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Cy-Cs 3‘\ (halo)alkenyl C;-Cs ji C;-Cs (halo)alkyloxy 3‘ (halo)alkyl C;-Cs (e w3 R?
j Oleline LS Cua (R 3 RP 5 ¢ cyano ji hydrogen atom j (halo)alkynyl
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kol Jlaniul Lo ¢asy B W S) 3l phenylthio s phenyloxy <le saaa (f dua)
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hydrogen s slla 3,0 Al g (s lial Jaiud 4 alkyl Y (halo)alkyl 4e sesall juio

. Sl gl saal 5 atom

halogen atom ddau) 3 s lial Jlanad 4 alkyloxy I (halo)alkyloxy dc geaall juis

S fsaal

31al 5 halogen atom 4daul 53 5 Lia) Jlagiul 40 alkenyl U (halo)alkenyl dc gendll 0
sl
saal 5 halogen atom 4daud g (s 5Lodl Jlaiad 4 alkynyl ) (halo)alkynyl Ac senall juin
sl
halogen atom 4daud s (g oLia) Jlatid 43 cycloalkyl U (halo)cycloalkyl de ganall yuic
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halogen 4kl 5 (5 lial Jasid 43 cycloalkenyl Y (halo)cycloalkenyl 4c semall yui

jﬁi j B.L;\J atom
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halogen atom 4wl 5 (5 lia) Jlasud 4 alkylene J (halo)alkylene dc sanall i

.Jﬁi ‘51 BJ.;‘}

halogen 4l & (solidl Jatd 4 alkenylene Ul (halo)alkenylene e ganall uin

€I ol saal 5 atom

halogen atom 4laud s s kaal Jaiidd 4y alkylthio ) (halo)alkylthio de seaall i

SE J saal

halogen 4daul 1 s,bia) Jafud 4 alkylsulfinyl Y (halo)alkylsulfinyl i sesd) ui

Sl f 32al g atom

halogen 4baul 5 (s _koal Jlatid 40 alkylsulfonyl Y (halo)alkylsulfonyl dc seaall i

)AST ji saal g atom

Uad s sokoal Jlaid 4 alkylearbonyl ) (haloalkylcarbonyl dc sasall yuis

oSl saal g halogen atom

abad 50 s Ls) Jlatiad 44 alkyloxycarbonyl I (halo)alkyloxycarbonyl 4e saaall i

);S\ o 32al ¢ halogen atom

Aaul 52 okl Jlagud 4 Ikylearbonyloxy U (halo)alkylcarbonyloxy dc sasell D

S saal halogen atom
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(Al g1 AAYL Al bl =y
e (RY A 5 Al (halodalkyl C-Cs Ae sana Jii
methyl, ethyl, propyl, 1-methylethyl, 1,1-dimethylethyl, 2,2-dimethylpropyl,

chloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl and

1,1,2,2-tetrafluoroethyl.

e RN A o Al (halo)alkenyl Cy-Cs 4c sana (e g

vinyl, 2,2-difluorovinyl, 1,2,2-trifluorovinyl, 1-propenyl and 2-propenyl

e R Al 5 A8l (halo)alkynyl Co-Cs Ae sese (i g

ethynyl, 1-propynyl, 2-propynyl and 3,3,3-trifluoro-1-propynyl.
. Lfk’ ch ‘\.l:n,u‘_}: Zd.LAA.“ (halo)alkyl CI'CS Z‘CW L,Lﬁﬁfj_g
methyl, ethyl, propyl, 1-methylethyl, 1,1-dimethylethyl, 2,2-dimethylpropyl,

chloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl and

1,1,2,2-tetrafluoroethyl.

t sle (R? Alaud 5 Abiedl (halo)alkyloxy C-Cs de gane J<iii g

methoxy, ethoxy, 1-methylethoxy, trifluoromethoxy, difluoromethoxy, 2,2,2-

trifluoroethoxy and 1,1 ,2,2-tetrafluoroethoxy.

fsle eJball dow o (R? ddaud 3 dYiadl (halo)alkenyl Cp-Cs Ae gane Jaidiig
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vinyl, 2,2-difluorovinyl, 1,2,2-trifluorovinyl, 1-propenyl and 2-propenyl.

TS {R? ddaul g0 Ahedll (halo)alkynyl C3-Cs 4 saaa (il

ethynyl, 1-propynyl, 2-propynyl and 3,3,3-trifluoro-1-propynyl.

e JUal Jua Ao (R R Adadd sy Alieall (halodalkyl C-Cy de sana Jaii

methyl, ethyl, 1-methylethyl, 2-methylpropyl, propyl, butyl, 3-methylbutyl, 3,3-
chloromethyl, 2,2-difluoroethyl, 2,2-dichloroethyl, 3,3-difluoropropyl, 3,3-
dichloropropyl, trifluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl, 2,2,2-
trichloroethyl, 3,3,3-trifluoropropyl, 3,3,3-trichloropropyl, 2,2-difluoropropyl, 3,3-

difluorobutyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, 1,1,2,2-tetrafluoroethyl and

2,2,3,3-tetrafluoropropyl.

e o Jidh Jue e RY IR Adand g Aliedd) (halodalkenyl Cp-Cy e sane Jaidis

vinyl, allyl, 1-propenyl, 3-butenyl, 2-methyl-1-propenyl, 3-methyl-2-butenyl, 3-pentenyl,
4-pentenyl, 3-methyl-3-butenyl, 4-methyl-3-pentenyl, 1-chlorovinyl, 2-chlorovinyl, 1-
fluorovinyl, 2-fluorovinyl, 2,2-dichlorovinyl, 2,2-dibromovinyl, 2,2-difluorovinyl, 1,2,2-
trifluorovinyl, 1-(trifluoromethyl)vinyl, 2-chloro-2-propenyl, 3-chloro-2-propenyl, 2-
tluoro-2-propenyl, 3-fluoro-2-propenyl, 3,3-dichloro-2-propenyl, 3,3-dibromo-2-
propenyl, 3,3-difluoro-2-propenyl, 2,3,3-trifluoro-2-propenyl, 2-(trifluoromethyl)-2-

propenyl, 2,3,3,3-tetrafluoro-1-propenyl, 1,2,3,3,3-pentafluoro-1-propenyl, 3,4,4-
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trifluoro-3-butenyl, 3,4,4,4-tetrafluoro-2-butenyl, 2,3,4,4,4-pentafluoro-2-buteny! and

4,5,5-trifluoro-4-pentenyl.

P e oJladl da e RS R? A 5 ABied (haloalkynyl Cp-Cy de sene (i

ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 3-methyl-1-butynyl, 3,3-dimethyl-1-butynyl,
2-chloro-1-propynyl, 3-chloro-2-propynyl, 3,3,3-trifluoro-1-propynyl and 4,4, 4-

trifluoro-2-butynyl.

bl fJad Jua e ¢ (halo)cycloalkyl C3-Cy e sana Juiil

cyclopropyl, 2,2-dichloro-1-cyclopropyl, 2,2-difluoro-1-cyclopropyl, 2,2,3,3-tetrafluoro-
1-cyclopropyl, 2,2-dichloro-1-cyclobutyl, 2,2-difluoro-1-cyclobutyl, 2,2,3,3-tetrafluoro-

1-cyclobutyl, cyclobutyl, cyclopentyl and cyclohexyl.

(Jiad i e (RY J R? dlaud o dbied) (halo)cycloalkenyl C4-Cs e gana Jail

. 2-fluoro-2-cyclopentenyl 5 e

(il s e lgu R R® el sy Aiedd (halo)alkylene Cp-Cy Ae sane Jaiii

-ethylene, propylene, trimethylene and tetramethylene e

i Jow Je ‘L‘ sw Ry R ddand o diedl) (halo)alkenylene C4-Cs e gana Jaiilt §

. 2-butenylene and 2-pentenylene : Je

chlorine 5 fluorine atom e «JUal Jupw e (R® ddand g Aliaa)l (o llell 5 Y Jaidn g
-bromine atom 4 atom
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Dt Jhal o e (R Adaud g 3B (halo)alkyl Ci-Cy de samae Jaiili g
methyl, ethyl, propyl, 1-methylethyl, 1,1-dimethylethyl, trifluoromethyl,
pentafluoroethyl, 2,2,2-trifluoroethyl and 1,1,2,2-tetrafluoroethyl.

Dl JBd Juw e (RP Al ¢ ABiedl (halo)alkenyl Cp-Cy Ac sane Jwtil s

vinyl, 1-propenyl, 2-propenyl and 2,2-difluorovinyl. °
D e JEd Jow Je «R® ddaud g dBiedl (halo)alkynyl Co-Cy de sane (il
Ci-Cs 4e sanw Jaidiy ethynyl, 1-propynyl, 2-propynyl and 3,3,3-trifluoro-1-propynyl
(halo)alkyloxy
Dl el Jow e R Akl g dBaal)
methoxy, ethoxy, propoxy, trifluoromethoxy, bromodifluoromethoxy, difluoromethoxy, Vo

chlorodifluoromethoxy, pentafluoroethoxy, 2,2,2-trifluoroethoxy and 1,1,2,2-

tetrafluoroethoxy.

D sle (Jiad Jua e (R’ ddaud g dfied) (halo)alkylthio Cy-Cy de sane Jaii g

methylthio, trifluoromethylthio, 2,2,2-trifluoroethylthio and 1,1,2,2-tetrafluoroethylthio.

s Jud Jua e RY Al Al (halo)alkylsulfinyl C;-C4 4c gene Jiiis Vo

-methylsulfinyl and trifluoromethylsulfinyl
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Slo il duw e ¢ RY Aaud s 3Bl (halo)alkylsulfonyl C)-Cy ie sane Jeiifi

-methylsulfonyl and trifluoromethylsulfonyl

o edidl s e« R¥ 3aid 50 &Bad) (halo)alkylcarbonyl Cp-Cy e game Jabiiy

-acetyl, propionyl and trifluoroacetyl

e «Jial Juw e« R¥ Adadl 5 dliedli(halo)alkyloxycarbonyl Cy-Cy de gane (e 5

-methoxycarbonyl and 2,2,2-trifluoroethoxycarbonyl

e (Jhdl Jaw e« R ddadd 5 dbiedl) (halo)alkylcarbonyloxy Cp-C4 4e sane Juiiig

-acetyloxy, propionyloxy and trifluoroacetyloxy

alkyl Ci-C3 5 halogen atom 4haud 5 (slia) Jlaiul 4 3 phenyloxyd Jeidy 3

Glccdﬁd\@»éscRs&u‘yd;ﬁmﬁ(éﬂb

phenoxy, p-methylphenoxy, m-methylphenoxy and p-chlorophenoxy.

