6 1,512,529

6 with a solid or liquefied gaseous dlluent or carrier or in
) | ol containing a
surface-active agent. The present invention also pravides a
met hod of conbating insects or acarids whi ch conprises applying to
the insects or acarids or to. a habitat thereof a conpound of the prgsent
i nvention alone or in the formof a conpasi tion con- taini as
active ingredient corrpound of t’he present invention in adm xture WI
a diluent or carrier. - The present invention further provides
cro protec ' _ ts or ar ng grown
'n &réas in ﬁ&ﬁ‘ﬁﬁﬂﬁ%ﬁ@lﬁ%ﬂ A5y B 550" L
rowi n a'co und. of th i n tlon was applled 10
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asui t abl e preparajip®rrofa FEHIY SBEO BN EB15A BBISB by vei GFABEELhe 20
active conpound vaBIs@i3Besh BBIJE BOB 3Ci18BesC180BMIF of sol vent contai ning the
20 - st at ex2200283C294 3€29BIBiE i er and the, concentrate was dil uted
with water €oCt h390 215 220 226 22¥ 250 2R2ASEAMCHMBI3MYSA2 Cabbage

| eaves (Brassi ca 33BS8Fh3R2BP6 UBY 625 pIS6pE B811\H4n764 1768 pr epar at i on of  t-he,

active conipound UMM TWdew noi-st and were then infested with. caterp| | -ars of

t he. 25-(72) Invengiery FRAE MALURER HAN mm&ul enni s)

25 _ WQIEIG%BE%B’T‘ i INGERP me, the degree of
destruction was WiLHEM as ‘a percentage: 100% neans that. al |
the caterpill ars were Killed whereas.0% - means that none of the

aterpil | ar's wefd) NOVER (THIONO)YTHIOL)PHOSHHQRKXPHQOSP bunds, the
‘oncentrationi s AFID B%T%&ANEES’S%B%M'H{@@ USEAS eval uation tines and
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' under the laws of Germany, of Leverku G d y declare the

Active. invéagigh,der whlich we pray that a patent may 'be granted to us, and the method by -
 which it is to be performed to be partlcula.rly descnbed in and by the followmg
5 statement:— _ 5
"The present mventlon relates to certam new pyndazmyl (thiono)(thiol)phos- .
phoric(phosphonic) acid esters and ester-amides, to 2 process for theu' preparation
and to their use as insecticides and-acaricides.
: It -is -already known that O O-dxalkyl-O-pyndaz:nyl-th:ophosphonc acld -
10 . esters, for exam J)le Ol1-phenyl-1,6-dih dro-6-oxo-pyndazm§l3)rl]- O-[1-hydroxy- - 10
: methyl-1,6-dihydro-6-oxo- yr1dazm(3)y ]-, -O-[1-(N,N-dimethylaminomethyl)-1,6- =
dihy ro-6-oxo-pyr1dazm(3§) 1]- O-[1 (p-methylphenyl) 1,6- d1hydro-6-oxo-
pyridazin(3)yl}-O, O-dlethylthlonophosghonc acid esters possess:insecticidal and
acaricidal properties [see U.S.:Patent Specification 2,759,937, Japanese published - .
15 - Patent Application 20,025/72 and Journal of Otgamc Chemlstry, volume 26, No.9 15
" (1961), pages 3, 382—3 3861, -
The present invention prowdes, as new compounds, the pyndazmyl(thwnol)
(th1ol)phosphonc(phosphomc) acld esters and ester-am1des of the general formula

) t\{s - o

o
| «-/"-°’>—2=
. m

N—N
. g' R . .
20 ~in which ' S ' S 2

R is alkyl with 1 to 6 carbon atoms,
- R is phenyl, alkyl with 1 to 4 carbon’ atoms, alkoxy with 1 to 6 carbon atoms,
alkylthio with 1 to 6 carbon atoms or monoalkylamino or dialkylamino with 1 to 4
carbon atoms in the or each alkyl group,
25 ‘ R and R"', which may be identical or different, are each hydrogen or 25
methyl, and :
R" is hydrogen, halogen, mtro or. halogenoalkyl w1th 1 to 3 carbon atoms,
n is an integer from 1 to 4'and - -
X is oxygen or sulphur
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- carbon atoms, R’ is pheny|l, straight-chain or branc
- 1 or 2) carbon atoms, str.

- action, - -

. equation:

~‘The comgo@iids] of |the formula (I) have been found to posséss strong
insecticidal and acaricidal properties. - ' ; '

Preferably R is straight-chain or branched alkﬁl with 1 to 5.(especially 1 to 4)

ed alkyl with 1 to 3 (especially

(es,?éci_ally 1 or 2) carbon atoms per alkyl group, R"™ is hydrogen, chlorine, nitro or
trifluoromethyl, and # is 4, 2 or 3 (especially 1). . L -
' The invention alsp provides a process for the preparation of a

?yﬁdazini'l(thiono)(thiol hosphoric(phosphonic) acid ester or ester-amide of the -
ono)(thiol)phosphoric(phosphonic) acid ester halide or

ormula (I), in which a (t
ester-amide halide of the

general formula -

RO ﬁ e
lR::P‘Hal' : : (ID, -

R, R’ and X have the above-mentioned meanings and Hal is halogen,

is reacted with a 1-phenyl-3-hydroxy-1,6-dihydro-pyridazinone-(6) derivative of |
: the_general formula_. ' : o BRI o

-'V--V-j;‘;v _;_'u“
. --H_og%.o .
e

" in which -

‘R”,R™, RW:and.n:ha. Ve the abové-mcnﬁoﬂed t_ﬁéa_nings,- if approp_riate inthe
- presence of a-solvent:or diluent, and if appropriate in the presence of an acid

acceptor.. = - . -

' Surprisingly, the pyri
and ester-amudes according to the invention exhibit a better' insecticidal and
acaricidal action than th¢ previously known -O,0-diethyl-O-pyridazinyl-thiono-

1 arb ight-chain or branched alkoxy or alkylthio, each with 1to -
5 (especially1 to 4) carbop atoms, or monoalkylamino or dialkylamino with 1 to 3

15

20

in_'yl(thiono)(fhiol)phoéphoﬁé(ghosphonic) acid esters -

25

phosphoric acid ester derivatives of analogous structure and of the same. type of '

-The new' compounds|are not only active a%ainst— insects and mites which
damage plants but are also active against pests harmful to-health and pests of
storec% .products and,’ in ithe veterinary medicine: field, against animal ecto-
parasites, for example parasitic fly larvae. Accordingly, they tepresent an enrich-
ment of the-art. - . '] - SR '

If, for example, O-et 1-O-sec.-butyl-thionophosphoric acid-digstef'chloride :

and _1-(3,5-bis-trifluoromethylphenyl)-3-hydroxy-6-oxo-pyridazine are used as
starting materials, the course of the reaction can be represented by the following

’ !
|
!
i
i
i
|

35
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(Plutella test) Active Degr ee of
conmpound destruction : ; e
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'0.01 . © 100 . : : .
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The (thiono)(thidl)phosphoﬁc(phosphdnic_:) acic|i ester halides and ester-amide

. ~+ halides (II) are known and can be prepared according to processes described in the -

b - - literature, as can the 1-phenyl-3-hydroxy-1,6-dihydro-6-oxo-pyridazine derivatives

i (IIT), which can be prepared, for example, from the correspondingly substituted

i 5. phenylhydrazines, dissolved in dilute hydrochloric acid, by reaction with maleic 5
M/~ anhydride in accordance with the following equation: : i

_"’,’f"”z_fo\ﬁ_il” o S
ncol 0_"-- o : Rf’v -
wherein S i - SR ; |

' R™ and » have the above-mentioned meanings. L o .
10 The following may be mentioned as .examples of . 10
(thiono)(thiol)phosphoric(ghosphonic). acid ester halides to be reacted in accord- -
ance with the process:” O,0-dimethyl, O,0-diethyl, O,0-di-n- top(gl—, 0,0-di-
isopropyl-, 0,0-di-n-butyl-; - O,0-di-isobutyl, 0,0-di-sec.-butyl-, O,0-di-tert.- -
butyl-, O-ethyl-O-n-propyl-, O-ethyl-O-isopropyl-, O-n-butyl-O-ethyl, O-ethyl-O- -
" 15 “sec.-butyl- and D-ethyl-OimethyghOSphéric- acid -diester chlorides and the - 15
oo corresponding thiono analogiies; O-methyl-, O-ethyl, O-n-propyl-, O-isopropyl-, . .
O-n-butyl-, O-sec.-butyl-, O-isobutyl-' and O-tert.-butyl-methane-, ‘ethane-; n- -

- S propane-, isopropane-,: and -phenylphosphoric acid ‘ester chlorides and. the
. : corresponding thiono analogues; O,S-dimethyl, O S-diethyl, O,S-di-n-propyl-,: . . :
f -~ 20 O,S-di-isopropyl-, O,S-di-n-butyl-, O,S-di-isobutyl, O,S-di-tert.-butyl-, O-ethyl-S- : 20

