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Claim

1. An amidothiophosphate derivative represented

by the formula II:

RION I (cEa)acw
P-N II
RoS— \ C-R;

||
o

wherein R; is a methyl group or an ethyl group;

R, is a n-propyl group or a sec-butyl group;

R3 is a C;-C4 alkoxy group, a C1-C4 alkylthio group, a
phen‘yl group or a phenoxy group; and

n represents 1 or 2.
‘5. " A method of controlllng insects, nematodes or

acarines which comprises applying an effective amount of

../2
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the amidothiophosphate derivative according to claim 1

to the locus where pests propagate.

7. A process for producing an amidothiophosphate

derivative represented by the formula II:

o

RIONC (cmayaen

st/P N\C ) 1
-R3

|
(6]

\

wherein R; is a methyl group or an ethyl éroup;

Ry is a n-propyi group or a sec-butyl group;

Ry is a C;-C4 alkoxy group, a C;-C4 alkylthio group, a
phenyl group or a phenoxy group; and

n represents 1 or 2, which comprises reacting a

phosphoric acid ¢chloride of the formula III:

0
R;0
TN !—a 111
RzS/

wherein R; and Ry are the same as defined above, with a

nitrile derivative of the formula IV:
NC (CH2 ) ,NHCOR3 ' v

wherein R3 and n are the same as defined above, in the

presence of a base.
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Applicant(s):
SUMITOMO CIHEMICAL COMPANY, LIMITED
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Invention Title:
AMIDOTHIOPHOSPHATE DERIVATIVE AND
INSECTICIDE, NEMATOCIDE AND ACARICIDE
CONTAINING THE SAME AS ACTIVE
INGREDIENT

The following statement is a full description of this

invention, including the best method of performing it known

to me/us:




FIELD OF THE INVENTION

.The present invention relates to an amido-
thiophosphate derivativé, and an inseéticide, é
nematocide and an acaricide containing the amidothio-

phosphate derivative as an active ingredient.

DESCRIPTION OF THE RELATED ART

Several amidothiophosphate derivatives are
known to have_activities.for controlling noxious
insects, nematodes and mites. For example, JAPANESE
PATENT KOKAI NO. 59-108796 discloses an amidothio-

phosphate derivative represented by the formula I:

0
CHI0 N ||

, P-NHR' I

AS '

vherein A represents a n-propyl group, an isobutyl group
br a ﬁec-butyl’grbup; and R' represents a methyl group
or an ethyl group.

The amidothibphosphate derivative of the

formula I, however, has rather high acute toxicity to
.mammals and thereby cannot be practically used as an

active ingredient of insecticides, nematocides and

~acaricides.




SUMMARY OF’THE INVENTION

To overcome the drawbacks of said compounds,
the inventors have conducted extensive studies and found
that»thé amidothidphosphate derivative (hereinafter
referred to as the present compound) of the formula II
shown below has excellent activities for controllihg :
noxious insects, nematodes and mites while having low
acute tokicity to mammals.

Thus the pfesent invention provides an
amidothiophosphate derivative represented by the formula

II:

LR
RO | __— (CH2)xCN

P-N . II
C-Rj3

ll)

wherein Ry is a methyl group or an ethyl group;
Rz is a n—prOpyl group or a sec-butyl group;
R3 is a C1-C4:alkylthiotgroup, a phenyl group, a C3-Cy
alkoxy group or a»phenoky group; and n represents 1
or 2. '

~ The invention also provides an insecticide, a
nematocide and an acaricide containing the amidothio-
phosphate derivative of the formula II as an active
'ingrediént, and a method of controlling insects,
nematodes or acarineé‘which comprises applying the

compound II as an active ingredient to the locus where

pests propagate.
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DESCRIPTION OF THE PREE‘ERRED EMBODIMENT

The present compound exerts excellent
insecticidal, nematocidal and acaricidal activities
against noxious insects of Lepidoptera such as Chilo

suppressalis and Spodoptera litura, those of Diptera

such as Culex pipiens pallens ahd Musca domestica (house

fly), nematodes such as Meloidogyne incognita, and mites

such as Tetranychus cinnabarinus. The compound is

especially active against noxious insects and nematodes
in soil which damage>a variety of agricultufal products,
flowers and grass.v

Table 1 shows examples of the compound
(Substituents of the compound of the formula II are

listed.).




Table 1
Ry Rz | Ry | n
CHy . nC3Hy :  CeHis 1
cHy | nd3H1  CeHs 2
crs | nC3Hy OCHj 1
CH3 ' "nc3ﬁ7 |  OCgHs 1
CHj | nC3H§ o OC3H7-1 1
CH3 nC3Hy OC3H7-n 1
CH3 ~ .- nC3zHy 0OC4Hg—n 1
CH3 :  nc3H7k' 0C4Hg-1i . 1
CHj3 ' nc3ﬁy , OC4Ho-S 1
CH3 ~ nC3Hy OC4Ho-t 1
CH3 nCzHy : OCH3 2
CH3 nc5H7 OC,Hs | | 2
CH; nCsf; | 0C3H7-1 = 2
CHj3  nesHy OC3H7-n 2
CHj3 o ,n¢3H7 | OC4Hg=n 2
CHs  nC3Hy | OC4Ho-S 2
CH3 E ,'nc;H7‘ | OC4Hg-t |2
CH3 © nCsHy SCH3 1
CHj3 | nCzHy SCoHs 1
CH3 |  nCsHy SC3H-1 1
CH3 »nC3Hj ‘ SC3H7-n 1
CHj nCizHy SC4Hg=n 1
CH3 nC3Hy | SCqu—i’ 1
CH3 B nC3H; SC4qHg-s 1
CH, | nCsHy o SC4Hg-t 1

- Cont'd -




~ Table 1 (Cont'd)
i ,

R3

CHj
~ CHs.
'; CH3
V‘fCH3' 7
CH3v '

.- CH3

CH;

CH3

CH3

‘CH3

C2Hs

Gt
- CaHs

C2ﬁ51

~C2Hs

~ CaHs

, C2Hsg
C2Hs
C2Hs
CoHs
CaHs
' ¢2H5
C2Hs

- CoHsp

CaHs

nC3H;

. nC3H7

nciHy

anHj

nCzHy

nC3Hy

- nC3H7
,nC§H7
- nCsHy

nC3H7V

nC3Hy

nCsHy

nC3Hy

nCzHy

nC3H7Z

nC3H7' 
nC3Hy
nC3H

‘ nCiHy
‘nC3Hy
- nC3Hy

nC3H7'

hC3H7

nC3Hy

nCs3Hy

SCﬁ3j 
SC2H5 :
SC3H7-i
'SC3Hf‘n
SC@Hg-n
SC4Hg-1
SC4H945
SC4H95t v
CgHs0 |
.C5H50
" CgHs
CeHs
OCH3j
OC2Hs
OC3H7-i
OC3H7=-n
0OC4Hg=-n
OC4Hg-1
0C4Hg-s
OC4Hg-t
OCH3
OC2Hs

OC3H7-1

'OC3H7-n

- OC4Hg-n

NN e

H o R

R




;Table_l (Cont'd)