Ci-Cs 5 halogen atom 4daul 5 (5 loal Jlasdl L 3l phenylthio e same Jabis 3

bole edball i e R Al 5 Gt 2y 3y alkyl

phenylthio, p-methylphenylthio, m-methylphenylthio and p-chlorophenylthio.
Al Qb e cJldl Juw e c‘é_“_x.“ gL Aalall ails yall zolad Jaidn a3
¢ hydrogen atom (e 5 ,le R? () oS5 Caa (I) 4sall 4l malononitrile =S e

¢ methyl (e 3 e R? (60 Cua (I) 4apall 4l malononitrile << e
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¢ cyano (e 3 ke R? ()5S dua (1) 4l 4 malononitrile S

¢ hydrogen atom e ke R¥5R' (e SIS (5558 Cua (1) 4ipall 41 malononitrile S

5,Le R*5 hydrogen atom (e 5)ke R' ()5S Cua (I) 4all 4 malononitrile S

¢ methyl (e

¢ methyl ge ke RP5 R (e DS (1588 Cua (I) 42l 4l malononitrile S e

¢ hydrogen atom (e 3 e R

¢ alkenyl C;-C (e 3,ke R

¢ vinyl o 3 ke R

¢ 2-propenyl (e 3_ke R
¢2-methyl-1-propenyl (e 3 ke R
thaloalkenyl C,-C (e 3 ,ke R
¢2,2-difluorovinyl (e 5 jbe R
¢1-(trifluoromethyl)vinyl (e 3 e R
¢3,3-difluoro-2-propenyl (e 5 ke R
¢2,3,3-trifluoro-2-propenyl (e 5 ke R

¢3,3,3-trifluoro-1-propenyl (e 5 jle R
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OS5 Cua (I) Asaall ) malononitrile S e
0S5 ua (I) 3l Al malononitrile Sy
055 Cua (I) dapall 41 malononitrile S
0555 Cua (I) el 41 malononitrile S
055 Cua (I) Aapall 4l malononitrile S e
OsS Cua (I) Al A malononitrile S s
058 Cua (1) Al Al malononitrile S e
OS5 Cua (1) Axzall 4 malononitrile S e
0555 Cua (I) Asaall 4 malononitrile S

0555 Cua (1) Al Al malononitrile S e

OS5 (1) Aaall A malononitrile S
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thaloalkynyl C;-C (e 3 ke R (S8 ua (1) 4nall 4 malononitrile S 1
¢ fluoroalkyl C;-C (e 5 ke R (558 dun (I) 4azall 4l malononitrile S e
‘fluoromethyl (e 3 ke R (5585 Cua (I) dapall 41 malononitrile oS s
¢2,2-difluoroethyl (e 3 be R (5585 Cua (I) darall 4l malononitrile S ja
£2,2,2-trifluoroethyl (e 3 ke R (5558 dua (I) 4sall 4 malononitrile «S ye
‘pentafluoroethyl (e 5ke R (585 Cua (1) Al 41 malononitrile <S s

¢ 3,3,3-trifluoropropyl e 3,ke R (S5 dua (I) 4all 41 malononitrile < ja

¢

18]

,2,3,3,3-pentafluoropropyl (e s )le R ()9S5 Cua (I) 4asall 4l malononitrile S e
¢ cycloalkyl C -C (e 5ke R (5550 Cua (1) 4auall 4 malononitrile S e
¢2,2-dichlorocyclopropyl (s 3yl R (5550 ua (I) 4auall 41 malononitrile S ja
teyclopropyl (e 3 ke R (58 dua (1) dxpall 41 malononitrile << e

t0f sy slSaw e 3 lie R(6S0 Cua (I) 4xpall 43 malononitrile S e

s_be R 5 hydrogen atom (e 5 le R ()& Cua (I) Aall 41 malononitrile S

¢ alkenyl C;-C (e

s_ke R 5 hydrogen atom (e 5 ke R ()5S0 Cua (I) 3l 4 malononitrile S s
¢ vinyl, 2-propenyl or 2-methyl-1-propenyl (e

YA

Vo



soke R 5 hydrogen atom (e 5 ke R (585 Cua () Aaeall 41 malononitrile S

thaloalkenyl C,-C (=
R (s8s hydrogen atom (e 5 ke R (5<5 Cua (I) 4anall 4 malononitrile S se
Doe bke

fluoromethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 1,1,2,2,2-pentafluoroethyl, 3,3,3-

trifluoropropyl or 2,2,3,3,3-pentafluoropropyl

soke R 5 hydrogen atom (e 5 ke R (585 Cua (1) 4amall 41 malononitrile S s

¢(halo)cycloalkenyl C -C (e

s_be R 5 hydrogen atom (e 3ke R (5S8 dua (I) 4l 41 malononitrile S

cyclopropyl, cyclobutyl or 2,2-dichlorocyclopropyl (=

s hydrogen atoms (e 3 ke R 3R s R ()5S0 Cum (I) 2l 4} malononitrile S _y

Ed:\.'xgjj.g o methyl -Y Ji d:\.uj_).: - j Vinyl o= BJL}S‘- R

hydrogen atoms (= 5, ke R 5 R? 5 R! ()50 dua (I) dapall 4) malononitrile S e

Poe e RS

2,2-difluorovinyl, 1-3,3-difluoro-2-propenyl, 2,3,3-trifluoro-2-propenyl or 3,3,3-
trifluoro-1-propenyl
soke R 5 methyl o= 5 ke R? 3R 58 Cua (1) dapall 41 malononitrile S

t o= 3oke R 5S55 hydrogen atom (e
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2,2-difluorovinyl, 1-(trifluoromethyl)vinyl, 3,3-difluoro-2-propenyl, 2,3,3-trifluoro-2-

propenyl or 3,3,3-trifluoro-1-propenyl

R’ 5 hydrogen atoms (e 33ke R s R' (s Cua (I) 4all 41 malononitrile S
P sbe ROOsSs methyl 3,0 e 3oke
2,2-difluorovinyl, 1-(trifluoromethyl)vinyl, 3,3-difluoro-2-propenyl, 2,3,3-trifluoro-2-
propenyl or 3,3,3-trifluoro-1-propenyl
hydrogen atoms e 3 ke R 3R> s R' (588 Cua (1) ipall 4l malononitrile < e
o abe RO OsSas
fluoromethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3,3,3-
trifluoropropyl or 2,2,3,3,3-pentafluoropropyl
55be R 5 methyl oe 3,ke R* s RY (5580 dua (I) sl 4 malononitrile << e
: e ke R (<55 hydrogen atom (e
fluoromethyl, 2,2-difluoroethyl, 2,2,2-trifluorocthyl, pentafluoroethyl, 3,3,3-
trifluoropropyl or 2,2,3,3,3-pentafluoropropyl
hydrogen atoms (e 5 ke R 5 R? 5 R' ()5S ¢ua (I) dpall 41 malononitrile S e

¢tcyclopropyl, cyclobutyl or 2,2-dichlorocyclopropyl (e 5 ke R (5580,

¢ sha Ge soke n 5SS Cua (I) Apal) 4 malononitrile «S
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Ll- ge s0be RO 0S5 Y e 3 ke n (5S0 Cun (I) %eall 41 malononitrile S e

¢tdimethylethyl

e ke ROOsSi5 ) e sle n (588 Cua (I) 42l 4} malononitrile S 5

¢ trifluoromethyl
¢ cyano o 3ke RO (5Siy ) (e sube (680 Cua (I) 4all 4 malononitrile S se
¢ nitro ge syle R (5Sis) e s be no s dan (I) 4spall 41 malononitrile S ja

o sobe RO ) e sulke n 050 Cua (I) 4l 4} malononitrile S 5

¢tbromine atom

oe ke R85 Y e sbe no s Cua (I) %<l 4 malononitrile «S 5

¢ chlorine atom

R dlegana IS 05805 ¥ e 5 ke n (6S0 Cua (I) %l 4 malononitrile S
OslS @l e ke

fluorine Ge 5 ,ke R §5S5Y e 3 ke n (s RETEN (I) 42uall 41 malononitrile S e

¢ atom

R Glesena I (5855 ¥ e 5obe n (580 Cua (I) 4wl 41 malononitrile S 5

¢ fluorine atom (e 3 5l

A R® 5 RY — A sell 5 )< 5,3 585 G (1) Aigeal) 4l malononitrile S

Y pasasall dic pyridine ring ¢y ol ddlsy
Y4AR
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hafise R* 5 R — Alag el 5 S0 503 (55 s (1) Aseall Al malononitrile oS s

¢V aunsall die pyridine ring (py ) Adlay

ddagpe (R¥ 5 RY o ddas yall g S 500 0S80 Cua (1) 4asall 4l malononitrile < 5e

¢f auasall 2ie pyridine ring (py sl ddlsy
Al gl paVL Al Gl gl juassl cllee Cray b A Lad

Aol s (Jodl Juu o o Jd) gl maVh daladl Gl el @S ) 8l S of oS

Al (o ) Ade) () p Lyl ddec)

0 by dle)

