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Discovery and Development of a
Novel Insecticide ‘Clothianidin’

Sumitomo Chemical Co., Ltd.
Agricultural Chemicals Research Laboratory
Hideki UNEME
Masato KoNOBE
Atsuo AKAYAMA
Environmental Health Science Laboratory
Tokunori YokoTa

Crop Protection Division-International

Koji Mizuta

Clothianidin is a novel neonicotinoid insecticide with thiazol ring which has been developed and commercial-
ized by Sumitomo Chemical Takeda Agro Company, Ltd. The characteristics of neonicotinoids include a good
systemic action and high activities against sucking insect pests such as hemiptera and thysanoptera. Clothianidin
is effective even against diptera, coleoptera and lepidoptera pests and can be applied by a wide variety of treating
methods. This report describes development details, biological activities, safety and synthetic methods of clothi-

anidin.
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115 Insecticidal activity of clothianidin
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Insect species Stage? MethodsP LCs0 (mg a.i./L) Ratio
clothianidin (a) fenitrothion (b) b/a
Hemiptera
Nilaparvata lugens N3 LS 0.015 41 2700
Laodelphax striatellus N3 LS 0.025 4.1 180
Nephotettix cincticeps N3 LS 0.0006 4.5 7500
Aphis gossypii A LS 0.011 0.87 92
Myzus persicae A LS 0.21 > 20 >95
Bemisia argentifolii N1 LS 0.3 > 100 > 330
Trigonotylus caelestialium A IS 0.21 8.3 40
Coleoptera
Henosepilachna vigintioctopunctata L2 FD 0.051 >1 >19
Diabrotica undecimpunctata L1 SI 0.16 — —
Thysanoptera
Thrips palmi L1 LS 5.4 300 69
Frankliniella occidentalis L1 LS 6.1 110 31
Lepidoptera
Chilo suppressalis L3 LS 0.28 6.6 37
Spodoptera litura L3 LS 2.9 7.7 16
Plutella xylostella L2 LD 59 3.1 13
Carposina niponensis E ED 0.24 1.2 18
Diptera
Liryomyza trifforii L1 LS 1.2 > 100 > 86

a) E : eggs, N : nymph, L: larva, A : adult, the numeral indicates the instar number.

b) LS: leaf spray, IS : insect spray, LD : leaf dipping, FD : fruit dipping, ED : egg dipping, SI : soil incorpolation

BEEEEN  Target insect pests of clothianidin in citrus
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IEEELN  The agonistic action of clothianidin and re-
lated chemicals against hybrid nicotinic
acetylcholine receptors expressed in Xeno-
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(a) nursery soil incorporation, (b) drench application, (c) planting hole application, (d) plant foot application

BEEEEN  Various soil application methods for vegetables
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IEEEEE  Control of Silverleaf whitefly, Bemisia argen-
tifoli by nursery soil incorporation (NSI),
soil drench application (SDA), and planting
hole application (PHA) of clothianidin
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IEEEEN Control of citrus leafminer, Phyllocnistis cit-
rella by trunk spray application
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IEEELEN  Control of wheat aphid, Rhopalasiphum padi
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condition : 1) acidic hydrolysis
2) basic hydrolysis
3) decomposition by urea
4) decomposition by amines
5) decomposition by anhydrous HCI

G Formation of guanidine moiety (2)
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clothianidin

11578 Physical and chemical properties of clothia-

nidin
ISO Name clothianidin
Code Number TI-435
Chemical Name (IUPAC) (E)-1-(2-chloro-1,3-thiazol-5-ylmethyl)-
3-methyl-2-nitroguanidine
Trade Name DANTOTSU®
CAS Registry Number 210880-92-5
Molecular Formula CsHsCIN502S
Color and physical state Clear and colorless solid powder
Odor Odorless
Density 1.61 g/ml (20°C)
Melting Point 176.8°C
Vapor Pressure 1.3 x 10710 Pa (extrapolated, 25°C)
Solubility (Water) 0.327 g/L (20°C)

Dissociation constant (pKa) 11.09 (20°C)
Partition coefficient (log Pow) 0.7 (25°C)

151 Stability of clothianidin technical grade

Storage conditions Storage period  Remaining content (%)

25°C 3 months 99.2
6 months 100.0

9 months 100.2

12 months 99.2

40°C 3 months 100.1
6 months 100.4
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L Acute toxicity studies with clothianidin

