N- AM NOAL KYLCARBONYLOXYALKYLPYRROLE | NSECTI Cl DAL ACARI Cl DAL AND 4evoss-2 =8
MOLLUSCI Cl DAL AGENTS I nsects, acarina and nol | usks destroy
gromngg ans-0arvested crops. In the United States al one, agronom c crops
frust conpete wi th thousands of insect and acarid species. Accordingly,
there is ongoing research to create new and nore effective insecticides,
racarici des and nol | uscicides for the control of in- sects, acarina and
nol | usks and for the protection of plants fromattack by insects, acarina
and nol | usks. There is al so ongoing researth™to create new insecti- cides
and acaricides to overcone the resistance ob- served with several classes
of insecticidal and acari cidal agents EP—A—O 426 948 EP- A-0 484 614 and

EP- A-0 372 982 di scl ose pyrrof® 44% rnsentteigal , acarici dal
and nemati ci dal effects. EP} ¢ioses rol ¢ conpounds

havi ng i nsecticidal, acarici dgé R LP:‘?&?‘@ all® B¥fecfs| EP-A-0 545 103
is a document under Art. 54(3 cId?ﬂ o m‘?%ﬂ$§t1tuted)

t hi oal kyl pyrrol es. dﬁP@ ntPaE¢fent tOPEERseri-hes N-am no-

al kyl car bonyl oxyal kyl pyrrol e ,3 Sifitels wHi2ge -ar-e tQiBaEdl--as |i nsect i ci dal ,
acaricidal and noll usci ci dal agsﬁEsOFcRE@EEﬂtonLtoLmthLnsects, acarina and
nmol | usks and

N=AMITNOALKYLCARBONYILOXYALKYLPYRROLE INSECTICIDAL
ACARICIDAL AND MOLLUSCICIDAL AGENTS

Insects, acarina and mollusks destroy growing
5 and harvested crops. In the United states alone,

agronomic crops must compete with thousands of insect
and acarid species. Accordingly, there is ongoing
research to create new and more effective insecticides,
acaricides and molluscicides for the control of in-

10 sects, acarina and mollusks and for the protection of
plants from attack by insects, acarina and mollusks.
There is also ongoing research to create new insecti-
cides and acaricides to overcome the resistance ob-
served with several classes of insecticidal and

15 acaricidal agents.

The present invention describes N-amino-
alkylcarbonyloxyalkylpyrrole compounds which are useful
as insecticidal, acaricidal and molluscicidal agents
for the control of insects, acarina and mollusks and

20 for the protection of plants from attack by insects,
acarina and mollusks.

This invention also relates to compositions
containing those compounds and methods for using those
compounds and compositions. Advantageously, it has

25 been found that the N-aminocalkylcarbonyloxyalkylpyrrole
compounds of the present invention, and compositions
containing them, are effective insecticidal, acaricidal
and molluscicidal agents for the control of insects,
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for the protection of plants fromattack by insects, acarina and nol | usks.
This invention also relates to conpositions containing those conpounds and
et hods for using those conpounds and conpositions. Advantageously, it has
*been Tound that the N am noal kyl carbonyl oxyal kyl pyrrol e conpounds of the
present invention, and conpositions containing them are effective
.insecticidal, acaricidal and nolluscicidal agents for the control of

i nsects, - 2- acarina
and nol lusks and for the protection of piants fromattack by

I nsects, acarina and nol |l usks. The conpounds of the present

I nvention are especially useful for the control of tobacco
budwornms. 5 . Advant ageousl y, the present jinvention pro-

vi des a met hod ¥FHTITEH AR Ml uskse and é’t‘ér‘i% BRffection ofpplanks by

contacti ng sai Grois atitacki®y iihsedtl, acarindild A lddss gedi ng
grounds, food su Wi th . an insecticidal

I habi A
acaricidally orco%%&ﬁn%s °r?olf1qfscﬁr%slf§ﬁ% f‘%‘?%%’ﬁ%é’%ﬁnﬁﬁﬁe%aglx ormula I,
N- am noal kyl camsefudlo et ibhepoondtizwlc @ dekacco budworms. The present

romaltack by |nsects, Mdvant¥ecusly, N pRiSliy d¥bubid ek O B

foliage of sai ¥ides a method for controlling insects, acarina and
mollusks by contacting said insects, acarina and
mollusks, their breeding grounds, food supply or
habitat with an insecticidally, acaricidally or

10 molluscicidally effective amount of a formula I,
N-aminoalkylcarbonyloxyalkylpyrrole 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 molluscicid-
ally effective amount of a formula I, N-aminoalkyl-
carbonyloxyalkylpyrrole compound.

The N-aminoalkylcarbonyloxyalkylpyrrole

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

X
Y W

z

(1>

30 wherein
]

W 1s CN, NOZ' S(O)mCFst or CNR6R77

Rs is hydrogen, F, Cl, Br, CF,H, 00123, CCl¥H, CF,_, or
0013;

2 3



15 plants or to the soil or water in which they are gr owi ng

“an insecticidally, acaricidally or nolluscicid- ally effective
amount of a formula I, N am noal kyl - car bonyl oxyal kyl pyrrol e
tonmpound. The N-ami noal kyl car bonyl oxyal kyl pyrrol e 20
conpounds of the present invention have the foll ow ng structural
formula I: Jerr] 30 wher ei n
- 3- mis an integer of 0, 1 or 2 Rlerr] and Rerr].
are each independently hydrogen, -3 - Cerr]-Cerr] alkyl

optionally substituted with one or

m is an integer of 0, 1 or 2;
'Rs and"R7 are each independently hydrogen,
cl-c‘ alkyl optionally substituted with one or
more halogen atoms, or
5 phenyl optionally substituted with one or more
halogen atoms, o
NO, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
10 with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;

X is halogen, crs, CN, Noz’ S(O)mcr R, or

phenyl optionally substituted 3i:h one or more
15 halogen atoms,
NOo, groups,
CN groups,

- cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
20 c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Y is halogen, CF3
phenyl optionally substituted with one or more
halogen atoms,

"25 ' NO, groups,

or

2
CN groups,

c,-C, alkyl groups optionally substituted

with one or more halogen atoms, or

c,-C, alkoxy groups optionally substituted

30 with one or more halogen atoms;
Z is hydrogen, halogen or CFS’

R is hydrogen or c,-c, alkyl;

'Ry and R, are each independently hydrogen,

2
C,-Cg alkyl optionally substituted with

35 one or more halogen atonms,



nore hal ogen atons, or 5 - phenyl optionally substituted with

one or nore hal ogen at ons,

NJ err] groups, CN groups,

Terr]-derr] alkyl groups optionally substituted 10

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

. al koxy groups optionally substituted with one or
nore hal ogen at ons; ~ X is halogen, CF[err], CN, NJerr],
S(C»[err]CF[err]R[err] or = 4phenyl optionally substituted
with one or nore 15 hal ogen at ons,

NJ err] groups, CN groups,

Clerr]-derr] alkyl groups &Eﬁpqéop%g%%h&ﬂ§eswst1tuﬁe& F]lte[ err]

with one or nore hal ogen™~af

al koxy groups optionally subsbnbubedmore halogen atoms, or wi th one or
mor e hal ogen at ors; .PhenleoP%igikﬂﬁsnsusgkgiﬁké@'with one or
phenyl optionally substitfuted wi Ch one or nore hal ogen
atons, 25 Napezer hajogeps atoms, CN gr oups,
C[errb Cerr] al kyl groups opubongbbnp%qbstltuted

with one or nore hal ogen atonﬁ?% Cerr]-Cerr]
al koxy groups optionally subs FEEYPSe wi th one or
nor e hal ogen at ons; 3 alkydggroupsl opdionmaldy aubl-

R i s hydrogen or C[err] C[err]c%'al k>élt:d.tuted with g&lggr ]uﬂ%% BH%Q% are

each i ndependently hydrogen,
optionally substituted with 35 atoms, or one or nore halogen

at omg,o c,-C, alkoxy groups optionally sub-
stituted with one or more halogen
atoms, or
when R1 and Rz are taken together with the atom to
which they are attached may form a cs-c6 cyclo~
15 alkyl group optionally substituted with one to
three cl-.c4 alkyl groups, cz-c6 alkenyl groups or
phenyl groups, or
- R,y or R, may be taken together with R, and the
atoms to which they are attached to form a 4~ to
20 7-membered heterocyclic ring:
n is an an integer of 1, 2, 3 or 4:;
Ry is hydrogen,
c,-c, alkyl,
C --c6 alkenyl,
25 cz—c6 alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,
No,  groups,
CN groups,
30 C,-C, alkyl groups optionally substituted

with one or more halogen atoms, or

¢,-C, alkoxy groups optionally substituted

with one or more halogen atoms, or



- 4- Cerr]-Cerr] al koxy optionally substituted

wth one or nore hal ogen atons, or

phenyl optionally substituted with one or nor e
hal ogen atons, 5 NO err] groups,

CN[err] groups, Cerr]-Cerr] alkyl groups
optionally sub- ' stituted with one or nore
hal ogen atonms, or 10

Cerr]-Cerr] al koxy groups optionally sub-5 =

stituted with one or nore hal ogen at ons,
or when R err] and R err] are taken together with the atom
to which they are attached may forma Cferr]-Clerr] cyclo-
15 al kyRag™3¥p Bepitiaken itpaathar witdy edthen®, tor R, and

three Clerr]-Clerr] #heylatonaito WHIRH [tHdyedde dttdbled 8 Pholt

a 4~
phenyl groups, or - rr or ern/] may be taken together
with Rlerr] and the to 7 memberedlﬂéiﬁﬂﬁgxﬁ}{§“ G4hey are attached to

forma 4- to 20R, is hydrogen;- nenbered heterocyclic ring; nis -

an an iqiteger of 1, & -3 Olatkvi Rierr] is hydrogen,

Jerr]-Cerr] alkyl, ¥ °6 ﬁy ’ Clerr]-Cferr] alkenyl, 25 .

Clerr]-Clerr] al kynyF2~&g 2lkenyl, phenyl optionally substituted

w th one or nore Cc,-C, alkynyl, hal ogen at ons,

NG err] groups, phenyl optionally'9¥ﬂ¥g¥ﬂﬁ%ed with one or more
halogen atoms, -

10 Noz groups,

CN groups,

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

15 ' with one or more halogen atoms,
C(A)Ra,
C(A)R,,
- CN,
Sozklo, or
20 ' C(O)CHR, ,NHR, , ;

A is O or s8;
Ry is cl-c6 alkyl optionally substituted with one to
three halogen atoms,
cz-c6 alkenyl,
25 cz-c6 alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
30 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;
R, is OR,,, CO,R,, or NR,,R

1 2R3 14R1s7
35 R,a is C,-Cg alkyl optionally substituted with one.



30 Cerr]-Cerr] alkyl groups optionally substituted

with one or nore hal ogen at ons, or Cerr]-Cerr]

alkoxy groups optionally substi t ut ed - with one or
nor e hal ogen atoms, or

- 5- R3 may be taken together with either R err] or

‘Rlerr] and the atons to which they are attached to forma
- to 7-menbered heterocyclic ring; Rlerr] is
hydrogen, 5 Cerr]-Cerr] ellyt,

Clerr]-Cerr] alkenyl, Clerr]-Cerr] alkynyl,

phenyl optionally substituted with one or nore

hal ogen atons, 10 gr oups, CN
groups, phenY%IEFPPPC[BFr] al kyl groups optionally
szstitgted | alk phenyl optionally suh%thtﬁaedgﬁzﬁnranabﬁgﬁar%t0”5, or

err err] al koxy grou 0] substituted 15
with one or nore hal ogen a H?lﬁgéh g€°L¥ C(ARerr],
C(ARerr], NogN\groups, SJerr]Rerr], or

5 CN groups,

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

cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;

10 R,4 3nd R, are each independently hydrogen or c,-c,
alkyl;
R is NR,,R

10 14715’
~ e,-c,. alkyl,

1l "¢
cz'cs alkenyl,
15 cz-c6 alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,
- NO, groups,
CN groups,
20 01;04 alkyl groups optionally substituted
_ with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
R 1 is hydrogen,
25 cl-c4 alkyl optionally substituted with
one hydroxy group,
one SR, . group,
one C(O)NH2 group,
one NH, group,
30 one NKC(:NH)NH2 group,
one COZH group,
one phenyl group optionally substituted with
one hydroxy group,
one 3-indolyl group or
35 one 4-imidazolyl group:;



20 C(OCHR[err]NHR[ err]; Ais Oor S
Rlerr] is (Qerr]-Clerr] alkyl optionally substituted with one to

three hal ogen atons, Cerr]-Cerr] alkenyl, 25
‘err]-derr] al kynyl, or phenyl optionally substituted

Wi th one or nore hal ogen at ons,

.NJ err] groups, CN groups, 30

Cerr]-Cerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or -7 - Cerr]-Cerr]

al koxy groups optionally substituted w th one
or nore hal ogen at ons; Rlerr] is ORerr], CJerr]R err] or
NR[err]Rerr]; 35 Rlerr] is (Jerr]-Cerr] alkyl optionally
substituted withygres hydrogen 'or c,~C, alkyl; - 6-

phenyl group, .. is C(A)R..: andhenyl optionally substituted with one or

12 ¥
nor e 0ogen at ons . . NO err]
groups, 5 R17 is cx'cs éﬂ&éégﬁé%hggdlly substituted with one or

