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Fig. 2. Research history of flubendiamide.
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Table 1.

7H07 I REREEY I/t

Effect of substituents at phthaloyl moiety on insecti-
cidal activity against lepidopterous pests and phytotoxicity®

HNJ\

=
< zH
31
Compd. « EC,, value (mg a.i/l) Phytotoxicity
No. LA i
S. litura® | P xylostella®
3la H 10-100 3~10 ++
31b 3-NO, >100 10-100 *
31c 3-Cl 10 -3
31d 4-Cl >500 5 ++
31e 5-Cl >500 50 +
31f 6-Cl >100 10 -
31g 3-F >100 3 ++
31h 3-Br 10 1 *
31i 3-1 3-10 0.3-1 -
31 3-Ph >500 >500 -
31k 3-OCHF, 50-500 3-10 -
311 3-SCH, 100 10-30 -

@ Mortality of 3rd instar larva was assessed 4 days after treat-
ment by using leaf dipping method. ® Lepidopterous insects,
S. litura: Spodoptera litura, P xylostella: Plutella xylostella
(See Table 4). 9 Phytotoxicity, — non, =*: slight, +: moderate,
+-+vsevere.

ZEERMB UL

Table 2. Effect of substituents at aromatic amide moiety on

insecticidal activity against lepidopterous pests

| HNJ\
O
NH SN
i ¢ PEE:
32

Compd. EC50 value (mg a.i./)

No. Y
S. litura” P xylostelld®

32a 3-Cl 10 3
32b 4-Cl 3-10 0.3-1
32¢ 5-Cl 10-100 3-10
32d 6-Cl 500 500
32e 4-F 30 1
32f 4-Br 3-10 1
32¢g 4-1 3-10 10
32h 4-CH, >500 5-50
32i 4-OCH, 30-100 10-30
32j 4-SO,CH, 30-100 3
32k 4-OCF, 1-3 0.3-1
321 4-CF, 3 0.3-1
32m 4-CF(CF,), 03-1 0.1-0.3

“Mortality of 3rd instar larva was assessed 4 days after treat-
ment by using leaf dipping method. * Lepidopterous insects,
S. litura: Spodoptera litura, P xylostella: Plutella xylostella

(See Table 4).
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Table 3. Effect of substituents at aliphatic amide moiety on
insecticidal activity against lepidopterous pests”

R1 R2
R3
I HN
(o]
NH
O/I:LKW3
F
33 CF3
Compd. ﬂ EC;, value (mg a.i/l)
No Rl RZ R3
: S. litura® | P xylostella”
33a H H H 10 0.1-0.3
33b CH; H H 0.3-1 0.1-0.3
33c CH; | CH, H 0.3-1 0.3-1
33d CH, | CH,| NHCOCH, 0.1 -
33e CH, H | OCONHCH, | 0.1-0.3 -
33f CH; | CH;4 SOCH, 0.1-03 <0.03
33g CH; | CH, SO,CH, 0.03-0.1 | 0.001-0.003

“ Mortality of 3rd instar larva was assessed 4 days after treat-
ment by using leaf dipping method. * Lepidopterous insects,
S. litura: Spodoptera litura, P xylostella: Plutella xylostella
(See Table 4). 9 Not tested.

BBIZTIVE T 3 S OB DRI DT Table 3
IR U7z, ZOFE, 33b OEHALED» S BB L5118, o
BLTOSMMNEEOM EICHEETHY, 20T VFIIH
M AT oA EAT A &Ik, EHAREEN
kg sl &R U FFICAF IV ARV E A
AU b & 33g1d, B L UBRIBARY VTSNS
O BIFEHERERL, BRYCIOMLEYEMAELEY
ELUTHEIR LT,

2B L TR
—f% 1 7R YT I K (flubendiamide)
MM 7 == v 27 2% (Phoenix™), Takumi®, Amoli®

Belt®, Fame®, Fenos®
B4 1 NNI-0001
CAS RN I 272451-65-7
IUPAC 4 : 3-iodo-N’-(2-mesyl-1,1-dimethylethyl) -N-{4-

[1,2,2,2- = tetrafluoro-1-( trifluoromethyl)ethyl]-o-
tolyl}phthalamide

5373 0 CpuHFIN,0,8

GrFHL T 68239

PANE R Rk et e N

B s 217.5-220.7°C

REEHREE ¢ 0.0299 mg/l (20°C)
75— IRGEAREL L logPOW=4.20 (24.920.1°C)

Table 4. Insecticidal spectrum of flubendiamide on major in-
sect pests
Scientific name Common name  Stage® ECS‘O
(mg a.i/)?

Lepidoptera
Plutella xylostella Diamond-back moth L3 0.004
Spodoptera litura Tobacco cutworm L3 0.19
Helicoverpa armigera  Old World bollworm L3 0.24
Agrotis segetum Turnip moth L2-3  0.18
Autographa nigrisgna  Beet semi-looper L3 0.02
Pieris rapae crucivora  Common cabbage worm L2-3  0.03
Adoxophyes honmai Smaller tea tortrix L3 0.38
Homona magnanima ~ Oriental tea tortrix L4 0.58
Hellula undalis Cabbage webworm L3 0.01
Chilo suppressalis Rice stem borer L3 0.01
Diaphania indica Cotton caterpillar L3 0.02
Coleoptera
Sitophilus zeamais Maize weevil A >1000
Hemiptera
Nilaparvata lugens Brown rice planthopper L3 >1000

Myzus persicae

Green peach aphid

Pseudococcus comstocki Comstock mealybug

All stages >1000

L1

>100

Acarina

Tetranychus urticae

Two-spotted spider miteAll stages >100

“ Growth stages of insects tested. L2, L3 and A indicated sec-
ond instar, third instar and adult , respectively. © Mortality was
assessed 3 to 7days after treatment in each evaluation method.

