%l r@t}h gggttrll?ﬁ ??%1%?&5 CI des
usabl e herBi n SHEBUYA INDEKXBE}SIEB%R§H dBROUR; gnd oﬁHﬁBWd’s ISNBE sthe
azoxystrobi n, t o] a

conpounds suc a@f%g}gﬁp?ﬂorgf %?‘%‘J‘%@n?’){’s %Q%\r 2!}! I ni ; az%legR@-[
conpounds sudBRe&XJR.ri adi nrefon, bitertanol, triflum zole, etaconazole, 5
pr opi conazol e, pencg%ﬁ flusilazol e, nycl obutanil, cyproconazol e,

t ebuconazol e, hexac prochl oraz, and sineconazol e; qui noxaline
conpounds such as q‘ﬁor@nsqndm:id')nmﬂbf, mstdﬂtcmdlelsamsabieohpoeunrdsngumiﬁaé’or

comounds: LacioBINHEC nrBRnaI 8l SR sulih S <R B}

chl or ot hal oni Idightorvps, nE&RgnEenilieblzion déenbmifosp gnodbichiosh asot&nmﬁqsl

L phanat e ohbeoRlE CUUBPRAELERRDY) SUAE , SPERRIACS llbdnate
sul fenic aci d coonpountts ssiwth ags dnehhofrhynlamtb;ocd:mppbr abdhigaubdsoxaonyhs
o o D L AEE e FenbBYIER. SRPUBERESLC TS hincathy ang
t ol cl of osi set tpirimiardl, ogeeriatfoiraal, kyhd dwpﬁumtmrbucmeesiszoxnamtmyatlves
Capt Aol 200 FOUPE oS AR KGR GRERP $HB tHlore EORTHBLARE such
as dicofol and tetradifon; pyrethroid compounds such as
permethrin, tefluthrin, cypermethrin, deltamethrin, cyhalothrin,
fenvalerate, fluvalinate, ethofenprox, and silafluofen;
20  benzoylurea compounds such as diflubenzuron, teflubenzuron,
flufenoxuron, and chlorfluazuron; and juvenile hormone-like
compounds such as methoprene. Other insecticides include
buprofezin, hexythiazox, amitraz, chlordimeform, pyridaben,
fenpyroxymate, pyrimidifen, tebufenpyrad, fluacrypyrim,
25 acequinocyl, fipronyl, ethoxazole, imidacloprid, chlothianidin,
pymetrozine, bifenazate, spirodiclofen, chlorfenapyr,
pyriproxyfene, indoxacarb, pyridalyl, or spinosad, avermectin,
milbemycin, organometallic compounds, dinitro compounds,
organosulfur compounds, urea compounds, triazine compounds,
30 hydrazine compounds or other compounds. The agricultural and
horticultural insecticides according to the present invention may
also be used as a mixture or in a combination with microbial
pesticides such as BT formulations and insect pathological viral
agents.
35 [0139]
Fungicides usable herein include, for example, strobilrin



conmpounds such as flutolanil and nepronil; norpholine conpounds such as

f enpr opi'nor ph and di met honor ph; organotin conpounds such as fenthin

hydr oxi de, and fenthin 25 acetate; and cyanopyrrol e conpounds such as

fiwdi oxonil and fenpiclonil. Qher fungighdes include fthalide, fluazinam
cynoxanil, triforine, pyrifenox, fenarinol, fenpropidin, pencycuron,
cyazofam d, iprovalicarb, and benthiavalicarb- isopropyl. 30 [0140]
According to amohbeuraipecuaddf tde Famse,rﬂtrobwentlm,somyhmrmetﬁ&m odnidd a

met hod for controlli n agricultur horti I ns est,
conpri sing thg %&? EH&I yi n%HQ @er'g'}'tdl'(}g and @ﬁ%bgpﬁgscorrpesg}cﬁ
repretseg]t ed byg‘étpralmdd ![Jgrmh) eraﬁ?]mam?,r lanﬂtUc}:\aﬂ)d'lemkj laaoﬂecmm;:rcalmgis
accept abl e aci itron._s erepf, t ant

further aspect LH%‘ ¢ 1S g aﬁ’@'&%ﬁ?ﬂl n é r?gﬂop,t héF'gﬁ‘{@%‘#ig\'H %@Oéa% d for
control |ing arpro@ﬂtonalzbm al a@@rimrrtamlé;uralﬂugﬁazmqqest nopctpbiutangdl, t he
step of applyln an eff e, anount

(1a) or an agriYflIAcQA3 ean ehHFPP@&Pf%'r %?fgggg%%trgfre%gggbf%%dléﬁgwm

salt thereof tginfeddddtoler soilquiHexaiongrol neirpduratsor di sgcho theas
present invention inc

udes th d
Pormila (1) od{inemathion tsgmﬁbﬂweﬁﬁlpw%?d q%ﬁpﬁorﬂoqo s s SOAr e e
aci d addi tion fakb, theme@;ﬁc@geappl | eglopcaRithatef r eat andt i n propénkéd
space. 10 EXAVPLES' g’gl aThe pr esent vention s further,il|l trat %d by

the foll &% nPhSR € ar ecﬂmp‘?‘l‘l[‘gﬁded SECH, | A%t at fjb%trbq

i nvention. [OlfA4 amﬁylﬂb*ﬂﬁﬁes Eéﬁl‘ipbanlzls such as chlorothalomi and
4- Acet oxy- 5- chl oro 4- ch| or ophe oxm% 3-di math qu ol i ne d
r

No.} 2) and 4- afBélth%e €ehl F35‘26m(' ag o‘iﬂ@r‘?&% 1di fet h F 8 Oﬁ li ne
(conpound No. 3y ﬁaﬂi‘a&éuﬁﬁe&ﬂﬁmose%ﬁﬂ 2. 2cﬁrbéna*at2|@|!@ro 4 pheny!amide

chl orophenoxy) - anlplolunneds nggh a(?sf n%tertlglaxzytrmt %da } rase benalaxyl,
15 furalaxyl, and cyprofuram; sulfenic acid compounds such as
dichlofluanid; copper compounds such as copper hydroxide and
oxine-copper; isoxazole compounds such as hydroxyisoxazole;
organophosphorus compounds such as fosetyl-aluminium and
tolclofos-methyl; N-halogenothioalkyl compounds such as

20 captan, captafol, and folpet; dicarboxyimide compounds such
as procymidone, iprodione, and vinchlozolin; benzanilide
compounds such as flutolanil and mepronil; morpholine
compounds such as fenpropimorph and dimethomorph;
organotin compounds such as fenthin hydroxide, and fenthin

25 acetate; and cyanopyrrole compounds such as fludioxonil and

fenpiclonil. Other fungicides include fthalide, fluazinam,
cymoxanil, triforine, pyrifenox, fenarimol, fenpropidin,
pencycuron, cyazofamid, iprovalicarb, and benthiavalicarb-
isopropyl.

30 [0140]

According to another aspect of the present invention,
there is provided a method for controlling an agricultural and
horticuitural insect pest, comprising the step of applying an
effective amount of a compound represented by formula (I) or

35 an agriculturally and horticulturally acceptable acid addition salt
thereof to a plant or soil. According to a further aspect of the



and 0.5 nL of ethanol was added dropwise to 3.8 g of polyphosphoric acid
heated to 150C. The m xed solution was 25 stirred at 150 to 160C while
renovi ng et hanol by evaporation for 3 hr. The reaction solution was poured
into 175 nL of iced water containing 2 nmgzof concentrated hydrochloric
acid to produce crystals. The crystals were collected by filtration and
were recrystallized fromwater/nmethanol to give 2.8 g of a 30 m xture of

5-cm or o- g-(4-meaampﬁarmwwn4-thmedﬁypzo\3' atl memethagiifasiGantr@llimg an
> P it ] A FUUTROY . 208
The mxture (2AgricyeAgend beefa*&.xﬂf%‘fn'f'S%fg;%%#??°a'ﬂ§&??‘§2%é¥%@r?28? s

at 120 to 125&pplyingnanhreffatidvecactdont sof ta i oompesirdnceprestried Iy

et hyl acetate e d r , i s d
with a satur at%ﬁ}%@ega@js%gi%ﬁn%@qcﬁﬁgﬁgggngbgbﬁﬁgﬁ gwsmg’}'tﬁlﬁ"on an&w% Ble
sat urated bri recidanddithen salt\thereofitoremiaad emdeil. t e exuded! prethede to
give a crude C r.od puy iy f i Y, | : i

chr omat ographﬁ%‘ﬁ’d@f‘gcg@&é\é E’%&ﬁgﬂ% mﬁﬁ@@?uﬁ@é“%gg% i hé;gq Igi\ghmh
Chemi cal Ltd. htlhzg)l vzempou:nﬂltjexmmestdmledacbyatfe)‘mtmlagi ) Q:‘O:{Ig}lofor an

4- acet oxy-5-c¢ r.0- A- (4nc [ XY ez - di i i RVAN=]

32.69% and O. &EUEH&U&ggget%PQSFﬁCWtU%aﬁy A TELEY bW A TAik¥d f! Sart

chl or o- 6- (4- chiterreifiasaxy) Had b yismokihg queatinemn ifybesenlezlispege. 10 [ 0143]
Synt hesi s anple 2

4- Acet oxy=2, 3-di met hyl - 6- (4-trifl uoronet hoxyphenoxy) - 5-
trifluoronethyl-quinoline (conmpound NoEX8O)PIHEE 4- acet oxy-

2, 3-di net hyl - 6- (4-t r(iéj l%ﬁ onet hoxyphenoxy)-7-trifluoromethyl 15 qui noli ne
Conpound No. 1221 A o1| on of 3.4 g of 4-(4-trifluoronethoxyphenoxy) - 3-
trifluoronethyl-anilThme, Rebentofiretdytiol- nist hjutbetroatletsitated ary 0t3eg of

Pef Lux for a6 mo e EERRIER Uit 3R on Tas el Ea d JiEEH(Eon 6F the

preci pitated cinysirgienwere collected by filtration to give 1.73 g of

2, 3-di met hyl - 4- hydr gxy:- 65 { 4-

trifluoronet hoxypheﬁl)[g}vgy‘%2 -trifluoronethyl-quinoline. The filtrate was

concentrated updathédic Erdueeld pressure to give
4-Acetoxy-5-chloro-6-(4-chiorophenoxy)-2,3-dimethyl-quinoline
(compound No. 2) and 4-acetoxy-7-chloro-6-(4-chlorophenoxy)-

20 2,3-dimethyl-quingline (compound No. 22)

A mixture composed of 2.2 g of 3-chioro-4-(4-
chlorophenoxy)-aniline, 2.63 g of ethyl 2-methylacetoacetate,
and 0.5 mL of ethanol was added dropwise to 3.8 g of
polyphosphoric acid heated to 150°C. The mixed solution was

25 stirred at 150 to 160°C while removing ethanol by evaporation
for 3 hr. The reaction solution was poured into 175 mL of iced
water containing 2 mL of concentrated hydrochloric acid to
produce crystals. The crystals were collected by filtration and
were recrystallized from water/methanol to give 2.8 g of a

30 mixture of 5-chloro-6-(4-chlorophenoxy)-4-hydroxy-2,3-
dimethyl-quinoline with 7-chloro-6-(4-chlorophenoxy)-4-
hydroxy-2,3-dimethyl-quinoline (yield 93%). The mixture (2.8
g) was stirred in 42 mL of acetic anhydride with heating at 120
to 125°C for one hr. The reaction solution was concentrated,

35 ethy! acetate was then added to the concentrate, the mixture
was washed with a saturated agueous sodium




2, 3-di met hyl - 4- hydr oxy-6-(4-trifl uoromet hoxyphenoxy)-5 25

tri.fl uor-onet hyl -qui noline. Acetic anhydride (40 nL) was added to

2, 3-di met hyl - 4- hydr oxy-6-(4-trifl uoromet hoxyphenoxy) - 5-

trifluoronet hyl -quinoline obtained fromtpgg filtrate, and the mxture was
heated at 120 to 125C for one hr. This reaction solution was concentrated
under the reduced pressure, ethyl 30 acetate was then added to the
concentrate, dnditdyemiathureaterasoaidsbed anth saturatethebelfe er andhethe

sol vent was remgved, under the r duce r ure P t was
purified by é"(r;ﬁ‘tﬁﬁﬂtcmaéndtedﬁpgﬁﬁ 'lpltﬁb 'deequ%%bggsﬁ%ﬁ%f% B’ééd by
Fuji Syl ]}/SI a Erediecabrddulct. SOTNentrudehmm!cett whs apetrifie) By tczmlgnm
0.35 g of 4-a

trifl uoronet h&jV h‘éﬁ@%a%h‘{r P%I L?dlr‘g?regﬁyl (BY 339 n@a%fac[tHfﬁﬂ] by 43

3nhydLi :1645:]100' st’@f’(:lzédﬁd?lt Q.t@tt,71§ogtr@rﬁtﬁrﬁhexane/ethy! acetate) to give

i met hy ydr trifluoro oxy en _
trifluoromnet hy“l %%I no¥i ne Mbt aj @d:e; %F%%) Qné“tﬂ%“’ﬁt"}?ﬂ?ﬂb"’%}’%&é
heated at 120 daméﬂﬁﬂ ﬁQEn@F"ﬁeh(YleThl szr e%gl andsd@.68 an ofvak- axmtosyt7at ed
under the redu ‘Eegs eth acehag%\nqva ﬁhﬁn addeﬁi to the ield
concentrate, enm ISR RS ter, tRY

sol vent was renp\Eg) under the reduced pressure, and the crude product was
purified gg lo col urm C %j)mat ography on silica gel (BWB00, manufactured by

a

Fuji Syly Cheni cdl044 sol vent: n-hexane/ethyl acetate) to give 0.82
g of 4-acet oxygynhakigetiyhde(3- o
trifluoromnet hoxy enox . . 5 Synt hesi s
Ex‘rrple3 5- THAGE10XY md- A ' ‘ L

- di et hyl -

trlfluoronethox phenox
Synt hesi s Exanp -! [32

(S LH0X) 10 I
hydr oxi de ol @uu%l( (Eb}n%@gngdpjgd 12@) t he soI ut | on and the m xture was
\?\/;tet?daﬁd the %rxt‘hr@l\%ho'h %g(filt Iﬁggfvﬁtét -1tr Sd’?’g‘d@ﬁﬂB (P%tfa‘d(y)l'ﬁe

trifluoromethyl-aniline, 2.4 g of ethyl 2-methylacetoacetate,
and 0.3 g of p-toluenesulfonic acid dissolved in 100 mL of
xylene was heated under reflux for 36 hr.  This reaction

20 solution was cooled, and the precipitated crystals were collected
by filtration to give 1.73 g of 2,3-dimethyi-4-hydroxy-6-(4-
trifluoromethoxyphenoxy)-7-trifluoromethyl-quinoline. The
filtrate was concentrated under the reduced pressure to give
2,3-dimethyl-4-hydroxy-6-(4-trifiluoromethoxyphenoxy)-5-

25 trifluoromethyl-quinoline. Acetic anhydride (40 mL) was added
to 2,3-dimethyi-4-hydroxy-6-(4-trifluoromethoxyphenoxy)-5-
trifluoromethyl-quinoline obtained from the filtrate, and the
mixture was heated at 120 to 125°C for one hr. This reaction
solution was concentrated under the reduced pressure, ethyl

30 acetate was then added to the concentrate, and the mixture
was washed with brine. Thereafter, the solvent was removed
under the reduced pressure, and the crude product was purified
by column chromatography on silica gel (BW300, manufactured
by Fuji Sylysia Chemical Ltd., solvent: n-hexane/ethyl acetate)

35 to give 0.35 g of 4-acetoxy-2,3-dimethyl-6-(4-
trifluoromethoxyphenoxy)-5-trifluoromethyl-quinoline.



25 precipitated crystals were collected by filtration under the reduced
préssuré. to give 1.34 g of 5-trifluoronethyl-6-(4-
trifluoromethoxyphenoxy) - 4-hydroxy-2, 3-di net hyl -quinoline (yield 98.0%.
[0146] - 30 Synthesis Exanple 4 5
4-Acetoxy-6-(2-ch|oro-4-trif|uoronethylIH%enoxy)-Z,S-dinethyl-
5-trifluoronethyl-quinoline (conpound No. 222) and 4-acet oxy-
6-(2-chloro-4-trifl ioddadt hyl - phenoxy) - 2, 3-di net hyl - 7-

trifluoronethyl-quinoline ompound, . A2 l.ufiq0 f 3..43-0 0f
4- I( 2- ghl or o- 4¥t rlq:‘J: g&e:g'rﬁa Y@rﬂﬁgng?(%%%t qu%oﬁ%t%yil-'gﬁl ig‘;’gf %931 g of
ethyl 2 86 nﬁﬁdnét«h%?@&mdl lai)w—G&Qﬁ—ﬂriﬂgogoummmm*mlbe?suwSﬂ'rc aci d
di ssolved in 10Q nmL o ne.wa ea .under_r o) Vot
reaction sol u%f’glrﬁj%@@ﬁé’@&u[gﬂﬁnfehgbg?gb&giE{%tcz-gsg%(%téﬁ‘é t@érr@'%o 1%ct ed
by filtratsonyvigs diestedt 8 920f ta 12 XtQrfdrodbné (2 5This reaction solution
chloro-4-trifluoronethyl - phenoxy) - 2, 3-di net hyl - 4-h Xy-5-
trifluoromnet hWa%u‘F%‘FéﬂE’pﬂ%@Hh L@-Q%ﬁ ctm%r'ﬁfa-‘ﬂg‘f?éf Pﬁgggwée?'hﬁt-hyi acetate
ppenoxy_) -2, 3hd%é@gfwén4dudﬂéd %)XYO 7th§i fdc»r;:rr@m*alm - anidlndiﬁmemiﬁtlﬂxeg veas mL
of acetic an ride,was,added to_2. of the crystals n e
was heat ed at )G@Qh%‘i’) Wﬁ@cgfme'onﬁlﬂreg‘i@rﬂﬂﬂ§ FQ%W%W%?EH&Q(@%%HM
C(ﬁncent rat ed lﬁﬁéeﬁ-eag@eﬁe@w_@gdu ref Qﬁwrmiﬁgﬂuqe aoesdul e “@fﬁSt panifesttiday t o
t he concentrate and  t he xture was washe e. er t e
sol vent wh3 r SRONEY HTOMAERJ FRRiE R pqr'ﬁggugé\f; @H@%ﬁe m@ﬂ?@%?ﬁ%ﬂctﬁ\pms
LF)ur! fisefl by C(ghl.#ij\ﬂP%iLﬁmﬁéhﬁl@th E.QE].,Sisloilvanﬂ.fS/rGEﬁe)i(d%\Why’raauétHﬂe)rég %
uj i sia Chéni ca ., solvent: n-hexang/e acet at e ive , 0.
g"'Ja;f 4¥a>c/et ox B ge (Z-Qhégr 0-4-trifd uor o‘h@t hyl -"&f@lr}f Ny?é@é@ﬁ‘éﬁﬁeﬁ”gf‘
tri’f1 uor onet hytifrid reghebRokY pelethob8 5 7-tafidi ok oPRethwi-géinoline.
acetoxy-6-(2-ch|oro$6;tQ$fluoronethyl-phenoxy)-2,3-d|nethyl 20

7-trifluoronethyl-q ne (yield 44.3%. [0147] Synthesis Exanple 5
4- Met hoxygar b gyesi2-Btawipl@-3ret hyl - 6- (4-

it - ey hoxy ST B psimeanud gL St O%) bAEERASATROHRRYe- 112

2.3-dimethyi-quinoline (compound No. 89)
4-Acetoxy-5-trifluoromethyl-6-(4-
trifluoromethoxyphenoxy)-2,3-dimethyl-quinoline (1.5 g)

20 prepared in Synthesis Example 2 was dissolved in 10 mlL of
ethanol. A 20% sodium hydroxide solution (10 mL) was added
to the solution, and the mixture was stirred at 50°C for 3 hr
This reaction mixture was added to 20 mlL of water, and the
mixture was neutralized with 1 N hydrochloric acid. The

25 precipitated crystals were collected by filtration under the
reduced pressure to give 1.34 g of 5-trifluoromethyl-6-(4-
trifluoromethoxyphenoxy)-4-hydroxy-2,3-dimethyl-quinoline
(yield 98.0%).

