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PN N\N CH, ¢ MoA: sterol biosynthesis inhibitor (B,
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Fig. 1. Commercial products obtained by incorporation of chlorine
(R) into the non- halogenated aryl (hetaryl) moiety.
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Table 1. Bond lengths, van der Waals radius and total size of
carbon halogen bond

Bond Length  van der Woaals radius Totalo size
(& (A) (1)

O-H 0.96 1.20 2.16
1.09 1.20 2.29

C-H
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Fig. 2. Soil degradation of BPU depending upon the halogen substituents.



Brp thh 2§48 AR5 2(Leroux, 2004), X-A 2H
glo]E o) M= isobutyl 1837 GAF}FL)

L, Mxi=nt

) B2 WISHEYG 94 L 154

ANGAwT) 71 & B4 PAaXFHF=4.0 > 0=3.5 >
CF3=3.3 > N~CI=3.0 > C¢F;~Br=2.8 > $~[=2.5) 29|
v AgA 2 0| 2ENT st 2T CF)oR Ba}
ATzl HAEE dASt AF 715289 A, &

714 9 AgE 2o Bed s dke oA

8] 23 A AskA Bt 3 BAXEAE AAA|
EQl dirlo] vigkEAlAelo]l "Molu}l “Ind} o -carbocation
AIH=C"-F <> =C=F" AtfjetA 4], "CHF, > "CH,F > “’CF;
> "CH3)¢] push E3}9} B-carbocation BOFASH} &A1 %2
Y (hyperconjugation) 72 pull 3 REE 71=rh CFs

SES X}Q]r Agrehd fAko] ohE FitoflA
SRAAIHC-Hal) o] A A=zt
E(u)% t;}*xgzjg 2 9153_ 1 4:9% C-CI(1.56) > C-F(1.51)
> C-Br(1.48) > C-[(1.29)2 ZANE|glom, C-Cl Aol 7}
A 78 S4& B
3 pk, 2l SIAE 9
BAoIA Aol 47119l BANEH AR et 2
I pKa HI3tE FhAE RN 4 9lgo] BRI
(Bohm &, 2004). Agoju} gjolnl e - v- F A3og
[X-CH,-NH;": X=LH3(pKa = 10.7) > X=CH,F(pK, = 9.0)
> X=CHF:(pK, = 7.3) > X=CF(pKa = 5.7)] W}$- &= &
7178& 7HA o] fEfdhe 6-2% pKoollie S vl A
A1 pKa Mohe 4284 22 olstelgo Agsty
B, 2, diAbY] oFEE) 9l obde] W3t ol B E
- Sl ALY TR
Folut ol4] gz a-go] dAet gl

O

U

H
&
=)
i
=2
N
S
=
me, ok
3
el
1
=
)

4) At st 4 F AR

F2 A4 oMy B L 97| AA Ay 2o Tl
SH= Wt AaAStE Ahold) 2 Aoz el C-H
(416 kj/mol), C-C(348kj/mol), C-N(305 kj/mol), 7]&} &=

1 XI%U:{ h:OFM;;ﬂ .g;é’r 291

A H$HC-Cl 338 kij/mol, C-Br 276 kj/mol, C-1 238 kj/mol)
H]ﬂ fodie C-F 2R 485 kj/mol 2 thARES L A
A obg o] AAF YIRS u]2ict. Monohalogenalkaneol|
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Fig. 3. Herbicide diclosulam.
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4+ 9lem Table 20419} Zo
ol Yo Bw WA o2 welrk Af 4-CFs-phenyl
& 2= pyrasulfotoler HPPD(4-hydroxyphenylpyruvate
dioxygenase)& 2AISH AlZzAlolckSchmitt 5, 2008; Schulte
o, 2008)(Fig. 4).
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2R setle g

Table 2. Lipophilicity increments n as assessed for mono-
substituted benzenes CsHs-X

Substituent X T Substituent X ks
OH - 0.68
COOH - 0.32
H - 0.00 CF:0 + 1.04
CF1:S0O, + 0.55 SFs +1.23
CH; + (.56 CFsS + 1.44

Pyrasulfotole

Fig. 4. Pyrasulfotole and its molecular interaction with the
herbicide target HPPD.
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A %A}Ag(R‘ = CF38¢} CF;80)°] %3