£ F M

TN UT I ROLFEERIIHT 3BT E Table 4
WL, 7Ry YT I FRF s HER oW L TiddE
WML OGRS MVEFEORIRERT R, 2hlist
RIEEACHRERST, BLBRIREEET S, i,
TERME O R 3 BFEOHRICH Ud IR R s 2k
FavHOBERITHLTE 7RV U7 3 RIRZHR
HEMO B OERIEEE 7T (Table 5).
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CITFEEDI, TRV ITINEBAEBRCBEALEDOR
W FHERIH L, ERHEBEL LD ECI0MAERLTE
b, K FHRIISHT 2LSHIRERCEWEELS
NA, ZOIERSTARY DT I Nt IPM A TSR] &
LTREFHEEL S,

Fig. 77NV UT I FORBHATB 5 F » XY S 3EH



Vol. 35, No. 4, 508-515 (2010)

Bl vy o7 2 FORZE 513

Table 5. Biological activity of flubendiamide against the re-
sistant strains of P. xylostella to pyrethroid, benzoylphenylurea,
organophosphate and carbamate insecticides

ECy, (mg ai/l)

R/S
Compounds Resistant  Susceptible  Ratio
strain strain (A/B)
A (B)
Flubendiamide 20% WDG 0.002 0.004 0.5
Cyhalothrin 5% EC 869 0.24 3621
Flufenoxuron 10% EC 233 0.05 4660
Methomyl 45% WP 287 14.5 19.8
Profenophos 45% EC 242 3.78 6.4

9 Mortality of 3rd instar larva was assessed 4 days after treat-
ment by using leaf dipping method.

TOA T 7 yF oy T 3 BEHHEROMBERL
7o, TRV YT I RS 3-6 BT b4 Bo i
SIS S ORIRERLTE D, RE LR OEEENE
HREBFFHEL - TS,

Table 6. Toxicity of flubendiamide on beneficial arthropods

Test  ECy
Method” (mg a.i/1)

Common name Scientific name Stage

Harmonia axyridis Adult 1D >200

Coccinella

Lady beetle

septempunctata Adult 1D >200
bruckii
Encarsia formosa Adult DF >400
Aphidius colemani  Adult DF >400
Cotesia glomerata  Adult DF >100

Parasitoid wasp

Green lacewing  Chrysoperla carnea  Larva S >100

Predatory bug  Orius strigicollis Adult S >100

g i idolet
Predatory midge Aphidoletes Larva S ~100

aphidimyza

Predatory mite  Amblyseius

Adult S >200
cucumeris

jul

Phytoseiulus Adult S =200
persimilis

Spider Fardosa Adult  ID  >100

pseudoannulata

2 Misumenops Adult D =200

tricuspidatus

@ Test method. ID: Insect dipping method, DF: Dry film method,
S: Spraying on food & insect.

100

| Flubendiamide |
80 _Flubendiamide ;

60
40

20

Corrected mortality (%)

0 10 20 30 40 50
Days after treatment

Fig. 7. Long lasting activity of flubendiamide against Trichoplusia
ni on cabbage leaf. Flubendiamide (@), cimmercial product B(&), C
(*), and D (A) were applied at 100 ppm. Comumercial product A (¢)
was applied at 10 ppm. Leaf samples were detached from plants at
the certain days after spraying indicated on horizontal bar, then the
larva were inoculated. Mortality was assessed 4 days after each inoc-
ulation. (Field trial conducted by Nihon Nohyaku Research Center,
2004).

TRV T I ROREMHE
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THELBIMIZ S 5 7 R U7 3 FERO &
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F v MOHT A0 B L URREZ LD, 8 b % 72 2000 mg/kg M
ETHY, TAXRY VT I VKB X OCEE O &M

B, wEgicaEshe, gk, BERBIUEAONE
nicd, BB LURBICHT 2 EEAEE - Btk

D OHNMD -k, T, ZEEM, MR, S
HORFRRICBNTHMERSED OO EAERL

7z,

2. BEEYADOESHEITH

TNR VT I NOME, AR BEFOREA
Y, BHBIUBRER I YAFEOFRARRITHT 24
MR o, HAEELEFT SRR E LB X
TIEERLFHTELZDEEZL Shi (Table 7).

Table 7. Ecotoxicology of flubendiamide
Study Organism Result
Fish Carp LCsq (96 hr): >0.548 mg/l

Agquatic crustacean Daphnia magna ECs, (48 hr): >0.0693 mg/l

Algae Pseudokirchnella  EbCsy >0.0698 mg/l
subcapitata
Bird Quail LC: >2000 mg/kg

Non-target Insects Honey bee LCyy: >200 pg/bee

(oral/contact)
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Fig. 8. Schematic representation on mode of action of flubendiamide.
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