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Non-specific MoA
Group 8 Compounds of non-
specific mode of action
(selective feeding blockers)
Pymetrozine, Flonicamid, etc.

Moulting & Metamorphosis
Group 18 Ecdysone agonist/ disruptor
Diacylhydrazines (e.g. Tebufenozide)

Group 7 Juvenile hormone mimics

JH analogues, Fenoxycarb, Pyriproxyfen, etc

Midgut Nervous System

Group 11 Microbial disruptors of Groups 1A & B Acetylcholinesterase (AChE) inhibitors
insect midgut membranes Carbamates and Organophosphates

Toxins produced by the bacterium Group 2 GABA-gated chloride channel antagonists
Bacillus thuringiensis (Bt): Bt Cyclodienes OCs and Phenylpyrazoles (Fiproles)
sprays and Cry proteins expressed Group 3 Sodium channel modulators

in transgenic Bt crop varieties ¥ ,
(specific cross-resistance sub-
groups)

Grot,.tp 4A Acety}’choﬁne receptor (NAChR) agonists
Neonicotinoids

Spinosyns
Group & Chloride channel activators

Avermectins, Milbemycins

Group 22 Voltage dependent sodium channel blocker
Indoxacarb

Metabolic processes

Group 20 Mitochondrial complex Il
electron transport inhibitors
Acequinocyl, Fluacrypyrim, etc
Group 21 Mitochondrial complex |
electron transport inhibitors
Rotenone, METI acaricides

Group 23 Inhibitors of lipid
synthesis

Tetronic acid derivatives

Metabolic Processes
Many groups acting on a wide range of metabolic
processes including:

Group 12 Inhibitors of oxidative phosphorylation,
disruptors of ATP

Diafenthiuron & Organotin miticides

Group 12 Uncouplers of oxidative phosphorylation via
disruption of H proton gradient - Chlorfenapyr

Cuticle Synthesis
Groups 15 and 16 Inhibitors of
chitin biosynthesis
Benzoylureas (Lepidoptera and
others), Buprofezin (Homoptera)

Non-specific MoA
Group 10 Compounds of non-specific
mode of action (mite growth inhibitors)
Clofentezine, Hexythiazox, Etoxazole
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AGR'CULTURAL AND J. Agric. Food Chem. 2011, 59, 2943-2949

FOOD CHEMISTRY

c_is—Config_uration: A New Tactic/Rationale for Neonicotinoid
Molecular Design

Xusheng Shao,’ Philip W. Lee," Zewen Liu,§ Xiaoyong Xu," Zhong Li,*" and Xuhong Qian’

*Shanghai Key Laboratory of Chemical Biology, School of Pharmacy, East China University of Science and Technology, Shanghai
200237, China
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IPPA152201

open-chain analogues analogues with enhanced conjugated system

J. Agric. Food Chem. 2009, 57, 951-957

WO 2009/094867; CN 200810032949; EP 2281812; AU 2008349040; US 12864410 "
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Cl N cis
Cowpea aphis: Armyworm: o= NO, ~ Cowpea aphis:
LCs0=0.00471 ppm LCsy=0.03873 ppm JI 83 87% mortal.ity at SOQ n_qu/L
O= AN N~ ONH N Armyworm: no activity
Brown planthopper / l
<

resistant: LCsy = 0.4925 ng/pest T . = E Brown planthopper

sensitie: LCgg=0.0742 ng/pest resistant: LCsq = 18.9795 ng/pest
6-CI-PMNI trans sensitie: LCgq = 4.1440 ng/pest

divalent

J. Agric. Food Chem. 2010, 58, 2696-2702 13
W02011069456; CN102093389; W0O2010/069266; CN101747320
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compound LCso (mg/L) 95% confidential level
Peakl 288.139 246.395 -340.344
Peak2 50.090 42.460 - 59.330
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# K&, ( Nilaparvata lugens ) :
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Toxicity of different neonicotinoids against susceptible (Sus) and resistant (Res) strains of N. lugens.

