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N-SUBST PYRRO
INSECTICIDAL, ACARICIDAL AND MOLL.USCICIDAL AGENTS

Insects, acarina and mollusks destroy growing
and harvested crops. 1In the United States alone,
agronomic crops must compete with thousands of insect
and acarid species. Accordingly, there is ongoing

5 research to create new and more effective insecticides,
acaricides and molluscicides for the control of in-
sects, acarina and mollusks and for the protection of
plants from attack by insects, acarina and mollusks.
There is also ongoing research to create new insecti-

10 cides and acaricides to overcome the resistance
observed with several classes of 1nsecticida1 and
acaricidal agents.

The present invention describes N-substituted
carbonyloxyalkylpyrrole compounds which are useful as

15 insecticidal, acaricidal and molluscicidal agents for
the control of insects, acarina and mollusks and for
the protection of plants from attack by insects,
acarina and mollusks. )

This invention also relates to compositions

20 containing those compounds and methods for using those
compounds and compositions. Advantageously, it has
been found that the N-substituted carbonyléxyalkyl-
pyrrole compounds of the present invention, and compo-
sitions containing them, are effective insecticidal,

25 acaricidal and molluscicidal agents for the control of
insects, acarina and mollusks and for the protection of



20 EP-A-0 372 263 discloses pyrrol e conpounds havi ng insecti cidal,
acaricidal and nolluscicidal effects. Chem cal Abstracts, vol. 91, 1979,
abstracts no. 25 193167v discl oses pyrrol e-1-yl-nethyl -cycl opr opane-

car boxyl ate conpounds with acaricidal and insecticidal activity. EP-A-0 545
103 is“a docunment under Article 54(3) EPC 30 disclosing

1- (substituted)-thioal kyl pyrrol es. The present invention describes
N-substituted carbonyl oxyal kyl pyrrol e comp®unds whi ch are useful as

i nsecticidal, acaricidal and nolluscicidal agents for the 35 control of

I nsects, acarina and nol |l usks and for the protection of plants from attack

R s B T B T AT S ER AL M-S,
conpounds and The compcunds of the present invention are especially
useful for the control of tobacco budwornms.

The present invention provides a method for

‘5 controlling insects, acarina and mollusks by contacting
said insects, acarina and mollusks, their breeding
grounds, food supply or habitat with an insecticidally,
acaricidally or molluscicidally effective amount of a
formula I, N-substituted carbonyloxyalkylpyrrole

10 compound.

The present invention also provides a method
for protecting growing plants from attack by insects,
acarina and mollusks by applying to the foliage of saiad
plants or to the soil or water in which they are

15 growing an insecticidally, acaricidally or mollusci-
cidally effective amount of a formula I, N-substituted
carbonyloxyalkylpyrrole compound.

The N-substituted carbonyloxyalkylpyrrole
combounds of the present invention have the following

20 structural formula I:

X
Y W
25 0
7 |
RCHOC—Q
(I
30 wherein '
8

W 18 CN, NOz, 8(0) CF2R1 or CNRzR3.

Rl is hydrogen, F, Cl, Br, CF_.H, cclzn, CC1lFH, CF
00133

or

2 3



conpositions. Advantageously, it has been found that the N-substituted

car honyl oxyal kyl-pyrrol e conpounds of the present invention, and
conpositions containing them are effective insecticidal, acaricidal and
nmol | usci ci dal agents 45 for the control of insects, acarina and nol |l usks
and fof the protection of -2- plants fromattack by insects, acarina and
nol | usks. The conpounds of the present i nvention are espeC|aIIy useful for
the control of tobacco budworns. The presest «i nvention provides a net hod
for 5 controlling insects, acarina and nollusks by contacting said

I nsects, acarina and nDIIusks their breeding grounds, food supply or

habitat with an |nsect|C|daIIy
n is an integer of 0, 1 or 2:

Rz and 33 are each independently hydrogen,
c,-C, alkyl optionally substituted with one or
more halogen atoms, or
5 phenyl optionally substituted with one or more
halogen atoms,
No, groups,

cu groups,
. °1 alkyl groups optionally substituted
10 with one or more halogen atoms, or
C

1~C4 alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, CF

37 CN, noz, 8(0) c2231 or
phenyl optionally substituted with one or more
15 ‘halogen atoms,
NO, groups,
CN groups,

cl-ci alkyl groups optionally substituted'
with one or more halogen atoms, or
20 cl-c4 alkoxy groups optionally substituted
. with one or more halogen atoms;
Y is halogen, cr3 or
phenyl optionally substituted with one or more
halogen atoms,
25 Noz groups,
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
C,~C, alkoxy groups optionally substituted
30 with one or more halogen atoms;
Z is hydrogen, halogen or CF,;
R is hydrogen or ¢,-C 4 31kyl;:
Q is ¢ cycloalkyl opticnally substituted with one
or more C,~C_ alkyl groups,

176

35 2-c6 alkenyl groups, or

3~



acaricidally or nolluscicidally effective anount of a forrmula I,
N-substituted carbonyl oxyal kyl pyrrol e 10 conpound. The present invention
al so provides a nethod for protecting growing plants fromattack by

i nsects, acarina and nollusks by applying to the foliage of said plants or
to the soil or water in which they are 15 growi ng an insecticidally,
acaricidally or nollusci- cidally effective amunt of a formula I,
N-substituted carbonyl oxyal kyl pyrrol e conpound. The N-substituted

car bonyl oxyal kyl pyrrol e conpounds of the present
foll ow ng 20 structural formula I: [err] 25 30

i nventi on have the
wherein S

phenyl groups optionally substituted with one
or more halogen atoms,

No, groups,
CN groups,

5 cl-c‘

alkyl groups optionally substi-

tuted with one or more halogen

atoms, or

Cy

-C, alkoxy groups optionally substi-

tuted with one or more halogen

10 atoms;
CR.R C(O)Rs, or

475
CR_R_.C(O)A;

4°S

R,

01-

and Rs are each indépendently hydrogen,
Ce alkyl optionally substituted with one

15 or more halogen atoms,

C,

-cs alkoxy optionally substituted with one

or more halogen atoms,

Cy

~Ce alkylthio optionally substituted with

one or more halogen atoms, _
20 phenyl optionally substituted with one or

more halogen atonms,

CN groups,
NO, groups,

c,-c, alkyl groups optionally substi-
25 tuted with one or more halogen

atoms, or

€;-C,

alkoxy groups optionally sub-

stituted with one or more halogen

atoms, or

30

when R, and R, are taken together with the

atom to which they are attached may form a

3
with one to three C

174

C -cs cycloalkyl group optionally substituted
alkyl groups, C -c6

alkenyl groups or phenyl groups;

35 R, is C,~C, alkyl or

phenyl optionally substituted with one or more



|| Wis CN, NJerr], S(Oferr]CFlerr]Rerr] or CNRlerr]Rerr]; Rerr] is
hydrogen, F, O, Br, CF[err]H COJ[err]H COFH CFerr] or - 3-
integer of 0, 1 or 2; Rerr] and R err] are each independently hydrogen,
Clerr]-Cerr] alkyl optionally substituted with one or nore hal ogen atons,
) phenyl optionally substituted with one or nore hal ogen
groups, CN groups, C[err]-C%err] al kyl groups optionally

n

of 5 _
atons, NJ err]
substituted 10

10

15

20

25

30

35

with ©

halogen atoms,
CN groups, '
NO, groups,
cl-c‘.alkyl groups optionally substituted
with one or more halogen atoms, or
C;-C, alkoxy groups optionally substituted
with one or more halogen atoms:;
Alis OR, or NR,Rg; and
R7 and Rs are each indepepdently hydrogen or cl-cl
alkyl.
Preferred N-substituted carbonyloxyalkyl-
pyrrole compounds of the present invention are those
wherein

nis an

Or noreé hal ogen atons, or

8
W is CN, Noz, S(O)ncrzn1 or cunza :
Rl is hydrogen, F, Cl, Br, 0?23, c012n, CClFH, cr3 or
cc13:

n is an integer of 0, 1 or 2;
Rz and 33 are each independently hydrogen,
.c,=C, alkyl optionally substituted with one or

* ‘nore halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, CF,, CN, XNO,, S(O)ncrzn1 or
phenyl optionally substituted with one or more

halogen atoms,

1-

No, groups,
CN groups,

cl-c‘ alkyl groups optionally substituted



Cerr]-Cerr] al koxy groups optionally substituted with one or nore hal ogen
atons; X is halogen, CFlerr], OCN, NJerr], S(Oferr]CFerr]Rerr] or
phenyl optionally substituted with one or nore 15 hal ogen
atoms, N( err] groups, CN groups, Cferr]-Cferr] alkyl groups optionally
substituted with one or nore hal ogen atons, or 20

Cerr]-Cerr] al koxy groups optionally substituted with one or nore hal ogen
atons; Y is halogen, CF[err] or phenyl opti#orally substituted with one or
nore hal ogen atons, 25 NJ err] groups, CN groups,
Cerr]-Cerr] alkyl groups optionally substituted

with one or more halogen atoms, or
cifc‘ alkoxy groups optionally substituted
) with one or more halogen atoms;
Y is halogen, cr3 or
5 phenyl optionally substituted with one or more
halogen atonms,
No, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
10 with one or more halogen atoms, or
_c -C, alkoxy groups optionally substituted
with one or more halogen atoms;
Z is hydrogen, halogen or CFy;
R is hydrogen or c,-C, alkyl; and
15 Q is C;-Cq cycloalkyl optionally substituted with one
or more cl-cs alkyl groups,
cz'cs alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atoms,
20 noz groups,
CN groups,
cl-c4 alkyl groups optionally substi- .
tuted with one or more halogen
atoms, or _
alkoxy groups optionally substi-
tuted with one or more halogen
atoms.
More preferred formula I insecticidal,

acaricidal and molluscicidal agents are those wherein

b §

25 01-04

30 8
W is CN, Noz, S(O)nCF281 or CNRzk H
21 is hydrogen, F, Cl, Br, crzn, CCIzn, CCl1FH, cr3 or
0013:

n is an integer of 0, 1 or 2;

35 Rz and Rs are each independently hydrogen or



wi th one or nore hal ogen atons, or (Jerr]-Cferr] al koxy groups optionally
substituted 30 wi th one or nore hal ogen atons; Z is
hydr ogen, hal ogen or CF[err]; R is hydrogen or CJerr]-Clerr] alkyl; Qis
Cerr]-Cerr] cycloal kyl optionally substituted with one or nore

Cierr]-Cerr] al kyl groups, 35 Cerr]-Cerr] al kenyl groups,
or -4- phenyl groups optionally substituted with one or nore hal ogen
atons, N(J err] groups, CN groups, 5 -7 - Cerr]-Cerr] alkyl

groups optionally substi -

c,-C, alkyl option;lly substituted with one or
more halogen atoms;
X is €1, Br, cra or

phenyl optionally substituted with one or more

5 halogen atonms,
uoz groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
10 cl-c4 alkoxy gréups optionally substituted

with one or more halogen atoms;
Y is ¢c1, Br, cr3
phenyl optionally substituted with one or more

or

halogen atoms,
15 Noz groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
clfc‘ alkoxy groups optionally substitutead
20 with one or more halogen atoms;
Z is C1, Br or cr3;
R is hydrogen; and
Q is C,-C, cycloalkyl optionally substituted with one
or more °1'°5 alkyl groups,
25 cz-c6 alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atonms,
No, groups,
CN groups,
30 c,-C, alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
c,-C, alkoxy groups optionally substi-
tuted with one or more halogen
35 ' atoms.



tuted with one or nore hal ogen atons, or Clerr]-C(err] alkoxy groups
optkonaliy substi- tuted with one or nore hal ogen 10

atons, CRlerr]Rlerr]C(ORerr], or CRlerr]Rlerr] C(OA Rerr] and Rerr]
are each independently hydrogen, Cerr]-Cerr] alkyl optionally substituted

W th ohe 15

or nore hal ogen atons, Cerr]-Cerr]

optional Iy substituted with one or nore hal ogen atons, Cferr]-Cerr]
al kylthio optionally substituted with onegok nore hal ogen atons, 20

phenyl

optionally substituted with one or

10

15

20

25

30

35

Most preferred N-substituted carbonyloxy-
alkylpyrrole compounds of this invention which are
especially effective insecticidal, acaricidal and
molluscicidal agents are those wherein
W is CN;

X is C1, Br or
phenyl optionally substituted with one or more
halogen atonms,

No, groups,

CN groups,

alkyl groups optionally substituted
with one or more halogen atoms, or
ci-c‘ alkoxy groups optionally substituted
with one or more halogen atoms;
Y is €1, Br or CFy3
Z is Cl or Br; and
Q is C,-Cg cycloalkyl optionally substituted with-
. one or more cl-cs alkyl groups,
cz c alkenyl groups, oOr
phenyl groups optionally substituted with
one or more halogen atoms,
NO, groups,
CN groups,
alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
c.-C, alkoxy groups optionally substi-

1 4
tuted with one or more halogen

C1-C

01-04

atoms.
Exemplary of halogen hereinabove are fluo-

rine, chlorine, bromine and iodine.
Advantageously, it has been found that the

formula I compounds of the present invention are

especially useful for the control of tobacco budworms,

al kozy

mor e hal ogen atons, CN groups,

southern armyworms, two-spotted spider mites and slugs.



