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{7y We, FARBENFABRIKEN BAYER AKTIENGESELLSGHAFT a body conporate -

organised under the laws of Germany, of Leverkusen, Gexmany,doherebydeclaxe

the invention, for which we pray that a patent may be granted ro us; and the method

by which it is to be performed, to be particularly described in and by the :ﬂoﬂowxng _ _
5: statement ; — " 5

The present invention relates tocezwnnewfonmﬂauonsofthalmuwn insecti-
cidally and acaricidally. effective 0,0-diethyl-O- [qmno:mlyl-(Z)] thxonophospimc acid
ester (cf. British Patent Specification 1,081,249) of the form ' ,

@,,,,,0%
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10 wmdlexdmmanmeasedswbxh -
Thea:bweoompolmdhaspmvedmbemsmbkdmmgsmge,soﬂmnhswa_ 10
pazt of fits insecticidal effectiveness, to an extent which depends on the temperaiture or-
the emulsifiers and solvents used. The mechanism of the degradation reaction is based
on an. initial isomerisation. of the active compound (I) into presumably the thiol ester
15 (IT),. which is converted into the monosulphide (III), with the . splitting off of acidic N
phosphorus compounds, maccordancemﬂtmeﬂollowmgpmmedfomnﬂaschm 15
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Hmcmnpmmdnsulﬁaenﬂymsﬁabhemmakenspmc?wluseasanmswumde
20 or acasrxc'lde difficult or mpossfnle It is very desitable to pmvxde some means of 20
overcoming this difficulty.
It is knownﬂmtsmﬁﬂaxreamangenmtscanbeavmdﬂdmﬂlecaseoftheN-
monomethylamide of O,0-dimethyldithiophosphorylacetic atid (German Published
Specification (D.A.S.) 1,175,939) of the formula
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by the wseof suitable solvents such as ethylene glycol monoethyl ether acetate, primary - -
amyl acetate or cyclohexanone, possibly in admixture with hydrocarbons, such as -
. xylene. Thesolventpmpormonofﬂreformdanonasstatedasaboutﬁ"y

>PL '
CH:0 S—CHg-—CONHCH,, A )

Experiments which were carried out with ,0-diethyl-O-[quinoxalyl-(2)]-thiano-

- phosphoric acid ester under the conditions stated did ziot, however, bring any improve- -

mmtofﬂxesnabmtyofth]samvecompoundbeyondﬂleknowneﬁectdmbmsaum

' by dilution.

“The present invention provides relatively stable ﬁormwaum.s of this acuve
compound.

The invention accordingly provides a formulation of the meeuudaﬂy and geari-
cidally effective 0,0-d1ethy1—0-[qmnoxaﬂy1—(2)]-¢tlmmop‘hos]ﬂmc ‘acid ester of the

ﬁarmula
@,ﬁof“z”ﬁ
052”5
o
(1) 20 to 80|% by weight of the active compound -
(2) 15 1o 80, by weight of inert, hlgher—bmhng hydmrbon, chlonmted hydmcarbon_
and/or ester as diluent, ; o

(3) 0.11010%, bywmghcofteruaryamneand/m
0.01 1o 10%, by weight of stable dipolar aprotic solvent.

Preferred examples of dipolar aprotic. solvents include dimethyl swlphoxide, N-

methylpyrrolidone and compounds of the type -
N | )
acyl—Ni<

in which the acyll radical is one of the following:

o o e ..o
G oy o CHs o o (CHahN . - CH, ||
: - EPRE : CHS o (Cl{s)zN s ) (CH'n)zN' S

VD)

It is very surprising that the formulations acoorchng to the invention possess a
high stability. It might have been expected that tertiary amines, in the conditions
ubmmngmpracuce,apemallymthepresenceofauandmo:smre,wmﬂdfawurche

of the active compound (I), since the ready hydrolysability of esters of
this type in a weakly alkaline range is known {compare, for example, about the hydro-
lysis of O,0-diethyl-O-(4-nitrophenyl)-thionophosphoric acid ester in G. Schrader,
“Die Entwicklung neuer insektizider Phosphorsaure-Ester”, p. 240). It was further to
be expected that the use of compounds such ds difnethyl sulphoxide would also
wccclerateﬁedegra&aﬁmofﬂxeacﬂvecompmmd%dﬁm&vamagemmeﬁectof
dimethyl sulphoxide on thiomophosphoric acid esters is known from the literature (M.
Mikolajczyk, ‘Angew. Chem. 78, P. 393 (1966) and Chem. and Ind. 1966, P. 2059),
1tconmsusman'ox1danonofthePSgroupamordmgmtheequatm :