[0146]

30 Synthesis Example 4
4-Acetoxy-6-(2-chloro-4-trifluoromethylphenoxy)-2,3-dimethyl-
5-trifluoromethyl-quinoline (compound No. 222) and 4-acefoxy-
6-(2-chloro-4-trifluoromethyl-phenoxy)-2,3-dimethyl-7-
trifluoromethyl-quinoline (compound No. 228)

35 A solution of 3.43 g of 4-(2-chloro-4-trifluoromethyl-
phenoxy)-3-triflucromethyl-aniline, 3.1 g of ethyl 2-




met hyl - 6- (4-trifl uoronet hoxyphenoxy)-7-trifluoronethyl- quinoline (conpound
No., 123), A solution of 3.4 g of 4-(4-trifluoronethoxyphenoxy)- 3-
trifluoronmethyl-aniline, 3.5 g of ethyl 2-nethyl-3-oxopentanoate, 30 and
2.1 g of p-toluenesul fonic acid dissolved,i.n 100 nL of xylene was heated
under reflux for 10 hr. The reaction solutron was cooled, and the
precipitated crystals were then collected by filtration to give 6.0 g of a

hméture gf i th]):tllw fad&blaﬁkatét% and 1.83 f of p- ﬁo!uenesulfomc acid )
zye[ ﬁ;?’ 3. ﬁrett Ipsgfor i O@yrg enfoxwenet\{fés WS e rPe SRl 1§ it
trifluoromet hW@h@@i@Eb@n @d!ﬁtﬁdrﬂ%@@ﬁidﬁ’lbﬂg%ﬁ@' the. pﬁ\i@iblta&éd 5.9y$1ﬂai9f

di met hyl acet ami d | d %
Soti um hyar | GOV CPISCHeRr YT RAtIOBHI Y Bk WLPE SARBEUTRPEGS (AT oc

The nixture W&:Shioﬁéiﬂt?m@ér&nfe‘?h%%ﬁ@ﬁoiky? er3 dambtlﬁﬁ Ahodréyuene and

100 5 nmL of distill water were then a reaction soI utlor]“‘fl The
he

organi c | ayer Wi Q\!@é’ﬁ@&hwmiﬂ@ﬂ@e anW'a%\ thé% C'&'&f@éﬁfF'ﬁf’é‘@rG
reduced pr esstgondlg) 57 18 RIARYELANAS NS 1 ICH SV LAY LR anhy

on silica gel (BWB00;’ fan Sylysi a, Chem cal sol vent :
n 10 hexane/ eth§xt,adé: and) OthQEWC @résv risfe W@ﬁ?t%gh datBory ﬂ'oﬂy of the

2- et hyl - 3- et Ms@al@ﬂ atﬁd fth'éommhewaw@wéd &t 120]‘&@@2}5@ gk -cve il | ne
(yield 12.9% - met hoxycar bonyl - 2- et hyl - 3- net hyl - 6- ( 4-

trifluor oh®t héBJyphe“@a@oarv saluﬂlgarmshyp%@mm% pyRdsrd thLes n@ég@ﬁd

[0148] Synth BtRy| acetate was then added to the concentrate
4- Acet oxy- 6- ( chI oro 4- trﬁﬂ uor oret hox enox% '

di reet hyl - 5- trla‘ndjo'ﬁb@retfﬂwuq'@ n‘@ﬁﬁne‘/\f@ééﬁﬁouﬁ&%\lob“f@) anfergafter, the

4- dcet oxy- 6- ( Opfyd I p Oﬁiéd‘l?c and the
di net hyl - 7- trl%folqggﬁgrre yl +équl|}:6ﬁ;o h grrgg'lk}n e’SHQ P Sol Uuti on of  3.43 g

of 4-(2-chl or rade predugtmsh@umﬁ R COBUETHR qulr@m%@EWPEWWn%“C@ 1 g
i ssol vad' Tn S50 M BRORY oAy itiute Sy, FufioiRRe 'Qiefiesl TLEd.,
reacti on sol utSodvieRkis rebepam e/aidw rcetade) pia give Q#‘b’%t@hl@ 4 acetoxy &-
(2-chloro-4-trifluoromethyl-phenoxy}-2,3-dimethyl-5-
trifluoromethyl-quinoline (yield 19.5%) and 1.02 g of 4-
acetoxy-6-(2-chloro-4-trifluoromethyi-phenoxy)-2,3-dimethyl-
20  7-trifluoromethyl-quinoline (yield 44.3%).
[0147]
Synthesis Example 5
4-Methoxycarbonyloxy-2-ethyl-3-methyl-6-(4-
triflucromethoxyphenoxy)-5-trifluoromethyl-quinoline

25 (compound No. 112) and 4-methoxycarbonyloxy-2-ethyl-3-
methyl-6-(4-trifluoromethoxyphenoxy)-7-trifluoromethy!-
guinoline {(compound No. 123)

A solution of 3.4 g of 4-(4-trifluoromethoxyphenoxy)-3-
trifluoromethyl-aniline, 3.5 g of ethyl 2-methyl-3-oxopentanoate,

30 and 2.1 g of p-toluenesulfonic acid dissolved in 100 mL of
xylene was heated under reflux for 10 hr. The reaction solution
was cooled, and the precipitated crystals were then collected by
filtration to give 6.0 g of a mixture of 2-ethyl-3-methyl-4-
hydroxy-6-(4-trifluoromethoxyphenoxy)-5-trifluoromethyl-

35 quinoline with 2-ethyl-3-methyl-4-hydroxy-6-(4-
trifftuoromethoxyphenoxy)-7-trifluoromethyl-quinoline. Next,




were then collected by filtration to give 6.18 g of a m xture of

6- (:2-chl'oro-4-trifl uor omet hoxyphenoxy) - 2, 3-di net hyl -

hydr oxy-5-trifl uoromet hyl -quinoline with 6-(2-chloro-4- 30

tri f1 uor omet hoxyphenoxy) - 2, 3- di et hyl - 4- hygr oxy- 7-
trifluoronethyl-quinoline. Next, 30 nL of acetic anhydride was added to
2.4 g of the crystals, and the m xture was heated at 120 to 125C for 1.5
hr. This reacti®mkalfudiroethgkcetamciele natedddetkbtothd lgedﬁctél@ prysials e,

nached i th B thel ndr oaft 5% raodBriotUliee: Sndod B, of LGP
rﬁducefop;gs?]mm%rmmm cwezie addedctthm%aetqnuatfm%ﬁ byThgohmnlmuire was o
P ol an StftPed ot & Bt Guitad o o A1 V6T B oFhduBHle et TR

4- acet oxy-$- ( 2nthdOrddsdiied water were then added to the reaction solution.

trifluoronet h%)byeghenoxxg%z 3-di me'zaéyc WS r| fI uo ometgué/er ngno\;Vlage t@@r?l d

10.49% and 1

4-trifluor OWEfcbWMeme@)uﬁdér Ohh@tﬁeyﬂu{éd pridsgarenet Tige- coud@oproduclyi el d
35.19% . [0149

) ) S th le .7 .
4- Acet oxy-5-c¢ %'yf‘ ﬁﬁyﬁﬁyaﬁﬁ?}?ﬁwprﬁa@%%&mypn amcr?olgi%e(%}%%%%um
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igogt h?_ﬂol wasg - @@ﬁ?ﬁ-ﬁrmémvﬁﬁ-méltr?ﬂaoﬁdmet?chlo stspino §-Hmcid heated to
is re on so 0 ere VI
ethanol by ' etarbitaroRthyfbaiiPNeRy (T held e edanﬁt o%‘é ed 20

wat er cont ai nlmgtﬁoﬁycgfb@npp@qemys@ hygltmlhsg(al,e acid. The crystal S were
collected by fil atlon

ne to give
m xture of 5-&HIf Qfoénf-' mﬁ@%ﬁénng\)ﬁ\hﬁoﬁ%ﬂ%ﬁw 2q§1'a?ﬁ’§?hy &%&qﬁ)l ne
Wi t h7- chi 9r 048y, 644N thoxyphenoxy) 4- hydr oxy- 2, 3-di net hyl 25 qui noI i ne
(yield 100%9. [015 131413]]6 crystals of the m'xture thus obtained stirred in
50

Synthesis Example 6
4-Acetoxy-6-(2-chloro-4-trifluoromethoxyphenoxy)-2,3-
dimethyl-5-trifluoromethyl-guinoline (compound No. 253) and
20 4-acetoxy-6-(2-chloro-4-trifluoromethoxyphenoxy)-2,3-
dimethyl-7-trifluoromethyl-guinoline {(compound No. 259)

A solution of 3.43 g of 4-(2-chloro-4-
triflucromethoxyphenoxy)-3-trifluoromethyl-aniline, 4.1 g of
ethyl 2-methylacetoacetate, and 2.5 g of p-toluenesulfonic acid

25 dissolved in 130 mL of xylene was heated under reflux for 17 hr.
This reaction solution was cooled, and the precipitated crystals
were then collected by filtration to give 6.18 g of a mixture of
6-(2-chloro-4-trifluoromethoxyphenoxy)-2,3-dimethyt-4-
hydroxy-5-trifluoromethyl-quinoline with 6-(2-chloro-4-

30 trifluoromethoxyphenoxy)-2,3-dimethyl-4-hydroxy-7-
trifluoromethyl-quinoline., Next, 30 mL of acetic anhydride was
added to 2.4 g of the crystals, and the mixture was heated at
120 to 125°C for 1.5 hr This reaction solution was
concentrated under the reduced pressure, ethyl acetate was

35 then added to the concentrate, and the mixture was washed
with brine. Thereafter, the solvent was removed under the




m. of acetic anhydride with heating at 120 to 125C for one hr. The
reaction solution was concentrated, ethyl acetate and 30 tol uene was then
added to the concentrate, and the m xture was washed with a saturated
aqueous sodi um hydrogencarbonate sol utigypand saturated brine. The sol vent
was then renoved under the reduced pressure. The crude product was
purified by columm chromatography on silica gel 35 (BWB00O, manufactured by
Fuji Sylysia @sdutedl priedsurepl wadt then-tresdmepeotiytt aveasat@yrifiedyi veyl. 4 g

of 4-acetoxy-5-¢hloro;6 89 4- net hg eno - rH - g I
(yield 37.)7(?% cQ fh.cb’foa“%tiéng-aé’ 8@%1%@‘%0@@@@%&%&9%@0?& -Bé’, 3-
gi /Tﬁ pyl -qgi ?ghitiin;sfyl(lys‘@ d:f?@rﬁth é@i.h Lt@J,55id>I2v@t§y{1PhexbﬁeE&ahv! @cliatatE) to

- Acet oxy-6-(4-trifluo oxyphenoxy) - 2, -tri - i A _
(corrpouné No. 986§ and éf-ﬁet oszG-(ﬂyt ri fqgfuor oné?ﬁ%?%fﬁ%ﬁ%ﬁdm&o_‘;

-2, 3, 7-trigret BMHUﬂIbhﬁl@tﬁdfbeygheﬁbw;;%[Ddiﬂﬁ@i)hyﬂlGSAtr?‘.ﬁuorbmeuﬁylz 2 g of

acet oacet at o, AMTROANER (YR LD AP e o Adni & 21 4-aPelorlear (b ot

acet oacet at e, d&h@cqn e

xyl ene was haatgfluerdenetirdiyhéabxy3- 23 -dimstingazt trofiuspbietdrylwas

cool ed, and the,&jr)f}m p{t_aﬁfdsgg‘r)é als were then collected by 15 filtration

and were wash8YPURCIVEEIY | er and n-hexane to give 3.88 g of a

m xture of 6-(4-tri Ibmngmat hoxyphenoxy) - 4-

hydr oxy-2, 3, 5-tri et hyl - qui noline with 6-(4-

trifluororfet heis . 7xy-2,3, 7-trinmethyl-quinoline (yield 100% .

The crystal s gfaBeoRi X5 Uiifl ok d-8- A -rhBiRoRQ polirai-ned Mer dirsleithyed in 30 nl
W t

af 12 0 125C for hr. T reactjon
sohuti on was N ~a +7-Hloro6-{ 4-

conhcentrate, 'lﬁb1 -W-d’i’%ﬁ@ MyLineRher @ise inte Nol.hB13ol vent
was then renoved under the reduce ressure, apd.the cr*nde _2 Ig)r
n

purified by col um éhr SHR(GYRapIHPTBROSE ic&fge '9(89\809, J?)S.ry,g 18’35
G St Bemosipheonioiniie, Zeigretent mesetmnted ¢ o
(yield Y and 0.5 mL of ethar?/(g)i wasy)adzded dtrolpnﬁlsé/ 042 Ig €of
polyphosphoric acid heated to 150°C. This reaction solution
was stirred at 140 to 150°C while removing ethanol by
evaporation for 3 hr and was then poured into 195 mL of iced
20 water containing 2 mL of concentrated hydrochloric acid. The
crystals were collected by filtration and were washed with n-
hexane to give 3.29 g of a mixture of 5-chioro-6-(4-
methoxyphenoxy)-4-hydroxy-2,3-dimethyl-quinoline with7-
chloro-6-(4-methoxyphenoxy)-4-hydroxy-2,3-dimethyl-
25 quinoline (yield 100%).
[0150]
The crystals of the mixture thus obtained stirred in 50
mL of acetic anhydride with heating at 120 to 125°C for one hr.
The reaction solution was concentrated, ethyl acetate and
30 toluene was then added to the concentrate, and the mixture
was washed with a saturated agueous sodium
hydrogencarbonate solution and saturated brine. The solvent
was then removed under the reduced pressure. The crude
product was purified by column chromatography on silica gel
35 (BW300, manufactured by Fuji Sylysia Chemical Ltd., solvent:
n-hexane/ethyl acetate) to give 1.4 g of 4-acetoxy-5-chloro-6-

hlESdy XU T Uiz




12.49%9 and 0.19 g of 4-acetoxy-6-(4 30

trifl uoromet hoxyphenoxy)-2,3,7-trinethyl-quinoline (yield 6%. [0152]
Synt hesi s Exanple 9 4- Acetoxy-6-(4-trifluoronetho

yphenoky) -2, 3,5, 7-tetranmet hyl - qui noli ne ggonmpound No. 132) 35 A solution
of 1.78 g of 4-(4-trifluoronethoxyphenoxy)- 3,5-dinethylaniline, 1.92 g of
et hyl 2-nethyl acetoacetate, and 90 1.14 p-tol uenesul fonic acid

di ssol ved in g#-methdxyyhenexyhead, Trehoreet ?wctaewrrcéfmeux(w@ld 93 A7 Yephiag d

reaction sol uty was coole h 1

col | ected by ]Tlﬁpt ravi on&gndg\/\%(?g&v{gy ?egh%ﬁi %1{%&%&)&2@9\“@%)” Fexane
to 5 give 2. 9%4lipmethyd-qéinclifé (yieldeRBo&Yphenoxy) - 4- hydr oxy-

2,3,5, 7-tetranmet hyl -qyicncl ine 2.26 g (yield 100%9. A 1.14 g portion in the
crystal s thus obt ai r@gq@s stirred in 15 nL of acetic anhydride with

heat i ng at512(53mth%€ﬁmmlbr8 The reaction solution was concentrat ed,
ethyl acetate wg > .

with saturat
reduced pressuy ’
on silica gel t?
n- hexane/ et hyFac

4- acet oxy- 6- ({cbm@buadoﬂbtmphenoxy)- 2,3,5,7-tetramet hyl - qui nol i ne
(yield 58, 4% [01

5 h
4- Acet oxy*8- chl or o- %l@Eﬂﬁfﬁzﬁﬁé%Qhﬁ’ﬁ)“-lg,‘*siﬂf'HS{RWetibO’%PRSPP%%’)"3'
(ﬁfﬁpouﬂgnNﬂ ﬁ'lagtbly&raduﬁne;;a 6xgu<l7fr§hhw @-med;yladcetoacetate, and 1t52 g
C oro
cotpoand of 2 0r° p-EpighdTultEnic 0% | BEshRAI IR Bt mby Rlf. XEE, Yifis
zt gyl 2f met hylt%zel:fe@lao C@IﬂdFF, rgili[lgt g’g5t 2 ?Iﬁr et hﬁhcﬂ_l_ WEEESC rtaamideidodiubpw suiaasowas
(0]
sti r?ed at 138‘0[053@ %'a/mtﬁ@ r@ﬁ&\'ﬂ?ﬁaggg hgﬁﬁéat%% %o&%ﬁ oﬁ@%&%anegﬂr.
The reactign Ftrdtion awg woen vwastied witht distdbediwater ceaohdvat-biexeord &0ni ng

2 L of concentyaladgsiydrochl ot aci & &3 a2ehfiliomEENSkPhRWEEE)-4-

hydroxy-2,3,5-trimethyl-quinoline with 6-(4-
trifftuoromethoxyphenoxy)-4-hydroxy-2,3,7-trimethyl-quinoline
(vield 100%). The crystals of the mixture (2.9 ¢) thus
20 obtained were stirred in 30 mi of acetic anhydride with heating
at 120 to 125°C for 2 hr The reaction solution was
concentrated, ethyl acetate was then added to the concentrate,
and the mixture was washed with saturated brine. The solvent
was then removed under the reduced pressure, and the crude
25 product was purified by column chromatography on silica gel
(BW300, manufactured by Fuji Sylysia Chemical Ltd., solvent:
n-hexane/ethyl acetate) to give 0.4 g of 4-acetoxy-6-(4-
trifluoromethoxyphenoxy)-2,3,5-trimethyl-quinoline (yield
12.4%) and 0.19 g of 4-acetoxy-6-(4-
30 trifluoromethoxyphenoxy)-2,3,7-trimethyl-quinoline (yield 6%).
[0152]
Synthesis Example 9
4-Acetoxy-6-(4-trifluoromethoxyphenoxy)-2,3,5,7-tetramethyi-
quinoline (compound No. 132)
35 A solution of 1.78 g of 4-(4-trifluoromethoxyphenoxy)-
3,5-dimethylaniline, 1.92 g of ethyl 2-methylacetoacetate, and




30 crystals were collected by filtration and were washed with n- hexane to
give 3.61 g of a m xture of 5-chloro-6-(4-

chl or ophenyl t hi 0) - 4- hydr oxy- 2, 3-di net hyl -qui noline with 7-

¢hl or 0--6- (4- chl or ophenyl t hi 0) - 4- hydr oxy- - di met hyl - qui noline.  The
crystal of the mxture (3.5 g) thus obtained were stirred in 35 50 nl- of
acetic anhydride with heating at 120 to 125C for one hr. The reaction

sol uti on was gotdegt patpdolandeshtfosriodacidl dipsolext inaélt eh plintylead by

cnenica Led: was BeRtel Gdas 2eeflSs fOF dcBkat obo Groa0n. salifiop Wae! &
ézlaatz:oet oxy;ij g@bmd),]: Gadfr(dl-t:liﬂéopﬁgd:i@mhtlyéﬁdu g)ry%tais:liwet‘daythqni wolliectedyibsl d 5
ohi o bphony L1 HsRtBmamthaats whshad LS dsbiledmater o130f ndsrang o
Exanpl e 1k 4gAeet 0xyaH- clhl orod- 66 ¢4 cttiifdi o benvatioxy? Bedory tdnhydiguiynol i ne
ehl or obensoy 53@%%%&%&6%&%&%@%?@(ﬁﬁ.el%é%?%oar Al %7 g

chl or obenzoyl
of 3-chl oro-4ppftieh! ohokeaZEM StaN lthiss obtatnedolveasd Mtirred in 15 mL of

o ey ore agstinegnsd drida uiet bt 5E 124, 10 428 dof ZoRkeord on
was cool ed, apdactibf HACKRIA alved corsdahigatets eehlechedtde fwasr athiem and
were washed wth n-hexane to gl ve 2.68 a mxture of 5-c

tr

f horo-
6 (- chi GobeRHER - B0 mieox O BCED i ho &l MAtHRE. wYeR F+ashed” with

;g[y;rO-Tﬁ-M- Cﬁ?alﬁmft%@izf wiheﬁ-@@rt@ﬁ%!{%ggtnwgtghyheﬁute?ténegal@c(Zdredielr f

: e crystals q e mxture obtained werg stirred in,. 0
ac"?tic anhydr Fle \F\FQHCI@@atPW%{relZOqf%e fﬁﬁaef r Cthr".\'af’hé’qréggai (T};Y

SOI uti onhwas té@ﬂ%ﬁlﬁ:ﬁﬁ‘éﬁﬂaﬁi_ lt}*adl’f\?ldiﬂ{ tg@hﬁr%aa@@luelswf @@toy hﬁaglmfgt:flu&é:l llb'y

col urm chromatography . on_silica ge .- manuf act ur uj si a
Cheni cal 25 LFHJI, @évs%@hw%&bgéﬂet ROIV &Rkt &—E!)SWQ‘;@&Q%%C%G&PXKO
acet oxy- 5-«chl gi\pa 6- {4740 ¢ ohwnz ylacetokyd 6 At tifluavo Andtibuxy fiyérbsty32. 6%
and 0.47 g of “4-acetoxy-7-ch| oro-6-(4- .

chl or obenzoyl )7-13;5&-7ditﬁé'famlejimﬂ”rﬁﬂmﬁé‘"teyi(ﬁleﬂdlgsb@%)'[ 0155] 30 Synthesis
Exanpl e 12 [0153]

Synthesis Example 10
4-Acetoxy-5-chloro-6-(4-chlorophenylthio)-2,3-dimethyl-

20 guinoline (compound No. 371) and 4-acetoxy-7-chloro-6-(4-
chlorophenyithio)-2,3-dimethyl-quinoline (compound No. 372)

A  mixture composed of 2.7 g of 3-chloro-4-(4-
chlorophenylthio)-aniline, 3.2 g of ethyl 2-methylacetoacetate,
and 0.5 mL of ethanol was added dropwise to 4.2 g of

25 polyphosphoric acid heated to 150°C. This reaction solution
was stirred at 130 to 140°C while removing ethanol by
evaporation for one hr. The reaction solution was then poured
into 195 mL of iced water containing 2 mL of concentrated
hydrochloric acid. As a result, crystals were produced. The

30 crystals were collected by filtration and were washed with n-
hexane to give 3.61 g of a mixture of 5-chloro-6-(4-
chlorophenylthio)-4-hydroxy-2,3-dimethyl-quinoline  with  7-
chloro-6-(4-chlorophenylthio)-4-hydroxy-2,3-dimethyl-quinoline.
The crystal of the mixture (3.5 g) thus obtained were stirred in

35 50 mL of acetic anhydride with heating at 120 to 125°C for one
hr. The reaction solution was concentrated, and the crude




4- Acet oxy-5-chl oro-6 =(4-chl orobenzyl)-2, 3-di m et hyl gui noline (conpound
No. 377)- and 4-acet oxy-7-chl oro-6-(4- chlorobenzyl)-2, 3-di net hyl - qui nol i ne
(conpound No. 378) A solution of 3.0 g of
3Lchlor0-4-(4-chlorobenzyl)aniIine, 35 9 g of ethyl

2-met hyl acet oacetate, and 0.4 g of p- toluenesul fonic acid dissolved in 100
m. of xylene was heated 92 under reflux for 15 hr. This reaction solution
was cool ed, ametodulce wlaectrpemamtedﬂ@dymmmmm aimqmat@grmhvuoﬂrardmn and

rore  vashed WA BSHN ASsUEHAR B FRUTT SYATRClCeRNcH oLed,

chl or o- 6- (4- Ciis@rbt?.nnyhbxénwdtmyazesam)ntorglllvqaan‘bﬁlgmenf 4TaectoxtEl s of
the m xture (3 S aceti

anhydri de wit ﬁhﬁ%&% éfga’Fﬁ )opfgn(gﬁnﬁphyf}%emggbtel on sgyut ion
was concengratzeﬂz% hyl et ate) w&s tgen aoiled #eathboxpntahipsoeb-Ghd t he
m xture was ma S at,ed sol.v t hen renoved
under the re&h éﬂ%§¥h£é°ﬁfﬁg éﬂngghypdﬁagﬁﬁ (Eﬁﬁhfxgg)by col um
chromat ogr aphy on sipisajgel (BWB00, manufactured by Fuji  Sylysia Chen cal
Ltd., solvent:_ n- hexanigethgh acetate) to give 1.28 g of

4- acetoxy 5-¢c zyl)-2,3-dimethyl 15 quinoline (yield
28.5% and O. aﬁpgembx = 9cdiloxy-4- fzoyl)- dimethyl i
chl or obenz

1) -2,
Exanpl e 18 g 4‘39-,u,

tr'flrfrO”Ethﬁﬁﬂ =Qr3id@néh
Py oxy- 2. 3- i met nyh SO B 700 °§‘%F§ﬁ§ %Mﬁ* SRS IO RIS yes

dissolved in b gL gf 6fnfét|h)¢!f02¥m@tﬁ lamcea:étepe ambl i@ 4 3ofy pf 60%
one hr. Ther explesnesafoniaa i diaalyedptm ey vom P ks did A &ake
thereto, j&nd drhﬁerrnréﬂtan@fwas:aﬁtwreﬂhm reaoticrespéndbwr evdocodlad, amé
ext racted w t 6 RESGMbIEe etale were colSrted o ithbBe st
Wi th a saturatpgsisedi wrerndhesaneatdajieee2.68 g of a mixture of 5-chloro-
6-(4-chiorobenzoyl)-4-hydroxy-2,3-dimethyl-quinoline with 7-
chloro-6-(4-chlorobenzoyl)-4-hydroxy-2,3-dimethyl-quinoline
20 (yield 77%). The crystals of the mixture thus obtained were
stirred in 40 mL of acetic anhydride with heating at 120 to
125°C for one hr. The reaction solution was concentrated, and
the crude product was then purified by column chromatography
on silica gel (BW300, manufactured by Fuji Sylysia Chemical
25 Ltd., solvent: n-hexane/ethyl acetate) to give 1.0 g of 4-
acetoxy—S—chloro-6u(4-chlorobenzoyl)—2,3—dimethyl-quinoline
(yield 32.6%) and 0.47 g of 4-acetoxy-7-chloro-6-(4-
chlorobenzoyl)-2,3-dimethyl-quinoline (yield 15.6%).
[0155]
30 Synthesis Example 12
4-Acetoxy-5-chloro-6-(4-chlorobenzyl)-2,3-dimethylquinoline
(compound No. 377) and 4-acetoxy-7-chloro-6-(4-
chlorobenzyl)-2,3-dimethyl-quinoline (compound No. 378)
A solution of 3.0 g of 3-chloro-4-(4-chlorobenzyl)aniline,
35 2.9 g of ethyl 2-methylacetoacetate, and 0.4 g of p-
toluenesulfonic acid dissolved in 100 mL of xylene was heated




solution and saturated brine, was dried over anhydrous sodium sulfate, and
was then concentrated under the reduced pressure. The crude product thus
obtai ned was purified by 35 chromatography on silica gel (Mega Bond Elut Sl
(varian) 10 m., solvent: n- hexane/ethyléﬁpetate) to give 4 93