: ~ n-propyl-, O-ethgl-s-isopro;ssz'l-‘,_' O-ethyl-S-n-butyl-, . O-ethyl-S-sec.-butyl-, O-n-
€ o ;safopy -S-ethyl-; O-n-prapyl-S-isopropyl-, O-n-butyl-S-n-propyl- and O-sec.-butyl-
- " S-ethyl-thiolophosphoric acid" diester chlorides and the corresponding thiono - - p
o analogues; and. OemethylyNsmem{&-, "_O-bthyl_-N-‘methyl—,'-O-'n-prop{I-N-methyl-, _ o
.28 .. O-isopropyl-N-methyl-, O-n-butyl-N-methyl-, O-sec.-butyl-N-methyl-, O-methyl- - 25

- . N-ethyl-, O-ethyl-N-ethyl-, O-n-propyl-N-ethyl-, O-isopropyl-N-ethyl-, O-n-butyl- :
N-ethyl-, O-sec.-butyl-N-ethyl-, O-methyl-N-n-propyl-, O-ethylgN-n-proEyl-, O-n-
propyl-N-n-propyl-, O-isopropyl-N-ethyl- and O-tert.-butyl-N-ethyl-phosphoric -
acid ester-amide chlorides, the ‘corrésponding - thiono - analogues and the

- 30 corresponding dialkylamides. -~ - - . ¢ _
o The following may be mentioned as examples of the 1-phenyl-3-hydroxy-1,6-
dihydro-6-oxo-pyridazine derivatives énl) to be employed: 1-(2-.and 3-trifluoro- . -
methyl-, 3,5-bis-trifluoromethyl-, 2-trifluoromethyl-4-chloro-, 2-chloro-5-trifluoro-
- methyl-, 2-nitro-4-trifluoromethyl- and 5-chloro-3-trifluoromethylphenyl)-3- S
3s hydroxy-1,6-dihydro-6-oxo-pyridaziries, . as well -as the -corresponding 4- and 5- 3
: methyl derivatives. - - .- .o R Lo : S
The grocess for the pr:.ga‘ration of the compounds according to the invention
is 1;_)'1'¢=_t'era ly carried out in"the presence of a suitable solvent or diluent. Practically
- all inert organic solvents can be used for this purpose, especially aliphatic and
40 aromatic optionally chlorinated hydrocarbons, such as benzene, toluen€, xylene, - 40
- benzine, methylene "chloride,- chloroferm, -carbon - tetrachloride and chloro- '
benzene; ethers, for example diethyl ether, dibutyl ether and dioxan; ketones, for.
- example acetone, methyl ethyl ketone, methyl isopropyl ketone and methyl iso- -
- butyl ketone; and nitriles, such as acetonitrile and propionitrile. : '

45 : ‘All customary acid-binding agents can be used as acid acceptors. Alkali metal - -~ 45
carbonaters and alkali metal alcoholates, such as sodium carbonate, potassium
carbonate, sodium methylate’and ¢thylate and potassium methylate and ethylate, -
have proved: particularly suitable,s as have aliphatic, aromatic or heterocyclic

- - amines, for example triethylamine, trimethylamine,- dimethylaniline, dimethyl--

50 benzylamine and pyridine.: -~ = .- . .o e T

o The reaction temperature can be varied within a fairly wide range. In general,
the. reaction is carried out at between 0°:and 120° C, preferably at 40° to-60°.
) To carry out the process, the starting- materials are in general employed in
substantially equimolar amounts. An excess of one or other component in general - B

55 produces no significant advantages: The reaction is preferably carried out in the 55
presence of one of the above-mientioned solvents, if appropriate in the presence of
an acid acceptor, at the indicated temperatures. After a reaction time of one or’
more hours, in most cases 4t elevated temperatures, the reaction batch is cooled to

o

s
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. wulgare and Porcéllio scaber _
" guttulatus; fromthe order of{the Chilopoda; for ex amf

' oleivora,. Boophilus-micropl

g{;}zus persicae, Phorodon: §
© bi

. Spec. and Psylla _sge&f-;-

. : P \
ic-soly

accordan
jon, - - ¢

room-temperature, .an :orgat

organic phase is worked up"

washing;. drying and.distilla
- *The new.compounds 3

way. They are characterised by the refractive index. Some of the products are

obtained in a crystalline foim; in that case, they can be characterised by their

melting point. : o o X _ .

_As has. already| been mentioned, the :pyridazinyl-
(thiono)(thiol)phosphoric phosphonic) acid esters and - ester-amides
according to the invention|are distinguished by an é€xcellent insecticidal and

-acaricidal activity. They are| not only active against plant pests, pests harmful to

health and pests of stored jproducts but also, in the veterinary medicine field,
. against animal parasites (ectpparasites), such as parasitic fly:larvae. They combine
a low phytotoxicity with-a g
against mites. .- *. ¢
‘For this reason, the: com _
with success.as pesticides in| plant protection and in the hygiene. field, the
protection of-stored produdts and the vetérinary field. - ..
- The economically impor

include: from the order of the _ |
from the order of the Diploda, for example, Blaniulus

e
la; . for. example, -

Scutigera spec.; from- thé}-order of the .'-Syn;phy (xa a
tfor example.- Scorpio manrus an

immaculata; from the ordeg -of the Arachnida,.
Latrodeétus mactans; from t

spec., Bryobia praetiosa, Panpnychus. ci an _ :

etranychus urticae; from the order. of the Thysanura, for example, Lepisma
saccharina; from the ‘order{of the Collembola, for example, Onychiurus armatus;
from the order of-the: Op ; ] )
americana, Leucophaea raderae, Blattella -germanica,  Acheta domesticus,
'Gr;;llotalpha spec., Locusta p
Schistocerca tfffeg'arzfq; from| the order of the Dermaptera, for example, Forficula
“auricularia; from the ordet jof -the Isotera, for example; Reticulitermes-spec.; from
the order of the Anoplura, for examﬁle, nglloxera;.vas'tatrlx; Pemphigus-spec. and
Pediculus. humanus corporis;’ from the order of the Thysanoptera, for example,
Hercinothrips femoralis and| Thrips tabaci; from the order of the Heteroptera, for
.example, Eurygaster spec.,
larius, Rhodnius prolixus anfl -Triatoma spec.; from the order of the Homoptera, for
example, Aleurodes. brassicae, Bemisia tabaci, Trialeurodes: vaporariorum, Aphis

gossypii, Brevicoryne brassicae, Cryptomycus ribis, -Doralis. fabae, Doralis pomi,

Eriosoma lanigeerum, Hyalopterus arundinis, Macrosiphum. avenaer, Myzus cerasi,

'obatus, ' Nephotettix - éine

iceps, Lecanium_ corni,” Saissetia oleae, Laodelphax
striatellus, Nilaparvata. Iutg
3 IrC

, Aonidiella aurantii, Aspidiotus hederae, Pseudococcus
from the order. of the. Lepidoptera, for example, Pectino-
lus piniarius, Cheimatobiabrumata, Lithocolletis blancardella,

phera gossypiella,

Hyponomeuta padella, "Plutella - maculipennis,, Malacosoma heustria, Euproctis .
chrysorrhoea, Lymantria spec., Buccalatrix thurberiella, Phyllocnistis citrella, Agrotis

- spec., Euxoa spec., Feltia spec., Earias insulana, Heliothis spec:, Laphygma exigua,
Mamestra brassicae, Panoli
ni, Carpocapsa pomonella,| Pieris spec., Chilo spec., Pyrausta nubilalis, Ep
kiihniella, Galleria: mellonglla, Cacoécia podana, Capua: reticulana, Choristoneura
fumiferana, Clysia ambiguella, Homona.magnanima, and Tortrix viridana; from the

“order of the Coleoptera, for example, Anobium punctatum,. Rhizopertha dominica,
Bruchidius obtectus, Acanthoscelides obtectus, Hylotrupes bajulus, Agelastica alni,.
Leptinotarsa - decemiineata; ' Phaedon - cochleariae,. Diabrotica spec., Psylliodes
chrysocephala, - Epilachna yarivestis, -Atomaria _spec., -Oryzaephilus surinamensis,
Anthonomus spec., Sitophilus. spec., Otiorrhynchus sulcatus, Cosmopolites sordidus,
Ceuthorrhynchus assimilis,|

=7 - = g >
Qjor:-__.example- toluene, is added, and the.
e with customary methods, for example -
arg frequently obtained.in the form of oils which mostly
cannot be distilled without decomposition but are freed from the last volatile con-
stituents by so-called “slight (listillation™, that i to say by prolonged heating under -
reduced pressure to moderately elevated temperatures, and are -purified in this .