Cerr]-Cferr] alkyl groupsoxmpthalwugéry stdms; tuted
wth Qe or nore halelgféls a&ﬁf@xyﬂkyl,
C,-Cq alkylthio,
phenyl optionally substituted with one or more
halogen atoms,
_ NO, groups,
10 CN groups,
Cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
¢,~-c, alkoxy groups optionally substituted
with one or more halogen atoms,
15 OR13I
NR;4R15s ©F
002R13.
- Preferred formula I compounds of the inven-
tion are those wherein ’

20 " 5
W is CN, Noz, s(o)mCFZRS or CN36R7;
Rg is hydrogen, ¥, Cl, Br, CF H, CCl,H, CClFH, CF, or
c013: .
m is an integer of 0, 1 or 2;
25 R, and R, are each independently hydrogen or c,-C,
alkyl:

X is Cl1, Br, CF3 or
phenyl optionally substituted with one or more
halogen atoms,
30 ) NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more paloqgn“atoms, or

c,-¢, alkoxy groups optionally substituted
35



Cerr]-Cerr] al koxy groups optionally substituted

with one or nore hal ogen atons; 10 Rlerr] and R err] are each

i ndependent|y hydrogen or Clerr]-Cferr] al kyl ;
Rlerr] is NRlerr]R err], Cerr]-Cerr] alkyl,
Clerr]-Clerr] al kenyl, 15 Clerr]-Clerr] alkynyl, or

-phenyl optionally substituted with one or nore

hal ogen at ons, NJ err] groups,

CN groups, 20 ~derr]-tU®rT] al kyl 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,. errl_is _hydrpgen, 25
Cerr]-Clerr] alkyl optionalIywéﬁgs???u?ﬁdg%f%hﬂai°gex atons’ one
hydroxy group, ¥ is €1, Br, CF, or one SR16 group,

one (O NH err] groupnenyl optionally sub titﬁ@@dweﬁcrcf &' a¢
one NHC(:NH)NH[err]qg?oJ% optionatly subs one grr?kfg?ggp,

one phenyl group optionaJ*?lgﬁﬁgtPFﬁ?Ed Wi th one
hydr oxy group, No, groups, One 3-indolyl group or 35
one 4-én1dazolyl group; ey 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;
10 Z is Cl, Br or CF3;
' R is hydrogen;
R1 and R2 are each independently hydrogen,
C,~C¢ alkyl optionally substituted with one
or more halogen atoms, ‘or _
15 phenyl optionally substituted with one or more
halogen atoms,
. NO2 groups,
CN groups,
c,-C, alkyl groups optinally substituted with
20 one or more halogen atoms, or
c,~C, alkoxy groups optionally substituted
with one or more halogen atoms:;
n is an integer of 1 or 2;
R, is hydrogen or C,-C, alkyl:
25 R, is C(A)Ry, C(B)Ry, SO,R,, or C(O)CHR,,NHR,,;
A is 0O;
Ry is C,~C, alkyl optionally substituted with one to
three halogen atoms, or-
phenyl optionally substituted with one or more
30 halogen atons,
NO, groups,
CN groups,
C,-C, alkyl groups optionally substituted

1 74
with one or more halcgen atoms, or



-7- Rlerr] is hydrogen or (Jerr]-Cferr] alkyl;

Rlerr] is CCARerr]; and Rlerr] is (Jerr]-Cerr] alkyl
optlonally substituted with one or nor e hal ogen
atons, 5 Cerr]-Cerr] al koxyal kyl ,

C[err] Cerr] alkylthio, phenyl optionally substituted

w th one or nore hal ogen at ons,

NJ err] groups, 10 CN groups,

Clerr]-Cerr] alkyl groups optionally sulsstd tut ed

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

al koxy groups optionally substltuted w th one
ﬁrR[ renr):]e RF 2|r ;)]g1en O?t ons, 15 l-c 4 alko&a &%s raht:.onally substituted
Preferred fornula | conpounds ®fithhonenwsnmore halogen atomsgre t hose
wherein 20 R. is O c S

[err] 9R&er§}3|shgﬁod§n,', Br, CF[err]H CC[err]H,

CA FH, CFlerr] -Cq alkyl ijonally SubStitutGQﬁﬂ¥$hm9queger of
0, 1 o 2; 25 R[epuﬂenqndga[oﬁp']oﬁroeaeewtﬂumm ny dvedisigen or
Cerr]-Cerr] ad, Br, CFlerr] or

phenyl optionally subst i t Fed mnth one or nore
hal ogen atons, 30 phenyl optionallyNGubstitmtmdrwith one or more

CN groups, halogen Qeomlsl,- Clerr] alkyl groups optionally
‘substituted
Noz groups,
10 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:
15 R, is C 1-C¢ alkyl, or
phenyl optlonally substituted with one or more
halogen atons, '
- NO, groups,
CN groups,
20 cl-c4 alkyl groups optionally substituted
~ with one or more halogen atoms, or
cl—'c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Ry, is hydrogen or c,-c, alkyl;
25 Rlz is C(A)R17: and
R,, is C,-Cq alkyl optionally substituted with one or
more halogen atoms, or

phenyl optionally substituted with one or more

4

halogen atonms,
30 NO, groups,
CN groups,
01-04 alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
35 with one or more halogen atoms.



wi th one or nore hal ogen atons, or Cerr]-Cerr]
al koxy groups optionally substituted 35

- 8- N with one or nore hal ogen atons; _
Yis d, Br, CF[err] or phenyl optionally substituted with
one or nore hal ogen at ons,

NOdJ err] groups, 5 CN groups,

Cerr]-Cerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or - 10 - Clerr]-Cerr]

al koxy groups optionally substituted with one or
nor e hal ogen at ons; Zis O, Br or CFerr]; Ris

hydr ogen; err}eﬁa and R[err] are each |ndependently hydrogen,
Cerr]-Jerr] alkyl optiofore prgferned dpsgaticifal, acaricidal, and

or nore hal ogenmaldmmciedidhi compounds of Rhﬁﬁvhdﬁﬁﬂﬂwﬁﬂ'd&é“ﬁﬁﬂdJLHEd
with one or NOr Gherein hal ogen at ons,

NJ err] groups, CN groups,
Cerr]-Cerr] aMkys Goops 8AP) [ ®H sy substituted with

5 m is an integer of of 0, 1 or 2;
X is phenyl optionally substituted with one or more

halogen atoms,
No, groups,
CN groups, _

10 _ 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 Cl or Br;

15 Z is C1, Br or CF,;
R is_h?drogen:
R, andinz are each independently hydrogen,
- cl-c6 alkyl optionally substituted with one
or more halogen atoms, or
20 : phenyl optionally substituted with one or
more halogen atoms;
NO, groups,

2
CN groups,
cl-c4 alkyl groups optionally sub~
25 ' stituted with one or more halogen

atoms, or
' cl—c4 alkoxy groups optionally sub-
stituted with one or more halogen
atoms;
30 n is an integer of 1 or 2;
R3 is hydrogen or c1 Ce alkyl:
R4 is C(A)Rs, C(A)Rg, 802R10 or C(O)CHRllNHRl2
A is o0;
Rg is C,-Cs alkyl optionally substituted with one to
35 three halogen atoms, or



20 one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted

with one or nore hal ogen atons; nis an integer of 1 or 2;
Rlerr]' is hydrogen or (Jerr]-Cerr] alkyl; 25 Rlerr] is C(ARerr],
C(ARerr], SQerr]Rerr] or CCOCHR err]NHR[err]; Ais O

Rerr] is (Jerr]-Cerr] alkyl optionally substituted with one to

t hree hal ogen atons, or phenyl optlonally substituted with
one or nore 30 hal ogen=atbms,
NJ err] groups, CN groups,

Cerr]-Cerr] al kyl groups optlonally substituted

with one or nore hal ogen atons,

- 9- Phenyl 021%9??1@@\“]’554?(’6&?"9‘17%)%5"6& ®Bnal | y
substituted more haldgéh &b6me nore hal ogen at ons;
Rlerr] is ORlerr] or CC{err]R[gﬁé] Rlerr] is Jerr]-Cerr] alkyl
optionally substituted with on groups, phenyl group or one
to three hal ogen atons, CN groups, or phenyl

oFtlonaéIy substituted with O”Qcoicnbéfkyl groups optionally stigl.ogen
at ons

stituted with one or more halogen

atoms, or
C,-C, alkoxy groups optionally sub-
stituted with one or more halogen
10 atoms:'
R, is OR,, Or CO,R,.;
R, is C,-C, alkyl optionally substituted with one
phenyl group or one to three halogen atoms;
Rip is phenyl optionally substituted with one or more
15 halogen atoms,
NO, groups,
CN groups,
- 01-04 alkyl groups optionally subgtituted
with one or more halogen atoms, or
20 : cl-c4 alkoxy groups optionally substituted

with one or more halogen atoms;
R is hydrogen;

11
Rlz is c(A)R 177 and
R17 is phenyl optionally substituted with one or more
25 halogen atoms,
NOo, groups,
CN groups,
c,-c, alkyl groups optionally substituted
with one or more halogen atoms, or
30 C,-C, alkoxy groups optionally substituted

with one or more halogen atoms.

Most preferred compounds of this invention
which are especially effective insecticidal, acaricidal
and molluscicidal agents are those having the structur-

35 al formula II:



NJ err] groups, 10 CN groups,
Cerr]-Cerr] alkyl groups optionally substituted

W th one or nore hal ogen atons, or Cerr]-Cerr]
al koxy groups optionally substituted wi th one or
nore hal ogen atons; 15 Rlerr] is (Jerr]-Cerr] alkyl, or

. phenyl optionally substituted with one or nore -
hal ogen at ons, NJ err] groups,
CN groups, 20 Cerr]«CGere] al kyl 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; Rlerr] is hydrogen or
Cerr]-Cerr] alkyl; 25 Rlerr] is C(ARerr]; and Rl err]
is CJerr]-Cerr] alkyl optionally subggituted with one or
nor e hal ogen atons, or Y phenyl optionally substituted with
one or nore a\ogen atons, 30
NJ err] .groups, CN groups,
CerrP-derr] alkyl groups optiop dﬁstltuted

al koxy groups optionally substitu wi th one or

with one or nore hal ogen atomsZoré O# Cerr]-Cerr]
nore hal ogen at ons. % (CR1RpI,~NR4R,

(1)
10 wherein
W is CN or.S(O)msti

m is an integer of of 0, 1 or 2;
X is phenyl optionally substituted with one or more
halogen atoms,
15 Noz groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
°1 c4 alkoxy groups optionally substituted
20 with one or more halogen atoms:
¥ is Cl1 or Br:
Z is C1l, Br or CF3:
R is hydrogen;
Rl and Rz are each independently hydrogen,
25 cl-c6 alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms;

No, groups,

30 CN groups,
¢,-C alkyl groups optionally sub-
stituted with one or more halogen
atoms, or

cl-c4 alkoxy groups optionally sub-
35 stituted with one or more halogen
atoms;



- 10 - More preferred insecticidal, acaricidal,

and nol | usci ci dal conpounds of this invention are those

wherein Wis CN or S(Oferr]CFlerr]; .5 mis an integer
of of 0, 1 or 2; X is phenyl optionally substituted with one or
nor e hal ogen at ons, NJ err]

gr oups, CN groups, 10 Cerr]-Cerr]
al kyl groups optionally substituted with one or
nore hal ogen atons, or - 15err]-Cerr] al koxy groups
optionally substituted wi th one or nore hal ogen
at ons; Yis d or Br; 15 Zis O, Br or CFerr];

R i s hydrogen; Rlerr] and Rlerr] are each independently hydrogen,

Cerr]-Cerr] afkyi® @R iinkager Qb iaxtal with one

or nore hal ogenn}tﬁ!ﬂs,hﬂré&bn or ¢,-c_ alkyl; Phenyl optionally
substituted wt ti one, 1°6 nore hal ogen at ons;
4 L 4

NJ err] groups, %’(A’Ra’ C(AIRy, SO,R; (T BIMCHR,  NHR, , 7
Clerr]-Clerr] alkyis @soups optionally sub- 25

stituted with oge g, & h n : : atons, or
Serr] Lerr] alleon ys grarjlo-gzﬁaiolpt &5 nog(fnyonsaulb]:y substituted with one €6
stituted with one or nore thregydiplogen atoms, or atons; 30
nis an integer of 1pNen¥l optionallyfiBdtituted PO she L hdesl err]
al kyl ; Rl err] 'S Aé)%[ertuui C(A)Rerr], SOQerr|Rerr] or
C(OCHR[err]NHR[ err]; alogen atous,

. NO, groups, :

10 CN groups,

01-04 alkyl groups optionally substituted
with one or more halogen atoms, or
01-04 alkoxy groups optionally substituted
with one or more halogen atoms:
15 Ry is OR,, or CO,R, 47
Ry4 is C,-C¢ alkyl optionally substituted with one
phenyl group or one to three halogen atoms:;
R,o is phenjl optionally substituted with one or more
halogen atoms,
20 NO, groups,
CN groups,
C,-C, 2lkyl groups optionally substituted
. with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
25 with one or more halogen atoms;
Ryq is hydrogen;
R,, is C(A)R17: and
317 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
¢,-C, alkoxy groups optionally substituted

35 with one or more halogen atoms.