Cycl opr opanecar bonyl oxy- 2, 3- di net hyl

trifluoronet hoxyphenoxy) - 5 trlfluoronethyl quinoline (13.8 ng, vyield
39.5% . [0157{ndarSyefiirsicr BXampl e Ths reaction solutlon was cooled, and

4- Acet oxy- 2, 3- di met 4-triflyoromnmet hox en

trifluoronethi ecﬁlﬁ'@%mmg ch 8 Were 4%93@8 bzfefflgga/t'on and were
2, 3-di net hyl - Méd w.ltHO:ﬁqs@kaﬁéww%rw)wﬁ or of Iwmmterewfauﬁnohim@-
(corrpound No. 436) 10 A sol lﬁ) on, of

4- ani no- 4' - t r bt (AEIREORERY 4thvﬂrewo%eﬁh?/ﬁfﬂﬁb‘?\%‘rﬂ}l‘”%*% With o 1 Hyl

2- et hy! acet Opa R @f-6-(43Mloko bRty @-Hyﬂil‘dﬁﬂﬁwmdm@th?'@mdm ved in 94

m. of xylene was heat under refluxé‘3 Qé EIS re CtIO ﬁ- Htlon

was cool ed, aﬂn'betﬁéy?gﬁaé%lﬁ)(flithﬁ QI8 63 -9 rt@UcShQ ?L'EP% WEE 5’5 85 m

1‘3 ' 'ttrg} lon angthﬁ% d@é@éﬂc%ﬁﬁyﬂﬂf&@@ﬂ@htmmmg aé. 1080 ¢oofl 2&°6 fomoeeof
rifluorome - 6-

trifluoronet hb}k‘ypﬁé]@lt‘ﬁaatiﬁyu,s@*lytlgngwﬁﬁrmm%rﬁgﬁin@t\ﬂyll nacetate was
rotrifl uoromeméh @_fi&jﬂed "ol leper ‘&%tdé?ft)‘@f@n)dﬂd deHey dhoxtur 3vas washed
i e

di met hyl qui no e crystals of_the m Xture

{
were stirred MﬁtBEaﬁur@teéd@ftlﬂé anhharsei¥eRt tWa%e‘éh‘?’h er‘é\?"?gouf@%f it for
2 hr. The rea ?Eeﬂogﬁ‘gbgﬂré"as THOG M %ir%@iuétt Wds anetified m,scbﬂmmradded

to the concen e m xture was ths t

t d,b
so vent was cbn@mmr@@hmd@n SHiCS cgat ur'@a”?"rfécg'r'ﬁ%‘é % g:r“g uct
purtt ed 8y gﬁi&@h%ﬁl{eam?&ra%wm Sthéﬁaﬁ%/etiﬁ tatepubagive cd

Syng’ L3t of sty b chlarorBr (b GhEr W@ﬁ?ﬂ@ méte
r T or ofet el AHbfifld g1l Sbchd &t 86108t 3 elcetoRGeyaEllondn G- (4-
(yield 26. 1% chj ousisgnzyl)-2,3- d:%)w(e hy!qumohne ({/leIHO{Snﬁ/r}y quinotine
[0156]
Synthesis Example 13
4-Cyclopropanecarbonyloxy-2,3-dimethyl-6-(4-
20  trifluoromethoxyphenoxy)-5-trifluoromethyl-quinoline
(compound No. 96)
5-Trifluoromethyl-6-(4-trifluoromethoxyphenoxy)-4-
hydroxy-2,3-dimethyl-quinoline (30 mg) prepared in Synthesis
Example 3 was dissolved in 1 mL of dimethyiformamide. Under
25 ice cooling, 4.3 mg of 60% sodium hydride was added to the
solution, and the mixture was stirred for one hr. Thereafter,
10.4 mg of cyclopropanecarbony! chloride was added thereto,
and the mixture was stirred at room temperature for 3 hr. The
reaction mixture was added to 5 mbL of water, and the mixture
30 was extracted with 5 mL of ethyl acetate. The ethyl acetate
layer was washed with a saturated sodium hydrogencarbonate
solution and saturated brine, was dried over anhydrous sodium
sulfate, and was then concentrated under the reduced pressure,
The crude product thus obtained was purified by
35 chromatography on silica gel (Mega Bond Elut SI (Varian) 10 mL,
solvent: n-hexane/ethyl acetate) to give 4-




Synt hesi s Exanpl e 15

4- Met hoxXycar bonyl oxy- 6- (3-chloro-5-trifluoronethyl pyridin-2 35

yl oxy)-2-ethyl -3 5 7-trinethyl aui nol i ne (conpound No. 685) A solution of
1: 52 g'of 4-(3-chloro-5 94

trifluoromnethyl pyridin-2-yl oxy)-3, 5- dlnethylanlllne 1.75 g of nethyl

2- et hyl - 3- oxopent anoate, and 0.92 g of p- toluenesul fonic acid dissolved
in 49 nL of xylyciepnapaheaaehonyhobey-2 g-1dimdtbry|86hi4- Thi s reaction

sol uti on was n I ed by
il tration and oo atnasY RReR RO SR RRCRo T HE ol BB R 8,25
dried to givei2ldBY5686)6-(3-chloro-5-trifluoronethyl pyridin-2-yloxy)-

2- et hyl - 4- hydr oxy- 3, 6 57];r|n"ethyl-quinoline. D net hyl acet ami de (30 nlL) was
t hen added to 1.97 g; 3‘f ]he to crystals thus obtained, and 0.38 g of 60%

sodi um hydgi dSm@esﬂsQEmrmfpla‘EI yI chl orof ormat e were added thereto at
room tenperat) for 2 hr,

and et hyl acetHs] S . gani c Iayer

was washed wi ttlmfhmmnelntivmmbam s(cmnoeuhrdatm whﬁéb ahd dedgetadXy-
pressure. The N V., GF Ir omat ography on
silica gel (BW6Y ' JOTEIN herfrcal Ltd., solvent: n-

hexane/ et hyl mmmmm@ohg mgnbiﬁfe QCom;zﬂemathmvcna?@pnyl oXy-
8 ol 1A e B oo 2
4- Acet oxy- 5- citlrtﬂ@o@méthmmmnymlz Q?yq; ociﬁ/)etihya 2dimettyibaet natetate,
(conmpound No. 679)
5GPl or opyr | AiFNG. §1 Gy i Pa THMEOFERIOAL ! Arel (FSTRbIRA MoO%edBl AT
sol'ution of 3. egieofwésclﬂémt@dfl (Jﬁd@hl aredy i flom- 21 yHroxy)&hid i react2088 g
o e e A0, P AL R e
reaction sgl utdglheotes brspcﬁnatatu@motambewmecmmsm&owmstm@(ameta hHwe
T xture of 5 chid on68(5- &t or dhyr | BKEEIS! ox - a. ryar Sy SipGetnyt-¢L @ @
triflucromethoxyphenyl)-4-hydroxy-2,3-dimethylquinoline  with
7-trifluoromethyl-6-(4-trifluoromethoxyphenyl!)-4-hydroxy-2,3-
dimethylquinoline. The crystals of the mixture (3.71 g) thus
20 obtained were stirred in 35 mL of acetic anhydride with heating
at 120 to 125°C for 2 hr The reaction solution was
concentrated, ethy! acetate was then added to the concentrate,
and the mixture was washed with saturated brine. The solvent
was concentrated under the reduced pressure. The crude
25  product was purified by column chromatography on silica gel
(BW300, manufactured by Fuji Sylysia Chemical Ltd., solvent:
n-hexane/ethyl acetate) to give 0.5 g of 4-acetoxy-2,3-
dimethyl-6-(4-trifluoromethoxyphenyl)-5-
triffluoromethylquinoline (yield 12.2%) and 1.07 g of 4-acetoxy-
30 2,3-dimethyl-6-(4-trifluoromethoxyphenyl)-7-
trifluoromethylquinoline (yield 26.1%).
[0158]
Synthesis Example 15
4-Methoxycarbonyloxy-6-(3-chloro-5-trifluoromethylpyridin-2-
35  yloxy)-2-ethyl-3,5,7-trimethylquinoline _(compound No. 685)
A solution of 1.52 g of 4-(3-chloro-5-




di met hyl qui noline with 7-chl oro-6-(5-chloropyridin-2-yloxy)-4 35

hydr oxy-2, 3-di net hyl - qui nol i ne. The crystals of the m xture thus obtained
were stirred in 40 nL of acetic anhydride with 95 heating at 120 to 125C
f.or one  hr. The reaction solution was ¢ entrated. The crude product was
purified by colum chromat ography on silica gel (BWB0O, manufactured by
Fuji Sylysia Chemcal Ltd., solvent: n-hexane/ethyl acetate) and was 5

artner s coreiiorapdefpysidincaspIcay, ety amiie, 0 535 ggorof
X i di n- 2- i i i
(yield 1)5/ 2% n&@n@"\d 122 g’n&tﬁxﬂ% ré:aynoa@/ and Iéebay 4 "B "S-

chl or 0-6- (5- Cbbmméu:%ﬁr@adu@xmssmeedl Met49! mii rofl dydetpi eias Hedmd 10
[0160] Synthesis Exa

4- Met hoxycar bywlq;rxyegﬁgt ﬁgr &l 7. ?p;%ﬁmtuch(sylgyon was cooled, and
trifluorongt h!heﬁ??é@?@@ét{égpfgﬂkﬁa‘!sn%ef@ n@tm 199 7i[tAationutanzh of

1.18 g of 3,5 hyl"- 5 fl h
1135 9 of metMErewagh aseg RopexemmoA Gnk e water yé%ﬁ?@#} Bhlddn; e
acid dissol vggo%ﬂ,éé 3{3 {yé%@ecmrd@it?mumdﬁhetmlwlﬁm Z-yoxy)Thi s

reacti on sol utl was coo and ethyl acetate a d sodi um bicarbonate

wat er were ad@e@thhbﬂehydFpéfh/rav@(?‘ﬁ(]‘rgéﬁla‘r’ thHHO P& The ethyl acetate
| ayer was MShﬁ%éftrioﬁaEétgﬁua@d(%SnﬁuLt\}oaé thencaateal e undzr gt bé trecluced

t
Ito ;lefs fﬂgfdnegt ﬂ'&ﬁa@iaxmﬁ svRined vrﬁﬂ n@ réf)@z@f 505/8 ﬁég'fﬁumﬁb\’%#fg%@?dthus
obtai ned vas gageq Ler Jrﬁe%}/Pfcl?I%rG'fWh\tbaWéﬁéﬂ dadedndhdregoo at! roov

sodi um hydri de an chl orof or mat.e were added the

room tenper at@mperriy i‘ﬁeacT"'@rmé%NﬁQ sreasdirged, aedoqMm hg'é‘? 59{" e
ror 2 hr. andelily! aRacbehol aibraks! ahidediivelien weater tvh@ﬁeaum atided. 0.

The organlc | ayer "was washed wth brine S cancentr ted und
reduced pressﬂyrl‘tf: TheaBiQdéay eF oMt Msrﬂ)‘éﬁ?l MEE phrieg uﬁﬂ cht¥ @r?at@a? phy
on silica gel (BR{0, é@'\.‘i’ﬁéé?“ﬂﬁé’ foHRdd Pgsire. Chefec @kubied prosielctent :
n- hexane/’et hyl”"acet ate and en recrystal | ﬁedofnr%mga_ hgf(at%%gbt&l
acetate to gi wad.parifiesh by el woxy e LRAtegyaphy g

manufactured by Fuji Sylysia Chemical Ltd., solvent: n-

hexane/ethyl acetate) to give 1,25 g of 4-methoxycarbonyloxy-

6~(3-chioro-5-—trifluoromethylpyridin-Z»y!oxy)-2—ethyl-3,5,7-

20 trimethylguinoline (yield 55.6%).

[0159]

Synthesis Example 16
4-Acetoxy-5-chloro-6-(5-chloropyridin-2-yloxy)-2,3-
dimethylquinoline (compound No. 679) and 4-acetoxy-7-chioro-

25 6-{5-chloropyridin-2-yloxy)-2,3-dimethylquinoline  {compound
No. 680)

A solution of 3.16 g of 3-chloro-4-(5-chloropyridin-2-
yloxy)aniline, 2.98 g of ethyl 2-methylacetoacetate, and 0.4 ¢
of p-toluenesulfonic acid dissolved in 100 mL of xylene was

30 heated under reflux for 16 hr. This reaction solution was
cooled, and the precipitated crystals were then collected by
filtration and was washed with n-hexane to give 3.09 g of a
mixture of 5-chloro-6-(5-chloropyridin-2-yloxy)-4-hydroxy-2,3-
dimethylqguinoline with 7-chloro-6-(5-chloropyridin-2-yloxy)-4-

35 hydroxy-2,3-dimethyl-quinoline. The crystals of the mixture
thus obtained were stirred in 40 mL of acetic anhydride with




35 2-ethyl-3,5, 7-trinethyl -6-(3-(4 trifluoromethyl phenoxy) propoxy) qui nol i ne
(yireld 72.29% . 96 [0161] 1H NMR data of the conpounds according to the
present invention synthesized in the sane manner as descri bed above were
as: sunmarized in Tables 15 to 25 bel ow. 94y [0162] Table 15 Conpound NWR
spectral data Solventlor M.P. No. neasurenent 2
7.94(1H,d,J=9.0),7.32(1H,d,J=9.0), 7.27(2H,d.J=9.0), CDClI3 167-169

6. 89(2H, d, J=9. I"Qa)atiﬁ 741 iilﬂ,(}?)to 2256(C3fldr;, ®)ne 227 ( JHhes )red CLids (dationn wva ,

730 o= st ar&ag@(%ﬁ"o%%(vwa@%f@ﬁ%” By Toftffitt <)

729( 2H, d, J=8. G@hrofn 88t sh —6n6)5;|| mw.mm anahUFeckired. By( Figjs),

Larone) 5 TIN5 @@q o 3 xesg gl ahetateand was

1.21(3H t. g= 72Fhrt?h@r3(rét|r¢stda¢ﬁz@bi frbrﬁ%:“hleﬁ!ade?eﬂ)yl Bc2a e §i8e8),53

? gg(iH48(j,H8,g8) 0[9512_3 afggbxx goélilﬂr g gi—)craorof)yrlds% ~2-yloxy)-2,3-
7.97(1H d, J= 8cﬁ}ne7trﬁﬂ &H1@|||de8(§')ela291(?|2%)~]%hd7)0 172 0g( lofi. 2h-acebekg-7-

AR N C N e T T

3.02(2H, q. J= 732)5%; 46(3H s), 2. 30(3H s), 1.38(3H.J=72) 10
6. 01(1 H, d,J--9 5) :(H(QH d,9.5), 728(2H d,J=8.3), 6.88(2H, d,J=8.3), CDO13
386.5), 2. i@( , 1.40(6H.d,6.5) 7.96(1H, (,J=9.6),
= 18- ﬁ')’

6. 88(2H d, J=8.9), 11 2.98(2H.t, J=7.8),

J
J=8. S
;'96(2 j t@bflu&&ﬁé‘B%ﬁ?H@w&Q%ﬂdﬁ@%)gcﬂ?goglmS@gt?hh;dogna N}l) 397)
(31(3H.s). 2,18(3HA) $2 @*QQ(m)fd J ) 9. 39(2H3d% %Q’Téthy% )
gggéﬂ S‘B’Lglg t@bﬂt&&%@rﬂygﬁ ﬁoﬁ)/%eﬁagéd%y}@ﬁﬂg@ 223;%(2 %Hdcﬁf) . m&thg( 38-s) ,
92( 2H, d, J=9.10 frgol@peffﬁnoate an 0178 of p- toluenésu!?on?c’ acid
dissolved in 38 mL of xylene was heated under reflux for 7 hr.
This reaction solution was cooled, and ethy! acetate and sodium
bicarbonate water were added thereto, followed by separation.
20 The ethyl acetate layer was washed with brine and was further
concentrated under the reduced pressure to give 1.38 g of 2-
ethyl-4-hydroxy-3,5,7-trimethyl-6-(3-(4-
trifluoromethylphenoxy)propoxy)quinoline. Next, 1.38 g of the
product thus obtained was added to 15 mbL of
25  dimethylacetamide, and 0.26 g of 60% sodium hydride and 0.6
g of methyl chloroformate were added thereto at room
temperature. The reaction solution was stirred at room
temperature for 2 hr, and ethy! acetate and distilled water were
then added thereto. The organic layer was washed with brine
30 and was concentrated under the reduced pressure. The crude
product was purified by column chromatography on silica gel
(BW300, manufactured by Fuji Sylysia Chemical Ltd., solvent:
n-hexane/ethy! acetate) and was then recrystallized from n-
hexane/ethy! acetate to give 1.13 g of 4-methoxycarbonyloxy-
35 2-ethyl-3,5,7-trimethyl-6-(3-(4-
trifluoromethylphenoxy)propoxy)quinoline (yield 72.2%).
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2.71(3H,s), 2.41(3H,s), 2.29(3Hs) 16 7.87(1H d,J=9.0), 7.26(1H, d, J=9.0).
725(2HJ=9.0), 2.71(3H s), CDCl3 185187 259(3H,s), 2.44(3H s), 2,23(311,s)
19 8.10(1H, d, J=9.3), 7.32(2H d,J=9.0), 7.24(1H, d, J=9. 3), 6. 92(2H, d, J=9. 0),
CRCI 3 122~ 123 2,72(3Hs), 2.42(3Hs), 2,26(3H, s) 21 8 40(1H, s),
7.36(2H,d, J=8.8). 7.01(1H s), 7.02(2H. d,J=B.8), 272(3H s), CDC13 130-131
233(3H,s), 224(3H,s) 22 8.15(1H.s), 7.33(2H d,J=8.9),7.19(1H,s),
8.93(2H, d, J=8.9), 2 1 @ s) 00013 160--162 2.38(3H,s), 2. 23(3H s) 23
8. 16(1Hs), 7.32(2H, 6.94(2H d, J=8,8). .3. 91(3 3
169-171 2.71(3H,s) . Hzﬁé’l%#%*;a 05 ]hsefé’(rﬂﬁg)‘leﬁ @FE?WH?%:@. 35% pPase>
7.04(2H, d, J=8;)enfic %%%Htﬁ)asa%cﬁ%%hé)sarﬂé&ﬁaih%fléé desdAabks) above
1.29(9Hs) 26 B 14(1 H, s e@g &, ég B 6. 93(2H, d, J=8. 8),
2.75(3H.s), COEre asiumwiarizego(n aélgsii’z)to 1. 18(3H, tJ=72) 26
18. 14(1H,s), 7.32(2H d,J=7.2), 7.11(1H s), 6.94(2H, d J 7 2), 2.74(3H,s),
00013 114-115 2. 64(2H CJ=8,4), 2.37(3H;s), 1.60-1.37(4H ),
.0.96(3H,t.J=7.4) 98 [0163] Table 16 27
8.18(1H, s), 7. 39(1H, s), 7. 33(2H, d, J=8. 0), 7. 20( 1H, s) , 6. 93(2H, d, J=8.0), CDO13 -
2.73(3H,s), 2.36(3H.s) 8.190 HA, 7.32(2H dJ=8.8), 7.20(1 H,s),
6.920, d, J=8.8), 28 3.00(2H, 4, J=72), 2.36(311,.), 2.26(3Hs), 1.38(3Ht,J=72)
CDCl 3 143-144 29 8.230H,;), 7.40(1H s), 7.32(2H, d, J=9.0),
0.93(2H, d, J=9.0), CDC13 - 3.24(1H mJ=6.5), 2.36(3Hs), 1.4((6H,d, J=6.5)
8.18(1H,s), 7.32(2Hd,J=7.0 , 7.19(1 H s). 6.93(2H d,.k7.0 , 30
2.97(2H.t,J=7.8). 2.38(3H s), 2.25(3Hs), 1.76(2H ), 1.50(2Hr), CDCL3
1237125 0 31 7.77(1 H d,J=11.4), 7.32(2H d,J=8.8). 726(1H d,J=8.1), CDO13
15§A 152 6.96(2H d, J=8.6), 2.71(3Hs), 2.41(3H s), 223(3Hs) 32

.89(1H,s), 7.30(2H d,J=9.0), 7.05(1H s), 6.90(2H d,J=9.0), 2.70(3H,s),
CDC13 148-150 2.39(3H s), 2.37(3H,s), 222(3H s) 34 7.48 (| Ha),
728(2H, d, J=8.8), 7.15(1H s), 6.91.(2H dJ=8.8), 3.93(3Hs), CDCl3 128.5-129.6
2.69(3H, s). 2.36(3Hs), 221(314,x) 35 7.70(1Hs), 7.36(2H, d, J=8.8),
7.32(1H s), 6.99(2H,d, J=B.8), 2.75(3H.s). CDCL3 149-161 2.42(3Hs).
228(3)4,.) 38 7.98(1H d,J=9.3), 7.32(1 H,d.J=9.3), 7.27(2H.4,9.0).
6. 87(2H, d, J=9. 0), 00013 123-124.5



3.42(1H m.
H, dJ=9. 017.36(1 H,d,J
.46(3H, s),
72(3H;s) .
7.49(1H.d, J=9.0),

2

2:

227(3H,s) 43 8.160 H,s), 7.53-6.88(4H m, 7. 05(1 Hs), 2.70(3H,s). 2.33(3Hs).
CDC13 159" 161 2.22034%) 44 8.01(1H, d, J=9.0), 7.62(2H, 44=8.8),
7.40(1H d, J=9.0), 6.96(2H d, J=8.8), CDCL3 194-195 2.74(3Hs). 2.45(3H,s),
2.28(3H,s) 46 8. 19tHIklig), 7.63(ZH d,J=8.8), 7,40(1)1,x), 6.98(2H,.d,J=8.8),
2.73(3H,s). CD§18omb8Ra 102 2. 44(3F) m%% g H) 46 7. piartied, D=9,)
7.50( 1H, dJ=9. 0. N7 _04(2Hm) 6 83(2H ny" 3 128-132 mat o)
2.47(3H, s) 227(3H s) 477184 (inkuds), 5320174, R6O| 17@).4.0=00), 11 ( 4H, n),C&mJD(ﬁtiﬁQ.
2.34(3H s). 2.22(3 )(im@%%mﬂmmMAHﬁ@%%de =9. 3)},
7.30(1)4,dJ=9.8), 7.15(3bbtflhadsB), 2sin =63 G 2hdnd 58, sdpien IBMB 118 120
2.71(3H,s), 2.47(3Fs), BsRMBH8N, 224®& 3H. s) 49 8. 13( 1H. k"
7.17(2H, d, J=8. By, 7. I0T 5.0 5 2% 6@9&,3;1 13_138- 140
2.35(3Hs) 25 B2(3H3), |y %ﬁﬁ ffé‘éicgn?s@%%é TS e '15%31'(521 »
. =9. )6 ov\ o U , S), | 2. A
2.48(3H.s). 2.»7(3H,s) d;!?‘g};}{“g'j;* ;dﬂ?@,,ﬁ;p“‘—“@‘g‘b‘? 1 | ol | Hzy 124
6. 93(2H, dJ=9. 0)5 3-33(~' ggﬂi’dd"sv i lz‘d".HsoHistzHﬂd-‘d%&ﬂs(%Ha‘ﬁsa)ﬁ SOCBH ST
221(3H,s) 62 7/92(%H, d, H Hal 2,644, 300) H5(6l o] T8 GPgHD, 25- 6. SILEHdH 1) 122~123
3.77(3H,s) . C13 . 75- 78{10@HEIN A, s )2 A46( 3H--§}2r2H3H-5)—5318~34+H s) .
720( 1H, s) 7.28-6. 55( 4H7 nwsﬂwn;auﬁ§r8®2m¢&qe%W§yﬂ"€t013 @it 98 -
2.36(3H,.), 2.23(3H 6) 87N TRURZAH 54 17 Bac1m d -9 o}
7.19(1H, d, J=9. 0), 7. 16- poBiHdH0m) 35184680 34,0 ODIBBHEEB o2y 69(sBEhas)
2.48(3H s), 227(3H's) 5 °%§-"—HE2T7£2L&4BS?’)“"2?°‘%¥‘1 MY 2o. 6 R7T(AHI M.,
3.81(3H,s), 2.68(31L,;) leo@Peld sl 7R0nd BN 72621266 3H.08014028.20( 314, X) 56
7.99(1H, d, J=8. 9), 7" 68( [pREtHmi=Es)BY4OHP, BIGKISE=8. 9) . 6. 99( DH. dJ£8..6), 0D013
167-168 2. 73(811, x 217148 (HalkeS 7329”@8‘ %ﬂ 3(2'%‘ %ﬁ = 2) o
7.62(2H, d, J=8. 7) éS(lﬁgﬁ gggg “9”@&% 479 %f)mz Tl Bl fhperee
8.18(1H,d,J=8.9), 7.54(1H,), 7.60(1H,d J=8.8), 7.37(2H,8.=8.6), cDGIS -
6.96(2H,d,J=8.6), 2.48(3H,8} '
8.01(1H,d,J=9,0),7.35(1H,d.J=0.0), 7.31(2H,d.J=8.8), 6.90(2H.dJ=8.8). | noys | 186~187
13 5.39(2H,5). 2.48(3H,5), 231(3H,2), 2.18(3H.6)
ia 8.12(1H,4,0=9.0), 7.35(2H.4,J=8.8), 7.20(1H.d.J=9.0), 707(2HAI=88) pona | 164~166
2.72(3H,5), 2.60{3H,s), 2.30{3H.)
7.81(14,d.J=8.6), 7.37(1H,d,J=8.6), 7.26(2H.dJ=8.0), 6.92(2Hd,J=0.0)] ~ora | q25~127
19 2.71(3H.5), 241(3H,5), 2.28(3H.8)
" 7.87(1H,dJ=9.0), 7.26(1H,d.J=9.0), 7.25(2HJ=9.0), 2.71(3H.s), cpoia | 185~187
2.58(3H,5), 2.44(3H,5), 2.23(3H.¢)
8.10(1H,dJ=0.3), 7.32(2H 4.J=0.0), 7.24(1H,d,0=9.3), 6.02(2H.d.J=0.0)) powe | 123123
19 2.72(3H,), 242(3H.5), 2.26(3H.5)
8.40(1H,s), 7.36(2H,d,J=8.8), 7.01(1H.s}, 702(2Hdd aa) 272QH8) | opor | 130~131
21 2.33(3H,s), 2.24(3H.s)
8.15(1H.5), 7.33(2H,4,J=8.9).7.18(1H.5), 8.93(2H.4.J=8.9), ZT1BHs) | opois | 160~162
22 2.38(3H,6),2.23(3H,)
8.16(1H,6), 7.32(2H.d,J=8.8), 7.27(1H,s), 6.94(2H.d.4=8.8). 3.91BHs) | coon | 1ga~171
2 2.71(3M,6), 2.29(3H.6),
8.12(1H,e), 7.97(2H,d,J=8.8), 7.04(2H,d,J=8.8), 6.88(1H.5). 2.69(3H8) 1 wpo3 | 164-~165
24 [218(3H.s), 1.25(9H.s)
8.14(1H.), 7.32(2H.4.J=8.8), 7.11(1H.s), 6.93(2R,d.J=8.8), Z75(3H=) | oumis | 120~121
25 2.69(2H,q.J=7.2), 2.37(3H,s), 1.18(3HL,J=7.2)
=7.2), 7.11(1H,¢), 6.94(2H,d,J=7.2), 2.74(3H,5), ~
26 g;gg:&vﬂs:}(zg;;&agsz) 1 60-1.87(4Hm). 0.96(3H£J=7.4) cocls | 114~119

2.45(3)4,:), 2.31(3Hs), 1.35(6H d,J=6.1) 40 7.960

=9.0), 7.28-6.60(4H ), 2.72(3H, s). CDCl 3 107- 108
2.28(3H,s) 41 8.16(1H s). 726(1H a), 7.30- 84(4Hr‘r)
2.40(3H s), CDC13 125-126 2 s) 42 7.92(1H d, J=9.6).

726-6.82(4H M,

2.71(3

ng,t(3H
CD013 100~ 102 2.47(3H.s),




2.74(311,;), 2.42(311,s), 2.27(311,6) 64 8.18(111,x), 7.60(2H,d, J=8.86),
7.33(1H's), 7.01(2H d.J=8.6), 2.73(311,x), ODO13 172-172.5 2,41(311,:),
2.25(311.X) 68 ' 8.44(111,:), 7,65(2H d,J=8.6), 7.18(1H s), 7.13(211, 4,
J=8.6) 2. 75(3HS), CDC13 138-139.5 2.36(3d1,;), 227(311,;) 76

8.14(1H,d, J=9.0), 7.60-726(4H n), 7.12(IH dJ=9,0), 2.73(311,;), COCl3 91-93
2.42(311,:), 227(3H.c) 80 8.43(111,:). 7.56-725(411.nm), 7.10(111,X),
2.73(3%@) 232(311. [@1639013 72-74 2.26(311,:) 83 7.95(1H d, J--S.8),

7.35(1H, d, J=8. 8) l%ZH d.J=92), 8.95(2H,d, J=92), CDC1l3 145-146
2.72(311, S) 2 FQW —228(311.%)-86-Z. ogmud J=01) 728 H-a—-F9. 1

T ZO\TT ry, O, JT1J.

), 7.15(2H,d,J -8 $) . 85 BOHDH 2 487 BPH L. CHTT 0 HETS 8824297 14,33 1], : ) -
2.60(311,:), 2|45(311. X$730ILRKEE ) g6
7.76(1H d, J=9. B), 7, 36( Jehoth1.306H Rdsk), 2000, 63)(212.088) 3H, S) , 10026(3'1'43&)144”/50%
- 87 7.91(1H. d} J=8%1), |[700@ek#78PIFsHE) 226RHIF ML TI=6. 8) . |6, J=8.B).
CDC13 106- 107 [3-97(3H Lo ) osa@rar R 11, x) 2.33(311, ;).
1.38(3H t,J=7.4) 9# 8. 16 %%ﬂ§4?§(@é&;%%éﬂﬁ?gs$ 4H, m ® 9?°fH3FdJ =6.9),
2. 73(311. x), CPCIr3—100-[88BGnA%), 7.522HkKI2T 08, zswtﬂm).)ssa(z%%ﬂ(ois H s) 91 8. 13g
H, brd), 727- 721 31137) , G2OGH24A). za&fsy)s).zzswemwmmwmaﬂ CIpCPSR.-| 22373853

H, c), 225(3H, s) H-36(3 2 go-8 ~~~?( .
H, br.d).7.30-7p1(31d, mi{ L;f CDC1d cpop2i5 (18,152
), 1, 76%2H, m, 1 /I(71 2H QGE % W) 1;; ) zﬁd“aﬂ"ﬁ,ﬂ; (

H br. d), 727- 728( 3Hggn) , 61 %:%f% %059“?§JS%ZW@H2M3”‘)C 3cpois | 148~150

2.35(211,m, 22h(3H,s) 1 Homl 43-129(6H lm—cp13 Y

II’ A=, n W MR )

8.11(111. br. d) 7,2§4-7.2 f{!mhls).n? d Hﬁ(dasu&g(zmyd—w?%%w S&ucmCCEﬂ.s’}-mss
2.55(211,d, J=7}1), 2. 26( BH& 535 38386\ 0 91(1 H.ml 96

8. 10( 1 H, br. d), 726 g 22( Blrbiime), Hos@ J2élﬂl7@b,(1ﬂ|—)9&9®()ﬂ®=87h2€35ﬁﬂs)),gu?e@( BH48)151 GDCL3
- 2.05(1 Hnm, 5(2H, pyam a6y m) 97

8.10(111, br.d) 726 - 20(( 73ty 1=y, 99618 L0l 3976008, BFIEREL D, |- rgciﬂ 123~1245

H, ) 2. 75(3H, s) 2.55 2. 3BAL. AYSORAZBI@H). $35CRAERV(2H m) . 8, 14( 1

H, br . d), 728- 7. F0T3F M, o0 ReRatrohsab) oo hbikiia oo =1 7| 3
J2=1.2) . 6. 43(1H. dd*91=1 sa%ezﬂgﬁé) 5 15(1H dd. 31 =10, 2, 12 %’"’6“5 o olike!
2340H 0. 2, 260H{sT—99

8. 13(i H, br . d). 127" 71 20( BRESHa 0039 Y et B\HE 245011, o)) *0BY (HTY |opo13

bor ey o B0or 31 e m [ ﬁﬁﬁﬁ ?gﬂ*ﬁfa%??%“b%%*%ﬂ Ok osots | oot
g. Ig(sHs),z.34 SHe) iR e -
. 15(111, br.d),7.3@37.21;@;1:;‘,?13,“7“.%’(2% G =h 28 288 on, fooeier | ot~ EbdL3 -

4 8.01(1H,d:J=6.0), 7.62(2H,dJ=8.8), 7.40(1H,d,J=9.0), 6.96(2H.duJ=B.8) pg 194~ 195
2,74(3H 5), Z45(3H.6), 2.26(3H,5)

8.1 9(1 HJ). 7.33(2“.(’.\]:8-3). 7-40(1 H.U)- 6.93(2H,d,d=—'5.a), 2-73(3Hvs)- CDG|3 1gg~192

48 2.44(3H.), 2.26(3H.)

6 7.91(1H,4,4=8.0), 7.50(1H.6,J=9.0), 7.04(2Hm), 6.63(2Hm), cbcia | 128~132
2. 71(3H,5), 2.47(3H.¢) 2.27(3H 5}

47 8.34(1H,6).7.26(1H.8), 7.11(4H,m), 2.70(3H.5), 234(3H,s), 2.22(3H.s) | COCI3 $30~134,

48 7.89(1H,d.J=8.3), 7.30(1H,d,J=9.3), 7.15(2H,d.J=8.2), 6.88(2H,dJ78.20 Lnog 118~120

: 2713 s), 247(3H.5), 2.84(3H.6), 2.27(3H.5)

48 8.13(1H,5), 7.17(2H,d4=8.3), 7.16{1H.6), 6.92(2H.d.4=83), 269(3H.5) | nneia 138~140
2.55(3H,s5), 2.32(3H,s), 2.21(3H.5)

50 7.87(1H,4.9=9.0), 7.25(1H.8.4=9.0), 6.86(2H.d.J=8.2), 6.89(2H.dJ=9.2)| pheus 120~ 121
2.80{3H.s}, 2.70{3H.s), 2.48(3H,5), 2.27(3H.6)

51 8.12(1H.s), 7.01(2H,dJ=9.0), 6.97(1H,5), 8.83(2H.dJ=9.0), 3.833H). | pesyg 150~ 152
2.69(3H,¢), 2.30(3H.5), 2.21(3H,8)

52 7.92(1H,d.J=9.5), 7.35(1H,dJ=8.6), 7.26-6.61(4H,m), 3.77(3H.5). cpoia 15~78
2. 711(3H.5), 2.46(3H.5), 2.27{3H,8) ‘

53 8.14(1H.5)., 7.20{1H,5), 7.28-6.55(4H m), 3.79(3H.), 2.71(3H,¢), coela 97 ~398

2.36{3H,¢), 2.23(3H,s)




. 16(1H, br.d), 7.

. 74(3Hs) . 2. 34( 3H, s) 1.41(3 H t,J=72) 100
7,21(3H, m, 7. 00( 2H. d, J=9. 3), 4, 30(2H, t , J=6. 6)
.75(3 H,a).2.34(3H,s), 1. 76(2H m), 1. 60(2H, ). 0.9 8(3H t, J=7.4) 104

30-

[0165] Table 18 103

oD013 -

2
8
2
8: 16( 1M br. d). 7. 30-7. 21(3H,m, 7. 00( 2H, d, J5§. 3) , 4. 30(2H, t, J=6. 7), ODO13 -
2.74(3H,s),2.34(3H,t),1,76(2H, m, 1. 60- 1.0(10H n), 0.88(3H,t,J=7.1) 105
8.19( 1H, br.d), 7. 43(2H,t, J=8.0), 7. 32- 7. 22(6H") , 7. 00( 2H, d. J=9. 0), CDC13 -
2. 77(3H, s) 2. 44( 3H, s)[ 0 1E¥%}
8.16(i H. br.d), 7. 30qu,g3ﬂ(3H m, 6.99(2H, d, J=8.8). 4. 07(2H,d, . k6.6), ODO13 -
2. 75(3H, s), 2. 34(8H)y2-G8 H-m) ;hCll 61 ié’?ﬁjﬁ-l_@(ﬂiﬂ)ﬁ}%(ﬁf‘bﬂ "’"
H, bd. d), 7. 30- 72{L( 3H4m) , § CDOI3 54~56
5. 46(1?—I dd, Jt = 11.('3,32m—1 ﬁ%&‘?ﬁ"k xg?&' =10.5.32=12) _ opd13 - hog
820( 1H. br . d) , 7. B2- 7s522( 3H s>7%&4)@%—@87&4&&@)&%}9@(32%) CRek3l 17s~180
2.76(3H,s). 2. 37(.3H_s) %i‘
H, brd), 7. 30- 721{ 3Hnd,, 6. JRe@kh el sl] 7BR).=86), 754 Bilhi3 )5, e SEBRAVIS) oy | 167168
2.47(3H.s), 2. 32 3HS 11 12-73(3H.6), 245(3H,5), 2.28(3H,¢)
7. 79(1 H, d, J=9. 3) , 7. 38- 7 |394Bd=d1), 1 beRdbwhlrGochiado ortrofeRBag, J=7. P) . DNEG- d6 -
1.97(3H,s). 1. 22(3Hft J=T2780H. 2 RaM.<), 227(aH,c)
8. 16( 1H, d, J--9. Iy, 7287 TH Hd, JET. 07, 13
oi | 3.94(3H.s)} 3.‘03(2&&55@3%“,& éé%é{f‘ffj#%‘aﬂphsé??ﬁ% Je0PR | 17285 6 1
H, d, J=9.3), 7.30-6.97(6% =74y 0D0T37}108. 6
2110 2.39(311,Kk), @. 30-22;6%3)3 5;{%};&?“5{%‘*‘8’ {_L‘:E%*i‘h" &§ 2535‘%*3‘ 8- B 16, )
3. 12( 2H, br oad) , 2622+ 44 >—Bot-2H-brioad),
1. 900kr osd) 116 8. 18( 1H|S <m7f§g,gﬁvaﬂm 783““"?"’?’&(’1‘%4"&) 7c®13(2H,9‘d~.93:8. 8),
2. 7M(3H. a), CDCE3—+45—% ASb L 25— 223( 3Hs)—118
7.90(1H, s), 721(RH, oh,ons.Egﬂgzﬂ @ff(?fifiﬂmly10{6*&9@(’(2%)63253%’ 8),| @dRO[ 3msyza CGDC13
141- 143 2. 40( 3150243 Tl 2.-22(-3H,-8)120-7-94{ 1 HIs)-
7 20(2H, d, J=8. 8), Teald(] 8@>93P BA=BI0)J HEHBY DR SFBIBHY) oo cRDC13s-4A8. [5- 120
3.01(2H. q. IJ=7. &) 2 41('?'17?(?'1‘?“59“‘«?(11‘#4‘?*1‘) 1-238(3H t J1=7.6) 101 7.94(111, :
), 720(2GH, d, J388, 5. 99(TBSHdHs N IBIOTLD, ms&nasae)spsma@m& - opols | 180~162
3.00(2H, q,J=7.5). 2. 40(%’14*@1"2@(333(13 oy §24@B 05 311x), 1.[37(3H t 1=7 6) 122
8.41011,x). 7.28(2 7 %ﬁg 8 Yso-at 73(3H, s,
COC13 100110 4 2. B0’ { S e Bub el dhoghy ¥ %’llf!% e
7.26(2H,d,J=8.7), 3.,13( 1d1®).q.=8h), iéh(ﬂﬂ»dn&#ﬁznl)hssﬁ&a&ﬁ{d&iﬂm xgm,ach;Lgs,.m
117-118.5 3. 02( 2H.°q, J=P9T§Hs). 202@B (814 2%J(3H.s1 2901 SABHIETA 7))
JO({1H,d.J=8.9), 7.28~7.20{4H.m), 6.99(1H,dJ=6.9), 2.73(3H.s), ~
%0 g.4g§3H.s)ﬁziB(3Hi) e ) eeta | 10071018
B.IA(1H br.d),1.27-7.21(3H,m),6.89(2H,d J=8),2.76(2H,q.=7.4), -
9 273H e2253H4). 303 LJ=7.6) ! coors
92 8,12(1H,br.d).7.80-7.21(3H,m),6.99(zH.d.J=0.0),2.7 3(5H.m), coo -
2.25(3H,#),1.76(2Hm), 14 7(2H.m),0.88(3H.L,U=7.3) .
B4 .br.d).7.27-7 22(3H,m),5.92(2H,4,J=0.3),2.13-2.6 8(5H,m).
83 2,36(2H,m),2.25(3H,6),1.78(2H,m),1.63(2H.m), 1.43~1.28(6H.m) CDOI3 -
0.81(H£.=02)
o5 8.13(1H.br.d),7.26-7.22(3H.m).6.99(2H.d.J=9.3).2.73(3H.s), cocia -
2.56(2H,d.J=7.1),2.26(3H,5),1.07(6H,d.J=6.6),0.9 1 1H.m)
£.10(1 M br.d),1.26-7.22(3H.m},6.99(2H,d,J=9.0),2.7 2(3H,5).2.28(3H.%), -
%6 2.05(1H.m),1.18(2H,m),1.11(2H.m) cpoi
. 8.10(1H br.d).7.26-7.20(3Hm},6.99(2H,4.J=9,0).3.57 P .
4 {1H,m),2.75(3H.5),2.52-2.38 (4H,m),2.25(3H,5).2.12 (2Hm),
8.14(1H br.0),7.28-7.20C3H.m),6 99 (2H,4,0=8.3).6.7 (1H,dd. J1=17.3,
o8 J2=1.2),6.43(1H.dd.J1217,3,02=10.6),8.13(1 H,dd,J 1210.2,02=1.0), cheis -
-12.74(3H.5).2,26(3H.5),
09 8.13(1H.br.d)7.27-7.20(3H,m),7.00(2H,dJ=0.8).8AB(1H.6L5.8T(1HE) | oy -
2.72(3H,8),2.24(3H.5),2.11(3H,6)
101 B.16(1 H.br.d),7.30~7.21(3H.m),7.00(2H,d./=9.3), 3.06(3H.). chbar -
2.75(3H,5),2.34{3H,5).
102 s1anbra73&qz1mnnavoodeJ-9m436&HqJ-70) cpel3 -
2.74(3H.5),2.34(3H,0), 1.4 H3H L. J=7.2)




124 8.60(111x), 7.31(2H d,J=8.9), 7.19(2H d.J=8.9), 6.92(111x), 2.41(311,;
), .CDC13. 163-164.5 2.30(6H,s) 8.42(11,x), 7.28-7.09(5H, m.
322(2H,t.J=7.8), 285(2H J=.5). CDC13 136”137 125 2.30(3H,s),
226-2.19(2H. m) 126 6.40(111,;), 727(2H, dli—7.0), 7.12(2H, d, J=7.0),

"99(0H, s), CDCI3 155-157 3.14(2H.t,J=6 ). 2.74(2H,t,J=6.3), 2.29(311, x),
.05-1.63(4H. m 127 8.15(111,;), 7.15(2Hd,J=9.0), 8.83(2H. dJ=9.0),
.74(3H,s), 2.43(3HB1650DCL3 160-162 2.26(311.x) 132 7.79(111,x),
.11(2H,d, J=8.0), 6.74(2H d,J=9.0), 2.70(311x). 2.51(311,x), CDC13 159~- 161
.41(311,x), 226(8hia18) 2 22(311 x) 133 7 790H . s) 7 11(2H.¢-3=0-0).
. 74( 2H, d, J=9.{0) , G% 9 4f B, 7 982 Ao B DB, =9 DBBABL A6/ 145 oo SD( 3H, S) |,
228(3H,s), 2.46(3171, x) [21at)2pgHOa T 2rahi a2 g0 RGBT B3 (1 Ks)
7.11(2H,d, J=8.18) , 6. 75(32dtllsat}iz87. Bda.mi.08dHe 3 arocareldieh)d 14Q-cé342 .
3. 01( 2H, q. J=7.16) , '¥. 50 344HS)e34(P 3 H(ZBIrf). 619 @HABEBAHLTN, L B8 BH. 1 J--17. 6)

136 8. 35( 1H, )7 T5(2 = 5 — ~TH3E $)
2. 40( At s) . Ut éos(no3%;&;&%&%{%@%@”@58@@”3‘?’?:9 peid D 0{1H. k),
> ) 5

ONNDNDDNO

6. 96( 2H, d, J=9. 10272 BHS -~ > A0r 3t sy ~TII5 2. 25(3H s) 138
,7.30-7. BA(TH A8 8] =6 8)

8. 40( 1H s), 7.|14(2, d, Z%\"E&ﬁ;;if@ﬁ@?,ﬂﬁxg&@. SR8 3k Spon . 42 311] 5)