2%
7he
R —

|

fipronil#} 49| %]¢]
et

Shift from fungicidal activity
1 = R=CFy R = H; X = CH
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O
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CH, =CFg X=N

Fig. 5. Examples from hebicidal N-aryl-pyrazole and fungicidal methoxyacrylate for halogen-group induced shift in biological activity.
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318 methoxyacrylate ) A5 picoxystrobing: 2-isopropy-
loxy-4-trifluoro-6-pyrimidinyl 2 X| 8514 44| fluacrypyrim
of HH Tt wheba B2 YA XBHA gL v &
2A ofdRaET 7T vo| 084S Fralgth
S

7t HYHSLIEEER(vgSoCh) ZHX

34 pyrethroid 7ol 327 YAt ARACEs, CHFO,
CF.BrO, (CF3),C- HOCO, 2713} aryl] =¢J0] AA 7]
atgick 1950 14t M3 AFA] pyrethring] pentadienyl
Ro|=ARIE Teslel A} 248101 e} HIgt pyrethroid
£ dA3HF o, o|E pyrethroid: vgSoCh 7 AAsH

AAXNTEE AHsckSoderlund, 2008).

ok @43 pyrethroid A43Als @ Aw|A L 43}
o, ATh7} A A pyrethrin®] Ywb+2 A, BEFY pyrethroid
ez o ul ojaE|2 CeRglo] AAA SR Fig. 63 7o)
S250] 91 BE chiral AE B2 9] AAEIg)
of. AA 40%= TEA ATATE QAT 60%E F2 Fh
L E49 A7t EFE ASAE 7ML 9k

Pyrethrin { R = CH,

Pyrethrin #f R = CHy0CO

Y AN B 293
1 A B9 pyrethroid
Cyclopentenyl 42-& “1§-& X|B3tA] 200 o4}

3. phenoxybenzyl &3-& R'0] a-cyano AEA| Arelat
dichlorovinyl £¢.2.2 424 permethrind} cypermentrin
o] A9, dibromovinyl g =3t deltamethrin A3
o] Table 32} Zo] A A=l

19809 £4:34 cyfluthrine] FZZ EAE2, 015 4
71 pyrethroid4] 424 2] 4-fluoro-3-phenoxybenzyl *| g
Ae 248 2 I #3T 5= Yo thefdt oA E
sHA51A =l9ith Cypermethrin®] H]8ked cyfluthrind- 53
Mg WACA 1739 A7t 7Hs8k A 2 3-phenoxy 4|
A 4920 A EAETE FEOIAH $8A A Kt &
Al e d-8(Fig. 6a)2 sl7] HEoltt

19804t] CF; g6 pyrethroid 454 A-cyhalothring A]
2o 2 ZAEHA AFEAHL CF(CHC > CF(F)C = CLC
= F,C > CF3(CF3)C &22 ZAESITh h-cyhalothrind]
CF; 15 &4+ 24 Arldw 53 KB4} Biphenyl
E}2} 2] pyrethroid 4HA| bifenthring (Z)-(1RS)-cis-isomer
TPAE BE Hofstol 7 S dAnEEA & skt

7F RdkElQict. Fig. 6b9l 20| bifenthrin®] 3-phenyl *|$h

rl

3F

d

ofj

" (&)

type A

Hat

O A
A= CN, H\G

insecticidal activity:

fype 8 Hal=Cl<«<H<F

“ [
\/O\/ X
2 g2 R
/\X 3 , . o
type C nsecticidal activity:
AN [ g3 (
HC CHy R R F, Gt <c CH,

Fig. 6. Structural evolution of synthetic pyrethroids (types A to C) from pyrethrins I and II : (a) cyfluthrin and (b) bifenthrin.

