'PYRROLE THI OCARBOXAM DE | NSECTI Cl DAL AND ACARI Crimel-28ENTS
In spite .of the coormercial insecticides and acaricides avail abl e today,
danageﬁtdfcrops both growi ng and harvested, caused by insects and acarina

Stirbioggaﬁgp: Accordingly;; there is ongoing research to create new and
nmore effective insecticides and I‘hnsSheetHasBeenReilaced

-a- WA

REPLACED SHE‘E’I‘S sG]
M Description : paged ..M. to paged ..M.
iV Claim(s)  :paged . %. to paged . % ...,
| Drawing(s) :paged ... 10 pagﬁd e
(f Abstract  :paged .M. to paged T
PATE OF RECEIPT s

PYRROLE THIOCARBOXAMIDE INSECTICIDAL AND

T ACARICIDAL AGENTS
S 10 _

In spite of the commercial insecticides and
acaricides available today, damage to crops, both
growing and harvested, caused by insects and acarina
still occurs. Accordingly, there is ongoing research

15 to create new and more effective insecticides and
acaricides. _

It is therefore an object of the present
in&ention-to'provide pyrrole thiocarﬁoxamide compounds
which are highly effective for controlling insects and

20 acarina. ' ' '
It is also an object of the presént invention
K to provide a method for protecting growing plants from
| attack by insects and acarina by applying to the
foliage of said plants or to the soil or water in which
25 they are growing an insecticidally or acaricidally
. effective amount of a pyrrole thiocarboxamide compound.
e These and other objects of the present

invention will become more apparent from the detailed

description thereof set forth below.
_ The present invention describes pyrrole
e thiocarboxamide compounds which are highly effective
1n§ect1c1da1 and acaricidal agents useful for the
ol of insect and acarid pests and for protecting



acaricides. FR 2,569,189 describes certain pesticidal pyrrole derivatives
which are_|linked to a pyrethroid acid derivative through an ester group.
EP- AT347 488 describes arylpyrrole insecticidal, acaricidal and nemati ci dal
~agents. However, that application, does not disclose any thiocarboxam de

~ substituted pyrroles. EP- A-372 982 and EP- A-460 940 di scl ose substituted
. 1-aryl pyrrole insecticidal, acaricidal and nematicidal agents. However,

. those .applications do not describe any thiecarboxan de substituted

. pyrroles. In addition, those applications only disclose 1- arylpyrrole

i conpounds. In contrast, the present invention does not describe any 1-

. aryl pyrrol e conpounds. EP- A- 243 014 describes acrylic acid derivatives

~ whi ch are useful 3Rdingghedgeclori usdag &hese grmprunds grBd: FORPYFRLELONS.

However, that appté¥athen EORErsP! o¥ Sghesetanyardi AINATAAR StEist ithe! ed
pyrroles. protection of growing or harvested plants from attack
by insects and acarina.
5 The insecticidal and acaricidal pyrrole
thiocarboxamide compounds of the present invention have
the following structural formula I:

- X
Y W
1o
N
Z
R
15 . Wherein
8
W is CNR,R, ;

Rl‘and R, are each independently hydrogen,
c,-C, alkyl optionally_substitutedlwith one or
20 - more halogen atoms, or
phenyl optionally substituted with one or more
" halogen atoms, '
NO, groups,
CN groups,
25 C,-C, alkyl groups optionally substituted
~ with one or more halogen atoms, or
c,-¢c, alkoxy groups optionally substituted
with one or more halogen atoms;
X is €1, Br, CN, NO,, Q.
30 c,-c, alkyl substituted with one or more halogen
atoms, or - )
phenyl optionally substituted with one or more
halogen étoms, '

NO, groups,
35 . CN groups, This Sheet Has Been Re[ilaced




l-a Further pyrrole derivatives which are excluded fromthe current

I nventi on-on account of the provisos or on account of the X substituent are
known frof CA64: 3571g, US3393201 and Nyfel er & Ackermann, Synthesis &

- Chem stry of Agrochem cals, Baker et al Editors, ACS, Washi ngton 1992,

- chapter 36. It is therefore an object of the present
~invention to provide pyrrole thiocarboxam de conpounds which are highly
- effective for controlling insects and acard ra.- It is also an

' object of the present invention to provide a nethod for protecting grow ng
"~ plants fromattack by insects and acarina by applying to the foliage of
said plants or to the soil or water in which they are grow ng an

i nsecticidally or acaricidafﬁpéﬂimhym\graupxﬂdptﬁonaxmyrsﬁhstituted
t hi ocar boxam de conpound.

thiocal ! wi nylf‘es zﬁ%ﬁ *i&flogiéz?cééon?é,t@ present
I nvention wll beconme nore apparen romthe detalle
' ¢,-c, alkoxy groups optionally substituted '
with one or more halogen atoms;

Q is

10

R3 and R4 are each ihdependently hydrogen, halogen,

NO,, CN or cl-c4 alkyl optionally substituted with

one or more halogen atoms;
15 R and R, are taken together with the atoms to which
they are attached to form a 5- or 6-membered
heterocyclic ring containing 1 or 2 oxygén atoms
and optionally substituted with one oOr more
halogen atoms or cl—c4 alkyl groups optionally
substituted with one or more halogen atoms;

20 Y is hydrogen, Cl, Br, CN, Noz,-S(O)nT, Q,
C,-C, alkyl substituted with one or more halogen
atoms, or .
phenyl optionally substituted with one or more
o5 halogen atoms,
No, groups,
CN groups,
c,-c, alkyl groups optionally substituted
with_one or more halogen atoms, or
30 c,-¢, alkoxy groups optionally substituted
_ with one or more halogen atoms;
Z is hydrogen, Cl, Br, S(O)nT or °1'c4 alkyl substi-
tuted with one or more halogen atoms;
T is C,-C, alkyl substituted with one or more halogen
35 atoms; '

This Sheet Has Been Reﬂlaced
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description thereof set forth bel ow The present i nvent i on
Qescrlbes_ pyrrol e thiocarboxani de conpounds which are highly effective
insecticidal and acaricidal agents useful for the control of insect and
acarid pests and. for protecting agrononic crops fromattack by said pests.
This invention also relates to insecticidal and acaricidal conpositions

cont ai ni ng those conpounds -2-
and net hods for using those conpounds and-c@mpositions “for the
control of insects and acarina and for the protection of grow ng or
harvested plants from attack by insects and acari na.

The insecticidal and acaricidal pyrrole
n is an integer of 0, 1 or 2;

R is A, OA or CN;
‘ o o

A is hydrogen, CR,, CHRBNH£R9, cnzsgl,
5 cl-cs alkyl optionally substituted with one to
three halogen atoms,
one tri(cl-c4 alkyl)silyl,
one hydroxy, '
one cyano, _
10 one or two ci-c4 alkoky groups optionally
substituted  with one to three halogen
atoms,
,-C, alkylthio,
one phenyl optionally substituted with one to

one C

15 three halogen atoms, one to three C,-C,

alkyl groups or one to _three c1 4
alkoxy groups,
one phenoxy group optionally substituted with
one to three halogen atoms, one to three
20 c,-c, alkyl groups or one to three C,-C,
alkoxy groups,
one benzyldxy group optionally substituted on
' the phenyl ring with one to three
halogen atoms, one to three cl-c4 alkyl
25 grcyps or one to three cl-c4 alkoxy
groups, . -
one C,-C alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms,
36 one cz-c6 alkenylcarbonyloxy group optionally
substituted with one to three halogen
atons,

- one phenylcarbonyloxy group optionally sub-

35 is Sheet Has Been Reﬂlaced
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-t hi ocar boxam de conpounds of the present invention have the foll ow ng
structural fornula I: 10

Rlers] &nd Rerr]
al kyl

Cerr]-Cerr]

hal ogen at ons,
hal ogen at ons,

10

15

20

25

30

35

15 wherein Wis [err]

are each i ndependently hydrogen,
optionally substituted with one or 2®his Sheet Has Been Rep
or ~ phenyl optionally substituted

Tlllllﬂllllﬁliﬁm -

stituted with one to three halogen
atoms, ‘one to three cl-c4 alkyl groups

or one to three cl-c alkoxy groups,

NJ err] groups,
- 5 =

one C,-C_ alkoxycarbonyl group optionally

1 76
substituted with one to three halogen

atoms or one to three cl c4 alkoxy

groups, or

one benzylcarbonYloxy group optionally sub-

stituted on the phenyl ring with one to
three halogen atoms, one to three cl—c4
alkyl groups or one to three c,-¢C,

alkoxy groups,

C,-Cg alkenyl optionally substituted with one to
three halogen atoms or one phenyl group, or

Cs-cs'alkynyl optionally substituted with one to

three halogen atoms or one phenyl group:;

R, is C.=C_ alkyl or C

7 176

one
one
one

one C

one

one

one

3~Ce cycloalkyl each optionally

substituted with one to three halogen atoms,

hydroxy,

cyano, _

or two cl-c4 alkoxy groups optionally

- substituted with one to three halogen
- atoms, '

1-04 alkylthio,

phenyl group optionally substituted with
-one to three halogen atoms, one to three

élkyl groups or one to three C -C

1 4 1 "4

alkoxy groups, '

phenoxy group optionally substituted with
one to three halogen atoms, one to three
cl-c4 a}kyl groups or one to three cl-c4
alkoxy groups,

benzyloxy group optionally'substituted on
.the phenyl ring with one to three

halogen atoms, one to three 01-04 alkyl



25

with one or

gr oups op&ionaH

: een Rej laced ’ or phenyl
ﬁ lﬁ ne_ or nore . hal ogen at ons,
, CN groups, _
- 8 ' :

at ons;

optionally subs

NJ err]
-3-

X

gr oups

10

15

20

25

30

35

Cerr]-Cerr] alkyl groups optionally substituted
; Cerr]-Cerr] al koxy
substltuted wi th one or nore hal ogen

groups or one to three ¢,~c, alkoxy

4
groups,

one c1 alkylcarbonyloxy group optionally
subst:.tuted with one to three halogen
‘atoms,

one cz--c6 alkenylcarbonyloxy group optionally
substituted with one to three halogen
atons,

one phenylcarbonyloxy group optionally sub-

' stituted with one to three halogen

atoms, one to three C.-C, alkyl groups

1 74
or one to three cl-c4 alkoxy groups,
one C,-C_ alkoxycarbonyl group optionally

;ub:tii_:uted with one to three halogen
atoms or one to three c,-C, alkoxy
~ groups, or
one benzyloxycarbonyl group opt;onally sub-
stituted on the phenyl r1ng with one to
three halogen atoms, one to ‘three C,= c4
alkyl groups or one to three 01 c4
- alkoxy groups, . Ce
C,-C, alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,
C,-Cq alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,
phenyl optionally substituted with one or more
halogen atoms, C,-C, alkyl groups, C,-C,
alkoxy groups, phenoxy'groups, cl--c4 alkyl-

thio groups, tri(c,- alkyl)silyl groups,

1 4
c1 c4 alkylsulfinyl groups, cl-c4 alkylsul-
fonyl grotps,”cn groups, Noz groups or CF3
groups, '

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

alkoxy groups, c,-C, alkylthio groups,



Herr] -derr] alkyl groups optionally'substituted

with one gr nore hal ogen atons, or Cerr]-Cerr] al koxy
groups optionally substituted : with one or norée

hal ogen .at ons;- Qis [err] Rlerr] and Riig&K&hee laced
i ndependent |y hydrogen, hal ogen, - NJerr] CNor

al kyl optionally substituted with one or nore haI ?ﬁi’gﬂl
Rlerr] and Rlerr] are taken together with<lye-atons to whic

they are attached to forma 5- or 6-nenbered het er ocyclic r|ng
containing 1 or 2 oxygen atons and optionally substituted

wth one or nore hal ogen atons or Cerr]-Cerr] alkyl groups
optionally 20 substmﬂd CWrﬂkydﬂemiyhnngrﬂupsgenGydqp alkyl-Y
i's hydrogen, Cerr], Br, enrl

Clerr]-Cerr] alkyl subst i tut e m?{epgol nbr%-‘! hgﬂ.kalsulfonyl groups,

groups, No2 groups or CF groups,
l=- or 2-naphthyl,

2=, 3-, or 4-pyridyl optionally subst;tuted with

3 one to three halogen atoms,
C,-C¢ alkoxy optionally substituted with one to
three halogen atoms, or
cz-c -alkenyloxy optionally substltuted with one
to three halogen atoms;
10 Ry is hydrogen or c,-¢, alkyl:
Ry is C,-C, alkyl optionally substituted with one to
three halogen atoms,
phenyl optionally substituted with one to three
| halogen atoms, CN groups, NO2 groups, cl-c4
15 alkyl groups, 1 c4 alkoxy groups or CF3
groups,
- 2~ or 3-thienyl, or
2~ or 3-furyl:
20 _ ﬁl I* AII AIF Nﬁﬁs
91 is C-Rlo' C~OR 117 C- NR12 937 P(0R14)2, C-NR15R17,
WRIS
C-Alkls,
25 ' n .
19
N—
Rao
30 CN,

C,-C¢ alkyl optionally substituted with one or
more halogen atoms, CN groups or phenyl
groups, or '

phenyl optionally substituted with one or more
35 :



atons, or phenyl optionally substituted with one or nore 25

halogen annB NSferr] groups, CN
groups, - C[err C[err] al kyl groups optlonally substituted
with one or nore Cerr]-Cerr] al koxy
groups optionally m _ wi th one or nore

hal ogen at ons; en Cl, Br, S(O [err]T or

Cerr]- (Ierr]alkyl substi - t ut ed grit h one or nore hal ogen atons;

Tis (err]-Cerr] alkyl substituted with one or nore hal ogen
atons; 35

halogen atoms, C,.-C alkyl groups, C.-C

alkoxy groups, CN1 g::qups, No2 groups, 1CF:
groups or NR21 25 9TOUPS;

a, is 0 or s;

5 Rio is C,-Cq alkyl or phenyl:;

R,, is c,-c. alkyl;

R,, and R,, are each independently hydrogen, C,=C¢
alkyl or may be taken together with the atom to
which they are attached to form a 5- to 7-membered

10 ring;

Ry is c,-C, alkyl; _

Rls is hydrogen, _cl-c4 alkyl or may be taken together
with either Rls'or R.g and the atoms to which they
are attached to form a 5- to 7-membered ring

15 optionally substituted with one or two cl-c4 alkyl
groups;

-kls and R17-are each indépehdently hydrogen or Ci-c4

- alkyl; _ '
R18 is c1 4 Slkyl or when taken toqether with R15 and
20 the atoms to which they are attached may form a 5-
to 7-membered ring optionally substituted with one
or two-cl-c4 alkyl groups:;

ng and Rzo are each independently hydrogen or 01-04

alkyl or when taken together may form a ring
25 ' wherein R, R,, ig represented by =-CH=CH-CH=CH-;
: and '
_R21 and Rzz are é#éhfindependently hydroggn or cl-c4
alkyl: .
with the proviso that when W is on the 2- or 5-position
30 of the pyrrole ring, then R is other than H.

Preferred formula I insecticidal and acari-
cidal pyrrole thiocarboxamide compounds of the inven-
tion are those wherein

|

35 W is CNRlei



- 4- nis an integer of 0, 1 or 2; Ris A QA or CN

Ais hydrogen, [err] T[err] CHer]SQerr] 5 Cerr]- (err] alkyl
optionally substituted with one to t hree hal ogen atons,
rr] leﬂptﬂﬁ "one hydroxy,
one cyano , or tmo C[err] -Cerr] al koxy groups
optlonally substltuted with one to three hal ogen
t ons, rrk ol kylthio one

phenyl optionally substltuted mnth one to three

hal ogen atons, one to three CJerr] -Cferr] 15 al kyl
groups or one to three (derr]-Cerr] al koxy

gr oups, R, and R oarepbauhxﬁngegupdem&ﬂqnaM@rqgﬁnﬂnnlﬁfﬂpymth

alkyl,

X is QO 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;

10 Q is

15 0 0

Y is hydrogen, Cl, Br, CN, No or cr3=
Z 1s hydrogen, Cl, Br or CF
20 R is A or CN; -
- _ o

|
A is hydrogen, CR, or

c,-C, alkyl optionally substituted with one to
three halogen atoms,
one C,-C, alkoxy group,
one cyano,
one °1'°6 alkylcarbonyloxy group,
one benzylcarbonyloxy group, Or
one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen atoms
or one 01-04 alkyl group: and
R, is phenyl optiopally substituted with one or more
halogen atoms, C,~C, alkyl groups, cl-c4 alkoxy

1 74
groups or CF, groups.

25

30

roups, CN groups, NO



one to three hal ogen atons, one to three 20

Cerr]- C[err] al kyl groups or one to three (err]-Cerr]

al koxy groups, one benzyl oxy group optionally substituted
.on t he phenyl ring with one to three

hal ogen atons, one to three Clerr]-Clerr] alkyl 25

groups or one to three CJerr]-(err] alkoxy

gr oups, one CJerr]-Cerr]. 3id<y1 car bonyl oxy gr oup
optionally substituted with one to three hal ogen
at ons, one CJerr]-(err] al kenyl carbonyl oxy group
optionally substituted with one to three hal ogen
at ons, ONMAIRE NP ¥ PPed OX¥olpoiiaasPt iodaldlhe SUpresent
invention are illustrated by formula II and formula
III: '
Y W
> Z
N x
R
10
(II)
wherein
s
1> wis cwr.R,;
Rl and Rz are ‘each independently hydrogen or cl--c4
alkyl; ' '

X is Q or phenyl optionally substituted with one or
more halogen atoms,

20 Noz groups,
CN groups,
cl-c4 alkyl groups optionally substltuted
with one or more halogen atoms, or

¢, -C, alkoxy groups optionally substituted

25 with-one_or more halogen atoms;
Q is ' “
30 - 5
e

Y is hydrogen, Cl, Br or CF.; Tmsmw“}hSB ﬂ”

s wame moragme o (NN



stituted with one to three hal ogen- ' atons one.to

three (Jerr]-Cferr] alkyl groups {#E%44¥4¢M£%L_______
Cerr]-Cérr] al koxy groups, one C[err] -Cerr]

al koxycar bonyl group optionally

to three halogen 5 - atons or one t

Clerr]-(err] al koxy groups, or

benzyl carbonyl oxy group optionally sub- - 11 - ‘st |tute -
t he phenyl ring with one to t hree hal ogen atons, one
to three (Jerr] -Cferr] 10 ' al kyl groups or one to
three derr] -(err] ' - al koxy groups,

E3IC6 al kenyl opRiQBah&ﬁrsgbatbtUCEéog alkyle substituted with one (Gyee

al ogen atons or one phenyl, g err]-Cerr] al kynyl
optional |y substituted mnth40%gi9xy1§roup. C[thrLeCLaloLen a¥oﬁs or

one phenyl " group; Rlerr] is CJerr]-Clerr] alkyl or err]-Clerr]

ﬁgfggngg{Oﬁ§Ch opti ojglel Y present inventio®Ubgisbut e@lwitels o t mévere
5 pyrrole thiocarboxamide compounds having the structural

formula

10

15 wherein W, X, ¥, 2 and R are as described hereinabove

" for formula I with the proviso that when W is on the

3-position of the pyrrole'ring and X is on the 4-posi-

tion of the pyrrole ring and ¥, Z and R are each

hydrogen, then X is other than 2~ or 3-chloropheny1;

20 and with the proviso that when W is on the 2- or

' 5-position of the pyrrole ring, then R is other than H;

and with the further proviso that when R, and R, are

both H, then X and Y are other than phenyl optionally
substituted with one or more halogen atoms,

25 Noz groups, o
CN groups, ) wzt'ﬂ |
c,~C, alkyl groups optionally substltuted with one

or more halogen atoms, or
C,- C, alkoxy groups optionally' substituted with
30 one or more halogen atoms.
Exemplary of halogen here;nabove are fluo-
rine, chlorine, bromine and iodine.
Advantageously, the present 1nvent10n pro-
vides a method for controlllng 1nsects and acarina by'

35 contacting said insects and acarina, their breeding



one hydr oxy, of Ya o, 20 _ one or two
ti I

e n
Cerr]- C[err] aI kox roups optionally : substituted
with* one to- tlh ﬁmﬂf eplaced | at ons,

one Cl1-C4 al ky one phenyl group optionally
substituted w one to three hal ogen atons, one to

t hree C[err]-C[err] al kyl groups or one to three
Cerr] -Cerr] al kexy2groups, one
phenoxy group opti onal | y substituted with one to

t hree hal ogen atons, one to three 30 : Cerr] -Clerr]

al kyl groups or one to three (err]

gr oups, grounds, éﬁe"oéﬁ‘i’ﬁ]&f’@rﬂbﬁlﬁﬁ?l Bﬁﬁpl ?nsdt}ﬁ?‘ﬁﬁ%’d?%ﬁy

the phenyl ringr WatlrieiQally @flf%%t:.ve amount of a formilmerI,
atons, one 10 three Cg.erréhz.%[carxr ox 1yAe compound, provided that when W
is on the 2~ or 5-position of the pyrrole ring, then R
is other than H.
The present invention also provides a method
for protecting growing plants from attack by insects
" and acarina by applying to the foliage of said plants
or to the soil or water. in which they are growing an
10 insecticidally or acaricidally effective amount of a
formula I, pyrrole thiocarboxamide compound, provided
that when W is -on the 2~ or 5-position of -the pyrrole
ring, then R is other than H. -
In practice generaliy about 10 ppm to 10,000
15 ppm and preferably 100 ppnm to about 5,000 ppm of g
formula I pyrrole thiocarboxamide compound, dispersed
in water, or another liquid carrier, is effective when
applied to the plants, the crops or the soil in which
said crops are dgrowing to protect said ’ crops from
20 attack by insects and acarina. '
The formula I compounds of this invention are
also effective for controlling insects and acarina,
when applied to the foliage of plants and/or to the
soil or water in which said plants are growing in
sufficient amount to provide a rate of from about 0.100
kg/ha to 4.0 kg/ha of active ingredient.
' While the compounds of this invention are

effective for controlling insects and acarina when

25

employed alone, they may also be used in combination
with insecticidally and acaricidally effective amounts
30 of one or more other biological chemicals. For exam-
ple, the formula I compounds of this invention may be
used effectively in conjunction or combination with
phosphates, carbamates, cyclodienes, . endotoxin of

35 bacillus thuringiensis (Bt), phenol tin compounds,



- 6- groups or one to three

Cerr]-Cerr]
al koxy . gr oups, : one Jerr]-Cerr]
al kyl‘car bonyl oxy group optionally : substituted with

one to three hal ogen 5 at ons, one
C2- C6 al kenyl car bonyl oxy group optionally
- substituted with one to three hal ogen at ons,
one phenyl car bonyl oxy group optlonally subs 93 = stituted

with one to three halogen 10 atons, one to three
Cerr] -Clerr] al kyl groups _ or one to three
Cerr]-Cerr] al koxy groups, one err]-Cerr]

al koxycar bonyl gpmq@tnruxﬂsyI)tormam1d1nes,- chlorinated hydrocarbons,

15

20

25

30

35

10

benzoylphenyl ureas and the like.

-<¢7-The-compounds of the invention may- be - formu-u
lated as emulsiflable concentrates, flowable concen-
trates, or wettable powders which are diluted with
water or other suitable polar solvent, generally in
situ, and then applied as a dilute spray. Ssaid com-
pounds may also be formulated in dry compacted gra-
nules, granular formulations, dusts, dust concentrates,

-wsuspension. concentrates, microemulsions and the 1like

all of which lend themselves to seed,' soii, water
and/or foliage applications to provide the requisite
plant protection. Such formulations include the
compounds of the invention admixed with inert, solid or
liquid diluents. '

For example, wettable powders, dusts, and

‘dust concentrate formulations can be prepared 'by

grinding and blending together about 25% to about 85%
by weight of formula I compounds and about 75% to about
15% by weight of a soiid diluent such as bentonite,
diatomaceous earth,.kaoiin,'attapulgite, or the like,
about 1% to about 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.

A typical emulsifiable concentrate can be
prepared by dissolving about 15% to about 70% by weight
of a pyrrole thiocarboxamide eompound in about 85% to
about 30% by weight of a solvent such as isophorone,

"toluene, butyl cellosolve, methyl acetate, propylene

glycol monomethyl ether, or the like and dispersing
therein about 1% to 5% by weight of a nonionic sur-
factant such as an.alkylphenOXY”polyethoxy alcohol.

