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(57) Claim

1. A highly concentrated emulsifiable concentrate of a compound of the 
formula I

r3

(i).

in which

A and B = independently of one another are CH.CR4 and N,
X = CH2, O, orS,

Y = CH or N,

Z = H or F,

R! and R4 = independently of one another are H, halogen, (Ci-C3)-alkyl, 
(C1-C3)-halogenoalkyi, (Ci-C3)-alkoxy, (Ci-C3)-halogenoalkoxy, (^-04)- 

alkylthio, or (CrC4)-halogenoalkylthio, or Rj and R4 together are -CH2-O-CH2-; 
R2 = H, (Ci-C3)-alkyl, ethynyl, vinyl, halogen, cyano,

R3 = H, halogen, (Ci-C4)-alkyl, (CrC3)-alkoxy and

.../2
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(10)637459
M is C or Si, which contain, a combination of 2-4% by weight of an

anionic and 4-10% by weight of a nonionic emulsifier with 2-20% by weight of a 

(C2-Ct6)-afkanol, said compound of the formula I being present in an amount of 

60-90% by weight.

7. A method of combating harmful insects or acarids, which comprises 

applying an active amount of an emulsifiable concentrate as claimed in one or

more of claims 1 to 6 to these or to the plants, areas or substrates infested with 

these.
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HOECHST AKTIENGESELLSCHAFT HOE 90/F 053 Dr. WS/sch

Description

Highly concentrated emulsifiable concentrates of neo­
phanes and azaneophanes for use in plant protection

The present invention relates to highly concentrated 
emulsifiable concentrates of compounds of the formula I

·· · • · ·• · ·
• ·• ·0 · · ·
• ·· ·

10
······• ·
·· · ·• · ·

• · · • · ·• ··
15

20

in which
A, B = independently of one another CH, CR4 or N,
X = CH2, 0 or S,
Y = CH or N,
fi = H or F,
Rx and R4 = independently of one another H, halogen, 

( Cx-C3)-alkyl , ( Cx-C3)-halogenoalkyl ,
( Cx-C3)-alkoxy, (Cx-C3)-halogenoalkoxy,
(Cx-C4)-alkylthio or (CX-CJ-halogenoalkylthio, 
or Rx and R4 together = -CH2-O-CH2-;

R2 = Η, (Cx-C3)-alkyl, ethynyl, vinyl, halogen or
cyano,

R3 = H, halogen, (Cx-C4)-alkyl or (Cx-C3)-alkoxy and
M = C or Si, which contain a combination of an

anionic and a nonionic emulsifier with a
(C2-CX6) -alkanol.

Alkyl ahd also alkanol contain either a straight-chain or 
a branched alkyl radical.

• · ·• · · • · · ·

Preferably, A and B = CH or N, X = CH2, Rx =
25 (Cx-C3)-alkoxy, R2 = H, R3 = H or F and M = Si.

Of the compounds of the formula I, that jn which M = Si,
Rx = ethoxy, A and Bs. = CH, X = CHZ, R2 = Η, Y - CK, Z = F
and R3 = H is particularly preferred (la).
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Active compounds from the group comprising neophanes and 
azaneophanes (I) have a good plant tolerance and 
favorable toxicity toward warm-blooded animals, and are 
suitable for combating animal pests, in particular 
insects, arachnids and nematodes, which occur in agri­
culture, in forests, in the preservation of stored 
products and materials and in the hygiene sector. They 
are active against normally sensitive and resistant 
species as against all or individual stages of develop­
ment (European Patent A-0,224,024, European Patent 
A-0,249,015 and European Patent A-0,288,810) . The conven­
tional types of formulation for insecticides and 
acaricides are also described in these documents.

Neophanes and azaneophanes can be formulated without major 
difficulties with a combination of anionic and nonionic 
emulsifiers using the customary solvents, such as, for 
example, alkylated benzenes or alkyl naphthalenes to give 
10 to 70% strength emulsifiable concentrates which have 
a good spontaneous emulsifiability in water. However, in 
the case of higher percent strength, in particular 70 to 
85% strength, formulations of the neophanes and azaneo­
phanes (I), which are in the form of viscous oils, it has 
not been possible to discover concentrates having an ade­
quately spontaneous emulsifiability in water, even using 
the most diverse solvents and emulsifier combinations.