Animal Administration LDso (mg/kg)
gododododoooooboouoooooon
Route Male Female
Rat Oral > 5000 > 5000 goooooboooooouobouooboooooon
Dermal > 2000 > 2000 godooooooooooooooooouooao
Inhalation * > 6141 > 6141

Oo00os0001500003000ppmO0O0O0O0O0O0O0OO0O
gpoboopoboobooboobobobobobo

*) LCs0 (mg/m?), 4 hours inhalation from nose

11550 Mutagenicity studies with clothianidin

Study Test System Study Condition Result

Reverse mutation S. typhimurium : TA98, TA100, —S9mix : 16~5000 pg /plate Negative
(Ames test) TA1535, TA1537, TA102 +S9mix : 16~5000 pg/plate

In vitro gene mutation Chinese hamster lung cells (V79) —S9mix : 156~5000 pg/mL Negative
(V79-HPRT test) +S9mix : 156~5000 ug/mL

In vitro chromosomal Chinese hamster lung cells (CHL) —S9mix : 156.25~1250 pg/mL Weakly positive
Aberration +S9mix : 625~1875 ug/mL

Micronucleus CD-1 Mouse,
5 animals/sex/group

Wistar Rat, 4~6 males/group

25, 50 & 100 mg/kg (single oral administration), Negative
24 hr, 48 hr & 72 hr

2500 & 5000 mg/kg (single oral administration), Negative
4 hr &16 hr

In vivo / in vitro
Unscheduled DNA synthesis

28 oooo 2o006-1
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-G8 Short term, long term and carcinogenicity studies with clothianidin

Species Administration period Administration route Dose NOAEL

Dog (Beagle) 13 weeks Oral (dietary) 325, 650, 1500, 2250 ppm Male : 19.3 mg/kg/day (650 ppm)
Female : 21.2 mg/kg/day (650 ppm)

Dog (Beagle) 52 weeks Oral (dietary) 325, 650, 1500, 2000 ppm Male : 36.3 mg/kg/day (1500 ppm)
Female : 15.0 mg/kg/day (650 ppm)

Rat (SD) 13 weeks Oral (dietary) 150, 500, 3000 ppm Male : 27.9 mg/kg/day (500 ppm)

(Recovery group +7wks) Female : 34.0 mg/kg/day (500 ppm)

Rat (SD) 104 weeks Oral (dietary) 150, 500, 1500, 3000 ppm Male : 27.4 mg/kg/day (500 ppm)
Female : 9.7 mg/kg/day (150 ppm)

Mouse (CD-1) 78 weeks Oral (dietary) 100, 350, 1250, 2000 (male)  Male : 47.2 mg/kg/day (350 ppm)

/1800 (female) ppm *

Female : 65.1 mg/kg/day (350 ppm)

*)The initial dose level was 100, 350, 700, 1250 ppm. Animals received 700 ppm for Weeks 1 through 4; 2000 ppm for Weeks 5 through 10 ;
2500 ppm for Weeks 11 through 34 ; and 2000 ppm for males and 1800 ppm for females for Weeks 35 through termination.

1k::15741  Development and reproductively toxicity studies with clothianidin

Administration

Study Species Administration Period Dose NOAEL
route
Developmental ~ Rat Organogenesis (GD 6-19) Oral 10, 40, 125 mg/kg/day No teratogenicity
Toxicity (SD) (gavage) P:10 mg/kg/day
Fi1:125 mg/kg/day
Developmental Rabbit Organogenesis (GD 6-28) Oral 10, 25, 75, 100 mg/kg/day  No teratogenicity
Toxicity (Hra : NZW) (gavage) P: 25 mg/kg/day
Fi1:25 mg/kg/day
2-Generation Rat 10 Week pre-mating, 3 Oral 150, 500, 2500 ppm Fo: 150 ppm
Reproductive (SD) weeks mating, 3 weeks (dietary) F1:150 ppm

Toxicity

gestation and 3 weeks
lactation (Fo and F1), 6
weeks (F2)

(Male Fo; 9.8, F1;10.7,
Female Fo; 11.5,
F1;12.2 mg/kg/day)
Reproduction : 2500 ppm
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LN Summary results of toxicity tests on non-
target organisms

Species Study Results

Carp Acute 96 hrLCs0 > 100 mg/L
Alga ® Acute 72 hrECso0 = 177 mg/L
Daphnia magna Acute 48 hrECs0 = 40 mg/L
Bobwhite quail Acute LDso > 2000 mg/kg

*) Pseudokirchneriella subcapitata
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