CDCl 3 135- 137 [-2-36{3Hgsanptdas it o R b skawaasbogo0iidmo - 0- [ 2 OH|T
2.70(3H,s), 2.159( 34, x|sastitiadd€134429%)53€0N3k.B=1864282) 224 ( 3HCaYR 143 -
8. 140H, d, J=9. J).— 7. 36. BISBUENES ,=( - . ,-HFHLV,A
64-66 145 7.92( | khgS) , [BPXBBLaS? 374 gR(qHymT 002t GG ToP)4 94gH) o 3
cDoI3 1 222( H,(c) 8121_7 zﬂ‘f“ﬁ'ﬁ’(“?’l‘ﬁ‘:‘k)w.7.42 6#70(8?—!,.“.’}, 2-¥3( 334 )
2.33(3H,s), 2.[26(3f S) [sCHOBEY.BYISMHmMBLREISSIAIEFH: J=9. 1) ,co@s §O( 2H, d, J=8. 7),
7,39(1H d, J=9.11) . 6. 942X Hyy DO 3 147-151. 2. 734 3H-s)—2—45(BH, s) |
228(3H,s) 166 |8. 1§§!1H, b, 790, 2)0), 1 B0~ BE5( R, 70 1 (HR GBS HFHFTEN H s d=82) , -
6. 99(2H, d, J=8.15) | | JOYHeBG2OBSTE - ) 2 42(3H.s) 2. 27(3H s)15D
8.17(1H.s), 7.164(2,d, Jpdec6)d =oAL Bhdik591), 1.62086=26) 6dd2:88P Reidd( 3kis), | CDCI 3
1097' 110 2.39(3H,%§ , ‘p:sgmsma@mq%%29?<36@(1fﬁg't’iﬂ=m7 69( 28 _d_138. 7}
7, 11(ZH, d4J=8.17, J=1. 6) Jo.1airlebkod] 108607062 ok 1,672 2F72429-88( 3Udoh))], 1085-264 BH. S)
165 7.84(1H, s)l 7.'55( 214 sear-8307p02He 79( 2H, d. J--8. 7). 3. 94(3HIs) —CDC]13

137-13B £.11{1H4,d J=9.3), 7.28-6.96(5H,m). 3.12(21 broad), 2.62{2H broad), cpoi3 105~107

227 3Hs—CDCL3
o( BHepsiy| 2.387(3H. s),
23

2,721 AY

T8 [241(3H.s, 2.00(2H braad), 1.90(2H brond)

16 [BIBCIHE) 7.23(2HAU=B.8), T.14(IH ), TO12HAI=B8). 271EHE) | ool | 145~ 147
2.35(3H,), 2.23(3H;¢)

e [T90(IHe) 7212HAJ=08), TOKIHe), 6.98QHAN=08) 2T0BHE), | opgjy | 141148

2.40(3H,5), 2.34(3H.5), 2.22(3H,5)

120 7.94(1H.6), 7.20(2H.dJ=8.8), 7.14(1H.5), 6.97(2H.dJ=8.8), 3.88(8H5) | ~poa | 118.6~120
3.01(2H,q:J=7.6), 2.41(3H,5), 231(3H,s), 1.38(3H.t.J=7.6)

7.84(1H,5), 7.20{2GH,d.J=8.8, 6.99(1H,s), 6.97(2H.d.J=8.8), ' cDei3 -
121 2.00(2H.0.=7.5), 2.40(3H,6), 2.35(3H,5), 2.25(3H.5), 1.37(3H,1,J=7.5)
122 BANTH,), 7.28(2H.8.=8.9), 7.12(2H,d.0=8.8), 6.98(1H.s), 273(8H.8) | snaia | 109~110.5

2.30(3H,¢), 2.26(3H,s) -

BAS(1H.5), 7.26(2H.d,J=6.7), 7.18(1H,6), T.11(2H4=07), 8.86GH8). | opepy | 117~1185
128 1302(2H.q.=7.7), 2.33(3H,8), 1.40(3H£.J=1.7)
124 8.60(1H.¢), 7.3(2H.d.J=8.8), 7.18(2H,d.J=8.9), 6.92(1H.e), 241BHE. | sncig | 153~1645
12 2.30{6H,6)

8.42(1H,6), 7.28~7.09(6H,m), 3.22(ZHt.4=7.8), 295(2H.J=7.5), cocis | 136~137
125 |530(3H.6), 2.26-2.19(ZHm)

BAO(TH,8), 7.27(2H,dJ=7.0), 7.12(2H,d=1.0), 8.05(TH,e), cocia | 155~157

126 4.14(2H.4.J=6.4), 274(2HAJ=6.3), 2.29(3H,6), 2.05-1 83(4H.m)

8.16(1H.6), 7.15(2H.¢J=9.0), 8.83(2H,4.0=8.0), 274(3H.8), 2430Ha) | onois | 160~162
2.26(3H.9) :

779(1H.8), 7.11(2H.AJ=9.0), 6.74(2H,4,959.0), 270(3Hs). 2513H) | opppa | 159~161
132 1o41aH.s). 226(3Hs), 2223H) 4 -

127

7.79(1H,8), 7.11(2H.d.d=9.0). 6.74(2H,d.d=9.0). 3.9_4(3H,s). 2.71(3H.s). cooi 146~148
123 2 50(3H.5), 2.28(3H.c), 2.26(3H.6)




3. 01(2H, q, J=7.

7).

2.50(3H, s).

2.31(3H s). 2.25(3H.s),

1.38(3H,tJ=7.7) 167

824(1 H, dJ=92), 8.02(2H d, J=8.8). 7.33(1 H dJ=9.2), 7.16(2H d,J=8.8), CDC13

131-133 2. 76(
8. 02( 2H:d, J=8.
2.42(3H,s),
7.14(2H, d, J=8.

311, x),
8).,

8),

2.42(3H,s).
7.36(111. ).
2.30(3H,s) 182 7.88(1H, d, J=9.0),
6. 86(

7.20(2H, d,1.158. 8) ,

2H. d, J=8. 8), CDCl3 146- 148

228(311,9) 168 8. 49(1Hs),
2.77(3H, s),
728(1H, d, J=

9.0),

CDC13 193-195

5.99(1H, tt, J=53. 1, JEB1H6P. 71(3H,s). 2.61(314.;), 2.45(3H,s), 2.24(3H, s)

7.81(1H,d, J=9. 1)._729(1H, d, J=8. 1), 7.14(2H d,J=9.0), 6.86(2H. d,J-9.0), 183
5.90(1H ttJ=62 9 W 3 97(311 ) 3.02(2H g, J=7.2) 2 60{(3H-5}—EDCL3
103-104.5 185| 8. 12( 1H,|tk30m8.12)2HFBR(sTHQHIFSDRYHE. 21 ( 2H, ghok=P. 109~142
6. 99( 2H, d, J=9. D) 413 B2 q =7, ?-@?ﬁfﬁvﬂf‘?ﬂﬁ_—%“i"’ﬂ‘:1%3“# ) 73(3H_ ) .
2.42(3H,s). 2.26(3H S) |fasd@h itk 2rR), 6dikan e Fe DRdrkbh M2 D804) o, (2D (2465 J=9. 0) ,
6.98(2H. d. J=9. D), '186 H28aHaH, ttJ=53. 1, J=2.8), 3.95(3H. ),
3.03(2H q, J=7.17)," 2. 35([35ing J 1= droliR 10 ob(aH,0.0=00), SBsil S osnsROL M . 128 D1,
7.01(1H,s), 6.D8(2# d,J?ggagai, %35126- 128 189 5.92(1 Hf(:?':fa\]:éé. i‘,’gzz.s),
2.70(3H,s), 2.#Tt3HS CIET) 79T T S a0 6. OB (oH, M -
5.92(1H, tt. J=5B. 1,13&2. siﬁ},ﬁﬁ%’é{‘%‘ﬁ:’ S B T 8°%50( 2‘I3f"é]1??]:7. 7),
2.42(314,x), 2F3HBHS+SHIHtI=7 1928 A0 TH T2TCPH A J=8. 1),
7.12(2H, d, J=9. IL), 181 96(|}3! -'“,\"9'@561%’4%'?’2’-%%ﬂ*gﬁ?gg’ﬁf”f"ﬁﬁ% sop [, $eig)|
2.72(3H,s). 22 S ) SH . )~ OBt SHT
6. 93(1H, tt, J=5B. 0,+J2. 8).14(1R4,864.3mt-Ee(sHDRGEGH L 04 0B O 6O, (). J&7684) |
2.33(3H,s), 1.40(3H t J=7 4) 102  [0167] Table 20-7—82(HH—)
7.09(2H, d, J=9. D), G5 74(|R4HI) TR0 DsHm D). SO, A9FCHFLE3 1| cder2 | 6) , ~ 3. 9U( 3H. ;
), B.0L(2H q,JE72), 2 Ji#lfa) cDC13 155167 8(3HE =7 P)-268-7-836-H, s),
7.27-6.63(4H m , 5.,85( Ukl bl 3303 0k 2Rk SeReide®ey  ODCLB0D- 376
3.01(2H, q, J=7. 8), 15?50(%3#19\}:]7' 2 3(%5(%H ), 2 26(3H. s} 1.3B(3H-1--I=7-8} 209
8. 06( 1H. d. J=9. B) , 7220Hy.ehi1dl7:0.8)7 61 0B0 1061 .4J=o1) BHCAMEDI 280l , 146DB13
90.5-91.5 2. 700, s) 2.[a748F,245CHpaERM 5) 212 8 38(1H -
), 7.11-6.99(4H M, 6. 93({daiR)=0 780l 1Hs.6), 7botEH.4030,2), Reo@{BHE). | )on e SPCl g3~.d649| 57150
229(3H,s, 2.24 3H, ¢ 2 1|27 4k 0 2088 4) . 725-6. 87(511. i)
4.49(1H m . Y- 60y 7" /1@_@:@;),,_ﬁg@gdl;?e,,;,;B@,H;c)mz(m,&aészé.ﬂms.) B2 Rhbind-
1.34(6H,d, J=6. () 2%2 8. Zeoakk,224GHY. 06(2H, d. J=9. 0), 6. 94( FH. &= Q)
6.89(1H ;), ODPI3 IT3-T AR LT I8 TR 2hde, oo 006 B, 2. 27 %w S)ie—293{ 3H, ;
), 1.36(6H,d, JF6. 19532151’;53%&%@”:9_0), 7.50(1Hs) . 723- 7.°§£§ IH M.
6.81(1H, d. J=9. bj—CBCL3I7¢ B, HdJ=8.7), 3.04(3H.s), ~
165 ggﬁﬁ)ﬁ%z ;{s‘io}’a:zg e atania, 136(H camr.7) | OO0 | 197~128
8.24(1H.d,0=9.2), 8.02(2H,dJ=6.8), 7.33(1H,d,J=9.2), TIEEZHAIBB neg | 131~133
167 2.76(3H,5), 2.42(3H,5), 2.28(3H,¢) .
‘ 8.49(1H.5), 8.02(2H.4.J=8.8), 7.36(1H.5), 7.20{2H.d.J=5.8), 277@HEL | apops 193195
168 12.42(3H.s), 2.30(3H,)
=9.0), du=8.0), 7.14(2H,8,J=5.8), 6.86(2H.d.J=8.8), i
182 ;:gggﬁf{ﬁsg?zLﬁgg){iz?ﬂ(:ﬂ.l). o100, 2 4B@HE, 224(ak)| CPOR | T4O~IAE
=8.1), H.a4=0.1), 7.14(2H,dJ=0.0), 6.06(2H.dJ=9.0),
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2.33(3H.5). 1,38(3HL4=7.2)
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10 32335%31«3.;Z%szz(?aa".ﬁx 2.31(3H5), 1.37(3HLI=L7) eooR
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2.72(3H,s), 2.43(3H's), 226(3)1,;) 216 8.42(1)1,;), 7.55-7.00(3H m,
6.86(1H's), 2.72(3Hs), 2.33(3H,s), CDCl3 145-146.5 224(3H.s) 217

8.20( 1H, d, J=9, 0), 7. 640H, s). 7. 37(2H, ; ), 728(IH d, J =8.0), 2.75(3)1.;), CDCI3
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110- 112 6. 85(1H d, 8868} 2. 74(3H, s) 2.42(3H,s), 2.27(3Hs) 228
8.45(1)1,:), 7.81(1)1.%), 7.50(1H, d,J=8.6), 7.04(1Hs), 7,01(1H, d,J=8.6),
00013 123-125 2. Ta{dpd,.), 2.34(3)1,;). 227(3)1,;) 247 8. 15(1Hd,J--9.1),
7.28-6. 76(4H, nj. 2.73(‘1@1@ TOBHATSBRIGRIIIEG( 31 13 1001101, 5 1246
8.42(1 H,s), 7|18-'8 86( M. 7A %3‘”&"”3 @Hé%“”‘é 2A78080 ,,‘?5“‘68613
104- 105 249 7[89(IHT, SE [ A, J=9 '
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7.77-7. 76( 2H, Mp—F-36~7|3 ”"h 383 3=82) _ DMBO-ef—2—135¢3

oI O
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.36(3)1,:), 1 39(2§3H.t ?J“%?”’Z)“ 6 RIS ) 7 40-6 RQ(‘ZH% g -710('-)1.;),
.42(3H,s), 2.B4( ; a:@@msmz%a-m&w&@%(osmauéJ 257 1. 1

| 41- 6, 85( 4Hm) 3..3%%(324549ng50@(%@23@#1 730(aH.9), 136y P.D | Bekol T | 186
- 31(3H,5), 1. 37(3 H 1, J5ibarfd=eh9sobuSled G stehom), Taréheiéod, 1( 4H ‘?91 $8g~1&|4-| %),
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4-7.09(3H, m, 6.93 oz G TEY| 5501 on. 121
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228 2.74(3H.5), 2.343H,s), 2.27(3H.6)
247 8.15(1H,dJ=9.1), 7.26-6.76(4H.m), 2.73(3H,¢), 2.42(3H 6), 2.26(3H,s) | CDCI3 | 100~101.5
248 8.42(1H.8), 7.16-6.86{4H,m), 2.74(3H,¢), 2.36(3H.s), 2.27(3H.5) cDel3 104~ 105
7.89{1H,d,J=5.0), 7.39-6.89(3H.m), 6. 64(1H d, .1-9 0), 2.71(3H,8), cbois | 149~151
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2.43(3H.5), 2.27(3H.5)
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2.33(3H,5), 1.30(3H.J=7.5)




275 8.43(111,x), 7.35-6.96(4H0), 2.74(3H,s), 2.

37
116-118 '+ 7. 84(1 H s) 720(1 H dJ=8.9), 6.870 H, d
J
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11,;), 227(3H s) CDCL3
=2.8 , 277

6. 65( 1H, dd, J= 2.8), 3.95(3H s), 3.01(2H, q, 3
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J=9.1), 7.94(1 H, c) [0L68I(1H, d, J=82).722( 1H, dJ=9. 1), 0D013 G |
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1H

1
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H.d,J=2. 4 , 720(HL O, JH8)R: SERRLAEHARA2-8 U =7 7) [6 64(TH d, J= 8. 9),
5.90( 1H, tt, J=5B. 1 20=2. {HEsiape:pe.=0d. 1g%us) s.03atgr13 850K, 15(POR |o =41 )
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(3 38(3H.L.1=7.3)
815(1Hdd"91) 740—697(3H.m) sss(m dJ=91) )
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7.95(1H.6), 7.40{1H.dJ=2.6), 7.08(1H,dd,J=0.0.J=2.6), 7.01{1Hs),
332 6.88(1H,d.J=9.0), 593(1Htt,J=52.9,4=2.5), 3.58(3H,¢), cbeci3 116~117
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337 8.31(1H.d J=2.0), 5.89(1H 1t J=53.0J=2.7), 3.94(3H;s), coCl3 | 157.5~159
3.01(2H.0.J=1.6), 2.51(3H.6). 2.31(3H.s), 2.26(at.5), 1.30(IHAI=1.6) C

351 8.05(1H.br.d).7.71(2H.8),6.82( 1H,0),2.7 1(3H,5),2.46(3H,2).2.26(3H.s) cbel3 -

352 8.45(1H.br.d),7.76(2H.6),6.45(2H,6),2.71(3H,612.23{6H.5) CDCIs -

353 B.05(1H,dJ=0.3), 7.35(2H.s), 6.84(1H,dJ=0.9), 2T1(3H.6), 245@Hs) | opoys | 116~118
2.26{3H,5)

354 8.43(1H,5), 741(2H5), 6.45(1H,5), 2.71(3H.6), 2.23(6H,¢) coeta | 139~1405

363 8.11{1H,d.J=98.2), 7.60-7.00(0H,m), 2.72(3H,s), 2.43(3H,6), 2.26(3H.) | CDCI3 |- 129~130

364 8.41(1H.5), 7.60-7.04(8H.m), 2.73(3H,5), 2.94(3H5), 2.26(3H.5) -1 cpoi | 120~124

365 8.13(1H.d=8.2), 7.68-7.07(BH,m), 2.73(3H,¢), 243(3Hs), 2.27(3H,s) | CDCI3 | 132134

366 8.43(1H,e), 7.70~7.16(8H,m), 2.74(3H.5), 2.32(3H.5), 2.26(3H.5) CDCI3 160~181




Table 22 367 7.91(1H.dJ=9.0),7.44-7.35(5H, ), 5.21(211,s), 2.68(3H s),
2.47(3H's), CDC13 132-134 2.25(3H,s) 368 8.07(1 H,s), 7,44(2H s, J=8.3),
7.39(2H,d, J=8.3), 6.97(2H,s), 5.49(2H s), CDCl 3 1952-197 2.67(3H,s),
2.46(3H. s). 222(3H s) 369 0
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227(3H, s) 371 7.75(1H d, 9 0), 7.45(2H, d, J=8.8), 7.40(2H, dJ=8.6),
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272(3H s), CDC - AGTIH, S).
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387 3.94(5H.m), 2.87(2H,q.071.2), 2.55(3H,6), 2.39(3H,6), 2.34-2.31(2H.m).] cDCI3 | 101.5~1025

2.27(3H.), 1.34(3H.5)
7.90(1H.br.s), 7.44(14,4,J=8.3), 7.30(1H.d, J=9 0), 7.13(1H.d,J=2.9), cDCI3 -

424 6.93(1H.dd/=9.0,J72.9), 3.95(3H.5), 2.76(3H.), 231(3H.5)
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S T.52(1H,5), 7380 H.aa0=1.0), 1.2101,8), 704(1R,d.J=5.0), _
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1.38EH.LI=T4)

45 |zzatane). 2220H,0)

436 8,46(1H,5), 7.58(1H,6), 7.42(2H.d,J=8 s) 7.28(2H,4:J=6.6), 2.78(3H.5), cocta | 183~185
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438 |5700(1H,0), 3.03(3H,s), 294(3H,s), 2.71(3H,6), 2.28(3H.5)

439 8.40(1H,s), 7.32-7.18(5H,m), 3.18(3H,5), 2.74(3H.5), 246(3H) cpel3 | 148~149
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437 8.900 H.s).
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7.89(2H, dJ=8.5),

7.32(2H,d, J=8.5), 2. 81(3H, s),
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7.14(1H:ny, 2.72(3H s), 2.39(3Hs). 2.24(\:}% ) 636 7.880H,s),
7.39-7.36(3H,m, 7.28(1 H br.s), 7.10(1 n%s 3.95(3H,s), CDC13 -
2.75(3Hs), 2.30(3H,s) 644 7.89(1H d,J=9.2), 7.31-6.74(SH, m, 2.72(3H,s),
2.59(3H,c), 2.45(3)I9L73PCL3 84-85 2.24(3Hs) 645 7.91(IH,s),
7.36-7. 7T4(5H, 2. 70&3%1 s), 1.2, 38(3H s), 2.37(311,s), CD013 - 2.22(3H,s)
646 8. 10(1H, d, 4H, M), 6.89(1H,d.J=7.5), 2.72(3H s), CDC13
) 38?;& 3H)S) S?snitﬁ{@dﬂss) 645f8 41(4UT|HSI)0 1% (Mtﬂfihb(réHﬂ&thde@haH@)(v) 2-

S
7.10( 1H, d. J=8.

3. 01(2H, q é 7. 7) Zﬁ%%w)solattéh( ébhﬁiosé@&if@#mg-d on)lﬁéﬁloro 4-nitro-

129-130. 5 3. o BHLrOb ey henzane, oF oLoal A meaR3hetgide) 35
- 38(3H. CJ=7 ngdwo 4-Edbkemit ba:iyso heiiditl ghnd~820)4 7.4 S(0FH gtdesiLm
&

.83(1H, m th}%@ 30%%0@ M@Oégmz‘d =11),

lH 0. 2.
.33(0H. d, J= SC@)Fgoﬂaiﬁ g Sty

. 72(3H, S) 214%‘53He%1)ct|cﬁ1 2§6ﬁl‘§6n7 v&'?@ dofcéndrdiad 7u41QKe1f the reduced
,dd, J=9. 1, J=B. 3), 2h680 H, dd, J=8

' 77(1H, d18=2. m*;assyr%(ﬁl;rg;l a@tﬁzt@m ed tozgnd 85%§ge¢ Bpthe
,s), 7. 03(1HsdFBe and th §oﬁﬁ68h| Whs ﬁra%@(é’d"vﬁl)th me? 1?ﬁe556R&;5n

. 01(2H, q q J=7.7), zr@_s(asHs) (3H,s) gsHsa) 3HtJ_é_? 679
0;5-7 98(2H yas & ﬂqruiejﬁga@ qnd?(lﬁhed red ﬂf@é NEpc13
39-240 2. 72(3ds 1§é|dea 43(8Ad. pdsideel66Al %heﬁgﬁe%;ﬁﬁﬁtéé)cr)%t%% 1\He$rb

69(1H, d, J=8. 7 COC13 170-171 3H,
.4623H s), 2@%@&@) %Y85gf1’iliaté9n 7tq4(21vg 5)6 #94911 ‘P—f]d(f’ffz'br S( S),

166 1 H, gy = i
. 98( 2H, q£15 qg’”%%@gﬁ heaYient 8)?28@5&?11@%&% y%%%) 2 ’fﬂfjs),
375

. 94(3H, s), Jg, J=7.6), CDC13 185- 186 5 2. 48(3H s), 2. 30(3H s),
.24(3H,s), 1. 36(3H£ ]76) 687 8.41(1H s), 7.96(1H s),

. 93(1H, dd, J=8, 8 52(1H,s), CDO13 - 7.05(1H, d,J=8.8),

. 94(3H,s), 2. Ref ), 2.30(3H.s) 8450(1 H, dJ=27),8.00(1

,S), 7.620 H, @‘:v]ﬁﬁme@ls?-?’l(l Hoy) , 7. 240 By ddilFrifluoromethoxyphenoxy)-3-
20 trifluoromethylaniline (compound represented by formula (5))
Iron powder (72.7 g), 251 mL of ethanol, 103 mL of
distilled water, and 0.55 mL of 35% hydrochloric acid were
mixed together, and the mixture was heated to reflux.
Subsequently, a solution of 66.9 g of 4-nitro-1-(4-
25  trifluoromethoxyphenoxy)-2-trifluoromethylbenzene dissolved in
77 mL of ethanol was added dropwise to the mixed solution,
and the mixture was heated under reflux for 2.5 hr. The
reaction solution was cooled to room temperature, sodium
bicarbonate water was added thereto, and the mixture was
30 filtered. The filtrate was concentrated under the reduced
pressure, and ethyl acetate and brine were added to the residue,
followed by separation. The ethyl acetate layer was washed
with brine and was then concentrated under the reduced
pressure to give 61.0 g of 4-(4-trifluoromethoxyphenoxy)-3-
35 triffuoromethylaniline (yield 99%).
[0175]
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694 8.7,J=2.7),3.92(3H,s),3.02(2H,q,J=7.5),2.38(3H.s),2.33(3H,s), 1. 39(3H, t
CD013 - 700 8.23(1H,q,J=1,1), 8.02(1H,br.s), 7.80(1H.d,J=10.1), 7.70(1H 4),
CDC13 - 3.98(3H,s), 2.74(3H,s), 2,31(3H.;) 108 [0173] Reference Exanple 1
Synt hesi’s of 4-nitro-I-(4-trifl uoronethoxyphenoxy) - 2-

trifluoronethyl benzene (conpound represented by formula (7) 5 A m xed

sol ution conposed of 44.3 g of l-chloro-4-nitro- 2-trifluoronethyl benzene,
98 nL of N, N-dRekanenicecbxample 335 g of 4-trifluoronmet hoxyphenol, and 20. 4

g of potassi Uy G5 HQQal &Mas) 54 bFech Yial BHfIGAT N IchI) 1 b didzerde r
This reaction under € reduce pressure.

