HALOALKYLTHI O, - SULFI NYL AND - SULFONYL ARYLPYRROLE | NSECTI Cl DAL AND

ACARI Cl DAL AGENTS 5 Aryl pyrrol e derivatives having insectigi@als 1085
acaricidal and nematicidal activity are known and have been descri bed,
for.exanple, in EP-A-0 426 . 948, EP-A-358 047, EP-A-386 681 and EP- A-347
- 488. O aryl substituted pyrrol e conpounds are described 10 in EP-A-487
870. The insecticidal araricidal activity of the known agents is not

al ways 31 ,dar6~factory. 15 It is an-ofect of the present invention to
provi de highly effective insecticidal and acaricidal agents usef ul
for the control of insects and acarid pests and for protecting
agronom ¢ crops fromthe ravages ﬂmﬂ,QIw&aLd_pests 4 O B

HALOALKRYLTHIO, -—SULFINYL AND -SULFONYL ARYLPYRROLE

INSECTICIDAL AND ACARICIDAL AGENTS
10 The present invention describes haloalkyl-~-
thio, =sulfinyl and -sulfonyl arylpyrrole compounds
that are highly effective insecticidal and acaricidal
agents useful for the c;ntrol of insect and acarid
pests and for protecting agronomic crops from the
15 ravages of said pests.
The haloalkylthio, =sulfinyl and -sulfonyl
arylpyrrole compounds of the present invention have the
structural formula I

20 X
Y W
N
z
25 R
(I>
wherein
W is S(O)nCFZR1
R, is H, F, Cl1, Br, CFzﬂ, CCIZK, CClFH, CF3 or Cclsi

30 1 .
n is an integer of 0, 1 or 2;

X is phenyl optionally substituted with one to three
halogen, cl-c3 alkyl, cl-c3 alkoxy, cl-—c3 alkyl-
thio, C,~Cy alkylsulfinyl, c,-C,4 alkylsulfonyl,
CN, Noz' CF3, chrzB, R3co or NR4g§mgr????:

B is S(O)n or 0O:

35
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This object is solved by the present invention, which is defined in the

clains. 25 A hal oal kylthio, -sulfinyl and -sulfonyl 30
aryl pyrrol e conpound of the present invention used in a nmethod for
controll+ng insects and acarina has the structural fornula |
-2- [err]
-2 -

Rz is H, F, CFzﬂ, CClFH or CF3;
R, is C,-C, alkyl, C,-C, alkoxy or NR4R5:
R, is H or cl-c3 alkyl:
R is H or cl—c3 alkyl or R.CO;
5 Rg is H or cl-c3 alkyl;
Y is H, halogen, CF,, CN, NO,, S(O)ncrzn1 cr phenyl
optionally substituted with one to three halogen,
c,-C, alkyl, c,-C, alkoxy, c,-C, alkylthio, c,-C,
alkylsulfinyl, cl-ca_alkylsulfonyl, CN, NO,, CF,,
10 R,CF,B, R,CO or NR R, groups;
Z is H, halogen or CF3:
o) o]

R is H, CN, CR7, RBCHNHCRS, CEZSQ,
¢,-C, alkyl optionally substituted with one to
15 three halogen atoms,
one tri(cl-c4 alkyl)silyl,
one hydroxy,
- one cyano,
one or two 01-04 alkoxy groups optionally
20 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
25 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_c4 alkyl groups or one to three cl—c4
30 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 -C, alkoxy

174
35 groups, T
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5 wherein Wis S (O)[err]CFlerr]Rerr]; Rlerr] is H F, Ck,

Br, CF[err]H Cd[err]FH CClFH, CF[err] or 10 CC13; nis an integer
of 0, 1 or 2 X is phenyl substituted with one to three hal ogen, 15
Clerr]-Crerr] alkyl, Clerr]-Cferr] alkoxy, Clerr]-Clerr] alkylthio,
Clerr]-Cerr] al kyl sul finyl, Cferr]-Cferr] alkylsulfonyl, CN, NO2,
CF3, Rlerr]CF[err]B, Rerr]COor NR err]R err] groups; 20 Bis
S(On or O Rlerr] is H F, CF[errBH= CCLFH or CF[err]; 25 R err]
is CJerr]-Cerr] alkyl, (err]-Cerr] al koxy or NRAR5; Rlerr] is H
or CJerr]-Clerr] alkyl; Rlerr] is Hor (err]-Cerr] alkyl or
Rlerr] CO

one cl'cs alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms,
one cz-cs alkenylcarbonyloxy group optionally
5 substituted with one to three halogen
atons,
one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen
atoms, one to three C -c4 alkyl groups
10 or one to three cl 04 alkoxy groups,
one cl-c6 alkoxycarbonyl group optionally
substituted with one to three halogen
atoms or one to three cl-c4 alkoxy
groups,
15 one benzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three c1 c4
alkyl groups or one to three 01 c4
alkoxy groups, or
20 one 2-~furylcarbonyloxy group,
C,=Cg alkenyl optionally substituted with one
to three halogen atoms or one phenyl group,
or
C,-C, alkynyl optionally substituted with one
25 to three halogen atoms or one phenyl group:;
R, is C,~C, alkyl or C,-C, cycloalkyl each optionally
substituted with
one to three halogen atoms,
one hydroxy,
30 one cyano,
one or two 01-04 alkoxy groups optionally substi-
tuted with one to three halogen atoms,
one C,-C, alkylthio,

1 74
one phenyl group optionally substituted with one

35
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- 3- Rlerr] is Hor (Jerr]-Cerr] alkyl; 5 Y is H halogen

CFlerr]" CN, NJerr], S(Oferr]CF[err]R err] or phenyl substituted

with one to three halogen, (err]-Cerr] al kyl, derr]-Cerr]

al koxy, ferr]-Clerr] alkylthio, (err]-Cerr] al kyl sul fonyl, CN

NOJ err], CFlerr], Rerr]CFerr]B, Rerr]CO or NR[err] R err] groups;
Zis H halogen or CF[err]; [err]

Cerr]-Cerr] alkyl optionally substituted with one to 15 three hal ogen

at ons, one cyano, one to two CJerr]-Cerr] al koxy groups

optionally substituted with one to three hal ogen atons, 20

to three halogen atoms, one to three c1 4
alkyl groups or cne to three c1 4 alkoxy
groups,
one phenoxy group optionally substituted with one
5 to three halogen atoms, one to three cl-c‘
alkyl groups or one to three c1 4 alkoxy
groups,
one benzyloxy group optionally substituted on the
phenyl ring with one to three halogen atoms,
10 one to three cl-c4 alkyl groups or one to
three cl-c alkoxy groups,
one C,- c6 alkyl carbonyloxy group optionally sub-
stituted with one to three halogen atoms,
one cz-c6 alkenylcarbonyloxy group optionally sub-
15 stituted with one to three halogen atoms,
one phenylcarbonyloxy group optionally substi-
tuted with one to three halogen atoms, one to

. three cl-c alkyl groups or one to three
1-04 alkoxy groups,
20 one cl-cs alkoxycarbonyl group optionally substi-

tuted with one to three halogen atoms, or one
to three 01-04 alkoxy groups, or
one benzyloxycarbonyl group optionally substi-
tuted on the phenyl ring with one to three
25 halogen atoms, one to three 01-04 alkyl
groups or one to three cl-c4 alkoxy groups,
C,-C, alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,
C,-C, alkynyl optionally substituted with one to
30 three halogen atoms or one phenyl group,
phenyl optionally substituted with one to three
halogen atoms, one to three c1 c4 alkyl groups,
one cs-c12 alkyl group, one to two cl—c4 alkoxy
groups, or one phenoxy, C,-C, alkylthio, tri-
35 alkylsilyl, C,-C, alkylsulfinyl, Ci=Cp it
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one (Clerr]

-Cerr]

one to three hal ogen atons, or
substituted

Clerr]-Gerr] al kyl groups or one to three (Jerr]-Cferr] al koxy
gr oups; 30 phenyl substituted with one to three hal ogen atons,
one to three err]-CJerr] alkyl groups, or two CJerr]-Cerr] al koxy
groups, or one CF[err], CN, NJerr],or RFe?rtCF[err]B;
-4- Rlerr] is hydrogen or (Jerr]-Cferr] alkyl; Rl err]
Cerr]-Cerr] alkyl optionally substituted with one to three hal ogen
atons, or alkylsulfenyl, carbo-cl-c 4-a1koxy, carboxy, cr3,
CN, Noz, di(°1'°4 alkyl)amino, RZCF23 or c1 c4
alkanoylamino,
phenoxy optionally substituted with one to three
5 halogen atoms, one or two c1'°4 alkyl groups, one
or two cl-c4 alkoxy groups, trialkylsilyl, CF3’
CN, Noz, or di(cl-c4 alkyl)amino groups, or cl-c4
alkanoylamino,
1~ or 2-naphthyl,
10 pyridyl, furyl, yrrolyl or thiophenyl optionally
substituted with one to three halcgen atoms,
C,~C¢ alkoxy group opticnally substituted with
one to three halogen atoms; or
C,-C. alkenyloxy group optionally substituted with
15 one to three halogen atoms;
Ry is hydrogen or C,-C, alkyl:;
Ry is C,~Cs alkyl optionally substituted with one to
. three halogen atons,
phenyl optionally substituted with one or two
20 halogen, CN, Noz, c1 c4 alkyl, cl--c4 alkoxy
or CF, groups,
2- or 3-thienyl or
2= or 3-furyl:
25
A A A A
Qis Ic-Rm, lt:l—oren, ICI:-NRlaRla, umRu)a,
30 INIRH lNlRls Rys N Ris
C-NRjgR175  C-ARyg, "’*Gj:I[: "‘*<\:II:
N MRy , N NRog ,
35

with one to three hal ogen atons,

al kyl car bonyl oxy group optionally

substituted with

25 one phenyl carbonyl oxy group optionally

one to three
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phenyl optionally substituted with one or two hal ogen, CN, NJerr],

Cerr]-Cerr]

[err]

10

15

20

25

30

35

al kyI

C[err] Clerr] alkoxy or CFlerr] 10 groups,
-5-

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

more phenyl, CN or halogen groups or phenyl

optionally substituted with one to three c1 c3

alkyl, cl-c3 alkoxy, halogen, CN, Noz, cr3 or

NR,,R,, groups:

A is O or 8;

o N

11
12

o

-]

14
15

o

16

18

19

21

is cl-cs alkyl or phenyl:;
is c1 6 alkyl;

and R13 are each independently hydrogen, c1-05
alkyl or when taken together with the atom to
which they are attached may form a 5~ to 7- mem~
bered ring wherein R12R13 represents from 4 to 6
hydrocarbons;

is c.,~-C, alkyl;

1 "4
is hydrogen, cl-c4 alkyl or may be taken together
with either R16 or Rls and the atoms to which they

are attached to form a 5~ to 7-membered ring
optionally substituted with one or two cl-c3 alkyl
groups;
and 217 are each independently hydrogen or cl-c4
alkyl:
is c,-C, alkyl or when taken together with R, g and
the atoms to which they are attached may form a 5-
to 7~ membered ring opticnally substituted with
one or two cl-c alkyl groups;
and Rz are each independently hydrogen or c1 3
alkyl or when taken together may form a ring
wherein ngkzo is represented by =-C=C-C=C-; and
and Rzz are each independently hydrogen or cl-c3

alkyl.
The haloalkylthio, -sulfinyl and -sulfonyl aryl-

pyrrole compounds of the present invention are excel-
lent insecticidal and acaricidal agents. The present
invention provides a method for controlling undesirable

insects and acarina by applying an insecticidally or
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r optlonally substituted with one or nor e
phenyl or phenyl 5 optionally substituted with one
to thre C[e I aIkyI Cerr]-Cerr] al koxy, hal ogen, CN,

NJ:err] R[err]R[err] groups; 10 Ais Oor S

"Rerr] is C[err] Cerr] alkyl or phenyl; 15 Rlerr] is (err]-(err]
al kyl ; 20 R12 and R13 are each independently hydrogen or (Cferr]- C6
al kyl ; R14 and R18 are each indepdndently Cerr]-Cerr] alkyl; 25

Rlerr], Rerr] and R err] are each independently hydrogen or
Cerr]-Cerr] alkyl; and

acaricidally effective amount of a haloalkylthio, -sul-
finyl or -sulfonyl arylpyrrole compound to the breeding
grounds, food supply or habitat of said pests. Pre-
ferred haloalkylthio, -sulfinyl and -sulfonyl aryl-

5 pyrroles have the structural formula IIX

Y
Z W
10 N X
;
(IID
wherein W is S(O)ncrznl,
15 x is phenyl substituted with one to three halogen, CN,
Noz’ CF, or chr B groups;
¥ is €1, Br, crs, CN or S(O)n 2R1.
Z is H, Cl, Br or CF3:
o
20 . . .

R i1s H, CN, CR7 or c1 4 alkyl optionally substituted
with one to three halogen atoms, one. cl alkoxy
group, one cyano, one c1—c6 alkylcarbonyloxy
group, one phenylcarbonyloxy group optionally
substituted with one to three halogen atoms or one

25 cl--c4 alkyl group, one benzylcarbonyloxy group or
one 2-furylcarbonyloxy grecup; and

R, is phenyl optiocnally substituted with one to three
halogen atoms, one or two 01-04 alkyl groups, one
or two cl-c4 alkoxy groups, cra, CN, No2 or

30
RZCFzB.
By the term halogen we intend an atom selec-

ted from the group consisting of F, Cl, Br and I.

Preferred formula II compounds which are
35 especially effective as insecticidal and/or acaricidal

agents are illustrated by formula III and formula IV



30 Rerr], R[err] err] and R[err] are each independently

hydrogem.scshe vms ee aI kyl ; - 6-
prOV|ded “t \H or C[err] Cerr] alkyl, Xis attached to a
carbon at the pyrrole ring nitrogen atom and when Y is
substitut phenyl X and Y cannot be attached to the pyrrole 5 ring.
10 The haloalkylthlo -sul finyl and -sulfonyl aryl pyrrol e
conpounds of the present invention are ~ 8 skcellent insecticidal and
acaricidal agents. The present invention provides a nethod for
control ling undesirabl e insects and acarina by applying an 15
I nsecticidally or

Y U ' Z

Z
\ TS
] NTOR N K
I l
R R
(I1D) (IV)

wherein W is SO cra,
10 X is phenyl substituted with one to three halogen atoms
or CF3;
Y is cl1, Br, crs, CN or sco;ncrs;
Z is H, C1, Br or crsg and

R is H or c,~C, alkyl substituted with one ¢,-C, alkoxy

15 group.
The present invention also relates to novel
haloélkylthio, -=sulfinyl and =-sulfonyl arylpyrrole

compounds having the structural formula V

X
N
R
25
(VIII)
wherein
W 1is S(O)ncrznl;
R1 is H, ¥, Cl, Br, CF2H, CCIZH, CCl1FH, CFS or cc13;

30 n is an integer of 0, 1 or 2;
X is phenyl substituted with one to three halogen,

cl-c3 alkyl, cl—c3 alkexy, cl-c3 alkylthio, cl-c3
alkylsulfinyl, cl-c3 alkylsulfonyl, CN, Noz' CFS'
R,CF,B, R,CO or NR R. groups:

35 B is S(O)n or O:



- 7 - ricidal ffectlve anount of a hal oal kylthio, -sul-
finyl or -su hegﬁ% é% ?ﬁ roel e conpound to the breeding grounds, food
supply or "m E lgest s. Pre- ferred hal oal kyl t hi o,

-sul.finyl an pyrrol es have the structural formula I
“lerr] wherein Wis S(Of[err]CFerr]Rerr]; 15 X is phenyl
substituted with one to three hal ogen, CN, hKIerr], CF[err] or

Rlerr] CF[err] B groups; Yis d, Br~ @ err], CN or
S(O[err]Crerr]Rerr]; Zis H d, Br or CFlerr];
[err] 20 Ris H, CN [err] or err] al kyl optionally substituted

with one to thgee.hal,og err C[err] al koxy group,
one cyano, onehz[é?r% CFérgkzgfkfﬁggFg% group, one

phenylcarbonylB§ylgr§y_pcgptaﬂ.tual,ly1 Cy alkoxy or NR R.?
R is BE or cl--c3 alkyl:;

R5 is H or c1—03 alkyl or R

5 RG is H or c,- c3 alkyl:
Y is H, halogen, CF3, CN, Noz' S(O)nCanl or phenyl
substituted with one to three halogen, C;~C,

alkyl, c.,-C,. alkoxy, C 1~C3 alkylthio, €,-C,

SCO?

i "3
alkylsulfinyl, °1 c3 alkylsulfonyl, CN, Noz, crs,
10 R,CF,B, R,CO or NR, R, groups;
Z is H, halogen or CFy;
o] 9]

R is H, CN, CR7, RSCHNHCRS, CHZSQ,
C,-C, alkyl optionally substituted with one to
15 three halogen atoms,
one tri(cl-c alkyl)silyl,
one hydroxy,
- one cyano,
one or two cl-c4 alkoxy groups opticnally
20 ' substituted with one to three halogen
atoms,
one c1'°4 alkylthio,
one phenyl optionally substituted with one to
three halogen atoms, one to three c1 c4
25 alkyl groups or cne to three cl-c4
alkoxy groups,
one phenoxy group optionally substituted with
one to three haleogen atoms, one to three
alkyl groups or one to three c1 4

4

€17C4
30 alkoxy groups,
one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three c1 c4 alkyl
groups or one to three cl—c4 alkoxy

35 groups,



s tu Sﬁ%&&th one to three hal ogen atons or one

C[erfrIs roup Rlerr] is phenyl optionally substituted
W th on hal ogen atons, one or two CJerr]-Clerr] alkyl
groups, or two (Cerr]-Cerr] al koxy groups, or one CFerr],

"~ CN, hKIerr]. By the term hal ogen we intend an atom sel ec-
ted fromthe group consisting of F, Cd, Br and I. Preferred
formula Il conpounds which are especi &Ply effective as insecticidal
and/ or acari ci dal agents are illustrated by fornula Il and formula IV
[err]

one cl--c6 alkylcarbonyloxy group optionally
substituted with one to three halogen
atons,
one cz-c6 alkenylcarbonyloxy group optionally
5 substituted with one to three halogen
atonms,
one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen
atoms, one to three cl-c4 alkyl groups
10 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,
15 one benzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to
three halocgen atoms, one to three c1 4
alkyl groups or one to three cl-c4
alkoxy groups, or '
20 one 2-furylcarbonyloxy group,
C,-C, alkenyl optionally substituted with one
to three halogen atoms or one phenyl group,
or
C,-C¢ alkynyl optionally substituted with one
to three halogen atoms or one phenyl group:

25
R7 is c1 c6 alkyl or cs-c6 cycloalkyl each optionally
substituted with
one to three halogen atoms,
one hydroxy,
30 one cyano,

one or two C,-C, alkoxy groups optiocnally substi-

1 74
tuted with one to three halogen atoms,
one C,=-C, alkylthio,

one phenyl group optionally substituted with one
35



wherein Wis SO err]CF[err]; 10 X is phenyl substituted with one to three

hal ogen at ons or CF3; Yis d, Br, CF[err], CN or
S(O[err]CFlerr]; Zis H d, Br or CF[err]; and Ris Hor
Cerr]-Clerr] alkyl substituted with one Clerr]-Cerr] alkoxy 15

group. The present invention also relates to novel

hal oal kyl thi o, -sulfinyl and -sulfonyl aryl pyrrole conpounds havi ng
the structural formula V 20 - 11 - [err]

25 wherein Wis S(Oferr]CFerr]Rerr]; Rlerr] is H F, d
Br, Crlerr]H CO[err]H CCLFH, Crlerr] or Cd[err]; n is an integer

0, 1 or 2 Xis phenx} sttl H?d mﬁtq.one to tgﬁ hal ogen,
Jerr]-err] alkyl, ’e["#ﬁ A RxoRPre e v :ﬂc
al kylthio, Cerr]- C[err]adllwwg;idupwlofrq::art]owc -C, alkoxy
al kyl sul fonyl, CH, hK{erbkmdgF gerr], R[err]CF[err]B, err] CO or
NR[err] Rl err] groups; I'S S(O)[err] O Rlerr] is H F,
CF[err]H, Cd PH or BPFethen“‘Y gRPME: PHtd Mse[b@rtrl]t%%lwlth one
Clerr]-Cebr] al koxy or Nd @nded ®allbgen atoms, one to three c,-c,
alkyl groups or one to three cl'cd alkoxy
groups,
one benzyloxy group optionally substituted on the
phenyl ring with one to three halogen atoms,
10 one to three ¢,-C, alkyl groups or one to
three cl-c4 alkoxy groups,
one cl-c6 alkyl carbonyloxy group optionally sub-
stituted with one to three halogen atoms,
one cz-cs alkenylcarbonyloxy group optionally sub-
15 stituted with one to three halogen atoms,
one phenylcarbonyloxy group optionally substi-

tuted with one to three halogen atoms, one to

- three °1'°4 alkyl groups or one to three
1 c4 alkoxy groups,
20 one cl-cs alkoxycarbonyl group optionally substi-

tuted with one to three halogen atoms, or one
to three c1 4 alkoxy groups, or
one bengzyloxycarbonyl group optionally substi-
tuted on the phenyl ring with one to three
25 halogen atoms, one to three C,-C, alkyl
groups or one to three C —c4 alkoxy groups,

1
C.~C_ alkenyl optionally substituted with one to

2 6three halogen atoms or one phenyl group,
C,~Cg alkynyl optionally substituted with one to
30 three halogen atoms or one phenyl group,
phenyl optionally substituted with one to three
halecgen atoms, one to three cl--c4 alkyl groups,
one cs-c12 alkyl group, one to two cl-c4 alkoxy
groups, or one phenoxy, C,~C, alkylthio, tri-
35 alkylsilyl, c,-C, alkylsulfinyl, C,=Cy -
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-9- Rlerr] is Hor (err]-Cerr] alkyl; HRerr] is Hor (err]-Cerr]
alkyl or Rlerr]CO HRerr] is Hor (Jerr]-(ferr] alkyl; Y is H halogen,
CFlerr], CN, NJerr], S(Oferr]CFlerr]R err] or phenyl substituted

wi tth one to three halogen, Clerr]-Cerr] alkyl, Cerr]-Cerr] alkoxy,

Cerr]-Cerr] al kylthio, (err]-Cerr] alkylsulfinyl, (err]-Cerr]
al kyl sul fonyl, CH NJerr], CF[errL Rlerr]CF[err]B, R err]CO or
NR[err]R[err] groups; Z is H, hal ogen Gr EFrerr]; [err]
Cerr]-Cerr] alkyl optionally substituted with one to three
hal ogen at ons, one cyano, one or two CJerr]-(err]

R e B e ik s T
optional |y substituf¥ed NO,, di(C,=-C, alky})aminme RgCFhBcerh@,ofgn atons,
or oneapRenyyPakPRsY! oXy group optionally substituted with
one to three hgl o0eR 2 ol anslfy! SublfEutbE fAeR! Shel £3' firee
5 halogen atoms, one or two cl--c4 alkyl groups, one
or two ¢,~C, alkoxy groups, trialkylsilyl, CF,,
CN, NO,, or di(cl-c4 alkyl)amino groups, or c,-C,
alkanoylamino,
1- or 2-naphthyl, .
10 pyridyl, furyl, pyrreclyl or thiophenyl optionally
substituted with one to three halogen atons,
C,-C¢ alkoxy group optionally substituted with
one to three halogen atoms; or
c,-C, alkenyloxy group optionally substituted with
15 one to three halogen atoms;
Ry is hydrogen or C,-C, alkyl:
Rg’is C,-Cq alkyl optionally substituted with one to
three halogen atons,
phenyl optionally substituted with one or two
20 halogen, CN, noz, cl-c4 alkyl, cl-c4 alkoxy

or CFS groups,

2=~ or 3-thienyl or
2=~ or 3-furyl:;

25
A R A R
o Il [l 1
Qis C_Rlo, C—DRll’ C—NR12R13, P(0R14)a,
C'NR16R1?, c-ane, __—<:I _<\~I[
N N
Rao Rzo
35 B o
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groups or one to three CJerr]-Cferr] al koxy groups; R err] is phenyl
optionally substituted with one to three hal ogen

one to three CJerr]-Cerr] alkyl groups, one or two

Cerr]-Cerr]

“hydrogen or Cerr]-

al koxy groups, or one CF[err], CHor NJerr]; Rerr] is

substituted with one to three halogen atons, or
phenyl optionally substituted with one ¢t %30 hal ogen, CN

NOJerr], (Jerr]-Cerr] alkyl, C[err] Cerr] alkoxy or CF[err] groups;
CN, C[err] Cerr] alkyl optionally substituted with one

[err]
or nore

substituted with on

at ons,

Clerr] alkyl; Rerr] is (err]-Cerr] alkyl optionally

A0 G e A0 R b larbae oS [Sne las,,

hal ogen, CH, NJ err porerphenylor CNRcsr Hajogen groupss orAphkedylor S; Rlerr]
i_s (13% er f] -Qerr] al lopti¥nali§" Yubstitutea witd Ydd td Yde a'é@d '

10

15

20

25

30

35

alkyl, °1 3 alkoxy, halogen, CN, Noz, CP cr

anznzz groups:
A is O or 8;

R is ¢

10 1~%¢ alkyl or phenyl:;
R,, is Cc,~C

11 17Cg 3lkyl:
Rlz and R:'_3 are each independently hydrogen, cl cs
alkyl or when taken together with the atom to
which they are attached may form a 5~ to 7- menm-

3

bered ring wherein R12R13 reprsents from 4 to 6
hydrocarbons;

Ry, is C,~C, alkyl;

Rls is hydrogen, cl-c4 alkyl or may be taken together
with either R16 or R18 and the atoms to which they
are attached to form a 5~ to 7-membered ring

. optzonally substituted with one or two cl-c3 alkyl
groups;

Rls and R17 are each independently hydrogen or cl-c4
alkyl;

R18 is cl-c4 alkyl or when taken together with R15 and
the atoms to which they are attached may form a 5-
to 7- membered ring optionally substituted with
one or two cl-c3 alkyl groups;

ng and Rzo are each independently hydrogen or cl-c3
alkyl or when taken together may form a ring
wherein Ri9R5p is represented by -C=C-C=C=-; and

R21 and Rzz are each independently hydrogen or cl-c3
alkyl:;

provided that when R is H or cz'cs alkyl, X is attached

to a carbon atom adjacent to the pyrrole ring nitrogen

atom; and when Y is substituted phenyl, X and Y cannot
be attached to the pyrrole ring at positions two and

three.
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Rlerr] and Rl err] are each independently hydrogen or CJerr]-Cferr] alkyl;
Rlerr] and R err] are each independently Cerr]-Cerr] alkyl; Rerr],

Rlerr] and Rlerr] are each independently hydrogen or CJerr]-ferr] alkyl;
and Rlerr], Rerr], Rerr] and Rerr] are each independently hydrogen or
“Cerr]-Cerr] al kyl; provided that when Ris Hor (err]-Cferr] alkyl,
X is attached to a carbon atom adjacent to the pyrrole ring nitrogen atom
and when Y is substituted phenyl, X and-Yidamnot be attached to the pyrrole
ring at positions two and three.

- 14 - CBrtain haloalkylsulfonyl arylpyrrole com

pounds of fornmula I, wherein Wi &CﬁﬁerLLR[ ! Y, Z and R are
H and X and R[err] are §§rHE§ErPBé8‘§BE & &r pyrrole SPRT be

Fr epalr edVIby repéunhdg of soyhmathymyl whakein W 1sabb¥bn‘;hf Qnyl, «zom@umd of
ormul a

are as descri b3E®aBovB%i £n28P ReaBFe18® hgﬁSLhBP&r‘88H|v§?§ﬂfx Rerr]
anm noacet al deh¥demay( Seeprkp&iedr by reactingl anasryiethynyilyhailloe

appropriately gy¥Reikh¥e6yl compound of formula vI

(IX>

wherein X and R, are as described above with at least

10 one molar equivalent of an aminoacetaldehyde di(cl-c4
alkyl) acetal to give the appropriately substituted
{{c=[(haloalkylsulfonyl)methylene]benzyl}aminoc}acetal~-
dehyde di(°1'°4 alkyl) acetal of formula VII. The
formula VII intermediate is then reacted with excess

15 trifluoroacetic acid to give the appropriately substi-
tuted 3-~haloalkylsulfonyl-2-arylpyrrole of formula
VIII. The above reaction scheme is shown below in Flow
Diagram I.

