
(71)    We,  SCHERING  AKTINGESELL-  in which R[err] and R[err] each
represents an alkyl      SCHAFT, a Body Corporate organised accord-  group
containing up to 4 carbon atoms, or      ing to the laws of Germany, of
Berlin and  R[err] represents a hydrogen atom and R[err] repre-
Bergkamer, Germany, do hereby declare the  sents an alkyl group containing
up to 4 carbon  5  invention, for which we pray that a patent  atoms, and
their salts, have good acaricidal 35      may be granted to us, and the
method by  and especially acaricidal/ovicidal properties.      which it is
to be performed, to be particularly    The present invention is based on
the ob-      described in and by the following statement: -   servation
that pesticidal preparations that con-        The present invention is
concerned with  tain at least one carbamate of the above gen-  10
pesticidal preparations having an increased  eral formula (1) in admixture
or conjunction  40      activity, containing mixtures of carbamates  with
at least one formamidine of the above      and formamidines.
general formula (2) have a greater effect upon        British Specification
No. 987,381 has de-  vegetable and animal parasites than the cumu-
scribed and claimed preparations having in-  lative effect of the single
components used 15  secticidal and acaricidal activities, which con-
alone.                                45      tain carbamates of the
general formula (1)   This activity, which substantially surpasses
the activity of the single components, is sur-
[err]             prising and could not have been foreseen be-
cause at the present time it is not possible to
make any predictions in the absence of know- 50
ledge of the mechanism on which this activity
depends.                      Accordingly, the present invention provides
a pesticidal preparation which comprises a                    carbamate of
the general formula (1) as de- 55
fined above, or a salt thereof, in admixture
(1)   or conjunction with a formamidine of the
general formula (2) as defined above, or a salt     in which
thereof. If desired, the preparation may con-       R[err] represents an
alkyl or cyclohexyl group   tain at least two carbamates of the general 60
20    R[err] and R[err] each represents an alkyl group formula (1) as
defined above or salts thereof;     or R[err] +R[err] together with the
nitrogen atom   the preparations may also contain at least two
represent a cyclic group that may contain one  formamidines of the general
formula (2) as     or more further hetero atoms, and           defined
above or salts thereof.       R[err] and R[err] each represents a hydrogen
or  The use of the new preparations of this in-  65 25  halogen atom or an
alkyl or alkenyl group.  vention offers substantial advantages because
Furthermore, it has been known from   to achieve an equivalent effect
against many     British Specification No. 1,039,930 that pre- pests a
smaller quantity of active substance is     parations containing
formamidines of the needed than when the components are used     general
formula (2)                         singly. Therefore pests can be
controlled in a  70                                                 more
successful, safe and economic manner                   [err]
and it is possible, for example, to reduce sub-
stantially the waiting periods between treat-               ment and
harvesting. 



A special advantage of the preparations of  75
this invention is their increased effect upon all
development stages of mites that appear as
(2)    parasites on plants and animals because this      [Price 5s. Od.
(25p)]                   1 ,203,646,                                  2
is the only way of controlling them success-  overcome this disadvantage of
the acaricides      fully. This effect is unexpected because  with
previously known to us but in addition they      all acaricides  previously
known  to us  have a more patent effect against both stages,      the  main
effect is  found  either  only  and this constitutes an appreciable
technical 20   5  against the mobile  stages of the  pests  advantage.
(adulticidal  effect) or against their ova    Moreover, it has been
observed that the       and in most cases also their larvae (ovi-
preparations of this invention are also super-       cidal effect). A mite
population of, for ex-  ior in their effect as acaricides and/or acari-
ample, species of the Tetranychidae family cides/ovicides to acaricides
previously known  25   10  consists always of various stages of develop-
to us, as is revealed by the comparative tests       ment, and mobile
stages are always found side  shown below.       by side with ova so that
it is often possible    The individual components used in the pre-
for new generations of the pests to emerge  parations of this invention are
primarily the       even after a short time either from the un-  following
active substances or their salts with  30   15 damaged ova or from the
mobile stages. inorganic or organic acids:         The preparations of this
invention not only                A. Carbamates          No.