NO2 groups, Cerr]-Cerr] alkyl groups optionally substi- 25

tuted with one or nore hal ogen atons, or CJerr]-Cferr] al koxy groups
optionally sub- stituted with one or nore hal ogen atons, or 30

when R err] and Rlerr] are taken together with the atomto which they are
aftached may forma Clerr]-Cerr] cycloal kyl group optionally substituted
with one to three Jerr]-(Jerr] alkyl groups, (Jerr]-Cerr] al kenyl groups
or phenyl groups; 35 Rlerr] is CJemlg & kyl or phenyl optionally
substituted with one or nore

Formula I compounds may be prepared as shown
in Flow Diagram I.

5 FLOW DIRGRAM I
1. NaH
0 0
Y W | Il Y W
2. Rg-CNHCHOCCHg
10 ) 0
T CAID A
H - RCHNHCRg
(I _ (Iv)
15 1P0<x1)3
X . : X
Y. W Y. W
20 Q-COOH, NaOH
N o (V1) 7N
< RéHX
RCHOC-Q 1
(I (V¥
wherein
25 Ry is C,-C, alkyl optionally substituted with one to

three halogen atoms,
phenyl optionally substituted with one or two
halogen, CN, Noz, 01-04 alkyl, c1'°4 alkoxy
or CF, groups,
30 2- or 3-thienyl or
2= or 3=-furfuryl;
X, is Cl or Br; and '
W, X, ¥, 2, R and Q are as described hereinabove for
formula I.



-5- hal ogen atonms, CN groups, NJerr] groups, Cerr]-Cerr] alkyl groups
optikonaliy substituted 5 with one or nore hal ogen

atons, or Clerr]-(err] al koxy groups optionally substituted with one or
nmore hal ogen atons; Ais ORlerr] or NRlerr]Rlerr]; and Rerr] and R err]

are each |ndependently hydrogen or Cerr]-Cerr] 10 al kyl .
Preferred N-substituted carbonyl oxyal kyl - pyrrol e conpounds of the present
i nvention are those wherein 15 - 10Wis CN, NJerr],

S(O[err]CFlerr]Rerr] or CNRlerr]Rerr]; Rerr] is hydrogen, F, d, Br
CFlerr]H CO[err]H, COFN, CFlerr] or CC[err];

The appropriately substituted pyrrole of
formula II is reacted with an alkylating agent of
formula IXII in the presence of an alkali metal hydride
or an alkali metal C,~Cg alkoxide to form an N-alka-

5 noylaminomethyl or N-aroylaminomethylpyrrole of formula
IV, said formula IV aminomethylpyrrole is then reacted
with an excess of phosphorus oxychloride or phosphorus
oxybromide to form a i1-halomethylpyrrole of formula V.
S8aid 1-halomethylpyrrole is reacted with a carboxylic

10 acid of formula VI in the presence of an alkali metal
hydroxide, such as sodium or potassium hydroxide, to
form desired N-substituted carbonyloxyalkylpyrrole
compounds of formula I.

The N-substituted carbonyloxyalkylpyrrole

15 compounds of the present invention are effective for
controlling insects, acarina and mollusks. Those
compounds are also effective for protecting growing or
harvested crops from attack by insects, acarina and
mollusks.

20 ' Insects controlled by the formula I compounds
of this invention include Lepidoptera such as tobacco
budworms, cabbage loopers, cotton boll worms, beet
armyworms, southern armyworms and diamondback moths;
Homoptera such as aphids, leaf hoppers, plant hoppers

25 and white flies; Thysanoptera such as thrips; Coleop-
tera such as boll weevils, Colorado potato beetles,
southern corn rootworms and mustard beetles; and Ortho-
ptera such as locusts, crickets, grasshoppers and
cockroaches. Acarina controlled by the compounds of

30 this invention include mites such as two-spotted spider
mites, carmine spider mites, banks grass mites, straw-
berry mites, citrus rust mites and leprosis mites.
Mollusks controlled by the compounds of this invention
include gastropoda such as snails, slugs, cowries and

35 limpets. Advantageously, it has been found that the



nis an integer of 0, 1 or 2; Rerr] and R err] are each independently

hydr ogen;, 20 Cerr]-Cerr] alkyl optionally substituted with one
or nore hal ogen atons, or phenyl optionally substituted with one or nore
hal ogen atoms, NJerr] groups, 25 CN groups, (err]-Cerr]

al kyl groups optionally substituted with one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted with one or nore hal ogen
atons; 30 - X'is halogen, CF[err], O NJerr], S(Oferr]Crerr]Rerr]
or phenyl optionally substituted with one or nore hal ogen atons, NJ err]
groups, CN groups,
compounds of the present invention are especially
effective against tobacco budworm eggs and third-instar
larvae, southern armyworms, two-spotted spider mites
and slugs.
5 In practice generally about 10 ppm to 10,000
ppm and preferably 100 ppm to about 5,000 ppm of a
formula I N-substituted carbonyloxyalkylpyrrole com-
pound, dispersed in water or another liquid carrier, is
effective when applied to the plants, the crops or the
10 soil in which said crops are growing to protect said
crops from attack by insects, acarina and mollusks.

The formula I compounds of. this invention are
also effective for controlling insects, acarina and
mollusks, when applied to the foliage of plants and/or

15 to the soil or water in which said plants are growing
in sufficient amount to provide a rate of from about
0.1 kg/ha to 4.0 kg/ha of active ingredient.
N While the compounds of this invention are
effective for controlling insects, acarina and mollusks
20 when employed alone, they may also be used in combina-
tion with other bioclogical chemicals, including other
insecticides, acaricides and molluscicides. For
example, the formula I compounds of this invention may
be used effectively in conjunction or combination with
- 25 pyrethroids, phosphates, carbamates, cyclodienes,
endotoxin of bacillus thuringiensis (Bt), formamidines,
phenol tin compounds, chlorinated hydrocarbons, ben-
zoylphenyl ureas and the like.

The compounds of this invention may be

30 . formulated as emulsifiable concentraﬁes, flowable
concentrates, or wettable powders which are diluted
with water or other suitahle polar solvent, generally
in situ, and then applied as a dilute spray. 8aid com-
pounds may also be formulated in dry compacted gra-

35 nules, granular formulations, dusts, dust concentrates,



35 Cerr]-Cerr] alkyl groups optionally substituted

with one or nore halogen atons, or (Jerr]-Clerr] al kozy groups optionally
substituted with one or nore hal ogen atons; Y is hal ogen, CF[err] or 5
phenyl optionally substituted with one or nore hal ogen atoms, N[ err]
groups, CN groups, Cerr]-C(err] alkyl groups optionally substituted 10
with one or nore halogen atons, or (Jerr]-Clerr] al koxy groups optionally

squtituted with one or nore hal ogen atonst2 Zis hydrogen, hal ogen or
CFlerr];

suspension concentrates, microemulsions and the like
all of which lend themselves to seed, soil, water
and/or foliage applications to provide the requisite
plant protection. B8uch formulations include the

5 compounds of the invention admixed with inert, solid or
liquid diluents.

For example, wettable powders, dusts, and
dust concentrate formulations can be prepared by
grinding and blending together about 25% to about 85%

10 by weight of formula I compounds and about 75% to about
15% by weight of a solid diluent such as bentonite,
diatomaceous earth, kaolin, attapulgite, or the like,
about 1% to 5% by weight of a dispersing agent such as
sodium lignosulfonate, and about 1% to 5% by weight of

15 a nonionic surfactant, such as octylphenoxy polyethoxy
ethanol, nonylphenoxy polyethoxy ethanol or the like.

A typical emulsifiable concentrate can be
prepared by dissolving about 15% to about 70% by weight
of ;n N-substituted carbonyloxyalkylpyrrole compound in

20 about 85% to about 30% by weight of a solvent such as
isophorone, toluene, butyl cellosolve, methyl acetate,
propylene glycol monomethyl ether, or the like and
dispersing therein about 1% to 5% by weight of a
nonionic surfactant such as an alkylphenoxy polyethoxy

25 alcohol.

An especially effective method for control-
ling terrestrial gastropods with the formula I com-
pounds of the invention, is to proffer the active
molluscicidal material in the form of a bait formula-

30 tion. These bait formulations can be widely varied but
generally contain about 1% to 20% by weight of the
active ingredient, about 40% to 50% by weight of a
solid edible nutritive substance, about 5% to 10% by
weight of a carbohydrate source such as sugar,

35 molasses, corn syrup or the like and the remainder of



R is hydrogen or (Jerr]-Clerr] alkyl; and 15 Qis (err]-Cerr]
cycloal kyl optionally substituted with one or nore CJerr]-Cerr] alkyl
groups, (Jerr]-Cerr] al kenyl groups, or phenyl groups optionally

'substituted with one or nore hal ogen atons, 20 NJ err]
groups, CN groups, (err]-Cerr] alkyl groups optionally substi- tuted with
one or nore hal ogen atons, or 25 Cerr]-Cerr] al koxy
groups optionally substi- tuted with one=oa3nmere hal ogen atons. Mre
preferred formula |I insecticidal, acaricidal and nolluscicidal agents are

t hose wherein 30 S

the formulation, i.e. about 30% to 50% by weight of
water or other comsumable liquid.
' In order to facilitate a further under-
standing of the invention, the following examples are
5 presented to illustrate more specific details thereof.
The invention is not to be limited thereby except as
defined in the claims.

EXAMPLE 1
10 Preparation of [3-Bromo-5-(p-chlorophenyl)-4-cyano-
2=(trifiuvoromethyl)pyrrol-i-ylimethyl cyclopropane-
carboxylate
Br CN
15
/IR + [>—cooH + NaoH ——
Fa N
| C1
- CHEBP
Br CN
20
!/ \
Fa N
k . cl
0
—0
25 :

4-Bromo=-1- (bromomethyl)-2-(p~chlorophenyl)~
5« (trifluoromethyl)pyrrole-3-carbonitrile (2.21 g, 4.99
mmol) is added to a mixture of cyclopropanecarboxylic
30 acid (0.52 g, 6.04 mmol) and sodium hydroxide (0.24 g,
6.0 mmol) in N,N-dimethylformamide. The reaction
mixture is stirred overnight at room temperature,
diluted with water and extracted with ethyl acetate.
The combined organic extracts are washed sequentially
35 with water and brine, dried over Mgso, and concentrated



|| Wis CN, NJerr], S(Oferr]CFlerr]Rerr] or CNRlerr]Rerr]; Rerr] is
hydrogeny F, O, Br, CF[err]H CCerr]H CCOFH CF[err] or CO[err]; nis

an integer of 0, 1 or 2; 35 Rlerr] and Rl err] are each independently

hydrogen or -7- (Jerr]-Cerr] alkyl optionally substituted with one or

nore hal ogen atons; X is O, Br, CF[err] or phenyl optionally substituted

with one or nore 5 hal ogen atons, N(J err] groups, CN groups,
- 14 -

in vacuo to obtain a brown oil. The oil is triturated
with hexanes to obtain an off white solid. Recrystal-
lization of the solid from 2-propanol gives the title

product as tan needles (1.3 g, mp 122°-123%c).