Et hyl acet at e {g@mpbemddapresentad by foyanuda (/M)dhe residue, and the

sol ution was washed py I | Wt ivo Ceht s a er
the reduced pressur e&ﬂﬁgﬁ@(gﬁgcar&&?a;tgdg%bfg lgng%éed;i .u(?e‘?@aﬁ‘]%i ?higﬁQtHPé'
preci pi tat 6d ccompaiseduafe50conl eaft & Nodimethydaretamddgi O &5.® of d62-

0279 - [ o174 Hipts SIAREIRHANEN N | 12 &' g *OF HCHIBBEARACEHISY. €
4- (4-tri f | uor ohieishoxiete sokybiod- was stirfedoatridh Hpl 49°C fier Z8npsund his
represented by,_f : r{sfi2 ; h 03
P or i st SEaAs e iy k‘@nﬁ%’?@aﬁ%ﬁ’yg;’ggm%%ﬁ@g ?am%?'e%ﬂ the

t oget her, and prexipitatedeciystateavede teoliectad by Silbedioanta give 241-8t9on
of 66.9 g.af 4-nitros] S 4. AN A i :
trifl uoror]r@t ho yphe%méﬁga i(fql E[(;)]Il%r;%%[‘ll‘%/? letﬁ'ﬁ%%e‘l 5}12200 %%Z rl!% 77(¥r1|_e‘gf
et hanol was ad®2d Wr)opwi se to the m xed solution, and the m xture was
heat ed under refl ux ﬁg{7§ 5 hr. The reaction solution was cooled to room
t_err})erature, sodi um (o 1bonate wat er was added thereto, and the m xture

was 30 filtercfefdheande Examplavds concentrat ed under the reduced pressure,
and et hyl acetgate ' g e E

separati on. T PGP Seet e : ased W s
concent ratied ufmbenpolund edpcesenpzddsufermalgi .0 g of
4-(4-trifluoronet hoxﬁ(%@g)%yc?degdus hydrogen peroxide solution (13.6 g) was
added dropwise to a mixture composed of 14.0 g of 1-(4-
chlorophenylthio)-4-nitrobenzene and 47 mlL of acetic acid.
The mixed solution was stirred with heating at 70 to 80°C for
20 1.5 hr. Thereafter, this reaction solution was cooled_ and was
poured into water, and the precipitated crystals were collected
by filtration to give 22.0 g of 1-(4-chlorobenzene sulfonyl)-4-

nitrobenzene.

[0177]

25 Reference Example 5

Synthesis___of _2-chloro-1-(4-chlorobenzyloxy)-4-nitrobenzene

(compound represented by formula (7e))
N,N-Dimethylacetamide (42 mL), 16.2 g of 1,2-dichloro-
4-nitrobenzene, 12 g of 4-chlorobenzyl alcohol, and 8.7 g of
30 potassium carbonate were mixed together, and the mixture was
stirred with heating at 100 to 140°C for 30 hr. This reaction
solution was concentrated under the reduced pressure. The
residue was dissolved in 100 mL of ethyl acetate and 100 mL of
toluene, and the solution was washed with water and brine.
35 The organic layer was concentrated under the reduced pressure,
and the residue was recrystallized from ethanol to give 11.77 ¢




35 trifluoronethylaniline (yield 999%9. [0175] 109 Reference Exanple 3
Synt hesi's of 2-chloro-I|-(4-chlorophenylthio)-4-nitrobenzene (conpound
represented by fornmula (7b)) Potassium carbonate (10.4 g) was added to a
m xture* 5 conposed of 50 nL of N, N-di matlkprﬁ acetam de, 19.2 g of 1, 2-

di chl oro-4-ni trobenzene, and 14.5 g of 4-chl orobenzenethiol. This m xed
solution was stirred at 35 to 40C for 2.5 hr. This reaction solution was
poured into 5@F Mchibrbeed(qvatidorobedzyexy prieaipiobatremk e \(yialds 46eD80).
col l ected by fiItragi aﬂr} 0 give 27.8 g 10 of

2-chloro-1-(4-chlor 9 | t hi 0) - 4-nitrobenzene (yield 92.5%. [0176]

Ref er ence Exalnéfgrénﬁgrﬁjagm@eos 1- (4-chl or obenzenesul fonyl ) -4-nitrobenzene
15 (conpound rrsented by forrrul 2 (7d)) A 325% a Qu h ou_- peroxi de
solution (13.& it S ii 310 A0

1- (4- chi OSODMaM héh metthghemen cﬂﬂ o‘tﬂndﬂ-re resetatedacb _forFhalai xed
sol ution was st| w t eating at 70 to 80C for 20 1.5 hr. Thereafter
this reaction t|on was cool ed and was poured into water, and the

precipitated Crystal@@/ﬁb@oﬁ@lhﬁﬁél@dnzbylft:hlmaﬂeo 23.19i g@ a8 @dded
1- (4-chl orobenzene sul fonyl)-4- nitrobenzene. &017 ﬁ Refergence Exagpl e
5 Synt hesi s ofdr@PYRISSr o- FO (4-@hi dPEREHE) | o£PTIROREE obR & cofpoul?

reprgseﬂlt ed b{nbﬁ?@‘%‘l@rdﬂ@b&ené‘ Rinld r1183f3v: C@‘b a”&ﬂﬁn(ﬂ@mﬂdhlokﬁjé’. g The f
i chloro ni trobenzene or obenz o]
30 potassi®m éafméﬁ)zuﬂ@rrbwrﬁ%(ﬁgr é’t”% hegHRg %£ ‘@ iff?% 6‘/\1& a%@'l"l”gﬁ
wi th heating. Snl%dte‘éi d48pwiee ﬁﬁtﬂy mtT*UfSMaf?ﬁtﬂWQﬂer somrumrr wesuene
concentrated under the re uced press

di s ved 100
L pf ethyl 2 G iR GBS 201GEnE ThRITINECS 3P L B (793L° ary
wi th water a”%e@)’dﬁ&‘%:o@%ﬁﬂe WEIBRME mwrs%ﬁjﬁpﬂ@m&trb@TrMergteﬂ hend
reduced pressur
brine. The organic layer was concentrated under the reduced
15 pressure. n-Hexane was added to the residue, and the
precipitated crystals were collected by filtration to give 24.0 g
of (2-chloro-4-nitrophenyl)-(4"-chlorophenyl)methanone (yield
81%).
[0179]
20 Reference Example 7
Synthesis of (4-amino-2-chlorophenyl}-(4'-

chlorophenyl)methanone (compound represented by formula

{5f))

.........

Iron powder (12 g), 42 mL of ethanol, 17 mL of distilled

25 water, and 0.09 mL of 35% hydrochloric acid were mixed
together, and the mixture was heated to reflux. Subsequently,
(2-chloro-4-nitrophenyl)-(4'-chlorophenyl)methanone (8.9 g)
dissolved in 12.8 mL of ethanol was added dropwise to the
mixed soiution, and the mixture was heated under reflux for

30 one hr This mixed solution was then cooled to room
temperature, sodium bicarbonate water was then added thereto,

and the mixture was filtered. The filtrate was concentrated
under the reduced pressure, and ethyl acetate and brine were
added to the residue, followed by separation. The ethyl

35 acetate layer was washed with brine and was then concentrated
under the reduced pressure to give 7.56 g of (4-amino-2-



and the residue was recrystallized fromethanol to give 11.77 g 110 of
2-chl or 0«1 - (4- chl or obenzyl oxy) - 4- ni t robenzene (yield 46.9%. [0178]

Ref erence Exanple 6 Synthesis of (2-chloro-4-nitro phenyl) -(4'- 5

chl or ophenyl ) met hanone (conpound --repreggqted by formula (7f))

2- Chl oro-4-nitrobenzoyl chloride (23.1 g) was added dropwise to a m xture
conposed of 11.8 g of nonochl orobenzene and 13.3 g of al um num chl ori de.

The 10 ni xed shlardpinempl - 64 -chéaroghenydanetiaaonaoyield %) -and was
t hen added dropw se @9 ﬁj mL of warmwater. Further, toluene and ethyl
acetate were added { ? m xed solution foll owed by separation and

washing with Qdetmmbecfa(m_ﬂQEGBV\/ater and brine. The organic Iayer was
concentrat ed : Xane\ Was de

resi due, and tHe
give 24.0 g Oénfés@ﬂilt@i Wf@nmud)@_f(_gm (4 -chI orophenyl ) et hanone (y| el d

81% . [0179] 20 Reference a
(4-am no- 2-chl orophi?lgm (QEX hl%’?% Sﬁ:yﬁﬁh’eﬁﬁatﬁlgﬁgc( c%%gouwngreraegpexsent ed
by formula (Séa_);étlhe mm@ebf(ﬂ/@bho‘ﬂsbhﬁnofacedhﬁaeladd@d rthesetd; srid | ed

25 t d hl.

Che mi xt ur o vi8eHRIRENTS WrLneatedaidbatuRfilg RicrentBeSubagh Bhtty, 3

155 e of et ol e hoea dr piae (o e e @"9"9”"““3"*’%% "

mxcure s heRl G RlisRr Nart iRt PEE SadoAs TpL vhidcas AOBMAE AdRA | hen

ﬁ':o' e? to rogdlrob&ﬂ@@r aburthie Sﬂ@lx?m lsg(tlatlbm?t FTM eso lwdion he:rasaddeated

ereto, an ur e .Wwas ere e |1t

under the red! E'éﬁ‘r éorajréhelf'ﬁywaasclﬁgpeCgﬁggﬁr?ﬁﬁsﬁg%%mcﬁgﬁ Kt he

LESI due, foll Wﬂﬁ.@rby I§t¢ﬁﬁr@¢¢tfate W edddd 36 tvetraixed agauticas fadoveeldwi t h

brine and was LNeR SONBEN LAl PYhadiity WitR BRRSCIrREERN P akeilly Gafel® o
15 was concentrated to give 3.0 g of 3-chloro-4-(4-

chiorobenzylaniline (yield 100%).

[0181]
Reference Example 9
Synthesis of 4-nitro-4'-trifluoromethoxy-2-
20 trifluoromethylbiphenyl (compound_ represented by formula

(7h))
i-Bromo-4-nitro-3-trifluorobenzene (2.5 g), 2.1 g of 4-

trifluoromethoxyphenytboric acid, 9.3 mL of ethanol, and 18.3 g
of toluene were mixed together to prepare a solution. An
25 aqueous solution of 0.93 g of sodium carbonate dissolved in 9 g
of water was added to the solution.
Tetrakis(triphenylphosphine)palladium(0) (0.067 g) was added
thereto, and the mixture was heated under reflux for 4 hr. The
reaction mixture was cooled, ethyl acetate and distilled water
30 were then added thereto, followed by separation and washing
with brine. The ethyl acetate layer was concentrated to give
3.54 g of 4-nitro-4’-trifluoromethoxy-2-trifluoromethy!biphenyl
(yield 100%).
[0182]
35 Reference Example 10
Synthesis of 3-chloro-2-(2,6-dimethyl-4-nitrophenoxy)-5-




111 chl orophenyl ) -(4'-chl or ophenyl ) met hanone (yield 95% . [0180]

Ref erence Exanple 8 Synthesis of 3-chloro-4-(4-chlorobenzyl)aniline
(conpound 5 represented by fornula (5 g)) lodine (1 g) and 50 nL of acetic
acid were m xed together, 2.53 g of 50%phosphoric acid was added thereto,
and the mxture was heated with stirringto reflux. Subsequently, a

m xture conposed of 3.2 g of (4-am no-2-chlorophenyl)-(4" 10

chl or opheny! ) pgflpreneetingl p\aidineof (agatipouad drapresantied opfidrseut® t he
m xed sol ution, This solution was heated under reflux for 134 hr, was then
cool ed and wa&Z red into water. Ethyl acetate was added to the m xed

lsgl g?l on :‘Ng[sl gxg nt.lzxr/g%p@ﬁl%frb?g t&iﬂu@@@mémwﬁ?hd@nen . );;? Eygngcefgh e
i (yield 18@% im@iéif" —m?rapiwwf %Hﬂlb ?h@% F'm ERBRNL
LT ety i et ooy v

1 g of 4- tAll Pl@o‘ﬁ%t ﬁ%&?tpr%tnﬂlé)gol! 1§§ gﬁ :?Qrsﬂﬁf—‘ r?ol*’ (aa:r’itPr?s 3

9 of tol Ue”en’i‘&tﬁr@ wad EQORIdeethyt Brepate aﬁhcﬁQhS't:HéI m@te?%@fﬂéem@n
sol ution of O. sodi um car bonate di ssolved in Was added
DkebTngonoeY

to the sol uti aﬂdedréhﬁaet@( fellgnad |hn s mbyonl 2ad R Nas
added theret g ea@%hwea téattkér fayée weatasheadeiatesf ngaw 200r g bie3-

reacti on m xture was co et hyl acetate and djstilled water 30 were then
added t helret oChiona-dnd, 6yd%95hﬁt .%ﬁitér@mmwwb-Swth brine. The et hyl

acetate Iayer 4
4-nitro-4' -t r| ?ﬁ%? 255%?}% Igmﬁéﬁong?ﬁyl gl phenyl (yield 100% . [0182]

353Ref er ence Exanpl €0183dynt hesi s of
3-c¢hl oro- 2- QR@TQP@HEE@X&M’EIUP phenoxy) -5 112

Synthesis of _5-chloro-2-(2-chioro-4-nitrophenoxy)pyridine

15 {compound represented by formula (7a))
1,2-Dichloro-4-nitrobenzene (19.2 g), 12.9 g of 5-
chloropyridine-2-ol, and 10.4 g of potassium carbonate were
added to 50 mL of dimethylacetamide, and the mixture was
allowed to react at 90 to 110°C for 15 hr. The reaction mixture
20 was cooled, ethyl acetate and brine were then added thereto,
followed by separation and washing with brine. The ethyl
acetate layer was concentrated, and the precipitated crystals
were collected by filtration. The filtrate was concentrated, and
} the crude product thus obtained was purified by column
" 25 chromatography on silica gei (BW300, manufactured by Fuji
Sylysia Chemical Ltd., solvent: n-hexane/ethyl acetate) to give
15.75 g of 5-chloro-2-(2-chloro-4-nitrophenoxy)pyridine (yield

55.2%).
[0184]
30 Reference Example 12
Synthesis of 1,3-Dimethyl-5-nitro-2-(3-(4-
trifluoromethylphenoxy)-propoxy)benzene (compound

represented by formula (7i))
2,6-Dimethyl-4-nitrophenot (5.2 g) and 12.6 g of 1,3-
35 dibromopropane were added to 19 mL of distilled water, the
mixture was stirred, and 7.51 g of a 16.6% aqueous sodium



trifluoronethyl pyridine (conpound represented by formula 7a
2,3<Dichloro-5-trifluoronethyl pyridine (1.04 g), 0.8 g of

2, 6-di met hyl -4-ni trophenol, and 0.5 g of potassium carbonate 5 were added
to-3 nL'of dinethylacetanm de, and the mixtjyye was allowed to react at 155
to 165C for one hr. The reaction m xture was cool ed, ethyl acetate and
distilled water were then added thereto, followed by separation and

washi ng wi th dnidrexid@hesadubipin asesathenyadded tbatein.rat fartbegi vihe. o1

g of 3- 1o chl - 2= - di Yl = 4-0i ) 5 i f | $xys4 di ne
(yield 100%. rﬂ[’gtfé'% aﬁ%f gﬁgﬁég @éﬁ&%@%@ﬁ?ﬁg?g"ﬁ%’ 248 YR 3?/‘]’
]:%- chl Fr o2 ; § )Zaqumm 4sndtum)1pHey_1ibm/>9ipi¢r istHogion sfqrcdnpbiind Thgr dgaetian by
or mul a a - ro-4- 0l e g
chl oropyri di nén%xé'% gﬁh%é)l(&oieé’oéﬂgotgéggfu%é%%ﬁgo)ﬁgtdé%mi?g Waed%egdtdoe%o L
of di met hybacdharete, faldwdd by xseparatisn ahldowesishing emidh &rime. t ofhaoC
for 15 hr. The,keact] ] Xt 20 S I t n I wer e
t hen added thgertgsli, ét?%lalrﬂsme@w% s\g\égr aﬁ?ﬁhsgﬁr shiuﬁ]gﬁév'\ftﬁ"%r idrnegj.rd%%
ethyl acet at presgarepaamcbntieet ratdd pnddute wasi piurified ddystcalgmmere
collected by filtration. T Llte r e .
product thus &&rginﬁétogxfﬁp%ﬁr{’bi ééll?éi @%quh%ﬁg}uo%;&gBﬁéaoR%ﬁma
gelh (BV\B;)O, hnfﬂx,m/a::a tL(Eledqrﬁ;zaFm,itd.,lgyL\gmta ?hbmkamle/etbyl amtaka) :to give
n- hexane y ate iV . o) T e i
5. chl or o- 20( 24 i/or 8- 4%hi 1 G BRORI BIRPRRKY 1ot -dimety 95 it olgazens,
Ref;alrence Exzﬁrrlpdmﬁt,lz.%)@tdﬁ%es pgg%jhrﬁ,- (Dgcr?eghpf J%C‘Irmlftuaromeshgh}ghergol, 2I
tr_l__ uor onet )4 epoa(. -EI’O (0] .gjze;n ?TB%U%O r@p%gg%m}@ c ¥b ﬂl’aw a
(7)) 2 6 D miDhy Pt JHNEFRRRESRREE "and 35, & of >3 45
di br onopr opanevges erveisteéeld tbgegzﬁer;L aofd ditse i Miistunat eras theated xatr80wde
tSLIeF]r :gaegn?héf@(ﬁﬁo@ f,’iqfrr ﬁqg'h t/(’hgﬁﬁgoyéaéﬁghu%Ht?ionhmé’xdcﬁﬂeﬁo'alﬁd QRa¥as
15 then poured into water, and the mixture was extracted with
ethyl acetate. The ethyl acetate layer was washed with a 2%
aqueous sodium hydroxide solution and brine and was then
concentrated under the reduced pressure to give 1.28 g of 1,3-
dimethyl-5-nitro-2-(3-(4-
20 trifluoromethylphenoxy)propoxy)benzene.

[0185]
Preparation Example 1 [Wettable powder]
Compound 90 30 wt%
Clay 30 wt%
25 Diatomaceous earth 35 wt%
Calcium lignin sulfonate 4 wt%
Sodium laurylsuifate 1 wt%

The above ingredients were intimately mixed together,
and the mixture was ground to prepare wettable powder.

30 [0186]
Preparation Example 2 [Dust]
Compound 90 2 wt%
Clay 60 wt%
Talc 37 wit%
35 Calcium stearate 1 wt%

The above ingredients were intimately mixed together to



m xture was heated under reflux while adding 2.46 g of a 30% aqueous

sodi um hydr oxi de solution for 5 hr. The reaction m xture was cool ed, and

et hyl acetate and brine were added 5 thereto, followed by separation and

washi ng- with brine. The ethyl acetate |aygr was concentrated under the

reduced pressure, and the crude product "Wwas purified by colum

chromat ography on silica gel (BWB0O, nmanufactured by Fuji Sylysia Chem cal

Ltd., solventpraphexangsiet hyl acetate) to give 10 4.97 g of

2-(3- brom)propoxy)-Ll1 i(y met hyl - 5-ni trobenzene. Next, 1.0 g of the

product, 0.57 g of 04 B/l uor onet hyl phenol, 2 niL of dinethyl acetam de, and

0.36 g of pot @pghHEahbERANep | e8! - Mt eifididectdecentadet he mi xture was

heated at 90 to or ?’&ﬁ r. The reaction solution was ﬁfﬁl\ﬁﬁ" and was

15 then poured into BPUNMh 80U he nixture was extracted with*Ye ﬁ

acetate. The ethyl pcRtlimé@wafompammeed with a 2% aqueous0set¥aim

hydr oxi de sol ution and brine was t ..concentrated under_the, reduced

pressure to give 1. ﬁ@?‘deéfﬁoll,%ﬁ]%@xﬁ@ﬂhg"e‘l%l QRPN 4 20 56 \tds

trifluoromet hyl phenpyyypkpeerypRNapRaaryl @t8el Preparation Exgnpt@o 1

[ Wett abl e powder] Conpound 90 30 wt% Cl ay 30 w% 25 Di atcl)maceous earth 35

W % Cal ci um | i gnin Siie @ave dngredients aNeraupemaageaeously, fxgd e

i ngredi ent s RIS I TES péplirseniigfidTe coARBntRgtali Xt ure was ground to
er.

prepare wettable po 30 [0186] Preparation Exanple 2 [Dust] Conpound
90 2 wt%1@ ay 60 WiPL8Fdi ¢ 37 wt % 35 Cal cium stearate 1 wt % The above

i ngredi ent's weiepRhti Exarbed fQEShhRIsT O 114 prepare dust. [0187]

) Compound 2 5 wt%
. Bentonite 40 wt%
Talc 10 wt%

15 Clay 43 wt%

Calcium lignin sulfonate 2 wt%

The above ingredients were homogeneously ground and
intimately mixed together. Water was added to the mixture,
followed by thorough kneading. Thereafter, the kneaded

20 product was granulated and dried to prepare granules.