Table 3. Halogen-substituted pyrethroids of type A

Common name Introduced year X Y R R’ R’

Permethrin 1977 Cl Cl H H 3-PhO
Cyfluthrin 1980 Cl Cl CN F 3-PhO
h-Cyhalothrin 1984 CFs Cl CN F 3-PhO
Bifenthrin 1986 CF; Cl H 2-CHs 3-Ph
Trifluthrin 1988 CF; Cl H 2,3,5,6-F4 4-CH;
Acrinathrin 1991 H (CF3),CHOCO CN H 3-PhO



294 gt

=

A7t FHEY AL ortho X methyl 15| YA A T}o] 7]
{h:1

DihalogenvinylE (CF;)CHOCOHC 1522 X33} 4F
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2) B €19 pyrethroid

Table 49] 2tAu|4] fenvaleratew ] H54 A% AHH|A|
EHEN Y SHE QA AR 2 AAG EE E A
S35 Aol f83te] B3, ARl 5 Thekdt 2l A=
3 9lch

(28, oS)-fenvalerate ©}AJH| esfenvalerate= ¢IAl3}22
A a7 54 E 0] ha § fenvalerate 30~150 g AREHS
20~30 g2 &Y 4 Q%o fenvalerate®} difluoromethyl
=4 flucythrinate(R4=CHF,0)= €3t AHanz 3
Y 2 e Y] 434S slglch. £8 flucythrinate®]
phenoxy 7] 49120 Br 9At=Y-L H gHAFEN
(LDsoy& 67~81 mg/kgollA 1,000 mgkgo 2 =7 Astag]
2 ANl Panonychus wimi(Koch), Adtol-2o} Tetranychus
telarius L. =& Foff Fof tigt 371 A3anE Rt

3) C B¢l pyrethroid

Table 59 Zro] 27 U7} ¢l H7IEA etofenprox
A pyrethroid 4} E AZEAE B W2 0@ i 5
A ZAE 9, ethoxy 1§ R'] 27) Felat 17 Br&

=SJ¢} halfenprox+= Hpo] ©.8 W3l A F5 et Aln|g

Table 4. Halogen~substituted pyrethroids of type B

2 pyrethroid(X=CH,, A=Si)¥ eflusilanate
B RSt 2o AFaiket @7 ofFe 2GR

Lt LIZEIOIMEER! receptor(nAChR) EHEH|

HEST 5YoA nACKR 2HEAE o83t 4% gharls
L bR A7 Algle A 1087 6l0] WekJeschke
. 2007; 2008). Chloronicotinyl 4A(CNI) AEEd L
ol IML 22 A3A7F $AI8LL B&o] fdole AEH A
A £7H] MoA7} BrEAHA AE9] AHg AEd ¢
ERAESE AEH A &9 71931 i Thielert, 2006). E
gt thiacloprid= W3t 22 §-83250) 293¢ 54 3
oo, g% AEAL CPM(6-chloro-3-pyridinylmethyl)
Z7)E N-nitroguanidine, N-cyanoamidine¥} 72 Abo]sh
el otelAgAET ABG O SHT 4 Ui

IMI CPMo}} B4 37H2Q)E 585 45a1E HIA
7190} 5 92 EAYAE E4olEAGE Myzus persicae
off tigh Zet AFane AL, A uet 5-F(LCos=8
mg/l) > 6-F > 2-F £91& Bt} 319 2-F&= 5-F B &8
BIRIGE Aphis gossypii Glov.o| 733t A58 22 LCos=
0.25 mg/tol k.

3-pyridinylmethyl £17] 692 P48 £4, BE, Q252
ZgkslE ONI 320} 722 458438 Hirh(Jeschke, 2004).
ol4-2 AAEEIA Eedt oEEY FHH(AChBP)
02 A9 4 91, nACKR o Z3} 2YslH HA3t 2
& 715L R A8 &+ Stk

Fzolke sl AATE AEFSolA MY Thiacloprid®]

Common name Introduced year R R? R’ R
Fenvalerate 1976 CN H 3-PhO Cl
Flucythrinate 1981 CN H 3-PhO CHF,0
Esfenvalerate 1986 CN H 3-PhO Cl
Flubrocythrinate 1992 CN H 3-(4-Br-Ph)O Cl

Table 5. Halogen-substituted pyrethroids of type C
Common name Introduced year X A R' R’ R’

Etofenprox 1976 0 C CH;CH,O 'H H

Eflusilante 1981 CH Si CH;CH,O 4-F 3-PhO

Halfenprox 1986 0 C CF:BrO H 3-PhO




Thiacloprid

Fig. 7. Structures of two members of the subclass CNIs IMI
and Thiacloprid; the right is shown in the binding site of
mollusc AChBP. Blue arrow: room for different halogen sizes,
red arrow: water-mediated H-bond (Talley et al. 2008).
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7t AEIE Hio|2EHd AR