20
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35



{{[err]-[(haloalkyIsulfonyl)nethylene]benzyl)aﬁino)acetal- dehyde

di(Cerr]-Cerr] alkyl) acetal of formula VII. The formula VII
intermediate is then reacted with excess 15 trifluoroacetic acid to give
. the appropriately substi - tuted 3-hal oal kyl sul fonyl -2-aryl pyrrol e of
formul a VII1. The above reaction schene is shown below in Fl ow
D agram | . 20 25 30 35 '
..15_

FLOW DIAGRAM I

5
(vi)
10 /soacraR1
/CH
X-C/
\
N-CHoCHLO0-(C,-C4 alkyld]I,
15
(vil)
lCF3C00H
20 SO0,CF R,
/I \\
N X
|
H
LARR
0s ( )
Certain haloalkylthio arylpyrroles of formula
I may be prepared by reacting a 2-arylpyrrole compound
with an excess of a haloalkylsulfenyl chloride compound
and at least one molar equivalent of a base to give the
30

appropriately substituted 5-haloalkylthio-2-arylpyrrole
compound of formula IX. This reaction may be illus-
trated as follows:

35



FLOW DI AGRAM |
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5 [err]

_16—

é{iﬁ&\\ + CISCF‘ERl + Base —> / \
X X

R,FoCS N
1
H )

(1x)

wherein X and R, are as described for formula I above.

Preparation of N-substituted formula I
haloalkylthio, =-sulfinyl and -sulfonyl arylpyrrole
compouﬁds can be achieved by reaction of the appro-
priately substituted formula I haloalkylthio-, -sul-
finyl or -sulfonyl arylpyrrole having R as hydrogen
with an alkylating or acylating agent in the presence
of an alkali metal alkoxide or hydride. For example, a
formula I haloaikylthio, -sulfinyl or -sulfonyl aryl-
pyrrole, wherein R is hydrogen and W, X, ¥ and Z are as
described for formula I above, is reacted with an
appropriate alkylating agent such as a c,-C, alkyl-
halide in which the alkyl group is straight or branched
and is optionally substituted with from one to three
halogen atoms, one hydroxy, one cyano, one Cl-c4
alkoxy, one ¢,-C, alkylthio, one phenyl group, option-
ally substituted with from one to three halogen atoms,
or one benzyloxy group, optionally substituted with
from one to three halogen atoms, and an alkali metal
alkoxide such as sodium or potassium t-butoxide. This
reaction provides a haloalkylthio, -sulfinyl or -sul-
fonyl arylpyrrole having the same substituents as the
starting material, but in addition is substituted on
the nitrogen with a Cl—c6 alkyl group optionally
substituted as described above. This reaction may be
illustrated as follows:



25 Certain hal oal kylthio aryl pyrroles of formula I

may be prepared by reacting a 2-aryl pyrrole conpound W th an excess
of a hal oal kyl sul fenyl chloride conpound and at | east one nol ar
equi valent of a base to give the 30 appropriately substituted
5- hal oal kyl t hi o- 2-aryl pyrrol e conpound of forrmula I X This reaction
may be il us- trated as foll ows: 35
- 16 - - 17 -
X X
Y W Y W
alkylhalide, KO-t-Bu
5 N N
z T
H R

wherein W, X, Y and Z are as described for formula I
above and R is C,-C, alkyl optionally substituted as
10 described above. In a similar reaction cyanogen
bromide is substituted for the alkylhalide and yields
the formula I haloalkylthio, =-sulfinyl or -sulfonyl
arylpyrrole having a carbonitrile, rather than an alkyl
group, on thé nitrogen.
15 Advantageously, the above-described alkyl-
ation procedure of the formula I haloalkylthio, =-sul-
finyl or -sulfonyl arylpyrrole compounds, in which R is
hydrogen may also be applied to the preparation of
fermula I haloalkylthio, =-sulfinyl or -sulfonyl aryl-
pyrroles having an N—C3—C6 alkenyl or N--C3--C6 alkynyl
substituent. This N-substitution is obtained by simply
substituting a C3—C6 alkenyl halide or C3--C6 alkynyl
halide for the C_ -C_ alkyl halide in the above-

1 76
described reaction.

20

In a similar manner, preparation of N-
acylated haloalkylthio, =-sulfinyl or sulfonyl aryl-

25

pyrrole compounds may be achieved by the reaction of
an appropriately substituted formula I haloalkylthio,
-sulfinyl or -sulfonyl arylpyrrole wherein R is hydro-

30 gen with an acylating agent in the presence of an

alkali metal alkoxide. Acylating agents such as C,~C¢

alkyl or C,-C, alkenyl acid chloride, substituted Cl—C6

alkyl or C,~Cq alkenyl acid chloride, benzoyl chloride,
substituted benzoyl chloride, phenylchloroformate,

substituted phenylchloroformate, Cl--c6 alkyl or C2—C6

alkenylchloroformate, substituted C,-C¢ alkyl or C,-Cg

35



[err] (1'X)
wherein X and R err] are as described for fornula | above. 10

Preparati on of N-substituted formula I hal oal kyl t hi o, -sulfinyl and
-sul fonyl arylpyrrole conpounds can be achi eved by reaction of the

. appro- priately substituted formula |I hal oal kylthio-, -sul-

finyl or -sulfonyl arylpyrrole having R as_hydrogen 15 with an
al kyl ating or acylating agent in the presefée™ of an al kali netal
al koxi de or hydride. For exanple, a formula | hal oal kyl t hi o, .
-sul finyl or -sulfonyl aryl- pyrrole, wherein Ris hydrogen and W X,
Y and Z are as described for formula | above, is reacted with an 20

appropriate al kyAlkamig Ayaxo LR ey, Aguhsityad |carkamoyl chlorideide
in which the al kia mm;@e sidaivihterfl dfe\Chethe reactféhigapntdonally

substituted wth fro . halogen atons, one hydroxy, one
cyano, one {errj %ﬁ%g ed as*%ﬁﬁiﬁ&ﬁ'one Clerr]-derr] alkylthio, one

phenyl group, option- ally substituted with fromone to three hal ogen
at ons, 5 Or one benzylaxy group, Qptionally substituted wigh from
one to three hal ogen atWns,| and an algall met al al koxi de| sugh as
sodi um or potassiumt-bu e. ti oyl des
hal oal kyl t hi o, -sulfinyl sul? én‘ =Y foﬁ§ﬁﬂ9 %ﬂﬁ?ﬁ# ¥$ LAY t he sane
substituents as the arting material, but in addItIO substituted
on t he nitrogen mlth]a Cerr]-Cerr] aIkyI group optﬁona]ly

H . : 0=C-R,

10

wherein ¥ is halogen, W is an alkali metal and W, X, Y,
Z and R, are as described hereinabove for formula I.
N-substituted formula I haloalkylthio,
~sulfinyl and -sulfonyl arylpyrrole compounds wherein R
is CHZSQ may be prepared by reaction of the appropria-
tely substituted formula I haloalkylthio, -sulfinyl or
-sulfonyl arylpyrrole having R as chloromethyl with an
alkali metal salt of an SQ compound in the presence of
a~base. For example, a formula I haloalkylthio,
-sulfinyl or =-sulfonyl arylpyrrole, wherein R is
chloromethyl and W, X, Y and Z are as described for
formula I above, is reacted with sodium dimethyldithio-~
carbamate dihydrate and a base such as sodium hydro-

15

20

xide. This reaction provides a haloalkylthio, -sul-

finyl or -sulfonyl arylpyrrole having the same sub-
25 stituents as the starting material, but in addition is
substituted on the nitrogen with a methyl dimethyl-
dithiocarbamate group. This reaction may be illus-

trated as follows:

30

35



substituted as described above. This reaction may be Il lustrated as

follows: 35 - 17 - [err]
wherein W X, Y and Z are as described for formula I above and R is
Cerr]-Clerr] alkyl optionally substituted as 10 descri bed above. 1In a
"simlar reaction cyanogen brom de is substituted for the al kyl halide
and yi el ds the formula | hal oal kylthio, -sulfinyl or -sulfonyl

aryl pyrrole having a carbonitrile, rather a®han an al kyl group, on the
nitrogen. 15 Advant ageously, the above-described al kyl -

ation procedure of the formula | hal oal kylthio, -sul- finyl or

-sul fonyl aryl pyrrole conmpounds, in which Ris

b S

Y. u i
+ NaDH + (CH3)oNCS+*Na+2H,0
N

Z
CH,C1

[l
S
wherein W, X, Y and 2 are as described for formula I
above.

The compounds of the present invention are
effective for controlling insects and acarina. These
compounds are also effective for protecting growing or
harvested crops from attack by the above-said pests.

In practice generally about 10 ppm to 10,000
ppm-and preferably 100 ppm to about 5,000 ppm of a
formula I compound, dispersed in water, or aﬁother
inexpensive liquid carrier, is effective when applied
to the plants, the crops or the soil in which saiad
crops are growing to protect said crops from attack by
insects and acarina.

The formula I compounds of this invention are
also effective for controlling insects and acarina,
when applied to the foliage of plants and/or to the
soil or water in which said plants are growing in
sufficient amount to provide a rate of from about 0.100
kg/ha to 4.0 kg/ha of active ingredient.

While the compounds of this invention are
effective for controlling insects and acarina when
employed alone, they may also be used in combination
with other biological chemicals, including other
insecticides and acaricides. For example, the formula
I compounds of this invention may be used effectively



hydrogen may al so be applied to the preparation of formula |

hal oal kyl thio, -sulfinyl or -sulfonyl aryl- 20 pyrrol es having an
NCerr]-Clerr] alkenyl or NNC[err]-Clerr] al kynyl substituent. This
N-substi‘tution is obtained by sinply substituting a CJerr]-(err]

“al kenyl halide or (Jerr]-Cerr] alkynyl halide for the (Jerr]-(err]
al kyl halide in the above- descri bed reaction. 25 In a
simlar manner, preparation of N ~ §8yrated hal oal kyl t hi o, -sul finyl
or sul fonyl aryl- pyrrol e conpounds nmay be achi eved by the reaction
of an appropriately substituted fornula | hal oal kyl thi o,

O p 2l B lnBeYbRY 6eOkEnliGetiba it n Wilogpnites, S0AH " 2N

acyl ating agent in resence o
Acyl ati ng agenFthﬁchP¥§3€P€PFF5€[§PFFamldlnesalFyﬂoannspoﬂrpydpaﬂj

al kenyl acid chhgbbsig, aumabehub dusﬁaﬁﬁand the 3kkwl, or Clerr]-Clerr]
g substi tuted benzoy

al kenyl acid chloride, zoyl
chloryde, phenylchlorofo§ﬁ§t§ mggundssBSSFPFUPEHeBﬁéﬁﬁlEﬁWoPSfGP#Ete
Clerr]-Cerr] mhkgtedra@[emn}sitéab}e concentiriteyl, Cciflowablenebacen~

S5 e S Erkag) oE paREYo A pEVERER BbEER ren 4PBERS, KitH ori ae

and the |ike n¥ytes eﬁpP§99§ syhkablecppiarnaglyent, generally in
situ, and then applied as a dilute spray. 8Said com-

pounds may also be formulated in dry compacted gra-
nules, granular formulations, dusts, dust concentrates,
suspension concentrates, microemulsions and the like
all of which lend themselves to seed, soil, water
and/or foliage applications to provide the requisite
plant protection. 8Such formulations include the
compounds of the invention admixed with inert, solid or
liquid diluents.

For example, wettable powders, dusts, and
dust concentrate formulations can be prepared by
grinding and blending together about 25% to about 85%
by weight of formula I compounds and about 75% to about
15% by weight of a solid diluent such as bentonite,
diatomaceous earth, kaolin, attapulgite, or the like,
1% to 5% by weight of a dispersing agent such as sodium
lignosulfonate, and about 1% to 5% by weight of a
nonionic surfactant, such as octylphenoxy polyethoxy
ethancl, nonylphenoxy polyethoxy ethanocl or the like.

A typical flowable liquid can be prepared by
admixing about 30% to 90% by weight of a gelling agent
such as bentonite, 2% to 5% by weight of a dispersing
agent such as sodium ligosulfonate, about 1% by weight
of polyethyleneglycol, and about 40% to 60% by weight
of water.

A typical emulsifiable concentrate can be
prepared by dissolving about 15% to 70% by weight of
the active ingredient in about 85% to 30% by weight of



illustrated as follows: [err] 10 wherein Y is hal ogen, Wis an

al kali metal and W X, Y, Z and R[err] are as described herei nabove
for formula I. N-substituted formula |I hal oal kyl t hi o,
~-sul.ffinyl and -sul fonyl arylpyrrole conpounds wherein R is CHerr]SQ
may be prepared by reaction of the appropria- 15 tely substituted
formula | hal oal kylthio, -sulfinyl or -sul fonyl arylpyrrole having R
as chloromethyl with an al kali metal2ilsadt of an SQ conpound in the
presence of a base. For exanple, a forrmula | hal oal kyl thi o,

-sul finyl or -sulfonyl arylpyrrole, wherein Ris 20 chl oronet hyl and W
X, Y and Z are as descri bed _for formula | above, is reacted with

sodi um di net hyBdSedvent such ag sophorene,dtedsent dutdde aaldie=as sodi um
hydr o- xisd.avethmumcumw«aqvm Y Qﬁ'yle)ﬂlt Riohometitlyl

finyl or -sulf | _aryl havi stituents as the
starting materlg Ty %rp* o ers‘&?bggeﬁfggdﬂ?“tthé’ |tt°r ogen
with a nethyl &knmbyhpeight Of @i mhmdoaﬁ.bam@ag:m}t sTichs ascaxt i on may be-
i1l us- t a3kydphenbiy Piyetndty alcohol.

Some of the examples provided by way of
illustration below utilize the schemes illustrated
above and others provide a means for preparing other
compounds of the invention which are not specifically
described hereinabove. The invention is not to be
deemed limited thereby except as defined in the claims.
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wherein W X, Y and Z are as described for formula | above.
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EXAMPLIE 1
Preparation of a- Trifluoromethvl)sul fonyl jmethyl -
enelbenzvl Jaminol)acetaldehvde diethvl acetal

(:__:>—-czc—snacr3 + HgNCH,CH(OC Hgdp ——>

80,CFg
CH

C ET—CHaCH(.OCEHs)a

H

A solution of phenylethynyl trifluoromethyl-
sulfone (2.43 g, 0.0104 mol) in ether is cooled to 5°C,
treated with a solution of aminoacetaldehyde diethyl
acetal (1.38 g, 0.0104 mol) in ether, stirred overnight
at room temperature and concentrated in vacuo to obtain
the title product as a red syrup (3.76 g) which is
identified by NMR spectral analysis.

Following the above procedure, but substi-
tuting the appropriate substituted phenylethynyl
trifluoromethylsulfone for phenylethynyl trifluoro-
methylsulfone yields the following compounds.



The conpounds of the present invention are effective for controlling

i nsects and acarina. These conpounds are also effective for protecting
growi ng or harvested crops fromattack by the above-said pests.

In practice generally about 10 ppmto 10,000 ppm and preferably 100 ppmto
about 5,000 ppmof a forrmula | conpound, dispersed in water, or another

i nexpensive liquid carrier, is effective when applied to the plants, the
crops or the soil in which said crops arggrowing to protect said crops
fromattack by insects and acari na. The formula | conpounds of
this invention are also effective for controlling insects and acarina, when
applied to the foliage of plants and/or to the soil or water in which said
plants are growing in sufficient anount to provide a rate of from about
0.100 kg/ha to 4.0 kg/ha of activeingredi gf0aCF3 Wil e the
conmpounds of this invention ar effectlve r controlling insects and
acari na when enpl oyed al one, t be used in conbination with

ot her bi ol ogi cal chem cals, incl er insecticides and acaricides.
For exanple, the fornmula | conpou of tNrSHtmNemnéHy1anay be used

effectively | in conjunction or
conbi nati on with phosphates, carba- H
1. M
H 4-CH3
10 H 4-CN
H 4-Br
H 4—CF3
H 4-C(CH,) 5
3-Cl 4-Cl
15 H 4-F
H 4-Cl
EXAMPLE 2
Preparation of 2-Phenvl-3-[(trifluoromethvl)sulfonvli-
20 pyrrole
S0,CF
2~"3 50,CF4
CH
@__</ + CFaC00H — [/ \
N-CH,CHC(OC,Hg) 5 N
25 l l
H H

{{a={[(Trifluoromethyl)sulfonyl]methylene}~
benzyl)amino}acetaldehyde diethyl acetal (3.3 g,
0.009 mol) is treated with trifluoroacetic acid
30 (15 mL), stirred overnight at room temperature, concen-
trated in vacuo, and chased with ethyl acetate to
obtain a brown oil. Flash chromatography of the oil
using silica gel and a 1:4 ethyl acetate/hexanes
solution gives a brown solid. The solid is triturated
35 in hexanes, filtered and air dried to give the title



mat es, pyrethroids, formam di nes, chlorinated hydro- carbons,

hal obenzoyl ureas and the |ike. The conpounds of the invention
may be for- nulated as enul sifiable concentrates, flowable concen- trates,
~or wettable powders which are diluted with water or other suitable polar
solvent, generally in situ, and then applied as a dilute spray. Said com
pounds may al so be fornulated in dry conpacted gra- nules, granular
formul ati ons, dusts, dust concentrates,-spgpensi on concentr at es,

m croenul sions and the like all of which Iend thensel ves to seed, soil,

wat er and/or foliage applications to provide the requisite plant
protection. Su ngwagﬂzgic)s i ncl_.yde the conpounds Q; the i nvention

admi xed with i fert, solid%r-af GAldadi(luéd g, mp 116°-1185c)exnarmie.is
wet t abl e powdeAdengidiied duyd T a@acéﬁm@me shecad! !;?%%Sbl can. be prepared
by grinding and bl endi ngrtoqg_%% %gout 25% t 0 about 0 ys\ﬁtﬁ‘ght of
formula | conpounds and about b £5CaBEAV e BrespdNEieghbudf wsisg ittheli | uent
such as bentonPPBF°RF&FG#§&E@M@S¢Q¢MM§dkaqme{(ﬁfi@@ﬁbﬁbh@th??&%@ﬁ-like’ 1%
t o 5% byswei ghfoair1amditshye s t s _sodi.um |.i gnosuffénate, and
about 1% to 5% béi’v\gi ght?@gf aeq%gﬁl?ggi}gﬁ.lg&rgf}§8?§ﬁgfieg]¥9ﬁ aslig&hyilphenoxy

pol yet hoxy et haREF3Ingtelisetbey Ipdilpwinaxgompbands.or the | i ke.

A typical flowable |iquid can be prepared by adm xi ng about 30%to 90% by
wei ght of a gelling agent such as bentogigt ¢ 2% to 5% by weight of a

di spersi ng agent such as sodium |igosulfofat & about 1% by wei ght of

pol yet hyl enegl ycol , and about 40@6tﬂ % by meLght of water. A
typi cal 1enul si fiabl e concentrate c dyby dissol ving about 15%to
70% by wei ght of the active ingredi 85% to 30% by wei ght of

H
M R mpoc
15 H 4-CH, 101-103
H 4~-CN oil
H 4-Br 87-89
H 4~CF, semi-solid
) H © 4-C(CH;) , 116-118
20 3-Cl 4-C1 semi-solid
H 4-F 120.5-124.5
H 4-C1 87-90
25
30
35 This Sheet Has Been Replaced




- 21 - a solvent such as isophorone, toluene, butyl cello- solve, nethyl
acetate, propylene glycol nononethyl ether, or the |ike and dispersing
therein about 1% to 5% by wei ght of a nonionic surfactant such as an

al kyl phenoxy pol yet hoxy al cohol . Sone of the exanpl es provided by
way of illustration below utilize the schenes illustrated above and others
provide a neans for preparing other conpounds of the invention which are
not specifically described herei nabove~ 3lge-i nvention is not to be deened
linmted thereby except as defined in the clains.
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XAMPIE 3
Preparation of ~Methoxy—a— trifluoromethyl)sul-

fonvlimethvlenelbenzvliaminolacetaldehyvde diethvl
acetal

S0,CF,
/
H,CO &

10 '
T-caacu(ocans>2

H

A solution of 4'-methoxy-2-[(trifluoro-
methyl)sulfonyl Jacetophenone (6.0 g, 0.021 mol) in
toluene is treated with aminoacetaldehyde diethyl
acetal (2.8 g, 0.021 mol), heated at reflux overnight
with removal of water, and concentrated in wvacuo to
obtain the title product as an oil. This o0il is used
in Example 4 without further purification.

15

20

EXAMPLE 4
Preparation of 2-{p-Metho henyl)-3-[(trifluoro-

methyl)sul fonyl]lpyrrole

25
S0,CF,

CH

N

+ CFaC00H ——

I—Z

S0,CF,

7\

N
| 0CH,

35 H



EXAMPLE 1 Preparation of {{[err]-{[(Trifluoronethyl) sulfonyl]nethyl-
ene) benzyl } am no) acet al dehyde di et hyl acet al 5 [err]

A sol ution of phenyl ethynyl trifluoronethyl- sul fone (2.43 g, 0.0104
mol) in ether is cooled to 5[err]C treated with a solution of

am noacet al dehyde di et hyl 15 acetal (1.38 g, 0.0104 nol) in ether,
stirred overni ght at roomtenperature and concentrated in vacuo to
obtain the title product as a red 3grdp (3.76 g) which is

i dentified by NWR spectral anal ysi s. Fol | ow ng t he above
procedure, but substi - tuting the appropriate substituted

phentabyml " i e epdaiens LD b, L g
trifluoroacetic acid (20 mL), stirred for several hours
at room temperature, concentrated in vacuo and chased
with ethyl acetate to obtain an o0il. Flash chromato-

5 graphy of the oil using silica gel and a 1:4 ethyl
acetate/heptane solution gives a yellow semi-solid.
Recrystallization of the semi-so0lid gives the title
product as a yellow solid (0.88 g, mp 138.50-140.5°C)
which is identified by 1oMMR and 13onmr spectral

10 analyses.

EXAMPLE 5

Preparation of 5-Bromo-2-(p-chlorophenvyl)-3-[ {tri-
fluoromethyl)sul fonvl rrole

15
S0,CF, S0,CFqy

/\

Cl

I—Z

20

A solution of 2-(p-chlorophenyl)=-3-~((tri-
fluoromethyl)sulfonyl]pyrrole (1.0 g, 0.00323 mol) in
chloroform is cooled, treated with a solution of
bromine (0.52 g, 0.00323 mol) in chloroform, stirred at

25 room temperature overnight, diluted with chloroform,
washed with water and brine, dried over anhydrous
magnesium sulfate and concentrated in vacuo to obtain a
dark syrup. Flash chromatography of the syrup using
silical gel and a 1:5 ethyl acetate/hexanes solution

30 gives the title product as an off-white solid (0.31 g,
mp 73°—76°C) which is identified by 1HNMR spectral
analysis.

35
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EXAMPIE 6

Preparation of 5-Chloro-2-(p-chlorophenyl)-3-[{tri-
fluoromethyl)sulfonyl lpyrrole

S0,CF 4 SO,CF 4

N Cl N
| Cl | cl
H H '

A solution of 2-(p~chlorophenyl)-3-((tri-
fluoromethyl)sulfonyllpyrrole (1.0 g, 0.00323 mol)} in
acetic acid is treated with thionyl chloride (0.43 g,
0.00323 mol), stirred for 30 minutes, poured into water
and decanted to obtain a residue. The residue is
dissolved in ethyl acetate and the organic soclution is
washed with brine, dried over anhydrous magnesium
sulfate and concentrated in vacuo to obtain a dark
syrup. Flash chromatography of the syrup using silica
gel and a 1:5 ethyl acetate/hexanes solution gives the
title product as a yellow solid (0.43 g, mp 1090—112°C)
which is identified by LaNMR spectral analysis.

Following the procedures of Examples 5 and 6,
but substituting the appropriately substituted 2-
phenyl-3-[ (trifluoromethyl)sulfonyl]pyrrole for 2-(p-
chlorophenyl)-3-[ (trifluoromethyl)sulfonyl]pyrrole and
using one or two egquivalents of halogenating reagent

yields the following compounds.



EXAMPLE 2 Preparati on of 2-Pheny|-3-[(trif|uorongggyl)sulfonyl]- 20
pyrrol e [err] SQ2

({Lerr]-(LCTrifluoromethyl)sul fonyl Imethyl ene)- 0.009 ml) is
_benzyl) dm no) acet al dehyde di et yd gg (15-nL)’ stirred overnight at room
‘treated with trifluoroacetic aci _ ' . | acetate
trated in vacuo, and chased with ethyl a .
tenperature, concen- i h chr orategraphy of the oil usi ng
to obtain a brown oil. Flas /ﬁ r nes ? sol ution gives a brown
silica gel and a 1:4 ethyl acetatelhexa h s, filtered and air dried to
solid. The solid is triturated 35 i n hexanes,
give the title .
X SOECF3
R ¥
y M
: '
H
X Y L M mp°c
Br Br H 4-C1 149-150
Cl Cl H 4-C1 140~143
10 Br Br H 4-F 167-169
Br Br 3-C1 4~C1 148-~149
Br Br H 4—CH3 183.5-185
Ccl cl 3-C1 4-Cl 147-149
Br Br H 4~CN 214-217
15 H Br H 4-CN syrup
Ccl o} H 4--CH3 170-171
Br Br H H 158 (dec)
Br - Br H 4~Br . l46-148
Br Br H 4--CF3 208-211
20 cl cl H 4-Br 126-129
Br Br H 4—C(CH3)3 195.5—196.5
Br Br H 4-OCH3 138.5-150
25 EXAMPLE 7
Preparation of 5—(n-Chloronhenvl)—4—r(trifluoromethvl)—
sulfonyl lpyrrole—2-carbonitrile
S0,CF, S0,CF4
30
/ \ _— !\
N NC N
| Cl | Cl
H H
15 A solution of 2-(p—chlorophenyl)-3-[(tri~

fluoromethyl)sulfonyl]pyrrole (0.9 g, 0.00291 mol) in



- 24 -

which is i
Fol l owi ng the ab
substituted (([e
fonyl ] met hyl ene)

product as a tan solid (1.65 g, np 116[err]-118[err] Q)
dentified by [err] HNWMR and [err] CNMR spectral anal yses.
ove procedure, but using the appropriately
rr]-{[(trifluoronmethyl)sul- 5

benzyl)anino)acetaldehxg%g(ﬁenhyl acetal yields the
nds. [err] 10 H
H 4- CN oi
87-89 H 4- CF3
H 4-C(CH3) 3 116-118

acetonit%%quaglé%3¥%d, treated witﬂ%chkggqﬁylfétgi
isocyanate (0.66 g, 0.00465 mol) under nitrogen,
stirred overnight at room temperature, cooled, treated
with dimethylformamide (1.06 g, 0.0145 mol), stirred at
room temperature for five hours, poured into water and
extracted with ether. The combined organic extracts
are washed with brine, dried over anhydrous magnesium
sulfate and concentrated in vacuo to obtain a dark

syrup. Flash chromatography of the syrup using silica
gel and a 1:3 ethyl acetate/hexanes solution gives a
pale yellow syrup which is placed ontc a silica gel
plate and eluted with a 1:3 ethyl acetate/hexanes

- solution to give the title product as a waxy solid (mp

1120-122°C) which is identified by LaNMR spectral
analysis.

EXAMPIE 8

Preparation of 3-Bromo-5-(p-chlorophenyl)-4-{{(tri-
fluoromethvl)sul fonyl rrole-2-carbonitrile

S0,CFy Br §0,CF 4

I\ v8rp — [l \
N

N
| cl | C1
H H

NC

A solution of 5-(p-chlorophenyl)-4-[ (tri-

fluoromethyl)sulfonyl]}pyrrole-2-carbonitrile (0.87 g,

foll ow ng conpou
4-CH err] 15
H - 4- Br
sem -solid
3-d 4-C
120.5-124.5

5

10

15

20

25

30

35

0.0026 mol) in dioxane is cooled, treated with bromine
(0.46 g, 0.00286 mol), stirred at room temperature for
two hours, treated with additional bromine (0.21 g,
0.0013 mol), stirred overnight at room temperature,
poured into water and extracted with ethyl acetate.
The combined organic extracts are washed with water,
saturated sodium meta-bisulfite solution and brine,
dried over anhydrous magnesium sulfate and concentrated



25

30

EXAMPLE 3
fonyl ] net hyl ene}benzyl } am no} acet al dehyde di et hyl acetal 5

[er]r

10

15

20

30

35

35 - 25 -
Preparation of {{p-Methoxy-[err]-{{(trifluoronethyl sul-

-~ 30 -~

in vacuo to obtain a yellow syrup. Flash chromato-
graphy of the syrup ﬁsing silica gel and a 1:4 ethyl
acetate/hexanes solution gives the title product as a
tan solid (0.27 g, mp 170°-185°C) which is identified
by 1aNMR spectral analysis.