5 Using essentially the same procedure, but
employing the appropriately substituted 1-(halo-
methyl)pyrrole and carboxylic acid, the following
compounds are obtained:




Cerr]-Cerr] alkyl groups optionally substituted with one or nore hal ogen
atoms, or’ 10 Cerr]-Cerr] al koxy groups optionally
substituted with one or nore hal ogen atonms; Y is C, Br, CFlerr] or phenyl
optionally substituted with one or nore hal ogen atons, 15

NO err] groups, CN groups, ([err]-Clerr] alkyl groups optionally
substituted with one or nore hal ogen atons, or (Jerr]-Clerr] al koxy groups
optionally substituted 20 - 15 -with one or nore hal ogen
atons; Zis O, Br or CF[err]; Ris hydrogen; and Qis (Cerr]-Cerr]

cycl oal kyl optionally substituted with one or nore (Jerr]-Clerr] alkyl

gr oups,

Y X
Z N u
(!lHal)-C—-ﬂ
L

10

W X Y Z mp°C
15
. C1 CN Br CFgy 120.0 - 121.5
20 -—7<<:::>-c1 CN €1 CF, 104 - 105

25 CF3 CN Cl Cl 87 - 89

KA AN

35 124 - 125

K

Cl CN Br CFy,

CeHs

40 Cl CN Br CFy 51 - 56



25

gr oups,

supsti-. tuted with one or

30

) Cerr]-Cerr] al kenyl
optionally substituted with one or nore hal ogen atons, NJ err] groups, CN
Cerr]-Cerr] alkyl groups optionally

groups, or phenyl groups

nore hal ogen atons, or (ferr]-Cferr] al koxy

groups optionally substi- tuted with one or nore hal ogen 35

at ons.

and

10

15

20

25

30

. Most preferred N-substituted carbonyl oxy- al kyl pyrrol e conpounds
of this invention which are especially effigt« ve i nsecticidal, acaricidal

W

C1

Cl

Cl

.

Cl

.

CN

CN

CN

Br

CN

CN

Cl

Br

Cl

CN

Cl

c1

mp°C

121 - 122

105 - 106

105 - 106
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ﬁDIIuscicjdaI agents are those wherein 5 Wis CN, Xis O, Br or
phenyl optionally substituted with one or nore hal ogen atons, NJ err]

groups, 10 CN groups, (err]-Cerr] alkyl groups optionally
substituted with one or nore hal ogen atons, or Clerr]-C[err] al koxy groups
optionally substituted with one or nore hal ogen atons; 15 Yis d, Br

or CFlerr]; Zis O or Br; .and Qis (err]-Cerr] cycloal kyl optionally
substituted with one or nore Cferr]-CferrR7akkyl groups, Clerr]-Clerr]

al kenyl groups, or 20 phenyl groups optionally substituted
with
EXAMPLE 2
Inge de ac de ev tion

The following tests show the efficacy of the
compounds as insecticides and acaricides. The evalua-
itons are conducted with solutions of test compounds
dissolved or dispersed in 50/50 acetone/water mixtures.

5 The test compound is technical material dissolved or
dispersed in said acetone/water mixtures in sufficient
amounts to provide the concentrations set forth in
Table I below. o

All concentrations reported herein are in

10 terms of active ingredient.  All tests are conducted in
a laboratory maintained at about 27°C. The rating
system employed is as follows:

Rating system
15
0 = no effect § = 56-65% kill
) 1 = 10-25% kill 6 = 66-75% kill
2 = 26-35% kill 7 = 76-85% kill
3 = 36-45% kill 8 = 86-99% kill
20 4 = 46-55% kill 9= 100% kill
- = no evaluation
The test species of insects and acarina used
in the present evaluations along with specific test
procedures are described below.
25

Spodoptera eg;dag;a 3rd instar larvae, southern army-
worm
A sieva lima bean leaf expanded to 7 to 8 cm

in length is dipped in the test suspension with agita-
30 tion for 3 seconds and placed in a hood to 4ary. The

leaf is then placed in a 100x10 mm petri dish con-

taining a damp filter paper on the bottom and 10 3rad

instar caterpillars. The dish is maintained for S days



one or nore hal ogen atoms, NJ err] groups, CN groups, (err]-Cerr] alkyl

groups optionally substi- 25 tuted with one or
nore hal ogen atons, or (Jerr]-Clerr] alkoxy groups optionally substi- tuted
with one or nore hal ogen atons. 30 - Exenpl ary of hal ogen

her ei nabove are fluo- rine, chlorine, bromne and iodi ne. Advantageously,

it has been found that the fornula |I conpounds of the present invention are
especial ly useful for the control of tobBadd budworms, 35 sout hern
arnywor ns, two-spotted spider mtes and sl ugs.

before observations are made of mortality, reduced
feeding or any interference with normal moulting.

Tetranychus urticae (OP-resistant strain), 2-spotted
5 spider mite

8ieva lima bean plants with primary leaves

expanded to 7 to 8 cm are selected and cut back to one
plant per pot. A small piece is cut from a leaf taken
from the main colony and placed on each leaf of the

10 test plants. This is done about 2 hours before treat-
ment to allow the mites to move over to the test plant
and to lay eggs. The size of the cut piece is varied
to obtain about 100 mites per leaf. At the time of the
treatment, the piece of leaf used to transfer the mites

15 is removed and discarded. The mite~-infested plants are
dipped in the test formulation for 3 seconds with
agitation and set in the hood to dry. Plants are kept
for 2 days before estimates of adult kill are made.

20 - Empoasca abrupta, adults, western potato 1eifhopper
A Sieva lima bean leaf about 5 cm long is
dipped in the test formulation for 3 seconds with
' agitation and placed in a hood to dry. The leaf is
placed in a 100x10 mm petri dish containing a moist
25 filter paper on the bottom. About 10 adult leafhoppers
are added to each dish and the treatments are kept for
3 days before mortality counts are made.

Heliothis virenscens, 3rd instar tobacco budworm

30 | Cotton cotyledons are dipped in the test
formulation and allowed to dry in a hood. VWhen 4ary,
each is cut into quarters and ten sections placed
individually in 30 mL plastic medicine cups containing
a 5 to 7 mm long piece of damp dental wick. One 3rd

35 instar caterpillar is added to each cup and a cardboard



-9- Formula | conpounds may be prepared as shown in Flow Diagram|. 5
FLOWD AGRRM | [err] 10 15720 (V) wherein 25 Rlerr] is (err]-derr]
al kyl optionally substituted with one to three hal ogen atom phenyl
optionally substituted with one or two halogen, CN, NJerr], (err]-Cerr]
alkyl, Cerr]-Cerr] alkoxy or CF[err] groups, 30 2- or 3-thienyl
or

- 19 -

1i4 placed on the cup. Treatments are maintained for 3
days before mortality counts and estimates of reduction
in feeding damage are made.

5 Heliothis virenscens, tobacco budworm egqg
_ Tobacco budworm eggs are collected on cheese-

cloth in the rearing colony. This cheesecloth is cut
into 10 mm to 20 mm squares containing about 50-100
eggs per square. EBach square is dipped in the test

10 formulation and placed on a separate cotton cotyledon,
previously dipped in the test formulation. The treat-
ments are dried, transferred into an 8 ounce Dixie® cup
(240 mL, 6 cm high, top dAiameter 9.5 cm, bottom diame-
ter 8 cm) containing a 5 cm length of damp cotton

15 dental wick and covered with a clear plastic 1lid.
Treatments are maintained for three days before morta-
litj-counts are made.

Digé;gtgc undecimpunctata howardi, 3rd instar southern
20 corn rootwornm
One cc of fine talc is placed in a 30 nL
wide-mouth screw-top glass jar. One mL of the appro-
priate acetone test solution is pipetted onto the talc
80 as to provide 1.25 mg of active ingredient per jar.
25 The jars are set under a gentle air flow until the
acetone is evaporated. The dried talc is loosened, 1
cc of millet seed is added to serve as food for the
insects and 25 mL of moist soil is added to each jar.
The jars are capped and the contents thoroughly mixed
30 on a Vortex Mixer. Following this, ten 3rd instar
rootworms are added to each jar and the jars are
loosely capped to allow air exchange for the larvae.
The treatments are held for 6 days before mortality
counts are made. Missing larvae are presumed dead,
35 since they decompose rapidly and can not be found. The



2- or 3-furfuryl; Xerr] is d or Br; and W X Y, Z, R and Q are as

descri bed herei nabove for fornula I. - 10 - The appropriately
substituted pyrrole of formula Il is reacted with an al kyl ati ng agent of
formula Il in the presence of an alkali netal hydride or an al kali netal
Cerr]-Cerr] alkoxide to forman Nalka- 5 noyl am nonet hyl or

N- ar oyl am nonet hyl pyrrole of formula IV, said formula IV am nonet hyl pyrrol e
is then reacted with an excess of phosphar?g axychl ori de or phosphorus
oxybrom de to forma 1-hal onet hyl pyrrole of fornula V. Said

1- hal omet hyl pyrrole is reacted with a carboxylic

concentration used in this test corresponds to approxi-
mately 50 kg/ha.

5 The data obtained for the above described
evaluations are reported in Table I.



10 acid of formula VI in the presence of an alkali netal hydroxide,
such’ as sodi um or potassi um hydroxide, to formdesired N-substituted

car bonyl oxyal kyl pyrrol e conpounds of formula I. The N-substituted

car bonyl oxyal kyl pyrrol e 15 conpounds of the present invention are
effective for controlling insects, acarina and nol | usks. Those conpounds
are also effective for protecting growi ng or harvested crops from attack by
i nsects, acarina and Jusks. 20 - 21 = I nsects controlled by the -
formula I conpounds id invention include Lepidoptera such as tobacco
budwor ns, cabbage | o ojcost on bol | eorns, bee®é arnyworm®, southern
arnywor ns and di anon ths; Honoptera such as aphids, |eaf hoppers,

pl ant hoppers 25 wad White flies; Thysanoptera such as thrips; Col eop-
tera such as boll weevil s,slo%or ado potgto beetl eg, &
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sout hern corn rootworns and nustard beetles; and Ortho- ptera such as

| ocusts, crickets, grasshoppers and cockroaches. Acarina controlled by the
conmpounds of 30 this invention include mtes such as two-spotted
spider mtes, carmne spider mtes, banks grass mtes, straw berry mtes,
citrus rust mtes and leprosis mtes. Ml lusks controlled by the conpounds
of this invention include gastropoda such as snails, slugs, cowies and 35
| i npets. Advantageouglsy, it has been founghktdat the conmpounds of the
present invention aﬁeogp cially effective agai nst tobacco budworm eggs and
third-instar Iarvaeg gpern arnywor s, two-spm®ted spide¥ nites and

slugs. 5 .ggl practice generally about 10 ppmto 10, 000
w & :
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ppm and preferably 100 ppmto about 5,000 ppmof a fornula I N-substituted
carbonyloxyalkylpyrrole com pound, dispersed in water or another liquid
carrier, is effective when applied to the plants, the crops or the 10

soil in which said crops are growing to protect said crops fromattack by
I nsects, acarina and nol |l usks. The forrmula | conpounds of-this invention
are also effective for controlling insects, acarina and nol | usks, when
applied to the foI| e.of pl ants and/or-153 - to the soil or water in
which said plants B ggromnng in sufficientpnamount {0 provide a rate of
fromabout 0.1 kg/§ . @ kg/ ha®™of activegingredi gnt. Wile the conpounds
of this invention a Mo f ective for controlling insects, acarina and
nol | usks 20 enployed al one, they nmay al so be used i n conbi na-
tion with other b|oIo ol echem cal s, including othgr insecticides,

acarici des and nDI QJ i des. For
SEE
2

~100_
o
9
9
9

obacco Bu

-Bgg_

(ppm)
000
9
8
o
0

10
0
9

(ppm)

10

0
0
9
7
9

TABLE I (Continued)

(ppm)

1,000 100
9 -]
9 9
9 9
9 9

OP. Res.
gouthern Armyworm __Mites _ Leafhopper
(ppm)
_}_0_93 100
9 )
9 0
9 8
9 0