Thus, using a mixture of Ca phenylsulfonate with 
®Emulsogen EL 360 and ®Sapogenat T 200 or of Ca phenyl- 
sulfonate with Hoe 2 3510 and ®Solvesso 200 (Exxon 
Chemicals) as the solvent, spontaneously emulsifying

30 concentrates of the neophanes and azaneophanes I can only 
be prepared if the active compound concentrations are 
kept within up to 40%.

These same emulsifier/solvent combinations did now show
an adequate spontaneous emulsifiability in water when

35 used in higher percent strength, in particular 75 to 85%
strength, emulsifiable concentrates. Although a good

r

t-a
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emulsion stability was to be achieved after intensive 
mixing (vigorous shaking or prolonged intensive 
stirring), preparations which are emulsified in water 
rapidly and without considerable mechanical effort are

5 required in practice and also by international test 
specifications (CIPAC, WHO and the like).

• · ·• · ·
··

·’ 10
····

• ·····

An increase in the amount of emulsifier mixture or the 
use of other proven emulsifier combinations or other 
solvents brought no improvement (Tab. I).

Tabla I (Data in % by weight)

··• ·• · <

15

• · · ·
’···: 20

t .·» ·
I · ··

. .. 25• ·
• · · ♦

30

35

Content Ca phenyl- Enulso- Sapoge- Hoe Emul0o- Solvent Spontaneous

of com­

pound la

%

sulfonate

» 1)

gen
EL

* 2)

nat

T 200

* 3)

S 3510

* 4)

gtfa

El 2.5

» 5) I

emulsifi-

ablllty

19.6 4.3 7.5 2.9 65.7
Solveaso 200

1

19.Θ 4.2 3.7 72.3

Solveaso 200
1-2

39.0 5.6 6.0 49.4

Solveaso 200

1-2

00.0 3.0 7.0 10.0

Solveaso 200
4

00.0 3.3 7.6 9.1

Solveaso 200
4

80.0 3.9 2.0 7.0 7.1
Solveaao 200

4-5

80.0 3.0 8.6 7.6

Solveaao 200
4

05.0 3.0 7.0 5.0
Solveaao 200

4-5

00.0 3.0 7.0 10.0 H-methyl-

pyrrolidone
4

t
P1
K

I,
U

40

s
*
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Content

of com­

pound la

t
5

Ca phenyl-

eulfonate

» 1)

EmUleo-

gen

EL

* 2)

Sapoge-

nat

T 200

* 3)

Hoe

S 3510

* 4)

Emuleo-

gen

EL 9.5

* 5)

Solvent

%

spontaneous

emulsifi-

ability

80.0 3.3 7.7 9.0 N-methyl-

pyrrolidone

4

82.0

10
3.6 0.4 6.0 N-methyl-

pyrrolidone

4-5

75.0*
·· ·• · ·
• ··

3.6 0.4 13.0 N-methyl-

pyrrolidone

4

• ’...15 ao.ο
ft ft ft ft• ·
• ft··

3.9 7.0 2.0 7.1 N-methyl-

pyrrolidone

4

’ί 85.0

: 20

3.9 7.0 2.0 2.1 N-methyl-

pyrrolidone

4-5

05.0 3.8 0.7 2.5 N-methyl-

pyrrolidone

4

.............. Θ0.0
• · 25• a · ·

• · ·• ft ·

3.6 0.7 7.5 N-methyl
pyrrolidone

4

80.0
·· ft• · ·
• · ·

3.0 7.0 10.0

Triacetin

4-5

30 eo.o

• ft ft
• · ft

3.0 0.7 7.5

Triacetin

4

· 85.0• · · · · ·• ·

35

3.8 0.7 2.5

Triacetin

4-5

i;

£

1) Ca phenylsulfonate, Hoechst AG, calcium salt of an 
alkylarylsulfonic acid (dodecylbenzenesulfonic acid)

2) ®Emulsogen EL, Hoechst AG, fatty acid polyglycol 
ester, nonionic (36 mol of ethylene oxide (EO)).