Ri1 R2 R3 n
CzHs  nC3Hy OC4Hy~s 2
CoHs nC3H7 OC4Hg~t 2
CoHs nCsHy VSCH_3. 1
CoHs nC3Hy SC2Hs 1
C2Hs nVC3H7 . SC3H7-1 1
CoHs nCiHy | SC3H7-n 1
CoHs n‘C3H7 SC4Hg-n 1
CzHs nC3Hy SC4Ho~1 717
CpHs -nC3Hy SC4Hg-s 1
CoHs nC3Hp SC4Hg-t 1
C2Hs nC3Hy ~ SCH3 2
CoHs nCsHy SCoHs 2
CoHs "nC3H7 SC3Hy-1 2
CoHs nC3H; SC3Hy-n 2
C2Hs nC3Hy éC4H9-n 2
C2Hs n‘C3H7‘ - SC4Hg-1 2
C2Hs ' nCV§3H'7V SCqu'-_S 2
CoHs nCsHy SCaHo-t 2
CoHs nC3ﬁ7 CeH50 1
C2Hs nC3H7 CgHs0 2
CH3 sCqHg ~ CeHs 1
CHj SC4Ho CeHs 2
CH3 SC4H9 OCH3 1
CH3 sCqHg OC,Hs 1
CHj3 sC4Hy 0OC3Hy=1 1

- Cont‘d -
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Table 1 (Cont'd)

R R2 R3 n
CH3 - sCaHg ‘ OC3H7-n 1
CH3 | . sCqHg OC4Hg~n 1
CH3 - | sCqHg OC4Ho-i 1
CHj sCgqHg OC4Hg-s 1
CH3 sCqHg OC4Hg-t 1
CHj sC4Hg OCH3 2
CH3 sC4Hg 0C2Hs -2
CH3 sCqHg 0OC3H7~-1 2
CHj . sCqHg OC3H7-n 2
CH3 sC4Hg 0OC4Hg—n 2
CH3 sC4Hg OC4Hg=1 2
CH3 ’ sCaHg OC3Hg~-s 2
CHj sCsHg OC4Hg-t 2
CH3 '~ 8C4Hg SCHj3 1
CH3 "SC4H9 SC2Hs 1
CH3 sCaHg SC3Hy-1 1
CH3 | sCqHg SC3H7-n 1
CH3 , sCqHs SC4Hg~n 1
CH3 sCaHg SC4Hg-1 1
CH3 sCqHg SC4Hg-s 1
CHj3 sCqHg SC4Ho~t 1
CH3 sC4Hg SCH3 2
CH3 ' SCqHg SC2Hs 2
CH3 sCqHg ‘ SC3H7=-n 2
CHj sCq4Hg SC4Hg—-n 2

- Cont'd -




- Table 1 (Cont'd)

R1 Rz Ra n
CH3 SC4Hyg SC4Hg-1 2
CHj sCqHg CeHs0 1
CHj SC4Hg CgH50 2
CoHs ’ sCyHg Cqu;n 1
CoHs sC4Ho OCHj 1
C2Hs sCqHg OC2Hs 1
CoHs sCqHo OC3H7-i 1
CoHs SCiHg 0OC3H7-n 1
C2Hs SCyHo 0C4Hg—n 1
Ca2Hs sCqHg OC4Hg~1 1 |
C2Hs sC4Hg OC4Hg~s 1
CoHs 8C4Hg OC4Hg-t 1
C2Hs - sCyHg OCH3 2
CoHs 8C4Hg 0OC2Hs 2
CoHs sCqHg 0C3H7~1 2
CoHsg sC4Hg OC3H7-n 2
CoHg sC4Hg 0C4Hg-n 2
C2Hs sCqHg SCHj3 1
CoHs sC4Hog SCoHs 1
CzHs sCsaHog SC3H7-n 1
CoHs : sCqHg SC4Hg-n 1
CaHs s8C4Hg . SCHj3 2
CoHs SC4H9 SCoHg 2
CoHs sC4Hg SC3Hy-n 2
C2Hs -8C4Hg SC4Hg—-n 2
CaHs sCqHg CeHs0 1
C2Hs sCyHg CgHs0 2
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The present‘compound is produced by the
following methods.
Method A:
A method of producing the compound of the
5 formula II which comprises reacting a phosphoric acid

chloride of the formula III:

o)
RiO N
’ \l;l*'~c1 III

R2S—
wherein R; and Rz are the same as defined above, with a

nitrile derivative of the formula IV:
NC(CH2)nNHCOR3 Iv

wherein R3 and n are the same as defined above, in the
10 presence of a base.

The reaction is usually carried out in a
solvent. Examples of the solvent are an ether such as
diethyl ether or tetrahydrofuran, and an aromatic
hydrocarbon such as benzene or toluene.

15 The base to be used is an alkaline metal
hydride, such as sodium hydride or potassium hydride.

The reaction temperature is usually from =-70°C
.to 100°C or a refluxing temperature of the solvent. The
amount of the phosphoric acid chloride of the formula

20 III is usually 1 to 1.2 moles and the amount of the base




o o-10-
to be us=2d is lftohioZ'moleS“to'l_mole of the nitrile =

derivative of the formula IV.V“

The phosphorlc a01d chlorlde of the formula
III is produced, for example, by the method descrlbed 1n't;-;7ﬁ “
5 'Methoden der Organlschen Chemle"(Houben—Weyl,;BahdrEZ,fi
pp542-543 (1982)). | | |
Thefnltr;le,detivatiVe*of thelfotmdla lV:is
produced, for»eiampie, hy.theamethod descflbed,inﬂz |
'Beilstein Handbuch' (Vol 4, p363)
10 Method B: : :" |
A'méﬁﬁQd Qf_pfoducihg;the preseht compound lI ;
which compriseslteaétinthhelamidothiophosphate'offthef'd

formula V:

0
RO ;
-+ . _P-NH(CH2)n,CN SRR
wherein Ry, Rz and n are the same as deflned above, w1th

15 an acid chlorlde of the formula VI.

cl-c-R3 v
wherein R3:isrthe,Same'aSudefined'above,'in.the présence
of a base. |

The'reaétion is'generally carried out in a B
solvent. Examples of the solvent include an ether such'

20 as dlethyl ether or tetrahydrofuran, and an aromatlc
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hydrocarbon such as benzene or toluene. The base to be

used is an alkaline metal hydride such as sodiumihydride

or potassiﬁm hydride. The'reaction temperature is

usually -70°C to 100°C or a refluxing temperature of the

solvent.

The amount of the acid chloride of thé

formula VI isvusually from 1 to 1.2 moles and that of

the base to

be used is usually 1 to 1.2 moles to 1 mole

of the amiddthiophésphate of the formula V.

The_amidohhiophosphate of the formula V isg

produced by

formula III-

example, an
sulfate) or

example, an

sulfate) in:

reacting the phosphoric acid chloride of the
with aminoacetonitrile or its salt (for
inorganic salt such as hydrochloride or

2-aminopfopionitrile or its salt (for

‘inorganic salt such as hydrochloride or

the presence of a base in an organic

solvent, water, or a mixture of an organic solvent and

water. Examples of the organic solvent to be used

include ethers such as diethyl ether and diisopropyl

ether, halogénated_hydrocarbons such as methylene'

chloride and chloroform, and aromatic hydrocarbons such

as benzene and toluene. Examples of the base include

tertiary amines such as pyridine and triethylamine,

inorganic bases such as sodium hydroxide, potassium

hydroxide, SOdium carbonate and potassium carbonate.