Ais O Rlerr] is (err]-Cerr] alkyl optionally substituted with

one to 35 t hree hal ogen atons, or

phenyl, optionally substituted with one or nor e
hal ogen at ons, NJ err] groups,

CN groups, 5 Cerr]-Cerr] alkyl groups optionally

" sub- stituted with one or nore hal ogen

atons, or Cerr]-Cerr] al koxy groups optionally-
sub- stitdt*ed with one or nore hal ogen 10
at ons; Rlerr] is ORerr] or CJerr|Rerr]; Rlerr] is

Cerr]-Cerr] alkyl optionally substituted with one

henyl to t ; ; ' I
phenyl group or one to fi’{xﬂeﬁ#}?:@?% ?Héi%en hereinabd¥<é dde 'rg[ﬁg’-eny

optionally substituted wt, nor e ogen atons,

al kyl groups optionally sidvsintagedxhsly, it has been found that\igle One or
more hal ogen a&%ﬂ%migll compounds of the present invention are ‘
' 5 especially useful for the control of tobacco budworms,
southern armyworms and two-spotted spider mites. .
‘'Formula I compounds may be prepared as shown
in Flow Diagram I.

1

10 FLOW DIAGRAM I
1. NaH
i i
Y W Y W
15 ; R
N (IV) N 0
Z l > Z é ”
H RCHNHCR, g .
. CIID) V) '
20 lpocxy3
0
X HO g (CR{R»).~NR4R X
Y W NaOH 1™e’/n 3 4:Y u
- (VII)
25 N O N
z 1l z |
RCHOC-(CR R, y~NR3R, RCHX,
1) (VI
wherein
30 R, is C,~Cg alkyl optionally substituted with one to

three halogen atoms,
phenyl optionally substituted with one or two

halogen, CN, NoO,, C,-C, alkyl, Cl-é4 alkoxy
or CF, groups,

35 2- or 3~thienyl or



20

Cerr]-Cerr] al koxy groups optionally substituted

with one or nore hal ogen atons; Rl err] is hydrogen;

Rlerr], is C(ARerr]; and ' Rlerr] is phenyl optionally substituted
with one or nore 25 hal ogen at ons,

NO2 groups, CN groups,

"Cerr]-Cerr] al kyl groups optionally substituted

with one or

nore hal ogen atons, or 30 Cerr]-Cerr]

al koxy groups optionally substituted - 15 - wi th one or
nore hal ogen at ons. Most preferred conpounds of this

i nvention

which are especially effective insecticidal, acaricidal

and nol | usci ci dal agfﬂtgraigfﬁpyf? having the structur- 35 al

formula I1:

[err]

10

15

20

25

30

35

_12_
 X_ is Cl or Br; and

wt X, ¥, 2, R, Rl’ Rz' R3, R4 and n are as descrided
hereinabove for formula I.

The appropriately substituted pyrrole of
formula III is reacted with an alkylating agent of
formula IV in the presence of an alkali metal hydride
or an alkali metal cl-cs alkoxide to form an N-alka-
noylaminomethyl or N-aroylaminomethylpyrrole of formula
Vv, said formula V aminomethylpyrrole is then reacted
with an exceés of phosphorus oxychloride or phosphorus
oxybromide to form a l-halomethylpyrrcle of formula VI.
Said 1-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
form desired N-aminoalkylcarbonyloxyalkylpyrroles of
formula I. '

- The Nhaminoalkylcarbonyloxfalkylpyrrole
compounds of the present invention are effective for
controlling insects, acarina and mollusks . Those
compounds a;é also effective for protecting growing or
harvested crops from attack by insects and acarina.

Insects controlled by the formula I compounds
of this invention include Lepidoptera such as tobacco
budworms, cabbage loopers, cotton boll worms, beet '
armyworms, southern armyworms and diamondback moths:;
Homoptera such as aphids, leaf hoppers, plant hoppers
and white flies; Thysanoptera such as thrips; Coleop~
tera such as boll weevils, Colorado potato beetles,
southern corn rootworms and mustard beetles; and
orthoptera 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-
berry mites, citrus rust mites and leprosis mites.



10 wherein Wis CN or S(Oferr]CF[err]; mis an

I nteger of of O, 1 or 2 X is phenyl optlonally substituted with
one or nore hal ogen atons, 15
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 20 wi th one or
nore hal ogen at oms; Yis O o ¥~ Zis d, Br or
CFlerr]; R i s hydrogen; Rlerr] and Rerr] are each
i ndependent |y hydrogen 25 Cerr]-Cerr] alkyl optionally
substi tut ed s controlled by the compound &P €n{! HOFEREIORT OF
phenyl optiona su stltute one or nor e

hal ogen at ons; nc ude gastropoda such as snailss SRR cowpies and
CN groups, limpets. AdvantageouslyCli¥ rHad](lsdén £olayd €h&tPene@ptionally

sub- : ituted with one or e hal ogen
atons, or compounds of the presenQIiﬁgﬁnQﬁ%gr?rgjiiggpiﬁf%%s optional ly
sub- 85 effective against tobacan ihudwarmi thixtecinstanrkatwaegen

at ons; southern armyworms and two-spotted spider mites.

In practice, generally about 10 ppm to 10,000
ppm and preferably about 100 ppm to 5,000 ppm of a '
formula I N-aminoalkylcarbonyloxyalkylpyrrole compound,

10 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

15 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 gufficient amount to provide a rate of from about
0.100 kg/ha to 4.0 kg/ha of active ingredient.

20 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 bioclogical chemicals, including other ’
insecticides, acaricides and molluscicides. For

25 example, the formula I compounds of this invention may
be used effectively in conjunction or combination with
pyrethroids, phosphates, carbamates, cyclodienes,
endotoxin of bacilius thuringiensis (Bt), formamidines,
phenol tin compounds, chlorinated hydrocarbons,

30 ' benzoylphenyl 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



- 13 - nis an integér of 1 or 2 Rlerr] is

hydrogen or CJerr]-[err] alkyl; Rerr] is CCARerr],
CARerr], Serr]Rerr] or CCOCHR err]NHR[ err]; Ais O 5
Rlerr] is (Jerr]-Cerr] alkyl optionally substituted with one to

“three hal ogen atons, or phenyl optionally substituted with
one or nore hal ogen at ons,
NJ err] groups, 10 CN groups,
Cerr]-Cerr] alkyl groups optionally substiz u ed
wi th one or nore hal ogen atons, or Cerr]-Cerr]

al koxy groups optionally substituted ' with one or
nore hal ogen atqns; ,15 err] is ORerr] or Cerr]Rerr];

Rlerr] is (err F&:Férj'-:ﬁ]' z?l’ﬂ/lth;%’t AERAieR Amd ididuke FRTADNe Said

phenyl group or compcundshmay ilsegde Forimilated in drﬂﬁﬂﬂaé??heny|
optionally substy W . al ogen
atoms, 20 gratid s’y Equﬁafgﬁggﬁﬁﬁlatzons, dusts, dust congert s,
Clerr]-Clerr] atrptesnosuspepsiiondoncantnatias,cinicroemulsions and the

with ore or noraikel @8N oF §Hc®lend themselves to seed,ll$dil; Qﬁé}
al koxy groups optlonaIE% substituted 25 W one or

more hal ogen at GG/©OT foliage ppplicationg)teyprovide the reguisgites
C(A)R err]; andplant protedtion. i SuzleBdrmuliatitald inclifde (tied W th one

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

10 | For example, wettable powders, dusts, and
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,

15 diatomaceous earth, kaolin, attapulgite, or the like,
about 1% to 5% by weight of a dispersing agent such as
sodium lignosulfonate, and about 1% to 5% by weight of
a nonionic surfactant, such as octylphenoxy polyethoxy
ethanol, nonylphenoxy polyethoxy ethanol or the like.

20 : A typical emulsifiable concentrate can be
prepared by dissolving about 15% to about 70% by weight
of an N-aminoalkylcarbonyloxyalkylpyrrole compound in
about 85% to about 30% by weight of a solvent such as
isoéhorone, toluene, butyl cellosolve, methyl acetate,

25 propylene glycol monomethyl ether, or the like and
dispersing therein about 1% to 5% by weight of a
nonionic surfactant such as an alkylphenoxy polyethoxy
alcohol. |

An especially effective method for control-

30 ling terrestrial gastropods with the formula I com~
pounds of the invention, is to proffer the active
molluscicidal material in the form of a bait formula-
tion. These bait formulations can be widely varied but
generally contain about 1% to 20% by weight of the

35 active ingredient, about 40% to 50% by weight of solid



hal ogen atons, 30 NO2 groups, CN
gr oups, Cerr]-Cerr] alkyl groups optionally
substj tuted with one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted 35

wi th one or nore hal ogen atons.

- 14 - Exenpl ary of hal ogen herei nabove are fl uo-
rine, chlorine, brom ne and i odine. Advant ageously, it
has been found that the f or mul=a 48 conpounds of the present

i nvention are 5 especially useful for the control of tobacco
budwor s, sout hern ar nywor ns and tmn spotted spider mtes.
Formul a | con% 4 q.se qaatr :.ereepellxrbes a%fces, about 5% to 1095 I%yov&e[%l_gagraml

[err]
of a carbohydrate source such as sugar, molasses, corn

syrup or the like and the reminder of the formulationm,
i.e. about 30% to 50% by weight. of water or other
5. consumable liquid.

In order to facilitate a further under-
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.



wherein 30 Rlerr] is (err]-Cerr] alkyl optionally substituted with

one to t hree hal ogen atons, phenyl
optiopally substituted with one or two hal ogen, CN,
NOJerr], (Jerr]-Cferr] alkyl, Cerr]-Cerr] alkoxy or
CF[err] groups, 35 2- or 3-thi &%y or
EXAMPLE 1
er tion o =Chloro-5— o enyl)-4-cyano-5-
ifluo l=1-yl]methyl N-(N-bengoyl-

glyeyl)glycinate

0 o
cl CN - N/”\H’M\v’u\on
+ NaOH +
5 / \ ) 0
c1

éHaBr
cl CN

/\

10
Fa N

€1

o Y :

i1-(Bromomethyl)-4-chloro-2-({p-chlorophenyl) -
5= (trifluoromethyl)pyrrole-3~-carbonitrile (2.0 g, 5.02
mmol) is added to a mixture of benzoylglycylglycine
(.41 g, 5.97 mmol) and sodium hydroxide (0.24 g, 6.0
20 mmol) in N,N~-dimethylformamide. The reaction mixture
is stirred overnight at room temperature, diluted with
water and extracted with ethyl acetate. The combined
organic extracts are washed sequentially with water and
brine, dried over Mgso, and concentrated in vacuo to
25 obtain a brown oil. The oil is chromatographed using
silica gel and a 60:40 methylene chloride/ethyl acetate
mixture to give the title product as a tan solid (1.55
g, mp 65°-67%).
Using essentially the same procedure, but
30 substituting the appropriately substituted 1-(halo-
methyl)-2-arylpyrrole for 1-(bromomethyl)-4-chloro-2-




- 15 - 2- or 3-furyl; Xerr] is d or Br; and
W X Y, S R Rerr], Rerr], Rerr], Rerr] and n are as descri bed

her ei nabove for formula I. 5 The appropriately substituted
‘pyrrdl e of formula I'll is reacted with an al kyl ati ng agent of
formula IV in the presence of an al kati 2Retal hydri de or an

al kali nmetal Cerr]-Clerr] alkoxide to forman N al ka-

noyl am nonet hyl or N-aroyl am nonet hyl pyrrole of fornula 10 V, said
formula V am nonet hyl pyrrole is then reacted wi th an excess of
phosphorus oxychl ori de or phosphorus oxybrom de to forma

1- hal onet hyl pyrrole of formula VI. Sai d 1-hal onet hyl pyrrole is
reacted with a carboxylic acid of fornmula VII_in the presence of
an al kal i met{®@-chjorophenyl)nisndtdd fluanenethyddRFF I GAFRAIRAT hydr oxi de,
to nitride dne N APprUPiddtEly substitaited Bardn i

compGunds of 3Hé FR ARRTTRAY IR AN e, AR %é‘y&ﬁg&%{ ol i ng

i nsects, acamipea chtkim®@dusks . Those conpounds are al so
effective for protecting grow ng or harvested crops from attack
by insects and acari na. I nsects controlled by the
formula | conpounds - of this invention include Lepidoptera such as
t obacco 25 budwor ns, cabbage | oopers, cotton boll worns, beet

ar nywor ms, sout hern arnmywor ns.and di anondback not hs; Honopt er a
such as aphids, |eaf hoppers, plant hoppers and white flies;
Thysanopt era such as thrips; Col eop- tera such-as boll weevils,
Col orado potato beetles, 30 sout hern corn rootworns and nustard
beetl es; and Othoptera such as |ocusts, crickets, grasshoppers
and



cockroaches. Acarina controlled by the conpounds of this
i nvention include mtes such as two-spotted spider mtes, carm ne
spi der, mtes, banks grass mtes, straw 35 berry mtes, citrus rust

mtes and | eprosis mtes.
-16- Mol | usks controlled by ?He‘bonpounds of this invention

include gastropoda such as snails, slugs, cowies and | i mpet s.