_pd gctiqn against both sucking and biting insects and ~

ipounds according to.the invention can be. emtployed o
ield of -

0not tant pests in agriculture and .foréstry;ff as well ag pests

of stored. products, "pests: destructive  of materials :and pests harmful to- health, -

e Isopoda, for example, Oniscus asellus, Armadillidium

., Geophilus '_cdrpoghagus and -
Scutigerella

e order of the Acarina, for. example, Acarus siro, Argas -
reflexus; Ornithodorus moubata, Dermanyssus.gallinae, Eriphyes ribis, Phyllocoptruta - -
5, Rhipicephalus. evertsi, Sarcoptes- scabiei, Tarsonemus -
nonychus citri, Panonychus ulmi, Tetrany¢hus tumidys and -

thoptera, for example, Blatta: orientalis, Periplaneta -

igratoria migratorioides, Melanoplus differentialis and

D%sderws intermedius, Piesma quadrata, Cimex lectu-

muli, Rhosalosiphum padi;. Empoasca spec., Euscelis

flammea, Prodenia litura, Spodoptera spec.; Trich_oi usia
estia -

Hypera postica, -Dermestes spec.; Trogoderma spec.,-
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Niptus holole, i psyloides, Tribolium spec., Tenebrio:molitgr, Agriotes
spec., Conodu:gg tﬁp C.,  Me o(ggzsgam'elolamha, Amphimallu’s'% ialis. and
Costelytra zealandica; from the order of the Hymenoptéera, for example Diprion
spec., Hoplocampa spec., Lasius spec.,” Monomorium pharaonis and Vespa spec.;

. from the order of the Diptera, for example, Aédes spec., A’n?&he_les spec.; Culex -

spec., Drosophila melanogaster, Musca domestica, Fannia spec., Stomoxys calcitrans, .
Hypoderma ~spec., Bibio hortulans, Oscinella: frit, Phormia ‘spec., Pegoinyia

hyoscyami, Calliphora erythrocephala, Lucilia spec., Chrysomyia spec., Ceratitis ..

capitata, Dacus oleae and Tipiila paludosa;-and from the order of the Siphonaptera,
for example, Xenopsylla cheopis. - o S dTe
- The.active compounds can be converted to the customary formulations; such

ration
after 3 days

5 -

10

as solutions, emulsions, wettable powders, suspensions, powders, dusting agents,

foams, pastes, soluble powders, granules, acrosols, suspension-emulsion’
concentrates, seed-treatment powders, natural and synthetic materials

impregnated with active compound, very fine capsules in polymeric substances,

coating compositions, for -use on seed, and formulations used with burning

15 .

equipment, such as fumigating cartridges, fumigating cans and fumigating coils, as -

well as ULV cold mist and-warm' mist-formulations. - - .~ S :
_ These formulations. are produced in known. manner, for example by mixing

the active compounds with extenders, that is, liquid or solid or liquefied gaseous - -
. diluents or <carriers, optionally with the use of surface-active ‘agents, that is,

emulsifying agents and/or dispersing agents and/or foam-forming agents. In the

‘case of the use. of water as an extender, organic solvents can, fcir_e'xample, also be

used as auxiliary solvents.. - =

" As liquid diluents or carriers, there are prefe'rably.- used. aromatic ‘hydro-

_carbons, such: as xylenes, toluene, benzene-or alk 1 naphthalenes, -chlorinated

aromatic ‘or aliphatic hydrocarbons, such as.chlorobenzenes, chloroethylenes or
methylene chloride, aliphatic and alicyclic hydrocarbons, such as cyclohexane or
paraffins, for example.minéral oil fractions, alcohols, such as:butanel or.glycol as

well ‘as their -ethers.and:esters, ketones; sucli-as acetone, methyl ethy} ketone,

methyl isobutyl ketone or cyclohexanone, or.strongly polar solvents, such as

"dimethyl formamide, dimethyl sulphoxide or acetonitrile, as well as water. -

By liquefied gaseous diluents .or carriers are meant liquids which would be

alogenated hydrocarbons, for example Freon (trade mark). o
- As solid diluents or carriers,. there are preferably used ground natural

ﬁaseous at normal temperatures and pressures, for example propellants, such as

20
25
30

35

minerals, such as kaolins, clays, talc, chalk, quartz, attapulgite, montmorillonite or

acid, alumina or silicates. ) _ o R
Preferred examples of emulsifying and foam-forming agents include non-ionic

diatomaceous earth, or ground synthetic minerals, such as highly-dispersed silicic

and anionic emulsifiers. such as polyoxyethylene-fatty acid esters, poly-

oxlyethylene-fatty alcohol ethers, for example alkyla lpc;lﬁ)glycol ethers, alkyl
sulphonates, alkyl sulphates and aryl sulphonates as well as albumin hydrolyzation
products; and preferréd examples of dispersing agents include lignin sulphite
waste liquors and methyl cellulose, = - '

The active compounds according to the invention can be present in the
formulations as a mixture with other active compounds.

The formulations in general contain from 0.1 to 95 per cent by weight of
active compound, preferably from 0.5 to 90 per cent. - B

The active compounds can be employed as such, in the form of their formula-
tions or as the use forms prepared therefrom. They may be used in the customary
manner, for example by squirting, spraying, atomusing, dusting, scattering,
fumigating, gassing, watering, dressing or encrusting. .

he active-compound concentrations in the ready-to-use Ogaepatations can be

varied within fairly wide ranges. In general they are from Q
ably from 0.01 to 19, by weight. I
The active compounds can also be used with good success in the ultra-low-
volume (ULV) method where it is possible to apply formulations of up to 95%
active compound or even to use the active compound by itself. :
When used against pests harmful to health and pests of stored products, the

1 to 10%, prefer-

~ active compounds are distinguished bﬁ, an excellent residual action on wood and

clay, as well as a_good stability to alkali on limed substrates,
The present invention also provides an insecticidal or acaricidal composition

containing as active ingredient a compound of the present invention in admixture

45

50

35
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with.a sofid or hqueﬁed g
diluent or carrier containing a surface-active agent, . . . _
The present invention also-provides a method of combatmg msects or acarids

which comprises .applying |to the insects: or acarids or to. a habitat thereof a .

compound .of the present invention alone or in the form of a composition con-
taining as active 1ngred1ent _ compound of the present mventlon in mxxture with
a diluent or carrier.

The present. mventro' further provrdes crops protected from damage by -
~ insects or acarids by being| )grown in areas in which immediately prior to-and/or

during the time of the.groying a compound. of. the present:invention was applied.

_alone or in admixture with a diluent or carrier. It will be.seen that the usual -
methods of providing a harvested crop may be improved by the present invention,
’ The pesticidal actrvrty of the present compounds is 1llustrated in the followmg-

blotest Examples o

Example A
Plutella test s - .
Solvent: 3 parts by wexght of aeetone
Emulsifier: 1 part by weight of alk_ylaryl polyglycol ether
To produce.a Suitable preparation of active compound, 1 Ipart by welght of the
active compound was miXed. with the stated amount of solv

active compound until dew moist and were then infested w1th caterpxllars of the

dtamond-baek moth (Plutella maculipennis).

. After the speclfied -pegiods. of time, the. degree of destructlon was determmed

. ag a percentage: .100% means that all the- caterprllars were kllled ‘whereas 0%
~ means. that none of ; e cgterpillars were. killed. -

The active: compoungls, the concentrations: ‘of the actrve com ounds, the '

. evaluatlon tnnes and the l'esults can- be seen from the followmg tab e

eous dlluent or carrier or in admlxture with a. hquld .

ent containing the -
stated amount of emulsﬁ‘i,' T and the concentrate was dlluted with. water to the .
" desired. concentratlon : .
- Cabbage Ieaves - (Bras'iaa oleracea) were sprayed with the preparatxon of theq,.

10_ :
15
20

25



11 1,512,529

11 TABLE A (Conti nued)

(Plutella test) Acti ve

Degr ee of ' conpound destruction
concentration in % - Active conpound ‘ in %
after 3.days [err] : .

0.1 100 j T v o (24) @01
100 R 0 Jerr] .

.0.1 100 : - ) 28) : 0.01

100 \/7 - - 151529 - . ( 12m N 7

(27) 0.01 o 100 TABLE A . . Laphynma test ~ ‘Solvent: 3
parts by weight of acetone (Pluteuamy fi er 1 part by weight of

al kyl aryl polyglycol ether - To produce a
sui t.abl-e preparation of active corrpound Actpzart by - \mg@hbf of the

acti ve&,gionpound was m xed wi'th the statg&O%rAt ofdestwg%mt and the stated
anount of enul t he concentr at lut e water to the
desired Conc_em%%'(iljbiggorq@md o (‘nffn??étl eaves (%ﬁ&&& um h| r sut un') wer e

~sprayed- with t he preparation of" the 10

_5=lp(xéH5)2'
0.1 100
::_cﬂz_a_' 0-01 0
) G
. (known)
0- : ' : . 5=T(méﬂs)z .
U - 01 100
< ) ' —CHZ—N(CP"s)z : 0.01 o
- o
' (known) - _
s=t|>'.(_ocns)z | FE. .
L, 0.1 100
é o © 0.01 - £ 100 -
o e
p s=¢l>(oc2H5)2 __ 01' ' .100
0.01 100
“:%Z—Qﬁ . :
°=IP(Q:2H5)2 ) )
0.1 100
0.01

95

s e
(;'QC% ©)




active conmpound until
t he
periods of time, the degree of

estruction in

06 Was_

dew noi st and were then infested wth caterpillars of
ow et noth (Laphygma exi gua).

After the specified
det erni ned

100% means that all
that no caterpillars had been k

t he concefit at.ions of the active conpounds, the
and the r&_lts can be seen fromthe table

caterpillars had been killed whilst 0% indi cates
|l ed.