532l 3525 (o8 (b) S0 e (a) Sl Jolin Lt oy Bilee

R3

Rl RZ R3

e aobe 20 05 0B (e dime a LS ns R 3R 3R SR7SR! (055 Can

halogen atom, methanesulfonyl, trifluoromethanesulfonyl or toluenesulfonyl
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e S e lal 28t sl A
' Jie acid amides e Jel&ll & Aalaanil o oS @ el Jaidy a3

tetrahydrofuran s diethyl ether Jie ethers 5 ¢elly L Loy « N,N-dimethylformamide
4L Lo ¢ sulfolane s dimethylsulfoxide Jie organic sulfurs <l g ol 4l Loy«
s l.2-dichloroethane i halogenated hydrocarbons —aialgs lie S5 ua g <l
Jie aromatic hydrocarbons i yhe lis S5 oma 4 celld 4l Lo s ¢« chlorobenzene

Mg RDIA 5 lld 4)Li Loy ¢ xylene s toluene

e e g 2ol o Bl i o dedaand 2 Sar (i saclal Qi 53
s ey ald Ly ¢ potassium carbonate 5 sodium carbonate s sodium hydride
) 4l3 L5 ¢ potassium t-butoxide Jie alkali metal alkoxides B alee o &I
¢l 4l s ¢ lithium diisopropylamide (e alkali metal amides 4l Calee o
1,8-5 1,4-diazabicyclo[2.2.2]octane dimethylaminopyridine (Jis organic bases s
delall 8 daadiaa) sacld) auas (o 4S0 Lelly 4l Ly «diazabicyclo[5.4.0]-7-undecene

(2) Sl e e ) Y Bl Jpa Ve ) ) iy ke

Jse ) o il e Vo (Y By Jelil 3 ale Zasiioad) (b) il A€ 00

(a) Sl e

d;umw)wsw.e\.. ‘_sjjf.\ﬂ—anjqﬂ|gésawlggdctéfﬂ\z‘)1);&;ﬁgﬁ

Gela Y4 ur!;‘ \ QAJJAQIGAB_\L:J\L;
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(1) Bpeally ey 53 Ml ) 58Y0 Qalal Sl e (S el JLaS) ang s
ele A delidl L Adla) (e dple AU Aalles el jaY aclmd) Gioh e
2l ld Ley Aty =3 35S £ organic solvent (5 sas cule Aaul g 4iadlanul
o 48 Ao 0 alde B A (I) Aapall (53 Al gl AaVL Gaidd) S pall 8D (Say

55l xie @l 4l Loy recrystallization 5 sh sale) of 3 ja sile s S (s

(Y z L) Zk.d.a:-)

Hd) S gn () oAl ol e o Alee a5

R R?
R, (\)4
. \| 72
R 2
N
(d)
4
R Base
NC CN
{c)

.

>

Rl RZ R

)

(RS ) n \ \
) R?
N NI N

N
@

POS 72 s odB e dime @ WSRO SR SR SRR 0680 S
halogen atom, methanesulfonyl, triflucromethanesulfonyl or toluenesulfonyl

t Jie acid amides Jelil) 8 4dasinl & of S g3 el ey
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4li L ¢ tetrahydrofuran s diethyl ether (Jia ethers s (o «N,N-dimethylformamide
«ld ald Wy « sulfolane s dimethylsulfoxide Ji organic sulfurs b€ ey el
1,2-dichloroethane e halogenated hydrocarbons dales Sl Seamg
Jie aromatic hydrocarbons 4ol lis Sy «2lld 4LG Ly ¢ chlorobenzene s

Qe DA 5 celld a0l Lag ¢ xylene s toluene

Jie dupne e 2ol @ o (J0d du e deadasnnd 5 o e sl Jats 38
5«2y ali Ly ¢ potassium carbonate s sodium carbonate 3  sodium hydride
clee a5 ¢ potassium t-butoxide Jie alkali metal alkoxides 4y 58 (alae <ilasusS &I
organic bases 5«3 43L4 WLy ¢ lithium diisopropylamide (Jie alkali metal amides 4, 41

5 1,4-diazabicyclo[2.2.2]octane s dimethylaminopyridine — ¢ Jia

& Aeadiuall s2clill dpS (550 Ly ald Wy ¢ 1,8-diazabicyclo[5.4.0]-7-undecene

(6) S 0n Use ) Y il Jpe Vv (I Y Aty ale Jelil

Jse VY il Jpo Vv ) Ay Jelil 3 sale Aadsiusdl (d) oS sl 208 (S5

(c) Suadl e

Jelil) e ss Ve ol a Yo = e asaall L8 salall L3 Jeliil 5 ja Aasd (sSS

Aela YE Y e asall dsaldl 8

oo (1) Aaaall aie Sl o1 54Vl Galsl) oS el Joe oSy (Jelill JLas) aay
ele ) Jelal Lola dil) Jads dgale 340 dadlae el oY delil) i (o g2 (33 ke
2l Al Le g cpadlanal m30 35S )iy organic solvent (s sac cude Aol g Al
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Aol Alie 5 M (1) Rapeally 4t uxadl Jad g1 SAYL (el Sl A5 (Sa,
ve by bl Ly ¢ recrystallization 5l sale) Sloasley 8 Jad (e 45w

.3_)})..'4]\

:‘;uawagwﬁus‘dw@&‘Juudm(a);,s)dacmggoigsﬁ

R! Rl Rr2
(Ri)n\'(\\)/%/m s <R5)n\:(\))$\
N/ ON N NC ©CN
(H (a)

8 e digme & WS s R SRP5R! (680
Y 5 gkl
- malononitrile g« (&) S yall Jel&s ddaud 5 (f) Sl il Ay O S

A o Sy g Coddl daidy 38 5aelE aa by e B delil hin sl by
@y 45 Ly « NN-dimethylformamide fie acid amides oo delal & adlaand
Aalge Clisn Sooma, elly 4ls Lo tetrahydrofuran s diethyl ether (i ethers s
« chlorobenzene 5 1,2-dichloroethane 3  chloroform (fw halogenated hydrocarbons
s« 4ls Ly ¢ xylene s toluene (i aromatic hydrocarbons 43 yhac il < jam

Agie RIS 5 celld 40l Ly ¢ isopropyl alcohol 5 ethanol s methanol (Ji alcohols
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Glo B Juw Jo delall 4 lelanad S o e ) sl Jain %
Ge A Bale Jelioll (3 dadtad sacldll 438 S5 L tetrabutylammonium hydroxide

() S G dpm Vol il g 10 )
Vo Al Jee Ve (Y e A sale Jelal) & paiuall malononitrile 48 () K35
(6) <S5 (e U

Jel@ll ey 0sSa Yoo (o Vo = e gaall Boaladl A Jelill 5 ) ja Ay 5855

Acla YE Y Geaal dsaladl 3

Oo cde il Aaud gy oal 5 S oAl 5 g oaal) Cans oLl A3 L8] Jelal) an Sy 8

el Jls

il el aY Jelil) Tadas a3 3l i (1) Sl e (S et JLS) ae
Organic (5 sac (e ol o Adlaiul g ele A Jelal dads ddlia) Jadn dnle 446
die &8 gl (f) Sl s Say ol 4ld ley adlanayl b S 55 solvent
xie ell) 4,Us Lo ¢ recrystallization 35k sale) o 3 e gibe g S Joad Jie 40 ddaud o

.EJJ)A‘A.“
Y 5 ghd
talkynyl Co-C 4l alkenyl C-C §f alkyl C1-C ¢ 5 ke R? (s Cua Alla (1)

i s e e S e e (1) S5 el A (a) Sl ) 2 o oS

2

R
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. copper salt Jgay 8 By pall Cauay cude doole Jeldll 30 Oy

S ethers u":' Jaal d:u....; LJ'C el L:;ﬁ FOARES | ?1:’ Ui S LSJ-“ Q_x::.‘..d\ Gy 3
aromatic 4 yhe Clig Syoam s el 4l Ly ¢ tetrahydrofurans  diethyl ether

e LA g oclld auls L g ¢ xylene s toluene Jw hydrocarbons

eJeldll 8 adasnd 5y o ofar s organometallic (s pvanll ol Sl Jaidy 8

: (i organomagnesium compounds 4 suac a srenire SUS e o JB daw e

methylmagnesium iodide, ethylmagnesium bromide, isopropylmagnesium bromide,

vinylmagnesium bromide, ethynylmagnesium bromide, dimethylmagnesium

¢ methyllithium Jie organolithium compounds 43 guac sl DS jo 5 clly 4L Loy
el LS ey eelld a3ls oy ¢ diethylzine Jie organozine compounds 5 ¢l 43L5 Lay
5 sandl Samall S jall AeS (4S5 .y 4lS Ly ¢ trifluoromethylcopper Jie L pne
oo Jse Vo Al s Ve Y Ge iy sale Jel@ll 8 aadtuall organometallic
(f) Sl

Sy () b dam Glo delil (8 adasnud S o e 3 el wle Jandy
Al Jse ) 0 Y sdle Jelitl b Aessid) (et mle BaeS 55 (1) (ula
(f) Sl e Jse

bale Jelal o) OsSis oo Ve ol a T = e gadl Lisale Jelil 5l a da ) s

Al YE Y e ol 3
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e el _aY el Ll et b (e (1) Sl e (e < it OS] s
Soae i dhuls aLdaidy ele Jodeldd) lds Al Jem dule Ao
& e (a) oSl dan Sy el ald Ly o edlanu) 74 S 55 organic solvent
4l Loy ¢ recrystallization 35k sale) 3 a gilag & Joad Jia Al dad g 4l je

.3)3).2:.“ Jie S
: hydrogen atom (& 3 e R? (<0 dua A (Y)

Jale dhul s J 3l dlee ) () S glad) daud 5 (a) oSl 8 & o cSe

.Jal

v Jaale Jelil) an

ethers e «JUall Juw Jo (Jel@ll 8 adainad 5 of ofa 3 cuddl Jady of oSa
aromatic 43 yhe Glis S50 5 «elld Ui Loy « tetrahydrofuran diethyl ether Jic