1,2,4-Triazole AEZe A0 F MoA = Al sterol Blo]
2384 R4 Cr-methylene-dihydrolanosterol Z&7H&
A A EE P4509] 95t CleH HE3tE Ak A
o]th(Kuck 5, 2007). & w23 ANDMDY A& W 3
FOlEZ £ log P 3 W9T Aoz B 48y 1
Ae} A5 o] 9tk 1976~2000E EA|H 1,2,4-triazole}
20044 &A]¥ prothioconazole®] chlorophenyl H-to] ¢
58 SAIT AL log P 33} 22 o3t Ao o]
7|Q1€ )

1,2,4-Triazole AfA|9) 92%= 202 AFEHIYL o
% 68% = FAABAIE TR Qlrk AktA prothioconazole
< Fig. 99} 2o} 1,2,4-triazole 3} {-Z2 & thdA ¥
ALRIYoR Hgstglrt.

1,2,4-Triazolin-5-thion 4 & T=24 23} benzyl A7) S
T3t cyclopropyl 5.5 AT A B o] A
2R B 2 AtA] prothioconazole2 ortho-chlorobenzyl
2719} Faldola MR M3/ chlorocyclopropyl &
e F AR EFE] AR SAFHI

A azke] PELS AHERS Vo R gYsh vlole
BT A7 FEAEY 252} AL 2 prothio-
conazoleZ: HEF} 7|EAE9] Zatdo) W WAlo] wf- &
£33 71202 Ajuisly gt Hauser-Hahn 5, 2004).

AF5E W7 |(FRS} oltollA A3 K= Tapesia yallundae,

N—N
A
H

T. acuformis, Rhizoctonia spp., Microdochium nivale(Fr.)
& ujZ3}lol(Suty-Heinze 5, 2004), BH8H Seproria tritici
Rob., Stagonospora nodorum Berk., Drechslera spp., 5%
=8 Puccinia spp., A9 Aseold el b
Blumeria graminis Speer "4 Sclerotinia sclerotiorum(Lib.) de
Baryo] o3t & WAe] 2| E-EH 3 Dutzmann 3,
2004; Davies 5, 2004). &3t o] DML AtAl= Aed8e &
Ashs A4E wol el £-83 &8 242 dYolrh

Lt SEH|QNQo-site/ZEHH| 1) A

Ad 797 598 F P AFHLE A8 Fol
strobilurin? 474 E(Sauter, 2007), T2 strobilurin

£ Aot 7et FYAZAES] WE AFA o]l YR)st
© AMEZE bel EFA|(complex DS Qo-19} 7159 ¥
T ujRo] A-A 5L ATrHBartlett 5, 2002).

Fig. 103} Zro} 19994 of+= strobilurinA 4-FA] trifloxy-
strobino]] 24 YAE £t oxime EHE ZB7}A)9)
triflucromethyl-phenylS ZH= tjst AFA|7} Table 63}
7ol trifloxystrobing A|ZLC.E 20054 fluoxastrobinZ7}A]
SAH Ak

Trifloxystrobin Z¥479] A4F2E 2R g3 o] £
pe AgEA Y 454 ST 4528 Ysen
(Ziegler 5, 2003), 3 Foll= 6-trifluoro-2-pyridinyl & ZH=
picoxystrobini} N-chlorophenyl-pyrazolyl S ZF= pyraclostobin

Hal R | o
R OH . VI?\OH

S’/’i:ﬁ S’/‘Z‘ MﬁN

N
H

R = CHj,, F, Cl Prothioconazole

Fig. 9. Stepwise optimisation according to the concept of lipophilic backbone and 1,2,4-triazole modification leading to the

prothioconazole.

Table 6. Commercialiszed halogen-substituted strobilurin fungicides

Common name Introduced year Chemical class R A
FC
Trifloxystrobin 1999 Oximinoacetamide \‘“" ) \C " CH;0-N=
N—
Fsc\r"
Picoxystrobin 2002 Methoxyacrylate Q_ CH;0-HC=
Pyraclostrobi 2002 Methoxycarbamate Cl—Q»NN: g CH;0-N-
~




o] 7| %ick 2005 Bayer CropSciencedfA] £A|3F fluoxa-
strobin> 2-chlorophenoxy-5-fluoropyrimidinyloxy Ao =)
Q1 #Aste} oFalak-grto] methoximino dihydro-dioxazinyl &
Zgpste} PSSl T THWASARIIN ot o
NEAT 42| FRE YL DAY, 2hi} Gh

Q8k
> Clyoj H]ste] ¥-581%cHHeinemann %, 2004).

