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In support of the Convention application made under Part XVI. of the Patents Act 1952 by 
HOECHST AKTIENGESELLSCHAFT D-623O Frankfurt am Main 80, Federal Republic of Germany

for a patent for an invention entitled:
Concentrated aqueous emulsions of neophanes and azaneophanes for use 
plant protection

</We, Martin Fenske, Am Wiesenhof 10, D-6242 Kronberg im Taunus .
Franz Lapice, Sandu/eg 2, D-6233 Kelkheim (Taunus)
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by HOECHST AKTIENGESELLSCHAFT
Federal Republic of Germany P 40 05 155.2 of February 17, 1990
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.., Hans ROCHLING, Geierfeld 25, D-6232 Bad Soden im Taunus 
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, ,,4. The basic application/-s- referred to in paragraph 2 of thio Declaration was/were-the 
·,·*’. the first appl ication/·*' made in a Convention country in respect of the invention the 
*” subject of the application.
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(57) Claim

1. A concentrated aqueous emulsion of a compound of the formula I

in which
A and B independently of one another are CH, CR4 or N,

X is CH2, Ο or S,
Y isCHorN,

Z is H or F,

Ri and R4 independently of another are H, halogen, (Ci-C3)-alkyl, (C1-C3)- 

haloalkyl, (Ci-C3)-alkoxy, (CpCsJ-haloalkoxy, (Ci-C4)-alkylthio or (C1-C4)- 
haloalkylthio, or R1 and R4 together are -CH2-O-CH2-;

R2 is H, (Ci-C3)-alkyl, ethynyi, vinyl, halogen or cyano,
R3 is H, halogen, (Ci-C4)-alkyl or (C-|-C3)-alkoxy and

M is C or Si, which contains 4-17% by weight of a combination of an
anionic emulsifier, an n-butanol/-propylene oxide/ethylene oxide block
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oxalkylate and a sodium magnesium (and/or aluminum) silicate having a 
layered structure, said compound of the formula I being present in said emulsion 

in an amount of 0.5-80% by weight.

8. A method of controlling harmful insects or acarids, in which an effective 

amount of an aqueous emulsion as claimed in one or more of claims 1-7 is 
applied to these harmful insects or acarids or to plants, areas or substrates 

infested with them.
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HOECHST AKTIENdESELLSCHAFT HOE 90/F 055 Dr. WS/rh

Description

Concentrated aqueous emulsions of neophanes and aza- 
neophanes for use in plant protection

The present invention relates to concentrated aqueous 
emulsions of compounds of the formula I

-H

ft···• ·• ·· ft
• ft
: ·... 10
• · · ·ft ·ft ft ft ft

ft····<»·• ft
• ft :• ft• · · ·

ft ft ft ft b ft ft
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in which
A and B independently of one another are CH, CR4 or N,
X is CH2, 0 or S,
Y is CH or N,
Z is H or F,
Rx and R4 independently of one another are II, halogen,

(Ci-C3)-alkyl, (ΰχ-ΰ3)-haloalkyl, (Cx-C3)- alkoxy, 
(Ci-Cg) -haloalkoxy, (Cx-C J-alkylthio or (Ci-CJ- 
haloalkylthio, or Rx and RA together are -CH2-O- 
CH2-;

R2 is H, (Ci-Ca)-alkyl,, ethynyl, vinyl, halogen or
cyano,

R3 is H, halogen, (CX-CA)-alkyl or (Cx-C3)-alkoxy and
M is C or Si, which contain a combination of an

anionic emulsifier, an n-butanol/propylene 
oxide/ethylene oxide block oxalkylate and a 
sodium magnesium (and/or aluminum) silicate
having a layered structure.

Alkyl represents a straight-chain or branched alkyl
radical.

Preferably, A and B are CH or Ν, X is CH2, Rx is (Cx-C3)-
alkoxy, R,2 is H, R3 is H or F ard M is Si.
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Particularly preferred amongst the compounds of the 
formula I is that in which M is Si, Rx is ethoxy, A and B 
are CH, X is CH2, R2 is Η, Y is CH, Z is F and R3 is H 
(la).