EXAMPLE 9
Preparation of 2,3-Dibromo-5-(p-chlorophenyl)-1-
(ethoxymethyl) -4~[ (trifluoromethyl)sulfonyljpyrrole

/ \ + CICHnOC,Hg + (CHg)4CO™K*

N
1
H Cl
Br SOE[:Fa

+  Nal ——s !/ \

N
. | C1
CHR0CHg -
A solution of potassium tert-butoxide
(0.62 g, 0.0055 mol) in tetrahydrofuran is treated with
2,3~dibromo-5-{p~chlorophenyl)-4~[ (trifluoromethyl)sul-
fonyllpyrrole (2.34 g, 0.005 mol), stirred for 15
minutes, treated with sodium iodide (0.82 g,
0.0055 mol), stirred for five minutes, treated with a
solution of chloromethyl ethyl ether (0.52 g,
0.0055 mol) in tetrahydrofuran, stirred at room temper-
ature for several hours, poured into water and ex-
tracted with ether. The combined organic extracts are
washed with water and brine, dried over anhydrous
sodium sulfate and concentrated in vacuo to give an

orange oil. The oil is slurried in hexane and filtered
to obtain the title product as a pale yellow solid
(1.95 g, mp 133°-135°C) which is identified by 'HNMR

and 19FNMR spectral analyses.



A solution of 4'-nmethoxy-2-[(trifluoro- 15 met hyl ) sul f onyl ] acet ophenone

(6.0 g, 0.021 nmol) in toluene is treated wth am noacet al dehyde

di et hyl acetal (2.8 g, 0.021 nol), heated at reflux overnight

with renmoval of water, and concentrated in vacuo to obtain the title
product as an oil. This oil is used 20 in Exanple 4 wthout further
purification. ' EXAMPLE 4 Prepar ati on
of 2-(p-Methoxyphenyl)-3-[(trifluoro- ~ 31 “met hyl ) sul fonyl ] pyrrol e 25
[err] .

Following the above procedure, but substi-
tuting bromoacetonitrile for chloromethyl ethyl ether
yields 2,3-dibromo-5-(p~chlorophenyl-4-[ (trifluoro-
methyl)sulfonyljpyrrole-l-acetonitrile, mp 191.5°-
193.5°%.

EXAMPLIE 10
Preparation of N-(hvdroxymethvyl)acetamide

10 0 ) 0 0

CHaCNH; +  H-C-H ————> CH3CNHCHZOH

Acetamide (200 g, 3.4 mol) is added to a
solution of potassium carbonate (20 g, 0.144 mol) in an
aqueous formaldehyde solution (274 g, 37%, 3.4 mol).
The reaction mixture is heated to 75°C, stirred for 3
1/2 hours at room temperature, quenched with dry ice,
diluted with acetone, dried with anhydrous sodium
sulfate and filtered. The filtrate is dried with
anhydrous sodium sulfate, filtered and concentrated in
vacuo to give the title product as an oil (309 g) which

is identified by 1HNMR spectral analysis.

15

20

EXAMPLE 11

Preparation of N~(hydroxymethyl)acetamide acetate

25 (ester)

I i
CHCNHCH,O0H + (CH3C),0 ———>  CH3CNHCH,OCCH,
Acetic anhydride (25 g) and pyridine (10
30 drops) is added to N-(hydroxymethyl)acetamide (9 g,
0.1 mol). The reaction mixture is stirred overnight at

room temperature, concentrated in vacuc and chased with

xylene to give the title product as an oil (11.9 g,
0.9 mol) which is identified by 1HNMR spectral
35 analysis.



OCH3 35 - 26 -

The oil obtained in Exanple 3 is treated with trifluoroacetic acid
(20 mL), stirred for several hours at roomtenperature, concentrated
in vacuo and chased with ethyl acetate to obtain an oil. Flash
chromato- 5 graphy of the oil using silica gel and a 1:4 ethyl

acet at e/ hept ane sol ution gives a yellow sem -solid. Recrystal lization
of the sem-solid gives the title - pRoduct as a yellow solid (0.88 g,
np 138.5[err]-140.5[err] O which is identified by [err] HNVR and -
[err] CNWMR spectral 10 anal yses. EXAMPLE 5

Preparati on of 5-Brono-2-(p-chl orophenyyamprd tad -
quoronethyI)sulEgnIJéggxole

ion ofuﬁ- 2 3--D:i.br'omo—i‘-fa-r ~chlorophenyl) -4~
[(trifluoromethyl)sulfonyl]gyrrol—l-zl}methxl}acetamide

[\ + CH,CNHCH,OCCH, + NaH
Br N
i cC1
H
10 ' Br S0,CF,
i / \
B N
| c1
CHENHﬁCHa
15 |

A mixture of sodium hydride (0.5 g, 60%,
0.0125 mol) and tetrahydrofuran is treated with 2,3~
&ibromo—s-(p—chlorophenyl)—4-[(trifluoromethyl)sul-
20 fonyl]lpyrrole (4.67 g, 0.01 mol), stirred for 15
minutes and treated with a solution of N-(hydroxy-
methyl)acetamide acetate (ester) (1.64 g, 0.0125 mol)
in tetrahydrofuran. The reaction mixture is heated at
reflux for 18 hours, concentrated in vacuo and poured
. 25 into a water/ether mixture. The organic phase is
separated, washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in vacuo to
obtain the title product as a white solid (4.56 g).

30

35



A solution of 2-(p-chlorophenyl)-3-[(tri-

fl uoronet hyl)sul fonyl]pyrrole (1.0 g, 0.00323 nol) in chloroformis
cooled, treated with a solution of brom ne (0.52 g, 0.00323 nol) in
chl orofform stirred at 25 room tenperature overnight, diluted with
chl orof orm washed with water and brine, dried over anhydrous
magnesi um sul fate and concentrated in vacuo to obtain a dark syrup.
Fl ash chromat ography of the syrup using 33 - silical gel and a 1:5 ethyl
acet at e/ hexanes sol ution 30 gives the title product as an off-white.
solid (0.31 g, np 73[err]-76[err]C) which is identified by HNWR
~——spectral anal ysi s. 35 -

27 - ExAPHELE 13
Preparation of 2,3-Dibromo-1-(chloromethyl)-5-(p—
chlorophenyl)-4~[ (trifluoromethyl}sul fonvlpyrrole

° Br S0,CF4 Br S0,CF 4
/ \ + POCl; ——— / \
Br N Br N
l Cl | Cl
CH,NHCCH, CHaC1
10 H
N-{{2,3-Dibromo~5-(p~chlorophenyl)-4-{ (tri-
fluoromethyl)sulfonyl]pyrrol-1-yl}imethyl)acetamide
15 (4.5 g, 0.00835 mol) is added to phosphoros oxychloride
(15 mL). The reaction mixture is refluxed for 3 1/2
hours, poured into water, stirred overnight and fil-
tered to obtain a solid. The solid is dissolved into
methylene chloride and the solution is dried over
20 anhydrous sodium sulfate and concentrated-ig vacuo to
obtain the title product as a yellow solid (3.8 g, mp
153°-156°C) which is identified by “HNMR and >JCNMR
spectral analyses.
25
30

35



Preparation of 5-Chloro-2-(p-chlorophenyl)-3-[(tri-

fl uoronet hyl ) sul fonyl ] pyrrol e 5 [err] 10

A sol ution of 2-(p-chlorophenyl)-3-[(tri- _

fl uoronet hyl )sul fonyl ] pyrrole (1.0 g, 0.00323 nol) in acetic acid is
- treated with thionyl chloride (0.43 g, 0.00323 nol ), stirred for 30

m nutes, poured into water 15 and decanted to obtain a residue. The

residue is di ssolved in ethyl acetai4# -and the organic solution is

washed with brine, dried over anhydrous magnesi um sul fate and

concentrated in vacuo to obtain a dark syrup. Flash chromat ography of

the syrup using silica 20 gel and a_l1l:5 ethyl acetate/hexanes sol ution
gi ves the title product as a yell¥%@¥§§ﬁi&ﬁ%0.43 g, np

109[ err]-112[ err |Ideparatiomieh {z,j{biﬁféﬁdwbkwpiﬁﬁIétﬁbﬁgﬁﬁffLﬁatétri-
anal ysi s. ' t DI O res. of es n :
but substituting %%@M' SALtyseery T Binaenyfal-
phenyl - 3-[ (trif| Ghioearhanatef onyl ) pyrrole for 2-(p-

chl orophenyd )-3-[(trifluoronmethyl)sul fonyl]pyrrole and - usi ng one or
two equi val ents of hal ogenati ng reagent yields the foll ow ng

conpounds. 30 Br S0,CF, S

K\ + NaOH + (CHy)pNCS+Na+2H,0

N
| ~Cc1
c

* !\
Br N
l Cl
CH,~S-C~-N(CH.)
15 2 3’2
S

2,3-Dibromo-1-(chloromethyl)-5-({p-chloro-
phenyl)-4-[ (trifluoromethyl)sulfonyl]lpyrrole (1.0 g,
0.00194 mol) is added to a mixture of sodium hydroxide
(0.084 g, 0.0021 mol), sodium dimethyldithiocarbamate
dihydrate (0.376 g, 0.0021 mol) and dimethylformamide.
The reaction mixture is stirred for six hours at room

20

temperature, poured into water and extracted with ethyl
acetate. The combined organic extracts are washed with
25 water and brine, dried over anhydrous sodium sulfate

and concentrated in vacuo to obtain a yellow gum. The

gum is stirred with hexanes overnight and filtered to

give the title product as a white solid (0.37 g, mp

185°-187°C) which is identified by YHNMR and 1 FNMR
30 spectral analyses.

Following the above procedure, but using
p-chlorohippuric acid and p-toluic acid for sodium
dimethyldithiocarbamate dihydrate yields {2,3-dibromo-
5-(p~chlorophenyl)~4-[ (trifluoromethyl)sulfonyl]-

35 pyrrole-1-yljimethyl p-chlorchippurate, mp 74°-78°¢ and



35

[err]

np
.O; ‘
H
4-C
183. 5-185
. Br -

H

ek

5
Br
C
4-F

Br
4- CN

10

15

20

25

30

35

{2,3-dibromo-5-(p-chlorophenyl) -4~ (trifluoromethyl) -
sulfonyl]lpyrrol-1~ylimethyl p-toluate, mp 148°-151°c,
respectively.

EXAMPLE 15

Preparation of 2~(p—Chlorophenyl}-5-f(trifluoromethyl)-
thiolpvrrole

!\ LF4SCL !\
N NaaC03 F,cs N
I cl 1 cl
H H

Trifluoromethylsulfenyl chloride is bubbled
into a solution of 2-(p-chlorophenyl)pyrrole (0.5 g,
0.00281 mol) and sodium carbonate (0.36 g, 0.00338 mol)
in ether at -30°C under nitrogen. The reaction mixture
is stirred for 1/2 hour and diluted with a water/ether
mixture. The organic phase is separated, washed with
grine, dried over anhydrous magnesium sulfate and
concentrated in vacuo to give the title product as a
purple solid (0.78 g, mp 340—39°C) which is identified
by lHNMR and 13

Following the above procedure, but substi-
tuting difluoromethylsulfenyl chloride for trifluoro-
methylsulfenyl chloride yields 2-(p-chlorophenyl)-5-
[ (difluoromethyl)thio]lpyrrole, mp 42°-46°c.

CNMR spectral analyses.

- 28 -
X Y L ™M
Br H 4-C 149- 150
H 4-C 140- 143 10 Br Br
167- 169 Br Br 3-C
148- 149 Br Br H 4- CH3
d d 3=CB5 - 4-C 147- 149
H 4- CN 214-217 15 H Br
syrup



a a " H 4- CH3 170-171 Br Br

H H 158 (dec) Br Br H
4- Br 146- 148 Br Br H 4- CF3
208-211: 20 d d H 4- Br 126- 129

- Br Br H 4-C(CH3) 3 195.5-196. 5 Br Br
H 4- OCH3 138. 5-150 25 EXAMPLE
7 Preparation of 5-(p-ChIoropﬁéﬁV§Y14-[(trifluoronethyl)-
sul fonyl ] pyrrol e-2-carbonitrile [err] 30 35

A solution of 2-(p-chlorophenyl)-3-[(tri-

fl uoronet hyl ) sul f onyl rrole (0.9 g, 0.00291 nol in
yl) yl ] py ( g EXANDLE 16)

Preparation of 3~Bromo-2-(p-chlorophenyl)-5-[ (tr-
ifluoromethyl)thiolpyrrole

5 ' Br

/ \ + Brp, ——> !\
F4CS N FaCS N
l Cl l cl
H H
10 . .

A solution of 2-(p~chlorophenyl)-5-{(tri-
fluoromethyl)thio]pyrrele (1.94 g, 0.00699 mol) in
chloroform is cooled, treated with a solution of
bromine (1.16 g, 0.00699 mol) in chloroform, stirred

for two hours, washed with water and brine, dried over

15 anhydrous magnesium sulfate and concentrated in wvacuo
to obtain a dark syrup. Flash chromatography of_the
syrup using silica gel and a 1:10 ethyl acetate/hexanes
solution gives the title product as a pink syrup

20 (2.0 g) which is identified by 1HNMR and 13CNMR spec-

tral analyses.

Following the above procedure, but using the
appropriately substituted 2-(p-chlorophenyl-5-(sub-
stituted methyl)thio]pyrrole and two eguivalents of
bromine yields 3,4-dibromo-2-(p-chlorophenyl)-5-[ (tri-
25 - fluoromethyl)thio}pyrrole, mp 105°-107°C and 3,4-di-
bromo-2- (p~chlorophenyl)-5-[ (difluoromethyl)thio]-
pyrrxole, mp 82°%-92%%,

30

35



—

- 29 - acetonitrile is cooled, treated with chlorosul fonyl

| socyanate (0.66 g, 0.00465 nol) under nitrogen, stirred overnight at
roomtenperature, cooled, treated wi th dinmethyl formam de (1.06 g,

. 0.0145 :mol ), stirred at 5 roon1tenperature for five hours, poured into
wat er and extracted with ether conbi ned organi c extracts
are washed with brine, dried over anhyargas magnesi um sul fate and
concentrated in vacuo to obtain a dark syrup. Fl ash chromat ography of
the-syrup using silica 10 gel and a 1:3 ethyl acetate/hexanes solutjon
gi ves a pal e yell ow syrup which is placed onto a silica gel
plate and eluted with a 1:3 ethyl acetate/hexanes solution to give

the title product as a waxy solid (np ————~L§$ékerr] 122[err] O mhlch i's
identified by [ePpt igfal

EXAMPLE 8 R rati f romg- S5- chl or ophenyl tri-
fl uoronet hyl ) sul odonc iy i -é— [err] - 25

A sol ution of 5-(p- chlorophenyl) 4-1(tri -
fl uoronet hy ) sul fonyl ] pyrrol eg2-carbonitrile (0.87 g,

,leTSS\\Ki:::&\‘ ,/JCTij;~\‘i:::l\\
F4CO0S

A solution of 3~bromo-2-(p-chlorophenyl)-5-
[ (trifluoromethyl)thio]pyrrole (0.65 g, 0.00182 mol) in
chloroform is cooled with an ice~-water bath, treated

10

with a solution of 3-chloroperoxybenzoic acid (0.52 g,

15 60% pure, 0.00182 mol) in chloroform, stirred for two
hours, treated with saturated sodium metabisulfite
solution, diluted with methylene chloride, washed with
saturated sodium hydrogen carbonate solution and brine,

dried over anhydrous magnesium sulfate and concentrated

in vacuo to obtain a white solid. Flash chromatography
of the solid using silica gel and a 1:10 ethyl ace~

20

tate/hexanes solution gives the title product as a
white solid (0.34 g, mp 177°-179°C) which is identified
by 1HNMR spectral énalysis.

Following the above procedure, but using
3,4-dibromo~2-(p-chlorophenyl) -5—[ (trifluoromethyl)thi-
o]lpyrrole for 3-bromo-2-(p-chlorophenyl)-5-[(trifluoro~-

25

methyl)thiolpyrrole yields 3,4-dibromo-2-(p-chloro-
phenyl)~5~( (trifluoromethyl})sulfinyl]pyrrole, mp

173°-176%¢.
30

35



0.0026 nmol) in dioxane is cooled, treated with brom ne 30

(0.46 g,

0.00286 nol), stirred at roomtenperature for two hours, treated with
addi ti onal brom ne (0.21 g, 0.0013 nol ), stirred overnight at room
t enper at ur e, poured into water and extracted with ethyl acetate.

The conbi ned organic extracts are washed with water,

saturated sodi um

net a-bisulfite solution and brine, 35 dried over anhydrous magnesi um

sul fate and concentrated - 38 -~
i n vacuo to obtain a yell ow syrup. Flash chromato-

- 30 -
graphy of the.

syrup using silica gel and a 1:4 ethyl acet at e/ hexanes sol ution gives
the title product as a tan sollciéikﬁgiéyléna 170[err] - 185[err]C3

which is |dent|f|ed 5 by [err]HNNR‘specrraT—analyS|s

EXAMPLE 9

(et hoxynet hyl ) - 4 fh(dd’fd‘ﬂéﬂﬁﬂﬂiéma_@@ Jfﬁ_%clfa” role 10

10

[ (trifluoromethyl)thio]pyrrole (0.70 g,

Br Br
[\ —— !\
Y FC0,87 N
| c1 e | c1
H H

A solution of 3-bromo-2-(p-chlorophenyl)-5-
0.00196 mol) in

chloroform is cooled with an ice-water bath, treated
with a solution of 3~-chloroperoxybenzoic acid (1.3 g,
60% pure, 0.0045 mol) in chloroform, stirred for two

15

hours, warmed to room temperature, stirred overnight,

treated with saturated sodium metabisulfite solution,
diluted with methylene chloride, washed with saturated
sodium hydrogen carbonate solution and brine, dried
over anhydrous magnesium sulfate and concentrated in

20

vacuo to obtain a white solid. Flash chromatography of

the solid using silica gel and a 1:10 ethyl acetate/-
hexanes solution gives the title product as a white
solid (0.48 g, mp 155°-159°¢c) which is identified by

1 19

HNMR and FNMR spectral analyses.
25

Following the above procedure, but substi-

tuting 3,4-dibromo~-2-(p-chlorophenyl)-5-[ (difluoro-

methyl)thio]pyrrole for 3-bromo~2-(p-chlorophenyl)-5-

[ (trifluoromethyl)sulfonyl]pyrrole yields 3,4-di-
bromo-2- (p-chlorophenyl)-s [(dlfluoromethyl)sulfonyl]-

30 pyrrole, mp 194°-196°¢ (dec).

35



20 A solution of potassiumtert-butoxide (0.62 g,

0.0055 nol) in tetrahydrofuran is treated with 2, 3-dibrono-5-

(p-chl orophenyl) -4-[(trifluoronethyl) sul- fonyl ] pyrrole (2.34 g,
0..005 mol), stirred for 15 m nutes, treated with sodi um i odide (0.82
g, 25 0.0055 nol), stirred for five mnutes, treated with a

sol ution of chloronethyl ethyl ether (Q;Qﬁ;gi 0.0055 nol) in
tetrahydrofuran, stirred at roomtenper- ature for several hours,
poured into water and ex- tracted with ether. The conbi ned organic
extracts are 30 washed with water and brine, dried over anhydrous
sodium sul fate and concentrated in vacuo to give an orange oil. The

oil is slurried in hexane and filtered EXAMP 9obtain the title product

as a pale yell ow pedpahration of13 5-9ib@m&BQLgﬁthhié%ﬁﬁé}&i1W§L?*?tiri

| dentified by mef%fﬁéromgﬂgvl?éﬁl§§¥§1§83522 e analyses.

5 Br 8r Br Br
/ \ —_— / \
1 c1 | €1
H H

A solution of 3,4-dibromo-2-(p-chlorophenyl) -
5-[ (trifluoromethyl)thio]pyrrole (0.9 g, 0.00207 mol)
in tetrahydrofuran is coocled with an ice-water bath,

i0

treated with a solution of monoperoxyphthalic acid,
15 magnesium salt hexahydrate (1.4 g, 80% pure, 0.00227
mol) in tetrahydrofuran, stirred overnight at room
temperature, treated with saturated sodium metabi-
sulfite solution, diluted with ethyl acetate, washed
with saturated sodium hydrogen carbonate solution and
brine, dried over anhydrous magnesium sulfate and

20
concentrated in vacuo to obtain a yellow residue.

Flash chromatography of the residue using silica gel
and a 1:10 ethyl acetate/hexanes solution gives the
_ *title product as a white solid (0.21 g, mp 1650—168°C)
**""Which 'is identified by luNMR and 1°FNMR spectral

analyses.

25

30

35



- 31 - Fol | owi ng t he above procedure, but substi -
tuting bronoacetonitrile for chloronethyl ethyl ether yi el ds
2, 3-di brono-5-(p-chl orophenyl -4-[(trifl uoro-

met hyl )'sul fonyl ] pyrrol e-1-acetonitrile, np 191.5- 5 193.5[err] C

EXAMPLE 10 Preparation of N-(hydroxynethyl)acetam de [err]

Acetam de (200 g, 3.4 nol) is added to a sol ution of potassium
carbonate (20 g, 0.144 nol) in an - ggueous fornal dehyde sol ution (274
g, 37% 3.4 nol). 15 The reaction mxture is heated to 75[err]C, stirred
for 3 1/2 hours at roomtenperature, quenched with dry ice,

diluted with acetone, dried with anhydr di sul fate and
filtered. The filtrate is drled Wi th: !ﬂﬂiﬂ§§h§§£gus sodi um sul fat e,
filtered and con®nepazad ' P ociored 1

dpag 0 . 1 of ;
oi | (309 g) whicly,j¢ i fied by [err]HNNR spectral analy5|s
EXAMPLE 11 'H%e&ﬁ%%%é%fr”r§¢(hydroxynethyl)acetan1de acetate 25

(ester)
S
- Cl CH=CHSO0,CF, + CH, S0,CHN=CH,

Cl

10
NaH S0,CF,

/A

N
l

15 H

A mixture of sodium hydride (0.31 g, 60%,
0.0077 mol) and ether is treated dropwise with a
solution of p-chlorostyryl trifluoromethylsulfone
(1.73 g, 0.0064 mol), N-methylene-l-(p-tolylsulfonyl)-
methylamine (1.25 g, 0.0064 mol), ether (20 nL) and
dimethylsulfoxide (10 mL) with stirring under nitrogen.
The reaction mixture is stirred for one hour, diluted
with water and extracted wiﬁh ether. The combined

20

organic extracts are washed with brine, dried over

25 anhydrous magnesium sulfate and concentrated in vacuo

to obtain a yellow syrup. Flash chromatography cf the
syrup using silica gel and a 1:2 ethyl acetate/hexanes
solution gives the title product as a white solid

(1.4 g, mp 138°-141°C) which is identified by YHNMR,

30 19¢NMR and '3cNMR spectral analyses.

35



[err] 0 Acetic anhydride (25
g) and pyridine (10 30 drops) is added to N (hydroxynethyl)acetam de (9
g, 0.1 nol). The reaction mxture is stirred overnight at room
tenperature, concentrated in vacuo and chased wth xyl ene to give the
“title product as an oil (11.9 g, 0.9 nol) which is identified by HNVR
spectral 35 anal ysi s. - 32 -
EXAMPLE 12 Preparation of N-{{2,3=Débrono-5-(p-chl orophenyl) - 4-
[(trtfluoronethyl)sul fonyl]pyrrol-1-yl}nmethyl}acetamde 5

[err] 5

EXAMPILE 21
Preparation of 2-Bromo-3-{p-chlorophenvyl)-4-[(tri

fluoromethyl)sulfonvl]pyrrole

5 Cl Cl-

+ Bra ——

80,CF, S02CF5

/A : / N\

10 |
N Br N

H H

A solution of 2-bromo-3-(p-chlorophenyl)-4-
[ {trifluoromethyl)sulfonyl}pyrrole (0.5 g, 0.00161 mol)
in chloroform is cooled with an ice-water bath, treated
with a solution of bromine (0.258 g, 0.00161 mol) in
chloroform, stirred for several hours, diluted with
.methylene chloride, washed with water and brine, dried

i5

over anhydrous magnesium sulfate and concentrated in
vacuo to obtain a white solid. Flash chromatography of
the solid using silica gel and a 1:3 ethyl acetate/-
hexanes solution gives the title product as a white
solid (0.54 g, mp 1630—165°C) which is'identified by
1HNMR and 13

20

CNMR spectral analyses.
25 Following the above procedure, but using two
equivalents of bromine yields 2,5-dibromo-3-(p-chloro-
phenyl)~4~[ (trifluoromethyl)sulfonyl]pyrrole, mp

224°-226°cC.

30

35



A m xture of sodiumhydride (0.5 g, 60% 0.0125 nol) and
tetrahydrofuran is treated with 2, 3-

di br ono- 5- (p-chl orophenyl )-4-[(trifluoromethyl)sul- 20 fonyl ] pyrrole

(4.67 g, 0.01 nol), stirred for 15 m nutes and treated with a
- solution of N (hydroxy- nmet hyl ) acet am de acetate (ester) (1.64 g,
0. 0125 nol) I n tetrahydrofuran. The reaction mxture is heated at
reflux for 18 hours, concentrated in vacyg and poured 25 into a
wat er/ ether m xture. The organic phase is separated, washed with
wat er and brine, dried over anhydr ous sodi um sul fate and concentrat ed
I n vacuo to obtain the title product as a white solid (4.56 g). 30
35 . EXAMPLE 22
Preparation of 2-(p-Chlorophenyl)-3-nitro~5-[(tri-
fluoromethyl)thiolpyrrole and 5-(p~Chlorophenyl)-3-
nitro-2-f (trifluoromethyl)thiolpyrrole
5
HNO4
/\ —2
F4CS N ll
| c1 (CH5C) 50
H .
10
NO, 0N
/\ + 7\
FaCS N F4CS N
| c1 I c1
H H
15

A solution of 2-(p-chlorophenyl)-5-[ (tri-
fluoromethyl)thio]pyrrole (1.0 g, 0.0036 mol) in acetic
.acid is cooled with an ice bath, treated with nitric
acid (0.24 g, 0.00378 mol), stirred for two hours,

20 poured into ice-water and stirred for one hour. The
aqueous solution is filtered and the filter cake is
washed with water and dried in a vacuum dessicator to
obtain a tan solid. Flash chromatography of the solid
using silica gel and a 1:10 ethyl acetate/hexanes

25 solution gives 2-(p-chlorophenyl)-3-nitro-s-[{(tri-
fluoromethyl)thio]lpyrrole as a yellow solid (0.45 g, mp
143°-145°) and 5-(p-chlorophenyl)-3-nitro-2-[ (tri-
fluoromethyl)thio]pyrrole as a yellow solid (0.17 g, mp
1850-19300). Both products are identified by 1HNMR,

30 19FNMR and 13cNMR spectral analyses.