40 3) ®Sapogenat T 200, Hoechst AG, tributylphenol
polyglycol ether containing 20 mol of EO.

4) Hoe S 3510, Hoechst AG, block oxyalkylate, nonionic.

5) ®Emulsogen EL 9.5, Hoechst AG.

The rating figures 1-5 have the following meanings . i

:
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1 - very good spontaneous emulsifiability
2 - good spontaneous emulsifiability
3 - adequate spontaneous emulsifiability
4 - moderate to poor spontaneous emulsifiability
5 - inadequate spontaneous emulsifiability

Such highly concentrated emulsifiable concentrates would 
have various ecological and also economic advantages over 
the customary emulsifiable concentrates having an active 
compound content of about 10-50%:

- high flash point
- low solvent content and therefore favorable toxicologi­

cal properties for the user and the environment and
- high profitability, since the despatch and packaging 

costs are lower for the same amount of active compound.

It has now been found, surprisingly, that if a combina­
tion of anionic and nonionic emulsifiers with alcohols as 
the solvent is used, highly concentrated emulsifiable 
concentrates of the compounds I, in particular of the 
compound la, which, in addition to having a very good 
spontaneous emulsifiability, also have a very high 
emulsion stability, can be obtained.

The formulations according to the invention contain the 
active compounds of the general formula I to the extent 
of 60-90% by weight, in particular 70 up to and including 
85% by weight.

I

r/·'

Anionic emulsifiers which can be used are: salts of ;
dodecylbenzenesulfonic acid, salts of optionally chlori- t
nated (C13-C18)-alkanesulfonic acids and furthermore |
emulsifiers from the group comprising salts of (C10-C16)- |

30 alkyl-mono- to -hexaglycol ether-sulfates and salts of p,
a-(C14-C19)-alkenol-sulfates. It is particularly favorable 
to use the salts of dodecylbenzenesulfonic acid. The term 
salts means alkali metal, alkaline earth metal or <·.;
ammonium salts, in particular Na or Ca salts. The
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formulations according to the invention contain the 
anionic emulsifiers to the extent of 2-4% by weight, 
preferably 2.5-3.5% by weight.

Nonionic emulsifiers which can be used are: castor oil 
5 oxyethylates containing 9 to 40 mol of ethylene oxide

(EO); (C16-C20)-alkanols which have been reacted with 1 to 
15 mol of propylene oxide and then with 1 to 30 mol of 
ethylene oxide; polymerization products of propylene 

t · oxide and ethylene oxide containing 10 to 8Q% by weight
*’l0 of ethylene oxide and 20 to 90% by weight of propylene

··· oxide; n-butanol-propylene oxide-ethylene oxide block
>·’ oxyalkylate; xylenol oxyethylate containing 3 to 5 mol of
·· ethylene oxide; ethoxylated (Ce-C12) -alkylphenols or

propoxylated and ethoxylated tributylphenols. The ethoxy-
15 lated alkylphenols mentioned preferably contain 8 to 12 

mol of ethylene oxide. Propoxylated and ethoxylated 
tributylphenols are to be understood, in particular, as 
meaning those which ara obtained by reaction of tributyl- 
phenols with 8 to 12 mol of propylene oxide and then 1 to

‘ 20 30 mol of ethylene oxide. The n-butanol-propylene oxide­
; ethylene oxide block oxyalkylate can consist to the

extent of 1-3% by weight of n-butarjol, to the extent of 
40-50% by weight of propylene oxide and to the extent of 
50-60% by weight of ethylene oxide. It preferably

25 consists of 2% by weight of n-butanol, 44% by weight of 
propylene oxide and to the extent of 54% by weight of 
ethylene oxide (Hoe S 3510, Hoechst AG).

The formulations according to the invention contain these 
nonionic emulsifiers to the extent of 4-10% by weight, in

30 particular 6-8% by weight.