Advant ageously, it has been found that the conmpounds of the
ef fective agai nst tobacco budworm

present invention are especially 5

third-instar |arvae, sout hern arnmyworns and two-spotted spider
mtes. In practice, generally about 10 ppmto 10, 000
ppm and preferably about 100 ppmto 5, 000 jppm o ag & formula |

or another liquid carrier, is flecgi v@ when appljied to the

N- am noal kyl car bonyl oxyal kyl pyrrol e co ndp 1 - :diﬁbersed in water
e
pl ants, the crops or the soilnﬁg mﬁgphﬂsa%g CLOPg, are growing to

protect said crops fromattack b insegtsgzaqgrlna and nol | usks. .
The forrmula | conmpounds of this invention are 15 al so effective for
controlling insects, acarina and nol | usks, when applied to the
foliage of plants and/or to the soil om water in_which said plants
are grow ng in sufficient anount to prg®idg a ragie of from about
0.100 kg/ha to 4.0 kg/ha of active ingredient, Jo = - o
mlof\l
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20 VWil e the conpounds of this invention are

effective for controlling insects, acarina and nol | usks when
.enpl oyed al one, they may al so be used in combina- tion with other
"bi ol ogi cal chemicals, including other i nsecticides, acaricides and
mol | usci ci des. For 25 exanpl e, Th#2fornula | conpounds of this
i nvention may be used effectively in conjunction or conbination
W th pyret hroi ds, phosphates, carbamates, cycl odi enes, :
endotoxi n of bacillus thuringiensis (Bt), formam dines, phenol tin
conpounds, chlorinated hydrocarbons, 30 benzoyl phenyl ureas and the
like. The conpounds of this invention nay be
formul ated as enul sifli gpl e comtenprafes afl gwald e concentrates, or
wet t abl e powders MQ} hﬁgremdlEitqg QF - §mn£h mater or other suitable
pol ar solvent, genefTdlly «+ 1 ' - 17
- in S|E‘ andyt hen agpl bed &S & du ut‘é spray. Said :
conpounds may also b f%rrmla ted ¥n &y Fonpacted gr anul es,
granul ar formul ations, dusts dust concén- trates, suspension
concentr at es, m croenul sions and the 5 i ke all of which |end
t hensel ves to seed, soil, water “and/or_foliage applications to
provi de the requisite pl ant pr@kgqgﬁo ¥ Such fornul ations include
t he conpounqs of the in%gmtionﬁadqyuegythh inert, solid or
o~ L) | |
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liquid diluents. 10 For exanple, wettable powders, dusts,

and dust concentrate fornul ati ons can be prepared by

gri nding and bl endi ng toget her about 25%to about 85% by wei ght of
formula I conpounds and about 75%to about 15% by wei ght of a
solid diluent such as bentonite, 15 di at omaceous earth, kaolin,
.attapulgite, or the like, abouwt 2%+ 0 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 ethanol or the |ike. 20 A
typi cal enmul sifiable concentrate can be prepared by dissol ving
about 15%to about 70% by wei ght of an

N- ami noal kyl car bonyl oxyal kyl pyrrol e EXA¥RIELZ about 85%to about

30% by wei ght 1Risetti®dée: And Waricide evalua'@ﬂ_mrone t ol uene, butyl

The Tike and 0 o hewime Hebt A ) o ANEY b Syl ©

noni oni ¢ sur f sompoumsis ks dmecticilddse and, aesniaides. The evalalaohol .
An especi al | yﬁ%%%%%f@éﬂ%é&’h%@d&uuﬂs £ téwse Juiidd | @

gastropods wt pounds of the vention, is to
proffer the addisgelved or dhﬁﬂﬂﬁﬂﬁﬂ(%4k§°ﬁﬁﬁ(§QQﬂ°qﬁfﬁqﬁ?q(ﬂ%ﬁ?ﬁr%?balt

for nulep- The tdsd). eo}i{cg/ﬁtsﬁdoad tevtni il Gt eriadaidsislved agr ed but
0 Q

general |y contgin about 0% we of the 35
i ngredi ent, afd&Pe l# Qﬁﬂ Aﬁﬂkﬂﬁ r}:ures in suf¥uc1ent

amount to provxde the concéentrations 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°c. The rating
system employed is as follows:

Rating System

15
- 0 = no effect § = 56-65% kill

1 = 10-25% kill 6 = 66-75% kill

2 = 26-35% kill 7 = 76-85% kill

3 = 36-45% kill 8 = 86-99% kill
20 4 = 46=-55% kill 9 = 100% kill

| - = no evaluation
The test species of insects 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-
tion for 3 seconds and placed in a hood to dry. The
leaf is then placed in a 100x10 mm petri dish contain-
ing a damp filter paper on the bottom and 10 3rd instar



~edible nutritive substance, about 5% to 10% by wei ght of a
e source such as sugar, nolasses, corn syrup or the |ike

car bohydr at

.and the rem nder of the formnulation, i .e. about 30%to 50% by

wei ght of water or other 5 consumnabl e |i qui d.

order to facilitate a further under-
foll ow ng exanpl es are
detail s thereof.

as
19 -
- 4-cyano- 5-

defined in the clains.
Preparati on of [3-Chloro-5-(p-chlorophenyl)

(trifluoronethyl) pyrrol-21-yl]methyl N (N benzoyl -

gl ycyl)glycinate

10

15

20

25

30

35

caterpillars. The dish is maintained for 5 days before
observations are made of mortality, reduced feeding or
any interference with normal moulting.

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

sieva lima bean plants with primary leaves
expanded to 7 to 8 cm are selected and cut back to one
plant per pot. A small piéce is cut from a leaf taken
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 size of the cut piece is varied
to obtain about 100 mites per leaf. At the time of the
treatment, the piece of leaf used to transfer the mites
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 ary. Plants are kept
for 2 days before estimates of adult kill are made.

Emgoasca'ahrupga, adults, western potato leafhopper

A sieva lima bean leaf about 5 cm long is
dipped in the test formulation for 3 seconds with
agitation and placed in a hood to dry. The leaf is
placed in a 100x10 mm petri dish containing a moist
filter paper on the bottom. About 10 adult leafhoppers
are added to each dish and the treatments are kept for
3 days before mortality counts are made.

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

In

standing of the invention,
presente®dtod illustrate nore specific
The invention is not to be limted thereby except

t he



[err] 15 1- (Bronomet hyl ) - 4- chl or 0- 2- (p- chl or ophenyl ) -

5-(trifluoronethyl)pyrrole-3-carbonitrile (2.0 g, 5.02 nmol ) is

added,to a m xture of benzoyl gl ycyl gl yci ne (1.41 g, 5.97 mml) and

sodi um hydroxide (0.24 g, 6.0 20 mol ) in N, Ndi net hyl formam de. The

reaction m xture Is stirred overnight at roomtenperature, diluted
. Wth wat er and extracted wi th=-et3¥yl|= acetate. The conbi ned

organi c extracts are washed sequentially with water and bri ne,

dried over MgSO err] and concentrated in vacuo to 25 obtain a brown

oil. The oil is chromatographed using silica gel and a 60: 40

nmet hyl ene chl ori de/ ethyl acetate m xture to give the title product

as atan solid (1.55 g, np 65[err]-67[err]C).

Usi ng essent ikstax heaterpillac ciurajdélitt8leach supssnduai agrabeard
o e St Pidoed % ledd®dp.  TreatdBilty'dré SLYARYIREa "3
days before mortality counts and estimates of reduction

in feeding damage are made.

Diabrotic undecimpunctata howardi, 3rd instar southern
corn rootwornm

One cc of fine éalc is placed ir a 30 mL
wide~mouth screw-top glass.jar. One mL of the appro-
10 priate acetone test solution is pipetted onto the talc
so as to provide 1.25 and 0.25 mg of active ingredient
per jar. The jars are set under a gentle air flow
until the acetone is evaporated. The dried talc is
loosened, 1 cc of millet seed is added to serve as food
15 for the insects and 25 mL of moist soil is added to '
. each jar. The jars are capped and the contents tho-
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 50 and 10 kg/ha, respectively.
25 The data obtained for the above described
evaluations are reported in Table I.
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(p-chl orophenyl )-5-(trifluoronethyl)pyrrol e-3-carbo-
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EXAMPLE 2 I nsecticde and acaricide eval uations
The fallow ng tests show the efficacy of the conmpounds as
i nsecticides and acaricides. The eval ua- tions are conducted with
sol utions of test conpounds di ss@Wed or dispersed in 50/50
.acetone/water m xtures. 5 The test conpound is technical materi al
di ssol ved or - dispersed in said acetone/water mxtures in sufficient:
amount to provide the concentrations set forth in Table | bel ow.
Al'l 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 system enpl oyed is as foll ows:
Rating System 1§ Ei?gl . - & = no effeggt © 5 = 56-65% ki | |
1:10-25%ki||§5g£ 6 = 66-75%Kki | |
o & @
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phenyl)-4-cyano-2-(tri-
fluoromethyl)pyrrol=-1-
ylimethyl -N-benzoyl-

" glycinate

-(p~chloro~-

Compound
fluoromethyl)pyrrol-1-
yl]lmethyl N-(trifluoro-
acetyl)-beta-alaninate

[3-Bromo-5-(p-chloro-
phenyl) -4-cyano-5-(tri-

phenyl)-4-cyano-2-(tri-
fluoromethyl)pyrrol-1-
phenyl)-4-cyano-2-(tri-
fluoromethyl)pyrrol-1-

yljmethyl N-acetyl-

glycinate
(3-Chloro-5-(p~chloro

yl]lmethyl N-(p-chloro-
benzoyl)glycinate
(3-Chloro-5~(p~chloro

(3-Chloro-5




2 = 26-35% ki | | 7 = 76-85% ki | | 3 = 36-45%Kki ||
8 = 86-99%kill 20 4 = 46-55% ki | | 9 = 100% ki | |
- = nQ eval uation The test species of insects used in
t he present evaluations along with specific test procedures 25

are descri bed bel ow. Sodoyt er #8eri dani a 3rd instar |arvae,

- sout hern arny- wor m A sieva |ima bean | eaf
expanded to 7 to 8 ¢cm 30 in length is dipped in the test suspension
with agita- tion for 3 seconds and placed in a hood to dry. The
| eaf is then placed in a 100x10 mm petri di sh contain- I ng a danp

filter paper on the bottomand 10 3rd instar

- 24 - Ee acate&pillars. The dish is naintained for 5 days before
observations a fYortality, Peduced fleeding or ! any
I nterference m{is & nmal gmoulting.
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5 Tetranychus urticae (OP-resistant strain), 2-spotted spi der

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 small piece is cut froma |leaf taken 10 fromthe main col ony
and pl aced on each |eaf of the 4 "% -pl ants. This is done about 2
hours before treat- ment to allow the mtes to nove over to the
‘test plant and to lay eggs. The size of the cut piece is varied
to obtain about 100 mites per leaf. At the tine of the 15 treat ment,
the piece of leaf used to transfer the mtes is removed and

di scarded. The mte-infested plants are di pped in the test
formulation for @ segaQnds with agitation and set in the hood to
dry. Plants are § B9 ™ for 2 ddys beforelestimatestof adult kill are
made. 20 ca abrupta, a‘glults west ern potato | eaf hopper

A sieva | ima bean bosit 5 cmIloRg is © di ppedei n the test

ofds with ® agitation and placed in a hood to
pbaced in 35100x10 mmypetri dish containing a
pa'pler on the bottom About 10 adult | eaf hoppers
°and the treatnents are kept for 3 days
arg& nmade. K0 Hehi ot hi s vi nenscens, 3rd
e Cotton cotyl edons are dipped in

formul ati on for 3 S
dry. The leaf is 25
noi st filter
are added to each @i
before nortality
i nstar tobacco bu

t he test 54 lgtion and allowed to dry in a hood. Wen dry,
each is cut into qua tés and ten semtions pl aced tindividually in
30 nL plastic nedici ups containing 35 | a5to 7 mmlong piece of

danp dental w ck. One 3rd
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- 25 - instar caterpillar is added to each cup and a cardboard

lid placed on the cup. Treatnents are nmaintained for 3 ngﬂ ’m:ﬂlm”"l
nort al3,loy7se@ont s and estimates of reduction in feedi n
made. 5 Di abrotic undeci npunctata howardi, 3rd instar sodthérn® 5 *

corn rootworm One cc of fine talc is placed in a 30 nL
W de-nmouth screwtop glass jar. One nL of the appro- 10 pri ate acetone
test solution is pipetted onto the talc so as to provide 1.25 and
0.25 ng of active ingredient peT 3%r< The jars are set under a '
gentle air flow until the acetone is evaporated. The dried talc is
| oosened, 1 c 1bﬂafﬂ§t seed is added to serve as food 15 for the

i nsects and 25 niof noist soil is added to each jar. The jars are
capped and the contents tho- roughly m xed on a Vortex M xer.
Following this, ten . r &og t Lar and
the jars are | oo:éel yn?céc'ati)dl ed 1%.?% ‘z;i o%ﬁi%(‘ghggggg?ogt?ﬁéggg

| arvae. The 3k @are held for 6 days before nmortality counts
are made. M ssing | arvae are presuned dead, since they deconpose
rapi dly and can not be foung. The concentrations used in this test
correspond approxi mately to{50 and 10 kg/ ha, respectively. 25

The data obtai ned for the above ¥ i ved eval uations are reported
in Table I.