This Sheet Has Been Rep. laced




Substituted with one to three hal ogen 15 atons or

one to three (derr]-Cerr] alkoxy greups—or
one benzyl oxycarbonyl group optionally sub- stltuted

on the phenyl ring with one to three h lmﬂi
one to three CJerr] -Cferr] 20 ' al kyl gro
to three (derr] -(err] al koxy groups

Cerr]-Cerr] al kenyl optionally substltuleg4WLth one to

t hree hal ogen atons or one phenyl group, - Cerr]-Cerr] alkynyl

optionally substituted with one to t hree hal ogen atons or
one phenyl group, 25 phenyl optionally substituted with one or

nor e hal @gkepaint 86Emulsl e rdon{ﬁoﬁfrfds ktdxe gnveption

g[[g”}g[[g”} .tk"y‘l'e"n X is oN; Ill,<ox¥ %Ugfg?g §9é¥?ge§ err]“r(f‘['erra]'s

al kyl)silyl grdgssgribed above may Y€ eprep@ned | as kphownf | ARl FAOWps,

Cerr]-Cerr] eﬂ#gQ&*Qm T fonyl groups, CN groups, N(J err]
groups or CF[err * groups, phenoxy optionally
substitutedswi th one or nore o hal ogen atons,
Cerr]-Cerr] alkyl groups, derr]-Cerr] al koxy

groups, Cerr]-Cerr] al kyl thio groups,

FLOW DIAGRAM I

NC
10 _
[\ +  HNRR, ——>
N CCClg,
L u CIV)
15 NC _
. 2,4-bis(4-methoxyphenyl)-1,3-
/ \ ' _ d1th1a-2 4- d1phosphetane -2,4-
N ﬁ‘NRlRa dlSUlFlde S
Lo
20 2
NC
[\
N C-NR4R;p
25 | ||
H S
(1)
30
2=-Trichloroacetylpyrrole-4~carbonitrile is

reacted with at least about one molar equivalent of a
formula IV amine compound to give a formula V 4-cyano-
pyrrole-2-carboxamide compound. The formula V interme-
35 diate is then reacted with at least about one molar



-7 - tri(Cferr] -Cerr] alkyl)silyl groups,

err]-err] -—alkyl- sul finyl groups, (err]-err]
al kyfsul fonyl groups, CN groups, NJerr] groups or CF[err]
groups, This Shett Hag B 2-, 3-, or 4-pyridyl
optionally subst wri one to three hal ogen atons,
C[err] derr] aI y substltuted with one to

hr ee hal ogen atonB Cerr]_-gecr] al kenyl oxy optionally

substltuted wi th one

equivalent of a reagent capable of introducing the
thioxo group, such as 2,4-bis(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane-2,4~disulfide, to give the
desired 4-cyanopyrrole42-thiocarboxamide of formula I.

5 Other insecticidal and acaricidal compounds
of formula I may be'prepared as shown in Flow Diagram
II.
) FLOW DIARGRAM II
10 0
X x ||
Y CN Y C-NH,
+ Hy0p + NaOH ——
N N
1 Z Z
5 R . R
(VI - | (VID)
- .- .
2,4-bis(4-methoxyphenyl)>-1,3~ ¥ H
20 d1th1a 2,4~ d1phosphetane 2,4~ Y C-NH,
dlsulFlde
] N
Z
_ R
25 . | (I
‘The appropriately substituted formula VI
cyanopyrrole is reacted with an excess "of hydrogen
peroxide and sodium hydroxide to give the appropriately
30 substituted formula VII pyrrole carboxamide. The

intermediate formula VII compound is then reacted with
at least about one molar equivalent of a reagent
capable of introducing the thioxo group, such as
2,4-bis (4-methoxyphenyl)-1,3-dithia-2,4~-diphosphetane~

35



to three hal ogen atons; 10 Rlerr] is hydrogen or (Jerr]-Cferr] alkyl;

Rlerr] is . (err]-Cerr] alkyl optionally substituted with one to

t hreé hal ogen at ons, phenyl optionally substituted with one to

t hree hal ogen atons, CN groups, N( err] groups,
Cerr]-Cerr] ' al kyl groups, ({err]-(ferr] alkoxy groups

or CF[err]

2- or 3-furyl;

10

15
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35

groups, 2- or 3-thienyl, or
- 16 - '

2,4~-disulfide, to give the appropriately substituted
formula I pyrrole thiocarboxamide compound.

Certain insecticidal and acaricidal 4-(substi-
tuted phenylipyrrole-s-thiocarboxamide compounds of
formula I may be prepared'as shown in Flow Diagram III.

~FLOW DIAGRAM II1

/ji\ 0 o
N |1

H + CHyCH,OCCH,P(OCHpCH3d, + LiCl +

(VIIID
. -
NCCH,CH4) —_— \\V/JL\
2-"373 % N | OCHRCHg
| IR
] ' X - CO,CHoCH,

~
>

T~
Ir —Z
—

(X>

1. tri(Cy- C4 alkyl)am1ne
2. S0C1,, N,N- dimethyl-
Formam1de '
3. HNR4R;
(IV)

| X~ CO.H
M*OH™ |

_ ~
T—=
v

(XD
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[err] Clerr] -derr] alkyl optionally subst i t ut ed mﬁth one or

nmore hal ogen atons, CN groups or phenyl ° groups,
phenyl optionally substituted with one or nore rmsmmﬂ}hsBﬁmR
- 8- - hal ogen atons, ({err]- C[err] al ky
Clerr]-Cerr] al koxy groups, CN groups, NCHM,’M"’”'”']'I
CF[err] . '
: - 17 -

FLOW DIAGRAM III (Continued)

I
5 X C-NRjR>  2,4-bis(4-methoxyphenyld-1,3-dithia-
2,4-diphosphetane-2,4-disulfide

=
>

~.
r—Zz
1 /

10
(XII)
I
X C-NR4Rp
15 2/ \§
N
I
_H
(I
20 :
‘wherein
X is Q or phenyl optionally substituted with one or
more halogen atoms,
No, groups,
25 CN groups,

01-04 alkyl_gréups optionally substituted
with one or more halogen atoms, or
,cl—c4 alkoxy groups optionally substituted
with one or more halogen atoms:;
30 M is an alkali metal; and |
Q, R, apd R, are as described hereinabove for formula
I.
The appropriately substituted formula VIII
benzaldehyde is reacted with at least about one molar

35 equivalent each of triethyl phosphonoacetate, lithium



groups or NR[err] Rl err] groups; Alerr] is Oor S Rlerr] is

Jerr]- C[err] arKyl or phenyT; - Rerr] is Jerr]-Cerr] alkyl;

Rlerr] and R[er ﬁ&ni( ndently hydrogen, C[err]-Cerr]

al kyl or "may be with the atomto ' whi ch they are
attachedtoform ‘“ ered 10 ' ring; Rl err] S
Cerr] -(err] err] is hydrogen, Cferr]-(err] alkyl or may
be taken toget her _ with leither=Rperr~] or R err] and the atons to
whi ch they : are attached to forma 5- to 7-nenbered ri ng 15
optionally substituted with one or two Clerr]-(err] alkyl

gr oups; Rlerr] and Rlerr] are each independently hydrogen or, C[err]
“derr] chlouifg| :and tripthylpmipe Cker @ived &h¢| aPRueprigtedin

taken together V‘bﬁﬂs&@ﬁﬁhd e%ﬂ?lZglnnamate ool X Whl'l\ﬂé tfenmeree
attached may form

substituted wt hxgnglnnamate is B?a?'ﬁ\ﬁd@é?:ﬁ] aq'qie?% opt gf%’&p?"lar '
R|[Er|r] and R[eréiguﬂfrﬂlﬁﬁeholfnderﬁm Inaéycqunasrsemnm] hyGrdide and
g[e)r/r] %{ e\rNP]eg,n e t her 0513}/ for Thodak! ngqglvalent o#'NYyimetnyl

i s2
1socyan1de to g:.ve a formula X ethyl 4- (subst:.tuted

phenyl)pyrrole-3-carboxylate which is hydrolyzed with

an alkali metal hydroxide such as potassium hydroxide

to give a formula XI 4-(substituted phenyl)pyrrole-3-

10 ~carboxylic acid. The formula XI carboxylic acid is

reacted with an excess of a tr:.(cl 4 alkyl)amine to

form a first mixture. The first mixture is reacted

with an excess of thionyl chloride and at least about

one molar equivalent of N,N-dimethylformamide to give a

15 second mixture. The second mixture is reacted with an

excess of a formula IV ami_ne compound to give the

formula XII 4-(substituted phenyl)pyrrole-3-carboxamide

and reacting the formula XII carboxamide with a reagent

capable of introducing the thioxo group, such as

20 2,4-bis (4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-

~ 2,4-disulfide, . to give the desired insecticidal and

acaricidal 4- (subStituted phenyl)pyrrole-3-thiocarbox-
amide of formula I. _

Preparat:.on of 1-substituted formula I
pyrrole thiocarboxamide compounds can be achieved by
reaction of the appropriately substituted formula I
pyrrole thiocarboxamide having R as hydrogen with an
alkylating or acylating agent in the presence of an
alkali metal alkoxide or hydride. For example, a
formula I pyrrolé thiocarboxamide, wherein R is hydro-
30 gen and W, x,”_Y and 2 are as described for formula I
above, is reacted with an appropriate alkylating agent
such as a cl-cs allehalide in which the alkyl group is
straight or branched and is optionally substituted with

35 from one to three halogen atoms, one hydroxy, one



.

. err are each independently hydr :
'gFgrr]-C[erS}err] and R a}kyl; with the proviso thagt when Wis on

S

t he 2- orr5-positioh of the pyrrole ring, then Ris h&hmﬂ{lmxd
Preferred fornula | insecticidal and acari - ~cidal Eyr ”H””’I ’ﬂS
t hi ocar boxam de conpounds of the inven- tion are t_g_ _ i |

Wis [err] 3 - 19 -

cyano, one cl-c4 alkoxy, one cl-c4 alkylthio, one
phenyl group optionally substituted with from one to
three halogen atoms,.ormone:benzyléxy group optionally
substituted with from one to three halogen atoms, and
an alkali metal alkoxide such as sodium or potassium
t-butoxide. This reaction provides a pyrrole thioccar-
boxamide having the same substituents as the starting”
material, but in addition is substituted on the nitro-
gen with a cl'cs alkyl group optionally substituted as
described above. This reaction may be illustrated as
follows:

10

Y M | Y W
alkylhalide, KO—E;Bu

~

15 N

7] T
H - - ' ' o R

wherein W, X, Y and 2 afe as described for formula I
above and R is cl-c6 alkyl optionally substituted_as
20 described above. ~In a similar reaction cyanogen
bromide is substituted for the alkylhalide and yields
the formula I pyrrole thiocarboxamide having-a carbo-

nitrile, rather than an alkyl group on the l-position.
| - Advantageously, the above-described alkyla-
25 tion procedure of the formula I pyrrole thiocarboxamide
compounds in which R is hydrogen may also be. applied to
the preparation of formula I pyrfole thiocarboxamides
" bhaving an N-c,-C, alkenyi_or N-C,-C, alkynyl substi-
tuent. This substitution is obtained by simply sub-
30 Stituting a 03-06 alkenyl halide or 03-c6 alkynyl
halide for the cl-c6 alkyl halide in the above-

described reaction.

In a similar manner, preparation of 1-.
acylated pyrrole thiocarboxamides ihéy_ be achieved by

35 the reaction of an appropriately substituted formula I



_R[err] and Rlerr] are each independently hydrogen or Clerr] -(err]

al kyl ; X is Qor phenyl whmmmmmmmxmmdwﬂwmem

nor e halogen at ons, ]

groups, Jerr]-Cd er““‘muu |||I Il s opt ionally substituted
wi th one or nore hal ogen atons, or Cerr] -CJerr] al koxy
groups optionally substituted Mﬁth one or nore

hal ogen at ons;
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10 Qis [err] - 20 -

pyrrole thiocarboxamide wherein R is hydrogen with an
acylating agent in the presence of an alkali metal
alkoxide.. Acylating agents such as C 1~C¢ alkyl or
cz-c6 alkenyl acid chlorides, substituted c1'°6 alkyl
or cz-cs- alkenyl acid chlorides, benzoyl chloride,
substituted benzoyl chlorides, phenylchloroformate,
substituted phenylchloroformates, cl-cs alkyl or c -C
alkenylchloroformates, substltuted C -c alkyl or c c
alkenylchloroformates, N-substltuted carbamoyl _chlo-
rldes_and the like may be employed. The reaction may

be illustrated as follows:

6

0 X
Y T W N Y W
. R7C-X1 . _
N MOCC,-Cq alkyld /N
- | . o=
- 0=C-R,

wherein X, is halogen, M is an alkali metal and W, X,
Y, Z2 and R are as described hereinabove for formula I.

wherein R is cnzsgl may be prepared by reac;;on of the
appropriately substituted formula I pyrrole thiocarbo-
xamide having A as chloromethyl with an alkali metal
salt of an 591 compound in the presence of a base. And
formula I pyrrole thiocarboxamide compounds wherein R
is_CHRBNHC(O)R9 may be prepared as shown below.

X : X

Y W 1. Base Y W
0 0
N | I SN0
l 2. Rg~CNHCHOCCH,
H | Rg-CHNHC-Rq
(1 - ~ Re - (1)

CN

Formula I pyrrole thiocarboxamide compounds



Yis hydrogen Cl, Br__CN, krTnL{] or CFlerr]; Z is hydrogen, C, Br
or CF[err Ris A or ; : A is hydrogen, [err] or

derf] e ﬂh amkym fly substituted with one to
t hree halogen one Cerr]-Cerr] al koxy group,
one cyano, . 0

n

ne CJerr]-Clerr] aIkyIcarbononxy gr oup,

one benzylcarbo yl oxy group or one phenyl car bonyl oxy
group optionally sub- 30 . - 21 - stituted wirth one to three
hal ogen at ons or one Jerr] -Cferr] al kyl group; and

Rlerr] is phenyl optionally substituted with one or nore
hal ogen atons, Cerr]-Cerr] alkyl groups, (Jerr]-Cferr] al kox
groups, CN groups, NJ err Adyanbagesusdycr rj-hplapethyl pyrrole thio-

carboxamides of formula I may be prepared as shown

below.
" | -
5 Y W POCX,)5 v .
iég;%( Xy = Cl or Br>
7N 0 | 77
Rg-CHNHC-Rg o - CHaXq
10 (1) | (1>

In order to facilitate a further under-
standing of the invention, the following examples are
presented primarily for the purpose ‘of illustrating

15 more specific details thereof. The examples generally
utilize the above reactibh schemes and also provide
further means for preparing even more compounds of the
present invention which are not specifically described
above. The invention should not be deemed limited by

20 the exaﬁples as the full scope of the invention is
defined in the claims. ) '

EXAMPLE 1

25 Preparation of 4-Cyano rrclg—z-carboxamide
NC ' ' NC
' ./ \ ' o : NHS' - \EQTTSX\\
L - I
Ho O H

A solution of 2-trichloroacetylpyrrole-4-
35 carbonitrile (20 g, 84.2 mmol) in methanol is treated



- 10 -

More preferred conpounds of the present

invention are illustrated by formula Il and fornul a [

[err]
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with ammonia (51 mL), stirred at room temperature for
30 minutes and diluted with water. The aqueous mixture
is filtered to obtain the title: product as a white
solid (7.0 g, mp 253 O-256 C)

EXAMPLE 2
Preparation of 4-Cyanopyrrole-2-thiocarboxamide

- | : OCHg
NC: - S\\P NC
s/ s |
D+ S T
N~ C-NH, AN N C-NHa
| |0| S ||
H | H

A mixture of 4-cyanopyrrole-2-carboxamide
(1.35 g, 10.0 mmol) and 2,4~-bis(4-methoxyphenyl)-1,3-
dithia-2,4~-diphosphetane-2,4~-disulfide (4.0 g, 9.9
mmol) in toluene is heated at 100°c for 4 1/2 hours,
diluted with tetrahydrofuran and heated at reflux for
20 minutes. The reaction mixture is then cooled and
concént;ated in vacuo to qbtain a residue. Chromato-

graphy of the residue using silica gel and a 4:1
hexanes/ethyl acetate mixture gives the title product
as a yellow solid (0.9 g, mp_253°c dec.).

This Sheet Has Been Re !
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15 Wis [err] Rlerr] and R err] are each independently

wherein

hydrogen or Clerr] -(err] al kyl ;. X is Qor phenyl optionally
substituted with one or nore hal ogen atons, 20 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 25 wth
one or nore hal ogen atons; Qis [ errR3 =30
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35

EXAMPLE 3
Preparation of 4-Bromo-2-(p-chlorophenyl)-i-(ethoxy-

methxl)-s-(trifluoromethxl)gxrrole-s—carhoxamide

A mnixture of 4-bromo-2-(p-chlorophenyl)-1-
(ethoxymethyl)-s-(trifluoromethyl)pyrrole-s?carbo-
nitrile (4.07 g, 10 mmol), sodium hydroxide (0.8 g, 20
mmol) and 30 wt/wt% hydrogen peroxide solution (7.2 mL,
70 mmol) in methanol is stirred at room temperature for
7 hours, treated with sodium hydroxide solution (0.8 g
NaOH in § mL of Hzo) and 30 wt/wt% hydrogen peroxide

solution (7 mL), stirred at room temperature overnight,_

heated at 40°C for 8 hours and diluted with water. The
agueous mixture is filtered and the filter cake is
washed with water and heptane and dried to give the
title product as a white solid (3.7 g) which is identi-

fied by 14 ana 3¢ NMR spectral analyses.

This Sheet Has Been Reﬂlaced




Y i s hydrogen,

R is hydrogen or

Cerr], Br or CFlerr]; 35 Zis (Jerr], Br or CF[err]; and

Cerr] -(err] al kyl substituted with one (ferr]-

Clerr] al koxy group.
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EXAMPLE 4

Pré aration of 4-Bromo—2- (p~chlorophenyl)-1-etho
methyl)-5-{trifluoromethyl rrole-3~thiocarboxamide

OCH,
gép
/7 \
s’ s _—
Nn?
P\
Ng

" CH,0CH,CH,

A nmixture of 4-bromo-2-(p~chlorophenyl)-1-
(ethoxymethyl) 5-(trifluorcmethyl)pyrrole—s-carboxamlde
(3.9 g, 9.2 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane-2,4~disulfide (5.7 g, 14.1
mmol) in acetonitrile is heated at reflux for 6 hours,
cooled and concentrated in vacuo to obtain a residue.
Chromatography of the re51due us1ng S111ca gel and a
4:1 hexanes/ethyl acetate mlxture gives the title
product as a yellow solid (1.5 g, mp 163 -17ZOC).

This Sheet Has Been R




The present invention also relates to novel 5 pyrrol e

t hi ocar boxam de conpounds havi ng the structural formula [err]
15 wherein W X, Y. Z and R are as descri bed herei nabove for formul a
| with the proviso that when Wis on the 3-position of the pyrrole
ring and X is on the 4-posi- tion of the pyrrole ring and Y, Z and R
are each hydrogen, then X is other. than 2- or 3-chl orophenyl; 20 and
with the proviso that when W is on the 2. gk - 5-position of the
pyrrole ring, then Ris other than H. Exenpl ary of hal ogen
her ei nabove are fl uo- _ -
_ EXAMPLE 5
Preparation of 2,4,5-Tribromo-i-methylpyrrole-3-thio-
carboxamide
S
5 1
Br CN Br C-NH,
/\ — / \
Br N Br : Br T Br
10 CHy _ CHy
Diisopropylethylamine (1.1 mL, 6 mmol),
2,4,5~tribromo-~1-methylpyrrole-3-carbonitrile (2.16 g,
6 mmol) and pyridine (10 mL) are added to condensed
15 hydrogen sulfide in a pressure tube at -78°c. The tube
is sealed and the reaction mixture is stirred for 5
days ap room temperature. The reaction mixture is then
concentrated in vacuo to obtain a residue. Chromato-
.graphy of the residue using silica gel and a 4:1
20 hexanes/ethyl acetate mixture gives the title product
as a yellow solid (0.47 g, mp 100.5%-102% dec.).
| - EXAMPLE 6 _
Preparation of Ethyl 2,3-dichlorocinnamate, (E)-
0 .
’ _ e
+ CHaCHo0CCHRP(OCHCHy) y ——m—
Cl :
Cl o
0
30 ”
\\5/,COCHECH3
Ci
Cl
35 . This Sheet Has Been
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rine, chlorine, bromine and iodine. | Advant age_ous_LgL.the\

- present I nvention pro- vides a 'nmethod for controlling insects and
acarina by 35 contacting said insects and acarina, theirThsShedia ©Been Rep

- 12 - grounds, food supply or habitat with an |nsect|
or acaricidally effective anount of a forrmula I, pyrrol e mm”,”m
t hi ocar boxam de conpound, provided that when W Is on the

5-position of the pyrrole ring, then R - 2g Hther than H

) A mixture of 2,3~dichlorobenzaldehyde (17.5
g, 0.1 mol), triethyl phosphonoacetate (22.4 g, 0.12
mol), lithium chloride (5.1 g, 0.12 mol) and triethyl-
amine (17 mL, 0.12 mol) in acetonitrile is stirred at
room temperature for 1 hour and diluted with a wa-

5
ter/ethyl acetate mixture. The organic phase is
separated, washed with water dried over anhydrous
Nazso 4 2and concentrated in vacuo to give the title
product as a yellow solid (42 g).
10 ' EXAMPLE 7
Preparation of Ethyl 4-(2,3-dichlorophenyl rrole—3-
carboxylate '
i |
15 X~ COCHaCHy
| O + NaH + H3C—®SOECHENC
Cl '
e i
a0 cr | COCH,CH,
Cl
—_ !\
N
l
H
25 ' Sodium hydride (3.2 g, 60% in mineral oil) is

washed with petroleum' ether and suspended in tetra-
hydrofuran. A mixture of ethyl 2,3-dichlorocinnamate,
(E)- (12.25 g, 50 mmol) and tosylmethyl isocyanide
(11.7 'g, 60 mmol) in tetrahydrofuran is added to the
30 sodium hydride/tetrahydrofuran mixture. The reaction
mixture is stirred for 1 hour, quenched with saturated
ammonium chloride solution and extracted with diethyl
ether. The organic extracts are combined, washed with
'water, dried over anhydrous Na,SO, and concentrated in

2 4
35 vacuo to obtain a residue. Chromatography of the



The present invention also provides a nethod for protecting grow ng

plants from attack by insects and acarina by applying to the foliage
of said plants or to the soil or water in which they are grow ng an
10- insecticidally or acaricidally effective amunt of a formula I,
pyrrol e thi ocarboxam de conpound, provided that when Wis on the 2- or
5-position of the pyrrole ring, then Ris other than H.

In practice generally about 10 ppmto 10, Q0@715% ppm and preferably 100
ppm to about 5,000 ppm of a formula |I pyrrol e thiocarboxam de
conpound, di spersed in water, or another liquid carrier, is effective
when applied to the plants, the crops or the soil in which sai d

crops are grow ngesddpeot astingai d:.a.ti.o]as gedm Zhd a t @cikd byhexsased tethyil

~acarina. o] un venti o

al so effective fofeggﬁter ?ﬁ'ng I n ‘Jtesscagggacgit% HJ]"losdd"i%e%tsap% ﬁé@iﬁe K
the foliage of peaiid a(rﬁi/i)rgiowth:@h is Qdelni'@rfm Y i TR saF—'d NMRint s
are grow ng in 2gpegpkhhChallya@Rynt to provide a rate of from about 0.100

kg/ha to 4.0 kg/ha of active ingredient. : Wil e the conpounds
of this investion are effective for controlling insects and acarina
- when enpl oyed al one, they nay al sogxampa®l g n conbi nation wth
|nsect|C|daIIy agge%%%% B%all fi§H5!$na%Tg¥5ihen11)pxrrole—3-carbo-
Xylic acid
K |° i
COCH CH3 COH
-+ KOH —
15 | H | | H

A mixture of ethyl 4-(2,3~dichlorophenyl)-
pyrrole~3-carboxylate (5.95 g, 21 mmol) and potassium
hydroxide (6.5 g, 85%, 99 mmol) is heated at reflux for

20 6 hours, cooled, diluted with water and washed with
diethyl etlier. The aqueous phase is acidified with
hydrochloric acid and filtered to obtain a solid. The
solid is washed with diethyl ether and petroleum ether
and dried to give the title product as a white solid

25 (5.24 g) which is identified by 1% and 130 NMR spectral
analyses. '

30
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of one or nore other biological chem cals. For exam ple, the formula

| conpounds of this invention may be used effectively in conjunction
or conbination with .phosphates, carbamates, _cyclodienes, endotoxin
of bacillus thuringiensis (Bt), phenol tin conpounds, 35
- 13 - pyrethroids, formam dines, chlorinated hydrocarbons,
benzoyl phenyl ureas and the |ike. ... The conpounds of the
i nvention may be fornu- _ - 28 - '
| EXAMPLE 9
Preparation of 4-(2,3-Dichlorophenyl)pyrrole-3-carbo-
" xamide" " '
5 0 | 0
_ - [l 1. NCCHaCH3) \
cl e" 33 ¢1
C-0H 2. soCl,sDMF C-NHp
cl o Cl
7\ 3. NHj3 7\
N : ' N
| - o
10 H ' H

A mixture of 4-(2,3-dichlorophenyl)pyrrole-
3=-carboxylic acid (2.43 g, 9.5 mmol) and triethylamine
(7 mL, 50 mmol) in tetrahydrofuran is stirred for 15
minutes at room tempeiature and concentrated in vacuo
to obtain a residue.. A mixture of the residue, thionyl
chloride (2.77 mL, 38 mmol) and N,N-dimethylformamide
(073 mL, 9.5 mmol) is stirred overnight at room

15

temperature and concentrated in vacuo to obtain a

vyellow oil. The oil is added to a concentrated ammonia
solution and stirred for 1 hour. This mnixture is
- filtered to give a solid. The solid is washed with -
.water, dried and chromatographed using silica gel and a
4:1 hexanes/ethyl acetate mixture to obtain the title
product as a white solid (1.6 g, mp 185°-190%¢).
Using essentially the same procedure, but

20

25 .

substituting the appropriate amine for ammonia, the
following compounds are obtained: '

30
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| ated as enul sifiable concentrates, flowable concen- 5 trates, or

wettabl € powders which are diluted with water or other_§QLL§QL§_EQL§%_____
solvent, generally in situ, and then applied as a dilute spray. Sali

com pounds may al so be fornulated in dry conpacted grmmsﬂma}hﬂg&ﬂimMmmd
granul ar fornul ati ons, dusts, dust concentrates, 10 suspen

concentrates, mcroemnul sions and the |ike all of which Iﬂﬂm MHH“HIH"*

to seed, soil, water and/ or foliage appbiecations to provi '

requisite pl'ant protection. Such fornulations include the

conmpounds of the invention adm xed with inert, solid or liquid

di l uents. For exanple, wettable powders, dusts, and

dust concentrate formul ati ons can be prepared by grindi ng and bl endi ng
t oget her about 25%to about 85% bht_of formula-1 conpounds and

about 75% to about 15% by wei ght i luent such as bentonite,
di at omaceous earth, kaolin, attapghgite l%ﬁ? about 1%to
about 5% by wei ght of a di spersing agen lgﬁﬁium

| i gnosul fonate, and about 1% to 5% by ¢} of a nonionic surfactant,

such as oct yPphenoxy pol yet hoxy et hanol [/ naRyl phenoxy pol yet hoxy
et hanol or 25 the |ike. : N pical emulsifiable
concentrate can be _ _ |
. .
O
Ry R, mp C
10 H CH, 134 - 137
CH, | CH, ' 133 - 136
- EXAMPLE 10

Preparation of 4-(2,3-Dichlorophenyl rrole~3-thio-
I5 carboxamide

' i
€1 C-NH
20 A 2 S\\P
c
[\ + S/ \S ——
Np”
N P
l NS
H
25 - 5 HaC
Cl © C-NH,
Cl
[\
N.
30 I
H
A mixture of 4-(2,3-dichlorophenyl)pyrrole-
3-carboxamide (0.98 g, 3.8 mmol) and 2,4-bis(4-methoxy-
phenyl)-1,3-dithia-2,4~-diphosphetane-2,4~disulfide
35

(0.77 g, 1.9 mmol) in tetrahydrofuran is heated at



prepared by dissolving about 15%to about 70% by wei ght of a pyrrole

t hi ocar boxam de conpound in about 85%to about 30% by wei ght of a

sol vent such as i sophorone, tol uene, butyl cellosolve, nethyl

acet ate, propyl ene gl ycol nononethyl ether, or the |ike and dispersing
t herein about 1% to 5% by wei ght of a nonionic sur- factant such as an
al kyl phenoxy pol yet hoxy al cohol . _ -
14 - Certain formula I cogpounds of the invention

wherein Xis CN, Y, Z and R are hydrogen and Wis as descri bed above
may be prepared as shown in Fl ow- D agram | .

reflux for 75 mihutes, cooled and concentrated ig vacuo
to obtain a residue. Chromatography of the residue
using silica gel and a 1:1 hexane/ethyl acetate mixture
gives the title product as a yellow solid (0.54 g, mp
128°-132%).

