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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. 2Accordingly, 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 ob-
served with several classes of insecticidal and aca-
ricidal agents.

The present invention describes N-oxy- and
thicalkylcarbonyloxyalkylpyrrole compounds which are

15 useful as insecticidal, acaricidal and molluscicidal
agents for the control of insects, acarina and mollusks
and for the protection of plants from attack by in-
sects, acarina and mollusks. .

This invention also relates to compositions

20 containing those compounds and methods for using those

_fcompounds and compositions. Advantageously, it has

“been found that the N-oxy~ and thioalkylcarbonyloxy-
.alkylpyrrole compounds of the present invention, and
compositions containing them, are effective insec-~

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



EP-A-0 545 103 is a docunent under Art. 54(3) EPC disclosing 1- _
(substituted)thioal kyl pyrrol e. The present invention describes
N-oxy- and t hi oal kyl car bonyl oxyal kyl pyrrol e conpounds whi ch are useful as
I nsecticidal, acaricidal and nolluscicidal agents for the control of

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

by in- sects, acarina and nol | usks. o o
- la - This invention also re2ates to conpositions containing

t hose conpounds and methods for using those conpounds and conpositions.
Advant ageously, it has been found that the N oxy- and thioal kyl carbonyl oxy-

protection of plants from attack by insects, acarina
and mollusks. The compounds of the present invention
are especially useful for the control of tobacco
budwornms.

5 Advantageously, the present invention pro-
vides a method for controlling insects, acarina and
mollusks by contacting said insects, acarina ana
mollusks, their breeding grounds, food supply or
habitat with an insecticidally, acaricidally or

10 molluscicidally effective amount of a formula I, N-oxy-
or thiocalkylcarbonyloxyalkylpyrrole 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 said

15 plants or to the soil or water in which they are
growing an insecticidally, acaricidally or mollusci~-
cidally effective amount of a formula I, N-oxy- or
thiocalkylcarbonyloxyalkylpyrrole compound.

The N-oxy- and thiocalkylcarbonyloxyalkyl-

20 pyrrole compounds of the present invention have the
following structural formula I:

X
Y W
25
N~ O
Z
RCHOCCRlREG
(1)
30 wherein

8
I
W is CN, N°z' S(O)mcrzn4 or CNRSRG:
R4 is hydrogen, F, Cl, Br, crzn, cc1zn, CClFH, CF3 or
00133
35 m is an integer of 0, 1 or 2;



al kyl pyryol e conpounds of the present invention, and conpositions
containing them are effective insec- ticidal, acaricidal and nol !l uscicidal
agents for the control of insects, acarina and nollusks and for the

- 2- protection of plants fromattack by insects, acarina
and nol | usks. The conpounds of the present invention are
especially useful for the control of tobacco budwornms. 5
Advant ageously, the present invention prod3 = vi des a net hod for
controlling insects, acarina and nol | usks by contacting said
I nsects, acarina and nol | usks, their breeding grounds, food

supply or bitat wth an insecticidall acaricidally or 10
nol | usci ci dal | e'ﬂ%rc?d v%r%n%ﬁ‘ﬁg b?dﬁp?ﬁ‘ﬁ%ﬁay ?#Y#S‘i?’-" or
thioalkyIcarbonylox@g&&yl;@kybleptbnpmhhﬂ.substituted with one dPe present

I nvention al so provides ﬁbf@*fﬁ&%gen atoms, QF Protecting grow ng plants
from attack by insects, ’
phenyl optionally substituted with one or more

5 halogen atons,
NOo, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
10 c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, cr3, CN, Noz, S(O)ncrzn4 or
phenyl optionally substituted with one or more
halogen atoms,
15 _ Noz groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-¢C, alkoxy groups optionally substituted
20 with one or more halogen atoms;
Y is halogen, crs or
phenyl optionally substituted with one or more
halogen atoms,
Noz groups,
25 CN groups,
c,~C, alkyl groups optionally substituted
with one or more halogen atoms, or
alkoxy groups optionally substituted
with one or more halogen atoms;
30 Z is hydrogen, halogen or CF3:
R is hydrogen or cl-c4.a1ky1:
R, and Rz are each independently hydrogen,
°1'°s alkyl optionally substituted with one
or more halogen atoms,

35 C,~Cg alkoxy optionally substituted with_one

C,-C,

1



acarina and nol | usks by applying to the foliage of said 15 pl ants or

to the soil or water in which they are growi ng an insecticidally,
acaricidally or nollusci- cidally effective amount of a formula
[, N-oxy- or t hi oal kyl car bonyl oxyal kyl pyrrol e conpound.

The N oxy- and thioal kyl carbonyl oxyal kyl - 20 pyrrol e conpounds of
the present invention have the follow ng structural forrmula I:
[err] 25 -4 - (1) 30 wherein
Wis CN, NdJerr], S(Oferr]CF[err]Rerr] or [err]; Rlerr] is
hydrogen, F, d, Br, CF[err]H COJ[err]H COFH CFerr] or

Cl[err]; 35 mis an integer of 0, 1 or 2;

or more halogen atoms,

C;-Cq alkylthio optionally substituted with
one or more halogen atoms, or

phenyl optionally substituted with one or

5 more halogen atoms,
Noz groups,
CN groups,
(o]

17C4 alkyl groups optionally substi-
tuted with one or more halogen
10 atoms, or
C,~C, alkoxy groups optionally substi-
tuted with one or more halogen
atoms, or
1 and Rz are taken together with the atom to
15 which they are attached may form a C,=Cg cyclo-
alkyl group optionally substituted with ome to
threa cl-c‘ alkyl groups, cz-c6 alkenyl groups or
. phenyl groups, or Rl or Rz may be taken together
with R, and the atoms to which they are attached
20 to form a 4~ to 7-membered heterocyclic ring:;

o

when R

Q is AR, or E(OR
A is O or S(O)P:
p is an integer of 0, 1 or 2;
25 R, is hydrogen,
'ci'cs algyl,
c1"°s alkenyl,
c2-06 alkynyl,
phenyl optionally substituted with one or more
30 halogen atoms,

13)2¢

NO, groups,
CN groups,

c alkyl groups optionally substituted

-C
1 74
with one or more halogen atoms, or

35 C,-C, alkoxy groups optionally substituted



-3- ¥ Rlerr] and R err] are each independently hydrogen,
Cerr]-Cerr] alkyl optionally substituted with one or

nore hal ogen atons, or phenyl optionally substituted with
one or nore 5 hal ogen at ons,

NJ err] groups, CN groups,

Cerr]-Cerr] alkyl groups optionally substituted

with one or nore hal ogen atons, or 10 =« 5 - Cerr]-Cerr]
al koxy groups optionally substituted w th one
or nore hal ogen atons; X is halogen, CFlerr], CN, NJerr],
S(Of[err]CF[err]R err] or phenyl optionally substituted
with one or nore with one orhmorge haliogen atoms,

NJ err] groups, : : groups,

Cerr]-Cerr] aIkyIc(?%u spggyfgﬁgIPylgS§§tituted

with one or nore hafdgeA;aP5R¥ided p is o, Clerr]-Cerr]

al koxy groups optiomehk¢ngob%nygubed 20 with one

or re hal ogen atons; Y is hal ogen, CF[err] or
phenyl optionally substituted with one or nore

Z,/ °
N~ Rg
10 R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 4-
to 7-membered heterocyclic ring;
z, is 0 or 8;
R, is ¢,-c, alkyl,
15 cz-cs alkenyl,
cz-c6 alkynyl, or
phenyl optionally substituted with one or more
halogen atonms,
NO, groups,
20 CN groups,
' ¢,~C, alkyl groups optionally substituted
with one or more halogen atoms, or

, or

C,~C, alkoxy groups optionally substituted
. with one or more halogen atoms;
25 n is an integer of 1, 2 or 3;
R8 and Rg are each independently hydrogen or cl-c4
alkyl, or
when taken together may form a ring wherein
R_.R, is represented by =-CH=CH-CH=CH-;

30 a, is OR,, or NR11R12:

R,o is C,-C¢ alkyl or
phenyl optionally substituted with one or
more halogen atoms,
1.‘102 groups,
35 CN groups,



hal ggen &t ons, NJ err] groups, 25

CN groups, Cerr]-Cerr] alkyl groups optionally
substituted wi th one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted

wi th one or nore hal ogen atons; 30 Z is hydrogen, hal ogen or
CFlerr]; R is hydrogen or Cerr]-Cerr] alkyl: R err]

and Rlerr] are each independently hydroges,=
Cerr]-Cerr] alkyl optionally substituted with one

or nore hal ogen atons, 35 Clerr]-Cerr] al koxy
optionally substltuted with one
or nore hal ogen atons, ¢,~-C, alkyl groupxgjeptlonglly subskitthio
optionally substituted with tuted with one or moreOR&18§efivr € hal ogen
atons, or gl optlonally substituted wi th one or
C;-C, alkoxy groups optionally substi-
5 tuted with one or more halogen
atoms;
R,, and R,, are each independently hydrogen or c,-C,
alkyl; and
Ry, is c,-C, alkyl.
10 Preferred formula I compounds of the inven-
tion are those wherein
’ 8
W is CN, sz, 8(0) CPZR‘ or gNRSRB'
R, is hydrogen, ¥, Cl, Br, C¥ oH, CClH, CClFH, CF, or
15 ccl,;
m is an integer of 0, 1 or 2; .
Rs and R6 are each indepéndently hydrogen or cl'c4
- alkyl;
X is ¢1, Br, CF, or
20 phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
C,-C, alkyl groups optionally substituted
25 with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted

with one or more halogen atoms;
Y is ¢1, Br, cr3 or
phenyl optionally substituted with one or more
30 halogen atoms
No, groups,
CN groups,
alkyl groups optionally substituted
with one or more halogen atoms, or

35 c,-C, alkoxy groups optionally substituted

01-04



5 i nore hal ogen atons,

NJ err] groups, CN groups,

Cerr]-Cerr] alkyl groups optionally substi -

tuted with one or nore hal ogen 10 atons, or
Cerr]-Cerr] al koxy groups optionally substi -

tuted with one or nore hal ogen atons, or

when Rlerr] and Rlerr] are taken together with the atomto 15
whi ch they are attached may forma Clerf]?Clerr] cycl o-

al kyl group optionally substituted with one to t hree
Cerr]-Cerr] alkyl groups, (Jerr]-Cferr] al kenyl groups or

phenyl groups, or Rerr] or R§ e s .

with Rlerr] and the atons to mf“ﬁfﬁéﬁ%#“t&% Itigzlh%%?%%tons' : to
forma 4- to 72n@RbEledBmreoar §&ydlic ring; Qis ARlerr] or
[err]; R isAnydredgen;S(O[err]; pis an integer of 0, 1

or 2; 25 r i's hydr n, err] - err
al kyl R, aud %) ke Aack dAdependenfily hyarogen,” | ~ €T
Clerb]-Cerr] alkynyl, ¢&,-C, alkyl optiphallly aubstitidted Witk toded with

one or nore 30 a
NC2 gr oups, or mo:ENﬁaﬁﬁﬁig‘ﬁg%ms, or

Cerr]-Clerr] alkyl grouBy O RgnZayy bafaken tegether with R, and

with one or nore hal ogent}e0@tomd t3°which they are attacHed 'do @]

| k ti | bstituted
al koxy groups optiona ya?%-stb %J%embered heterocyclic ring:

10 o]

Q is ARs or P(OR
A is O or 8;
R, is c,-C_ alkyl,

3 1 6
phenyl optionaly substituted with one or more

13 2?