WD £y
TECHNoY

N

Strain Neonicotinoids Insect number Slope + SE LDsg (95% FL) (ngfpest) Relative toxicity® RR factor®
Sus Imidacloprid 103 32324+ 0.271 0.151(0.122-0.186) 1.00 1.00
Clothianidin 88 2673+ 0.351 0.240 (0.207-0.279) 159 1.00
IPPA152201 117 1.833 £ 0.226 0.121(0.093-0.162) 0.80 1.00
Res Imidacloprid 85 1.793 + 0.368 22.161 (14.585-36.227) 1.00 146.8
Clothianidin 105 1427 + 0.276 5.664 (4.952-7.139) 0.26 23.6
IPPA152201 124 1.560 £ 0.325 0.731 (0.486-1.052) 0.03 6.1
HAKREK AT
WE o =
compound 3 Pt &R U R
b g/3k
. LD,, 0.007 0.000039
W E HE
R/S 18 1
LD,, 0.071 0.000055
HEE E bk
R/S 1291 1

RANREIZ B! 21



IPPA152201

X N
| \__/ ® HCI
~
Cl N
Tig
Laodelphasx striatellus IPPA152201: 2.66 mgL! Imidacloprid:12.7 mgL-!
Aphis craccivora IPPA152201 : 1.37 mgL™!
P. separate Walker IPPA152201 : 9.09 mgL™!
Plutella xylostella IPPA152201: 26.03 mgL!
Nephotettix bipunctatus IPPA152201: 0.48 mgL! Imidacloprid: 5.32 mgL-! (48h)
Aphis Fabae IPPA152201: 5.15 mgL!' Imidacloprid: 21.88 mgL! (24h)
HASKH - 3
LC50(ppm) ! LD50(pg/g) |
compeund Commeon  Diamendback Green Two-spotted Brown winged Western Silver |f:.*.':|'|I Brown rice I
cubwormm math peach aphid snider mite green bug  flower thrips whll'.eﬂ:.rl planthooper I
Adult egg : sensitive resistance I
IPPA152201 19.8 26.6 0.18 =500 500 2.3 26.5 121 | oo1s 028 |
| R/S= 16 I
Imidacloprid 14.6 0.2 56.1 I 0.025 28.8 I
|_ _Res=vis2 |

-

FEAE . SHEMMERATRELERERA ! 22
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@ Cycloxaprid-IM§HIE® N

=
LCso(ppm) LDgo(ug/g)
Compound  Gommon  Diamondback Green Green rice |Brownwinged]  Western Sweetpotate whitefly Brown planthopper
cutworm moth peach aphid leafhopper green bug | flower thrips Biotype—B Biotype—QJ Susceptible Resistant

IPPA152616 1.1 29 0.19 2.8

R/S= 26 R/S= 15
IPPA157F11 26.3 >100

R/S= -
Sulfoxaflor 6.8 >100

R/S= -
Imidacloprid 1.9 525 0.057 40.9

R/S= 28 R/S= 718

Common cutworm= Spodoptera litura
Diamondback moth= Plutella xylostella
Green peach aphid= Myzus persicae Foliar spray to leaf disc

Western flower thrips= Frankliniella occidentalis *}‘L'I‘Stl:ﬁ:l/%l%;ﬁ'
Sweetpotate whitefly= Bemisia tabaci
Brownwinged green bug= Plautia stali Dipping
Green rice leafhopper= Nephotettix cincticeps Drench
Brown rice planthopper= Nilaparvata lugens Topical application

JEMEMT sulfoxaflor
[\ S Cl
S m I‘f S N\WNH e N Men

IPPA152616 IPPA157F11 Imidacloprid Sulfoxaflor

HEE., SgEABMRERARTRFEEMLR! 24



AR L E 8] 7253

MR 7T ZEWEF10E B AR, 2HFFE KR FEAEHIERE, HRSEEHn
&, EEMMHAEITFREREZE R ITHIORE.