Mixtures of various anionic and nonionic emulsifiers can 
also be used according to the invention.

Particularly preferred combination partners for the salts
of dodecylbenzenesulfonic acid are the n-butanol-

35 propylene oxide-ethylene oxide block oxyalkylates (for
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example Hoe S 3510).

The alcohols (solvents) which can be used according to 
the invention are either short-chain (C2-C3)-alkanols or 
long-chain (C4-C16)-alkanols. (C^-C12)-alkanols, in par-

5 ticular n-hexanol, are preferably employed because of 
their higher boiling point and flash point. Mixtures of 
various alcohols also fulfil the purpose according to the 
invention. The finished formulations contain the alcohols

.. . to the extent of 2-20% by weight, in particular 4-15% by
’* ’,;1O weight.
• ft . . '• ···
• ••ft·....· The combination of a calcium salt of dodecylbenzene-

sulfonic acid with an n-butanol-propylene oxide-ethylene 
oxide block oxyalkylate and n-hexanol is particularly1 ft ft ft ■ ■preferred for the preparation of highly concentrated 

15 emulsifiable concentrates of compounds of the formula I
(la).

..., The formulation auxiliaries mentioned are substances
· · · : : '

” · which are adequately known to the expert and which are
,·♦, · described in the literature (cf. Winnacker-Kxichler,• ft ft: .20 "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. Inc., N.Y. 1964; and

25 Schdnfeldt, "GrenzflSchenaktive Xthylenoxidaddukte 
(Surface-active ethylene oxide adducts)", Wiss. 
Verlagsgesell., Stuttgart 1976).

I : : ' , : : , . ;
j Examples of formulations according to the invention are
[ summarized in the following Table II:

fc
ί
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Table II (Data in % by weight)

10

• · · A ··

···

.····. 15
·· · I

·····* 
• ·

• ·
• ·
• · ··

20

«·····
• ·
···«

·..· : 25

·· · ’ · ·
• ··

30

····· ·

35

40

45,

Content
of com­
pound Ια

t

Ca phenyl- 
sulfonate

» 1)

Hoe
B 3510

» 4)

Ewulsogen
El 9.5

» 5)

Solvent

t

Spontaneous
ewulsifi-
abllity

80.0 3.0 7.0 10.0
n-butanol

3

65.0 3.0 7.0 5.0
n-butanol

3-4

60.0 3.0 7.0 10.0
leobutanol

3

65.0 3.0 7.0 5.0

laobutanol

3

80.0 2.9 7·! 10.0

2-ethylhexanol

2-3

80.0 3.0 7.0 10.0

n-pentanol

2-3

80.0 3.0 7.0 10.0

n-hexanol

2

85.0 3.0 7.0 5.0
n-hexanol

2

60.0 3.3 7.0 7.7

n-hexanol

2-3

80.0 3.3 7.7 9.0
n-hexanol

2

60.0 2.8 6.8 10.6

n-hexanol

1-2

65.0 2.9 6.7 5.4
n-hexanol

1-2

62.0 2.9 6.7 8.4

n-hexanol

1

78.0 2.8 6.6 12.6
n-hexanol

1

1
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The emulsifiable concentrates listed in Tables I and II 
were prepared by the customary method, i.e. by simple 
mixing of the starting components in a stirred flask (cf. 
Winnacker-Kuchler, "Chemische Tachnologie (Chemical

5 Technology)".

The invention is explained by the following preparation 
examples:

.·· ·• ft ·
9 · ·• ·• ·

The individual components are mixed in a stirred flask.

I.
• · · · ft* Λ' · 10ft · ft ·

•••••ft • ft• ft• ·• ··«

85.00 % by weight of a compound of the formula I 
3.00 % by weight of Ca phenylsulfonate15 
7.00 % by weight of Hoe S 35100>
5,00 % by weight of isobutanol

. · 15 •··ft ft ft

The mixture is homogenized by stirring for about 1 hour. 
A clear solution is then obtained, which shows an ade­
quate spontaneous emulsifiability in a 2% strength 
dilution in CIPAC standard water D (CIPAC Handbook Volume 
I (1970), page 878) of 30°C. (Rating figure 3)

II.

