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reach the third instar. ~ Two-spo d spider mtes,attack nman
nl ant Description : paged S to paged . l

Claim(s)  :paged .J28 to paged 144}
| -Drawing(s) : paged ... to paged ...
1[4 Abstract  : paged e tO paged ..........

BACKRGROUND OF THE INVENTION

Insects and acarina destroy growing and
harvested crops. In the United States alone, agronomic
crops must compete with thousands of insect and acarid
species. In partlcular, tobacco budworms, southern

5 armyworms and two-spotted spider mites are espec1a11y
devasting to crops.
. Tobacco budworms cause tremendous economic
losses in agronomic crops. In particular, budworms
devastate cotton crops by feeding on green bolls.

10 Control of budworms is complicated by their resistance
to many common insecticides, including organophos-
phates, carbamates and pyrethroids. Also, budworm
larvae are difficult to control with currently avail-
able insecticides once they reach the third instar.

15 Two-spotted spider mites attack many plant
species, raspberry planﬁs for example, by removing sap
from leaves. When raspberry plants are heavily infes-
ted, canes and leaves become stunted. With a severe
infestation, fruiting canes are damaged, resulting in

20 reduced yield and fruit quality. '

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
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‘species, raspberry plants for exanple, by renoving sap fromleaves. Wen
raspberry.plants are heavily infes- ted, canes and | eaves becone stunted.
-Wth a severe infestation, fruiting canes are danmaged, resulting in reduced

yield and fruit quality. In spite of the commercial insecticides
and acaricides available today, damage to crops, both grow ng and
har vest ed, caused by insects and acarina still occurs. Accordingly, there

i s ongoi ng research

to create new and nore effective insecticides and acari cides.
Certain pyrrole conpounds are known to possess &caricidal, fungicidal,

I nsecticidal and/or antiinflanmatory activity (see, e.g., United States
Pat ent Nunbers 4, 267, 184; 5, 010, 098; 5,102,904; 5,157,047; 5,162, 308;

5, 306, 827; 5,286, 741;, _ 5,286, 742 and 5, 286, 743, Japanese Patent Application
JP-85-40874 fil ed ontﬁaFEﬁa%e I’@é’s,a%%rﬁ‘%%?%ﬁgvﬂbﬁﬁﬁ&&%&ﬂe;o and
EP-111452- Al fil ed omacamrieides.1984, and N

Certain pyrrole compounds are known to
possess acaricidal, fungicidal, insecticidal and/or
) antiinflammatory activity (see, e.g., United States
Patent Numbers 4,267,184; 5,010,098; 5,102,904;
5,157,047; 5,162,308; 5,306,827; 5,286,741;
5,286,742 and 5,286,743, Japanese Patent Application
Jp-85-40874 filed on March 1, 1985, European Patent
ic Application EP-111452-A1 filed on June 20, 1984, and N.
’ Ono et al, Journal of Heterocyclic Chemistry, 28, pages
2053-2055 (1991)). However, none of the pyrroles
disclosed in those patents, patent applications and
publication are within the scope of the present inven-
15 tion. _
It is therefore an object of the present
° invention to provide compounds which are highly effec-
tive for controlling insecfs and acarina.
It is also an object of the present invention
20 to provide a method for controlling insects and
acarina.

.- It is a further object of this invention to
‘provide a method for protecting growing plants from
attack by insects and acarina. '

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

30
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‘Ono et al, Journal of Heterocyclic Chem stry, 28, pages 2053-2055 (1991)).
Howevier, none of the pyrroles disclosed in those patents, patent
applications and publication are within the scope of the present inven-

tion. It is therefore an object of the present invention to
provi de conpounds which are highly effec- tive for controlling insects and
acari na. It is also an object of the present invention to provide
a nmethod for controlling insects and acarina3 =- It is a further
object of this invention.to provide a nethod for protecting growi ng plants
fromattack by insects and acari na. These and ot her objects of
the present invention wll becone nore apparent fromthe detail ed
description thereof set forth be5955551-_EJ!§E-I!!E!IIQ!

- 3- SUNNA%%E&EehWMEQN:wn describes RISSGY1- and
i.nvention describgs f and fu?% g égeg conpoun s which are useful_as
i nsecti ci dal and ‘P & (EFmRORRAS; nPF8 u§e %(ﬂ SRARFEESH AR

and for the prot cmnd ommfipidalsagentsafbncthhycbntceus ofhdrensrts cand

The thieny - and fuid gy oheeGRTRRUNERRECE P bE Blantd! Fichf b Sk 1F

foll ow ngTstructur
insects and acarina.

The thienyl- and furylpyrrole compounds of
the present invention have the following structural

- formula I:
10 -
X R Ry
Y
R
N A 2
z
15 B
(I
wherein .
R, R, and R, are each independently hydrogen, halogen,
N°z or CHO, and when Rl and R are taken
20 together with the carbon atoms to which they
are attached, they may form a ring in which
R,R, is represented by the structure:
L TVW
' I 11 ]
25 ~C=C-C=C-;
L, T, V and W are each independently hydrogen, halogen,
CN or Noz;
A is O or s;
20 X is CN, N°z' c1 6 haloalkyl, S(0O) CF2R3 or C(S)NR4R5,
R3 is hydrogen, F, Cl1, Br, CFZH, cCl H, CClFH, CF3 or
ccl,; :
m is an integer of 0, 1 or 2;
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wherein R, Rerr] and R err] are each independently

[err]

hydr Qgen, shal ogen, NJerr] or CHO, and when Rlerr] and Rerr] are
t aken together with the carbon atons to which they are
attached, they may forma ring in which Rerr]Rerr]

represented by the structure: [err] L, T, V and Ware each

I ndependent |y hydrogen, hal ogen, CNor NdJerr]; Ais Oor S; Xis

CN, NdJerr], derr]-Cerr] hanaIkyI S(ONM@&F2R3 or C(S)NR[err]Rerr];
Rlerr] is hydrogen,, F, d, Br, CF[err]H, Cl[err]H CClFH, CF[err] or
Cllerr];

10

20

25

30

35

mis an integer of 0, 1 or 2;

R4 and R.s are each independently hydrogen,

' C,-C, alkyl optionally substituted with one or

more halogen atoms, or

phenyl optionally substituted with one or more

halogen atoms,
N02 groups,
CN groups,

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

atoms, or

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

atoms;
Y is hydrogen, halogen, C, -
CN or

1

haloalkyl, S(0) CF

2737

phenyl optionally substituted with one or more

halogen atoms,
- NO, groups,
CN groups,

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

with one or more halogen atoms;
2 is hydrogen, halogen or C haloalkyl;
B is R,, OR, or CN; |
R is hydrogen, C(O)R7, CHR NHC(O)Ry, CH,SQ,
CHR, /0C(0) (CR,

1

c -c alkyl optlonally substituted with one to

1
three halogen atoms,

one tr:.(c1 4 alkyl)silyl,
one hydroxy,
one cyano,

one or two c1

—04 alkoxy groups optionally
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Rlerr] and Rl err] are each independently hydrogen, | Cerr]-Cerr]

al kyl, optisonal |y substituted with one or nor e hal ogen atons, or
phenyl optionally substituted with one or nore _ hal ogen at ons,
NJ err] groups, . CN groups,

Cerr]-Cerr] alkyl groups optionally sub- stituted
with one or nore hal ogen atons, or

Clerr]-Cerr] al koxy groups optionally sub™ 3 =° _

stituted with one or- nore hal ogen atons; Y is

hydr ogen, hal ogen, Cerr]-Cerr] haloalkyl; S(O[err]CFerr]Rerr],
CN or phenyl optional Ly, substiiyted,. w th one nor
hal ogen at ons, ?ﬁf%ﬁ%ﬁ“ﬁ%éuﬁ%?wi°ne to qﬁ¢aﬁ%ﬂﬂﬁ§ atonms,
Clerr]-Cerr] al kyl groups oneiOQaCkyaikyithﬁoLed with
one or nore hal ogen atons, : - Il 0
optionally substituted She phenyl OPtW%’ﬁ&g&e%@s%@%g&% ﬁ?rs?"z
i s hydrogen, halogen or ([err]-Crareg halogerymtopss ofecitd tharferC |-G
CN, Rlerrg is hydrogen, C(O R ergix &4 ]BNHQ(Q}‘@[%ghm%ﬂ rJesQ
CHR[ err] OC( O (CR[err]R[err],)[errik(ierr b Cerr]-Cerr gtt?ilky??l
optionally substituted with one XY groups, three hal ogen atomns,
one tri(Cerr]-(err] alkylonélgphenoxy group optienaidyosubstituted one
cyano, one or two C gith- Ghe"th 2/ rdnden Wil drte o
three cl--c4 alkyl groups or one to three
10. cl-c4 alkoxy groups,
- one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three cl-—c4 alkyl

groups or one to three C -c4 alkoxy

15 ~ groups, | .
one cl-c6 alkylcarbonyloxy group optionally
- substituted with one to three halogen
. atoms,
one cz-c6 alkenylcarbonyloxy group optionally
20 substituted with one to three halogen
atoms,

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen
atoms, one to three cl--c4 alkyl groups
25 _ or one to three C,-C, alkoxy groups,

1
one C,-C,. alkoxycarbonyl group option-

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

30 one benzylcarbonyloxy group optionally
substituted on the phenyl ring with one
to three halogen atoms, one to three
Cl-c4 alkyl groups or one to three cl-c4
alkoxy groups,

35 C,-C, alkenyl optionally substituted with one to
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- 5- substituted with one to-three hal ogen atons,

Clerr]-Clarr] alkylthio, one phenyl optionally substi
t hree hal ogen atons, one to three (Jerr]-Cerr]\

one to three (Jerr]-Cferr] al koxy groups,
optionally substituted with one to three hal oge
three (JQerr]-Cerr] alkyl groups or one to three

gr oups, one benzyl oxy group optional |y 8ubstituted on
phenyl ring with one to three hal ogen atons, on
Cerr]-Cerr] alkyl - groups or one to three (Jer
gr oups, one err]-Cerr] alkylcarbonyl oxy group opti

one
tuted with one to
al kyl groups or
oné phenoxy group
n atons, one to
Cl- 4 al koxy
t he
e to three
r]-Clerr] al koxy
ondl |y

‘substituted with one to three hdih¥fs halogen atomg Ry, one phghyl group,

Clerr]-Cerr] al kenyl carbonyl oxygygr oup optionally
with one to three halq e

|
group optionally sub- €37Cg alkyn¥i|qgk¥ﬂpﬁﬁ}$ %“BQEbQFﬁFé cagggn

substltuted
oxy

atons, one to three C[err] qerrﬂhﬁé<mamwsatoms or oneophenglt

option 8 1 R Ye AR at R cY6 bRt a1 5Lk

%H&aroup

atons or one to three (err]-( easulistituted witthneytgrthpeg halogen one

benzyl car bonyl oxy group optiondé substituted
ring with one to thrée hal'ogen atons, one to th
Cerr]-derr] alkyl groups or ofhe q¥drexylerr]-Jerr]

on t he phenyl
ree
al koxy

gr oups,

Cerr]-Cerr] alkenyl opher@dnosubstituted with one to

10

20

25

30

35

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-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 cl-c alkyl groups or
one to three cl—c4 alkoxy groups,

one benzyloxy group optionally _
substituted on the phenyl ring with
one to three halogen étoms, one to
three cl-c4 alkyl groups or one to
three cl-c alkoxy groups,

one c1 6 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

substituted with one to three

halogen atoms, one to three cl-c4
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- 6- t hree hal ogen atons or one phenyl group, or

Clerr]-Cerr] alkynyl optionally substituted with one to t hree
hal ogen atons . or one phenyl group; is (ferr]-(err] alkyl or CJerr]-Clerr]
cycl oal kyl each optionally substituted with one to three

hal ogen at ons, one hydr oxy, one
cyano, one or two CJerr]- C[err] alkoxy gr oups

optionally substituted with one to t hree hal ogen atons,
one CJerr]-Cerr] alkylthio, one phenyl group optionally
substituted with one to three hal ogen atons,

one to three err]-Cerr] alkyl to _three

groupﬁ_ r one
Clerr]-C[err] al koxy gr oups, ky%nﬂ??ﬂﬂﬁmﬁﬁ'ﬁﬁ%dﬁ°oﬁRFSﬁth7c4
substituted W t h onalkodyhrgxouys pgen at ons,

ne to three

one to three Jerr]-Cerr] alkyl _groups or
Cerr]-Cerr] al koxy groups, ofle %0 ~Ce &%%%%Wbr%ﬂggpt lonally
substituted on the phenyl ring with optlonally substituted withecohel &gen

atons, onggto t hree o) 0.
t hree C[e?r] -CJerr] al koxy groups, tﬁ;@é ]haqd'%érl %&Xé] Hﬂé to %eg
al kyl car bonyl oxy group tﬁlﬁﬂ§13slﬂmﬂﬁtt0red mnth one to
three hal ogen atons, on@%eﬁﬁldxyqa&rﬁ&nﬂ kprohs 25peIvhally

group
- suhstltuted_on the phenyl ring with

one to three halogen atoms, one to
10 three C,~C, alkyl groups or one to
' three cl-c alkoxy groups,
C,-Cg alkenyl optionally substituted
with one to three halogen atoms or one.
phenyl group,

is ) C,~C¢ alkynyl optionally substituted
with one to three halogen atoms or one
phenyl group, o

. phenyl optionally substituted with one or
' _ more halogen atoms, cl-c4"a1ky1 groups,

20 ¢,-C, alkoxy groups, phenoxy groups,
c,-C alkylthlo groups, tr1(C1 4
alky1)511y1 groups, C,-C, alkylsulfinyl
groups, cl-c 4 alkylsulfonyl groups, CN
groups, NO2 groups or CF3 groups,

25 phenoxy optionally substituted with one or
more halogen atoms, cl-c4 alkyl groups,
c1 c4 alkoxy groups, c1 4 alkylthio
groups, tri(cl-c4 alkyl)silyl groups,

_ cl—c4_a1kylsu1finy1 groups, C,-C, alkyl-

30 sulfonyl groups, CN groups, NO, groups
or CF, groups,

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

'35 atoms,
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optionally substituted with one to t hree hal ogen atons,

one phenylcarbonyl oxy group optionally substituted with one to
t hree _ hal ogen atonms, one to three CJerr]-Cerr]

-7- al kyl groups or one to three (err]-Cerr]

al koxy groups, one Cler]r-(err] al koxycarbonyl group

optionally substituted with one to t hree hal ogen atons or one to
t hree ’ Cerr]-Clerr] al koxy groupsg @r, one benzyl oxycar bonyl
group optionally substjituted on 'the phenyl ring with

one to three hal ogen atons, one to three (Jerr]-Cerr] alkyl
groups or one to three (JQerr]-Cerr] alkoxy groups,

Clerr]-Cerr] alkenyl optioO§+Cg alkokyt op&donallywisibsticbutoed hwith hal ogen
atons or one phenyl grolp, ngrik-gLEEg]ngfggaﬂ éggﬂénmg y
0 one P

substi t ut ed with one to three halogen atons enyl group,

phenyl optional |y substitut€g-Gigt Albaaydexy optionaliy sdstituted

Cerr]-Cerr] alkyl groups, witR" bheClt®’ thrdle Rai difeédt Rtbomdienoxy
gr oups, C[err]-;lerr%ralkxlthlo groups, tri(Cl-C4 al kyl)silyl
groups, CEerr]- C[Rgr}shygregen; qF €,=C, 44 Cerr]-Cerr]

al kyl'sul fonyl groRpsis @ -c. alkyl optionally substituted with

one to three halogen atoms,
phenyl optionally substituted with one
_to three halogen atoms, CN groups, N02
10 groups, cl—c4 alkyl groups, cl-—c4 alkoxy
groups or CF3 groups,
2- or 3-~thienyl, or
_ 2= or 3-furyl;
A A A A NR

1 1 1 1 18
1 N [ [ i
Q 1s C-R;5, C-OR;,, C-NR R o, P=(OR;;),, C-NR;gRy,,
?R18
20 ' H
A . N
I—Ra2 - R22
\ / | N
N , N ,
Ras ~ Rys
25 oN,
C,-Cs alkyl optionally substituted with one or

more halogen atoms, CN groups or phenyl
groups, or _
phenyl optionally substituted with one or more
30 halogen atoms, cl-c4 alkyl groups, cl-c4
alkoxy groups, CN groups, N02 groups, CF3
groups or NR24R25 groups;
Al is O or S;

Ry, is €,-Cg alkyl or phenyl;

35 :
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groups, NJ err]
w th oone ar

groups or CF[err] groups, phenoxy optionally substituted

nore hal ogen atons, Cerr]-Cerr] al kyl groups,

Cerr]-Cerr] alkoxy groups, Cerr]-Clerr] alkylthio groups,
tri(derr]- al kyl')silyl groups, Clerr]-Cerr] alkytsulfinyl
groups, ([err]-Cerr] alkyl- sul fonyl groups, CN groups, NJerr]
gr oups or- CF[err] groups, 1- or 2-naphthyl, 2-, 3-, or 4-pyridyl
optionally substituted with one to three® Ral ogen at ons,

-8-

one to three hal ogen atons, or

Cerr]-Cerr] alkoxy optionally substituted with

Cerr]-Cerr] al kenyl oxy

optional Iy substituted with one to three hal ogen atons;
Rlerr] is hydrogeRy

optionally substigute t
phenyl optlonalIfﬁ%%bg?ﬁiu@édare eQ@% fhdéﬁéﬁaéﬁ%i&ﬁﬁ&ég % hreb ﬁﬁlo en

NO eRtkyYl or may be taken mewﬂ} '@P%r‘ﬂ:o@:l k9|
groups, (err]-Clerr] whkenythey are attached t Eu¥m & 5F[€6'7-geabEfed

atons, CN groups,

2- or 3-thienyl,
5 y

10

15

25

30

or

Riv
R

18

19

21

24

10
11

x

rig] €y rf CrakyRsal kyl; Rlerr] is err]-Cerr] alkyl

ring; 2- or 3-furyl;

is c1 4 alkyl;

is hydrogen, c1 4 alkyl or may be taken together
with either ng or R21 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;

and R2° are each independently hydrogen or cl-c4
alkyl;
is ¢,-C, alkyl or when taken together with R,, and

the atoms to which they are attached may form a 5-
to 7-membered ring optionally substituted with one
or two cl--c4 alkyl groﬁps;

and R,, are each independently hydrogen or c1
alkyl or when taken together may form a ring

wherein R22223 is represented by -CH=CH-CH=CH-;

Cs

and st are each 1ndependent1y hydrogen or c1 4
alkyl;
is hydrogen or c alkyl;

1
and R,., are each independently hydrogen,

cl-Cizalkyl optionally substituted with one or
more halogen atoms,

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

Ce alkylthio optionally substituted with one

or more halogen atoms, or

C,-
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CN, [err] ~Cerr]-Cerr] alkyl optionally substituted

W th.,one qr nor e hal ogen atons, CN groups or phenyl

groups, or phenyl optionally substituted with one or nore

hal ogen atons, Clerr]-Clerr] alkyl groups, Cferr]-Cerr] : al koxy
groups, CN groups, NJerr] groups, CF[err] groups or
NR[err]Rerr] groups; A 1is o0 or S R[err] |s C[err] Cerr] alkyl or

phenyl ; - - 9- Rlerr]is

Cerr]-Cerr] alkyl;

with one or more halogen atoms, or
~C, alkoxy groups optionally substituted
with one or more halogen atoms, or
when R11 and Rlz are taken together with the atom
5 to which they are attached may form a c3-c6
cycloalkyl group optionally substituted with one
to three cl-c4 alkyl groups, c2 c6 alkenyl groups
or phenyl groups, or R11 or R12 may be taken
together with st and the atoms to which they are
10 attached to form a 4- to 7-membered heterocyclic
ring;
n is an integer of 0, 1, 2, 3 or 4;'
0

=21

Q; is AjRy4» ; (OR39) 2+ NRygRygs CR3R3;C(0)R;,, oX
15 C,-C¢ cycloalkyl optionally substituted with one
or more c1 6 alkyl groups,.
c2 6 alkenyl groups, or
phenyl groups optionally substituted -with one

or more halogen atoms,

20 NO, groups,
CN groups,
cl--c4 alkyl groups optionally substi-
tuted with one or more halogen
: atoms, or
25 _ Cl-c4 alkoxy groups optionally substi-
tuted with one or more halogen
atoms;
A2 is 0 or S(O)p;
p is an integer of 0, 1 or 2;
30 R,e is hydrogen,
cl-c6 alkyl
c2-06 alkenyl,
cz-c6 alkynyl,
35 phenyl optionally substituted with one or more

halogen atoms,
_ This Sheet Has Been Replac
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Rlerr] and Rl err] are each independently hydrogen, C[err]-Clerr]

al kyl; or may be taken together with the atomto whi ch they are
attached to forma 5- to 7-nenbered ring; is CJerr]-Cerr]al kyl;
Rlerr] is hydrogen, (Jerr]-Cerr] alkyl or may be taken together Wi th
either Rerr] or Rerr] and the atons to which they are attached to
forma 5- to 7-nmenbered ring optionally substituted with one or two
Cerr]-Cerr] alkyl ‘groups; Rerr] and Rlerr] are each independently
hydrogen or Clerr] -(err] alkyl; Rerr] is CJerr]-Clerr] alkyl or
when taken together with R err] and the atons to which they are
attached may. forma 5- to 7-menbered ring optionally substituted with
one or two Cl-C4 al kyl N@po®F®UPR22 and R23 are each independent!y
hydrogen or (err]-Clerr] cN geb g or when taken together may forma ring

Mmmh1mew]mew]|sremesmﬁ err] are
each i ndependently hydrogen mr8 FYXCPEPPPS °Pt¥ﬂq%i¥ &? fF’Ié:i-ﬁ9drogen

or Jerr]-derr] alkyl: R[err] aﬁdtﬁ[ehél@&em@rﬂ1hanhgéﬂmkfbﬁ hggr ogen,
Cl-C6 al kyl optionally subs h one or é oge
at ons, Clerr]-Clerr] ko 3 gagc’éﬂapﬁ’%ﬁaﬁltﬁww t?iu‘t?ﬁi f%ﬁ‘gea
nor e hal ogen at ons, C[err] - gfithr bnal loy mivre halagen atembstit ut ed
with one 0 phenyl optionally
substituted with one or?ﬁgﬁ 1 pEviadn 551Fp én at ons, N err]
gr oups; ~ ON §f®1Bg, provided p dsely - Clerr] alkyl groups
optionally SUbStltUted(CH2CH20)qR33, or.
10 A
3. _R
~
N » OF
Rss
is R, may be taken together with either R11 or R,,

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

A, is O or s;

Ry, is ¢,-C, alkyl,

20 cz- alkenyl,
c2 6 alkynyl, or
phenyl optionally substituted with one or more
halogen atoms, |

NO2 groups,
25 CN groups,
c1 4 alkyl groups optionally substituted

with one or more halogen atoms, or

Cl--c4 alkoxy groups optionally substituted
with one or more halogen atoms;
30 q is an integer of 1, 2 or 3;
Ry, is OR,., Or NR; R.o;
R37 is cl-c alkyl or
phenyl optionally substituted with one or more
halogen atoms, |
35 Noz groups,
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- 10 - wi th one or nore hal ogen atons, or
Jerr]-Cerr] al koxy groups optionally substituted wth
one or nore hal ogen atons, or when Rlerr] and Rl err] are taken
together with the atom : to which they are attached may f-orm a
Jerr]-Jerr] cycl oal kyl group optionally substituted with one

to three Clerr]-Clerr] alkyl groups, Clerr]-Clerr] al kenyl groups or
phenyl groups, or R[err] or R err] may be-tager together with
Rlerr]and the atonms to which they are attached to forma 4- to
7-menbered heterocyclic ring; nis an integer of 0, 1, 2, 3 or 4;
[err] {err] is Alerr]Rerr], P-(ORerr])[err] NR[err]Rerr],
CRlerr]Rerr]C(ORerr], orCN groupperr]-Cerr]cycloal kyl optionally

substituted with one g&kggrgrghg@fbﬁgjaﬂgl B etdbsk
err]-Cerr] alkenyl groups1 oﬁ oups opti ona y
substituted with one with ope eg; B‘Q’Fzﬁ i@?ﬁ’ ftoms, or

N err] groups, c,-C, &lkeKeuUgroups optlonally suﬁEﬁitﬂtéaerr]
al kyl groups optionally substi - d with one or

more hal ofen ithapgﬁsor more halogen §%°ms(1err]

Clerr] al koxy grqq&; analngglhxesebehlindependently hydrogen oitﬁiﬁb
one or nore hal og€ at ons; A[err] is O or C»%grr];

pisan integer of 0, 1 or ﬁlkﬁﬂérr] i s hydrogen, Cerr]- C[err] al kyl
C2-C6 al kenyl, R, G[mdr]zag:[ are] eabhydynuependeqmmyiyquemapr ¥C4=C,
substituted with one or morgikyl, or . halogen atons,
10 when taken together may form a ring wherein
R35836 is represented by -CH=CH-CH=CH-;

is C,-C, alkyl;

R is hydrogen,

28
cl--c6 alkyl,
15 C,-Cq alkenyl,
) cz_-—c6 alkynyl, or
phenyl optionally substituted with one or more
- halogen atoms,
NO, groups,
20 CN groups,
¢,-¢, alkyl groups optionally
substituted with one or more
halogen atoms, or
cl-c4 alkoxy groups optionally
25 substituted with one or more
halogen atoms, or
R,g may be taken together with either R,, or R,,
and the atoms to which they are attached to form a
4~ to 7-membered heterocyclic ring;
30 R29 is hydrogen,
cl-c6 alkyl,
cz-c6 alkenyl,-
C2-c6 alkynyl,
phenyl optionally substituted with one or more
35 halogen atoms,

This Sheet Has Been Replaced
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- 11 - NJ err] groups, CN groups,

- v] al kyl groups optionally substituted with one
SEGL;1eCLZ{LLen a?ong, OP P Cerr]-Cerr]al koxy groups optionally
substi tuted w th one p& gnre_hagogen at ons, - C(ORerr]

rovided p is O, C(OR[err] provided p is O,
FCH[err}CE[err]C»[err]R[err], or. [err] Rl err] nay.bﬁ tﬁken
together with either Rerr] or Rerr] andiBhe atons tg which they are
attached to forma 4- to 7-nmenbered heterocyclic ring; Alerr] is O or
S; Rerr] is Jerr]-Cerr] alkyl, Cerr]-Cerr] al kenyl,.