The amount of the phosphoric acid chloride of the

formula III to be used is usually 1 to 1.2 moles and the

amount of the base is 1 to 1.2 moles, te 1 mole of
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aminoacetonitrile (orbits salt) or 2-aminopropionitrile
(or its salt).

In both of the method A and method B, after
completion of the reaction, thelpresent compound is
isolated by a conventional pOst-tfeatment such as
solvent extractioh and/or concentrétion. The compound
obtained may be purified by column chromatography,
distillation,~6: the like if necessary;

The compound of the present invention is
effective for controllihg noxious insects, mites and
nematodes listed_beloﬁ:

Hemiptera: |
Delphacidae (leaf‘hopperS) such as Laodelphax

striatellus, Nilaparvata lugens and Sogatella furcifera;

Cicadelloidea (leaf hoppers) such as Nephotettix

cincticeps and Nephotéttix virescens, Aphidoidea

(aphids), Pentatomidae (stink bugs), Algy;odidae,
Coccoidea (scale insects), Tihgidae (lace bugs),
Psyllidae (jumping plant-lices), etc.;
Lepidoptera: o :

Pyralidae such as Chilo suppressalis,

Cnaphalocrocis medinalis, Ostrinia nubilalis,

Parapediasia tetérrella, Notarcha derogata aﬁd Plodia

interpunctella,

Noctuidae (owlet moths) such as Spodoptera litura,

Pseudaletia separata, Mamestra brassicae, Agrotis

ipsilon, Heliothis moths, Helicoverpa moths,

Pieridae such as Pieris rapae crucivora,
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Tortricidae (bell moths) such as Grapholita molesta and

Cydia pomonella, Carposina niponensis, Lyonetiidae (leaf
mining moths), Eugroctis and Lymantria (gypsy) moths,

Yponomeutidae such as Plutella xylostella,

Gelechiidae such as Pectinophora gossypiella, Arctiidae

such as Hyphantria cunea, Tinea translucens, Tineola

bisselliella, etc.;

Diptera:

Culex (house mosquitos) such as Culex pipiens pallens

and Culex tritaeniorhynchus,

Aedes such as Bedes albopictus and Aedes aeqypti,

Anophelinae such as Anophelinae sinensis, Chironomidae
(midges),

Muscidae such as Musca domestica (house fly) and Muscina

stabulans, Calliphoridae (blow flies), Sarcophagidae

(flesh flies),

Anthomyiidae suchlas Delia Platura and Delia antigua,

Trypetidae (fruit'flies), Drosophilidae (wine flies),
Psychodidae (moth flies), Tabanidae (deer flies),
Simuliidae (black fliés), Stomoxyinae, Agromyzidae (1eaf.
miner flies) etc;; | '

Coleoptera (beétleé):

Diabrotica (corn rootworms) such as Diabrotica virgifera

and Diabrotica undecimpunctata,

Scarabaeidae such as Anomala cuprea and Anomala

rufocuprea, Curculicnidae (snout beetles) such as

Sitophilus zeamais (grairi weevils), Lissorphoptrus
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oryzophiilus, Hypera pastica, and Calosobruchys

chinensig,

Neatus ventralis (darkling beetles) such as Tenebrio -

molitor and Tribolium castaneum,

Chrysomelidae (leaf beetles) such as Aulacophora

femoralis, Leptinotarsa decemlineata and Phyllotreta

striolata,
Anobiidae (death-watch beetles),

Epilachna spp. :such as Henosepilachna

vigintioctopunctata, Lyctidae (powder-post beetles),

Bostrychidae (lesser grain bbrers), Paederus fuscipes,

etc.;
Blattaria (cockroaches): -

Blattella germanica'(croton bugs), Periplaneta

fuliginosa, Periplaneta americana, Periplaneta brunnea,

Blatta orientalis, eté.;

Thysanoptera'(bhfips):

Thrips palmi,'Thfips_tébaci; Thrips haWaiiensis, etc.;
Hymenoptera: ‘ .

Formicidae (ants), Vespé (hornebs), Bethylidée
(bethylidwasps), Tenthfedinoidae (sawflies) such as
Athalia rosae japonensis (cabbage sawfly), etc.;
Orthoptera: .

Gryllotalpha (mole,c:iCkets), Acridoidea (grasshoppers);

etc.;

Siphonaptera (fleas):

Purex irritans, etc.;
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Anoplura (sucking louses): Pediculus humanus capitis,

Phthirus pubis, etc.;

Isoptera (termites):

Reticulitermes speratus, Coptotermes formosanus, etc.;
Mites:

Tetranychidae (spider mites) such as Tetranychus

cinnabarinus, Tetranychus urticae, Tetranychus kanzawai,

Panonychus citri and Panonychus ulmi,

Eriophyidae such as Aculops pelekassi and Calacarus

carinatus,

Tarsonemidae such as‘Polyphaqptarsonemus latus,

Tenuipalpidae, Tuckerellidae,

Ixodidae (ticks) such as Boophilus microplus, Acaridae,

Pyroglyphidae, Cheyletidae, Dermanyssidae, etc.;
Nematoda (nematodes):

Tylenchida,

Pratylenchidae such as Pratylenchus coffeae,

Pratylenchus penetrans, Pratylenchus loosi and

Pratylenchus vulnus,

Heteroderidae such as Heterodera glycines and Globodera

rostochiensis;

Meloidogynidae such as Meloidogyne hapla and Meloidogyne

incognita.

For the practical use of the present compound

as an active ingredient of an insecticide, an acaricide,

or a nematocide, it may be used as it is, however, the
present compound is usually formulated into oil solu-

tions, emulsifiable concentrates, wettable powders,
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flowables such as watersbased suspensions and water-
based emulsions,’granules,.dusts,.aetosbls, heating
fumigants such as combustible fumigants, chemical
fumigants and‘pOrous’ceramics fumigants, ULV formula—
tions and poison baits. These formulations are,usually.
prepared by mixihg the prasent compound with a solid
carrier, a iiquid carrier, a gaseous’carrief or a bait,
and a surfaceant and other auxiliaries for formulations
may be added theretovif;ne0e5sary. These formulations
usually contain the p:esent compounds as an active
ingredient in an ambdnt of 0.01l% to 95%’by'weight;'

Examples of ﬁhe solid carriers to be used for
the formulations include fine powders or granules of-v
clays such as kaolin clay, diatomaceous earth, synthetic
hydrated silicon oxide, bentonite and acid clay; talcs;
ceramics; other inorganic minerals such as sericite,
quartz, sulfur, active carbon, calcium carbonate and
hydrated silica; and chemical fertilizers such as
ammonium sulfate; ammonium phosphate, ammonium nitrate,
urea and ammonium chloride. Examples of the liqeid
carrier include water, alcohele such as methanol and
ethanol; ketones‘euch as acetone andvmethyl ethyl
ketone; aromaticvhydrocarbdns such as benzene, toluene,

xylene, ethylbenzene and methylnaphthalene; aliphatic

‘hydrocarbons such as hexane, cyclohexane, kerosine and

gas oil; esters such as ethyl acetate and butyl acetate;
nitriles such as acetonitrile and isobutyronitrile;

ethers such as diisopropyl ether and dioxane; acid
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amides such as N,N-dimethylformamide and N,N-
dimethylacetamide; haloganated hydrocarbons such as
dichloromethane, trichloroethane and carbon
tetrachloride; dimethyl sulfoxide; vegetable oils such
as soybean oil énd cotton seed oil. Examples of the
gaseous carrier or propellant include CFCs
(chlorofluorocarbons), butane gas, LPG (liquefied
petroleum gas), dimethyl ether, and carbon dioxidé.