Compound                          Physical constant              1
3-dimethylaminomethyleniminophenyl-                      N-methylcarbamate
m.p. 102 - 103[err]C                 2
4-dimethylaminomethyleniminophenyl-                      N-methylcarbamate
m.p. 82 - 85[err]C             3   4-dimethylaminomethylenimino-3-methyl-
phenyl-N-methylcarbamate                      m.p. 110[err]C
4  4-diethylaminomethylenimino-3-methyl-         m.p. 178 - 170[err]C
phenyl-N-methylcarbamate                              (hydrochloride)
5   4-dimethylaminomethylenenimino-3-methyl-
phenyl-N-ethylcarbamate                         oil                  6
4-dimethylaminomethylenimino-2-allyl-          m.p. 120 - 121[err]C
phenyl-N-methylcarbamate                      (chloracetate)  7
4-dimethylaminomethylenimino-3,5-
dimethylphenyl-N-methylcarbamate                m.p. 156 - 157[err]C
8   4-dimethylaminomethylenimino-3,5-
dimethylphenyl-N-methylcarbamate                    m.p. 86 - 87[err]C
9   4-dimethylaminomethylenimino-3-methyl-
6-isopropylphenyl-N-methylcarbamate             m.p. 127.5 - 128[err]C
10   4-diethylaminomethylenimino-3-methyl-6-      m.p. 92 - 92.5C
isopropylphenyl-N-methylcarbamate                 11
4-diethylaminomethylenimino-2-methyl-        m.p. 187 - 188[err]C 



5-isopropylphenyl-N-methylcarbamate           (hydrochloride)
12   4-dimethylaminomethylenimino-3-methyl-
5-isopropylphenyl-N-methylcarbamate            m.p. 103 - 104.5[err]C
13   4-diethylaminomethylenimino-3-methyl-
5-isopropylphenyl-N-methylcarbamate               oil               14
4-(N',N'-tetramethylenaminomethylen-            m.p. 185[err]C
imino)-3-5-dimethylphenyl-N-methyl-carbamate     12     1,203,646
3                                 A. Carbamates (Continued)            No.
Compound              Physical constant             15
4-(N',N'-pentamethylenaminomethylen-
imino)-3,5-dimethylphenyl-N-methyl-        m.p. 85.0[err]C
carbamate             16  4-morpholinomethylenimino-3,5-dimethyl-     m.p.
144-  145C                  phenyl-N-methylcarbamate             17
3-dimethylaminomethylenimino-4-methyl-
phenyl-N-methylcarbamate                m.p. 118 -  119C            18
3-dimethylaminomethyleniminophenyl-N-                  butylcarbamate
m.p. 61 - 65C            19    4-dimethylaminomethyleniminophenyl-2
m.p. 118-  119C                  chlorophenyl-N-methylcarbamate
(chloracetate)              21    4-dimethylaminomethyleniminophenyl-N-
ethylcarbamate                          m.p. 105 - 108[err]C            22
4-dimethylaminomethyleniminophenyl-                  N-butylcarbamate
oiln[err] = 1.5450           23     4-dimethylaminomethyleniminophenyl-
3,5-dimethylphenyl-N-ethylcarbamate             m.p. 146 - 147C
B. Formamidines    1  N-(2-methyl-4-chlorophenyl)-N'-methylformamidine  2
N-(2-methyl-4-chlorophenyl)-N',N'-dimethylformamidine     3
N-(2-methyl-4-chlorophenyl)-N',N'-dimethylformamidinium chloride 4
N-(2-methyl-4-chlorophenyl)-N',N'-diethylformamidine  5
N-(2-methyl-4-chlorophenyl)-N'-n-propylformamidine    6
N-(2-methyl-4-chlorophenyl)-N',N'-di-n-propylformamidine 7
N-(2-methyl-4-chlorophenyl)-N'-isobutylformamidine    8
N-(2-methyl-4-chlorophenyl)-N'-secondary butylformamidine  



The active compounds in the preparations       mineral oils or solvents;
suitable solid carriers   of this invention may be used alone or in con-
are, for example, bentonite, bleaching earth,     junction or admixture
with other pesticides       gypsum, -lime, kieselguhr, pyrophillite, silica
such as insecticides, acaricides or fungicides.   or talcum. The
preparations may also contain   The preparations of the present invention
may     further additives such as emulsifers, wetting   take the usual form
of plant protection pre-      or binding agents, propellant gases,
perfumes,  15   parations containing liquid or solid carriers.
stabilizers, pest attracting  substances or repel-   Suitable liquid
carriers are, inter alia, water   lents. The  preparations  may  be  used,
inter           4                                       1,203,646
4       alia, as dusting or dispersing agents or granu-  tant advantage of
the preparations according      lates, as sprayed, sprinkled  or atomized
to the present invention that they act against      liquids, or as aerosols
or fumigants.    insects and other pests as well as against their
The combination of the carbamates and  ova so that they lend themselves to
a wide  5  formamidines of the general formulae (1) and  variety of uses.