(F>H

A 2AE HE strobﬂunn?zﬂ AFA| O] OF 50%:= ¢l
o Be 2EEA AAE sl 9o A44oR 4
B3 Qi) AtA ﬂuoxastxobm TR AL o Aol

A& At Septoria tritici, WAHWEY Leptosphaeria
nodorum Muell., =5 Puccinia recondita Rob. ex Desm.,
P. striiformis Westerd., P. hordei Otth., W3} K gjof Al
8l ANEAE Y Pyrenophora triticirepentis(Died.),
P. teres Dreschler, 244 Q24 Rhynchosporium secalis
(Oudem.), WEH B. graminis spp. o HL3l A EAE
HYrhDutzmann %, 2004; Hiuser-Hahn %, 2004).

StrobilurinA| 2] Wj/d g ko) 7]ojat7] $jal] AatA|
fluoxastrobin Th2 A €9 Aol BAEFTE B
Y SEARLE Fig 113} Zo] AEgfch

DMI h#4| prothioconazole2 o411 HEUR 717]1} o]

Nucleus

Side chain

Phamacophore N Oj

General formula Fluoxastrobin

Fig. 10. General formula of synthetic strobilurin fungicides and
the chemical structure of fluoxastrobin.
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Fg. 11. Fungicidal spectrum of activity and performance in
field tests (barley and wheat) of both fluoxastrobin and prothio-
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Ao A} WASH = Pseudocercosporella herpotrichoides(Fron),
Fusarium?) ‘ﬂOWUFE‘ﬁ ol F7b AETE L3, F
552 Fandango" 2 0|5 W] HulbAl WA S 27
7§48 TH Suty-Heinze 5, 2004).

Ch AHEZ JAICHY S5

oAt AgrEvoAlz) 1990Gd] H dA1A ]
b |e FUAYS H2eg B AAIE skl 20059
Bayer CropScienceA7} AF48lst A28 X+ Fig. 129}
7rol Dow Elancortd] HE|, 9 gl7i24 9418 XRD-563
7} §Afsick(Briggs &, 2006).

ASAAR NS B30 A0 o] B2l 2 5-
trifluoro-3-chioro-2-pyridinylmethylamine©| S35 4] 1l
QEES & 3, AFH R U AR AL} benzoic
acidet N-olAIStE AH A|2E A Y| 43} fluopicolide
& "AsH 9lc). fluopicolidet= #7]7F | &EE 9y
Phytophthora infestans(Mont.) de Bary, =t Plasmopora,

Fluopicolide+=

Pseudoperonospora, Peronospora, Bremia, Y% Phytium
o) U 2UENOR Woomyeete) BAAY] £
A EIE B rkLatorse 5, 2006). £ ARl Mz 242
& g9 FAfollA] spectrin A O] A 2 {57} Fig.
133} o] HAAFFA HEE UK Toquin F, 2006).
ofs the AT U AZBAT Aol BHe 5793
onj, w3t 2 AAE metalaxyl, dimethomorph, fenamidone,

XRD-563

Fluopicolide

Fig. 12. Structure of fluopicolide and its chemical precursor
XRD-563.
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Fig. 13. MoA of fluopicolide and immunoflurescence micro-
scopical studies of (a) untreated and (b) treated zoospores and
mycelium of oomycetes.
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zoxamide Z+& 9L

£ AR wahfAE HolA %ok
a, ﬂuoplcohde 22 Fig. 12(b)S} Zo] SEXZA7} 93
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Holct.

er

=X
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ol JAshz Wsldd AxA7} ohi-Eoti Wakabayashi
S 2002). W AHEI BEAMY YA 9 285
£ 29#<l o] MoAd| A5 EWA] norflurazon, fluridone
4 flurochloridone E thAs}iL 7o) EEAS} AZAE FE8}
Al YT Hamprecht &, 2007). Bayer AZ9] diflufenican
o} flurtamone+= 5§ EFER AMHI 9o, o
= phenyle]] B4E &7} =43} picolinafen, beflubutamid

avrE
+ Fig. 14, Table 73} Zro] 483} xgjch

ol AxAlE B4 Bdot A A AMEI,
flurochloridone diflufenican sjujelr|o} T E£0 R /\}
S8t A7 AzA gAE0dA PDS AR EE