L o ™
O~ ] 0 1
<] bt 18P et
P OM~O oos OH-O
™o He 1R I HEB~ Mt R
0 O~ vOHﬁu O>ri OO0
1= 0 ) O | K -IIO-IE
i SN anno F-ER°E-
1 8 D1 A oL [ T
L~ Q& § O ™0 Oort vl H t Ot ©
B9 &gﬁﬁ - BN mgmnu
OR -~ ~0 HiIr0 ~wOSa~awh
o~ 0 I Puet Do Ve 00 f urdi 1 O
Q=0 wLMNOO |~u= NO et O
-v-lh” 11 8 L2 nwomN 11 .8 04
[~ M1 OwPrid P~ OTP-AMNS
Q) e D M1 O > oI &0 H1 OP>e0Dd
1 1 @ O~HA& BN~M Oaﬂ.ﬁay
NN ~<H~0P Ol iy et OB
~08 S ™m0 0 HOMMO A >HaOM™0
MM OHOHAQA aAagdgded UHOHRAL
<ES A235H L83F A3ansh
-~ 0 =% M0 -0 0,0 -0 Pt D



exanple, the formula I conpounds of this invention may be used effectively
in conjunction or conbination with 25 pyret hroi ds, phosphates,

car bamat es, cycl odi enes, endotoxin of bacillus thuringiensis (Bt),

f or mam.di nes, phenol tin conmpounds, chlorinated hydrocarbons, ben-

zoyl phenyl ureas and the |ike. The compounds of this invention may be 30
formul ated as enul sifiable concentrates, .fl‘owabl e concentrates, or wettable

powders which are 1il wi th water or -otdeer=suitable polar solvent,
generally in situ, tHen applied as a dilute spray. Said com pounds may
al so be fornul at ed8£§ cBnpacted gra- 35 nul es, granul ar
formul ati ons, dusts, t} concentrates, - 12 -

Q .
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suspensi on concentrates, mcroenulsions and the like all of which |end

t hensel ves to seed, soil, water and/or foliage applications to provide the
requi site plant protection. Such formulations include the 5 conmpounds
of. the.invention adm xed with inert, solid or liquid diluents. For exanple,
wettabl e powders, dusts, and dust concentrate fornul ati ons can be prepared
by grinding and bl endi ng toget her about 25%to about 85% 10 by wei ght
of fornmula | conpounds and about 75%to <«al@sit-= 15% by wei ght of a solid

di l uent such as bentonite, diatomaceous earth, kaolin, attapulgite, or the
| i ke, about 1%to 5% by weight of a dispersing agent such as sodi um

| i gnosul fonate, and about 1@6to 5% by wE!l!EL!i.lS a noni onic
surfactant, suchpws b | g \
pol yet hoxy et ha

The test compound is weighed and diluted in
5 acetone to achieve the desired concentration, and 1.0
nL of each test solution is added to 0.65 g of unpro-
cessed bran. The acetone is then removed by evapora-
tion. The bait composition is prepared by mixing the
_ above-said treatad unprocessed bran with 0.35 mL of a
10 12% molasses solution. The thus-prepared bait composi-
tion is placed into the 1lid of a 1 og jar which is then
placed onto the bottom of an 8 02 waxed paper cup which
has been lined with wet filter paper. Each cup is then
infested with 8 slugs. A control cup which contains 0%
15 test compound in the bait composition is also prepared
and infested. Test treatments are examined daily for 6
days and feeding and mortality rates are recorded. The
data obtained are reported below.

20 % Mortality of
Arion subfuscus
: (% Bait)
- Compound . =~  5.0% 2.0% 0.15%
_ (2,3,5-Tribromo~4~cyano~- 75 100 88
25 pyrrol-1~yl)methyl cyclo-

propanecarboxylate



prepared by dissolving about 15%to about 70% by wei ght of an N-substituted

car bony3o®/8-408 pyrrol e conpound in 20 about 85%to about 30% by

wei ght of a sol vent such as isophorone, toluene, butyl cellosolve, nethyl

-acet ate,—propytenegtycol nononethyl ether, or the |ike and di spersing

ther by wei ght of a nonionic surfactant such as an

alky ﬁ Iﬁ y 25 al cohol . An especially effective nethod for
ontr ding wersesirial gastropods with 2&e-formula | com pounds of the

|nvent|on Is to proffer the active nolluscicidal material in the formof a
bai t fornula- 30 tion. These bait fornulations can be wdely varied -
but generally contain about 1% to 20% by wei ght of the active ingredient,
about 40%to 508 IKLMMYht of a solid edible nutritive substance, about 5%
to 10% by wei ght of a carbohydrate source such as sugar,

1. A compound characterized by the
structural formula

X
Y W
7N
RCHOC—-Q
wherein
8

W is CN, Noz, 8(0) crzn1 or cnnzna.
R1 is hydrogen, F, Cl, Br, crzn, cCl n, CClFH, cr3 or
cCl 3 H

n is an integer of 0, 1 or 2;
Rz and Rs are each independently hydrogen,
cl-c4 alkyl optionally substituted with one or
more halogen atoms, or .
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
cl-c‘ alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, crs, CN, Noz, B(O)ncrzR1 or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,~-C, alkyl groups optionally substituted

1 74
with one or more halogen atoms, or

This Sheet Has Been Reﬂ




forﬂuLaL+eﬁ~’r””7§iiﬁ

I|qU|d
the
deta

nol asses, corn syrup or the like and the renai nder of - 13 -

t he

30% to 50% by wei ght of water or other consumabl e

aC|I|tate a further under- standing of the invention,
s are 5 presented to illustrate nore specific
sTh é |nvent|on Is not to be [imted thereby except as

deflned I n the clalns Preparati on of
[ 3- Br ono- 5- ( p- chlorophenyl)-4-cyano- 2- t=r 27| wor onmet hyl ) pyrrol - 1-yl ] net hyl
cycl opropane- carboxylate [err] 15

c,-C

1S4 alkoxy groups optionally substituted

with one or more halogen atoms;
Y is halogen, cr3 or
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
c1 c‘ alkyl groups optionally substituted
with one or more halogen atoms, or

C,-C, alkoxy groups optionally substituted

1 "4

with one or more halogen atoms;
Z is hydrogen, halogen or CF,;
R is hydrogen or c,~C, alkyl:;
Q is C,~Cq cycloalkyl optionally substituted with one
or more c1'°s alkyl groups,
cz-cs alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atonms,

No, groups,

CN groups,

c,-c, alkyl groups optionally substi-
tuted with one or more halogen
atoms, or

°1'°4 alkoxy groups optionally substi-
tuted with one or more halogen
atoms,

CR‘RSC(O)R‘, or
CR‘R C(O)A;

R4 and R, are each independently hydrogen,
alkyl optionally substituted with one
or more halogen atoms,

1 6

1
or more halogen atoms,

C,~Cg alkylthio optionally substituted with

one or more halogen atoms,
This Sheet Has Been R

AN

i

C,~Cq alkoxy optionally substituted with one



20 25—4-£#anul_LbL___nethyI) 2- (p-chl orophenyl ) -
oronet h I)pyrrole 3-carbonitrile (2.21 g, 4.99 nmol ) is added to a

Hmt@u !m ﬂ"anecar boxylic 30 acid (0.52 g, 6.04 nmmol) and
SOdI 24 g, 6.0 mmol) in N, N-dinethylformam de. The reaction

m xture is stlrred *overni ght at roomtenperature, diluted with water and
extracted with ethyl acetate. The conbi ned organic extracts are washed
sequentially 35 with water and brirme,28rted over MySg-err] and
concentrat ed - 14 - in vacuo to obtain a brown oil. The oil is
triturated with hexanes to obtain an off white solid. Recrystal-

phenyl optionglly substituted with one or
more halogen atoms,
CN groups,
NO, groups,
¢,-C, alkyl groups optionally substi-
tuted with one or more halogen

atoms, or
cl-c4 alkoxy groups optionally sub-
stituted with one or more halogen
atoms, or
when R‘ and Rs are taken together with the
atom to which they are attached may form a

03-0 cycloalkyl group optionally substituted

with one to three ci-c‘ alkyl groups, C,-C¢
alkenyl groups or phenyl groups;
Rs is c1 4 alkyl or

phenyl optionally substituted with one or more
halogen atoms,
CN groups,
NO, groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
¢,-¢, alkoxy groups optionally substituted
with one or more halogen atoms;
A is OR, or NR.R.; and
R7 and Rs are each independently hydrogen or cl-c4
alkyl.

2. The compound according to claim 1
wherein
Q is C,y=Cq cycloalkyl optionally substituted with one
Oor more cl-cé alkyl groups,
cz-c6 alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atoms,

No, groups,

This Sheet Has BeenRe[ilaced




lization of the solid from 2-propanol gives the title product as tan
needl es ‘(1.3 122[err]-123[err]C). 5 Usi ng essentially
procedure, but enploying the appropriately substituted 1-(hal o-

met m\“\m carboxylic acid, the follow ng compounds are obt ai ned:
“ m 035 40

- 29 =

CN groups,

cl-c‘_alkyl groups optionally substi-
tuted with one or more halogen
atoms, or

C;-C, alkoxy groups optionally substi-
tuted with one or more halogen

atoms.

3. The compound according to claim 3

wherein
R, and R, are each independently hydrogen or
c,-C, alkyl optionally substituted with

one or more halogen atoms;
X is c1, Br, 0?3
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is c1, Br, CI-‘3
phenyl optionally substituted with one or more

or

01-C4

or

halogen atoms,

NO, groups,

CN groups,

c1 4 alkyl groups optionally substituted
with one or more halogen atoms, or

-C, alkoxy groups optionally substituted
with one or more halogen atoms;

z is Cl, Br or CF,; and

R is hydrogen.

C:
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[err] o 15 20 25 30 - 17 - EXAMPLE 2 Insecticide and acari ci de

eval uati'ons The follewi ng tests show the efficacy of the conpounds as
i nsecticides and acaricides. The eval ua-

A

4. The compound according to claim 3
wherein

W is CN;
X is €1, Br or
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is C1, Br, or CF,; and |
Z is Cl or Br.

5. The compound selected from the group
consisting of [3~-chloro-5-(p-chlorophenyl)-4-cyano-2-
(trifluo:o-methyl)pyrroi-i-yl]methyl cyclopropanecar-
hoxylate. .
[s-bromo-s-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yl]lmethyl cyclopropanecarboxylate;
[3-bromo-5-(é-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yl]methyl i-methylcyclopropane-
carboxylate; ’

[3~-bromo-5- (p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1i-ylimethyl cyclohexanecarboxylate;
[3-bromo-s-(p-ehlorophenyl)-4-cyano—2-(trifluoro-
methyl)pyrrol-1~-yl]methyl l-phenylcyclopropane-
carboxylate;

[2, 3-dichloro-4-cyano-5-(alpha,alpha,alpha-tri-
fluoro-p—tolyl)pyrrol-l-yl]methyl cyclopropane-
carboxylate; and
(2,3,5-tribromo~4~cyanopyrrol-i~-yl)methyl cyclo-
propanecarboxylate.

This Sheet Has Been Repl
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Itons are conducted with solutions of test conpounds dissolved or dispersed
Fﬂ—56+56—acet0nefmﬁter m xtures. 5 The test conpound is technical

or dispersed in said acetone/water mxtures in
j mﬁ || “ to provide the concentrations set forth in Table |
cen rations reported herein are in 10 _ terms of active
i ngr edi ent . tests are conducted in a | aboratory mai ntai ned at about 27
[err]C. The ratlng system enpl oyed i s as-f@klews: Rating System 15 0 = no
- effect 5 =56-65%kill 1 = 10-25%Kkil]l 6 = 66-75%
kKill 2 = 26-35% kil | 7 = 76-85%Kkill 3 = 36-45% kil | 8
= 86-99% ki ll 20 4 = 46-55% kil | 9 = 100% ki |
6. A method for controlling insects, acarina
and mollusks which is characterized by contacting said
insects, acarina and mollusks their breeding grounad,
food supply or habitat with an insecticidally,
acaricidally or molluscicidally effective amount of a

compound having the structural formula

X
Y W
N
z
RCHOC—Q
wherein
[
W is CN, NOZ' 8(0) C? R or 0822R3:
R, is hydrogen, F, c1, Br, CF n, cc1zn, CClFH, CF, or
CCI

n is an integer of 0, 1 or 2;
Rz and R3 are each independently hydrogen,
¢,-C, alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, CF,, CN, NO,, 8(0) CF,R, or
phenyl optionally substituted with one or more
halogen atonms,
NO, groups,

N roups
CN g Ps, I‘ his Sheet Has Been Rerlac
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no evaluation The test species of insects and acarina used in the
present ev