RO S RO o
- >PE - '+CILSOCH,~—> >P< + S +CHasCHs
RO OR ‘RO~ OR~

(v 11)
in which
R stands for lower alkyl.
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d I't was therefore in no way to be foreseen that an addition of substantially smealler
amounts of dimethyl sulphoxide would decisively improve the stability of the active
compound (I) 2s the following experimental results show. It was, moreover, surprising
that the phosphoric acid tris-dimethylamide of the formuda

= (vm)
blle o damethyl fornmmde prevents the amd:c decomposmon of the active

compara
compound (I) for a time sufficient for practical purposes. Exploratory experiments

 with the solvent dimethyl formamide very commonly used:-in the art revealed no

improvement. of stability, irrespective of the proportions chosen. Damemyﬂfonnanﬁde

is.not a dipolar aprotic solvent in the |present context as.it is mot stable, especiaily any

aqueous formutattons where it is hydrolysed to formic acid and dimethyl amine.

S 'I‘heabi!htyofthead)uvamstobewed according to the invention, even in smafl
amounts, to prevent for a substantial time the decomposition of 0,0-diethyl-O-
[qmnoxaly.l-(Z)]-thmuophosphonc acid ester into bls-[qumoxady!l-(Z)] -sulphide repre-
sents an enrichment of the art.

“The diluents d&mgredicnt (2)) are generally defined-by: the -above desigiation. By
“higher boiling™ diluents are meant the usual diluents generally considered to have a
mmmwly high boiling point, that is above 80°C. Most such-diluents have a boiling
point above that of water. As examples, there are mentioned. chlorobenzene, toluene,
xylene; phosphoric acid 0,0,0-triethyl ester and- amyl acetate. As mdwa:wd by the
above ‘examples, the esters may be of organic or inorganic acids. '

Preferred stabilisers (mgredxent (3)) include triethyl-amine, pyridine, N-methyl-
piperiditie, N,N-dimethyl-N-benzylamine, collidine, dimethyl ‘sulphoxide, N-methyl-
pyrrolidone, tetramethyl urea, dimethylacetamide, mﬂphtmsc acid bis-dimethylamide,
phosphoric acid tris-dintethylamide and meﬂmne—phnosphomc -acid bis-dimethytamide.

Preferably, thewcuvewmpmmdsaremedmZOmSOmSOtoB(M,bywelght'

formularions. The content of diluent (ingredient (2)) is preferably 15 to 40 or 70 wo
801%, by weight. The tertiary amines to be used as stabilisers are preferably in amounts

o&fltonereembywe:ghtandﬂredapohrapmmesolveanl to 7% by weight.
"The formulations miay be used for cmnbanng msect and acarid pests in agncul—

'mre and elsewhére in known manmer. -

%emvmtmﬂ:ewforealsop:wxdesamﬁthodofoombaungmectoramnd
pesmchhoompnmapplymgwthepemorapestmbmtaformMaumamdmg
to the invention alone or diluted with a solid or hquid diluent or carrier.

The invention also provides 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
growing, a formulation according to the invention is applied alone or in admixture with
a solid or liquid diluent or carrier.
wnd (’;‘)he formulation may be prepared by mixing ingredient (1) with ingredients (2)

The Mowmg Examples illustrate the. present mvennon Parts and percentages
are by weight. )

ExAMPLE 1

Qualitative stabilisation experiments.

Su]!unonsof 80 parts of active compound and 17 parts of xylene were stored at
60°C. with, in each case, 3 parts of the stabilisers stated in Table 1, as well as (for
‘comparison) without additive, At the intervals of time which can be seen from Table
1, samples were taken and investigated by thindlayer chromatography (system: silica
gd HF, flow-medium: petroleum ether-acetone 9: 1, detection: UV, PdCL). The
experiment was broken off when the degradation prodmct bxs-qmmoxalyﬂ-(Z)—stﬂpmde
occtmed(RfvakerGtSwrthx'eferencewkfvalueqfthcamvecompmmdasumty,

mean from 5 chromatograms). In the following Table I, iy,
oy ulptide, (+> moans tocks, () meass disioes sosmn
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TABI.EI

Days Storage at 60°C

Preparations 1-13 | 28 | 4a | 61 | 70 | 107 -

Active compound (purest)

80% in xylene (comparison) - + | ++

: 80% acuve compound + 17% xylene .