65      (2), respectively, incorporated in pesticidal    As examples of
pests that can be controlled      and plant protecting preparations, for
ex-  with good results the following may be men-      ample in insecticides
or acaricides, may vary  tioned:      within wide limits and depends among
other 10  things on the ratio of the components on the  Codling moth
(Carpocapsa pomonella),     type of preparation, on the manner of appli-
peach borer (Cydia molesta),          70     cation, the desired control
effect and on the  peach moth (Anarsia lineatella),     kind of pest to be
controlled. Depending on  summer fruit tortrix moth (Capua reticulana),
the form of application the concentration of prune saw fly (Hoplocampa
hapla and minuta), 15 the combination in the preparation may be apple flea
(Psylla mali),     from   about  0.1  to  90%   by  weight aphids
(Empoasena sp.),                           75     calculated  on  the
weight of the  pre-  San Jose scale (Quadraspidiotus perniciosus)
paration  as  a whole,  and  may  be          and     as low as 0.001%  by
weight. In general, moths (Leucoptera sctitella and Lithocolletis 20
however, working  concentrations  between    blancardella).     about 0.025
and 10% in liquid or solid car-     riers produce excellent results. For
some pur-    The unexpected superiority of the combina-  80     poses a
working concentration up to about  tion of the active components used in
the pre-     25% by weight may be desirable.           parations of the
present invention as compared 25    In the preparations of this invention
the  with the single components is revealed by the     weight ratio of the
carbamate A to the form-  experiments described in the Examples below.
amidine B may as a rule vary from 1 to 5: 1    The present invention also
provides a  85     to 10.                                       method of
controlling pests in a crop area,       Particularly good results are
achieved with  wherein the crop area, is treated with a pre- 30  a weight
ratio of carbamate A : formamidine  paration according to the present
invention.     B of 1: 1 to 1: 2.                            - The present
invention further provides a       The active compounds contained in the
new  method of controlling pests in a commercially  90     preparations of
this invention may be used  reared animal, wherein a preparation accord-
as such, or in the form of their salts, for ex-  ing to the present
invention is applied to a 35  ample of the water-soluble hydrochlorides.
commercially reared animal.       These compounds which, as mentioned
The following Examples illustrate the in-     above, are known per se may..
be prepared in  vention:                                    95     a known
manner.                                                   EXAMPLE 1
The preparations of the present invention    In 7 field tests with numerous
repetitions in 40  containing the aforesaid active substances are
cultivated apple trees carried out for the pur-     prepared in the usual
manner, for example in  pose of determining the degree of control of
mills or mixers.                             the fruit tree ermine moth
(metatetranychus 100       Among the above-mentioned essential com-  ulmi
Koch) the results listed in Table I below     ponents of the preparations
of the present in- were recorded; in these evaluations the mixed 45
vention the following active substances. have  products were accorded the
value of 100 and     proved particularly valuable for controlling  the
effects of the single components are shown 



plant parasites (mites): 3 - Dimethylamino-  as percentages thereof.  The
preparations 105     methyleniminophenyl  N  - methylcarbam-  tested
contained 3 - dimethylaminomethylen-     ate and 4 -
dimethylaminomethylenimino - 3-  iminophenyl - N  - methylcarbamate (A 1)
50 methylphenyl - N - methylcarbamate (desig-  and N-(2- methyl - 4 -
chlorophenyl)-N',N'-     nated as compounds A 1 and A 3 in the
dimethylformamidine (B 2) in the weight ratio     Tables below) and
N-(2-methyl-4-chloro-  of 1:2, or 4 - dimethylaminomethylenimino- 110
phenyl) - N,N' - dimethylformamidine (desig-  3 - methylphenyl - N -
methylcarbamate     nated as compounds B 2 in the Tables below)  (A 3) and
N - (2 - methyl -4- chlorophenyl)- 55  and their salts, especially the
hydrochlorides.  N',N' - dimethylformamidine (B 2) in the     A preferred
weight ratio of carbamate A 1:  weight ratio of 1:1, and the results
obtained     formamidine B 2 (or their salts) is 1: 2 and  were compared
with those obtained with pre- 115     of carbamate A 3: formamidine B 2 (or
their  parations containing the single components.     salts) is 1: 1.