_Lﬂlqnl tera ‘eridania 3rd instar |arvae, southern army- worm A
silel _ ﬂ?l f expanded to 7 to 8 cmin length is dipped in the test
susperfsi .an w

| ong with specific test procedures are descri bed

ta- 30 tion for 3 seconds and placed in a hood to

dry. The leaf is then placed in a 100x10 nmpetri dish con- taining a danp

filter paper on the bottomand 10 3rd insta <aterpillars. The dishis

mai nt ai ned for 5 days bef ore observations are made of nortality, reduced
c,-c, alkyl groups optionally substituted

with one or more halogen atoms, or
C,=C4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is halogen, CP, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
cx groups,
c,-Cc, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy qroups optionally substituted
with one or more halogen atoms;
2 is hydrogen, halogen or CF,;
R is hydrogen or c,-C, alkyl:
Q is C,-Cq cycloalkyl optionally substituted with one
or more cl-c alkyl groups,
) 2 6 alkenyl groups, orx
phenyl groups optionally substituted with one
or more halogen atoms,
No, groups,
CN groups,
c,-C, alkyl groups optionally substi-

1 74
tuted with one or more halogen

1 74

‘atoms, or
cl-c‘ alkoxy groups optionally substi-
tuted with one or more halogen
atons,
CR_.R c(O)R‘, or

4
CR,R_.C(O)A;

R and ; sare each independently hydrogen,
C,-C¢ alkyl optionally substituted with one
or more halogen atoms,
C,-Cq alkoxy optionally substituted with one

"

or more halogen atoms,




feeding or any interference with normal noulting. Tetranychus urticae
(CTlre§T§rant—strafﬂ} 2-spotted 5 spider mte Sieva lim bean

col*ony an on each | eaf of the 10 test plants. m E
about 2 hours before treat- nent to allowthe mtes to nove o

test plant and to |lay eggs. The size of thé3cut piece is varied to obtaln
about 100 mites per leaf. At the time of the treatnent, the piece of |eaf
used to transfer the mtes 15 is removed and di scarded. The

201 tation and set ip the Hoshe: SRYSeRP RPEAEPETRT, supar Tt SRR o
estimates of adult kill are nadse 89 more hakogeasaxomis,upta, adults,
western potato | eafhopperphenyl optionally substituted with one or
more halogen atoms,
CN groups,
NOo, groups,
ci-c‘ alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
c,-¢, alkoxy groups optionally sub-
stituted with one or more haleogen
atoms, or
when R4 and R, are taken together with the
atom to which they are attached may form a
C3-Cg cycloalkyl group_optionally substituted
with one to three °1'c4 alkyl groups, c2 Ce
alkenyl groups or phenyl groups:
R is c,~C, alkyl or
phenyl optionally substituted with one or more
halogen atoms,
CN groups,
NO, groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
1'°4 alkoxy groups optionally substituted
with one or more halogen atoms;
A is ORG or NR,RB: and
R7 and R, are each independently hydrogen or C,-C

8 1 "4
alkyl.

p | eaves expanded to 7 to 8 cmare selected and cut back
Jmmm! ma;!ﬂm A small piece is cut froma |eaf takeﬂ"hfsrsmmdsee ﬂilaced

C

7. The method according to claim 6 wherein
the compound is selected from the group consisting of
[3-chloro-5~(p-chlorophenyl)-4~cyano-2-(trifluoro-
methyl)pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3-bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1i-yllmethyl cyclopropanecarboxylate;



A Sieva lim bean |eaf about 5 cmlong is dipped in the test fornulation

for. 3 tation and placed in a hood to dry. The leaf is

placed in a 10 petri dish containing a noist 25 filter paper
ﬂlm H‘M\ t 10 adult | eafhoppers are added to each dish and the

tre for 3 days before nortality counts are nmade. Heliothis

V|renscens 3rd I nstar tobacco budworm 30 Cot t on

cotyl edons are dipped in the test fornul ati®h =and allowed to dry in a hood.

When dry, each is cut into quarters and ten sections placed individually in
30 nL plastic nedicine cups containing a 5 to 7 mmlong piece of danp

dental wick. One 3rd 35 st ar t

a cardboard [3-bromo-5- (p-chlorophecxiiyf)r p4|-|-¢|: aar.no Sz-gfjéjed t(foz(:agCh cup and
methyl)pyrrol-1-ylimethyl 1~-methylcyclopropane-
carboxylate; '

[3-bromo-5-(p-chlorophenyl)-4-cyino-2-(trifluoro-
methyl)pyrrol-i~-yllmethyl cyclohexanecarboxylate;
[3-hrcmo-5-(p-chlorophenyl)-4-cyano-2-(trif1uorb-
methyl)pyrrol-1-yllmethyl 1l-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4-cyano-5-(alpha,alpha,alpha—trifluoro-
p-tolyl)pyrrol-l-yl]mathfl cyclopropanecarboxylate:;
[3—bromors-(p-chlorophenyl)-l-cyanc-z-(trifluorc-
methyl)pyrrol-1-yllmethyl 2-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4-cyano-5-(alpha,alpha,alpha-tri-
fluoro-p-tolyl)pyrrol-i-yl]lmethyl cyclohexane-
carboxylate:;
(2,3,5-tribromo~4~cyanopyrrol-i-yl)methyl cyclo-
propanecarboxylate;
[3;ch1oro-s-(p-chlorophenyl)-l-cyano-z-(trifluoro-
methyl)pyrrol-i1-yljmethyl cyclobutanecarboxylate;
[3—hromo-s-cﬁloro-4-cyano-2-(3,4-dichloropheny1)-
pyrrol-i-yljmethyl cyclopropanecarboxylate;
[3-chloro-5- (p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
and [3-chloro-5-(p-chlorophenyl)-4-eyano—2-(tri—
fluoromethyl)pyrrol-i-yl]methyl 2,2-dimethyl-3-
(2-methylpropenyl)cyclopropanecarboxylate.

8. A method for protecting growing plants
from attack by insects, acarina and mollusks which is
characterized by applying to the foliage of said plants
or to the soil or water in which they are growing an
insecticidally, acaricidally or molluscicidally
effective amount of a compound having the structural

formula
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- 19 - lid placed on the cup. Treatnments are maintained for 3 days before
nDrtalltE counts and estinmates of reduction in f eedi ng danage_aLe_ﬂagg______

”wm Ilmllﬂlmﬂm tobacco budworm egg Tobacco budwormeggs are
col cloth in the rearing colony. This che ¢cOH4s Begn lhced
into”10° mm t& 20 nin squares containing about 50-100 eggs pe wm

square is dipped in the test 10 formul ati on and pl ac

cotton cotyl edon, previously dipped in the 3% st fornul ation.

ments are dried, transferred into an 8 ounce Dixie[err] cup (240 ni, 6 cm
high, top dianeter 9.5 cm bottomdiane- ter 8 cn) containing a 5 cmlength

of danp cotton 15 dental wi ck and covered with a clear plastic lid.
Treatments are maintained for three days before norta- lity counts are
made. X
Y _u
N~ O
Z
RCHOC-Q
wherein W, X, ¥, 3, R and Q are as described in claim
6.

9. The method according to claim 8 wherein
the compound is selected from the group consisting of
[3-chloro-5-~(p-chlorophenyl)~4~-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
[3-bromo-5-(p~-chlorophenyl)-4~cyano-2~(trifluoro-~
methyl)pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3-bromo-5~(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yllmethyl 1-methylcyclopropane-
carboxylate;

[3-bromo-5-~ (p~chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-l~yl]jmethyl cyclohexanecarboxylate;
[3=bromo-5~(p-chlorophenyl)-4~-cyano-2-(trifluoro-
methyl)pyrrol-1-yljmethyl 1-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4~-cyano-5~(alpha,alpha,alpha-trifluoro~
p-tolyl)pyrrol-1-yl]methyl cyclopropanecarboxylate;
[3-bromo-5- (p-chlorophenyl)-4-cyano-2=-{trifluoro-~
methyl)pyrrol-1-yljmethyl 2-phenylcyclopropane-
carboxylate; ’
[2,3-dichloro-4-cyano-5-(alpha,alpha,alpha-tri-
fluoro-p-tolyl)pyrrol-1-ylimethyl cyclohexane-
carboxylate;

(2,3 5-trzbromo-4-cyanopyrrol-1-y1)methyl cyclo~
propanecarboxylate;
[3-chloro=-5-(p-chlorophenyl)-4-cyano=-2-(trifluoro-
methﬁl)pyrrcl-l-yl]methyl cyclobutanecarboxylate;



Di abrotic ' tata howardi, 3rd instar sout hern 20 corn
r wor m One ¢ fine talc is placed in a 30 nL wi de-nobuth screwtop
g mm“m“t““m‘ﬂ Ef the appro- priate acetone test solution is pipetted
(o]
[

I

n to provide 1.25 ng of active ingredient per jar. 25
Thex| ats Yare set under a gentle air flow until the acetone is evaporat ed.
The dried talc is |oosened, 1 cc of mllet seed is added to serve as food
for the insects and 25 nL of noist soil Ts3®dted to each jar. The jars are
capped and the contents thoroughly m xed 30 on a Vortex M xer.
Following this, ten 3rd instar rootworns are added to each jar and the jars

el d for 6 dayolbartrastbreaf o Lennbeszs Sta kel ShiBEophREya) 2™ oM S 2
presumed dead, pfrrol-l1-yl]methylcyycltopropanecapbdxylatséican not be found.
The [3-chloro-5-(p-chlorophenyl)-l-eyano-z-(triflﬁoro-
methyl)pyrrol-i-yl]methyl cyclopropanecarboxylate;
and [3-ch1oro—5-(p—chlorophenyl)-4-cyano-z-(tri—
fluoromethyl)pyrrol-i-yllmethyl 2,2-dimethyl-3-
(2~-methylpropenyl)cyclopropanecarboxylate.

10. A composition for controlling insects,
acarina and mollusks characterized by an agronomically
acceptable carrier and an insecticidally, acaricidally
or molluscicidally effective amount of a compound
having the structural formula

RCHOC—-Q
wherein W, X, ¥, 3, R and Q are as described in claim
1.
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- gQ,97goégentration used in this test corresponds to approxi- mately 50

kg/zha.=5 The data obtained for the above descri bed
~evaluations are reported in Table I. -21- [err] -22-
e -1 TY NYLO PYRROLE

BCTICI ACARICIDAL AND MOLLUSCICI AGENTS

ABSTRACT OF THE INVENTION
There are provided N-substituted carbonyl-

oxyalkylpyrrole compounds of formula I

X
Y W
.. z I
RCHOC-Q

(I

and their use for the control of insects, acarina and
mollusks. Further provided are compositions and
methods comprising those compounds for the protection
of plants from attack by insects, acarina and mollusks.



fé, 597 8 2‘5

10

" Trset

[err] -24 - Jerr] - 25 .- EXAMPLE 3 Eval uation of
ono- 4- cyanopyrrol - 1-yl) net hyl

This Sheet Has Been Reﬂlaced
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N-~-SUBSTITUTED CARBONYLOXYALKYLPYRROLE

A A e e e e o e R e e et ettt

INSECTICIDAL, ACARTCIDAY, AND MOLLUSCICIDAL AGENTS

Insects, acarina and mollusks destroy growing
and harveésted crops. In the United States alone,
agronomic crops must compete with thousands of insect
and acarid species. Accordingly, there is ongoing
research to create new and more effective insecticides,
acaricides and molluscicides for the control of in-
sects, acarina and mollusks and for the protection of
plants from attack by insects, acarina and mollusks.
There is also ongoing research to create new insecti-
cides and acaricides to overcome the resistance
observed with several classes of insecticidal and
acaricidal agents.

(:) > The present invention describes N-substituted

15

20

25

carbonyloxyalkylpyrrole compounds which are useful as

insecticidal, acaricidal and molluscicidal ageants for

the control of insects, acarina and mollusks and for
the protection of plants fromnqttack by insects,
acarina and mollusks. .

This invention also relates to compositions
containing those compounds and methods for using those
compoﬁnds and compositions. Advantageously, it has
been found that the N-substituted carbonyloxyalkyl-—
pyrrole compounds of the present invention, and compo-
sitions containing them, are effective insecticidal,
acaricidal and molluscicidal agents for the control of
insects, acarina and mollusks and for the protection of



. cycl opropanecas boxyl ate for the control of slugs, species Arion subfuscus
The test conpound is weighed and diluted in acetone to achieve the desired

concentration, and 1.0 nL of each test solution is added to 0.65 g of

unpro- cessed bran. The acetone is then renoved by evapora- tion. The bait

noi
with 0.35 12% nol asse$RBRI ACEMENT SHeti¥ihus- prepared bait
conposi - trhﬁggmm”} %Wthe_lid of {a -at—wnfrch § S then pl aced
onto the bott ﬂ waxed paper lined with wet
filter paper hen i nfested . A cpntrol cup which
contains 0% 15 test conpound in thelbait coopositdoh is al so prepared

and infested. Test treatments are exam med daily for 6 days and f eedi ng and
ed bel ow.

nortality rates are recorded. The data

T nsert

EP-A-0 426 948, EP-A-0 484 614, and EP-A-0 372 982 disclose pyrrole compounds
having insecticidal, acaricidal and nematicidal efects.