Cerr]-Cerr] al kynyl, or phenyl optlonally substituted mnth one or
nmor e hal ogen at on®O, groups
CN groups,

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

C(A R4

CN,

302R41, or
10 C(O)CHR42NHR4

a, is 0 or §;
Ryo 18 OR 4, COJR, ., NR, R, .,
C,-C¢ alkyl optionally substituted with one to
three halogen atoms,
15 c2 6 alkenyl,
02 c6 alkynyl, or
phenyl optionally substltuted with one or more
- halogen atoms,
NO, groups,
20 CN groups,
cl--c4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl—c4 alkoxy groups optionally substituted
with one or more halogen atoms;
25 R44 is cl-c6 alkyl optionally substituted with one
phenyl group, or -
phenyl optionally substituted with one or more
halogen atoms,
No2 groups,
. 30 _ CN groups,
— C,-C, alkyl groups optionally substituted

This Sheet Hes Been Replace with one or more halogen atoms, or
”ml" ,I"" ,"I m ‘", C,~C, alkoxy groups optionally substituted

with one or more halogen atoms;

:R.4 and R 4¢ are each independently hydrogen or'cl-c4



NJ err groups, CN groups, | Cerr]-Cerr] alkyl groups

optianal |y, substituted with one or nore hal ogen atons, or
Cerr]-Cerr] al koxy groups optionally substituted wi th one
or nore halogen atons; q is an integer of 1, 2 or 3; Rerr] is ORerr] or
NRferr]Rlerr]; Rerr] is err]-(err] alkyl or phenyl optionally
substituted with one or nore hal ogen at ons, NO err]
gr oups, - 14 - - 12 - CN
groups, Cerr]-Cerr] alkyl groups optionally substituted

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

Rlerr] and Rlerr] are eachalkydpendently hydrogen or (Jerr]-Clerr]
alkyl; Rlerr] ang R[ggr arg each independently hydrogen or Clerr]-Clerr]
al kyl, or. 41 47 #8Ken together may forma ring wherein
Rlerr]Rerr] is repreSqmfgdadkyleH=CH CH=CH; Rlerr] is Cerr]-Cerr]
al kyl; Rerr] is hydr@ge@, alkenYQ[err]-C[err] al kyl ,
Cerr]- C[grr] al kyl , cz-czcg%cry]n_y "erorzj al kenyl ,
' phenyl optionally substituted with one or more
halogen atoms,
No2 groups,
CN groups,
10 C,~C, alkyl groups optionally substituted:
with one or more halogen atoms, or

1-

c,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
R47 and R48 are each independently hydrogen or cl-c4
15 alkyl;

Ry is hydrogen,
c,-C, alkyl optionally substituted with
- one hydroxy group,
one SR.49 group,
20 one C(O)NH, group,
one NHZ group,
one NHC(=NH)NHz group,
one cozn group,
one phenyl group optionally substituted with
25 . one hydroxy group,
one 3-indolyl group or
one 4-imidazolyl group;

R49 is hydrogen or cl-c4 alkyl;
Ry3 18 C(A,)Rg,7
30 Rgo is C,~C¢ alkyl optionally substituted with one or
more halogen atoms, -
c,~C¢ alkoxyalkyl,
C,-C¢ alkylthio,
phenyl optionally substituted with one or more
35 halogen atoms,

This Sheet Has Been Replaced
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C[erf]-C[err] élkynyl, or phenyl optionally substituted with one or

nor e, . - hal ogen at ons, Nd err] groups,
CN groups, Clerr]-Cerr] alkyl groups optionally
substituted with one or nore _ hal ogen -at ons, or
C:err]-"Cerr] al koxy groups optionally substituted
Wi th one or nore hal ogen at ons, or R err] may
be taken together with either Rlerr] or R-erxj - and the atons to which
they are attached to forma 4- to 7-nmenbered heterocyclic ring;, Rerr]
I s hydrogen, Cerr]-Cerr] alkyl, Cerr]-err] al kenyl,
Cerr]-Cerr] al kynyl, phenyl optionally substituted with one or nore
hal ogen at ons, ' NO, groups, - 13 -
NJ err] groups, CN%urQﬁ@HQS1 Cerr]-Cerr] alkyl
groups optionally substituted Wi th one or nore hal ogen
at ons, or d er Fy=Cyerdkyd H&QPRF(RHﬁiQﬂﬁlhha?¢955B§§FP§uted
with one or nore hal ogen atons, with one or more halogen atoms, or
5 cl_c4 alkoxy groups optionally substituted
_ with one or more halogen atoms,
OR 4+
COZR44 or
MR, sR467 :
10 R3o and R31 are each independently hydrogen,
¢,-C¢ alkyl optionally substituted with one or
more halogen atoms,
C,-C¢ alkoxy optionally substituted with one or
more halogen atoms,
5 - C,-Cq alkylthio optionally substituted with
' one or more halogen atoms,
phenyl optionally substituted with one or more
- halogen atoms,
CN groups,
- 20 NO, groups,
C,~C, alkyl groups optionally substituted

1 4
with one or more halogen atoms, or

-C, alkoxy groups optionally substituted
with one or more halogen atoms, or
25 when Rso and R31 are taken together with the atom
to which they are attached may form a C, ~Ce
cycloalkyl group optionally substituted with one
to three C -c4 alkyl groups, c2 6 alkenyl groups

C

or phenyl ;roups;
30 - Ry, is OR;,, NR,.R,,, C,-C, alkyl or
: '~ phenyl optionally substituted with one or more
This Sheet Has Been Replaced- halogen atoms,
{11 ) ————
. NO, groups,
35 c alkyl groups optionally substituted

1 4



C(Alerr])Rerr], CN, - SHJerr]Rerr], or
C(OCHR[err]NHR[err]; Alerr] is Oor S RMH]lsG{mﬂ CJerr]Rerr],

NR[err] Rl err] Cerr]-Cerr] alkyl optionally substltuted with one to
t hree hal ogen atons, Cerr]-Cerr] al kenyl, Cerrj-Clerr]

al kynyl ;] or phenyl optionally substituted Wi th onengerhg@ﬁghBeenRLplmd
hal ogen at ons, NJ err] groups, :

Cerr]-Cerr] alkyl groups optionally substi tugt ed EI' ‘lm M‘Mone
or nore hal ogen atons, or Cerr]-Cerr] al koxy Iy
substituted wi th one or nore hal ogen- atons; R44 is Cl-C6:
.al kyl optionally substituted with one phenyl group, or

phenyl optionally substituted w whthnener omomere halogen atdmsicront ons,

NJ err] groups, ro roups
optional ly substituted E“L& dtRoxy aroups Oégfqﬁ§£;%f¥é%ﬁ§ﬁé§%e§

Cerr]-Clerr] al koxy groups optlviﬁhl9n§u9§tFPGE9@alogen atoms; andMAth
one or nore haloggg aj oNE; -EieéikygngrR46 are each independently hydrogen

or CJerr]- C[err]

phenyl optionally substituted with one or more
halogen atoms,
CN groups,
No . groups,
, c1 4 alkyl groups optionally substituted
10 with one or more halogen atoms, or
c,-C, alkoxy groups optionally substituted
w1th one or more halogen atoms,

prov1ded that when A is §, X is S(0) CF R, and Z is

1l

273
hydrogen, then Y is hydrogen, halogen, c1 6 haloalkyl,
15 S(O)mCan3 or CN; and further provided that when the

pyrrole ring is substituted with hydrogen at each of
the pyrrole carbon atoms adjacent to the ring nitrogen
atom, then X cannot be CN or Noz.
This invention also relates to compositions
20 containing those compounds and methods for using those
compounds and compésitions. Advantageously, it has
been found that the thienyl- and furylpyrrole compounds
of the present invention, and compositions containing
them, are effective insecticidal and acaricidal agents
25 for the control of insects and acarina and for the
protection of plants from attack by insects and
acarina. The compounds of the present invention are
especially useful for the control of tobacco budworms
and southern armyworms.
30
DETAILED DESCRIPTION OF THE INVENTION
Advantageously, the present invention pro-
vides a method for controlling insects and acarina by
" contacting said insects and acarina, their breeding
35 ground, food supply or habitat with an insecticidally



- 14 - al kyl; Rerr] is NRerr]Rerr]"’ Cerr]-Cerr]

al kyl;, « (derr]-Cerr] alkenyl, Cerr]-Cerr] al kynyl, or

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

NJ err] groups, CN groups, C[errfre%epp}_akaL_____
groups optionally substituted w th one halo en |
atons, or Cerr]-Cerr] al koxy groups optlona g@maL
with one or nore hal ogen atoms; Rlerr] and R¥7r} are each ﬂ'

hydrogen or Clerr]-Cerr] . alkyl; Rlerr] is hydrogen,

Clerr]-derr] alkyl optlonally substltuted W th one hydroxy

group, one SR err]. .grou one C(O NH err] group;
one NH err] group®F acaricidalljhe é%ﬁﬂtﬁﬁﬁPGTQ#?T 9fodpformula I, one
Cderr]H group, thienyl- orOEtﬂ¥l¥?ﬁrdHéH&b andal |y substltuted mnth
one hydroxy group, of - gf E?ﬁ £
4-imidazolyl group; Rlerr] e RFSIRAE “%&% e edey ??]pEPK}FFsRPePﬁFWQQ
C(Alerr])Rerr]; Rbrrpkotadﬂinqﬂgﬁﬁu&né pﬂéntsoﬂtbnnattucku?itEhube&sMtfl
one or r v
Jerr]-Cd e?r] al kypgﬁra%aﬁh& %r} a‘%%ﬁﬁl aﬁg é%%gs {’g sﬁﬁ? %gﬁi‘t&r
nor e EI&gemhgnaqil or water in whlch they are growing an
insecticidally or acarzcidally effective amount of a
formula I, thzenyl- or furylpyrrole compound.
The thienyl- and furylpyrrole compounds of
10 the present invention have the following structural

formula I:

X R R,
Y .
15 e R,
B -
€1

Wherein R, Rl' Rz, A, X, Y, 2 and B are as described
hereinabove for formula I.
Preferred formula I thienyl- and furylpyrrole
compounds of the present invention are those wherein
R, R1 and'R2 are each independently hydrogen, halogen
or Nozl_and when R1 and R2 are taken together
with the carbon atoms to which they are
attached, they may form a ring in which R,R,

is represented by the structure:

20

25

L TVW
Pl
-C=C-C=C~-;
L, T, V and W are each independently hydrogen, halogen,
CN or Noz;

A is O or S;

X is CN, Noz' c1
35 R is hydrogen, F, c1, Br, CF

cc13;

30

c haloalkyl, S(O)mCF2R3 or C(S)NR4 57

H, CCl H, CClFH, CF, or

2 3



NJ err] groups, CN groups, Clerr]-Cerr] alkyl

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

NRferr]Rlerr] Rerr] and Rlerr] are each i ndependently hydrogen,
Clerr]-derr] alkyl optionally substituted with one or This Sheet Has BeenRgpleced

hal ogen at ons, Clerr]-Clerr] al koxy epigoral | y subs ' ne
or nor e hal ogen atons, Cerr]-Cerr] al al |y
pheny @

substituted with one or nore hal ogen atons,
optionally substituted with one or nore hal ogen at ons, '
CN groups, m is ayyintegey oHs0, 1 or 2; Clerr]-derr] alkyl groups

optional Iy substig Utféfh R, are each indepbh8eff%yChyl@®b@endl 0gen atons, or
Cerr]-Cerr] al kdky groubs optionally substituted, ' with
one or nore hal ogen atopiecq ALKyl °Eﬁéﬁn¥£¥er“§ﬁﬂlﬁP§PﬁlW%:PIQBGHPr
together with the atom mégevﬁﬁxﬁgéﬁgataﬁe,abfached may fprnla '
Chree) o811 o) Ay Bk ESByER)) SUBLE SRR M bt W,
phenyl groups; Rerr] is OlhzodenNatems] Rlerr], Cerr]-Cerr] alkyl or
phenyl optionally substltLuﬁagvgéghggg or nore
CN groups,
cl--c4 alkyl groups optionally substituted
10 with one or more halogen atoms, or
cl--c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Y is hydrogen, halogen, C,~C. haloalkyl, S(O)mCF2R3,
CN or
15 phenyl optionally substituted with one or more
halogen atoms,
NO2 groups,
- CN groups,
cl-c4 alkyl groups optionally substituted
20 with one or more halogen atoms, or
Cl-cé alkoxy groups optionally substituted
with one or more halogen atoms;
~ 2 is hydrogen, halogen or cl--c6 haloalkyl;
B is R6 or CN;
25 Rg is hydrogen, C(O)R,, or
c Ce alkyl optionally substituted with one to
three halogen atoms,
one cyano,
one cl—c4 alkoxy group,
30 one C,-C, alkylcarbonyloxy group,
one phenylcarbonyloxy group, oOr
one benzylcarbonyloxy group; and
R, is phenyl optionally substituted with one or more
halogen atoms, cl-c4 alkyl groups, C,-C, alkoxy
35 groups, CN groups, NO, groups or CF, groups.

1-



hal ogen at ons, CN groups, NJ err] groups,
Cerr]-Cerr] al kyl groups optionally substituted

-16 - with one or nore hal ogen atonms—et—""——
Clerr]-Cferr] al koxy groups optionally substituted acedle
ornore hal ogen atons; and Rerr] is Cerr]-Cerr] alkyl TB“SheetHaSBemm
optionally substitut ed with one or nore hal ogenﬂ“““ﬁl“ml“““\
CN groups, NJ err] groups, =19 - Jerr]-Cd

groups optionally substit.uted wi th one or nore hal ogen
atons, or Clerr]-Cferr] al koxy groups optionally substituted

with one or nore halogen atons; provided that when Ais S X i
S(O[err]CFlerr]Rlerr] and 3n9the¥y 8EgRR, of \preferred f¥gumia t%u%&ﬁﬁptl’
Cl-C6 hal oal kyl , <dda] eand GEariéRaalr hgahtel\larmd:hfdﬂé htexsdayi ded t hat

car bon at o ac) dberi 13P9 o BHE RRCRo4BASEEBREREIS), Kehen. i tipeR ©

N err]. Thi s i noenKO 13 ahdowheha Rymaxs ttaken coogetheng
t hose conpounds and net hod e gggg ons.
Advantagggusly, It has beeﬁwioun ?Lpﬁﬁ ?hleny Qﬂ‘rﬂf%eﬁ?%
conpounds attached, they may form a ring n which R R,

is represented by the structure:

_L TVW
| 11 |
10 - ~C=C-C=C-;
L, T, V and W are each independently hydrogen, halogen,
CN or NOZ;

A is O or S; _
X is CN, No2 or cl-c haloalkyl;
'Y is hydrogen, halogen, cl-c6 haloalkyl or phenyl
optionally substituted with one or more
halogen atoms,
N N02 groups,
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c alkoxy groups optionally substituted
with one or more halogen atoms;
Z is hydrogen, halogen or c1 haloalkyl,
B is R6 or CN;
Rg is hydrogen, C(O)R, or
C.~C_ alkyl optionally substituted with one to
three halogen atoms,
one cyano,
one C,-C, alkoxy group,
one cl-c alkylcarbonyloxy group,
one phenylcarbonyloxy group, Or
one benzylcarbonyloxy group; and
R7 is phenyl optionally substituted with one or more

s

20
1l

25

1 6
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of the present invention, and conpositions containing them are effective
I nsecticidal and acaricidal agents for the control of insects and acarina
and for the protection of plants fromattack by insects -and-acarina.— The
conpounds of the present invention are especially useful for the control of

t obacco budworns and sout hern ar nywor ns. DETAI L a
THE | NVENTI ON Advant ageously, the present inventio ﬂ

met hod for controlling insects and acari na-bpgentacting sa

acarina, their breeding ground, food supply or habitat with an

i nsecticidally ' - 17 -

acaricidally effective anount of a fornmula I, thienyl- or furylpyrrole
conpound. Thehplegentatnmsnt ﬁcaladhyingrhnps% dkoxy
protecting grow ng pl a\g_ EO tb.%g c&/ r%qﬁg pI ying to
the foliage of said pl of 0|I n mh dh

growi ng an insecticidally onoueapretsxraﬁ @hmmnlauiznhnﬂnylﬁ andofwn?he
thienyl - or furylpyrigie g ﬂgsuaés of this 1;1%&*.&?%% a18kd W, qépxi ol e

conmpounds of the present ntion have | owm ng structural Tormu

[err] [ . R1 an are each independently hydrogen, halogen
or “°z' and when R1 and Rz are taken together

with the carbon atoms to which they are
attached, they may form a ring in which R,R,
is represented by the structure:

10
LTV W
|t 1 |
-C=C-C=C-—;
L, T, V and W are each independently hydrogen, halogen,
CN or Noz;
15 .
A is O or S;
X is CN, Noz'or cl-c6 haloalkyl;
Y is hydrogen, halogen, c1 6 haloalkyl 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, or
c,-C, alkoxy groups optionally substituted
25 with one or more halogen atoms;
Z is halogen or C,-Cq haloalkyl;
B is RG or CN;
R is hydrogen, C(O)R7 or
C,-C¢ alkyl optionally substituted with one to
30 '

three halogen atoms,

one cyano,

one cl-c4 alkoxy group,

one cl-c alkylcarbonyloxy group,

one phenylcarbonyloxy group, or
35 _



wherein R R err]
formula I..
conpounds of the

Rlerr], A, X, Y, Z and B are as described herei nabove for
Preferred formula | thienyl- and furyl pyrrole
present invention are those wherein R -Rlerr] and Rlerr]

are each independently hydrogen, hal ogen or hKIerr and when

Rlerr] and Rlerr]
whi ch they are
Rlerr]R err]

are taken together with the cakf
attached, they may forn1a ring in

is represented by tke2at ~ucture: [er

Is Oor S; Xis CN, NJerr] (err]-(err] hal oal kyl, S(C»[err]CF[err]R[err]
or C(SYNRlerr]Rerr]; Rerr] is hydrogen, F, d, Br, CFlerr]H CdJ[err]H,
CCl FH, CF[err] or CCl [ ene] benzylcarbonyloxy group; and

10

5

20

25

30

35

R, is phenyl optionally substituted with one or more
halogen atoms, cl-c4 alkyl groups, c1 4 alkoxy
groups, CN groups, NO, groups or CF, groups.
Another group of more preferred formula I thienyl-

and furylpyrrole compounds of this invention which are

effective insecticidal and acaricidal agents are those
wherein |

R, R. and R, are each -independently hydrogen, halogen

o | 2
or NO,, and when Rl-and R, are taken together with

the carbon atoms to whichzthey are attached, they
may form a ring in which R,R, is represented by
the structure: -CH=CH-CH=CH-;
A is O or S;
X is CN or Noz:'
Y is halogen, CF3 or
phenyl optionally substituted with one or more
- halogen atoms,
NO, groups,
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
~-C, alkoxy groups optionally substituted
) with one or more halogen atoms,
Z is hydrogen, halogen or CF3, and
B is hydrogen or ¢,-¢ ¢ alkyl substituted with one c,-C,
alkoxy group.
Most preferred formula I insecticidal and
acaricidal agents are those wherein
R, Rl and R are each 1ndependent1y hydrogen, halogen
or Noz,
A is O or S;
X is CN or NOZ;
Y is halogen, CF3 or
phenyl optionally substituted with one or more

¢

BeenReplaced

and Ware each independent!|y hydrogen, hal ogen, R!u’m”mm/



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

hydr agen, . Cerr]-Cerr] alkyl optionally substituted with one or

nore hal ogen atons, or phenyl optionally substituted with one or nore
hal ogen at ons, NJ err] groups, CN groups,
derr]-ferr] alkyl groups optionally substituted ‘Wi th one
or nore hal ogen atons, or Cerr]-Cerr] al koxy groups
optionally substitut ed Wit lpone or nore Thil Hasa?e ENTeplacéd

i s hydrogen, halogen, Cerr]-Clerr] haloalkyl, S(Oferr]
CN or phenyl optionally substituted with one or nDre

hal ogen at ons, NJ err] groups,

Cerr]-Cerr] alkyl groupshajlogemlatoms,bstituted - with one
or nore hal ogen atons, or o oups Clerrl-Cerr] al koxy groups optionally
substituted 20 S Bhe or nore hal ogen atons; Z is hydrogen,
hal ogen or Clerr]-CJerr] h&NogrepPs,B is R6 or CN; Rlerr] is hydr ogen,

(ORerr], or T er G Bk drid St isna1hy | bibedrutbh one to

t hree halogen at ons, Qne “cyano, Jerr err]

al koxy gr3up, one C[ @IJ‘H‘- ons 9r AR c‘!ﬁ%%?@!‘oﬁ?"gﬁouﬁr
one -phenyl car bonyl oxy QFOUE alkoxy grouﬁgi6§fﬁaﬁiﬁlﬁoéﬁb§ﬁitﬁt&ap and
Rlerr] is phenyl optlonally uted with o al ogen

atons, Clerr]-Clerr] alkyl grouﬁé & QIQQFT Qﬁ%ﬁﬂﬁn at°m§|'oups CN
groups, NJerr] grdschgP ana groups. .
B is hydrogen or c,-c alkyl substituted with one c,-C,
10 alkoxy group.

Exemplary of halogen hereinabove are fluo-
rine, chlorine, bromine and iodine. The term "cl-cG
haloalkyl" is defined as a cl-c alkyl group substi-
tuted with one or more halogen atoms.

15 Advantageously, it has been found that the
| formula I compounds of the present invention are
especially useful for the control of tobacco budworms,
southern armyworms and two-spotted spider mites.

Thienyl- and furylpyrrole compoﬁnds of

20 - formula I wherein X is CN and ¥, Z and B are hydrogen
may be prepapred by reacting an N-formyl(thienyl or
furyl)glycine of formula II with 2-chloroacrylonitrile
and acetic anhydride as shown in Flow Diagram I.

25
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- 19 - Anot her group of preferred fornula | insecti- cidal and
acari.ci dal. agents are those wherein R, Rlerr] and Rerr] are each

i ndependent |y hydrogen, hal ogen or Nerr], and when R err] and
Rlerr]  are taken together wi th the carbon atoms 1o which they
are attached, they may forma ring in which R effjBieefHal Been Replaced
is represented by the structure: [err] L, T, Vand War ,

i ndependent |y hydrogen, hal ogen, -CB30r NJ err]; Aﬂmq'““ E is
CN, NJerr] or Jerr]-Cerr] haloalkyl; Y is hydrogen, halo , :
Cerr]-Cerr] haloal kyl or phenyl optionally substituted with one or
nor e hal ogen atons, N(J err] groups, CN groups,
Cerr]-Cerr] alkyl groups optionally- i wi th one
or nore hal ogen atons, or quﬂﬂﬁcﬂhﬁk%ﬂxy groups optionally
substituted with one or nore hal ogen atons; Z is hydrogen,

hal ogen or Cferr]-Clerr] halo®kylR B is qur"r] or CN; Rerrkyis hydrogen,
nal |y '

C(O R7 or Cerr]-Cerr] alkyl oti/ substituted wth one to
t hree hal ggen atons, - o] + oneHGELCA al koxy group,
one C[err%— Cperr] al kyl carbonyl Ub,NHCH one pheh)cIN:ar bonyl oxy
group, or Ry A .
(1)
10 (CH;C0),0
<D
Certain compounds of formula I wherein X is
15 CN, Y is ¢,-C, haloalkyl and Z and B are hydrogen may

be prepared by reacting the appropriately substituted
thienyl- or furylglycine of formula III with a c,~Cg
haloalkyl acid anhydride to form an oxazolinone inter-
mediate of formula IV and reacting said formula IV

20 intermediate with 2-chloroacrylonitrile as shown in
Flow Diagram II.

25
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one benzyl car bonyl oxy gr oup; and R[err] is phenyl optionally substituted
W th one or nore - 20 -
hal ogen atons, Cerr]-Clerr] alkyl groups, (err]-Cerr]_alkoxy

wherein R, R err] and Rlerr] are each independently hydro

or NO, and when Rlerr] and R err] are taken2#oget her

carbon atons to which they are attached, they may forma r|ng |n
which R err]R err] is represented by the structure: [err] L,
T, V and Ware each independently hydrogen, hal ogen, CN or
NJerr]; Ais Oor S; Xis CN, NOerr] or (Jerr]-Cferr] haloalkyl; Y is
hydrogen, hal ogen, Cerr]-Cerr] haloal kyl or phenyl optionally
substituted with one or nore. hal ogen at ons, NJ err]
groups, CN groups, FLOWCDIAGRAN el¥] al kyl groups
optionally substituted w th one or nore hal ogen atons, or

groups, CN groups, NJerr] groups or CF3 groups. Nbre pr ef erred
formula 1 thienyl- and furyl- pyrrole conmpounds of this in?%m ﬁﬁa
g

5 Ry R NH, Cy=C,4 huloclkylncld 0

/ .
I‘%{c\" anhydrldo /4
R CO,H (c,-c, hcloclkyl) z

cl

cuz.c
N
CN (Cy-C¢ haloalkyl!)

10

15

- Formula I compounds wherein X and Y are C,-

_ 1~C6
haloalkyl and Z and B are hydrogen may be prepared by

20 reacting an oxazolinone of formula IV with a bromo-
- alkene of formula V as shown in Flow Diagram III.

25
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Cerr]-Cerr] al koxy groups optionally substituted w-t-h nné
or nore halogen atons; Z is halogen or (Jerr]-Cerr] hal err]

or CN;, R6 is hydrogen, C(OR7 or Cerr]-Cerr] alky g“"d
substituted with one to t hree hal ogen atons, " m]cﬂ H" no
one CJerr]-derr] alkoxy group, one C[err]-C[er
al kyl car bonyl oxy group, one phenyl car bonyl oxy group, or
- 21 - one benzyl carbonyl oxy -grdfups and R7 i s phenyl
optionally substituted with one or nore hal ogen atons, Cerr-(err]
al kyl groups, Cerr]-Cerr] alkoxy - groups, CN groups, NJerr] groups
or CF[err] groups. Anot her group of nore preferred formula | thienyl-
and furyl pyrrol e conpounds of thi e &ﬁ are effective
i nsecticidal and acaricidal agent ?"n@j ﬁh{ﬁk ﬁﬂun R Rerr] and Rerr]
are each independently hydrogen, hal ogen or NOJerr], and when R err]
and R err] are taken together with the carbompatons to which they are
attached, they may forma ring in which ]F{Err* IS represented -
by tgre structure: -CH=CHCH=CH; Ais O ; sy CN or NOJerr]; Y
I s hal ogen, CF[err] or

(c‘-Cs hﬂ'oqlle)

A R2
(IV
10 '
8r
(V)
(Cy=Cg haloalkyl)
is5
(C,-Cs holoalikyl)
) (1)
20 4-Cyano-2~-(thienyl- or furyl)pyrrole com-

pounds may be prepared by reacting acrylonitrile with
an N-(trimethylsilyl)methyl-5-methyl-(thienyl- or
furyl)thioimidate of formula VI in the presence of
tetrabutylammonium fluoride to form a 2-(thienyl- or

25 furyl)-l-pyrroline-4-carbonitrile intermediate of
formula VII and reacting said formula VII intermediate
with 2,3-dichloro-5,6-dicyano-1,4-benzogquinone and
pyridine as shown below in Flow Diagram IV.

30

35



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

NJ err] groeups, CN groups, Cerr]-Cerr] al kyl groups
optionally substituted with one or —e~ha#egeﬁ~akeﬁsr—eF
Clerr]-Cerr] al koxy groups optionally substituted B W
or 'mor e hal ogen atoms; Z is hydrogen, hal ogen or CF[err] as e.

- Cl-C6 al kyl substltuted with one err]-Cerr]
Nbst preferred formula | insecticidal and aca5k0|dal agen

wherein R Rerr]and Rerr] are each independently hydrogen, halogen
or NJerr]; Ais Oor S; Xis CNor NJerr]; Y is halogen, CF[err] or
‘phenyl optionally substituted with one or nore

- 22 - hal ogen at ons, NJ err] groups, CN
gr oups, Cerr]-derr] al kyl Fg.mupSDbQGRmI[y substituted
wi th one or nore hal ogen atons, or gerrj-cerr] al koxy groups
optionally substituted with one or nore halogen atons; Z is
CF-[err]; and _
CHyS R Ry
S
7,
(Chy)gst” N \ * o CHpmCHCN
A7 TR
(VI n-8u4NF1
10

5 . (VIID

3-Cyano or nitro-2-thienylpyrrole compounds
may be prepared as shown below in Flow Diagram V.

20 FLOW DIAGRAM V
Ry, R 0O E
| + HyNCH,CH(ORg,),
/ X
25 Rz S

wherein

. R, Rl and R2 are each independently hydrogen, halogen



B is hydrogen or (Jerr]-Cerr] alkyl substituted with one CJerr]-(err]
al koxy group. Exenpl ary of hal ogen herei nabove—arefluo-_rine
chlorine, bromine and iodine. The term"(err]-Cerr] hal gal yI |s
defined as a (ferr]-Cferr] alkyl group substi- tuted with.
hal’ogen at ons. Advant ageously, it has been found
| compounds of the present invention are especially useful
of tobacco budworns, southern arnyworns and tpso-spotted spider nltes

Thi enyl - and furyl pyrrol e conpounds of forrmula | wherein Xis CN and Y, Z
and B are hydrogen nay be prepapred by reacting an N-formyl (thienyl or

n Replaced

furyl)glycine of formula Il with 2-chloroacrylonitrile and acetic anhydride
as shown in Flow Diagram|.or NO,, and when R, and R, are taken £8gether
FLOW DI AGRAM | [err] o 2 1 2

_ with the carbon atoms to which they are

attached, they may form a ring in which R1R2
is represented by the structure:

S
LTVW
I 11|
-C=C~-C=C~-;
L, T, V and W are each independently hydrogen, halogen,
10 CN or NO,;
X is CN or Noz; and
is cl-c alkyl.
2~ (Thienyl- or furyl)pyrrole-3,4-dicarbo-
nitrile compounds may be prepared as shown below in
Flow Diagram VI.
15
FLOW DIAGRAM VI
cN |
. / Bry,/CHCI/A (cn
———————
NC NC Br
20
| Hges * Ry
A~ TR
25 - +
hexamesthylphosphoramide
: v
30
Formula I compounds wherein X is C(S)NH2 may
be prepared by reacting the appropriately substituted
35 formula VIII (thienyl- or furyl)pyrrole-carbonitrile

with an excess of hydrogen peroxide and sodium



Certain conmpounds of formula I wherein Xis CN, Yis (Jerr]-Cerr]

hal oal kyl and Z and B are hydrogen nmay be prepared by reacLL_gJJy;ﬁ_TT_hﬁ___
appropriately substituted thienyl- or furylglycine of forrmula II
Clerr]-Cferr] haloal kyl acid anhydride to forman oxazolino SﬂmuéhsBmmRe laced
medi at e 'of fornula IV and reacting said formula IV internedi

2-chl oroacrylonitrile as shown in Flow Diagram 1. ﬂ"”m"mm”,”"l

- 24 - FLOW DI ARGRAM-| bg [err]

hydroxide to give the appropriately substituted formula
IX (thienyl- or furyl)pyrrole carboxamide and reacting
said formula IX carboxamide with a reagent capable of
introducing the thioxo group, such as 2,4-bis(4-meth-

s oxyphenyl)-1,3-dithia—2,4-diphosphetane-2,4—disu1fide
as shown below in Flow Diagram VII.

FLOW DIAGRAM VII

10
+ Hy0, + NaOH ———>
15
} 2,4-bls(4-methoxyphenyl)-
1,3-dithiae-2,4-diphosphetane~-
2,4~dlisulflide
20 >
25
30
wherein
A, B, Y and Z are as described hereinabove for formula
I;

35 R, R, and R, are each independently hydrogen, halogen



Forrmul a | conpounds wherein X and Y are (Jerr]-Cferr] haloal kyl and Z and B
are hydrogen may be prepared by reacting an oxazolinoneof formila lV-wth

a brono- al kene of formula V as shown in Flow Diagram |11,

- 25 -

10

20

25

30

35

This Sheet Has Been Replaced

FLOND RGRRM I Il [err]

- 29 -

or Noz, and when Rl and R2 are taken together
with the carbon atoms to which they are
attached, they may form a ring in which R,R,
is represented by the structure:

LTV W

Lo
-C=C-C=C~-; and

L, T, V and W are each independently hydrogen, halogen,

CN or NO,. )

4-(Thienyl- or furyl)pyrrole-3-thiocarboxa-
mide compounds may be prepared by reacting the appro-
priately substituted formula X aldehyde with triethyl
phosphonoacetate, lithium chloride and triethylamine to
form the ester of formula XI. The formula XI ester is
reacted with a strong base such as sodium hydride and
tosylmethyl isocyanide to form a formula XII ethyl
4-(thienyl- or furyl)pyrrole-3-carboxylate which is
hydrolyzed with an alkali metal hydroxide such as

‘potassium hydroxide to form a formula XIIY 4-(thienyl-

or furyl)pyrrole-3-carboxylic acid. The formula XIII
carboxylic acid is reacted with a tri(cl--c4 alkyl)amine
to form a first mixture. The first mixture is reacted
with thionyl chloride and N,N-dimethylformamide to give
a second mixture. The second mixture is reacted with a
formula XIV amine compound to give the formula XV
4~-(thienyl- or furyl)pyrrole-3-carboxamide and reacting
the formula XV carboxamide with a reagent capable of
introducing the thioxo group, such as 2,4-bis(4-meth-
oxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide,
to give the desired 4-(thienyl- or furyl)pyrrole-
3~thiocarboxamide. The above reaction schemes are
shown below in Flow Diagram VIII.