5 ethanol y methanol Ji« alcohols 5 ¢y 4Li Las ¢ xylene 5 toluene Jie hydrocarbons

L@.mj:fDL;_j c;LA}cd)}L,\j‘)g

- sodium hydride 55 Ao Jel@ll L adaandd 5 o) oS0 ol J ey dele Jay WERRY:
) Ails Jge ¥ LY 4, Y0 e At sale Jelal & Aaadiuall J V) dele 4o )5S

() <Se e e )

G e OS5 00 ) a i e sl i sale el 5 s A s

Aclu Y 458 (e a3 5ald
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il el el Iuls im o5 s e (8) el e o e el JLS]
Ssme e Ay aadiidy el ) Jeldl Lls Gl Jen dele adb
2 s (a) Soal Aan Sayy el 4ls by cadlanuy] U S 55 organic solvent
4ls Ly ¢ recrystallization 3_sh sale) 4 SHoasiley S iad Jae A ddadd gy al e

B mall 2ie el

feyano OF bke R? (58 Gua Adlal) (Y’)

b e (£) SOl Jelis a5 (a) SOl 21 2 of oS
e b sale Jelill din

ethers e «Jial dasw e (Jelal 8 adasnnd S of oS 63 cudal Jady of oSa
phe Qlin Syonmy el 4l Ly ¢ tetrahydrofurany  diethyl ether (i

Agie LA g elld 40l Loy ¢ xylene s toluene Js aromatic hydrocarbons

b (B asw e eJeldl 8 addatnnd 2y o oS N anld) ey of oS
dse Vo GIY 0o oy sale el 3 deastiall ailbd) 30eS 65 L gl (gl 55

() SSoe e Use ) Y Aty

sale delitl) o) sy Vv Gl Yo = e sl isale Jelial 5 a da L 056

Aela YE ) e gadl b

Aallaa el paY Jelill Ladd g 5o Gk e (2) S oa) e (S ede il JLGS) sn

organic (5 e e aul g Adaily sle ) Jelil lals Al Jai dasle A
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Ao & Gl (a) Soal dan Say Lol als Loy cpadanay) il 35S 555 solvent
2o ol 4ls Ly ¢ recrystallization sshsale) SHoa ey € Jiad Jreo A Al

55l
(¥ gy 4des)

Sk R? 4 00085 sl S oal ol Linf Sy ¢ Ml 1YL dalal il ) 0N e
¢vinyl e 35le R 5« hydrogen atoms (e 3 ke R 4 R! 3 ¢ (halo)alkyl C;-C (e

A5V 3G Ll

D5 I CN SnBugj
(R )n\Ej/Y + /\/ +
=
N CN
(h)

()
RZI

ey ABN @ D -
0 N/’ CN
®

Bu 5 ¢ (halo)alkyl C;-C (e s R? 9 adle Lagdy 2 3uw LS La s R lua

- azobisisobutyronitrile (e 5 e AIBN 5 ¢ 4 e sl
Pt lebas Gow (A A8l Wk de il ¢) ) oSy

J. Am. Chem. Soc, 110, 1289 (1988)
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(¢ ZUN) dulee)

sle R 48 08 3 Sl 2B Liad oS o Jad) g sV daladl Sl o o

34 yhll i ¢ vinyl e 3,ke R 5 « hydrogen atoms (e 5 ke R s R' 5 ¢ cyano (e

-

Ay

At

(h) )]
CN
Pd.dbasy(CHCL), . /\
»dbas(CHC; RS
(CH3)3SiCN dopf )n\\:.\ =
.. e
{m) N CN CCN
(n)

dppf s ¢ dibenzylideneacetone (& 5 ke dba s ¢Adle laghy 323 (3w LS laa n s R dua

-1,1"-bis(diphenylphosphino)ferrocene (e 3 ke
D lebas i (Al Al Gyl ke Jelill ol sa) (Sas

Tetrahedron Lett., 41,2911 (2000)

(6 gyl Adac)

ile R? 4 (s ol oSl ) Liad oS ¢ Jal g 5L Aualal) Sl o o
vinyl ;e 5,be R 5 ¢ hydrogen atoms (e 5 jle R R! 5« (halo)alkyloxy C{-C (=
A1 Ayl ek

Y4AR



—_— Y\/_

Pd(PPH;)s, THF

A =
T
N C CN
o

R‘)

N
(p

ph s ¢ (halo)aikyloxy C;-C (e 3,ke R 5 cdille Lagdy 1o 3o WS Laa 1 sR <

- tetrahydrofuran (e 5 e THF ¢ vinyl .

b by G U gl oyl ke Je il o) ) (S

J. Am. Chem. Soc, 120, 6838(1998)

sl AndlSo Blas Jall g1 Ayl Aaladl Gl a ba el ) @idall (e 8

T s dudadll i aally A Gl sy A pda Glil Jre cblasdd) (JEa s

Pk Lasd 3aal)

: Hemiptera_dadiall ciliwal

s Delphacidae such as Laodelphax striatellus, Nilaparvata lugens, Sogatella furcifera

«lly 4,5 Ly «(Nephotettix cincticeps, Nephotettix virescens fis Deltocephalidae

Y4AR



sy 4uld Le 5 cAphis gossypii, Myzus persicae Jie Aphididae

Eysarcoris lewisi, Eysarcoris s Riptortus clavetus Nezara antennata (fwe Pentatomidae

ey 4,0 Ly cparvus, Plautia stali, Halyomorpha mista
¢33 40La W g Trialeurodes vaporariorum, Bemisia argentifolii Jie Aleyrodidae

Aonidiella aurantii, Comstockaspis perniciosa, Unaspis citrl, Jie Coccidae

¢2ll) 42L& L g « Ceroplastes rubens, Icerya purchasi
5 ¢« Tingidae
SUd 4Ly Lag ¢ Psyllidae

:Lepidoptera dadall al ,i8

: Jie Pyralidae

«Chilo suppressalis, Cnaphalocrocis medinalis, Notarcha derogata, Plodia interpunctella

Spodoptera litura, Pseudaletia separata, Thoricoplusia spp., Heliothis i Noctuidae

2l 4l s ¢ spp., Helicoverpa

«lld 43l W g «Pieris rapae  Jie Pieridae

13 4.Li Le 5 <Adoxophyes spp., Grapholita molesta, Cydia pomonella Jis Tortricidac

¢l 4, Ly «Carposina niponensis Jie Carposinidae
Y4AT



¢y L5 Ly ¢ Lyonetia spp (fie Lyonetiidae

«ld 4% Loy ¢ Lymantria spp., Euproctis spp (i Lymantriidae
el 4l5 Lo «Plutella xylostella (Jie Yponomeutidae

«lly 43L% Lo 5 <Pectinophora gossypiella e Gelechiidae

¢y 44l% L 5 <Hyphantria cunea e Arctiidae

«&dld 44U Lo s «Tinea translucens, Tineola bisselliella fie Tineidae
: Diptera_¢maliall <ild

« Culex pipiens pallens, Culex tritaeniorhynchus, Culex quinquefasciatus (e Calicidae

Gl aald Ly

«dly 4l Loy cAedes aegypti, Aedes albopictus e SPP e s
«&ll) 4L L5 «Anopheles sinensis (fw Anopheles (ya Eex

«lld 4L L g ¢ Chironomidae

«lly 4L L 5 «Musca domestica, Muscina stabulans (J:e Muscidae
«lly 4,U3 Ly ¢ Calliphoridae

«lly 4l Ly ¢ Sarcophagidae

«lld 444 Loy ¢« Fanniidae

Y4AT



«&lld 4.L5 W5 <Delia platura, Delia antiqua e Anthomyiidae

ey 4,3 Loy « Tephritidae

¢l 44L& Lo s ¢ Drosophilidae

«dld 443 Loy ¢ Psychodidae

&y 4.L3 W5 ¢ Tabanidae

2y auld Ly ¢ Simuliidae

«lly 4ls Ly ¢« Stomoxyidae

«lly 44ls Ly ¢ Agromyzidae

: Coleoptera dadadl i dsha

Diabrotica undecimpunctata howardi s Diabrotica virgifera virgifera (Jis Diabrotica spp

GL‘iU.J‘LIu LQJ‘

Sitophilus zeamais, Lissorhoptrus oryzophilus, Callosobruchuys (fw Curculionidae

Uy 40U Ly cchienensis

«elly 4304 Loy «Tenebrio molitor, Tribolium castaneum (Jie Tenebrionidae

Oulema oryzae, Aulacophora femoralis, Phyllotreta striolata, (Jie Chrysomelidae

&y 4L% L s Leptinotarsa decemlineata

YAAR
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&l 4l Ly ¢ Anobiidae

23 44li Lo 5 «Epilachna vigintioctopunctata (e Epilachna spp
&) 4ald Lo ¢ Lyctidae

2y 40Ls Lg ¢ Bostrychidae

2y 4Ll ey ¢ Cerambycidae

¢y 40l Loy ¢ Paederus fuscipes

Blattella germanica, Periplaneta fuliginosa, Periplaneta americana, :Blattodea

«2ly 4,3 Wy «Periplaneta brunnea, Blatta orientalis

Thrips palmi, Thrips tabaci, Frankliniella occidentalis, Frankliniella :Thysanoptera

¢y a4l Wy ¢intonsa

2y 4.4 Loy ¢« Formicidae, Vespidae, bethylid wasp : Hymenoptera
¢y ali Loy ¢ Athalia japonica Jie Tenthredinidae

«lly 43 Wy ¢ Gryllotalpidae, Acrididae :Orthoptera daiay! Claiiue

Ctenocephalides felis, Ctenocephalides canis, Pulex irritans, Xenopsylla : Aphaniptera

&y 4Ld L5 ¢ cheopis

Pediculus humanus corporis, Phthirus pubis, Haematopinus eurysternus, : Anoplura

«lly 44l Ly ¢« Dalmalinia ovis
Y9AR



4L% Lo ¢ Reticulitermes speratus, Coptotermes formosanus :Isoptera s lia| Sl sladia