35



- 33 - EXAMPLE 13 Preparati on of

2, 3-Di brono- 1- (chl oronet hyl ) - 5- ( p-

chl orophenyl )-4-[(trifluoronethyl)sul fonyl]pyrrole 5 [err]

N-{{2, 3-Di brono-5-(p-chl orophenyl )-4-[(tri-

- fluoronet hyl )sul fonyl ] pyrrol-1-yl)methyl)acetam de 15 (4.5 g, 0.00835

nol) is added to phosphoros oxychl ori de (15 nL). The reaction m xture
is refluxed for 3 1/2 hours, pouredy4into water, stirred overnight and
fil- tered to obtain a solid. The solid is dissolved into
met hyl ene chloride and the solution is dried over 20 anhydr ous sodi um
sul fate and concentrated in vacuo to

EXAMPLE 23

Preparation of 3-Brom =5=(p-chlorophenyl)~4-nitro-2-
[(trifluoromethyl)thiolpyrrole

5 ND, | Br  NO,

/ \ + Br —s / \
FaCS N FaCS N

l cl | c1
H _ H

10 :
A solution of 2-(p-chlorophenyl)-3-nitro-5-

[ (trifluoromethyl)thio]pyrrole (0.35 g, 0.0011 mol) and

sodium acetate (0.11 g, 0.0013 mol) in acetic acid is

treated with a solution of bromine (0.21 g, 0.0013 mol)
15 in acetic acid, stirred for one hour, poured into water
and extracted with ethyl acetate. The combined organic
extracts are washed with water and brine, dried over
anhydrous magnesium sulfate and concentrated in vacuo
to-obtain a residue. Flash chromatography of the
residue using silica gel and a 1:9 ethyl acetate/-

20
hexanes solution gives the title product as a yellow
solid (0.25 g, mp 1600—16500) which is identified by
1HNMR, 19FNMR and 13CNMR spectral analyses.
25 EXAMPIE 24
Preparation of 2-(p—-Chlorophenyl)-3-nitro-5-{(tri-
fluoromethyl)sulfonyllpvyrrole
NO, NG,
30 / \ _— /\
FaCs N F3€0,8 N
| €l | cl
H H

A solution of 2-(p~chlorophenyl)-3~-nitro-5-
35 [(trifluoromethyl)thio]pyrrole (0.24 g, 0.000744 mol)
in chloroform is cooled with an ice bath, treated with



obtain the title product as a yellow solid (3.8 g, np
153[err]-156[err]C) which is identified by [err] HNMR and [err] CNMR
spectral anal yses. 25 30 35

- .34 - EXAMPLE 14 Preparation of
(2, 3-Di brono- 5- (p-chl orophenyl )-4-[(tri-

- 44 -

3-chloroperoxybenzoic acid (0.49 g, 60%, 0.00171 mol)
and stirred for one hour. The cooling bath is removed
and the reaction mixture is stirred for one hour,
treated with saturated sodium bisulfite solution,

5 diluted with methylene chloride, washed with saturated
sodium hydrogen carbonate solution and brine, dried
over anhydrous magnesium sulfate and concentrated in
vacuo to obtain a yellow syrup. Flash chromatography
of the syrup using silica gel and 1:3 ethyl acetate/-

10 hexanes solution gives the title product as a yellow
solid (0.26 g, mp 970-99°C) which is identified by
1HNMR and 19FNMR spectral analyses.

EXAMPLE 25

15 Preparation of 2-(p-Chlorophenyl)-5-nitro-3—[(tri-
fluoromethvyl)sulfonyl lpyrrole

S0,CF, S0,CF,

/ \ —_— !\

20
N 02N N
| Cl | of |
H H
A solution of 2-{p-chlorophenyl)-3-{(tri-

fluoromethyl)sulfonyl]lpyrrole (1.0 g, 0.00323 mol) in
acetic anhydride is cooled with an ice bath, treated
with nitric acid (0.15 mL, 0.00329 mol), warmed to room °

25

temperature, stirred for 20 hours and poured into
water. The mixture is decanted and the insolubles are
dissolved in ethyl acetate. The ethyl acetate solution
30 is washed with brine, dried over anhydrous magnesium
sulfate and concentrated in vacuo to obtain an amber
residue. Flash chromatography of the residue using
silica gel and a 1:1 ethyl acetate/hexanes solution

gives the title product as a tan solid (0.43 g, mp
35



fl uoronmet hyl ) sul fonyl ] pyrrol -1-yl }et hyl di nethyl di - t hi ocar bamate 5
[err]
2, 3- Di brono- 1- (chl oronet hyl ) - 5- (p- chl or o-

phenyl)-4-[(trifluoronethyl)sul fonyl]pyrrole (1.0 g, 0.00194 nol) is
~added to a m xture of sodi um hydroxi de 20 (0.084 g, 0.0021 nol), sodium
di net hyl di t hi ocar banat e di hydrate (0.376 g, 0.0021 nol) and

di met hyl f or mami de. The reaction nixggre is stirred for six hours at
room tenperature, poured into water and extracted with ethyl .
acetate. The conbined organic extracts are washed with 25 wat er and
brine, dried over. gnhydrgpus sodi um sul f at e and concentrated in vacuo

to obtain a yel 1308 giRO e which i ddentifigd ¥y HHMR-E&RREEXALS ni ght and
filtered to andiysidhe title product as a white solid (0.37 g, np
185 -187 C) which is identified by [err] HNVR and [err] FNMR 30 spectr al

anal yses. Fol | ow ng the above procedure, but using
p- chl or ohi ppuric acid and p-tol ui c aciEXAMPLE @ um
5 Preparation of 5-(p-Chlorcphenyl rrol-5-yl trichloro-

methyl ketone

0

10 ' \ + c13CLCl —_— [\

Cl,CC

N
cl | cl
H

r——z

Il
0

A solution of trichloroacetyl chloride
(11.26 g, 0.061% mol) in ether is treated with a
solution of 2-(p-chlorophenyl)pyrrole (10.0 g,

15

0.0503 mol) in ether, stirred for four hours at room

temperature, treated with saturated potassium carbonate

solution and diluted with ethyl acetate. The organic
20 phase is separated, washed with brine, dried over

anhydrous magnesium sulfate and concentrated in vacuo

to obtain a yellow solid. The solid is recrystallized
from 2-propanol to give the title product as a yellow
solid (12.63 g, mp 1660-16800) which is identified by
25 1HNMR spectral analysis.

EXAMPLE 27

Preparation of Methyl 5-(p-~chlorophenyl)pyrrole-—2-
carboxylate

30

/ \ —_— / \
Cl,CC N H,C0C
|

I
cl A cl

Ir—z

35



di et hyl di t hi ocar bamat e di hydrate yields (2, 3-di brono-
5-(p-chl orophenyl)-4-[(trifluoronethyl)sul fonyl]- 35 pyrrol e-1-yl}nethyl

p chlorohlppurate np 74[err]-78[err] C and
35 - {2, 3 di br ono- 5- (p-chl orophenyl )-4-[(trifluoromethyl)-
' sulfonyl]pyrrol 1-yl }ethyl p-toluate, np 148[err]-151[err]C,
respectively. 5 - EXAMPLE 15 Preparati on of
2- (p- Chl orophenyl )-5-[(trifluoronmethyl 46 - thio]pyrrole
[err] 10 Trifluoronethyl sul fenyl chloride is bubbled

into a solution of 2-(p-chlorophenyl)pyrrole (0.5 g, 15 0.00281 nol) and
sodi um car bonate (0. 36 g, 0 00338 nol)
A solution of sodium methoxide (12.73 mL of

4.38 M solution in methanol, 0.0556 mol) in methanol is
cooled with an ice bath, treated with S5-(p-chloro-
phenyl)pyrrol-5-yl trichloromethyl ketone

5 (6.0 g, 0.0186 mol), stirred for two hours, diluted
with water and filtered to obtain a solid. The solid
is washed with water and dried overnight in a vacuum
dessicator to give the title product as a tan solid
(4.23 g, mp 177°-179°C) which is identified by THNMR

10 spectral analysis.

Following the above pfocedure, but substi-
tuting sodium ethoxide and ethanol for sodium methoxide
and methanol yields ethyl 5-(p-chlorophenyl)pyrrole-~
2-carboxylate, mp 148°-150.5%¢.

15
EXAMPLE 28
Preparation of Methyl S5-(p-chlorophenyl)-4-{{trifluoro-~

mephzl)thio]gxrrole—z-carbogzlate

20 [\ + FCSCl —>
H4COC

N
| ] cl
H

SCF

!\
H,C0C N 8
ll ! ~ cl
H

25

Trifluoromethanesulfonic acid (0.27 g,
0.001795 mol) is added to a solution of methyl 5-(p-
chlorophenyl)pyrrole-2-carboxylate (4.23 g,
0.01795 mol) in methylene chloride (70 mL) at -30%c.
This mixture is treated with trifluoromethylsulfenyl

30

chloride (4.0 g, 0.0293 mol), stirred for 30 minutes at

35 —15°C, warmed to room temperature with stirring for



in ether at -30[err]C under nitrogen. The reaction m xture Is stirred
for 1/2 hour and diluted with a water/ether m xture. The organic
phase is separated, washed with brine, dried over anhydrous magnesi um
sut fat e’ and 20 concentrated in vacuo to give the title product as a
"purple solid (0.78 g, nmp 34[err]-39[err]C) which is identified by
[err] HNMR and [err] CNMR spectral anal yses. Fol | ow ng the
above procedure, but substi- tutTng7drfl uoronet hyl sul fenyl chloride
for-trifluoro- 25 met hyl sul fenyl chloride yields 2-(p-chlorophenyl)-5-

[ (di fluoromethyl)thio]pyrrole, np 42[err]-46[err]C. 30 35

- 36 -

three hours, diluted with methylene chloride, washed

with saturated sodium hydrogen carbonate solution and

brine, dried over anhydrous magnesium sulfate and
concentrated in vacuo to obtain the title product as an
off-white solid (5.44 g, mp 133°-137°C) which is

identified by LunMR spectral analysis.

EXAMPLE 29

Preparation of 5-(p-Chlorophenyl)-4-[{trifluoromethyl)-

10 thiolpyrrole~2—carboxylic acid

SCF SCF,

/ \ + NaOH —s !\
15 H4C0C N HOC N

| [ cl |l | cl

i A mixture of methyl 5-(p~chlorophenyl)-4-
[ (trifluoromethyl)thio]pyrrole~2-carboxylate (4.89 g,
0.0146 mol) and sodium hydroxide (1.75 g, 0.0437 mol)
in a 2:1 methanol/water solution (150 mL) is warmed to

20

60°C, stirred for three hours, cooled to room tempera-

ture with stirring overnight and concentrated in vacuo

to remove most of the methanol. The resulting aqueous
25 solution is treated with 10% hydrochloric acid and a
white precipitate forms. Ethyl acetate is added and
the organic phase is separated, washed with brine,
dried over anhydrous magnesium sulfate and concentrated
in vacuo to give the title product as an off-white

solid (4.98 g, mp 176°-178°C) which is identified by
1

30

HNMR spectral analysis.

35



— EXAMPLE 16 Preparati on of 3-Brono-2-(p-chlorophenyl)-5-[(tr-
| fl uoronet hyl )thio]pyrrole 5

Br [err] 10 A sol ution of

2-:(p-chl orophenyl ) -5-[(tri - fluoronethyl)thio]pyrrole (1.94 g,
0.00699 nmol) in chloroformis cooled, treated with a solution of
bromne (1.16 g, 0.00699 nol) in chloroform stirred for two hours,
washed with water and brine, dried over 4% - anhydrous nmagnesi um sul fate
and- concentrated in vacuo to obtain a dark syrup. Flash

chr omat ography of the syrup using silica gel and a 1:10 et hyl

acet at e/ hexanes solution gives the title product as a pink syrup

(2.0 g) which is identified by [err] HSAMEEE J®rr] CNVR spec- 20 tral
anal yses. Preparation Féf| K1 Qﬁﬁﬂtﬁﬂfpﬁ’&;bﬁé%ﬂ!ﬁ
appropriately substituted, 2-(p-chlorophenyl-5-(Sub- STtitu
nmet hyl ) t hi o] pyr equi'val ents of brom ne vyi el ds

3, 4-di br ono- 2- (p-chl orophenyl )-5-[(tri- 25 fl uoronet hyl )thi o] pyrrole, np
105[err]-407[err]C and 3, 4-di - :

br ono- 2- (p- chl orophenyl ) -5-[ (di fl uoronet hyl ) thi o] - pyrrole, np
82[err]-92[err]C 30 SCF, SCF4
/ \ + HoNCHaCHa0H —— (/ \
HOC N N
u | c1 . | cl

A mixture of 5-(p-chlorophenyl)-4-{ (tri-
fluoromethyl)thio]lpyrrole~2~-carboxylic acid
(0.5 g, 0.00155 mol) in ethanolamine (1.5 mL) is
15 stirred at 160°¢ for five hours, cooled to room temper-
ature overnight with stirring, poured into water and
extracted with ether. The combined organic extracts
are washed with brine, dried over anhydrous magnesium

sulfate and concentrated in vacuo to obtain a yellow

20 syrup. Flash chromatography of the syrup using silica

gel and a 1:4 ethyl acetate/hexanes solution gives the
title product as an off-white solid (0.11 g, mp 59°-
64°C) which is identified by ‘HNMR and ~’FNMR spectral
analyses.
25
EXAMPLE 31

Preparation of 2,3-Dibromo-5—~(p—chlorophenyl)—-4-f{tri-

fluoromethyl)thiolpyrrole

30
SCFq Br SCF 4

7\ v Bry —  _J\
HOC N 8 N
| Cl | Cl
H H

o=

35



35 - 37 -

EXAMPLE 17 Preparation of 3-Brono-2-(p-chlorophenyl)-5-[(tri-
fl uoronet hyl )sul finyl]pyrrole 5 [err] 10
A sol ution of 3-brono-2-(p-chlorophenyl)-5-
“[(trifluoronmethyl)thio]pyrrole (0.65 g, 0.00182 nol) in chl or of orm
Is cooled wwth an ice-water bath, treated
...49_

A solution of 5~(p~chlorophenyl)-4-[ (tri-
fluoromethyl)thio]pyrrole-2-carboxylic acid (0.75 g,
0.00233 mol) and sodium acetate (0.84 g, 0.0103 mol) in
acetic acid (15 mL) is treated dropwise with a solution
of bromine (0.82 g, 0.00513 mol) in acetic acid
(7.5 mL), stirred for two hours, diluted with water and
extracted with ether. The combined organic extracts
are washed with water, saturated metabisulfite solu-
tion, saturated sodium hydrogen carbonate solution and

10 brine, dried over anhydrous magnesium sulfate and
concentrated in vacuo to obtain a yellow syrup. Flash
chromatography of the syrup using silica gel and a 1:10
ethyl acetate/hexanes solution gives the title product
as a tan solid (0.52 g, mp 1070-113°C) which is iden-

13 19

15 tified by ‘HNMR, 13CNMR and

FNMR spectral analyses.

EXAMPIE 32
Preparation of Ethvl 4-{p-chlorophenvl)~-5-{{trifluoro—

methyl)thiolpyrrole~3~carboxylate

20

Cl Cl

0~ NeH CH
25 / \ * 4 ciscFy —— JI N 3

T F3CS N
b

1 H

A solution of ethyl 4-(p-chlorophenyl)-
30 pyrrole-3-carboxylate (9.0 g, 0.036 mol) in methylene
chloride (180 mL) is treated with trifluoromethyl-
sulfenyl chloride (4.9 g, 0.036 mol) with stirring for
45 minutes at -30°C. The reaction mixture is warmed to
room temperature and stirred for several hours. Since

35 a TLC shows some starting material present, the



with a solution of 3-chloroperoxybenzoic acid (0.52 g, 15 60% pur e,
0.00182 nol) in chloroform stirred for two hours, treated with
saturated sodi um netabi sulfite solution, diluted with nethyl ene
chl goride, washed with saturated sodi um hydrogen carbonate sol ution
“and brine, dri ed over anhydrous magnesi um sul fate and concentrated 20
In vacuo to obtain a white solid. Flash chronmatography of the solid
using silica gel and a 1:10 ethyl ace-_. 5q - tate/hexanes solution gives
the title product as a white solid (0.34 g, nmp 177[err]-179[err] Q)
which is identified by [err] HNMR spectral analysis. 25
Fol | ow ng the above ,procedure, hut usin o .
3, 4- di br ono- 2- EFAGHIOPHRADR 3.5 mqlﬁ%u&%wétohﬂ,) fixieated withy)agdiol e
for 3-brono- 2- giotloreiiFamd Nonfethiilsulllftead- chloriadm™®tivg )¢ hi o] pyrrole
yi el ds 3, 4-di broorag‘- % ﬁ{@ilﬁhl 0r 0- £ ] .
phenyl ) - 5-[ (t r PFP98Po Myl FaFmadh O Feomyitemparature overnight witherr)c
30 35 stirring, washed with water, saturated3®odium hydrogen
5 carbonate solution and brine, dried over anhydrous
magnesium sulfate and concentrated in vacuo to give the
title product as an off-white solid (12.0 g, mp 161.5°-
164.0°C) which is identified by YHNMR, Y°FNMR and

13CNMR spectral analyses.

10
EXAMPLE 33
Preparation of 3~({p-~Chlorophenvl)-2-[ (trifluoromethyl)-

thiolpyrrole

15 Cl Cl

/ \ CH3 1. NaOH / \

2

20 F4CS N 2. ethanolamine g N
} !
A solution of ethyl 4-(p-chlorophenyl)-5-
[ (trifluoromethyl)thio]pyrrole-3-carboxylate (8.0 g,
25 0.023 mol) in 10% ageuous sodium hydroxide solution is
refluxed for several hours, stirred at room temperature
~overnight, poured into ice-water, treated with concen-
trated hydrochloric acid and extracted with ether. The
combined organic extracts are washed with water and
30 brine, dried over anhydrous magnesium sulfate and
concentrated in vacuo to obtain a brown semi-;olid. A

solution of the semi-solid (6.9 g) in ethanolamine is
heated at 110°C for several hours, poured into ice-~
water and extracted with chloroform. The combined

35 organic extracts are washed with water and brine, dried



EXAMPLE 18 Preparati on of 3-Brono-2-(p-chlorophenyl)-5-[(tri-

fl uoronet hyl ) sul fonyl ] pyrrol e 5 Br [err] 10

A sol ution of 3-brono-2-(p-chlorophenyl)-5-

[ (trifluoronethyl)thio]pyrrole (0.70 g, 0.00196 nol) in chloroformis
cooled with an ice-water bath, treated with a solution of

3-chl or oper oxybenzoic acid (1.3 g, 60% pure, 0.0045 nol) in

chloroform stirred for two 15 hour ss sdar+ed to roomtenperature,

stirred overni ght, treated with saturated sodium netabisulfite

sol ution, diluted with nethyl ene chloride, washed W th saturated

sodi um hydrogen carbonate sol ution gnd brine, drie over anhydrous

magnesi um sul f QVETaAPYETONR plg[g@&sllezgulfa\ygc@gdt SFastentratsmiit solid.
Fl ash chr omat ogmamey taf g1ve a Wrowsoloiid .usimhg il Q& qElls et 1ui10 et hyl
acetate/ - Qljut th tle ct as_, a_ )

solid (0.48 g, rrp?@%‘[anerr %%grr] ?‘%\ﬁﬂgh%u(ﬁh e(ﬂ:l%@/s" lcal1HNI\/R
and 19FNMVR spegelalarghdihssdiiltamte is concentFaltlesiviiny ddmua oy eolprairedur e,

but subst3 - telktyd Fa QN I [{dif] uoro-
et hyl ) t hi o] pyrT é“if‘j}?@ t?ﬁ)‘%o@a( éf‘*&r hen‘ﬁ:‘ G 4 3 g Al

[(trifluoronet i ) &f nwt]lﬁ}"r AR & A?-Yd MR SPeCtral analy-
br ono- 2- (p- chI@n@ghenyl) [(dlfluoronethyl)sulfonyl) pyrrole, np
194[err]-196[err] C (dec).

EXAMPLE 34

10 Preparation of 2,3-Dibromo-4-(p-chlorophenyl)-5-f(tri-

fluorcmethyl)thio rrole
Cl cl
15
Br
/ \ + Bra ———e / \
. F4CS T F3CS T Br

20 R H

A solution of 3-(p-chlorophenyl)-2-[(tri-
fluoromethyl)thio)pyrrole (3.0 g, 0.0108 mol) in
methylene chloride (15 mL) is treated with bromine
(4.0 g, 0.025 mol, 1.3 mL), stirred for one hour,

25 washed with water and brine, dried over anhydrous
magnesium sulfate and concentrated in vacuo to give the
title product as a purple semi-solid (4.2 g) which is
identified by lanMR and Y3cnMr spectral analyses.

30

35



35 - 39 -

EXAMPLE 19 Preparation of 3, 4-Di brono-2-(p-chlorophenyl)-5-[(tr-
i fl uoronet hyl)sul fonyl]pyrrole J[err] 10 A sol ution
of + 3, 4- di br ono- 2- (p-chl orophenyl) - 5-[(trifluoronethyl)thio]pyrrole
(0.9 g, 0.00207 nol)
...52.-
EXAMPLE 35
reparation of 2,3-Dibromo-4-~(p~-chlorophenvl)-5-[ (tri-—

fiuvoromethyl)sulfinyljpvrrole

5 cl cl

Br Br

/ \ R 7\
10 F4CS N~ Br FaCos N
| I

H H

Br

A solution of 2,3-dibromo-4-(p~chlorophenyl)-
5-{ (trifluoromethyl)thio}pyrrole (1.0 g, 0.0023 mol) in
15 chloroform (10 mL) is treated with 3-chloroperoxyben-
zoic acid (0.4 g, 60%, 0.0023 mol) with stirring at
0°C, warmed to room temperature with stirring for two
hours, washed with saturated sodium metabisulfite
sofufion, saturated sodium hydrogen carbonate solution,
20 water and brine, dried over anhydrous magnesium sulfate

and concentrated in vacuo to obtain a yellow syrup.
Flash chromatography of the syrup using silica gel and
a 1:4 ethyl acetate/hexanes solution gives the title
product as a yellow solid (0.4 g, mp 165.5°-167.5°C)
25 which is identified by 1HNMR, 19pNMR and 13cnmMr spec-

tral analyses.

30

35



in tetrahydrofuran is cooled with an ice-water bath, treated with a

sol ution of nonoperoxyphthalic acid, 15 magnesi um salt hexahydrate (1.4
g, 80% pure, 0.00227 nol) in tetrahydrofuran, stirred overni ght at
room tenperature, treated with saturated sodi um net abi - sulfite
" solution, diluted with ethyl acetate, washed W th saturated sodi um
hydr ogen carbonate sol ution and 20 brine, dried over anhydrous nagnesi um
sul fate and concentrated in vacuco t58 obtain a yell ow resi due.
Fl ash chromat ography of the residue using silica gel and a 1:10 ethyl
acet at e/ hexanes sol ution gives the title product as a white solid
(0.21 g, np 165[err]-168[err] C 1 whi ch
is identified by [err]HNVR and [err |BPIE G ral 25 anal yses.
30 35 Preparation of 2-(p-Chlorophenyl)-3~f (trifluoromethyl)-
sulfonylij-5-[ (trifluoromethyl)thiolpyrrole
5 i
S0,CF4 S0,CF4
[\ + CFy8C1 — I\
N _ Fa3CS N
| Cl | Cl
H ) H
10

A solution of 2-(p-chlorophenyl)-3-{ (tri-
fluoromethyl)sulfonyllpyrrole (2.47 g, 0.0080 mol),
trifluoromethylsulfenyl chloride (2.18 g, 0.016 mol),
trifluoromethanesulfonic acid (0.12 g, 0.0008 mol) and

15 1,2-dichloroethane (15 mL) is placed in a pressure
tube, heated at 70°%c for five days, diluted with
methylene chloride, washed with saturated sodium
hydrogen carbonate solution and brine, dried over
anhydrous magnesium sulfate and concentrated in vacuo

20 to obtain an amber syrup. Flash chromatography of the
syrup using silica gel and a 1:5 ethyl acetate/hexanes
solution gives the title product as an off-white solid

(2.36 g, mp 118°-122°C) which is identified by “HNMR
and 13CNMR spectral analyses.
25
EXAMPLE 37
{(p—chlorophenvl)pyrrole
30 S0,CF4 S0,CF4

!\ —_— / \

F4CS N F4C0,5 N
I cl | cl

H H

35



- 40 - EXAMPLE 20 Preparati on of

3-(p-Chl orophenyl)-4-[(trifluoronethyl)- sul fonyl ] pyrrole 5
[err] 10 15 A m xture of sodium hydride (0.31
g, '60% - 0.0077 nmol) and ether is treated dropwise with a

“solution of p-chlorostyryl trifluoromethylsulfone (1.73 g, 0.0064
nol ), N-nethylene-I|-(p-tolylsulfonyl)- 20 nmet hyl am ne (1.25 g, 0.0064
nol), ether (20 nmL) and di net hylsul4 oxide (10 nmL) with stirring
under nitrogen. The reaction mxture is stirred for one hour,
di | uted with water and extracted wth ether. The conbi ned

A solution of 2-(p-chlorophenyl)-3-{(tri-

fluoromethyl)sulfonyl]~5~[ (triflucromethyl)thio]pyrrole
(0.5 g, 0.00122 mol) in chloroform (20 mL) is cooled
with an ice bath, treated with 3-chloroperoxybenzoic

5 acid (0.81 g, 60% pure, 0.00281 mol), stirred for four
hours, warmed to room temperature and stirred over-
night. The reaction mixture is diluted with methylene
chloride, washed sequentially with saturated sodium
hydrogen carbonate solution and brine, dried over

10 anhydrous magnesium sulfate and concentrated in vacuo
to obtain a solid. Flash chromatography of the solid
using silica gel and a 2:1 ethyl acetate/hexanes
solution gives a solid which is recrystallized from
carbon tetrachloride to obtain the title product as a

15 white solid (0.23 g, mp 1420—144°C) which is identified
by TN spectral analysis.

. EXAMPLE 38

Preparation of 3-Bromo-5-(p-chlorophenyl)-—-4~-f (tri-

20 fluoromethyl)sul fonvll-2-7{trifluoromethvl}thio rrole
SOECF3 _ Br S0,CF4
/ \ + Bra a4 / \

F4CS N F3Cs™ N

25 | c1 | c1
H H

A solution of 2-(p-chlorophenyl)-3-[(tri- -
fluoromethyl)sulfonyl]-5-[ (trifluoromethyl)thio]pyrrole
(0.5 g, 0.00122 mol) in chloroform (10 mL) is cooled

30 with an ice bath, treated with a solution of bromine
(0.21 g, 0.00134 mol) in chloroform (5 mlL), stirred for
two hours, warmed to room temperature, treated with two
drops of additional bromine and stirred for one hour.
The reaction mixture is diluted with methylene chlo-

35

ride, washed with water, saturated sodium hydrogen



organi c extracts are washed with brine, dried over 25 anhydr ous

magnesi um sul fate and concentrated i n vacuo to obtain a yell ow

syrup. Flash chromatography of the syrup using silica gel and a 1:2

et hyl atet at e/ hexanes solution gives the title product as a white
‘solid (1.4 g, np 138[err]-141[err]C) which is identified by HNVR, 30

[err] FNMR and [err] CNMR spectral anal yses. 35

- 41 - EXAMY E 21 Preparation of

2- Brono- 3- (p-chl orophenyl )-4-[(tri fl uoronet hyl )sul fonyl ] pyrrole 5

[err]

carbonate solution, saturated sodium metabisulfite
solution and brine, dried over anhydrous magnesium
sulfate and concentrated in vacuo to obtain a syrup.
Flash chromatography of the syrup using silica gel and
a 1:5 ethyl acetate/hexanes solution gives the title
product as a white solid (0.25 g, mp 1220-1ZSOC) which

is identified by lanMr and 3cnmMr spectral analyses.

EXAMPLE 39
Preparation of 3-Bromo-5-(p-chlorophenyl)-2-[ (tri~
fluoromethyl}sulfinyl]—4-[(trifluoromgthyl)sulfonyl]-
pyrrole

10

/ A\ —_— /\
F4CS N F4C0S N

| cl 1 c1
- H H

15

20 A solution of 3-bromo-5-(p-chlorophenyl)-4-

[ (trifluoromethyl)sulfonyl]-2~[ (trifluoromethyl)thio]-
pyrrcle (0.4 g, 0.00082 mol) in chloroform (5 mL) is
cooled with an ice bath, treated with a solution of
3-chloroperoxybenzoic acid (0.24 g, 60%, 0.00082 mol)
in chloroform (10 mL), stirred for two hours, warmed to
room temperature and stirred overnight. The reaction
mixture is treated with saturated sodium metabisulfite
solution, diluted with methylene chloride, washed with

25

saturated sodium hydrogen carbonate solution and brine,

30 dried over anhydrous magnesium sulfate and concentrated

in vacuo to obtain a residue. The residue is placed on

a prep plate and eluted with a 1:2 ethyl acetate/-
hexanes solution to give the title product as a white
solid (0.25 g, mp 120°-170°c) which is identified by

35 LHNMR spectral analysis.



A sol ution of 2-brono-3-(p-chlorophenyl)-4-

((trifluoromethyl)sul fonyl]pyrrole (0.5 g, 0.00161 nol) 15 i n chlorof orm
is cooled with an ice-water bath, treated with a solution of brom ne
(0.258 g, 0.00161 nol) in chloroforn1 stirred for several hours,
“diluted with met hyl ene chl ori de, washed with water and brine, dried

over anhydrous magnesi um sul fate and concentrated in 20

vacuo to obtain

a white solid. Flash chromatography of - the solid using silica gel
and.a 1:3 ethyl acetate/- hexanes’Sol uti on gives the title product
as a white solid (0.54 g, np 163[err]-165[err]C) which is identified

by [err] HNMR and [err] CNVR spectral anal yses. 25

Fol | owi ng t he above procfm:ldrcaqirtg,utthﬁsiatg)vta/\xprocedure,e(mit/ahemg &t brom ne

yi el ds 2,5-dil

%%%{U t 3~
phenyl) 4- [(trI%]UOFOHEt 5 éﬁ?%n?lﬁf cqlorﬂﬁ$roxyben%%ﬁ$e? Td226[err]C
yields 2,4 —bls[(trlfluoromethyl)sulfonyl} 3-bromo-5-

{(p-chlorophenyl)pyrrole, mp 115 ©-135%.