4- Cyano-2-(thienyl- or furyl)pyrrole com pounds may be prepared by
reacting acrylonitrile with an N-(trinethylsilyl)methyl-5-nethyl-(thienyl|-
or furyl)thioimdate of fornula VI in the presence of tetrabutyl anmoni um
fluoride to forma 2-(thienyl- or furyl)-1-pyrroline-4- car heet HasBeen Replaced -
i nternediate of fornula VIl and reacting said formula VII h'
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none and pyrldlne as s

FIowD|agramIV - 30 -
DIAGRRM IV [err]

FLOM DIAGRRAM VIII

R
A i
5 ":Zztgscn + CHyCH,0CCH,P(OCH,CHy), + LICI +
R; A
(x)
0CH,C
N(CH,CHy); ——> I‘X\ 2CHy
10 (XI)
CO,CH,CHy

Base, Hsc—Q—SOzCHch.

v

15
(X11)
1. tr1(C1-C4 aikyl)amine
- 2. SOCI2,N,N,~-
:l:all metal dimethylformemide
20 ydroxide _ 3. HNR R
R3 (XIV)
0
\
Ne-NR (R
Ry &
25 — 2,4-bis(4-methoxypheny!)-
N NH 1,3~dithia-2,4-diphosphetane~
/ 2,4-d1sulfide |
Rz A — >
(XV)
30 s
W
Ry &
/i . NH

as RZ ™a



3-Cyano or nitro-2-thienyl pyrrole conpounds nmay be prepared as shown bel ow
i n Fl.ow Di.agram V. FLOWV DI RGRAM V [err]

wherein R, Rlerr] and R err] are each independently hdeBﬁEﬁ“*ha%egen‘~_~‘_

This Sheet

.

wherein .
A, R4 and RS are as described hereinabove for formula
I;
R, Rl and R are each 1ndependent1y hydrogen, halogen
5 or Noz' and when R1 and R2 are taken together -
with the carbon atoms to which they are
attached, they may form a ring in which R,R,
is represented by the structure:
10 LTV W

e
-C=C-C=C-; and

L, T, V and W are each independently hydrogen, halogen,
CN or NO

X .
2-(Thienyl- and furyl)-1-hydroxypyrrole-3-

15 carbonitrile compounds may be prepared by reacting a
formula XVI ester with an acetal of cyanopropional-
dehyde in the presence of sodium hydride to form an
acetal of formula XVII and reacting the formula XVII
acetal with hydroxylamine hydrochloride as shown in

20 .

Flow Diagram IX.

25

30

35



- 27 - or N(Jerr], and when Rlerr] and Rlerr] are taken.

t oget.her . with the carbon atons to which they are T d
attached, they may forma ring in which Rlerr]Rerr] This Sheet HasBeen Replaced
represented by the structure: [err] L, T, Vand Ware. ‘ Wntly
hydr ogen, hal ogen, CN or Nerr]; Xis CN or ' r].
Is err]-Cerr] alkyl. 2-(Thienyl - or furyl)pyrrole-3,4-dicarbo-

nitrile conmpounds may be prepared as Shown_bgimai n Fl ow Di agram VI .
FLOW DI ARGRAM VI [err]

FLOW DIAGRAM IX

5
COCHg + NC(CH,),CH(OCH;),
lNaH'

10 '

Ry R o
< HOH"HCI fi 'c'-tlzucuzcn(ocus)z
R, Rj A CN
15 : - - (XVID)
wherein
A is O or S; _

20 R, R, and R, are each independently hydrogen, halogen
or Noz' and when R1 and R.2 are taken together
with the carbon atoms to which they are
attached, they may form a ring in which R,R,
is represented by the structure:

25

LTV W
1
~C=C~C=C~; and
L, T, V and W are each independently hydrogen, halogen,

30 CN or Noz.

5-(Thienylpyrrole-2,3-dicarbonitrile com-
pounds of formula I may be prepared by reacting a
formula XVIII oxime with sodium oxalacetate to form a
formula XIX intermediate which is reacted with hydro-

35 chloric acid in the presence of an alcohol to form a

formula XX 5-thienyl-l-hydroxypyrrole-3-carboxylate.



Formul a | conpounds wherein X is C(S)NH err] may be prepared by 1€ '

the appropriately substituted formula VIII (thienyl- or miSSheetHaSBeenReiiced

furyl)pyrrole-carbonitrile with an excess of hydrogen per um
- 28 -  hydroxide to give the appropriately substitute ﬂﬁm I
(thienyl- or furyl)pyrrole carboxani de and reacting said for

carboxani de with a reagent capable of introducing the thioxo group, such as
2,4-bis(4-neth--oxyphenyl)-l,S-dithia-2,4-dip§95phetane-2,4-disulfide as
shown bel ow in Fl ow D agram VI |. FLOW DI RGRRAM VI | [err]

The formula XX carboxylate is reacted with methyl
iodide and potassium t-butoxide to give a formula XXI
S~thienyl-l-methoxypyrrole-3-carboxylate. Saponifi-
cation of the formula XXI carboxylate gives a formula

S XXII S-thienyl-li-methoxypyrrole-3-carboxylic acid which -
is reacted with chlorosulfonyl isocyanate and N,N-di-
methylformamide to give the formula I S5-thienylpyrrole-
2,3-dicarbonitrile. The above reaction scheme is shown
in Flow Diagram X.

10

20
25 -
30

35



wherein A, B, Y and Z are as descri bed herei nabove for fornmula l; R
Rl err] and- Rlerr] are each independently hydrogen, hal©ogen

This Sheet Has Been Replace

T Illl

- 34 -

FLOU DIRGRAM X
5 Ry

”:zft§§ﬁ°“z°' NaO_ _CO,Rgy
Ry g7 NOH + |
(XVIIDD

CO,Rs5
10 1
R, R CO,Rgy R CO,R5y
7 \
/ \ HC | \ €O, Ry
OH Rj S (l)H
15 (XX) (RIX)
CHy
) KO=1~Buy
20
CO,H
Ry, R CORs5 N ; 2
NaOH \

f 7\ > /
| Rj s N
Ry Ng N : |

ben OcHs

25 3 (XXII)
(XXI1) K11

Ry R CN 1. chlorosulfonyl

/ isocyanate
30 / \ 2. dimethyl-
R; s ? cN - ormamide
OCH,

35



- 29 - or NQerr], and when R err] and R err] are taken

t oget her . with the carbon atoms to which they are—mm—— —
attached, they may forma ring in which Rerr]Rerrt] This She i
represented by the structure: [err] L, T, V and WarehISShetHaSBgeenReplaced
i ndependent |y hydrogen, hal ogen, CN or NJerr]. U'M "‘ﬂm”luuir
4- (Thienyl - or furyl)pyrrol e-3-thiocarboxa- m de conpound ed
by reacting the appro- priately substituted 49raula X al dehyde with
triethyl phosphonoacetate, lithiumchloride and triethylamne to formthe
ester of fornmula XI. The fornmula XI ester is reacted with a strong base
such as sodi um hydride and. tosyl nethyl isocyanide to forma fornmula Xl

et hyl 4-(thi enyl whexefim yl ) pyrrol e-3-carboxyl ate which is hydrolyzed with

an al kali netal Qydeoxi C | hge , a I

X1 Aot enyl - R Ry o Bomsts S COAIERNAEREL ) Lyrpgell, na diér?
carboxylic acid is reactedok NPx tand ofhen |R{30A| Rg| RYP) Saked togelhen
first mxture. The first nigsieH &Heé dMWdCatibhd £61 FRIEHC khey deeand '
N, N- di met hyl f ormami de to give a.seco m xture, The second,nié&ﬁzg IS
reacted wPth a formula XV 'Qﬁ?%é;éghﬁ¥1?Qng?EmtﬁerFﬂgnﬁPa R,R,
4-(thienyl- or furyl)pyrroliss Freprdsemred copnthe estiuogurde formla XV
carboxam de with a reagent capable of introducing the thioxo group, such as
2, 4-bi s(4-net h- oxyphenyl)-1,3-dithia-2,4-§ip@ogphetane-2,4-disulfide, to
give the desired 4-(thienyl- or furyI)pQHr | e= 3-thi ocarboxam de. The above
reacti on schenmes are shown bel ow in FIomlEﬂagfaH1VIII

10 L, T, V and W are each independently hydrogen, halogen,

CN or Noz; and
is C,-C, a;kyl or C,-C, cycloalkyl.

2,4~-Dibromo~5-(2-thienyl) -1~-methoxypyrrole-
3-carbonitrile compounds of the present invention may
be prepared by reacting a formula XXIII S5-(2-thienyl)-
l1-methoxypyrrole~3-carboxylate with bromine to form a
formula XXIV 2,4-dibromo-5-(2-thienyl)-1-methoxy-
pyrrole-3-carboxylate. Saponification of the formula
XXIV carboxylate gives a formula XXV acid which is
reacted with chlorosulfonyl isocyanate and dimethyl-
formamide to give the desired 2,4-dibromno-5-(2-
thienyl)-l1-methoxypyrrole-3-carbonitrile. The above
reaction scheme is shown in Flow Diagram XI.

Rg3

is

25

30

35
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FLOW DI ARGRAM VI | | [err]
: I

Been Replaced

\\\\\\\\ \\l\\\\\\\\l\\\\\

" FLOY DIAGRAN XI

3 2
(XXIID) (XXIV)

uooul

(XXV)

{. chlorosutfonyl
lsoeycqcio

2, dimethyi-
- formamide

wherein

R and Rl are each independently hydrogen, halogen or
N°2' and when Rl is taken together with R,
and the carbon atoms to which they are
attached, they may form a ring in which RlR2
is represented by the structure:

T VW

L
I
-C=C-C=C-;

R2 is halogen, and when taken together with R1 and the



wherein A, Rerr] and R err] are as described herei nabove for fornula
I; R.Rerr] and R err] are each independentl|ly hydrogenm—hatogen

or NJQerr], and when Rlerr] and Rlerr] are taken toget hefy: sheet Has BeelRL Ct;dhe
carbon atonms to which they are attached, they ma

whi'ch R[err] Rl err] is represented by the struct u1§mﬂmuu”lﬁlﬂ

T, V and Ware each i ndependently hydrogen, hal ogen,

- NJ err]. 2-(Thienyl - and furyl)-1-+y37 oxypyrrol e-3- carbonitrile
conpounds may be prepared.by reacting a fornula XVl ester with an acetal of
cyanopr opi onal - dehyde in the presence of sodium hydride to form an acetal
of fornmula XVI|I and reacti n%ﬁ forrrula XVI1 acetal wth hydroxyl am ne
hydrochl ori de as shown in Fl »to which they are attached, they
- 32 - may fo:r.'m a ring in which R R2 'is represented

by the structure:

s LTVW
| I | |
~-C= =C-;
L, T, V and W are each independently hydrogen, halogen,
CN or Noz; and
10 Rga is cl-c alkyl or c3-c6 cycloalkyl.
Similarly, 2,4-dibromo-5-(3-thienyl)-1-
methoxypyrrole-3-carbonitrile compounds may be prepared
as shown in Flow Diagram XII.
15
20
25
30

35



FLOND RGRRM | X [err] wherein Ais Oor S R Rerr] and

‘Rlerr] are.each independently hydrogen, hal ogen or NJerr], and
when Rlerr] and Rlerr] are taken together with the carbon atons to
whi ch they are attached, they may forma ring i-n—which

Rlerr]Rerr] I's represented by the structure: [er
W are each i ndependently hydrogen, hal ogen, CN or hect B““mmg“d
5- (Thi enyl pyrrol e-2,3-dicarbonitrile com pougls-of fornula éﬂ””",ﬂ

prepared by reacting.a formula XVII11 oxime with sodi um oxal
a formula XI X internediate which is reacted with hydro- chloric acid in the
presence of an alcohol to forma formula XX

5-t hi enyl -i - hydr ox rrol e-3-carboxyl at e.
Y Y e Y FLOW DIAGRAM XII

COyRss
S .
e
10
15
1. chlorosulfonyl
Isocyanate
- 2. dimethyl-
formamide
20
25 wherein
R1 is hydrogen, halogen or NO,, and when R, is taken
together with R, and the carbon atoms to
which they are attached, they may form a ring
30 in which R;R, is represented by the struc-

ture:
LTVW
N
-C=C-C=C-;

3s - R and R, are each independently halogen, and when R, is



- 33- The formula XX carboxylate is reacted with nethyl iodide and
pot assi um,t-butoxide to give a fornula XXl
5-t hi enyl - 1- net hoxypyrrol e- 3-car boxyl ate. Saponifi- cation of the fornula
XXl carboxyl ate gives a fornula XXII - This Sheet Has Been Replaced
5-t hi enyl - 1- net hoxypyrrol e-3-carboxylic acid which is re

chl orosul fonyl isocyanate and N, N-di- nethylformamde to | a
5-thienyl pyrrole- 2,3-dicarbonitrile. The abgye.reaction I'sS shown in
FIl ow D agram X. _ - 34 -

taken together with R, and the carbon atoms

to which they are attached, they may form a
¥ing in which R,R, is represented by the

structure:
]
LTV W
I 11 ]
. ~C=C~-C=C~-;
L, T, V and W are each independently hydrogen, halogen,
10 - CN or NOZ; and
-R53 is c1 6 alkyl or c3 cycloalkyl.
4-Bromo-2-(c haloalkyl)-5-(2-th1eny1)-1—
methoxypyrrole-s-carbonltrlle compounds of the present
invention may be prepared as shown in Flow Diagram
15 XIII. '
20
25

30

35



FLOW DI AGRAM X [err] ey
wherein R. Rerr] and Rerr] are each independently hydr09ﬁpﬂmgeégﬁk

or Nerr], and when R err] and R err] are taken together

the carbon atonms to which they are attached, the lm”
in‘which Rlerr]Rlerr] IS represented by the stru

L, T, V and Ware each i ndependently hydrogen, hal ogen, CN or

NO err]: and Rlerr] is Jerr]-derr] al kyl orggferr]-Cerr] cycloal kyl .
2,4-Di br ono- 5- (2-thienyl)-1-nmethoxypyrrol e- 3-carbonitrile conmpounds of the
present invention may be prepared by reacting a fornmula XXI|

5-(2-thienyl)- 1-nethoxypyrrol e-3-carboxylate with bromne to forma
formula XXIV 2 , 4-di brono-5-(2-thienyl)-1-nmethoxy- pyrrol e-3-carboxyl ate.
Saponi fication of the formula

FLON DIRGRAM XIII

R
5 Br 0
Ry A , Y
\ + , Y=CCH,CORy5
3 "NOH
RS
10
15
20
25
1. chlorosulfonyl
- Isocyanate
2. dimethyl-
formamids
30

wherein Y is c1"c5 haloalkyl and R, Rl-, Rz and R53 are
as described in Flow Diagram XI.

35




' ' ' ich is reacted with
XXI'V carboxyl ate gives a formula XXV acid whi ct ( _
chl orosul fonyl isocyanate and di nethyl- formam de to sired

2, 4- di br ommo- 5- ( 2- thienyl)-l-nethpxypyrrole-3-carboniﬁﬁggﬁ%”ﬁgggm%:?ve
reaction schene is shown in Flow D agram Xl . placed

et SRS e N

- 41 -

similarly,'4--bromo-2-(cl-c6 haloalkyl)-5-(3-

-1-methoxypyrrole-3-carbonitrile compounds may
be prepared as shown in Flow Diagram XIV.

thienyl)

FLOW DIRGRAM XIV

NOH

10 Ry

20

CH,4I
KO-1-Bu

25

1. chlorosulfonyl
. lsocyanote
2. dimethyl-

formamide

30

35



wherein R and Rl err] are each independently hydrogen, hal ogen or

NOJ err], and when Rerr] is taken together wth Rerr]———and the

carbon atons to which they are attached, they may_forma ring in
which Rlerr]R err] is represented by the struct ur Chs
hal'ogen,” and when taken together with Rerr] and the I,”

i

wherein Y is cl-c6 haloalkyl and R, Rl' Rz and R53 are

as described in Flow Diagram XII.
3,4-Dibromo-5-(2-thienyl)-1-methoxypyrrole~

2-carbonitrile compounds may be prepared by reacting a

5 5-(2-thienyl) -1-methoxypyrrole-3-carboxylate with,
chlorosulfonyl isocyanate and dimethylformamide to give
a 2-cyano-5-(2-thienyl)-1-methoxypyrrole-3-carboxylate.
Saponification and bromination of the 2-cyano-5-(2-
thienyl)-1-methoxypyrrole-3-carboxylate compound gives

0 the desired 3,4-dibromo-5-(2-thienyl)-1-methoxypyr-
role-2-carbonitrile as shown in Flow Diagram XV.

. FLOW DIRGRAM XV

15 CO, Ry
1. chlorosulfenyl R,
fsocyanate .
2. dimethyi-
formamids
Ri
20
R CO,H
Brz
R
CHgCOyNa/CHyCO.H | \\ 7\
g T CN
25 R{ OCHy
wherein R, Rl' Rz and R53 are as described in Flow
Diagram XI.
Similarly, 3,4-dibromo-5-~(3-thienyl)-1- .
30 methoxypyrrole-2~-carbonitrile compounds may be prepared

as shown in Flow Diagram XVI.

35



- 37 - carbon atons to which they are attached, they
may forma.ring in which Rerr]Rerr] is represented E\L\“by\th\\\\\\\\
structure: J[err] L, T, V.and Ware each independent | ¥rigidr oc

hal ogen, CN or NJerr]; and Rerr] is (Jerr]-Cerr]jp
derr]-Cerr] cycloal kyl . Simlarly, 2,4-dibronn-§l
nmet hoxypyrrol e-3-carbonitril e conpounds may be prepared as

D agram XI I. - 43 38 -

FLOW DI AGRAM XI | [err]

FLOU DIAGRAM XVI

CO,R55
[ 1. chlorosulfonyl R,
Isocyanates _
2. dimethyl-
formamlide
10
Br
Br,
<
cn CH3CO,Na/CHCO,H
15
wherein R, Rl' 22 and R53 are as described in Flow
Diagram XII.
- Formula I 2-hromo-3-nitro-5--(cl-c6 halo-
alkyl)-4-(2-thienyl)-i-methoxypyrrole compounds may be
20 prepared as shown in Flow Diagram XVII.
25
30

35



wherein R

I s hydrogen, halogen or NJQerr], and when R err] is taken.

together wikth R err] and the carbon atons to whi ch they are
attached, they may forma ring i n which R[err]RferTT*T????ﬁﬂ?iﬂgﬁ:;g

by the struc-

ture: [err] R and Rlerr] are each;d

S

10

15

20

25

.30

35

| FLOW_DIABRAM XVI1

Dessrbexyletien
L2

Sreminative 1

wherein Y is C,-C¢ haloalkyl and R, Ry: R, and R, are
as described in Flow Diagram XI.

Similarly, 2-bromo-3-nitro-5-(c1-c6 halo-
alkyl)-4~(3-thienyl)-1-methoxypyrrole compounds may be
prepared as shown in Flow Diagram XVIII.



- 39 - taken together with Rlerr] and the carbon atons

to which they are attached, they may form a ring in which
Rlerr]Rlerr] is represented by the structure: [T Kheet Has Bben REplac¥d
and Ware each independently hydrogen, hal ogen, and
Rlerr] is err]-Cerr] alkyl or (Jerr]-Cferr] cycl oal kyl (ﬂ“ﬂ""mmlll Il

4-Bronp-2-((err]-Cerr] haloal kyl)-5-(2-thienyl)-1-
met hoxypyrrol e-3-carbonitrile conpounds of 4hg present invention may be
prepared as shown in.Flow Diagram Xl ||

FLOW DIRGRAM XVIII

Ry Y
5 . / \ 0 Br
——
2 s R +
N TCOyRg;
OH
10
_ Base, CHy!
is ~ THF
COgRys3
20
25
Brominatlve
Docnrboxyloflpnl
30
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FLOU DI RGRAM XI |1 [err]

This Sheet Has Been Replaced

A

- 46 -

wherein Y is cl—c6 haloalkyl and R, Rl’ Rz and R53 are
as described in Flow Diagram XII.

3-Bromo-5--(c1-c6 haloalkyl)~-4-(2-thienyl)-1i-
methoxypyrrole~2-carbonitrile compounds may be prepared

as shown in Flow Diagram XIX.

FLOW DIAGRAM XIX

ﬁﬂ:?'l

chiorosulfonyl Rz
Isocyanate

dimeihyl-
formaomide




wherein Yis (err]-Jerr] haloalkyl and R Rerr], Rerr] and R[err] are

as described in Flow Di agram Xl . —--——_~__§__~_____
Simlarly, 4-brono-2-(Cerr]-Cerr] haloal kyl)-5-(3-

t hi enyl ) - 1- met hoxypyrrol e-3-carbonitril e conpounds nmay be
i n 'Fl ow Di agram Xl V. FLOW DI AGRAM XI Vv ! I ,H"

wherein Y is cl-c6 haloalkyl and R, Rl' R2 and R53 are
as described in Flow Diagram XI.
Similarly, 3-hromo--5-(c1--c6 haloalkyl)-4-(3-
thienyl)-1-methoxypyrrole-2-carbonitrile compounds may
S be prepared as shown in Flow Diagram XX.

FLOW DIAGRAM XX

10 .
EtOH, HCI
CO,Rs3
15
1. chliorosuifonyl
20 Isocyanate S-:> Ry
2. dimethyl-
formamids R
v~ \
CN ?
OCHy
25
30

35



- 42 - wherein Y is (err]-Cerr] haloalkyl and R, Rerr], Rerr] and
Rlerr] are.as described in Flow D agram Xl }. -

3, 4-Di br ono- 5- (2-thi enyl ) -1- et hoxypyrrol e- 2-carbonitrile,.

prepared by reacting a 5-(2-threnyl)-1-nethoxypyrro|e-3-caf St B cBf
chlorosul fonyl isocyanate and di met hyl formani de to give a J lmm Dm[l
2-cyano-5-(2-thienyl)-1-nmet hoxypyrrol e-3-carboxyl ate. Sapo

brom nation of the 2-cyano-5-(2- thienyl)-1- hoxypyrrol e- 3- car boxyl at e
conmpound gives the desired 3, 4-dibrono-5-(2-thienyl)-1-nethoxypyr-

rol e-2-carbonitrile as shown in Fl ow D agram XV. FLCOU
DI AGRAM XV [err]

wherein Y is cl-c6 haloalkyl and R, R,, R.2 and R53 are
as described in Flow Diagram XII.
4-Aryl=3-(nitro and cyano)-s-(cl-c6 halo-
alkyl)=-2-(2- and 3-thienyl and -furyl)pyrrole compounds
S may be prepared by reacting a substituted or unsub-
stituted beta-(nitro or cyano)styrene of formula XXVI
with bromine to form a (substituted or unsubstituted-
phenyl)-1,2~-dibromo~2-(nitro or cyano)ethane of formula
XXVII which is then subjected to a dehalogenation
10 treatment using a base such as pyridine to form a
- substituted or unsubstituted (nitro or cyano)bromo-
styrene of formula XXVIII. Reaction of the bromo-
stryrene with a formula XXIX oxazolinone in the pres-
. ence of a tri(cl-c4 alkyl)amine gives the desired
15 4-aryl-3-(nitro or cyano)-s-(cl-c6 haloalkyl)=-2-(2- or
3-thienyl or -furyl)pyrrole. The above reaction scheme
is shown in Flow Diagram XXI.

25

30

35



wherein R, Rerr], Rerr] and Rerr] are as descri bed +nFowBragramXi
Simlarly,. 3, 4-di bronpo-5-(3-thienyl)-1- nethoxypyrrole- Ziﬁ@éthQﬁLstﬁeieﬂﬁeplaced _

conpounds nmay be prepared as shown in Flow D agram XVI. _
s reovoraanan et [N
- 49 -

FLOW DIAGRAM XXI

5 Y,‘ Bra/CHEIg Y: :"
| X Br b3
(XXVI) | (XXVID)
10
B Y Br
asse
— "‘.:_—<
X
(XXVIIID)
15

Trlethylamine

20

(XXIX)

25 wherein

X is CN or No, ; '._ R
Y is phenyl optionally substituted with one or more
| " halogen atons, '
Noz groups,
CN groups,
c,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms; '

2 is C,-C¢ haloalkyl;

35



wherein R, Rerr] Rerr] and Rlerr] are as descri bed hﬂ—F%ﬁmrEragraWTXFF—

Formula | 2-bronp-3-nitro-5-(Cferr]-Clerr] hal o- cet asBeenReplaced
al kyl)-4-(2-thienyl)-1-net hoxypyrrol e conpounds may be in
Fl ow Di agram XVI | . , ““T“ﬂ

FLOW DI AGRAM XVI | [err]

- 50 -

A is O or S;

R, Rl and R2 are each independently hydrogen, halogen _
or Noz, and when R1 and R2 are taken together
with the carbon atoms to which they are

(3 attached, they may form a ring in which R,;R,
is represented by the structure:

LTV W
.11
-C=C-C=C-; and
10 L, T, V and W are each independently hydrogen, halogen,
CN or Noz.
Similarly, 4-(2-thienyl and -furyl)-3-(nitro
and cyano)-s-(cl-c6 haloalkyl)-2-arylpyrrole compounds
15 may be prepared as shown in Flow Diagram XXII and
4-(3-thienyl and -furyl)-3-(nitro and cyano)-s-(c1 6
haloalkyl)-2-arylpyrrole compounds may be prepared as
shown in Flow Diagram XXIII.
20
25
30

35



wherein Y is (Jerr]-Cferr]halalkyl and R, R err] and R err] are
al kyl )-4-(3-thienyl)-1-nethoxypyrrol e conpounds may be prepared as shown in

Fl ow Di agram XVI I 1.

" FLOW DIAGRAM XXII

Ry
S Br,
———
10
Base
s EE—
20 R, R
Triethylamine
—
0—° Rg N
Z’<j\ X
25 N Y z
wherein A, X, Y and Z are as described in Flow Diagram
XXI and R, R1 and R, are as described in Flow Diagram
XI.
30 -

35



- 45 - FLOW DI AGRAM XVI 11 [err]
-46-. wherein Y is Clerr]-Cferr] haloalkyl and R, Rlerr], Rerrl and——

are as described in Flow D agram Xl |. 3-Brono-5- (Jerr -Cl [0 ]ed
hal oal kyl ) - 4- (2-thi enyl )-1- methoxypyrrol e-2-carbonitri| & Be
prepared as shown in Flow D agram Xl X ‘l M

XIX [err]

- 52 =

FLOW DIAGRAM XXIII

Ry
5 ' RZ Br
Brz -
I A / Br
R X
10
Ry
Ry
Basse /,/
15 .
R X
Triethylamine _
20 ' —
_ 0
0
Z”( ~
N Y
25

wherein A, X, Y and 2 are as described in Flow Diagram
XXI and R, R.l and l.!.2 are as described in Flow Diagram
XII.
3-Ary1-2-(c1-c6 haloalkyl)-5-(2- and 3-
30 thienyl and -furyl)pyrrole compounds may be prepared as
shown in Flow Diagram XXIV.

35



- 47 - wherein Y is (Jerr]-Cferr] haloalkyl and R, Rerr], Rerr] and

are as descgribed in Flow D agram Xl . Simlarlys

3-brono-5-(Cerr]-Cerr] hal oal kyl)-4-(3-

t hi enyl ) - 1- met hoxypyrrol e-2-carbonitrile conpounds may be Bean R

in Fl ow Di agram XX. FLOU DI AGRAM XX [ '"mu -
- 48 - wherein Y is (Jerr]-Cerr] haloalkyl and R, R er

Rlerr] are as described in Flow Diagram Xl | . 4-Aryl -3-(nitro and

cyano)-5-(Cerr]-Cerr] halo- aIkyI)-2-(2-'éﬁﬁ3gfthienyl and -furyl)pyrrole
‘conpounds may be prepared- by reacting a substituted or unsub- stituted
beta-(nitro or cyano)styrene of forrmula XXVI with bromne to forma
(substituted or unsubstituted- phenyl)-1,2-dibronp-2-(nitro or cyano)ethane
of formula XXVII which is then subjegtigsly t@]agRaR¥DENAt i on treat ment

usi ng a base such as pyridine to forfiTa
' Y

5 NO,

10 Triethylamine -
CHyCN -

2

0
R R,
1
7 R

wherein Y, 2, A, R, R1 and R, are as described in Flow

Diagram XXI.

15 Similarly, 3-(2~- and 3-thienyl and -furyl)-
2-(cl-c6 haloalkyl)-5-arylpyrrole compounds may be
prepared as shown in Flow Diagram XXV.

FLOW DIAGRAM XXV
20
0
+
WNO! Z/LN/ Y
R A
25 Ry
R
Triethylamins
CH3CN - / \
N Y

30 H
wherein ¥, Z, A, R, Rl and R, are as described in Flow
Diagram XXI.

5—(c1-c6 Haloalkyl)-3-aryl-2-(2- and 3- -
a5 thienyl and -furyl)pyrrole compounds may be prepared by

reacting a substituted or unsubstituted acetophenone of



substituted or unsubstituted (nitro or cyano)brono- styrene of formula
XXVI1I. Reaction of the bronp- stryrene with a fornula-2312S£B§E§ﬂ4;EHEiJJ1
the pres- ence of a tri((Jerr]-Clerr] alkyl)am ne gives the desirte
4-aryl-3-(nitro or cyano)-5-(Cferr]-Clerr] haloal kyl)-2- ('Qnssbeetﬁastﬂgénq{%acegr

-furyl)pyrrole. The above reaction schenme is shown in FIo
- 49 - FLOW DI AGRAM XX | [err] [rl Hm

formula XXX with a thionyl halide in the presence of an
organic base such as pyridine. Thereafter, the reac-
tion mixture is treated with aqueous sodium tetra-
fluoroborate to give a formula XXXI N-o-(substituted or -

3 unsubstituted)styrylpyridinium tetrafluoroborate. The
formula XXXI styrylpyridinium tetrafluoroborate is then
reacted with a formula XXIX oxazolinone in the presence
of a base, such as pyridine to form the desired 5-
(cl-c6 halpalkyl)-3-aryl-2-(2- or 3-thienyl or -furyl)-

10 pyrrole compound. The above reaction scheme is shown
in Flow Diagram XXVI.