The active conpounds,
eval uation tines

whi ch fol | ows: 12
1,512,529\ - 12 - R :
TABLE B ' aphygma test) .
Active ] egree—eof 1512(58 — - _ _ 8_\0)
conmpound destruction TABLE A (Continued) concentrati on in %
Active conpound ' in % - after 3 days ' : *
[err] - (P'l"t_e"“"% 0.1 100
[err] - ..0.01 - 40 Active dDe.gree of T
: ' e empound . deéstruction : ]QQQ' .-
8' 801 : 108 . : - [er'crotcentr'ation_ in% - 0 gl Wn)
. ~ . -Active cﬂ?pound_' - L in % . after'3 days - '
0 . <O ’ —
.. JCHz|
e
' @ 0.1 100
@ 2 R 0.01 100.._
h o \CFB
w| -
S= .
l\ R . -
; 9. s . 0.1 100
' @ . ® 0.1 100
1.8 Q_s .
SwP. ) _ 0.1 .. 100
oo @ 0.01 100
- ocats
g=P . . L
S 0.1 100
- :"_ @ 0.01 100
. O :3 . ‘ »
ochs !
5=P/
(')\Sca'ﬂ-,-n e .

- 100~




[err] 0.01 100

0.01 0 (known)
006+ o {known)
13 1,512,529
13 TABLE B
(Laphygma test) Active . ~ Degree of : i
conpound destruction - . > _ | :
concentration in % -‘Acti ve conpound
|[2r:4]) .~ o after 3 day.s. y 1,512:529 mLerr] | 9
0.1 N~ : - 100 " TABLE A (Continued)- '
0.01- - ...100 ' . (Plutellatesy. LETT] - ' 0.001
100 . : : _ :
PN ST Active Degree of .
- o S - . compound .. - destruction
o -- o concentration in %
. .. Active compound - - in%- - . . after 3 days
S=f|’(OCH3)2l
e 0.1 100
_“c,,s_@ D as) R 100
o T b K
l (isomer mixtuie)
. o ‘5=-f‘°°2“5)2 :
) . 9 o 0.1 100
o - : v )? (12) -0.01 100
. .°=f‘°‘.32”.5).2 : | R
A o 0.1 100
oy - {16) - 0.0t 90
CES Q e
3 oo
AeHs
SuP.
™ -
°-.C2H5 _ 0.1 . 100
. (14) 0.01 © 100
o NQ ' '
L3 . S=P<m2ﬂ5 . E "
: - an 0.1 100
S : ' 0.01 - 100

(isomer mixture)




[err] [err] 0.1 100

(28) 0. 001 100

Exanple C Mizus test (contact action) Solvent. 3 parts by
wei ght of acetone 5 Enulsiffer' 1 part by wei ght of aIkyIaryI

pol ygly et her 5 To produce a suitable
pr epar n of active conpound, 1 part by weight of the active

conpoun8/was ni xed with the stated anmount of sol Vent containing the
stated anount of enulsifier and the concentrdte was diluted with water to

t he de5|red concentratlon %Q Cabbage-pl ants (Bras
ol eracea : } : 1 ch—10 apELd
(Myzuspersi.cae) wer e sprayed wi TABLR& (Coptimmedt i on of the active conpou
until dripping wet. Af 1, WeﬁpgﬂfpeC|f|ed peri ods of tinme, the
degree of destruction was deternmn as a percentage: 100% neans
that all the aphlds vere kllled wher eas 0@6maﬂws t hat begree of none of-.{ he
aphi ds were killed. ~ compound destruction 15wt
The active corrpounds él%e%?’h%ﬁrﬁ”at' ons o ‘%‘338% vea{tg‘ﬂﬁﬁggynds t he
evaluation tinmes_and the resi can _he qepm rnmfhe M_ng t abl e:
14 1,512,529 14
TABLE C ' (Myzus test) _ '
Active - Degr ee ofs =PG5z AT ' * conpound
destruction - : - 7 &: concen&&atlon o in. %
Active conpound TN in Po ¢ af terg day  : '
| mp . | —C}-cra " @3) o 100
: s-_f\/:js. -
..o %@ | 0.1 100
_ @ :i: QD 0.01 100.
o A ' _ |
s | .
g Gts | L 0.1 100
5 M @s) 0.01 100
.. | CFa -.
$=7<°C2rs _
o efs | 0.1 100
-@Gs 0) 0.01 100
<
2 _
s=pP S .
g | 0.1 | 100
g% ;:Fa 22) 0.01 100 -
a




The active compounds, the concentrations of the active com ounds, the
evaluation times and the results can be seen from the table which follows:

[err] 0.1 100 75
0. 001 0 (known) [err]
[err] 0.1 466 +-e++}-6—01-
50 0. 001 0
[err] (known) [err] .
100 . _ 0.01 95
0. 001 0o R (known) r]
0 : 0.1 " 100 0.01
[er r.].l,lt ) 0. 0011’5.1_2,529._ _ .0 _ (lk_homn)
TABLE A (Continued)
(Plutella test).
L, ' ‘Active Dégree of
. W o compound destruction
T S concentration in %
‘Active compound . in% - . after3 days
s
S=p .
o oeaHy .
L pa 0.1 100
_Q Qe 0.01 100
o oy
ccan
5 e |
o Cs 0.1 100
¢ﬂ . - (29) 001 . - 100
I | ch-s ¥
s=p <%H5 . . )
b scsty 0.1 100
(;! - en 0.01 100 .
Example B
* Lafhygma test
Solvent; 3 parts by weight of acetone _ .
5 Emulsifier: 1 part by weight of alkylaryl polyglycol ether = 5
To produce a suitable preparation of active compound, 1 part by weight of the
* active compound was mixed with the stated amount of solvent and the stated
amount of emulsifier and the concentrate was diluted with water to the desired
concentration. ' : Do
10 Cotton leaves (Gossypium hirsutum) were sprayed with the preparation of the 10
_ active compound until dew-moist and were then infested with caterpillars of the
owlet moth (Laphygma exigua). -
After the sP'ecified periods of time, the degree of destruction in 9 was’
determined. 1009, means that all caterpillars had been killed whilst 0% indicates
15 that no caterpillars had been killed. 15



15 1,512,529
15 TABLE C (Conti nued)
(Myzus—test)- Active
Degr ee of conpound
destruction concentration
in % Active conpound in %
after 1 day~¥~ ' [err] - [err]
[err] - 0.1 100
[err] : - —% — +66—~ ‘v
0.01 100 ' TABLE B ( 8) 0.001 100
Exanple D - Tetranychus test (r Solvent: 3 parts by
wei ght of acetone 5 Emul sifile %‘Sdﬁ%}rgtﬁ%e)sﬂwei ght o'f al kyl aryl
pol ygl ycol et her , - Actwe o pripdeeef a suitaple
preparation of active corrpound 1__part ‘by vvelg deStr“g‘m“actl ve . ¢
conpound was ni xed with theuat &hggs@mount - of s%‘F 't"’ cont gidf gt he -
stated anount  of erH-sifier—and-th YaFa¥= ter to
t he desired concentration. 10 Bean plants (Phas_eol us
vul gari s), which had a hei ght of japproximately 10-30 10 . . cm were
sprayed with the preparation of the active conpound until..dripping wet.
These bean plants were heavs+nyoc§ kested with the two-spotted spider mte
(Tetranychus urticae) in all &t adies of devel opment . - .100 After the-
speci fied periods of tine, -t degree of destrud-8lon vvas.deté$'m' ned 15 -
as a percentage: .100% neans | the spider mMites were killed whereas
0% 15 means. that noree of the spider. mtes were ki'lled.
(know :
| S=plotoHs)y " o B
o 0.1 100
0.01 0.
s_=?(oc2n_r,')2. _
o 0.1 100
@ 5 cm,
.| ._/. ) 001 . E
-(know+)
S=ficele 0.1 1007
' 0.01 - 100
0.001 - '

~ (known)

Y



The active conpounds, the concentrations of the active conpounds, the
evaluation tinmes and the results can be seen fromthe follow ng table:

16 16 1,512,529
16 TABLE D
(Tetranychus test) , Lctive
Degree of _ corrpoun'
destruction ' ' : ) _ concent r g j0n
in % Activé compound in %
- after. 2,days rl] [err]
0. 1, i 95 REEE: AN ot3
_(known) _ ' . [EABLEB [err]
"0. 1 o 90 (Laphygma test) _ 0.01
(known) S g _ _ ferr] - o
0.1  om .. 98. : R Active Degiee of - - 0.01
) T ' SR compound deéstruction | :
i, Bl : ' , concentration in % _
' Active compound - . _ in%. after 3 days_
‘i - o 0.1 100
’ . 0.01 -100
- (?Q O 0.001 95
3
S=P; -3- . :
. |\-(x3H7—n ) 0.1 . 100 .
. 9 S @ 0.01 100
(? _Q% 0:001 100
$=T<maﬂ7 ’ : oL .
o Czhs 0.1 100
: ©0.01 100
@ Q @8) £ 0.001 100
o CFa . g ' '
| - Example C
. Mpyzus test (contact action) - :
Solvent: 3 parts by weight of acetone : o o
5 Emulsifier: 1 part by weight of alkylaryl polyglycol ether e -5
_ To produce a suitable preparation of active compound, 1 part by weight of the -
v active compound was mixed with the stated amount of solvent containing the

stated amount of emulsifier and the concentrate was diluted with water to the
desired concentration. . . -
10 - Cabbage plants (Brassica oleracea) which had been heavily infested with peach 10
: aphids (Myzus persicae) were sprayed with the preparation of the active compound :
- until dripping wet. ' ' : :