FEIR

Tetranychus urticae, Tetranychus kanzawai, Panonychus (i Tetranychidae : Acarina

ey ls Loy ¢ citr, Panonychus ulmi, Oligonychus spp

el gl Loy o Aculops pelekassi, Aculus schlechtendali (e Eriophyidae

«lly 4.Ls L 5 ¢ Polyphagotarsonemus latus Jie Tarsonemidae

3 ¢« Tenuipalpidae

¢« Tuckerellidae

|

Haemaphysalis longicornis, Haemaphysalis flava, Dermacentor Jie Ixodidae

4l L ¢ taiwanicus, Ixodes ovatus, Ixodes persulcatus, Boophilus microplus

I

el 48 Loy L S ualig 5 e 5 -

Dermatophagoides farinae, Dermatophagoides ptrenyssnus fie Epidermoptidae -

‘é_UJ‘L:LL LAJ‘

¢ Cheyletus eruditus, Cheyletus malaccensis, Cheyletus moorej (Jis Cheyletidae -

tDermanyssidae -

Y4AR
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«lly 4L L5 « Chiracanthium japonicum, Latrodectus hasseltii :Araneae -
) 43l Lo g ¢ Thereuonema hilgendorfi, Scolopendra subspinipes : Chilopoda -

L « Oxidus gracilis, Nedyopus tambanus : Diplopoda E\Aﬁ\ da 50 e Dl pda -

«lly 44l L s ¢ Armadillidium vulgare : Isopoda Ja YY) <l slaie -
¢l 4.L% Ly « Limax marginatus, Limax flavus : Gastropoda fa\_ﬁ‘\li Sl -

Pratylenchus coffeae, Pratylenchus fallax, Heterodera : Nematoda lad -

« glycines, Globodera rostochiensis, Meloidogyne hapla, Meloidogyne incognita

REPEREO

gAY Galdll (o e Jadl gl 58V dalsl e yiall sanal A€ Al 5 i
O Ao Jpandl 2y puasiie ce 3 le (156 L}A;J Adla carrier Alala 3ale 5 )
s Ada Adda dse (Be Al B e all g aYY palal € Bl 5k
Sl il o sl Jie sacbie N s D3Laly 5T 31135 A le dlela o) sap AL Alda
Jslae o emulsion st Slo JEad dun e Aapal Jauiny csurfactant adad)
flowable (saxll AL dapa f « shampoo formulation swel3 dxua 4 oil solution g
j granule <l }‘\ wettable powder 4tk y (saaliw j powder (3 saaua j formulation
S Ase sk K microcapsule 3 ya Y sl paste formulation ol 58l dsiae drpa
5 tablet Ll 4 carbon dioxide O3S ] B W s aerosol @il e

e A BT 3 el sl 038 a2l (S resin formulation w8 Aia
V4AR



43430 _!1}.4 JT smoking agent ‘U.h-li ji u.u}.q\_\ﬂ EJJUQ 4;:[4_)@5 u.a‘)éi ji u.u}ALLU Q.AJLS.A

-sheet # Jﬁ ;l fumigant _pglatll

gl aaYh palall S el aal g o Jall o) 5aVh Aalad) & plall ol 408 5l 228 =y

o 780 WY e Jaiarsile sl

S dadn o delual & Leelaanul (Sa Al solid carrier ddall Alaladl saldll (S
kaolin ¥ 4l Jie) clays bl (e 488 Glpa 1 38 Gsmae o (JBd Jus
alik 5 Fubasami clay «lulisd 4lila 5 bentonite 5 diatomite sy < 3 5 clay
s talc s synthetic hydrated silicon oxide 4« @Ja.: silicon oxide (acid clay 4saes
s quartz s sericite Ji) inorganic minerals 4 sc & (5 LAl alaa s ceramic wa A
hydrated slieall I 5 calcium carbonate s activated carbon Jadial O g sulfur
ammonium sulfate, ammonium d-m) chemical fertilizers 45l 32l 9 ( silica

.(phosphate, ammonium nitrate, ammonium chloride, urea

(Jad) daw e dads of delual (2 Aeadiuuall liquid carrier ABLLY Alalall salall Sy

G o uic) aliphatic j aromatic hydrocarbons 43 she ligs S5 08 o

Xylene, toluene, alkylnaphthalene, phenylxylylethane, kerosine, light oil, hexane,

cyclohexane

: Jie halogenated hydrocarbons 4isles <uligy S5 0

chlorobenzene, dichloromethane, dichloroethane, trichloroethane

Y4AN
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: S alcohols I

methanol, ethanol, isopropyl alcohol, butanol, hexanol, ethylene glycol

: Jae ethers I

diethyl ether, ethylene glycol dimethyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, propylene glycol monomethyl ether, tetrahydrofuran, °

dioxane

: Jie ketones s ethyl acetate, butyl acetate : Jis esters

acetone, methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone

dimethylsulfoxide : Jis sulfoxides s acetonitrile, isobutyronitrile @ Jis nitriles s
: Jeacid amides 5 .

: Jie vegetable oils 48l Cagyys (N,N-dimethylformamide, N,N-dimethylacetamide
<u) Jie vegetable essential oils 4l 4 ae g jy ¢ soy bean oil, cotton seed oil

-sla (lemon oil (sedll Cuy 35 3503 hyssop oil Gladl @y orange oil Ju

Jo Ao Jauim Cj actuall & dexdiual gaseous carrier bl Al salall OSad g

. ulccdl_mj‘ \o

butane gas, chlorofluorocarbons, liquefied petroleum gas (LPG), dimethyl ether, carbon

el aald W dioxide

YAAR
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WJEal Jon o Jaadn o] delpall 3 dedied) bl 5l dcalall saldll oS

e

alkyl sulfate salts, alkylsulfonic acid salts, alkylarylsulfonic acid salts, alkyl aryl ethers
and their polyoxyethylene derivatives, polyethylene glycol ethers, polyhydric alcohol

esters, and sugar alcohol derivatives

Ape o oJiad dan o daiin of A2 lall 8 derdiudl 5 AY) sacluall o sl S
e saaadl Lalad Jeiin g stabilizers & Jf 52 dispersants 4%iie J a5 binders 4kl
cellulose 5 gum arabic (o 2l deall 5 starch Ll (Jis) casein, gelatin, polysaccharides
sugars ©L S 5 bentonites lignin derivatives (alginic acid 5 derivatives

polyvinyl diw) synthetic water-soluble polymers ¢Lall & obsll AL Aadan & el g
(isopropyl acid phosphate) PAP s (alcohol, polyvinylpyrrolidone, polyacrylic acid
5 2-t-butyl-4-methoxyphenol (e J:ul;) BHA (2,6—di—t-butyl-4-methylphenol) BHT
mineral oils 4xias Gisajs vegetable oils 4dly Cagjs (3-t-butyl-4-methoxyphenol

fatty acid esters &3 (mlaal & i 5 fatty acids dyiad (aleal
ble Jaa) du Je Jaiin of resin formulation G A fall bl ol g

e Al o gall 53a S D S e} 1 Sars . polyvinyl chloride, polyurethane
.stearate s adipate (dimethyl phthalate, dioctyl phthalate d.m) phthalate (Jie bl
dalall GlS ydll ae ddaud o resin formulation ) e Je Jpandl (Say
Sl A e J5 Uy e glae il Q81 dse b lall gl sV

fre G bElly AT JSE DA e Waale S 30 1Y Sy coasl 3
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Ay hsall S elal S L pa f aas ) el Vs e dabas JIal da
S ood il il gall 3L aaw ) faall ol Aallee (JE o e

Al Jleel 820035000 Glldl J 3ia gd f dua gl G pmai

5 by A8l Gss o abae o dadn o Ll skl QL) 5l oS,
Glo dauin bl o g Al Y a1 (Says .crystalline cellulose e sl sibi
nordihydroguaiaretic acid s dibutylhydroxytoluene (e antioxidants 2SS0 32lcae 2 54
oy JSY) e 2l il gall y Jlaly aiad 3 50 5 dehydroacetic acid (fie ddaila o 5o
3y Cond) 468 el paall Al ASie ey ol i (3 ymame Jo5 Je dibla

gl Sl 3y dead

ol gl VL palall CS el (e Alad Ao ja Tl Bk e O dall A8 Sy
sdle s (Al bl s i gl aleal () i) halse e /5 i) e s il
CSoal el e el ) 5Vl Al i dall sanall 408 il jianioe Al 2y L

el g 1RV alal

& 35 sl YT AsiSd gl 50l A jhadl Gl Gl aladiad 2y Laie
Sy gha Yoo () Gesdle o580 gladasadd olie 8 oGl a1 del )
Sllaioadl Jie Sl i alasand sale pos ol GSaS cgha Yeor IV e Jiaia
A A elell cadanll e s e O s das B30 AL o sel Ay el
Jio Sl 5 it sale o L ool e dm Vo v e (Y e gl dladll () al
P Al Ll e b il sl G alasid (Sary L a LS Sl Gl

ot b il VY Aadal 4yl 8 Sl e et L oSy ) e Lilea

Y4AT
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o el e 50 O G e Rl L s Laf oS0 g
Sl 5 A Lad oSes e ol me aladl i G R e Rl il
SRSl e ks el e S8 e el gl A da) o

bl )sds vie &gl o o lgaiay bl ey laamy o bl Jsa a0l

S 8 AV A gliad el @ 5850 d el @ LS 5 aladial Ly Letie
el AVl 8 YL e LY o) fesale col B dlad () oSS Al
s -l b o el sV 4 Ya faaa) oo ) e ) s i) el
Gras Gl ALE Sses JW LG Galues clbaiadl Jie @l e Aaail sl
) ezl O Sal 35 58 Ll il s 5 pseal @ gd)
oil solutions 4y 3l Jullaall Jie LS NRERAW zatcﬁl:zl.«.')*‘o}__d.dlgég‘}; Yo, 0

vt WS asandl agals f 2331 aerosols Y suag Y1

Al Sblabl Aadlge 3 I g ) a4 e clandl cilus ahainl iy Lavie
Jie soma Sl oa Jf Hpehally Selally Ale¥y aualdl e aad Gl s e 53 ga gal
bS5 T By il ks Lealitiad (S 4 el all il 5 Ll LSy
ee Bl Al o el 8 Ay Ol Ja e Gk slacyl (8 (alaaid saaa
Ol dals a8 ala s e ) sl o Alais s P AR
Shedlall duw e il aadnd Ll & jlea) dadlgll Ay (Jld o e
2ol Sl ey S e Dobaa o A5 dilaes 0l 2y aall 7o)