> Using essentially the same procedure, but
using the appropriately substituted pyrrole carboxylic
amide, the following compounds are obtained:
S
10 I
Cl C-NR;R;
Cl / \
N
15 L
: _ — o
Rl Rz . mp C
- H _ CH3 ' ) 158 - 162
CH3 CH3 226 - 229
20
25
30
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EXAMPLE 11
Preparation of Methyl 4-bromo-2-(p-chlorophenyl)=5-

tri fluoromethyl) gxrrole—s-carbo:_:zlate

/\ + Brp + NaDCCHg/CH;COH
| c1
H
l0
Br C-0CH
- !\
- Fgt N
| c1
H

Bromine (2.3 mL, 43.7 mmol) is added to a
solution of methyl 2- (p-chlorophenyl)-s-(tr:l.fluoro-
methyl)pyrrole-3-carboxylate (8.44 g, 29. 2 mmol) and

sodium acetate (3.6 g, 43.7 mmol) in acetic acid. The

reaction mixture is stirred for 30 minutes, diluted
with a 0.4 wt/wt% sodium sulfite solution and extracted
with diethyl ether. = The organic extracts are combined,

washed with saturated sodium hydrogen carbonate. solu=" """

tion, dried over anhydrous Na,S0, and concentrated in-
vacuo to obtain an oil which solidifies to give the
title product as a solid (9.2 g) which is 1dent1f1ed by

1H and 130 NMR spectral analyses.

This Sheet Has Been'Re ﬂ
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30 2-Tri chl oroacetyl pyrrol e-4-carbonitrile S

reacted wit,h at | east about one nolar equivalent of a formula IV am ne
conmpound to give a formula V 4-cyano- pyrrol e- 2- car boxam de conpound.
The formula V internme- 35 diate is then reacted with at |east about one
mol ar

- 32 -

BXAMPLE 12
Preparation of Methyl 4-bromo-2-{(p-chlorophenyl)-1i-

ethoxymethyl)-5-(trifluoromethyl)pyrrole-3-carboxylate

5
KoCO4
10
0
Il
Br C-0CH,
- !\
s CHo0CHoCH,

A mixture of methyl 4-broho-g-(p-chloro-
phenyl)~5-(trifluoromethyl)pyrrole-3-carboxylate (9.2
20 g, 24.1 mmol), potassium carbonate (4.96 g, 36 mmol)
and chloromethyl ethyl ether (3.3 mL, 36 mmol) is
stirred at room temperature for 21 hours, treated with
potassium carbonate (4.9 g) and chloromethyl ethyl
- ether (3.3 mL), stirred for 1 hour, treated with
25 potassium carbonate (4.9 g) and chloromethyl ethyl
- ether (3.3 mL) stirred for 3 hours, diluted with water
and extracted with diethyl ether. The combined organic
extracts are washed with water, dried over anhydrous
Mgso 4 and concentrated in vacuo to obtain the title
30 product as a brown oil (13.1 g) which is used in the
next step without further purification.

e

This Sheet Has Been Re‘ilaced
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- 15 - equivalent of a reagent capable of introducing the
t hi oxo otp,—steh—as—2;4-bi s(4- met hoxyphenyl ) - 1, 3-

dithia-2, 4 Hos he ta e- dISU|fIde to give the desired
4- cyanopyr nlde of formula I'. ‘5 O her
I nsecti ci dal I conpounds ~of formula | may be prepared as

shown in Fl o
‘- 33 =

EXAMPLE 13 )
Preparation of 4—Bromo+2- -~chlorophenyl)=1-(etho
methyl) -5~ trifluo:ometh 1 rrole-a-ca;ho lic _acid

N
10 CHo0CH,CHg

HaOCH,CHg

A mixture of methyl 4-bromo-2-(p-chloro-
phenyl)~-1-(ethoxymethyl)-5~-(trifluoromethyl)pyrrole~
3-carboxylate (13.1 ¢) and potassium hydroxide (3.12 g,

15 85%, 48 mmol) is stirred at room temperature for 20
hours, stirred at reflux for 2 hours, diluted with
wafer, washed with di'ethyl ether, acidified to pH 4
with 1N hydrochlorié acid and filtered to obtain a
solid. The solid is washed with water and petroleum

20 ether and dried to give the title product as a white
solid (6.45 g) which is identified by H NMR spectral
analysis.

EXAMPLE 14
25 Preparation of 4-Bromo-2-(p-chloro henyl)-i-(etho

methxl)-uhmethxl—s-!tr1f1uoromethxl)pxrrole-3-th1o-

carboxam1de

30

35 Ho0CH,CHg

HaOCH,CHy



[err] 25 The appropriately substituted fornula VI

cyanopyrrol.e is reacted with an excess of hydrogen perox’r—de—&ﬁd—sed%u-m——*
hydroxide to give the appropriately subst ituted fornul %h VI | rroI e
car boxam de. The 30 ' Sheet

[l Jilm

Isobutylchloroformate (0.3 mL, 2.3 mmol) is
added to a mixture of 4-bromo-2-(p-chlorophenyl)-i- L
(ethoxymethyl)-5-(trifluoromethyl)pyrrole-3-carboxylic - »
acid (0.83 g, 2 mmol) and triethylamine (0.33 mL, 2.3

5 mmol) in tetrahydrofuran at 0°C. The mixture is
stirred for 1 hour at o°c, treated with a 6 wt/wt%
methylamine solution (10.6 g, 20 mmol), stirred at room
temperature for 2 hours and diluted with a diethyl
ether/water mixture. . The organic phase is separated,

10 dried over anhydrous Nazso 4’ concentrated in vacuo,
diluted with toluene and concentrated in vacue to
obtain a 1liquid. ‘A mixture of the liquid in tetra-
hydrofura’.n is treated with 2,4-bis(4-methoxyphenyl)-
1,3-dithia~2,4-diphosphetane-2,4-disulfide (0.40 g, 1

15 mmol), heated at reflux for 2 hours, concentrated in
vacuo and chromatographed on silica gel with a 4:1
hexane/ethyl- acetate mixture to . obtain the title

praduct as a yellow gum (0.3 g) which is 1dent1f1ed by
11{ and 130 NMR spectral analyses. )

20 Using essentially the same procedure, but
substituting dimethylamine for methylamine, 4-bromo-
2-(p~chlorophenyl)-1-(ethoxymethyl)~N,N-diméthyl-5-
(trifluoromethyl)pyrrole-3~-thiocarboxamide is obtained
as a yellow gum. :

25
EXAMPLE 15

Insecticide and acaricide evaluations .
The following tests show the efficacy of the
compounds as insecticides and acarides. The evalua-
30  tions are conducted with solutions of test compounds
dissolved or dispersed in 50/50 acetone/water mixtures.
The test compound is technical material dissolved or
dispersed in said acetone/water mixtures in sufficient
amount to provide the concentrations set forth in Table

35 I below.



internedi ate formula V| conpound is then reacted with at | east about

one nol ar ,equivalent of a reagent - capabl e of introducing the thioxo
group, such as 2, 4- bi s(4-met hoxyphenyl ) - 1, 3-di t hi a- 2, 4- di phosphet ane-
35 This Sheet Has Beoft Réplaed f i de, to give the appropriately substituted
formula | yrrolélmmmwmlﬂmm de conpound. Certain insecticidal
and acari ci dal

- 35 =

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

Rating System

56-65% kill

= 66-75% kill

= 76-85% kill
86-99% kill

= 100% kill

not evaluated

= no effect

= 10-25% kill
= 26-35% kill
= 36-45% kill
46-55% kill

10

W N PO
1

© 0O N e W
|

15 ' The test species of insects used in the
present evaluations along with specific test procedures
are described below. | | |
Spodoptera eridania 3rd instar larvae, southern army-
worm '

20 A sieva lima bean leaf expanded to 7 to 8 cm
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 diéh contain-
ing a damp filter paper on the bottom and 10 3rd instar

25 caterpillars. The dish:is maintained for 5 days before

observations are made of mortality, reduced feeding, or

any interference with normal moulting.

Tetranychus urticae (bP—resistant. strain), 2-spotted
30 spider mite ' ' ' |

Sieva lima bean plants with prlmary leaves

expanded to 7 to 8 cm are selected and cut back to one

plant per pot. A small piece is cut from a leaf taken

from the main colony and pladed on each leaf of the

35 test plants. This is done about 2 hours before



tuted phenyl)pyrrol e-3-thi ocarboxam de conpounds of 5 formula | may be

prepared as. shown in Flow DiagramI11.

This Sheet Has Been RTilaced

treatment 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
5 the mites is reoved and discarded. The mite-infested

plants are dipped in the test formulation for 3 seconds
with agitation and set in the hood to dry. Plants are
kept for 2 days before estimates of adult kill are
made. '

10
Heliothis virenscens, 3rd instar tobacco budworm -

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

15 individually in 30 mL plastic medicine cups containing
a 5 to 7 mm long piece of damp dental wick. One 3rd
instar caterpillar is added to each cup and a cardboard
1lid is placed on the cup. Treatments are maintained.
for 3 days before mortality counts and estimates of

20 reduction in feeding damage are made. ' '

Dibrotic undecimpunctata howardi, 3rd instar southern
corn rootwornm _ _

Oone cc of fine talc is placed in a 30 mL
wide-moputh screw-top glass jar. One mL of the appro-

25 priate acetone test solution is pipetted onto the talc
so as to provide 1.25 mng and 0.25 mg of active ingre-
dient per jar. The jars are set under a gentle air
flow until the acetone is evaporated. The dried talc

30 is loosened, 1 cc of millet seed is added to. serve as

food for the insects and 25 mL of moist soil is added
to each jar. The jars are capped and contents tho-
roughly mixed on a Vortex Mixer. Following this, ten
'3rd instar rootworms are added to each jar and the jars

35 are loosely capped to allow air exchange for the
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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 kg/ha and 10 kg/ha, respectively.

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

This Sheet Has Been Reﬂlaced
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25 CN groups, Cerr]-Cerr] alkyl groups
optional ly «substituted with one or nore hal ogen atons,
or Clerr]-Cferr] al koxy groups optionally s
with one or nore hal ogen atons; 30 Mis an alkali netal; and

Rlerr] andlRPePrpPOlare as descri bed herei nabove for formul & msg““}hSB“mRehMﬁ
The appropriately substituted fornula VIII - benzal dehydeuml”m m’ﬂlm
at | east about one nolar 35 eqU|vaIent each qf <riethyl pho

[ithium

I CLAIM:
1. A compound having the structural formula
x.
Y W
N
Z
' R
wherein
s

W is CNR,R,;
R1 and R2 are each independently hydrogen,
cl-c alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionally substituted w1th one or more
- halogen atoms,
¥o, groups,
CN groups,
01-04 alkyl groups optionally substituted
with one or more halogen atoms, or
¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms:
X is €1, Br, CN, NO,, Q,
c c4 alkyl substxtuted with one or more halogen
atoms, or
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-é4 alkoxy groups optionaily substituted

_ with one or mgre ha;ogen atoms;
0 O AR TR N




chloride and triethylamne to give t he appropriately substituted ethyl

cinnanate of forrmula I X. The formul a | X cinnamate is reacted with at
| east about one nol ar equi val ent of a strong base such as sodi um
hydride and 5 at | east about one nol ar equival ent of tosytmethyt——o—

I socyanide to give a fornmula X ethyl 4-(substituted Thms

phenyl) pyrrol e-3-carboxyl ate which is hydrolyzed with & mﬁd
hydr oxi de such as potassi um hydroxide  =-t4a @give a fornula ”'
(substituted phenyl)pyrrole-3- 10 carboxylic acid. The fo

carboxylic acid is reacted with an excess of a tri(Cferr]-Clerr]

al kyl )amne to forma first mxture. The first mxture is reacted
with an excess ofR i onyl chloride and at |east about one nol ar

equi val ent of N, N-di met hyl formam de to give a second m xture. The
second m xture is reacted wth an 15 ~excess of a fornula IV am ne
conpound to give the formula X1 4- (SUn§t|tuted

phenyl ) pyrrol e- 3- car boxam de and R g8 Ag the fornula XII carboxam de
wi th a reagent capabl e of introduci pBAGN@ thi oxo group, such as

2, 4- bi s(4- et hoxyphenyl ) -1, 3-dit hi a-2, 4-0 yphet ang- 2, 4-disul fide,

to give the desired insecticidal and {icidal 4-(substituted
phenyl ) pyrrol e- 3-t hi ocar box- - Ry Rg

R3 and R4 are each ihdependently hydrogen, halogen,
NO,, CN or C,-C, a;kyl optionally substituted with
one or more halogen atons;

R5 and R6 are taken together with the atoms to which
they are attached to form a 5- or 6-membered
heterocyclic ring containing 1 or 2 oxygen atoms
and optionally substituted with one or more
halogen atoms or 01 C alkyl groups optionally
suhst1tuted with one or more halogen atoms;

Y is hydrogen, Cl, Br, CN, Noz, S(O)nT, Q,

- c1 C, alkyl substituted with one or more halogen
atoms, or
- phenyl optionally substituted with one or more
halogen atoms,
NO groups,
cn groups, _
c c4 alkyl groups optlonally substituted
with one or more halogen atoms, or
C,-C, alkqu'groups optionally substituted
with one or more halogen atoms;

Z is hydrogen, Cl1, Br, §(0) T or -cl-c4 alkyl substi-
tuted with one or more halogen atoms;

T is ¢,-c¢, alkyl substituted with one or more halogen
atoms;

n is an integer of 0, 1 or 2;

R is A, OA or CN: '

0 ' (o)

A is hydrogen, CR.,, CHR

” NHCR,, CH,SQ,,

8 .

* c L. M S *



amde of formula I. Preparation of 1-substituted fornula
I . pyrrole thiocarboxam de conpounds can be achi eved by 25—reaetion

of the appropriately substituted fornula I pyrrol e thi lpoxanide
having R as hydrogen with an al kyl ati ng or acylating ag N Replaced
presence of an al kali metal al koxide or hydride. For ex; I
formula | pyrrole thiocarboxam de, wherein Ris hydro- 30

X, Y and Z are as described for fornmula | = 42 =-above, is reacted with an
appropriate al kyl ati ng agent such as a CJerr]-Cferr] alkylhalide in
whi ch the al kyl group is straight or branched and is optionally

substituted with fromone to three hal ogen atons, one hydroxy, one 35
°1'c6 alkyl optionally substituted with one "to

three halogen atoms,

one tri(cl-c alkyl)silyl,

one hydroxy,4

one cyano,

one or two cl-c4'a1koxy groups optionally
substituted with one to three halogen

~ atoms, '

one cl-c4 alkylthio,

one phenyl optionally substituted with one to
three halogen atoms, one to three cl-c4
alkyl groups or one to three cl-c4
alkoxy groups,

one phenoxy group optionally substituted with
one to three halogen atoms, one to three
01-04 alkyl groups or one to three cl-c4
‘alkoxy groups, -’ '

'one'benzyloxy group 6ptiona11y éubstituted on
the phenyl ring with one to <three
halogen atoms, one to three c,-c, alkyl
groups or one to three cl-—c4 alkoxy
groups, .

one cl-c5 alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms, )

one cz--c6 alkenylcarbohyloxy group optionally
substituted with one to three halogen
atoms, N

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen
-atoms,.one'to three C_-C, alkyl groups

1 4

or one to three C,~C, alkoxy groups,

one 01-06 alkoxycarbonyl group optionally

e

| ) O 0 VR



- 19 - .cyano, one C[err]-C[efr] al koxy, one (err]-(err]

al kyl t,hi o, + one phenyl group optionally substituted with fromone to

t hree hal ogen atons, or one benzyl oxy group optionally substituted

W th fromone to fy et RegeRpBEQNE; and an al kal i metal al koxi de
such as sodi um or ' t-butoxide. This reaction provides a
pyrrol e thiocar- Immmmmﬁﬁ Evi ng the sane substituents as the starting
material, but in a i tituted angghe nitro- gen with a
Cerr]-Cerr] alkyl group optionally substituted as descri bed above.

This reaction may be illustrated as 10 fol |l ows:

substituted with one to three halogen
atoms or one to three c,-¢, alkoxy
groups, or _
one benzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three 01-04
alkyl groups or one to three c1 4
alkoxy groups,
c3-c6 alkenyl opt;onally substituted with one to
three halogen atoms or one phenyl group, or
C,-C, alkynyl optionally substituted with one to
three halogen atoms or one phenyl group;

R, is_cl-c6 alkyl or C,-Cg cycloalkylleaoh optionally
substituted with one to three halogen atoms,
one hydroxy, -
one cyano,

' one or two c,-C, alkoxy groups optionally
- - substituted with one to three halogen
_ atoms, ’
one ¢,-C, " alkylthio,
one phenyl group optionally subst1tuted with
one to three halogen atonms, one to three
cl-c4 alkyl groups or one to three cl—c4
alkoxy groups,
. one phenoxy group optionally substituted with
| one to three halogen atoms, one to three
01504'a1k71 groups or one to three C,-C,
alkoxy groups,

one benzyloxy group optionally substituted on

the phenyl ring with one to three
"halogen atoms, one to three C,-C, alkyl
groups or one to three cl-c4 alkoxy
groups,

one clics'alkylc&rbonyloxy group optionally
[

AT )



[err] wherein W, X, Y and Z are as described for formula
above and Ris (err] -CJerr] alkyl optionally substituted as 20
described above. In a simlar reaction cyanogen. ~— bromde—+s—_

substituted for the al kyl halide and yiel ds "~ the formul 0 rrol e
t hi ocar boxam de havi ng a carbo- nitrile, rather than angj as laced
the 1-position. : ' Advant ageousl y, the above-des I
25 tion procedure of the fornmula | pyrral q4 ki ocarboxamni de S
in which Ris hydrogen may al so be applied to t he preparation of
~formula | pyrrol e thiocarboxam des " having an N-c[err]-C[err] al kenyl
or NNClerr]-C[err] alkynyl substi - tuent. This substitutionis
obt ai ned by sinmply sub- 30 stisubstdtutedC[with- @merto athre¢l hilkdgere
or (err]-Cerr] alkynyl aQ@ iide for the ({err]-Cerr] alkyl
halide in the above- - descri béd reaction. In a
simlar manner, preparatio®ngf C=C. alksaylsasbonyloNke qrAuR ARfclena L
may ble alchl eved by the reagyun3titutdd 2RPERP I el Sthebe! WLrbgen

ornmul a

atons,

one phenyléarbonyloxy group optiohally sub-
stituted with one to three halogen
atoms, one to three C -c4 alkyl groups

1
or one to -three 01-04 alkoxy groups,
one C,-C_ alkoxycarbonyl group optionally

176
substituted with one tc three halogen

atoms or one to three C,~C, alkoxy
groups, or
one benzyloxycarbonyl group optionally sub-
stituted on the phenyl ring with one to
three halogen atomﬁiione to three 01—04
_ alkyl groups or on tgvlthree- c,-c,
- alkoxy groups, ' :
c,-C. alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,
alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,
phenyl optionally substituted with one or more
halogen atoms, cl-c4 alkyl groups, cl-c4
alkoxy groups, phenoxy groups, cl-c4 alkyl-
thio groups, tri(cl-c4 alkyl)silyl groups,
Cc.-C, alkylsulfinyl groups, C,-C, alkylsul-

03-06

1 74 1 "4
fonyl groups, CN groups, No2 groups or CF3
groups,

phenoxy optionally substituted with one or more
halogen atoms, c,-C, alkyl groups, c,-C,
alkoxy groups, c,-C, alkylthio groups,
tri(cl-c4alky1)si1yl groups, ¢C,-C, alkyl-
sulfinyl groups, cl—c4 alkylsulfonyl groups,

CN groups, NO, groups or CF, groups,

2

LT




=:

- 20 - pyrrol e thiocarboxahide wherein Ris hydrogen with an

acyl ating -agent in the presence of an al kali netal al koxi de. Acyl ati ng
agents such as Cferr]-Cerr] alkyl or Cerr]-Cerr] alkenyl acid

chl orides, substituted CJerr]-Cferr] alkyl or C2-C6 alkenyl acid
chlorides, benzoyl chloride, substituted benzoyl chirgg$il&35as Been R
phenylchlorofornate _ substituted phenylchlorofornates

al kyl or Cerr]-Cerr] al kenyl chl orof or p@tes, substitut mfl ,"I' ﬂlmll
Cerr]-Cerr]Jalkyl or err]-Cerr] al kenyl chl or of or mat'es,
N-substituted carbanoyl chlo- rides and the |ike may be enpl oyed. The
reacti on may be illustrated as foll ows:

1- or 2-naphthyl,

2-, 3-, or 4-pyridyl optionally substituted with
one to three halogen atoms,

cl-cs alkoxy optionally substituted with one to
three halogen atoms, or

C,~C, alkenyloxy optionally substituted with one
to three halogen atoms;

R, is hydrogen or C.-C, alkyl;

8 "1 4 _ .
Ry is C,=C¢ alkyl optionally substituted with one to
three halogen atoms,
phenyl optionally substituted with one to three

halogen atoms, CN groups, No2 groups, C.-C

1 4
alkyl groups, c1 c4 alkoxy groups or CF3
groups,

2- or 3-thienyl, or
2= or 3-furyl:;
o T T O T
Q, 18 C-Ryqr C-ORy,ys C-NRyRy3r PIOR ) pr C-NRygRygs
?Rls
A
\/
| N
Rap Rao

CN,

C,-Ce alkyl dptionally substitutéd with one or
more halogen atoms, CN groups or phenyl
groups, or |

phenyl optionally substituted with one or more

halogen atoms, alkyl groups, C.-~C

€17C 17%4
alkoxy groups, CN dgroups, No2 groups, CF,
groups or NR21R22 groups:;

Al is O or 8:

[

R, O VA



[err] wher
Y, Z and R[err]_

ein X[err] is halogen, Mis an alkali netal and W X

are as descri bed herei nabove for fornmula I. 20

Forrmula | pyrrol

nmay be prepar ednbsshé@H&IBe@mR facddhe

pyrrol e thiocarb
salt of an S{ er
pyrrol e thiocarb
be prepared as s

e thiocarboxam de conpounds wherein Ris CHerr]SQ err]

aV|ng A as chloromethyl with an al kal

I

~appropriately substituted formula I

net al

the presence of a base. And 25 formula l

o ds wherein<Rge -=is CHRlerr] NHC(O R err] nmay

homn below

R0 is cl-cs-alkyl or.phenyl;
41 1is ci'cs alkyl:

Rlz and R13 are each independently hydrogen, cl-c6

)

alkyl or may be taken together with the atom to
which they are attached to form a 5- to 7-membered

ring;
R,y is c,-C alkyl:
R15 is hydrogen, c1 4 alkyl or may be taken together

with either R or R and the atoms to which they

6 18

are attached to form a 5~ to 7-membered ring
optionally substituted with one or two C.-C, alkyl

‘ 174
groups;
R,¢ and R,, are each independently hydrogen or C,-C,
alkyl:

R is C -c alkyl or when taken together with R and

is 4 15

the atoms to which they are attached may form a 5—J
to 7-membered ring optionally substituted with one

. or two cl-c4 alkyl groups;

ng and Rzo are each independently hydrogen or cl-c4

alkyl or when taken together may form a ring
wherein R,_.R is represented by -CH=CH-CH=CH-;

19720
and

R and R are each independently hydrogen or cl-c

21 4
alkyl.

with the prov1so that. when W is on the 3-position of
the pyrrole ring, X is on the 4-position of the pyrrole

ring, and ¥, Z and R are each hydrogen, then X is other
than 2~ or 3-chlorophenyl; and with the proviso that

when W is on the 2- or 5-position of the pyrrole ring,
then R is other than H; and with the further proviso
that when Rl and R2 are both H, then X and Y are other
than phenyl optionally substituted with one or more

halogen atoms,
No2 groups,

L
ot

CN groups,

* c L L] S *



[err] - 21 - _
Advant.ageously, 1-halonethyl pyrrole thio- car boxam des of formula |
may be prepared as shown bel ow. '

s Sheet Has Been Replaced

1111

C, c4 alkyl groups optionally substituted with omne

or more halogen atoms, or

1- 4 alkoxy groups optionally substituted with
one or more halogen atoms.