15 halogen atoms,
NO, groups,
CN groups,
) c,-c, alkyl groups optionally substituted
with one or more halogen atoms, or
20 cl-c4 alkoxy groups optionally substituted

with one or more halogen atoms;
(CHchzO)nR7, or

) e
N 4|
N R9 - ] or
or R, and

R, may be taken together with either R, 2
the atoms to which they are attached to form a 5~

30 to 6-membered heterocyclic ring:

21 is O or 8;

R, is C,~Cq alkyl:

n is an integer of 1, 2 or 3;

Rg and R, are each independently hydrogen or C,-C,
35

alkyl, or



-5- ¢ wi th one or nore hal ogen atons,
C(ORerr] provided p is 0, C(OAlerr] provided p is 0,

(CHerr]CHerr]OJ[err]Rerr], or 5 [Jerr]

, or 10 Rlerr] may be taken together with either R err] or
Rlerr] and the atons to which they are attached to forma
4- to 7-nmenbered heterocyclic ring; Zlerr] is
O or S Rlerr] is err]-Cesrg «al kyl, 15

Cerr]-Cerr] al kenyl,

when taken together may form a ring wherein
RgR, is represented by =-CE=CH~CH=CH-; and
R, is c,-C, alkyl. :

Mor: p;eferred insecticidal, acaricidal ana
5 molluscicidal compounds of this invention are those
wherein
W is CN:;

X is phenyl optionally substituted with one or more
halogen atoms, .
10 NOo, groups,
CN groups,
c,-C, alkyl groups optionally substitutead
with one or more halogen atoms, or
c,~C, alkoxy groups optionally substituted
15 with one or more halogen atoms;
¥ is Cl or Br:
Z is Cl, Br or CFy;
R is hydrogen;
Rl and Rz are each independently hydrogen or
20 C,-C¢ alkyl, or
R, or R, may be taken together with R, and
the atoms to which they are attached to form
a 5-~membered heterocyclic ring;

o

25 Q is AR, or £(°R13)2’
A is O or B; =
R, is C,~Cq alkyl,
phenyl optionally substituted with one or more
halogen atoms,
30 NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c.-C, alkoxy groups optionally substituted

1 4
35 with one or more halogen atoms,



Jerr]-Ckerr] al kynyl, or phenyl optionally substituted

with one or nore hal ogen at ons,

NJ err] groups, 20 CN groups,

Cerr]-Cerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or Cerr]-Cerr]

al koxy groups optionally substituted w th one
or nore hal ogen atons; 25 n is_aﬂ Lnteger of 1, 2 or 3;

Rlerr] and Rl err] are each independently hydrogen or (Jerr]-Clerr]

al kyl , or when taken together may forma ring

wher ei n Rlerr]R err] is represented by

-CH=CH CH=CH-; 30 (cH.CH_ . OAIRL[}]ors OR[err] or NRlerr]Rerr];

Rierr] is C[err]-C[errf af k R%r phenyl optionally
substituted with one or nor e hal ogen atons,
NJ err] groups, 35 gr oups,

5
-6- < 1l
5 :Q y or

Ra may be taken together with either R, or R, and
the atoms to which they are attached to form a 5~
membered heterocyclic ring: |
Z, is 0 or 8; ’
10 R, is ¢ ,-C, alkyl;
n is an integer of 1, 2 or 3; and
R, 2 is cl-c‘ alkyl.
Most preferred compounds of this invention which
are especially effective insecticidal, acaricidal and
15 molluscicidal agents are those having the structural

formula II:

W
Y
20 \
b
N
Z
RCHOC(O)CRlRaQ
25 (I1I)
wherein
w is CN;

X is phenyl optionally substituted with one or more
halogen atoms,
30 No, groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
€,-C4 alkoxy groups optionally substituted

35 with one or more halogen atoms;



Cerr]-Cerr] alkyl groups optionally substi -

or

tuted with one or nore hal ogen at ons,

Cerr]-Cerr] al koxy groups optionally substi- 5

tuted with one or nore hal ogen at ons;

Rlerr] and Rl err] are each independently hydrogen or (Jerr]-Clerr]

al kyl ; and Rlerr] is Jerr]-Cerr] alkyl. 10

Preferred formula | conpounds of the inuengg - tion are those

wherein Wis CN, NdJerr], S(Oferr]CF[err]Rerr] or [err];

Rlerr] is hydrogen, F, d, Br, CFerr]H Cd[err]H CAFH CF[err] or 15

Cllerr]; mis an integer of 0, 1 or 2; Rl err] and

Rlerr] are eacl¥ iirsde;ieluiemﬁ;y hydrogen or Clerr]-Cerr] -

al kyl ; 2 is &1, ’or.Brc (J:[ err] or 20 phenyl

opti onal ly subst I.tut ecf w t h one 3or nor e hal ogen .

at ons, R is hydrogen- NJ err] groups, | CN
roups, Hdeddrd ptionally

X : Ry and Ry 8e eadil did Jrh::I'ayone or %&P%:ﬁal ogen at ons,

substd tuted 25
d er r% Clerr] al koxy groﬁ:ps G A1 P ubst i t ut ed
with one or nore hal ogenRgt @m R, may be takeh itbddthed ,wﬁﬁqq]aﬂ&

the atoms to which they are attached to form
a 5-membered heterocyclic ring;
o]

|
10 Q is ARa or P(OR

A is O or 8;
R, is C,~C¢ alkyl,
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,-C 4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally suﬁstituted
with one or more halogen atoms;

(cxzcnzo)nn7, or

Zy
25 _—_—<3N | or

13) 27

15

20

R, may be taken together with either R, or Rz and
the atoms to which they are attached to form a 5-
membered heterocyclic ring;

30 Z is 0 or 8;

37 is °1 6 alkyl:;
n is an integer of 1, 2 or 3; and
Rya is Cc,~C, alkyl.
Exemplary of halogen hereinabove are fluo-
35 rine, chlorine, bromine and iodine.

or



phenyl optionally substituted with one or nore 30

hal ogen at ons NJ err] groups,

CN groups, Cerr]-Cerr] alkyl groups optionally
substituted wi th one or nore hal ogen atons, or
35 Cerr]-Cerr] al koxy groups optionally substituted
-7- with one or nore hal ogen atons; Z
is d, Br or CFlerr]; R is hydrggeq; Rlerr] and Rl err]
are each independently hydrogen, 5 Cerr]-Cerr] alkyl
optionally substituted with one or nore hal ogen
atons, or Rlerr] or Rlerr] may be taken together with
Rlerr] and Advantageousilleys ito heai baenhEpunde tistadd to form

as-to 6'”E”bﬁégguiﬁtir%%%%kh%nLi%Q;t£% present invention are
especially useful for the control of tobacco budworms,

southern armyworms and two-spotted spider mites.
5 Formula I compounds may be prepared as shown

in Flow Diagram I.

FLOW DIAGRAM I

10 1. NaH
X 0 0 X
Y W I I Y X
2. R14-CNH$H0CCH§
R 0
? CIV) o I
15 H RCHNHCR, ¢
(111> ' (V)
) lPO(X1>3
2
0 0
X I X
Y H  HO-CCR4R,Q, NaOH Y W
(VIDD
0 <
N . T
25 RCHOCCR4R,G RCHX,
- (1 (VI
wherein
R, . is C,~C¢ alkyl optionally substituted with one

30 " to three halogen atoms,
phenyl optionally substituted with one or two
halogen, CN, Noz, °1'c4 alkyl, cl--c4 alkoxy
or CF, groups,
2= or 3-thienyl or
35 2- or 3-furyl:;



Qis AR[err] or [err]; Ais Oor S Rerr] is

Cerr]-Cerr] alkyl, phenyl optionaly substituted with one
or nore 15 hal ogen at ons, NJ err]
gr oups, CN groups, Cerr]-Cerr]
al kyl groups optionally substituted w th one or
nore hal ogen atons, or 20 Cerr]-Cerr] al koxy groups
optionally substituted - 12 - W th one or nore hal ogen
at ons; (CHerr]CHerr]OJerr]R err] or [err] 25
, or Rlerr] may be taken together with either R err] or
Rl err] and the atons to which they are attached to forma 5-
X ci$-©kn@ErEu.h§ndrocyclic ring; Z[err] S O or S;
Rlerr] is (erng n ' 2 or
Rlerr] and R[err] are each |nﬁ genaeﬁ?F¥Qh§§§oggnh§%E err héfe 35
al kyl, or inabove for formula
The appropriately substituted pyrrole of
5 formula III is reacted with an alkylating agent of

formula IV in the presence of an alkali metal hydride
or an alkali metal Cy~Cq alkoxide to form an N-alka-
noylaminomethyl or N-aroylaminomethylpyrrole of formula
Vv, said formula V aminomethylpyrrole is then reacted

10 with an excess of phosphorous oxychloride or phosphorus
oxybromide to form a 1l-halomethylpyrrole of formula VI.
Said 1l-halomethylpyrrole is reacted with a carboxylic
acid of formula VII in the presence of an alkali metal
hydroxide, such as sodium or potassium hydroxide, to

15 form desired N-oxy~ and thioalkylcarbonyloxyalkyl-
pyrrole compounds of formula I.

The N-oxy- and thioalkylcarbonyloxyalkyl-
pyrrole compounds of the present invention are effec-
tive for controlling insects, acarina and mollusks.

20 Those compounds are also effective for protecting
growing or harvested crops from attack by insects,
acarina and mollusks. _

Insects controlled by the formula I compounds
of this invention include lLepidoptera such as tobacco

25 budworms, cabbage loopers, cotton boll worms, beet
armyworms, southern armyworms and diamondback moths;
Homoptera such as aphids, leaf hoppers, plant hoppers
and white flies; Thysanoptera such as thrips; Coleop-
tera such as boll weevils, Colorado potato beetles,

30 southern corn rootworms and mustard beetles; and Ortho-
ptera such as locusts, crickets, grasshoppers and
cockroaches. 'Acarina controlled by the compounds of
this invention include mites such as two-spotted spider
mites, carmine spider mites, banks grass mites, straw-

35 berry mites, citrus rust mites and leprosis mites. .



when.taken together may forma ring wherein

Rerr]R err] is represented by -CH=CH CH=CH; and Rerr] is
Cerr]-Cerr] alkyl. More preferred insecticidal,
acaricidal and 5 nmol | usci ci dal conpounds of this invention are
t hose wher ein Wis CN X is phenyl
optionally substituted with one or nore hal ogen
atons, 10 NJ err] grou 5 - _ CN
groups, Cerr]- C[err? alkyl groups optionally
substituted wi th one or nore hal ogen atons,

Cerr]-Cerr] al koxy groups optionally substituted 15
with one or monIKINES cHEFBI1ea by the combSuhlts 0b£BEhis inventionZ | S

c, Br or

10

15

20

25

30

35

ogen,
CF[e“Jdlude gastropgSa sugﬁr snails, slugs, cowries and

limpets. Advantageously, it has been found that the
compounds of the present invention are especially
effective against tobacco budworms, southern armyworms,
two-spotted spider mites and slugs.

In practice, generally about 10 ppm to 10,000
ppm and preferably about 100 ppm to about 5,000 ppm of
a formula I compound, dispersed in water or another
liquid carrier, is effective when applied to the
plants, the crops or the 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
to the soil or water in which said plants are growing
in sufficient amount to provide a rate of from about
0.100 kg/ha to 4.0 kg/ha of active ingredient.

While the compounds of this invention are
effective for controlling insects, acarina and mollusks
when employed alone, they may also be used in combina-
tion with other biological 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
pyrethroids, phosphates, carbamates, cyclodienes,
endotoxin of bacillus thuringiensis (Bt), formamidines,
phencl tin compounds, chlorinated hydrocarbons, ben-
zoylphenyl ureas and the like.

The compounds of this invention may be
formulated as emulsifiable concentrates, flowable
concentrates or wettable powders which are diluted with
water or other suitable polar solvent, generally in
situ, and then applied as a dilute spray. 8aid

or



. Rerr] and R err] are each independently hydrogen or 20

Cerr]-Cerr] alkyl, or Rlerr] or Rlerr] may be
taken together with R err] and the atons to which
they are attached to form a 5-nmenbered heterocyclic
ring; 25 Qis AR[err] or [err]; Ais Oor S

Rlerr] is (Jerr]-Cerr] alkyl, phenyl optionally
substituted with one or nore - 14 - hal ogen atons, 30

NJ err] groups, CN groups,

Cerr]-Cerr] alkyl groups optionally substituted

with one or nore hal ogen atons, or Cerr]-Cerr]

al koxy groups ephpeualkymaybalsbubadfdtmulated in dry compacted gid' one

or nore halogeﬂuigquQranular formulations, dusts, dust concentrates,
suspension concentrates, microemulsions and the like
all of which lend themselves to seed, soil, water

5 and/or foliage applications to provide the requisite

plant protection. B8uch formulations include the
compounds of the invention admixed with inert, solid or
liquid diluents.

For example, wettable powders, dusts, and

10 dust concentrate formulations can be prepared by
grinding and blending together about 25% to about 85%
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,

15 about 1% to 5% by weight of a dispersing agent such as
scdium lignosulfonate, and about 1% to 5% by weight of
a ncnionic surfactant, such as octylphenoxy polyethoxy
ethanol, nonylphenoxy polyethoxy ethanol or the like.

A typical emulsifiable concentrate can be

20 prepared by dissolving about 15% to about 70% by weight
of a formula I compound in 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

25 5% by weight of a nonionic surfactant such as an alkyl-
phenoxy polyethoxy alcohol.