Examples of the surfactant includes alkyl
sulfates, alkyl sulfonates, alkyl arylsulfonates, alkyl
aryl ethers, polyoxyethyléne’compounds thereof,
polyethylene glycol ethers; polyhydric alcohol
derivatives, and sugar alcohol derivatives.

Examples of the auxiliaries for the
formulations, such és fixing agentsvor dispersing agents
include caseih, éelétin, polysaccharides such as stérch,
gum arabic, cellulose derivatives and alginic acid,
lignin derivatives, bentonite, sugars, and synthetic
water-soluble polymers such as polyvinyl alcohol,
polyvinyl pyrrolidone and polyacrylic acid. Examples of
the stabilizer include PAP (isopropyl acid phosphate),
BHT (2,6—dift-butyl-4fmethylphenol), BHA (mixture of 2-
t-butyl-4-methoxyphenol and 3-t—butyl-4-methokyphenol),

vegetable oils, mineral oils, surfactants, fatty acids

and esters of fatty acids.

The base matérial of the combustible fumigant
includes, for example, an exothermic agent such as a

nitrate, a nitrite, a guanidine salt, potassium
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chlorate, nitrocellulose, ethylcellulose or wood powder;
a pyrolytic stimulating agent such as an alkaline metal
salt, an alkalihe earth metal salt, a dichromate, or a
chromate; an oxygen source such‘as potassium nitrates; a
combustion aséistanﬁ‘such as melamine or wheat starch; a
bulk filler such aé diatomaceous earth; and a bihding
agent such as synthetic élue.

The base material of the chemical fumigaﬁt
includes, fér exémple, an exothermic agent such as an
alkaline metal sulfide, a polysulfide, a hydrosulfide, a
hydrated salt or calcium oxide; a catélytic agent such
as a carbonan§OUS substanCe,'iton carbide or active
clay; an organic'foamihg agent such as azodicarbonamide,
benzenesulfonylhydrazide, N,N'-dinitrosopentamethylene-
tetramine, polystyrené br‘polyurethane; and a filler
such as naturél'and synthetic fibers.

The base'material of the poison baits includes
a bait material such as grain powder, purified vegetable
0il, sugar or crystalline cellulose, an antioxidant suéh
as dibutylhydroxytoluene or nordihydroguaiaretic acid; a
preservative such as dehydroacetic acid, a substance for
preventing erroneous eating such as red pepper powder,
an attractant flavor such as cheese flavor or onion
flavor.

The flowables such as the water-based
suspensions and water-based emulsions are usually

obtained by finely dispersing the present compound in
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an amount of 1 to 75% in water containing a 0.5 to 15%
dispersing agent,va 0.1 to 10% suspension assistant (for
example, pfotective colloid or a compound giving
thixotropy), and 0 to 10% additives (for example, an
antifoamer, a stabilizer, a bactericide, a rust
preventive agent, an antimold, a developing agent, - a
penetrating assistant or an antifreezing agent). The
present compbund may be‘dispersed in ¢il, in which the
present compound is substantially insoluble, to form oil
suspensions. - Examples of the protective colloid include
casein, gelatin, gums, cellulose ethers and polyvihyl
alcohol. The compound giving thixotropy may be
bentonite, aluminum magnesium silicate, xanthan gum or
polyacrylic acid. | |

The formulations thus obtained may be used as
prepared or used after'diluting with water. The
formulations of thé present invention may also be used
in a simultaneéusly with other insecticides, acaricideé;
nematocides, bactericides, herbicides, plant growth
regulators, synergists, fertilizers and/or soil
conditioners under non-mixed conditions or pre-mixed
conditions. |

I&sedticideé, acaricides and/or nematocides

to be useil include organophosphorous compounds such

‘as Fenitrothion [(0,0-dimethyl O-(3-methyl-é~

nitrophenyl)phosphorothionate], Fenthion [0,0-dimethyl
O-{3-methyl-4-methylthicphenyl)phophorothionate],

~iazinon (Dimpylate) [0O,0-diethyl-O-2-isopropyl-6-
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methylpyrimidin—4vylphosphorothioate]) Chlorpyriphos
(O, O—dimethyi;043 5,6-trichloro-2-pyridylphosphoro-
thioate], Acephate [O,S- dlmethyl acetylphosphoramldo—
thioatel, Methldachlon (DMTP) {s-2,3- dlhydro-s—methoxy—
2-oxo0-1,3,4~ thladlazol 3 ylmethyl 0, O- dlmethyl—
phosphorothlolothlonate], Dlsulfoton [O o- dlethyl S-2~
ethylthioethyl phosphorothlolothlonate], Dichlorvos
(DDVP) [2,2-dichiorovihyl dimethylphosphate], Sulprofos
[O-ethyl 0-4;methylthiophenY1 S—propylphosphdro—
dithioate], Cyanophos [0—44cyan0phenyl—0,0—
dimethylphosphorothioate], Dioxabenzofos t2—methoxy—4H—
l,3,2—benzodioxapho$phdriné2—sulfide], Dimethoate (0,0-
dimethyl-s-(N-methylcérbamoylméthyl)phosphorbdithibate],
Phenthoate [S—etho#ycarbonylbenzyldimethyl_phosphoro-
thiolothionate), Malathion [1,2-bis(ethoxylcarbonyl)-
ethyl O O—dimethyl phbsphorothidlothionate],‘Trichlorfon
(Metrifonate) [dlmethyl 2 2;2-trichloro-1- hydroxyethyl
phosphonate], A21nphosmethy1 [S-(3,4-dihydro-4-oxo-
1,2, 3—benzotr1a21ne—3—ylmethyl)dlmethyl phosphorothlo—
lothionate], Monocrotophos [cis-3- (dlmethoxyphosphlnyl—
oxy)-N—methylcrotnnamlde], and Ethion [S, S'—methylene—
bls(phosphorothlolothlonate)]

Other examples are carbamate compounds such as

BPMC [2-sec-butylphenyl methyl carbamate], Benfuracarb

A[ethyl N-(2,3—dihydro—2,2—dimethylben20£uran—7-

yloxycarbonyl (methyl)aminothio)-N-isopropyl-B-

alaninate], Propoxur (PHC) [2-isopropoxyphenyl N-methyl
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carbamate], Carbosﬁlfan.[2,3-dihydro-2,2—dimethyl-7-
benzo[b]furanyl N-dibutylaminothio-N-methyl carbamate],
Carbaril [l-naphthyl N;methYIcarbamate], Methomyl [S-
methyl-N-((methylcarbamoyl)oxy)thibacetoimidate],
Ethiofencarb [2-(ethylthiomethyl)phenyl methyl-
carbamate], Aldicarb [2-methyl—2-{methylthio)propanol 0-
( (methylamino)carbonyl)oximel], Oxamylv[N,N—dimethyl 2=
methylcarbamoYloxyimino-z-(methylthio)acetamide] and
Fenothiocarb [S—-4-phenoxybutyl)-N,N-dimethyl-
thiocarbamate].