EXAMPLE 40

Preparation of Ethyl 5-(p-chlorophenyl)-4-thiocyanato-

pyrrole-2-carboxylate

10 / N\ +  NH,SCN

HgC,00C N
cl

H
SCN

—_ !\

H5C,00C

15

|
H

+ Bra

Cl

. A solution of ethyl 5-(p-chlorophenyl)-

pyrrole-2-carboxylate (0.95 g, 3.8 mmol) in acetic acid

20 (20 mL) is treated with ammonium thiocyanate (1.75 g,

22.8 mmol), stirred at room temperature for five

minutes, cooled to 15°C, treated with a solution of

bromine (0.91 g, 5.7 mmol) in acetic acid (10 mL) and

stirred at room temperature for several hours. The

25 reaction mixture is filtered to remove solids and the

filtrate is poured into water and stirred.

The agueous

mixture is filtered to obtain an off-white solid.

Flash chromatography of the solid using a 1:10 ethyl

acetate/hexanes solution gives the title product as a
30 white solid (0.99 g, mp 138°~141°C) which is identified

13

by lHNMR and CNMR spectral analyses.

35



35

EXAMPLE 22

=42 -
Preparation of 2-(p-Chlorophenyl)-3-nitro-5-[(tri-

fl uoronet hyl)thi o] pyrrole and 5-(p- Chl orophenyl) - 3-
nitro-2-[(trifluoromethyl)thio]pyrrole 5
15

“[err]

10

15

20

25

30

35

- 857 -

EXAMPLE 41

Preparation of Ethyl 5-(p-~chlorophenyl)-4-[(difluoro~-
methyl)thio]pyrrole~2—-carboxylate

SCN SCF ,H

[\ e /\

HsCo00C ? o1 HgC,00C T 1
. H

A solution of ethyl 5-(p-chlorophenyl)-4-
thiocyanatopyrrole-2-carboxylate (76.7 mg, 0.25 mmol)
in 2~-propanol is treated with sodium borohydride
(11.0 mg, 0.29 mmol) under nitrogen, heated to 70% for
ten minutes, cooled to room temperature, treated with a
solution of potassium hydroxide (16.8 mg, 0.30 mmol) in
2-propanol, treated with tributylphosphine (81.2 mg,
0.4 mmol), heated to 65°-70°C and treated with excess
chlorodifluoromethane for one hour. Additional tri-
butylphosphine (81.2 mg, 0.4 mmol) is added to the
reaction mixture and the addition of chlorodifluoro-
methane is continued for 30 minutes. The mixture is
then poured into brine and extracted with ethyl ace-
tate. The combined organic extracts are washed with
water, dried over anhydrous soidum sulfate and concen-
trated in vacuo to obtain a liquid. Flash chromato-
graphy of the liguid using silica gel and a 1:10 ethyl
acetate/hexanes solution gives the title product as a
white solid (42.6 mg, mp 113-117°C) which is identified
by YHNMR and 13

Following the above procedure, but substitu-

CNMR spectral analyses.

ting tetrafluoroethylene for chlorodifluoromethane
yields ethyl 5-(p-chlorophenyl)-4-[(1,1,2,2~tetra-
fluoroethyl)thio]lpyrrole-2-carboxylate.



A solution of 2- (p-chlorophenyl) -5-[(tri-

fluoronethyl)thio]pyrrole (1.0 g, 0.0036 nol) in acetic acid is
cooled with an ice bath, treated with nitric acid (0.24 g, 0.00378
nmol.), stirred for two hours, 20 poured into ice-water and stirred for
‘one hour. The aqueous solution is filtered and the filter cake is
washed with water and dried in a vacuuq3@§§§jcator to obtain a tan
solid. Flash chromatography of the solid using silica gel and a 1:10
et hyl acet at e/ hexanes 25 sol ution gives 2-(p-chlorophenyl) -3-nitro-5-][
(tri - fluoronethyl)thio]pyrrole as a yellow solid (0.45 g, np

143[ err]-145[err]C) and 5-(p-chlorophenyl)-3-nitro-2-[(tri-

fluoronet hyl)thio]pyrrole as a yeIIo@E@éﬁiﬁLé§.17 g, np

185[ err] - 193] epkkparatBoinh off GUP-Ehaiotoptentyl]) ~ad (W ilfaridrididthyl) - 19

13,30 FMRiapd, GYR SRechidl qualyses 3

SCFaH SCF,H

[\ ——s [\
H5Co00C N Hooc” N
| cl | cl
H H

10 A solution of ethyl 5-(p-chlorophenyl)-4-
[ (difluoromethyl)thio]pyrrole~2~-carboxylate (166 mg,
0.5 mmol) in ethanol is treated under nitrogen with a
solution of sodium hydroxide (100 mg, 2.5 mmol) in
water. The reaction mixture is refluxed for three

15 hours, poured into ice-water, treated with hydrochloric
acid and extracted with ethyl acetate. The combined
organic extracts are washed with water and brine, dried

over anhydrous sodium sulfate and concentrated in wvacuo

to obtain the title product as an orange solid (158 mg,

mp 165°C (dec)) which is identified by 'HNMR and > CNMR

spectral analyses.

20

EXAMPLE 43

Preparation of 2,3-Dibromo-5-~({p-chlorophenyl)-4-[(di-

25 fluoromethyl)thiolpyrrole

SCFH Br  SCFH

/ \ s Bry —— I\
30 HOOC N Br N

Cl | 3!
H

:-—-—

A solution of 5—(p—ch;oropheny1)—4-[(di-
fluoromethyl)thio]}pyrrole-2-carboxylic acid (5.39 g,

35 0.0178 mol) and sodium acetate (6.4 g, 0.0781 mol) in



EXAMPLE 23 Preparati on of 3-Brono-5-(p-chlorophenyl)-4-nitro-2-

[(trifluoromethyl)thio]pyrrole 5 [err] 10

A sol ution of 2-(p-chlorophenyl)-3-nitro-5-

[ (trifluoronethyl)thio]pyrrole (0.35 g, 0.0011 nol) and sodi um
acetate (0.11 g, 0.0013 nol) in acetic acid is treated with a
solution of bromne (0.21 g, 0.0013 nol) 15 In acetic acid, stirred for
one hour, poured into water and extéqcied with ethyl acetate. The
conbj ned organic extracts are washed with water and brine, dried over
anhydr ous magnesi um sul fate and concentrated in vacuo to obtain &
resi due. Flash chromatography of the 20 residue using silica gel and a

1: 9 ethyl acetaad:etic acid bhexanestsal withnagsweatiba bift beopigduct as a

O s el
EXAMPLE 24 25 reaCtlﬁnepaxaurgnlsfSgltpeﬁhfgropheaylﬁoarslatozEM$(tr|-

fluoromet hyl) spbhgayhtQ¥e! Ob8ured into ice-water and extracted with

5 ethyl acetate. The combined organic extracts are

washed with water, saturated sodium hydrogen carbonate
solution and brine, dried over anhydrous sodium sulfate
and concentrated in vacuo to obtain a red gum. A

mixture of the gum, ethyl-acetate and silica gel is
10 evaporated to dryness and placed on a column packed
with silica gel. The column is eluted with a 1:10
ethyl acetate/hexanes solution to obtain a gum. The
gum is dissolved in ethyl acetate, treated with carbon
black, filtered through celite and concentrated in
15 vacuo to obtain an orange gum. The orange gum is
dissolved in an ether/pentane solution, cooled to 0%c
and filtered to remove solids. After the filtrate is
concentrated in vacuo, the residue is dissolved in
acetone, treated with carbon black, filtered through
20 celite and concentrated in vacuo to give the title
product as a red gum (4.33 g) which is identified by

LHNMR spectral analysis.

EXAMPLE 44

25 Preparation of 2,3-Dibromno-5-(p-chlorophenyl)-—-4-
[ {(difluoromethyl)sulfinylipyrrole

Br SCF,H Br SOCF;H

30 / \ —_— [/ \
Br N Br N
| c1 | cl
H

A solution of 2,3-dibromo-5-(p-chloro-
35 phenyl)-4~{ (difluoromethyl)thio]pyrrole (125 mg,



[err] 30 A sol ution of 2-(p-chlorophenyl)-3-nitro-5-

35 [(trifluoromethyl)thio]pyrrole (0.24 g, 0.000744 nol) I n
chloroformis cooled with an ice bath, treated with
-44 - 3-chl oroperoxybenzoic acid (0.49 g, 60% 0.00171 nol)

“and stirred for one hour. The cooling bath is renoved and the
reaction mxture is stirred for one hour, treated with saturated
sodium bisulfite solution, 5 diluted gptbh nmethylene chloride, washed
W th saturated sodi um hydrogen carbonate solution and brine, dried
over anhydrous magnesi um sul fate and concentrated in vacuo to obtain
a yellow syrup. Fl ash chromat ography of the syrup using silica gel

and 1: 3 ethyl carstatdol)l0in cHIGXENESS Ol sitt Bdagd epitinesiehl L oduct as a
yell ow peroxybenzoic acid (86 mg, 60%, 0.30 mmol) at 0°c. The
reaction mixture is stirred for one hour at OOC, warmed
to room temperature, stirred overnight, poured into
5 saturated sodium metabisulfite solution and diluted
with a methylene chloride/water mixture. The organic
phase is separated, washed with saturated sodium
hydrogen carbonate solution, dried over anhydrous
sodium sulfate and concentrated in vacuo to obtain a
10 residue. Flash chromatography of the residue using
silica gel and a 1:10 ethyl acetate/hexanes solution
gives the title product as a yellow solid (68 mg, mp
180°C (dec)) which is identified by 'HNMR and l>cNMR
spectral analyses.
15
EXAMPLE 45
Preparation of 2-(p-Chlorophenyl)-5—-(trifluoromethyl)-
3-[(trifluoromethyl)thio]lpyrrole

20

{0\ + CFaSC1 —> / \
FaC N FaC N

25
A solution of 2-(p-chlorophenyl)-5-(tri-

fluoromethyl)pyrrole (11.2 g, 45.7 mmol) in methylene
chloride is treated with an excess of trifluoromethyl-
sulfenyl chloride, stirred overnight at room tempera-

30 ture, treated with trifluoromethanesulfonic acid (40
drops) and additional trifluoromethylsulfenyl chloride,
stirred for 30 minutes and diluted with an ether/water
mixture. The organic phase is separated, washed with
water, dried over anhydrous magnesium sulfate and

35 concentrated in vacuo to obtain a purple oil. Flash



solid (0.26 g, nmp 97[err]-99[err]C) which is identified by [ err] HNVR

and [err] FNVMR spectral anal yses. EXAMPLE 25
15 Preparation of 2-(p-Chlorophenyl)-5-nitro-3-[(tri-
f I uoronet hyl ) sul fonyl ] pyrrol e [err] 20

‘A solution of 2-(p-chlorophenyl)-3-[(tri-
fl uoronet hyl )sul fonyl]pyrrole (1.0 g, 0.00323 nol) in 25 acetic

anhydride is cooled with an ice bath, treated with nitric acid (0.15
m., 0.00329 nol), warnmed to room fefperature, stirred for 20 hours

and poured into water. The mixture is decanted and the insolubles are
di ssolved in ethyl acetate. The ethyl acetate solution 30 I's washed with

brine, dried owhramatogmaphyreghddiaineil usis@l$b&hcan@ebomnénarnted in
vacuo'to obt ai fbHy PAltate/hes N4 EoL ELASH §14OUL 0BT RN 91 kg, T €SI due

usi ng siljca gel and . acet at ef hexanes SO utl gl ves

the title prodid cé’é’%i:ét]a]nl%ﬁﬂ |%F‘-'{T® pgtgolg@mggther to obtain the
title product as a purple solid (mp 53.0°-55.0 C) which

is identified by 1HNMR and 13eNMR spectral analyses.

EXAMPLE 46
Preparation of 3-Bromo-5—(p-—chlorophenyl)-2-(triflucro-
i methyl)—-4-[ (trifluoromethyl)thiolpyrrole

SCF,4 Br  SCF,

I\ v By —  JI N

15 FsC

N
‘ Cl Cl
H

T

A solution of 2-(p-chlorophenyl)-5-~(tri-

fluoromethyl)—3 [(trlfluoromethyl)thlo]pyrrole (1.03 g,
20 3.0 mmol) and sodium acetate (0.3 g, 3.6 mmol) in
acetic acid is treated with bromine (0.58 g, 3.6 mmol),
stirred for 30 minutes at room temperature and diluted
with an ethyl acetate/water mixture. The organic phase
is separated, washed with water, dried over anhydrous
25 magnesium sulfate and concentrated in vacuoc to obtain a
semi-solid. Chromatography of the semi-solid using
silica gel and hexanes gives the title product as a
white solid (mp 87.0°-88.5°C) which is identified by

1 19 13

HNMR, FNMR and CNMR spectral analyses.

30

35



- 45 - 174-180[err]C) which is identified by [err] HNMR spectra

anal ysi s. _EXAMPLE 26 5 Preparati on of

5- (p- Chlorophenyl)pyrrol 5-yl trichloro- nmet hyl ket one

[err] A solution of trichloroacetyl chloride 15
'(11.26 g, 0.0619 nol) in ether is treated with a sol ution of

2- (p-chl orophenyl ) pyrrole (10.0 g, 0.0503 nol) in ether, stirred for
four hours at room tenmperature, tregied wWith saturated potassium

car bonat e solution and diluted with ethyl acetate. The organic 20
phase is separated, washed with brine, dried over anhydr ous magnesi um
sul fate and concentrated in vacuo . to obtain a yellow solid. The solid
is recrystallized from 2- propaBSEMELELATe the title product as a

yel | ow s @iriephairht ith @f - (HB@iha orophedlyan HsC) (i Afhdrondayiyi ed by
25 1HNMR sge it(r al, ﬁnalxy %:hzl)sulfinzl]gxrrole

SCF, . SOCF,

B B

A solution of 2-(p-chlorophenyl)-5-(tri-
fluoromethyl)-3~{ (trifluoromethyl)thio]pyrrole (5.5 g,
15.9 mmol) in chloroform is cooled to 0°C, treated with
3-chloroperoxybenzoic acid (5.49 g, 60%, 19.1 mmol),
stirred for several hours and filtered to remove
solids. The solids are dissolved into ether and the
organic solution is washed with water and saturated
sodium hydrogen carbonate solution, dried over anhy-
drous magnesium sulfate and concentrated in vacuo to
obtain a solid. Recrystallization of the solid from
ether gives the title product as a white solid (mp
198°-200°C) which is identified by ‘HNMR, '°FNMR and
13 enmr spectral analyses.

10

15

20

EXAMPLE 48

Preparation of 2-(p-Chlorophenyl)-5-(trifluoromethyl)-
3-[{trifluoromethyl)sulfonyl]pyrrole

25

SCF, S0,CF,

- B A

A solution of 2-(p-chlorophenyl)-5-(tri-
fluoromethyl)-3-[ (trifluoromethyl)thio]pyrrole (1.5 g,
4.3 mmol) in acetic acid is treated with hydrogen

35



EXAVMPLE 27 Preparation of Methyl 5-(p-chlorophenyl)pyrrole-2-
carboxyl ate 30 35 - 4

A sol ution of sodi um net hoxide (12.73 nL of 4.38 Msolution in

met hanol, 0.0556 nol) in nmethanol is cooled with an ice bath, treated
"with 5-(p-chloro- phenyl ) pyrrol -5-yl trichloronmethyl ketone 5

(6.0 g, 0.0186 nmol), stirred for two hours, diluted wth water and

filtered to obtain a solid. The solid _ 3 s washed with water and dried

over.night in a vacuum dessicator to give the title product as a tan

solid (4.23 g, np 177[err]-179[err]C) which is identified by '

[ err] HNMR

peroxide (1.5 mL, 30%, 13 mmol), stirred at 95°C for
several hours, treated with additional hydrogen pero-
xide (1 mL), stirred at 90°Cc for four hours, cooled to
room temperature, stirred for 48 hours, treated with
additional hydrogen peroxide (1 mL), stirred for
several hours at reflux, cooled and diluted with an
ethyl acetate/water mixture. The organic phase is
separated, dried over anhydrous magnesium sulfate and
concentrated in vacuo to obtain an o0il. Crystalliza-

10 tion of the oil from petroleum ether gives a white

semi~solid which is chromatographed using silica gel
and a 1:9 ethyl acetate/hexanes solution to obtain the
title product as a white solid (mp 167°—169°C) which is
identified by 1HNMR, 19pMMR ana 13cnmr spectral

15 analyses.

EXAMPIE 49

Preparation of 3~-Bromo-~5~(p~chlorophenyl) -1-(ethoxy-
methyl)-2-(trifluoromethyl)—~4-f (trifluoromethyl)thiol—-

20 pyvrrole

Br SCF,

[\ +  CICHa0C,Hg + (CH,>4CO7K*
| cl B
! r  SCFq

—_— /\

FaC” N 7\
| ~ /~Cl
¢

30 HEDCEHs

A solution of 3-bromo-5-(p-chlorophenyl)-2-
(trifluoromethyl)—-4-[ (trifluoromethyl)thio]pyrrole
(0.6 g, 1.4 mmol) and potassium tert-butoxide (0.19 g,
1.7 mmol) in tetrahydrofuran is stirred for 15 minutes,
treated with chloromethyl ethyl ether (0.16 g,

35



10 spectral anal ysis. Fol | owi ng t he above prbcedure,

but substi - tuting sodi um et hoxi de and et hanol for sodi um net hoxi de
and net hanol vyields ethyl 5-(p-chlorophenyl)pyrrole- 2- car boxyl at e,
np 148[err]-150.5[err]C. 15 EXAMPLE 28
Preparation of Methyl 5-(p-chlorophenyl)-4-[(trifluoro-

nmet hyl ) t hi o] pyrrol e- 2-car boxyl ate 20 _ g4 - [err]

Trifl uoronethanesul fonic acid (0.27 g, 30
0.001795 nol) is added to a solution of nethyl 5-(p-
chl orophenyl ) pyrrol e- 2- carboxyl ate (4.23 g, 0.01795 nmol) in
net hyl ene chloride (70 nL) at -30 C This mxture is treated with
trifluoronet hyiisal oy, stirredhifar do Mirdtes And2831mwed st rad for 30

mnutes at 35 oinaddbEtekCmifRuTEd PO URLAIRCLALYES 1W LAl dd19 for
dried over anhydrous magnesium sulfate and concentrated
in vacuo to obtain a residue. Chromatography of the
5 residue using silica gel and a 1:9 ethyl acetate/-
hexanes solution gives the title product as an amber
oil which is identified by 1iNMR and 13cnMr spectral

analyses.

Following the above procedure, but substi-
10 tuting 2-~(p-chlorophenyl)-5-(trifluoromethyl)-3-[ (tri-
fluoromethyl)sulfinyl]pyrrole for 3-bromo-5-(p-chloro-
phenyl)-2-(trifluoromethyl)-4-{ (trifluoromethyl)thioj-
pyrrole yields 2-(p-chlorophenyl)-1-(ethoxymethyl)-5-
(trifluoromethyl)-3-{ (trifluoromethyl)sulfinyl]pyrrole
15 as an oil.

EXAMPLE 50
Preparation of 2—-{p~Chlorophenyl}-4-phenyl-5-(tri-

fluoromethyl)-3~-[ (trifluoromethyvl)sul fonyl rrole

20
0
o—4/ |
F4C P + _ S0,CF,
H N
cl / N\
25 H S0,CF4
30 —
A solution of 4-(p-chlorophenyl)-2-(tri-
35

fluoromethyl)-3-oxazolin-5-one (1.0 g, 3.8 mmol) and



- 47 -

three hours, diluted with nethylene chloride, washed

10

w th saturated sodi um hydrogen carbonate sol uti on and brine, dried
over anhydrous magnesi um sul fate and concentrated in vacuo to obtain
the titl'e product as an off-white solid (5.44 g, np
"133[err]-137[err]C) which is I dentified by 1HNVWR spectral anal ysis.
EXAMPLE 29 Preparation of 5-(p-Chlorophenyl)-4-[(trifluoronethyl)-

t hi o] pyrrol e-2-carboxylic acid [err] 65 - A m xture
of methyl 5-(p-chlorophenyl)-4-

[ (trifluoronethyl)thio]pyrrole-2-carboxylate (4.89 g, 20 0. 0146 nDI)'and

sodi um hydroxide (1.7

0. 0437 nol) in a 2:1 nethanol /wat er

5 L
sol ution (150 ﬁt§~b§sﬁégﬁéglpgromethy1)sulfonyl]styrene (1.4 g,

10

15

20

25

30

35

3.8 mmol) in dimethylformamide is stirred for two hours
at 110°c, treated with triethylamine (0.38 g,
3.8 mmol), stirred for several hours at reflux and
diluted with an ethyl acetate/water mixture. The
organic phase is separated, washed with water and
dilute hydrochloric acid, dried over anhudrous magne-
sium sulfate and concentrated in vacuo to obtain a
residue. Chromatography of the residue using silica
gel and a 1:10 ethyl acetate/hexanes solution gives the
title product as an amber o0il which is identified by
1HNMR and 13CNMR spectral analyses.

EXAMPLE 51
Preparation of Trifluoromethyl l-chloro-N-(p-chloro-

benzyl)thioformimidate

+

c1
CHoN==C CHEN::<:
//J::::]/’ + CFg5C1 ——> SCFq
c1 cl

Trifluoromethylsulfenyl chloride (4.0 g,
0.03 mol) is bubbled over 30 minutes into a solution of
4-chlorobenzylisonitrile (3.0 g, 0.02 mol) in methylene
chloride, causing the formation of a white precipitate.
The suspension is stirred for 16 hours at room tempera-
ture and filtered to remove solids. The white filter
cake is washed with methylene chloride and solvent is
removed under reduced pressure to obtain an amber oil.
Bulb-to-bulb distillation of the oil (90°-100°c,
0.05 mmHg) gives the title product as a colorless oil
(3.9 g, 68%).



60[err]C, stirred for three hours, cooled to roomtenpera- ture with

stirring overnight and concentrated in vacuo to renove nost of the
met hanol . The resul ti ng aqueous 25 solution is treated with 10%
hydrochloric acid and a white precipitate forms. Ethyl acetate is
‘added and the organi c phase is separated, washed with brine,
dried over anhydrous magnesi um sul fate and concentrat ed I n vacuo to
give the title product as an off-white 3 _solid (4.98 g, np
176[.err]-178[err]C) which is identified 1HNMWR spectral anal ysis.
35 - 48 -
EXAMPLE 30 Preparation of 2-(p-Chlorophenyl)-3-[(trifluoronethyl)-
t hi o] pyrrole 5 [err] EXAMPIE 52

Preparation of 2-(p—-Chlorophenyl)-5-{(trifluoromethyl)-

thio rrole—~3—~carbonitrile

CN
1 CN

CHN= + ::<: — I\
cl
€l :

Under a nitrogen purge, a solution of tri-
fluoromethyl-l-chloro-N-(p-chlorobenzyl)thioformimidate
(1.1 g, 0.004 mol) and 2-chloroacrylonitrile (0.4 mL,
0.005 mol) is treated with a solution of triethylamine
15 (1.3 nL, 0.009 mol) in toluene. After an induction
period, solids begin to form as the reaction mixture
exotherms slightly. When the exotherm subsides, the

I—Z

10

reaction mixture is heated at reflux temperature for 16
hours, cooled and filtered. The filter cake is washed
20 with ehtyl acetate and the filtrate is concentrated in
vacuo to obtain a semi-solid. The semi~-solid is
dissolved in ethyl acetate and the organic solution is
washed with water and brine, dried over anhydrous
magnesium sulfate and concentrated jin Qécho to obtain a

25 solid. The solid is twice recrystallized from 1,2-
dichloroethane to give the title product as a beige
solid (0.7 g, mp 203°-205°C) which is identified by

LaNmMR spectral analysis.

30

35



A m xture of 5-(p-chlorophenyl)-4-[(tri-

fl uoronet hyl)thio]pyrrol e-2-carboxylic acid (0.5 g, 0.00155 nol) in
et hanolamne (1.5 nL) is 15 stirred at 160[err]C for five hours, cooled
to roomtenper- ature overnight with stirring, poured into water and
extracted with ether. The conbined organic extracts are washed with
brine, dried over anhydrous nagnesi um sul fate and concentrated in
vacuo to obtain a yellow 20 syrup. g;a§h chr omat ogr aphy of the syrup
using silica gel and a 1:4 ethyl acetate/hexanes solution gives the
title product as an off-white solid (0.11 g, np 59[err]- 64C) which
Is identified by [err]HNVR and [err] FNMR spectral anal yses. 25
EXAMPLE 31 Preparation of 2, 3-EXAMBLB-33 (p-chl orophenyl)-4-[(tri -

f1 uoronet hyl ) tgy 4£068 0802~ (p—Chlorophenvl]€5L] (trifluoromethyl) -
sul fonyl lpyrrole~3~carbonitrile

CN CN

/ A\ R /\

N FaCO0,S5 N
| Cl 3-7e | c1
H H

F4CS

10
A solution of 2-(p-chlorophenyl)-5~[(tri-

fluoromethyl) thio}pyrrole~-3~carbonitrile (0.6 g, 0.002
mol) in acetic acid is treated portionwise with 30%
hydrogen peroxide solution (0.6 mL, 0.006 mol), stirred

15 for 1 1/2 hours at 90°C, treated with additional
hydrogen peroxide (0.3 mL, 0.003 mol), stirred for two
hours at 90°C, stirred for 16 hours at room temperature
and diluted with an ethyl acetate/water mixture. The
organic phase is separated, washed with water and

20 bripe, dried over anhydrous magnesium sulfate and
concentrated in vacuo to obtain a solid. The solid is
recrystallized from ethylene dichloride to give the
title product as a beige solid (mp 2280—23000) which is

identified by 14NMR and 13cnMr spectral analyses.

25
EXAMPLE 54
Preparation of 4-Bromo-2-(p-chlorophenyl)-5-{(tri-
fluoromethyl)thiolpyrrole~-3-carbonitrile
CN Br CN
30
!\ —_— !\
F3CS N F4CS N
l Cl | Cl
H H
35 Under a nitrogen purge, a solution of 2-(p-

chlorophenyl) -5-[ (trifluoromethyl)thio]pyrrole-3-



35 - 49 - A

sol ution of 5-(p-chlorophenyl)-4-[(tri-

fl uoronet hyl ) thi o] pyrrol e-2-carboxylic acid (0.75 g, 0. 00233 nol) and
sodi-um acetate (0.84 g, 0.0103 nol) in acetic acid (15 nL) is treated
dropwi se with a solution of bromne (0.82 g, 0.00513 nol) in acetic
aci d (7.5 nm), stirred for two hours, diluted with water and
extracted with ether. The conbi ned organi extracts are washed with
wat er, saturated netabisulfite sol u- tion, saturated sodi um hydrpgen
carbonate solution and 10 brine, dried over anhydrous magnesi um sul fate
and concentrated ,in vacuo to obtain a yellow syrup. Flash

chr omat ogr aph§FagPoriE rad@ ol Ark 18y 019020 mpd))” did tetriahydrofuran his
acet at e/ hexanesea®led wartrdiNrdritsdddilrmiidedyet. 36 g, AVGR t,@@l'\?sol id (0.52
g, 1mp 107[6”15_ lll?z’.l %95 Wi, eh s den. 1iem etrlaftlu%:'i baync{ ecgchltlz_le N'-—R
[err] CNMR andSfér ﬁg\l Pttt S~ rasm P n
EXAMPLE 32 tratiededar ataco dfo bbdind-a prechildweaphamd )rdsidue i £$ uor o-
met hyl) thi o] PR AFVEL AP VMY Sid ailuted with water. The organic
phase is separated, washed with water and brine, dried
over anhydrous magnesium sulfate and concentrated in
vacuo to obtain a solid. High performance liguid
chromatography indicates that the solid contains 20%
10 starting material. A solution of the mixture and
sodium acetate (0.05 g, 0.006 mol) in acetic acid is
treated with bromine (0.03 mL, 0.0006 mol), stirred for
16. hours at 60°C, cooled and concentrated in vacuo to
obtain a semi-sclid. The semi~sclid is partitioned
15 between ethyl acetate and water. The organic phase is
separated, washed with water and brine, dried over
anhydrous magnesium sulfate and concentrated in vacuo
to obtain a solid. The solid is recrystallized from

ethylene dichloride to give the title product'- as an

20 off-white solid (mp 241°-243%) which is identified by

1eNMR and Y3conMr spectral analyses.