FLOW DIAGRAM XXVI
CH,

Y 2 -

2 + BF‘
5 Y-_<Z 1. SOCIz/pyrldlno’ NT=—
CH 2. NaBF,/H,0 \ /

(xXx%) ) (xxx1)
20
Base
25
(XX1X)
wherein ¥, 2, A, R, Rl and R, are as described in Flow
30 Diagram XXI. '

Similarly, 5-(c,-Cg haloalkyl)-2-aryl-3-(2-
thienyl and ~furyl)pyrrole compounds may be prepared as
shown in Flow Diagram XXVII and 5-(c haloalkyl)-z-
aryl-3-(3-th1eny1 and ~furyl)pyrrole compounds may be

35 prepared as shown in Flow Diagram XXVIII.



whefein X is CNor NOJerr]; Y is phenyl optionally substituted w

h one or
nore . hal ogen at ons, NJ err] groups, : bA Gr-oupS;
Cerr]-Cerr] alkyl groups optionally substituted &Mﬁrlon qr
nmore hal ogen atons, or Jerr] -(err] al koxy groups ¥ eplaced
substit Ut ed wi th one or nore hal ogen atons; [ ﬂi l"ﬂ
Cerr]-Cerr] hal oal kyl ;

- 55 =

FLOW DIAGRAM XXVII

Ry R
Ry
s / \ CHy 1. SOCIzIpyrldlno’
R A 2. NaBF,/H,0
o _
10
Base
oj’o\
A .
15 7 Ny Y
wherein A, 2 and Y are as described in Flow Diagram XXI
and R, R, and R, are as described in Flow Diagram XI.
20
25
30

35



Ais 0 or S R, Rerr] and Rlerr] are each indepen hydr ogen,
hal ogen | or NJerr] and when R[err] and R[err] are taken
t oget her with the carbon ato &lis Sheet Has Been Replace

attached, they may forma ring in which R[err]R[err] '
represented by the structure: [err] L, T, V and VV

I ndependent |y hydrogen,, hal ogen,,
(derr]-Cerr] haloal kyl) -2-aryl pyrrol e conpounds may be prepared.as

Simlarly, 4-(2-thienyl and -furyl) 3-(nit=056 - and cyano) -5-

shown in Flow D agram XXl | and 4- (3-thienyl and -furyl) -3- (nitro and
cyano) -5- ((err]-derr] hal oal kyl ) -2-aryl pyrrol e conpounds nay be
prepared as shown in Flow Diagram XXl I1. _
- 51 - FLOW DI AGRAM XXI | [err]
FLOU DIAGRAM XXVII]
0 Ry
CH,
1. SOCI!Ipyr!dlno’ / ;
/\ 2. NaBF /H,0 A -
Rj A R R \Y /

10
Base
—
. o :
oi
5 ,,[\./
Y 4 N Y
wherein A, Z and Y are as described in Flow Diagram XXI
and R, R, and R, are as described in Flow Diagram XII.
20 5-(C,-C¢ haloalkyl)-2-aryl-4-nitro-3-(2-
thienyl)pyrrole compounds may be prepared by reacting a
5-(c1-c6 haloalkyl)-2-aryl-3-(2-thienyl)pyrrole com-
pound with nitric acid and acetic anhydride as shown in
Flow Diagram XXIX.
25 _
FLOW DIAGRAM XXIX
HNOg
30 >
|
(chyc),

wherein A, Z and Y are as described in Flow Diagram XXI

35 and R, R, and R, are as described in Flow Diagram XI.



wherein A X, Y and Z are as described in Flow Diagram XXL_and R_Rlerr]

and Rlerr], are as described in Flow D agram Xl
* This Sheet Has Been R

L i

Similarly,-_s-(cl--c6 haloalkyl)-2-aryl-4-
nitro-3-(3-thienyl)pyrrole compounds may be prepared as
shown in Flow Diagram XXX. .

FLOW DIAGRAM XXX

10

wherein A, Z and Y are as described in Flow Diagram XXI
and R, R1 and R2 are as described in Flow Diagram XII.
s 2,3,5-Tris(trifluoromethyl)=-4-(2- and 3~
thienyl)pyrrole compounds of the presént invention may
be prepared by reacting a formula XXX 3-(2- or 3-
thienyl-1,1,1-trifluoro-2-propanone with hydroxylamine
hydrochloride to form a formula XXXI oxime. The
20 formula XXXI oxime is then reacted in a pressure bottle
with liquid hexafluoroézihutyﬂe in the presence of at
least a ten mole percent amount of a base such as an
alkali metal alkoxide in a solvent at an elevated
temperature to form a formula XXXII 3-(2- or 3-
25 thienyl)~5a-hydroxy-2,4-a,5b-tris (trifluoromethyl) -1~
~=pyrroline. The formula XXXII pyrroline is then
reacted with hydrochloric acid in an alcohol to form
the desired 2,3,5-tris(trifluoromethyl)-4-(2~ or
3-thienyl)pyrrole compound. The above reaction scheme
30 is shown in Flow Diagram XXXI.

35



- 52 -

wherein A X Y and Z are as described in Flow D agram

10

25

30

35

FLON D RGRAM XXI Il [err]  —————"

et Has Been Replaced

Tl I

- B8 -

FLOU DIAGRAM XXXI

/ CFy + NH,0H"HC

crge==ccFy; i\ "

A

/ CF,
RN

NOH
(XXXI1> ' ' (XXXI)

e

3,4-Bis(trifluoromethyl)-2-(2- and 3-thienyl
and ~furyl)pyrrole compounds may be prepared by reac-
ting an N-(trimethylsilyl)methyl-S5-methyl (thienyl- or
furyl)thioimidate of formula VI with 2,3~-dichloro-
hexafluorobutene as shown below in Flow Diagram XXXII.



XXI and R, Rerr] and R err] aré as described in Flow D agram XI |

3-Aryl-2-(err] -(err] haloalkyl)-5-(2- and 3- thienyl_and -furyl)pyrrole
conpounds may be prepared as shown in FIOM/EXagran1XXIV
- 53 - | FLOW DI AGRAM XXI V [e ‘This Sheet HogRiyereRapl
Z,'A, R Rlerr] and Rlerr] are as described in FIom1Elagran1
Simlarly, 3-(2- and 3-thienyl and -furyl)-

' - 59 =~

FLOW DIAGRAM XXXI11

| ¢l CF,
A Ry / \
FyC cl
(VI
10
15

2,3-Bis(trifluoromethyl)-4-halo~5- (2~
thienyl)pyrrole compounds may be prepared by reacting-
an oxime of formula XXXIII with hexafluoro-2-butyne in
the presence of a base such as an alkali metal alkoxide
20 to form the vinyl oxime of formula XXXIV and the
2-(2~thienyl)~4,5-trans-bis(trifluoromethyl) -1~
pyrrolin-5-ol of formula XXXV. The formula XXXIV vinyl
oxime is then heated to form the formula XXXVI 2-(2-~
thienyl-4,5-bis(trifluoromethyl)-1-pyrrolin-4-ol. The
25 formula XXXV pyrrolin-5-ol or formula XXXVI pyrrolin-
4-0l is then reacted with hydrochloric acid in an
alcohol to obtain a 5-(2-thienyl)-2,3-bis(tri-
fluoromethyl)pyrrole compound. The 5-(2-thienyl)-
2,3-bis(trifluoromethyl)pyrrole is then reacted with a
30 halogenating agent to obtain the desired 2,3-bis(tri-
fluoromethyl)-4-halo-5~(2~thienyl)pyrrole. The above
reaction scheme is shown in Flow Diagram XXXIII.

35



2-(Cerr]-Cerr] haloal kyl)-5-aryl pyrrol e conmpounds may_he prepared as
shown: i n Fkow Di agram XXV. FLOW DI AGRAM XXV [err]
are as described Ths $kaHaDbeagR i

wherein VY, Z, AL R Rerr] and R err]
XXI . . 5-(Cerr]-Cerr] Hal oal kyl)-3-aryl-2-(2- and
-furyl)pyrrol e compounds nay be prepared by reacting a sub

unsubsti tut ed acet ophenone of
) - 60 -

FLOW DIAGRAM XXXIII

5 R, R
] \ CH, + CF3C==CCF,
NOH
(XXXIII)
10 | . base
R, R
CH
2 / *CFy
15 i s /n: +
N‘o CFy
- (XXXIV) T

20
HCI
—_—
25
(XXXVI) Bra,Clz,15,50,C1 l
30

35



formula XXX with a thionyl halide in the presence of an _organi c base such
as pyridine. Thereafter, the reac- tion mxture is treated with aqueous
sodiumtetra- fluoroborate to give a fornmula XXXl N-[er r]lhi¢ Shekidas Béth RebifEd

unsubstituted)styryl pyridiniumtetrafl uoroborate. The for

styryl pyridiniumtetrafluoroborate is then reacted with a UW!H!I
oxazolinone in the presence of a base, such as pyridine to red
5- (derr]-Cerr] haloal kyl)-3-aryl-2-(2- or %-t_bi enyl or, -furyl)- pyrrole
conmpound. The above reaction schenme is shown } Flow D agram XXVI .

FLOW DI AGRAM XXVI [err] CH2
wherein Y, Z, AL R Rerr] and Rlerr] are as described in Flow D agram XXI .

Simlarly, 5-(C ewhkreiarx ikalal Doyl -Er (29 thignyl
-furyl)pyrrole coagoﬁnd Eag blec'qﬁrieﬁg1 rdelg r;llsa“s%ng\h 1311 %‘@wﬁm gggaﬁFXXVI | and
5-(Cerr]-Cerr] - FS’SP‘E? ) 18, Fop Dg-ﬁﬂ;%i’éﬁyl and -furyl)pyrrole
conpounds may be prepared asimiQeily) [3,QuEIS0ERE XM bhethyl) ~4-halo-5-
(3-thienyl)pyrrole compounds may be prepared as shown
s in Flow Diagram XXXIV.

FLOW DIRGRAM XXXIV

10 7\ + CF5C=CCF,

25

35
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FLOW DI AGRAM XXVI'I [err] -\_
wherein A +Z and Y are as described in Flow D agram XXl qu E Rlerr] an

s Shéet Has Beey; R

A | (1]

10

15

20

25

30

35

wherein X is Cl, Br or I and R, Rl and R2 are as
described in Flow Diagram XII.

2,5-Bis(trifluoromethyl)-3-(2- and 3=
thienyl)pyrrole compounds may be prepared as shown in
Flow Diagram XXXV.

FLOW DIAGRAM XXXV

NOH

i
CF;CCHzBr +

3-(Haloalkylsulfony1)-2-(2- and 3-thienyl)-
pyrrole compounds may be prepared by reacting a (2~ or
3-thienyl)ethynyl haloalkylsulfonyl compound of formula



- 56 -

' FLOW DI AGRAM XXVI I [err
wherein A, Z and Y are.as described in Flow D agram XXl

Rlerr] are as described in Flow Diagram XI|. b Gﬁéﬁk&hh§L§

hal oal kyl ) - 2-aryl

10

15

25

30

35

AL, HHIIIHIHIHIIHIIIHI

- 63 =

XXXVII with an aminoacetaldehyde di(cl--c4 alkyl)acetal
to form a {{a-[(haloalkylsulfonyl)methylene) (2~ or
3-thienyl) })amino}acetaldehyde di(cl-c4 alkyl)acetal of
formula XXXVIII. The formula XXXVIII acetal is then
reacted with excess trifluorocacetic acid to obtain the
desired 3-(haloalkylsulfonyl)-2-(2-~ or 3-thienyl)-
pyrrole compound. The above reaction scheme is shown
in Flow Diagram XXXVI.

FLOW DIAGRAM XXXVI

/ CEC-SOzcrzRJ + HzNCHzCHIO-(cl-c‘leyl)]2

(XXXV11)

Ri R CH5020F283

/ NCH2CH[°-(C1-C‘°'k'l)]z
Ry H

(XXXVIII1)




t hi enyl ) pyrrol e conpounds may be prepared by reacting a 5-(C[err]-Clerr]

hal oal kyl') -2-aryl -3-(2-thienyl )pyrrole com pound with DLLLLQ~§QLQ*§DQEVT‘“
acetic anhydride as shown in Flow D agram XXl X

DI AGRAM XXI X [err] wherein A Z and \Thaﬁbeed@smw 1

in Flow Diagram XXI and R, Rlerr] and R[err] are as descn
Di agram Xl . - 57 -
Simlarly,.5-(Cerr]-Cerr] haloal kyl)-2-aryl g4-nitro-3- (3 t hi eny

conmpounds may be prepared as shown in Flow D agram XXX.
FLOW DI AGRAM XXX : [err]

5~-(Haloalkylthio)-2-(2- and 3-thienyl and
-furyl)pyrrole compounds may be prepared by reacting a
2-(2- or 3-thienyl or -furyl)pyrrole compound with a
haloalkylsulfenyl chloride compound in the presence of
S a base as shown in Flow Diagram XXXVII.

FLOW DIAGRAM XXXVII

R R,

10 /[ \

\ + CISCF2R3 + Bosse

RyF,CS " \

20 4-(Haloalkylsulfonyl)-5-(2-thienyl)pyrrole-

2-carbonitrile compounds may be prepared by reacting a
3-(haloalkylsulfonyl)-2~-{2-thienyl)pyrrole compound of
formula XXXIX with chlorosulfonyl isocyanate in the
presence of a solvent to form a reaction mixture. The
reaction mixture is then treated with dimethylformamide
to obtain the desired 4-(haloalkylsulfonyl)-5-(2-
thienyl)pyrrole-2-carbonitrile compound. The above
reaction scheme is shown in Flow Diagram XXXVIII.

25

30

35



wherein A, Z and Y are as described in Flow Diagram XXl and R, R err] and
Rl err] are.as described in Flow D agram Xl
2,3,5-Tris(trifluoronethyl)-4-(2- and 3- thlenyl)pyrrole wmgggaﬁﬂ§BQLR 1
present jnvention may be prepared by reacting a fornmula
thi‘enyl-1,1,1-trifluoro-2-propanone wth hydroxyl anm ne hﬁ?@ﬂﬂmnﬁ l]H"
forma fornula XXXl oxinme. The formula XXXI oxine is then

pressure bottle with Iiquid hexafluoro-2-buty :ggl n the presence of at |east
a ten nol e percent anount of a base such as arm-alkali metal al koxide in a
solvent at an elevated tenperature to forma formula XXXIl 3-(2- or 3-

t hi enyl)-5a- hydroxy-2, 4-a,5b-tris(trifluoronethyl)-1- -pyrroline. The
formula XXXI'l pyrroline is then reacted with hydrochloric acid in an

al cohol to formthe desired 2,3,5-tris(trifluoromethyl)-4-(2- or
3-thienyl)pyrrol e conpound. The above rEkRY i kAGRMCAXXVS I$hown i n Fl ow

Di'agr am XXXI . - 98-
FLOW DI AGRAM XXXI S0,CF,R, SO,CF,R,y
s R Ry 1. chlorosulfenyl R : :‘
' ! \ /IR isocyanate ' ] \ |
N R, 2.dImethyl formemide L N / \
H S 2 H S R,
(XxXx1X%)
10 wherein R, is as described above for formula I and R,

R, and R, are as described in Flow Diagram XI.

Similarly, 4-(haloalkylsulfonyl)-5-(3-
thienyl)py:role-z-carbonitrile compounds may be pre-
pared as shown in Flow Diagram XXXIX.

15 )
FLOW DIAGRAM XXXIX
$0,CF,Ry
20 1. chlorosulfonyl
isocyanats Ne /\ Ry
] . N
2.dimethyl formamide i . ] \
S Ry

wherein R, is as described above for formula I and R,
25 R1 and R2 are as described in Flow Diagram XII.
5-(Haloalkylsulfinyl)-2-(2- and 3-thienyl and
-furyl)pyrrole compounds may be prepared by reacting a
5-(haloalkylthio)~2-(2~- or 3~-thienyl or -furyl)pyrrole
compound with an oxidizing agent such as 3-chloro-
30 peroxybenzoic acid as shown in Flow Diagram XIL.

35



[err] 3,4-Bi s(trifluoromethyt)-2-(2-
and 3-thi enyl and -furyl)pyrrole conpounds may be preparedngxm&@ﬁgﬂkg“ﬁgm@a

N-(trimethylsilyl)nmethyl-5-methyl (thienyl- or furyl)thioim
VI with 2,3-dichloro- hexafl uorobutene as shown below in Fl mm' | I
XX,

- 66 ~

FLOW DIAGRAM XL

5 " 3-chloropsrox
benzoic ::id r
sF2
10 wherein A and R3 are as described above for formula I;
R, Rl and Rz are as described in Flow Diagram V and Y

and Z are each independently hydrogen or halogen.
3-(2-And 3-thienyl and -furyl)-4~(halo~
alkylsulfonyl)pyrrole compounds may be prepared by
15 reacting a haloalkylsulfone of formula XL with N-methy-
lene-1~(p~tolylsulfonyl)methylamine in the presence of
a base such as sodium hydride as shown in Flow Diagram

X1LI.
20
FLOW DIAGRAM XLI
25 R3 A
(xL)
Nal
30

35



- 59 - FLOW DI AGRAM XXXI'I [err]
2,3-Bis(trifluoromethyl)-4-halo-5-(2- thienyl)pyrrole conpounds may be
prepared by reacting an oxine of formula XXXII1 with he_aLLu9$e~€%bUT7ﬁ€_rh
the presence of a base such as an alkali netal al koxide to f rnﬁhpgﬁgkawkmi
oxime of formula XXXIV and the 2- (2-thienyl) -4, 5-transIBssd
(trifluoronethyl) -1- pyrrolin-5-ol of formula XXXV The fo“ \H‘m “\
vinyl oxime is then heated to formthe formul a XXXVI 2-(2-

thienyl -4, 5-bis(trifluoromethyl)-1-pyrrolinT488I ™ The formula XXXV
pyrrolin-5-ol or formula XXXVI pyrrolin- 4-ol is then reacted with
hydrochloric acid in an alcohol to obtain a 5-(2-thienyl)-2,3-bis(tri-

: 3,°L?2?§ 1 Cor ot nyl ) pyr 5t €AY &pa EBRYLY -srni trasrdhat onparhn
to obtain the desithid)pyrtoks t¢ompounds and 5-(thienyl and furyl)-
3-nitro-2-(haloalkylthio)pyrrole compounds may be
prepared by reacting a 2-(thienyl or furyl)-5-(halo-
5 alkylthio)pyrrole compound with fuming nitric acid in
the presence of acetic anhydride as shown in Flow
Diagram XLII.

_FLOW DIAGRAM XL

10
/ \ HNO
RgF,CS 3
3 z: N \ . o
H A (cHsC),0
a5
R,
!\ A R Ry
+
- Rsrzcs N \ R;cms /"\ \

20 _ | |
wherein A and R, are as described above for formula I
and R, Rl and R2 are halogen.

Similarly, 2-(2-thienyl)~-5-nitro-3-(halo-
alkylsulfonyl)pyrrole compounds and 2-(3-thienyl)-5-

25 nitro-3-(haloalkylsulfonyl)pyrrole compounds may be
prepared as shown in Flow Diagrams XLIII and XLIV,
respectively.

30

35



fl uoronethyl)-4-hal o-5-(2-thienyl)pyrrole. The above reaction schene S
shown in Elow D agram XXXI | 1. - 60— FLOW

DI AGRAM XXXI || [err] m@éﬁeetnasseenk

T

- 68 -

FLOW DIAGRAM XLIL¢

S0, CF Ry

: so,cr,n3
5
: /4 l mco, y ,
H

Ra (°“3°)z

10 wherein A and R.3 are as described above for formula I

and R, Ri and R, are as described in Flow Diagram XI.

FLOW DIAGRAM XLIV

15 SO,CF,Ry HNO SO,CF, Ry
” —5H—
/ \ Ry (cH Ll)‘ . / \ Ry
O,N
- N e ol MR
R S Ry R S Ra

20
' wherein A and R, are as described above for formula I
and R, R1 and R2 are as described in Flow Diagram XII..
Methods for preparing 2-(2-thienyl)-3-(halo-
alkylthio)pyrrole compounds and 2-(3-thienyl)-3-(halo-
25 alkylthio)pyrrole compounds are shown in Flow Diagrams

XLV and XLVI, respectively.

30

35



wherein Xis d, Br or | and R, Rerr] and R err] are as described in Flow

D agram Xl Simlarly, 2,3-Bis(trifluoronethyl)—4-halo-5-
(3-thienyl)pyrrol e conpounds nay be prepared as shown |nTE w Di agram !
XXXI V. FLOM DI ARGRAM XXXI V [err] Sheot Has Becn Replaced

- 62 -  wherein X is C, Brror | and R, Rerr] and R[erwil"ﬂ ﬂ'
described in Fl ow Diagram X, 2,5-Bis(trifluoro

3- thienyl)pyrrole conpounds may be prepared gg shown i n FI ow Di agram
FLOW DI AGRAM XXXV [err]

S
FLOW DIAGRAM XLV
10 : \ R Iol
N /
H s
Ry
a5
Ry
RyF,CSCI
et ———
HyCO
20 . ..
25 scr
_ .,
HzNCHzCHzOH
30

35



3- (Hal oal kyl sul fonyl)-2-(2- and 3-thienyl)- pyrrole conﬁounds may be
prepared hy reacting a (2- or 3-thienyl)ethynyl hal oalkyl'sultfonyl conpound
of fornmula : - 63 - This Sheet Has Been Replaced

wherein R, R, and R, are as described in Flow Diagram
XI. '

5
FLOW DIAGRAM XLV1
10 .
R
7\ M, C|,cg31-————> cige. (/N { 1
N A\ 0 N I
. " e | s’ " e
1s
NaOCH;
.lstCSCI - R
20 < ugeo, J\
N \
T R ! s/ M
25
SCF,Ry
SCF,R
HO /\ & : :,
0 N ,\ /\
H R,  H,NCH,CH,OH " T\
30 | R ' > By’ R

35



XXXVI'1 with an ani noacet al dehyde di (CJerr]-Cferr] alkyl)acetal to forma
{{[er]-[(hal oal kyl sul fonyl ) nmet hyl ene] (2- or 3-thienyl)}am no}acetal dehyde
di(Cderr]-Cerr] alkyl)acetal of fornmula XXXVI1I. The formula

acetal is then reacted with excess trifluoroacetic acid tThissatapL 4.he

desi red’ 3- (hal oal kyl sul fonyl)-2- (2- or 3-thienyl)- pyrrol Replaged
above reaction schene is shown in Flow D agram XXXVI. ”m . ]’H
FLOW DI AGRAM XXXVI [err] - 71 ~

5- (Hal oal kyl t hio)-2-(2- and 3-thienyl and -fur{'/l )pyrrol e conpounds nay be
prepared by reacting a 2-(2- or 3-thienyl or -furyl)pyrrole conpound wth a
hal oal kyl sul fenyl chloride conpound in the presence of a base as shown in

Fl ow Di agram XXXVijherein R, R, and R, are as QestrihelY X8 ¥ibw pDiagram
XII.
3~-Bromo-5-(thienyl or furyl)-2-(haloalkyl-
sulfinyl and -sulfonyl-4-(haloalkylsulfonyl)pyrrole
5 compounds may be prepared as shown in Flow Diagrams
XLVII and XLVIII.

10

20
25
30

35



[err] 4- (Hal oal kyl sul fonyl ) - 5- (2-1 hi enyl ) pyrrol e-

2-carbonitkil e conpounds may be prepared by reacting a

3- (hal oal kyl sul fonyl ) - 2- (2-thi enyl ) pyrrol e conpound of fo ﬁEﬂXMXB&hnﬁﬁﬂﬂj
f

m Xt ur e.

chl orosu] fonyl isocyanate in the presence of a solvent to

The reaction mxture is then treated with dlnethy #m,” I
obtain the desired 4-(hal oal kyl sul fonyl)-5-(2-
t hi enyl ) pyrrol e-2-carbonitrile conpound. The _above reaction schene is
shown in Fl ow Di agram XXXVI I | . - = - 65 -

FLOW DIAGRAM XLV

5
+ RyFyCSCI
10 | 1 S0,CFaRy
R
]\
RyF,CS N "/ of
H A
15 3-chloroperoxy- R2
benzelc geld Bry
© S0,CF,R,
R
- !\
R3F3C0,57 N\ - Ry

20 H A /

Ry

l Br, ' 1 s—chlofoporoxv- )
. sozcrzns benzoic acid
2 - X By $0,CF, Ry
‘ R
R3FaC0,57 N\, -”/ Ry /
Ho A R3F2C05™ ™\ "/ Ry
Rz H A
R,

30
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FLOW DI AGRAM XXXVI'I1 [err] wherein R err] is as described above
for formula | and R, Rerr] and R err] are‘as described ow Di agram Xl .
Simlarly, 4-(haloal kyl sulfonyl)-5-(3- thienyl)pyrrole-2-garbonitri

conpounds may be pre- pared as shown in Fl ow D agram XXXI ’s'sheetHasBeenReplc :
FLOW DI AGRAM XXXI X [err] wherein Rerr] is as des £6F
formula I and R and are as described in Flow D agram e
5- (Hal oal kyl sul finyl)-2-(2- and 3-thienyl and._.furyl)pyrrole co y

be prepared by reacting a 5-(hal oal kylthio)-2-"C2- or 3-thienyl or
-furyl)pyrrole conmpound wi'th an oxi di zi ng agent such as 3-chl oro-
per oxybenzoic acid as shown in Flow D agram XL.

wherein A and R3 are as described above for formula I
and R, Rl and Rz are as described in Flow Diagram XI.

5
FLOW DIAGRAM XLVIII
' S0,CF,Ry
1\ Fa + RgF,CSCI
10 : , \ .
[y 1
SO0,CF,Ry
R
. 7\ !
H Ry
R A
- 3=chloroperoxy~
benzole cecld Br
. 2
20 | S0,CF,R,
N
H
25
Br, I 3-chloroperoxy-
. S0,CF Ry benzole acid
R / \ / \ Ri
F,C0,5S
3F2%Y2 N \
30 H | Ry RyF,COS N T\
R A H R,
R A

35



- 66 - - FLOW DI AGRAM XL [err] wherein A and
Rlerr] are as described above for fornmula |I; R Rerr]—and—Rerrj are as
described in Flow Diagram V and Y and Z are each i ndepenggiey: Hay Béeh @eplaced

hal ogen. 3-(2-And 3-thienyl and -furyl)-4-(hal o- '

al kyl sul f onyl ) pyrrol e conpounds may be prepared by reacti erI “ll ||““
hal oal kyl sul fone of fornula XL with N-nethy- :

| ene-1-(p-tolylsulfonyl)nethylam ne in the Jprgsence of a base such as
sodi um hydride as shown in Fl ow D agram XLI. : FLOW
DI AGRAM XLI [err] : '

wherein A and R, are-as described above for formula I
and R, R, and R, are as described in Flow Diagram XII.
2-(Thienyl and furyl)-4-aryl-5-haloalkyl-3-
(haloalkylsulfonyl)pyrrole compounds may be prepared as '
S5 shown in Flow Diagram XLIX.

FLOW DIAGRAM XLtX

10 Y> ___,<5°z“z"3
+ H S0,CF,R;
15
20
wherein A, R, RJ.' Rz' Y and Z are as described in Flow
Diagram XXI and Ra is as described above for formula I.
- Similarly, 2-aryl-4-(thienyl and furyl)-5-
25 haloalkyl-3-(haloalkylsulfonyl)pyrrole compounds may be
prepared as shown in Flow Diagram L.
30

35



- 87 -

2-(Thienyl and furyl)-3-nitro-5- (halﬂaMlﬂw

compounds .and 5-(thienyl and furyl)- 3-nitro-2- (haloalkylthlo pyrrole

conpounds may be prepared by reacting a 2-(thienyl or fu
al kyl t hi o) pyrrol e conpound with fum ng nitric acid in the Hﬂﬂ

[err] wherein A and R[err] as descri IH!A)N

acetic anhydride as shown in Flow D agram XLI

DI AGRAM XLI |
for formula |

10

15

20

25

30

35

B@n Replaced

- 75 =

FLOW DIAGRAM L

wherein A, R, R,, 52{ Y and Z are as described in Flow
Diagram XXI and R, is as described above for formula I.
- 2-(Thienyl and furyl)-5-(haloalkylsulfonyl)-
pyrrole-3-carbonitrile compounds may be pfepared as

shown in Flow Diagram LI.



and R, R err] and R err] are hal ogen.

2-(2-thienyl)-5-nitro-3-(hal o-
2-(3-thienyl)-5-

- .68 -

A and R err] are as descri bed above for fornula I
are as described in Flow D agram Xl

[err]

10

- 20

25

30

35

ni t ro- 3- (hal oal kyl sul fonyl ) pyrrole conp
prepared as shown in Flow D agranms XLI |

Simlarly,

al kyl sul fonyl ) pyrrol e conpounds and

and XLIV,
FLOW DI AGRAM XLI | |

respect
[err]

- 76 =

FLOW DIAGRAM LI

R, R
/z‘}cuﬁs—:r + RsFpCSC!
Rj A
Ry p -
cn,n.a<:
n;’:2:t§§_ SCFyRy
_ :cu
l cl
CN
/\ R,
RyF,CS 1
st2 g l
A R,
Hy0,/H,0
A/CHZCO,H
CN
/ \ R
R.F,C0,8 1
3ta2bVa # ’
A R,

ﬁm Been Replaced
e
and R, R[err] and R err]
FLOW DI AGRAM XLI V



wherein A and Rlerr] are as described above for formula | and R, R err] and
Rlerr] are as described in Flow D agram Xl |. repari ng
2-(2-thienyl)-3-(hal o- al kylthio)pyrrole conpounds and Tﬁis Sheet Has Been Replaced

2-(3-thienyl)-3-(halo- al kylthio)pyrrol e conpounds are's | \
Diagrans- XLV and XLVI, respectively. o ﬂ“mnm “‘m

- 77 =

Conversion of formula I compounds wherein Y
and/or Z are hydrogen to the corresponding formula I
compounds wherein Y and/or Z are halogen is readily .
achieved by reaction of the formula I hydrogen substi-
5 tuted pyrrole with at least about 1 or 2 equivalents of
a halogenating agent such as a sulfuryl halide, bromine
or chlorine in the presence of a solvent such as diox-
ane, tetrahydroforan, acetic acid or a chlorinated hy-
drocarbon solvent. In addition, formula I compounds

10 wherein R, Rl and/or R2 are hydrogen may be converted
to the corresponding formula I compounds wherein R, R1
and/or R, are halogen by reaction of the formula I
compound wherein R, Rl and/or R, are hydrogen with a
halogenating agent in the presence of a solvent.

15 Halogenating agents that may be employed include
bromine, sulfuryl chloride, sulfuryl bromide, sodium
hypochlorite, %—butylhypochlorite, N-bromosuccinimide,
N~-iodosuccinimide and the like. Several halogenation

reaction schemes are shown in Flow Diagram LII.
20 | |

25

30

35



" FLOW DI AGRAM XLV [err]

- 70 - wherein R

Rlerr] and-Rerr] are as descri bed |n Fl ow Di agram Xl .