An especially effective method for control~
ling terrestrial gastropods with the formula I com-
pounds of the invention, is to proffer the active

30 molluscicidal material in the form of a bait formula-
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 solid
edible nutritive substance, about 5% to 10% by weight

35 of a cardohydrate source such as sugar, molasses, corn



(CH.err]CHerr]OJ[err]Rerr], or [err] R3 may be taken

together with either Rlerr] or Rerr] and the atons to which
they are attached to forma 5- menber ed heterocyclic ring;
Zis Oor S; 10 Rlerr] is (Jerr]-Cerr] alkyl; nis an
integer of 1, 2 or 3; and Rlerr] is (Jerr]-Clerr] alkyl.

Most preferred conpounds of this invention which are especially
effective insecticidal, acaricidal and 1535 - nolluscicidal agents are

t hose having the structural dormula 11: [err] 20

syrup or the like and the remainder of the formulation,
i.e. about 30% to 50% by weight of water or other
consumable liquid.
In order to facilitate a further under-

5 standing of the invention, the following examples are
presented to illustrate more specific details thereof.
The invention is not to be limited thereby except as
defined in the claims.



25 : (rr) wher ei n Wis CN
X is phenyl optionally substituted with one or nore

hal ogen atons, 30 NJ err] groups, CN
groups, Cerr]-Cerr] alkyl groups optionally
substituted wi th one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted 35
wi th one or nore hal ogen atons; - 16 -
- 10 - Yis O or Br; Zis O, Br or CF[err];
R i s hydrogen;
EXAMPLE
Preparation of [3-Bromo-S—(p-chlo enyl)-4-cyano-2-
trifluoromethyl rrol-i-ylimeth ~pheno opionate

Br CN
c/Z/_'§\©\ + @ + NaQH —>
> Fa N |
I ~Cl 0 0,H

c
CH.Br ‘1:’
Ha

Br CN
10 [\

Fa N
Cl

N
. %0

4-Bromo-1~- (bromomethyl)-2-(p-chlorophenyl)~
5= (trifluormethyl)pyrrole-3~-carbonitrile (2.5 g, 5.7
20 mmol) is added to a mixture of 2-phenoxypropionic aciad
(1.9 g, 11.4 mmol) and sodium hydroxide (0.46 g, 11.4
mmol) in N,N-dimethylformamide. The reaction mixture
is stirred for one hour at 50°c and diluted with a 3:2
ethyl acetate/water mixture. The organic phase is
25 separated, dried over Mgso, and concentrated in vacuo
to obtain a tan oil. The oil is crystallized from
2-propanol to give the title product as a yellow solid
(2.7 g, mp 101°-103°).
Using essentially the same procedure, but
30 employing the appropriately substituted 1-(halomethyl)-
pyrrole and carboxylic acid, the following compounds
are obtained:



Rlerr] and Rlerr] are each independently hydrogen or 5

Cerr]-Cerr] alkyl, or Rlerr] or Rlerr] may be taken
together with R err] and the atons to which they are
attached to form a 5-nenbered heterocyclic ring; 10
Qis AR[err] or [err]; Ais Oor S Rlerr] is
Cerr]-Cerr] alkyl, phenyl optionally substituted with one
or nore hal ogen atons, 15 NJ err]

gr oups, . CN groups, 17 - Cerr]-Cerr]
al kyl groups optionally substituted w th one or
nor e hal ogen atons, or Cerr]-Cerr] al koxy groups
optionally substituted 20 wi th one or nore hal ogen

at ons; (CHerr]GHerrk@Q[err]Rlerr], or [err] 25
Rlerr] may be taken together with\either R err] or Rerr] and
t he agons to which they are attac o form als- menber ed

het erocyclic ring; 30 Z[Ze i Rlerr] is
Cerr]-Cerr] alkyl; N
l y
CHa0CC0)CR,R,AR,
10 H Cl Br CFq H H —@ 0 117 - 118
15 H Cl Br CFq H H CHay 0 100 - 101
20 H Cl Br CFy H H —© S 0il
25 H €1 Br CFg H H —-©—c1 0 132 - 134
30 H Cl1 Br CF3 H H _<7:© 0 165.5 - 168
35 H Cl1 Br CFq =CH-CH=CH- S 110 - 111.5
40 H Cl Br C(F, =CH-CH=CH- 0 101 - 102

45 €l €1 CI ClI H H —© S 79.5 - 82



nis.an integer of 1, 2 or 3; and

Exenpl ary of hal ogen herei nabove are fluo- 35 rine,
brom ne and i odi ne.
been found that the
are especi ally useful

Rlerr] is (Jerr]-Cerr] alkyl.

sout hern arnyworns and two-spotted spider mtes. 5
conpounds may be prepared as shown

FLOW DI AGRAM |

10

15

20

25

30

35

40

[err] 10
L
C1 cl
ci1 C1
H Cl
H_ CFqy
H CFy
H Cl
H CF,
H CFq

Cl

C1

Br

Cl

Cl

Br

Cl

Cl

chl ori ne,
Advant ageously, it has
formula | conpounds of the present invention
for the control of tobacco budworns,
. . Fornmul a |
- 280 Fl ow Di agram | .
Cl H H -——<(::>> 0 103.5 - 105
C1 H CH3“"<C::;> 0 112 - 115
CF3 H H -(CHaCHz0)3CH; © 0il
CI  H H —<’N:© 6 195 - 197
§
Cl =CH-CH=CH- 0 125 - 128
CF3 H  ~CHp=CHa-CHp- 0 121 - 123
Cl H  -CHp~CHpa-CHp- o 104 - 106.5
CI H "CHa"CHa-CHa— s 84 - 86-5



20 ., 25 wher ein Rlerr] is (Jerr]-Cerr] alkyl

optionally substituted with one 30 to three hal ogen atons,
phenyl optionally substituted with one or two hal ogen, CN,
NOJerr], (Jerr]-Cferr] alkyl, Cerr]-Cerr] alkoxy or
CF[err] groups, 2- or 3-thienyl or 35 2- or 3-furyl;
- 19 -
EXAMPLE 2
Preparation of [3-Chloro~S5-(p-chlorophenyl)-4-cyano-2-
luoromethyl ~1-yl]me a th O8=

phono)acetate

0 0
e I
5 /R + (CH30),PCH,CO¢T'KY  —s
Fa N .
Cl
CHaBr
Cl CN
10 / \
Fa N
| Cl
&
. 0
—0
P-COCH3),
]
0
15 : A solution-of potassium (dimethylphosphono)~

acetate (0.69 g, 4 mmol) in N,N-dimethylformamide is
treated with 1-(bromomethyl)-4~chloro=-2-(p~chloro-
phenyl)~5-(trifluoromethyl)pyrrole-3=-carbonitrile (0.79
g, 2 mmol), stirred at room temperature for one hour,

20 diluted with water and extracted with ethyl acetate.
The combined organic extracts are washed sequentially
with water and brine, dried over anhydrous Mgso, and
concentrated in vacuoc to obtain a brown oil. The oil
is chromatographed using silica gel and a 1:1

25 hexanes/ethyl acetate mixture to give the title preoduct
as a viscous yellow oil (0.41 g) which is identified by
13c and 192NMR spectral analyses.




- 12:- ! Xerr] is d or Br; and W X Y Z R
Rlerr], Rerr] and Q are as described here- I nabove for
formula I. The appropriately substituted pyrrole of 5
formula Il is reacted with an al kyl ati ng agent of formula IVin
the presence of an alkali netal hydride or an alkali neta
Cerr]-CJerr] alkoxide to forman N al ka- noyl am nonet hyl or
N-ar oyl am nonet hyl pyrrole of formula - 20 « V, said forrmula V

am nonet hyl pyrrole is then reacted 10 wi th an excess of phosphorous
oxychl ori de or phosphorus oxybrom de to forma

1- hal onet hyl pyrrole of fornula VI. Sai d 1-hal onet hyl pyrrole is
reacted with a carboxylic aBEAMBLE{3rnula VII in the presence of

an al kali net afpgacticide hﬁdrQéhggciaucgvaiuaggggglor pot assi um hydr oxi de,
to 15 formdesire oxx- an oal Ky[car bonyl oxyal kyl -

pyrrol e compounds of for®APafpllowing tests show th‘TH€f¥P52¥-°§th°

t hi oal kyl car bogompeyundsyas insecticidpsr anicascagpeiads.of rThcepataant

nventi on are 186  are conductbh'f1tR’ s620kE8hA' B ta3E°LInpalRRL"2 2N
disgsolved or dispersed in 50/50 acetone/water mixtures.

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

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

Rating System
15
- 0 = no effect 5 = 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 used in the
present evaluations along with specific test procedures

25 are described below.

Spodoptera eridania 3rd instar larvae, southern army-
worm
A sieva lima bean leaf expanded to 7 to 8 cm
30 in length is dipped in the test suspension with agita-
T tion for 3 seconds and placed in a hood to dry. The
leafr is then placed in a 100x10 mm petri dish con~
taining a damp filter paper on the bottom and 10 3rd



20 ‘Those conpounds are also effective for protecting

growi ng or harvested crops fromattack by insects, acarina and
nol | usks. I nsects controlled by the forrmula | conpounds
of this invention include Lepidoptera such as tobacco 25 budwor s,
cabbage | oopers, cotton boll worns, beet ar nywor ms, sout hern
arnywor ns and di anondback not hs; Honmopt era such as aphids, | eaf
hoppers, plant hoppers and mhlt? flies; Thysanoptera such as
thrips; Col eop- tera such as b * weevi |l s, Col orado potato

beetl es, 30 sout hern corn rootwornms and nustard beetles; and Ot ho-

ptera such as locusts, crickets, grasshoppers and

cockr oaches.

Acarina cont r olpstasy caterpdiiansis Ghe dish is matiind: aiimestfican § aAnsde

mtes such as byFoTObFerAti¥ns are made Y Tortadlt
banks grass n1tes straw 35 berry mtes, citru

© fiffa T L €S,

’riUst mtes and

| eprosi s ni t es feeding or an interference with normal moulting. . 13 -

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

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

10 from the main colony and placed on each leaf of the
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 sige of the cut piece is varied
to obtain about 100 mites per leaf. At the time of the

15 treatment, the piece of leaf used to transfer the mites
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
20

are made.

Empoasca abrupta, adults, western potato leafhopper
A S8ieva 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
25 | placed in a 10010 mm petri dish containing a moist
filter paper on the bottom. About 10 adult leafhoppers

are added to each dish and the treatments
3 days before mortality counts are made.

are kept for

30 Heliothis virenscens, 3rd instar tobacco budworm

Cotton cotyledons are dipped in
formulation and allowed to dry in a hood.

the test
When d4ry,

each is cut into quarters and ten sections placed
individually in 30 mL plastic medicine cups containing
35 a 5 to 7 mm long piece of damp dental wick. One 3rd



Mol | usks controll ed by the conpounds of this invention I ncl ude
gastropoda such as snails, slugs, cowies and | i mpet s.