25

30

35



[err] 25 A solution of ethyl 4-(p-chlorophenyl)-

30 pyrrol e-3-carboxylate (9.0 g, 0.036 nol) in nethyl ene chl ori de
(180 nL) is treated with trifluoronethyl - sul fenyl chloride (4.9 g,
0.036. nmol) with stirring for 45 mnutes at -30[err]C. The reaction
m xture is warned to roomtenperature and stirred for several hours.
Si nce 35 a TLC shows sone starting material present, the
- 50 - reaction mxture is cooleggta -30 C, treated with addi-
tional trifluoromethylsulfenyl chloride %.3 g,
EXAMPLE 55
reparation of 3-(p-Chlorophenyl)-l-methyl-4~[(tri-

fluoromethvl)sulfonyl]pyrrole

Hac-T*CHECODH + c:1—-<;>—c=-_:c-soat:r3
c

HO
Cl

10
S0,CF 4

15 CHg

L A solution of 2-(p-chlorophenyl)ethynyl tri-
fluoromethylsulfone (4.8 g, 0.018 mol) and N-formyl-
sarcosine (2.9 g, 0.025 mol) in acetic anhydride is

20 stirred for three hours at reflux temperature, stirred
overnight at room temperature, concentrated in vacuo,
diluted with water and extracted with ether. The
combined organic extracts are concentrated in vacuo to

obtain a residue. Flash chromatography of the residue

25 using silica gel and a 1:3 ethyl acetate/hexanes
solution gives a brown solid which is recrystallized
from a benzene/hexanes solution to obtain the title
product as a white solid (1.9 g, wp 70°-73°C) which is

.
identified by 14NMR and 13 cnMr spectral analyses.

30

35



0.0095 nol ), warned to roomtenperature overnight with

stirring,

washed with water, saturated sodi um hydrogen 5 carbonate sol ution and
brine, dried over anhydrous magnesi um sul fate and concentrated in
vacuo.to give the title product as an off-white solid (12.0 g, np

161. 5- 164.0 C) which is identified by [err] HNVR
13CNWR spectral anal yses. 10
Preparation of 3-(p-Chlorophenyl)-2-[(tri4duoromethyl)-

[ err] FNVR and
EXAMPLE 33
t hi o] pyrrol e

15 . [err] A sol ution of ethyl
4- (p-chl orophenyl ) - 5- [ (trifluoronethyl)thio]pyrrole-3- carboxylate
(8.0 g, 25 0.023 nol) in 10% ageuous sodi um hydroxi de solution is

refluxed for several hours, stirredEfAMBIEnS€nperature
poured into i gep tr%rmow%%t@ddmt&

with water and siaemms. it
concentrated in vacuo to obtaln a bromm sem -solid. A

overnight
lqgric acid
shed

magnesi um sul fate and

sol ution of the

sem -soldid (6.9 g) cijn ethanolamine is heatedept 110[err] C for several
hour s, ﬁ%ured I nto nce- wat er and extracted th chloroform The
conbi ned
S0,CF4 SO0,CF,
7\ + C180,NCO0 ——> 7\
10 N Cl N
| |
CHj CH,

A solution of 3~(p-chlorophenyl)-1l-methyl-
4-{ (trifluoromethyl)sulfonyl]pyrrole (0.5 g,

15 0.0015 mol) in dimethoxyethane is treated with chloro-

sulfonyl isocyanate (0.2 mL, 0.0034 mol),

stirred for

24 hours at room temperature, treated with additional
chlorosulfonyl isocyanate (0.6 mL, 0.0068 mol), stirred
for 24 hours, treated with dimethylformamide'fz nL),

20 stirred for one hour, diluted with water and extracted
with ether. The combined organic extractes are washed

with water, dried and concentrated in vacuo to obtain a

semi-solid. Flash chromatography of the semi-solid
using silica gel and a 1:4 ethyl acetate/hexanes

25 solution gives the title product as a white soliid
(0.2 g, mp 117°-119°C) which is identified by ‘HNMR and

13CNMR spectral analyses.

30

35



35 organi c extracts are washed with water and brine, dried

- 51 - over anhydrous magnesi um sul fate and concentrated in
vacuo to give a brown oil. The oil is dissolved in met hyl ene
chloride, filtered through a bed of silica gel and the filtrate is
concentrated in vacuo to obtain 5 the title product as a grey sem-solid
(4.8 g, nmp 44[err]-46[err]C) which is identified by [err] HNVR
spectral analy- si s. EXAMPLE 34 10
Preparation of 2, 3-Di brono-4-(p- chlorophenyl) 5-T(tri-
fIuoronethyl)thlo]pyrrole [err]

EXAMPLE 57

Preparation of Ethyl 5-(p-chlorophenyl)-4-[(1,1,2, 2~
tetrafluoroethyl)sul fonyl 1pyrrole-2-carboxylate and
Ethyl 5-(p-chlorophenyl)=-4~[(1,1,2,2-tetrafluoro-

5 ethyl)sulfinyllpyrrole-2~carboxylate
SCF,CF ,H
/ \ -_—
10 HgCo00C T
H cl
S§0,CF,CF,H SOCF ,CF -H

15
H5C,00C H5Co00C
! }

A solution of ethyl 5-(p-chlorophenyl)-4-
20 [(1,1,2,2—tetrafluoroethyl)thio]pyrrole—2—carboxylate
(1.83 g, 0.0022 mol) in chloroform is cooled with an
ice bath, treated with 3—chloroperoijenzoic acid
(3.2 g, 0.011 mol), stirred for one hour, warmed to
room temperature, stirred for several hours, cooled
o5 with an ice bath, treated with additional 3-chloro-
peroxybenzoic acid (2.7 g, 60%, 0.009 mol), stirred for
several hours, treated with saturated sodium metabi-
sulfite solution and diluted with a methylene chlo-
ride/water mixture. The organic phase is separateqd,
30 washed with saturated sodium hydrogen carbonate solu-
tion, dried over anhydrous sodium sulfate and concen-

trated in vacuo to obtain a residue. Flash chroma-

tography of the residue using silica gel and a 1:5
ethyl acetate/hexanes solution gives ethyl 5-(p-

chlorophenyl)~-4-{(1,1,2,2~-tetrafluoroethyl)sulfon-
yl]pyrrole-2-carboxylate as a white solid (0.54 g,

35



20 A solution of 3-(p-chlorophenyl)-2-[(tri-

fluoronmethyl)thio]pyrrole (3.0 g, 0.0108 nol) in nmet hyl ene chl ori de
(15 nm) is treated with brom ne (4.0 g, 0.025 nol, 1.3 nm.), stirred
for -one hour, 25 washed with water and brine, dried over anhydrous
magnesi um sul fate and concentrated in vacuo to give the title product
as a purple sem-solid (4.2 g) which is i dentified by [err] HNVR and
[err] CNMR spectral anal yses. 30 3%2

- 52 - - -

153°-156°C) and ethyl 5-(p-chlorophenyl)-4-[(1,1,2,2~
tetrafluoroethyl)sulfinyl]pyrrole-2~carboxylate as a
white solid (1.28 g, mp 138°-140°C). Both products are
identified by 1unNMR and 13CNMR spectral analyses.

EXAMPLE 58

Preparation of 5-(p-Chlorophenyl)-4-[(1,1,2,2-tetra—
fluoroethyl)sulfonyllpyrrole—~2~carboxylic acid

10 SD,CF oCF oH S0,CF ,CF H
7\ + NaBH —— / \

H5C,00C HOOC

N
| |
H c1 H c1

15
A solution of ethyl 5-(p-chlorophenyl)-4-
[(1,1,2,2-tetrafluoroethyl)sulfonyl]pyfrole—z-carbo-
xylate (0.54 g, 0.0012 mol) in ethanol is treated under
nitrogen with a solution of sodium hydroxide'(o.zs g,
20 0.0065 mol) in water. The reaction mixture is refluxed
===+ - for three hours, poured into ice-water, treated with
hydrochloric acid and extracted with ethyl acetate.
The combined organic extracts are washed with water and
brine, dried over anhydrous sodium sulfate and concen-
25 trated in vacuo to obtain the title product as a gum

(0.6 qg).

30

35



EXAMPLE 35 Preparation of 2,3-D brono-4-(p-chlorophenyl)-5-[(tri-

fl uoronet hyl )sul finyl]pyrrole 5 [err]

A sol ution of 2,3-dibrono-4-(p-chl orophenyl) -
5-[(trifluoronethyl)thio]pyrrole (1.0 g, 0.0023 nol) in 15 chl orof orm
(10 nL) is treated with 3-chl oroperoxyheny; - zoic acid (0.4 g, 60%
0.0023 nol) with stirring at O[err]C, warned to roomtenperature with
stirring for two hours, washed with saturated sodi um netabisulfite
sol ution, saturated sodi um hydrogen carbonate sol ution, 20 wat er and
brine, dried over anhydrous magnesi um sul fate and concentrated in
vacuo to obtain a yellow syrup. Flash chromatography of the syrup using
silica gel and a 1:4 ethyl accR%AMPEBE\S%es solution gives the title

product as a yp&éix seiof 6F.F 9D iBrdfS-5I prLdnilddohehyl 2425  Which is
I dentified by rr] HNVR, !errlﬁNWﬁ and Jerr Spec- ral anal yses.
30 1 2,.2-tetrafiuoroethyl)sul fonyllpyrrole

80,CF ,CF zH Br  SO,CF,CFH

!\ + Brp ——> [\
Hooc” N Br ?
|
H c1 - H cl

A solution of 5~(p-chlorophenyl)-4-

10

f(1,1,2,2~tetrafluorocethyl)sulfonyl]pyrrole-2~carbo-
xylic acid (0.5 g, 0.0013 mol) and sodium acetate
(0.47 g, 0.0057 mol) in acetic acid is treated with a
15 solution of bromine (0.46 g, 0.0029 mol) in acetic
acid, stirred for two hours at 60°¢, poured into
tace-water and extracted with ethyl acetate. The
combined organic extracts are washed with water,
saturated sodium hydrogen carbonate solution and brine,
20 dried over anhydrous sodium sulfate and concentrated in
vacuo to obtain a red gum. Flash chromatography of the
gum using silica gel and a 1:6 ethyl acetate/hexanes
solution gives the title product as a pale green solid
(0.37 g, mp 138°-141°C) which is identified by ‘HNMR

25 and 13CNMR spectral analyses.

EXAMPLE 60
Insecticide and acaricide evaluations

The following tests show the efficacy of the
30 compounds as insecticides and acarides. 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
35 '



35

EXAMPLE 36

10

15

20

25

30

35

- B3 -

Preparation of 2-(p-Chlorophenyl)-3-[(trifluoronethy)-
sul fonyl]-5-[(trifluoronethyl)thio]pyrrole [err]
A sol ution of 2-(p-chlorophenyl)-3-[(tri-

fl uoronet hyl )sul fonyl ] pyrrole (2.47 g,ﬁpnﬁpqp nmol ),

amount 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 laboratory maintained at about 27°C. The rating
system employed is as follows:

Rating System

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

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

A sieva lima bean leaf expanded to 7 to 8 cm
in length is dipped in the test suspension with agita-
tion for 3 seconds and placed in a hood to dry. The
leaf is then placed in a 100x10 mm petri dish contain-
ing a damp filter paper on the bottom and 10 3rd instar
caterpillars. The dish is maintained for 5 days before
observations are made of mortality, reduced feeding, or
any interference with normal moulting.

Spodoptera eridania 7-day residual

The plants treated in the above test are
maintained under high intensity lamps in the greenhouse
for 7 days. These lamps duplicate the effects of a
bright sunny day and are kept on for 14 hour day

10



trifluoronethylsulfenyl chloride (2.18 g, 0.016 nol),
trifluoronethanesul fonic acid (0.12 g, 0.0008 nol) and 15

1, 2-dichl oroethane (15 nL) is placed in a pressure tube, heated at
70[err]C for five days, diluted with met hyl ene chl oride, washed with
saturated sodi um hydr ogen car bonate solution and brine, dried over
anhydr ous nmagnesi um sul fate and concentr-atad -4 n vacuo 20 to obtain an
anber syrup. Flash chromat ography of the syrup using silica gel and
a 1:5 ethyl acetate/hexanes solution gives the title product as an
off-white solid (2.36 g, np 118[err]-122[err]C) which is identified
by [err] HNVR 13 and CNWR spectral analyses. 25

EXAMPLE 37 lerngidpar AEtAT FF RYS BiWg thalfilags difetsanplad fand/| | - 2-
(p-chl orophenyladudved &s 130 the above-said et 35

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

Sieva lima bean plants with primary leaves
expanded to 7 to 8 cm are selected and cut back to one
plant per pot. A small piece is cut from a leaf taken
from the main colony and placed on each leaf of the
test plants. This is done about 2 hours before treat-
ment to allow the mites to move over to the test plant
and to lay eggs. The size of the cut piece is varied
to obtain about 100 mites per leaf. At the time of the
treatment, the piece of leaf used to transfer the mites
is removed and discarded. The mite-infested plants are
dipped in the test formulation for 3 seconds with
dgitation and set in the hood to dry. Plants are kept
for .2 days before estimates of adult kill are made
using the first leaf. The second leaf is kept on the
plants for another 5 days before observations are made
of the kill of eggs and/or newly emerged nymphs.

10

15

20

Empoasca abrupta, adults, western potato leafhopper

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

25

30

Heliothis virenscens, 3rd instar tobacco budworm
Cotton cotyledons are dipped in the test
formulation and allowed to dry in a hood. When dry,

35 each is cut into guarters and ten sections placed



- 54 - A sol ution of 2-(p-chlorophenyl)-3-[(tri-
fluoronmet hyl)sul fonyl]-5-[(trifluoronmethyl)thio]pyrrole (0.5 g,
0.00122 nol) in chloroform (20 m.) is cool ed with an ice bath,
treated with 3-chl oroperoxybenzoic 5 acid (0.81 g, 60% pure, 0.00281
nol), stirred for four hours, warmed to roomtenperature and stirred
over - night. The reaction mxture is diluted with nethyl ene

chl ori.de, washed sequentially wth saturated sodi um hydr ogen
carbonate solution and brine, dried over 10 anhydrous nagnesium sul fate
and concentrated in vacuo to obtain a solid. Flash chromatography of

the solid indiiRG aolalil ¢ 19eh p2 - 1.ethyl. .acet at e/ hexanes
sol ution gives a solid mhi?ﬁ19§39@3&??&§P#ﬂfeégﬂﬁﬁhne Cups fidfiaining
tetrachloride t8 Sbf&i i e longl eipcedod: dampadihtal wWidie S@rdl % 23 0,

np 142[ err] - 144fimsthE) caltieebin 3 ardeat Lisi y Jerr] HNMR spectra
anal ysis. g Biliardes th%ﬂNﬁfEeggg J;JP Farcandheasid

3-BrOﬁD-5-(p-ChE%POB%8ﬁ$F)pE-FPPrFQPZO Treatments are maintained for 3
f1uoromet hyl ) suflapaybpLark( horthuoegmeblinks! Bhal BLtifhRes of reduction

[err] 25  in feeding damage are made.
The data obtained for the above described
10 evaluations are reported in Table I.
15
20
25
30

35



A solution of 2-(p-chlorophenyl)-3-[((tri-

fluoronmet hyl)sul fonyl]-5-[(trifluoronmethyl)thio]pyrrole (0.5 g,
0.00122 nol) in chloroform (10 n) is coof éd~ 30 with an ice bath,
treated with a solution of bromne (0.21 g, 0.00134 nol) in
chloroform (5 nL), stirred for two hours, warmed to room tenperature,
treated with two drops of additional bromne and stirred for one
hour . The reaction mxture is diluted with nethylene chlo- 35
ride, washed with water, saturated sodi um hydrogen
- 55 - carbgngf e sol ution, saturated sodi um netabisulfite
sol ution and brine, gﬂo(yx) r anhydrous nagnesi um sul fate and
concentrated in vacu Eb in @& sSyrup.a B ash chgomat ography of the
syrup using silica g8l BainBt 5] a 1:5 ethyl acetate/hexanes sol ution gives
the title proddc®ias a white solid (0.25 g, np 122[err]-125[err]C)
whi ch is identified by [err]HNMR and [err] CNMR spectral anal yses.
EXAMPLE 39 10 Preparati on of 3-Brono-5-(p-chlorophenyl)-2-[(tri-
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fluoronmethyl)sulfinyl]-4-[(trifluoronethyl)sulfonyl]- pyrrol e

15 [err] 20 Asol utlon of
3- br ono- 5- (p- chl orophenyl ) - 4- 78
[(trifluoronethyl)sulfonyl]-2-[(trifluoromethyl)thio]- pyrrole (0.4
g, 0.00082 nol) in chloroform (5 nmL) is cooled with an ice bath,
treated with a sol ution of 3-chl or oper oxybenzoic acid (0.24 g, 60%
0.00082 nol) 25 in chloroform (10 nL), stirred for two hours, warned to
roomtenperature and stirred overnight. The reaction m xture is
treated with saturd el sodjpr mrretablsulflte solution, diluted with
nmet hyl ene chl ori deg re dSiu saturated sodi um hydrogen car bonat e
solution and brine,g & |ed°‘over ar‘?hydrous magnesi®m sul f ate and
concentr at ed S i g vactb to obtain a residue. The residue is placed on
a prep plate and eluted with a 1:2 ethyl acetate/- hexanes sol ution
to give the title product as a white solid (0.25 g, np
120[err]-170[err]C) which is identified by 35 [ err] HNVR spectr al
anal ysi s. )M '
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- 56 - Fol |l owi ng the above procedure, but using at
| east two equi val ents of 3-ch|oroperoxybgn%%ig acid yi el ds
2,4-bis[(trifluoronethyl)sulfonyl]-3-brono-'5-

(p-chl orophenyl )pyrrole, np 115/ err]-135[err]C. 5
EXAMPLE 40 Preparation of Ethyl 5-(p-chlorophenyl)-4-thiocyanato-

pyrrol e-2- car boxyl at e 10 [err]
A sol ution of ethyl 5-(p-chlorophenyl)- pyrrol e-2-carboxyl ate (0.95

g, 3.8 mol) in acetic acid 20 (20 mL) is treated with anmoni um .
t hi ocyanate (1.75 g,8 % .8 mol ), stirred at roomtenperature for five
m nutes, cooled to ﬁ%[ rgCojtreated with a solution of brom ne (0.91
g, 5.7 mml) in acetdcBhcRdS(10 AL) and o o o
Ogvﬁ
E
“ 7 g
K] 8 = @ © o 0
O] s
=
8 o F o
ey e o © ©
LI | I =
a
=) I
apd ’U
R
=]
0
£ E
- U ~ ©
H g ©
: gg"l T ° °
Of ~ =
g 2
B

Compound
(ethoxymethy1)~4-[(trifluoromethyl)-

4—[(trifluoromethyl)sulfonyl]pyrrole
sulfonyl]pyrrole

4—[(trifluoromethyl)sulfonyl]pyrrole

2,3~Dibromo-5-(p-tert-butylphenyl)—

2,3-Dibromo-5-(p—bromophenfl)~
2,3—Dibromo—4—[(trifluoromethyl)-

sulfonyl]-s-(alpha,alpha,alpha—
2,3~Dibromo—5—(p—chlorophenyl)-1-

trifluoro-p-tolyl)pyrrole



stirred at

and stirred. The aqueous

solid.

acet at e/ hexanes solution gives the title product as a 30

roomtenperature for severa
Is filtered to renove solids and the
m xture
FIl ash chromat ography of the~s8Pid using a 1:10 ethyl

hour s.

The 25

(0.99 g, nmp 138[err]-141[err]C which is identified
[err] CNMR spectral anal yses. 35

- 57 -

5- (p-chl or ophenyl) -

[err]

TABLE I (Continued)

glgit)
O ©

Toba

Leaf-

Res

P-

Budw

hopper

mite

Southern Armyworm

(ppm) (ppm

100

(ppm)

(ppm)
1,000

uor o-
(=)

1,00

300

days

Compound

<

2,3-Dibromo-l-(chloromethyl)-5-(p-

chlorophenyl)-4-[ (trifluoromethyl) ~

EXAMPLE 41
o o
o o
o 1)
o o
o o

sulfonyl ]pyrrole

5= (p-Bromophenyl)~2,3-dichloro-4~

[ (trifluoromethyl)sulfonyl]pyrrole

3-Bromo-5-(p-chlorophenyl) -4-

[(trifluoromethyl)sulfonyl]pyrrole-

Preparati on of Ethyl
met hyl ) t hi o] pyrrol e- 2- car boxyl at e

2-carbonitrile

reaction m xture
filtrate is poured into water
is filtered to obtain an off-white

white solid

by

(=)}

(2,3-Dibromo-5- (p-chlorophenyl)-4-

[ err] HNMR and

[ (trifluoromethyl)sulfonyl)pyrrol-
1-yl)methyl dimethyldithiocarbamate

5



10 A solution of ethyl 5-(p-chlorophenyl)-4-
t hi ocyanat opyrrol e- 2-car boxylate (76.7 ng, 0.25 mmol) in 2-propano
is treated with sodi um borohydri de -(81.6 ny, 0.29 mmol) under
nitrogen, heated to 70[err]C for 15 ten mnutes, cooled to room
tenperature, treated with a sol ution of potassium hydroxi de (16.8 nyg,
0.30 nmmol ) in 2-propanol, treated with tributyl phosphine (81.2 ny,
0.4 mmol ), heated to 65/ err]-70[err]C and treated with excess

chl orodi fl uor omet hane for one hour. Additional tri- 20 but yl phosphi ne
(81.2 ng, 0.4 mmol) gsE dded to the reaction mxture and the addit’ion
of chl orodi fl uoro- ol gredhane is continued for 30 minutes. The mixture
is t hen pouregﬂ % c&b‘? ne @&nd extracted wtly et hyl gce- tate.
The combi ned organi & eRt ractis are washed with 25 water, dried over
anhydr ous soi dum sul fate and concen- trated in vacuo to obtain a

| iquid. Flash chronmato- graphy of the liquid using silica gel and a
1: 10 et hyl acet at e/ hexanes sol ution gives the title product as a
white solid (42.6 , 113-117 C) which is identified 30 by [err] HNWVR
and [err] CNMR spect%alma@?l Ses. Fol | owi ng t he above
procedure, but subsﬁlt-g tPng tetraﬂPuoroetherne for

chl or odi f | uor onet ha i el ds et hyl

5- (p-chl or ophenyl) - 4- [(1,1,2,2-tetra-

fl uoroet hyl)thio] pyrrol e-2-carboxylate. 35
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- 58 - EXAMPLE 42 Preparati on of

5- (p- Chl orophenyl ) -4-[(di fl uoronet hyl) - t hi o] pyrrol e-2-carboxylic
acid 5 [err] - 82 - SCF2H 10

A solution of ethyl 5-(p-chlorophenyl)-4-

[ (di fluoronethyl)thio] pyrrol e-2-carboxylate (166 ny, 0.5 mmol) in
ethanol is treated under nitrogen with a sol ution of sodi um hydroxi de
(100 ng, 2.5 mmol) in water. The reaction mxture is refluxed for
three 15 hours, poured into ice-water, treated with hydrochloric

acid and extracted wptIget hyl acetate. The conbi ned organi c extracts
are washed with wate dgbidine, dried over anhydrous sodiumsulfate

and concentrated in ﬂa o& e ©® obtain ®®he title product & an orange
solid (158 ng, 20 gmglﬁ‘S[ rr]C (dec)) which is identified by [err] HNVR

and [err] CNMR spectral anal yses. EXAMPLE
43 Preparation of 2.3-Di brono-5-(p-chlorophenyl)-4-[(di-
I N
d 8488 o
3 & 2 o © o
Of
<
n -
g o g ©
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=) B »
g o ;1 o o o) o
5 e
g g
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N o Jas
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5 - SR TR
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Compound

(2,3-Dibromo-5-(p-chlorophenyl) -4~
[(trifluoromethyl)sulfonyl]pyrrol-
{2,3~-Dibromo-5-(p—chlorophenyl) -4~
[ (trifluoromethyl)sulfonyl]}pyrrol-
[(trifluoromethyl)sulfonyl)pyrrole
2,3-Dibromo-5-(3,4~dichlorophenyl) -
4~-[ (trifluoromethyl)sulfonyl]pyrrole

1-yl}methyl p-toluate
2,3-Dibromo-5-(p-fluorophenyl) -3~

1-yl)}methyl p-chlorohippurate



25 fl uoronet hyl)-thio] pyrrol e [err] A sol ution

of 5-(p-chl orophenyl)-4-[(di- fl uorgrethyl)thio] pyrrol e-2-carboxylic
acid (5.39 g, 35 0.0178 mol) and sodium acetate (6.4 g, 0.0781 nol) in
- 59 - acetic acid is treated with a solution of brom ne (6.24
g, 0.039 nol) in acetic acid under nitrogen. The reaction mxture is
stirred for three hours at room tenperature, poured into ice-water and
extracted with 5 ethyl acetate. The conbined organic extracts are
washed with water, saturated sodi um hydrogen carbonate sol ution and
brine, dried over anquﬂ us sodium sul fate
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and concentrated in vacuo to obtain a red gum A m xture of the gum

ethyl acetate and silica gel is 10 evagg{qged to dryness and placed on a
col uimm packed with silica gel. The cofum is eluted with a 1:10

et.hyl acetate/ hexanes solution to obtain a gum The gumis di ssol ved
in ethyl acetate, treated with carbon bl ack, filtered through celite
and concentrated in 15 vacuo to obtain an orange gum The orange gumis
di ssolved in an ether/pentane solution, cooled to OC and filtered to
renove solids. After the filtrate is concentrated in vacuo, the .
residue is dissolved gn acetone, treated wth carbon black, filtered
t hrough 20 celite 8nc§c@h ntrated in vacuo to give the title

product as a red gum @4. Sgg)Ovvhi ch is identafied bp derr] HNVR
spectral anal ysis. 0 3 ~ EXAMPLE 44 25

Preparati on of 2.3-Di Br 0- 5- (p-chl or ophenyl ) - 4-

[ (di fluoronmethyl)sulfinyl]pyrrole [err] 30 A

sol ution of 2, 3-di brono-5-(p-chloro- 35
phenyl)-4-[(dif|uorom?ttn/lLthi o] pyrrole (125 ng,
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- 60 - 0.030 mml) in chloroformis treated with 3-chl oro-

per oxybenzoic acid (86 ng, 60% O0.30 nnDI)agt _O[err]C. The reaction
mxture is stirred for one hour at O[err]C; “warned to room
tenperature, stirred overnight, poured into 5 saturated sodi um

met abi sul fite solution and dil uted wi th a nethyl ene chlori de/ wat er

m xture. The organic phase is separated, washed with saturated sodi um
hydr ogen carbonate sol ution, dried over anhydrous sodi um sul fate and
concentrated in vacuo to obtain a 10 resi due. Flash chromat ography of

t he resi due using oSidica gel and a 1:10 ethyl acetate/hexanes sol ution
gives the title produc |l ow solid (68 ng, np 1 13
180[err] C (dec)) whi chm S:clgergl figd by HNWMR and, CNWR | spectr al
anal yses. 15 EXAMPLE 45 Preparati on of

2- (p- Chl or ophenyl ) - 5- (i‘r .ﬂ| uor orret hyl ) -
3-[(trifluoronethyl)thio]pyrrole 20 [err]
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25 A solution of 2-(p-chlorophenyl)-5-(tri-

fluoronethyl)pyrrole (11.2 g, 45.7 nmmol) in nethyl ene chloride is
treated with an excess of trifluoromethyl- 6 - sul fenyl chloride, stirred
overnight at roomtenpera- 30 ture, treated with trifluoronethanesul fonic
acid (40 drops) and additional trifluoronethylsulfenyl chloride,
stirred for 30 mnutes and diluted wth an ether/water m xture. The
organi ¢ phase is separated, washed with wat er, dried over anhydrous
magnesi um sul fate and 35 concentrated in vacuo to obtain a purple oil.
Fl ash - 61 -
chr omat ography of the 0|I silica gel and a 1:9 et hyl
acet at e/ hexanes sol uti § @a blye oil i ch , is crystalllzed from
petrol eum ether to obtg |fgtfke t|tIe product as a pur'ple solid (np
53.0[err]-55.0[err] C) mhi is identified by [err] HNMR and [err] CNVR
spectral anal yses. EXAMPLE 46
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Preparati on of 3-Brono-5-(p-chlorophenyl)-2-(trifluoro- 10

met hyl )-4-[(trifluoromethyl)thio]pyrrole 8gfferr] A
sol ution of 2-(p-chlorophenyl)-5-(tri-
fluoronethyl)-3-[(trifluoronethyl)thio]pyrrole (1.03 g, 20 3.0 mol ) and

sodi um acetate (0.3 g, 3.6 mmol) in acetic acid is treated with
brom ne (0.58 g, 3.6 mol), stirred for 30 mnutes at room
tenperature and dil uted with an ethyl acetate/water m xture. The
or gani ¢ phase is separated, washed with water, dried over anhydraqus
25 magnesi um sul f age nd concentrated in vacuo to obtain a
sem -solid. ChronatogBa 8lt he seni-solid using silica gel and
hexanes gives the titgfe t a®a - t whitetwolid (mp
87.0[err]-88.5err]CQ |dent|f|ed by [err]HNVR, [err] FNVR and
[err] CNVR spectral analy es
I
§8EY ° 2+ o o
O] =
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B B o o (o] o o
A QM
p AT

Southern Armyworm

TABLE I (Continued)
(ppm)
1,000
9
9
9
9

Compound

[ (trifluoromethyl)sulfonyl]pyrrole

2-(p-Chlorophenyl)-3-nitro-5-
5~ (p-Chlorophenyl)-~3-nitro-2-
{ (trifluoromethyl)thio]pyrrole
2~-(p-Chlorophenyl)~3-nitro-5--
[ (trifluoromethyl)thio]pyrrole
2,3-Dibromo-4-(p-chlorophenyl) -
5-[ (trifluoromethyl)sulfinyl]-

pyrrole



- 62 - EXAMPLE 47 Preparati on of
2- (p- Chl or ophenyl ) -5-(trifluoronethyl)-

3-[(trifluoromethyl)sul finyl]pyrrole 5 88 - SCF3

SOCF3: [err] 10 A sol ution of 2-(p-chlorophenyl)-5-(tri-
fluoronethyl)-3-[(trifluoromethyl)thio]pyrrole (5.5 g, 15.9 mmol ) in
chloroformis cooled to O[err]C, treated with 3-chl or oper oxybenzoi c
acid (5.49 g, 60% 19.1 mmol), stirred for several hours and filtered
to renmove 15 solids. The solids are dissolved into ether and the .
organic solution is wgshed with water and saturated sodi um hydr ogen
carbonat e sol ution, dgi anhy- drous magnesi um sul fate and
concentrated in vacuo®dt ¢} & % obtiai n- a sol isd. Recrystallizatijon of the
solid from 20 ethe‘é %v&‘s he title product as a white solid (np
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methyl)-3~[ (trifluoromethyl)thio]-

pyrrole
2,3-Dibromo-4- (p~chlorophenyl) -5-

Compound
2-(p~Chlorophenyl)~5-(trifluoro-
2-(p=Chlorophenyl)~5-(trifluoro-
methyl)~3-[ (trifluoromethyl)sul-
[ (trifluoromethyl)thio)pyrrole
3-(p-Chlorophenyl)-2~[ (trifluoro-

finyl]pyrrole

methyl)thio]pyrrole



[err] FNVR and
EXAMPLE 48 25

[ err] HNVR,

-~ 89 ~

Preparation of 2-(p-Chlorophenyl)-5-(trifldoronethyl)-

3-[(trifluoromnethyl)sulfonyl]pyrrole

[err]

anal yses.