=t I BE HE1R HRE3R HRTR HE15X
SIREF EE THERERR )
25% IR E RIEWP 1 65.53ABb 75.04Dc 83.73Cc 79.72Dc
25% IR F RIEWP 2 68.46ABab 80.38BCb 88.23BChbhc 87.28BCb
25% IR E RIEWP 4 70.97Aa 85.18Aa 93.08ABab 92.42ABa
25 % AL W i \WP 6 70.04ABa 82.01ABab 96.30Aa 95.70Aa
10% AL R WP 4 34.51Cc 34.09Ed 38.27Dd 34.06Ed
25%MZhEWG 1 64.58Bb 76.54CDc 86.26BCc 82.87CDbc

Bria1e ¢ &l : FFIRE T 25% A & hIEWPHI B3 B &8 TR chivbk . gl , SEEchiR. ALUFiER
CER

BriaiEME: ERXB ALK B BUR S R ILC N3.49mg/L, RERETER
B2 /] (LC,,N18.06mg/L)

EARPGAAEPITESR: LCE SRR, {8HLC, AR KTt Rk,
Bria IR =9 : [ES5PRE TR St RN e e = ! 25
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27 LC50(95%CL)|

LC-P £ LC50(95%CL) (mg/L) LC-P 2%

(mg/L)
70%IPP152616  Y=2.8621+1.5380x 24.6(15.2~39.2) Y=2.7721+2.0771x 11.8(6.11~17.1
25%IPP152616  Y=3.5464+1.5063x 9.23(3.07~15.2) Y=4.2108+0.7177x 12.6(0.12~29.0

U AZEN Y=2.4011+1.3899x 74.1(46.2~160.5) Y=2.9598+1.0844x | 76.1(42.1~235.09

R 2 771 % e o o ) 5 1 EE ML ERLR 53 1) =06, 458016, 0318,  XJ4ERR
HEYFRMELEAL R 3 A =3, 01508 03fF, FIBBERITEE

TREELE M XEE CEAEM

45 40. 94 il LC-P £ LCs4(95%CL) (mg/L)
40 +
=T 33.6 JaE Bk Y=4.9044+8.5537x 1.03 (0.59~1.33)
S~
el L
£ 30 A, S Y=7.0221+2.127x 0.11 (0.069~0.15)
e 25
§ 20 Mg rh s Y=6.9664+3.2126x 0.24 (0.20~0.30)
15 f
2 10 8.09 70%IPP152616WG Y=5.0484+4.2666x 0.97 (0.58~1.29)
o 2.04 2.94 @
0 [ooccos B Sesss M ‘ ‘ ‘ 25%]IPP152616WP Y=4.9264+3.5187x 1.05 (0.66~1.37)
IPP152301 IPP152616 Mk Huik W I i sy ]

EEmt R =205 Fn144E%, LEIEETS16 MIEHRENRY, Hhing/LAER, SWIER
EM1114E, tLEERBSHEMIME BREFAREE, (BREZK T hmkFanE R
26
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) LC,,=10.4mg/L
S I BASTTHRS
e IR S | Ry BlEERRER. R
cuEu e u ichEEBﬁ"ﬁJEE’Jﬂﬁ S, K
00000 T H 255
TR s E4e/ BT B 15 RBH R 2% o <
BABTISRMBS RSB, Mk,
HlEREERATRE, BESTRRE.
S AR K A ,1 LC.,N1492.6mg/L
(1% MLt ERLRpR IPP152616 IPP152301 P I T =Y
FO 40.94 2.94 2.04 33.6 8.09
F2 44.33 8.98 5.95 88.19 15.52
F3 50.73 9.02 6.35 86.75 35.12
F6 57.42 7.52 8.95 - 29.2
F12 50 8.98 5.5 2117.86 147.61
F14 96.67 19.62 5.8 2095.9 872.62
F16 107.02 17.66 6.65 2024.17 —
_§161’€5§ Fimik 7R KB X IPP152301, M RIERHIENIRSS. 3716 27