EP-A-0 372 263 discloses pyrrole compounds having insecticidal, acaricidal and
molluscicidal effects.

Chemical Abstracts, vol. 91, 1979, abstracts no. 193167v discloses pyrrole-1-yl-methyl-
cyclopropanecarboxylate compounds with acaricidal and insecticidal activity.

EP-A-0 545 1083 is a document under Article 54(3) EPC disclosing 1-(substituted)-
thioalkylpyrroles..




20 *31,97%8-00° | % Mortality of Arion

subf useus (% Bait) Cbnpound . 5.0% 1.0% 0. 15%
(2,3,5-Tri br.ono- 4- cyano- 75 100 88 25
pyrrol-1-yl)net hyl cycl o- propanecarboxyl ate 26 ind
char a ' mi“lmmﬂﬂmtructural formula [err] wherei CEWN‘T SHEET’
ﬂlﬂ“m : - 26 -
# € L M 5 * 09 DEC 1997
vt cLAIMG R—

1. A compound characterized by the
structural formula

L3, Tt

W is CN, Noz, 8(0) Cszl or éNRZR
R is hydrogen, F, Cl1, Br, crzn, ccl H, CClFH, cr or
ccl,
n is an integer of 0, 1 or 2;
R and R, are each independently hydrogen,
C, c4 alkyl optionally substituted with one or
more halogen atoms, or y
phenyl optionally substituted with one or more
halogen atonms,
NO, groups,
CN groups, _
c,-¢, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, CF,, CN, Noz,'S(O) nCFoR, OF
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,-¢ alkyl groups optionally substituted
with one or more halogen atoms, or



[ Wi$ CN, :No[etr], S(Oferr]CFlerr]Rerr] or CNRLe et l. BEerr] is
hydr.ogen,* F, d, Br, CF[err]H, COJ[err]H Cd FH, ' Uﬂ] nis
an integer of 0, 1 or 2; Rerr] and Rerr] are eac

aj ogen atons, N rr]

derr e al kyl optionally substituted with on
or ph%llfmmn mll nubstltut ed with one or nore
group mu rr]-Cerr] alkyl grogyps.optipnédt-y—stbstTttred W th
one or nofe halog n atoms, or (Clerr]- C[err? al koxylgroups optlonal
substituted with one or nore hal ogen atons; X is h
NOJerr], S(Of[err]CFerr]Rerr] or

' 1—c‘ alkoxy groups optionally substituted

P h drogen,
6Echpypgen at ons,

with one or more halogen atoms;
Y is halogen, CF or
phenyl optionally subgstituted with one or more
halogen atonms,
No, groups,
CN groups,
alkyl groups optionally substituted
with one or more halogen atoms, or
C.-C, alkoxy groups optionally substituted

14
with one or more halogen atoms;

C;-C

Z is hydrogen, halogen or CF,?
R is hydrogen or c1 e alkyl;
Q is C,~Ce cycloalkyl optionally substituted with one
or more c1 cs alkyl groups,
cz-cs alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atoms,

~NO, groups,

_‘\‘“*“*--~_~“ CN groups,
Thsmme , ¢,-C, alkyl groups optionally substi-
l, laced tuted with one or more halogen
’I 7’ atoms, or
c1-04 alkoxy groups optionally substi-
tuted with one or more halogen
atoms,
CR4R50(0)86, or
CR‘R c(o)a;
R, and R, are each independently hydrogen,

01 c6 alxyl optionally substituted with one
or more halogen atoms,

alkoxy optionally substituted with one’
or more halogen atoms,

cl-cs alkylthio optionally substituted with

C,=Cs¢

one or more halogen atonms,



phenyl® optional I'y substituted with one or nore hal ogen atons, NJ err]
groups;- CN groups, Cerr]-Cerr] alkyl groups optlonally substltuted with

one or—ToOTE hal o6gen atons, or 27 Cferr]-Cerr] b NS

subs% & ‘ or nore hal ogen atons; Y is hal" e e

opti “N“‘m “I ﬂ d wth one or nore haI ogen at of err] gro
- 28 - ; N%DT:'CW

phenyl optionally substituted with one or
more halogen atoms,
CN groups,
Noz groups,
c,-C, alkyl groups optionally substi-
tuted with one or more halogen

—_—
This Sheet Has
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stituted with one or more halogen
atoms, or
when R, and R, are taken together with the
atom to which they are attached may form a
c3-c6 cycloalkyl group optionally substituted
with one to three cl-c4_alky1 groups, cz-c6
alkenyl groups or phenyl groups;
Rs is c1'°4 alkyl or
phenyl optionally substituted with one or more
halogen atoms,
CN groups,
NO, groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
A is ons or NR7R3; and
R7 and Ra are each independently hydrogen or °1'°

4
alkyl.

2. The compound according to claim 1
wherein
Q is C,-C¢ cycloalkyl optionally substituted with one
or more c1 c6 alkyl groups,
cz-cs alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atoms,

NO, groups,



Clerr]-Cervy] al'kyl groups optionally substituted with one or nore hal ogen
atons, -or (ferr]- C[err] alkoxy groups optionally substltuted ma:h Q
‘nor'e h drogen hal ogen or CF[err} (5] 1

Clerr]- err rr]-Cerr] cycloal kyl optiocHa
with on jl MFJerr] al kyl groups, Clerr]-{f¢
or phen |y substituted w E Qne or

NJ err] groups CN groups, ([err]-Cerr] alkyl groupg:
tuted with one or nore hal ogen atons, or Cerr]-Cer
optionally substi -

CN groups,

cl-c4_a1ky1 groups optionally substi-
tuted with one or more halogen
atoms, or

c,-C, alkoxy groups optionally substi-
tuted with one or more halogen

atonms.

3. The compound according to claim 3
wherein |

R, and R, are each independently hydrogen or

c,-C, alkyl optionally substituted with

one or more halogen atoms;
X is c1, Br, cr3 or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is c1, Br, CF3

phenyl optionally substituted with one or more

or

halogen atoms,
NO, groups,
CN groups,
cl-c‘ alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c‘ alkoxy groups optionally substituted
with one or more halogen atoms;
Z is C1l, Br or cr3: and
R is hydrogen.
e
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tuted with one 6r nore hal ogen atons, CR[err]R[err]C(O)R[err] or .

CR[er;]RFerr]C(C»A R err] and R[err] are each inde

al kyl optionally substituted with one ' La%'~ ive

llﬁm lH“Mgtlonally substituted with onel of nore halo
optional |y substituted with pne @ DBCEMH I

phtny dptlonally substi t ut ed3w t&h one?ap nor e hal ogen

4. The compound according to claim 3
wherein

W is cN;
X is €1, Br or
phenyl optionally substituted with one or more

halogen atoms,

NOo, groups,

CN groups,

c,-c, alkyl groups optionally substituted

with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms:;
Y is €1, Br, or CF,; and
2 is €1 or Br.
aceorcing <o caim 1

5. 4Bké compound Lselected from the group
consisting of [3-chloro-5=-(p-chlorophenyl)-4-cyano-2-
(trifluoro-mathyl)pyrrdi-l-yl]methyl cyclopropanecar-
boxylate, -
[3~-bromo=-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
[3=bromo-5-(p-chlorophenyl)~4~cyano-2-(trifluoro~-
methyl)pyrrdl-l-yl]methyl l-methylcyclopropane-
carboxylate;
[3=bromo-5-(p~chlorophenyl)-4-cyano-2-(trifluoro~
methyl)pyrrol-1i-yl]methyl cyclohexanecarboxylate;
[3-bromo-5-(p-chlorophenyl)—4-cyano-2-(trifluoro-
methyl)pyrrol-1-yl]methyl 1-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4~cyano-5-(alpha,alpha,alpha~tri-
fluoro-p-tolyl)pytrol-l-yl]methyl cyclopropane-
carboxylate; and
(2,3,5-tribromo~4~-cyanopyrrol-i-yl)methyl cyclo-
propanecarboxylate.
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CN groups, N2 groups, Jerr]-derr] al kyl groups 0“:':-"-"

wi.t h one atoms, or Clerr]-Clerr] al kidkstgs 1y

sub* nore hal ogen at ons, or whdhn i | ] are

t aken: “ M atomto which they are attadhé

derr]- I group optionally substltutqoﬁ de

C[err] C[err] al kyl groups, Cerr]-Cerr]-akenyl ‘ gr gups;
1 4 alkyl or phenyl optionally substituted wii ,gvﬂgL,ﬂpiﬁ“nqlogen

atons CN groups,

6. A method for controlling insects, acarina
and mollusks which is characterized by contacting said
insects, acarina and mollusks their breeding ground,
food supply or habitat with an insecticidally,
acaricidally or molluscicidally effective amount of a

oiccocding o ¢ 1..
compound W——ﬂ

X
_ Y W
. This Sheet Has Been Reﬂlaced .
VAT e
: 7
RCHOC—-Q
wherein

W is CN, Noz, 8(0) CFZRI or CNR2R31

R, is hydrogen, ¥, Cl, Br, CF_H, CCl
cc13:
n fs an integer of 0, 1 or 2;

» CClFH, CF_, or

2 3

Rz and R3 are each independen{iy hydrogen,
c,=C

4 alkyl groups optionally substituted
with one or more halogen atoms, or
01-04 alkoxy groups optionally substituted
with one or more halogen atoms;
halogen, cr3,'cn, Noz, B(O)ncrzn1 or
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,




»NCIerr] groups, *Clerr]-Clerr] alkyl groups optionally: REBEACEMM ne
F&4%H4%¥H¥%H%ﬁﬁ%—{#

Clerr]-Cerr] al koxy groupsijogtiomarty

substl nmore hal ogen atoms; A is OR efl
and R[léﬂilil Wji re each i ndependently hydrogen:
al kyl according to claim1 wherein K

cycl oal kyl optlonally substituted with an% oo nore Cjerr] - C[err] alkyl‘
groups, Cferr]-Cferr] alkenyl groups, enyl gr oups—optFoTTarty ="

subst i tuted—wthomeormorefrarogematons,  NOEeTr T groups,

c,-¢c, alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is halogen, cr3 or
phenyl optionally substituted with one or mgre
haloged atons,
NO, groups,
cn groups,
c,-C, alkyl groups optionally stituteg
with one or more halogey atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halégen atoms;
Z is hydrogen, halogen or CF,;:
R is hydrogen or c,-C, alkyl:;
Q is C,-C, cycloalkyl optionadly substituted with one
or more C.~C_ alky¥l groups,

176
. C,-C¢ alkenyl

This Sheet Has Been Replaced - CN/groups,
ﬂ 4

IR {ro, 0 sroups cptonmaty st
tuted with one or more halogen

-atoms, or
C,-C, alkoxy groups optionally substi-
tuted with one or more halogen
atoms,
CR R C(O)Rs, or
CR‘RSC (O)A;
and R_ are each independently hydrogen,
C,-Ce alkyl optionally substituted with one
or more halogen atoms,
c,-C alkoxy optionally substituted with one

6
or more halogen atonms,

4

5




~29 CN-groups, Crerr]-Cerr] alkyl groups optionally su%f ',(w
nmore hal ogen atons, or Clerr]-Cerr] al koxy groups j&&Esial
tuted hal ogen atons. 3. The conpound
wherellmuluﬂwnlu Illrmmrr] are each independently hydrqgqmng
al kyl optfonal Yy substituted with one or nore hal ogen |aty
CF[err] or phenyl optionally substituted-wsghone or 1

C,-Cq alkylthio optionally substituted with

one or more halogen atoms,

phenyl optionally substituted with one or
more halogen atoms,
CN groups,
NO, groups,
c c alkyl groups optionally &£ubsti-

1 74
tuted with one or more halogen

T atoms, or

Thsmm cl-c‘-alkoxy groups optjionally sub-

LT ==

when R‘ and Rs are taken together with the

atom to which they &re attached may form a

cs-c cycloalkyl 4group optionally substituted

_ with one to thrXee cl-c‘ alkyl groups, cz-c6

or more halogen

1 c4 alkyl groups optxonally substituted
with one or more halogen atoms, or

c;-C, alkoxy groups optionally substituted
with one or more halogen atoms;