[0189]
Preparation Example 5 {Floables

Compound 2 25 wt%
POE polystyrylphenyl ether sulfate 5 wt%

25 Propylene glycol 6 wt%
Bentonite 1 wt%
1% aqueous xanthan gum solution 3 wt%
PRONAL EX-300
(Toho Chemical Industry Co., Ltd.) 0.05 wt%

30 ADDAC 827
(K.I. Chemical Industry Co., Ltd.) 0.02 wt%
Water 59.93 wt%

All the above ingredients except for the 1% aqueous

xanthan gum solution and a suitable amount of water were

35 premixed together, and the mixture was then ground by a wet
grinding mill. Thereafter, the 1% aqueous xanthan gum



Preparati on Exanple 3 [Enul sifiable concentrate I Conpound 90 20 Wt % 5

N, N: Di net hyl f or mram de 20 wt % Sol vesso 150 (Exxon Mobil Corporation) 50 wt %
Pol yoxyet hyl ene al kyl aryl ether 10 wt % The above ingredients were
honogeneously m xed and di ssol ved to prepase enul sifiable concentrate. 10
[0188] Preparation Exanple 4 [Ganulesl Conpound 2 5 wt% Bentonite 40 wt %
Talc 10 wt% 15 Cay 43 wt% Calciumlignin sulfonate 2 wt % The above

i ngredi ents weptutionogtkding yegnauriadawateniwaee eagdeiixda tBgedReENdnat er

was added to %)?Qdﬁ‘c{ttlérﬁrepé g,rllwqﬂla f#Bakpugh kneading. Thereafter, the
u

kneaded 20 product was %ran ated an r| ed t'o prepare granul es. [0189]
Prepar ati on Exanpl e[BifB oabl es] Corrpound 2 25 wt% PCE pol ystyryl phenyl
ether sulfate ) ) ; ¥112% aqueous
xant han gum soratT oI 3 —PROWE ono  Cf gqustry

\L/\zd ) 0.0%w % 30 ADmm;je(leaf ctﬂskmrwnngncmsdr@meéer Qfd5) Cmggvaﬁ%
e L R A g S R
t(r)\get hfe: » and di e x0u¢iesngm;atleluier¢ogwcmmdatmnal byt thei addigom of .2 50%
tever et Gy PoE BTG L ASTOE L% s
the cabbage leaf disk by means of a spray gun, and
10 cabbage leaf disk was then air dried. Five larvae at the
second instar of Plutella xylostella were released in the cup.
} The cup was then lidded, and the larvae were reared in a
chamber at a constant temperature (25°C). Three days after
the treatment, the larvae were observed for survival or death,
15 and the death rate of larvae was calculated based on the
observation results. As a resuilt, for the compounds according
to the present invention shown in Tables 15 to 25 exhibited a
death rate of not less than 80% at a concentration of not more
than 200 ppm.
20 [0191]
Test Example 2: Pesticidal effect against Spodoptera litura
A cabbage leaf disk having a diameter of 5 cm was
placed in a plastic cup. Test compounds, which had been
diluted to designated concentrations by the addition of a 50%
25 aqueous acetone solution (Tween 20, 0.05%), were spread over
the cabbage leaf disk by means of a spray gun, and the
cabbage leaf disk was then air dried. Five larvae at the third
instar of Spodoptera litura were released in the cup. The cup
was then lidded, and the larvae were reared in a chamber at a
30 constant temperature (25°C). Three days after the treatment,
the larvae were observed for survival or death, and the death
rate of larvae was calculated based on the observation results.
As a result, for the compounds according to the present
invention shown in Tables 15 to 25 exhibited a death rate of not
35 less than 80% at a concentration of not more than 200 ppm.
[0192]




Test Exanple 1: Pesticidal effect against Plutella xylostella 5 A cabbage
| eaf disk having a diameter of 5 cmwas placed in a plastic cup. Test
conpounds, which had been diluted to designated concentrations by the
addi tionh of a 50% aqueous acetone sol uthqp (Tween 20, 0.05%, were spread
over the cabbage |eaf disk by means of a spray gun, and the 10 cabbage

| eaf disk was then air dried. Fi ve Iarvae at the second |nstar of Plutella
xyl ostel | a welest éaanedei : ' 2

| arvae were reared |n ch t | .
days after the tregt qaﬁ]n‘ggﬁg 5552( \‘;1\;2%\2 r%saer fggﬁgg%#gﬁ\(/g@g W
15 alnfl the deplahteé(ﬁm ]Ea‘ maEMeswhaleal cidstt ednbpouadsn thnchobgér \baem)n
results. resu r the
Shown 1 Tabr U8, o BealalfrERTRBRERIREBT: B9, £hR pURIGBRTRE YL 2"
g)ggf?nt (rja|t5 Opa htemls mefonéh@miulﬂm ATwedd 2@,191!])5%}; w;‘emﬁpeead over
cidal effgec ns 0 Itu b f_di.sk '
di aneter of 5 IBﬁ] E}ﬂ%cg%'ofdrﬁ)éip%é Plé%ﬂ'ﬁ ae%ag%#r?%uﬂgbs Lﬂﬁ%g
ggﬁgougl ;gte teggtaab@@ee geaf QiTi\sAzgwe@ntMghb ansdbied. heTglrm‘ealfter of tmrsdm\zse
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u S en an e '
chanber atla §S%‘8E§f ﬁt at%%%traﬁ% W@tur@h¢§y@ﬁyﬁyﬁ @%Q{Sﬁgfqérﬁl‘eg?%ent,
Tgfvggrx\gg \é\ﬁrge?ﬂ?tﬁégl\te(ihfeolameﬂvv@{)e Qn"bsl!?fa.lelfd fand?mhévdéaimdelaahe ad
ul at,e ase observa , I
the conpoundst B@co?‘@?ﬁé t B€nhe® E 3?5}4?‘3 Imﬁé;ﬁ?péﬁé@ﬁ%éﬂ iﬁg§§glrg§Hlt5t?%or25
%?;blt}] Sﬂ gog%ts@mtmmfre@guts% hesa :témﬂtﬁ&%rath@ comepentrrds |acm:ooﬁimgt

M/zus persi caé A%%HE'?Q‘%EAEA@V@PE'P%%%(%W al'li fr@ggﬁigf g‘g %gf%ﬁm‘%%ggl ced

in a plastdgc %@b&hﬁa@iﬁf gOMMese dharvgios hada heawcerdiraticad ofondeshgmet ed
concentrations b% gO% add| t ion of a 50%

[0193]
Test Example 4: Miticidal effect against Tetranychus
cinnabarinus
20 A kidney leaf disk having a diameter of 2 cm was placed
on agar. Seven female adult mites of Tetranychus cinnabarinus
were released on the kidney leaf disk. The female adult mites
were allowed to oviposit in a chamber kept at a constant
temperature (25°C) for 24 hr. The female adult mites were
25 then removed from the kidney leaf disk. Test compounds,
which had been diluted to designated concentrations by the
addition of a 50% aqueous acetone solution (Tween 20, 0.05%),
were spread over the leaf disk by means of a spray gun, and
the leaf disk was then air dried. Thereafter, the leaf disk was
30 stored in a constant-temperature chamber of 25°C. Seven
days after the treatment, the test system was observed for
hatching of eggs and survival or death of larva ticks and
nymphs, and the unhatching rate of eggs and the death rate of
larva ticks/nymphs were calculated based on the observation
35 results. The sum of the unhatching rate of eggs and the death
rate of larva ticks/nymphs was determined as the total death




5 aqueous acetone solution (Tween 20, 0.05%, were spread over the cabbage
| eaf di sk by nmeans of a spray gun, and the cabbage |eaf disk was then air
dried. Thereafter, ten larvae at the first instar of Myzus persicae were
relfeased in the schale. The schale was tjhen |idded, and the | arvae were
reared in a 10 chanber at a constant tenperature (25C). Two days after the
treatnent, the |arvae were observed for survival or death, ﬁ@ })he death

rate of |arvadatias &8 auraset, b‘@geﬂw@mqm@om&feraﬁ&tqréwewt B8SEN
result, for tggv ggav@r?i@ ﬂétﬂ s {8 Ed‘%ﬂoéﬁﬁ‘ﬂ?&ekj”a’%éﬂﬂ rsbOWT hot

Tables 15 to eath rate of not less than 80% at a
concentration legs rtbltafrrﬁﬂt% ahancaooe pipiatigm od3pot Teare thamPBOAPPMR¢ i ci dal

ef fect agai nst Tetri@ﬂ]@]@z ci nnabarinus 20 A kidney |eaf disk having a
di aneter of 2 cmwa d on agar Seven ferral e adult mtes of
Tetranychus cifesibExample SeGontsoéafte el Ipdeax gtelpteltds femal e

adult mtes were alfe%ﬁgﬂhpp%hggzlww adu??aBB% iﬁﬁﬁ}te@t g@ ClRR$ ﬁgﬁed

tenperature (25C) f mtes were hen Tenoved
fromthe ki dneyoriceftrations Tegt tbenpaddidion whi eh H@to baananuut egetene

desi gnat ed coneqniio| gg@e*@ﬁ 128, WHIION efe SQHBAUCOYTeRCTOARC rice

solution (Twe WEré spreaa’dver ans of a
spray gun, and;eetdimgse(f? dByE afiertdomirggy somed inTadlaaticepot theMeansdi sk

the treatont Ot ST RN oEpk: (ITREER BL G § BRHGD. O TRSfealter i BUE Bhser

survival or de(at\harm‘d Itayva pllakBCanyllndyafpha;ndahant ﬂ@r\mmaathth@ $%€‘éﬂ@f

cgas and the RSkdl ¥ Ealliel AR HERIMKTII IR RARE thaURE dipsecrge the
death rate ofpdtawes t!neksuahdre@hslnﬁhthdeha&?vaerw&rasretaf@dtU‘na’d Chenthen gt
Shown 1 Tabl db cppstihs SAERRPRIUE 23560 IR dals, BfRT e teugpenty |
concent r atson tife hatvaereerdanbs60vepnior pargnalsomedeativampide the deathol
effect against _laodel.phax JLE 8L I4Ped based on the observation results.
As a result, for the compounds according to the present
invention shown in Tables 15 to 25 exhibited a death rate of not
less than 80% at a concentration of not more than 500 ppm.
20 [0195]
Test Example 6: Control effect against Trigonotylus
caelestialium
One wheat seedling was immersed in test compounds
which had been diluted to designated concentrations by the
25 addition of a 50% aqueous acetone solution (Tween 20, 0.05%)
for 30 sec. This wheat seedling was air dried and was then
placed in a glass cylinder. Two larvae at the second instar of
Trigonotylus caelestialium were released in the glass cylinder.
Thereafter, the cylinder was lidded, and the larvae were reared
30 in a chamber at a constant temperature (25°C). During the
test, the wheat was allowed to suck water through the bottom
of the glass cylinder for feeding water to the wheat. Three
days after the treatment, the larvae were observed for survival
or death, and the death rate of larvae was calculated based on
35 the observation results. As a result, for the compounds
according to the present invention shown in Tables 15 to 25




Test compounds, which had been diluted to designated concentrations by the
addition-of a 50% aqueous acetone solution (Tween 20, 0.05%, were spread
over four rice seedlings (7 days after sowing) sowed in a plastic pot by
means 10 of a spray gun, followed by air {drgyi ng. Thereafter, this pot was
covered by a plastic cylinder, and ten |larvae at the second instar of
Laodel phax striatellus were released in the pot. The pot was then |idded,
and the | arvaexibitetear ddath etehafieot dess dheom it at eapeaneen $atisT) .

Three days aft er the tre n 1 e | arvae were observed for survival or
death, and thé& d?e%tt H"O'Fea?émg'fgpgréaﬁ ‘was cal cul ated based on the

observation resul ts[OiB&S]a result, for the corrpounds according to the
pr esent mveq.tig h . b £ Q. 4 a.de at e of not
| ess than 80% &t -e&xonee JI95] " Test

SEEZSF: ﬁ 6\A5/a§0|nt rolsgtlactmabter meafWag@udlt[yﬂtusa rfmzxelr:f:f's(i1(zilclrnmncdealWi(’Béar
desi gna?ed coﬁgﬁt‘f\@ﬁ d?q HE (2)§Vn%(§fd' W%ﬁggf %i‘sg@%é‘g %Egggzzgt (")l'ﬁgt
Z%Us\ggnt gl\r/]\'e%rﬁcguendﬁ% f(Whrt(h iSEhadThllse@heatdlhﬁmﬂ i nbo waslesignatedd
of TrlgonotyFG§C@5&W@EPﬂ§ Iass&géeE? ’iﬁgbmgf %[ﬁgsdaaéb EVﬁﬁ%dggetgﬁéar
IESLS?; t 2{ at fg,grllsgttsiblrﬁme\&@ﬁ ZtDI C{Bi%"/oe)n@etrleesbmyae inean awaumt 86 2 mh
al | owed t&° su@l&’%a% e%’%r fH%PF%)rﬂ staYﬁ?eg Epé{‘ét GS%W?E ?’W]%%}’P@adl ng
‘Qﬁts Z;Vte 3 ]ng \ghe%ltc\?acp”mg%rd%maéag IaEbadtm t@ﬁtmastic th,lamdaéOV\éemaEe
Calpul at ed badéigh @fsagm_éss‘ém& s iiete "REaSRd f A 5B, The
ggmg:ltngz aagge{ hlwatsg@%]gﬂilﬁd pupg;ﬂgétdgmt%/@gt &gwwallimwédbltes stsndo:asalla
t han 500 ppm c?@jgg]e ar‘-i‘plcé”'“/5 apks ?%?QI%T téjfgcg?tg S:g: ﬁgtF %% gygm)re
tagaC' Geilﬂél %fﬁeﬁt@wbt%altﬁ@énwa%heutpesnsomm zshsdrvied fom isordiealetoar
and was p aCec(':lG:O:—Jntha gﬁtde{hé’\ec}éaeti Orb ecgégf)snwa;rsesétalculated based on
the observation results. As a result, for the compounds
according to the present invention shown in Tables 15 to 25
exhibited a death rate of not less than 80% at a concentration
20  of not more than 500 ppm.
[0197]
Test Example 8: Pestcidal effect against Thrips palmi KARNY
A cucumber leaf was cut into a size of 2.5 ¢m square and
was placed on a water-wetted absorbent cotton. Test
25 compounds which had been diluted to designated
concentrations by the addition of a 50% aqueous acetone
solution (Tween 20, 0.05%) were sprayed in an amount of 2 mL
over the cucumber leaf from an spraying tower. After air
drying, this cucumber leaf was placed in a plastic cup, and ten
30 larvae at the first instar of Thrips palmi KARNYU were released
in the cup. The cup was allowed to stand in a chamber kept at
a constant temperature (25°C). Two days after the treatment,
the larvae were observed for survival or death, and the death
rate of larvae was calculated based on the observation results.
35 As a result, for the compounds according to the present
invention shown in Tables 15 to 25 exhibited a death rate of not




conpounds whi ch had been diluted to designated concentrations by the
addirtion-of a 50% aqueous acetone solution (Tween 20, 0.05% were sprayed
in an anount of 2 nL 10 over the cucunber |eaf froma spraying tower. After
air dryi'ng, this cucunber |eaf was placeddn a plastic cup, and 20 fenal e
adults of Bemi sia tabaci Genn. were released in the cup. The cup was
turned upsi de down and was allowed to stand in a chanber keBt at a

const ant t enpéess than 39Ch. aFaveo negstregion rfrnehanoredhaenb00t RBNpest s
wer e observed for SLtrC)\ﬁjr?/@L or death, and the death rate of the pests was
cal cul ated based on'"ttie"observation results. As a result, for the
conpounds acomiparative xamesent invention shown in Tables 15 to 25

more than 500 ppm | [(ABHOURA N S0 RGeS, BEOE0; SR/ hec, Undpl

pal m  KARNY Acompuoioerd |Maf 46sdeatribetd in dapanese2 Patemtstgar 86338 7 has

pl aced on a water-wett or . on.,. t A n i

been dil uted t\QSeEf:é\éfegﬁjfggeggﬁoir[f'%%%hcz@%!)ngc%\;}/_ﬁﬁ hgcgg(rﬁ ﬁ%ﬁ&og ﬁg%%gﬁgous
acetone sol utdeycrifedem T8st EaHvplesrt pbayethenresultsronare gis 3h@wnover
t he cucunber I.ea.I, t1‘){&30 an spraying tower. After air drying, this cucunber
| eaf was pl acdl 1 astic cup, and ten 30 larvae at the first instar of
Thrips ap Imi KARNYUO#I®] rel eased in the cup. The cup was allowed to
stand in a_ch r pt at a constant tenperature (25C). Two days after
the treathBnt ,a-gﬁﬁ—ﬁeégarvae were observed for surwvival or deat-h—anrd-—the-
death rate of larvae was cal cul at ed—based on +h&eBWLAIS | opn-+
As _a result, for the compounds acc i § nt iLapdaigra
Tab} es 15 to 25 exhibited a death y,éoégggp,g %&E?ﬁféﬁﬁfgﬁman 80%mbb&inu
concentration of not nore than 500|ppm 0198] Corrparasf”\'/aée'%?atpl e
Conpound No. 136 dwa€dntia@dn, gpnV\D 98/ 09460 apab 5 cEopoundSNb. 46 deecrilbed
i n Japanese Patent No. 2633377 wefe tested for ijnsecticidal acfivity

according to tg‘g%sggttﬂpods descrg’hed in Test Exanpgles 1 to S. The results
were as shown 0 0 0 0 0

Compund
No. 136

P 2633377 ;
Compund P! 0 10 0 0 0
No. 46
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in Table 26. [0199] to Table 26 Death rate, % Laodel pha Tetranychu
Plutella Spodopter Myzus x s xylostella a |itura persicae striatellus
cinnabarinu s Concentration m 200 200 500 500 500 wo 98055460 0 0 0 0 O
~V~-0 Conpund No. 136 JP 2633377 Conmpund 0 10 0 0 O No. 46 120 CLAIM
1. A conpound represented by fornmula (I) or an agriculturally and
horticulturally acceptable acid additidagsalt thereof: ~YS Xi O-R Y4- %Y
z~- - R2 WB W2WL. XZ/ N R3 X3 (I) gm@@p R1 represents a hydrogen atom
an alkali netal, an alkaline earth nétal, ~ optionally substituted C, _18

al kyl, COR4 wherein R4 represents optionally substituted Cl.18 al kyl ;
optionalhy substituted C2.18 al kenyl; optionally substituted C3.13

cycl oal kyl-; opt coraund rpsssenteddey tormuial(Ryartan agriopbunatigesidn R5

represents tl | | tit 1 | kyl, optionally substituted
Co" 15 o eEnfRuh AR teBHER Sl Semionsr et of | RoRr wherel n Ro and
R7 each i ndependently represent a hydrogen atomor optionally substituted
Cl.18 al kyl, or SO02R8 wherein R8 represents optionally substituted Cl.18

al kyl , Ry

Ys X1 @]
Z-
Y4\{)Y T S Ra
W, /\RN1 N | e
W X5 NT R,
Xy
S0

R4 represents

wherein

a hydrogen atom,

an alkali metal,

an alkaline earth metal,

optionally substituted C4.45 alkyl,

COR, wherein R, represents optionally substituted C1.45 alkyl; optionally
substituted C,.1a alkenyl; optionally substituted Cs.q¢ cycloalkyl; optionally
substituted C4.4 alkylthio; ORs wherein Rs represents optionally substituted C..
15 alkyl, optionally substituted C..1g alkenyl, or optionally substituted phenyl; or
NRsR; wherein Rg and R; each independently represent a hydrogen atom or
optionally substituted C.45 alkyl, or

SO2Rs wherein Rg represents optionally substituted C+.45 alkyl,

Rz represents a hydrogen atom or optionally substituted Cq.4 alkyl,

Rs; represents optionally substituted Cy.15 alkyl,

wherein, in Ry, Rz, and Rj, the substituent in each of the optionally
substituted groups is selected from the group consisting of halogen atom; Cq.4
alkyloxy; Cq.4 alkyloxy-C..4 alkyioxy; Cq.4 alkyloxycarbonyl; nitro; cyano; formyl;
trifluoromethyl; trifluoromethoxy; acetyl; acetyloxy; Cs.4 alkyl, provided that this
C+.4 alky!l is not a substituent for the alkyl group; and Cs¢ cycloalky! optionally



R2 represents a hydrogen atomor optionally substituted Cl.4 alkyl, R3
represents optionally substituted Cl.18 al kyl, wherein, in RlL, R2, and RS,
the substituent in each of the optionally substituted groups is selected
fromthe group consisting of halogen atom Cl-4 al kyloxy; Cl.4

al kyl oxy-Cl. 4 al kyl oxy; C1.4 al kyl oxycggfonyl; nitro; cyano; fornyl;
trifluoronethyl; trifluoronethoxy; acetyl; acetyloxy; Cl.4 alkyl, provided

that this : i 0, substituent for the alkyl group; and C3.6
cycl oal ky?u%ot{tlétoe?a@/ba@f% éstt(} Stituted by hal ogen atom alternatively R2

and R3 t agfdrhativelgR LSRR t0§ERaNreprdiIre i-(CIH .S wheteindm 13 oX4, and X3

each independently represent a hydrogen atom a halogen atom Cl.4 alkyl

op'l[) i onal | wta)%s}]ar}%%ecew rimi@wﬂqltk emr,egaan?aqh:ydr@g@ptatl@rlrwaWalogen |
by hal odBhaiGi 2ot PBroG el by SRR A e G MY IR ©

si mul t aneQubskiutE8PHE R gEn MERPIEN., a?}kwgk%@rbb@\gr ®pEBhallg dupstiagea Byom or

CYl, W2 represents a nitrogen atom or represents a nitrogen
atom or Oalggepatandstra, latcyanben WL represents a nitrogen atom W2 and W8

represent C Y2 and G Y3, respectjyely; en represents a nitrogen atom
Ui and VB repPEORRETAa Xkt @nebXs pbinimulippeOlHy RREss St % biTEER < *a
nitrogen gtem W and W2 represent C Y1l and G Y2, respectively, Y1, Y2,
Y3, Y4, and Y5 each independently represent a hydrogen atom A, or B,
provi ded Whatpnasentdd nitv@gematormBor@specti vel y represent C Y1, C Y2 and

C- Y3, at |east one of Y1, Y2, Y3, Y4, and Y5 represents A wherein A
r epr esent¥2 5ERfESEPISS B INdEeERN AFYM AHe-Y oup consisting of: CL 8 al kyl which

i S subst ifu \gelected fromone or nore hal ogen
at ons myg#%grfgﬁgﬂfﬁg g%é?éﬁ %F&hiq#]&gr\zaht, Cl-4 al kyl oxy substituted by one
or nore hal ogerovitieds thdt| crhany Viie tepresente @ riirbgeneatom, aWd @Add Wy

al kenyl oxy substituted by one or nore hal ogen atons which may be the sane
or differepfesen? & Yal &hd-Yahrespedivelisswvhent\Wd nepresantsra miffegen &Y.

ai 1 or ontV" 800 B es B A G B by e R o B T b o
e hal B oo o oy bt he Py o Y T ey e L4 6 e oy whi ch
i s subst MiulYedYhyY.o@adoYs asch indepgandlyespsasentaarhydrogen atom, A, or B,
provided that when W4, W, and W; respectively represent C-Y+, C-Y>
and C-Y3, at least one of Y4, Y3, Y3, Ya, and Ys represents A,

wherein A represents a group selected from the group consisting of:

C1.s alkyl which is substituted by one or more groups selected from one
or more halogen atoms which may be the same or different, Cs.4 alkyloxy
substituted by one or more halogen atoms which may be the same or different,
and C,.4 alkenyloxy substituted by one or more halogen atoms which may be
the same or different;

Cas alkenyl which is substituted by one or more groups selected from
one or more halogen atoms which may be the same or different, C4.4 alkyloxy
substituted by one or more halogen atoms which may be the same or different,
and C,.4 alkenyloxy substituted by one or more halogen atoms which may be
the same or different;