2. The compound according to claim 1
wherein
s

W is CNR R
R1 and R are each 1ndependent1y hydrogen or cl-c
alkyl.
X is Q 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
N c c4 alkoxy groups optionally substltuted
with one or more halogen atoms.

Q is

Y is hydrogen, C1l, Br, CN, NO, or CF,;
is hydrogen, Cl, Br or CF,;
R is A or CN:

o)

A is hydrogen, CR7 or
C,-C¢ alkyl optionally substituted with one to

three halogeh atons,
[
one C -c4 alkox

T



X X [err] In order to

facilitate  a—further —under- . standing of the invention, the foll ow ng
exanpl es are i resented prlnarlly for the purpose of illustrating 15
nore specific cedThe exanpl es general ly utilize the
above reaction o provi de further neans for preparing
even nore conpo present I nvention which are not specifically
descri bed above The |nvent|on shoul d-nagg ke deened limted by 20 the
exanpl es as the full scope of the invention is defined in the clains.

one cyano,

one cl-cs_alkylcarbonyloxy group,

one benzylcarbonyloxy group, oOr

one phehylcarbonyldxy group optionally sub-
‘stituted with one to three halogen atoms
or one C alkyl group; and

1" 4

R, is phenyl optionally substituted with one or more
halogen atoms, cl-c4 alkyl groups, C,-C, alkoxy

groups, CN groups, NO, groups or CF, groups.

3. The compound according to claim 2

selected from the group consisting of 4-cyanopyrrole-
z-thiocarboxamide;'4-bromo-2-(pfchlorophenyl)-l-(ethoxy—
methyl) -5~ (trifluoromethyl)pyrrole-3-thiocarboxamide;
4-bromo-2-(p-chlorcphenyl)-l-(ethoxymethyi)-N-methyl-
5-(trifluoromethyl)pyrrole-3~thiocarboxamide; and 4-
{2,3-dichlorophenyl)pyrrole~-3-thiocarboxamide.
4, A method for controlling insects and
acarina which comprises contacting said insects and
acarina, their breeding giounds, food supply or habitat
with an insecticidally or acaricidally effective amount
of a compound having the structural formula

X
Y W
/"N
R
wherein
S
W is CNRle,

R1 and R2 are each independently hydrogen,
C,~C, alkyl optionally substituted with one or

R O A




EXAMPLE 1 25 Preparation of 4-Cyanopyrrol e-2-carboxam de NC
NC « 0 [err] A solution of 2-trichloroacetylpyrrole-4-

35 carbonltmI1?1iﬁrxr—fﬁrif““T77|n met hanol is treated

Sheet Has Been R laced

T .

 phenyl optionally substituted with one or more
halogen atoms,

NOo, groups,
CN groups,
alkyl grdups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
X is c1, Br, CN, NO,, Q,-
cl-c4 alkyl substituted with one or more halogen
atoms, or
phenyl optionally substituted with one or more

halogen atoms,

C,=C4

NO, groups,
CN groups,
-c alkyl groups optionally substituted
w1th one or more halogen atoms, or
- C,~C, alkoxy groups optionally substituted

1 74 _
with one or more halogen atoms;

“-s .

Rs and R‘ are each independently hydrogen, halogen,
NO,, CN or c,-C, alkyl_optionally substituted with
one or more halogen atoms;

R, and R are taken together with the atoms to which
they are attached to form a 5- or 6-membered
heterocyclic ring containing 1 or 2 oxygen atonms
and optionally substituted with one or more

halogén- atoms or cl-c alkyl groups optionally

4
substituted with one or more halogen atoms;

= ¢ L M s *
|




- 22 - with anmmonia (51 nL), stirred at roomtenperature for 30

m nut es and* diluted wth water. The aqueous m xture is filtered to
obtain the title product as a white solid (7.0 g, np 253[err]
-256[err]C) 5 -~ EXAMPLE 2 Preparation o

4- Cyanopyrrol e- 2-t hi ocar boxam de ' _ This Sheet Has Be

Wi

e

Y is hydrogen, Cl, Br, CN, Noz; S(O)nT,'Q,
c,-c, alkyl substituted with one or more halogen

atoms, or : - *
phenyl optionally substituted with one or more

halogen atoms,

NOz

groups,

CN groups,"

1_

4 alkyl groups optionally substituted

with one or more halogen atoms, or

¢,-C, alkoxy groups optionally substituted

with one or more halogen atoms;

hydrogen, Cl, Br, S(O)nT or C,-C, alkyl substi-
tuted with one or more halogen atoms;

C,-C4
atoms;

alkyl substituted with one or more halogen

an 1nteger of 0, lor 2;

A, OA or

CN:
0] o

hydrogen, CR7, CHRSNHCRQ, cnzsgi,

1 6

-C. alkyl optionally substituted with one to

three halogen atoms,

one
one
one
one

one
one

one

tri(cl—c4 alkyl)silyl,

‘hydroxy,

cyano,

or two C,-C, alkoxy groups optionally
substituted with one to three halogen
atoms, '
c,-¢c, alkylthio,

phenyl optionally substituted with one to

three halogen atoms, one to three cl-c4
alkyl groups or one to three c,-c,

- alkoxy  groups,

phenoxy group optionally substituted with

* c L M H *



[err] 26

A mxture

(1.35 g,- 10. 0 nmol ) and 2, 4- bi s(4- et
di t hi a- 2, 4- di phosphet ane- 2, 4- dISU|fId

t ol uene is heat ed at 100[err]C for 4

tetrahydrof uran and heat ed at

m xture is then cool ed and

of 4-cyanopyrrol e-2-carboxam de

iﬂﬁﬁﬁru mol ) in
diluted with

refl ux for 25 20 mnutes. The reaction

concentrated in vacuo to obtain a residue.

Chr omat o- - graphy of the residue using sd{ica gel and a 4:1

hexanes/ et hyl acetate m xture gives the t|tIe product
solid (0.9 g, np 253[err]C dec.).

R

7

J.S

Cs

c

as a yell ow
30 '

one to three halogen atoms, one to three

c,~-C alkyl groups or one to three C

1 74 1 4

alkoxy groups,

one benzyloxy”group optionally substituted on

one

one

the phenyl ring with one to three
halogen atoms, one to three C.-C, alkyl

1 "4

groups or one to three C_-~C alkoxy
groups,

84

€1-C¢
substituted with one to three halogen

1 74

alkylcarbonyloxy group optlonally

atoms,

-C alkenylcarbonyloxy group optionally

2 76

substituted with one to three halogen

atoms,

one phenylcarbonyloxy group optionally sub-

one

one

stituted with one to three halogen

atoms, one to three C.-C, alkyl groupé

1 "4

or one to three C_-~C, alkoxy groups,

o

174 _
-C_ alkoxycarbonyl group optionally

176

substituted with one to three halogen

' atoms or one to three C,-C alkoxy

1 "4

groups, or
benzylcarbonyloxy group optionally sub-

stituted-on_the phenyl ring with one to

three halogen atoms, one to three C,-C

alkyl ‘groups or one to three c

1 4
4

alkoxy groups,

-C, alkenyl optionally substituted with one to

three halogen atoms or one phenyl group, or
C,-C, alkynyl optionally substituted with one to
three halogen atoms or one phenyl group:;

6

alkyl or C

3~C¢ cycioalkyl each optionally

substituted with one to three halogen atoms,

one hydroxy,

one cyano,

* c L M s *



- 23 - | EXAMPLE 3 Wepﬂaﬂon of  4-Brono- 2-
(p- chl.orophenyl ) - 1- (ethoxy- methyl) -5- (trifluoronethyl)
pyrrol e- 3- car boxam de Br CN [erﬂ

This Sheet Has Been Replaced

one or two cl-c4 alkoxy groups optionally
substituted with one to three halogen
atoms, |

one C,-C, alkylthio,

one phenyl group optionally substituted with
one to three halogen atoms, one to three
cl 4 alkyl groups or one to three c
alkoxy groups,

one phenoxy group optionally substituted with
ene_to three halogeh atoms, one to three’
cl-c4 alkyl groups or one to three C
alkoxy groups,

one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three 01—04 alkyl

groups or one to three cl~c alkoxy

1” 4

1" 4

. 4
groups,

- © one cl c6 alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms,

one 02-06 alkenylcarbonfloxy group optionally
substituted with one to three halogen
atoms, _
one phenylcarbonyloxy group'optionally'sub-
stitﬁted with one to three halogen
atoms, ocne to three cl-c4 alkyl groups -
or one to three c1'°4 alkoxy groups,
one 1 c6 alkoxycarbonyl group optionally
substituted with one to three halogen
- atoms or ome to three °1'c4 alkoxy
groups, or _
one benzyloxycarbonyl group optionally sub-
'stituted on the phenyl ring with one to

three halogen atoms, one to three cl—c4

* c L M S *




A m xture of 4-brono-2-(p-chlorophenyl)-1-
(trifluprogethyl) pyrrole-3-carbo- 20
y—and 30 wt/w % hydrogen peroxide solution (7.2

stirred at

hydrOX|de (0.8 9. 20 ety

m., 70 mmol ) in met hanol

(et hoxynet hyl ) -5-
nitrile (4.07 g, 10 mol ), sodium

roomtemmr&urefor 7 hours,

treated with ﬂmmﬂw#
and 30 wt/wt%h
tmmmaunecwe

wat er .

The

aqueous m

C,

C;

ph

.ph

i=-
2-

egolutlon(o NaOH in 5 nL of Herr]O
solutlon (7 m.), stirred at room
ed at 40[errd g3 for 8 hours and diluted with
xture is filtered and the filter cake is

alkyl groups or one to three cl-'-c4

alkoxy groups, *

substituted with one to

or one phenyl group,

-cs alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,

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

alkoxy'groups,.phenoxy groups, 01-04 alkyl-

thio groups, tri(c1 4 alkyl)silyl groups,

-C, alkylsulfinyl groups, C,-C, alkylsul-

1 4 _ 1 "4
fonyl groups, CN.groups; Noz groups or CF

-cs.alkenyl optionally
three halogen atoms

3
groups,
enoxy optlonally substituted with one or more
alkyl groups, cl-c4
-alkylthie groups,
c,~-C alkyi-

1 "4
alkylsulfonyl groups,

halogen atoms, 1 c4
alkoxy groups, c1 4
tri(cl-c4a1ky1)sily1 - groups,
sulfinyl groups, c,-C,
CN groups, NO, groups or CF_, groups,

or 2-naphthyl,

¢y 3=, or 4-pyridyl optionally substituted with

one to three halogen atomns,

2 3

c,-Cq alkoxy'optionally substituted with one to

cz
R is h
R 1s c
ph

2-
2-

three halogen atoms, or
-c alkenyloxy optionally substituted with one
to three halogen atoms;
ydrogen or c1 c4 alkyl,_
Ce alkyl optionally substituted with one to
three halogen atoms,
enyl bptionally substituted with one to three
CN groups, NO, groups, C,~C,

01 c4 alkoxXy groups or CF3

halogen atoms,
alkyl groups,
groups,
or 3~thienyl, or
or 3-furyl:;

"+ C L M8 x



washed with water and heptane and dri.ed to give the title product as a
white salid (3.7 g) which is identi- 30 fied by 1H and [err] C NMR spectral

anal yses. 35 ' o - 24 -
_ This Sheet Has Been Repl
e - UL
S L
Q; 18 C-Ry4s C-OR;,, C-NR,,R;5, P(OR;,),s C-NRy(Ry5/
Wnls
C~2,R1g7

H
A N
Ryg Rig
| - Rzpo Raop
CN,

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

phenyl optionally substituted with one or more
halogen atoms, 01-04 -alkyl groups, cl-c4
- alkoxy groups, CN groups, NO, groups, CF,
groups or NR 5 groups;

a, is 0 or 8;

R10 is cl'cs alkyl or phenyl:;

R11 is c -c alkyl:;

er and Rl are each 1ndependent1y hydrogen, c c

alkyl or may be taken together with the atom to

which they are attached to form a 5~ to 7-membered

21 2

ring:;

R14tls C,-C, alkyl; B

R15 is hydrogen, c1'°4 alkyl or may be taken together
with either R,g OF Ry, and the atoms to which they
are attached to form a 5- to 7-membered ring
optionally substituted with one or two c 4 alkyl
groups: _

R16 and R17 are each independently hydrogen or cl-c4
alkyl:

R is ¢ -C, alkyl or when taken together with Rys and

18 1
LU




EXAMPLE 4 | Preparatioh of 4- Br onp- 2- (p- chl or ophenyl ) - 1- et hoxy-
met hyl) -5 (trifluoronethyl)pyrrol e-3-thiocarboxam de

This Sheet Has Been Reﬂlaced

-~ 55 =

the atoms to which they are attached may form a 5-
to 7-membered ring optionally substituted with one

or two c 4 alkyl groups;

ng and Rzo are each independently hydrogen or cl c, .

alkyl or when taken together may form a ring
wherein ngnz 0 is represented' by =-CH=CH-CH=CH-;
and '

21 22 1 "4
alkyl:

with the proviso that when W is on the 2- or S5-position

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

of the pyrrole ring, then R is other than H.
5. The method according to claim 4

wherein
8

W is CNR1R2°

Rl'and R, are each independently hydrogen'o; cl-c

alkyl,
X is Q or phenyl optionally substltuted W1th one or

4

more halogen atoms,
NO, groups,
CN groups, _ :
1 4 alkyl groups opt;onally substituted
with one or more halogen atoms, or
cl-é4 alkoxy groups optionally substituted
with one or more halogen atoms:

Q is

| AT O O



[err]. 20 A mxture of 4=bronD-2-(p-chIorophenyl)-l-

(et hoxypet hyl ) - 5*(trifluoronethyl)pyrrOIe-3-carboxanide (3.9 g, 9.2
~mmol) and 2, 4- blaﬁﬁsﬂgﬁﬂmgnﬁﬁ ¥ded - 1, 3-
~dithia-2,4- dlphOS qulde (5.7 g, 14.1 mml) in
acetonitrile is he for 6 hours, 25 cooled and concentrated
I n vacuo to obtaln Chr omat ogr aphy of the residue using
silica gel and a 4.1 hexanes/ethyl acdete mxture gives the

title product as a yellow solid (1.5 g, np 163-172C). 30

Y is hydrogen, Cl, Br, CN, NOo, or CF,;

Z is hydrogen, Cl, Br or CF,;
R is A or CN;
0.

A is hydrogen, CR7 or

c,-Cg alkyl optionally substituted with one to
three halogen atoms,

one c1 4 alkoxy group,

one cyano,

one cl-cs alkylcarbonyloxy groﬁp,

one benzylcarbonyloxy group, or
one phenylcarbonyloxy group opt;onally sub-
stituted with one to three halogen atoms
or one c1 c4 alkyl group; and
R, is phenyl qptionally substituted with one or more
alkyl .groups, c1 c4 alkoxy
groups or CF, groups.

halogen atoms, 01—04
groups, CN groups, Noz

6. The method according to claim 5 wherein the
compound is selected from the group consisting of
4-cyanopyrrole-2-thiocarboxamide; 4-bromo-2-(p-chloro-
phenyl)-1-(ethoxymethyl)-5-(trifluoromethyl)pyrrole-3-
thiocarboxamide; 4-bromo-2-(p-chlorophenyl)-1-(ethoxy-
methyl)-N—methyl-S-(trifluoromethyl)pyrrole-s-thiocarb-
oxamide; and 4-(2,3-dichloropheny1)pyrrole-a-thiocarb-
oxamide. a

7. The method according to claim 4 further
comprising the simultaneous or sequential addition of
an insecticidally or acaricidally effective amount of
one or more other biological chemicals.

8. A method for protecting growing plants
from attack by insects and acarina which comprises

= ¢ L M s x




- 25 - EXAMPLE 5 Preparati on of

2,4,5-Tribrono-| - et hyl pyrrol e-3-thi o- carboxam’M
[err] Di i sopropyl et hyl'am ne ﬁi]fssjtxeet rrm)l ),
-tribrono-1-net hyl pyrrol e-3-carbonitrile (2.16 g”"I,’”,"I”””“‘m"

- 57 =

applying to the foliage of said plants or to the soil
or water in which they are growing an insecticidally or
acaricidally effective amount of a compound having the
structural formula | '

X
Y W
/N
Z
R

wherein W, X, ¥, Z and R are as described in claim 4.

9. The method aécordihg to claim 8 wherein the
compound is applied to the plants or soil in which they
are growing at a rate 'of about 0.100 kg/ha to 4.0
kg/ha. ' : '

_ 10. A cdmpos_ition for controlling insects and
acarina comprising an agronomically acceptable carrier
and an insecticidally or acaricidally effective amount
of a compound having the structural formula '

K
Y W
N:

Z |
R

wherein W, X, ¥, 2 and R are as described in claim 1.

-

T



6 mmol) and pyridine (10 nL) are added to condensed 15 hydrogen sulfide in
a pressure tube at -78 C. The tube I s sealed and the reaction m xture
is stirred for 5 days at roomtenperature. The-reaction mxture is then
concentrated _in vacuo to obtain a residue. Chronato- graphy of the
resi due 84¥Ag25PPi ca gel and a_ﬂ;;;zg__hexanes#e%h acetate mixture gives
the title product - as a yellowsolid (0.47 np 100. 5-102C dec.).

R ||

PYRROLE THIOCARBOXAMIDE INSECTICIDAL, AND
ACARICIDAL AGENTS

ABSTRACT OF THE INVENTION
There are provided pyrrole thiocarboxamide
compounds which are useful for the control of insects
- and acarina. Further provided are compositions and
methods comprising those compounds for the protection
of plants from attack by insects and acarina.




[err] ' . . 26 - Boa-2 3003

m xt ghe of D, 3- dlchlorobenzaldéhyde (17 5 g, 0.1 nol), triethyl

phosphohoacetate (22. qhgsmgﬁggB&nRe l'ithiumchloride (5.1 g, 0.12 nol)
~and triethyl am n nDI) in acetonitrile is stirred at 5

roomtemmrmureforlj ed with a wa-

AT H
AN {
§

.

3 p.grd ........ (o paged .. |
: paged '.'.'.'.‘.'.‘.‘."'"]i'%'*“d . ;
tpaged ... topaged ..., ;

M r/-!i
shaged

Veserarai:

e sttt e et
e et g i e %
R H ‘- : 3

PYRROLE THIQOCARBOXAMIDE INSECTICIDAL AND

ACARTICIDAL AGENTS

10

In spite of the commercial insecticides and
acaricides available today, damage to crops, both
growing and harvested, caused by insects and acarina
still occurs. Accordingly, there is ongoing research

15 to create new and more effective insecticides and
acaricides.

It is therefore an object of the present
invention to provide pyrrole thiocarboxamide compounds
wh%ch.are highly effective for controlling insects and

20_ acarina.

It is also an object of the present invention
to provide a method for protecting growing plants from
attack by insects and acarina by applying to the
foliage of said plants or to the soil or water in which
25 they are growing an insecticidally or acaricidally
effective amount of a pyrrole thiocarboxamide compound.

These and other objects of the preéent
invention will become more apparent from the detailed
description thereof set forth below.

30 The present inventidn describes pyrrole
thiocarboxamide compounds which are highly effective
insecticidal and acaricidal agents wuseful for the
control of insect and acarid pests and for protecting'
agronomic crops from attack by said pests.

35 This inventi@n}also relates to insecticidal
and acaricidal pompositions containing those compounds

gThhiStheremaeemehthﬁu

't 6 MAY 937

Date:



ter/ethyl acetate nixture. The organic phase is separ at ed,

washegd wi th water dried over anhydrous - Naferr]SJerr] and concentrated
in vacuo.to give the title product as a yell ow soH-&8+(42—¢)—316——

. EXANPLE -7 Preparation of Ethyl 4-(2.3-dichlorophen rr
car boxyl at e [err] X’LJ)SBIYeetl-?asgeenR laced

M

and methods for using those compounds and compositions
for the control of insects and acarina and for the
protection of growing'or harvested plants from attack
by insects and acarina. .