A is OR, or NR.R,; and

R7 and R8
alkyl.

are each independently hydrogen or c1 c4

7. The method according to claim 6 wherein
the compound is selected from the group comnsisting of
[3-chloro-5~(p~chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3~-bromo-5- (p-chlorophenyl)-4~cyano-2- (trifluoro-
methyl)pyrrol-1-yl]lmethyl cyclopropanecarboxylate;



‘hal ogen atons R err] groups, CN groups, Cerr]-Cerr] aIkyI groups

optionally substituted with one or nore hal ogen atons C[err] CJerr]
alkoxy*groups optlonally substituted with one 591 , .L'T'_ wNE; Y IS
: optional Iy substitut oy m;ssﬁerf o\ hal ogen
atoms mmml “IWMHH CN groups, (err]-Cerr]] @ % rou&s pt g onal |y
substltut ed wt orfe &r nore hal ogen ators,3 "or"l Her P%’&r Kibxy groups
optionally substituted with one or nore haloge dtons; Z is C r or

and
[3-bromo-5- (p~chlorophenyl)-4~cyaho-2-{
methyl)pyrrol-1-yllmethyl 1-methylcyclopropane-
carboxylate; )
[3-bromo-5-(p-chlorophenyl)-4~cyano-2-(trifluoro-
methyl)pyrrol-i-yl]methyl cyclohexanecarboxylate;
[3-bromo-5- (p-chlorophenyl)~4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl 1-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4-cyano-5-(alpha,alpha,alpha-trifluoro-
p-tolyl)pyrrol-l-yl]methﬁl cyclopropanecarboxylate;
[3-bromo-5-(p-chlorophenyl)~-4-cyano-2~(trifluoro-
methyl)pyrrol-i-yl]methyl 2-pheny1cyclop;opane-
carboxylate;
[2,3-dichloro-4-cyano-5-(alpha,alpha,alpha-tri-
fluoro-p~tolyl)pyrrol-i-yllmethyl cyclohexane-
carboxylate;
(2,3,5-tribromo-4~cyanopyrrol-i-yl)methyl cyclo-
propanecarboxylate:;
[3;chloro-s-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yl)methyl cyclobutanecarboxylate;
[3-bromo-5-éhloro-4-cyano-z-(3,4-dichloropheny1)-
pyrrol-li-yllmethyl cyclopropanecarboxylate;
[3-chloro-5-(p-chlorophenyl)~4~-cyano-2~(trifluoro-
methyl)pYrrol-l-yi]methyl cyclopropanecarboxylate;
and [3-chloro-5-(p-chlorophenyl)-4-cyano-2-(tri-
fluoromethyl)pyrrol-i-ylimethyl 2,2-dimethyl-3-
(2-methylpropenyl) cyclopropanecarboxylate.

8. A method for protecting growing plants
from attack by insects, acarina and mollusks which is
characterized by applying to the foliage of said plants
or to the soil or water in which they are growing an
insecticidally, acaricidally or molluscicidally

effective amount of a compound having the structural
formula I

This Sheet H
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Y

‘Ris hydrogerr * 30 4. The conpound according to claim3 wherein Wis CN
X-is @+ “Br or phenyl optionally substituted with one or nore hal ogen
at-oms, NJerr] groups, CN groups, Clerr]-(err] alkyl groups optiaonally
substituted wth enre—oer—more hal ogen atons, or Cerr f?‘l-g‘ﬁﬂﬁgﬁﬁﬁﬁ’

~opt i onal I“y!l\iiiﬁ\i\i“tl'\.‘lmﬂm‘t h. one or nore Ea;ggsn ato

I
RCHOC-—Q
wherein W, X, ¥, 2, R and Q are as described in claim
6.

9. The method according to claim 8 wherein
the compound is selected from the group consisting of
[3-chloro-5-(p~chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
[3-bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3~-bromo-5- (p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yllmethyl l-methylcyclopropane-
carboxylate;

[3~bromo-5- (p-chlorophenyl)~4-cyano-2-(trifluoro-
methyl)pyrrol-i-yl]methyl cyclohexanecarboxylate;
[3-bromo-5- (p~chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-l~-yljmethyl l-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4-cYyano-5-(alpha,alpha,alpha-trifluoro-
p-tolyl)pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3-bromo-5-(p-chlorophenyl) ~4~-cyano-2-(trifluoro-
methyl)pyrrol-1-yljmethyl 2-phenylcyclopropane-
carboxylate;
[2,3-dichloro-4~-cyano-5-(alpha,alpha,alpha-tri-
fluoro-p-tolyl)pyrrol-i~-yllmethyl cyclohexane-
carboxylate; ) .
(2,3,5~tribromo-4-cyanopyrrol-i-ylj)methyl cyclo-
propanecarboxylate;
[3-chloro~-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yl]methyl cyclobutanecarboxylate;

—

—
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-Y_irs'Cl, Br+ or*CrF[err]; and Zis O or Br.

40
~ctraim'l “sel ected fromthe group consisting of |
[ 3- chl aro-5-(p-chleroepheny I)-4-cyano-2- i
(trlfluoro neth yl'lTmethyl cycl opropanecyr
[ 3- bront E ﬂﬂgw yI) 4 cyano-2-(trifluoro- net hyl
cycl opr [ 3- br ono- 5- ( p- cht (%Q)p‘henyl' f fuor o-

nethyl)pyrrol 1 yl]nethyl 1- net hyl cycl opr opane- ca
[ 3- br omo- 5- ( p- chl or ophenyl ) - 4- cyano- 2- (trlfluoro- FEYE o met hyl

cyano-2-(trifluoro-
T S i
[ 2, 3- di chl or 0- 4 P¥FREG-F~(¥d Iptedtliyih cydlpprdpanecarboxylate;
[3-chloro-5-(p-chlorophenyl)-4-cyano-2-(trzfluoro-
methyl)pyrrol-i-yljmethyl cyclopropanecarboxylate;
and [3-chloro-5-(p-chlorophenyl)-4-cyano-2-(tri-
fluoromethyl)pyrrol-i-ylimethyl 2,2-dimethyl-3-
'(z-methylpropenyl)cyclopropanecarboxylate.

I

10. A composition for controlling insects,
acarina and mollusks characterized by an agronomically
acceptable carrier and an insecticidally, acaricidally
or molluscicidally effective amount of a compound
having the structural formula

0
7 N

|
RCHOC-Q
wherein W, X, Y, Z, R and Q are as described in claim
1.

This Sheet Has Been Reﬂll
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AND MOLLUSCICIDAL AGENIS

Insects, acarina and mollusks destroy growing and
harvested crops. In the United States alone, agronomic
crops must compete with thousands of insect and acarid
species. Accordingly, there is ongoing research to create
new and more effective insecticides, acaricides and
molluscicides for the control of insects, acarina and
mollusks and for the protection of plants from attack by
insects, acarina and mollusks. There is also ongoing

-research to create new insecticides and acaricides to over

come the resistance observed with several classes of
insecticidal and acaricidal agents.

EP-A-0 426 948, EP-A-0 484 614, and EP-A-0 372 982
disclose pyrrole compounds having insecticidal, acaricidal
and nematicidal effects.

EP-A-0 372 263 discloses pyrrole compounds having
insecticidal, acaricidal and molluscicidal effects.

Chemical Abstracts, vol. 91, 1979, abstracts no.
193167v discloses pyrrole-l-yl-methyl-cyclopropane-
carboxylate compounds with acaricidal and insecticidal
activity.

EP-A-0 545 103 is a document under Article 54(3) EPC
disclosing 1-(substituted)-thioalkylpyrroles.

The present invention describes N-substituted
carbonyloxyalkylpyrrole compounds which are useful as
insecticidal, acaricidal and molluscicidal agents for the
control of insects, acarina and mollusks and for the
protection of plants from attack by insects, acarina and
mollusks.

This invention also relates to compositions containing
those compounds and methods for using those compounds and
compositions.” Advantageously, it has been found that the
N-substituted carbonyloxyalkyl-pyrrole compounds of the

‘present invention, and compositions containing them, are

effective insecticidal, acaricidal and molluscicidal agents
for the control of insects, acarina and mollusks and for
the protection of



met hyl ypyrrol -1-yl] nethyl cyclopropéhecarbdxylate;

[ 3- br ono-5-(p-chtoropheay) - 4-cyano-2-(trifl.uoro- methyl) pyrrol-1-yl]

net hyl _ xylate;

[ 3-br onimmmmmgﬂﬂﬁma yl)-4-cyano-2-(trifluoro- nethyl)pyrrol-1-yl]methyl
1- net hyl ¢yctopr o r boxyl at e; 26 '

[ 3- br onp- 5- (p- chl or ophenyl ) - 4-cy ag 2-(trifluoro- nethyl)pyrrol-1-yl]nethyl
cycl ohexanecar boxyl ate; [ 3- br onot §(B50hlorophenyl)-4-cyano-2-(trif|uoro-
met hyl ) pyrrol -1-yl ] net hyl 1-phenyl cycl opropane- carboxyl at e;

[ 27 3-di chl or 0- 4- cyano- 5- (al phaal phaal pha-trifl uoro-

p-tolyl)pyrrol -1-yl]nmethyl cycl opropanecarboxyl at e;

[ 3- br omo- 5- (p- chIoropthyI; éompann® -diardtterbzedeblyytheyrrol - 1- yl ] net hyl

2- phenylcycl ane- r boxyl at e;
[ 2, 3-di chl g Ex’é%l ‘(’EPB%& al pha, al pha-tri -

X
Y | H . -
. ¢~ REPLACEMENT SHEET
N~ 0 0706CT 1998
| 7))
. RCHOC—-Q |
‘wherein
8
- |
¥ is CN, NO,, B(0) CF,R, OF CNR,R,;
R, is hydrogen, ¥, Cl, Br, CFZH, 0012H, CClFH, CF, or

cc13;
n is an integer of 0, 1 or 2;
" R, a2nd R, are each independently hydrogen,
C,-C, alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionaliy substituted with one or more
halogen atoms, '
- Noz groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, C?3, CN, Noz, 8{(0) CF R or
phenyl optionally substltuted Vlth one or more
‘halogen atoms, ' '
NO, groups,
CN groups,
-C, alkyl groups optionally aubstztuted

€1 %
with one or more halogen atoms, or



fIuoré—p—%e#y#}pyLL@L_l_yl]nethyl cycl ohexane- carboxyl at e;
caanopyrrol 1-yl) et hyl cycl o- propanecarboxyl at e;
-C

i

[ 3- br ono- 5- chl or o-

enyl )-4-cyano-2-(trifluoro-

cycl obut anecar boxyl at e;

yano 2- (3, 4-dichl orophenyl)- pyrrol-1-yl]nethyl

cycl opr opanecar boxyl at e;
met hyl ) pyrrol -1-yl ] met hyl cycl opr opanecar boxyl ate; and

(trifluoro-.