Advant ageously, it has been found that the conmpounds of the
present invention are especially 5 ef fective agai nst tobacco

budwor ns, sout hern ar nywor s, t wo- spotted spider mtes and

sl ugs. In practice, generally about 10 ppmto 10, 000
ppm and preferably about 100 ppmto abouf_5, 000 ppm of a fornul a
| conpound, dispersed in water or anot fief2 10 liquid carrier, is
effective when applied to the pl ants, the crops or the soil in
whi ch said crops are growi ng to protect said crops fromattack by

i nsects, sta@géﬂégfbfiihfmiiLﬁﬁ&hd to eac a cad@bodpgmul a |
i Al

conmpounds of t s Invention are SO e |ve for controlI'i ng
i nsects, acaritif tpced on the nﬂ?usk%?‘W%p??%cP%%‘?ﬁ%‘?%l £F &3 of
plants and/or days beforé mébEarity Esunts cind nestimdtédiolf phedustiés

gr owi ng in.sufficient anp o] prOV|de a rate of from about
0.100 kg/ ha to“h.?)"%‘bf‘h‘% 45558 685 Rhpds Ent) | Wi | e

t he c®npounds of this invention are effectlve for controlling

e used | n corbppprstle siddiipoupotats HORIEP HEra R Afar; (oY TV 7 S0
i ncl udi ng ot hegouthern corpnEREV¥eFMes, acaricides and nol | uscicides. For
25 exanpl e, the feaeuté Mcmuwtscoistﬁiscwvmtaomom

yrethrof ds. - PRASTAPSEE R i EoR SLadh | Tf s, (2o ki 'or tne mppres | o
baciidus thurlpn;ﬂ.&tmccQBDI)Q tummm is pipettetph@ntﬁ tha takpounds,
_?_E' orinated hy, éj?o&ﬁr@@ri rovfda 3025 ana o0Z9¥ | mhedy| adtHre £RGrbdfehtke.
e conpounds o IS | ventlon may be fornul ated as emul sifiable
concentrat es, BOBHVEDF he 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
15 for the insects and 25 mL of moist soil is added to
each jar. The jars are capped and the contents thro-
roughly mixed 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
20 larvae. The treatments are held for 6 days before
mortality counts are made. Missing larvae are presumed
dead, since they decompose rapidly and can not be
found. The concentrations used in this test correspond
approximately to S0 and 10 kg/ha, respectively.
25
The data obtained for the above described

evaluations are reported in Table I.



concentrates or wettable powders which are diluted with wat er or
ot her suitable polar solvent, generally in 35 situ, and then applied
as a dilute spray. Said - 14
- conpounds may al so be fornulated in dry conpacted gra-
nules, granular fornulations, dusts, duyst,cQncentrates,

suspensi on concentrates, m croenul sions and the |ike all of which
| end thensel ves t@® s ,_°_‘|soii*l , water 5 © and/ow foliage applications
to provide the r LE &e pl ant protection. Such formulations
i ncl ude the Q &} sonpounds of the invengion adm xed wth inert, solid
or quuﬁd’ ﬁﬁﬁnt@. o - Fo? exanple, wettable
powders, dusts, d dust concentrate formul ati ons can be prepared
by grindi ng agﬂ bkendi ng toget her about 25%to about 85%
by wei ght of fornul npounds and about 75%to abBut 15% by
wei ght of a solid I t such as bentonite, di at omaceous earth,
kaol i n, attapul gi tﬁ g E§|heml ike, @ o o -
2y
0 i~
&
S o o o
b= )]

Leaf-
_hopper
(ppm)
10
8.5
9
9
4

100
9
9
9
9

OP-Resistant

!1 l"eg
(ppm)
300 100
9 9
9 9
9 9
9 9

LE
Insecticide And Acaricide Evaluations
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15 . about 1% to 5% by wei ght of a dispersing agent such as

sodi um | i gnosul fonate, and about 1% to 5% by wei ght of a nonionic
surfactant, such as octyl phenoxy pol yet hoxy et hanol , nonyl phenoxy
pol yet hoxy et hanol or the Ilike. A typical emnmulsifiable
concentrate can be 20 prepared by dissolving about 15%to about 70%
by wei ght of a formula | conpothd™in about 85%to about 30% by
wei ght of a solye _§éfh¢§s i sophorpne, tolugpe, butyl g

cel |l osol ve, ne I g{ ate, propyl ene glycol nononet hyl et her, or
the |like and di ng therein about 1%to 25 5% by wei ght of a
noni oni ¢ surfaéfg EB heas an al kyd - o phenoxy?pol yet hoxy al cohol .
An especially &f t‘ﬂ?g nmet hod for control - |®ng terrestrial
gastropods with the formyla | com Jounds of the invention, is to

proffer the active
fornmul a- Q

309 o nmol | usei ci dal nqgerial in she formof a bait
ti Oh. © These bait fornulatPons can be w dely varied but

general ly cont ai § (7)) 1% to 20% by wei ght of the active
i ngredi ent, abouf§ 0 B0% by wei9ht of solfd ® edible nutritive
subst ance, about 8580 10% by wei ght 35 of a carbohydrate source
such as sugar, nol STI, corn
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consunabl e
5

under -

syrup or the like and the remai nder of the fornulation,
In order to facilitate a further

L4

about 30%to 50% by wei ght of water or other
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5 1.0 15

4- Br onp- 1- (brononet hyl ) - 2- (p- chl or ophenyl ) -

5-(trifluormethyl)pyrrol e-3-carbonitrile (2.5 g, 5.7 20 mol ) is added
to a mxture of 2-phenoxypropionic acid (2.9 g, 11.4 mvol ) and
sodi um hydroxide (0.46 g, 11.4 - ﬁﬁnr') in N, N-di net hyl f or mam de. The
reaction m xture Is stirred for one hour at 50C and diluted with a
3:2 et hyl acetate/water m xture. The organic phase is 25
separated, drief o ﬂgsq err] and c®ncentratel in vacuo to obtain
a tan oil. The #if crystallized from 2-propanol to give the
title product & owosol I d n (2.7 9.5, 101- 103[err] Q).
0

23 :

Tobacco
__Budworm  Rootuorm
(ppm)
100 10
6 0
9 4
9 6

000
9
9
9

10
o
o
3

Leaf-
hopper.
(ppm)
100
4.7
9
9

OP-Resistant
Mites
(ppm)
300 100
0 -—
7 9
9 9

TABLE I (Continued)

— Armyworm
(ppm)

000 100 10

9 9 0

9 9 9

9 9 9
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10 . - H d Br CFlerr] H H [err] 0 117 -

118 5 H d Br CF[err] H H CH err]

100 - 1017242500 H d B CHerr] H H [err]

S oi | 25 H d Br CF[err] H H L lerr]

0 132 -134 30 H d Br CF[err] H - [err]
0 165. 5-168 35 H d Br CF[err] Hﬂﬂ%é}ﬂéﬁgm”{

S 110 - 111.5 40 H d _B CFlerr]

0 101 - 102 45 a a a *®- ”mmm'm,
S 79.5 - 82

WE CLAIM:

1. A compound characterized by the
structural formula

) 0
7 N

|
RCHOCCRlREQ
wherein
8

W is CN, Noz, 8(0) Can‘ or CNRSR
R‘ is hydrogen, ¥, Cl, Br, CF H, cclzn, CClFH, cr3 or
cc13:
m is an integer of 0, 1 or 2:
Rs- and R are each independently hydrogen, .
c1 c4 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, cr3, CN, Noz, 8(0) CP284 or
phenyl optionally substituted with one or more
halcgen atoms,
NO, groups,
CN groups,

¢,-C, alkyl groups optionally substituted

R - ~ with one or more halogen atoms, or
c.~C
[T -

alkoxy groups optionally substituted

eplaced



18. - . L M Y Z Rlerr] Rerr] Rl err]

cox!
AR

np[err] C 5 a d d d H H [err]
03.5 - 105 10 a d d d H CHerr] [erﬂ
12 - 115
This Sheet Has Be,

. H"!III!"IIHIMHFII

with one or more halogen atoms;
Y is halogen, cr3 or
phenyl optionally 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-c‘ alkoxy groups optionally substituted
with one or more halogen atoms;
Z is hydrogen, halogen or CP,?
R is hydrogen or c,-C, alkyl:;
R1 and Rz are each independently hydrogen,
C,~Cg alkyl optionally substituted with one
or more halogen atoms,
C,~C¢ alkoxy optionally substituted with one .
or more halogen atoms,
- C,-C¢ alkylthio optionally substituted with
one or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms,

noz groups,

CN groups,

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

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

when Rl and Rz are taken together with the atom to
which they are attached may form a cs-cs cyclo~-
alkyl group optionally substituted with one to
three cl-c4 alkyl groups, cz-cs alkenyl groups or
phenyl groups, or R1 or Rz may be taken together

L



15

:

H d Sr CFlerr] H H (CH[err]CI-l[err]O)[err]CI—l[err]

oi | HCFlerr]d d H H [err]

195 - 197 - - H CF[err]G d =CH CH=CH

0 125 - 128 Hd Br CFlerr] H

-CH err] - CH[erp] een e l*“’TZl - 123 35 H CF[err]

H CH[err] | 0 104 - 106.5 40 H CFlerr]
d H [err]- S_. ff - 86.5

with R, and the atoms to which they are attached
to form a 4~ to 7-membered heterocyclic ring:
o

Q is AR, or ﬂ(on
A is O or s(O)p.
p is an integer of 0, 1 or 2;
Ry is hydrogen,

°1' alkyl,

1-c6 alkenyl,

2-c6 alkynyl,
phenyl optionally substituted with one or more
halogen atoms,

1327

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,
C(O)R7 provided p is o,
C(O)A1 provided p is 0,
{CH cnzo)nx7, or

,Ag

R, may be taken together wlth either R, or R, and

the atoms to which they are attached to form a 4-
to 7-membered heterocyclic ring;

zl is 0 or 8;

R, is C,~C¢ alkyl,

-cz--c6 alkenyl,
cz-c6 alkyayl, or
phenyl optionally substituted with one or more

halogen atoms, ——— e
AR D

Rg

’ or



- 19.- . EXAVPLE 2 Preparati on of
[ 3- Chl or 0- 5- (p- chl orophenyl ) - 4- cyano- 2-
(trifluoronmethyl)pyrrol-1-yl]nethyl (dinmethyl phos- phono) acet at e
[err] 5 10

- 31 -

This Sheet Has Been Replaced

1

RN
CN groups,
c1'°4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substitutead
with one or more halogen atoms;
n is an integer of 1, 2 or 3;
Rs and 89 are each independently hydrogen or C
alkyl, or

17
when taken together may form a ring wherein
R Rg is represented by -CE=CH-CH=CH-;

A, is OR,,. or NR_.R

1 10 117127
Rlo is C -cs alkyl or

' phenyl optionally substituted with one or
more halogen atonms,
No, groups,
CN groups,

- cl-c4 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;

R11 and R12 are each independently hydrogen or °1'°4
alkyl; and
R13 is 01-04 alkyl.

2. The compound according to claim 1
wherein

8
W is CN, Noz, S(O)mCI'zk4 or CNR R
R4 is hydreogen, F, Cl, Br, crzn, CCIzn, CClFH, cr3 or
0013:
m is an integer of 0, 1 or 2;
R, and RG are each independently hydrogen or C

||II|III l||||| IIIII [

17C,



15 . . A sol ution of potassium (di methyl phosphono) -

acetate (0.69 g, 4 mol) in N, N-dinethylformamde is treated with
1- (brononet hyl ) - 4- chl or o- 2- ( p- chl or o-

phenyl)-5-(trifluoronethyl)pyrrol e-3-carbonitrile (0.79 g, 2

mmol ), stirred at roomtenperature for one hour, 20 diluted with

wat er and extracted with ethyl acetate. The conbined organic
extracts are washed sequentially with water and brine, driéd over
anhydrous MgSJ err] and concentT @2d i n vacuo to ol Sttt HRs Blep 8% laced
oil. The oil I s chromat ographed using silica gel a

hexanes/ et hyl acetate m xture to give the title product I"m’mwwﬁﬂ "’

vi scous yell ow oi l %& 49}9) which is identified by
[ err] FNVR spectral K¥hdes.
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, cr3 or
phenyl optionally substituted with one or more
halogen atoms
NO, groups,
CN groups,
cl-c4 alkyl groups optiocnally substituted
with one or more halogen atoms, or
. C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Z is c1, Br or CF,;
R is hydrogen;
R, and R, are each independently hydrogen,
C,-C¢ alkyl optionally substituted with one
or more halogen atoms, or
R, or R, may be taken together with R,
the atoms to which they are attached to form
a 5~ to 6-membered heterocyclic ring:

o

and

Q is ARS or l(on
A is O or 8;
R, is C,-C¢ alkyl,
phenyl optionaly substituted with one or more
halogen atoms,

13027

No, groups,
CN groups,

RO



- 20 - ‘ EXAMPLE 3 | nsectici de

and acaricide evaluations The followi ng tests show t he
ef fi cacy of the conmpounds as insecticides and acaricides. The
eval ua- This SimasHaBen®episbeg€t ed wi t h sol uti ons of test conpounds

di ssol ved or disp acetone/water m xtures. 5 The test
conpound is technj di ssol ved or di spersed in said
acetone/water m xtures 1 n sufflcient - 33 - amounts to provide the
concentrations set forth in Tabl e”1 bel ow. Al
concentrations reported herein are in 10 terns of active ingredient.
All tests are conducted in a | aboratory nmintai ned at about

27[err]C. The rating ¢, =-c, &m}r‘ngﬁaﬁbsysgtisnaﬁ}%as&ﬁtutea

Rating System 15 5 = 56-65%
kill 1 = ‘1%)“’25@6*?. pF more h°1°%°n BEOMS ), RF| |
2 = 26-35%Kill c*?ﬁlﬁ&&&kgfbups optionally substitutedt- 45%
Kill 8 = 86- 9996 il 4 %)kll
9 = 10096ki|| wggh one or more haloéén aéoés —
eval uation (CE,CH,0) R,, or

2, /8

1

//<\ \'
N Rg ? or
R, may be taken together with either Rz or R, and

the atoms to which they are attached to form a 5~
to 6-membered heterocyclic ring:
z, is 0 or 8; '
R, is C,~C, alkyl:
n is an integer of 1, 2 or 3;
Ry and Ry are each independently hydrogen or c,-C,
. alkyl, or
when taken together may form a ring wherein
Ry is represented by -CH=CH-CH=CH~-~; and
is cl-c alkyl.
3. The compound according to claim 2 wherein
W is CN;
X is phenyl optionally substituted with one or more
halocgen atoms,
No, groups,
CN groups,
alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C alkoxy groups optionally substituted

4
with one or more halogen atoms;

C;-C4

¥ is Cl or Br;
Z is ¢l1, Br or crs:
R is hydrogen:;

U)W R R



The test species of insects used in the present eval uations al ong

with specific test procedures 25 are descri bed bel ow.