Other examples include pyrethroid compounds
such as Etofenprox [2-(4—e£hoxyphenyl)-2—methylpropyl-3—
phenoxybenzyl ether], Fenvalerate [(RS)-a-cyano-3-
phenoxybenzyl (RS)-2-(4-chlorophenyl)-3-methylbutyratel,
S-Fenvalerate [ (S)-a-cyano-3-phenoxybenzyl (S)-2-(4-
chlorophenyl)-3-methylbutyratel], Fenpfopathrin [ (RS)-a-
cyano-3-phenoxybenzyl 2,2,3,3-tetramethylcyclopropane-
carboxylate], Cypermethrin [(RS)-a-cyano-3-phenoxybenzyl
(1RS,3RS)-3-(2,2-dichlorovinyl)-2,2-dimethylcyclo-
propanecarboxylate], Permethrin [3-phenoxybenzyl
(1RS,3RS)-3-(2,2-dichlorovinyl)-2,2-dimethylcyclo-
propanecarboxylate], Cyhalothrin [(RS)-a-cyano=3-
phenoxybenzyl (Z)-(1RS)-cis-3-(2-chloro-3,3,3-
trifluoropropen-l-yl)-z,2-dimethylcyclopropane-
carboxylate], Deltamethrin [(S)-a-cyano-3-phenoxybenzyl
(1R, 3R)-3-(2,2-dibromovinyl)-2,2-dimethylcyclo-
propanecarboxylate], Cycloprothrin [(RS)-a-cyano-3-

phenoxybenzyl (RS)-2,2-dichloro-1-(4-ethoxyphenyl)-
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cyclopropanecarboxylate], Fluvalinate [a-cyano-3-
phenoxybenzyl N-(2-chloro=a,a,a-trifluoro-p-tolyl)-D-
valinate], Bifenthrin [2-methylbiphenyl-2-ylmethyl) (%)=
(1RS)-cis-3-(2-chloro-3,3,3-trifluoropropen-1-yl)-2,2-
dimethylcyclopropanecarboxylate], Acrinathrin [(S)-(a)-
cyano-(3-phenoxyphenyl)methyl (1lR)-(la(S*), 3aZ))-2,2-
dimethy1—3-(3-oxo-3-(2,2,2-trifluoro-l-(trifluoro-
methyl)ethoxy-l1-propenyl)cyclopropanecarboxylatea], 2-
methyl-2-(4-bromodifluoromethoxyphenyl)propyl (3=
phenoxybenzyl) ether, Traromethrin [ (S)-a-cyano-3-
phenoxylbenzyl flR,BR)-B-((l‘RS)(l',1',2',2'-tetrabromo-.
ethyl))-" 2-dimethylcyclopropanecarboxylate] and
Silafluofen [4-ethoxylphenyl(3-(4-fluoro-3-phenoxy-
phenyl)propyl)dimethylsilane].

Other examples include thiadiazine derivatives
such as Buprofezin [2-t-butylimino-3-isopropyl-5-phenyl-
1,3,5-thiadiazin-4-one], nitroimidazolidine derivatives
such as Imidacloprid [l-(6-chloro-3-pyridylmethyl)-N-
nitroimidazolidin~2-ylidenamine], Cartap [S,S'-(2-
dimethylaminotrimethylene)bisthiocarbamate], Thiocyclam
[N,N-dimethyl-1,2,3-trithian-5-ylamine], Bensultap
[S,S'-2-dimethylaminotrimethylene di(benzenethio-
sulfonate) ), N-cyanoamidine derivatives such as N-cyano-
N'-methyl-N'F(6~chloro-3-pyridylmethyl)acetoamidine,
chlorinated hydrocarbons such as Endosulfan
(6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-
6,9-methanobenzo [e]-2,4,3-dioxathiepin 3-oxide],

y-BHC [1,2,3,4,5,6-hexachlorocyclohexane], 1,1-
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bis(chlorophenyl)-3,3,3-trichloroethanol, benzoylphenyl-
urea compounds suéh as Chlorofluazuron [1-(3,5-dichloro-
4—(3—chloro-5-trifluorométhylpyrid-2-yloxy)phenyl)-3—
(2,6-difluorobenzoyl)ureal, Teflubenzuron [1-(3,5-
dichloro-2,4—difluorophényl)-3-(2,6—difluorobenzoyl)—
urea)] and Fulphen0xron [1-(4=(2-chloro-4~trifluoro-
methylphenoxy)=2-fluorophenyl)-3-(2,6-difluorobenzoyl)-
urea)], formamidine derivatives such as Amitraz [N'~(2,4-
dimethylphenyl)-N-((2,4-dimethylphenyl)imino)methyl)-N-
methylmethanimidamide] and Chlordimeform [N'-(4~chloro-
2-methylphenyl)-N,N-dimethylmethanimidamide], thiourea
derivatives such as Diafenthiuron [N-(2,6-diisopropyl-4-
phenoxyphenyl)-N'-t-butylthioureal; Fipronyl (5-amino-1-
(2,6~-dichloro-a,o,a-trifluoro-p-tolyl)-4-trifiuoro-
methylsulfinylpyrazble—3-carbonitrite, Bromopropylate
[isopropyl 4,4'-diromobsnzilate], Tetradifon [2,4,4',5-
tetrachlorodiphenylsulfone], Quinomethionate [6-methyl-
2-oxo-l,3-dithioio—(4,6-b)quinoxaliﬁe], Propargite [2-
(4—(1,l-dimethylethyl)phenoxy)cyclohexyl‘2-propynyl—
sulfite], Fenbutatin oxide [bis(tris(2-methyl-2-
phenylpropyl)tin)oxide], Hexythiazox [ (4RS,5RS)=-5-(4=
chlorophenyl)-N-chlorohexyl-4-methyl-2-oxo-1, 3=
thiazolidine—3?carboxamide], Chlofentezine [3,6-bis(2~
chlorophenyl)-l,Z,4,5—£etrazine], Pyridaben [2-t-butyl-
5-(4-t-butylbenzylthio)-4-chloropyridazin-3(2H)-onel,
Phenpyroxymate [t-butyl(E)-4-((1,3-dimethyl-5-
phenoxypyrazol-4-yl)methyleneaminooxymethyl)benzoate],
Debphenpyrad [N-4-t-butylbenzyl)-4-chloro-3-ethyl-1-
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methyl-5-pyrazol carboxamide], polynactin complexes‘ﬂ'
including tetranaétin; trinactin and dinactin;
Milbemectin,‘Avérmecfin, Iﬁermecﬁin, Bzadilactin [AZAD]
and Pyrimidifén[S-Cﬁloro—N—(2;(§;(2—éthoxyethyl);2,3?
dimethylphenoxy)ethyl)-6-ethY1pyrimidine-4—amine];