N 0

RCHOC-(CR4R5) ,,~NR3R,
wherein
8

W is CN, sz, S(O)mQans or CNRGR7:
Rs is hydrogen, F, Cl1l, Br, CF_H, CCl
00133
m is an integer of 0, 1 or 2:
Rs and R7 are each independently hydrogen,
- ¢,-C, alkyl optionally substituted with one or
more halogen atoms, or '
phenyl optionally substituted with one or more
halogen atoms,

H, CClFH, CF, or

2 2 3

NO, groups,
CN groups,
' cl-c4.a1ky1 groups optionally substituted
with one or more halogen atoms, or
cl-c4_a1koxy groups optionally substituted
with one or more halogen atoms;
X is halogen, 0?3, CN, Noz, S(O)NQFZRS or
phenyl optionally substituted with one or more
halogen atoms,
NOo, groups, .
CN groups,
c,-¢, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
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A

with one or more halogen atoms;
Y is halogen, CF, 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;
Z is hydrogen, halogen or cr3;
R is hydrogen or c,-C alkyl.
R1 and R are each independently hydrcgen,
1 6 alkyl optionally substituted with
one or more halogen atoms,
C,-C¢ alkoxy optionally substituted with
- one or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atonms,

NO, groups,

CN groups,

c,-c, alkyl groups.optionally sub-
stituted with one or more halogen
atoms, or

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

when R and R are taken together with the atom to
which they are attached may form a c3 6 cyclo-
alkyl group optionally substituted with one to
three c1 c4 alkyl groups, cz—c6 alkenyl groups or
phenyl groups, or

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

n is an an integer of 1, 2, 3 or 4:
R, is hydrogen, '
c;'cs alkyl,
cz-c‘ alkenyl,
cz'cs alkynyl, 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
cl-c; alkoxy groups optionally substituted
with one or more halogen atoms, or
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:
R, is hydrogen,
cl-cs alkyl,
cz-c6 alkenyl,
cz-cs alkynyl,
phenyl optionally substituted with one or more
halogen atoms,
N°z groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or

c,~C, alkoxy groups optionally substituted
with one or more halogen atoms,
C(A)Rs,
C‘A)Rg,
CN,
Soleo, or

C(O)CKR11NHR12;
A is O or 8;
Ry is C,=C¢ alkyl optionally substituted with one to



e aam o e d characterized by the st i 39_
: r
G gy b A oo eharscterizes by e s gy T

- 33 =

three halogen atoms,
cz-c‘ alkenyl,
cz-c‘ alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
01-04 alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
_ with one or more halogen atoms;
Rg is OR13,-002R13 or NR14R15:
Ry, is C,-C¢ alkyl optionally substituted with one
phenyl group, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
¢,-C, alkyl groups optionally subgtituted
with one or more halogen atoms, or
°1'°4 alkoxy groups optionally substituted
with one or more halogen atoms;
814 and Rls are each independently hydrogen or c1'°4
alkyl;
Rio 15 ¥Ry R, o,
cl-cs alkyl,
cz-cs alkenyl,
cz—cs alkynyl, or
phenyl optiocnally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
01-04 alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted

[N



wher ein [err] Rerr] is hydrogen, F, O, Br,

CCO FH, CF[err] or CCl[err]; mis an integer of 0 1 or }EMH ’I Iﬂn\}m””"’
Rl err]« are each independently hydrogen, Cerr]-Cerr] a

optionally substituted with one or nore hal ogen atons, or

_phenyl optionally substituted with one or nore halogen at ons,

NJ err] groups, CN groups, Cerr]-Cerr] al kyl groups
optionally substituted WLt §gope or nore hal ogen atons, or
Clerr]-Cferr] al koxy groups optionally substituted w th one

or nore hal ogen atoms; X is halogen, CFlerr], CN, NJerr],
S(C»[err]CF[err]R[err] or wipheoge optmorel hylegeat atomed W th one or

nor e haI eﬂ¥ . NJerr] groups, CN
groups, %? ?£§f§rf] al kyl groups optionally substituted
with one or nore ha# kYi, K optionally substituteq{with al koxy groups

optionally substltuted one hydroxy group,
one SR, . group,
one C(O)NH2 group,
one NH, group,
one NHC(:NH)NH group,
one CO,H group,
one phenyl group optzcnally substituted with
one hydroxy group,
one 3-indolyl group or
one 4-imidazolyl group:;
R 6 is hydrogen or C.~C, alkyl:

1l "4
R is C(A)R17: and

Ri: is cl-cs alkyl optionally substituted with one or
more halogen atoms,
ci'cs alkoxyalkyl,
- cl-cs alkylthio,
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
cl-_c4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms,
OR; 3/ |
MR qR1gs ©F

CO R, 3



- 31 - with one or nore hal ogen atons; Y is hal ogen,
nal ogen ators, o P Ngrerr] aroups, °”&°groupﬁllllllllllllIIIIIHIIIIIIIII

Cerr]-Cerr] alkyl groups optionally substituted ¢ wi'th"on& *
or nore hal ogen atons, or Cerr]-Cerr] al koxy groups optionally
substituted with one or nore halogen atons; Z is hydrogen,
hal ogen or CF[err]; R is hydrogen or CJerr]-Cerr] alkyl; R[err] and Rerr]
are each independently hydrogen, = 3%C~err]-Cerr] alkyl optionally
substituted with one or nore hal ogen atons,

Cerr]-Cerr] al koxy optlonMIaasubstltuted W th one or

nore hal ogen atons, or $HRrqearding &hakaim dd with one or
nore hal ogen at witerein NJ err] groups, CN
groups, Cerr]-Cerr] alkylsgroups optionally sub-

stituted with one or nore hal ogen at ons, or
Cerr]-Cerr] a Ol n S . stituted
with one or nor |gk%>§yoaf, @dd%n"ﬂﬂz&s o m‘a%o’rrs or when Rl err]
and Rlerr] are ®gk miBh Glye BReoGRH, cc’-zﬁ‘n @CYERy QR ¢ o t ached
may forma (err]-C @gi.,xcycl o- al kyl group optionally substituted

\é\nrgnpgngrto nhé?yle&g%? SJerqoef rJ eil k&i-l 2(;Lroups, Cerr]-Cerr] al kenyl
R and 87 are each independently hydrogen or C c
alkyl;
X'is C1, Br, crs
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 -e4ma1koxy groups optionally substituted

1

or

1
- with one or more halogén atoms;

Y is cl, Br, crs
phenyl optionally substituted with one or more
' halogen atoms,
NO, groups,
CN groups,
alkyl groups optionally substituted

or

cl-c4
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
' with one or more halogen atoms;
Z is Cl, Br or CF
R is hydrogen;
R1 and R.2 are each independently hydrogen,
C,-Cg alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,

NO, groups,

3'



Rlerr] or Rlerr] may be taken together with R err] and the

i
which they are attached to forma 4- to 7- menber ed het ﬂjm“c ﬂil'!mi;m“!ll

~ 32 - nis an an integer of ‘1, 2, 3 or 4; Rerr] is hydr

Cerr]-Cerr] alkyl, "Cerr]-Cerr] alkenyl, Cerr]-Cerr]
al kynyl, or phenyl optionally substituted with one or nore
“ hal ogen at ons, NJ err] groups, CN groups,
Cerr]-Cerr] alkyl groups optionally substituted with one
or nore hal ogen atons, or & PP-Terr] al koxy groups optionally
substituted wi th one or nore hal ogen atons, or R3 may
be taken together with e&ﬁh&ibﬁggrr] or Rlerr] and the atons to which
they are attached to forma®4- * to 7-nenbered heterocyclic ring; Rerr]
i s hydrogen, Cl er r¢y €Fgr alkyligicoups optippallyCsubstituted/|
C2-C6 al kynyl, phenyl Oogitanahky otuhde’ Hhtdgdh! AtaRS, 0k TOr €
C,~C, alkoxy groups optionally substituted

1 74
with one or more halogen atoms;

n is an integer of 1 or 2;

R, is hydrogen or cl-c6 alkyl:

R4 is C(A)Rs, C(A)Rs, 802R1° or C{O)CHR
A is O;

RB is ¢

11 NER, 5 ¢

-c6 alkyl optionally substituted with one to
three halogen atoms, or

b §

phenyl optionally substituted with one or more

halogen atons,

NOo, groups,

CN groups,

c alkyl groups optionally substituted

. with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoqs;

17%4

R, is OR,, or CO R, 47

Ryq is cl_cs alkyl optionally substituted with one
phenyl group or one to three halogen atoms,
or

pPhenyl optionally substituted with one or more
i " halogen atoms, o
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;
Ryo is C,-C¢ alkyl, or
phenyl optionally substituted with one or more
halogen atoms,

No, groups,



hal ogen at ons, NJ err] groups, CN grou
Cerr]-CJerr] alkyl groups optionally substituted ml!” uhlm rHiIII
.or nore hal ogen atons, or Clerr]-Cerr] al koxy gr

substituted wi th one or nore hal ogen atons,

C(ARerr], C(ARerr], CN, Sqerr]R[err], or

C(OCHR err]NRerr]; Ais Oor S; Rerr] is (Jerr]-Cerr] alkyl optionally
substituted with one to - 33 - i
t hree hal ogen at ons, Clerr]-derr 3 Renyl, C2- C6 al kynyl, or
phenyl optionally substituted with one or nore hal ogen at ons,

NJ err] groups, cnqggu(youps Cerr]-Cerr] al kyl groups

optionally substituted wi th one or nore halogen atons, or

1—04 alkyl groups optionally substituted
with one or more halogen atoms, or
°1'°4 alkoxy groups optionally substituted
with one or more halogen atoms;
1 is hydrogen or ¢,-C, alkyl;
:ls C(Aa) R:l.? ¢ and
is C,~C, alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionally substituted with one or more
halogen atonms,
No, groups,
CN groups,
C,~C, alkyl groups opticonally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substitutead
with one or more halogen atoms.

1

3. The compound according to claim 2
wherein
W is CN or 8(O)mgrss
m is an integer of of 0, 1 or 2;
X is 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
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms:
Y is C1 or Br:
2 is Cl, Br or CF,;:
R is hydrogen:;
R, and R, are each independently hydrogen,

c,- Ce alkyl optionally substituted with one



Cerr]-Cerr] al koxy groups optionally substituted wi t h
one or nore halogen atoms; Rlerr] is ORlerr], CJerr]Rerr] 11“[!![4"]"\“'&“'“”““'
NRlerr]Rerr]; Rerr] is (Jerr]-Clerr] alkyl optionally subst

one phenyl group, or phenyl optionally substltuted W th one
or nore hal ogen at ons, NJ err] groups, CN
gr oups, Cerr]-Cerr] alkyl groups optionally substituted

wi th one or nore hal ogen atons, or Cerr]-Cerr] al koxy groups .
optionally substituted =~ W& IT one or nore hal ogen at ons;

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

alkyl; Rerr] is NRerr]Rerr err]-Clerr] alkyl, Cerr]-C6
al kenyl , C[err]-C[err] g#kfﬁﬁe é%ﬁog %hﬁ@ﬁbl dﬁtlonally substituted
with one or nore Phenylajoptdionaldys substituted widlerofe gwoups,
CN groups, derr] ng:ﬁ ﬂal@dgg ationigds optionally substituted
with one or nore hal ogen atons, C[err] Cerr] al koxy groups
optional |y substituted NO, groups, - 34 -

CN groups,

cl-c‘ alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
c,-C, alko?y groups optionally sub-
stituted with one or more halogen
_ atoms;
n is an integer of 1 or 2:

Ry is hydrogen or C,~-C, alkyl;

R4 is C(A)RB, C(A)R ’ 802310 or C(O)CH811N3R12:
A is O;
Ry is ¢ ~Ce alkyl optionally substituted with one to

b §
three halogen atoms, or

phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,

c1 alkyl groups optzonally substituted
with one or more halogen atoms, or
C,~C, alkoxy groups optionally substituted

1 74
with one or more halogen atoms;

Rg is 0R13 or c02313:

R 3 is c1 Ce alkyl optionally substituted with one

phenyl group or one to three halogen atoms;
Ryq is phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or

¢,-C, alkoxy groups optionally substituted



"'\

[ M

h alogen atonms; Rerr] is hydrogen, Cerr]-de i
O s e

one NHC(=NH) NH err] group, on
'CI{err]H group, one phenyl group optionally substituted mnth
“one hydroxy group, one 3-indolyl group or one
4-imdazolyl group; Rlerr] is hydrogen or é;err] Cerr] alkyl; Rerr] is
CARerr]; and Rerr] is (Jerr]-Cerr] al & optionally substituted with
one or nor e hal ogen atons, Clerr]-Cerr] al koxyal kyl,
Cerr]-Cerr] alkylthio, igﬁegxg SRtk | h¥18 Qﬁthﬁgﬁgd with one or
nor e hal o natoms ‘Eff }g CN
groups, R,y thﬂ?f°!¥%?r] al kyl groups optlonally substituted

opt 1 onal 1y SRR tyg e 4fPana! e or ot hal gen at o
C]g[ err], y tﬁ! %%?H. oBFionally d%§ﬁ€¥§?$]w1 h one or more
halogen atoms,
sz groups,
CN groups,
c,- alkyl groups optionally substituted
with one or more halogen atoms, or
alkoxy groups optionally substitutead
with one or more halogen atoms.