5 Active substances from the group of the neophanes and 
azaneophanes (I) are suitable for controlling animal 
pests, in particular insects, arachnids and nematodes 
which occur in agriculture, in forests, in the protection 
of stored goods and materials, and in the hygiene field,

10 while having good plant compatibility and favorable
toxicity toward warm-blooded species. They are resistant
against normally-sensitive and resistant species and
against all or some stages of development
(EP-A 0,224,024, EP-A 0,249,015, EP-A 0,288,810). These

····* 15 documents also describe the customary formulation types • ·; ·... for insecticides or acaricides.
• ft · ·
... ζ In addition to a broad insecticidal activity, the neo-
.. phanes and azaneophanes of the formula I have an• ft
• ·’· unusually favorable toxicity toward warm-blooded species

20 and very low toxicity toward fish and birds. It was
intended to support these positive properties of the 
active substances by a suitable formulation. A first idea

• · was to formulate the compounds I, which are present in
I the form of oily and readily-soluble liquids, as emulsi-

,, , 25 fiable concentrates (EC).• ft ft ft ft ft
However, when an emulsifiable concentrate is prepared, it 

, ,, is necessary to employ solvents whose use entails a
··· ·* series of disadvantages. In contrast, concentrated

9

······ aqueous emulsions which can be prepared without solvents
30 have the following advantages compared with an EC:

ii

t

4

35

high, or no, flash point, hence safer during trans­
port and storage;
safer for the user since less toxic to skin and 
mucous membranes;
more ecological, little or no offensive odor.
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It was therefore an object to develop concentrated 
aqueous emulsions of neophanes and azaneophanes (I) which 
have sufficient storage stability, good pourab.ility and 
good properties in use.

The preparation of concentrated aqueous emulsions (EW) is 
described in principle in German Offenlegungsschrift 
3,009,944, German Offenlegungsschrift 3,235,612, 
EP-A 0,107,023, EP-A 0,160,182 and EP-A 0,297,207. 
However, the processes described in these publications 
cannot be used advantageously for the active substances 
(I) to be formulated in this case since they lead to 
formulations which have insufficient storage stability or 
which are too viscous.

Generally suitable for the preparation of concentrated 
aqueous emulsions are phosphorylated surfactants, for 
example phosphorylated ethylene oxide/propylene oxide 
block polymers and ethoxylated and phosphorylated styryl- 
substit'.uted phenols. Use of these emulsifiers, also in 
combination with various, non-phosphorylated surfactants 
as are described in German Offenlegungsschrift 3,346,637, 
German Offenlegungsschrift 3,304,677 and EP-A 0,257,286, 
was not successful in the case of the compounds I: at 
storage temperatures between 0°C and 25°C, phase separa­
tion occurs. If, to prevent this £hase separation, the 
percentage of emulsifiers is increased, then viscosity 
increases dramatically, which results in poor pourability 
and, in some cases, also leads to waxy solidification 
when stored under warm conditions.

I

Surprisingly, it has now been found that the compounds of 
the formula I can be formulated to give aqueous emulsions 
which are storage-stable and have good pourability 
(suitable viscosity) over a large temperature range when 
a combination of an anionic emulsifier, an n-butanol/- 
propylene oxide/ethylene oxide block oxalkylate and a 
sodium magnesium (and/or aluminum) layered silicate are 
used. Moreover, the aqueous emulsions according to the

e
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invention have the abovementioned ecological and user- 
friendly properties. The total amount of emulsifiers can 
be kept extraordinarily low and use of solvents is not 
required, so that the formulation contains few ecotoxic

5 substances.

j The following can be used as anionic emulsifierss salts
of dodecylbenzenesulfonic acid, salts of optionally

3 chlorinated (C13-C18)-alkanesulfonic acids, furthermore
f emulsifiers from the group comprising the (C10-C16)-alkyl -

10 mono- to hexaglycol ether sulfate salts and of the 
e-(C14-Cig)-alkenol sulfate salts. In particular, it is 
favorable to employ the salts of dodecylbenzenesulfonic 
acid. The term salts represents alkali metal salts, 
alkaline earth metal salts or ammonium salts, preferably

·*··*· 15 Na salts or Ca salts. Particularly preferred is the Ca
;·, salt of dodecylbenzenesulfonic acid (Ca phenylsulfonate,I · ·.·.·' ' ' ■ \
.... manufactured by Hoechst AG) .