After the specified periods of time, the degree of destruction was determined

as a percentage: 1009 means that all the aphids were killed whereas 0%, means that
15 - none of the aphids were killed. ' 15

The active compounds, the concentrations of the active compounds, the

evaluation times and the results can be seen from the following table:



(known) [err] [err]
0.01 (known) | 7
1,512 529 17 TABLE
D (Conti nued) (Tetranychus test) Active
Degree of. : conpound
destructigfiye,.} concentration in
% 77/ Active comnpound | g in % after 2 days
[err] - (6) S 0.1 100
0.01 4 95 1,512359 | 14
(1) 04 +66 ~— — —\_J
“(Myzus test)
Active Degree of
- compound destruction . ST
. concentration ‘in% C g
.Ac__tiv-q compound in% - L afte_r'llday :
S =P(0C,Hg), : ;
LEsE . 0.1 100
é _ 0.01 . .15
X 0.001 " 0
. '-cuz-ou .
o .
(known)
. 8=PlOCoHg)p '
S 0.1 100
. : 0.01 50-
¢ i, 0.001 0.
o
“(known)
8 =q(0cetsle 0.1 . 100
001 95
e - 0.001. -0
¢ O
(known)_
sé_rl’(oc'zns)z o
0.1 100
© 0,01 95
0.001 0

o

* (known)




[err] [err] 0.1

100 (3) 0.01 100
[ err ] Q.. 01 100
[err] [err] 0.1 100
0.01 100 [err] 18
1,512,529 : _ 18
TABLE D (Conti nued _ T : (Tetranychu§téest)
Active Degr ee of a conpound
destuctson o 1,512,529 - concentrat i.qn ~ 15N %
Acty ve—compount - N N after—z—days
.,.[ -er\h’; | _ OTAiBLE C _(Contmued)- 100
0. 01 95  (Myzus.test) 23)
o . . : Active Degree of -
N AU : o _ . compound _destruction’
- S concentration: in %
Active compound : in% -~ after 1 day
S= <xﬂ3 h ' L ’ !
5 zMs 8.51 - 100
v ® 0001 0 - o8
o ’ |
Hg
s=P{ :
. beHs 0.1 100
_ C® 000 " - 100
(?{ AQ% 0001 - - 100
Example D

Tetranychus test (resistant)
Solvent: 3 parts by weight of acetone
5 Emulsifier: 1 part by weight of alkylaryl polyglycol ether -

' To produce a suitable preparation of active compound, 1 part by weight of the
active compound was mixed with the stated amount of solvent containing the
stated amount of emulsifier and the concentrate was diluted with water to the

‘ “desired concentration. : '
10 Bean plants (Phaseolus vulgaris), which had a height of a;:rroximately 10—30 10
cm, were sprayed with the preparation of the active compound until dripping wet.
These bean plants were heavily infested with the two-spotted spider mite

. {(Tetranychus urticae) in all stages of development.
: After the specified periods of time, the degree of destruction was determined
15 as a percentage: 1007, means that all the spider mites were killed whereas 07, 15
. means that none of the spider mites were killed. _
. The active compounds, the concentrations of the active compounds, the

evaluation times and the results can be seen from the following tab e



Sitephitus—granarius 5

[err] 0.1 100

(24) 0.01 99 0. 001 95

Exanpl e E LD[err] test Test _animals:

Sol vent: Acetone

5 _ 2 parts by weight pf the active conpound was taken up in

1, 000 par by vol ume of: the solvent. The solution so obtained was
di | uted further solvent to the desired concentrations.

2.5 mM of\th

di sh.On the’
di aneter o
unti |
conmpound per

t he solution of active conmpound.
pl aced. in the Petri
The condition of the-test animal

15 ,
100% denot es

solution of the ac

ottomof the Petri

t he sol vent had coineter'

[err]. of fil

di sh

ot

ter paper(yaun
About

and- it was cov
S was o

ment of the exa&ebaﬁm@a ‘The destruqﬁ%on

g&lumew the

tive conmpound were pipetted into a Petri
di sh thgphgygvas a filter paper with a g

T“BLEJhporated' The amount of active

10

concentration of

5 test aninmals were then

ered widdive gl as

bservg “ﬁﬂﬂ&xs af

s Dpgrep of 15
U

i'n a%z\m&ydet er m ned.

i ———

t+het—at—the—test—antmats—tad—beem kr1Ted—0% denot es
that no test animals had been killed. The active
conmpounds, the Concentrat$amayg£ t he active conpounds,  the test
19 - “ 1,512,529
19 ) TABLE Eo.1 95
(LE{err]test/S|toph|Ius gr P@ﬂs): ~0.01 0
Active - Degree of o '
conpound. destruction - '
' " (known)
s=r|>(oczu_,,)z )
- . o
¢S—CH-2-¢:(CH352' o g(l)l '98
(known)
5=T(x2'.15)2 i -
_ - 0.1 98
' Ay : 0.01 0 -
o . |
|  ' Gknown) ..
- 5=P(x2|‘_'|5-]z: ) :
"o 0,1 40
0.01 -0

”



concentration in % Acti ve conpound
% [err] [err]
[err] 0.2 0
(known) C[err]
0.2 90 (known)
0.2 100
0 ( known) = [err]
0.2 100 ‘ ’
10, Lerrl 5150 17
o — e
TABLE D (Continued)
o (Tetranychus test)
.--‘:-"'.\ "Active Degree of
A3 compound destruction
o Lo concentration in%
. . Active compound - . o in % after 2 days
- $=T‘aﬂs)2
S N (6) 0.1 100
—Q L 0.01 95
o CFg
S=MocHs), _
- - 0.1 100
QUE | 10.01- 70
S 0.1 100
@_ : ® o0 100
° ;”s L
sme T .
$eMs . L
D T SPO R % § 100
(;z Q P 100
s-‘l,\c'zns SR 3
o el 0.1 100
b a4 0,01 100-
N Co )
cig X : :




20 1,512,529
20 TABLE E (Conti nued)
(LD[err]test/Sitophilus granari us)
Active conpound
Degr ee of ; concentration
destructi ¢ Act ive corrpound in %
in % ' / [er r] . 0.2
100 . _ - (4) ‘ 0. 02 100
[err] ' - - 0.2 100
0.02 . 100 o ; 1512529 : _ 18 . U
0.2 100 - 'TABLE D (Contmued) - (14)- 0.02 '
100 o : ; ' 0.2
100 (Tetranychus-test) -
' .Acﬁve . Degree of .
-compound destruction Nt
A : - concentration ‘in% ’
Active compound - S in%- . . afteerays
s= "‘“‘2"5’2 ' ' .
o S04 - 100
_@_% 03) o 95
Do | _-_8,_(1)1 100
- oy .01 99
Qoq ® B
-
: ' 'Example E °
LDm test ' . S )
Test animals: Sztophzlus anarius .
5 Solvent: Acetone - 5

C 2 parts by weight of{the active compound was taken up in 1000 parts by
volume of the solvent. The solution so obtained was dlluted w1th further solvent
to the desired concentrations, -

2.5 ml of the solutign of the active compound were: plpetted into a Petri ,

10 dish.On the bottom of the Petri dish there was a filter l{)aper with a diameter of 10
about 9.5 cm. The Petri dish remained uncovered until the solvent had completely
evaporated. The amount of active compound per m* of filter paper varied with the -

~ concentration of the solutfon of active compound. About 25 test animals were then
- placed in the Petri dish 3nd it was covered with a glass lid. o
15 : The condition of the test animals was observed 3 days after the commence- 15
ment of the experiments.| The destruction, in %, was determined. 100% denotes °
. ihﬁt gll the test animals had been killed; 0%, denotes that no test animals had been
ille
- . The active compoundls, the concentrations of the active compounds, the test o
20 animals and the results can be seen from the following table ' 20




[err] (23) 0. 02 100 lerr]

[err] 0.2 100 [err]
(5) 0 02 100 21
1,512,529 21
Exampl e F [err] test for Diptera Test ani mal s: A des
aegypti Sol vent: Acetone 2 parts by weight of active conpoupd were
di ssolved in 1,000 parts by*volune -5 of solvent. The squ‘%jso
obtai ned was diluted with furtheér solvent to the desired | efis
concentratlons S 2.5 m_of the solution of active conpound
|k9etted|ntoaPetr| di sh, 1:&$:529 the bottomof the Btri dish
ther was a filter paper with a ghgpeter of about 9.5 10 cm The Petri
di sh remai ned uncovered until the solvent had conpletely 10:
evaporated. The amount . of (& tas/ SURHIEUHEMBEY [err] of filter paper varied
wth the. - concentration of the sohpgeon of p&hdee compound. About
a5 test_ani mals were then o pl acedmpdand he Pdéstmcttbinsh and it was
covered with a glass lid. . ”'-.CMWH@WEGhdltlowl%f the test aninmals
was continuously oB¥&YSeaFrospde tlne whi ch'® %45 yas necessary for 100% -
destruction was determ ned. 15 ' The test
animals, the activegg nds the concentrations of the active
conpounds and . the tinps af mhlch t here was 100% destructi on can be seen
from ' the follow ng table: , 0.2 22 0
1,512,529 ¢{u2«{ms)2 o ' 22
TABLE F o . (LT[err] test for dlptera/Aedes aegypti)
(known) -
: s=Fl’(Oc2n5)2 )
- [o]
Y : . 0.2 920
; ¢i-cn2-on'
.o o - .
(known)
8= P(OC2H5)2 R
0.2 100
[EL 0.02 .0
O |
(known)
s=ptocHs)p
. ? - 02 100
- 4} 0.02 100