1%,
C,-C,

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

W

. \
- N0

X
RCHOC-(CR4R,) ,~NR3R,

5. The compound selected from the group
consisting of [3-chloro-5~(p-chlorophenyl)=-4-cyano-2-
(trifluoromethyl)pyrrol-i~yl]lmethyl N-(p-chloro- ’
‘benzoyl)glycinate;
[3-chloro-s-(p-chloropheny1-4-cyano-2—(trifluoromethyl)
pyrrol-1-ylimethyl ethyl (carboxymethyl)methyloxamate
ester;
[3-chloro-5-(p-chlorophenyl)~4-cyano-2-(trifluor-
omethyl)pyrrol=1i-yl]methyl Nhacetylglycinate:
[3-bromo-5-(p-chlorophenyl)-4-cyano-2-(trifluoromethyl)
pyrrol-l1l-yl]methyl N—(p-fluorohenzoyl)beta-alaninate:
[3-chloro~5~-(p-~chlorophenyl)-4~cyano-2~-(trifluoro-
methyl)pyrrol-1-ylimethyl N-benzoylglycinate;
[3-bromo-5-(p~chlorophenyl)-4-cyano-2- (trifluoromethyl)



The conpound according to cl

Eﬁiﬁﬂ fﬂiﬁ Cere err) or avgerrt e Rere) " (AHITATION

ngPm
|nte I Rlerr] and Rl err] are each independently hydrogen or

Clerr]-Cerr] alkyl; Xis O, Br, CFlerr] or phenyl optionally
"substituted with one or nore hal ogen at ons, NO err]
gr oups, CN groups, - gbecr]-Clerr] alkyl groups
optionally substituted w th one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted W th

one or nore hagpyeesl-<d-o9F]méthyl Qi- (P-chibr6behzoyl) glychhatel; ama onally

S Rl §01 . emtoropmenfL B et ppegps,

optional |y subsethyl)pyrrol-i-yllmethyl Nr{phhenylesnlfonylhglyginakeens, or
Clerr]-Cferr] al koxy groups optionally substituted wth

one or nore hal ogen atons; Zis O, Br or CF errl
6. A method for controlling insects,

acarina and mollusks which is characterized by contact-
ing said insects, acarina and mollusks, their breeding
grounds, food supply or habitat with an insecticidally,
acaricidally and molluscicidally effective amount of a
compound having the structural formula

-C
=

N O
RéHOC‘(CRlRa)n'NR3R4

wherein
I
W is CN, NOz, 8(0) crzns or CNR6R7c
Rs is hydrogen, ¥, Cl, Br, CF B, CcCl n, CClFH, CF3 or
6013?

m is an integer of 0, 1 or 2;
R, 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
halogen atonms,
No, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
X is halogen, cra, CN, uoz, 8(0) crzns or
phenyl optionally substituted with one or more



r] and R[err] are each independently hydr
C[err ee optlonally substituted with one jl UH J u l“l"
ROr e phenyl optionally substituted mﬁt

halo NJ err] groups,

- 36 - CN groups, Cerr]-Cerr] alkyl groups
‘optionally substituted with one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally qu§£iiuted W th

one or nore halogen atons; n is an integer of 1 or 2; Rerr] is hydrogen or
Clerr]-Clerr] alkyl; Rerr] is C(ARerr], C(ARerr], Sgerr]Rerr] or
COCHR err]NHRerr]; A ifaXdgdtl tdms C[err] Cerr] alkyl optionally

substituted with one to three hal ogen at ons, or phenyl
optional Iy substituted will% FRPHRSnore hal ogen at ons,
"N err] groups, CN @taupsips, Cerr]-Cerr] aIkyI gr oups

i e o o
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substitutead
with one or more halogen atoms;
Y is halogen, 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;
2 is hydrogen, halogen or 0?3:
R is hydrogen or c,-C, alkyl;
R, "and R, are each independently hydrogen,

1 2 ;
C.=-C_ alkyl optionally substituted with

t 6one or more halogen atoms,
C,-C¢ alkoxy 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 sub-
stituted with one or more halogen
atoms, or

c,-C, alkoxy groups optionally sub-
stituted with one or more halogen
atoms, or

when R1 and R2 are taken together with the atom to

which they are attached may form a c3-c6 cyclo~-



w th one or nore hal ogen atons; Rerr] is ORerr] or ﬁh
phe |I

F?“ lced| kyl optional |y substituted mnth one ﬂu h"“
& t hree hal ogen atons, or
' one or nore . hal ogen at ons, err

groups CN groups, derr]- C[err] aIkyI groups
optionally substituted with one or nore hal ogen atons,
Clerr]-Cferr] al koxy groups optionally_sy@sLituted mnth :
one or nore hal ogen atons; Rerr] is C[err] Cerr] alkyl, or phenyl
optionally substituted with one or nore halogen at ons,

NO err] groupslkyl group optionally substituted with one $é three

Wb one or rByeCaaPEEh GFRRRE” ofa-86 WixdhgilEeBRbaCRY pheRYE, ) ot oups
optional |l y suptEownpa; car wi th one or nore hal ogen atons;
Rierr] is hydrOgeﬂngrofiﬁgria§135r£aﬁhiy¥bgBEﬁEE]w&%h9§§)Bh%rEhé and
atoms to which they are attached to form a 4~ to
7-membered heterocyclic ring;
n is an an integer of 1, 2, 3 or 4;
R3 is hydrogen,
cl'cs alkyl,
cz-cG alkenyl,
cz-c6 alkynyl, 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
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms, or
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:;
R, is hydrogen,
°1'° alkyl,
c2 6 alkenyl,
c2 c alkynyl,
phenyl optionally substituted with one or more
halogen atonms,
No, groups,
CN groups,
¢,-C, alkyl groups optionally substituted
- with one or more halogen atoms, or
C,=C, alkoxy groups optionally substituted
with one or more halogen atoms,
C(A)RB,



R[err. I S C[err] Cerr] alkyl optionally substituted wi

e m”"mﬁ apneny! optionally substi tgtNegrg“ungllﬂrmllﬂllﬂ*ﬂllﬁl ]

derr groups optionally substltuted with one
or nore hal ogen a -Clerr] al koxy groups optionally
- substituted with one or nDre hal ogen at ons. 3.

The conpound according to claim2 wherein Wis CN or S(Oferr]CF[err]; mis
an integer of of 0, 1 or 2; X is phenyl “of8i Snally substituted with one or

nor e hal ogen atons NJ err] groups, CN
gr oups, §% g C[err] aIkyI groups optionally substituted

with one or nore ha n94t ons, _ Cerr]-Cerr] al koxy groups
optionally substitu?@d wi th one or nore hal ogen atons; Y
is d or Br; Zis Cho BRI QrogF[err] R is hydrogen; Rerr] and Rerr] are
each i ndependently B¥ 5 . Cerr]-Cerr] alkyl optionally
substituted with on 2°

A is O or s,
Ry is C,-Cg alkyl optionally substituted with one to
three halogen atoms,
cz-cs alkenyl,
cz-c‘ alkynyl, 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
¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Ry3 OF NRy Ryg7
1~ alkyl optionally substituted with one
phenyl group, 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‘qalkoxy groups optionally substituted

with one or more halogen atoms;
R14 and Rls are each independently hydrogen or °1'°4
alkyl;

R;o is NR R

Ry is OR 3, CO,R
13 is ¢ -

Cy

1s’
cl-c alkyl,
cz-c6 alkenyl,

c,-C, alkynyl, or

phenyl optionally substituted with one or more



- 38 - or nore hal ogen atons,

G T T rore o I
" ally substi -
ha

aIkyI tuted with one or
ogen nms, or Cerr]-Cerr]

: alkoxy groups optionally sub- stituted with one or

nor e hal ogen atoms; n is an integer of 1 or 2; Rerr]

i's hydrogen or (Jerr]-Cerr] alkyl; Ai® 0O Rerr] is (err]-Cerr] alkyl

optionally substituted with one to t hree hal ogen atons, or

phenyl optionally substiBARILHIAEPRIe or nore hal ogen at ons,

NJ err] groups, NoO, Gaupmsips, . Cerr]-Cerr] alkyl groups

optionally substituted wi th one or nore hal ogen atons, or

Cerr]-Cerr] al koxy groupsgop‘fgo'nally substituted W th

one or nore hal ogen at orfe;=Gy A¥XY} GRS rgptiora 1y rgudbstitutellerr] is
Clerr]-(err] . alkyl Opt'ona-'&&éﬁ“ﬁiétdﬁfﬁbf%tﬁh n atoms, rphenyl group

or one to three hal ogen atons; err|] hen | onal | stltuted W th
one or nore 1 e RIRDRE | groups o e °‘Pﬁ “%?HL:] Qted
CN groups, with one or more halogen atoms,
Ryq is hydrogen,
c alkyl optionally substituted with
one hydroxy group,
one 8R

17

16 JTOUP,
one C(O)Nxz group,
one XH, group,
one Nxc(=nn>nn2 group,
one CO,H group,
one phenyl group optionally substituted with
one hydroxy group,
ocne 3-indolyl group or
. one 4-imidazolyl group;
is hydrogen or C,-C, alkyl;
is C(A)R17, and
is C,-C¢ alkyl optionally substituted with one or
more halogen atoms,
°1'°s alkoxyalkyl,
cl'cs alkylthio,
phenyl optionally substituted with one or more
halogen atonms,
NO, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
01-04 alkoxy groups optionally substituted
with one or more halogen atoms,
OR

13’

NRl4R15, or

CO,R, 5-



(():Eeg?,xs Qnﬂeem@h kg[,l!argroups optional | yqsglr:)ﬂ i tCFEa(ra?] glgkoxy 4’“'"'5"'”"“"5“““;"&'
ogen at Oms; : - err] is

substl
wi th one or nore Rlerr] is hydrogen; "Rerr] is
C(A)R[err], and Rlerr] ts phenyl optionally substituted with one or nore
- hal ogen at ons, NJ err] groups, CN groups,
Cerr]-Cerr] alkyl groups optionally substltuted W th
one or nore hal ogen atons, or 45Terr]-derr] al koxy groups

optionally substituted al ogen at ons.
4. The compound accor di fg" tcFQﬁeRﬂ$§°ﬁhﬁ?ﬁ?ﬁglngtﬁ3 Sgﬁb ufid has the

structural forwhdmein [err]
W is CN or 8(0)mgr3.
m is an integer of of 0, 1 or 2;
X is 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;

Cl-(.!“l

‘¢,
Y is Cl1 or Br;
Z is C1, Br or CFgy:
R is hydrogen:;
R1 and Rz are each independently hydrogen,
C,-C¢ alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms, '
NO, groups,
CN groups,
- 1 c4 alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
alkoxy groups optionally sub-

stituted with one or more halogen

€17C4¢
atoms;
n is an integer of 1 or 2;
R, is hydrogen or C,-C¢ alkyl;
R4 is C(A)Rp, C(A)Rg, SO R or C(O)kallﬂﬂklz
A is o;

Rg is cl-cs alkyl optionally substituted with one to

10

three halogen atoms, or



CMWW SRR
pyrrol -

hIorophenyI 4-cyano-2- (trifluoronethyl)

et hyl (carboxynet hyl ) nmet hyl oxamat e ester;
“[3-chloro-5- (p- chlorophenyl) - 4-cyano- 2- (trifluor-
onet hyl ) pyrrol -1-yl Jmethyl N-acetyl glyci ?% [ 3- br onp- 5-
(p-chl orophenyl) -4-cyano-2- (trifluorone pyrrol -1-yl] et hyl

Y byano- 2. (17111 IRHORYE %?ﬁ’é?mr?%?%“ﬁ R NPREEETRERY ) o

[ 3-brono-5- (p- chIorophéh&l?geu atoms, 2- (trifluoronethyl)

- 40 - pyrrol - 1- yI]netﬁuW 6§bghlorobenzoyl)gly0|nate and [ 3-chl or o- 5-
(p- chl orophenyl) -4-cyano-2- étrlf uoro- nethyl)pyrrol-1-yl]nethyl
N- (phenyl sul fonyl ) gl yci el eg¥ouPs, 6. A method for controliing

i nsects, acarina and nnlégeki albkel geoupsroptionaklybyubstisatedi ng said
I nsects, acarina and nol | iégebﬁebsgqgégg ﬂﬁf&&gﬁ a&gag sggply or

habitat with an |nsect|C|daI
c alkoxy groups optionally substituted

4w1th one or more halogen atoms;
R9 is 0313 or 00211133
R,5 is ¢ -C¢ alkyl optionally substituted with one
phenyl group or one to three halogen atoms;
R.o is 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
cl-c‘ alkoxy groups optionally substituted -

with one or more halogen atoms;
R,y is hydrogen:
12 is C(A)R17: and
17 is phenyl optionally substituted with one or more
halogen atoms,
NOo, groups,

CN groups,

b X

o W

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.

8. The method according to claim 7 wherein the
compound is selected from the group comsisting of
[3-chloro-5~(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yl]methyl N-(p-chlorobenzoyl)-
glycinate;



,acar|C|daIIy and nolluscicidally effective amount of a conpound accordi ng

The H‘E"mﬁiﬁ Beeln,i{ eP‘ngdt o claim6 wherein Wis CN- Qflsi O) [ UII‘IMHLIII’H ”m " IIIl

mis of 0, 1 or 2; X is phenyl optionally substit ut'ed "wi

one or nore halogen at ons, NJ err] groups,

CN groups, ' Cerr]-Cerr] aIkyI groups optionally substituted
wi th one or nore hal ogen atons, or .Jerr]-Cerr] al koxy groups .
optionally substituted %ith one or nore hal ogen at ons;
Yis d or Br; Zis d, Br or CF[err]; R i s hydrogen; Rlerr] and

Rl err] are each W[%J, W% —de - L] al kyl
optionally subst {fﬁexivmt g%e enyl-4 cyano 2ﬁ%§%it1§$§én atons, or
phenyl optional IBeERBRYERQRM-InXhlRaftiyt ethyl (carboxymethm% 2 hal ogen

at ons, methyloxamderéététpum _ : CN groups,
&}?Lrgng[g;r] al fyd ﬁ%&ﬁgL 3@&%%;&;-4-cyano-z—(trifluoro— tuteq

methyl)pyr:ol-l-yl]methyl N-acetylglycinate;
[3-bromo-5-{p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yljmethyl N=-(p-fluorobenzoyl)-beta-
alaninate;
[3-chloro~5-(p-chlorophenyl)-4~cyano-2-{trifluoro-
methyl)pyrrol-i-ylmethyl N-benzoylglycinate;
[3-bromo-5~(p~-chlorophenyl)~-4~cyano-2-(trifluoro-
methyl)pyrrol-1i-yljmethyl N-(p-chlorobenzoyl)glycinate;
and [3-chloro-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-ylimethyl N-(phenylsulfonyl)glycinate.