5 The insecticidal and acaricidal pyrrole
thiocarboxamide compounds of the present invention have
the following structural formula I:

X
10

15 wherein

S
W is CNR1R2?
R,"and R, are each independently hydrogen,
c,~-C, alkyl optionally substituted with one or
20 - more halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,
' NO, groups,
CN groups, .
25 . c,-c, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-¢4 alkoky groups optionally substituted
with one or more halogen atoms;
X is €1, Br, CN, 'NOZ, Q,
30 ' c,-c, alkyl substituted with one or more halogen
atoms, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,

35 CN groups, This is the replacement sheet

Date: 16 MAY 1997



25 Sodi um hydride (3.2 g, 60%in mneral oil) is washed with
petroFeum et her and suspended in tetra- hydr of uran. A m xture of ethyl
2, 3-di chl oroci nnamat e, (E)- (12.25 g, 50 mmol) and tosyl net hyl

i socyani de (11.7 g, 60 mml) in tetrahydrofuran is added to the 30

sodi um hydri de/tetrahydrofuran mxture. Theyreaction m xture is
stirred for 1 hour, quenched with saturated amoni um chl ori de sol ution
and extracted with diethyl et her. The organic extracts are conbi ned,
washed with wat er, dried over anhydrous Na[err]SO[err] and concentrated

in 35 vacuo to obtain acrf-sé gl&kyﬁ’&ﬁﬁ'ﬁ@%ﬁ\ﬁ%aﬁy $8Bstituted
with one or more halogen atoms, or

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

R3
R,

e

10 Rs Rg
R3 and R4 are each independently hydrogen, halogen,
NO,, CN or c,~C, alkyl optionally substituted with
one or more halogen atoms;
15 Rs anﬁ R6 are taken together with the atoms to which
they are attached to form a 5~ or 6-membered
heterocyclic ring céntaining 1 or 2 oxygen atons
and optionally substituted with one oOr more
halogen atoms or C,-C, alkyl groups optionally
20 substituted with one or more halogen atoms;
Y is hydrogen, Cl, Br, CN, Noz' S(O)nT,-Q,
c,-c, alkyl substituted with one or more halogen
atoms, or
phenyl optionally substituted with one or more
halogen atoms, .- ' B

25
NO, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
30 cl-c4 alkoxy groups optionally substituted

with one or more halogen atoms;
%z is hydrogen, Cl, Br, S(O)nT or 01—04 alkyl substi-
tuted with one or more halogen atoms;

T is C,-C, alkyl substituted with one or more halogen
atoms;

This is the replacement sheet
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- 27 -

resi due

using silica gel and a 2:1 hexanes/ethyl
acetgte nmixture gives the title product as a white

1 13 solid (6.5 g) which is identified by [err]H and | [err] C NWMR
spectral " anal yses. 5 - _ EXAVPLE 8 Preparation
of 4-(2.3-Di chlorophenyl) pyrrole-3-carbo- xylic acid

10

15

20

25

30

35

n is an integer of 0, 1 or 2;
R is A, OA or CN;

o) 0

A is hydrogen, CR7, CHRSNHCRQ, CH,5Q,,

C

1

-C

6

alkyl optionally substituted with one to
three halogen atoms,
one tri(cl-c4_alkyl)sily1,
one hydroxy,
one cyano, : _
alkoxy groups optionally

~ one or two 01-04
substituted with one to three halogen
atons,
one C,-C, alkylthio,

one phenyl optionally substituted with one to
three halogen atoms, one to three c1-04
alkyl groups or one to three c,-¢c,
alkoxy groups,

one phenoxy group optionally substituted with
one to three halogen atoms, one to three
¢,-c, alkyl groups or one to three cl—cg
alkoxy groups,

one benzyloxy group optionally substituted on
the phenyl ring with one to three

halogen atoms, one to three 01-04 alkyl

groups or one to three cl-c4 alkoxy
groups, '
one C, -C. alkylcarbonyloxy group optionally

substituted with one to three halogen
atoms, '

one cz--c6 alkenylcarbonyloxy group optionally
substituted with one to three halogen
atoms, '

one phenylcarbonyloxy group optionally sub-

This is the repiacsment sheet
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[err] A m xture of ethyl 4-(2,3-dichlorophenyl)-

pyrrol e-3-carboxylate (5.95 g, 21 mml) and potassium hydr oxi de (6.5 g,
85% 99 ol ) is heated at reflux for 20 6 hours, cooled, diluted with
wat er -and washed with di et hyl ether. The aqueous phase is acidified
wth hydrochloric acid and filtered to obtain a solid. The solid is
washed with diethyl ether and petrol eum et her and dried to give the
title product as a white solid 25 (5.24 g) which is identified by [err]H
and [err] C NWR spectr al anal yses. - 530

stituted with one to three halogen
atoms, one to three cl-c4 alkyl groups

or one to three cl-c4 alkoxy groups,

one cl-cs'alkoxycarbonyl group optionally

substituted with one to three halogen

atoms or one to three C,-C, alkoxy
groups, or -

one benzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to

three halogen atoms, one to three °1'c4

10 alkyl groups or one to three c,-C,

alkoxy groups,

cs-cs_alkenyl optionally substituted with one to
three halogén atoms or one phenyl group, or
C,-C. alkynyl optionally substituted with one to

- three halogen atoms or one phenyl group;

6 alkyl or Cy;-C, cycloalkyl each optionally

substituted with one to three halogen atoms,

15
R7 is cl—c
one hydroxy,

one cyano,

20 one or two C.-C, alkoxy groups optionally

1 4
substituted with one to three halogen
atons,
17C4 alkylthio,

one phenyl group optionally substituted with

one C

25 one to three halogen atoms, one to three
cl-c4 alkyl groups or one to three cl-c4
alkoxy groups,

one phenoxy group optionally substituted with
- one to three halogen atoms, one to three

30 01-04'alky1 groups or one to three C,-C,

alkoxy groups, _
one benzyloxy group optionally substituted on
the phenyl ring with one to three

halogen atoms, one to three c,~C, alkyl

This is the ropiacement sheet
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- 28 - EXAMPLE 9 Preparation of
4-(%,3-chhlorophenyl)pyrrole-3-carbo- xam de

groups or ome to three c,-C, alkoxy
groups,

one c1-06 alkylcarbonyloxy group optionally
substituted with one to three halogen
‘atoms, “

one cz-c6 alkenylcarbonyloxy group optionally

substituted with one to three halogen
atoms,
one phenylcarbonyloxy group optionally sub-

10 stituted with one to three halogen

atoms, one to three cl-c4 alkyl groups

or one to three cl-c4 alkoxy groups,

one cl--c6 alkoxycarbonyl group optionally

substituted with one to three halogen
15 : atoms or one to three cl-c4 alkoxy
groups, or

one benzyloxycarbonyl group optionally sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three C,-C,

20 alkyl groups or one to three 01-04
alkoxy groups,

C,-Cg alkenyl optionally substituted with one to

three halogen atoms or one phenyl group,

C;=Cq alkynyl optionally substituted with ome to

25 three halogen atoms or one phenyl group,
phenyl optionalli-substituted with one or more

halogen atoms, 01-04 alkyl groups, cl-c4
alkoxy groups, phenoxy groups, 01-04 alkyl-

thio groups, tri(cl-c alkyl)silyl groups,

4
30 01—04 alky;sulflnyl groups, cl-c4 alkylsul-
fonyl groups, CN groups, N02 groups or CF3
groups,
phenoxy optionally substituted with one or more

halogen atons, 01-04 alkyl groups, cl-c4
3 ' alkoxy droups, cl-c4 alkylthio groups,
> This is the replacement sheet
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[err] ' A m xture of 4-(2,3-dich|orophenyl)pyrrdle-

3-cakboxytic acid (2.43 g, 9.5 mmol) and triethyl am ne (7 mL, 50 nmol)
in tetrahydrofuran is stirred for 15 15 mnutes at room tenperature and
concentrated in vacuo to obtain a residue.- A m.xture of the residue,

t hi onyl " chloride (2.77 m., 38 mmmol) and N, N-di rret hyl f or mam de

(0:73 mL, 9.5 mml) is stirred overnight at room t enperature and
concentrated in.vacuo to obtain a 20 yellowoil. The oil is added to a
concentrated amoni a solution and stitred for 1 hour. This m xture
IS filtered to give a solid. The solid is washed with wat er ,
dried and chromat ographed using silica gel and a 4:1 hexanes/ et hyl
acetate m xture to obtain the title 25 product as a white solid (1.6 g, np
185[err]-190[err] O. tri(c.-c . a¥xi9s8398Nt igd he pr £,
but substituting the aggéogriéte gn?ng ?grag%m#?%f t%ga%4 q?o oW ng
conpounds are obt ai ned: §glfinyl groups, cl-c4 alkylsulfonyl groups,

CN groups, Noz groups or CF

5 groups,
l1- or 2-naphthyl, '

2-, 3-, or 4-pyridyl optionally substituted with

> one to three halogen atoms,

€,-C¢ alkoxy optionally substituted with one to
three halogen atoms, or

C,-C, alkenyloxy optionally substituted with one
to three halogen atoms: '

10 Rg is hydrogen or cl-c4 alkyl:;
Ry is C,-C, alkyl optionally substituted with one to
three halogen atoms,

phenyl optionally substituted with one to three
halogen atoms, CN groups, N02 groups, cl-c4

15 alkyl groups, 'cl-c4 alkoxy groups or CF3
groups, '
- 2= or 3-thienyl, or
2~ or 3-furyl:;
S . T T S, O
Q; 18 C-Rygr C-ORy,, C-NR ,R;5r P(ORy,),, C-NRy R,y
?R15 |
C-AlRla,
25 e . L
: 19 19
‘\\<<;jifzf ‘\\<<;;§Z//
N N— |
Rao Rao
- 30 CN, '

C,-Cg alkyl optionally substituted with one or
more halogen atoms, CN groups or phenyl
groups, or.

phenyl optionally substituted with one or more

35
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- 29 - [err]

.ﬁ
~

‘halogen atoms, cl-c4 alkyl groups, Cl-c4

alkoxy groups, CN groups, NO2 groups, CF3

groups or NR,,R,, groups;

A, is O or s;

1
5 R,q 18 C,-C; alkyl or phenyl;
R11 is cl-c6 alkyl; .
R12 and R13 are each independently hydrogen, cl-c6

alkyl or may be taken together with the atom to

which they are attached to form a 5- to 7-membered

ring; '
14 1s C,-C, alkyl;
5 1S hydrogen, cl-c

10

W

4 alkyl or may be taken together

with either Ry OF Ryg and the atoms to which they

are attached to form a 5- to 7-membered ring

15 optionally substituted with one or two c,-C, alkyl

groups:;

R16 and R17 are each independently hydrogen or 01-04
. alkyl:
R18 is cl-c4 alkyl or when taken together with R15 and

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

to 7-membered ring optionally substituted with one

or two cl—c alkyl groups;

4

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

: alkyl or when taken together may form a ring

25 wherein R19R20 is represented by =—CH=CH-CH=CH-;
: and

R21 and R22 are each independently hydrogen or cl-c4
- alkyl;
with the proviso that when W is on the 2- or 5-position
30 of the pyrrole ring, then R is other than H.
Preferred formula I insecticidal and acari-
cidal pyrrole thiocarboxamide compounds of the inven-
tion are those wherein

s

35 W is CNR,R,:
This i the repimcement shest
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EXAMPLE 10
car boxam de

10

15

20

25

30

35

Preparation of 4- (2, 3-Di chl orophenyl ) pyrrole-3-thio- 15

R, and R, are each independently hydrogen or C
alkyl;
X is Q or phenyl optionally substituted with one or

more halogen atons,

1 "4

NO, 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;?

¥ is hydrogen, Cl, Br, CN, N02 or CFS;
Z is hydrogen, Cl, Br or CF3;
R is A or CN;

0

A is hydrogen, CR7 or

C,~C¢ alkyl optionally substituted with one to

three halogen atoms,

one cl-c4 alkoxy group,'

one cyano,

one C_-C_. alkylcarbonyloxy group,

one bznz§lcarbonyloxy group, Or -
one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen atoms
or one c,-c, alkyl group; and
R, is phenyl optionally substituted with one or more
halogen atoms, cl-c4 alkyl groups, cl-c4 alkoxy

groups, CN groups, NO, groups or CF, groups.

2
This is the replacément sheet
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[err] 30 A mixture of 4-(2,3-dichlorophenyl)pyrrole-

3-carboxanmi de (0.98 g, 3.8 mml) and 2, 4- bi s(4- net hoxy- phenyl) -1,
3-dithia-2, 4-diphosphetane-2, 4-disulfide . (0.77 g, 1.9 mol) in
tetrahydrofuran is heated at , - 30 -

- 10 -

More preferred compounds of the present
invention are illustrated by formula II and formula

IXII:
5 , Y W
N X
R
10
(115
wherein
s
13w is cNr R,; |
R1 and R2 are ‘each independently hydrogen or cl-_-c4
alkyl:; _
X is Q or phenyl optionally substituted with one or
more halogen atoms,
- 20 NO, groups,
CN groups, _
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, oxr
Cl-c4 alkoxy groups optionally substituted
25 with one or more halogen atoms:
Q is
30 i
0j><:O
F F
Y is hydrogen, Cl, Br or'CFS;
35

Z is Cl, Br or CF3; and

This is the replascement sheet

pate: | B MAY 097



reflux for 75 minutes, cooled and concentrated in vacuo 'to obtain a
resi due. ,Chromatography of the residue using silica gel and a 1:1

hexane/ et hyl acetate m xture gives the titie produet——as—a—yeJ—J—eMeLLd
(0.54 g; 'np 128[err]-132[err] C). Usi n sentlall t he
sane procedure, but using the appropri ately substit la“d )
carboxylic am de, the foll ow ng corrpounds are obt ai n¢ " Il II

- 11".‘

‘alkyl substituted with one C -

R is hydrogen or C 1

1" 6

C 4 alkoxy group.

The present invention also. relates to novel

5 .pyrrole thiocarboxamide compounds having the structural
formula '
X
Y w

10

N

Z

R

i5 wherein W, X, ¥, 2 and R are as described hereinabove

for formula I with the proviso that when W is on the
3-position of the pyrrole ring and X is on the 4-posi-
tion of the pyrrole ring and Y, Z and R are each
hydrogen, then X is other than 2- or 3-chlorocphenyl:;
20 and with the proviso that when W is on the 2- or
5-position of the pyrrole ring, then R is other than H;
and with the further proviso that when Rl and R are
both H, then X and Y are other than phenyl optlonally
substituted with one or more halogen atoms,
25 - No, groups,
CN groups,
cl-c4 alkyl groups optionally substltuted with one
or more halogen atoms, or
cl—c4 alkoxy groups optionally substltuted with
30 one or more halogen atoms.
' Exemplary of halogen hereinabove are fluo-
rine, chlorine, bromine and iodine.
aAdvantageously, the present invention pro-
vides a method for controlling insects and acarina by

35 contacting said insects and acarina, their breeding

This is the rev!m'%at shoet
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[err]_ 20 25 30.

- 12 =

grounds, food supply or habitat with an insecticidally
or acaricidally effective amount of a formula I,
pyrrole thiocarboxamide compound, provided that when W
is on the 2~ or 5-position of the pyrrole ring, then R
is other than H. o
The present invention also provides a method
for protecting growing plants from attack by insects
and acarina by applying to the foliage of said plants
or to the soil or water. in which they are growing an
10 insecticidally or acaricidally effective amount of a
formula I, pyrrole thiocarboxamide compound, provided
that when W is on the 2~ or s-position of the pyrrole
ring, then R is other than H.
In practice generally about 10 ppm to 10,000
15 ppm and preferably 100 ppm to gbout 5,000 pp;n of a
formula I pyrrole thiocarboxamide compound, dispersed
in water, or another liquid cﬁrrier, is effective when
applied to the plants, the crops or the soil in which
said crops are dgrowing to protect said crops from
20 attac}: by insects and acarina.
. The formula I compounds of this invention are
also effective for controlling insects and acarina,
“when applied to the'foliage of plants and/or to the
soil or water in vwhich said plants are growing in
25 sqfficient amount to pro?ide a rate of from about 0.100
kg/ha to 4.0 kg/ha of active ingredient.
While the compounds of this invention are
effective for controlling insects and acarina when
_ employed alone, they may also be used in combination
with insecticidally and acaricidally effective amounts
30 of one or more other biological chemicals. For exam-
ple, the formula I compounds of this invention may be
used effectively in conjunction or combination with
phosphates, carbamates, cyclodienes, endotoxin of

35 bacillus thuringiensis (Bt), phenol tin compounds,

This is the replac_e"me'ht sheet
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- 31 - EXAMPLE 11 Preparation of Methyl
4- br ono- 25 (p- chl or ophenyl ) - 5- (trifluoronethyl) pyrrole-3-carboxyl ate

- 13 -

pyrethroids, formamidines, chlorinated hydrocarbons,
benzoylphenyl ureas and the like.
| " _-The compounds of the invention may be formu-
lated as emulsifiable concentrates, flowable concen-
trates, or wettable powders which ‘are diluted with
water or other suitable polar solvent, generally in
situ, and then applied as a dilute. spray. Said com-
pounds may also be formulated in dry compacted gra-
nules, granular _formulations, dusts, dust conceni:rates,
10 'suspéﬂ'é'i'én concehtrat'es, microemulsions and the 1like
all of which lend themselves to seed, soil, water
and/or foliage applications to provide the requisite
plant protection. Such formulations include the
compounds of the invention admixed with inert, solid or
L5 liquid diluents. ' |
For example, wettable powders, dusts, and
dust concentrate formulations c¢an 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,
20 diatomaceous earth, kaolin, attapulgite, or the 1like,
about 1% to about 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
25 the 1ike. ' | |
A typical emulsifiable concentrate can be
prepared by dissolving about 15% to about 70% by weight
of a pyrrole thiocarboxamide compound in about 85% to
about 30% by weight of a solvent such as isophorone,
30 toluene, butyl cellosolve, methyl acetate, propylene
glycol monomethyl ether, or the like and dispersing
therein about 1% to 5% by weight of a nonionic sur-

factant such as an alkylphenoxy polyethoxy alcohol.

» This is the replmcement sheet

1 5 MAY 597

Date:



[err] .. - Bromine (2.3 nm, 43.7 mvol) is added to-a

solution of nethyl 2-(p-chlorophenyl)-5-(trifluoro-

met hyl ) pyrrol e-3-carboxylate (8.44 g, 29.2 mol) and 20 sodium acetate
(3.6 g, 43.7 mol) in acetic acid. The reaction mxture is stirred for
30 mnutes, diluted with-a 0.4 wt/wt % sodium sulfite solution and
extracted with diethyl ether. The orgaridc =extracts are conbi ned,

washed with saturated sodi um hydrogen carbonate solu- 25 tion, dried
over anhydrous NaJ[err]SdJ err] and.concentrated in vacuo to obtain an
oil which solidifies to give the title product as a solid (9.2 g) which
is identified by 1 ~Cerfain fumyla ghycompeppfle Q¥R Yredryention

anal yses. wherein X is CN; ¥, 2 and R are hydrogen and W is as
described above may be prepared as shown in Flow
Diagram I.

5
FLOW DIAGRAM I
NC . '
10
[\ +  HNRR, ——>
\~ ceclg
L U C1V)
15 NC |
2,4-bis(4-methoxyphenyl)-1,3-
[\ ~ dithia-2,4-diphosphetane-2,4-
N C-NR;R; disulfide -
- ll : >
L
20 (V)
NC
[\
25 '
L
G P
30
' 2-Trichloroacetylpyrrole-4—carbonitrile is

reacted with at least about one molar equivalent of a
formula IV amine compound to give a formula V 4-cyano-
pyrrole-2-carboxamide compound. The formula V interme-

35 diate is then reacted with at least about one molar

This is the replacement sheet
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30 - 32 -
EXAMPLE 12 Preparation of Methyl 4-brono-2- (p-chlorophenyl)-1-
(ethoxymethyl) -5- (trifluoromethyl) pyrrole-3-carboxylate

- 15 =

equivalent of a reagent capable of introducing the
thioxo group, such as . 2,4-bis(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane-2,4~disulfide, to give the
desired 4-cyanopyrrole-2-thiocarboxamide of formula I.

5 _ Other insecticidal and acaricidal compounds
of formula I may be prepared as shown in Flow Diagram
II. -
FLOW DIAGRAM II
10 0
X x|
Y CN Y C-NH»
+ HaOa + NaOH ‘_—_é
N~ N
Z 8 z l
13 R R
(VID | | (VIID)
. ) .
2,4-bis(4-methoxyphenyl>-1,3~ % ” |
20 dithia-2,4-diphosphetane-2,4~ Y C-NH,
disulfide _
N
Z
R
25 _ _ (1
The appropriately substituted formula VI
cyanopyrrole is reacted with an excess of hydrogen
peroxide and sodium hydroxide to give the appropriately
30 substituted formula VII pyrrole carboxamide. The
intermediate formula VII compound is then reacted with
at least about one molar equivalent of a reagent
capable of introducing the thioxo group, such as
2,4-bis(4-methoxyphenyl)-1,3~dithia-2,4~-diphosphetane-
35
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[err] A nixture of nethyl 4-brono-2-(p-chloro-
phenyl) -5- (trifluoromnethyl)pyrrole-3-carboxylate (9.2 20 g, 24.1

mrol ), potassium carbonate (4.96 g, 36 mmol) and chl oronet hyl et hyl
ether '((3.3 nL, 36 mmwl) is stirred at roomtenperature for 21 hours,
treated with pot assi um carbonate (4.9 g) and chl'oronet hyl et hyl

ether (3.3 nL), stirred for 1 hour, treated with 25 potassium carbonate
(4.9 g and chloronethyl ethyl

- 316 -

2,4~-disulfide, to give the appropriately substitﬁted
formula I pyrrole thiocarboxamide compound.
Certain insecticidal and acaricidal 4-(substi-
tuted phenyl)pyrrole-3-thiocarboxamide compounds of
5 formula I may be prepared as shown in Flow Diagram III.

FLOW DIAGRAM 111
0 . '
& L i
X

H + CHyCH,O0CCH,P(OCH,CHgd, + LiCl +

(VIIID
0
(IX)
X COaCHaCH3
| ' > Y
| | I
(XD
25
1., tricC,;-C, alkyldamine
2. S0Cl,, N,N-dimethyl-
formamide
' A COeH 3. HNRyR,
M*OH™ (IV) S
30 — [/ \
N
I
H
(X1)
35
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ether (3.3 nL) stirred for 3 hours, diluted with water and extracted
with:di ethyl ether. The conbi ned organic extracts are washed with

wat er, dried over anhydrous MySO err] and concentrated in vacuo to
obtaifithe title 30 product as a brown oil (13.1 g) which is used in the
next step wi thout further purification. '

- 33 - EXAMPLE 13 Preparation of

4- Br onp- 2- ( p- chl orophenyl ) - 1- (et hoxy- nmet hyl )
-5-(trifluoronethyl)pyrrol e-3-carboxylic .agd -

FLOW DIAGRAM III (Continued)

f
5. X C-NRjRp 2 4-bis(4-methoxyphenyld-1,3-dithia-
U 2,4-diphosphetane-2,4-disul fide .
N
N
H -
10
(XIID
F
15 2/_ \§
N
l
_H
(1>
20
wherein
X is Q or phenyl optionally substituted with one or
more halogen atoms,
NO2 groups,
25 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;
30 M is an alkali metal; and | _
Q, Rl and R2 are as described hereinabove for formula
I.
The appropriately substituted formula VIII
benzaldehyde is reacted with at least about one molar
35 equivalent each of triethyl phosphonocacetate, lithium
| Tris 6 the rapiscement sheat
1 g MrY o9
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[err] A mxture of nmethyl 4-brono-2-(p-chloro-

phenyl ) -1: (et hoxynmet hyl )-5-(trifl uoronethyl)pyrrol e- 3-carboxyl ate
(13.1.g).and potassium hydroxide (3.12 g, 15 85% 48 mmol) is stirred at
room tenperature for 20 hours, stirred at reflux for 2 hours, diluted
with wat er, washed with diethyl ether, acidified to pH 4 with 1IN
hydrochloric acid and filtered to obtain a solid. The solid is washed
with water and petroleum 20 ether and dried to give the title product as a
white solid (6.45 g) which is identificeqgby H NVR spectra

anal ysi s.

chloride and triethylamine to give the appropriately
substituted ethyl cinnamate of formula IX. The formula
IX cinnamate is reacted with at least about one molar
equivalent of a strong base such as sodium hydride and
at least about one molar equivalent of tosylmethyl
isocyanide to give a formula X ethyl 4-(substituted
phenyl)pyrrole-3-carboxylate which is hydrolyzed with
an alkali metal hydroxide such as potassium'hydroxide
to give a formula XI 4-(substituted phenyl')pyrrole-s-
carboxylic acid. The formula XI carboxylic acid is

1o

reacted with an excess of a tri(cl-c alkyl)amine to

form a first mixture. The first mi'.:ture is reacted
with an excess of thionyl chloride and at least about
one molar equivalent of N,N~dimethylformamide to give a
15 second mixture. The second mixture is reacted with an
excess of a formula IV amine compound to give the
formula XII 4-(substituted phenyl)pyrrole-3~-carboxamide
and reacting the formula XII carboxamide with a reagent
capable of introducing the thioxo group, such as
20 2,4-bis(4-methoxyphenyl)~-1,3-dithia~2,4~-diphosphetane-
2,4~disulfide, to give the desired insecticidal and
acaricidal 4-(substituted phenyl)pyrrole-3-thiocarbox-
amide of formula I.

Preparation of 1-substituted  formula I
pyrrole thiocarboxamide compounds can be achieved by
23 reaction of the appropfiately substituted formula I
_pyrrole thiocarboxamide having R as hydrogen with an '
alkylating or acylating agent in the presence of an
alkali metal alkoxide or hydride.  For example, a
: formula I pyrroie thiocarboxamide, wherein R is hydro-
30 gen and W, X, Y and Z are as described for formula I

above, is reacted with an appropriate alkylating agent
such as a C,-C, alkylhalide in which the alkyl group is
straight or branched and is optionally substituted with

from one to three halogen atoms, one hydroxy, one
35 . . |
This is the replacement sheet
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EXAMPLE 14 25 Preparation of 4-Brono-2-(p-chlorophenyl)-1-(ethoxy-
met hyl ) - N-nmet hyl -5-(trifl uoronet hyl) pyrrol e-3-thi o- car boxam de
[err] *

cyano, one C,~C, alkoxy, one C,-C, alkylthio, one
phenyl group optionally substituted with from one to
three halogen atoms, or one benzyloxy group optionally
substituted with from one to three halogen atomé, and
an alkali metal alkoxide such as sodium or potassium
t-butoxide. This reaction provides a pyrrole thiocar-
boxamide having the same substituents as the starting
material, but in addition is substituted on the nitro-
gen with a Ci-c6 alkyl group optionally substituted as
described above. This reaction may be illustrated as

follows:

10

Y H : _
alkylhalide, KO-t-Bu

~,
>

=7 e
H - R
wherein W, X, Y and Z are as described for formula I
above and R is ¢,-C, alkyl optionally substituted as
20 described above. In a similar reaction cyanogen
bromide is substituted for the alkylhalide and yields
the formula I pyrrole thiocarboxamide having a carbo-
nitrile, rather than an“alkyl group on the l-position.
Advantageously, the above-described alkyla-
25 tion procedure of the formula I pyrrole thiocarboxamide
compounds in which R is hydrogen may alsoc be applied to
the preparation of formula I pyrrole thiocarboxamides

having an N-C,-C, alkenyl or N-C,-C, alkynyl substi-

6
tuent. This substitution is obtained by simply sub-
30 stituting a c,-C, alkenyl halide or C,-C, alkynyl
halide for the c¢,-C_ alkyl halide in the above-

1l 76
described reaction.