The preparations were applied in the form of 60    As stated above, it is a
particularly impor-  aqueous suspensions.          5
1,203,646                                         5
TABLE I                                                     Active
substance                                 The weight    in 100 litres of
Preparation           ratio of           spray broth         Evaluation of
contains             A: B                in grams           effect achieved
A 1+B 2                1: 2                   75                 100
A 3+B 2                1:1                    80                 100
A 1                                           75                  79.6
A 3                                           80                  82.2
B 2                                           80                  75.8
EXAMPLE 2                    ing  the  number  of  the  killed  mites
The following Table II gives the IC[err]  expressed   as  a   percentage
of  the  25     values of preparations of this invention and  total  number
of  mites  used  in  the 5  of a few hitherto known acaricides. These
test)  and  plotted  on  so-called  Log-     values were determined by
tests using round  Probit paper (probability ordinates and abscis-
pieces (18 mm  diameter) of bean leaves  sae). A line drawn through all the
points re-     punched out from the leaves, which were placed  presented a
straight line and the 50%  mor-  30     upside down on a sheet of foam
material in  tility values were read off in terms of the per- 10  Petri
dishes filled with water, and each piece  centage of the active substance.
was infested with 10 female spider mites. For    The superiority of the
preparations of this     the ovicidal tests the ova were obtained by
invention which contain 3 - dimethylamino-     leaving the female mites for
24 hours on the  methyleniminophenyl - N - methylcarbamate  35     test
pieces and then removing them. The mites  (A  1) to 4 -
dimethylaminomethylenimino- 15  and their ova were treated with 4 mg of
spray  3 - methylphenyl - N - methylcarbamate (A 3),     broth per cm[err],
using in each case 3 to 4 con-  in each case in admixture with N -
(2-methyl-     centration steps within the anticipated LC[err]    4 -
chlorophenyl) - N',N' - dimethylform-     range. In the adult tests 4
pieces of leaves  amidine (B 2) in a weight ratio of 1: 2 and  40
infested with a total of 40 adults, and for the  1:1, respectively, is
unquestionable because, 20  ovicide tests 3 pieces of leaves infested with
in contradistinction to the reference prepara-     about 200 ova were used,
and the mortility  tions, an approximately equivalent effect is     values
were calculated after 3 to 4, and 7 days  achieved upon all stages of the
pests.     respectively, (these mortility values represent- 



6                                     1,203,646
6                                           TABLE II
LC[err] in parts per million           Preparation           Weight
adulticidal          ovicidal            contains             ratio
effect              effect      Mixture according to      this invention
A 1+B 2               1 :2                 8.1                11.25
A 3+B 2               1 :1                12.2                15.7
Single components        A 1
2.9                21.4       A 3
8                  about 40       B2
62                   6.7     Reference preparations
0,0-dimethyl-S-2(ethylsulphinyl)-      ethylthiophosphate
0.75               24       0,0-dimethyl-N-methylcarbamoyl-
methyldithiophosphate                           2.3                27
0,0-dimethyldiethylamido-1-      chloro-crotonylphosphate
3.7                200       0,0-diethyl-2-isopropyl-4-methyl-
6-pyrimidinyl-thiophosphate                    14              about 400
0,0-diethyl-p-nitrophenyl-thiophosphate        13.7               310
1,1-bis-(p-chlorophenyl)-2,2,2-trichlorethane  19                  82
2,4,5,4'-tetrachlorodiphenylsulphone         2000                   1.2
P-chlorophenyl-p-chlorobenzene-sulphonate   2000                   20
WHAT WE CLAIM IS: -                     or R[err]+R[err] together with the
adjacent nitrogen      1. A pesticidal preparation which comprises  atom
represent a cyclic group that may con-  10    a carbamate of the general
formula      tain a further hetero atom, and
R[err] and R[err] each represents a hydrogen or
halogen atom or an alkyl or alkenyl group,                 [err]
or a salt thereof, in admixture or conjunction 



with a formamidine of the general formula  15  5