{I · · The n-butanol/propylene oxide/ethylene oxide block
jf ί ’... oxalkylate can consist to 1-3% by weight of n-butanol,
)1 20 to 40-50% by weight of propylene oxide and to 50-60% by
j weight of ethylene oxide. It preferably consists of 2% by
i weight of n-butanol, 44% by weight of propylene oxide andj · : : :j *ϊ“*ζ 54% by weight of ethylene oxide (HOE S 3510, manufactured
j ·’*·’; by Hoechst AG).

25 The layered silicate used can be a sodium magnesium 
silicate, a sodium aluminum silicate, or a foam in which 
the two silicates are mixed.

).i'

30

The layered silicates can be of natural origin or are 
derived from a synthetic preparation. The sodium ion can 
be replaced partly by lithium. A sodium magnesium sili­
cate of synthetic origin, for example ^Laponite RD 
(Laporte-Ind. Ltd., Great Britain), is preferred. The 
abovementioned layered silicates are described, fo, 
example, in Ullmanns Encyklopadie der technischen Chemie 
[Ullmann's Encyclopedia of Industrial Chemistry], 4th

ti
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edition, Volume 21, p. 370.

The amount of emulsifier mixture in the finished formu­
lation is preferably 4-17% by weight, in particular 5-14% 
by weight. The aqueous emulsions according to the inven-

5 tion contain 1.5-7% by weight, preferably 1.9-5% by 
weight, of the anionic emulsifier. The amount of the non­
ionic emulsifier (block oxalkylate) is 2.5-10% by weight, 
in particular 3.1-9% by weight. The sodium magnesium 
(and/or aluminum) layered silicate to be used according

10 to the invention is present in the finished formulation 
in amounts of 0.1-1.5% by weight, preferably 0.2-0.8% by 
weight, this formulation containing 0.5-80% by weight, in 
particular 10-50% by weight, of the active substances of 
the formula I.

15 Mixtures of several representatives of the three types of 
emulsifier mentioned also fulfil the purpose according 
to the invention.

If hard water is used, it is advantageous to add com- 
plexants, for example sodium polyphosphate of an average

20 chain length having a total P2O5 content of about 60%, or 
sodium tripolyphosphate, in amounts of 0.05 to 2% by 
weight.

In addition, the formulations according to the invention 
can also contain further customary formulation

25 auxiliaries. For example, as antifreeze agents:
monovalent or polyvalent alcohols, glycol ethers or urea, 
in particular glycerol, isopropanol, propylene glycol 
monomethyl ether, dipropylene glycol monomethyl ether or 
tripropylene glycol monomethyl ether, or cycJ/jhexanol.

30 The amount of these antifreeze agents is between 0.2 and 
20% by weight.

All the formulation auxiliaries mentioned are substances 
sufficiently known to those skilled in the art and are 
described in the literature (cf. Winnacker-Kuchler,



6

"Chemische Technologie" [Chemical Technology]", Volume 7, 
C. Hauser Verlag Munich, 4th edition 1986; McCutcheon's 
"Detergents and Emulsifiers Annual" MC Publ. Corp., 
Ridgewood N.J.; Sisley and Wood "Encyclopedia of Surface
Active Agents", Chem. Publ. Co. 
Schonfeldt, "Grenzflachenaktive 
[Surface-active Ethylene Oxide 
Verlagsgesell., Stuttgart 1976).

Inc., N.Y. 1964; 
Xthylenoxidaddukte 
Adducts]", Wiss.

10
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For the preparation of the formulations mentioned here, 
active substance and emulsifiers are first stirred at 25 
to 45°C until a solution has formed. 1 to 2 hours are 
generally required for this. An aqueous solution of the 
layered silicate and the polyphosphate is then prepared. 
This aqueous solution is then added dropwise to the 
active substance/emulsifier solution, and the mixture is 
then stirred for another 2 to 5 hours at 25 to 30°C. This 
gives emulsions of particle sizes of 50% <0.37-0.44 pm. 