7,

5 _'_@cs : _ 0.02 . _ | 100




Active conpound concentration in LT[err] in

m nut es t he sol ution, [err] or hours
Act i ve _conpound in % | (hrs) [err]
0.2 180" § 0.02
3 hrs 0% (known) _ , [err]
120 0.02
. (known) -, ” 0.2
- = 0.02. ’ 180 _
[err] _ 0.2 120
(3) 0.02_20 . 120 : 1512529 - 200\092
3 hrs 70% [ BYAHLE E (CénRibuich) |
223 - 60[err ] } (LD|oo test/Sitophilus g’-’-“"'ﬁ?"ﬁbz- o (23) 180'0- -02
e . ~ Active _ N
e ... . . compound - Degree of A
: o 1 _ concentration destruction -
Active compoupd- . in % T in %
S-T\xs - . L
o] 0.2 - 100
@_ Q @ 0.02 100
x-3 3
Hs
s'.l\czu5 : -
: 02 - . 100
(} Q ® 0.02 . 100
N 3 .
_OCegHs -
S-P\
& Cots 02 . © 100
' (14) 0.02 . 100
. o N ’
B i a
S=P((.X:ZH5)2 . .
: 0.2 - . 100
# NOp @3) "0.02: ' . 100
O=IP(0C2H5)2 .
o : 0.2 . 100
@ ) 02 100
. 0 C5 | |




23 1,512,529

23 Exanple G LT [err] test
for Diptera Iest aninals. Misca donestica Sol vent : _Acet one
2 parts by wei ght of active conpound were dissolved in 1,000 parts by
volunme 5 of solvent. The solution so obtained was diluted with
further solvent to the desired | ower concentrations. e

2.5 nm of the solution of active conpound were pipetted into a Petr':--

On the bottomof the Petri dish there was a filter paper w {7 3

di aneter of about 9.5 10 cm The Petri dish remai ned uncovered until
‘the.sol ¢ént had conpletely 10 1,512,529 evaporated. The anount 2bf active
conmpound per [err] of filter papegxa\ﬂ@[el pd wth the - concentration .of

‘the sol uti orL'lQ.;,teactor\D@ma)rrpound About 25 test aninmals were then
pl aced i n t hkestanimals: fdemaeginti it was covered with a glass |id.

The condi ti V@'Ft gﬁg’ﬁfm@%bﬁ%b@&ﬁwg&w‘&%% | yo‘gggﬁmggghe time which

35 pvvas di eslient dIh diGiitedaiithiashed
15 lower coheentrgims.ani nal s, the: actl ve co ounds, .t he concentrations

of the o e bzof ’%ﬁ‘fﬁ&? T i?'@ a{ﬁgﬁxﬁﬁpth "%’Tf ﬁ’ﬂ g“‘“’as 100%
1'

destr U%&' on. dnt P@tﬁe&s Treddined uncove
evap

letel
TABLE orated The amount of active cofrpoliné p ;]m’toéﬂlterbﬂp‘er ch ?t sc a
donesti ca) concentration of the solution of active com;:;)unth Abg(Iut 215 éest anim; gpqe\ylync onmpound
' aced in ed with a glass li -

concentrati dﬂ 'lﬁle cotﬁlﬁ%lr cﬁhc \ég continuously observed. The time which
.the sokgiti Onyas necessary fo esﬁﬁct 0 Was determined. . Active gonpound
in % - The test ani zactlve compounds, the concentr @ps( f the active

0.2 compounds an t¢ 1mes which there was 1009, destruf rcfm e seen from 0.02

' _ the following '

6 hrs: (known) : - lerr]
0.2 . S 100 [err] . '

0.02 ' 6 hrs _ ' [err]

(known) - [err] - B

0.2 : 30[err] C L - (23)

0. 02 . 80[err] 20 o . -

Exanpl e H | o _ 20

L2



Test with parasitic fly |arvae Sol vent: 35 parts by weight of

et hyl ene pol ygl ycol nono-nethyl ether Emul sifier: 35 parts by

wei ght _of nonyl phenol_pol vqucol et her To produce a suitable
preparation of active conmpound, |30 parts by wei ght of 25 the active
substance in question were mxed with the stated anobunt of sol vent 25
whi ch cgataj ned the above-nenti gned proportion of emulsifier and the
concent t&fe) t hus obt ai ned was dlluted with vvater to the desired

concent - 24 a - 1,512,529
24 About 20 fly~ Iarvae (Lu0|I|a cuprina) were |ntroduced into a
test tube wi¥ich cont ai ned apprb¥2.50.[err] of horse muscle. 028 mdf
the preparation of active conpggﬁga\pas applied to.this hor se neat
After 24 hours, the degree of estruction in % was det-er m ned. 100% v

means that all the | arvae hadlbhedestifer|dinteta/siédes atgyatdd 0% means 't hat no

.3

| arvae had been ki lllled.. . - _ The 488kl pog‘qyrpounds investigated, .the
concentfati'ons of - the active. .- CORpRURASotmed. atmimg fhemimeaul t S obt\ayned
can be seen fromthe tabl e vvh| ch.. - - . thodoluies,: (') or hours: -
TABLE H | Active compoud wj t h. par’&g‘f tic fly | ar%é/Lum lia cuprina
res) - B ’ S -Actlve
conpound Degree of '; - o '
concentration . destrucﬁ‘?‘ﬁ'ﬁ"’ corrpoun
in % .. 9% Jerr - ésd;"logp
100 . R .' . - s o_:'
10 ° 100 '-'@,“’2*’”-.
100 - -100 9 (12)
>50 . (maym)
s=l'i"-°cz”."s);e S S
S 0.2 . 1200
& ' - 9,02 " 3hrs 0%.
{ 1‘__@ o _ .
~ (known)
S-P\ﬁ‘i‘s .
4 | : 0.2 120’
? o ® - 0.02 180
- Oy
. OCHz
s=P_/ L
1 cons 02 120"
3) 0.02- : 120" -
@‘Q S 0.002 . 3 hrs 70%
o CFa
S = P(OCyHes) ) _ .
e | a ik ®
( X . 120
= NOZC @3 0.002 . 180"
Chs )




[err]

(8) 100 100

.30 >50 [err]
100 100 20
100 (14) 10 100
[err] [err] 100 _ 100
[err] (18) .30 100
10 a 100 ' v [err] *'-(isoégp
nlxture) 25 : 1,512, 529 A
25 The process of this invention is illustrated in the
f ol | owiZ3g Prepar ative Ex dsii?-829: 23
-[err A mxture plamg- & 9 (0.1 m)le) of _

1-(3- trlfluhhgnenhwuhphenyl) 3-.hydr.oxy- 1 6- 5 di hydr op

ridazi none- ‘1}%&?‘ STM c“(@misgc‘m)l e) of potassium-car bonate 18.8 g (O1 5

ol e) -of 0,

%@M}Qﬁd&é&&ﬂoﬁéﬁﬁﬁ%ﬁh&EPHdPlﬁneand 390 m of

Bcet ORLAT | a‘s\méhtstlie rstl nf 56 bbtdinbDwisHileted with fafthér sblvent to thadesirdien cool ed to

di sti

,.6-di
form

‘room : lowemqy]e;?aamnieuandf after addltlon of 400 m %frﬁ%)m uene, was

extract ed by, S %h”” on o °F\R§ Betri gorganl c phase
he Petri dish t th

was separat gf. 1Pe T la i@iﬂ%e&’%ﬁe&’@k ﬂ‘?ﬁlf’tﬁ‘é‘ §§fﬁﬁ‘i§é lefdyeed frgom the -

solvent in m eameumt umlvm onimjdepet wthb flﬁne apeglvaned h the

I1atio

c o g‘qu gégogvgeﬁou é@p t animals were then
0, 0- di et hy|p0 (ft?(ff swascon o4, Thd ime which

h;/dropyagﬂaes PJor Q00% OI’IC acld ester in s "~ the

of a yel I"Bwtsﬁt @tlvecqmndpetheerccnn tions pf Bfe actiBg40.

The fol 1 ow wgﬁmg t)éq;es Ph\@hlehot}lﬁ'ﬁ |w3s 100% destruetlon can be seen from .

TABLE G _
(LT, test for '-dip'tera/Mus'ca' domestica)

. Active compound -
cohcentration in LTm in minutes

: _ : the solution, - (') or hours
* Active compound . o in% S . (hrs)
- __séli-(oczhs)z - ' : JRNE
S A 0.2 . 60’
LA L 0.02. - o .6hrs
(known)

S =RiCCeHs), _ .
-9 - 0.2 - '100' .
o 0.02 "~ 6 hrs.

o}
(known)
;8= "‘0‘-‘2“5’2

.02 © 30"
_@% 3 0.02 - go" -

20 - Example H _ : 20
Test with parasitic fly larvae s ' :
Solvent: 35 parts by weight of ethylene ?1 lyglycol mono-methyl ether
Emulsifier: 35 parts by weight of nonylphenol polyglycol ether '
' To produce a suitable preparation of active compound, 30 parts by weight of

25 “the active substance in question were mixed with the stated amount of solvent 25
which contained the above-mentioned proportion of emulsifier and the
concentrate thus obtained was diluted w1th ‘water o the desired concentration.