FLOW DI AGRAM XLVI [err]

10

20

25

30

35
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FLOW DIAGRAN L11I

Ry

B
e
S

5
By

(Z), or s0,(2),

P

Z=ClorBr

Rz;ﬁ n

(2), or soz(Z),

Z=C1l or Br

- (Z), or SO (Z)z

Z= CIorBr

Y, quze H

(Z); or 50,(2),

>

Z=ClorBr

Y H

(z), or s0,(2),
—
Z=ClorBr

R, Ry £ H

\
This Sheet Has

\

N /Illlli Ml lmm

R R,
X
7\
Z A R,
2N
*H
R R,
X
/ \
z N
Z N
H
R R,
X
7\
Y R,
N
H
R'
/R
Y- N
Z N
H
x "2
Y A
8 R



- 71 - wherein R, Rerr] and Rl err] are as described in Flow D agram

X,

3-Brono-5-(thienyl or furyl)-2-(haloal kyl - sulfinyl and

-sul fonyl - ' 4- (hal oal kyl sul fonyl ) pyrrol e conpounds nay be prepare

in Flow Diagrams XLVII1 and XLVIII.
FLOW DI AGRAM XLVI |

10

15

20

25

30

35

This Shég H‘a

Co o HHIIIIIIHIHIIMIIll!

FLOW DIAGRAM L!! (econt.)

. Ry z
x " X N—
ZI=Cl or ir' )
: L
. R lz
] L 1
. —> : A
Y N A Z=ClorBr Y N\
Ry Ry, Y
» R 2 YN 2N y
R R z
X (Z)z or SO:(Z): X —
A “Z=Clerbr - Y XA
Y B Y ‘ g
4 i 7

H

Preparation of l-substituted formula I
compounds can be achieved by reaction of the appropri-
ately substituted formula I compound having B as hydro-
gen with an alkylating or acylating agent in the pre-
sence of an alkai metal alkoxide or hydride. For
example, a formula I compound wherein B is hydrogen and
R, Rl, R2, A, X, Y and Z are as described for formula I
above, is reacted with an appropriate alkylating agent

such as a c1 6 alkylhalide in which the alkyl group is

-straight or branched and is optionally substituted with

from one to three halogen atoms, one hydroxy, one cya- :
no, one c1 4 alkoxy, one cl-c alkylthio, one phenyl
groupfﬁbtzonally substituted with from one to three

"halogen atoms, or one benzyloxy group optionally sub-

stituted with from one to three halogen atoms, and an
alkali metal alkoxide such as sodium or potassium
t-butoxide. This reaction provides a thienyl- or

'furylerrole having the same substituents as the

starting mgterial,'but in addition is substituted on



- 73 - wherein A and R err] are as described above for_formila |l and R
Rlerr] and Rlerr] are as described in Flow D agram Xl
FLOW DI AGRAM XLVIIT [err] This Sheet Hay Been Replaced

s K and 6 e 5 deserioed svove tor tormi= | IR

~ 80 =

the nitrogen with a c,-C 6 alkyl group optionally
substituted as described above. This reac-
tion scheme may be illustrated as follows:

N\,

10 .
wherein R, R 17 Rz, A, X, Y and 2 are as'described for
formula I above and R is C,-Cq alkyl optionally sub-
stituted as described above. In a similar reaction
cyanogen bromide is substituted for the alkylhalide and
15 yields a formula I thienyl- or furylpyrrole having a

carbonitrile, rather than an alkyl group on the l-~posi-

tion.

- Advantageously, the above—desc:ibed alkyla-

tion procedure may also be applied to the preparétion
20 of formula I thienyl- and furylpyrrocles having an

N'C3'C alkenyl or N-c3 6 alkynyl substituent. This

substitution is obtained by simply substituting a c3-c6

alkenyl hal-

ide or C,-C¢ _alkynyl halide for the C
25 in the above-described reaction.

In a similar manner, preparation of l-acy-

' lated thienyl- and furylpyrroles may be achieved by the
reaction of an appropriately substituted formula I
thienyl- or furylpyrrole wherein B is hydrogen with an

30 | acylating agent in the presence of an alkali metal
alkoxide. Acylating agents such as C,-Cg alkyl or C,-C,
alkenyl acid chlorides, substituted C,-Cg alkyl or
C,-C,; alkenyl acid chlorides, benzoyl chloride, substi-

tuted benzoyl chlorides, phenylchloroformate, substi-

35 tuted phenylchloroformates, c1 6 alkyl or C,-Cg alk-

1=Cg alkyl halide



and R, R err]Jand Rlerr] are as described in Flow D agram XI |

2-(Thienyl, and furyl)-4-aryl -5-hal oal kyl - 3- (haloalkyksuffﬁﬂy+%pyf+ﬁ+e———

conpounds nay be prepared as shown in Flow Diagram XLI Xy h&ﬁ

FLOW DI AGRAM XLI X [err] wherein A, R as °°d Y
and Z are as described in FIom1Elagran1XXI and Rlerr] is bove
for fornmula I. Simlarly, 2-aryl-4-(thienyl and

hanaIkyI 3- (hal oal kyl sul fonyl ) pyrrol e conpouggs may be prepared as shown
in Flow D agram L.

enylchloroformates, substituted Cl--c6 alkyl or cz-c6
alkenylchloroformates, N-substituted carbamoyl chlo-
rides and the like may be employed. the reaction may

be illustrated as follows:

i:'cl
Rz
l—Bu Y
I
o-C-Ry

Formula I thienyl- and furylpyrroles wherein
R6 is CHZSQ may be prepared by reaction of the appro-
priately substituted formula I thienyl- or furylpyrrole
15 ~ having R, as chloromethyl with an alkali metal salt of
an SQ compound in the presence of a base. And formula
I thienyl- and furylpyrrole compounds wherein R6 is
GHRBNHC(O)R9 may be prepared a shown below.

10

20 ) X R Ry

YM ' 1. Bcloo _o
Ry J 1

y 4 = A 2. !.—C“H?ﬂOCCHs
Ry
25 "
X R
NN——R2

Y A
2%

Rg~CHNHCR,

30

35



- 75 - FLON DI AGRAM L [err]

wherein A, R Rerr], Rerr], Y and Z are as described in Flom/EXagram I
and R3 is as described above for formula I. 2 and

furyl)-5-(hal oal kyl sul fonyl)- pyrrole-3-carbonitrile congg §eRéer Replaced

e o in ot \\ll\l\\\ll\\\\\\l\l\\ll\

Advantageously, l-halomethyl thienyl- and
furylpyrroles may be prepared as shown below.

X . R Rl X R R|
Z‘g i_/‘*‘/‘ PO(X,) :
5 173
Y \ R X;=Cl or Br 7@—@‘&
r 4 1 A 2 y | A L
1
R.cuuuﬁu, RgCHX,
10 Formula I compounds wherein R6 is Rl°CHOC(0)-

(cnllklz)nql may be prepared as shown below.

X R M .
- YM Q;~(CR, R,,),~COO0H, NaOH
15 27 A Ry -
RyH,
i X R R,
1 M A Ry

0

Formula I compounds wherein B is OR, may be
25 prepared by reacting an appropriately substituted
formula I thienyl- or furylpyrrole compound, wherein B
is OH, and R, Rl' R,, A, X, ¥ and Z are as described
for formula I above, with an appropriate alkylating
agent and a suitable base, for example, a chloromethyl
30 c,-C, alkyl ether and potassium t-butoxide. This reac-
tion provides a thienyl- or furylpyrrole having the
same substituents as the starting material, but in

addition is substituted on the oxygen with C,-C,

35



- 76- FLOW DI AGRAM LI [err] -

77 - Conversion of fornula I conpounds wher ei n are
hydrogen to the corresponding forrmula | conpounds erny and/or 16

hal ogen is readily achieved by reaction of the fornulath ti-
tuted pyrrole with at |east about 1 or 2 equival ents of m
agent such as a sulfuryl halide, bromne or chlorine in

sol vent such as di ox- ane, tetrahydroforam_ tJC aC|d a chlorlnated
hy- drocarbon solvent. In addition, fornula I conpounds wherein R, - R err]

and/or R err] are hydrogen nmay be converted to the corresponding formula I
conpounds wherein R, Rferr]
alkoxymethyl. In a similar reaction bromoacetonitrile

is substituted for the chloromethyl C,-C, alkyl ether
and gives a formula I thienyl- or furylpyrrole with an
acetonitrile substituent on the oxygen. The reactions

5 may be illustrated as follows:
X | JLT |
1. (C4=C,)alkyl-0CH,CI+KO~t-Bu
Y \ or
727N A Rz 2. BrCH,CN

- TR

wherein R, Rl' Rz, A, X, Y and Z are as described for
formula I above and R6 is (1) c1-c4 alkoxymethyl or (2)
20 CH,CN.
Similarly, formula I compounds wherein B is
C(O)R7 may be prepared by reacting an appropriately
substituted formula I thienyl- or furylpyrrole com-
pound, wherein B is OH, and R, R, Ry, B, X, Y and 2
25 are as described for formula I above, with an appropri-
ate acylating agent and a suitable base, for example, a
C,-C¢ acid chloride and potassium t-butoxide.' This
reaction provides a thienyl- or furylpyrrole compound
having the same substituents as the starting material,
| 30 but in addition is substituted on the oxygen with C,-C,

alkanoyl. The reaction may be illustrated as follows:

35



and/or R2 are hal ogen by reaction of the formula |I conpound wherein R,
Rlerr] and/or R err] are hydrogen with a hal ogenating agent in the presence
of a solvent. Hal ogenating agents that may be enployeuriubiude brom ne,

sul furyl chloride, sulfuryl bronide, sodium hypochlorit gy Shee#“ﬁem& laced

t-butyl hypochl orite, N bronosuccinini de, N—|odosu00|n|m
Several hal ogenation reaction schenes are shown in Fl ow

- 78 - FLOW DI AGRAM LI | [err]_
X R
X R ll |°| 2 !
gy et gy
‘ z "‘ A R, 4 ill A 2
5 oH _ O-ICI-(C,-C,)llkyl

0

The thienyl- and furylpyrrole compounds of
the present invention are effective for controlling
insects and acarina. Those compounds are also effec-

10 tive for protecting growing ‘or harvested crops from
' attack by insects and acarina.

Insects controlled by the formula I, com-
pounds of this invention include Lepidoptera such as
tobacco budworms, cabbage loopers, cotton boll worms,

15 ~ beet armyworms, southern armyworms and diamondback
moths; Homoptera such as aphids, leaf hoppers, plant
hoppers and white flies; Thysanoptera such as thrips;'
Coleoptera such as boll weevils, Colorado potato '
beetles, southern corn rootworms and mustard beetles;

20 and Orthoptera such as locusts, crickets, grasshoppers
and cockroaches. Acarina controlled by the compounds
of this invention include mites such as two-spotted
spider mites, carmine spider mites, banks grass mites,
stfawberry mites, citrus rust mites and leprosis mites.

25 Advantageously, it has been found that the compounds of
the present invention are especially effective against
tobacco budworms and southern armyworms.

In practice generally about 10 ppm to about
10,000 ppm and preferably about 100 ppm to about 5,000

30 ppm of a formula I thienyl- or furylpyrrole compound,
dispersed in water or another liquid carrier, is effec-
tive when applied to the plants, the crops or the soil
in which said crops are growing to protect said crops

from attack by insects and acarina.
35



- 79 - ~ FLOWDIAGRAM LI (cont.) [err]

Preparation of 1l-substituted formula | conpounds can be_aGhLe¥ed*by____-___
reaction of the appropri- ately substituted formula I conpound haV|ng

hydro- gen with an al kylating or acylating agent in the pr a“d
al kai . netal al koxi de or hydride. For exanple, a formula I H
Bis hydrogen and R, Rerr], Rerr] , A X, Yand Z are as

formula | ' - 85 -

The thienyl- and furylpyrrole compounds of
this invention are also effective for controlling in-
sects and acarina, when applied to the foliage of
plants and/or to the soil or water in which said plant§

5 are growing in sufficient amount to provide a rate of
from about 0.1 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

10 with other biological chemicals, including other in-
secticides and acaricides. For example, the formula I
compounds of this invention may be used effectively in
conjunction or combination with pyrethroids, phos-
phates, carbamates, cyclodienes, endotoxin of bacillus

15 thuringiensis (Bt), formamidines, phenol tin compounds,
chlorinated hydrocarbons, benzoylphenyl ureas and the
like.

- The compounds of this invention may be formu-
lated as emulsifiable concetrates, flowable concen-

20 trates or wettable powders with are diluted with water
or other suitable polar solvent, generally in situ, and
then applied as a dilute spray. Said compounds may
also be formulated in dry compacted granules, granular
formulations, dusts, dust concentrates, sﬁspension

25 concentrates, microemulsions and the like all of which
lend themselves to seed, soil, water and/or foilage
applications to provide the requisite plant protection.
Such formulations include the compounds of the inven-
tion admixed with inert, solid or liquid diluents.

30 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 a formula I compound and about 73% to
about 13% by weight of a solid diluent such as benton-

35 ite, diatomaceous earth, kaolin, attapulgite, or the



above, is reacted mﬁth an appropriate alkylating agent _such as a
err]-err] al kyl halide in which the alkyl group is stralght or branched
and is optionally substituted with fromone to three halo

aced
hydr oxy, one cya- no, one (err]-Clerr] al koxy, one (err]

al kylthi o, one phenyl group optionally substituted with fr

hal ogen at ons, or one benzyl oxy group optionally sub- stituted mnth rom
one to three hal ogen atons, and an al kali ngtgf al koxi de such as sodi um or
pot assi um t-butoxide. This reaction provides a thienyl- or furylpyrrole
havi ng the sanme substituents as the starting material, but in addition is

substituted on - 80- the nitrogen
with a Jerr]-( entikes! aWouwdr auwp wts%)rwlwes tbfuaealageé%aw eférbove.

This reac- tion sche na |II trate
wherein R Rlerr]® ﬁge % %% ‘ifj% PRA%S ﬁ@éﬁﬂ’h&& }15r to 5% by
we;ght of a nonionic surfactant, such as octylphenoxy
polyethoxy ethanol, nonylphenoxy polyethoxy ethanol or
s the like.

A typical emulsifiable concentrate can be
prepared by dissolving about 15% to about 70% by weight
of a formula I compound in about 84% to about 29% by
weight of a solvent such as isophorone, toluene, butyl

10 cellosolve, methyl acetate, propylene glycol monomethyl
ether or the like and dispersing therein about 1% to 5%
by weight of a nonionic surfactant such as an alkyl-
phenoxy polyethoxy alcohol.

In order to facilitate a further understand-

15 ing of the invention, the following examples are
presented primarily for the purpose of illustrating
more specific details thereof. The examples generally
utilize the above reation schemes and also provide
further means for preparing even more compounds of the

20 present invention which are not specifically described
above. The invention should not be deemed limited by
the examples as the full scope of the invention is
defined in the claims.

25

30

35



formula I above and Is CJerr]-Cerr] alkyl optionally sub- stituted as
descri bed above. In a simlar reaction cyanogen bromde is substituted for
the al kyl halide and yields a fornula | thienyl- or furylpyrrole having a
carbonitrile, rather than an al kyl group on the |-posi- th‘thheetHasBeenReplaced
‘Advant ageousl y, the above-described al kyla- tion procedure
applied to the preparation of forrmula I thienyl- and furyl
an NNCerr] -Clerr] alkenyl or NJ[err] -C:[e_rral.,a_lkynyl substl uen
substitution is obtained by sinply substituting a Cferr]-Clerr] aIkenyI
hal - ide or CJerr]-Clerr]: alkynyl halide for the (JQerr]-Clerr] al kyl halide
I n the above-descri bed reaction. In a simlar manner, preparation
of l-acy- lated thienyl- and furyIpyrrol$§¥#¥%%§$1achieved by the reaction
of an appropriately substituted formla - or furylpyrrole mhereln
B i s hydrogen wi t&& gRazation, a2 AL MO cRlophen ZROKade
al koxi de. Acyl ati gents such as (Jerr]- C[err] aIkyI or C[err] C[err]
al kenyl acid chlori substituted CJerr]-Cferr] alkyl or CJerr]-Cerr]
al kenyl acid chlorldes, benzoyl chloride, substi- tuted benzoyl chlorides,
phenyi chl e of ormat e, substi-Cluted ph&nlichloroformat@d, ClerrjCterr]
al kyl or Cerr]-Cerr] alk- enyl chl or
substituted CJerr]-Clerr] alkyl err] - Cferrtial kenyl
N substituted carbamoyl chl o-

' Cl cl

Cl

10 .
Butyllithium (2.5 molar in tetrahydrofuran,

3.96 mL,, 9.9 mmol) is added to a solution of tetra-
chlorothiophene (2.00 g, 9.01 mmol) in tetrahydrofuran
at 0°C. The reaction mixture is stirred at 0°c for 30
15 minutes, warmed to room temperature over 45 minutes,
treated with N,N-dimethylformamide (0.79 g, 10.8 mmol),
stirred for three hours, poured into one molar hyaro- -
chloric acid at 4°C and extracted with ether. The
combined organic extracts are washed sequentially with
20 water and brine, dried over Mgso4 and concentrated in
vacuo to obtain a brown solid. Flash chromatography of
the solid using silica gel and a 5% ethyl acetate in
hexane solution gives a beige solid which is recrystal-
lized from ethyl acetate and hexane to obtain the title
25 product as beige needles (1.63 g, 84%, mp 81°-82°C).

30
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rides and the |ike may be enployed. the reaction may be illustrated as

follows: [err] Formula | thienyl- ana“?UFVprngLes‘ﬁ‘\\
wherein Rerr] is CHerr]SQ nay be prepared by reactionlﬁgs&gﬁia pro-
priately substituted formula | thienyl- or furylpyrrole ' - Replagy
chloromethyl wth an alkali netal salt of an SQ conpoundzmmﬁi" e of
a base. 'And forrmula | thienyl- and furyl pyrrole conpound ] is
CHRlerr] NHC(O) R[err] may be prepared a shown | ow. [err] '

- 82 - Advant ageousl y, 1-hal onet t hi enyl - and furyl pyrrol es
may be prepared as shown below. [err]

EXAMPLE 2
i i 5-tyi oro—2-thio—
phenecarboxaldehyde
s cl cl
M + (HyNOH),"HaS0, + NapCOg
cl < CH
- i
0
cl cl
10 . B
B ——
cH s /on

A solution of sodium carbonate (10.91 g, 99.2
mmel) in water is added to a slurry of 3,4,5-trichloro-
15 2-thiophenecarboxaldehyde (10.69 g, 49.6 mmol) and
hydroxylamine sulfate (8.14 g, 49.6 mmol) in water.
After stirring at room temperature for 18 hours, the
solids are filtered out of the reaction mixture and
dried under high vacuum overnight to give the title
20 product as a white solid (10.24 g, 92%).
Using essentially the same procedure, and
employing the appropriately substituted thiophene-
carboxaldehyde, the following compounds are obtained.

25 _ R Ry
HON / \
N\ s RZ
20 2 e ]
H H Cl
‘H Br H
H ~CH=CH~CH=CH~-

35



Forrmul a | conpounds wherein R err] is R err]CHOC(O) -
(CRlerr]Rerr])[err]Qerr] may be prepared as shown below. [err]
Forrmul a | conpounds wherein B is OR6 nay be prepared by reacting an
appropriately substituted formula I thienyl- or furylp rTh#ﬁwa m&whmd
wherein Bis OH and R, Rerr], Rerr], A X Y and Z ar for
formula | above, with an appropriate alkylatlng agent and

for exanple, a chloronethyl Clerr]-Cferr] alkyl ether and po aSS|um
t-butoxi de. This reac- tion provides a thieny 2 or furyl pyrrol e having the
sanme substituents as the starting material, but in addition is substituted
on the oxygen with Cerr]-Cerr]

HON= R,

[\

o &
H H

Ry

@l

" EXAMPLE 3

10 ti o ichloro-2-thi ecay) itri

cl cl 0 | ct cl

| :
+ (CHzC),0 —> / \
cl /)  NOH cl s CN

20 '
A solution of the oxime of 3,4,5-trichloro-

2-thiophenecarboxaldehyde (10.075 g, 43.7 mmol) in
acetic anhydride is refluxed for two hours and concen-
trated in vacuo to obtain a brown oil. The oil is
diluted with ether and the organic solution is washed
sequentially with water and brine, dried over Mgso, and
concentrated in vacuo to give a brown oil. Flash
chromatography of the oil using silica gel and a 5%
ethyl acetate in hexane solution gives a beige solid
which is recrystallized from ethyl acetate and hexane
to obtain the title product as beige needles (8.23 g,
89%, mp 63°-64°c).

Using essentially the same procedure, and
employing the appropriately substituted oxime, the
following compounds are obtained:

25

30

35



- 83 - al koxynmethyl. In a simlar reaction bronDacetODLLLlleijL___7T__N_-
substiituted. for the chloronethyl Cerr]-Cerr] alkyl ether and gives
formula | thienyl- or furylpyrrole with an acetonitrile'sGb%SM%Mﬁggﬁgﬂ h
oxygen. The reactions may be illustrated as follows: [err] ted
wherein R, Rlerr], Rerr], A X, Y and Z are as descri bed f WMIH, m
above and Rerr] is (1) (err]-Cerr] al koxynmethyl or (2)

Simlarly, formula | conpounds wherein B is %B)B[err] may be prepared by .
reacting an appropriately substituted formula™" thienyl- or furylpyrrole
com pound, wherein Bis OH and R Rerr] Rerr], A X Y and Z are as
described for fornula | above, with an appropri- ate acylating agent and a
sui tabl e base, for exanple, a (Jerr]-Clerr] acid chloride and potassi um
t-butoxide. This reaction provides a thienyk- or fgrylpyrrole conpound
having the sane substituents as the starting\mateyial,

/ \

5 NC S Rz
R e )
H H Cl
H Br H
H - — - = -
10 CH=CH-cH=CH
NC R,
15 R [ Rz
R e | ]
] H H H
20 EXAMPLE 4
ion of 2- chloro—-2-th =5 -
u - nitrile
ci ci
25 / \
cl CN

Acetonitrile (0.97 g, 23.7 mmol) is added
30 dropwise to a solution of lithium diisopropylamide (two
molar in hydrocarbons, 10.9 mL, 21.8 mmol) in tetra-
hydrofuran at -78°c. The reaction nixture is stirred
at -78%c for 30 minutes, treated with a solution of
3,4,5-trichloro-2-thiophenecarbonitrile (3.37 g, 18.2
35 mmol) in tetrahydrofuran, stirred for 30 minutes at
-78°C, warmed to room temperature over 45 minutes,



but in addition is substituted on the oxygen with Clerr]- C[err] al kanoyl .
The reaction may be illustrated as foll ows:

- 84 - Jerr] The thienyl- and furyl pyrrole conpounus‘UT
the present invention are effective for controlling |nsemm§$ﬁadha§éﬁk

Those conpounds are also effec- tive for protecting growi
crops fromattack by insects and acari na. I-nsect JHEm
the formula I, com pounds of this inventiopn PQcLude Lep

t obacco budworns, cabbage | oopers, cotton bol ' "worns, beet arnyworns,
sout hern armywor ns and di anondback noths; Honoptera such as aphids, |eaf
hoppers, plant hoppers and white flies; Thysanoptera such as thrips;

Col eopt era such a@f&l&h&@@iﬁﬁ’s@ﬁi’é@& Qﬂﬁah‘ig.ﬁle ‘?ﬁutﬂ)‘g&ﬁ{ﬂ ldnd

rootworne and nustard beetles and Orthoptera su ocusts crickets,

grasshoppers and GXHTackefV %a?mconﬂ‘ﬁl FQPB?%@W%@C‘Gw s
i nvention includeaﬁéeﬁhshuﬂlééqﬁéﬁtﬁﬂDlyedzth water and brine, dried

over M’gso4 and concentrated jn vacuo to obtain a red

[3 solid. A nmixture of the red solid and 1-bromo-3,3,3-
trifluorocacetone (1.95 mL, 18.7 mmol) in acetic acid is
refluxed for three hours and 30 minutes, diluted with
water and extracted with ether. The combined organic
extracts are washed sequentially with water and brine,

10 dried over Mgso4 and concentrated in vacuo to obtain a
red solid. Flash chromatography of the solid using
silica gel and a 15% ethyl acetate in hexane solution
gives the title product as a white solid (0.49 g, 7.8%,
mp 220°-221°). | -

15 Using essentially the same procedure, and
employing the appropriately substituted cyanofuran or
cyanothiophene, the following compounds are obtained:

20
25
A l B B2 __mp
S H H H 210
[ H H Br 230 - 231
30 S H H Cl 232 - 233
S H Br H >230
0 H H H 196 - 197
S H -CB=CH-CH=CH~- >230
S Cl -~CH=CH~CH=CH- 193 - 195
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spider mtes, carmne spider mtes, banks grass mtes, strawberry mtes,
citrus rust-mtes and | eprosis mtes. Advantageously, it has

that the conpounds of the present invention are especi al | yhigduk j :
agai nst tobacco budworns and sout hern armywor ns. : §Eﬁg?§%kqmm“1
genéral ly about 10 ppmto about 10,000 ppm and preferably HWMMLO
about 5,000 ppmof a formula I thienyl- or furylpyrrole co ] ed
in water or another liquid carrier, is effec- tive when applied to the

plants, the crops or the soil in which said'bﬁﬁb§'are growi ng to protect
said crops fromattack by ‘insects and acari na. _
- 85 - The thienyl- and furyl pyrrole conpounds of this

invention are also effective for controlling in- -sects 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 pro Ne a rate of fromabout 0.1
kg/ha to 4.0 kg/ ha of active ingredient. \Nﬂie t he conpounds of
this invention are effective for control lfi ( nsect s Jand acari na when

enpl oyed al one, they may al so be used i i i th other biologica
chemi cal s, i ncl udi ng other in- septig+desan yCi
formula | conpounds of this i nvent Son may e used fecfively in
conjunction or conbination with pyrethroidﬁi phos-

R

10 A R R R _mp%

S H H H 229 ~ 231
15
20
25
30

35



phat es, carbamates, cycl odi enes, endotoxin of bacillus thuringiensis (Bt),

f or mam di nes, phenol tin conmpounds, chlorinated hydrocangns_—benzgprhenyl
ureas and the |ike. The compounds of this invention nmay tede?s
emul si fiable concetrates, flowable concen- trates or met

are-diluted with water or other suitable polar solvent, mﬁﬁ@

and then applied as a dilute spray. Said conpounds may aI

in dry conpacted granules, granular formlat @as.. dusts, dust concentrates,
suspensi on concentrates, mcroenul sions and the |ike aII of which I end

t hensel ves to seed, soil, water and/or foilage applications to provide the
requi site plant protection. Such fornul ations include the conpounds of the
inven- tion admxed with inert, solid or IExampt.Elig uents. For
exanple , wettabl ¢ powder dusts,and dust concentrate fornulations can be
prepared by grindr~~'*””f**‘*>""f TUTt rre—aEdt Saiomia i asic BRI

of a formula I ol £11 1 (01’4 : hiter e
di l uent such as benton- ite, dlatonaceous earth, kaolin, attapulgite, or
t he |l i ke, about 1% to 5% by melght of a di spersing agent
such as sd®iumlignosul fonate and abath gfoto 5% by weight of a nonionic -
surfactant, such as octyl phenoxy et hpxy et hanol, nonyl phenoxy

pol yet hoxy et hanol or Fyt €1 4+ ar, + CHCONG/CH,CO,H

10

Bromine (0.208 g, 1.31 mmol) is added to a
solution of 2-(3,4-5-trichloro-2-thienyl)-5-(trifluoro-
15 methyl)pyrrole-3-carbonitrile (0.38 g, 1.09 mmol) and
sodium acetate (0.11 g, 1.31 mmol) in acetic acid at
50°%. after stirring at 50°¢c for 30 minutes, addi-
tional sodium acetate (0.11 g, 1.31 mmol) and bromine
(0.208 g, 1.31 mmol) are added to the reation mixture.
20 The reaction mixture is stirred for 15 minutes, cooled
to room temperature and poured into a 1% sodium bisul-
fite solution. The solids are filtered out of the
aqueous mixture and dried overnight under high vacuum
to give a white solid. The solid is recrystallized
25 from ethyl acetate and hexane to obtain the title
product as white crystals (0.45 g, 96%, mp 221°-224%c).
Using essentially the same procedure, and
employing the appropriately substituted 2-(thienyl or
furyl)-5-(trifluoromethyl)pyrrole-3~-carbonitrile, the
30 following compounds are obtained:

35



the liKke. A typical enmulsifiable concentrate can be prepared by
di ssolving about 15%to about 70% by weight of a formula | conpound in
about 84%to about 29% by wei ght of a solvent such as |ig$EQLQD§+~Le+ﬁenE"
butyl cel|osolve, nmethyl acetate, propylene glycol nono yl et her OFR%QQE
| i ke’ and di spersing therein about 1%to 5% by wei ght of a nmnm@ﬁ

[«

surfactant such as an al kyl - phenoxy pol yet hoxy al cohol . r
to facilitate a further understand- ing of theghnventlon :
exanpl es are presented prinmarily for the purpoSé of |IIustra |ng nnre

specific details thereof. The exanples generally utilize the above reation
schenes and al so provide further neans for preparing even nore conpounds of
the present invention which are not specifically described above. The

i nvention should not be deened lthiibby t he eéirples as the full scope of
the invention is defined in the clai :

- 87 - Preparation of 3.4.5 -Trichl org2-i/Mhi ophen®car boxal de- hyde
[err]
R
5 F3C 1
Ry
A R :
10 - — X o’ mp°c
S H H Br 254 (dec.)
s H H Cl >230
S H Br Br >230
o] H H Br >230
15 S Br =CH=CH-CH=CH~- 201 - 203
S Cl =CH=CH-CH=CH~- 205 - 206
20
25
30
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Butyllithium (2.5 nolar in tetrahydrofuran, 3.96 nL, 9.9 mmol) is added to
a solution.of tetra- chlorothiophene (2.00 g, 9.01 muvl)—

at O[err]C. The reaction mxture is stirred at O[err]C fofhis%%ee?h%‘ﬂe@nskeplaced.
warnmed to roomtenperature over 45 mnutes, treated with ~ _