R ey el Rl dign G sane o s g o Gok s )

Y4AR
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Gae b bl pall aillac) 2ie sl ¢ V0 dalal) G al) e (56 Lesale 5 Lelly

s B0 o paS KWana Voo (o)

Slane ae s lada 3 ) gl 50 Gl Cluse Gl 5 aaaii Lad oSy
Shbdl Glaey LS Glaney Ul Glagey Glhiadl Gl gey g Al 40
Apdely Bl iy Glaaddly @ isaly Clal g cldiieg Jilial Clase, o

Gl 4l Loy Ul gl

eJial dawr o s AY Gl Slaay @l pdall Sl Jid Aledll @b & e

: e pyrethroid

allethrin, tetramethrin, prallethrin, phenothrin, resmethrin, cyphenothrin, permethrin, Vo
cypermethrin, alpha-cypermethrin, zeta-cypermethrin, deltamethrin, tralomethrin,

cyfluthrin, beta-cyfluthrin, cyhalothrin, lambda-cyhalothrin, flumethrin, imiprothrin,
etofenprox, fenvalerate, esfenvalerate, fenpropathrin, silafluofen, bifenthrin,

transfluthrin, flucythrinate, tau-fluvalinate, acrinathrin and tefluthrin; organophosphorus
compounds such as dichlorvos, fenitrothion, cyanophos, profenofos, sulprofos, \o
phenthoate, isoxathion, tetrachlorvinphos, fenthion, chlorpyriphos, diazinon, acephate,
terbufos, phorate, chlorethoxyfos, fosthiazate, ethoprophos, cadusafos and methidathion;
carbamate compounds such as propoxur, carbaryl, metoxadiazone, fenobucarb,

methomyl, thiodicarb, alanycarb, benfuracarb, oxamyl, aldicarb and methiocarb;

benzoylphenylurea compounds such as luf enuron, chlorfluazuron, hexaflumuron, \

Y4AR



ditlubenzuron, triflumuron, teflubenzuron, flufenoxuron, fluazuron, novaluron and
triazuron; juvenile hormone-like substances such as pyriproxyfen, methoprene,
hydroprene and fenoxycarb; neonicotinoid compounds such as acetamiprid, nitenpyram,
thiacloprid, thiamethoxam and dinotefuran; N-phenyl-pyrazole compounds such as
acetoprole and ethiprole; benzoylhydrazine compounds such as tebufenozide,
chromafenozide, methoxyfenozide and halofenozide; diafenthiuron; pymetrozine;
flonicamid; triazamate; buprofezin; spinosad; emamectin benzoate; chlorfenapyr;
indoxacarb MP; pyridalyl; cyromazine; fenpyroximate; tebufenpyrad; tolfenpyrad;
pyridaben; pyrimidifen; fluacrypyrim; etoxazole; fenazaquin; acequinocyl; hexythiazox;
clofentezine; fenbutatin oxide; dicofol, propargite; abamectin; milbemectin; amitraz;

cartap; bensultap; thiocyclam; endosulfan; spirodiclofen; spiromesifen; and azadirachtin.

Gl e Glo B e e o8 bl Gy il Al @b Kl S

i Jie strobilurin compounds () sbu g s

azoxystrobin; organophosphorus compounds such as tolclofos-methyl; azole compounds
such as triflumizole, pefurazoate and difenoconazole; fthalide; flutolanil; validamycin;
probenazole; diclomezine; pencycuron; dazomet; kasugamycin; IBP; pyroquilon;
oxolinic acid; tricyclazole; ferimzone; mepronil; EDDP; isoprothiolane; carpropamid;

diclocymet; furametpyr; fludioxonil; procymidone; and diethofencarb.

VAAR
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Al ARG Aaly) ARG deafd e 2 e Sall g1 58 mua s S s
G ALY s e iy Y Sall gl a2V 8 el aay ASY) A eyl ARy

Ll o AV Aalad) S jall Aality) AV o 6 Cuns
F (V) Ay Al Jhal

Ay G

Y) N,N-dimethylformamide ;8 (?‘“ 0/\) ((6-Chloro-3-pyridyl)methyl)malononitrile
o il ae Jslaall U (ame VE iy 2 /74) sodium hydride Aslia) cadiy o(Ja
ps G Lo (el (e 0,V Y) allyl bromide Al <ad @l dayy Bl o il
Wlal o delioll bds By ARl 3 s dAsy ae QM Jsk Lkl s
Al Jue 25 . diethyl ether aladiuly aadlanu) S «/Y+ 535 5 hydrochloric acid
ledintig candia ale Jslaas 7Y+ o 3 5 hydrochloric acid alaaiuly sl o 4, guaall
Sl G s L patdie baia s b3S 55 A9k Y magnesium sulfate pladiul

D omaaae YU el silica gel silica gel column <l sa gila s S 3 sand 4ile Jiaaiall

AV Gaall ae @ 2-allyl-2-((6-Chloro-3-pyridyl)methyl)malononitrile

(B ARV alal (V) S ally Taels (U1 o ) i)

YAAN
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A% 2l

3 %

Ny, 7 13380

1Y) ady ALy JEa

D 43l d (e VYY) tetrahydrofuran

3 ‘((‘-A . ,0) ((6-Chloro-3-pyridyl)methylidene)malononitrile

| ‘(r“?‘*“ V~) tris(dibenzylideneacetone)dipalladium chloroform complex

allyl 48l o o5 cnitrogen (s g & (2> +,)°) bis(diphenylphosphino)ferrocene
slaadl ol 205 3w e ) (aa +,0Y) trimethylsilylcyanide (» +,€") chloride
S G 85 0 38 5 silica gel DA Jelil) i a5 2 gy dadd 4 VO e

Poe e EA e silica gel Gl s gila g S 3 gl

) slina) A8V daall aie sl 1-(6-Chloro-3-pyridyl)-1,2,2-tricyano-4-pentene

(B ARG Galall (V) Sl aelss (Y1 (e

AR il
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'H-NMR(CDCI ,TMS 8(ppm)):2.99(1H,dd) 3.1 1(IH, dd), 4.30(1H, s), 5.58-5.68(2H, m),

5.85-6.07(1H, m), 7.54(1H, d), 7.96(1H, dd), 8.54(1H, d)

L (¥) Ak k) Jia

N,N-dimethylformamide s «(a> +,YV) (3,4,4-trifluoro-3-butenyl)malononitrile alaasuly
3-bromomethyl-6- 6((;; 00w L?J A ~) sodium hydride 4 ‘(('LQ O)
>y JEd & ay (Ba el dglie 48 5k gLl ((n ~,Y/\) chloropyridine

w(&;”*\";cdjm;”(uc\ ?éj

g @Al ¢ 2-((6-Chloro-3-pyridyl)methyl)-2-(3,4,4-trifluoro-3-butenyl)malononitrile

(dadl £ 530 alal () S ) A8Y) danally i

AR =l

'H-NMR (CDCI , TMS, § (ppm)): 2.22-2.27(211 m), 2.70-2.80(2H, m), 3.26(2H, s),

7.43(1H, d), 7.74(1 H, dd), 8.41(1H, d

Y4AR



- 22_

. (‘i) ?é)vél:u\ﬂ dl:u.“

3 (e . ,'\) (3,3,3-Trifluoropropyl)malononitrile 443 <o

¢(ds Y°) N,N-dimethylformamide ;2 (a> +,%)2-chloro-S-chloromethylpyridine

vie JI Jska dadad) i 35 ¢Ba b () (> +,0)) potassium carbonate dila] <y
ethyl Ao sy aadainly Jelil) Lads ) olo Alcs) cach eclld amsy A8, 5l sm a o
Lidaly caade ale dsbaary bl il Je dpgiaall 8kl Jue S5 . acetate
gl ddle Juasdall JWN G pat Sy W3S 5 il Y magnesium sulfate alaaiuly

Poe e 1Y el silica gel e gila s S

e uay Al 2-((6-Chloro-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malononitrile

(2 8YL palad () S5l Taelod (91 Gn 4l JLtn) A5V disally

/oA =l

'H -NMR (CDCI3, TMS, 8 (ppm)): 2.25-2.35(2H. m), 2.51-2.60(2H, m), 3.27(2H, s),

7.44(1H, d), 7.74(1H, dd), 8.42(1H, d)

YAAR
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H(0) fu 2N Jia

) N,N-dimethylformamide i (ﬁa./a T“~Y“) 2-(Chloromethyl)pyridine hydrochloride
s Rl Gl 5 5 G L U (aae Yo%) potassium carbonate Aila) (e
2 (ane ¥ +} (3,3,3-trifluoropropyl)malononitrile o 3oke Jolae Asla) g el
potassium carbonate L.‘:J 4l ol A eleal U (de YY) N N-dimethylformamide
Wb el Bl (A5 B die QU gl 4l B 5 (e YOR)
elall il o 4, gl didall Qe pis - ethyl acetate alasil 4dliin) 2y ola
baa ot b€ 5y ddle Y magnesium sulfate aladiuly lgduas (i Al Jslaag
p> YV hadsilica gel il ja gilay S 2 gen) dide Jeaniial) S G et g L il