Spodoptera eridania 3rd instar larvae, southern arnmy-. --—... ... worm.

A sieva |inma bean | eaf expanded to 7 to 8 cm 30 inlength is dipped
in the test suspension with agita- tion for 3h Been Gepldcas ed
in a hood to dry. The | eaf is then placed in j ri

di sh con- taining a danp filter_pgpel on the rd

- 21 - instar caterpillars. The dish is maintalned Tor days
bef ore observations are made of nortality, reduced feeding or an

interference with normal noul ting. .
R1 and R2 are each independently hydrogen or

cl_cs alkyl, or .
R, or R, may be taken together with R, and
the atoms to which they are attached to form
a S5-membered heterocyclic ring:

o]

Q is AR3 or ﬁ(ox
A is 0 or 8;
R3 is C,-C¢ alkyl,
phenyl optionally substituted with one or more
haldgen atonms,
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 atonms,

" (CH,CH,0) R, or

13)2?

Zq

\

R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 5-
membered heterocyclic ring;

z1 is O or 8;

R7 is cl-c6 alkyl;

n is an integer of 1, 2 or 3; and

R, is cl-c4 alkyl.

4. The compound according to claim 3 wherein
the compound has the structural formula

L



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

spider mte Sieva lim bean plants with prinmary | eaves
expanded to 7 to 8 cmare selected and cut back to one pl ant per
pot. A smaltT piece is cut froma |leaf taken 10 fromthe main col ony
and pl aced ﬂ%sﬁ?ei:ﬁaslB%é’}foeBFaceﬁhe test plants. This is done about 2

hours before ment to allow the mtes to nove over to the
test plant Ullﬂmu u}”&mo | ay eggs. PeSi<ze of the cut piece is varied
to obtain ab per leaf. At the tinme of the 15 treat ment,
the piece of leaf used to transfer the mtes I's renoved and

di scarded. The mte-infested plants are di pped in the test
formul ation for 3 seconds with ' agitation and set in the hood to
dry. Plants are kept for 2 daygybefore estimates of adult kill
are made. 20 Enpoasca abgupta, adults, western potato |eafhopper
A Sieva |ima bean | eaf about 5 cm S di pped in the test
formul ation for 3 seconds with \ agitation and placed in a hood to

dry. The leaf is 25 pl aced in mm petri dish containing a
noi st filter paper on t bdttom About 10 adult | eaf hoppers

are added to each dish and the treatnments are kept for 3 days
before nortality counts are nade. B@HOC((J)HHfRE&Hs virenscens, 3rd

i nstar tobacco budworm Cotton totyl edons are di pped in
t he test formulation and allowed to dry in a hood. Wen dry,

each is cut into quartess afte eonpecind sel#Ectostl from the graup vidual ly in
+30 nL plasticoaRdiSikIRgC YRS (SR RMYI-EL (p-chlorophenyl) -4-cyano-2-
(trifluoro-methyl)pyrrol-1-yl]methyl methyl carbonate;
[3~-bromo~5-{p-chlorophenyl)-4~-cyano-2-(trifl-
uoromethyl)pyrrol-i-yllmethyl 2-furocate;
[4~bromo-2-(p-chlorophenyl)-3~-cyano-5-(trifluoromethyl)
pyrrol-l~-ylimethyl phenoxyacetate;
[3~bromo~5-~(p-chlorophenyl)-4~cyano~2-(trifluoro-
methyl)pyrrol-l-ylimethyl (p-chlorophenoxy)acetate; and
[3-bromo~5-(p-chlorophenyl) 4-cyano-2~(trifluoromethyl)
pyrrol-i~yllmethyl (phenylthio)acetate.

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, acari-
cidally or molluscicidally effective amount of a
compound having the structural formula

X
¥ W
N O
Z
RCHOCCR4R,Q

wherein
8

I
W is CN, Noz, S(O)mcrzn4 or CNRSRS:

Ll



35 . .a5to 7 mmlong piece of danp dental wick. One 3rd

- 22 - Instar caterpillar is added to each cup and a cardboard

lid placed on the cup. Treatnments are nmaintained for 3. __days _hefore
nortality counts and estimtes of reduction in feeding danmage are

made. 5

The dried tal CH S 13 hydrogdﬁ}os;e,n%i JBI.C,C ¥ rm | et ﬁﬁQﬁblﬁnﬁ

as food 15
each jar.

Di abrotic undeci npunctata howardi, tlhislshketmlBethe laced

sout hern corn rootworm One cc of fin
a 30 nL wi de-nouth screwtop glass.jar. Che nL

priate acetone test solution is pipetted onto the t
provide 1.25 and 0.25 ng of active ingredient per jar. The Jars
are set under a gentle air flow until the acetone is evaporated.

'ﬂed in

dged e serve

or_ t.he insects and 25 moi st soil is addedl to

The Jars 3dapped and the contents t hro-

m is an integer of 0, 1 or 2;
Rs and Rs are each independently hydrogen,
C,-C, alkyl optionally substituted with one or
more halogen atems, or
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, alkoxy groups optionally substituted
with one or more halogen atoms:;
X is halogen, CF,, CN, Noz, BjO)mprzn‘ or
phenyl optionally substituted with one or more
halogen atoms, '

01-04

- No, groups,
CN groups,
c1 4 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 halogen, cr3 or
phenyl optionally 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;
Z is hydrogen, halogen or CF3.
R is hydrogen or C,~-C, alkyl:;

1 74
R and R, are each independently hydrogen,

2



roughly m xed on a Vortex Mxer. Follow ng this,

rootworns are added to each jar and the jars

ten 3rd-instar
are | oosely capped to

all ow air exchange for the 20 | arvae. The treatnents are held for 6

days bef or e This Sheet Has B¥B Hepladelly COUNts are made.

M ssing | arvae are presuned

dead, since t rapldly and can not be found. The
concentration test correspond approxi mately to 50

and 10 kg/ ha, resp - 37 =

The data obtai ned for

t he above descri bed evaluations are reported in Table I

- 23 - [err]

C,~Cq alkyl optionally substituted with one
or more halogen atoms,
C,~C_ alkoxy opticnally substituted with one

1 76

or more halogen atoms,

1

C,-Cq alkylthio optionally substituted with

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

more halogen atoms,

No, groups,
CN groups,

Cy-C4

-C, alkyl groups optionally substi-

tuted with one mor more halogen

atomsg, or

¢

~C, alkoxy groups optionally substi-

tuted with one or more halogen

atoms, or

when R, and R, are taken together with the atom to

1 2

- which they are attached hay form a C,=Cq cyclo~
alkyl group optionally substituted with one to

three cl-c‘ alkyl groups, C

phenyl groups, or R,

-C
or Rz may be taken together

6 alkenyl groups or

with R, and the atoms to which they are attached
to form a 4- to 7-membered heterocyclic ring:

0

Q is AR, or l(on
A is O or 8(0)p;
p is an integer of 0, 1 or 2;
R, is hydrogen,

c.~-C_ alkyl,

1 76

01-05 alkenyl,

cz-c6 alkynyl,

13727

phenyl optionally substituted with one or more

halogen atoms,
Noz groups,
CN groups,

O



- lerr] - 25 - [err] -26- [err]

heet Has Been Reilaced

R

c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c‘ alkoxy groups optionally substituted
with one or more halogen atoms,
C(O)R7 provided p is o0,
C(O)A1 provided p is 0,

(CKZCHZO)nR7, or

/<\
, or

R, may be taken together wzth either R, or R, and
the atoms to which they are attached to form a 4-
to 7-membered heterocyclic ring;
21 is O or 8;
R, is’ cl-c6 alkyl,
. c -c alkenyl,
cz-cs alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,

No, groups,

Rg

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;
n is an integer of 1, 2 or 3;
Ra and R9 are each independently hydrogen or cl-c4
alkyl, or
when taken together may form a ring wherein
RgR, is represented by ~CH=CH-CH=CH-;
A, is OR,, ©r NR,,R,,;
R is ¢, ~Cc_ alkyl or

10 b D
phenyl optlonally subst;tuted with one or

[ IIIII i IIII

4



27, -

Jerr]

28 Cl ai ns

1. A conpound characterized by the structural fornula [err]

I

I

more halogen atoms,

Noz groups,

CN groups,

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
atoms;

R and R are each independently hydrogen or C.~C

11 12 i1 4
alkyl; and

Rl3 is cl-c‘ alkyl.

_ 7. The method according to claim 6
wherein

8

W is CN, Noz, 8(0) CFZR4 or CNR RS'
R4 is hydrogen, F, €1, Br, crzn, cc123, CC1lFH, CFS or

cc13:
m is an integer of 0, 1 or 2;
Rs and Rs are each independently hydrogen or cl-c4
alkyl:
X is 1, Br, cr3 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

C,-C, alkoxy groups optionally substituted

¢y

with one or more halogen atoms;
Y is €1, Br, crs
phenyl optionally substituted with one or mcre

or

halogen atoms
No2 groups,

* c L M S *

Sheet Has Been RTlaced
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wherein. « Wis CN, NJerr], S(Oferr]CFerr]Rerr] Rerr] or [err];
Rlerr] is hydrogen, F, d, Br, CFerr]H CC[err]H COFH CF[err] or

Cdlerr]; mis an integer of 0, 1 or 2 Rlerr] and Rerr]are-each -

i ndependent |y hydr ogen, Clerr]-Cerr] alkyl optiopald, etﬁéjstﬁ%t i tut eg
w th one or nore hal ogen atons, or ph SF
substituted with one or nore hal ogen atogf,

NJ err] groups, CN groups, _ - _ err

groups optionally substituted 40 with one or nore hal ogen
atons, or Cerr]-Cerr] al koxy groups optionally substituted
with one or nore hal ogen atons; X i's halogen, Cr[err], CN, NJerr],
S(O[err]CFlerr]Rerr] oreN groups,Phenyl optloRE{Iy substituted with one or
nor e hal ogen, at ons, eﬂiixgroupsd _

CH groups, 15194 23K, 9TouUR” Qptianra iRstitutadt it ut ed

with one or nore hal ogen atonwitlf one or more halogen atoms, or

C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
2 is Cl1, Br or CF

R is hydrogen;
R1 and Rz are each independently hydrogen,
cl-c6 alkyl optionally substituted with one
or more halogen atoms, or
Rl or Rz may be taken together with R3 and
the atoms to which they are attached to form

a 5~ to 6-membered heterocyclic ring;
o .

3?

Q is AR3 or ﬂ(on
A is O or 8;
R, is C,-Cg alkyl,
" phenyl optionaly substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,-¢, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionglly substituted
with one or more halogen atoms;
(cnzcnzo)nn7, or

R
N"Rg , oOr

R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 5-
to 6-membered heterocyclic ring:;

Z, is O or 8; e
Ay

13727

1l



Jerr]-C.err] al koxy groups optionally substituted
29 with one or nore halogen atons; Y is halogen CF[err]

or phenyl optionally substituted with one or nore - - -hal ogen
at ons, NJ err] groups, CN groups,

Clerr]-Cerr] alkyl groups optionally substituted Tmsgw“}hSB laggd
or nore hal ogen atons, or Cerr]-Cerr] alkox

optionally substituted wi th one or nore h Zis
hydr ogen, hal ogen or CF[err]; R is hydregda er C[err]-C[err] aIkyI R err]
and R[err] are each independently hydrogen, C[err]-C[err] al kyl
optionally substituted with one or nore hal ogen atons,

Cerr]-Cerr] alkoxy optlonaII{ substituted with one
v 18 c,~C_ alky

n is an integer of 1, 2 or 3;
R8 and R9 are each independently hydrogen or c1'c4
alkyl, or
when taken together may form a ring wherein
is represented by -CH=CH-CH=CH=~; and
alkyl.