9. A method for protecting growing plants from
attack by insects, acarina and mollusks which is
characterized by applying to the foliage of said plants
or°"to the soil or water in which they are growing an
insect-~icidally, acaricidally or mollusciciﬁally
effective amount of a compound having the structural
formula

N 0

RCHOC-(CR4R5),,~NR3R,
wherein W, X, ¥, %, R, Ryr Ry Ry, R, and n are as
described in claim 6.
10. The method according to claim 9
wherein
W is CN or 8(0)m¢?3:
m is an integer of of 0, 1 or 2;



atdns or : | Cerr]-Cerr] al koxy groups optlonally sub-

St | Thi¢ Sheiet s B lEdR[me);(ra] ha: ggﬁgdrogen or (Jerr]-Cferr] al kmmmmlum "MJ“II'

tnte
m)%f“m““ Miflierr], sOerr]Rerr] or (O CHRlerr]NHR{err]s ‘A f's
rl 1s-Clerr]-Cferr] alkyl optionally substituted with one to

er

" three hal ogen atons, or - 42-
phenyl optionally substituted with one Orggmure hal ogen at ons,
NJ err] groups, - - CN groups, Cerr]-Cerr] al kyl groups
optionally substituted wi th one or nore hal ogen atons, or

Clerr]-derr] aliephaiyl pspoionoIby | subsbibtuted afith one or more W th one

or nore hal ogen atons rr] or CJerr]Rerr]; Rerr] is
Cerr]-Cerr] alkyl optﬁ%ﬁ%ﬁ%yisd§§$§tuted wi th one phenyl group

or one to three halogeniﬂnfngxoﬁweir] i s phenyl optionally substituted with
one or nore S5, NJ err] groups, CN

aéﬁ‘?@fbvfé
groups, Cerr]-Cerr aTkyI groups optionally substituted
with one or nore hal ogerfgt@ysalEyl groups optionally substituted

with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is Cl1 or Br;
Z is Cl1, Br or cr3:
R is hydrogen;
R1 and Rz are each independently hydrogen,
C,-C¢ alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms,

NO, groups,
CN groups,

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

cl-c4 alkoxy groups optionally sub-
stituted with one or more halogen
atoms;

n is an integer of 1 or 2;

Rsﬂis hydrogen or C,-C, alkyl:

R4 is C(A)Rs, C(A)Rg, soznlo or C(O)CHR

A is 0O;

Ry is C,-C¢ alkyl optionally substituted with one to
three halogen atoms, or

NHR

11027

phenyl optionally substituted with one or more
halogen atoms,
NOo, groups,
CN groups, .
c1'°4 alkyl groups optionally substituted



C[err] C[érr] al koxy groups optionally substituted w th one

< o mﬁ“ﬁﬂ@“ﬁ”‘;“;uimm ca winone o more - AR IIAIMIAUIN
S

*

hKIer CN groups, Clerr]-err] alkyl groups
optionally substituted - wi th one or nore hal ogen atons, or
‘err]-Cerr] al koxy groups optionally substituted mﬁth one

or nore hal ogen at ons. 8. The nethogy according to claim7 wherein
t he conpound is selected fromthe group consisting of
[ 3- chl or o- 5- (p-chl or ophenyl ) - 4- cyano- 2- (trifl uoro-

met hyl ) pyrrol -1-yl Jnethyl N-(Restn Cﬁwe&?%&ﬂe ﬂﬂﬁé@tﬁoms, or
- 43 - [ 3-chl oro-5- (p- chloro Qen¥ - cyano- (trifluoro-

met hyl ) pyrrol - 1- yl ] met hyICEt%y ?uﬁe 1?&&¥%Hcﬁahﬂ&¥$¥§$%r
[ 3- chl or o- 5- (p chI orophenyl) hi:t;&ar:mé ¢t mdre ixlogen atoms;
nmet hyl ) pyrrol - IglyC|nate

[ 3- br onmo- 5- ( p- c orop ei@l# -2-(trifluoro- methyl)pyrrol 1-yl ] et hyl
N- (p- 1 uor obenRyy Rsh&@Cq alkyl optionally substituted with one

phenyl group or one to three halogen atoms;
is phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
-C, alkyl groups optionally substituted
with one or more halogen atoms, or
17C4 alkoxy groups optionally substituted
with one or more halogen atoms;
, is hydrogen; |
R,, is C(A)R,,; and
R, is phenyl optionally substituted with one or more
halogen atoms,
N NO, groups,
CN groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
c.-C, alkoxy groups optionally substituted

1 4
with one or more halogen atoms.

R0

1 4

C

11. The method according to claim 10 wherein the
compound is selected from the group consisting of
[3-chloro-5~(p-chlorophenyl)=-4~cyano-2-(trifluoro-
methyl)pyrrol=-i~-yllmethyl N—(p-chlorobenzoyl)—
glycinate;
[3-chloro-5-(p~chlorophenyl-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yl)methyl ethyl (carboxymethyl)-
methyloxamate ester; '

[3~chloro-5- (p-chlorophenyl)=-4~cyano-2-(trifluoro-
methyl)pyrrol-1i-yljmethyl N-acetylglycinate;



al ani nate; [ 3- chl or o- 5- (p-chl or ophenyl ) - 4- cyano 2- (trlfluoro

e Ty L

N—(p ) gl yci nate; and

[ 3- chl or o- 5-(p-chl orophenyl ) - 4-cyano-2- (trifl uoro-

" nmethyl)pyrrol -1-yl ] et hyl N-(phenyl sul fonyl)glycinate. 9. A nethod
for protecting grow ng plants fron1attack5$y i nsects, acarina and nol | usks-

which is characterized by applying to the*Toliage of said plants or to the

soil or water in which they are gromnng an insect-icidally, acaricidally or

mol | usci ci dal ﬁz-ﬁiw&awcm énf? Emmwaﬁaxzngti-hhﬁ&uct ur al

formul a wherein err err],

Rlerr] and n d%EEF?*m&TYinﬂ¥P¥4é“' P'f{i°r°L°n;%Y1*ﬁ§° Thod
according to dlmiratderein Wis CN or S(Oferr]CF[err]; mis an integer

of of 0, 1 or fg-chloro-s-(p-chlorophenyl)-d-cyano-z-(trifluoro-
methyl)pyrrol-1-yl]methyl N-benzoylglycinate;
[3~bromo=-5-(p-chlorophenyl)~-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yl]lmethyl N-(p-chlorobenzoyl)glycinate;
and [3-ehlo:o-5-(p-chlo:ophenyl)-4-cyano-2-(trifluoro—
methyl)pyrrol-1-yl]methyl N-(phenylsulfonyl)glycinate.

12. A ccmposition for controlling insects,
acarina and mollusks characterized by an agronomically
acceptable carrier and an insecticidally, molluscicid-
ally or acaricidally effective amount of a compound
having the structural formula

X

-
p

N O

wherein W, X, ¥, 2, R, Rl’ Rz' R3, R4 and n are as
described in claim 1.



- 44 - X is phenyl optionally substitutied with one or more

hal ogeng 94 OpE . NJ err] :groups, CN groups,

"-C['err’f'- Cféerg? al kyl groups optionally substituted wi th one

or nore hal ogen atons, or Cerr]-Cerr] al koxy groups optionally

substituted with one or nore hal ogen atons; Y is O or Br;
- Zis d, Br or CF[err]; Ris hydrogen; R err] and Rlerr] are each

i ndependent |y hydrogen, Cerr]-Cerr] alkyl optionally

substituted with one or nore hal ogen atons, or

phenyl optionally substituted with one or nor e hal ogen

at ons, NJ err]. groups, ' CN groups,

Cerr]-Cerr] alkyl groups optionally substi - tuted

wi th one or nore hal ogen atons, or

Cerr]-Cerr] al koxy groups optionally sub- stituted

with one or nore hal ogen atons; n is an integer of 1

~or 2; Rerr] is hydrogen or CJerr]-Clerr] alkyl; Rerr] is CCARerr],
C(A)Rerr], SOerr]Rerr] or CCOCHR err]NHR[err]; Ais O Rerr] is
Cerr]-Cerr] alkyl optionally substituted with one to t hree
hal ogen at ons, or

N- _ XYALKYLPYRROLE INSECTICIDAL
ACARICIDAL AND MOLLUSCICID. AGENTS

ABSTRACT OF THE INVENTION
There are provided N-aminoalkylcarbonyloxy-

alkylpyrrole compounds of formula I

RlHDC-(CRiRa%-NRsR‘,

(I

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



.. e : - Totpss-2
\phenyl optionally substituted with one or nore .| , REPLACEMBNESHHEISS, SG
NJ err] gtoups, CN groups, : C[igrﬂe}sc:@[t'&mr:]pagé&yl_t@rﬁg&ﬁ_:_
optionally substituted _ ¥ Claim(s) - pifed 3. 1o paged #¢
with one or nore hal ogen atons, or _ d er i} ehwiogls) alpsged... 0k® Yaged o
optional ly substituted : Yith one or. fredietrhal og qﬁpqnﬁypaed """
Rlerr] is MRAMENQAIHY [CHRBONYROX ALK YYRYRROLES Iapécw]tcmpanqucé%%? DAL £O0 o

opti onal | yagnbeéL s @G WAh _ phenyli o QPR 9F Lt
vl a9 O S G A LS T F e B
err] groups, gréups, g

hal ogen at ons, NG
Clerr]-d e#P§ BREYESFedussopst-i o | Yheubstitiedt ettates alone, with one
or nore hal@g8Roak e er,k hi.CLer XY cgroups optionally
substitutedg OQE?WET°9S.nﬁﬁHE$%ﬂEFg% %%#g Egéﬁﬁégégoég;lﬁfgﬁﬁ I S

hydr ogen; #p@r#faridcsneries:] ; AmubRitngllyi s titesre/ | i opdhgodhky substituted

¥$fgrgﬂgs?feggéfch to createAeRIULE Q0B erfective {%LSE%ECQG%%BS’
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 reseaxrch to create new insecti-
cides and acaricides to overcome the resistance ob-
served with several classes of insecticidal and

acaricidal agents.

EP-A-0 426 948, EP-A-0 484 514 and EP-A-0 372 982 disclose

pyrrole compounds having insecticidal, acaricidal and

nematicidal effects. REPLACENE%Hrﬁ

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

————

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

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

This invention also relates to compositions
containing those compounds -and methods for using those
conpounds and compositions. ' Advantageously, it has
been found that the N-aminoalkylcarbonyloxyalkylpyrrole
conpounds of the present invention, and compositions
‘containing them, are effective insecticidal, acaricidal

and nolluscicidal agents for the control of insects,

—



Cerr]-Cerr] alkyl groups optlonally substltuted ' w th one

TR MUCRBFAT I ™ " i one ﬁeﬁé]rﬂi[é]geﬁ' atoms e 1 e

~methodl dccdrdfng*to claim 10 wherein the conpound is selected fromthe
‘group consisting of [3-chloro-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-

net hyl ) pyrrol - 1-yl ] met hyl N-(p-chl orobenzoyl)- gl ycinate; '

[ 3-chl oro- 5- (p- chl orophenyl - 4- cyano- 2- 8®r t=f | uor o- net hyl ) pyrrol - 1-yl ] net hyl
et hyl (carboxynet hyl)- nethyl oxamate ester;

[ 3- chl or o- 5- (p-chl or ophenyl ) - 4- cyano- 2- (trlfluoro-
nethyl)pyrrol-1-y|]nethy| Na&hebybgbycmDZBehalogen atoms;

- 46 - %#@F% - (p-chl orophenyl)-4-cyano-2-(trifl uoro-
nethyl)pyrrolll yI 9% (p fl uor obenzoyl) - bet a- al ani nat e;
[ 3-chl oro- 5Rﬁ - 88 G{@IRgRy| pd-cyano-2- (trifluoro-

o DY oneY! L ERRE, BB Upataiices wien ane or more

met hyl ) pyrrol -1-yl ] e Pgﬁn(pteﬁﬁorobenzoyl)egC|nate and

[ 3-chl oro- 5- (p- chIoroQQﬁnbh¥?% gGyano- 2-(trifluoro-
nmet hyl ) pyrrol - 1-yl ] met hy henylsulfonyl)egC|nate
groups,

alkyl groups optlonally substituted
with one or more halogen atoms, or

C,-C, alkoxy groups optionally substituted

1 4

with one or more halogen atoms.