In a similar manner, preparation of 1-
acylated pyrrole thiocarboxamides may be achieved by
35 the reaction of an appropriately substituted formula I _ '
This is the replacement shee
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- 34 - | sobutyl chloroformate (0.3 nL, 2.3 nmol) is
added to a m xture of 4-brono-2-(p-chlorophenyl)-1-

(et hoxynet hyl)-5-(trifluoronethyl)pyrrol e-3-carboxylic acid (0.83 g, 2
mmol ) ‘and triethylamne (0.33 nL, 2.3 5 mml) in tetrahydrofuran at O
C. The mxture is stirred for 1 hour at O [err]C, treated with a 6
wt / wt % nmet hyl am ne solution (10.6 g, 20 mol ), stirred at room
tenperature for 2 hours and diluted with a diethyl et her/ wat er

m xture. The organic phase is separated,_ L} Jdried over anhydr ous

Na[err] SO err], concentrated I n vacuo,

pyrrole thiocarboxamide wherein R is hydrogen with an
acylating agent in the presence of an alkali metal
alkoxide. Acylating agents such as C,-C¢ alkyl or
C,-C, alkenyl acid chlorides, substituted C,-C¢ 2alkyl
5 or C,-C, alkenyl acid chlorides, benzoyl chloride,
substituted benzoyl chlorides, phenylchloroformate,
substituted phenylchloroformates, cl-c6 alkyl or cz—c6
alkenylchloroformates, substituted cl-c6 alkyl or cz-c6
alkenylchloroformates, N-substituted carbamoyl chlo-

rides and the like may be employed. The reaction may

10
be illustrated as follows:
0 X
X _
Y W || Y W
R?C Ry
15 7N MOCC,~C, alkyl) 77N
l -
H - 0=C-=R;

wherein xl is halogen, M is an alkali metal and W, X,
Y, Z and R7 are as described hereinabove for formula I.
20 © Formula I pyrrole thiocarboxamide compounds-f
wherein R is cnsz1 may be prepared by reac?ion of the
. appropriately substituted formula I pyrrole thiocarbo-
xamide having A as chloromethyl with an alkali metal
salt of an SQ1 compound in the presence of a base. And
25 formula I pyrrole thiocarboxamide compounds wherein R
is CHRSNHC(O)R9 may be prepared as shown below.

X X
Yo M 1. Base Y W
30
27N 1 I 7N 0
| 2. Rg-CNHCHOCCH,
H | Rg~CHNHC-R
(1) - Re (1)
35
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diluted with tol uene and concentrated in vacuo to . obtain a liquid. A

m xture of the liquid in tetra- hydrofuran is treated with 2,

4- bi s(4- et hoxyphenyl ) - 1, 3-di t hi a- 2, 4-di phosphet ane- 2, 4-di sul fi de
(0.40 g, 1 15 mol), heated at reflux for 2 hours, concentrated in

vacuo and chromat ographed on silica gel !AQE a4l hexane/ et hyl acetate
m xture to obtain the title product as yel l ow gum (0.3 g) which is

i dentified by [err]]H and [err]C NWR spectral anal yses. 20

Using essentially the sane procedure, but substituting

di et hyl am ne for methyl agi - : - or le)  -4h3 o
(et hoxyret hyl ) -N,N—dinet%??ggyégggaggy' 1-h41okBtHY %QQ%G&Q thiio
(trifluoronet hy¢apheramnddest wHcfixawdd d& imRbbbs negeparedaagy \FHWBw
gum 25 below. EXAMPLE 15 I nsecticide and acari ci de
eval uati ons . The follow ng tests show the efficacy of the

conpounds as insecticides and acarides. The evalua- 30 tions are

conducted with sol utions #f test conpounds di ssol ved or di 2persed in

50/ 50 acet &ne/ wat er X s, H The tpgK Xgdnpound is t ecii erial

di ssol ved or di spe (n sai d acetererwater—nrxteres in ¢\ ci ent

anount to provide the &ptrations sety forEn i TBKl e 35 bet ow.

. N 0 : 7 N
Sn o L
Rg-CHNHC-Rq | | CHaX
0 (1) | | (I

In order to facilitate a further under-
standing of the invention, the following examples are
presented primarily for the purpose of illustrating

15 more specific details thereof. The examples generally
utilize the above reaction schemes and also provide
further means for preparing even more compounds of the
present invention which are not specifically described
above. The invention should not be deemed limited by

20 the examples as the full scope of the invention is
defined in the claims.

BXAMPLE 1
25 Preparation of 4-Cyanopyrrole-2-carboxamide
| NC | | NC\ |
/ \. + NHy; ——— \2277§L\\
- 30 N ﬁCp13 _ ~ N ﬁ—NHa
oo yoo

A solution of 2-trichloroacetylpyrrole-4-
35 carbonitrile (20 g, 84.2 mmol) in methanol is treated

This is the replacement sheet
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- 35 - Al'l concentrations reported herein are in

terns of active ingredient. Al tests are conducted in a | aboratory
mai ntai ned at about 27[err]C. The rating system enpl oyed is as
fol | ows: 5 Rating System

- 22 -

with ammonia (51 mL), -stirred at room temperature for
30 minutes and diluted with water. The agqueous mixture
is filtered to obtain the title product as a white
solid (7.0 g, mp 253°-256%C).

(¥]

EXAMPLE 2
Preparation of 4-Cyanopyrrole-2-thiocarboxamide

OCH4

10

NC SQP NC

.S/\,S
/ \ + \p” ' 5 [\
C-NH, : C-NH
15 ;lq i 2 \\S r‘q 1 2
o0 w3

) H3CO

20 A mixture of 4—cyanopyrroie-2-carboxamide

(1.35 g, 10.0 mmol) and 2,4~bis(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane~2,4~disulfide (4.0 g, 9.9
mmol) in toluene is heated at 100°c for 4 1/2 hours,
diluted with tetrahydrofuran and heated at reflux for

25 20 minutes. The reaction mixture "is then cooled and
concentrated in vacuo to obtain a residue. Chromato-
graphy of the residue wusing silica gel and a 4:1
hexanes/ethyl acetate mixture gives the title product
as a yellow solid (0.9 g, mp 253°C dec.).

30

35 This is the repl’aeemem sheet
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0 = no effect 5 = 56-65% ki | | 1 = 10-25% ki |

6 = 66-75%Kkill 10 2 = 26-35% ki | | 7 = 76-85% ki | |

3 =.36-45% kil | 8 = 86-99% ki | | 4 = 46-55% ki | |

9 = 100% ki I | - = not eval uated 15
The test species of insects used in the present eval uati ons
along with specific test procedures - are described bel ow

Spodoptera eridania 3rd instar |arvae, southern arnmny- wor m 20 :

A sieva |im bean | eaf expanded to 7 to & &g - in length is dipped in
the test suspension wth agita- tion for 3 seconds and placed in a
hood to dry. The |l eaf is then placed in a 100x10 mm petri dish

cont ai n- ing a danp filter paper on the bottomand 10 3rd instar 25
caterpillars. The dish is naintai ned fERAMPERYE before observati ons

are made 3lft[rgfb%g biratseiiiced el eoflifilm Pro— (p-cRiYrd MR ERS £ S0 P lthbily-
methzl) -(tr1f1uorometh11)pzrrole-s-carhoxamlde

+ Hp0p + NaOH ——s

10

/ \

15 - Fgt N
l C1
CHa0CH,CH, -

2 mixture of 4-bromo-2-(p-~chlorophenyl)-i-
(ethoxymethyl) -5~ (trifluoromethyl) pyrrole-3-carbo-
nitrile (4.07 g, 10 mmol), sodium hydroxide (0.8 g, 20
mmol) and 30 wt/wt% hydrogen peroxide solution (7.2 mL,
70 mmol) in methanol is stirred at room temperature for

20

7 hours, treated with sodium hydroxide solution (0.8 ¢
NaOH in 5 mL of Hzp) and 30 wt/wt% hydrogen -peroxide
solution (7 mL), stirred at room temperature overnight,
heated at 40°C for 8 hours and diluted with water. The
aqueous mixture is filtered and the filter cake is

25

washed with water and heptane and dried to give the
title product as a white solid (3.7 g) which is identi-

30 . 1 i3

fied by “H and C NMR spectral analyses.
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Tetranychus urticae (OP-resistant strain), 2-spotted 30 spider mte

Sieva lim bean plants with prinmary | eaves expanded to 7 to 8 cmare
sel ected,and cut back to one pl ant per pot. A snmall piece is cut from
a | eaf.-taken fromthe main colony and placed on each | eaf of the
test plants. This is done about 2 hours before 35
- 36 -
- 24 =
BXAMPL,E 4

Preparation of 4-Bromo-2~ (p~chlorophenyl)-l—-ethoxy-

methyl)-5-(trifluoromethyl)pyrrole-3-thiocarboxamide

5 | - - OCHg

%
VAR
) S —_—
o’

A P

10 N

I
15
|
- CHo0CH,CH,
20 2 nixture of 4-bromo-2-{p-chlorophenyl)-1-

(ethoxymethyl)~-5-(trifluoromethyl)pyrrole-3-carboxamide

(3.9 g, 9.2 mmol) and 2,4-bis(4-methoxyphenyl)-1i,3-

dithia—z,4-diphosphétane-2,4-disu1fide (5.7 g, 14.1

~ mmol) in acetonitrile is heated at reflux for 6 hours,

25 cooled and concentrated in yacuo to pbtain a residue.

Chromatography of the residue using silica gel and a

4:1 hexanes/ethyl acetate mixture gives the title
product as a yellow solid (1.5 g, mp 1630—17200).

30

35 | | This is the replacement sheet
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treatnment to allow the mtes to nove over to the test plant and to | ay
eggs.. The size of the cut piece is varied to obtain about 100 mtes
per leaf, At the tine of the treatnent, the piece of |leaf used to
transfer 5 the mtes is reoved and di scarded. The mte-infested

plants are dipped in the test formulation for 3 seconds with agitation
and set in the hood to dry. Plants are kept for 2 days before estimates
of adult kill are made. 10 Hel i ot his virenscens, 3rd instar

t obacco budworm Cotton cotyl edons are dipped in the test
formul ation and allowed to dry in a hood.” Wferf dry, each is cut into
quarters and ten sections placed 15 individually in 30 nL plastic nedicine
cups contai ni ng ab5to7 mlong piece of danp dental w ck. One 3rd
instar caterpillar is added to each cugg % %r dboard lid is placed
on the cup. Treatnents .are nalntalned days bef ore nDrtallty
counts and esti HFEEPRIS RYIPY :

D brotic unde0|§3§ﬁ@§ghgdymmuch 3rd i nst ar southefn-

S
5 I
Br CN Br C-NH,
5, — %
Br N Br . Br N Br
l l
10 CH4 CHy

Diisopropylethylamine (1.1 mL, 6 mmol),
2,4,5-tribromo~i1-methylpyrrole-3-carbonitrile (2.16 g,

6 mmol) and pyridine (10 mL) are added to condensed

15 hydrogen sulfide in a pressure tube at -78°Cc. The tube
is sealed and the reaction mixture is stirred for 5
days at room temperature. The reaction mixture is then
concentrated in vacuo to obtain a residue. Chromato-
graphy of the residue using silica gel and a 4:1
hexanes/ethyl acetate mixture gives the title product

as a yellow solid (0.47 g, mp 100.5 =102 C dec.).
_ EXAMPLE 6
Preparation of Ethyl 2,3-dichlorocinnamate, (E)-
0
25 0 0
H
+ CH4CHo0CCH,P(OCH,CHydYp, ——s
cl | : |
Cl
0
30 “
X~ COCH,CH
Cl
Cl1 . . o -
35 _ This is the repiacemient sheet
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corn rootworm One cc of fine talc is placed in a 30 nL 25

w de-smoput-h screwtop glass jar. One nL of the appro- pri ate acetone
test solution is pipetted onto the talc so as to provide 1.25 ng and
0.25 ng of active ingre- dient per jar. The jars are set under a
gentle air flow until the acetone is evaporated. The dried talc 30 is
| oosened, 1 cc of millet seed is added to- 8&rve as food for the

i nsects and 25 nL of noist soil is added to each jar. The jars are

- capped and contents tho- roughly m xed on a Vortex M xer. Foll ow ng
this, ten 3rd instar rootworns are added to each jar and the jars 35

are loosely capped to aPfldW¥Eh¥e efcrfarrdiqigorqhgnzaldehyde "(17.5
g, 0.1 mol), triethyl phosphonoacetate (22.4 g, 0.12

mol), lithium chloride (5.1 g, 0.12 mol) and triethyl-
amine (17 mL, 0.12 mol) in acetonitrile is stirred at
room temperature for 1 hour and diluted with a wa-

> ter/ethyl acetate mixture. The organic phase is
separated, washed with water dried over anhydrous
Na2804 and concentrated in vacuo to give the title
product as a yellow solid (42 q).
10 ' EXAMPLE 7
Preparation of Ethyl 4-(2,3-dichlorophenyl)pyrrole-~3-
carboxylate o |
0 .
15 \/ICIOCHECH3 '
+ NaH + H3C—©—SOECH2NC
cl | | |
T Cl 0
20 2 uOCHaCHa
—_— /A
N
!
25 - sodium hydriﬁe (3.2 g, 60% in mineral oil) is

washed with petroleum ether and suspended in tetra-
hydrofuran. 2 mixture of ethyl 2,3~dichlorocinnamate,
(E)- (12.25 g, 50 'mmol) and tosylmethyl isocyanide
(1.7 g, 60 mmol) in tetrahydrofuran is added to the
30 sodium hydride/tetrahydrofuran mixture. The reaction
mixture is stirred for 1 hour, quenched with saturated
ammonium chloride solution and extracted with diethyl
ether. The organic extracts are combined, washed with
water, dried over anhydrous Na2s04 and concentrated in
35 vacuo to obtain a residue. Cchromateography of the

This & e replmcement sheet
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-37 - | arvae. The treatnents are held for 6 days before
nortality.counts are nade. M ssing | arvae are presuned dead, since they
deconpase rapidly and can not be found. The concentrati-ons used in
this test correspond 5 approximately to 50 kg/ ha and 10 kg/ ha,

respectively. The data obtained for the above descri bed

eval uations are reported in Table I. - 10 15

- 27 =

residue wusing silica "gel and a 2:1 hexanes/ethyl
acetate mixture gives the title product as a white
solid (6.5 g) which is identified by 15 ana 3¢ NMR

spectral analyses.

> EXAMPLE 8
Preparation of 4-(2,3-Dichlorophenyl rrole—-3-carbo-
xylic acid |
10 0 _ 0
. ICIOCHQCH:, Cl ICIOH
€1 | + KOH - !
/ \ /A
N " N
15 ) | }

A mixture of ethyl 4-~(2,3-dichlorophenyl)-
pyrrole-3-carboxylate (5.95 g, 21 mmol) and potassium
hydroxide (6.5 g, 85%, 99 mmol) is heated at reflux for

20 6 hours, cooled, diluted with water and washed with
diethyl ether. The aqueous phase 1is acidified with
hydrochloric acid and filtered to obtain a solid. The
solid is washed with diethyl ether and petroleum ether
and dried to give the title product as a white solid

55  (5.24 g) which is identified by “H and ‘?c NMR spectral’
analyses.

30
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 EXAMPLE 9

Preparation of 4-(2,3-pichlorophenyl)pyrrole-3~carbo-
xamide

0 0

| 1. N(CH,CHg)4 |

C-0H 2. soc12/onr C~NH,
H3

H H

A mixture of 4-(2,3-dichlorophenyl)pyrrole-
3-cairboxy1_ic acid (2.43 g, 9.5 mmol) and triethylamine
(7 mL, 50 mmol) in tetrahydrofuran is stirred for 15
minutes at room temperature and concentrated in vacuo
to obtain a residue. A mixture of the residue, thionyl
chloride (2.77 mL, 38 mmol) and N,N~-dimethylformamide
(0;73 mL, 9.5 mmol) is stirred overnight at room
temperature and concentrated in vacuo' tb obtain a

vellow oil. The o0il is added to a concentrated ammonia
solution and stirred for 1 hour. This mnmixture is

filtered to give a solid. The solid is washed with

water, dried and chromatographed using silica gel and a
4:1 hexanes/ethyl acetate mixture to obtain the tltle
product as a white SOlld (1.6 g, mp 185 ©-.190 C).

Using essentlally the same procedure, but

substituting the appropriate amine for ammonia, the

following compounds are obtained:

This is the replacement sheét
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38 -.ferr]

l0
Cl -
C-NR,R,
Cl
5 / \
N
H
) . o
R, | R, mp°c
10 H CH, 134 = 137
CH, CH, 133 - 136
EXANPLE 10

Preparation of 4-(2,3-Dichlorophenvyl rrole-3-thio-
15 carboxamide

OCHg
- 0
Cl ”_
20 C-NH, s\\
Cl /P\
/ \ + s{ s _—
N P\
l Ns
H
25 S H4C
Cl '
[\
' N
30 |
H
A mixture of 4-(2,3-dichlorophenyl)pyrrole-
3-carboxamide (0.98 g, 3.8 mmol) and 2,4-bis(4-methoxy-
phenyl)-1,3-dithia~2,4~diphosphetane~-2,4-disulfide
35 '

(0.77 g, 1.9 mmol) in tetrahydrofuran is heated at
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- 39 - Jerr]

- 40 - CLAI M

1. Axconpound having the structural fornula

[err] .- -

1o

15

20

25

30

35

- 30 -~

- reflux for 75 minutes, cooled and concentrated in wvacuo

to obtain a residue. Chromatography of the residue
using silica gel and a 1:1 hexane/ethyl acetate mixture
gives the title product as a vellow solid (0.54 g, mp
128%-132°). ' | |

Using essentially the same procedure, but

using the appropriately substituted pyrrole carboxylic

amide, the following compounds are obtained:

. ' °

Rl R2 mp C
- H CH3 158 - 162
CH3 CH3 226 - 229
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wherein Wis [.err] Rlerr] and R err] are each independently hydrogen,

Cerr]-Cerr]alkyl optionally substituted with one or nor e
hal egefn: at ons, or phenyl optionally substituted with one or nore
hal ogen at ons, NJ err] groups, . CN groups,
Cerr]-Cerr] alkyl groups optionally substituted ° w th one
or nore hal ogen atons, or Cerr]-Cerr] al koxy groups optionally
substituted with one or nore hal ogen atons; X is Q
or phenyl optionally substituted with ppe_or nore hal ogen
at ons,

EXAMPLE 11

Preparation of Methyl 4~bromo-2-(p-chlorophenyl)-5-
(trifluoromethyl)pyrrole-3-carboxylate

0
5 “
D + Brp + NaOCCH,/CH,COH
| 1
H
10 0
|
Br C-0CHg
- / \
FaC™ Ny
| cl
15 H
B:omine (2.3 nmL, 43.7 mmol) is added to a
solution of methyl 2-(p-chlorophenyl)-5-(trifluoro-
methyl)pyrrole-3-carboxylate (8.44 g, 29.2 mmol) and
20 sodium acetate (3.6 g, 43.7 mmol) in acetic acid. The
reaction mixture is stirred for 30 minutes, diluted
with a 0.4 wt/wt% sodium sulfite solution and extracted
with diethyl ether. The organic extracts are combined,
washed with saturated sodium hydrogen carbonate. solu-
- tion, dried over anhydrous Na2804 and concentrated in
2 .
> vacuo to obtain an o©il which solidifies to give the
title product as a solid (9.2 g) which is identified by
1H and 130 NMR spectral' analyses.
30
35 | This is the repiacement sheet
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NJ err] groups, _ CN groups, Cerr]-Cerr] alkyl groups

optionally substituted with one or nore hal ogen atons, or
Cerr]~-cerr] al koxy groups optl onal Iy substituted with
one or nore hal ogen at oms; _ - 41 - Q
IS ’
- 32 -
EXAMPLE 12

Preparation of Methyl 4-bromo-2-(p-~chlorophenyl)-1-
(ethoxymethyl)=-5-(trifluoromethyl)pyrrole-3~carboxylate

+ CICHQOCHaf:Ha +- K2C03

10 - H

15

A nmixture of methyl 4-bromo-2-(p-chloro-
phenyl)~5-(trifluoromethyl) pyrréle-s-carboxylate (9.2
20 g, 24.1 mmol), potassium carbonate (4.96 g, 36 mmol)
and chloromethyl ethyl ether (3.3 mL, 36 mmol) is
stirred at room temperature for 21 hours, treated with
potassium carbonate (4.9 g) and chloromethyl ethyl
ether (3.3 mL), stirred for 1 hour, treated with
25 po‘tassium carbonate (4.9 g) and chloromethyl ethyl
- ether (3.3 nlL) stirred for 3 hours, diluted with water
and extracted with diethyl ether. The combined organic
extracts are washed with water, dried over anhydrous
Mgso, and concentrated in vacuo to obtain the title
30 product as a brown oil (13.1 g) which is used in the
next step without further purification.

3 This is the rapimoement sheet
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[err] HRerr] and R err] are each independently hydrogen, hal ogen,

N err] CNor Cerr]-Cerr] alkyl optionally substituted with one or
nmore hal ogen atons; Rferr] and Rlerr] are taken together with the atons to
whi ch "= they are attached to forma 5- or 6-nenbered het er ocyclic
ring containing 1 or 2 oxygen atons and optionally substituted with
one or nore hal ogen atons or Cerr]-Cerr] al kyl groups optionally
substituted with one or nore hal ogen atons; Y is hydrogen, O, Br, CN,
NOJerr], S(Oferr]T, Q Clerr]-derr] Kyl substituted with one or
nor e hal-ogen atons, or phenyl” optional ly substituted with
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 exaMpredgrr]-Cerr] al koxy groups

optionally substituted W th one or_nore_.hal ggen atons;
P y Preparation of 4-Bromo—2— (g-chloroghenz?lg-l-}e hoxy-

methyl)-5-(trifluoromethyl)pyrrole~3—-carboxylic acid

: i
Br C-0CH,
!\
T T
10 CHo0CH,CH, CH,OCH,CHg

2 mixture of methyl 4-bromo-2-(p-chloro-
phenyl) -1~ (ethoxymethyl)=-5-(trifluoromethyl) pyrrole-
3-carboxylate (13.1 g) and potassium hydroxide (3.12 g,

15 85%, 48 mmol) is stirred at room temperature Zfor 20
hours, stirred at reflux for 2 hours, diluted with
water, washed with diethyl ether, acidified to pH 4
with 1N hydrochloric acid and filtered to. obtain a
solid. The solid is washed with water and petroleum

20 ether and dried to give the title product as a white
solid (6.45 g) which is identified by 1x NMR spectral

analysis.

| - EXBMPLE 14 |
25 Preparation ~of 4-Bromo-2-(p-chlorophenyl)-1i-(ethoxy-

methyl)-N-methyl-5-(trifluoromethyl) pyrrole-3—-thio-

carboxamide
i I
30 Br L—OH . ' Bry  C-NHCH,4
/ \ - > / \ *
l Cl l cl
CH,0CH,CH, CH,OCH,CH,

35 | “ |
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Z is hydrogen, d, Br, S(Oferr] Tor (err]-Clerr] alkyl substi-
tuted with one or nore halogen atons; T is (err]-Cerr] alkyl substituted

wi th one. or nore hal ogen ~atons; nis an integer of 0, .1 or 2; Ris A
OA or €N A is hydrogen, [err] [err] CHerr]SQerr],
- 42 - .

- 34 -

Isobutylchlorofomate (0.3 mL, 2.3 mmol) is
added to a mixture of 4-bromo-2-(p-chlorophenyl)-i-
(ethoxymethyl)-5~(trifluoromethyl)pyrrole~3~-carboxylic
acid (0.83 g, 2 mmol) and triethylamine (0.33 mlL, 2.3

5 mmol) in tetrahydrofuran at 0°C. The mixture is
stirred for 1 hour at o°c, treated with a 6 wt/wt$
methylamine solution (10.6 g, 20 mmol), stirred at room
temperature for 2 hours and diluted with a diethyl
ether/water mixture. . The organic phase is separated,

10 dried over anhydrous Nazso concentrated in wvacuo,

r
diluted with toluene and 4c:onceni:rai:ed in yacuo to
obtain a liquid. A mixture of the 1liquid in tetra-
hydrofuran is treated with 2,4-bis(4-methoxyphenyl)-
1,3~-dithia-2,4~diphosphetane-2,4~-disulfide (0.40 g, 1

15 mmol), heated at reflux for 2 hours, concentrated in

vacuo and chromatographed on silica gel with a 4:1

hexane/ethyl:- acetate mixture to obtain the title.
praoduct as a yellow gum (0.3 g) which is identified by
1g ana 13c MMR spectral analyses. ' _

20 Using essentially the same procedure, but
substituting dimethylamine for methylamine, 4-bromo-
2-(p-chlorophenyl)-1-(ethoxymethyl)~N,N-diméthyl-5-
(trifluoromethyl)pyrrole-3~-thiocarboxamide is obtained
as a yellow gum. ' '

25 i

EXAMPLE 15

Insecticide and acaricide evaluations

The following teésts show the efficacy of the

compounds as insecticides and acarides. The evalua-

30 tions are conducted with solutions of test compounds
dissolved or dispersed in 50/50 acetone/water mixtures.