ZHe Pzl Wby 1 b ¢t phenyl meta
7€} CF; 252 AAMAY 52 Aol B2

A7 Qlct. PDS AIA S 5, 6 WY dlﬂliﬂ ) Xl?%
£ Y8t 12A 93279 phenyl Holt} F4 heterocycle
9 27F AeA7E HEE G

Lt MEZYEE 2 AxA

=8 HeA AZ2A mefenacetd AlZICE oxyacetamide
AZAZ 2ARE 23t WL GOIE S 8 AHo] 75
$to) 2t 7]eh ABIIAE AufenacerS AG3H Elgon)
Aleidolat ‘QO} HAARgo] 7hgstth(Forster 5, 1997). ©]

S AzA 22 Befol F4slol £ wha Be) Bz
A3 of2l %@i ol 3to] S oIk, 1WA B2
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=] geX

& HIESH] AR
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Oxyacetamide A= A9} Aglsteae] 7158 Tgs}
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= “*HE%IE 84S 1A, Fig. 159 2ol Adhsef Al
Fig. 14. The 3-triflucromethylphenyl moiety common to PDS N . -
N vipheryl motety of g2 go] YT FHA Aeolsw sk
Table 7. Different classes of PDS inhibitors for basic structure
Common name Introduced year R! X -X-R
o M
Norflurazon 1971 H N F O e
o
o
Fluridone 1981 H C LN §
&Hy
¢} Ci
Flurochloridone 1985 H N /b\/m
Diflufenican 1985 H 0 ?uﬂ ~
Difl 0
- Flurtamone 1997 H C o A Qiph
S
|G SN
Picolinafen 2001 H 0 ﬁj\@
e
(o]
Beflubutamid 2003 F 0] ©
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herbicidal acitivity

N~N
/4 )\ R = Cf < CHF, < CF,
R
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Flufenacet

selectivity

Position =2, 3" < 4’

A'=4"-H < 4-Cl < 4-F

Fig. 15. Structure of the oxyacetamides mefenacet and flufenacet. SAR in the chemical optimisation of the oxyacetamide class.

Az o] A olA] heterocycle-e Fig. 140]4 9}
o] zo] 7Y &4 vy om, M ks A
5 ]| Cl, CHF;, CF; A3H|2 78= 13 A-thiadiazole 0|31
o). B0l Az e}t g phenylamideo] et %
& o} 4-fluorophenylo] 714 95t Az anE Bk

Flufenacet 28 A &40+ glutathione S-Zo|f49) 4]
&3 sf52kg-o] 7)of8t g o (Bieseler 5, 1997), A 2A] of
Aol Al glutathioned} F-H-28H-2 H8|A 24 1HARZ g4
5%t Flufenacet®} glutathione Z3H 2= glutathione S-
ol Aol Bheof] ot Ao & 5-trifluoromethyl-1,3,4-

thiadiazol-2-yloxy ¥-8& ZZHqth

L}, Acetolactate EEEA(ALS) 2ARIM|

Sulfonylurea= 4281 ALS JAA| R F0]4l(Leu), o}0]
2F0l4l(Ile) E vHA(Val) & 2714 ofulwAl Hpo] Q.
Ao A G aolchAkagi, 1996; Berger %, 2002; Ort,
2007; Thompson, 2007). BA7R] £A1%H 317) sulfonylurea
AzA 5 62%= T2A0] §lI, 24%+= BAE Fheslr
H2] 14%+= F44 22 =8 3h33t}. wehA] sulfonylurea
+= Fig. 163} 7] triazinylsulfonylurea(Y=N)2} pyrimidinyl-
sulfonylurea(Y=CH) A|lzA &2 =t

)Y = N Triazinylsulfonylurea herbicides
N (i) Y = CH Pyrimidinylsulfonylurea herbicides

Fig. 16. General formula of sulfonylurea herbicides.