N, N- di met hyl f ormam de (0.79 g, 10.8 mml), stirred for t hrtﬂmlm“ljﬂmkd
into one nolar hydro- chloric acid at 4[err]C and extracte 11l8The
conbi ned organic extracts are washed sequentially with water and brine, -

dried over MgSO err] and concentrated in vacu®R o~ obtain a brown solid.
Fl ash chromat ography of the solid using silica gel and a 5% ethyl acetate

in hexane solution gives a beige solid which is recrystal- |ized from et hyl
acetate and hexane to obtain the title product as beige needles (1.63 g,
84% np 8l[err]-82[err]C). EXAMPLE 2

Preparation of the Oxinme of 3.4,5-triBH oro-2-tGNo- phenecar boxal dehyde
[err] R

s
10 A il R R - __mp®%
s Br H H 183 - 185
1s
20 |
25
30

35



A sol ution of sodium carbonate (10.91 g, 99.2 nml) in water is added to a
slurry of 3,4,5-trichloro- 2-thiophenecarboxal dehyde (10—69—@——49-64%%%%———
and hydroxylanine sulfate (8.14 g, 49.6 Mol ) in water. er s% ringeat .
roomtenperature for 18 hours, the solids are filtered out . as Frataivaine
m xture 'and dried under high vacuun1overn|ght to give the t| “

t

a white solid (10.24 g, 92%. Usi ng essentially the
and enpl oyi ng the appropriately substituted té§gophene- carboxaldehyde he
fol | ow ng conpounds are obtained. [err]
- 89 - Jerr]
EXAMPLE 6
e tion of =Bromo-1- tho: -2e=(3.4,5~-tri—-
ro—2-thienyl)-5—(trifluorometh le-3

10

s
Chloromethyl ethyl ether (0.20 g, 2.13 mmol)
is added to a mixture of 4-bromo-2-(3,4,5-trichloro-2-
‘thienyl)~-5-(trifluoromethyl)pyrrole-3-carbonitrile
(0.30 g, 0.71 mmol) and potassium carbonate (0.29 g,
20 2.13 mmol) in N,N-dimethylformamide. The reation mix-
- ture is stirred at room temperature for 30 minutes,
diluted with water and extracted with ether. The com-
bined organic extracts are washed sequentially with
water and brine, dried over M:gso4 and qonéentrated in
25 vacuo to obtain a clear oil. Flash chromatography of
the oil using silica gel and a 15% ethyl acetate in
hexane solution gives the title product as white
crystals (0.24 g, 71%, mp 85°-87%%).
Using essentially the same procedure, and
30 employing the appropriately substituted 4-halo-2-
(thienyl or furyl)-5-(trifluoromethyl)pyrrole-3-carbo-
nitrile, the following compounds are obtained:

35



Preparation of 3.4.5-Trichloro-2-thiophenecarbonitrile J[err]
A solution.of the oxime of 3,4,5-trichloro- 2-thiophenecarboxal dehyde

(10.075 g, 43.7 mmol) in acetic anhydride is refluxed f urs and
concen- trated in vacuo to obtain a brown oil. The oil is giktidcFfihsBednReplaced
ether and the organic solution is washed sequentially with

dried over MgSOJ err] and concentrated in vacuo to give a br m‘mmt

chromat ography of the oil using silica gel (ﬁfiS@bethyl a
solution gives a beige solid which is recrystallized fron1ethy| acetate and:

hexane to obtain the title product as beige needles (8.23 g, 89% np

63[err]-64[err]C). Usi ng essentially the sanme procedure, and
enpl oying the appropriately substituted oxinme, the follow ng conpounds are
obt ai ned:
Y CN
R
/ \
< FsC 7 Ry

.
CHy
10 Y A
h il il i 22 __mp
cl [ H H H 82 - 83
Br S H H Br 81 - 83
Br [ H H cl 81 - 83
15 Br o H H Br 80 - 81
Br s Br ~CH=CH~-CH=CH~ 111 - 113
Br s cl -CH=CH-CH=CH~- 113 - 115
20
25
A R Ry Ra _m°%
[ Br H H 109 - 110
30
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- 90 - [err]

This Sheet Has Been Replaced

10

Sodium hypochlorite (12 mL of a 5.25% solu-
tion, 17 mmol) is added dropwise to a solution of
15 2-(2-thienyl)-5~(trifluoromethyl)pyrrole-3-carbonitrile
(2.00 g, 8.26 mmol) in tetrahydrofuran. The reaction
mixture is stirred for 2 hours and 15 minutes, quenched
with a 13 sodium bisulfite solution and diluted with
ether. The layers are separated and the organic layer
20 is washed sequentially with water and brine, dried over
Mgso4 and concentrated in wvacuo to obtain a yellow
solid. Flash chromatography of the solid using silica
gel and a 15% ethyl acetate in hexane solution gives a
" solid which is recrystallized from ethyl acetate and
25 hexane to 'obtain the title product as a yellow solid
(0.35 g, 15%, mp 221°-223%).

30
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Preparation of 2-(3.4.5-Trichloro-2-thienyl)-5- (tri-

f1 uoromet hyl ) pyrrol e-3-carbonitrile [err] ——4¥xﬂiuﬂiijjji__‘~ﬁ
(0.97 g, 23.7 mol) lithium

i s added dropwi se to a sol ution of

di i sopropyl am de (two nolar in hydrocarbons, 10.9 nL, 21.8 etlHasBeehR@ﬂaced
hydrofuran at -78 C. The reaction m xture is stirred at -78C

mnutes, treated with a solution of 3,4,5-trichloro-2-thioph ﬂ@l’”"
(3.87 g, 18.2 mmol) in tetrahydrofuran, stlrrngfor 30 minutes at -

warmed to roomtenperature over 45 mnutes,
- 91 - guenched with saturated annDnlun1chIor|de sol ution and extracted
with ether. The conbined organic extracts are washed sequentially with

wat er and brine, dried over MgS err] and Wr%t ed in vacuo to obtain a
red solid. A mxture of the red solid and ( , 3, 3-
io 5= o0—2-~thi en bo:

° Br/[}\ﬁ-H——;Br/@\CN

0

Hydroxylamiﬁé-o-sulfonic acid (17.58 g, 157
mmol) is added to a solution of 5-bromo-2-thiophenecar-
boxaldehyde (15.0 g, 78.5 mmol) in water and aceto-
nitrile. The reaction mixture is stirred for 17 hours,
poured into water and extracted with ether and ethyl
acetate. The combined organic extracts are washed
sequentially with water and brine, dried over Migso4 and
concentrated in vacuo to give a brown, oily solid. 2a
solution of the oily solid in acetic anhydride is '
refluxed for five hours, concentrated in vac } poured
into water and extracted with ether. The combined
organic extracts are washed sequentially with water,
half-saturated sodium hydrogen carbonate solution and
brine, dried over Mgso4 and concentrated in vacuo to
obtain a brown oil. Flash chromatography of the oil
using silica gel and a 15% ethyl acetate in hexane
solution gives the title product as a yellow oil (3.6
g, 24%).
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trifluoroacetone (1.95 n, 18.7 nmml) in acetic acid is refluxed for three
hours.and 30 mnutes, diluted wwth water and extracted-wth ether. The
conbi ned organic extracts are washed sequentially with water and brine,
dried over MgSO err] and concentrated in vacuo to obtai Wﬁ %BPQH&eplﬁedash

chromat ogr aphy of the solid using silica gel and a 15% et
hexane sol ution gives the title product as a mhlte solid

220[ err]-221[err] Q). Usi ng essentj ¢ -1 he sane procedure

enpl oying the appropriately substituted cyano uran or cyanot hi ophene, the
foll ow ng conpounds are obtained: [err] A R

R err] R err] np[err]C S H H

H 210 S H . HEXAMPLE 9 Br 230 - 231 S
H

H

H

S
CN
10
—_— / \
FyC N ’d
" /
0
Br
15 Bromine (0.71 g, 4.42 mmol) is added to a

solution of 2-(2-fury1)-5-(trifluoromethyl)pyrrole-a-
carbonitrile (1.00 g, 4.42 mmol) and sodium acetate
(0.36 g, 4.42 mmol) in acetic acid. The reation
mixture is stirred for 15 minutes and poured into a 1%

20 - sodium bisulfite solution. The solids are filtered
from the aqueous mixture, dried overnight under high
vacuum and recrystallized from ethyl acetate and hexane
to obtain the title product as red crystals (1.21 g,
90%, mp 224°-226°C. |

25 Using essentially the same procedure, but
substituting 2-(2-thienyl)-5-(trifluoromethyl)pyrrole-
3~-carbonitrile for 2-(2-furyl)-5-(trifluoromethyl)-
pyrrole-3-carbonitrile, 2-(2-bromo-3-thienyl)-5-(tri-
fluoromethyl)pyrrole-3-carbonitrile is obtained as a

‘30 solid, mp 170°c.

35



- 92 -
Rl err]
- 93 -

CN [err] A Rl err]

nmp[err]C S H H hL——~——————‘22§’7§§1
EXAMPLE 5 Preparation of ot Has Been Replaced

a0 i
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EXAMPLE 10
atio - 5 -2 = ifluoro—
n 1 le— bonitrile

CHO

Butyllithium (3.45 mL, 7.78 mmol) is added
dropwise to a solution of 2-(5-bromo-2-furyl)-5-(tri-
fluoromethyl)pyrrole-3-carbonitrile (1.13 g, 3.70 mmol)
in tetrahydrofuran at -78°c. The reation mixture is
stirred at -78%¢ for 30 minutes, warmed to room temper-
ature, treated with N,N-dimethylformamide (1.35 g, 18.5
mmol), poured into one molar hydrochloric acid and
extracted with ether and ethyl acetate. The combined
organic extracts are washed sequentially with water and
brine, dried over Nazso4 and concentrated in vacuo to
obtain an orange solid. Flash chromatography of the
solid using silica gel and 20% to 50% ethyl acetate in
hexane solutions give an orange solid which is recrys-
tallized from ethyl acetate to obtain the title product
as orange crystals (0.66 g, 70%, mp 224°-225%c).




Brom ne (0.208 g, 1.31 mmol) is added to a solution of
2-(3,4-5-trichloro-2-thienyl)-5-(trifluoro- nethyl)pyrrole 3-carbonitrile
(0.38 g, 1.09 nmol) and sodium acetate (0.11 g, 1.31 mel)—r—acetic acid
at 50[err]C. After stirring at 50 C for 30 m nutes, addi- i Ihggghmmmmui

acetate (0.11 g, 1.31 mmmol) and bronine (0.208 g, 1.31
the reation m xture. The reaction mxture is stirred for 15\‘“‘“}‘“ H
to roomtenperature and poured into a 196sod|u isul- fite

solids are filtered out of the aqueous m xture a d dried over ni ght under
hi gh vacuumto give a white solid. The solid is recrystallized from ethyl
acetate an d hexane to obtain the title product as white crystals (0.45 g,
96% np 223-2240). Using essent i plehMpie99ane procedure, and

enpl oyi ng the appro-rlatel 1
furyl)-5-(trifl uor HREBANSAE S =L AUDORLAOVES | nds .
are obt ai ned:

Butyllithium (54 mL, 134 mmol) is added
dropwise to a solution of N,N,N’,N’-tetramethylethyl-
10 enediamine (15.57 g, 134 mmol) in tetrahydrofuran under
nitrogen at 0°C. The reaction mixture is treated

dropwise with a solution of benzothiophene (15.00 g,
112 mmol) in tetrahydrofuran, warmed to room tempera-
ture, treated with additional N,N,N’,N’-tetramethyl-

15 ethylenediamine (15.57 g, 134 mmol) and butyllithium
(54 mL, 134 mmol), stlrred at room temperature for 13
hours, cooled to 0 c, treated with N,N-dimethylforma-
mide (24.40 g, 336 mmol), warmed to room temperature,
stirred for five hours, poured into one molar hydro-

20 chloric acid and extracted with ether. The combined
organic extracts are washed sequentially with water and
brine, dried over Na2s04 and concentrated in vacuo to
obtain an orange oil. Flash chromatography of the oil
using silica gel and a 15% ethyl acetate in hexane

25 solution gives the title product as an orange oil

(12.51 g, 69%).
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Rl err] R2 np[ err]
H

H Br 254 (dec.) S

>230 S H  Br __Br—/—szsfor—

Br >230 S Br =k G Replaced
a - CH=CH CH=CH- 205 - 26% e

Wi

cl ' cl
S S c
0

Trifluoroacetic anhydride (11.90 g, 56.6
mmol) is added dropwise to a mixture of pyridine (5.23
g, 66.1 mmol) and'3-chlorobenzo[b]thiophene-z-carbox-'
amide (10.0 g, 47.2 mmol) in methylene chloride at 0%c.
The reaction mixture is warmed to room temperature over
one hour, diluted with water and extracted with ether.
The combined organic extracts are washed sequentially
with water, one molar hydrochloric acid and brine,
dried over Migso4 and concentrated jin vacupo to obtain a
yellow solid. The solid is recrystallized from ethyl
acetate and hexane to give the title product as off-
white needles (8.80 g, 96%).

EXAMPLE 13
ration of g-— eth ino—2- ofuran-

acrylonitrile, diethyl acetal

/ \
<:::}t::§‘*c(o)cnzcsn 4+ HoNCH,CH(OC,Hg),
o’ Y
- . CHCN



- 95 - Jerr] - 96 -

EXAMPLE 6 Preparation of 4-Brono-|- (ethoxynethyl) 2-(3-4.5-tri -

chl oro-2-thienyl)-5- (trifluoromethyl)prrrole-3-car- bonitriteferr
Chl oronet hyl ethyl ether (0.20 g, 2.13 mmol) is added tmmghw&eﬁ)ﬁ

4- br ono-'2- (3,4, 5-trichl oro-2-
t hi enyl) - 5- (tl’lf| uoronet hyl ) pyrrol e-3-carbonitrile (0 30 H"m I"H"HIH"F

pot assi um car bonate (0.29 g,
A mixture of 2-w—-cyanoacetobenzofuran (18.52

g, 100.0 mmol) and aminoacetaldehyde diethyl acetal _
(14.50 mL, 13.28 g, 99.7 mmol) in toluene is refluxed
overnight with removal of water (Dean-Stark trap) and

5 concentrated in vacuo to obtain a black oil. Dry
column chromatography of the oil using silica gel and
methylene chloride gives a reddish-black oil. The oil
is mixed with a methylene chloride/hexane solution.
The mixture is filtered and the filtrate is concentra-

10 - ted in vacuo to obtain the title product as a reddish-
black oil, 10.20 g.

EXAMPLE 14
Pre i of 2=(2- zofuran le—-3-carbonitrile
15
/ \ NHCH,CH(OC,Hs), &  CFyco,H
- o .
CHCN
20
—
25

B-[ (Formylmethyl)amino}-2-benzofuranacrylo-
nitrile (1.00 g, 3.33 mmol) is added dropwise to
trifluoroacetic acid (5 mL). The reaction mixture is
stirred at room temperature for one hour, diluted with

30 water and extracted with ethyl acetate. The organic
extract is washed sequentially with saturated sodiunm
hydrogen carbonate solution and brine, dried over
ngso4, decolorized with charcoal and concentrated in
vacuo to obtain an orange solid. Dry column chromato-

a5 graphy of the solid using silica gel and methylene



2.13 mmol) in N, N-di nethyl formam de. The reation m x- ture is stirred at
room tenperature for 30 mnutes, diluted wwth water and extracted with

ether. The com bined organic extracts are washed sequenT‘%ﬂTyrvwf+rﬁw&fﬁ———

and brine, dried over MgSJerr] and concentrated in vacuo -hgsg%p;t ﬁef" f
oi | : Flash chromatography of the oil using silica gel and a P ase
acetate in hexane solution gives the title product as whi te I“H

g, 71% np 85[err]-87[err]C). Usi ng gﬁgentlally t
procedure, and enploying the appropriately substituted 4- halo 2- (thienyl
or furyl)-5-(trifluoromethyl)pyrrole-3-carbo- nitrile, the foll ow ng
conpounds are obt ai ned: - 97 - [err]

chloride gives the title product as a brown-white solid
(0.32 g, 46%, mp 157°-160.5°C).

EXAMPLE 15
5 t =Dichloro—2—-(3-ch 2= Z0 -
e-—3 tr

4+ 50,C1,
10

Sulfuryl chloride (1.20 mL, 2.02 g, 14.9
mmol) is added dropwise to a solution of 2~(2-benzo-
'furanyl)pyrrole-s-carhonitrile (1.00 g, 4.8 mmol) in
. acetic acid. The reaction mixture is stirred at room
temperature for 45 minutes and filtered to collect
solids. The solids are washed with cold acetic acid
and dried overnight to obtain a gray powder. A solu-
tion of the gray powder and tetrahydrofuran is dried
over ngso4, decolorized with charcoal and concentrated
in vacuo to give a yellow-white solid. A slurry of the
yellow-white solid and methylene chloride is stirred
for 90 minutes and filtered to obtain the title product
as an off-white solid (0.74 g, mp 258°-260.5°C).

Using essentially the same procedure, but
employing two equivalents of sulfuryl chloride, 5-
chloro-2-(3-chloro-2-benzofuranyl)pyrrole-3-carbonit-
rile is obtained as a white solid, mp 223.5%-225.5%%.
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Y
H H
- 83 Br
H Br
113'Br
[err]
np[err]c S
- 98 -
5
. 10
1is
20
25
30
35

R Rl err] Rl err] np[err]jc d S
H 82 - 83 PBr S H H Br 81
H H d 81 - 83 PBr o] H
80 - 81 Br S Br - CH=CH CH=CIH- 111 -
c - CH=CH CH=CH- 113 - 11 5 This Sheet Has Been Replaced
e R e < I
Br H H 10 109 110

EXAMPLE 16

ti of 2-Bromo-1-(5-chlo: ~thienvl)ethanone

/ \ / \

C17 g + Br, —> ClI s Br

A solution of bromine (18.90 g, 118 mmol) in
chloroform is added to a solution of 2-acetyl-5-chloro-
thiophene (19.00 g, 118 mmol) in chloroform at 40°-
45°c. The reaction mixture is stirred at room tempera-
ture for two hours and diluted with water. The organic
layer is separated, dried over Mgso4 and concentrated
in vacuo to give a solid. The solid is slurried in an
ether/hexane solution, filtered and dried to give the
title product as a solid (12.20 g, mp 68°-70°C).

EXAMPLE 17
ation o -Chlo =thenovl)methyl Imalono—
nitrile
/ \
ci S Br
+ CH,(CN),
1]
/ \ CN
— cl S

0 CN

A solution of z-bromo-l-(5-chloro-2-thienyl)-
ethanone (11.50 g, 48 mmol) in tetrahydrofuran is added
to a solution of malononitrile (3.17 g, 48 mmol) and
potassium tert-butoxide (5.70 g, 51 mmol) in tetrahy-
drofuran at 0°C. The reaction mixture is stirred for



EXAMPLE 7 Preparation of 4-chloro-2- (2-thienyl)-5- (trlfluoroneth yl)
pyrrolke-3-carbonitrile [err] Sodlun1hypoc

m. of a 5.25% solu- tion, 17 nmmol) is added dropwi se to a Shksmkgﬁ
2-(2-thienyl)-5- (trlfluoronethyl)pyrrole 3-carbonitrile (2 d
in tetrahydrofuran. The reaction mxture is stirred for I
m nutes, quenched with a 1% sodi um bi sulfite solution and d4

ether. The | ayers -are separated and the organi gohayer is-: mashed i
sequentially with water and brine, dried over MgSO err] and concentrated in
vacuo to obtain a yellow solid. Flash chromatography of the solid using
silica gel and a 15% ethyl acetate in hexane solution gives a solid which

is recrystallized $everaslhminatess;t conubriratedt phobhaus,t bS8 1uitdae winafuct

as a yellow solid {Qeép Unal?¥atW e kS PIéE) s01ias. Flash chromato-
graphy of the solids using silica gel and a (4:1) |
hexane/ethyl acetate solution gives the title compound

5 as a yellow solid, mp 155°-158°c.

EXAMPLE 18

tion of 0—5-(5-chloro-2~thien le—-
3-carbonitrile
10
] \ CN
cl s + HCI

0

15
. ~ _—é

20 Hydrogen chloride gas is bubbled through a

mixture of [(5-chloro-2-thenoyl)methyljmalononitrile
(4.60 g, 20.5 mmol), ether and chloroform at a moderate
rate for 20 minutes. The reaction mixture is poured
into an ice-water mixture and extracted with ether.

25 The combined organic extracts are dried over M’gso4 and
concentrated in vacuo to give a brown solid. The solid
is mixed with a hexane/ether solution and filtered to
obtain the title product as a brown solid, mp >200°c.
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- 99 - Preparation of 5-Brono-2-thiophenecarbonitrile [err]

Hydr oxyl am ne-o-sul fonic acid (17.58 g, 157 nmmol) is added—o—asolution of
5- br ono- 2-t hi ophenecar - boxal dehyde (15.0 g, 78.5 mmol) in yaker E@ngmagqmmai
nitrile. The reaction mxture is stirred for 17 hours, pouFh1

and'extracted with ether and ethyl acetate. The conbi ned or Mmﬂ\
are washed sequentially with water and brine, dried over M

concentrated in vacuo to give a brown, oily so 2 A solutlon of the oily
solid in acetic anhydride is refluxed for five hours, concentrated in.
vacuo, poured into water and extracted with ether. The combi ned organi c
extracts are washed sequentially with water, half-saturated sodi um hydrogen
carbonate solution and brine, dried over %ﬁﬁﬁiﬁﬁﬁiﬁand concentrated in
vacuo to obtain a brown 0|I Flash chrona ograo of the 0|I u3|no S|I|ca
gel and a 15% et hy EXERS 0! . L R Eeny

ymmwm'(369ﬂ£hL_im;£muL

5
+ Bry
10
——
15 A solution of bromine (0.70 g, 4.3 mmol) in

p-dioxane is added dropwise to a solution of 2-chloro-
5-(5-chloro-2-thienyl)pyrrole-3-carbonitrile (1.0 g,
-4.1 mmol) in p-dioxane. The reaction mixture is

. stirred overnight at room temperature and concentrated

20 in vacuo to obtain a residue. Flash chromatography of
the residue using silica gel and a (6:1) hexane/ethyl
acetate solution gives the title product as a yellow
solid, mp >200°C.

25
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- 100 - Preparation of 2-(5-Brozo-2-furyl)-5-(trifluoronethyl)-
pyrrole-3-carbonitrile [err] Bromne (0.71 g, 4.42
mol) is added to a solution of 2-(2-furyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile (1.00 g, 4.42 mol) and sodi um acetate ( O. 36hgshe4tfﬁ33me},1ade&l
acetic acid. The reation mxture is stirred for 15 m nutes
a 1% sodium bisulfite solution. The solids are filtered fr
m xture, dried overnight under high vacuun1and r rystalllz
acetate and hexane to obtain the title produEt red crystals (1 21 g,
90% np 224[err]-226[err]C. - Using essentially the sane procedure,
but substituting 2-(2-thienyl)-5-(trifluoronethyl)pyrrole- 3-carbonitrile

for 2-(2-furyl)-5-(trifluoronethyl)- pyr;g#§§§%gﬁggonltrlle,
2-(2-brono-3-thienyl)-5-(tri- fluorometh =3-carbonitrile is
obtalned as a é:gne;esi9n__2_1_12:QQl9:g222g!ll:zzis;izlgesgggsbxll:

3-oxazolin-5-one

“HaN_ _CO,H
0
' 0
N CF

A solution of (p-chlorophenyl)glycine (5.05
g, 27.3 mmol) and trifluorocacetic anhydride (22.90 g,
is 109.2 mmol) in toluene is refluxed for five minutes and
concentrated in vacuo to obtain the title product as a
clear orange oil which is identified by high perfor-
mance liquid chromatography analysis.
Using essentially the same procedure, but
20 substituting e-amino-2-thiopheneacetic acid for (p-
chlorophenyl)glycine, 4-(2-thienyl)-2-(trifluoro-
methyl)-3-oxazolin-5-one is obtained as a brown oil.

10
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solid, nmp 170[err]C. - 101-

EXAMPLE 10 .Preparation of 2-(5-Fornyl-2-furyl) -5-(trifluoro- nethyl)
pyrrol e-3-carbonitrile [err] Butyllithium (3745 L, 778"
mmol ) is added dropwi se to a sol ution of 2-(5-bronD-2-furyﬁ§$§a@ﬁg§&nmmhwd

fl uoronet hyl )pyrrol e-3-carbonitrile (1.13 g, 3.70 mol) in n
at -78[err]C. The reation mxture is stirred at -78[err]Cm& mnﬂlﬁw '
warnmed to roomtenper- ature, treated with NNglimethylfor ; !
18.5 mmol ), poured into one nolar hydrochlori'C acid and extracted with
ether and ethyl acetate. The conbi ned organic extracts are washed
sequentially with water and brine, dried over NaJerr] SO err] and
concentrated in vacuo to obtain an oranggggggggigflash chr omat ogr aphy of
the solid using silica gel, and 20%to 50% ethyl acetate_in ,hexane sol utions
gi ve an orange sobErePaRAL: $=Ch) henyl)=3—(5-nitro—2-

2= u ole
3 0
0
ct \/k

N" Nery
10

m—l
1s Triethylamine (1.16 g, 11.3 mmol) is added to

a solution of 4-(p-chlorophenyl)-2-(trifluoromethyl)-3-
oxazolin-5-one (2.97 g, 11.3 mmol) and 2-nitro-5-(2-
nitrovinyl)thiophene (2.26 g, 11.3 mmol) in aceto-
nitrile near reflux. The reaction mixture is refluxed
20 for one hour, stirred overnight at room temperature and
concentrated in vacuo to obtain a red oil. Chromato-
graphy of the oil gives the title product as a tan
solid, mp 166°-169°C.
Using essentially the same proéedure, but
25 substituting 2-(2-nitrovinyl)furan for 2-nitro-5-(2-
nitrovinyl)thiophene, 5-(p-chlorophenyl)-3-(2-furyl)-
2-trifluoromethyl)pyrrole is obtained as a tan solid,
mp 65°-66°cC.
And using essentially the same procedure, but
30 substituting 4-(2-thienyl)-2-(trifluoromethyl)-3-oxa-
zolin-5-one for 4-(p-chlorophenyl)-2-(trifluoromethyl)-
3-oxazolin-5-one and 2-chloroacrylonitrile for 2-nitro-
5-(2-nitrovinyl)thiophene, 2-(2-thienyl)-5-trifluoro-
_ methyl) pyrrole-3-carbonitrile is obtained as a tan
as solid, mp 210°c. '



tallized fromethyl acetate to obtain the title product as orange crystals
(0.66 g, 70% np 224[err]-225[err] Q). -
- 102- EXAMPLE 11 Preparation of
Benzol[ b] t hi ophene- 2- car boxal dehyde [err] Buﬂ?? h“d
m_,> 134 mmol ) is added dropwi se to a solution of ||

N, N N, N -tetranet hyl et hyl - enedi am ne (15 57 g, 134 mmol) i

tetrahydrofuran under nitrogen at O[err]C ?‘ actlon m xture is treate
dropwi se with a solution of benzothlophene (1 g, 112 mmol) in
tetrahydrofuran, warnmed to roomtenpera- ture, treated with additional N,

N, N, N -tetranethyl- ethylenediamne (15.57 g, 134 mmol) and butyllithium
(54 nmL, 134 mml), stirred at roomtenpen 13 hours, cooled to 0 C,
-treated with N, N-di nethylf »mde(24 mol ) mawmdtoroom
tenperature, stir rideER3EaE, B L LA nLere A

acid and extract ek

10

A 90% nitric acid solution (0.02 g, 0.28
mmol) is added to a solution of 5-(p-chlorophenyl)-3-
(5-nitro-2-thienyl)-2-(trifluoromethyl)pyrrole (0.13 g,

20 0.34 mmol) in acetic anhydride. The reaction mixture
is stirred at room temperature for ten minutes, treated
with additional 90% nitric acid solution (0.02 g, 0.28
mmol), stirred at room temperature for 15 minutes,
poured into water, stirred at room temperature over-

25 night and extracted with ether. The combined organic
extracts are dried over Mgso4 and concentrated in vacuo
to obtain the title product as a tan solid which is
'identified by ‘HNMR spectral analysis.

30
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brine, dried over Na[err]SO err] and concentrated in vacuo to obtain an

orange oil.. Fl ash chromat ography of the oil using silica gel and a 15%
et hyl acetate in hexane solution gives the title produc an orange oOi
(12.51 g, 69%. - 103-This Sheet Has Been Replaced

EXAMPLE 12 Preparation of 3-chl orobenzo[ b]thi ophene-2-carbo
Trifluoroacetic anhydride (11.90 g, 56.6 nmol) is added droH“HHl“

m xture of pyridine (5.23 g, 66.1 mmol) and :

3-chl orobenzol[ b] t hi ophene- 2- car box- am de (ID.blﬁj'47.2 mol ) in nethyl ene
chloride at 0 C. The reaction mxture is warned to roomtenperature over
one hour, diluted with water and extracted with ether. The conbi ned organic

extracts are washed sequentially wﬁtrlkuiiagﬁﬂﬁ_zglar hydrochl ori ¢ acid

and bri ne,

o— . L e bl -

10

A solution of N-bromosuccinimide (0.84 g,

4.63 mmol) and 2-(2-thienyl)-5-(trifluoromethyl)-
pyrrole~3-carbonitrile (1.02 g, 4.21 mmol) in tetra-

20 hydrofuran is stirred at room temperature for 20
minutes, treated with additional N-bromosuccinimide
(0.84 g, 4.63 mmol), stirred at room temperature for 20
minutes, stirred at reflux for two hours and poured
into water. The aqueous mixture is filtered to obtain

25 solids and filtrate. A mixture of the solids in
toluene is heated, filtered and dried to give 4-bromo-
2-(5~bromo-2-thienyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile as a solid, mp 254% (dec.). The filtrate
obtained from the agqueous mixture is concentrated in

30 vacuo and chromatographed using silica gel and a (4:1)
hexane/ethyl acetate solution to obtain 4-bromo-2-[3 (or
4) ,5-dibromo-2-thienyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile as a solid, mp 203°c.