15 coul d be prepared anal ogously:

[err]

1,512, 529
[err]

[err]

[err] [err]

T T

[ 1,512,529 -

. compounds used and th

About 20 fly larvae ( acilia cuprina) were introduced into a test tube which
contained approx. 2 cm’®|of horse muscle. 0.5 ml of the preparation of active

compound was applied

o this horse meat. After 24 hours, the degree of

destruction in % was determined. 100% means that all the larvae had: been knlled

and 0% -means that no 1

'vae had. been killed.

The active compounds investigated, ‘the concentratlons of. the actlve

results obtamed can be seen from the table whlch _

follows:
_ TABLE H
(Test. thh parasmc fly larvae/Luczlza cuprma res )
- Actlve . seae L n
- compound .. - -Degree-:of
BT . concentration -~ = destruction ~ -
Active. compoungi © -in ppm-: in% -
S-P/(xns .
oeatyn | -100 100
7)) 30 100
.. 10. 100
' : 100 . 100
a2 30 >50
Hg,
S=
[ Cps, _ g
Q . ®) 100 100
: [;ﬁ - - 30 ~>50
oup 2 _
[ Neotis, 100 100- -
-9 30 100
,E:;* a4 10 100
CHg'
U 0 8 18
0 - . T o
(j‘somer_mixt_ﬁre')' o




[err]
[err]
1,512 529

[err]

[err] [err] [err] 27

27

1,512, 529

25

10

Examples

s=elochs); -
[s] .-

i

SN ON

A mixturé of 25.6 (0 1 mol
dlhf'dropfyndannone-(g 20, 7 .15 mole) of potassium carbonate, 18.8 g (0 1
OO-dlethyl-thlonop osphonc acid diester chloride and 300 ml of
acetomtnle was stirred for 4 hours at 50°C, It was then cooled to room

temperature and, after addition of 400 ml of toluene, was extracted by shaking. -

with twice 30 ml of water. The organic phase was separated off, dried over sodium
sulphate and freed from the solvent in vacuo. The residue was subjected to slight
distillation. This gave 33.4 g (82% of theorﬁ of 0,0-diethyl-O-(1-(3-trifluoro-
methylphenyl)-1 6-d1hydropyndaz-(6)-on-(3)- t
the form of a yellow oil having a refractive index n

. The followmg compounds of the formula

o

could be prepared éna_lgg_puly:

The process of thls invention is 111ustrated in the followmg Preparative '

of 1-(3-tr1ﬂuoromethy1-phenyl) -3-hydroxy-1, 6- g

hnono hos honc acid ester in

N

10

15"



[err]

[err]

26

1,512,529
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28 1,512,529

28 The 1-phenyl - 3- hydroxl y- 6- oxo- pyri dazi ne derivatives (I11)
required as starting paterials can be prepared for exanple_  as
fol |l ows: 176 g (1 nole) of 3
trifluoronethyl phenyl hydrazine (for preparation, see 5 German
Ausl egeschrift (German Published Specification) 1,116,534) were
dissolved in a mxture of 1,000 M ef water and 250 ml of concent ifagfe
hydr o- ~chloric acid and. then 98 . (1 nole) of maleic anh ‘
wer e added at approx : 90{err] C- The nmixture was then stirred for
.a fl{e;tjmr hour at 95-100[err] C a4&2.ter the ~_reaction?#i xture had
cool®d, the product wai ch had crystallised out -was filtered 10 of f.
bt coul dmopurlﬁl ed By dI§SO| ving-it -i-n dilute sodium- hydI‘OXIdelt sol ution
and re- = Ereclgl tcatlag \Mth_.hygroehl GdSI cNacugl T,hl s|gave 210 g
(82% of_Bearys 6 H-E38 £ 8 8 .%
t~r| Hu,g;@s:@l“y't-pﬁenyl E- Sﬂhar exY- &, 6-—d| hydr'opyf«l da.-zl nene (-'6) 4..n tthe form of
- AE&HEY Iﬁmﬁeﬁlﬁoﬁ/—gnl BuledIpovier Nof Qrka rg i at *146g@r]_c.'
The foll \Ai%lﬁ cforrpoun‘ds 2otil o be” pr par Bd. ﬁnafogo%sl y: S15°%
[err] _ 8%y|eld, rreltlng L _ 15
(i soner. H¥®lre) .. _ s & e G e e o
(65% yl el &;gelg g* ll 3\3 ‘;" 2 2 g 3 g . g - °°° c\g 8
point 230[ efr] '; S err]
69% yiel d; nglt g 7 L . T o
poi nt 174[ egsl- e wm owm wmo# wwm o wm w ow__w |
40% vyield; It| ng SR ¢ .. point 208[er}] C
VHAT WE CLAINI IS 20 ' IR . ' L
Pyri dazi nyl.(thi ono(t hi ol)phosphorlc(phosphonl c) aci-_d esters and|ester- 20
ani.des ofz % g.,enera,l formila, w o < o o o < @ e lerr]
. g«au " . Nt 1.
[ _ _
o I L A
L | 73 9% .59 7
‘ =~ == = - T o' a T own wo«a = .=
im%:amam::::_mm:::
B Eon N .,,'*'_
Bz Bz B2 m o2 om omw omom & = =z om
x| . . . SR, o8
o S B - S R TP oz ::;:.:s:_-mw? %
: g 8 8 ¥8 38858 YT
i [ [ T T 07 1.7 (- [ |
. : - o .
Y - : g g R
T 7 7 TI9YT?TYTYTNYTY
. ‘ S
Q. R
§z°-'3 = 2 R &,8 -8 & & &5 &+ 8&
m




I n which Ris alkyl with 1 to 6 carbon atons, 25 R
I's phenyl, alkyl with 1 to 4 carbon atons, alkoxy with 1 to 6 carbon atons,

25 alkylthiowith 1 to 6 carbon atons or ponoal kyl ami no_or

di alkylamno with 1 to 4 ~ carbon atons in the or each al kyl group.
28 28 1,512, 529

28 s The | - phenyl - 3- hydr oxy- 6- oxo- pyrlda2|ne derivatives (111)
requi red2ds starting naterlals can be prepared for exanple, as
fol |l ows: CF3

176 ¢ (1 nDIe) of 3- trlfluoronethylph'nylh dra2|ne (for preparation, see 5
Ger man Ausl e 1310 SR C on 116.534) vef® .

5 di ssol vedhd iRphRnyli33HydroRy-6-64o-pyridihe mnﬁinvwwfeqﬁfua aghbhing Of

concent rat ed hydaterials can be prepred; |f¢rc=xampld aaffiellowsthen 98 g (1 nole) of maleic
anhydri de were added at: appr-ox. 0190[err] C. The m xture was then
stirred for a further hour at 9 100[e r] C and after the . . . reaction
m xture had cool ed, thée product whi- chrystal lised out was filteragds10

off-1t could be purlfled by dis oIV|ng it %%dllute sodi-um hydr oxi-de-
sol ution and re- pregcipitating wWth hydrochlorlc aci d. Thi s

gave 210 g. (82@60fm£f 3
Lri 1 uor ot hy!l Rk Tacke °’§x$§’_,e,&%‘p'€&ﬁh°“ lavdeaging, (os pspacaion s fogm of
a pal e ylisséloed-io @l mmtuado ol offw atve Iand cnfrcbncl: ter yldfor- -

e oL 0w oo AT A G e e a,?a:ggg;.:‘t'

€ mixture was
88%yield; melti ag:tlon mixture had- cooled t which had crystallised out was

245[err] C1o0 off. It could be. purified &ﬁilssolvmg it in dilute sodium hydroxide solution and re- (| SOR@r
m xture). . precipitating with hydrochloric acid. This gave 210 g (82/o of theory) of 163504 yi el d;
mel ting : tnﬂuoromethylphenyl)-3-h ydroxy-1, 6-d1hydropynda21non§-(6) in the srlrrhf) 2 30] er r]

ellow-coloured powg
69% yi el d; el t i ng 'ghe followmg compo

174[err] C

er of melting point 176°C. .
inds: could be prepared analogously , L pOI nt

887, yield; meltmg

Iy poimi2sic B L
T . ! _ as_omer ml;:ture). '

15 C :.' CHgy

' €§ s _ 65/,, yleld meltmg _'l

point 230° C

_ 69% yleld meltmg .

40/0 yield; melting
point 208° C- X

é‘(?-_ N

20 1. Pyndazmyl(thlono { '1ol)phosphorlc(phosphomc) ac1d esters and ester- 20
.- amides of .the general fornjula -

LN M
\P-o 7 d=0
l/ /v .
K }{m'
- in which .
. Ris alkyl with 1 to 6 carbon atoms, -
25 R’ is phenyl, alkyl with|1 to 4 carbon atoms, alkoxy with 1 to 6 carbon atoms, . 25

alkylthio with 1 to 6 carbon!atoms or monoalkylamino or d:alkylammo with1t04 - -
carbon atoms .in the or each alkyl group.




