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Discovery and Development of a New Miticide
‘amidoflumet (Panduck®)’ with High Lethal

Activity against House Dust Mites

Sumitomo Chemical Co., Ltd.

Agricultural Chemicals Research Laboratory
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Noritada MATsuo
Makoto HATAKOSHI

Environmental Health Division
Yasuyori TANAKA

Environmental Health Science Laboratory
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Amidoflumet is a new trifluoromethanesulfonanilide compound with high house dust miticidal activity which
was discovered by Sumitomo Chemical, and was registered in Japan in 2004. House dust mites and their prod-
ucts are known to be major household allergens to children and the elderly, and they cause asthma and atopic

dermatitis. Amidoflumet shows high lethal activity against common house dust mites. In particular amidoflumet

has excellent activity against predatory cheyletid mites, which often cause biting injuries to humans. These effi-

cacies and its excellent safety to mammals can provide us with an important tool for controlling various house
dust mites. This paper describes the discovery story, miticidal efficacies in various formulations, a method of

synthesis and safety evaluations of amidoflumet.
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PBEE  Insecticidal trifluoromethanesulfonanilides
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CO2R2

Ri G NHSO:2CF3

: Ri=Cl, Re=Me 10 : Ri=I, Re=Me

: Ri=Cl, Re=Et 11 : Ri=Me, R2=Me

: Ri=Cl, Re=iPr 12 : Ri=NOg2, Re=Me
: Ri=Cl, Re=tBu 13 : Ri=OMe, Re=Me
: Ri=Cl, Re=Ph 14 : Ri=CF3, Re=Me

: Ri=Br, Re=Me 15: Ri=H, Re=Me
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BGEEEN  Synthetic method of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides
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1IN Miticidal activity of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides against D.
farinae (DP) and T. putrescentiae (Tp)

Compound Dose (mg/m?) — Activity (%)
No. Ri Df Tp
8 (mg/m?) 80 (mg/m?)

4 Cl Me +++ +++

5 Cl Et + 4+ +++

6 Cl iPr +++ +4++

7 Cl tBu +4++ +4++

8 Cl Ph + 4 +* -

9 Br Me ++ + ++ +
10 I Me +++ ++ +
11 Me Me ++ +* -

12 NO2 Me - ++ +
13 OMe Me +* -
14 CF3 Me - +++
15 H Me + 4+ +* -

++ + : 100% mortality, ++:>90% mortality, +: 70 — 90% mortality,
—: Almost the same as untreated sample
*: 80 (mg/m?)



000000000000000D0000000DO0®0000000

1P Miticidal activity of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides against C.

-5 Physical and chemical property of amidoflumet

moorei (Cm) Molecular formula CoHrCIF3NO4S
Molecular weight 317.67
Compound Dose (mg/m?) — Activity (%) Appearance Slightly yellow or colorless crystalline solid
Cm Melting point 81~85°C

No. Ri R: 80 (mg/m2) Vapor pressure ca. 1.51 x 10! Pa(Gas saturation method)

4 cl Me o+ Acid dissociation constant  pKa = ca.3.8

5 cl Et R Distribution coefficient logP = 2.13(pH5, 24°C) (Ambient shake flask method)

6 cl iPr R logP = 4.13(pH1, 24°C) (do.)

7 cl Bu R logP =-0.28(pH9, 24°C) (do.)

9 Br Me P Solubility Soluble in following solvents :
10 I Me ++ 4+ Acetonitrile, N,N-Dimethylformamide, Acetone,

++ +: 100% mortality, ++ :> 90% mortality, +: 70 — 90% mortality,
—: Almost the same as untreated sample
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BGEEN  structure of amidoflumet
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Thermal analysis

Methanol, Ethanol
Endothermy observed at ca.82°C
Weight loss by vaporization began at around 80°C
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1k 78 Stability of amidoflumet

Storage 25°C 40°C
conditions 60%RH 75%RH

In the dark In the dark
Storage period 36 months 6 months

Container Polyethylene  Polyethylene
bag bag
Content Stable Stable
Storage 50°C 25°C 25°C
conditions 100%RH 1000 lux
In the dark In the dark
Storage period 3 months 3 months 50 days
Container Glass vial Glass vial Petridish covered
(capped) (open) with PVDC* film
Content Stable Stable Stable

* : Poly vinylidene chloride
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1:1s1 560 Stability of amidoflumet in various solvents
as 1%w/v solution

Solvent Recovery rate (%) *
Methanol 99
Ethanol 80
2-Propanol 100
Methylene chloride 100

* : Recovery rate of the sample which was stored at -5°C
expressed as 100%
Storage condition : glass ampule, 60°C - 1 month

LG Stability of amidoflumet in various carriers
as 1%w/w powder

Carrier Recovery rate (%)*
Azodicarbonamide 100
Talc 96
Silica 98

* : Recovery rate of the sample which was stored at -5°C
expressed as 100%
Storage condition : glass ampule, 60°C - 1 month
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114141 Contact compatibility of amidoflumet with

metal powder
Metal powder Appearance after storage*
Iron NA
Lead NA
Copper NA
Tin NA
Zinc NA
Aluminium NA
Blonz NA