L'+ 3% dlmethyl sulphoxlde RN [P R
+ 3% d1methyl benzylamme N IS
3%colhdme S — -] -
+ 3% N-methyipyrroiidenc S I o
+ 3% phosphonc acid ms-dxmethylam:de =t -
+.39 tetramethylurea o S N
3% methanephosphomc acld bls-dl- | - _'
methaylamlde =1 -1 -

'-3%dxm«=thy1aeemm:de ===

T+ 3% sulphunc acid bus-d.mhyxamde ' — =1 F

ExAMpLBZ

Qmmanvesmhhsauonexpenmmts "

_ lesohmmandformwauonssetforthmTabﬂellwmstoredthC. 'thedr

5 contents of active compound were determined at intervals of; meachcase,fmmweeks_.
byﬂnn—laym-dxromatography,mspccerosoopyandamiymmﬂy____=_ X _

pmeasweuastechmm'l

gradeacuveoompmmclwas
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Degradation of various fc;rmulaﬁons of acﬁve..oompo.und ' |
Content of meive compound
in %, with reference to 100%,
'ﬂ?fl;eﬁ? compoad
' Preparations - T s |8 12
20% formulation of t.he'active compound | _ _ '
(D) in xylene 9. |8 |76 46.5
cyclohexanone o e 305|155
glycolmonoethyl ether acetate - o 98.5 | 85.5 | 75 46
smplaceste . | |8 |ses
. dimethyl formamide _ 92 '] 80 64
dimethyl sulphogide 6515 | 7
methylisobutyl ketone S 95 76 38.5
50% active compound (techn) and
50%, xylene ' _ 89.2 | 71.2
80% active compound (techn) and ,
20% -xylene o L | 9.6 '6'8_.7_.
25% active compound (techn.) R
-30% emulsifier _
39, dimethyl sulphoxide
Remainder % xylene . | esa2les| — | m
259, active compound (techn.) =~
30% emulsifier -
' 3% phosphoric acid ms-(dtmethylamlde) . _ 1
Remaitider % xylene | o6 90 — | s
259 active compound (techn.) -
© 30% emulsifier . '
_r_'is%teuamethylurea' - o
"“'Remamder % xylene o {ore| 932|812 | B8
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Comparative Example
Preparation of bis-[quinoxalyl-(2)]-sulphide by decomposition of 00-d1el:hy1-
O- [qumoxaﬂy*f-(Z)]-ttnonophosphonc aad ester.

‘/V’J_ 51,,@
)

2580 g 0,0-diethyl-o-[qumoxa.lyl-(Z)] -thonophoaphomc acid ester were mixed
with 10 ml of 509 acetic acid and allowed to stand for three days in a drying cham-
ber at 60—70°C. Yellowish needles crystallised out. The decomposition mixture was

- kept at —10°C. for several hours, the liquid components were ﬁl(aered oﬁ w:n:h ‘suction

andﬂxesuhdmduewasreayswﬂrsedfrombenzene-hgmm
Yield: 792 g (62.5%, of the theory)
bis-quinoxalyl-(2)-sulphide.

Meiting pmnt 157—158°C.
Amnalysis '
Caiculated for G, HyN,S (mcleculaar weight 290.3)

_ 66.18%,; 3.48%; 1930%; 11.05%;
Found : 66.21'%; 3.91%; 19.04%; 11.01%;

WHAT WE CLAIM IS:— : ' ' :
1. Insecticidal and acaricidal formulations contsining as actwe compmmd 00—
diethyl-O- [ quirtoxalyl-(2) ] -thionophosphoric acid ester of the forimula

S S

(1) 20 to 80% by welght of the active cumpound,

(2) 15 10 80%, by weight of inert, higher-boiling hydmcubm, chlm'maued hydroca:ban
- and/forester as diluent, and .

(3) 0.1 to 10%, by weight of tertiary amine and/or 0.01 to 10%, by welght of stable

dipolar aprotic solvent.
2. Formulations according to claim 1 in which the dipolar dprotic solvent is
dimethyl sulphoxide, N-methytl-pyrrdhdone or a compound of the type L

CayN< :

in which the acyl radical is one of the following

ca, | CH, . (CGHMN | . CH |
>N—CO—, CH—CO—, - >N—80,~ '  '>P— and” =~ >P—
ca T on CHMN (@aN

B (VD).

3. Formulations aceordmg to claim 1 or 2 in which :ngrednent (2) is or indludes
chiorobenzene, | toluene, xylene, phosphoric acid 0,0,0-triethyl ester- or amyl acetate.