C1.s alkyloxy which is substituted by one or more groups selected from
one or more halogen atoms which may be the same or different, C4.4 alkyloxy

substituted by one or more halogen atoms which may be the same or different,



one or nore hal ogen atons which may be the sanme or different, Cl4 al kyl oxy
substituted by one or nore hal ogen atons which may be the sane or
different, 122 and C2-4 al kenyl oxy substituted by one or nore hal ogen
atonms which nmay be the sanme or different; C2-8 al kenyl oxy which is
substituted by one or nore groups selectiggd fromone or nore hal ogen atons
whi ch may be the sane or different, Cl-4 al kyloxy substituted by one or

T e 5 ReAOED TR 5, SR ool o AR 50 o

di ffer entthe@bn&@klgyﬁaémar bonyl which is optionally substituted by one or
nore hal ogen atons whi ch may be the sane or different, and/or Cl-4

al kyl oxy subdtig a{mmxyom@lm lmtdosiém@gehya@wmmqm geguise selestedine or

diff | kyl h | | db
nal ogen BTG AITc oty PHEOR e bR SRk dhe aing TRk Foxy
substit Utaﬂl@;léyy SQB§t|th'tedr95/€br{'@bpﬁ%}eaﬁél@e}ﬁ@téﬁlsn@ﬁ|dP\e S 3E s@e or

di fferent; enylthio which is optionally substituted by one or nore
hal ogen C&ﬁ@mtv@md: Iﬁlznﬂa@lkeeylohg ssipstituded divf e emtmosnbalmgedlatdnas kichxy
substituted ?% one or 1{:{ al ogen atonms which may be the same or

di f f er entPaPedhg same or G ﬁ?f Nhhich is optional ly substituted by one or

more hal ogen cton aYé%lQ&BrWylbﬁhH?? S BRichfalld! SIBSR fedh%% ofle 6. flore

al kyl oxy substitu one ‘or nore gen he sanme or
di f f er enthaldzper8 atbkenylisohf imayl behitted samepor cmﬁéltantslmﬁ:t/m L@ﬁﬁ diiyyloxe or
nor e halogen atons which may be the sane or, different, and/or Cl.4

g! ]IC<]YI oxy SUBgHUe @V&P%?f pr¥edialager aamsydnchrpay benn @rﬁ&@ pditferendane or
I TTerent; Clcgtgoél'k *6 Wé/ﬂ g“é@pdaﬁa OQ&b&f}g 44’ ebﬁ)ggﬁb' Qr%f?cgpeerw

nor e hal ogen ne" or

al kyl oxy mhstwhmhaﬂa?ybe Gﬁ@semdfbfejlﬂf@'bﬂQ%h(ﬂbﬁl@ Mﬁkgibxsmsuﬂmmm Ipame or
different; C2-8 al kenyl sul fonyl which is optional stituted by one or

more  haPB§ merbaligaratenys hichaaabe the sana @r érffereahd/ or Cl-4

i f T eront ;  prgag Ao UGBl Bofertily; Smmb et BVt L dbnrE nakodth o
may be bf@né%ﬁcﬁrméyfﬁ@ﬂ%‘t&aw@oﬂdﬁféﬂéht S&I%ﬁbrmhf‘élkgfbxg%wmﬁ‘f@ﬁeby

hal ogen atons which iy be sanme or different al kyl oxy
subst i tuDée Cwﬂcf%halogﬂﬂ‘r@tonhmmmmsom tMISemewaydlfbrehé same or

et g Loy RORRSIBAN 5 obBeSal SebSh e 8o PO D o,
mor e hal ggsAs #19BK may be the same or different, and/or Cy.4 alkyloxy substituted by
one or more halogen atoms which may be the same or different;

Cye alkenylsulfinyl which is optionally substituted by one or more
halogen atoms which may be the same or different, and/or C,.4 alkyloxy
substituted by one or more halogen atoms which may be the same or different;

Ci.s alkylsulfonyl which is optionally substituted by one or more halogen
atoms which may be the same or different, and/or C4_4 alkyloxy substituted by
one or more halogen atoms which may be the same or different;

Czs alkenylsulfonyl which is optionally substituted by one or more
halogen atoms which may be the same or different, and/or Cq4 alkyloxy
substituted by one or more halogen atoms which may be the same or different;

phenyl which is substituted by one or more halogen atoms which may be
the same or different, Cy4 alkyl substituted by one or more halogen atoms
which may be the same or different, or C4.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different; and



whi ch may be the same or different, or Cl.4 al kyl oxy substituted by one or
nore hal ogen atons which may be the sane or different, B represents a
group selected fromthe group consisting of a halogen atom Cl.4 alkyl,
Cl.4 al kyloxy, nitro, and cyano, alter natively adj acent two of Y1, Y2, Y3,
Y4, and Y5 may together represent -O( )1-O optionally substituted by
hal ogen atom -(CH2)n-O optionally substituted by hal ogen atom

-S-(CH2) n- S- I ' |1
subst ¢ it ed by ACRgeN iefd Rt Ry Bﬁ‘éO%%ﬂsﬂ%ﬁ%%eré%mc@%ﬁ%ge%
atom  Whss eidsAnieSod diffbreat, (31, ANy ubeBILREE HySoRd oPXHERN haloysn dtoride
conpound accor di n%lto claim1l V\/nerer n Rl represents a hydrogen atom an

al kal i mavhich ray bexhiei same artdifferandl or C1q aikyioRysulsiity by pneudssmiteit ed

b b | kyl , wh
r)ep%séeln?sal%igﬂé %F‘E?W ’85%%%&9%{)3&%9%)%@%1 5 aC1y4ox36/ll k?lao?iy orerel "
acet yl oxy; CZBL$e;§r'éS%ﬂYé t@tépsébé‘dt ekt thgl%@@awhé@tuﬁ %Hﬁr@g& n RS

represents Cl.18 al kyl |y substitute I ogen a omor CIT4
al kyl oxy ato@p Clq& dkjdeﬁlyh allwiopjn,emyb aad dyR&R7 wher ein R6 and R7 each

i ndependent | y res a t 1.18 or S02R8 wherein
R8 represents d@?@i‘? 8t‘§3(a1cgzn1§3’a déRQYQXe B8t s a hydrogen
atom or opLk Iy substrtut ed Cl1.4 alkyl, R3 represents Cl 18 al kyl
optional Iy substituted by hal ogen atom or acetyloxy, alternatively R2 and
R3 toget her repre<®{CH,(,CGB2 pmtionkaky substituted By draldgerd 2fomX1l, X2, and X3
each independently represent, a hydrogen atom a halogen atom Cl.4 alkyl
optional |y subst |‘K€d‘bg” W&PBQ%SQP%&U"@W halegerjoMct. 4

al kyl oxycar bonyl _Qr r h and X3 do not
si mul t aneously reprL (ﬁ)X“ $ %&ﬁﬁc@% 6)%{%%%% %ﬁéloéég’r%%@fts an oxygen atom
3. The conpound a@cerzﬂrsaopﬂoﬁélw suBstitwher BY haldgenBiorangr VB 1 epr esent
CYl, CY2 and C Y3, respectively,

(CHZ) optionally substituted by halogen atom,

whereinnis 1, 2, or 3, and

Z represents an oxygen atom.

2. The compound according to claim 1, wherein
R+ represents

a hydrogen atom,

an alkali metal,

an alkaline earth metal,

Ci.1s alky! optionally substituted by C1.4 alkyloxycarbonyl or C4.4 alkyloxy-
C1.4 alkyloxy,

COR4 wherein R4 represents Cq.4g alkyl optionally substituted by Ci4
alkyloxy or acetyloxy; Co.4g alkenyl; Cz.40 cycloalkyl; Cq.4 alkylthio; ORs wherein
Rs represents Cq.1g alkyl optionally substituted by halogen atom or C1.4 alkyloxy,
Cz1s alkenyl, or phenyl; or NRgR; wherein Rs and R; each independently
represent a hydrogen atom or C.45 alkyl, or

SO:Rgs wherein Rg represents optionally substituted C4.45 alkyl,

R, represents a hydrogen atom or optionally substituted C4.4 alkyl,
R3 represents Cq.45 alkyl optionally substituted by halogen atom or acetyloxy,

alternatively R, and Rj together represent -(CH; )~ wherein m is 3 or 4,



Y1, Y2, Y3, Y4, and Y5 each independently represent a hydrogen atom A, or
B', provided that at |east one of Y1, Y2, Y3, Y4, and Y5 represents A
wherein A" represents a group selected fromthe group consisting of: C1.8
al kyl which is substituted by one or nore hal ogen atons which may be the
sanme or different; Cl.8 al kyl oxy which H%4substituted by one or nore

hal ogen atons which nay be the sane or different, and/or Cl.4 al kyl oxy

bstitut : '
i frer ent ckbe MR SHEE indeh AL RETRSBhE 2 Riirtert dfoff & rRlioaen
one or natenhaCegedik@t optombiiyclzubstitutbe byensiagenoatom f TareatkyldXly, 8C1.4

al kyl sul fonyl which i s subsituted by one or nore hal ogen atons which may
be the s&WYIBXYGRPPBYRILIO,MHHANONI ch is substituted by one or nore

cubst tuted b SHECHTLRE Y sERs Bedla SikeRBhugSireblsibrdagrpoen

di f f er entgto@Nénighenoxy which is substituted by one or nore hal ogen atons
which nmay be the sane or different, or Cl.4 al kyl substituted by one or
nmor e hal dgegpreaenissampxygemajobe the same or different, B represents a
group selected fromthe group consisting of a halogen atom Cl.4 alkyl,
Cl. 4 al kyl oxy, and cyano, 125 alternatively adjacent two of Y1, Y2, Y3,

Y4, and ¥ nayrﬁ@@&hb@ﬁna%ﬁ&ﬂp toQI4iH) Wr@repubstituted by one or nore
hal ogen atons, wherein n is 1 of 2. 4. The conpound according to claim 1,

wher ei n iy, \Whaeand VWLrepneseanG-Y\8 C-eprarskOtY; aespectvggn, atom and the ot her
two groups resent the corresponding, CY1l, C- Y2 or, CY3, and,Yl, _Y2, Y3,
v, and ?ﬁaé%ﬁﬁs,i aheh ﬁ@g@{wi%%ﬁem%yarm%@hﬁgmer@@@ 1RB
substitute r 0 NN Ry » or

di fferent; orbg&ﬂg?gé%é\@éattqgm ggg?"rf\?%g&ﬁboﬂn@oﬁ’accorﬁ%r%r tggﬁ%ngi’m 1, wherein

R1 represent swhengith Ag@prasemis gréigRéelsatscfronRthe gogseonsistiig 4fal kyl ,
OR5 wherein RS represents Cl.4 alkyl, or NR6GR7 wherein R6 and R/ each
i ndependent | yCneied dich i pHpsiistedbyans oomorg halegen afemsaphiebdnay c1. 4

al kyl , B@tb%‘?ﬁg%%i@mﬁtal kyl, alternatively R2 and R3 together
- n¥

repr esen wherein'mis 3 or 4,
Ci1s alkyloxy which is substituted by one or more halogen atoms which

may be the same or different, and/or Cq.4 alkyloxy substituted by one or more
halogen atoms which may be the same or different;

C1.5 alkyloxycarbonyl;

Ci.s alkyithio which is substituted by one or more halogen atoms which
may be the same or different;

Cis alkylsulfonyl which is subsituted by one or more halogen atoms
which may be the same or different;

pheny! which is substituted by one or more halogen atoms which may be
the same or different, or C;4 alkyl substituted by one or more halogen atoms
which may be the same or different; and

phenoxy which is substituted by one or more halogen atoms which may
be the same or different, or Cq.4 alkyl substituted by one or more halogen
atoms which may be the same or different,

B’ represents a group selected from the group consisting of a halogen

atom, Ci4 alkyl, Cq4 alkyloxy, and cyano,



X1 and X2 each independently represent a hydrogen atom a hal ogen atom C.
4 al kyl optionally substituted by hal ogen atom Cl1.4 al kyloxy, or Cl.4

al kyl oxycarbonyl, provided that X1 and X2 do not sinultaneously represent a
hydrogen atom X3 represents a hydrogen atom and Z represents an oxygen
atom 6. The conpound according to clai mibs wherein W, W2, and W8
represent C-Y1l, C Y2 and C Y3, respectively, and Y1, Y2, Y3, Y4, and Y5
each i ndepend esg er atywm Cl. I i i

Subst i {ut od by e o i C oy £2 Y LY (gether

di f f er entreprelerft -@-kgHexyOWsubtitused blysérie o atotey halgedr atoms, Wakegiam at ons
which may be the sane or different, and/or Cl.4 al kyl oxy substituted by
one or mifd ¥afogen 126 atons which may be the same or different; Cl.8

al kylthio which is substituted by one or nore hal ogen atons which nay be
the sane or different; or a halogen atom provided that at |east one of

Y1, Y2, Y8, YA haodmpauhgricerding tolsldintikwherdin ch is substituted by one
or nore hal ogen atons which may be the sanme or different; Cl.8 al kyl oxy

whi ch i s ayone eliVéd iy asweV\arreppesenialapigioganoate m it thexathesdwone sane or
di fferent / 1. 4.al kyl oxy substitut or .nore hal ogen atons
whi ch myWBQB? rbreshnl uft (i Esvad ng '%1§3Y§¥%Eﬁlﬁﬁi 8"whi ch is substituted
by one ory e i '
a1 tornat ol g ol Lot ¥ SEE MR SR s R Y odor ARG s
r epr esentalkybsybsiiutedbyaresoir maredhdiggematemsmwehiehmaby perthatsamse orherei n n
is 1lor 2.7 The c ound according to claim1, wherein Rl represents a
hydr ogen SHRNLST %W@”ﬁ R4 represents Cl.4 alkyl, OR5 wherein R5
represents Cl.4 alkyl, or NR6R7 wherein R6 and R7 each independently
represent a hydrogen atomor Cl.18 alkyl, R2 represents Cl1.4 alkyl, R3
represenbs Cl.Theaddmpounttaexcoadingdbycldtn Andrhdbeinoget her represent -(CH2) m
nd X2 each_independent|y represent a hydrogen

g?gr ein %6{}93 3 or 4, X%Pa d X2 e ! ?
m a FRIETHE SNYTLIZNARYY; e PEaaVNgrein bt ePiRseNtSy hal ogen at om
CL. 4 al kgl .9%kyl OO RelwAe il RIPENFEEOAIE 1, alkyl, or NRgR; wherein Rs and Ry
each independently represent a hydrogen atom or Cq.15 alkyl,
R, represents Cq.4 alkyi,
Rs represents Cq.4 alkyl,
alternatively R, and Rj together represent -(CHz)n- wherein mis 3 or 4,
Xy and X, each independently represent a hydrogen atom, a halogen atom, C;.
4 alkyl optionally substituted by halogen atom, C,.4 alkyloxy, or Cq4
alkyloxycarbonyl,
provided that Xy and X, do not simultaneously represent a hydrogen
atom,
X3 represents a hydrogen atom, and
Z represents an oxygen atom.

6. The compound according fo claim 1, wherein

Wi, Wy and W, represent C-Y,, C-Y, and C-Y;, respectively, and Y4, Yz, Y,
Y4, and Y5 each independently represent a hydrogen atom; Cq.5 alkyl which is
substituted by one or more halogen atoms which may be the same or different;
C1.s alkyloxy which is substituted by one or more halogen atoms which may be
the same or different, and/or C,.4 alkyloxy substituted by one or more halogen



provi ded that X1 and X2 do not simultaneously represent a hydrogen atom
X3 represents a hydrogen atom W, W2, and WB represent C-Yl, C Y2 and

C- Y3, respectively, and Y1, Y2, Y3, Y4, and Y5 each independently
represent a hydrogen atom C1.8 alkyl which is substituted by one or nore
hal ogen atons which may be the sane or diﬁ%herent; Cl1.8 al kyl oxy which is
substituted by one or nore hal ogen atons ich may be 127 the sane or

di ff er entatoAfitiAicH e (58 e SxmeSitbditictarte e, RYaIRAMIOWHIER & @@t‘)sﬁt&@fb d By ons

which may be the sane“or different; Cl1_8 aIk 'thi o which is substituted by
one or noree halhoerenhaloges a/tbmshwhra;h breayt be tisarmrm odidiffencent or arhadogerh ogen
atom pI’OVI ded that at |east one of Y1, Y2, Y3, Y4, and Y5 represents Cl1.8
al kyl  wf®flis substituted by one or m)re hal ogen atons whi ch nay be t he

di ff |
?\glnggg:l atgm?frsohed%aﬁagtéﬁ%te sarre iﬁg? h ﬁgreg%e%%‘rﬁi i?ky

subst i t utveldichyis csm:esurutemyeommmsahalmgemtommicbemdweb@alm@ same or
different; or C1.8 alkylthio which is substituted by one or nore hal ogen

at oms whidifieieny; Ko-st AKYioxyeWbich mf&té}smtedabye@rmqrvmqveah@!@@@ﬁt ataes of

one or mincRdnaf e Lt e SOFRRn. SFRIGPGH 1O SRS RYSdIOE o
8.
CooRS méi'dé’?n‘”’%'man"é*t%‘é‘%?‘é‘ﬁ“#ﬂgeﬁ?y R o e e ey

R3 repred¥hieh icsubstiiutgd by)xanead morechrlngenddpamedehiahy maypbe deasamagr ogen
atom or%@ gl kyl optionally substituted by hal ogen atom provided that
X1 and X NGt si mul t aneousl y represent a hydrogen atom X3 represents a

hydrogen at O%It%at%sy B a¥Bnf WETANY, CYiL, Y& Y adky GYY%azethVa Y,
Y1, Y2, Y3, Y4, and Y5 each i1 ndependently represeni a hydroge atom Cl1.8

al kyI oxy replesen sOs({bids )it edbshitubat: byronmoe rhateohalvgaroatoms whenein e t he
same or different, and/or Cl.4 al kyl oxy substituted by one or nore hal ogen
atons whith be the sane or different; or a hal ogen atom provided that
at least one of Y1, Y2, Y3, Y4, and Y5 represents CL.8 al kyloxy which is
substituted by one or nore hal ogen atons which may be the

7. The compound according to claim 1, wherein

R1 represents a hydrogen atom; or COR,4 wherein R4 represents
C1.4 alkyl, OR5s wherein Rs represents Cq.4 alkyl, or NRgR; wherein Rg and Ry
each independently represent a hydrogen atom or Cq.4g alkyl,
Rz represents Cq.4 alkyl,
R represents Cy.4 alkyl,
alternatively R, and R; together represent -(CH3 )~ wherein m
is 3or4,
Xy and X; each independently represent a hydrogen atom, a
halogen atom, C1.4 alkyl optionally substituted by halogen atom,
C1.4 alkyloxy, or C1.4 alkyloxycarbonyl,
provided that X; and X; do not simultaneously represent a hydrogen
atom,
X3 represents a hydrogen atom,
Wy, Wy and W; represent C-Y4, C-Y, and C-Y3, respectively, and Y4, Y2, Ys, Ya,
and Ys each independently represent a hydrogen atom; Ci.g alkyl which is
substituted by one or more halogen atoms which may be the same or different;

Cy.s alkyloxy which is substituted by one or more halogen atoms which may be



128 sane or different, and/or Cl.4 al kyl oxy substituted by one or nore
hal ogen atons which nay be the sanme or different, alternatively adjacent
two of Y1, Y2, Y3, Y4, and Y5 nay together represent -O(CH2)n-O
substituted by one or nore hal ogen atons, wherein n is | or 2, and Z
represents an oxygen atom 9. An agricuhbyral or horticultural insecticide
conprising as an active ingredient a cohipound according to any one of

clainms 1 ; |+C | I hd
addi 11 on USRS CureRTYPHh IR 1 o R hon et BY oher AN T8
hor ti cul tatoais whidctaydss the samerarsdiffgrdrite Cslepkdthiamdish igsapstitbifeatbyve
anount of a conpound according to any one of clains 1 to 8 or an

agri cul t (B8 Py I halpgeaateiisavnichatBypbathe same @ sifetendrosaiialegen eof
to a plang,qf soil. 11. The method according to claim10, wherein said

I nsect pes? I’'s selected fromthe group consisting of Lepidoptera,

Hem ptera, Col gsrplvRical thag 3t ileastdiEoPRL EYa, Y O hepdey aredleBbRIsAC, 5 alkyl

Thysanoptera, and plant parasitic nematoda. 12. Use of a conpound

accor di ng/vfﬁiﬁhdmsubg@ttﬁed &0 of meyreshalegen atagrs whichumay ke dfel same or
hor ti cul trald . pCceRiable. atldh WU HRAMEA by O % mde AllogBH s ur 2!
which may be the same or different, and/or C1.4 alkyloxy substituted by one or
more halogen atoms which may be the same or different; or Cqs alkyithio
which is substituted by one or more halogen atoms which may be the same or
different,
alternatively adjacent two of Y4, Yz, Y3 Y4 and Ys may together
represent -O-(CHy)-O- substituted by one or more halogen atoms, wherein n

is 1 or 2, and Z represents an oxygen atom.

8. The compound according to claim 1, wherein
Ry represents COR, or COORs wherein Ry and R; represent C,_4 alkyl,
R, represents C.4 alkyl,
Rs represents Cq.4 alkyl,
X1 and Xz each independently represent a hydrogen atom, or Cq4 alkyl
optionally substituted by halogen atom,

provided that X; and X; do not simuitaneously represent a hydrogen
atom,
X3 represents a hydrogen atom,
Wy, W, and W5 represent C-Y4, C-Y, and C-Y3, respectively,
Y1, Y2, Y3, Ya, and Y5 each independently represent a hydrogen atom; Cqs
alkyloxy which is substituted by one or more halogen atoms which may be the
same or different, and/or Cq.4 alkyloxy substituted by one or more halogen
atoms which may be the same or different; or a halogen atom,

provided that at least one of Y4, Y2, Ys, Y4, and Ys represents Cig
alkyloxy which is substituted by one or more halogen atoms which may be the



128
same or different, andfor Cy., alkyloxy substituted by one or more halogen
atoms which may be the same or different,
alternatively adjacent two of Y4, Y2, Y3, Y4, and Ys may together
represent -O-(CH,),-O- substituted by one or more halogen atoms, wherein n
is 1 or 2, and
Z represents an oxygen atom.

9. An agricultural or horticultural insecticide comprising as an active
ingredient a compound according to any one of claims 1 to 8 or an
agriculturally and horticulturally acceptable acid addition salt thereof.

10. A method for controlling an agricultural and horticultural insect pest,
comprising the step of applying an effective amount of a compound according
to any one of claims 1 to 8 or an agriculturally and horticulturally acceptable

acid addition salt thereof to a plant or soil.

11.  The method according to claim 10, wherein said insect pest is selected
from the group consisting of Lepidoptera, Hemiptera, Coleoptera, Acari,
Hymenoptera, Orthoptera, Diptera, Thysanoptera, and plant parasitic

nematoda.

12.  Use of a compound according to any one of claims 1 to 8 or an
agriculturally and horticulturally acceptable acid addition salt thereof, as an

agricultural and horticultural insecticide.