40% y| el d; rrel t |I ng : [err]  poi nt
z} nyl (thi ono) (t hi ol )mlp\r?sr %?Lrl\lﬂolsﬁh;lmml "ﬂ III"HHI mm and est er- '

formul a

_ (1 ) ' . in V\:hl ch R Is
alkyl 2th 1 to 6 carbon atons, 2,512529 Rlerr] is phenyl apkyl with-l .
to 47Tarpon X ] 7] al' kyl thio - =«
with 1-to ﬁathegssﬁfdtl LY choW()tgkggé ﬁaziﬂeg?rf f @sﬁgﬂxﬁ%rﬁdégﬁtaﬁg@w th1tod «i . -
carbon atonms in the. or each al kyl group R

1,512,529 _ 29 N F{"_ and R" -
which may be identical or di f fergny re each -hydrogen or -~ - nethyl;
Rlerr] is hydrogen, hal ogen, nit hal ogenoal kyl with 1 to 3. car bon

at ons, nis anrnte er - ffom 1 to 4 and 5. --er oxygen

or sulphur

2. Conpounds atog i lQ)cPfc'i! fimeth r’i“s( g@?n@n&. n or branched
kS th SRE SRR f&?%raf@; gk or B anched

al kyl wi th chloric acid and. thea@S (Dmb paf ﬂﬁlerminhﬁhﬂaw tad autnppwx branched al koxy
or al kylt h|90° Céamrmmwterwaitht‘f%stﬁred forafurtherhe sta 1sed 8 Wgnoal kyl amino or:
i C EE
di al l am rt 1x ur Ba%d?ﬁ ;3 &paemu % ydrox es up, [l@r r] '_ S .-
hydr cﬂﬁt @lorik "acid] THiE Q&R ,(w)ﬂ f Bhebf) 1>f 142; or 3. :
3. The corrp Ihf.n)fl)a? npdkoxy-1 6-d1hydropyndazmone-(6) in the form of a
[err] pale _i\_lellow-coloured powder of melting point 176°C. 1%' : _
(1) e f°“°wars crfiecedisatine BrPyee Bt R
[err] o _ '['err] " e ' S
AR - 887 yield; melting . = = . o
L S - S - N (isomer m1_xture). _ o o

NS . 65 /o yleld meltmg
B pomt 230° C
v "% 69% yield; melting .
: ' point 174°C .
~N o 40/ yield; meltmg
@'Q'CFS point 208° C- '

. WHAT WE CLAIM IS:— _ .
20 . 1. Pyndazmyl(th1ono)(thlol)phosphonc(phosphomc) acld esters and ester- 20 .

amides of the general formula . o
| RI’VQCFB . : . . . -
o f e o L R
R R .. ) :

g Nem
" in which
. Ris alkyl with 1 to 6 carbon atoms, -
25 . R’ is phenyl, alkyl with 1 to 4 carbon atoms, alkoxy with 1 to 6 carbon atoms, 25
lthio with I to 6 carbon atoms or monoalkylamino or dialkylamino with1to4 -
%on atoms. m the or each alkyl group.




(4) 15 5. The conmpound of the formul a
15 [err]
[err] T[err]

(8) 6. The conpound of the formula
[err] [err]
[err] 12) 7. The conpound oj=¢
rormia | III|| |I||I I - " e |
[err] - T
14 _ 8. The conpound of the fornula
Eer?’ 29 : , 1,512,529 P
(23)‘/ hR" 4% R, which may be identical or different, are each hydioged r 529
»30 met The co 20U d of the for
[err] ) yR is hydrogen,rﬁ) oggn, ngl)tro or alogen gfﬂyl with 1 to 3 carbon atoms,
_ o n 1s an integer-from 1 to 4 and .
{ 24) Y X is oxygen or sulphur. : 5
O W 2. Compounds acording to claim l in which R is straxght-cham or branched
. e alkyl with 1 to 5 carbon atoms, R’ is phenyl stralﬁht-cham or branched alkyl with 1
to 3 carbon atoms, straight-chain or branched alkoxy or alkylthio, each with 1 to 5
carbon atoms, or monoalkylamino or dialkylamino with 1 to 3 carbon atoms per
10 alkyl group, R' is hydrogen, chlorine, nitro or tnﬂuoromethyl andnis 1, 2or3. 10
3. The compound of the formula _ . -
. 5'7‘052“5)2 _
- I :
(?ﬁ _Qc N O
. _ o s . _
4, The compound of the_forxhulé" '
¥ 15 " 5. The compound of the formula : ' | . - 15
e
dcHs _ .
28 ?
| . o | c% . . .-‘,. .
6. The compound of the formula
: I . _
Ho, o
rag . |
7. The compound of the formula '
A . . . o S IP\C2H5 . 'l. - s . . ; )
20 " S CORTR
8. Il_;c ,c_o’r_npound of the formula, L
. .5=;'|’(ch.,“_5’2

' _;(23) :




10. The compound of the formula
o [err]
(28) 5 11. The conp

[err]
[err]
ounds herei nbefore disclosed in Exanples 2,

3, 5-7, 9-11, 13, 5
process for the preparation of a
acid ester or e ter

(phosphopig) ;
in whic ~a (thiono)(thio
hal i de o¥ ‘gster-am de halide 10

15-22, 25-27 and 29. 12, A
pyri dazi nyl (thiono) (thiol)phosphoric-
am de according to any of claims 1 to 11,

e cerIRAPMPRAM I <"

P- Hal (rr) err]

in which 3 R R and X havh5112J5@ meani ngs stat ed in. cI ai msdn a@
Hal i s hal™ogen, G na ..

1- phenyl - 3- hydroxy9'nﬁcamﬁmﬁddgyrld52|none (6) derlvatlve of the 15
general formula . s . :

15 S R * (|||) -

i n which '[err] [erf and n.have the ; anlngs statedilw
claim1. 13, A proc ng. to clainfX2 in.which the

reaction is effected in the 20"
20 . 14. A process ac
reaction is effect

15. A process accdsd‘.hﬁg”t"B"-'B\daqfr'r]
metal carbonate, an alkali nmneta
het ero- 25 cyclic amne.
25 o 16. A process ac
the reaction is effecte
17, A process accordin to claim
front 40[err] to 60[err]
any of. claims 12 to 17, -in vhich
substanti ably equi rtmrhnrcmmumishe
any of clainms 13cf 1527 3p

hal i;de (11). |s 8sph
. ??thlgno)(thlol)(phos honc

;Oacbfsse Or h‘l riféﬁﬁal{ g??g l‘l%lﬁ

prles ce of a dirl uent of: sol'vent. .
cordlng toaélalntlz or- 13%in which the
resencé of "an acid acceptor .
?"13’ "ﬁ which-the acid acceptor is an al kal i
| alcoho&a&e or an aliphatic, aromatic or

. _p/
cor di
d at
16, i
C.:30° ‘&
t he . reactants are . 30 . _
einbefore disclosed in E}@.mplés 21r30%e‘$9—d¢.016r ding §o

L‘i&‘ﬂ}i‘r‘q“%‘,’t’ est £er-am _d_e_

(phosphomc) actd ester hahde or ester-amlde hallde

10 . of the general | formu -10
RO : o
. ‘P;Hm o 1)
in which * ' :
R, R’ and X have the |meanings stated in claim 1, and Hal i is halogen,
is reacted with a 1-phenyl-3 hydroxy-l 6-d1hydropyndazmone-(6) denvatlve of the _
15 _general formula 15
owk oy
o o
R. ’ Rll N
in which
R”, R", R and n have the meanings stated in clalm 1.
. 13. A rocess according to claim 12 in whlch the reaction is effected in the g
20 presence of a diluent or solvent. 20
S 14. A process according to claim 12 or 13 i in Wthh the reaction is effected in . :
the presence of an acid ac¢eptor. -
15. A process according to claim 14 in whtch the acid acceptor is an alkali
: metal carbonate, an alkali etal alcoholate or an aliphatic, aromatic or hetero- '
25 - cyclic amine. 25
16. A process according to any of claims 12to 15, in whtch the reaction is '
effected at between 0° and 120° C, .
: 17, A process according to claim 16, in which the reaction is effected at from -
40° to 60°C.
30 18. A process according to any of claxms 12 to 17, in which the reactants are 30

. employed i substantially e
19. A process acco
ester-amide halide (II) is o

e

uimolar amounts.
to any of claims 12 to 18, in which the ester halide or
e that is hereinbefore specnﬁca]ly mentioned.

ngy Gl & any of clains 12 to 15, 'infmhich .
n O[err] and®®20 C : '
h. the reaction is effected. at '

18. ‘A process accordlng to -
enpl-oyed in



31 1,512,529
31 20. A process accordl ng to any of clains 12 to 19,

in which the pyridazi none-derivative {I)is gne that | s horelRbefomeu

specifically mentioned. 21. A process for the preparation of a conpound

according to clai m 1 substantially as herei nbefore
descri bed I n Exanp 22. Conpounds according to claimil
whenever ﬁmmllﬂmlmHst accor‘d- 5 - i ng to@ of
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