198[err]-200[err]C) which is identified by

[err] CNVR spectral

in

30
4.3 mol)

SCF3

A sol ution of 2-(p-chlorophenyl)-5-(tri- 35
stirred at 95 C for

13 mmol ),

30%

peroxide (1.5 ni,

fluoromethyl)-3-[(trifluoronethyl)thio]pyrrole (1.5 g,
63 -

acetic acid is treated with hydrogen
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hydr ogen per o- xide (1 ni),

treated with additiona
room t enperat ure,

several hours,

stirred at 90[err]C for four hours, cooled to

stirred for 48 hours, treated with 5 gﬂitlonal hydr ogen peroxide (1
several hours at cool ed and diluted with an
separated, dried

n.), stirred for
et hyl acetate/water m xture.

over .anhydrous magnesi um sul fate and
10 tion of the oi

The organi c phase is
concentrated in vacuo to obtain

frompetrol eum ether gives a
and

an oil. Crystalliza-

white sem -solig ich is chromat ographed using silica ge

a 1:9 ethyl acetate/hgxales. a9l ution to obtain the title product -as a
mhlch i's identified by [err] HNMR

white solid (np 167[e@r]31

[err] FNMR and [err]CN%R pEctyal 15 - andlyses. |

EXAMPLE 49 Prepar & i on of 3-Brono-5-(p-chlorophenyl) - 1 (et hoxy-

met hyl )-2-(trifluoronethyl)-4-[(trifluoronmethyl)thiol- 20 pyrrol e
A sol ution of -

[err]
3-bronD-5-(p-chIorophenzl)-Z-
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(trifluoromethyl)-4-[(trifluoromethyl)thio]pyrrole (0.6 g, 1.4 mmol)
and potassiumtert-butoxide (0.19 g, 35 911-7 mol) in tetrahydrofuran is

stirred for 15 m nutes, treated with chloronethyl ethyl ether (0.16
g, - 64 - 1.7 mol),
stirred for 30 mnutes and diluted wth an et her/water m xture. The
organi ¢ phase is separated, dried over anhydrous magnesi um sul fate
and concentrat ed in vacuo to obtain a residue. Chromatography of the
5 ‘residue using silica gel and a 1:9 ethyl acetate/- hexanes
solution gives the ti egprod ct as an anber oil which is identified
by 1HNMR and 13CNMR S§L anal yses. Fol | ow ng the

above procedure, but Q "'tuting ! ! }

2- (p-chl or ophenyl ) - 5- r fhuoﬂonethyl)-B-[(tri-

fl uoronet hyl )sul finyl [pyrrole for 3-brono-5-(p-chloro-

phenyl )-2-(trifluoronethyl)-4-[(trifluoronmethyl)thio]- pyrrol e yields
2- (p-chl or ophenyl ) - 1- (et hoxynet hyl ) - 5-

(trifluoronethyl)- 3- [Qtrbfluoronethyl)sulflnyl]pyrrole 15 as an oil.
EXAMPLE 50 g o
IU 2, © 1 i ] !
3 B¢
O ~
-
8 o F o
B H Qo © o o o
Q.E&n
-
%i E ~ % | ( t ]
=] @
; -
o
S ;
R K-
ﬁ Q o o)) () 1)) o
E 3 R o
O ~ =i
E Uy
B4

Compound

(ethoxymethyl) -2~ (trifluoromethyl) -
4-(trifluoromethyl)thio]pyrrole

3-Bromo-5~(p-chlorophenyl) -2~ (tri-
fluoromethyl) ~4~[ (trifluoromethyl) -

thio}pyrrole
3,4—leromo—2-(p-chlorophenyl)-
5~[ (difluoromethyl)sulfinyl]pyrrole

2~ (p-Chlorophenyl)~5~(trifluoro-
methyl)=-3~[ (trifluoromethyl)sul~-
fonyljpyrrole
3-Bromo—-5-(p-chlorophenyl)-1-



30

[err]

3.8 mol ) and

Preparati on of 2-(p-Chlorophenyl)-4-phenyl-5-(tri-
fluoronmethyl)-3-[(trifluoronethyl)sul fonyl]pyrrole 20

A sol ution of 4-(p-chlorophenyl)-2-(tri—3 -

f l.uor orret hyl ) - 3- oxazol i n-5-one (1.0 g,
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- 65 - [err]- bls[(trlfluoronethyl)sulfonyl]styr¢m§sgéﬁ
3.8 mmol) in dinethylformam de is stirred for two hours m’mmllé@?

treated with triethylamne (0.38 g, 3.8 mol ), stirr
hours &t .4gf6-®»0 and 5 diluted with an ethyl acetate/wat
organi ¢ phase is separated, washed with water and dilute hydrochlorlc
acid, dried over anhudrous magne- sium sul fate and concentrated in
vacuo to obtain a resi due. Chronat egreegphly of the residue using silica
10 gel and a 1:10 ethyl acetate/hexanes sol ution gives the title
product as an anber oil which is identified by [err] HNVR and
[err] CNMR spectral anal yses. EXAMPLE 51 15
Preparation of ¥oPE & GHARIMAD LSshl or o- N- (p- chl or o-
benzyl )t hi of orm m dat e [err]
Trifl uoronethyl sul fenyl Iorlde 4. 03 S hubbl ed over 30
mnutes into a solution OH' &&?P%raﬁgﬂ?ﬂl |sttr"'\)°§“(r§10 TR p| )
i n methyl ene 25 chl oride, causing the formation of a white precipitate.
The suspension is stirred for 16 hours at radbm tenpera- ture and
filtered to renove solids. The white fil¥er N cake is washed with
nmet hyl ene chl oride and solvent is r d under reduced pressure to
obtain an anber oil.

7]

R

wherein

W is 8(0) nCFoR 17

R1 is H, F, C1, Br, CFZH, CCIZH, CC1FH, CF3 or 0013:
n is an integer of 0, 1 or 2;

X is phenyl substituted with one to three halogen,

c,-C, alkyl, C,-C, alkoxy, C,-Cq alkylthio, c,~C,
- alkylsulfinyl, cl-c3 alkxylsulfonyl, CN, NO,, CF,,
R,CF,B, R,CO or NR,R. groups;

B is s(O)n or O;

Rz is H, F, CF H, CClFH or CF3:

R3 is c1 c3 alkyl, c1 c3 alkoxy or NR4R5:

R4 is H or c1 c3 alkyl:

RS is H or cl-c3 alkyl or Rsco;

R6 is H or c1 c3 alkyl:;

Y is H, halogen, crs, CN, Noz, B(O) 2R1 or phenyl
substituted with one to three halogen, c1 c3
alkyl, c1 c3 alkoxy, c1 c3 alkylthio, c1 c3
alkylsulfinyl, cl-c3 alkylsulfonyl, CN, Noz, CF3,

R,CF,B, R,CO or NR,R. groups;

Z is H, halogen or crs;
(o] (o]

R is H, CN, £R7, RBCHNHCRg, CHZSQ,

C,-C, alkyl cptiocnally substituted with one to

three halogen atoms,

one tri(cl--c4 alkyl)silyl,
one hydroxy,

gy



30

2-
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Bul b-to-bulb distillation of the oil (90[err]- 1OHL§

66 -

rr]

) DR

one
one

one

one

one

one

one

one

one

one

one

mrHg) gives the title product as a colorless oil Fﬁas epg“*§5
- EXAVPLE 52 'll

(p- Chlorophenyl) 5-[(trifluoronethyl)- thlo]pyrr
10

ile

Under a nitrogen purge, a solutlon of tri-
uor onet hyl - 1- chl oro- N- ( p- chl orobenzyl )t hi of orm m dat e

- G4 =

cyano,

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

c,-C, alkylthio,

phenyl optionally substituted with one to
three halogen atoms, one to three c1 c4
alkyl groups or one to three 01-04
alkoxy groups,

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

1 c alkyl groups or one to three cl-c4

alkoxy groups,

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

cl-cs alkylcarbonyloxy group optionally
substituted with one to three halogen
atons,

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

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,

cl-cs alkoxycarbonyl group optionally
substituted with one to three halogen
atoms or one to three cl-—c4 alkoxy
groups,

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

three halocgen atoms, one to three cl-c4



(1.1 g, 0.004 nol) and 2-chloroacrylonitrile (0.4 ni, T“SSheﬁGQSB

treated with a solution of triethylamne 15 (1.3 nL 0
toluene. After an induction period, solids begin t
u SI

reaction m xture exot hernms slightly. \Wen the exothern1s

reaction mxture is heated at reflux tenperature for 16 hours cooled
and filtered. The filter cake is washed 20 with ehtyl acetate and t he
filtrate is concentrated in vacuo to ¥btain a senm -solid. The
sem-solid is di ssolved in ethyl acetate and the organic solution is
washed with water and bri ne, dried over anhydrous magnesi um sul f at e
and concentrated in vacuo to obt a 25 solid. L The solid is twce

recrystallized from1, 2- SRSHRRRE (Y %R ¥hRP? iG1Fproduct as
a beige solid (0.7 g, npaﬂlﬁkywdrduﬁﬂﬁﬂdﬂcy which is identified by
HNVR spectral anal ysis. prclo 2—fur§¥%arbonyloxy group,

c3-c6 alkenyl optionally substituted with one
to three halcgen atoms or one phenyl group,
or
alxynyl optionally substituted with one
to three halogen atoms or one phenyl group:;
R, is C,-C¢ alkyl or c,-C cycloalkyl each optionally
substituted with
one to three halogen atoms,
one hydroxy,
one cyano,

c3-cs

6

one or two c,~C, alkoxy groups optionally substi-
tuted with one to three halogen atoms,

one C,-C, alkylthio,

one phenyl group optionally substituted with one
to three halogen atoms, one to three c,-C,
alkyl groups or one to three c1 4 alkoxy
groups,

one phenoxy 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 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,-C, alkoxy groups,

1"C alkyl carbonyloxy group optionally sub-

stituted with one to three halogen atoms,

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

one phenylcarbonyloxy group optionally substi-

one C

)



- 67 - _ EXAMPLE 53 Preparation of
2- (p-Chl orophenyl)-5-[(trifluoronethyl)- This Sheet Has Been Re Iaced

sul fonyl ] pyrrol e-3-carbonitrile 5
CN [err] 10 A solution of 2-(p- chlorop Hluuﬂl
fl uoronet hyl)thio] pyrrole-3-carbonitrile (0.6 g, 0.002 t|c

acid is treated portionwise with 30% hydr ogen peroxi de solution (0.6
m., 0.006 nmol), stirred 15 for 1 1/2.hggrs at 90[err]C, treated with
addi ti onal hydr ogen peroxide (0.3 nL, 0.003 nol), stirred for two
hours at 90[err]C, stirred for 16 hours at roomtenperature and
diluted with an ethyl acetate/water m xture. The organi ¢ phase is
separ at ed, washed wi th watetedndifb onebtbnhhrdei balogen akhpsyoape to

magnesi um sul fate and gngeng’ a [ The
solid is recrystalllze f?bn?ét%fgg g?o&?dgh%otglsgiehe

title product as a beige §§+¢g QhﬁOEISQEPFP523O[err]C3 which is
identified by [err] HHR én e&ikSﬁ&EﬁﬁﬂSﬁ Iabr8ﬁ§|&§eiona25y substi-

EXAVPLE 54 P t | of opheny| :
f1 uor omet hl ) t hi o] pyr ol e- §gga bhER, PRE %&g?meoﬁggoggx ke3as}' bk one

to three c1 4 alkoxy groups, or

one benzyloxycarbonyl group optionally substi-
tuted on the phenyl ring with one to three
halogen atoms, one to three cl-—c4 alkyl
groups or one to three cl-c‘ alkoxy groups,

alkenyl optionally substituted with one to

three halogen atoms or one phenyl group,

C3~Cg alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,

phenyl optionally substituted with one to three

halogen atoms, one to three c1 4 alkyl groups,

one c5 c12 alkyl group, one to two cl-c4 alkoxy

groups, or one phenoxy, 01-04 alkylthio, tri-

alkylsilyl, c,-C, alkylsu}finyl, c,-C, alkyl-

sulfonyl, carbo-cl-c -alkoxy, carboxy, CF3, CN,

NO,, di(c1 C, alkyl)amino, chFZB or °1'c4 alka-

noylamino,

phenoxy optionally substituted with one to three
halogen atoms, one or two cl-c4 alkyl groups, one
or two c,-C, alkoxy groups, trialkylsilyl, CF,,
CN, N°z' or di(c, -~ alkyl)aminec groups, or cl-c4
alkanoylamino,

i- or 2-naphthyil,

pyridyl, furyl, pyrrolyl or thiophenyl optionally

substituted with one to three halogen atoms,

C,-C¢ alkoxy group optionally substituted with

one to three halogen atoms; or

alkenyloxy group optionally substituted with

one to three halogen atoms;

-c4 alkyl:;

Cz-C6

1 4

C,Ce

R, is hydrogen or C

8 1

Iy



30 35 Under a nitrogen purge, a sol ut 'Tﬁlgsﬂéetzra(sﬁeen Replaced

chl orophenyl )-5-[(trifluoronethyl)thio]pyrrole-3-

- 68 - carbonitrile (0.6 g, 0.002 nol) in tetrahycillﬂ”"ﬂb lH“IJ
treated with N-brompsucci ni mi de (0.36 g, 0.002 nol) 6
hours at room tenperature and concen- trated in vacuo to obtain a
residue. The residue is 5 di ssolved in ether and diluted wth water.
The organic phase is separated, washerd wi th water and brine, dried
over anhydrous magnesi um sul fate and concentrated in vacuo to obtain
a solid. H gh performance liquid chromat ogr aphy i ndicates that the
solid contains 20% 10 starting material. A solution of the m xture and

sodi um acet at e R.106 @, -®, 0skkyb| gptivnally Sukstituted with one to
three halogen atoms,
phenyl optionally substituted with one or two
halogen, CN, noz, c alkyl, cl--c4 alkoxy
or CF, groups,
2= or 3-thienyl or
2~ or 3-furyl:;

: 4

A A R A
o | | |
Qis C-Rlo, C"ORII, C”NR12R13| P<0R14)2,
ﬁR1s ﬂgis
C-NRIGRJ.?’ C"ang, <\QI <\NI
N

Rzo ,

CN, C,-Cq alkyl optionally substituted with one or
more phenyl, CN or halogen groups or phenyl
optionally substituted with one to three c1 3

alkyl, cl- 3 alkoxy, haleogen, CN, Noz, CF or
“Rzznzz groups:

A is O or B;

R is c1 5 alkyl or phenyl:;

Rll is ¢ Ce alkyl:

R and R13 are each independently hydrogen, cl-c6
alkyl or when taken together with the atom to
which they are attached may form a 5- to 7~ mem-

bered ring wherein R represents from 4 to 6

12 13
hydrocarbons;
L is c,-C, alkyl:;
Rls is hydrogen, cl-c4 alkyl or may be taken together

) R O



treated with bromne (0.03 nL, 0.0006 nol), stirred for Sh eeﬁ—@as%ﬂﬁﬁeﬂéced

60[err] C, cooled and concentrated in vacuo to obtalﬁ
The seni-solid is partitioned 15 bet ween et hyl acetate ‘aﬂﬂﬂﬂﬂlﬂﬂﬂ
organi ¢ phase is separated, washed with water and br

anhydr ous magnesi um sul fate and concentrated in vacuo to obtain a

solid. The solid is recrystallized from
the title product as an 20 of f-white sobBd-(np 241[err]-243[err]C) which

is identified by [err]HNVR and [err] CNMR spectral anal yses.

30

35

with either R, or R,q 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;

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

R is ¢.,~C, alkyl or when taken together with R and

18 1 74 15
the atoms to which they are attached may form a 5~

to 7- membered ring optionally substituted with
one or two C,-C, alkyl groups:

1 73

ng and Rzo are each independently hydrogen or 01 c3

alkyl or when taken together may form a ring

wherein RyoR50 is represented by -C=C-C=C-; and
321 and R22 are each independently hydrogen orxr cl-—c3
alkyl;

provided that when R is H or c1 6 alkyl, X is attached
to a carbon atom adjacent to the pyrrocle ring nitrogen
atom; and when Y is substituted phenyl, X and Y cannot
be attached to the pyrrole ring at positions two and
three.

2. The compound according to claim 1 wherein
said compound has the structural formula

Y

a——Z

wherein W is S(O)ncrznl;

X is phenyl substituted with one to three halogen, CN,
NO,, CF, or R,CF,B groups;

Y is Cl1, Br, crs, CN or S(O)nCFZRI:

Z is H, Cl, Br or CFS:

1k

et hyl ene dichloride to give

25

R 0



3- (p-Chl orophenyl ) - 1-nmethyl -4-[(tri - f I uoronet hyl %’H}sfs(?lre]gtuag)éregr?l!lgplaced

[err] -, =+ 10 A sol ution of
2- (p-chl orophenyl ) et hynyl tri- f | uor onet hyl sul f one (4UHMMHIWIHUMI )
and N-fornyl - sarcosine (2.9 g, 0.025 nol) in acetic 0

stirred for three hours at reflux tenperature, stirred over ni ght at
roomtenperature, concentrated in vacuo, = 99 =diluted with water and
extracted with ether. The conbi ned organic extracts are concentrated
I n vacuo to obtain a residue. Flash chromatography of the residue 25
using silica gel and a 1:3 qghyl acet at e/ hexanes

R is H, CN, éRv or C,~C, alkyl optionally substituted
with one to three halogen atoms, one c,=C, alkoxy
group, one c¢yano, one cl-c6 alkylcarboenyloxy
group, one phenylcarbonyloxy group optionally
substituted with one to three halogen atoms or one
cl-c4 alkyl group, one benzylcarbonyloxy group or
one 2-furylcarbonyloxy group; and

R, is phenyl optionally substituted with ocne to three
halogen atoms, one or two cl-c4 alkyl groups, one

or two °1'°4 alkoxy groups, cF3, CN, No2 or

RZCFZB.

3. The compound according to claim 2 wherein
said compound has the structural formula

wherein W is 80, CF,;

X is phenyl substituted with one to three halogen atoms
or CF,;

Y is c1, Br, CF3, CN or S(O)nCFa;

Z is H, Cl1l, Br or cr3; and

R is H or C,-C, alkyl substituted with one ¢,-C, alkoxy
group.

4. The compound according to claim 2 wherein
said compound has the structural formula

Wi
X

L .



solubeﬁ”@TVé§“a"brOMM“solid which is recrystallized froma

benzaﬂg@mgéaﬂg%egph to obtain the title product as a white solid
(1.9 g, err]C) which is identified by [err] HNMR and
[err] al yses. 30 35

- EXAMPLE 56 Preparation of

2- Chloro 3-(p- chlorophenyl)-l-nethyl- -
[ (trifluoronethyl)sulfonyl]pyrrole 5 = 100 [err]

wherein W is 80 crs,

X is phenyl substztuted with one to three halogen atoms
or CF3.

Y is €1, Br, cr3, CN or s(O)ncr

Z is H, C1, Br or crs; and

R is H or C,-C, alkyl substituted with one C,~C, alkoxy
group.

5. A method for controlling insects and
acarina which comprises cpntacting said insects and
acarina, their breeding giounds, food supply or habitat
with an insecticidally or acaricidally effective amount
of a compound having the structural formula

X

wherein

W is 8(0) CFz 17

R1 is H, ¥, Cl1l, Br, CFZH, CClzﬂ, CCl1lFE, CF3 or 0013,

n is an integer of 0, 1 or 2;

X is phenyl optionally substituted with one to three
halogen, cl-c3 alkyl, cl-c3 alkoxy, c1 3 alkyl-
thio, cl-c3 alkylsulfinyl, cl-c3 alkylsulfonyl,
CN, NOz, CF3, chFzB, Rsco or NR4R5 groups;

B is S(O)n or O;

is H, F, CFZH, CClFH or CFSF

R

Ri is cl--c3 alkyl, 01-03 alkoxy or NR4R5:

R, is H or C,-C, alkyl:;

R, is H or C,-C, alkyl or R CO;

R6 is H or cl—c3 alkyl:;

Y is H, halogen, crs, CN, Noz, S(O)nCFZR1 or phenyl

RR O



10 wrom T A Tsol ut i on of  3-(p-chl orophenyl) - 1- net hyl -

4-[ (triflyos sngt i BswnlFiepraged pyrrole (0.5 g, 15 0.0015 nol) in
dlnethoxyet wi th chloro- sul fonyl isocyanate (0.3 ni,
0. 0034 nol mm‘ lHH 24 hours at roomtenperature, treated with
addltlonal fonyl isocyanate (0.6 nmL, 0.0068 nol), stirred

for 24 hours, treated wth dinethylformamde (2 nm.), 20 stirred for one
hour, diluted with water and extracted « 2paw=th ether. The conbi ned

organi c extractes are washed with water, dried and concentrated in
vacuo to obtain a sem -solid. Flash chromatography of the sem-solid
using silica gel and a 1:4 ethyl acetate/hexanes 25 sol ution gives the

title product as a weptdonailly substitmtedywitkh opm étOr]th]!’-Rﬂ d&xlagenni ch
is identified by HNMR-@dauyl, &3 CHRa1ReEY, a'c h&@cﬂylthxéoc 4=C5 3°

alkylsulf;nyl, 1~ 3 alkylsulfonyl, CN, Noz, crs,
chrzn, naco or NR4 5 groups;
Z is H, halogen or CF,:
(o] o)

R is H, CN, CR7, RSCHNHCRQ, CHZSQ,
cl-cs alkyl optionally substituted with one to
three halogen atoms,
one tri(cl--c4 alkyl)silyl,
one hydroxy,
one cyano,
one or two cl-c4 alkoxy groups optionally
substituted with one to three halogen
atonms,
orie C,~C, alkylthio,
one phenyl optionally substituted with one to
- three halogen atoms, one to three c1 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-_c4 alkyl groups or one to three cl-c4
alkoxy groups,
one benzyloxy group optionally substituted on
the phenyl ring with one to three
halogen atoms, one to three °1 c4 alkyl
groups or one to three cl-c4 alkoxy
groups,
1-%6 alkylcarbonyloxy group optionally
substituted with one to three halogen
atoms,
one C_-C, alkenylcarbonyloxy group optionally

2 6
substituted with one to three halogen

R A 0

one C

atoms,



- 71 - EXAMPLE 57 Preparation of Ethyl

5-(p- chITbs(anb@rnég)a ,[( 2 2-
tetrafluor 9F yrrole 2- car boxyl ate and Et hyl
5-{ p-chl or ,1,2,2-tetrafl uoro-

ethyl)sulfl -carboxylate [err]

- 102 -

one phenylcarbonyloxy group optionally sub-
stituted with one to three halogen
atoms, one to three cl-c4 alkyl groups
or one to three c1 4 alkoxy groups,

one c1 cG alkoxycarbonyl group optionally
substituted with one to three halogen
atoms or one to three cl-c4 alkoxy
groups,

one benzylcarbonyloxy group optionally sub-
stituted on the phenyl ring with one to
three halogen atoms, one to three c1 c4
alkyl groups or one to three cl-c4
alkxoxy groups, or

one 2-furylcarbonyloxy group,

c.-C_ alkenyl optionally substituted with one

3 76
to three halogen atoms or one phenyl group,
or _
. €5=C, alkynyl optionally substituted with one

to three halogen atoms or one phenyl group:;
R, is C,-Cq alkyl or C,-C, cycloalkyl each optionally

substztuted with

one to three halogen atoms,

one hydroxy,

one cyano,

one or two c,-C, alkoxy groups optionally substi-
tuted with one to three halogen atomns,

one c1 c4 alkylthio,

one phenyl group optionally substituted with one
to three halogen atoms, one to three c1 4
alkyl groups or one to three c1 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,

AR



A sol ution of eth I 5- (p chlorophenyl )-4- 20

[(1,1,2,2- tBt'? lamcb] pyrrol e-2-car boxyl ate (1.83 g,
0. 0022 nDI) cooled with an ice bath, treated with
3- chloroperox (3.2 g, 0.011 nol), stirred for one hour,

war nmed roon1tenperature stirred for several hours, cooled 25

W th an |ce bath, treated with additional 3-chloro- per oxybenzoi c
acid (2.7 g, 60% 0.009 nol), stirred for- 103 ~several hours, treated with
sat urat ed sodi um net abi - sulfite solution and diluted with a

met hyl ene chl o- ride/water m xture. The organic phase S separated

30 washed with saturated sodi um hydrogen carbonate so

dried over anhydrous ¥¥i RERLYIPEY cTEARP coOPELPRALLY sukﬁﬁiﬁﬂt?ﬂ 9BCEB°to
obtain a residue. Flash chswelyl ring ﬁﬂﬂﬁa@ﬂy © tﬁﬁbéEEaﬂu@eusaaem§L|'Ca

gel and a 1:5 et hyl acet exa ves et hyl 35
chl orophenyl )-4-[ (1,1, 2, 2-92%r ?Ié%?%%tﬁyTé Lifﬁ#]ék ups or-one 3 t8
yl ] pyrrol e-2- carboxylate aShzaew¢iec otlkb#ﬁ grioup