The reverse procedure is also possible, by first intro­
ducing the aqueous solution of the layered silicate and 
the polyphosphate, and adding dropwise the organic 
solution of emulsifiers and active substance with stir­
ring. The stirring times and temperatures are the same. 
This gives emulsions with particle sizes of 50% 
<0.35-0.40 pm.

*!

ft ft ft ft ft ft ft ftft

ft ft I ft ftft ft

25

ft ft ft ft ft ft

The invention is illustrated by the preparation examples 
which follow:

- the particle size was determined using a Malvern 
Master Sizer MS20* (manufactured by Malvern). -
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Amount in the finished formulation
a) 40.0% by weight of a compound of the formula I

2.5% by weight of calcium dodecylbenzenesulfonate
(Ca phenylsulfonate, Hoechst AG) 

5.4% by weight of n-butano 1/propylene oxide/ethy- 
lene oxide block oxalkylate
(HOE S3510)

are stirred for 2 hours at 40 °C until a solution has 
formed.

b) 0.1% by weight of sodium polyphosphate of an
average chain length having a
P2O5 content of about 60%

0.4% by weight of sodium magnesium layered silicate 
are then dissolved in 51,6% by weight of water.
A stirring time of about 1 hour is required for this 
process.
The aqueous solution b) is now added dropwise to the 
organic phase a), with stirring.
After the dropwise addition, stirring is continued 
for 3 hours at 25-30°C.
An emulsion having a particle size of 50%<0.38 pm is 
formed.

a) 38.0% by weight of a compound of the formula I
2.2% by weight of calcium dodecylbenzenesulfonate 
5.2% by weight of n-butanol/propylene oxide/ethy-

lene oxide block oxalkylate 
are stirred for 2 hours at 40°C until a solution 
has formed. This organic phase is added dropwise 
with stirring to a solution of

b) 0.1% by weight of sodium tripolyphosphate
0.3% by weight of sodium magnesium layered silicate 
in 54.2% by weight of water.

Stirring is then continued for 3 hours at 25-30°C. 
An emulsion having a particle size of 50%<0.36 pm is 
formed.35

J-tI
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a) 42.0% by weight of a compound of the formula I
2.8% by weight of calcium chloro- (C13-C18)alkane- 

sulfonate (1.2-1.6 Cl per mole of 
alkanesulfonate)

5.6% by weight of n-butanol/propylene oxide/ethy- 
lene oxide block oxalkylate

are stirred for 2 hours at 35-40°C until a solution 
has formed.

b) 0.1% by weight of sodium tripolyphosphate
0.4% by weight of sodium magnesium layered silicate 

are then dissolved in
49.1% by weight of water.
A stirring time of about 1 hour is required for this 
process.
The aqueous solution b) is now added dropwise to the 
organic phase a), with stirring.
After the dropwise addition, stirring is continued 
for 4 hours at 25-30’C.
An emulsion having a particle size of 50%<0.41 μτη is 
formed.

a) 20.0% by weight of a compound of the formula I
3.5% by weight of calcium doclecylbenzenesulf onate 
8.5% by weight of n-butanol/propylene oxide/ethy-

lene oxide block oxalkylate 
are stirred for 2.5 hours at 40°C until a solution 
has formed.

b) 0.13% by weight of sodium tripolyphosphate
0.50% by weight of sodium magnesium layered silicate 

are then dissolved in
67.37% by weight of water.
A stirring time of about 1 hour is required for this 
process.
The aqueous solution b) is now added dropwise to the 
organic phase a), with stirring.
After the dropwise addition, stirring is continued 
for 3 hours at 25-30eC.
An emulsion having a particle size of 50%<0.41 pm is 
formed.

35
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The concentrated aqueous emulsions of Preparation 
Examples I-IV are homogenous after storaqre for 3 months 
at 20°C, 40°C and 50°C, after storage for 14 days at 54°C 
and after storage for 14 days at O’C, no phase separation

5 or precipitation of solids is observed.

Before and after storage, the concentrated aqueous 
emulsions of Examples I to IV meet the international test 
requirements when diluted to use concentration; i.e. an 
emulsion diluted with water at 30 °C and a hardness of

10 342 ppm (CIPAC standard water D15) to 5% Shows no creamy
or oily separation after a standing time of 6 hours.