[err]       in which      R[err] represents an alkyl or cyclohexyl group,
R[err] and R[err] each represents an alkyl group in which              6
1,203,646                                       6
TABLE II                                                         LC[err] in
parts per million        Preparation            Weight
adulticidal           ovicidal          contains              ratio
effect              effect   Mixture according to   this invention
A 1+B 2               1 :2                   8.1                11.25
A 3+B 2               1 :1                  12.2                15.7
Single components     A 1                                               2.9
21.4     A 3                                               8
about 40     B 2                                              62
6.7  Reference preparations      0,0-dimethyl-S-2(ethylsulphinyl)-
ethylthiophosphate                                0.75               24
0,0-dimethyl-N-methylcarbamoyl-    methyldithiophosphate
2.3                27     0,0-dimethyldiethylamido-1-
chloro-crotonylphosphate                         3.7                200
0,0-diethyl-2-isopropyl-4-methyl-    6-pyrimidinyl-thiophosphate
14              about 400     0,0-diethyl-p-nitrophenyl-thiophosphate
13.7                 310     1,1-bis-(p-chlorophenyl)-2,2,2-trichlorethane
19                    82 



2,4,5,4'-tetrachlorodiphenylsulphone        2000                      1.2
p-chlorophenyl-p-chlorobenzene-sulphonate    2000                    20
WHAT WE CLAIM IS: -                       or R[err]+R[err] together with
the adjacent nitrogen    1. A pesticidal preparation which comprises  atom
represent a cyclic group that may con-  10  a carbamate of the general
formula       tain a further hetero atom, and
R[err] and R[err] each represents a hydrogen or
halogen atom or an alkyl or alkenyl group,           [err]
or a salt thereof, in admixture or conjunction
with a formamidine of the general formula  15       in which    R[err]
represents an alkyl or cyclohexyl group,    R[err] and R[err] each
represents an alkyl group in which          7
1,203,646                                          7        R[err]  and
R[err] each represents an alkyl group  any one of claims 1 to 5, containing
the carb-     containing up to 4 carbon atoms, or R[err] repre-  amate(s)
and formamidine(s) in the weight     sents a hydrogen atom and R[err]
represents an  ratio of from 1 to 5:1 to 10.     alkyl group containing up
to 4 carbon atoms,    7. A pesticidal preparation as claimed in or a salt
thereof.                           claim 6, containing the carbamate(s) and
form-  30       2. A pesticidal preparation as claimed in  amidine(s) in
the weight ratio of from  1:1     claim 1, which also contains a solid or
liquid  to 1:2.     carrier.                                        8. A
pesticidal preparation as claimed in       3. A pesticidal preparation as
claimed in  claim  1, and substantially as described in 10  claim 1 or 2,
which contains at least two carb-  Example 1 or 2 herein.
35     amates as defined therein or salts thereof.    9. A method of
controlling pests in a crop       4. A pesticidal preparation as claimed in
area, wherein the crop area is treated with a     any one of claims 1 to 3,
which contains at  preparation as claimed in any one of claims     least
two formamidines as defined therein or  1 to 8. 15  salts thereof.
10. A method as claimed in claim 9, and  40       5. A pesticidal
preparation as claimed in  conducted substantially as described in Ex-
any one of claims 1 to 4, containing 3 - di-  ample 1 herein.
methylaminomethyleniminophenyl - N-methyl-    11. A method of controlling
pests in a com-     carbamate or 4 - dimethylamino - methylen-  mercially
reared animal, wherein a prepara- 20  imino - 3 - methylphenyl - N  -
methyl-  tion as claimed in any one of claims 1 to 7  45     carbamate or a
salt thereof, in admixture or  is applied to a commercially reared animal.
conjunction with N - (2 - methyl - 4 - chloro-            ABEL & IMRAY,
phenyl) - N',N' - dimethylformamidine or a              Chartered Patent
Agents,     salt thereof.                                 Quality House,
Quality Court, Chancery Lane, 25    6. A pesticidal preparation as claimed
in                 London, W.C.2.            Printed for Her Majesty's
Stationery Office by the Courier Press, Leamington Spa, 1970.
Published by the Patent Office, 25 Southampton Buildins, London, WC2A lAY,
from                                    which copies may be obtained.    