35



dried over MgSg err] and concentrated in vacuo to obtain a ye||OM/SO|Id
The solid i.s recrystallized from et hyl
product as off- white needles (8.80 g, 96%. EXANPLE

13 Preparation of [err]-[(Fornylmethyl) am no-2- benzofuraPSSheetm"imT

di et hyl acet al [err]
A m xture of 2-[err]-cyanoacet obenzofuran (18.52 g, 100.0

am noacet al dehyde di et hyl acetal (14.50 nmL, 13 iﬁ_g, 99.7 nmmol) in tol uene
Is refluxed overnight with renoval of water (D& Stark trap) and

concentrated in vacuo to obtain a black oil. Dry colum chromatography of
the oil using silica gel and nethyl ene chloride gives a reddi sh-black oil.
The oil is mxed with a nethyl ene chIoridg%ﬂgéigggaplution The m xture is
filtered and the flltrateAls congentra- tedin 0 to obtain the title
product as a reddi SHERARRILHS . {5—Bromo—3-thi ro¢bh
14 44—

5

10

15 A solution of triethylamine (0.30 g, 3 mmol)

in toluene is added to a solution of 4-(p-chloro-
phenyl)~-2-(trifluoromethyl)-3-oxazolin-5-one (10.00 g,
38 mmol) and 2-bromo-4-(2-nitrovinyl)thiophene (8.98 g,
32 mmol) in toluene at 0°C. The reactioﬁ nixture is

20 warmed to room temperature and diluted with dilute
hydrochloric acid and ether. The organic layer is
separated, dried over Mgso4, concentrated in vacuo,
diluted with hexane, stirred at reflux, cooled to room
temperature and decanted to obtain a cleér solution.

25 The solution is concentrated in vacuo and chromato-
graphed to give the title product.
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Preparation of 2-(2-Benzofuranyl) pyrrole-3-carbonitrile [err]
[err]-[(Fornyl met hyl)am no] - 2- benzof uranacrylo- nitrile (1.00 g, 3.33 nmol)
i s added dropwise to trifluoroacetic acid (5 nmL). The reaction—mxture :s
stirred at roomtenperature for one hour, diluted with wat

with ethyl acetate. The organic extract is washed sequentlg:[usgﬂégﬁﬁ bef epmxd
saturated sodi um hydrogen carbonate solution and brine, dri mw UI, "L
MyS(O err], decolorized with charcoal and conc tyat ed in va

orange solid. Dry colum chromat o- graphy of the solid using silica gel and
met hyl ene - 105 -

ti = (5-Bromo—3-thij =5-
h -2= ifluorome (o) and 3-(5-B
3-thienyl)-5- 1 henyl)-~4-nitro—2- ifluoro-

5 methyl)pyrrole)

CFy
)?__C( + N(CH, cn,), ———
10

Br
15 — cl

20 A solution of triethylamine (3.24 g, 32.1

mmol) in acetonitrile is added slowly to a solution of
2-[1-(5-bromo-3-thienyl)-2-nitroethylj-4~-(p~chlorophe-
nyl)-2-(trifluoromethyl)-3-oxazolin~5-one (13.30 g,
26.8 mmol) in acetonitrile. The reaction mixture is
stirred at room temperature for several minutes and
diluted with dilute hydrochloric acid. The organic
layer is separated, dried over Mgso, and concentrated
in vacuo to obtain a black residue. Column chromatog-
raphy of the residue using silica gel and a (9:1)
hexane/ethyl acetate solution gives several solids.
One of the solids is stirred in cold 1,2-dichloro-
ethane, filtered and dried to give 3-(5-bromo-3-
thlenyl)-5-(p-chloropheny1)-2-(trlfluoromethyl)pyrrole
as a light tan solid mp 112 ©-115%°%. Another solid is
diluted with hexane and the mixture is refluxed, cooled

25

30

35



chloride gives the title product as a brown-white solid (0.32 g, 46% np
157[err]-160.5[err] C). Prepar ati on of
4.5-Di chl oro-2-(3-chl oro-2-benzofur- anyl) pyrrole-3-carbonitrile [err]

Sul furyl chloride (1.20 m., 2.02 g, 14.9 mmol) is added dhisShdetidas BeenReplaced
solution of 2-(2-benzo- furanyl)pyrrole-3-carbonitrile (1. ,

In acetic acid. The reaction mxture is stirred at roomte

m nutes and filtered to collect solids.. The sgligls- are washed w co
acetic acid and dried overnight to obtain a gray powder. A solu- tion of
the gray powder and tetrahydrofuran is dried over MgSO err], decolorized
with charcoal and concentrated in vacuo to give a yellowwhite solid. A
slurry of the yel |to-mnboretemperatntenandy Ifhiiltextddrialcobtathi 8+¢8-bromds

(0/74°5, 258 i?%d%%zﬁﬁT‘?‘%‘i??r&}l?’*%re‘*ﬂ*ff“ﬁ?%ﬁé‘egf#%?}j%% same
procedure, but enpethynl)pybredei asl anyeldiow @alid, w174 0e176-C.

chl oro- 2- ( 3- chl or o- 2- benzof uranyl ) pyrrol e-3-carbonit- rile is obtained as a
white solid, np 223.5[err]-225.5[err]C

)
45

s EXAMPLE 26
tion of 3~{(5- 4-nitro-3— -
oroph -4 -=nj 2 iflu le
10

15

A solution of 3-(5-bromo—3—thiéhyl)-5-(p-'

20 chlorophenyl)~-2-(trifluoromethyl)pyrrole (0.70 g, 1.7
mmol) and 90% nitric acid (0.145 g, 0.1 mL, 2.1 mmol)
in acetic anhydride is stirred at room temperature for
20 minutes, treated with additional 90% nitric acid
(several drops) and diluted with water. The solids are

25 collected by filtration and dried overnight at 60°C in
a vacuum oven to give the title product as a solid, mp
186°~-190°c.

30

35



- 106 -

EXAMPLE 16 Preparation of

2- Brano- 1- (5- chl or o- 2-t hi enyl ) et hanone [err]

‘brom ne (18.90 g,

118 mml) in chloroformis added to a solution_ o

45[err]C. The reaction mixture is stirred at room tenpera-

: d
2-acetyl -5-chl oro- thiophene (19.00 g, 118 mmol) in chl or dhig oS ﬁii‘ﬁi‘(

hours and diluted with water. The organic |ayer is separateg
MySO err] and concentrated in vacuo to give a df%lg. The solid is slurried

in an ether/hexane solution, filtered and drie

0 give the title product

as a solid (12.20 g, np 68[err]-70[err]C). EXAMPLE 17
Preparation of [(5-Chloro-2-thenoyl)nethyl]mlono- nitrile [err]
EXAMPLE 27
eparation of 2- orophenyl)-4-(4,5-dibromo-3—~
-3 5~ ifluor ol
5

10

5

20

25

30

35

A solution of 3-(5-bromo-3-~thienyl)-5-(p-
chlorophenyl)-4-nitro-2-(trifluoromethyl)pyrrole (0.50

g, 1.1 mmol), bromine (0.20 g, 1.3 mmol) and sodium
acetate (0.11 g, 1.3 mmol) in acetic acid (10 mL) is
heated overnight at 50°c and poured into water. The
solids are collected and recrystallized from 1,2~
dichloroethane to glve the title product as a yellow
solid, mp 241°%-242°.

EXAMPLE 28
icide and a icide evaluatio

The following tests show the efficacy of the
compounds as insecticides and acaricides. The evalua-
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
amounts to provide the concentrations set forth in .
Table I below.

All concentrations reported herein are in
terms of active ingredient. All tests are conducted in



A sol ution of 2-brono-1-(5-chloro-2-thienyl)- ethanone (11.50 g, 48 mmol)

in tetrahydrofuran is added to a solution of malononitrile (3.17 g, 48

nmol ) and potassiumtert-butoxide (5.70 g, 51 nmol) in tetrahy- drofur
O[err]C. The reaction mixture is stirred for This Sheet Has Been Replaced
- 107 - several mnutes, concentrated in vacuo, diluted\M

filtered to collect solids. Flash chromato- graphy of the SOL uﬂmm Tﬁ
silica gel and a (4:1) hexane/ et hyl acetate_§gL€;ion gi ves t

conpound as a yellow solid, np 155-158 C. par ati on of
2- Chl oro-5-(5-chloro-2-thienyl)prrole- 3-carbonitrile [err]

a laboratory maintained at about 27°c. The rating
system employed is as follows:

Rating System
3 0 = no effect 5 = 56~65% kill
1 = 10-25% kill 6 = 66-75% kill
2 = 26-35% kill 7 = 76-85% kill
3 = 36=-45% kill 8 = 86-99% kill
4 = 46-55% kill 9 = 100% kill
10 - = no evaluation
The test species of insects and acarina used
in the present evaluations along with specific test
procedures are described below.
15

Spodoptera eridania third instar larvae, southern
armyworm | B ) '
- A sieva lima bean expanded to 7 to 8 cm in
length is dipped in the test suspension with agitation
20 for three 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 ten third
instar caterpillars. The dish is maintained for five
days before observations are made of mortality, reduced
25 feeding or any interference with normal moulting.

Spodoptera eridania, seven-day residual
The plants treated in the above test are
maintained under high intensity lamps in the greenhouse
30 for seven days. These lamps duplicate the effects of a
bright sunny day and are kept on for 14 hour day
length. After seven days, the foliage is sampled and
assayed as in the above-said test.

35



Hydrogen chl oride gas is bubbled through a m xture of

[ (5-chl oro-2-thenoyl ) net hyl ] mal ononitrile (4.60 g, 20.5 nmol ), ether and
chloroformat a noderate rate for 20 m nutes. on

poured into an ice-water m xture and extracted with ether. Tmpgmgquhe

. n
organic extracts are dried over MgSJerr] and concentrated |
a brown solid. The solid is mxed with a hexane/ et her solut
to _ 80 obtain t
as a brown solid, np >200 C. 118 -~ - 108 -

EXAMPLE 19 Preparation of 4-Bronp-2-chloro-5-(5-chloro-2-thienyl)-
pyrrol e-3-carbonitrile [err]

Ietranychus urticae (OP-resistant strain), two-spotted
spider mite
Sieva lima bean plants with primary leaves
expanded to 7 to 8 cm are selected and cut back to one
5 Plant per pot. A small piece is cut from a leaf taken
from the main colony and placed on each leaf of the
test plants. This is done about two hours before
treatment to allow the mites to move over to the test
plant and to lay eggs. The size of the cut piece is
10 varied to obtain about 100 mites per leaf. At the time
of the treatment, the piece of leaf used to transfer
the mites is removed and discarded. The mite-infested
plants are dipped in the test formulation for three
seconds with agitation and set in the hood to dry.
is Plants are kept for two days before estimates of adult
kill are made.
Heliothis virescens, third instar tobacco budworm
_ Cotton cotyledons are dipped in the test
20 formulation and allowed to dry in a hood. When dry,
each is cut into quarters and ten sections placed
individually in 30 mL plastic medicine cups containg a
5 to 7 mm long piece of damp dental wick. One third
instar caterpillar is added to each cup and a cardboard
25 lid placed on the cup. Treatments are maintained for
three days before mortality counts and estimates of
reduction in feeding damage are made. '

Diabrotica undecimpunctata howardi, third instar

30 southern corn rootworm
One cc of fine talc is placed in a 30 mL
wide-mouth 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 of active ingredient per jar.
35 The jars are set under a gentle air flow until the



A solution of bromine (0.70 g, 4.3 mmol) in p-di oxane Ls—added_dLgp_;~§_Lg
a solution.of 2-chloro- 5-(5-chloro-2-thienyl)pyrrole-3-carhonitrile

g, 4.1 mol) in p-dioxane. The reaction mxture is stirreg; hmd
roomtenperature and concentrated in vacuo to obtain a regqi " lm

chrromat ogr aphy of the residue using silica gel and a (6:1)
acetate solution gives the title product as a yellow solid,
- 109- : EXAMPLE 20 Prepar. 65:[4 on of

4- (p-chl orophenyl ) -2-(trifluoronethyl)-

C

acetone is evaporated. The dried talc is loosened, 1
cc of millet seed is added to serve as food for the
insects and 25 mL of moist soil is added to each jar.
The jars are capped and the contents thoroughly mixed

[3 on a Vortex Mixer. Following this, ten third instar
rootworms are added to each jar and the jars are
loosely capped to allow air exchange for the larvae.
The treatments are held for six days before mortality
counts are made. Missing larvae are presumed dead,

10 since they decompose rapidly and can not be found. The
concentration used in this test corresponds to approxi-
mately 50 ppm.

Compounds employed in the above described
15 insecticide and acaricide evaluations are given a

compound number and identified by name. Data in Table
I are reported by compound number:

20

25

30

35



3-oxazolin-5-one [err] A sol ution ef

(22.90 g, 109.2 nmol) in toluene is refluxed for five mn ‘ﬁHH"Hl”"
Usi ng essentially the sane procedure, but substituting

(p-chlorophenyl)glycine (5.05 g, 27.3 mml) and trlfluorogﬁf i C aggég%hﬁiai
concentrated in vacuo to obtain the title product as a cle

whi ¢ch is identified by high perfor- mance |iquid chronatogr

[err]-am no-2-thi opheneacetic acid for (p- chl phenyl ) gl yci ne,
4-(2-thienyl)-2-(trifluoro- nethyl)-3-oxazo|i&l -one i s obtained as a brown

E&kNPLE 21 Preparation of 5-(p-ch|orophenyl)-%}?S-nitro-2-
COMPOUNDS } TED AS INSECTICIDAL AND
ACARICIDAL, AGENTS
Compound
5 —No.
1 2-(p-Chlorophenyl)-4-(4,5~dibromo-3-

thienyl)~-3-nitro-5-(trifluoromethyl)pyrrole

2 3-(5-Bromo-3~thienyl)-5-(p-chlorophenyl) -4~

10 nitro-2-(trifluoromethyl)pyrrole
3 5=-(p-Chlorophenyl)~3-(2-furyl)-2-(trifluoro-
methyl)pyrrole
is 4 3-(5—Br9mo-3-thienyl)—5-(p-chlo:opheny1)-2-

(trifluoromethyl)pyrrole
- 5 2-(2-benzofurahy1)pyrrole-3—c§:bonitrile

20 6 3-Chloro-1-(ethoxymethyl)~-2-(2~-thienyl)-5-
(trifluoromethyl)pyrrole-~3~carbonitrile

7 2=(2-Thienyl)-5-(trifluoromethyl)pyrrole-3-
. carbonitrile
25
8 4-Chloro-2-(2-thienyl) -5~ (trifluoromethyl)-
pyrrole-3-carbonitrile

9 2-(5-Bromo-2-thienyl)-5-(trifluoromethyl)-
- 30 pyrrole-3-carbonitrile

10 4-Bromo-2~(5-bromo-2-thienyl)-1-~ethoxy-
methyl)-5-(trifluoromethyl)pyrroie-s-
carbonitrile

35



thienyl)-2-(trifluoronethyl)pyrrole [err]

Triethylam.ne (1.16 g, 11.3 mmol) is added to a sol ution
4- (p-chl orophenyl) -2- (trifluoronmethyl) -3- oxazolin-5- onem£§mgzhgh%

mmol) and 2-nitro-5-(2- nitrovinyl)thiophene (2.26 g, 11.3 P “d
nitrile near ref lux. The reaction mxture is ref |uxed forzwu

stirred overnight at roomtenperature and concentrated in v

red oil. Chromato- graphy of the oil gives the title product as a tan
solid, np 166[err]-169 [err]C. Usiﬁglégééhtially t he sane
procedure, but substituting 2- (2-nitrovinyl) furan for 2-nitro-5- (2-
nitrovinyl) thiophene, 5- (p-chlorophenyl) -3- (2-furyl) -
2-trifluoronethyl) s obtained as a tan solid, np 65 err]-66[err]C
And using essentially e sane procedure, but substltutlng 4- (2-thienyl)
-2- (trifluoromet hyl)B®s oxa- zoI|n 5-one for 4- (p-chlorophenyl) -2-

(trifluoromethyl) - 3-pxazoli nz aae\ozz%qéw:pﬂémtéﬂffué%métﬂy&

5- (2-nitrovinyl) thiophene, 2- |en yl)
met hyl ) pyrrol e-3-carbonitrile P B%Erﬁ€&a§?Q§lﬁﬁilRﬂltj mp 210 [er]C.
S _
12 4-Bromo-2-(5-chloro-2-thienyl)-5-(trifluoro-

methyl)pyrrole-3-carbonitrile

13 4-Bromo-2-(5-chloro-2-thienyl)-1-(ethoxy~
10 methyl)~-5-(trifluoromethyl)pyrrole-3-carbo-
' nitrile

14 2-(4-Bromo-2~thienyl)-5-(trifluoromethyl)-
pyrrole-3-carbonitrile
15

15 2-(3,4,5-Trichloro-2-thienyl)—5;(trifluoro—
methyl)pyrrole-3-carbohnitrile

_ 16 4-Bromo-2-(3,4,5-trichloro-2-£hieny1)-5-
20 | : (trifluoromethyl)pyrrole-3~-carbonitrile

17 4-Bromo-1-(ethoxymethyl)-2-~(3,4,5-trichloro-
' 2-thienyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile
25

18 2-(2-Bromo-3-thienyl)-5-(trifluoromethyl)-
pyrrole-3-carbonitrile

19 4-Bromo-2-(2-bromo-3-thienyl)-5-(trifluoro-
30 methyl)pyrrole-3-carbonitrile '

20 2= (2-Furyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile

35



EXAMPLE 22 Preparation of 2-(p-chlorophenvl)-3-nitro-4=(5-nitro-
2-thienyl)-5-(trifluoronmethyl) pyrrole [err] sgwﬂ}hsgwnkqmmmﬁ

90% nitric acid solution (0.02 g, 0.28 nmol) is added to
5- (p-chl orophenyl)-3- (5-nitro-2-thienyl)-2- (trlfluoromtmmluﬂ Eﬂﬂ

g, 0.34 mol) in acetic anhydride. The reaction mxture i oom
tenperature for ten mnutes, treated with additional 90%nnitric acid
solution (0.02 g, 0.28 nnDI), stirred at roomtenperature for 15 m nutes,
poured into water, stirred at roon1tenperature1%%é?- ni ght and extract ed
with ether. The conblned organic

- Compound
—No.
_ 21 1-(Ethoxymethyl)-2-(3,4,5-trichloro-2-
5 _ thienyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile
22 2= (5-Formyl-2-furyl)-5-(trifluoromethyl)-
pyrrole-3-carbonitrile
10 .
23  4-Bromo-2-{5-bromo-2-thienyl)-5-(trifluoro-
methyl)pyrrole-3-carbonitrile
24 2-Chloro-5-(5-chloro-2-thienyl)pyrrole-3-
15 - carbonitrile
25 4-Bromo-2-(5-bromo-2-furyl)-1-(ethoxy-
- methyl) -5-(trifluoromethyl)pyrrole-3-carbo-
nitrile
20
26 4-Bromo-2- (5-bromo-2-furyl)-5-(trifluoro-
methyl)pyrrole-3-carbonitrile
27 2-(5-Bromo-2-furyl) -5~ (trifluoromethyl) -
25 pyrrole-3-carbonitrile
28 4-Bromo-2-(4,5-dibromo-2~-thienyl) -5~ (tri-
fluoromethyl)pyrrole-3~carbonitrile
30 29 4,5-Dichloro-2-(3~-chloro-2-benzofuranyl) -
pyrrole-3-carbonitrile
30 5=-Chloro-2-(3-chloro-2-benzofuranyl)pyrrole~

3=-carbonitrile
35



extracts are dried over MgSgJ err] and concentrated in vaeuaJUliﬂﬁfﬂé;flfi\
title product as a tan solid which is identified by [errhﬂNNR spectr

anal ysi s. 11 SSC lac
EXAMPLE 23 Preparation of 4-Bronp- 2- (5- bronp- 2- thlenyl) 5 peblaced
f 1 uoronet hyl ) pyrrol e-3-carbonitrile and 4-Brono-2-[3(or ' ’ ’

4) . 5-di brono- 2-t hi envl ] - 5- (trifluoronethyl)pyrrole 3- carbonltr

A sol ution of N-bronosuccinimde (0.84 g, 4.63_nmol) and
2-(2-thienyl)-5-(trifluoronmethyl)- pyrrole- 3 2PnGnitrile (1.02 g, 4.21
mmol) in tetra-

Compound
—No.
31 4-Bromo-2-(3-chloro-2-benzo[b]thienyl)-1-
s (ethoxymethyl) -5~ (trifluoromethyl)pyrrole-
3-carbonitrile
32 4-Bromo-2-(3-chloro-2-benzo[{bjthienyl)~5-
(trifluoromethyl)pyrrole-3-carbonitrile
10 '
33 2-Benzo[b]thien-2-yl-5-(trifluoromethyl) -
pyrrole-3~carbonitrile
34 4-Bromo-2-(3-bromobenzo[bjthien-2-yl) -5~
15 (trifluoromethyl)pyrrole-3-carbonitrile
.35 4-Bromo-2- (3-bromobenzo[bjthien-2-yl)~-1-
- (ethoxymethyl)-5-(trifluoromethyl)pyrrole-
3-carbonitrile
20
36 2=-(p-Chlorophenyl)-3-nitro~4-(5-nitro-2~
thienyl)~5~(trifluoromethyl)pyrrole
37 4-Bromo-2~chloro-5-(5-chloro-2~thienyl) -
25 pyrrole-3-carbonitrile
38 2-(3-Thienyl) -5~ (trifluoromethyl)pyrrole-
3-carbonitrile
30 39 4-Bromo-2-(2-bromo-3-thienyl)-1-(ethoxy-
methyl) -5~ (trifluoromethyl)pyrrole-3-
carbonitrile
40 2-(3-Chloro-2-benzo[b)thienyl) -5~ (trifluoro-

35 methyl)pyrrole-3-carbonitrile



hydrofuran is stirred at roomtenperature for 20 mnutes, treated with

addi t konal -N-bronosuccinimde (0.84 g, 4.63 mmol ), stirredat—+eom—m7m7-—1o
tenperature for 20 mnutes, stirred at reflux for two hougf; Moo red |nto
wat er. The aqueous mixture is filtered to obtain solids an n R mmd
mxture of the solids in toluene is heated, filtered and dr

4- bronp- 2-(5-brono-2-thienyl)-5- (trifIuoronethyl)pyrrole-

as a solid, np 254[err]C (dec.). The filtcafggohtained fron1the aqueous

m xture is concentrated in vacuo and chronatographed using silica gel and a
(4:1) hexane/ethyl acetate solution to obtain 4-brono-2-[3(or

4),5-di brono-2-thienyl]-5-(trifluoronethyl)pyrrole-3- carbonitrile as a
solid, np 203 [err]C - 113 -

EXAMPLE 24 Preparation of 2- [ 1- (5- Br ono- 3- thienyl)-2-nitroethyl]-
4- (p-chl orophenyl) -2- (trifluoronethyl) -3-oxazolin-5-one [err]
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A solution of triethylamne (0.30 g, 3 nmol) in toluene is added to a
sol utton of- 4-(p-chloro- phenyl)-2-(trifluoronethyl)-3-oxazolin-5-o0ne

(10.00 g, 38 mmol) and 2- bromo-4-(2- nltrOV|nyI)thlophene—%8-98_gr_32_ﬂnD_L__

in toluepe at O[err]C. The reaction mxture is warned to raoQm erature
and'diluted with dilute hydrochloric acid and ether. The o Q@ﬁw ¢n Reglaced
| u
de

separated, dried over MgSg err], concentrated in vacuo, di

hexane, stirred at reflux, cooled to roog1%% erature and

obtain a clear solution. The solution is c entrated in vacuo and
chromat o- graphed to give the title product.

- 114- Preparation of 3- (5-Bronp-3-thienyl)-5-(p-chloro-
phenyl)-2-(trifluoronethyl)pyrrole and. 3-(5-Bronmp- 3-thienyl)-5-
(p-chl orophenyl )-4-nitro-2-(trifluoro- nmethyl)pyrrole) [err]
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A solution of triethylamne (3.24 g, 32.1 mmol) in acetonitrile is added
slowy to a solution of 2-[1- .
(5-brono-3-thienyl)-2-nitroethyl]-4-(p-chl orophe- o - .
nyl)-2-(trifluoronethyl)-3-oxazol i n-5-one (13.30 g, 26.8 b Sheg Has Been Replaced
acetonitrile. The reaction mxture is stirred at room tenper mm “”I”II'
several mnutes and diluted with dilute hydrochloric acid. T : -
| ayer is separated, dried over NUSC{err]_afgscgncentrated in vacuo to

obtain a black residue. Colum chromatog- raphy of the residue using silica
gel and a (9:1) hexane/ethyl acetate solution gives several solids. One of
the solids is stirred in cold 1,2-dichloro- ethane, filtered and dried to
give 3-(5-brono-3- thienyl)-5-(p-chlorophenyl)-2-(trifluoronmethyl)pyrrole

as a light tan solig, np 112[err]-115[err]C. Another solid is diluted with

hexane and the m xtMdrg is refl uxed, cool ed
u .
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- 115 - to roomtenperature and filtered to obtain 3-(5-brono-

3-thienyl)-5-(p-chl orophenyl)-4-nitro-2-(trifluoro- methyl)pyrrole as a
yellow solid, np 174[err]-176[err]C. - ThXAMzL Has BBen Re

Preparation of 3-(5-Bronp-4-nitro-3-thienyl)-5-(p- chlorophen

-4-nitro-2- (trifluoronethyl)pyrrole) [err] m,m ""}H"”,”m
sol ution of 3-(5-brono-3-thienyl)-5-(p-

chl orophenyl )-2-(trifluoronmethyl)pyrrole @776-g, 1.7 mmol) and 90%nitric
acid (0.145 g, 0.1 n., 2.1 nmmol) in acetic anhydride is stirred at room
tenperature for 20 mnutes, treated with additional 90%nitric acid
(several drops) and diluted with water.. The solids are coll ected by
filtration and dried overnight at 60[err]C in a vacuum oven to give the
title product as a solid, np 186[err]-190[err]C.

0.
(ppm)
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Insecticide And Acaricide Evaluations
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- 116 - T EXANPLE-27—Preparation of

-
2- chl henyl )-4- (4. 5- -3-nitro-5- (t quoronEthyI)
pyg Pol e) Orfygr?] yh)-4-( H"’"P”m '"””MIQMM i on of Jh" Sheet Has Been Rep 1
chlorophenyl) 4- n|tro 2 (trifluoroamethyl)pyrrole (0 50 g,

bromne (0.20 g, 1.3 mmol) and sodi um acetate (0.1 I n acetl
acid (10 M) is heated overni ght at 50[erh|@2§hd'poured |nto mater The
solids are collected and recrystallized from1, 2- dichloroethane to give
the title product as a yellow solid, np 241[err]-242[err]C.

WLE 28 WHAT IS CLAIMED IS:

L 1. A compound having the structural formula

et

R, Rl and.R2 are each independently hydrogen, halogen,
NO, or CHO, and when R, and R, are taken
together with the carbon atoms to which they
are attached, they may form a ring in which

R1R2 is represented by the structure:

L, T, V and W are each independently hydroéen, halogen,
. CN or Noz;
A is O or S;
X is CN, NO c1 C haloalkyl, S(0O) CF R or C(S)NR
55: is hydrogen, F, c1 Br, CF_H, cc1 H, CCIFH, CF
CCl
m is an integer of 0, 1 or 2;
R4 and R5 are each independently hydrogen,
c,-C, alkyl optionally substituted with one or
more halogen atoms, or
phenyl optionally substituted with one or more
halogen atoms,

5;

or

2 3

NO, groups,

CN groups, E

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

Cl—c4 alkoxy groups optionally substituted



| nsecticide and acari ci de evatuations The f0||OWLI@Fl4¥HA;ASh9MF%he—
ef fi cacy of- the conpounds as acaricides. The evalua p 4
are conducted with sol uti ons”mmmnl,mﬂms di ssol ved or ace
50/ 50 acetone/water m xtures.*The ttest cenpeund i s technical
di ssol ved or dispersed in said acetone/water mxtures in suf

to provide the concentrations set forth in Table | bel ow.
concentrations reported herein are in ternms_of,gctive ingredient. AII tests

are conducted in _ - 117 - a

| aborat ory mai ntai ned at about 27 [err]C. The rating systemenpl oyed is as
fol | ows: Rati ng System - 0 = no effect

5 = 56-65% ki | | = 10- v?:ﬁﬁfhkbilaé or more hglag@&B 4%3/@,}3.: :

2 = 26-35%Kki | | . = 76-85% ki | =5 0 Ki

8 = 86-99%kill T S hydz’fge‘h'a BEFPr €17C6 halsalkifg(a%ﬁ»\(q)hn F,R,,

no eval uation CN or The test species of insects and acarina used
in the present evalUa“ﬂﬂEhjﬂ(HﬁkﬂﬁﬁiifPGQﬁﬂéﬁiﬁﬁéEd with one or more

halogen atoms,
NO, groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl--c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Z is hydrogen, halogen or C haloalkyl;
B is R6' OR6 or CN;
R, is hydrogen, C(O)R,, CHR,NHC(O)Ry, CH,SQ,
CHR, OC(O)(CRll 12) n21s
cl-c6 alkyl optionally substituted with one to
” three halogen atoms, '
. one tri(cl-c4 alkyl)silyl,
one hydroxy,
one cyano,

1~C6

one or two c1 4 alkoxy groups optionally
substituted with one to three halogen
atonms,

) 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 C
alkoxy groups,

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

17C,

three cl-c4 alkyl groups or one to three
1 C4 alkoxy groups,
one benzyloxy group optionally substituted on
the phenyl ring with one to three

halogen atoms, one to three C alkyl

1



procedures are described_beLgmg___Eygggglgga eridania third instar Iarvae,
sout hern arnyworm jeva Ti an expanded to—7te-8-cmlin -
|l ength _is dipped in the téﬂ,ﬂ%@ﬁ'ﬁuﬂmm‘;h agitation for .%hr e I§Ieconds :
and placed in a hood to dry. ¢ WAdit hen placed in a € qmmxd:
di sh contain- ing a danmp filter paper “on*the bottom and ten , ﬁ mm’ -
caterpillars. The dish is maintained for five days before obs _ :
made of nortality, reduced feeding or any igtgﬁéeLence wi t h normal

nmoul ting. Spodoptera eridania, seven-day re ual _ The plants
treated in the above test are maintained under high intensity lanps in the
greenhouse for seven days. These |l anps duplicate the effects of a bright
sunny day and are kept on for 14-ggbm?gaarlsﬁgtgo_eﬁggg gewen QQﬁ%x§fua
foliage is sanpled and assayed as in the above-said test. 1 "4

- 118 -  Tetranychus urticae ((FP®BPFstant strain), two-spotted spider .

mte Sieva |inma beare pd:of-m: #1kPLOarBBhY 1bRYY §FoRpP dPebHa 15, 1 O

8 cmare selected and cut back t sibStituted with one to three halogen '
atons,

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 cl--c4 alkyl groups
or one to three cl—c4 alkoxy groups,
one cl-c6 alkoxycarbonyl group optionally
substituted with one to three halogen
atoms or one to three cl-c4 alkoxy
groups, or
one benzylcarbonyloxy group optionally
- substituted on the phenyl ring with one
to three halogen atoms, one to three
cl-c4'a1kyl groups or one to three c,-C,
alkoxy groups,

C3-Cg alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,
or

c3--c6 alkynyl optionally substituted with one to
three halogen atoms or one phenyl group;

R7 is cl-c6 alkyl or c3-c6 cycloalkyl each optionally
substituted with one to three halogen atoms,
one hydroxy,
one cyano,
one or two cl—c4 alkoxy groups optionally

substituted with one to three halogen
atoms,
one C.-C, alkylthio,

1 74
one phenyl group optionally substituted with



pl ant per pot. A small piece i ken fromthe nmain col ony

and pLaced. on each Lot o s SRR I S <o, W

| ay eggs, The size of the cut piece is vartedsto obtain abo
|leaf. At the tinme of the treatnment, the piece of |eaf used t

mtes is renoved and di scarded. The mte-infested plants are

test fornulation for three seconds with agltd%%fn and set in the hood to
dry. Plants are kept for two days before esti es of adult kill are nade.
Heliothis viresoens, third instar tobacco budworm Cotton

cotyl edons are dipped in the test fornulation and allowed to dry in a hood.