Whén-the'preéenﬁ compoﬁnd is applied.as an-
active ingredient of‘insecticidesp,nematocides or
acaricides fdi_agfichltural»use, the amount of .
application.is:ﬁsuaily 1 to l,OOOg or more preferably‘lo
to 100g per.l,OOOmZLF Emulsifiéblé concentrates,
wettable pOwaeré»cf_fiQwéble conéentrates of the preseﬁt
compound are dilutédeith‘water to the concentration of
10 to 1,000 ppm. Granules or dusts are not diluted but
used as preparea.”'When the pfesent compoﬁna.is applied
as an active in§tedient of insecticides or acaricides
for domestic‘use; wettable powders, flowables and
emulsifiablé'éohcentratesbare diluted with water to the
concentrationfo£'0.01 t6 10,000 ppm. ©il solutions,
aerosols, fumigants, ULV agents,‘and poisonous baits are
used as prepared,' “ |

The amounf and ccncentration for applicafion
may be chanéed optibnally’éccording to the type of,the
formulations, time;_plaée and method of application, the
type of noxious organiéms and the damage.

Thé invention ﬁill be further illustrated
according to:thé-production examples, formulation
examples and biological test examples alEhough the

invention is not limited in any sense to these examples.
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Production examples of the present compound

will be described‘firét.

Example 1

.0.62’Gram Of O-méthyl-N-Cyanomethyl,Carbamate
was added téua‘solﬁtidn of 271 mg of sodium hYdride~(Gd%"
0il dispersion) in tetiahydrofuran (50 ml) with stirring;
at ambient tempefatufé,‘ After‘the evolution of hydrogen
gas ceased, a solutlon of l 18 g of O-ethyl S- sec—i
butylchlorophosphate in 5ml of tetrahydrofuran was added
to the mlxture, and rmfluxed by heatlng for two hours.'
Then tetrahydrofuran‘was.removed under reduced pressure
and the residﬁe,was éxtraétéd,with chloroform. The
chloroform 1ayef€§és washed with water;and‘dried over
anhydrous maghesiuﬁ Suifate.‘ The magnesium'sulfate was
filtered off;‘ahdkthé‘fiitrate was conéentrated. Thé
residue was sﬂbjected tQ silica'gel coiumn Chromato;
graphy to yield 475kmg Of‘Q-ethyl S4sec—butylvN—cyano-
methyl N-methoxyéarbohyl phoSphoroamiéothiOlatek

(Compound 9).

Example 2 L

1.18 Grams of O-ethyl S'-srec-bu‘tyl N-
cyanomethylphospﬁorbamidothiolate’was added to a
solution of 0.22 g of sodium hydride (60% oil
dispersion) in'tetxahydrofuran (50 ml) with'stirring at’
ambient temperatufe,‘ After the evolution of hydrogen

gas ceased,; 0.78 g of phenyl chlorocarbonate was added
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to the mixedlsolution;'enddrefluxed upon heating for one

hour. Tetrahydrofuran was removed under reduced

pressure, and the re51due was subjected to the same

post- treatment as the example l descrlbed above to yleldv

5 270 mg of O-ethyl‘s-secfbuty;-N—cyanomethyl N-+ \
phenoxycarbonyl phosphorOamidothiolate (Compound‘l4)
Table 2 shows exempllfled compounds produced
by the 1nvent10n. Sub stituents of the compound of the

10 formula II are llsted.
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Table‘2 ¢dmpbunds of the formula II and their

b:_PhYsical-COnstaht

Com- e e :
pound| Ri | Rz | Rz | n|

Refrative
Index

CH; | n-CsH; | OCH3 np24.4  1.4779 |

CH3 | n-CsH7 |  OCaHs np23  1.4691

CH3 | n-CsHy | OCsHs-i np2l.4 1.4680

ER I e I

CH3 s-CyHe |  OCH; np24  1.4812

CH3 |n-C3Hy |  SCH3 np23.5 1.5234

N

CH3 |s-CsHg | OCzHs | 1 [np24  1.4724

CsHs | n=C3Hy |  OCHj |np2¢  1.4766

T

C2Hs |n-C3Hy |  OCzHs np24  1.4689

o o N U s W N M+

np22  1.4742

-

CoHs | s-C4Ho |  OCH3

(]
o

CzHs | s=CqHg |  OCoHs {mp21 1.4720

=

‘—l
N
N

CoHs é-Cquu‘ 8C3H7-n | np2s ~ 1.5023

(]
w
N

CoHs | s-CqHo |  SCH3 np22.1  1.5162

[
oS

CzHs | s-CqHg |  OCgHs np22  1.5162

np24.5 1.5037

[
(84}

CHy | s-CqHy |  OCeHs

[
[e)}

CoHs | s-CqHo |  CeHs np24  1.5101

(]
~

CoHs | s=CqHy | OC3H7-i np23  1.4662

18 | CoHs | s-CqHg | OCqHg-i | np2a  1.4683

19 Czﬁs é*C{Hg"ﬂ SC3H7-n‘ np23 1.5055

NN

np25  1.4721

20 | CoHs | s-CqHs |  OCgHs
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Formulation examples are described next. In
the description below, part(s) represents part(S) by
weight.

Formulation example 1  Lwulsifiable concentrates

Ten partS'of each of the compounds 1 to 20 are
dissolved in 35vparts of xylene and 35 parts of
dimetnylformamide, then mixed Qith 14 parts of
polyoxyethylene styrylphenyl ether -and 6 parts of
calcium dodecyibeﬁzénesulfonate, and stirred
sufficiently to give 10% emulsifiable concentrate for
each compound.

Formulation eXample 2 Wettable ‘powders

Twenty parts of each of the éompounds 1 to 20
are added to a mixture of 4 parts of sodium dodecyl
sulfate, 2 parts of lignin calcium sulfonate, 20 parts
of synthetic hydrated silicon hydroxide fine powder and
54 parts of diatémaceous‘earth, and then stirred with a

mixer to give 20% wettable powders for each compound.

Formulation eXample 3 Granules

Five parts of each of the compounds 1 to 20
are separately mixed with a mixture of 5 patts of sodium
dodecylbenzenesolfonate, 30 parts of bentonite and 60
parts of clay, and then the resultant mixture is stirred
sufficiently. The mixture is further mixed with an
appropriate amount of water, étirred sufficiently,

granulated with a granulator, and air-dried to give 5%

granules for each composund.
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Formulation examp;ef4*~Dusts

One part of each of the compounds 1 to 20
separately dissdlvédfin an:appropriéﬁe amount of acetone
is mixed with 5 parts of éYnthetic hydrated silicon ‘
hydroxide fihe pdeér,yb.B‘ﬁart of PAP and 93.7 parts of
clay, and then‘stifred with a mixer to give‘l%‘dusts‘
for each compound. | |

Formulation example 5 Flowables

(water—based,emulsions) |

Ten parts bf each of the present compounds 1
to 20 are added to a soiution of 6 parts of polyvihyl
alcohol in 40 parfs‘df water, and the resultant mi#ture
is stirred withba mixer to give a dispersion. The
dispersion is mixed with a solﬁtién of 0.05 part of
xanthan gum andVO.l'part‘of.aluminum magnesium'silicate’v
in 40 parts of water, and then with 10 partskdf
propylene glycol and slowly stirred to give 10% Water—'
based e¢mulsion for each compound.k |

Formulation example 6 0il solutions

0.1 Part bf each of the present comﬁounds 1 to
20 is dissqlved in 5 parts of xylene and 5 parts of
trichloroethane and the solution is miXedkwith'89.9,.
parts of deodorized kerosine to giVeVO.l% oil solutions
for each compound. | :

Formulation example 7 Oil-based aerosols

Each oil aerosol is obtained by filling an
aerosol vessel with a mixture of 0.1 part of each of the

present compounds 1 to 20,,062‘part of tetramethrin, 0.1
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part of d-phenothrin, 10 parts of trichloroethane, and
59.6 parts of deodorized kerosiné, and the vessel is set
up with a valve thréﬁgh'which 30 parts of a propellant

(liquefied petroleum gas) are charged under preséure.