PO

Loallh de ) sl 2-((2—pyridyl)methyl)-2-(3,3,3-triﬂuoropropyl)malononitrile

(A g1 52U Galad (0) Syl Tacliat (91 e 4 Sl Ay

/oA zeldll

'H-NMR (CDC1  TMS, 8 (ppm)): 2.33-2.37(2H, m), 2.54-2.65(2H, m), 3.47(2H, s),

7.31-737(2H, m), 15 7.74-7.78(1H, m), 8.64-8.66(1H, m)
Y4 A
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P (V) a8, alily Jha

N,N-dimethylformamide & (as< ¢ +V) (3,3,3-Trifluoropropyl)malononitrile 443 ac
Gt el dny (Gaw Lo Y (pae TEV) potassium carbonate L) cusiy o(Je ©)

D oo 3obe Jslae dila)

) «hsalh (Je V) N,N-dimethylformamide 3 (aae Y +) 3-(chloromethyl)pyridine
el s Y ele il Cady B 5 da wie QW Ok 4l 5 3 el
slaars oladly Sl o 4 gmal) 38kl Jue 35 . ethyl acetate aladdinly avadanil
oaddie bia Gt W3S gy (Al Y magnesium sulfate Alasinly Ledudas P ENPRPENN

Poe e Boe e silica gel il s sl S 3 gead e Jeantiall 3L U Al o

Loallh 4 gy A 2-((3-pyridylmethyl)-2-(3,3,3-trifluoropropylmalononitrile

() AL palal (1) Sl aeliad (91 e 4) i) 45V

/v ol

'H -NMR (CDCI3. TMS, 8 (ppm)): 2.25-2.29(2H, m), 2.51-2.62(2H, m), 3.29(2H,

s), 7.38-7.42(IH, m), 45 7.76-7.79(1H, m), 8.64(1H. d), 8.70(1H, dd)

Y4AR



t (V) pdy LAl JE

N.N-dimethylformamide 5 (aa= £+1) (3,3,3-trifluoropropyl)malononitrile aladnuly
(p>= €+1)  4-(chloromethyl)pyridine (@ *,TA) potassium carbonate s ((Je 1)
o dyanll 5t Q8 Ayl Jid) 4 iy Gaw el Aglha Al gLl
e ) s «2-(4-pyridylmethyl)-2-(3,3,3-trifluoropropyl)malononitrile (e paa O

(g YL palsd (V) S ally Taelad (9 chn 4] Lo A8Y1 il

CF,

LAy

'H-NMR (CDCI . TMS, 8 (ppm)): 2.25-2.29(2H, m), 2.49-2.62(2H, m), 3.25(2H, s),

7.33(2H, dd), 8.72(2H, dd)

P (M) ad) Al Jha

N,N-dimethylformamide c((a;-c TYT) (3,3,3-trifluoropropyl)malononitrile AR
Y¥'©) 2-(bromomethyl)-6-chloropyridine ¢(p2= 14Y) potassium carbonate s ((Je ©)
Sl Jsanll 50t ) Yl Jad) b by G Al Al B b plals (aae
‘ 2-((6-chloro-2-pyridyl)methyl)-2-(3,3,3-triﬂuoropropyl)malononitrile (e e YO

(21 AL Galad (A) Sl Tals 91 e ad) Lo 2891 Al die yuny s
YAAY

\o



AR

'H.NMR (CDCI3, TMS, 5 (ppm)): 2.33-2.37(2H. m), 2.54-2.65(2H, m), 3.43(2H, s),

7.32(1H, d), 7.38(1H, d), 7.74(1H, dd)

: (4) 28, AN Jha

N,N-dimethylformamide s «(axe AY) (3,3,3-trifluoropropyl)malononitrile : alasiuly

5 ¢(a> YY) potassium carbonate 5 ¢(Ja ) +)

G (Sl dgalie 43, b g Lobs (fau K ~) 3-(chlc romethyl)-6-(trifluoromethyl)pyridine

s 2-((6-(trifluoromethyl)-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malono- nitrile

(51 88YL (alal) (3) Sl Taelasd (91 (e 4] L) 21 dapally e en,

YAAR
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= NC CN

ARt

'H-NMR (CDC1 , TMS, 8 (ppm)): 2.29-2.34(2H. m), 45 2.53-2.68(2H, m), 3.36(2H, s),

7.79(1H, d), 7.98(1H, dd), 8.76(1H, d)

:(\ ~) ?3),-‘.;\:\3?\ dtm.“

‘(da Y ) dimethylsulfoxide s c(@; V,"\) (3,3,3-trifluoropropyl)malononitrile  aladiub
¢ Ll (a ©,0) 6-bromo-3-(bromomethyl)pyridine s ¢«(a> ¥) potassium carbonate

D aa VY e Jeandl St iy Aty Jhel i lbay e Al dglie 35 )k

aic ey Al ¢ 2-((6-bromo-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malononitrile

(8 FAYL Galal () +) S all Taelnd (U1 (a4 SLoian) A5V dapally

ARG

'"H -NMR (CDC1 , TMS, S(ppm)): 2.26-2.29(2H, m), 2.48-2.62 (2H,m), 3.27(2H,s),

7.59 (IH,d), 7.63(1H,dd),8.40
Y 4AR



(00) B, N

gl AAYL Calal (0 0y Sl px ¥ AN Gl diethylamine (e e Y <
23515 «(p> ¥) (trimethylsilyl)acetylene Al il e ca oJoladl BIEN

s aa Y +) triphenylphosphine S c(@;.a \ Y) (I) Ll

s a5 - nitrogen (s s oL (f‘“ Yo °) dichlorobis(triphenylphosphine)palladium
JE TP e 5 Al e 4l 5 8 clele ¥ s Al 5 a da s vie Lual
ade dianidl Sl (i) s Py oatdie his Cad delil bl <5 My lela

P Ompae Vel silica gel il ya gila g S 3 gaal
2-(3,3,3-triﬂuoropropyl)-2-((6-(trimetylsilyl)ethyny1-3-pyridyl)methyl)m— alononitrile
(1 sl Sl el 9 e ) L)

CF;

X

'/NCCN
/ N
/

AR =l

'H-NMR (CDCI3, TMS, 8(ppm)): 0.28(9H, s), 2.22-2.27 (2H, m), 2.49-2.61(2H, m), 3.28(2H,

$), 7.53(1H, d). 7.72 (1H, dd), 8.57(1H, d)

Y4AR



ooy -
Sy o(Je V0) tetrahydrofuran (b 1 das sl S el e pae 1T Y ol e
v Ll s Sy .G b (Y (a3 Y+ v) tetra-n-butylammonium fluoride il
Ldall Gadand) S cdell) s D) sl ol 880 Yoosad Al 50 ya As
cpsia ale Jolaarg elall il o 45 penall d8d) Jue S5 . ethyl acetate aladnuly
U Rh Ay addia e Gal b3S s (A Y magnesium sulfate alaaiuly leidasg o

Do pae VY el silica gel la slag S 3 sand ddde Jianiall  BU

e 4 _)Lul.\-u-l) 2-((6-ethynyl-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malononitrile

(8 AAYL palall (1Y) Sl T load oY)

CF;

/Yo GSLJ\ Ve

'H -NMR (CDCI3, TMS, 8(ppm)): 2.25-2.29(2H, m), 2.51-2.60(2H, m), 3.25(1H, s),

3.29(2H, s), 7.58(1H, d), 7.76(1H, dd), 8.61(1H, d)

(1Y) 28, by Jua

alddl (Vo) Sl e pae TE AY G ((Je V0) Nemethyl-2-pyrrolidinone 3
e haall Cule 2y L3 e ) (P.A YY) copper(l) cyanide ddla) Cuais @lom¥L e
ethyl Aozl Ll (das 2y Jelill ladd 3 ole Cansd y cclela ¥ sadd 5 VA

Y4AR
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¢iialy cpada (ale ol el ol Jo Lsmall didl Jue S5 . acetate
S Rl Sy pmiaie i cal b3S 5y Al Y magnesium sulfate alaaiuls

D paae Yoo Sl silica gel Gl e gilas S 0 gedd ade Jiaatidl

a4l L) 2-((6-cyano-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malononitrile

() FAYL (alad (VY) Sl Taebias oY)

CFs

N :

At sl

"H-NMR (CDCI , TMS,8(ppm)): 2.30-2.35(2H, m), 2.54-2.64(2H, m), 3.35(2H, 5), 7.80(1H,

d), 7.94(1H, dd), 8.76(1H, d)

L (1Y) 2B, Al Jia

¢«(Js Y} dimethylsulfoxide s ((a> ©,A)  (3,3,3-trifluoropropyl)malononitrile RS
gl (2> 1,Y) 6-fluoro-3-(bromomethyl)pyridine (e €,A) potassium carbonate

e g sl «2-((6-fluoro-3-pyridyl)methyl)-2-(3,3,3-trifluoropropyl)malononitrile

(21 58YG Galadl (V7)) (Sl Taeliad (V1 G 4l L) 2651 Aiall

YAAR
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/Yo ol

'H-NMR(CDCI ,TMS, 8(ppm)): 2.26-2.30(2H. m), 2.51-2.63(2H, m), 3.28(2H, ), 7.05(ILL,

dd), 7.88(1H, m), 8.26(1H, d)

. (‘\i) ?é)uatu\;f\ dL:.d‘

N,N-dimethylformamide 6(3;.4 o¢ ~) (3,3,3-trifluoropropyl)malononitrile ‘,1_\5.‘“14
6-bromo-2-(bromomethyl)pyridine 5 ¢(aae £+ +)  potassium carbonate s ((de £)
Joandl 5t 28 aliyl il 3 lphams (i Al dliie Rl gLl (e 094)
2—((6—brom0—2-pyridyl)methyl)—2-(3,3,3—triﬂuoropropyl)malononitrile Ge ade 08) e
Gl (18) Sl Taelad (¥1 e 4l JLi) A6V Akl A e P

(g1 syl

yA-E ol

YAAT
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'H-NMR (CDC1 , TMS, 6(ppm)): 2.33-2.37(2H, m), 2.54-2.65(2H, m), 3.43(2H, s),
7.35(1H, d), 7.54(1H, d), 7.63(1H, dd)

1 (Vo) Ak, AN JEad)
N,N-dimethylformamide c(a_:ae £A ~) (3,3,3-trifluoropropyl)malononitrile E\A.é-iw\.)
5,6-dichloro-3-(bromomethyl)pyridine 5 ¢(a>< £Y+) potassium carbonate s ¢(Js 1)

Jpemad o ¢t oy i) Jal i lsbms o (Al Al 2l gLl (e YY)

UA?M.\‘\/\GLC

gl ¢ 2+((5,6-dichloro-3-pyridyl)methyl)-2-(3,3,3-triflucropropyl)malononitrile

(g1 YL palad) (10) (S pally haelad o) o 4 L) A8Y1 dasally aie

CF,

AR

'HNMR (CDC1 , TMS, 5(ppm)): 2.27-2.32(2H, m), 2.52-2.64(2H, m), 3.26(211 s),

7.87(1H, d), 8.34(1H, d)

Agxa e Bl Al 5 ) g 3 Alaps sl LS el Aaly) Al s (V) s

Y4AR
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(V) A sl Al Jua
:-.* IL:@_)-\-*-)“-‘—S_)AUA(?‘); .,/\)4_1‘_\}&"_1&36’\]_9?