_ 4. The compound according to claim 3 wherein
the compound has the strﬁctural'formula
v | REPLACEMENT SHEET

N 0
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Z

RCHOC-(CRyR,Y,~NR3R,

5. The compound according to Claim 1 selected
from the group

consisting of [3-chloro-s-(p-chlorophenyl)—4-cyano-2-_
(trifluoromethyl)pyrrol-l-yl]methyl N—(pfchloro-
benzoyl)glycinate;
[3-chloro-5—(p-chlorophenyl-4-cyano-2—(trxfluoromethyl)
pyrrol-l-yljmethyl ethyl (carboxymethyl)methyloxamate
ester; _
[3—ch10ro-5—(p-chlotophenyl)-4-cyano-2-(trifluor-
.omethyl)pyrrol—l-yl]ﬁethyl N—acetylgiycinate;
[3~-bromo-5~(p~-chlorophenyl)~-4~-cyano-2-(trifluoromethyl)
pyrrol-l1-ylimethyl N¥(p—fluorobenzoyl)beta-alaninate;
[3=-chloro~5=(p-chlorophenyl)-4~-cyano-2-~(trifluoro-
methyl) pyrrol-1-yllmethyl N-benzoylglycinate;
[3~bromo=-5-(p-chlorophenyl)-4-cyano-2~(trifluoromethyl)



~4A2. A conposition for controlling insects, acarina and nol | usks
cﬂjﬂﬂf'ﬂl,jlﬂﬁ )"rlﬂr agrononical |y acceptabl e carrier and an
I A I | usci cid- ally or acaricidally effective anount
* L N * .
of a conmpound having the structural fornula [err]
wherein W X, Y, Z, R Rerr], Rerr], Rerr], Rerr] and n are as

described in claiml. - 40 - - 47 -
[ 3-chl or o- 5- (p-chl or ophenyl - 4-cyano-2-(trifluoro- methyl)pyrrol-1-yl]nmethyl
et hyl (carboxymet hyl)- nethyl oxanate ester;

3-chl or o- 5- (ps I c n P ] . .
Eret hyl ) pyrr ol(_ % ﬁo?'rrg'?‘ ﬁ?’lﬂ%g@gt ﬁgpy?::?%g’?gyéﬂﬁl)glycz'.nate, and_
[ 3- br onp- 5- ( p-[Siicdleuieetir (p-+Edpmephenyl) ~A-eyano-2- (trifluoroe-

methyl)pyrrol-l-yljmethyl N-(phenylsulfonyl)glycinate.

6. A method for controlling insects,
acarina and mollusks which is characterized by contact-
ing said insects, acarina and mollusks, their breeding
grounds, food supply or habitat with an insecticidally,
acaricidally and molluscicidally effective amount of a
compound -according to Claim 1

REPLACEMENT SHEET
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nethyl)pyrrol I-yTTmet hyl N-(p-fluorobenzoyl)-beta- al aninate;

phenyl) - 4-cyano-2- (trifl uoro-
ﬁ“lmﬁ "ﬂ !mlmgt hyl N-benzoyl gl yci nat e;
brong- 5+( prchs orophenyl ) - 4- cyano- 2- (trifl uoro- nethyl)pyrrol-1-yl]nethyl
N—(p chl orobenzoyl ) gl yci nate; and .
[ 3-chl oro- 5- (p-chl orophenyl ) - 4-cyano-2- (trifl uoro- . _
met hyl ) pyrrol -1-yl ] net hyl N (phenyl sul Loyl ) gl yci nate. 9. A nethod
for protecting growing plants fromattack by insects, acarina and nol | usks

whi ch- i s characterized by apRbYhagnb@ seso}a&hggeoofclgahdsp' ants or to the
soil or water in which they are growing an i nséct-icl y, acaricidally or

nDIIUSC|C|daJY§eE?¥Ect|ve anount of a conpound having the structural
formul a W is CN or 8(0) cp berr] wherein W X, Y, Z R Rerr],
Rlerr], Rerr],.Rerr as described in claimb®. 10.

The nmet hod acdtotdi ™Y i8389arn95 RbcPei & Fi 27CN or S(C»[err]CF[err] mis
an integer ofXafsOphénpl @ptionally substituted with one or more

halogen atoms,
NO, groups,
CN groups,
C,-C, 21kyl groups optionally substituted
with one or more halogen 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;
R, and Rz are each independently hydrogen,
C,-C, alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms, '
No2 groups,
CN groups,
c1-¥c4 alkyl groups optionally substi-
tuted with one or more halogen
atoms, or
cl-c4'alkoxy groups optionally sub-
stituted with one or more halogen
atoms;

is an integer of 1 or 2;
3 is hydrogen or ¢,-C, alkyl;

n

R

R4 is C(A)Rg, C(A)Rg, 802R1° or C(O)CHRllNHRlz;
a .

R

H
is C ~Cg -alkyl optionally substituted with one to
three halogen atoms, or



.

ptionally substituted with one or nore

- 48 - X is phenyl
hal odﬁ“mmmﬂl “\l mur NJ err] groups, CN groups, _
Cl er rINKyEAF] I oups 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; Y is C or Br

Zis d, Br or CF[err]; Ris hydrogen; Rerr] and R err] are each

i ndependent |y hydrogen, C[err]f%ﬁérr] al kyl optionally

substituted with on . or npre hal ogep atons, or

phenyl optionally ﬁsﬂﬁmﬂ PR GR2ILBr8upstituted with one oM@ Afal ogen

gEonsj q 1 alkyl WY sgen gt??gs, o CN groups,
err]-Cerr] alkyl gro optionally substi - tuted

with one or nore halogewE; groups, at ons, or

Cerr]-Cerr] al koxy grasgogapspal | y sub- stituted

h hai _ 0 : ¢ 1
L O ) T 100 ey e pastSHETY, R °
C(ARerr], sJerr]Rerr] or WAEhCrmperr]| mpiRpchrlogen atoms, or -

c,-C, alkoxy groups optionally substituted

with one or more halogen atoms;

R9 is OR13 or Cozklst

R,., is C,-C, alkyl optionally substituted with one

13 6

phenyl group or one to three halogen atoms:;

R0 is 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;
Ryq is hydrogen;

Rlz is C(A)R17; and

R17 is 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,-¢, alkoxy groups optionally substituted
with one or more halogen atoms.

8. The method according to claim 7 wherein the
compound is selected from the group consisting of
[3~-chloro-5-({p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1~yl]methyl N-(p-chlorobenzoyl)-
glycinate; :




Ais O Rerr] is (err]- C[err] ‘al kyl optlonally subsUREMGEMENB&'IEET

Lglr gﬂ“muﬂﬁmllﬁilﬂrmlllor N gr(ra]nylgr gﬁ:;sonal |y substitu one or |ngre

gro )

C[errI § er'r] Mal Ryl *groups optionally substituted WQ?JUL;ﬂﬁﬂ

49 - wi th one or nore hal ogen atons} ©+
C[err]-C[err] al koxy groups optionally substituted with dne
or nore hal ogen atons; R[err] is OR[err] ot CTHerr]RerFRTerr] 1s
Cerr]-Cerr] alkyl optionally substituted with one phenyl group
or one to thr Q3R At Db 6?@ stituted with
one or nore %% %%1 ﬁa @Tsch]{ﬂxﬁélleﬂfl 11 mﬁd&t gér%‘ﬁgpfs@ CN
group, me th@ld pyjrrgleriylnethyl caliyylopldarhatymeatiygyl )+ ut ed
wi th one or %h?ﬁlggﬁﬂ U eP? Cerr]-Cerr] al koxy groups
optionally sﬂggt te & er) wi th one or nore hal ogen atons;

Rerr] is hydd@g@mqugmﬁﬂ(HTFHXQQQHhﬁnﬁl)1ﬁnF!§ngwq-(tr*#kngtonpt|onalIy
substituted WpleR 34§ pridi-A~ylmethyl N-acetylglycinate;

[3-bromo-5-(p-chlorophenyl)-4~cyano-2~(trifluoro-
methyl)pyrrol-1~yl]methyl N-(p-fluorobenzoyl)-beta-
alaninate; |
[3-chloro-5-(p-chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-1-yl]lmethyl N-benzoylglycinate;
[3-bromo-5-(p-chlorophenyl)-4~cyano~-2-(trifluoro-
methyl)pyrrol-1i-ylimethyl N-(p-chlorobenzoyl)glycinate;
and [3-chloro-5-(p-chlorophenyl)=-4~-cyano-2-(trifluoro-
methyl)pyrrol-1-yljmethyl N-(phenylsulfonyl)glycinate.

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

7 N O

wherein W, X, ¥, Z, R, R
described in claim 6.

17 Rz’ R3, R4 and n are as

10. The method according to claim 9
wherein '
‘W is CN or S(O)mCF3;

m is an integer of of 0, 1 or 2;



_halo en atons, NJ err] groups, CN g

-hal oaelmu“mamﬁ“ﬂ[ﬂ Ili)nal Y ajgﬂi ) uC[t :(rjr] al koxy groupsjoptionally

substituted" with one or nore hal ogen at

15JUL*B£

met hod according to claim 10 wherein the conpound is selle¢gted fromthe

D

group consi sting of [3-ch|oro-5-(p-ch|orgghenyl)-4-cyan -2-(trifluoro-

met hyl ) pyrrol - 1-yl ] met hyl N-(p-chl orobenZoyT) - gl yci nat ésa

[ 3-chl oro-5-(p- chIorophenyl-4-cyano-2-(trif|uoro- met hyl ) pyrr.ol - 1-yl ] met hyl

thglhl f)?g{ goéyq%}h oro gﬁ%iégcy gg@%%ﬁ??%%r%ith °one or moxe

met hyl ) pyrrol - 1-yl ] met halogercatdms yci nat e;

- 50 - [ 3- bronmo-5-(p lﬁé | )-4-cyano-2-(trifluoro-

met hyl ) pyrrol - 1-yl ] met hyl2 p-T1'uorobenzoyl ) -beta- al ani nat e;
[ 3- chl or 0- 5- ( p- chl or opK&hyIyouP Ly ano- 2 (trifluoro-

met hyl ) pyrrol -1-yl ] met lyl_d\-
[ 3- br ono- 5- ( p- chloropheﬁyl)45$€$§%o ?éﬁilonally substituted

one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is Cl or Br;
2 is C1, Br or CF,:
R is hydrogen;
Rl and 22 are each independently hydrogen,
C,-C, alkyl optionally substituted with one
or more halogen atoms, or
phenyl optionally substituted with one or
more halogen atoms,
No, groups,
CN groups,

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

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

n is an integer of 1 or 2;
R, is hydrogen or C,~C, alkyl;

R4 is C(A)Rs, C(A)Rg, soznlo or C(O)CHRllNHRIZ:

A is 0O;

Ry is C,-C, alkyl optionally substituted with one to

three halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,
N02 groups,
CN groups,

01-04 alkyl groups optlonally substituted



. A G

met hyl ) pyrrol - Hﬂlﬁ)met hyl N (p-chl orobenzoyl ) gl yci nat e; a‘REPLACEMENT ‘SHEEI

[ 3- cum IINJ“IH phenyl ) -4-cyano-2- (trifluoro-
met h t hyl N-(phenyl sul fonyl) gl yci nat e. éé.yA
conp05|t|on for controlllng I nsects, acarina and nol | usksj char H #1@@% kQy
an agronom cal ly acceptable carrier and an insecticidally} bolluscicid
ally or acaricidally effective anobunt of a conpound having the structural

formul a [err] wherein W=X45Y» Z, R Rerr],—Rermri—Rer1—

Rlerr] and n are as described in claim 1.

with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
Ry is OR, 5 or CO oRysi
R,. is ¢,-C_. alkyl optionally substituted with one

L ' pgenyl group or one to three halogen atoms;
Rlo is phenyl opticnally substituted with one or more
halogen atoms,
Noz groups,
CN groups,
01-04 alkyl groups optionally substituted
.with one or more halogen atoms, or
alkoxy groups optionally substituted

with one or more halogen atoms;

C,Cy
R
R
R

is hydrogen;

is C(A)R17: and

is phenyl optionally substituted with one or more
halogen atons,
Noz groups,
CN groups,
c,-C, alkyl groups optionally substituted

with one or more halogen atoms, or
cl-c4'a1koxy groups optionally substituted
- with one or more halogen atoms.

11
12
17

11. The method according to claim 10 wherein the
compound is selected from the group consisting of
[3échloro-5~(p—chlorophenyl)-4-cyano-2-(trifluoro-
methyl)pyrrol-i-yllmethyl N-(p-chlorocbenzoyl)-
glycinate;

[3-chloro-5-(p-chloropheny1-4—cyano-z (trifluoro~-
methyl)pyrrol—1~y1]methyl ethyl (carboxymethyl)-
methyloxamate ester:;
[3-chloro-5~(p-chlorophenyl)~4~cyano-2~(trifluoro-
methyl)pyrrol-1~-yl]methyl N-acetylglycinate; -
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- 46 =

[3~bfomo-5-(p-chlorophenyl)-4-cyano-2-(trifluoro- _
methyl)pyrrol-1-yl]methyl N-(p-fluorobenzoyl)-beté-
alaninate:
[3-chloro-5-(p-chlorophenyl)-4-cyano-2~(trifluoxro-
methyl)pyrrol-1i-yl)methyl N-benzoylglycinate;
[3-bromo-5~(p=-chlorophenyl)~-4=-cyano-2~(trifluoro~

' methyl)pyrrol-l-ffimethyl N-(p~-chlorobenzoyl)glycinate;
and [3-chloro-5-(p-chlorophenyl)-4~-cyano-2-{trifluoro-
methyl)pyrrol-1i-ylimethyl N-(phenylsulfonyl)glycinate.

12. A composition for controlling insects,
acarina and mollusks characterized by an agronomically
acceptabie carrier and an insecticidally, molluscicid-
ally or acaricidally effective amount of a compound
having the structural formula

' 0

7 N
RCHOC-(CRIRa)n‘NR3R4
wherein W, X, ¥, 2, R, R R,., Rs, R

17 Ry and n are as
described in claim 1.

4