The viscosity of the concentrated aqueous emulsions of 
Preparation Examples I to IV is 440-445 mPa x sec at a 
low shear stress of 16.8 x sec'1, and 110-115 mPa x sec at

15 a higher shear stress of 144 x sec’1, measured using a 
Rheomat 115, manufactured by Contraves.

This guarantees good pourability of the formulations.

1
ft 4
• ft ftft ftftft• · ft
ft ft ft ft ft ft• ft ft

ft ft ft• ft ft* ft S' ft
»ft.

ft ft

j
I
f

20

CIPAC-Handbook, Vol. 1, p. 878, Collaborative 
International Pesticides Analytical Council Ltd. 
(1970) s.a. Specifications for Pesticides used in 
public Health, World Health Organization, Geneva 
(1973).
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THE-CLAIMS., DEFINING THE INVENTION ARE AS FQLLQW.S;

1. A concentrated aqueous emulsion of a compound of the formula I

CH3

• · · ·• ·• ·• < · ·
• · · ·

in which

A and B independently of one another are CH, CR4 or N,

X is CH2i Ο or S,
Y is CH or N,

Z isHorF,

Riand R4 independently of another are H, halogen, (Ci-C3)-alkyl, (C1-C3)- 

haloalkyl, (Ci-C3)-alkoxy, (Ci-Cs)-haloalkoxy, (Ci-C4)-alkylthio or (C1-C4)- 

haloalkylthio, or R1 and R4 together are-CH2-O-CH2-;

R2 is H, (Ci-C3)-alkyl, ethynyl, vinyl, halogen or cyano,

R3 is H, halogen, (CrC4)-alkyl or (C-|-C3)-alkoxy and

M is C or Si, which contains 4-17% by weight of a combination of an

anionic emulsifier, an n-butanol/-propylene oxide/ethylene oxide block 

oxalkylate and a sodium magnesium (and/or aluminum) silicate having a 
layered structu-e, said compound of the formula I being present in said emulsion 

in an amount of 0.5-80% by weight.

2. A concentrated aqueous emulsion as claimed in claim 1, in which, in 

formula I, A and B are CH or N, X is CH2, R1 is (Ci-C3)-alkoxy, R2 is H, R3 is H or 

F and M is Si.

3. A concentrated aqueous emulsion as claimed in claim 1 or 2, in which, in
formula I, M is Si, R1 is ethoxy, A and B are CH, X is CH2, R2 is Η, Y is CH, Z is F

and R3 is H.
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4. A concentrated aqueous emulsion as claimed in one or more of claims 1­
3, which contains 1.5-7% by weight of anionic emulsifier, 2.5-10% by weight of 

an n-butanol/propylene oxide/ethylene oxide block oxalky-late and 0.2-1.5% by 
weight of a sodium magnesium (and/or aluminum) layered silicate.

5. A concentrated aqueous emulsion as claimed in one or more of claims 1­

4, which contains 1.9-5% by weight of anionic emulsifier, 3.1-9% by weight of an 

n-butanol/propylene oxide/ethylene oxide block oxalky-late and 0.2-0.8% by 

weight of a sodium magnesium (and/or aluminum) layered silicate.

6. A concentrated aqueous emulsion as claimed in one or more of claims 1 - 
5, in which the n-butanol/propylene oxide/ethylene oxide block oxalkylate 

consists to 1-3% by weight of n-butanol, to 40-50% by weight of propylene oxide 
and to 50-60% by weight of ethylene oxide.

7. A concentrated aqueous emulsion as claimed in one or more of claims 1­

6 in which an alkali metal salt or alkaline earth metal salt of 
dodecylbenzenesulfonic acid is used as the anionic emulsifier.

8. A method of controlling harmful insects or acarids, in which an effective 

amount of an aqueous emulsion as claimed in one or more of claims 1-7 is 
applied to these harmful insects or acarids or to plants, areas or substrates 

infested with them.

9. The use of an aqueous emulsion as claimed in one or more of claims 1-7
for controlling harmful insects or acarids.

DATED this 16th day of February 1993. 
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