Test sample : Amidoflumet 1.53mg + metal powder 0.03mg/cm?
(filter paper)
* : Packaged in aluminium-laminated polyethylene bag at 60°C
for 1 month
*x : NA : Not affected
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1 Lethal activity of amidoflumet against
house dust mites at 500, 100, and
20mg/m? by filter paper contact method

D. farinae T. putrescentiae C. moorei
500 100 20 | 500 100 20 | 500 100 20
Amidoflumet 100 99 94 | 100 47 1| 100 63 18
Phenyl
salicylate

Compound

100 45 28 | 100 51 6 0o - -

Benzyl
ey 00 19 6|10 69 1| 0 - -

benzoate
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BEEME  Action speed of amidoflumet against D.
farinae by paper contact method.
Application dose of each compound was

800 mg/m?
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BEEEE  Repellency of amidoflumet against D. fari-
nae by paper contact method.
Application dose of each compound was
800 mg/m?
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reproduction (%)
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Effect of amidoflumet on D. farinae popu-
lation on carpet by sheet method.
Application dose of amidoflumet was 500
mg/m?
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@ Amidoflumet
B Phenothrin

Mortality (%)

D. farinae T. putrescentiae C. moorei

BEEEEN Efficacy of amidoflumet against house
dust mites on glass dish by aerosol spray
method. Application doses of amidoflumet
and phenothrin were 62 and 65 mg/m?, re-
spectively
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@ Amidoflumet
® Commercial product

Mortality (%)

D. farinae T. putrescentiae C. moorei

BEFEEN Efficacy of amidoflumet against house
dust mites on a glass dish by fumigation.
A commercial product contained pheno-
thrin and methoxadiazone
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@ Amidoflumet
B Commercial product

Mortality (%)

D. farinae  T. putrescentiae C. moorei

IEEELN Efficacy of amidoflumet against house
dust mites on a glass dish by total release
aerosol. A commercial product contained
phenothrin and methoxadiazone

Inhibitory rate of
reproduction (%)
5 2 08

Do
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0 ! |
Amidoflumet Commercial product

Efficacy of amidoflumet against D. farinae
on carpet by total release aerosol. A com-
mercial product contained phenothrin and
methoxadiazone
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BEEERN  synthetic route to amidoflumet
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IEEEEN  Metabolic reaction of amidoflumet in rats
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11 Acute toxicity of amidoflumet
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Species  Administration  Dose Approximate lethal
route dose

Male : 100-750 mg/kg ~ Male : 200 mg/kg
Rat Oral

Female : 100-540 mg/kg Female : 140 mg/kg
Rat Dermal 2000 mg/kg > 2000 mg/kg
Rat Inhalation 5440 mg/m? > 5440 mg/m?

Undetermined due to

Dog Oral 80, 400, 2000 mg/kg

vomiting in both sexes
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1 ENDN  Subacute and chronic toxicity of amidoflumet

Species

Administration Dose NOAEL

route and duration

Rat

Male : 1000 ppm
(62 mg/kg/day)

Female : 1000 ppm
(66 mg/kg/day)

Oral (in diet),
1 month

100, 1000, 5000,
10000 ppm

Rat

927 pg/m?

(effects on larynx)
30500 pg/m?

(effects on whole body)

927, 4460, 8170,
30500 pg/m?

Inhalation,
28 days

Dog

Oral (capsule),
90 days

Male : 3 mg/kg/day

1,3, 30 i<
mg/kg Female : 1 mg/kg/day

Rat

Male : 1000 ppm
(47 mg/kg/day)

Female : 1000 ppm
(59 mg/kg/day)

Oral (in diet),
6 months

60, 100, 1000,
8000 ppm

11



000000000000000D0000000DO0®0000000

0000000000000 P9000000000
obOoooOoooOoooOooobOoocbOOooOoOoDOon
ooboooooooooboocoooocooboooo

gsoooooooon
ooooboooboooboboooooooobooo
obOoboOoooooooobOoboboOooOooDOon
oooobOO0o0oooboobOoO0ooooobOboOooon
obOobooOoooooooobOooboboOooOooDOon
OOoO0oo0b0Oo0oo0o0ooO0ogdTable11m
goooboooboooboooooooobooo
obOobooOoooooooobOobobOOooOooDon
ooooOoooooooboooboooooooa
goooboooboooboooooooobooo
obOobooOoooooooobOobobOOooOooDon
obOoboOoooooooobOoobOooOooDOon
obOoboOoooooooobOoobOooOooDOon
obOoboOoooooooobOoobOooOooDOon
0000000000920000000000000
obOobooOooooooooboboboooOoooDon
obOobooOooooooooboboboooOoooDon
oboboooooooooboobooooooDon
oobooooooooobooooobood
oooooboooboooboooooooobooon
cooooooooooooooooooriooon
oboobooooooooobobobooooooDon
oboobooooooooobobobooooooDon
ooooooooon