4. Formulations according to any of claims 1—3 mwhnchmgred]mt(S)qsor
includes triethylamine, pyridine, N-methylpiperidine, N,N-dimethyl-N-benzylamine,
colfidine, dimethyl sulphoxide, ' N-methylpyrrolidone, tetramethyl urea, dimethyl-
acetamide, sulphuric acid bis-dimethylamide, phosphoric acid tris-dimethylamide and
methanephosphonic acid bis-dimethylamide.

5. Formulations according to any of claims 1—4 in which the proportion of
ingredient (3) is 1m8'°/° bywmghtnftem,aryammcandOItO'ﬁ%bYWﬂEMIf
dipdlar aprotic sol
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rb - -Comparative Examﬂe .. "
. Preparation of bis-[quinoxalyl-(2)]-sulphide by decomposition of 0,0-diethyl-
_ O-[quinoxalyl-(2)] -thionophosphoric acid ester.

AN N0 oM
@/V’J— S-E”D
(IID)

5 2580 g O,0-diethyl-O-[quinoxalyl-(2)]-thionophosphoric acid ester were mixed
with 10 ml of 50, acetic acid-and allowed to stand for three days in a drying cham-
ber at 60—70°C. Yellowish needles crystallised out. The decomposition mixture was
kept at —10°C, for several hours, the lquid components were filtered off with suction

: and the sokid residue was recrystallised from benzene-ligroin.

10 Yield: 792 g (62.5%, of the theory) '
bis-quinoxalyl-(2)-sulphide.
Melting point: 157—158°C,
Analysi

ysis : : o
Calculated for C,;Hy NS (molecular weight 290.3)

15 C H N - 8
66.18%,; 3.48%; 19.30%; 11.05%;
Found: 66.21%,; 3.91%; 19.04%; 11.01%;

WHAT WE CLAIM IS:— i
1. Insecticidal and acaricidal formulations contajning as active compound O,0-
20 diethyl-O- [ quinoxalyl-(2)]-thionophosphoric acid ester of the formula

- 3 ey
| @/’;ﬁp\}‘;ﬁ:

the formulation containi
(1) 20 to 809, by weight of the active compound,
(2 15 10 80%, by weight of inert, higher-boiling hydrocarbon, chlorinated hydrocarbon
25 - and/or ester as difuent, and
(3) 0.1 to 10% by weight of tertiary amine and/or 0.01 to 10%, by weight of stable
dipolar aprotic solvent. :
2. Formulations according to claim 1 in which the dipolar aprotic’ solvent is
dimethyl sulphoxide, N-methylpyrrolidone or a compound of the type

@

_ CH,
30 _ ac:yll-—N1_<.cHs | . _ (V)_
in which the acyl radical is one of the following _
cH, CH, (N | a, |
>N—CO—, CH;—CO—, >N—S0,—, >P— and >P—

CH, CH, (CH;).N - (CH;).N

3. Formulations according to claim 1 or 2 in which ingredient (2) is orq"nlglud@s
e, toluene, xylene, phosphoric acid 0,0,0-triethyl ester or amyl acetate.
35 . . 4. Formulations according to any of claims 1—3 in which ingredient (3) is or
indludes tricthylamine, pyridine, N-methylpiperidine, N,N-dimethyl-N-benzylamine,
collidine, dimethyl sulphoxide, N-methylpyrralidone, tetramethyl urea, dimethyl-
acetamide, sulphuric acid bis-dimethylamide, phosphoric acid tris-dimethylamide and

methanephosphonic acid bis-dimethylamide, =~ .
40 . 3. Formulations according to any of claims 1—4 in which the proportion of
ingredient (3) is 1 to 8%, by weight if tertiary amine and 0.1 to 7% by weight if

dipalar aprotic solvent.
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6. Formtﬂatvons mccordmg to claim 1 subsmnt:ally as herembefore described in
meEmpdes

7. A method of preparing a formulation according to any of dlaims 1—6 in
which ingredient (1) is mixed with mgredlenm (2) and (3).

8. Formulations according to claim 1 whenever prepared by a method according

. to claim 7.

9. A method of combating insect or acarid pests which comprises applying to the
pest or a pest habitat a formulation according to any of claims 1—6 or 8 alone or
diluted with a solid or liquid diluent or carrier.

10. Crops protected firom damage by insects or acarids by being grown in areas
in which, immediately prior to and/or during the time of the growing, a formufation
acoordmg to any of claims 1—6 or 8 is applied alone or in admixture with a solid or
liquid diluent or carrier,

For the Applicants,

CARPMAELS & RANSFORD,
Chartered Patent Agents,
24, Southampton Buildings, Chancery Lane, London, W.C.2.
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