CN

sodium (e e £0 e Bl Jglae ddl) 4l & sy ethanol (Je V) i

50l da 0 2o el ae Gl Jalaadl ) sl ¢ ethanol s* 4 borohydride

a . ethyl acetate ddaud g1 Al P et B le  aiia e ammonium chloride (pe
magnesium - al335ul Lddaty ¢ ale Jslas daul g il o 4y gaal dakl Jue A

POl VY el silica gel column Sald! Ja

(V) A8 b sl S all) ((6-Chloro-3-pyridyl)methyl)malononitrile
AR

(Y) ) 2l ol g

Y+ 5 tetrabutylammonium bromide (je g2 TAY 5 malononitrile Al ja 1,44 Ll &
> S Ae da e e sl Ll 4-bromo-1,1,2-trifluoro-1-butene (s &l
"t Laj A . ewu}g LS Psn ~t (e > °,9Y %Lu:\ elay b ¢ nitrogen (e

Y4AR
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aljgugédcuﬂl‘qu.a__‘miﬁqggj.&cu” sl 43 jall oo dan 4 Lla)
28 Jsbars sla 4y guanll 3000 Jowe s -t-butyl methyl ether alaanuly 4adac

bis @ai b3S 5 S 38k Y magnesium sulfate plainly Leiian s i b 2333 saa

(Y) ) das sl S ) (3,4,4-trifluoro-3-butenyl)malononitrile
AR

F(Y) pdy el ki) Jia

N,N-dimethylformamide ¢ (Jo © *) * malononitrile (e (> YV,R) Al &j
S ol 255 48 3l 5 ) ja ds 0 3 potassium carbonate e (> YV,1) Al
D 0m (3 IVY) Jstas 0] ey Jail, Xy 55 50al 5 el 50ad ol

s NN-dimethylformamide (s (Ja Ye) LIS AV 1-bromo-3,3,3-trifluoropropane
il aodiannd 5 oM Jelidl Tl Y ol Al cash amyy el sl it ol

Liiats aodie (e pandgia 3,5l el A pumal) GR0L) o Ll 5. 2 J) sl

(]l gliad) & . midie s @l la < 1 A 48k Y magnesium sulfate ol
Poe (Pl YY) el Gl Ja o gae il gile 5 <

((¥) a3 sl < 4l)) 3,3,3-trifluoropropyl)malononitrile

JVA sl

Led ol ] 5Vl Aalal) il all ol 8 Rerdiad dlayu ) LS all Al oy i

ST RCEIPETE-JWIREY AT

YAAR
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(\)h.wuj\usg

((6-Chloro-3-pyridyl)methyl)malononitrile

2T lealy) Aa

(Y) Josw o) S pal)

X7

(3,4,4-trifluoro-3-butenyl)malononitrile

F

X

CN F

'H-NMR (CDC1 , TMS, 6 (ppm)): 1.18-1.28(1H, m), 2.27-2.34(2H, m), 2.58-2.72(2H,

m), 3.88(1H, 1)

(F) Jaseu ) 5ol

(3,3,3-trifluoropropyl)malononitrile

NC CF5

'"H .NMR (CDCI3, TMS, 8 (ppm)): 2.32-2.42(2H, m), 2.43-2.52(2H, m), 3.91(1H, 1)

LSl ALk ) YL dualadl S jall sasaa A e (V) dsx 8 o

Y4AR



A e
@
4 1 y RS
5/\3 R* R~
R :
g .
N
CN CN
Compound bonding
Number R! R? R* R* (R),, site*
1 H H H CH=CH, 6-Cl 3
2 H CN H CH=CH, 6-Cl 3
3 H H H CH,CF=CF, 6-Cl 3
4 H H H CH)F; 6-Cl 3
5 H H H CH,CF, — 2
6 H H H CICF, — 3
7 H H H CH)CF; — 4
& H H H CHCF; 6-Cl 2
9 H H H CHCF; 6-CF, 3
10 H H H CH,CF, 6-Br 3
11 H H H CHCF, 6-C=CH 3
12 H H H CH,CF; 6-CN 3
13 H H H CHCF, 6-F 3
14 H H H CH,CF; 6-Br 3
15 H H H CHCF, 5-Cl, 6-Cl 3
16 H H H CHCH=CH, 6-Cl 3
17 H H H CH=CMe), 6-Cl 3
18 H H H CH=CF, 6-Cl 3
19 H H H CH,CH=CF, 6-Cl| 3
20 H H H C(CF)=CH, 6-Cl 3
o1 H H H CH—=CH(CF,) 6Cl 3
22 H H H CHF 6-Cl 3
23 H H H CH,CHF, 6-Cl 3
24 H H H CFCF, 6-Cl 3
25 H H H CHCH,CF, 6-Cl 3
26 H H H CH,CF,CF, 6-Cl 3
27 H H H 22-dichloro- 6-Cl 3

1-cyclopropyl

YA
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28 H H H cyclobutyl 6-Cl

29 H H H cyclopropyl 6-Cl

30 H Me H CH,CF; 6-Cl

31 Me Me H CH,CF, 6-Cl

32 H H H CH)CF; 6-(1,1-
dimethylethyl)

33 H Me H CHLCF, 6-(1,1-
dimethylethyl)

34 Me Me H CH,CF; 6(1,1-
dimethylethyl)

33 H H H CHCF, 6-(1,1-
dimethylethyl)

36 H Me H CH,CF; 6-(1,1-
dimethylethyl)

37 Me Me H CH,CF, 6-(1,1-
dimethylethyl)

38 H H H CH)CF; 2-(1,1-
dimethylethyl)

39 H Me H CH,CF; 2-(1,1-
dimethylethyl)

40 Me Me H CH,CF, 2-(1,1-
dimethylethyl)

41 H H H CH)CF, 4-CF,

42 H H H CH,CF, 4-CN

43 H H H CH)CF, 4-NO,

44 H H H CH)CF, 4-Br

45 H H H CH)XCF, 4-Cl

46 H H H CH)CF, 5-CF,

47 H H H CH,CF, 5-CN

48 H H H CH,CF; 5-NO,

49 H H H CH,CF, 5-Br

50 H H H CH,CF, 5-Cl

51 H H H CH)CF, 5-F

52 H H H CH,CF; 6-CF;

53 H H H CH,CF, 6-CN

54 H H H CH,CF,; 6-NO,

55 H H H CHCF, 6-F

56 H H H CH,CF, 5-CF;

57 H H H CHCF, 5-CN
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Number R! R? R R# (R, site*
58 H H H CHCF, 5-NO, 3
59 H H H CH,CF, 5-Br 3
60 H H H CHXCF, 5-Cl 3
61 H H H CHYF, 5-F 3
62 H H H CH)CF, 2-CF, 4
63 H H H CH,CF, 2-CN 4
64 H H H CHyCF, 2-Br 4
63 H H H CH,CF, 2-Cl 4
66 H H H CH,.CF,; 2-F 4
67 H H H CH,CF; 5-F, 6-F 3
68 H H H CH,CF, 5-Cl, 6-F 3
69 H H H CHCF, 5-F, 6-Cl 2
70 H H H CH, 6-Cl 2
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Cy to Cs (halo)alkyl, a C; to Cs (halo)alkenyl, a C, to Cs (halo)alkynyl or a hydrogen
atom; R; represents a C, to Cs (halo)alkyl, a C; to Cs (halo)alkyloxy, a C; to Cs
(halo)alkenyl, a C; to Cs (halo)alkynyl, hydrogen atom or a cyano; R3 and R4 are the
same or different and are a C; to Cg (halo)alkyl, a C, to Cg (halo)alkenyl, a C, to Cg
(halo)alkynyl, a C; to Cg (halo)cycloalkyl, a Cy to Cg (halo)cycloalkenyl or a hydrogen
atom, or R3 and R4 together may form a C, to Cy (halo)alkylene or a C4 to Cg
(halo)alkenylene; Rs represents a halogen atom, a cyano, a nitro, a C; to C, (halo)alkyl,
a Cy to C4 (halo)alkenyl, a C, to Cy4 (halo)alkynyl, a C; to Cy4 (halo)alkyloxy, a C; to Cy4
(halo)alkylthio, a C; to C4 (halo)alkylsulfinyl, a C; to Cy4 (halo)alkylsulfonyl, a C, to Ca
(halo)alkylcarbonyl, a C, to C,4 (halo)alkyloxycarbonyl, a C; to Cy4
(halo)alkylcarbonyloxy, a phenyloxy or a phenylthio
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