8
R is ¢, =C

13 1 74
8. The method according to claim 7 wherein the

compound is selected from the group consisting of
[3~bromo~5~(p-chlorophenyl) -4-cyano-2-({trifluoro-
methyl)pfrrol-l—yl]methyl methyl carbonate;
[3-bromo=-5=-(p~chlorophenyl)-4~cyanc-2=-(trifluoro~-
methyl)pyrrol-i-yl]methyl 2-furocate:;
[4-bromo-2~(p-chlorophenyl)~3-cyano-5-(trifluoro-
methyl)pyrrol-1i-yljmethyl phenoxyacetate;
[3=-bromo=-5-(p~chlorophenyl)-4~-cyano-2-(trifluoro~-
methyl)pyrrol-l-yllmethyl (p~chlorophenoxy)acetate;
[3-bromo~5~(p-chlorophenyl)-4~-cyanc-2-(trifluoro~
methyl)pyrrol~1-yllmethyl (phenylthio)acetate;
[3~bromo-5- (p~chlorophenyl)-4~cyano~2-(trifluoro~-
methyl)pyrrol-i~ylimethyl 2-phenoxypropionate;
[3-bromo-5-(p~chlorcphenyl)-4~cyano-2-{trifluoro-
methyl)pyrrol-i-yllmethyl 2-thiophenecarboxylate;
[3-bromo~5~(p~chlorophenyl) -4-cyano-2-(trifluoro-
methyl)pyrrol-li~yllmethyl {2~[2~(2-methoxyethoxy)-
ethoxy]ethoxy}acetate;
[3,4~dichloro~4-cyano-5~(alpha,alpha,alpha~trifluoro~
methyl-p~tolyl)pyrreol-l1-yllmethyl 2-furoate;
[3-bromo~5-(p~chlorocphenyl)-4~-cyano-2~-(trifluoro-
methyl)pyrrol-1i-yljmethyl tetrahydro~2-furocate; and
[3-chloro-5~-(p~-chlorophenyl)-4~-cyano-2-(trifluoro-
methyl)pyrrol-1-yljmethyl (dimethylphosphonco)acetate.

A



or npr. hal ogen atons, Clerr]-Clerr] alkylthi.o optignally
substituted with one or nore hal ogen atons,
phenyl optionally substituted with one or Thwshmﬂ&wmah

o Uk ot Sna WHHIITH!III
Cerr]-Cferr] alkyl groups optionally substi- Iluted
at ons

with one nor nore hal ogen

Cerr]-Cerr] al koxy groups optionally substi - tuted
with one or nore hal ogen = 42 = atons, or when R err]
and Rlerr] are taken together with the atomto whi ch they are attached
may forma Cerr]-Cerr] cyclo- al kyl group optionally substituted
with one to t hrge p r kenyl
groups or phenyl*® grqoﬁﬂésihor éﬁ# &Qc%x?# roﬂ&%e‘]"%%gé #oé%t her

30 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
X
Y 1]
N~ O
Z |
RCHOCCR4RRQ
wherein W, X, ¥, %, R, Rl' R, and Q are as described in
claim 6.
10. The method according to claim 9 wherein
W is oN;

X is phenyl optionally substituted with one or more
halogen atonms,
NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or

c,-C, alkoxy groups optionally substituted

t 4w:‘.th one or more halogen atoms;
Y is €1 or Br;
Z is €1, Br or CF3;
R is hydrogen;
R1 and Rz are each independently hydrogen or
c1’°6 alkyl, or
Rl or Rz may be taken together with R, and
the atoms to which they are attached to form

a S5-membered heterocyclic ring;

* c L M 1 *



wth«Rferw] and the atons to which they are attached to forma 4- to
7- menbered heterocyclic ring; Qis ARerr] or [err]; Ais Oor S(Oferr];

pis an integer of 0, 1 or 2; Rerr] is hydrogen,. . _(err]l-Cerr] alkyl,
Clerr]-Cerr] alkenyl, Cerr]-Cerr] alkynyl, phenyl optionally
substituted with one or nore hal ogen ato SSheetHasBeemR cal r |

gr oups, CN groups, Cerr]-Cerr] ptionally
substituted with one.ogznure haloge

Cerr]-Cerr] al koxy groups optionally substituted W t

or nore hal ogen atons, C(ORerr] provided p is O, C(OAlerr]
provided p is O, (CHerr]CHerr]OJ[err]Rerr], or [err] , or
Rlerr] may be taken toﬁether with either Rlerr] or Rerr] and t he
atoms to which they ar¢ attached to forma 4-

Q is AR or P(OR
Ais O or 8;
R, is C,-C¢ alkyl,
phenyl opticnally 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

13) 2¢

with one or more halogen atoms,
(CH,CH,0) R,, or

Zy
\ | -
N ’ or
) Rs may be taken together with either R1 or Rz and

the atoms to which they are attached to form a 5-

membered heterocyclic ring;
3, is 0 or 8;

R, is C,~C¢ alkyl;
n is an integer of 1, 2 or 3; and
is cl-c alkyl.

11. The method according to claim 9 wherein the
compound is selected from the group consisting of
[3-bromo-5~(p~chlorophenyl)~-4-cyano~2-(trifluoro-
methyl)pyrrol-i~ylijmethyl methyl carbonate;
[3-bromo-5~(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol~1-yllmethyl 2-furocate:;
[4-Dbromo=-2-{p-chlorophenyl)-3-cyano-5-(trifluoro~
methyl)pyrrol-1-yllmethyl phenoxyacetate;
[3~-bromo-5~(p-chlorophenyl)-4-cyano=-2~(trifluoro-
methyl)pyrrol-i-yljmethyl (p-chlorophenoxy)acetate,

[N II||| ||I|I |I |I||



to 7-pggnhered heterocyclic ring;, Zferr] is Oor S, Rerr] is (ferr
al kyl , Clerr]-derr] al kenyl, Cerr]-Cerr] al kynyl, or
optionally substituted with one or nore hal ogen at ons,

31
Cerr]-Cerr]

]-Cerr]
phenyl

wi th one

Sheat Jaced CN groups,
al onal Iy substituted
or nore hal ogen Cerr]-Cerr] al koxy groups optionally

substi t ut ed
i nt eger of 1,

Cerr]-Cerr]

th one or ?gre hal ogen atons; n is an

2 or 3; Rerr] and Rerr]”a
al kyl, or-

each independent!|y hydr

[3~bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-ylimethyl (phenylthio)acetate:
[3~-bromo-5-(p-chlorophenyl)-4~cyano-2- (trifluoro~
methyl)pyrrol-l~ylimethyl 2-phenoxypropionate;
[3=-bromo-5- {p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-l-ylimethyl 2-thiophenecarboxylate;
[3-bromo~5- (p~chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol=-i-~yl]methyl {(2-[2~(2-methoxyethoxy)~
ethoxy]ethoxy)acetate;
(3,4-dichloro~4~cyano-5-~(alpha,alpha,alpha~triflucro-
methyl-p-tolyl)pyrrol~i-yllmethyl 2-furoate;
[3~bromo=-5-(p-chlorophenyl)-~4~cyano-2-(trifluoro-
methyl)pyrrol~l~ylimethyl tetrahydro-2-~-furoate; and
[3~chloro~5~(p~chlorophenyl)-4-cyano-2~(trifluoro-
methyl)pyrrol-i~yllmethyl (dimethylphosphono)acetate.

12. A composition for controlling insects,
acarina and mollusks which is characterized by an

ogen or

agronomically acceptable carrier and an insecticidally,

acaricidally or molluscicidally effective amount of a
compound having the structural formula

X
Y W
N~ O
z |
RCHOCCR,R,Q

wherein W, X, ¥, %, R, Rl’ R2 and Q are as described in

claim 1.
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when taken together may forma ring wherein Rlerr]Rerr] is
r ept esent ed b%a-CH:CH-CH:CH-; Alerr] is ORerr] or NRlerr]Rerr]; Rerr] is

Cerr]3€ 8421081 kyl or phenyl optionally substituted with one or
nor e hal ogen atons, NJ err] groups, CN
groups, Cerr]-Cerr] alkyl groups optionally substi -
tuted with one or nore hal ogen at ons, or
Cerr]-Cerr] al koxy groups optionally substi -

tuted with one or nore hal ogen atons; R err] and
Rlerr] are each independently hydrogen or CJerr]-Clerr] al kyl ;

and Rerr] is (Jerr]-Cerr] alkyl. Rerr] is (Qerr]-Cerr] alkyl.

2. The conpound according to claim 1l wherein Wis CN, NJerr],
S(O[err]CFerr]Rerr] or [err]; Rerr] is hydrogen, F, d, Br, CF[err]H,
Cl[err]H CAFH CF[err] or Cl[err]; mis-an integer of 0, 1 or 2;
Rlerr] and R err] are each independently hydrogen or (Jerr]-Cerr]

N=-OX¥~- THIO NYLO PYRROLE
INSECTICIDAL, A CID AND MOLLUSC DAL AGENTS

ABSTRACT OF THE INVENTION
There are provided N-oxy- and thioalkyl-
carbonyloxyalkylpyrrole compounds of formula I

X
Y !
0
- Z IN
RCHOCCR,R,Q
(D>

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.
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.32 alkyl; xis d, Br, CF[err] or phenyl optionally substituted
with one or nore hal ogen at ons, NJ err] groups,
CN groups, Cerr]-Cerr] alkyl groups optionally substituted
wi th one or nore hal ogen atons, or Clerr-Clerr] al koxy groups
optionally substituted wi th one or nore hal ogen atons; Y is
ad, Br, CFlerr] or phenyl optionally substituted with one or nore
hal ogen at ons NJ err] groups CN groups,

Cerr]-Cerr allr%/ ro}dAﬁL\sotlonal sbs w th one
or more ha¥ D%?é% , KYLCARBON %g%& oH %ﬁcai‘%%%ptuonal | y
substituted CARlcaﬂéL ﬁgqar nor e ogenhégons Zis , Br
CF[err]; R is hydrogen;

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 effeckivé insecticides,
acaricides and moclluscicides for the control of in-
sects, acarina and mollusks and for thé 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 ob-
served with several classes of insecticidal and aca-
ricidal agents.

EP-A-0 426 948, EP-A-0 372 263, EP-A-0 484 614 and EP-A-0 372 982
disclose pyrrole compounds having insecticidal, acaricidal and nematicidal
effects.

Chemical Abstracts, Vol. 91, 1979, abstract No. 193167v, discloses
pyrrole compounds having acaricidal and insecticidal effects.

EP-A-Q 545 103 is a document under Art. 54(3) EPC disclosing 1-
(substituted)thioalkylpyrrole.

The present invention describes N-oxy- and
th1oa1ky1carbonyloxyalkylpyrrola 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 in-
sects, acarina and mollusks.

o ——————p—
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.Rerr] and R err] are each independently hydrogen, Cerr]-Cerr]

al kyl optionally substituted with one or nore hal ogen
atons, or Rlerr] or Rlerr] may be taken together with R err] and
the atons to which they are attached to form a 5- to 6-nenbered
het erocyclic ring; Qis AR[err] or [err]; Ais Oor S; Rerr] is.
Cerr]-Cerr] alkyl, phenyl optionaly substituted with one or nore

hal ogen at ons, NJ err] groups! CN groups,

33 Clerr]-Cerr] alkyl graougs. optionally substituted

wi th one or nore hal ogen atons, or

This invention alsc relates to compositions
containing those compounds and methods for using those
compounds and compositions. Advantageously, it has
been found that the N-oxy- and thioalkylcarbonyloxy-
alkylpyrrole compounds of the present invention, and
compositions containing them, are effective insec-
ticidal, acaricidal and molluscicidal agents for the
control of insects, acarina and mollusks and for the

This is the replecament sheet
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Jerr]-Cerr] alkoxy groups optionally substituted w th one

or frore hal ogen at ons; (CHerr]CHerr]OJerr]Rerr], or
Rlerr] may be taken together with either R err] or Rerr] and t he
atons to which they are attached to forma 5- to 6-nmenbered

heterocyclic ring; Zlerr] is Oor S; Rerr] is (Jerr]-Clerr] alkyl; nis an
integer of 1, 2 or 3; Rerr] and R err] are each independently hydrogen or

Cerr]-Cerr] : al kyl, or when t'aken together may form
a ring wherein R[err]R[err] is represented by -CH=CH CH=CH; and
Rlerr] is (err]-(err] alkyl. 28 . 3. The conpound according to
claim2 whgrglhd Wis CN; X is phenyl optlonally substituted with one or

nor e hal ogen at ons, NJ err] groups, CN
groups, C[err] %ngoﬁbﬁyEﬁ@@@ﬂ%&fﬂy”doﬂﬁl'% substituted

wi th one or nore halogen a
structural formula

RéHOCCRlRaQ
wherein
g
W is CN, NO,, B(0)_CF,R, or CNR_R; .
R‘ is hydrogen, F, Cl1, Br, CF E, cel K, CClFH, CP3 or
ccl,
m is an ;nteger of 0, 1 or 2;
Rg and R, are each independently hydrogen,
c,-C, alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionally substituted with one or more
haleogen atoms,
noz 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, crs, CN, Roz, 8 (0) CFZR4 or
phenyl optionally substituted with one or more
halogen atons,
No, groups,
CN groups,
c,-c, alkyl groups optionally substituted
with .one or, more halogen atoms, or
¢,-C, alkoxy groups optionally substituted