Wien dry, each is cut into quartegmna q._ryjttlﬁrééqggi PhESHRE, | 8 évtgug_hk. e n
30 nL. plastic nedicine cups contaléi on ecé o nt al

wick. one third instar caterpill&a" tQFQ%Rﬁ pPRfdte EHFSBO&&de
pl aced on the cup. Treatnents ar @l ajpatpd or t-hree days before

talit t d t t duct
D1 abr ot | ba. undi ec| mpunct at a REPERCRY, SX e, SRF L PR TURRF RERE SR Hith
One cc of fine talc is placed |nomesaamthmehahﬂiﬂQencatumSppogéate three
One mL of the appro- priate-acetened esgly Mﬂ@f%ésoplqﬁétgg PRLGet Ee Eal C

so as to provide 1.25 ng of activé idgre t~ per e Jjars are sat
under a gentle air flow until th&lkoxXy groups,

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

alkoxy

groups or one to three Cl- 4
groups,

one alkylcarbonyloxy group optionally

;ubgtltuted with one to three halogen
atoms,
one 02 alkenylcarbonyloxy group optionally

substltuted w1th one to three halogen
- atoms, - _

one phenylcarbonyloxy group optionally

substituted with one to three halogen
atoms, one to three cl--c4 alkyl groups
or one to three cl-c alkoxy groups,
1 6 alkoxycarbonyl group optionally
substituted with one to three halogen

alkoxy

one C, -

atoms or one to three cl-c4
groups, oOr

one benzyloxycarbonyl group optionally
substituted on the phenyl ring with one
to three halogen atoms, one to three

alkyl groups or one to three cl-c4

€17C
_ alkoxy groups,
C,-Cg alkenyl optionally substituted with one to
three halogen atoms or one phenyl groups,
C,-C. alkynyl optionally substituted with one to

three halogen atoms or one phenyl group,



- 119- acetone is evaporated. The dried talc is |loosened, 1 cc of mllet
seed irs added to serve as food for theinsects and 25 m:1ﬁ~ﬂ%+sL—SOLLJJi_

2 Vor tex Mxor | Fol | ow %Srlﬂlﬂll‘ﬂllﬂiﬂﬂﬂﬂllm St ar 1 oot vor ik ﬁiﬁﬁﬁﬁ?«&“

each jar and the jars are Ioosel cﬁpp%d o allow air exch

| arvae. The treatnments are held for six days before nnrtal

made. M ssing |arvae are presunmed dead, since .t x_deconpose rapldly and
can not be found. The concentration used in thi's test corresponds to
approxi - mately 50 ppm Compounds enpl oyed in the above

descri bed insecticide and acaricide evaluations are given a conpound nunber
and i dentified by name phhg1l BpFabhaih Attt i GOTBHGe WP

- 120- COMPOUND EVA UAI D AS | NSECTI Cl DAL AND

ACARI Cl DAL AGENTS ogen atoms, C,-C, alkyl groups, C,-C,

alkoxy groups, phenoxy groups, c1 c4 alkyl-
thio groups, tri(cl-c4 alkyl)silyl groups,

cl-c4 alkylsulfinyl groups, Cl-c4 alkylsulf-
onyl groups, CN groups, NO, groups or CF

groups,

3

phenoxy optionally substituted with one or more
halogen atoms, c1 c4 alkyl groups, c1 c4
alkoxy groups, c1 4 alkylthio groups,
tri(cl--c4 alkyl)silyl groups, ¢,-C, alkyl-
sulfinyl groups, alkylsulfonyl groups,
CN gréups, NO groups,

1- or 2-naphthyl,

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

c1-06 alkoxy optionally substituted with one to

- three halbgen atoms, or

C,-C4
groups or CF

2 3

C,~C; alkenyloxy optionally substituted with one
to three halogen atoms;
Rg is hydrogen or ¢,-C, alkyl;
R9 is cl—C6 alkyl optionally substituted with one to
three halogen atoms,
phenyl optionally substituted with one to three
halogen atoms, CN groups, No2 groups, c1 c4
alkyl groups, C.-C, alkoxy groups or CF

1 74 3
groups,
2= or 3-thienyl, or
2= -or 3-furyl;
PR & I e
Q is C—R13, CfOR14, C-NRlsRls' P- (OR17)2, C~ NR19R20,
?R18
C-A_R

17217



No. 1 2- (p- Chl or ophenyl ) - 4- (4, 5-di bromo-3-

wimsaadititrdl T

nitro-2-(trifluoronmethyl)pyrrole

5-(p- Chl orophenyl )-3-(2-furyl)-2-(trifl uoro- met hyl ) pohis Sheet Has Ben Replaced
3-(5-Brono-3-thienyl)-5-(p-chl orophenyl) - 2- _
(trifluoronmethyl)pyrrole 5 2- (2- bermzdA% anyl ) pyrrol e- I
6 3-Chl oro- 1- (et hoxymet hyl ) - 2-(2-t hi enyl ) -5-
(trifluoronethyl)pyrrole-3-carbonitrile 7
2-(2-Thienyl)-5-(trifluoronethyl)pyrrole-3- carbonitrile 8
4-Chl oro-2-(2-thienyl)-5-(trifluoronethyl)- Byrrole-s-carbonitrile
9 2-(5-Bromo-2-thienyl)-5-(trifAyor t hyl) - N
pyrrol e-3-carbonitrile 10 -B -22 (5-Db - Fenyl)-l-ethoxy-
met hyl )-5-(trifluoronethyl)pyrrol &- carbahi ¥fil e
Ras R2s
CN, .
C,-Ce alkyl optionally substituted with one or
- - more halogen atoms, CN groups or phenyl

groups, or
phenyl optionally substituted with one or more
halogen atoms, c14c4 alkyl groups, c,-c,
alkoxy groups, CN groups, No2 groups, CF3
- groups or NR24R25 groups;
A, is O or S;

1
R is C,-C¢ alkyl or phenyl;

Ri: is C,-Cg a;kyl; i

Rls and R16 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; _

Ry is c,-C, alkyl;

R18 is hydrogen, Cl-c4 alkyl or may be taken together

. E?a with either R,4 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
groups;

ng and R20 are each independently hydrogen or cl-c4
alkyl; -

R21 is c,-C, alkyl or when taken together with R18 and
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;

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

1 74
alkyl or when taken together may form a ring '

wherein R,,R, 4 is represented by ~CH=CH-CH=CH-;



- 121- Conmpound No.

(5- chl or o- 2- thienyl) -1- (ethoxy-

met hyl )-5-(trifl uoronethyl)pyrrol e-3-car bo
2-(4-Brono-2-thienyl)-5-(trifluoronethyl)- 34 -

pyrrol e-3-carbonitrile 15 2- (3,4, 5- +rich|oro-2-thieny|) - 5-
(trifluoro- met hyl ) pyrrol e- 3- carbonitrile 16 _
4-Bronn-2-(3,4,5-trichloro 2-thienyl)-5-

(trifluoronethyl) (Hﬁ&:k(x”éEH”éééﬁelndepéﬁdent1y4h§39@%éh or C,-C
(et hoxynet hyl ) - 2- 2i chl or o- 1 4

2-t hi enyl ) - (tr.f|uor6ﬂ@ﬂﬁ&ﬂ)pyrro|e 3-
Rlo is hydrogen or C,-C, alkyl;

R11 and Rl2 are eachllngependently hydrogen,

cl--c6 alkyl optionally substituted with one or
more halogen atoms,

cl-c6 alkoxy optionally substituted with one or
more halogen atoms,

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

phenyl optionally substituted with one or more

halogen atoms,

Hl g Bl Hlﬂmmnfmm s cri oro-2 tmﬂsé»n m«

(trifluoro- nethyl)pyrrole -cdrbonitrile 13 l“l

NO2 groups;
CN groups,
c,~C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
- with one or more halogen atoms, or
when R11 and R12 are taken together with the atom
to which they are attached may form a c3-c6
cycloalkyl group optionally substituted with one
to three cl—c4 alkyl groups, cz-c6 alkenyl groups
or phenyl groups, or R11 or R12 may be taken
together with R 26 and the atoms to which they are
attached to form a 4- to 7-membered heterocyclic
" ring; |
n is an integer of 0, 1, 2, 3 or 4;
o

i
Q, is AR, ., P-(OR NR. _R CR C(O)R 351 OF

272 27)2' 28729/ 30 31
C3-c6 cycloalkyl optionally substituted with one.
or more cl-c6 alkyl groups,
C2-06 alkenyl groups, or
phenyl groups optionally substituted with one
or more halogen atoms,

NO2 groups,



carbonitrile 18
pyrrole-3-carbonitrile
(trifluoro-

(2-Furyl) -5- (trifluo
122- Conmpound

thienyl)-5-(trifluoronethyl)pyrrole-3-
2- (5-Fornyl -2-furyl)-5-

23 4- Br ono- 2- ( 5- br

R

p is

R26

.

A3 is

R

33 1

C

2- (2 Br iﬂgl , - b-
methyl)pyrr ﬁ ﬁ 'HH
ronmet hyl ) pyrrol e- 3-

No. 21 1- (Et hoxynet hyl ) -

car
(trifluoromethyl)- <~ 135 -

ono- 2-thienyl)-5-(trifluoro-

CN groups,

(trifluoronethyl)

r ono- 3- t‘TéﬁVTT*—S——————____

This S]?eet Has Been Replaced

o THRM

2-(3, 4, 5-
bonltrlle
pyrrol e-3-carbonitrile

cl—c4'a1ky1 groups optionally substi-
tuted with one or more halogen

~ atoms, or
cl—c4 alkoxy groups
tuted with one
atoms;

is 0 or S(O)p;

an integer of 0, 1 or 2;

is hydrogen,

Cl-c6 alkyl
c2- 6 alkenyl,
C2 6 alkynyl,

phenyl optionally substituted
halogen atoms,

'NOZ groups,
CN groups,

optionally substi-
or more halogen

with one or more

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

Cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms,

C(O)R33 provided p is 0,
C(O)R34 provided p is O,
(CHZCHZO)qR33,.or

'S

3
- -

Az

RLq

Rss

or

R, may be taken together with either R

or R

11 12

and the atoms to which they are attached to form a

4- to 7-membered heterocyclic
O or S;

s cl-c6 alkyl,

2-06 alkenyl,

ring;



N
4>

nethyl)pyrrole 3- carbon;trile

2- Chl or o- 5-%( 5- chl or o- ? thI g eniqﬁmxd carbonitrile
4- Br ono- 2- ( 5- br ono- 2- ury iﬁﬁ[lH"l

0- ni tri
rethyl)- - (tri 1 vor omet hy1 )} I|IIFII|II|I||IiHIIII|I||III|
nmet hyl ) pyrrol e-3-carbonitrile
2- (5-Brono-2-furyl)-5- (trlfluoronethyl) 136 - pyrrole-3-carbon|trlle
28 4- Brono- 2- (4, 5-di brono- 2-t hi enyl ) - 5- ( r- _
fl uoronet hyl )pyrrol e-3-carbonitrile 29 4, 5- Di chl or o- 2-
(3-chl oro-2- benzof uranyl ) - - pyrrole-3-carbonitrile 30
5-Ch|oro-2-(3-ch|oro-2cgem%phmmynyﬂ;nﬁfole- 3-carbonitrile

phenyl optionally substituted with one or more
halogen atonms,
NO groups,
CN groups,
C1 4 alkyl groups optionally substituted
with one or more halogen atoms, or
C,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
g is an integer of 1, 2 or 3;
R, is OR37 or NR38R39,
R - is Cl- 6 alkyl or
phenyl optionally substituted with one or more
halogen atoms,
NO2 groups,
CN groups,
C1 4 alkyl groups optionally substituted
- with one or more halogen atoms, or
cl--c4 alkoxy groups optionally éubstituted
with one or more halogen atoms;
and R3é are each independently hydrogen or Cl-c4
alkyl;
and R

38

36 are each independently hydrogen or C.-C
alkyl, or
when taken together may form a ring wherein
R35R36 is represented by -CH#CH-CH=CH-;

is c.,-Cc, alkyl;

27 1 74
28 is hydrogen,
c1 6 alkyl,
2 6 alkenyl,
cz-c6 alkynyl, or
phenyl optionally substituted with one or more
halogen atoms,

NO, groups,

35 1 74

W

CN groups,



- 123 - Compound No. 31 4- Br ono- 2- ( 3- chl or o- 2- benzo{ bfthienyl) - 1-

(ethoxynethyl)-5-(trifluoroneth rrol e- 3-car bo lslchdePHas B3en Replaced
4- Br onm- 2- (3-chl oro- 2-benzo[ b Eﬁmﬁﬁ“ﬂmmtmm "l Shic i
(trifluaromnethyl )pyr rol e-3-ca |ll‘l]Ul“l “Ill““l
2- Benzo[ b] t hi en-2-yl -5-(trifluororet hyl" - pyrrol e- 3

34 4- Br onp- 2- ( 3- br onobenzo[ b] t hi en-2-yl ) -5-
(trifluoromethyl)pyrrole-3-carbonitrile 35 337 4-Brono-2-(3-bronobenzo
[b] thien-2-yl)-1- (et hoxynet hyl)-5-(trifluoronethyl)pyrrole-
3-carbonitrile 36 2- (p- Chl or ophenyl )-3-nitro-4-(5-nitro-2-

thienyl)-5-(trifluoronethyl)pyrrole 37
4- Br ono- 2- chl or 0- 5- (5- chl or g; 2¢t, hadR¥1) groups optyidwd E1y¥-Sab8enthitehe 38

e o ) ooth ST EerE B4R or more BATELEN LEbas, of
met hyl ) - 5- (trlfluoronethyl)pxrﬂglalkoxy groupsardmiidnalkry substituted
with one or more halogen atoms, or
R28 may be taken together with either R11 or R12
and the atoms to which they are attached to form a
4- to 7-membered heterocyclic ring;

R29 is hydrogen,
c1 6 alkyl,
c2 c alkenyl,
c2-06 alkynyl,
phenyl optionally substituted with one or more
halogen atoms,
No, groups, '
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
. Cl---c4 alkoxy groups optionally ;ubstituted
with one or more halogen atoms,
C(B, )R, 0
CN,
SOZR41, or
C(O)CHR,,NHR, 5 ;
A, is O or S;
Ryo 18 OR;, s COR, ., NR R, ()
C,-C¢ alkyl optionally substituted with one to

three halogen atomns,
cz--c6 alkenyl, |
Cz-—c6 alkynyl, or
phenyl optionally substituted with one or more
halogen -atoms,
Noé groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or



40 2- (3- Chl or 0- 2- benzefb}-thienyl ) - 5- (tri fl uoro-
nmet hyt ) pyrrol e- 3-carbonitril hﬁr&{hle:}{

MM M

- 138 -

¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
R44 is C,~Cq alkyl optionally substituted with one
phenyl group, or
phenyl optionally substituted with one or more
halogen atoms,
NO, groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
R45 and R46 are each independently hydrogen or C_.-C

1 74
alkyl;
Ryq 1s NR47R48'
1 5 alkyl,
c2 6 alkenyl,

- C2 c alkynyl, or .
phenyl optionally substituted with one or more
| halogen atoms,
NO2 groups,
CN groups,
C,- C, alkyl groups optionally substituted
with one or more halogen atoms, or
¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms;
R47 and R48 are each independently hydrogen or Cl—c4
alkyl;
R,o is hydrogen,
¢,-C, alkyl optionally substituted with
one hydroxy group,
one SR49 group, |
one C(O)NH2 group,
one NH, group,
one NHC(=NH)NH2 group,



Lerr] - 1 : - 127 - [err]

L T R ———
- U i

- 139 -

one CO,H group,
one phenyl group optionally substituted with
one hydroxy group,
one 3-indolyl group or
one 4-imidazolyl group;
R49 is hydrogen or cl-c4 alkyl;
R,, is C(A,)Ry,; .
Rgq is C,-Cq alkyl optionally substituted with one or
more halogen .atoms,
Cl-c6 alkoxyalkyl,
C,-C¢ alkylthio,
phenyl optionally substituted with one or more
halogen atoms,
NO2 groups,
CN groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
- ¢,-C, alkoxy groups optionally substituted
with one or more halogen atoms,
ORy4r
COZR44 or
NR,sRy67 ,
R30 and R31 are each independently hydrogen,
C,—Cg alkyl optionally substituted with one
or more halogen atoms,
C,-Cg alkoxy optionally substituted with one
or more halogen atoms,
C,-C, alkylthio optionally substituted with
one or more halogen atoms,
phenyl optionally substituted with one or more
halogen atoms,
CN groups,
NO, groups,
C,-C, alkyl groups optionally substituted
with one or more halogen atoms, or



- 128- - CLAI M5 1. A conpound

havi ng the- structural for | gt Wwherein R, R err] and Rerrj

are each independently hyd H “ Eu g“!““n““ NJ err], and TisSBeeRfiHedn BPHEced
c r

Rlerr] are taken together on atons to which t: d,
they may forma ring in which Rerr],Rerr] is represented

structure: -CH=CHCH=CH; Ais Oor S; Xis CNor NJerr]; :
CF3 or phenyl optionally substituted with one or nore hal ogen atomns,

NO  err] groups, CN groups, Clerr]- Clerr] alky}4Qroups optionally
substituted with one or nore hal ogen atons, or Clerr]-C(err] alkoxy groups
optionally substituted with one or nore hal ogen atons; Z is hydrogen,

X d Bi ) < | tituted
W thone Cler ] Clerr] al koxs Lot sy Grifins oitionfLlY 3081 Lhked
Rlerr] are hydrogen, Ais 0, Y is%th one |or quars ihategenhatonsandrZ is
CFlerr], then B is (erwhen R[] anak®_ .S gt vbddende ﬂﬂ&;ﬁ%}&&%

al koxy group. 2. A nethod. f.d ntré¥ing insects and acarl na

conprises contacting saFg FR& d 3FEaATRACheRiNa% M Yy €5 8gds, food
supply or habitat wth egcloadkyilcigtaup optitrally bt tdesd | wPeropat

?flggc?npound having theg, %hEggtE;§E4f%ﬁ Ilaglroups, C,-C. alkenyl groups
or phenyl groups;
is OR51, NR47R48, cl-c4 alkyl or
phenyl optionally- substituted with one or more
halogen atoms,
CN groups,
No2 groups,
cl-c4 alkyl groups optionally substituted
with one or more halogen atoms, or
cl—c4 alkoxy groups optionally substituted
with one or more halogen atoms; and
R51 is cl-c4 alkyl or
- phenyl optionally substituted with one or more
halogen atoms, '

R32

CN groups,
NO2 groups,
Cl-—c4 alkyl groups optionally substituted
with one or more halogen atoms, or
Cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
p;ovided that when A is S, X is S(O)mCF2R3 and Z is
hydrogen, then Y is hydrogen, halogen, C1—06 haloalkyl,
.S(O)mCFzR3 or CN; and further provided that when the
pyrrole ring is substituted with hydrogen at each of
the pyrrole carbon atoms adjacent to the ring nitrogen
atom, then X cannot be CN or NO,.
2. The compound according to claim 1 wherein

R, R1 and R2 are each independently hydrogen, halogen



[err] wherein R R[é??T*‘Tﬁ?ﬁf&—~4¥_Jg_;Y Z antd—B-are—=as
described i'n claim 1. 3. The rtﬂ,mmm oclaim?2 ﬁ{eﬁ'ﬁasﬁ&ﬁkeplaced
conpound is selected fromthe gr ]'m g mt 4- br ono

- (et hoxymet hyl )-2-(3,4,5-trichl oro- 2-t ki ehy rifluor on‘etH“m MI“ Hlmmc
ar- bonitrile;
4- brono-2-(3,4,5-trichl oro-2- thlenyl) 5- (trlfluoronethyl)pyrrole 3- carbonlt,
rile; 4-brono-2-(5-brono-2-furyl)-1 41

- (et hoxynmet hyl )-5-(trifluoronmethyl)pyrrole-3-carbonitri- |e;
4- br ono- 2- (5-brono-2-furyl)-5-(trifluoromethyl)pyrrol e-3carbonitrile; 1

- (et hoxymet hyl)-2-(3, 4, 5- I pgh 9 Zrld "l Jr>"dhd ' &) REMBAREN R

carbonitrile;
2- (5-chl oro- 2- thlenyl) 5- (twnthUM@qaqaannnatnms3%@rﬁbn¢hrthey are

2- (p- chl or ophenyl ) - 4- (4, 5- dubtauhed, Wty nay- i 08 51 hd" LHOLATRENW R0y 1

ol e;

2-(3,4,5-trichl oro- 2- t hi enyf§- 5ePFﬁqqnﬁﬁqnﬁ¥fﬁﬂ?rﬁ#??ﬁ%@%ﬁarbonltr|Ie :
4- br ono- 2- (4, 5- di br ono- 2-t hi eny| CR={CH-dH=CH-o; et hyl ) pyrrol e-3-carbonitrile

é-(p-chlorophenyr%-ﬁﬁn?t?g-ﬁf(S-nitro-2-thienyl)-5(trifluoronethyl)pyrrole;
and 4-br ono- 2- crHwaSSCKSOEhNOQO 2-thienyl)pyrrol e-3carbonitrile. 4. The

met hod accordlngdgoiglﬁéfb ehUr pger ogonpri sing the sinul taneous or
sequential additton of nséctlélgéll or acaricidally effective anmount

of one or nore other bPB?BﬁlcﬁPtéﬁEﬁﬂéal§Ub5tltUted with one or more
halogen atoms,
NO, groups,
CN groups,
¢,-C, alkyl groups optionally substituted
with one or more halogen atoms, or
cl-c4 alkoxy groups optionally substituted
with one or more halogen atoms;
Z is hydrogen, halogen or CF,; and -

B is hydrogen or C alkyl substituted with one C. -

176 1

c4 alkoxy group.

3. A method for controlling insects and
acarina which comprises contacting said insects and
. E?carina, their breeding grounds, food supply or habitat
“with an insecticidally or acaricidally effective amount
of a compound hgving the structural formula

X R R,
! \
R
2" ¥ A 2
B

wherein R, Rl’ Rz' A, X, ¥, Z and B are as described in
claim 1.



- 130- 5. A nethod for protecting growing plants fromattack by insects

and acarina which co the foliage of Sard—ptrants—oer—to
the soil or water in nrﬂ

a
oW ng an i nsectici dgl|
acaricidally effecti.ve ‘@ﬁ"ﬂ] ”Mﬂtﬂ"pound havi ng t he s?’?‘lls cehies F MPRkged
| [err] wherein R, R[errf, Rlefr], A X Y, Z and B.E, R ed
in claiml. 6. The nethod according to claim5 wherein th
sel ected fromthe group consisting of 4-brogDi
-(ethoxynmethyl)-2-(3,4,5-trichloro-2-thienyl)*-

ar- bonitrile;
4-brono-2-(3,4,5-trichloro-2-thienyl)-5-(trifluoronethyl)pyrrol e-3-carbonit

rile; 4-brono-2-(5-brono-2-fayrylpnel method according to claim 3 wherein
-(ethoxynethyl)-S-g?wfluoroggth:4 yrrol e-3-carbonitri- le; | .

4- br ono- 2- ( 5- br on8. FEMPOnNS 3€¥ efth P ) the  9EPUP3EansiAting of 1

- (et hoxynet hyl ) - 246Brémo-1- (ethmxynizthy 2 3 ¢ 5; 4 ) 5+t iohDeebRE-thienyl) ~
YOl & S catbom i L8 2 (Sl AW B4 LY QB Bt sy,
2-(p-ch|orophenylﬁ?br@mpﬁﬂdﬂﬁn&m&#ﬁnﬁqhiBEQEZFthiQnNBIt5+ttnhfmuerbyl)pyrr

ol e; methyl)pyrrole-3-carbonitrile;
2-(3,4,5-trichIoro-2-thien¥k}§g{(trifluoronegh :ih ??ole-ScarbonitriIe;
Tﬁ&e%

4- br ono- 2- ( 4, 5- di BT EFEPE=Lhi (STPrPReZHYTY ) 9xymeh¥lB=8ar bonitrile

; (trifluoromethyl)p%frole-szfarb??itrile; | e
and’ 2 br omo. 2- bl AT BEERPE s e Pyl g - d et il porcpeyay s P e
met hod according to cl pyrrdlelrS—ciarhond todiEund is applied to the plants
1-(ethoxymethyl)-2-(3,4,5-trichloro-2-thienyl)~5-
(trifluoromethyl)pyrrole-3-carbonitrile;
2=-(5-chloro-2-thienyl)-5-(trifluoromethyl)pyrrole-
3-carbonitrile;
2-(p-chlorophenyl)-4-(4,5-dibromo~3-thienyl)-3-nitro-
5-(trifluoromethyl)pyrrole;
- 2-(3,4,5-trichloro-2-thienyl)~5-(trifluoromethyl) -
. pyrrole-3-carbonitrile;
4-bromo-2-(4,5-dibromo-2-thienyl)-5-(trifluoro~
methyl)pyrrole-3-carbonitrile;
2-(p-chlorophenyl)~3-nitro-4-(5-nitro-2-thienyl)-
5~(trifluoromethyl)pyrrole; and
4-bromo-2~chloro-5-(5-chloro-2-thienyl)pyrrole-
3-carbonitrile.

%%t?ifluoronethyl)pyrrole-B-c

5. The method according to claim 3 further
héomprising the simultaneous or sequential addition of
an insecticidally or acaricidally effective amount of
one or more other biological chemicals.

6. A method for protecting growing plants
from attack by insects and acarina which comprises
applying to the foliage of said plants or to the soil
or water in which they are growing an insecticidally or



-131- or to the soi in which they are grow ng at arate of

about 0.1 kg/ha to 4.0 osition for coﬁfrﬁrrrng—rﬁsee%5~__
and acari na which corrprl ﬁ L@m id or solid carrlmrssgggpmg@ee
insecticidally or acar|C|ﬂaI anount of a conpou “d
structural fornula | [err] wherein R, Rerr], New

and B are as described in claim1l. 9. The conposition acc

8, further conprising a pesticidally effectd viegmarount of one or nDre other
pestici dal agents.

acaricidally effective amount of a compound having the
structural formula

X R R,

y 4 5‘ A R,
B

wherein R, R R,, A, X, ¥, 2 and B are as described in

17 2
claim 1.

7. The method according to claim 6 wherein
the compound is selected from the group consisting of
-bromo-l-(ethoxymethyl)-2 (3, 4 5~trichloro-2-thienyl)-
5—(trlfluoromethyl)pyrrole-3-carbon1tr11e,
4-bromo-2-(3,4,5~trichloro-2-thienyl)-5-(trifluoro-
i methyl)pyrrole-3-carbonitrile;
4-bromo-2-(5-bromo-2-furyl)-1-(ethoxymethyl)-5-
(trifluoromethyl)pyrrole-3-carbonitrile;
4-bfomo-2-(S-bromo-z-furyl)—5-(trif1uoromethy1)—
) pyrrole-3-carbonitrile;
&= (ethoxymethyl)-2-(3,4,5-trichloro-2~thienyl)-5-
N (trifluoromethyl) pyrrole-3-carbonitrile;
2-(5-chloro-2-thienyl)-5-(trifluoromethyl)pyrrole-
3-carbonitrile;
2-(p-chlorophenyl)-4-(4,5-dibromo-3-thienyl)~3-nitro-
5-(trifluoromethyl)pyrrole;
2-(3,4,5—tri¢hloro-2—thieny1)-5-(trifluoromethyl)-
pyrrole-~3-carbonitrile;
4~-bromo-2-(4,5-dibromo-2-thienyl)-5-(trifluoro-
methyl)pyrrole-3-carbonitrile;
2-(p-chlorophenyl) -3-nitro-4-(5-nitro-2-thienyl)-
5-(triflubromethyl)pyrrole; and
4-bromo-2-chloro-5-(5-chloro-2-thienyl)pyrrole-



\
LT
o I

3-carbonitrile.

8. The method according to claim 6 wherein
the compound is applied to the plants or to the soil or -
water in which they are growing at a rate of about 0.1
kg/ha to 4.0 kg/ha.

- - 9. A composition for controlling insgcts and
acarina which comprises an inert liquid or solid
carrier and an insecticidally or acaricidally effective
amount of a compound having the structural formula

X R R,

. R
7 f A 2
‘B

wherein R, Rl, R2, A, X, ¥, Z and B are as described in
claim 1. '

10. The composition according'to claim 9,
further comprising a pesticidally effectlve amount of
aane or more other pesticidal agents.