The test compound is technical material dissolved or
dispersed in said acetone/water mixtures in sufficient
amount to provide the concentrations set forth in Table

35 I below. ' , .
This is the replacement sheet
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Cerr]-Cerr] alkyl optionally substituted with one to t hree hal ogen
at ons, one tri(Cerr]-Cerr] alkyl)silyl, one hydr oxy, one cyano,
one or.two CJerr] -Cferr] al koxy groups optionally substituted with
one to three hal ogen at ons, one Cerr]-Cerr] alkylthio, one
phenyl optionally substituted with one to t hree hal ogen atons, one
to three (Jerr] -Cerr] al kyl groups or one to three
Cerr]-Cerr] al koxy groups, one phenoxy group optionally
substituted with one to three hal ogep_atons, one to three
Cerr]-Cerr] alkyl groups or one to three %ferr]- Jerr] al koxy
gr oups, one benzyl oxy group optionally substituted on t he phenyl
ring with one to three hal ogen atons, one to three Cerr]-Cerr]
al kyl groups or o t - | KRV 1 grQups,:
one (Cerr] -Cerr] alkyl c%}m%i&ﬂrﬁ&qfiﬁt i gﬁgc{%te‘& eslu stitut é’g
Wwith one to thr&gqﬂﬂ Rctive 1Qg%ﬁﬂ%ent. All tests are conducted in

a laboratory -maintained at about 27°c. The rating

system employed is as follows:

Rating System

= 56-65% kill
= 66-75% kill
= 76-85% kill
86-99% kill
100% kill

- = not evaluated

= no effect

= 10-25% kill
= 26-35% kill
= 36-45% kill
46-55% kill

10

O O N oW
i

h W NP O
1

15 The test species of insects wused in the
present evaluations along with specific test procedures
are described below.

Spodoptera eridania 3rd instar larvae, southern army-

worm _

20 A sieva lima bean leaf expanded to 7 to 8 cm
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

25 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 1leaves
expanded to 7 to 8 cm are selected and cut back to one
plant per pot. a smail piece is cut from a leaf taken

30

from the main colony and placed on each leaf of the

35 test plants. This is done about 2 hours before
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one Clerr]-(err] al kenyl carbonyl oxy group optionally substituted

w th-+one to three hal ogen at ons, one phenyl car bonyl oxy group
opti.onal Iy sub- stituted with one to three hal ogen at ons, one
to three Clerr]-Clerr] alkyl groups or one ta three CJerr] -Cerr]
al koxy groups, one Cerr]-(err] al koxycarbonyl group optionally
- 43 -

- 36 -

treatment 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
5 the mites is reoved and discarded. The mite~infested
rlants are dipped in the test formulation for 3 seconds
with agitation and set in the hood to dry. Plants are
kept for 2 days before estimates of adult kill are
made. ’
10 _
Heliothis virenscens, 3rd instar tobacco budworm
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
15 individually in 30 mL plastic medicine cups containing
a 5 to 7 mm long piece of damp dental wick. One 3rd
instar caterpillar is added to each cup and a cardboard
1id is placed on the cup. Treatments are maintained
for 3 days before mortality counts and estimates of
20 reduction in feeding damage are made. '

Dibrotic undecimpunctata howardi, 3rd instar southern

corn rootworm
One cc¢ of fine talc is placed in a 30 nL
25 wide-moputh'screw—top glass jar. One mL of the appro-
priate acetone test solution is pipetted onto the talc
so as to provide 1.25 mg and 0.25 mg of active ingre-
dient per jar. The jars are set under a gentle air
flow until the acetone is evaporated. The dried talc
30 is loosened, 1 cc of millet seed is added to. serve as
food for the insects and 25 mL of moist soil is added
to each jar. The jars are capped and contents tho-
roughly mixed on a Vortex Mixer. Following this, ten
3rd instar rootworms are added to each jar and the jars

35 are loosely capped to allow air exchange for the
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substituted with one to three hal.ogen atons or one to

~three derr]-Cerr] al koxy ' - groups, or one
benzyl car bonyl oxy group optionally sub- stituted on the
phenyt“ring with one to : t hree hal ogen atons, one to three
Cerr] -Cerr] al kyl groups or one to three (err]
-Cerr] al koxy groups, Cerr]-Cerr] al kenyl optionally
substituted with one to t hree hal ogen atons or one phenyl group,
or Cerr]-Cerr] alkynyl optionally substituted with one to

t hree hal ogen atoms or one phenyl group;=RB@érr] is Clerr]-Cerr] alkyl or
Cerr] -(Jerr] cycloal kyl each optionally ~ substituted with one
to three hal ogen atons, one hydr oxy, one cyano,

one or two CJerr]-Cerr] _al kgx r OURS optiona
substituted wit¥2BFReto tThee 5%&@:?%5 Bre°Huld for i §ngdays before .o
Jerr]-Clerr] ahdytabiey counts areomedphenyisgingp leptviamaidey presameadit ed

W th one to t I fo s t hr g
Cerr] -Cerr] %\?i@f 'g?’,’o’b%% offmeésge 5%%52?0?%{’?‘]&&?@[ grnﬁ &an no_t be
al koxy groups, found:. ' Theneopcemnsraticnspusedi dmalthiss gt axrespand
5 approximately to 50 kg/ha and 10 kg/ha, respectively.
The data obtained for the above described

evaluations are reported in Table I.
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one to three hal ogen atons, one to three Cerr] -Cerr]

al kyl- groups or one to three (Jerr] -(err] al koxy groups,
one benzyl oxy group optionally substituted on t he phenyl
ring with one to three hal ogen atons, one to three (err]
-Cerr] alkyl , groups or one to three (err] -Cerr]
al koxy ' gr oups, one Jerr]-Cerr] alkyl carbonyl oxy
group optionally - 44 -
substituted with one to three hal ogen- 38 - at ons,
0
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one CJerr] -(err] al kenyl carbonyl oxy group optionally

substituted with one to three hal ogen at ons, one
phenyl car bonyl oxy group optionally sub- _ stituted with one to
t hr ee~:hal ogen atons, one.to three (Jerr]-Cerr] al kyl groups
or one to three (Jerr]-Clerr] al koxy groups, one Cerr]-Cerr]
al koxycar bonyl group optionally substituted with one to three
hal ogen atoms or one to hree (err]-Clerr] al koxy
groups, or one benzyl oxycar bonyl™Qgroup .optionally sub-
stituted on the phenyl r‘j ng, wth one to t hree hal ogen atons, one
to three (Jerr]-Cerr] =® al kyl groups or one to three
Cerr]-Cerr] 8 afkoxyefgroups,y Jerr]-Cerr] al kenyl optionally
substituted with one tog < ttree hal ogen atons or one phenyl group,
Cerr]-Cerr] alkynyl o@ig Qly substituted with one to t hree
hal ogen atons or one phenyRj dnoup, phenyl optionally substituted with one
or nore hal ogen ﬁoﬁs,v err]-Gerr] alkyl groups, (err]-Clerr]
al koxy groups, phenoxy @oups, err]-Cerr] alkyl- thio groups, .
tri(Cerr]-Clerr] alkyl)silyl roups, ~ Jerr]-derr] alkylsulfinyl
groups, (err]-derr] algyESU'L-
O o H o
o :‘:m o )
Q T &«
o g ~
H A
o+ 8 n
5 Q| o~ Hl
« & Q H
[V I ="
O o odl &
u X ~ o
Q = n
= m
5 _
@ © 1
=
B |
4 B -
3 FERR
S g4
' 5
K
B ©
2 g
E b

Compound
(ethoxymethyl)~N,N-dimethyl-5=-

4-Bromo-2- (p-chlorophenyl)-1-
(trifluoromethyl)pyrrole-

3~-thiocarboxamide
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fonyl groups, CN groups, NJ err] groups or CFlerr] groups, phenoxy

optionally substituted with one or nore hal ogen atons, ({derr]
-Clerr] alkyl groups, derr]-Cerr] alkoxy groups Cerr]-Cerr]
alkylthio groups, tri(Clerr] -Cerr]alkyl)si groﬁmslwa}hsBmmRelmxd
Cerr]-Cerr] alkyl- sul finyl groups, C[err] C[err] aI
gr oups, CN groups, NJ err] groups or Cf%e;r] groups
- 45 - -1- or 2-naphthyl, 3-, or 4-pyri optlona
substituted with '
I CLAIM:
1. A compound having the structural formula
X
Y K
N
. R
wherein
s

W is CNRle;
R1 and R2 are eaqh 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 substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
_ - with one or more halogen atoms;
X is €1, Br, CN, Noz' Q, _
¢,-C, alkyl substituted with one or more halogen
atoms, or
phenyl optionally substituted with one or more
halogen atoms, '
NO2 grdups ’
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;
\

T e

i 6 May 00
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one to ihree hal ogen atons, Cerr]-derr] al koxy optionally

substituted with one to t hree hal ogen atons, or

Clerr]-Clerr] alkenyloxy optionally substituted with one . to three
hal ogen atons; R err] is hydrogen or (Jerr]-Clerr] alkyl; Rerr] is
Cerr]-Cerr] alkyl optionally substituted with one to t hree

hal ogen at ons, phenyl optionally subst4t uted with one to three

hal ogen atons, CN groups, NJ err] groups, (err]-Cerr] al kyl

Cerr]-Cerr] alkoxy groups or CF3 gr oups, 2-

or 3-thienyl, Oé is 2- or 3-furyl;

"Ry and R, are each independently hydrogen, halogen,
NO,, CN or c,-C, alkyl'optionally substituted with
one or more halogen atoms;

R, and R, are taken together with the atoms to which
they are attached to form a 5~ or é-membered
heterocyclic ring containing 1 6r 2 oxygen atoms
and optionally substituted with one or more
halégen atoms or c,-C, alkyl groups optionally
-substituted with one or more halogen atoms:

¥ is hydrogen, Cl, Br, CN, NO, ., S(O)nT, Q,

S alkyl substituted with one or more halogen
atoms, or
phenyl optionally substituted with one or more
“halogen atoms,
No,, groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups.optionally éubstiﬁuted
with one or more halogen atoms:

%z is hydrogen, Cl, Br, S(O)nT or cl-c4 alkyl substi-

tuted with one or more halogen atoms;

3

is c,-C, alkyl substituted with one or more halogen
atoms; '
n is an integer of 0, 1 or 2;
R is A, OA or CNf
_ . i o

A is hydrogen, CR7, CHRBNHCRS, CHZSQI,

S . This is the repfacemem sheat
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[err] Cerr]-Cerr] alkyl optionally substituted with one or

nor e :hal ogen at ons, CN groups or phenyl groups, or phenyl
optionally substituted with one or nore hal ogen at ons,
Cerrl-Cerr] -alkyl groups, derr]-Cerr] : al koxy groups, CN
groups, NJerr] groups, CFlerr] _ groups or NR[err] R err] groups;

Alerr] is O or S;

- 42 =

C,-Cg alkyl optionally substituted with one to
three halogen atoms,
one tri(cl-c4 alkyl)silyl,
one hydroxy,
one cyano,

one or two cl-c alkoxy groups optionally

substituteg with one to three halogen
atoms,

one C,-C, alkylthio,

one phenyl optionally substituted with one to
three halogen atoms, one to three c,-c,
alkyl groups or one to three 01-04
alkoxy groups, _

one phénoxy group optionally substituted with
one to three halogen atoms, one to three
€17C
‘alkoxy groups, ™

one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three c,-c, alkyl

groups or one to three cl-c4 alkoxy

alkyl groups or one to three cl-c4

groups, .

one cl--c6 alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms, _

one cz-c6 alkenylcarbonyloxy group optionally
substituted with one to three halogen
atoms,

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen

atoms, one to three C_-C, alkyl groups

1 4
or one to three cl-c4'a1koxy_groups,
one C,-C_. alkoxycarbonyl group optionally

1l 76
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- 46 - R err] is CJerr] -Cerr] alkyl or phenyl; Rerr] Is CJerr]
-Cerr] alkyl; Rerr] and Rlerr] are each independently hydrogen,

Cerr]-Cerr] al kyl or may be taken together with the atomto
whi ch ‘they are attached to forma 5- to 7-nenbered. ring; Rerr] is
Cerr] -Clerr] alkyl; Rerr] is hydrogen, Clerr]-Cerr] alkyl or may be

t aken toget her with either Rerr] or Rerr] and the atons to which
t hey. are attached to forma 5- to 7-nmenbered ring optionally
substituted with one or two (Jerr] -Cerr] alkyl . groups; R err] and
Rlerr] are each independently hydrogen or Cf&rf] -Jerr] al kyl; Rerr]
Is Cerr]-Cerr] alkyl or when taken together with R err] and t he
atons to which they are attached may forma 5- to 7-menbered ring
optional Iy substituted with oneg e

Rlerr] and R err] are each 'ndé%%%ﬁg%F%&o‘g%ﬁ%géﬁg%ré err#gé(fhﬁa gén

al kyl or when taken together ®%§msfoP @nerihg three c,-C, alkoxy
groups, or _
one benzylcarbonyloxy group optionélly sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three cl-—c4
alkyl groups or one to three 01-04
alkoxy groups, _
C,-C, alkenyl optionally substituted with one to
three halogen atoms or one phenyl group, or
€,-C, alkynyl optionally substituted with one to
three halogen atoms or one phenyl group:;
R, is C,-C, alkyl or C,-Cg
substituted with one to three halogen atoms,

cycloalkyl each optionally

one hydroxy,
. one cyano, :
one or two C alkoxy groups optiopally

1” C4
- substituted with one to three halogen
atons,
one C,-C, alkylthio,

one phenyl group optionally substituted with
one to three halogen atoms, one to three
C.,~-C, alkyl groups or one to three C

1 74
‘alkoxy groups,

1 4

one phenoxy group optionally substituted with
one to three halogen atoms, one to three
01—04 alkyl groups or one to three 01-04
alkoxy groups,

one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three C,-C, alkyl

1 4

groups or one to three C_-~C

17C, alkoxy

groups,
one C,-C¢ alkylcarbonyloxy group optionally

This i§ the replacement sheet
A O PR e
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wherein Rerr] Rerr] I's represented by -CH=CH CH=CH; " and R err]
and Rlerr} are each independently hydrogen or Clerr] -(err] al kyl ;-
with the proviso that when Wis on the 3-position of the pyrrole ring, Xis
on the 4-position of the pyrrole ring, and Y, Z and R are each hydrogen,
then X is other than 2- or 3-chlorophenyl; and with the proviso that when W
Is on the 2- or 5-position of the pyrrole_ergL then Ris other than H

- 47 -

substituted with one to three halogen
atoms, '

one C,-C. alkenylcarbonyloxy group optionally
substituted with one to three halogen
atoms,

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen

atoms, one to three c,-cC alkyl groups

4
or .one to -three cl—c4 alkoxy groups,

one C,-C, alkoxycarbonyl group optionally

substituted with one to three halogen

atoms or one to three 01-04 alkoxy

groups, or _
one benzyloxycarbonyl group optionally sub-~
stituted on the phenyl ring with one to
three halogen atomﬁﬁ_one to three cl—c4
alkyl groups or one~to three c,-c,
- alkoxy groups,
C_-C_ alkenyl optionally substituted with one to

g 6three halogen atoms or one phenyl group,
C,-C, alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,
phenyl optionally substituted with one or more
halogen atoms, cl—c4 alkyl groups, cl-c4

alkoxy groups, phenoxy groups, c_l-c4 alkyl-

thio groups, tri(cl-c ‘alkyl)silyl groups,

4

c,-C, alkylsulfinyl groups, c,-C, alkylsul-

fonyl groups, CN groups, NO, groups or CF,

groups,
phenoxy optionally substituted with one or more
" halogen atoms, cl-—c4 alkyl groups, 01-04

alkoxy groups, c,-C, alkylthio groups,

tri(c,-c,alkyl)silyl groups, c,-C, alkyl-

sulfinyl groups, c,-C, alkylsulfonyl groups,

CN groups, NO, groups or CF, groups,

Thia ?sé: fhe rapiacemem sheeat
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2. The conpound according to claim 1l wherein Wis [err] Rerr] and
Rlerr] are each independently hydrogen or Cferr]-Clerr] alkyl; Xis Q
or phenyl optionally substituted with one or nor e hal ogen atons,

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 be;gijuted mnth one
or nore halogen atons; Qis [err] :

1~ or 2-naphthyl, _ .
2-, 3~, or 4-pyridyl optionélly substituted with
one to three halogen atoms,
cl-c6 alkoxy qptionally substituted with one to
three halogen atoms, or
C,-Cg alkenyloxy optionally substituted with one
to three halogen atoms;
Rs is hydrogen or c 4 alkyl;
R, is C,-Cg alkyl optlonally substituted with one to
three halogen atoms,
phenyl optionally substituted with one to three

halogen atoms, CN groups, NO2 groups, cl--c4

alkyl groups, cl-c4 alkoxy groups or CF3
groups, :
2- or 3-thienyl, or
2- or 3-furyl;
a ~ NR
- G TR n;i .
Q; is C-R 4y, C-OR;,, C-NR),R;5, P(ORy )5, C-BRygR;4s
IITR"S
C- A1R18'
A, |
\ /] .
N :
- Rap Rao ;
CN, _ _ _
cl--c6 alkyl optionally substituted with one or

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

halogen atoms,. cl 04 alkyl groups, cl-c4

alkoxy groups, CN groups, No2 groups, CF3

groups or NR 2 groups,

21 2

A, is O or 8; . . | | . . »
’ * ' : This is the repiacement sheet
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Y is hydrogen, Cferr], Br,. CN, NJerr] or CFlerr] Z is hydrogen, CI,”Br or
CFlerr]; Ris A or CN A is hydrogen, [err] or Cerr]-Cerr] alkyl
optionally substituted with one to t hree hal ogen at ons, .

one CJerr]-Cferr] alkoxy group,
T iTi

- 46 -

Rlo is C,=Cg alkyl or phenyl:
Rll is cl-cs alkyl:
R,, and R,, are each independently hydrogen, C,-Cq

alkyl or may be taken together with the atom to
which they are attached to form a 5- to 7-membered

ring;

R14 is cl-c4 alkyl;

Rls is hydrogen, cl-c4 alkyl or may be taken together
with either R,  or R, and the atoms to which they

are attached to form a 5- to 7-membered ring
optionally substituted with one or two C,-C, alkyl

1 74
groups;
R16 and R17 are each independently hydrogen or cl-c4
alkyl:; _ .
R,g is c,-c, alkyl or when taken together with R;s and

the atoms to which they are attached may form a 5-
to 7-membered ring optionally substituted with one

. or two C,-C, alkyl groups:

ng and Rzo are each independently hydrogen or cl-c4

alkyl or when taken together may form a ring
wherein R,_.R is represented by =-CH=CH-CH=CH-;

19720
and
R21 and R22 are each independently hydrogen oxr cl-c4
alkyl:

with the proviso that when W is on the 3-position of
the pyrrole ring, X is on the 4-position of the pyrrole
ring, and ¥, Z and R are each hydrogen, then X is other
than 2- or 3-chlorophenyl; and with the proviso that
when W is on the 2- or 5-position of the pyrrole ring,
then R is other than H; and with the further proviso
that when Rl and R2 are both H, then X and Y are other
than phenyl optionally substituted with one or more
halogen atoms,

NO2 groups, i
h\“ N % . L
This is the replacement sheet
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- 48 - ‘one cyano, ' one CJerr] -derr]
al kyl‘car bonyl oxy group, one benzyl car bonyl oxy.group, or -
one phenyl carbonyl oxy group optionally sub- : TMsMw&mheﬂaMRE

one to three hal ogen atons or one (err]- C[
and Rlerr] is phenyl optionally substituted with one or
atons, (err]-Cerr] alkyl groups, (err]-Clagrr] al koxy

groups, NJerr] groups or CF[err] groups. 3. The conpound
according to claim 2 selected fromthe group consisting of

4- cyanopyrrol e- 2-thi ocarboxam de; "4-brono-2- (p-chlorophenyl) -1- (ethoxy-
met hyl ) -5- (trlfluor@ge?hyhﬂbﬂﬂr@ﬂ@usstnpﬁcambéianﬁ@@stiﬂutad)w&th one

(p- chIorophenyl)or]mofgthgiﬁgghhgkbmsN-ggthyI
5-(trifluoronethyl)pyrrole-3-t hi ocar béxani de; and 4-

(2, 3-di chl or ophenyl ) p§476le-BL ¥%¥$céﬁ%ﬁ¥%h1aﬁtl°n311Y' SUbSQltuﬁﬁﬁeﬂﬂddl
for controlling on@segt ioranBalogen atoms.

2. The compound according to claim 1
wherein |
S

W is CNRle,

Rl and R are each independently hydrogen or cl-—c4
alkyl,
X is Q or phenyl optionally substituted with one or
more halogen atoums,
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;

Q is

Y is hydrogen, Cl, Br, CN, NO, or CF,;
Z is hydrogen, Cl, Br or CF_;

3
R is A or CN;

O
i |
A 1s hydrogen, CR7 or
C.-C_ alkyl optionally substituted with one to

N
three halogen atonms,

one cl--c4 alkoxy group,

This is the replescement sheat

(A omes 16 mar 67




acarina whi ch conprises, contacting said insects and acarina, their
breedi ng grounds, food supply or habitat with an insecticidally or
acaricidally effective anount of a conpound having the structural fornula

[err] wherein Wis [err] Rerr] and Rlerr] are each independently
hydr ogen, . (derr]-(err] alkyl optionally substituted with one or -

~ 48 -

one cyano,

one C,-C alkylcarbonyloxy group,

one benzslcarbonyloxy group, or
‘one phenylcarbonyloxy group optionally sub-
' stituted with one to three halogen atoms
or one C,-C, alkyl group; and
R, is phenyl optionally substituted with one or more

7
halogen atoms, cl--c4 alkyl groups, 01-04 alkoxy
groups, CN groups, No2 groups or CF3 groups.
3. The compound according to claim 2

selected from the group consisting of 4-cyanopyrrole-'
2-thiocarboxamide; 4-bromo-2-(p-chlorophenyl)~-1-(ethoxy-
methyl)ns-(trifluoromethyl)pyrrole-B-thiocarboxamide;
4-bromo-2-{p~chlorophenyl) -1~ (ethoxymethyl)~-N-methyl-
5-(trifluoromethyl)pyrrole-3-thiocarboxamide; and 4- '
{2,3~dichlorophenyl)pyrrole-3~-thiocarboxamide.

4. A method for controlling insects and
acarina which comprises. contacting said insects and
acarina, their breeding grounds, food supply or habitat
with an insecticidally or acaricidally effeétive amount
of a compound having the structural formula

X

wherein
S
W is CNR,R,; -
R, and R, are each independently hydrogen,
Cc.-C, alkyl optionally substituted with one or

1 4
' This is the replacement skiest
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- 49 - phenyl optionally substituted with one or nore

halogen at ons, N err] groups, CN groups,

derr] C[err] alkymsgﬁgqg§ngkb gl 1y substituted wi th one
or nore hal ogen ato C[err] -Cferr] al koxy groups optionally
substituted e or nore hal ogen atons; X is Q

or phenyl. opt| ted Mﬁth ne or nore hal ogen
at ons, hKIerr] groups “groups,
Cerr]-Cerr] alkyl groups optionall y substi t ut ed ' vvi th one

or nore hal ogen atons, or
Phenyl optlonally substltuted W1th one or more
halogen atoms, "
NO, groups,
CN groups,
C,~C, alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
. with one or more halogen atoms;
X is c1, Br, CN, Noz, Q, -
c,-¢, alkyl substituted with one or more halogen
atoms, or
phenyl-optionaliy substituted with one or more
halogen atoms,
N02 groups, |
CN groups,
1- 4 alkyl groups optlonally substituted
with one or more halogen atoms, or
- c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;

R3
Ry

Rs  Rg
R3 and R4 are each independently hydrogen, halogen,
Noz' CN or Cl 4

one or more halogen atoms;

alkyl optionally substituted with

R5 and R6 are taken together with the atoms to which

they are attached to form a 5- or 6-membered
heterocyclic ring containing':L or 2 oxygen atoms
and optionally substituted with one or more
halogen atoms or C,-C alkyl groups optionally

1 4
substituted with one or more halogen atoms;

*This is the repiacement skeet

A R,

ate:



Cerr] -Cerr] al koxy groups dptionally substituted w th one

or nore hal ogen atons; Qis [err] Rerr] and Rerr] are each

i ndependent |y hydrogen, hal ogen, NOJ err], CNor (err]-Cerr] alkyl
optionally substituted with one or nore hal ogen atons; R err] and
Rlerr] are taken together with the atons to which they are attached to
forma 5- or 6-nenbered heterocyclic ring containing 1 or 2 oxygen

at ons and optionally substituted with one or nore hal ogen at ons
or Clerr]-Cerr] alkyl groups optionally substituted with one or
mor e hal ogen at ons; - 50 =

Y is hydrogen, Cl, Br, CN, Noz, S(O)nT, Q,

€,-C, alkyl substituted with one or more halogen
atoms, or .

phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
c,=Cc, alkyl groups optionally substituted

with one or more halogen atoms, or

Cc,-C, alkoxy groups optionally substituted

' 4with‘one or more halogen atoms;
Z is hydrogen, Cl, Br, S(O)nT or cl-c4 alkyl substi-
tuted with one or more halogen atoms;
T is C,-C, alkyl substituted with one or more halogen

1 T4
atoms;

o]
s
/]

an integer of 0, 1 or 2;
A, OA or CN:
- 0 : O

2
e
4/}

A is hydrogen, CR,, CHR NHCR, cnzsgl,'
C;-Cg 2lkyl optionally substituted with one to
three halogen atons,
one tri(cl-c alkyl)silyl,

6

4
one hydroxy,

one cyano, _ ]

one or two C,-C, alkoxy groups optionally
substituted with one to three halogen

_ atonms,

one C,-C, alkylthio,

one phenyl optionally substituted with one to
three halogen atoms, one to three 01-04
alkyl groups or one to three 01_c4
alkoxy groups,

one phenoxy group optionally substituted with

A

This is the replscement sheet
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- 50°- .. Y is hydrogen,
Clerr]-(err] alkyl substituted with one or nore hal ogen at ons,
or phenyl optionally substituted with one or nore hal ogen
at ons, - NJ err]
Cerr]-Cerr] alkyl groups optionally substituted w th one

or nore hal ogen at ons,
substituted

C

C

or

d er

gro

one

one

one

one

one

one

al
thr

thr

6

R, is Cl-c a

7 .