• «· 20·· ·· * ·

80.00 % by weight of a compound of the formula I 
2.90 % by weight of Ca phenylsulfonate15 
7.10 % by weight of Hoe S 3510*’
10.00 % by weight of 2-ethylhexanolft ft ft 3· ·• ft

25

arc homogenized as described under I until a clear 
solution is obtained.
A good to adequate spontaneous emulsifiability is 
observed on preparation of a 5% strength spray liquor in 
CIPAC standard water D of 30°C. (Rating figure 2-3)

III. 82.00 
2.90 
6.70 
8.40

% by weight of a compound of the formula I 
% by weight of Ca phenylsulfonate15 
% by weight of Hoe S 3510A)
% by weight of n-hexanol

f

t

?
I

K
' Λ

A,
4

I

ί

are homogenized as described under I until a clear

I·

30
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.·· · 
• 9·

·♦• «• *··
··· ·• ·

··♦··* • »
• #

····» · J

• · ·• · 4• ·· ·
···«<«

solution is obtained.

When used at 2 to 5% strength in GIPAC standard water D 
of 30eC, a very good spontaneous emulsifiability is 
found. (Rating figure 1)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A highly concentrated emulsifiable concentrate of a compound of the 

formula I

ίfI?,1

CH3

In which

A and B = independently of one another are CH.CFLi and N,

X = CH2, O, orS,

Y = CHorN,

Z = HorF,

RiandR4 = independently of one another are H, halogen, (CrC3)-alkyl, 
(Ci-C3)-halogenoalkyl, (Ci-C3)-alkoxy, (Ci-C3)-halogenoalkoxy, (C1-C4)- 

aikylthio, or (Ci-C4)-halogenoalkylthio, or R1 and R4 together are -CH2-O-CH2-; 
R2 = H, (Ci-C3)-alkyl, ethynyl, vinyl, halogen, cyano,

R3 = H, halogen, (Ci-C4)-alkyl, (Ci-C3)-alkoxy and
M is C or Si, which contain, a combination of 2-4% by weight of an

anionic and 4-10% by weight of a nonionic emulsifier with 2-20% by weight of a 
(C2-Ci6)-afkanol, said compound of the formula I being present in an amount of 

60-90% by weight.

2. An emulsifiable concentrate as claimed in claim 1, in which, in formula I, A 

and B = CH or Ν, X = CH2, R1 ® (C-j-CaJ-aikoxy, R2 is H, R3 is H or F and M = Si.

r
I­

t
fti

3. An emulsifiable concentrate as claimed in claim 1 or 2, in which in formula 

I, M = Si, Ri = ethoxy, A and B = CH, X == CH2, R2 = Η, Y = CH, Z = F and R3 = H.

4. An emulsifiable concentrate as claimed in one or more of claims 1 to 3, 

which contains 70-85% by weight of a compound of the formula I, 2.5%-3.5% by

r,4

l

%
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weight of an anionic emulsifier, 6-8% by weight of a nonionic emulsifier and 4­

15% by weight of an alcohol.

5. An emulsifiable concentrate as claimed in one or more of claims 1 to 4, in 

which an alkali metal or alkaline earth metal salt of dodecylbenzenesulfonic acid 

is used as the anionic emulsifier, and n-butanol-propylene oxide-ethylene oxide 

block oxyalkylate is used as the nonionic emulsifier and a (C4-Ci2)-alkanol is 

used as the solvent.

6. An emulsifiable concentrate as claimed in one or more of claims 1 to 5, in 

which n-hexanol is used as the solvent.

7. A method of combating harmful insects or acarids, which comprises 
applying an active amount of an emulsifiable concentrate as claimed in one or 

more of claims 1 to 6 to these or to the plants, areas or substrates infested with 
these.

8. The use of an emulsifiable concentrate as claimed in one or more of 

claims 1 to 6 for combating harmful insects or acarids.
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