&, YAAZR R BN X A ZE 5T ROt XURR A] RE BRI -
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Imidacloprid

Dinotefuran

0117

Motality(%) Number of
Compounds
ug ai/adult 47 24 48 96 honey bee
IPPA152616 04 3 27 70 89 30
0.2 10 17 48 68 30
0.1 0 0 14 48 30
0.04 0 0 0 14
0.02

Motality(%) Number of
Compounds
pg a.i./adult 47 24 48 96 honey bee

Sulfoxaflor 04 40 90 90 97 30
0.2 7 43 55 56 30
0.1 0 20 24 21 30
0.04 0 0 0 o 30

0.02 0 3 0

0. 19 0.163

1.938 1.6626

Thiacloprid 17 23 23

Dilution ratio
Dimethoate EC 1000 0.43 70 100 100 100 30
Dimethoate43% 2000 0.215 37 90 97 100 30
Lot No.EAOOGF 4000 0.108 0 53 77 89 30
8000 0.054 0 23 38 32 30
16000 0.027 0O 0 3 14 30
0.093 0.063
0.9486  0.6426
acetone 0) (0 () (6)

100 100 100 100
0.2 86 88 90 79 29
0.1 20 89 80 30 30
0.04 0 63 43 29 30
0.02 0 14 3 3 30
0.01 0o 4 30
0357 1.1118
93 100 100 100
1 42 100 100 100 30
0.4 43 59 59 63 31
0.2 0 63 60 57 30
0.1 0 43 47 M 30
0.04 o 7 7 0 30
1.938  2.3256

a:Hour after treatment
Note: Technical materials were used for the testing except for Dimethoate EC,

which is a formulated product.

HAXFE: BFHEE24/ NN EEREMERMRME10EFEL E
FERWKFHTE: 488, FEHESMETREANLC,)19.18mg/l, it aMk4.94mg/1,BH T (KT AL 28K



4”@ NEHRIERAEICHHIER

2
§
S

R u.—-q -+~ .
/%WDF sma\& Hﬁ-@‘ }'EIZ.&@E'H_’, . e X
uk.w R

1T, MERE A g
2. Eg-jlé j(q-—'g?%E’J}Z{ﬁ O/\u N2 “ u/\/NHZ c >cl ? 7 /Ej/\N\_/_[/NH
E\HII45/\)—:|- c N c N

—~ /Q\o bt 10‘:)OHCI aq. Cg {?\

e (s, o EReEL
FEaESEEiE o " Ly

IFEHIE: 97%[5REZ4, 25%WP, 2012.6.3052A%

ﬂﬂ?—ﬁﬂ‘i(LS) 2tkem , TEMEMRIE , BT M4
R%ﬂr]ﬁtﬂ‘i(LS) IMEITAHIESIN, MMEEMIAEm (i, &, &, &) ,
BRI 1IN, FESMHRIE4m (FREREE, &, dfd]. HEEEM)

H\ﬁggu;f: 97%JRZY, 25%WP, 2014.4.3052h%
HESERE(LS): £ESMH. B, SMEMBUEMY &R I 4IR 29



UkERIE. A& HRIERSHERIT

L EFRICIE R

Uk RIE R “CHRIC

KOH O,N SK
-

X X
—_—
= | | THNO, + CS,
P P z EtOH

CHOH O,N S—
=

b /O\ . ethane-1,2-diamine
Yy o~ — T | (AT e S LT
- \ : l E:,,, NG 9NV chgor=cHeHo
D = [J 5 ——C o p ST T g e ﬁi%
; I E E
& _COCl NaB°H, CH OH ﬁoqﬁ%la 0% CH,CI
/(j L ~ -~ U Y cl N
Cl N Cl N Clk 1N
IR HRE C. Li, X. Y. Xu, Z. Li, J. Label Compd.
C. Li, X. Y. Xu, Z. Li, J. Label Compd. Radiopiigln, 2011l press o o
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