5 Formulation example 8 Water-based aerosols
An aerosol vessel is filled with 50 parts of
pure water and a mixture ofv0.2 part of each of the
present compounds 1 to 20,‘0.2 part of d-allethrin, 0.2
part of d-phenothrin, 5 parts of xylene, 3,4 parts of
10 deodorized kerosine and 1 part of an emulsifier Atmos
300 (registered trade mafk by Atlas Chemical), and the

aerosol vessel is fixed up with a valve, through which

40 parts of a propellant(ligquefied petroleum gas) are

charged under pressure.

oo 15 The following biological tests were conducted

®0 es0 o

to demonstrate that each compound of the invention works
as an excellent active ingredient of an insecticide, a
T nematocide or an acaricide while having rather low acute

toxicity to mammals. In the description below, the

STeees 20 present compounds are shown by the numbers in Table 2
Tevee whereas a compound used as a control is shown by the
e o, symbol in Table 3.
ceeeet R Table 3
c = | .
g$ggg§d Chemical structure Remarks
0 Compound No. 5
CH30 I disclosed in
A P-NHCH; Japanese Patent
sec-CgHoS— KOKAI No. 59-
108796
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Biological test 1 ‘InsectiCidal activity against larvae

of Spodoptera lltura

Emu151f1able concentrates were prepared for
each of the present compounds accordlng to the
formulation example 1. Thlrteen grams of art1f1c1al

bait for ;podoptera litura were placed 1n a polyethylene

cup (dlameter. ll cm) and 1mpregnated w1th 2 ml of the

emu151f1able concentrate dlluted w1th water (500 ppm)

Ten 4- 1nstar larvae of Spoooptera lltura were put in the“,

polyethylene‘cup.' After 51x days, the mortality of the

larvae was examined, The results are shown in Table 4i
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Table 4 Activity against larvae of

Spodoptora iitura

~Compound , , 'Mo:tality‘(%)
1 100
100
3 100
4 100
5 100
6 100
7 100
8 100
9 100
10 ﬁ - 100
1 100
lz‘ 1 . , 100
13 - : 100
14 100
16 | 100
17 N o 100
18 , 100
20 | , ' 100
untreated 0
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Biological test 2 Insecticidal activity against larvae

of Nilaparvaté'lugens

Avstalk.of a rice plant was dipped for one
minute in é'SOG:ppm.aqUebué solution obtained.by
diluting each emulsifiable concentrate prepared from
each of the preéent»compounds according to the
formulation exampie 1 and then air-dried. The rice
plant stalk_was‘placed in a polyethylene cup (diameter:
5.5 cm) where filter'paper (diameter: 5.5 cm)

impregnated with 1 ml of water was put. Apprbximately

30 larvae of Nilaparvata lugens were put in the
polyethylene .cup. After six days, the actiVity was

evaluated according to the following criteria:

A: no living larvae
B: the number of the living larvae is not
greater than 5

C:. the number of the living larvae is 6 or

more

The results are shown in Table 5.
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Table 5 Activity against larvae of

‘:Nilaparvatayluqens

Compound ) Activity
1 | A
2 A
3 A
4 A
6 | A
7 A
8 A
14 A
16 A
17 A
18 A
untfeated C

Biological test 3 Insecticidal avtivity against

Blattella germanica

Filter paper'bf 5.5 cm in diameter was laid in
the bottom of a polyethylene’cup (diameter: 5.5 cm).

5 After 0.7 ml of a 500 ppm aqueous solution obtained by
diluting each emulsifiable concentrate prepared from
each of the present,compoﬁnds according to the
formulation example’l was dropped on the filter paper
and approximately 30 mg of sucrose was uniformly

10 scattered and put on the filter paper as bait, ten male
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cockroaches (Blattella germanica) were left in the cup

with a cover. After one day, the mortality was examined
for the cockrdaches.v |

Table 6 shows the results.

Table 6 Activity against Blattella germanica

Compound Mortality (%)

1 100

2 100

3 100

4 100

6 100
7 100
8 100
9 100

10 100

11 100

12 100

13 100

14 100

16 100

17 100

18 100

19 100 |
20 100

untreated 0 |
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Biological test 4 Insecticidal activity against Musca

domestica v

Filter paper of 5.5 cmrin diameter was laid in
the bottom of a pélyéthyléne cub (diameter:'s;s cm) .
After 0.7 ml of a 500 ppm aqueous solutioﬁ obtained by
diluting each emulsifiable concent;ate prepared from
each of the present compounds according to the
formulation example'l was dropped on the filter paper
and approximately 30 mg of sucrose was uniformly
scattered, and put on the'filtef paper as bait, ten

female house flies (Musca domestica) were left in the

cup with a cover. After one day, the mortality was

examined for the flies.

Table 7 shows the results.
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Table 7 Activity against Musca domestica

Compound Mortality (%)
1 100
2 100
3 100
4 100
5 100
6 100
7 100
8 100
9 100
10 100
11 100
12 100
13 100
14 160
16 190
17 100
18 . 100
19 100
20 | 100
untreated 0

Biological test 5 1Insecticidal activity against larvae

of Diabrotica undecimpunctata

Filter paper of 5.5 cm in diameter was laid in

the bottom of a polyethylene cup (diameter: 5.5 cm).
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After 1 ml of a 50 ppm aqueous solutlon obtalned by

diluting each of the emulslflable concentrate prepared'ﬂs"

from each of the present compc1nds accordlng to the

formulatlon.example l wasrdropped on the fllter paperr 

and one sproutlng corn crop was placed as balt on the o

paper, approxxmately thlrty eggs of Dlabrotlca

undec1mpunctata we:e left on the filter paper,_ Aftér’
eight days, thé.rate of hatched_laréae was examined.ﬁ
The activity”were7evaiuatedtaCCording to the following

criteria:

A: Mortality 100% |
B;"Mdttaiity-nét'less than 90% but less
-ithan 100%

C;7fMorta11ty less than 90%

Theiresnlts'are‘shOWn in Table 8.
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Table'B' Activity against larvae of

Diabrotica undecimpunctata

Compound | Activity
Ly

W @ N .o !