1) €24 ¥ triazinylsulfonylurea #27]

Chlorsulfurone- o] Ag A9 AxAZ L J2E WA
317} 918 AL EAIEAL, ortho-Cl A A(F A, X= CH,
RHE 3,3,3-trifluoropropyl A7) L83t Aol L4548 Al
A A 24 prosulfurono|t}. £<=4=0f A prosulfuron At
== 1,3,5-triazine 55 methyl 8B, RY)ojA 27} 44
kg o8 aAdE

2) &=24 % pyrimidinylsulfonylurea |24

3-Ethylsulfonyl-2-pyridinyl(X=CH)-Z $-7-8+= rimsulfuron
AlzAo]| vigto] flazasulfuron®] 3-trifluoromethyl-2-pyridinyl
2 iAol AR G vlA|GloH, WA sy e
& pyrimidinyl methoxy R® 18¢] O-gu|g3} 4 7}4-84)
7} 49k sulfonylurea 7hiLe] vl7gAt vt o] 719)
Elolct 2003y Pang 52 chlorimuron-ethyl 2¢H2 o]A
E ALS ZA3RE 9¥ i) Pyrimidinylsulfonylurea
aER A" 3, 4904 AR AR o) gk Bl F%
& ulAo] AzEIE= ortho A7t FE Sk

3) Sulfonylaminocarbonyl-triazolone HZA(SACT)

Propoxycarbazone-sodium el Bromus spp., 719 Elymus
repens Gould, %A% Alopecurus myosuroides Huds. g4
£ Aegilops cylindrica Host W 45 Ax 4] ¥l 9 %
Z WA ol Aol

2 AzA AAE dAA sulfonylmethylaryl BEtie
sulfonylaryl®] 2 E/do] WAL, 53] Fig. 179141%}
7ol 353 B3 FEAYALE CFs, CF0 A|3toflA 534
H At Miiller, 2007).
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_R2 Propoxycarbazone-sodium ﬂ E?} ) MOA ]51‘5—. /‘6], 51‘711 ‘?"9}‘ 7_(]-%01] E}'E]' H}'
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Fig. 17. Sulfonylaminocarbonyl-triazolone herbicides and optimi- 7+ 3
sation in their sulfonylmethylaryl moiety. gzl TEA XEAE T8t ALY 7|&F 9l 9
242 Q22 FUEA FF08 I FE FaoME
Y Q%7 9] ool stad XN 2 1A
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. o A2 42 ZHe 7
o) Aol EHOIYOT, oYHe dvena fua L, Aok o oot 2T A g
= o a . 57 7dgi
£ Setaria viridis(L.) Beauv., 23} AW Trificum aestivum
L $3% T. durum Dest.od] 2851 928 S40] 4%
U Znfel 2
7 = £ d7E 2010dE S=Salr|ay a9 Reseat
= —

z2agos $48 J45HEY 9REA ol FAEY

o AAATNN GRA AR} AL Table 894
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Ao] Fa% B2 AAET YA, B8 22 YAt A

Table 8. The optimal product in modern agrochemicals through the use of halogen substituents

* high and reliable biological activity .. . .
. .. * low toxicity to beneficial organism
* high selectivity

* rapid onset of action * good environmental degradability
* subsequent distribution in the plant * low soil mobility
* optimal duration of action

d tol. * no significant residue in food foodstuffs and animal feeds
* good crop tolerance

* low risk of resistance

* low rate of application ) ] )
.. * favorable cost/benefit relation for user to be investigated
* low acute toxicity

* low toxicity on long-term exposure — o
. * suitability for use in integrated crop management
» safe packing
* good formulation properties * broad range of application

* problem free application * innovative product characteristics

* long storage stabili * competitiveness
2 P
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Abbreviation
AChBP : Acetylcholine Binding Protein
Al : Active Ingredient
ALS  : Acetolactate Synthase
BDCA : Benzodicarboxamide
C-Hal : C-Halogen Bond
CHO : Chinese Hamster Ovary
CNI  : Chloronicotinyl Insecticide
CNS  : Central Nervous System
CPM  : 6-Chloro-3-pyridinylmethyl
DMI  : Demethylation Inhibitor ‘
Glu ¢ Glutamic acid
HPPD : 4-Hydroxyphenylpyruvate Dioxygenase
I : Imidacloprid
MoA  : Mode of Action
nAChR : Nicotinic Acetylcholine Receptor
PDS  : Phytoene Desaturase
R&D  : Research and Development
RyR  : Ryanodine Receptor
vgSoCh : Voltage-gated Sodium Channel