sub
one

one

r], Br, CN, NJerr], S(O)[err]T, Q

ups, ' CN groups,

C[erL]s err] al koxy groups optionally
wi th one or nof€ hal ogen at ons;

one to three halogen atoms, one to three
cl-c4 alkyl groups or one to th:ee 01-04
alkoxy groups, '

benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three C,-C, alkyl

N 174
groups or one to three C_ -C alkoxy

_ 174
groups,

C,"Cg alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms, _

cz-c6 alkenylcarbonyloxy group optionally
substituted with one to three halogen
atous, :

phenylcarbbnyloxy group optionally sub-
stituted with one to +three halogen
atoms, one to three C,-C, alkyl groups

i1 4

or one to three C,-C, alkoxy groups,

1 74

cl--c6 alkoxycarbonyl group optionally
substituted with one to three halogen

alkoxy

atoms or one to three C -c4

groups, or *
behzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three cl-c4
alkyl groups or one to three c,-C,
alkoxy groups,
kenyl-optionally substituted with one to

ee halogen atoms or one phehyl group, or

alkynyl optionally substituted with one to

ee halogen atoms or one phenyl group:
lkyl or C;~C, cycloalkyl each optionally
stituted with one to three halogen atoms,
hydroxy, -

cyano,

This is the replacement sheet
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Z is hydrogen, Cl1, Br, S(O [err]T or C[err] -Clerr] alkyl substi-
tuted witlh one or nore halogen atons; T is (err]-Cferr] alkyl substituted

with one or nore hal ogen . atoms; nis an integer of 0, 1 or 2; Ris A
OA or €N 'Ais hydrogen, [err] [err] CHerr]SQerr], Clerr]-Cerr]
al kyl optionally substituted with one to - three hal ogen atons,
one tri(Cerr]-Cerr] alkyl)silyl, one hydr oxy, one
cyano, one or two CJerr] -Cferr] alkoxy groups optionally
substituted with one to three hal ogen at ons,

one CJerr]-Cerr] alkylthio, - oneSphenyl optionally substituted
with one to . t hree hal ogen atons, one to three
Cerr]-Cerr] al kyl groups or one to three
Cerr]-Cerr] al koxy groups one phenoxy group

optional |y substituted w tpRe oF two c,-C, alkoxy groups optionally
substituted with one to three halogen
atons, '
one cl-c4_alky1thib}' _
one phenyl group optionally substituted with
one to three halogen atoms, one to three
01-04 alkyl groups or one to three cl-c4
alkoxy groups,
one phenoxy group optionally substituted with
one to three halogen atoms, one to three

alkyl groups or one to three c,~C,

C17C4
alkcxy groups,

one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three C,-C, alkyl

1 4
groups or one to three cl-c alkoxy

4 .
groups, : .
1C6 alkylcarbonyloxy group optionally

substituted with one to three halogen

- one C

_ atoms,

one cz-cs_alkenylcarbonyloxy group optionally
substituted with one to three halogen
atoms,

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen

atoms, one to three C.~C, alkyl groups

1 74

or one to three C,~-C, alkoxy groups,

1 "4
one C,~C,. alkoxycarbonyl group optionally

:ubgtituted with one to three halogen
atoms or one to three 01-04 alkoxy
groups, or _

one benzyloxycarbonyl group optionally sub-
stituted on the phenyl ring with one to

three halogen atoms, one to three cl—c4

" This is the replacement sheet
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- 51 - - one to three hal ogen atons, one to three
Cerrr]-Cerr] alkyl groups or one to three (CJerr]-(err]

al koxy groups, one benzyl oxy group optionally substituted on

t he phenyl ring with one to three ' hal ogen atomns, one to

three (Jerr]-Cferr] alkyl groups or one to three

Cerr]-Cerr] al koxy grm?& one Jerr]-Cerr]
~al kyl carbonyl oxy group optlonally = 53 - substituted with one to
. three hal ogen at ons, one CJerr]-Cerr]

al kenyl car bonyl oxy group optionally substituted wth one

- to three hal ogen alkyl groups or one to three cl-c4_
alkoxy groups,

C,~C, alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,

c3-cs.alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,

" phenyl optionally substituted with one or more

halogen atoms, . c1 c4 alkyl groups, cl-c4

alkoxy groups,. phenoxy groups, cl—c4 alkyl-
thio groups, tri(cl-c4 alkyl)silyl groups,

C,-C,  alkylsulfinyl groups, ¢C,-C, alkylsul-

1 74 1 74
fonyl groups, CN groups, NO2 groups or CF3
groups,

phenoxy optionally substituted with one or more

halogen atoms, alkyl groups, C,-C

1 74
alkylthio groups,

01-04
alkoxy groups, cl-c4
tri(cl-c4alky1)sily1 groups, C,-C, alkyl-

- - sulfinyl groups, ¢,-C, alkylsulfonyl groups,
CN groups, NO2 groups or CF3 groups,

1~ or 2-naphthyl,
2=, 3-, or 4-pyridyl optionally substituted with
_ one to three halogen atoms,
C;-Cg alkoxy optionally substituted Wlth one to
three halogen atoms, or

C.~-C_ alkenyloxy optionally substituted with one

276
to three halogen atoms;
Ry is hydrogen or c,-C, alkyl;
R, is C_-C_ alkyl optionally substituted with one to

9 176
three halogen atoms,

phenyl optionally substituted with one to three
halogen atoms, CN groups, NOZ groups, 01-04
alkyl - groups, c,-C, alkoxy groups or CF,
groups,

2- or 3~-thienyl, or

2= or 3-furyl:

-
: Thea is the raplacement sheet
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atons; .. - one phenyl carbonyl oxy group optionally sub-

stituted with one to three hal ogen atons, one to three
Cerr]-Cerr] al kyl groups or one to three Cerr]-Cerr]
al koxy groups, -one (err]-Cerr] al koxycarbonyl group optionally
substituted with one to three hal ogen atons or one to
three derr]-Cerr] alkoxy groups, or one
benzyl carbonyl oxy group optionally sub- = 4= stituted on the
phenyl ring with one to t hree hal ogen atons, one to three
Cerr] -Cerr] al kyl groups or one to three (Jerr] -(Jerr]
al koxy groups, rr]-Clerr] alk nyI optionglly subst&hyted w th one
to t hree ha bgen af@ns or e phenyl up, or !|15C1err]
-Cerr] alkynyl optjonalky su tute Lt hoone hree hal ogen
~atoms or one phé%yl grouplOR[erP 11i's ﬂﬂfl3C[?rRF14%z¢Mc NéIEéQT]
= err] cycloal kyl bsoptlonally substituted with one to
t hree hal ogen atons, one hydr oxy, one cyano,
-A_R._.., .
1718
A
\( ) R19 Rig
\
\ | .
| - Rao Rao
CN, .
C,-C. alkyl optionally substituted with one or

more halogen atoms, CN groups or phenyl
groups, or
phenyl optionally substituted with one or more
cl-c4 alkyl groups, Ql-c4
- alkoxy groups, CN groups, No2 groups, CF

halogen atoms,

3

groups or NR,,R,, groups;

Al is 0 or 8;

e

10 is c,~Cg alkyl or phenyl;

1 is C,-C, alkyl;
- and R, are each independently hydrogen, C,~Cq
alkyl or may be taken together with the atom to

w o
H

which they are attached to form a 5- to 7-membered

ring;

R,y 1s c,-¢c, alkyl; _ .

Rls_is hydrogen, cl--c4 alkyl or may be taken together
with either R, or Rlé and the atoms to which they
are attached to form a 5~ to 7-membered ring
optionally substituted with one or two c,-c, alkyl
groups;

R16 gnd R17-are each independently hydrogen or cl-c4
alkyl:; '

R18 is cl--c4 alkyl or when taken together with Rls'and

This is the replacement sheet
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- 52 - one or two (Jerr]-Cerr] alkoxy groups optionally
substituted with one to three hal ogen atons, one (Jerr]-(err]
al kyl t hi o, one phenyl group optionall ymybﬁaﬁwg&dpm one to three

roups or one to three

hal ogen~at ons, one to three C[err]

Cerr] -Cerr] al koxy groups - one p‘m ptlonally substituted
W th one to three hal ogen atons, Cerr]-Cerr] alkyl
groups or one to three CJerr]-Cerr] :

- 55 =

the atoms to which fhey_are attached may form a 5-
to 7-membered ring optionally substituted with one
or two C,~C, alkyl groups:; '

ng and Rz aie :ach independently hydrogen or c1 c4
alkyl or when taken together may form a ring
wherein R19R20 is tepresented by =CH=CH-CH=CH=-;
and

R21 and R22 are eaqh_independently'hydrogen or cl-c4
alkyl:;

with the proviso that when W is on the 2- or S-position

of the pyrrole ring, then R is other than H.
5. The method according to claim 4

wherein
S

W is. CNRJ.RZ'

Ry “and R are each 1ndependent1y hydrogen or cl-c4
alkyl.
X is Q or phenyl optionally substituted with one or
' more halogen atoms, o
No, groups,
CN groups,
--c4 alkyl groups optlonally substituted
with one or more halogen atoms, or
cl-é4 alkdxy groups optionally substituted
with one or more halogen atoms;

Q is

— X o
[ UETLIEED s st eptosmantshet
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al koxy groups, one benzyl oxy grdup optionally substituted ‘on t he

phenyt ti1ng with one to three hal ogen at ons,
Cerr]-Cerr] alkyl - groups or one.to three err]-Clerr] al koxy
groups, one CJerr] -(err] alkylcarbonyl oxy group Hjs\Been Replaced
substituted with one to three hal ogen atons, on |
al kenyl car bonyl oxy group optionally substit ut ed| . hr ee
~ hal ogen atons, one phenyl carbonyl oxy- gg®up optionally sup- A

stituted with one to three hal ogen atons, one to three Clerr]-Cerr]
al kyl groups or one to three (Jerr]- C[err] al koxy groups, one (ferr]
-Cerr] al koxycarbonyl group optionally substituted with one to three
hal ogen at md-s &dydnsgent €14 e CNJ O] -G #F}7 al koxy groups,
or one benzyloxgcggbggﬁrdyéﬂg)é&ﬁlégﬁﬂf)@ ub- stituted on the phenyl
ring with one to , t hr ee alogen at ons, '%ne to three CJerr]-(err]

R 18 A or CN;

o]
A is hydrogen, CR7 or
c.,-C_ alkyl optionally substztuted with one to

' 6three halogen atoms,
one cl-c4 alkoxy group,
one cyano,
one cl-c alkylcarbonyloxy group,
one benzylcarbonyloxy group, or
one phenylcarbonyloxy group opt;onaiiy'sub-
stituted with one to three halogen atoms
_ or one C,-C, alkyl group; and
R, is phenyl optionally substituted with one or more
halogen atoms, cl—c4 alkyl groups, cl-c4 alkoxy
groups.

groups, CN groups, NO, groups or CF

2 3

6. The method according to claim 5 wherein the
compound is selected from the group consisting of
4-cyanopyrrole-2-thiocarboxamide; 4-bromo-2+~(p-chloro-
phenyl)-1-(ethoxymethyl)~5-(trifluoromethyl)pyrrole-3-
thiocarboxamide; 4-bromo-2~(p-chlorophenyl)-1i-(ethoxy-
methyl)-N4methy1-5-(trifluoromethyl)pyrrole-3-thiocarb-
oxamide; and 4-(2,3-dichlorophenyl)pyrrole-3-thiocarb-
oxamide. '

7. The method according to claim 4 further
comprising the simultaneous or sequential addition of
an insecticidally or acaricidally effective amount of

one or more other biological chemicals.

8. A method for protecting growing plants
from attack by insects and acarina which comprises

This is the fepi&oemm sheet
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- 53 - al kyl groups or one to three (err]

-Cerr] - al koxy groups, Cerr]-Cerr] al kenyl
optional by substituted with one to t hree hal ogen atons or one
phenyl “gr oup, Cerr]-Cerr] alkynyl optionally substituted with one
to t hree hal ogen atons or one phenyl group, phenyl
optionally substituted with one or nore hal ogen at ons,
Cerr]-Cerr] alkyl groups, derr]-Cerr] al koxy groups, .
phenoxy groups, Clerr]-Cerr] alkyl- thio groups,:
tri(Clerr]-Cferr] alkyl)silyl groups, = 57 = Cerr]-Cerr]

al kyl sul finyl groups, Cerr]-Cerr] alkylsul - fonyl groups, CN

groups, NJerr] groups or CF[err]

applying to the foliage of said plants or to the soil
or water in which they are growing an insecticidally or
acaricidally effective amount of a compound having the
structural formula

X
Y W
L

R

wherein W, X, ¥, Z and R are as described in clainm 4.

9. The method according to claim 8 wherein the
compound is applied to the plants or soil in which they
are growing at a rate of about 0.100 kg/ha to 4.0
kg/ha.

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

X

kg
R

wherein W, X, ¥, 2 and R are as described in claim 1.

00 O S A Thi fo e replacement shev
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groups, _ phenoxy optionally substituted with one or nore
hal ogén _atons, C[err]-Clerr] alkyl -groups, Clerr]-(err]
al koxy.~" groups, Cerr]-Cerr] al kylthio ' groups,

tri(Cerr] -Cerr]alkyl)silyl groups, derr]-Clerr] alkyl-

sul finyl groups, Clerr]-Clerr] alkylsulfonyl groups, CN groups,
NOJ err] groups or CF[err] groups, —35'8 or 2-naphthyl, 2-, 3-, or
4-pyridyl optionally substituted with : one to three hal ogen

at ons, Cerr]-Cerr] alkoxy optionally substituted with one to

t hree hal ogen atons, or Cerr]-Cerr] al kenyloxy optionally
substituted wth one to three hal ogen atons; Rl err] is hydrogen
or Jerr]-Clerr] alkyl; Rerr] is (err]-Cerr] alkyl optionally
substituted with one to t hree hal ogen atons, phenyl
optionally substituted with one to three hal ogen atons, CN
groups, N err] groups, Cferr]-Clerr] al kyl  groups,
Cerr]-Cerr] alkoxy groups or CF3 groups, 2- or
3-thienyl, or 2- or 3-furyl;

PYRROLE THIOCARBOXAMIDE INSECTICIDAL AND
ACARICIDAL AGENTS

ABSTRACT OF THE INVENTION
There are provided pyrrole thiocarboxamide
compounds which are useful for the control of insects
and acarina. Further provided are compositions and
methods comprisi'ng those compounds for the protection
of plants from attack by insects and acarina.

This is the replacement sheet

Date: 1 6 MAY 1837



- ' _ _ Rop3i-y =

n? ?“75 oY)

Emtdl i’../

P paged LUt pEae
mg(s) : paged..... to paged ...
Li fiixstract @ paged ... to paged ..

. PYRROLE THIOCARBOXAMIDE INSECTICIDAL
AND ACARICIDAL AGENTS :

_ In spite of the'commercial insecticides and
acaricides available today, damage to crops, both
growing and harvested, caused by insects and acarlna
still occurs. Accordlngly, there is ongoing research
to create new and more effective insecticides and

acaricides.

FR 2,569,189 describes certain pesticidal pyrrole derivatives which are linked to a

- pyrethroid acid derivative through an ester group.

EP-A-347 488 describes arylpyrrole insecticidal, acaricidal and nematicidal agents.
However, that application does not disclose any thiocarboxamide substituted

pyrroles.

EP-A-372 982 and EP-A-460 940 disclose substituted 1-arylpyrrole insecticidal,
acaricidal and nematicidal agents. However, those applications do not describe any
thiocarboxamide substituted pyrroles. In addition, those applications only disclose 1-
arylpyrrole compounds. In contrast, the present invention does not describe any 1-

arylpyrrole compounds.

EP-A-243 014 describes acrylic acid " derivatives which are useful as fungicides,
insecticides and plant growth regulators. However, that application does not disclose

any thiocarboxamide substituted pyrrdles.



[err] [érr]‘ al kyl optionally substituted with one or

nore hal ogen atons, CN groups or phenyl groups, or phenyl
optionally substituted with one or nore hal ogen at ons,
Cerr]-Cerr] alkyl groups, derr]-Cerr] .. al koxy groups, CN
groups, NJerr] groups, CFerr] - groups or NRerr]Rerr]

‘groups; Alerr] is Oor S; Rerr] is C[eﬂP]-C[err] al kyl or phenyl; Rerr]
is Clerr] -Cerr] alkyl; Rerr] and Rerr] are each i ndependently '
~hydrogen, Clerr] -Cerr] al kyl or may be taken together with the atom
to whi ch they @Fughetpyariederivatiteywhich are ekoludedrfofiathe Burrent inviehtign on
Rl err] is CJerr] -Cerr] alkyl; Rerr] I s _hydrogen, Cerr] -(err]

al kyl or may beaccawnof dpepravisos or omjacepust tofcthe R esubstifuent argdknawn frass to

optional Ty subsERBEESH G520 B NGt A SkERERE Shhesfi%: Chemyigy of

Agrochemicals, Baker et al Editors, ACS, Washington 1992, chapter 36.

It is therefore an object' of the present
invention to provide pyrrole thiocarboxamide compounds
which are highly effective for controlling insects and
acarina. ' |

It is also an object of the present invention
to provide a method for protecting growing plants fron
attack by insects and acarina by applying to the
foliage of said plants or to the soil or water in which
they are growing an insecticidally or acaricidally
effective amount of a pyrrole thiocarboxamide compound.

These and other objects of the present
invention will become more apparent from the detailed
description thereof set forth below.

_ The present ‘invention describes pyrrole
thiocarboxamide compounds which are highly effective
insecticidal and acaricidal agents useful for the
control of insect and acarid pests and for protecting
agronomic crops from.attack by said pests.

This invention also relates to insecticidal
and acaricidal conmpositions contaihing those compounds



Rferr] and R[erf] are each I ndependent |y hydr ogen or_C[er}].-C[err]
alkyl; Rerr] is CJerr] -Clerr] alkyl or when taken together wth R err]

and ' - 55 - . the atons to which they
are attached may forma 5- to 7-nmenberegd ring optionally substituted
wi'th one or two CJerr] -Clerr] alkyl groups; Rerr] and Rerr] = are
each independently hydrogen or Cerr]-Clerr] . al kyl or when taken
together may forma ring wherein R err] Rerr] is represented by

5 O:ﬂJr g[tﬂﬁ ,and a@éhaas ewk Rzmﬂéjetﬁé%Q IJHRRADRER b a" U} Hons
for the control of 1nsects and acarina and for the
protection of growing or harvested plants from attack
by insects and acarina.

5 The insecticidal and acaricidal pyrrole
thiocarboxamide compounds of the present invention have

the following structural formula I:

X
Y H
10
2
R
15 wherein
s
W is CNR1R2
Rl and.R2 are each independently hydrogen,
C;-C, alkyl optionally substituted with one or
20 more halogen atoms, or
phenyl optionally substituted with one or more
halogen étoms, '
NO2 groups, |
_ CN groups,
25 C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
"with one or more halogen atoms;
X is o,
30

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



wrth t'he proviso thét when Wis on the 2- or 5-position of the pyrrole

ring, then Ris other than H .~ 5." The nethod according to claim
4  wherein the conpound is a conpound. as defined by Claim2. -
- 56 - 6. The nethod according to Claim5 wherein the

- 1 -

R is hydrogen or_cl--c6 alkyl substituted with one cl-

'C4 alkoxy group.

The present invention also relates to novel

pyrrole thiocarboxamide compounds having the structural

5
formula
X
10
N
7 I
' R
15 wheréin-w, X, ¥, 2 aﬁd R are as described hereinabove
for formula I with the proviso that when W is on the
3-position of the pyrrole ring and X is on the 4—posi~
tion of the pyrrole ring and ¥, Z and R are each
hydrogen, then X is other -than 2~ or 3-chlorophenyl;
20 and with the proviso that when W is on the 2~ or

5-position of the pyrrole ring, then R is other than H,

Exemplary of halogen hereinabove are fluo-
rine, chlorine, bromine and iodine.

Advantageously, the present invention pro-
vides a method for controlling insects and acarina by

35 contacting said insects and acarina, their breeding



coirpound is a.conpound as defined by Claim3. . 7. The net hod
according to claim4 further conprising the sinultaneous or sequenti al
addition of an insecticidally or acaricidally effective amunt of one or
- nore ot her biological chem cals. - 80 A nethod for protecting
growi ng plants fromattack by insects and acarina which conprises

CLAIM:
1. A compound having the structural formula
X
Y H
N
Z |
' R
wherein
8
W is CNR,R,; f
Rl and R2 are each independently hydrogen,
c,-¢, alkyl optionally substituted with one or

more halogen atoms, or _
phenyl optionally substituted with one or more
halogen atoms,
No, groups,
CN groups,
c,-c, alkyl groups optionally substitutead
with one or more halogen atoms, or

C,-C, alkoxy groups optionally substituted

with one or more halogen atoms;
X is 0Q,

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

N02 groups,

CN groups,

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

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

: * c L M S * ’




157 -°. applylng to the foliage of sald plants or to the soil or water in
mhlch they are growing an insecticidally or. acaricidally effective anount
of a conpound having the structural fornula - wherein W X, Y, Z
and R are as described in claimA4. 9. The nethod according to claim
8 wherein the conpound is applied to the plants or soil in which they are
growing at a rate of about 0.100 kg/ha te 46 -

10 1S cl--c6 alkyl or phenyl;

31 18 cl--c6 alkyls:

12 and R13 are each 1ndependent1y hydrogen, l—c6

alkyl or may be taken together with the atom to

0o

which they are attached to form a 5- to 7-membered
ring; '
14 1S cl-c4 alkyl;

15 is hydrogen, 01-04 alkyl or may be taken together

with either R,g OF Ryg and the atoms to which they

are attached to form a 5- to 7-membered ring
optionally substituted with one or two C,-C, alkyl

o

groups;

R, and R,., are each independently hydrogen or c,-c,
alkyl;

Rig is c,-C, alkyl or when taken together with R,5 and
the atoms to which they are attached may form a 5~
to 7-membered ring optionally substituted with one
or two 01-04 alkyl groups:;

ng and R are each independently hydrogen or cl-c4
alkyl or when taken together may form a ring

wherein R,_.R is represented by +-CH=CH~-CH=CH-;

19720
and
R,y and R,, are each independently hydrogen or cl--c4
alkyl, '

with the proviso that. when W is on the 3-pos;tlon of
the pyrrole ring, X is on the 4-position of the pyrrole
rlng, and ¥, Z and R are each hydrogen, then X is other
than 2- or 3-chlorophenyl; and with the proviso that
when W is on the 2- or 5-position of the pyrrole ring,
then R is other than H«

A



kg/ ha.-

10.

A conposition for controlling insects and acarina

conprising an agronomically acceptable carrier and an insecticidally or
acaricidally effective amount of a conpound having the structural fornula
.~ wherein W X Y, Z and R are as described tn4¢laim 1.

2. The compound according to claim 1
wherein
S

W is CNRlnz;'

'Rl and R, are each independently hydrogen or C,-C,

alkyl:; _
X is Q or phenyl optionally substituted with one or
more halogen atoms,
NO, groups,
CN groups,
01-04-a1ky1 groups optionally substituted
with one or more halogen atoms, or
c,-¢, alkoxy groups optionally substituted
with one or more halogen atoms;

Y is.hydrogen, cl, Br, CN, NO, or CF,¢
Zz is hydrogen, Cl, Br or CF,;
R is A or CN;
5
. |
A is hydrogen, CR7 or

C,-Cg alkyl optionally substituted with one to
three halogen atonms,

one C_~C, alkoxy group,

1 4

TR Y



- 49 -~

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

clec alkyl groups optionally substituted

4 .
with one or more halogen atoms, or

cl-c4 alkoxy groups optionally substituted

with one or more halogen atoms;

X is 0,

B3

Rg

or

phenyl optionally substituted with one or more

halogen atoms,

NO2 groups,

CN groups,

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

alkoxy groups optionally substituted

with one or more halogen atoms;

4

C1mCy

and R, are each independently hydrogen; halogen,

4

NO,, CN or C,-C, alkyl optionally substituted with

one or more halogen atoms;

and R. are taken together with the atoms to which

6
they are attached to form a2 5- or 6~membered

heterocyclic ring containing 1 or 2 oxygen atoms
and optionally substituted with one or more
halogen atoms or c,-C, alkyl groups optionally
substituted with one or more halogen atoms;

(T




- $5 -

the atoms to which they are attached nay form a 5~
to 7-membered ring optionally substituted with one
or two cl-c4 alkyl groups; |

ng and Rzo are each independently hydrogen or 01-04
alkyl or when taken together may form a ring

wherein R,_R is represented by ~CHE=CH-CH=CE-:

19720
and : _
-R21 and R22 are each independently hydrogen or cl--_c4
alkyl;

with the proviso that when W is on. the 2- or 5-position
of the pyrrole ring, then R is other than H.

5. The method according to clainm 4

wherein the compound is a compound as defined by Claim 2.

* c L M S * .



- 56 -

" 6. The method accotding to Claim 5 wherein the

compound is a compound as defined by Claim 3.

7. The mnethod according to clain 4 further
comprising the simultaneous or sequential addition of
an insecticidally or acaricidally effective amount of

one or nore other biological chemicals.

8. A pethod for protecting growing plants
from attack by insects and acarina which comprises

LT