[ 3- chl or o- 5- (p-chl orophenylc) X

fl uoronet hyl ) pyrrol - 1-yl
cycl opr opanecar boxyl at e.
Y is halogen, CFP_, or

32 [3-chl -5- (p-chl orophenyl) -4-cyano- 2-
o3P

é&dﬁpé optlonally substituted

Q&ﬁﬂp
Pnetol 2-di neth ha£2 neth¥Lg;2penyl)

th 'one or m ogen a

3

phenyl optionally substituted with one or more

halogen atoms,

NO_ groups,

CN groups,

C

2

-C, alkyl groups optionally substituted

1 4

with one or more halogen atoms, or

cl—c4 alkoxy groups optionally substituted

wvith one or more halogen atoms;

Z is hydrogen, halogen or CF,7

R is hydrogen or C,-C, alkyl;
Q is c_-cC

3 6

1 4

cycloalkyl optionally substituted with one

or more C,~C_ alkyl groups,

1l "¢

cz-c6 alkenyl groups, or

phenyl groups optionally substituted with one

or more halogen atoms,

NO, groups,

CN groups,

cl-c4 alkyl groups optionally substi-
tuted with one or more halogen
atoms, or

.€,~C, 2lkoxy groups optionally substi-

tuted with one or more halogen
atoms,

CR R C(O)Rs, or

CR4R5

C

(0)A;

R, and R, are each independently hydrogen,

REPLACEMENT SHEET
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c

€,-C¢ 2alkyl optionally substituted with one

1 .
or more halogen . atoms,

1-C¢ 2alkoxy optionally substituted with one

or more halogen atoms,

cl-cs alkylthio optionally substituted with

one or more halogen atoms,



8. A ﬁethod—for—protecrfng growing plants fromattack by insects, acarina
and nDI haracteri zed by applying to the foliage of sai d
plants B“ ' E f water in which they are growi ng an insecticidally,

acari ci icidally effective anount of a conpound having the
structural formula ogerr] wherein W X, Y, Z Rand Q
are as described in claim6. 9. The nethod according to claim8 wherein the
conmpound is selected fromthe group consistin [ 3-chl oro- 5-

(p-<hl or ophenyl ) - 4- cy®¥enyl (qptienatdy. #ubR P}H§Pﬁ0V1thypp¢etqw|

cycl opr opanecar boxyl at e; [3ﬁ3f§ﬁbgaoéancatgﬁgphenyI) - 4-cyano- 2-
(trifluoro- methyl)pyrrol- (Yl]nethyl cycl opr opanecar boxyl ate; [ 3-brono-5-

(p-chl orophenyl) -4-cyano- 2-“Y t9¥P$R%r o- met hyl ) pyrrol - 1-yl ] et hyl
1- net hyl cycl opr opane- Noz groups,

iﬁﬁﬁlACENﬁ%ﬂ‘SHEET Lo ¢,-C, alkyl groups optionally substi-

tuted with one or more halogen

07 0CT 1998

atoms, or
c,-c, alkoxy groups optionally sub-

- _——l stituted with one or more halogen

atoms, or
when R, and Rs are taken together with the
atom to which they are attached may form a

C,-Cq cycloalkyl group optionally substituted
with one to three C,~-C, alkyl groups, €,-Cg
alkenyl groups or phenyl groups;
R, is C,-C, alkyl or
phenyl optionally substituted with one or more
halogen atoms,
CN groups,
No, groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
A is ORG or NR,RB; and
R7 and.RB are. each independently hydrogen or cl-cl
alkyl.

2. The compound according to claimll

vherein
Q. is C,-C, cycloalkyl optionally substituted with one.
or more cl-c6 alkyl groups,
cz-c6 alkenyl groups, or
phenyl groups optionally substituted with one
- or more halogen atonms,

NO2 groups,



carboxylate; [3-brono-5- (p-chlorophenyl) -4-cyano-2- (trifluoro-
met hyl ) pyrrol - 1-yI'Tne cycl ohexanecar boxyl ate; [ 3-brono- 5-

(p-chl mﬁm no-2- (trifluoro- nethyl)pyrrol-1-yl]mnethyl
1- phen m ﬂ'@ar boxyl at e;

[ 2, 3-di &hl br &~ 4#cyano+5- (al pha, al pha, al pha-trifl uoro-

p-tolyl)pyrrol -1-yl]nmethyl cycl opropanecarboxyl ate; [ 3-brono-5-

(p-chl orophenyl) -4-cyano-2- (trifluoro- methyl)pyrrol-1-yl)nethyl

2- phenyl cycl opr opane- carboxy] at e; 33 [ 2, 3-di chl or o- 4-cyano- 5-

(al pha, al pha, al pha-tri- fl uofB-BEPYPF’) pyrrol - 1-yl ] net hyl cycl ohexane-

c,-C, alkyl groups optionally substi-

tuted with one or more halogen

atoms, or

i ?{0701'“998 }\ cl-ct alkoxy groups optionally substi-

tuted with one or more halogen

atoms.

s B U S SIS »

3. The compound according to claim 3
wherein
Rz and R3 are each independently hydrogen or
‘ C,-C, alkxyl optionally substituted with
one or more halogen atoms;
X is c1, Br, c23 oxr .
phenyl cptionally substituted with one or more.
halogen atoms,
NO2 groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is c1, Br, crs'or )
phenyl optionally substituted with one or more
halogen atoms,
Noz groups,
CN groups,
- €;-C, alkyl groups optionally substituted
with one or more halogen atoms, or

cl_c4 alkoxy groups optionally substituted

with one or more halogen atoms;
Z is Ccl, Br or CF3: and

R is hydrogen.



carboxylate; (2,3,5-tribrono-4-cyanopyrrol-1-yl)nmethyl cyclo-
pr 6panecar boxyl ate; [ 3- c or o-5- (p-chl orophenyl) -4-cyano-2- (trifluoro-

met hyl ) ﬂwnmﬁ cycl obut anecar boxyl at e;
[ 3- bronﬁﬂnnmmn “ 0- 2- (3, 4-di chl orophenyl )- pyrrol-1-yl]nethyl

cyclopropan%chbdxyFate [ 3-chl oro-5- (p-chl orophenyl) -4-cyano-2-
(trifluoro- nethyl)pyrrol-1-yl]nethyl cycl opropanecarboxyl ate; and
[ 3- chl or 0- 5- (p- chl or ophenyl ) - 4- cyano 2- (3Qi-
fl uoronet hyl ) pyrrol -1-yl]meth ,2-di npth
(2-ﬁethylpropenyl)cycloﬁropaﬁ%% ’gfe Ziﬁrd%PgoﬁﬁogﬁFﬁah:?or
controlling iwRegedan acarina and nol | usks characterized by an agronomcally
acceptable carrier _and an insecticidally, acaricidally or nolluscicidally
ef fective anolint3of¥a conpound having the structural fornula
X is Cl, Br or
phenyl optionally substituted with one or more
halogen atoms,
RO, groups,
CN groups, '
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is c1, Br, or CF,; and '

Z is ¢l or Br.

5. A compound according to claim 1 selected from the group
consisting of [3-chloro-5-(p-chlorophenyl)-4-cyano-2-
(trifluoro-methyl)pyrrol-i~-yljmethyl cyclopropanecar-
boxylate; .
[3-bromo-5- (p-chlorophenyl)~4~cyano-2-(trifluoro-~
methyl)pyrrol-1-yl]lmethyl cyclopropanecarboxylate;
[3-bromo-5-(p-chlorophenyl)~4~cyano~-2-(trifluoro-
methyl)pyrrol-l-yl]methyl 1-methy1cyclopropane-

'_carboxylate, .
.[3-bromo-5-(p-chlorophenyl)—4écyano-2-(trif1uoro~
methyi)pyrrol-l—yl]methyl cyclohexanecarboxylate;
[3-bromo-5-(p-chlorophenyl)~-4~-cyano-2-(trifluoro~
methyl)pyrrol-1-yllmethyl l-phenylcyclopropane-
carboxylate;
[2,3~dichloro~-4~-cyano-5-(alpha, alpha,alpha—trl—
fluoro-p-tolyl)pyrrol- 1-y1]methy1 cyclopropane-
carboxylate; and
(2,3,5-tribromo-4-cyanopyrrol-1~-yljmethyl cyclo-

propanecarboxylate. |
RERLACEMENT SHEET|
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[err] wherein W X, Y, Z, R and Q are as described in claiml.

i ﬁfZPLAChMEM SHEET
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- 6. A method for.controlling TBSBCCS, &carina
2and nollusks whicﬁ_is characterized by contacting saiad
insects, acarina and mollusks their breeding ground,
food supply or habitat with an insecticidally,
acaricidally or molluscicidally effective amount of 2
compound according to claim 1.

7. The metﬁod accor&ing to claim 6 wherein
the compound is selected from the group consisting of
[3-chloro-5- (p-chlorophenyl)-4-cyano-2-(trifluoro-
méthyl)byrrol-l-yl]methyl cyclopropanecarboxylate;
[3-bromo-5- (p-chlorophenyl)~4-cyano-2-(trifluoro-
methyl) pyrrol-1-yllmethyl cyclopropanecarboxylate;
[3-bromo~5~ (p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl 1l-methylcyclopropane-
carboxylate;
[3-bromo~5-(p-chlorophenyl)-4~cyano~2~(trifluoro-

. methyl)pyrrol-i-yllmethyl cyclohexanecarboxylate;
[3-bromo-5- (p-chlorophenyl)-4-cyano-~2-(trifluoro-
nmethyl)pyrrol—-l1-yl]methyl 1-phenylcyclopropane-
carboxylate; S
[2,3~dichloro~4~cyano-5~(alpha,alpha,alpha-trifluoro-
-p-tq}yl)pyrrql-léyl]methyl cyclopropanecarboxylate;
[a-ﬁromérs-(p-chlorophenyl)—4-cyano-2-(trifluoro-
methyl)pyrrol-1-ylimethyl 2-phenylcyclopropane-
carboxylate;
{2,3-dichloro-4-cyano~5~(alpha,alpha,alpha-tri-
fluoro-p-tolyl)pyrrol-14y1]methyl cyclohexane-
carboxylate;

(2,3,5-tribromo-4-cyanopyrrol- 1-y1)methyl cyclo-
pPropanecarboxylate; ' -
[3-chloro-5~(p~chlorcphenyl)-4-cyano-2~(trifluoro-
methyl)pyrrol~i-yllmethyl cyclobutanecarboxylate;
[3-bromo~-5~chloro-4-cyano-2-(3,4~dichlorophenyl) -
pyrrol-l-yl]methyl cyclopropanecarboxylate;



|

[3rchloro-5-(p-chlorophenyl)—4-cyano—2—(trifiuorOa
méthyl)pyrrol—l-yl]methyl cy;lopropanecarboxylate;
and [3-chloro-5-(p-chlorophenyl)-4-cyanc=2-(tri-
fluoromethyl)pyrrol-l-yljmethyl 2,2-dimethyl-3-
(2-methylpropenyl)cyclopropanecarboxylate.

8. A method for protecting growing plants
from attack by insects, acarina and mollusks which is
characterized by applying to the foliage of said plants
or to the soil or water in which they are growing an
insecticidally, acaricidally or molluscicidally
effective amount of a compound having the structural

LR AV AN bl b s e - Sk L N PG TREe

formula : -
; L% REPLACEMENT SHEET
07 0CT %8
N~ O -
z
RCHOC""Q Mo, s S -v-—-
wherein W, X, ¥, 2, R and Q are as described in claim

6.

9. The method according to claim 8 wherein
_the compound is selected from the group consisting of
[3-chloro-5-(p-chlorophenyl)-4~cyano-2~(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
{3~bromo-5-(p-chlorophenyl)-4~cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl cyclopropanecarboxylate;
[3-bromo~-5-~(p-chlorophenyl)-4~cyano-2-(trifluoro-
methyl)pyrrol-1-yl]methyl 1l-methylcyclopropane-
carboxylate;
[3-broﬁo-5—(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yljmethyl cyclohexanecarboxylate;
[3-bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i1-yllmethyl i-phenylcyclopropane-
carbexylate; o -
[2,3-dichloro-4{~cyano-5~-(alpha,alpha,alpha~trifluoro-
p-tolyl)pyrrol-i-yl]methyl cyclopropanecarboxylate:;
[3-bromo-5-(p-~chlorophenyl)-4{-cyano-2-(trifluoro-
methyl)pyrrol-1-yljmethyl 2-phenylcyclopropane-
carboxylate;
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[2,3-dichloro~4~-cyano-5-(alpha,zlpha,alpha-tri-
fluoro-p-tolyl)pyrrol-l~yllnethyl cyclohexane-
carboxylate;
(2,3,5-tribromo~4-cyanopyrrol-i-yl)methyl cyclo-
propanecarboxylate;
[{3-chloro-5-~(p-chlorophenyl)-4~-cyano-2-(trifluoro-
methyl)pyrrol-i-ylimethyl cyclobutanecarboxylate;
{3~-bromo-5-chloro—-4{-cyano~2-(3,4{-dichlorophenyl) -
PYrrol-l-yl]lmethyl cyclopropanecarboxylate;
[3-chloro-5—(p-chloréphenyl)34-cyano—2—(trifluoro-
methyl)pyrrol-1-yl]lmethyl cyclopropanecarboxylate;
and [3~-chloro-5-(p~chlorophenyl)-4-cyano-2~(tri-
‘fluoromethyl)pyrrol-1-yl]methyl 2,2-dimethyl-3-
(2-methy1propeny1)cyclopropangcarboxylate.

10. A composition for controlling insects,
acarina and mollusks characterized by an agronomically
acceptable carrier and an insecticidally, acaricidally
or molluscicidally effective amount of a compound
having the structural formula

N O
Z

RCHOC-Q
‘wherein W, X, ¥, Z, R and Q are as described in claim
1.
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