040000
0000000000000 0000 Maximiza-

ton0 0000000000 O0DOOOOOOOODOO
ooboooboooobobooobooono

os0000

coooobooocooooooooooobobooooo
ooooooomoooooooooooooooa
goboboooobooooooooobobooooboooo

Ooe0ooond

cbOoboooooooooboooboobboooo
goooooobooobooboooobooobobonoo
O000muitre0 0000000000 000O0OO
goooooobooobooboooobooobobonoo
00000Table 1211

11557 Mutagenicity of amidoflumet

Study Study design Results
S. typhimurium : TA100, TA98,

Reverse TA1535 and TA 1537

mutation E. coli : WP2uvrA Negative

(Ames test) -S9 mix : 156 - 5000 pg/plate

+59 mix : 39.1 - 5000 pg/plate

Chinese hamster lung cell (CHL/IU)

Short treatment :
In vitro -S9 mix : 400, 600, 800 pg/ml
chromosomal +S9 mix : 200, 400, 600 ug/ml Negative
aberration Continuous treatment (-S9 mix) :

24-hour : 20, 40, 80 ug/ml
48-hour : 10, 20, 40 ug/ml

Mouse (CD-1, 8-week old)
Micronucleus  62.5, 125, 250 mg/kg (single oral Negative
administration)

110 Developmental and reproductive toxicity of amidoflumet

Study Species  Administration route Dose NOAEL (mg/kg/day)
and duration (mg/kg/day)
Systemic NOAEL
Oral (gavage) VStemice
» . Male : Male & Female: 30
Effects on fertility and early Male : 4 weeks before mating .
K Lo . 10, 30, 200 Parental Reproductive NOAEL
embryonic development to Rat to termination (sacrifice)
. R Female : Male : 200
implantation Female : 2 weeks before
. . 10, 30, 100 Female : 100
mating to day 7 of gestation
Developmental 100
Oral (@ ) Maternal Systemic NOAEL : 4
ral (gavage
Rat & . 4, 20, 100 Reproductive NOAEL : 100
Days 6-19 of gestation
Effects on embryo-fetal Developmental 20
development Maternal Systemic NOAEL : 30
. Oral (gavage) .
Rabbit . 10, 30, 100 Reproductive NOAEL : 30
Days 6-28 of gestation
Developmental 30
Effects on pre- and postnatal Oral (gavage) Maternal Systemic NOAEL : 4
development, including Rat Day 6 of gestation to day 20 of 4, 20, 100 Reproductive NOAEL : 100
maternal function lactation Developmental 20

12

oooo 2o007-n1



o7oooo

Oooooooooo48000000000000

0000048000 LCso0 0 6.0mg/10 0000

gooo

oobOO0oopoobooooobOooboobooobooon
0000000000® 0000000000000
oboboboooooooobOOoobOoobobOooon
oboboboooooooobOOoobOoobobOooon
oboboboooooooobOOoobOoobobOooon
oboboboooooooobOOoobOoobobOooon
obOoobooooooooboobOoobobOoonoon
obOoobooooooooboobOoobobOoonoon
obOoobooooooooboobOoobobOoonoon
obOoobooooooooboobOoobobOoonoon
oboooooooooobooboooboboooDoon
oooooooon

000000000000000D000000000®0000000

gooo

1) G. W. Wharton, J. Med. Entomol., 12, 577 (1976).

2) 00 0,00000,386 (6),66 (1991).

3) 000000000, 000 57-156407 (1982).

4) T. Mori, Y. Takada, M. Hatakoshi and N. Matsuo,
Biosci. Biotechnol. Biochem., 68 (2), 425 (2004).

5) P. Greaves, “Chapter VIII, Digestive system, Liber
Histopathology of preclinical toxicity studies”, Else-
vier, Amsterdam (1990), p.393.

6 U0 OO0, OO0 O,“00000000000
07, 0000 (1991), p.136.

7) D.]. Lewis, Toxicol. Pathology, 19, 352 (1991).

8) C.]. Hardy, D. W. Coombs, D.]. Lewis and H. J.
Klimisch, Fundam. Appl. Toxicol. 38, 143 (1997).

9) T. Matsuzawa, N. Nakata, I. Goto and M. Tsushi-
ma, Toxicology, 22, 255 (1981).

oooo
Tatsuya Mori
oooooooo

gooocoooo
gooooooooo

goooo
Noritada MATsSUO

gooocoooo
gooooooo
00000000ooooooo
oooo

goooo
Makoto HATAKOSHI
pgooooooo

gooooooo
gooocoooooo

oooo 2o007-n1

PROFILE

ooooo

Yasuyori TANAKA
gooooooo
goooood

oooo
goooooooobooooobog

ooooo
Keiko Ose
goooocooo
gooooooono
ooooo

13