10
o
12
13
14
16
17

18
19

LS R R R R R ST RN R IR "R R R TR U NI TR TR

20

untreated

0

Biological test 6 Activity against root-knot nematodes

One ml of a 500 ppm aqueous solution of each

of the present compounds obtained by diluting each
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emulsifiable concenﬁrate pfepared from each of the
present compouﬁds according to the formulation example 1
was mixed with 19 g of soil contaminated with root-knot
nematodes (concentration of,activé ingredient in soil:
25 ppm). Afterlthe soil was kept at 27°C for 24 hours,
the root of a tomato plant (approximately two weeks
after sprouting) in a cup was covered with the soil and
some water was given to the plant. After four weeks,
damage to the rcot ofvthe tomato plant was evaluaﬁed

according to the following criteria:

~-: substantially no root knots
+: ~several to ten odds root knots
++: larger number of root knots

(heavier damage than +)

The results are shown in Table 9.




- 41 -

Table 9 ACtiVity against root-knot nematodes

Compound : Activity

O N o s W
!

10 -
11 -
12 -
13 | -
14 B -
16 -
17 - -
18 -
19 - -
20 -

untreated . ++

Biological test 7 1Insecticidal activity against larvae

of Culex pipiens pallens

Each of emulsifiable concentrates prepared

from each of the present compounds according to the
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formulation example 1 was diluted with water, and 0.7 ml
of the diluted ‘solution was édded to 100 ml of ion-

exchanged water,(éoncentration'of'activé ingredient: 3.5

ppm). Twenty last-instar larvae of Culex pipiens
5 pallens were left in the water. After one day, the
activity was evaluated according to the following

criteria:

A: Mortality not less than %0%
B: Mortality not less than 10% but less
than 90%

C: Mortality less than 10%

The results are shown in Table 10.
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Table 10  A6tiVitY'égainSt;Cuiex pipiens pallens

o

O

1o
11
12
13
14
16
17
18
19

T T T R R TR IR I R B

20

(@]

untreated

Biological test 8 Activity against Tetranychus

cinnabarinus

Ten male mites (Tetranychus cinnabarinus)

per leaf werejplaced3¢n a pot-planted kidney bean
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(Phaseolus vulgafis: seven days after Sowing) and kept

in a thermostatid chamber. After six days, 15 ml of a
500 ppm aquethVSQlUtiOn obtained by diluting each
emulsifiablefcénCeﬁt:éte of each of the present
compounds accordiﬁg;t6 the formulétion example 1 was
sprayed in a pot simultaneously with injection of 2 ml -
of the solution into soil. After eight days, damage to

the plant by Tetranychus cinnabarinus was evaluated

according to the following criteria:
-: substantially no damage
+: little damage

++3 ¢heavy damage

The results are shown in Table 11.
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Table 11 Activity against Tetranychus cinnabarinus

‘Compound ' Activity

o w N =
I

0 ® ~ N u
i

10 -
11 -
12 -
13 ‘ -
14 -
15 _ -
16 -
17 -
18 -
19 -
20 -

untreated ++

Biological test 9 Acute toxicity in oral application to

mice

Each of the present compound was diluted with
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corn oil tO'a,predetermihed éonCenﬁration. After
subjecting the micé to a tWéﬁty~hQur fasting, 0.1 ml of
the diluted sblutibn pér;ldkgﬂweight wés forcibly
applied into the stomach of each ICR maleVGfWeek‘Qld
mouse (weight{ 24 to 31 g). The mice were given fbod
and water four hours after thé ap§licationvand
thereafter regularly fed and watéred, and kept in a
cage. After seveh days; the mortality was examined for
the mice (4 mice/group). The results are Shbﬁn in Table

12‘

Table 12 Comparison of acute toxicity in oral

application to mice

Compound Dosage (mg/kq) Mortality (%)

9 30 0
13 30 | 0

A 5 ' 100
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An amidothiophosphate derivative represented

by the formula II:

0] .
RONC - (cmpyaen

P-N II
RzS/ \
C-Rj3

I

wherein R; is a methyl group or an ethyl group;

Rz is a n-propyl group or a sec-butyl group;

R3 is a C3;-C4 alkoxy group, a C;-C4 alkylthio group, a
phenyl group or a phenoxy group; and

n represents L or 2.

2. An amidothiophosphate derivative according to
claim 1, which is O-ethyl S-sec-butyl N-cyanomethyl N-
methoxycarbonyl phosphoroamidothiolate.

3. An amidothiophosphate derivative according to
claim 1, which is O-ethyl S-sec-butyl N-cyanomethyl N-
phenoxycarbonyl phosphoroamidothiolate.

4. A composition for controlling insects,
nematodes or acarines which comprises an effective
amount of the amidothiophosphate derivative according to
claim 1 and inert carriers.

5. A method of controlling insects, nematodes or
acarines which comprises applying an effective amount of
the amidothiophosphate derivative according to claim 1

to the locus where pests propagate.
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6. Use of the amidothiophosphate derivative
according to claim 1 as an agent for controlling
insects, nematodes or acarines.

7. A process for producing an amidothiophosphate

derivative represented by the formula II:

¥

0
RONl  (cazymen

P-N II
RZS/ \
C-R3

|
0]

wherein R; is a methyl group or an ethyl group;

Rz is a n-propyl group or a sec-butyl group;

R3 is a C;-C4 alkoxy group, a C;—-C4 alkylthio group, a
phenyl group or a phenoxy group; and

n represents 1 or 2, which comprises reacting a

phosphoric acid chloride of the formula III:

0
R;0
\\\ﬂ-c1 Tl
RzS/

wherein R; and Ry are the same as defined above, with a

nitrile derivative of the formula IV:
NC(CH32)nNHCOR3; - - v

wherein R3 and n are the same as defined above, in the

presence of a base.
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8. A process for producing an amidothiophosphate

derivative represented by the‘formula II:

RION (cmayacn

rys— . 11
-R3

||

0

wherein R; is a methyl group or an ethyl group;
Rz is a n-propyl group or a sec-butyl group;

R3 is a C1-C4 alkoxy group, a C3-C4 alkylthio group, a

phenyl group or a phenoxy group; and

n represents 1 or 2, which comprises reacting a

amidothiophosphate of the formula V:

0
RlO'\\\”

v
P-NH(CH3)nCN
RyS—

wherein R; and Ry are the same as defined above, with an

acid chloride of the formula VI:

0
Il

C1-C-Rj3 VI

wherein R3 i1s the same as defined above, in the presence
of a base.

DATED THIS 13TH DAY OF JULY 1994
SUMITOMO CHEMICAL COMPANY, LIMITED
By its Patent Attorneys:

GRIFFITH HACK & CO

Fellows Institute of Patent
Attorneys of Australia




ABSTRACT

The present invention relates to an

amidothiophosphate derivative represented by the formula

II:

_— (cRz)acn
- 11
R3S \ —
||
0

in which R; is a methyl group or an ethyl group;

Rz is a n-propyl group or a sec-butyl group;

R3 is a C;-C4 alkoxy group, a C3;-C4 alkylthio group,
phenyl group or a phenoxy group; and

n represents 1 or 2, and an insecticide, a nematocide
and an acaricide containing the same as an active

ingredient.