A
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(Jerr]-Cerr] al koxy groups optionally substit ut ed with
one ‘or nore halogen atons; Yis C or Br; Zis O, Br or CFlerr]; Ris

hydr ogen; 34 Rlerr] and Rerr] are
each i ndependently hydrogen or Cerr]-Cerr] alkyl, or

Rlerr] or Rlerr] may be taken together with R err] and the_atons
to which they are attached to form _ a 5-menbered heterocyclic
ring; Qis AR[err] or [err]; Ais Oor S; Rerr] is Jerr]-Cerr] alkyl,
phenyl optionally substituted with one gp§ nore hal ogen at ons,

with one or more halogen atoms;

Y is halogen, CF, or
phenyl optionally substituted with one or more
halogen atoms,
Noz groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or moré halogen atoms, or
c,-C, glkoxy groups optionally substitutead
with one or more halogen atoms;
Z is hydrogen, halogen or CF

R is hydrogen or C

3:
1—04 alkyl:

R, and R, are each independently hydrogen,

¢, -C, alkyl optionally substituted with one
or more halogen atons,

C,~C¢ alkoxy optionally substituted with one
or more halogen atoms,

C,~Cg alkylthio optionally substituted with
one or more halegen atoms, or

phenyl optionally substituted with one or
more halogen atoms,

NO, groups,

CN groups,

C,-C, 2alkyl groups optionally substi-
tuted with one mor more halogen
atoms, or

cl-c4 alkoxy groups optionally substi-
tuted 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 C,-C. cyclo-
alkyl group optionully substituted with one to
three cl--c4 alkyl groups, cz-c6 alkenyl groups or
phenyl groups, or Rl or Rz may be taken together

_”","Jmlﬂ "I,,""I's' '”", This s the replacement sheet
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"NJ err] groups, CN groups, Cerr]-Cerr] alkyl groups

optionally substituted with one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted wi th one
or nore hal ogen atons, (CHerr]CHerr]OJ[err]Rerr], or [err]

Rlerr] may be taken together with either R err] or Rerr] and the
atons to which they are attached to forma 5- nmenber ed heterocyclic
ring, Zerr] is Oor S; Rerr] is (Jerr]-Cerr] alkyl; nis an integer of

1, 2 or 3; and Rerr] is (Jerr]-Cerrjo al kyl . 4. The conpound

according to claim3 wherein the conpound has the structural formula
with R, and the atoms to which they are attached
to form a 4~ to 7-membered heterocyclic ring:
o

Q is ARs'or P(OR1
A is O or 8(O)p:
p is an integer of 0, 1 or 2;

3)27

R, is hydrogen,

C,~C¢ alkyl,

c —c6 alkenyl,

c 'cs alkynyl,

phenyl optionally substituted with one or more

N

halogen atoms,
No, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
€,-C, 2lKoxy groups optionally substituted
with one or more halogen atoms,
C(O)R7 provided p is 0,
C(o)'A1 provided p is 0,

(cnzcnzg)nn7, or

Re
Z,./ °
N R9 J or

R, may be taken together with eithexr R, or R, and
the atoms to which they are attached to form a 4~
to 7-membered heterocyclic ring;

Z, is O or 8;

R, is c,-C¢ alkyl,
-cz-cs alkenyl,

cz-c6 alkynyl, or
phenyl optionally substituted with one or more

halogen atoms,

This is the replacemeni sheetl
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'35 [err] 5. The compound according to claim1 selected fromthe
group consisting of [3-brono-5-(p-chlorophenyl)-4-cyano-2-
(trifluoro-methyl)pyrrol-I-yl]methyl methyl carbonate;

[ 3- br omo- 5- ( p- chl orophenyl ) -4-cyano-2-(trifl- uoromethyl)pyrrol-1-yl]nethyl
2-furoate; [4-brono-2-(p-chlorophenyl)-3-cyano-5- (trlfluoronethyl)
pyrrol-1-yl]methyl phenoxyacetate;

[ 3- br ono- 5- ( p- chl orophenyl ) - 4-cyano-2-(trifl uoro-

met hyl ) pyrrol - 1-yl ] met hyl ( p- chl or ophé&noxy) acet at e; and

[ 3- br omo- 5- ( p- chl or ophenyl ) 4- cyano- 2- (tri fl uoronet hyl)
pyrrol-l-yl]nethyl(phg@%;thlqgacetate 6. A nmethod for
controlling insects, SR’ mol | usks which is characterized by
contacting said CN groups,

c,-c, alkxyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted

with one or more halogen atoms;

n is an integer of 1, 2 or 3;

Ry and Ry are each independently hydrogen or c,-c,
alkyl, or - :
when taken together mﬁy form a ring wherein
R R, is represented by —~-CHE=CH-CH=CH~-;

Al ils ORlo or NR11R12

Rlo is cl-c6 alkyl or

phenyl optionally substituted with one or

more halogen atoms,

No2 groups,

CN groups,

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

. atoms;
R,4 2nd R,, are each independently hydrogen or C,~C,
alkyl; and

R13 is cl-c4 alkgl.

2. The compound according to claim 1
wherein
8
W 1s CN, NOZ, B(O)mcFZRl or CNRsnsi
R4 is hydrogen, ¥, Cl, Br, CFZK, cclza, CClFH, cra or
cc13:
m is an integer of 0, 1 or 2;
Rg and R, are each independently hydrogen or c,~C,

TR v the reniecement sheed
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insects, acarina and nol |l usks, their breeding ground, food supply or
habitat wwth an insecticidally, acari- cidally or nolluscicidally effective
anount of a conpound according to claim 1.

36

32
alkyl; '
X is c1, Brx, CF, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
cl-c"alkyl groups optionally substituted
with oche or more halogen atoms, or
01-04 alkoxy groups optionally substitutead
with one or more halecgen atoms;
¥ is Cl, Br, CF, or
phenyl optionally substituted with one or more
halcgen atons
No, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkxoxy groups optionally substituted
with one or more halogen atoms;
Z is Ccl, Br or C?3:
R is hydrogen;
Rl and Rz are each independently hydrogen,
C,~Cs alkyl optionally substituted with one
or more halogen atoms, or
R1 oxr R, may be taken together with R, and
the atoms to which they are attached to form
a 5- to 6-membered heterocyclic ring:;

o

|
Q is Ans oxr P(OR
A is O or 8;
R3 is cl—cs alkyl,
phenyl optionaly substituted with one or more

137 2¢

halogen atoms,
No, groups,
CN groups,

This is the replacement sheet
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7. The nmethod according to claim®6 wherein Wis CN, NdJerr],
S(Of[err]CF[err]Rerr] or [err]; Rerr] is hydrogen, F, d, Br, CFlerr]H,

Cl[err]H CAFH CF[err] or Cd[err]; mis an integer of 0, 1 or 2;
Rlerr] and Rlerr] are each independently hydrogen or CJerr]-Clerr]

al kyl; Xis d, Br, CF[err] or phenyl optionally substituted with one
or nore hal ogen at ons, Nd err] groups, ) CH
gr oups, Cerr]-Cerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or 33 Cerr]-Cerr] al koxy groups
optionally substituted wi th one or nore hal ogen atons; Y

ihsI a, Br, CFlerr] or ¢ —c phm h g&bngaabbhsubﬂyt yhedtMthiBegne or nore
al ogen atorms th o e og more halogen atoms, or

Cy-C, alkoxy groups optionally substituted
, with one or more halogen atoms;
(032CHZO?nR7, or

sy or
R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 5-
to é6-membered heterocyclic ring:;
Z5 is O or 8;
R, is C,-C, alkyl;
n is an integer of 1, 2 or 3;
Ry, and R, are each independently hydrogen or C,~C,
alkyl, or
when taken together may form a ring wherein
9 is represented by —-CHE=CHE-CE=CH-; and

R13 is c 4 alkyl.
3. The compound according to claim 2 wherein
¥ is CN;
X is phenyl optionally substituted with one or more
halogen atonms, .
no groups,
CN groups,

1- 4 alkyl groups opt:onally subst;tuted
with one or more halogen atoms, or
cl-c4_a1k9xy_groups optionally substituted
' with one or more halogen atoms;

Y is Cl or Br; '
Z is Cl, Br or crs:
R is hydrogen;

L L L
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37 CN groups, Cerr]-Cerr] alkyl groups optionally

substituted with one or nore hal ogen atons, or

Cerr]-Cerr] al koxy groups optionally substituted. . wi th one
or nore halogen atons; Zis O, Br or CF[err]; R is hydrogen; R err] and
Rlerr] are each independently hydrogen, Cerr]-Cerr] alkyl
optionally substituted with .one or nore hal ogen atons, or
Rlerr] or Rlerr] may be taken together with R3 and the atons to
whi ch they are attached to form 34 a 5- to 6-nenbered heterocyclic

ring; Qis AR[err] or [err]; Ais Oor.S; Rerr] is (Jerr]-Cerr] alkyl,
phenyl optiomqlynﬂuhﬁthtutedchﬁihdependannmyehydrogen orhal ogen at ons,

NJ err] groups, _~CN ps Cerr]-Cerr] al kyl groups
optionally subst it ut ed®1™% adkyihor with one or nore hal ogen atons, or
Clerr]-Cerr] al koxy gRques Bpt RaWabpyt3kpst tegether with R, and

the atoms to which they are attached to form
a S5-membered heterocyclic ring;
o]

Q is AR3 or P(OR
A is O or 8;
R, is C,-Ce alkyl,

phenyl optionally substituted with ocne or more

13)27

halégen atoms,

NO, groups,

CN groups,

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

cl-c‘ alkoxy groups optionally substituted
with one or more halogen atoms,

(CE,CE,0) R,, or
Zy

3 . on
R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 5-
membered heterocyclic ring;
2, is O or 8;
R, is C,~Cq alkyl:;
n is an integer of 1, 2 or 3; and
R,, is ¢,-¢, alkyl.
4. The compound aécording to claim 3 wherein
the compound has the structural formula

R AN ™his i e ropiacement shost
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wi th one or nore hal ogen atons; (CHerr]CHerr]OJ[err]Rerr], or [err]
, or Rlerr] may be taken together with either. Rlerr] or Rerr] and

the atons to which they are attached to forma 5- to 6-nmenbered
heterocyclic ring; Zerr] is Oor S _

38 Rlerr] is Jerr]-Cerr] alkyl; nis an integer of 1, 2 or 3; Rerr] and
Rl err] are each independently hydrogen or CJerr]-([err] al kyl, or
when taken together may forma ring wherein

35
H
Y.
\
X
N
£
RCHOC(0)CR,R,Q

5. The compound according to claim 1 selecggd from the group
consisting of [3-bromo-5-~(p-chlorophenyl)~4~cyano-2-
(trifluoro-methyl)pyrrol—l-yl]methyl methyl carbonate;
. [3-bromo-5~(p-chlorophenyl)~-4~-cyano-2-(trifl~
uoromethyl)pyrrol-l~yljmethyl 2~furoate;
[4-bromo-2~(p~chlorophenyl)-3-cyano-5~(trifluoromethyl)
pPYrrol~l~yllmethyl phenoxyacetate;
[3~-bromo-5=(p~chlorophenyl)-4-cyano-2~(trifluoro-
methyl)pyrrol-l-ylimethyl (p-chlorophenoxy)acetate; and
[3-bromo-5-(p-chlorophenyl)4~-cyano-2~(trifluoromethyl)
pyrrol-li-ylimethyl (phenylthioc)acetate.

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, acari-
cidally or molluscicidally effective amount of a
compound according to claim 1.

“!I'"C, I"I,Ll “IM” "ILI " ‘!Il This is the replacement sheet
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Rerr]Rerr] is represented by -CH=CH CH=CH-; and R err] is (err]-Clerr]
al kyl . 8. The nethod according to claim?7 wherein the conpound is
sel ected fromthe group consisting of

[ 3- br onp- 5- (p- chl or ophenyl ) - 4-cyano-2-(trifluoro- nethyl)pyrrol-1-yl]nethyl
met hyl carbonate; [ 3-brono-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1-yl ] met hyl 2-furoate

[ 4- br ono- 2- ( p- chl orophenyl ) -3-cyano-5-(trifluoro- nethyl)pyrrol-1-yl]nmethyl
phenoxyacet at e; [ 3-bronp-5-(p-chl orophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1-yl ] met hyl (p-chl orophenoxy) acet at e;

[ 3- bronp- 5- (p- chl or ophenyl ) - 4-cyano-2-(trifluoro- nethyl)pyrrol-1-yl]nethyl
(phenyl t hi o) acetate; [ 3-brono-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1-yl ] met hyl 2- phenoxypr opi onat e; :

[ 3- br omo- 5- ( p- chl orophenyl ) -4-cyano-2-(trifluoro- methyl)pyrrol-1-yl]nethyl
2-t hi ophenecar boxyl ate; [ 3-brono-5-(p-chl orophenyl)-4-cyano-2-(trifl uoro-
met hyl ) pyrrol -1-yl ] met hyl (2-[2-(2-nethoxyethoxy)- ethozy]ethoxy)acet at e;

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

met hyl - p-tolyl)pyrrol -1-yl ] methyl 2-furoate;

[ 3- br ono- 5- ( p- chl or ophenyl ) - 4- cyano- 2- (t ri3f6l uoro- met hyl ) pyrrol - 1-yl ] et hyl
tetrahydro-2-furoate; and

[ 3- chl or o- 5- (p-chl or ophenyl ) - 4- cyano- 2- (tri fl uoro-

met hyl ) pyrrol - 1-yl ] met hyl (di met hyl phosphono) acet at e.

7. The method according to claim 6
wherein
8
W 1s CN, Noz, 8(O)mCF2R4 or CNRSRS:
R, is hydrogen, ¥, Cl, Br, CP2H, CCIZH, CClFH, °F3 or
cc13:-
m is an integer of 0, 1 or 2;
R and RG
alkyl:
X is c1, Br, CF,
phenyl optionally substituted with one or more
halogen atoms,

are each independently hydrogen or c,-C,

or

Noz groups,
CN groups,
cl-c‘ alkyl groups optiénally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optiopally substituted
with one or more halogen atoms;
Y is €1, Br, CF,

phenyl optionally substituted with one or more

oxr

halogen atoms
Noz groups,
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-39 9. A nethod for protecting growing plants fromattack by insects,
acarina and nol |l usks which is characterized by applying to the foliage of
said plants or to the soil or water in which they are grow ng an
insecticidally, acaricidally or nmolluscicidally effective amount of a
compound having the structural fornula [err] wherein W X, Y, Z
R, Rerr], Rerr] and Q are as described in claimb®. 10. The
met hod according to claim9 wherein 37

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;
Z is Cl, Br or CPs:
R is hydrogen;
R, and R, are each independently hydrogen,
c1 6 alkyl optionally_substituted with one
or more halogen atoms, or
R, or R, may be taken together with R, and
the atoms to which they are attached to form
a2 5- to 6-membered heterocyclic ring:

o]

Q is AR3 or P(OR
A is O or B8;

R3 is cl-cs alkyl,

phenyl optionaly substituted with one or more

13 2¢

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;

(CH,CH,0) R,, or

2, /"®
l\
/<\
N Rg 3 or
R may be taken together with either R or R, and

2
the atoms to which they are attached to form a 5-

_ to 6-membered heterocyclic ring;
z1 is O or 8;

Thig i5 iha renlecement sheni
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*Wis CN;, X is phenyl optionally substituted with one or nore

hal ogen at ons, NJ err] groups, CH groups,
Cerr]-Cerr] alkyl groups optionally substituted : wi t h. one
or nore hal ogen atons, or Cerr]-Cerr] al koxy groups optionally

substi t ut ed

is d,

|ndependently hydrogen or
Rlerr] or Riegr]s ?qy t together with R3 and
whi ch they a?ﬁe'? Jf Cche Ef?gl

Br

or

wi th one or nore hal ogen atons; Y is O or

CFlerr]; Ris hydrogen Riegr] and Rlerr] are each
Cerr]-Cerr] alkyl; or

6t 0

40 Qis AR®r¥§ an irtegerpofslip &rog: 37

R8 and R9 are each independently hydrogen or cl-c4
alkyl, or
when taken together may form a ring wherein
R8R9 is represented by -CH=CH-CE=CH-; and
R13 is cl--c4 alkyl.
8. The method according to claim 7 wherein the

compound is selected from the group consisting of

fs-bromo—s-(p-chlorophenyl)-4-cyano-2—(triflucro-

methyl)pyrrol-~1-yljmethyl methyl carbonate;
{3-bromo-5-(p~chlorophenyl)-4-cyano-2~(trifluoro-
methyl)pyrrol~-i-yllmethyl 2-furoate;
[4-bromo-2-(p-chlorophenyl)-3-cyano—-5-{trifluoro-
methyl)pyrrol-i~yllmethyl phenoxyacetate:;
[3-bromo~5~{p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl (p-chlorophenocxy)acetate;
[3~-bromo-5~(p~chlorophenyl)-~4~cyano-2-{trifluoro-
methyl)pyrrol-1-yllmethyl (phenylthio)acetate;
[3~bromo-5-(p~chlorophenyl)-4~cyano-2-(trifluoro~
methyl)pyrrol~l-ylimethyl 2-phenogypropionate;
[3-bromo~5~(p~chlorophenyl)~-4~cyano-2-(trifluoro~
methyl)pyrrol-i-yljmethyl 2-thiophenecarboxylate;
[3~bromo~5~ (p~chlorophenyl)~4-cyano-2~{trifluoro-
methyl)pyrrol-i-yl]lmethyl (2-[2~{2-methoxyethoxy)-
ethoxyl]ethoxy}acetate;
[3,4-dichloro-4-cyano-5-(alpha,alﬁha,alpha-trifluoro-
methyl-p~tolyl)pyrrol-l~yllmethyl 2-furcate:;
{3-bromo~5~(p-chlorophenyl)-4~cyano-2~(trifluoro~
methyl)pyrrol-i~yllmethyl tetrahydro-2-furocate; and
[3-chloro-5~(p-chlorophenyl)-4~cyano-2-(trifluocro-
methyl) pyrrol~1i-ylimethyl (dimethylphosphono)acetate.

| RRR 00 T
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Br;

the atons to
a 5-nenbered heterocyclic ring;

Z
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'‘Rerr] is Jerr]-Cerr] alkyl, phenyl optionally substituted with one

or nore hal ogen at ons, NJ err] groups, CN
groups, Clerr]-Clerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or Cerr]-Cerr] al koxy-groups
optionally substituted wi th one or nore hal ogen atons,
(CHerr]CHerr]OJerr]Rerr], or [err] 3 R err] may be taken
together with either Rerr] or Rerr] anf the atoms to which they are

ttached to f é#ﬂﬂ) )
%[e?f] el S (():[e(r)an ?{err 5’[‘1( ﬁfclﬁg %ﬁé?én‘?gy ‘% %’f—édiﬂg% %{Qéél; S[err] S
derr]-d err] a&trgk by inseqmp, H@@gd%%%%%ﬁh@ YhiQha1ﬁ19 wher ei n

the conpound bﬁa&&'c%%&@.(inQ? @&nﬁhétf&g:. e of said plan
[ 3- br omo- 5- ( p- chloro hen ) cyano 2- (trlfJuoro- I%E rgol- 1 yl]nethyl

met hyl car bon8Fe*o[ 3 DHYAFY hRA §R 4-%?%nﬁr F#PgoRE-
nethyl)pyrrol1hspbk&EHMﬂlnyanxﬁinidally or molluscicidally

effective amount of a compound having the structural
formula

X
Y H
N~ O
Z!'
RCHOCCR4R,Q

wherein W, X, Y, Z, R, Rys R, and Q are as described in
clainm s6.

10. The method according to claim 9 wherein
W is CN;
X is phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halecgen atoms, or
C,=C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is Cl or Br;
Z is Cl, Br or CF3:
R is hydrogen:
Rl and Rz are each independently hydrogen or
c -cs'alkyl; or

1

Rl or R, may be taken together with R, and
the atoms to which they are attached to form

a S-membered heterocyclic ring;

This is the replecement sheet
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"[ 4- br omo- 2- (p- chl orophenyl ) - 3-cyano-5- (trifluoro- nethyl)pyrrol-1-yl]nethyl
phenoxyacet at e; [ 3-brono-5-(p-chl orophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol -1-yl ] met hyl (p-chl orophenoxy) acet at e; .

41 [ 3-brono-5-(p-chl orophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1-yl ] net hyl (phenylthio)acet at e;

[ 3- bronp- 5- (p- chl or ophenyl ) - 4- cyano- 2- (t gpf | uoro- net hyl) pyrrol -1-yl] net hyl
2- phenoxypr opi onat e; [ 3-brono-5-(p-chl orophenyl)-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1- yI]nethyI°2 t hi ophenecar boxyl at e;

[ 3- br ono- 5- (pschl phegyé% ﬁ ano-2-(trifluoro- methyl)pyrrol-1-yl]nethyl
(2-[2-(2- netﬁ%xyet o&y? xy et hoxy) acet at e;

[ 3, 4-di chl or A 4ksyanex58¢al pha, al pha, al pha- trlfluoro-

met hyl - p-tol y) grel;& y%}ﬂg yhyl 2-furoate;

[ 3- br ono- 5- ( p- % or 6phéedy &yano- 2- (trifluoro- nethyl)pyrrol 1-yl ] met hyl
t et rahydr o- 2- f ur oapkenyhdoptionally s stituted with one or more

[ 3-chl oro- 5- (p- chlorophgpx%geﬁ QYape-,2- (trifluoro-
nethyl)pyrrol-l-yl]neth%o g;ggégylphosphono)acetate
’

CN groups,

C,~C, alkyl groups opticnally substituted
with one or more halogen atoms, or

c,~C, alkoxy groups optionally substituted
wvith one or more halogen atoms,

(Cﬁzc320)nR7, or

—\ or

R, may be taken together with either R, or R, and
the atoms to which they are attached to form a 5-
membered heterocyclic ring;

Zl is O or 8;

R, is c,-c. alkyl;

n7is anlinteger of 1, 2 or 3; and
R 3 is c1 c4 alkyl.

11. The method according to claim 9 wherein the
compound is selected from the group consisting of
[3-bromo~5=-(p~chlorophenyl)~4~cyano-2-(trifluoro~
methyl)pyrrol=-i-yllmethyl methyl carbonate;
{3~bromo=~5-(p-chlorophenyl)-4~cyano-2-{trifluoro-
methyl)pyrrol-i~-yljmethyl 2~furoate;
[4-bromo-2~-({p-chlocrophenyl)~-3~-cyano~-5-(trifluoro-
methyl)pyrrol-1i-yl]methyl phenoxyacetate;
.[3-bromo-5-~ (p-chlorophenyl)~4-cyanc~-2~{trifluoro~-
methyl)pyrrol-l-yllmethyl (p-chlorophenoxy)acetate;

Thiz is the raplscament shewt
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»12. A conposition for controlling insects, acarina and nol | usks which is
characterized by an agronom cally acceptable carrier and an insecticidally,
acaricidally or nolluscicidally effective anount of a conpound having. the
structural fornula [err] ' wherein W X, Y, Z, R Rerr], Rerr] and
Q are as described in claim 1. 41

[3-bromo-5-~(p-chlorophenyl)-4~-cyano-2-(trifluoro~
methyl)pyrrol-1i~-yl]lmethyl (phenylthio)acetate;
[3-bromo~5~ (p-chlorophenyl)-4-cyano~-2-(trifluoro-
methyl)pyrrol-1-yl]lmethyl 2-phenoxypropionate;
[3-bromo-5-(p~chlorophenyl)=~4~cyano-2-(trifluoro-
methyl)pyrrol-i~-yl]lmethyl 2~thiophenecarboxylate;
[3~bromo-5~ (p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i~ylimethyl (2-[2-(2-methoxyethoxy)~
ethoxf]ethoxy}acetate; '
{3,4-dichloro~4~cyano~5~(alpha,alpha,alpha~trifluoro-
methyl-p-tolyl)pyrrol-1-yllmethyl 2-furoate;
[3~bromo-5-(p-chlorophenyl)~4~cyano-2~(trifluoro~-
methyl)pyrrol-i-ylimethyl tetrahydro-2-furcate:; and
[3~chloro-5-(p-chlorophenyl)-4-cyano-2-(trif1uoro-
methyl)pyrrol-i-yllmethyl (dimethylphosphono)acetate.

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

X
Y W
0
7 |
RCHOCCR,R,0

wherein W, X, Y, Z, R, Rl, Rz and Q are as described in
claim 1.
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