£ezga%luoroethy%?guﬁaﬁﬁil £ﬂ$§2 £¥é§%iié%§m§?gap oiéégéﬁf sd??a

(1.28 g, np 138[err]-140[ ¥ ﬁt}}te%ovhﬂprmd@% three halogen atoms,
one cz-c6 alkenylcarbonyloxy group optionally sub-
stituted with one to three halogen atoms,
one phenylcarbonyloxy group optionally substi-
tuted with one to three halogen atoms, one to
three cl-c‘ alkyl groups or one to three
1- alkoxy groups,
1~ alkoxycarbonyl group optionally substi-
tuted with one to three halogen atoms, or one
to three cl-c4 alkoxy groups, or
one benzyloxycarbonyl group optionally substi-
tuted on the phenyl ring with one to three
halogen atoms, one to three cl-c4 alkyl
groups or one to three 01-04 alkoxy groups,
C,-Cg alkenyl optionally substituted with one to
three halogen atoms or one phenyl group,
C,=Cg alkynyl optionally substituted with one to
three halogen atoms or one phenyl group,
phenyl optionally substituted with one to three
halogen atoms, one to three cl-c4 alkyi groups,
one c5 c12 alkyl group, one to two cl-c4 alkoxy
groups, or one phenoxy, cl-c4 alkylthio, tri-
alkylsilyl, c,-C, alkylsulfinyl, C,-C, alkyl-
sulfonyl, carbo-cl-c4—a1koxy, carboxy, crs, CN,
NO,,, di(cl-c4 alkyl)amino, R,CF,B or C,-C, alka-
noylamino,
phenoxy optionally substituted with one to three
halogen atoms, one or two cl-c4 alkyl groups, one

or two cl-c4 alkoxy groups, trialkylsilyl, CF3,

one C

Hllllll IIIIII IHII Illll II Ill!



d Lé?r]CNNR spectral analyses. 5

i dentified ; -“m“mé
IEXAl\/PILEI 58 %'Jgﬁrﬁiﬁﬁﬁfm 8 5- (p- Chl or ophenyl )-4-[(1, 1,2, 2-tetra-

fluorqethyl)su 2-carboxylic acid 10 [err]
15 ‘ n of ethyl 5-(p-chlorophenyl)-4-
[(1,1,2,2-tetrafl uoroethyl)sul fonyl]pyrrol e-2-carbo- xylate (0.54 g,
0.0012 nol) in ethanol is treated under nitrogen wwth a sol ution of
sodi um hydroxi de (0.26 g, 20 0. 0065 nol 304n~water. The reaction m xture
is refluxed for three hours, poured into ice-water, treated with
hydrochloric acid and extracted with ethyl acetate. The conbi ned

organi c extracts are washed with_water I ne, dried_qv

and br r
anhydr ous sodi um sul 8t N9pd BnELAC1 78, 21KYL) BHIPAR 958385f0°5b§arﬁ4the
title product as a gabkanoylamifiop Q). 30

l1- or 2-naphthyl,
pyridyl, furyl, pyrrolyl or thiophenyl optionally
substituted with one to three halogen atoms,
C,-Cq alkoxy group optionally substituted with
one to three halogen atoms; or
C,-Cg alkenyloxy group optionally substituted with
one to three halogen atoms:
Ry is hydrogen or cl-c4 alkyl:
Ry is C,-C, alkyl optionally substituted with one to
three halogen atoms,
phenyl optionally substituted with one or two
halogen, CN, Noz, cl—c4 alkyl, °1'c4 alkoxy
or CF, groups,
2~ or 3-thienyl or
2= or 3-furyl;

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

more phenyl, CN or halogen groups or phenyl
optionally substituted with one to three c1-03

alkyl, c1-03 alkoxy, halocgen, CN, Noz' CF3 or

NR,,R,, groups;

A is O or 8:;



S 73 .
NPLETnghaﬁHasBeapaé e@n of 2. 3-Di brono-5-(p-chl orophenyl) - 4-

35
[(1 1,2, 2- yl)sulfonyl]pyrrole 5 [err]
| uti on of 5-(p-chlorophenyl)-4-
[(1 1,2, 2- tetr uoroe yl ) sul fonyl ] pyrrol e-2-car bo- xylic acid (0.5

g, O. 0013 nol ) and sodi um acet at e (0.47 g, 0.0057 nol) in acetic acid
is treated with a 15 solution of bromn&o0=~46 g, 0.0029 nol) in acetic
acid, stirred for two hours at 60 C, poured into

R is ¢c,-C_ alkyl or phenyl:

10 1 76
Rll is cl-cs alkyl:;
812 and R13 are each independently hydrogen, cl-cs

alkyl or when taken together with the atom to
which they are attached may form a 5~ to 7- mem-
bered ring wherein R,,R, . represents from 4 to 6

hydrocarbons:

R14 is cl-c alkyl:

R15 is hydrogen, cl-c4 alkyl or may be taken together
with either R, ©F R,q and the atoms to which they
are attached to form a 5- to 7-membered ring
optionally substituted with one or two C,-C, alkyl
groups;

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

Rls is cl--c4 alkyl or when taken together with Rls and

the atoms to which they are attached may form a 5-
to 7~ membered ring optionally substituted with
one or two cl-c3 alkyl groups:; :

R and Rzo are each independently hydrogen or cl-c3

19
alkyl or when taken together may form a ring

wherein R19R20 is represented by =-C=C-C=C-; and
321 and R22 are each independently hydrogen or ci—c3
alkyl.

6. The method according to claim 5 wherein
the compound has the structural formula

wherein W is S(O)nCanl

X is phenyl substituted with one to three halogen, CN,

l l!lllll llllll mn lllll ll llll



ice-materTﬂgg extra ted with ethyl acetate. The conbi ned organic

extracts ar eeEr satur ated sodi um hydrogen carbonate
sol ution ana , dried over anhydrous sodium sul fate and
concentrate o to obtain a red gum Flash chromat ography of

t he gumusing silica gel and a 1:6 ethyl acetate/hexanes

solution gives the title product as a pale green solid (0.37 g, np
138[err]-141[err]C) which is identified bylPérr] HNVR 25 and [err] CNMR
spectral anal yses. EXAMPLE 60

I nsecticide and acarici de eval uati ons The follow ng tests
show t he efficacy ofNBhe gﬁ cgggfu ds_as_insecticides and acarides. The
eval ua- tions are’conalulfe 2R FEPEPPANs of test conpounds

di ssol ved or di%péss@H,iar50¢59,acntonesmalgcrgkftures. The test
conpound is techn gajy, n@j erppl o i @polved or di spersed in said
acetone/water m xtures in sufficiend 35

- 74 - amount to $rovide the concentrations set forth in Table

| bel ow.

R is H, CN, CR, or C,-C, alkyl optionally substituted

with one to three halogen atoms, one C -c4 alkoxy

1
group, one c¢yano, one C -cs alkylcarbonyloxy

group, one phenylcarbon;loxy group optionally
substituted with one to three halogen atoms or one
cl-c4 alkyl group, one benzylcarbonyloxy group or
one 2-furylcarbonyloxy group; and

R7 is phenyl optionally substituted with one to three

halogen atoms, one or two C,-C, alkyl groups, one

174
or two cl-c4 alkoxy groups, crs, CN, No2 or

chFzB.

7. 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
acaricidally effective amount of a compound having the
structural formula

wherein W, X, ¥, 2 and R are as described in claim 5.

8. The method according to claim 7 wherein
the compound has the structural formula

I



Al'l concentrations reported herein are in terns of active ingredient.

Al'l tests-are-conducted in 5 a | aboratory nmaintained at about 27[err]C.
The rating F@ﬂb@ﬁbloyed |s as follows:

Ratlng = no effect 5 = 56-65% ki |

1 = 10-259 ‘“\ﬁ = 66- 75% Kill 2 = 26-35%Kki | |
7 = 76 859 36-45% ki I | 8 = 86-99% ki | |
4 = 46-55% ki | | = 10096k||| ¥ 107 - The test species
of insects used in the present evaluations along with specific test
procedur es are-descri bed bel ow. Spodontera eridania 3rd instar
| arvae, southern arny- 20 wor m A sieva |ima bean | eaf
expanded to 7 to 8 cm inlength is dipped in the test suspension
with agita- tion for 3 seconds and placed in a hood to dry. The

Rontain- 25 ing a danp
caterpillars. The dish

| eaf is then placed in a 100x10 nm pet
filter paper on the bottomand 10 3rd in

is maintained for 5 days before obser ~gns are nmade of nortality, "
reduced feeding, or any interferenceNwith nornal nmoul ting. 30
Spodoptera eridania 7-day residual | The plants treated in
t he above test are naintained under ﬁigh intensity lanmps in the

gr eenhouse These | .anps duplicate the effects of a

for 7_da
bri ght sunny dH?eﬁﬁanaFe %ép?’oﬁ pof Rqage As q¢ssribed in claim 14.

9. 2 composition for controlling insects and
acarina comprising an agronomically acceptable carrier
and an insecticidally or acaricidally effective amount
of a compound having the structural formula

X
Y X
7]

: R

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

10. The composition according to claim 9
wherein the compound is as described in claim 2.



- 75 - | ength. After 7 days, the foliage is sanpl ed and

assayed as in the above-said test. Tetranychus urticae (P-resistant
strain), 2-spotted spider mte Sieva |im bean plants
wth primary | eaves expanded to 7 to 8 cmare selected and cut back
to one’ pl ant per pot. A small piece is cut froma |eaf taken

fromthe main colony and pl aced on each | eaf of the test plants. This
i s donadlalme~0d hours before treat- ment to allow the mtes to nove
over to the test plant and to lay eggs. The size of the cut piece is
vari ed to obtain about 100 mtes per leaf. At the tine of the
treatnent, the piece of leaf used to transfer the mtes 15 is renoved
and discarded. The mte-infested plants are di pped in the test

formul ation for 3 seconds with agitation and set in the hood to dry.
Pl ants are kept for 2 days before estimates of adult kill are nmade
using the first leaf. The second |l eaf is kept on the pl ants for

anot her 5 days before observations are nade of the kill of eggs
and/ or newy emerged nynphs.

HATOALKYLTHIO, -~SULFINYL AND ~SULFONYL ARYLPYRROLE
INSECTICIDAL AND ACARICIDAL AGENTS

ABSTRACT OF THE INVENTION

Haloalkylthio, =-sulfinyl and -sulfonyl
arylpyrrole compounds which are effective for the
control of insects and acarids are described. A method
for the insecticidal and acaricidal use of said com-
pounds and methods for the preparation of said com-
pounds are presented.



LS

Enpoasca abrupta, adults, western potato |eafhopper “M“afgheva
| ima bean | eaf about 5 cmlong is 25 di pped in the test formulation for
3 seconds with agitation and placed in a hood to dry. The leaf is

pl aced in a 100x10 mm petri dish containing a noi st filter paper on
the bottom About 10 adult | eaf hoppers are added to each dish and the
treatnents are kept for 30 3 days beforelmortality counts are made.
Hel i ot his virenscens, 3rd instar tobacco budworm o . Cotton
cotyl edons are dipped in the test formul ation and allowed to dry in a
hood. Wen dry, 35 each is cut into quarters and ten sections placed

- 76 - i ndi YREQALKYLTHIQ Q- SPLPINEE | ANDre o @ FONYI ARYLPERROLE ¢
ab5to7 mmlong piece of danp dental wick. One 3rd i nstar
caterpillar is added ?BsﬁﬁﬁﬁgEB%La%WDaA%QREEEﬁﬁkiAGENTS lid placed on the
cup. Treatnents are maintained for 3 days before nortality counts
and estimates of reduction I n feeding damage are nade.

5 Arylpyrrole derivatives having insecticidal,
acaricidal and nematicidal activity are known and
have been described, for example, in EP-A-0 426
948, EP~A-358 047, EP-A-386 681 and EP-A-347 488.
Diaryl substituted pyrrole compounds are described

10 in EP-A-487 870. The insecticidal araricidal
activity of the known agents is not always
satisfactory.

15 It is an object of the present invention to provide
highly effective insecticidal and acaricidal agents
useful for the control of insects and acarid pests
and for protecting agronomic crops from the ravages

of said pests.
20

This object is solved by the present invention,
which is defined in the claims.
25

A haloalkylthio, -sulfinyl and -sulfonyl

30 arylpyrrole compound of the present invention used
in a method for controlling insects and acarina has
the structural formula I U

35




‘The déta obtai ned for the above described 10

in Table I.

10

15

20

25

30

eval uations are reported
15 20 25 30

wherein
W is S({(0O)nCF2R1:

Ry is H, F, Cl, Br, CF2H, CCloFH, CClFH, CF3 or

CCl3;

n is an integer of 0, 1 or 2;

X is phenyl substituted with one to three halogen,
C1-C3 alkyl, C1-C3 alkoxy, C1-C3 alkylthio, C1-C3

alkylsulfinyl, C1-C3 alkylsulfonyl, CN, NO2, CF3,
RoCF2B, R3CO or NR4R5 groups;

B is S(O)p or O;

R2 is H, F, CF2H, CClFH or CF3:

R3 is C1-C3 alkyl, Ci1-C3 alkoxy or NR4R5;

R4 is H or C1-C3 alkyl;

UM AR PSS TR %
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Rg is H or C31-C3 alkyl or RgCO;




'35

77 - [err] - 78 - [err]

10

15

20

25

30

Rg is H or C1-C3 alkyl:;

Y is H, halogen, CF3’ CN, NO2, S(0)nCF2R1 or phenyl
substituted with one to three halogen, C1-C3
alkyl, C1~-C3 alkoxy, Ci-C3 alkylthio, C1-C3
alkylsulfonyl, CN, NO2, CF3, R2CF2B, R3CO or
NR4R5 groups;

Z is H, halogen or CF3;

] ]

R is H, CN, CR;, RgCHNHCRg, CH,SQ, or
C1-Cs alkyl optionally substituted with one to
three halogen atoms,

one cyano,

6ne to two C1-C4 alkoxy groups optionally
substituted with one to three halogen atoms,

one C1-Cg alkylcarbonyloxy group optionally
substituted with one to three halogen atoms, or

one phenylcarbonyloxy group optionally substituted
with one to three_halogen atoms, one to three C1-C4
alkyl groups or one to three C1-C4 alkoxy groups;

phenyl substituted with one to three halogen atoms,

one to three C1-C4 alkyl groups, or two C1-C4

alkoxy groups, or one CF3, CN, NO2,or RoCF2B;.

A ADEC 1997
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- 79 -

[err] - 80 - [err]

Rg is hydrogen or C1-Cq alkyl; -

5
R9 is C1-C4 alkyl optionally substituted with one
to three halogen atoms, or
phenyl optionally substituted with one or two
halogen, CN, NO2, C1-C4 alkyl, C1-C4 alkoxy or CF3
10 groups,
0 i
Q is C-Rjp, C-ORyj, C-NRji2R13, P(OR14) 2,
ﬁRls ﬁRls
C-NRIGR 17+ C"AR]_Q,
15 '

| adDpECH97




81 -

10

15

20

25

30

[err] - 82- [err] - 83 -

CN, C1-Cg alkyl optionally substituted with one or

more phenYl, CN or halogen groups or phenyl
optionally substituted with one to thre C1-C3
alkyl, C1-C3 alkoxy, halogen, CN, NO2, CF3 or
NR21R22 groups:; |

A is O or S:

R10 is Ci1-Cg alkyl or phenyl;
R11 is Ci-Cg alkyl;

R12 and R13 are each independently hydrogen or Cji-
Ce alkyl;

R14 and Rjg are each independently C1-C4 alkyl;

R15, R16 and R17 are each independently hydrogen or
C1-C4 alkyl:; and

Ri9, R20, R21 and R22 are each independently
hydrogen or C1-C3 alkyl;

REPLACEMENT

Por
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[err] | - 84 [err]
-6—

provided that when R is H or C1-Cg alkyl, X is

attached to a carbon atom adjacent to the pyrrole

ring nitrogen atom; and when Y is substituted

phenyl, X and Y cannot be attached to the pyrrole
S5 ring.

10 The haloalkylthio, -sulfinyl and -sulfonyl
arylpyrrole compounds of the present invention are
excellent insecticidal and acaricidal agents. The
present invention provides a method for controlling
undesirable insects and acarina by applying an

15 insecticidally or

_'L 1 10EC 97




29

[P¥]
(V1]

- 85 -

acaricidally effective amount of a haloalkxylthio, -sul-
finyl or -sulfonyl arylpyrrole compound to the breeding
grounds, food supply or habitat of said pests. pre-
ferred haloalkylthio, —-sulfinyl and -sulfonyl aryl-
Pyrroles have the structural formula II

R
(I

wherein w is B(O)nCszll

X is phenyl substituted with one to threa balogsn, CN,
Noz, CP3 or chrzs groups;

Y is ¢l, Br, CFs, CN or s(O)ncrznl;

Z is ¥, Cl, Br or CF3;

)

R is H#, cX, éR7 or cl-c4 alkyl optionally substituted
with one to three halegen atoms, one C,~C, alkoxy
group, cone cyano, one ci'cs alxylearbonyloxy
group, one phenylcarbonyloxy group optionally
substituted with one to three halogen atoms or one
cl-c4 alkyl group,

. and

R7 is phenyl optionally substituted with onme to three
halogen atoms, one or two c,-c‘ alkyl groups, one
or two cl-cz alkoxy groupy}oroneCFleN,Noz.

By the term halogen we intend an atom selec-

ted from the group consisting of ¥, cl, Br and I.

Preferred formula II compounds which are
especially effective as insacticidal and/or acaricidal

agents are illustrated by foxrmula IIT and formula IV

[err] - 86 - REPLACEMENT SHEET
r
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- 87 - [err] - 88 -

— 8 —
Y i
Z
Y
\ /
N R NT R
| l
R R

(III) (I

vherein W is 80, CF,;

X is phenyl substituted with one to three halogen atoms
or CF,; |

Y is Cl, Br, CPB, CN or s(o)nCF3;

Z is H, Cl, Br or CP_; and

3

R is H or ¢,-c, alkyl substituted with one C,-C, alkoxy

group.
The present invention also relates to novel
haloalkylthio, -sulfinyl and -sulfonyl arylpyrrole
compounds having the structural formula V

X

(v)

wherein

W is 8(0)nCFyRy;

Ry is K, F, Cl, Br, CFpH, CClyH, CClFH, CF3 or CCli;

n is an integer of 0, 1 or 2; .

X 1s phenyl substituted with one to three halogen, C3~Cy alkyl,
Cy~C3 alkoxy, C3~C3 alkylthio, C3-C3 alkylsulfinyl, C3~Cj
alkylsulfonyl, CN, NOp, CFs, RpCF;B, R3CO or NR4Rg groOUDE;

B is §(0) ox oO; _

Ry is H, F, CFyH, CCIFH or CFs} . RE?LACEM?R? SHERT!

R3 is €3-C3 olkyl, C3-C3 alkoxy or NR4Rg:

11DEC 1997
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[err] | - 89-

Rg¢ is H or cy-c5q
Rs {8 H or C1-C3
Rg is H or Cy1~C5
¥ i8 H, halogen,

with one to

[err] - 90 - [err]

alkyl;
alkyl ox RgCO;
alkyl;

CF3, CN, NOz, S(O)pCFzRy or_phényl substituteq
three halogen, C;-C3 alkyl, C3-C3 alkoxy, Ci-Cy

alkylthio, ¢y-C5 alkylsulfinyl, C;-Ci al?ylaulﬁonyl, CH, Noz,'
CF3, RyCFB, R3CO or NR4Rs groups;
% is H, halogen or CFa;

[
.R ies H, oN, CR,, R8CHNHCRS, CH,8Q or

Cy-Cg alkyl

optionally substituted with

one to three halogen atoms,

ons cyano,

ona or

two C1~Cq alkoxy groups optionally substituted

with one to three halogen atoms,
ona C;-Cg alkylecarbonyloxy group optionally substituted
with one to three halogen atoms, or

one phenyloarbonyloxy group optionally substituted with
one to three halogen atoms, one to threes C;-cy alkyl
groups or one to three Cy-C4 alkoxy groups;
R7 is phenyl optionally substituted with one to thrae halegen
atoms, one to threa C4~C4 alkyl groups, one or two
- ¢4~C4 mlkoxy groups, or one CF3, CN oxr NO3J
Rg 1s hydrogen or C3-C4 alkyl; )
Rg is Cy1-Cg alkyl optionally substituted with one to threa halogen
atoms, or
phenyl optionally substituted with one or two halogen, CN,
NOy, C1~Cs alkyl, C1—-C4 alkoxy ox CF3 groups;

i

Q is C-Ryqs C-OR

11/

C-NRy Ryzr P(ORy ) 0 C-NRy¢Ryq, C-2R;q,

CN, C3-Cg alkyl optionally substituted with one or mora

phenyl, CN or halogen groups or phenyl optionally -
- substituted. with’onas to three C3-C3 alkyl, Cy1-Ca alkoxy,
halogen, CN, NO,, CF3 ox NRyjRpz groups;

A isoors;

Ryg is cl-cs alkyl or phenyli
.Rll is Cl-CGl alkyl; . N

11DEGﬁ@7
- ]




[err] - 92 - [err]

- 10 ~

Rjs &nd Rj3 are each independently hydrogen or C3-Cg 21kyl;

Ry4 and Rjg ars each independently C3-Cgq alkyl;

Rys5, Rig 8nd Riy ars each independently hydrogen oxr C3-Cq alkyl; and

Rig, Ryps Ray @nd Ryp are each independently hydrogen ox C3-C3
alkyl;

provided that when R'is H or C3-Cg alkyl, X is attachsd to a carbon

atom zdjacent to the pyrrole ring nitrogen atom; and when ¥ is

substituted phenyl, X and Y cannot be attached to the pyrrole xing

at positions two and three.

44
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- 93- : : - Clains

1. A conmpound having the structural formula .

[err] where in Wis S(Oferr]CF[err]Rerr]; Rerr] is H F d, Br,
CFlerr]H, CO[err]H COFH CFlerr] or2€&Ct[err]; nis an integer of 0, 1 or
2; X is phenyl substituted with one to three halogen, Cerr]-(-err] alkyl,
Cerr]-Cerr] alkoxy, (err]-CJerr] alkylthio, (Jerr]-(err] alkylsulfinyl,

{5 e a0 S B
CFlerr]H, C@daﬁtxfiaqeﬂr];nﬁ@EBMh|¥?dﬁMnr$pé¢era1 ah&ybseG[err] C[erﬂ

al koxy or NRlerr]Rerr. Jerr er.r],alkyl rr] is Hor
Clerr]-Clerr] alkyl rf] erﬁ]néotlhe '3 Bve proJ:eg\[.lre, but ¥151n§ %:h _
appropriately substituted {({a-({ (trlfluoromethyl)sul-

5 fonyl}methylene)benzyl)}amino)acetaldehyde " diethyl
acetal yields the following compounds.

S0,CF,
K -
10 n
T
i "
M mpoc

H 4-~CH 101~103
15 3

H 4-CN oil

H 4-Br 87-89

H 4-CF3 semi-solid

H 4-C(CH,) 4 116-118

3-Cl 4-Cl semi-solid
20 _

H 4-F 120.5-124.5

H 4-Cl - 87-90
25
30
35 .

lﬁﬁjéﬁﬁﬁEﬁT
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R[err] S H @@i err] al kyl; Y is H, hangen,_CF[err] CN, NJerr],

S(C»[er r phenyl substituted with o t o.thiee
halogen *alkyl Cerr]-Cerr] al koxy, C[err]{gﬂémﬁﬂﬂﬂENT’SHEET
aIkyIthlo C[err] Cerr] aIkyIsquinyI, Cerr]-Cerr] alkyj sgrtomnyt TN,

NOJ err], CFlerr], Rerr]CF[err]B, R.err]CO or NRerr Z
Is H halogen or CF[err]; [err] Ris H CN, [=rr1]%D%tot9W
CH err] SQ or Clerr]-Cerr] alkyl -8ptionally substithtped with

one to three hal ogen atons, one cyano, ) . one or two
Cerr]-Cerr] alkoxy groups optionally substituted ' wWrtTh
one to three hal ogen atons, “one Cerr]-Cerr] alkylcarbonyloxy
group optionally substi t ut ed with one to three hal ogen
atons, or - 94-

one phenyl car bonyl oxy group optionally subst! 8ifed with

1. A compound having tha gtructural formula

X
z N
R

wherein

W 1s S(0)CFaRy)

Ry is H, F, Cl, Br, Crpd, CClyH, CClFH, CF3 or CCl,;

n is an integer of 0, 1 or 2;

X is phenyl substituted with one to thres halogen, C3~C; alkyl,
Cy~C3 alkoxy, Ci1-C3 alkylthio, C3-C3 alXkylsulfinyl, C;-C,
alkylsulfonyl, CN, NO3z, CF3, RpCF3B, R3CO or NR4Rg groups;

8 ig 5(0)p or O}

Ry 18 H, F, CFpH, CClFH or CFy;

R3 is C3-C3 alkyl, C3-C3 alkoxy or NR4Rg;

Rg is H or cy-C3 alkyl;

K5 i3 H or Ci~-Cq &lkvl or RgCO;

Rg is H or Cy1-C3 alkyl;

¥ is H, halogen, CF;, CN, NO;, S(O)pCFaR; or phenyl substituted
with one to three halogen, C3~C3 alkyl, C3-C3 alkoxy, Ci-Cs
alkylthio, Cy~C; alkylsulfinyl, C;-C4 alkylsulfonyl, CN, NO3,
CF3, RyCF3B, R3CO or NR4Rg groups;

2 is H, halogen or CF3;
o}

. fl ]
R is H, CN, CR,, R CENHCRy, CH,SQ or

C;-Cg alkyl optionally substitutad with
one to three halogen atoms,
one cyano,
one or two C1~C4 alkoxy groups optionally substituted
with one to three haleogen atoms,
one Cy~Cg clkylcarbonyloxy group optionally substituted
with one to thres halogen atoms, or




ohetoth , one to thres (Jerr]-(err] alkyl
gr oups orUiB @ rﬂilr@l&iﬁrr]-qerr] al koxy groups; Rerr] is phenyl
optional | {5 ! h one to three hal ogen at ons,

one to three CJerr]-Cerr] al kyl groups, one or two .
Clerr]-Clerr] al koxy groups, or one CF[err], CN, NJerr] or Rerr]CF[err]B;
Rlerr] is hydrogen or (ferr]-Cferr] alkyl; Rerr] is C(err]-Clerr] alkyl

optionally substituted with one to three hal ogen at'ons,

or phenyl optionally substituted with one or two hal ogen, CN,

NOJerr], (err]-CJerr] alkyl, Cerr]-Cerr] alkoxy or CF[err] groups;

[err] CN, (err]-Cerr] aliyl optionally substituted with oné
or nore ~phenyl, CN or hal ogen groups or phenyl optionally

substituted with one to three (Jerr]-Clerr] alkyl, (err]-Cerr] alkoxy,

hal ogen, CN, NJ err], CF[err] or NRlerrRerr] groups; Ais Oor S; Rerr]
is Jerr]-CJerr] alkyl or phenyl; Rerr] is (err]-Cerr] alkyl; Rerr] and
Rlerr] are each independently hydrogen or CJerr]-Cferr] alkyl; R err] and
Rl err] are each i néapendemntlaar8paytdxCloegcnp apkibdna RiersubstRiated wne,
Rlerr] are each indepenggntdsy thydg - rdd | ... apd err],
Rlerr], Rerr] and R[err# ar.e eachqﬁggﬁgn%ﬁ%é %%r%dggﬁ%)ré Ef-egf]ﬁ(’f[yérr]
al kyl ; provided that wh&rPHRS §FHPRF ' EPFFEFE7Tq UMY, 9RoPBS ALt ached to a

carbon at Bm Hijphean et idneldyr sebatitintgdniitogere dtorthrasdhabegery i s
substituted phenyl, X afybmé,canaoto hrabtaghed 41 yiherBYUpEO! §nki N9 Ay
positions two and threecl-c4 alkoxy groups, or one CF,, CN_  NOjor RZCFéB"
Rg 1s hydrogen or Cy1-C4 alkyl) )
Rg i{s C3-Cg alkyl optionally substituted with one to three halogen
atoms, or :
phenyl optionally substituted with ona or two halogen, cN,
K0z, C3-Cs alkyl, C3-C, alkoxy or CF3 groups;
Q is c'?-R ; 2—0}2 ?:-—NR R 'E(ora ) h’Rn HRIS
10 3y f12713r FUP%3402¢ C-NR,(R,,, C-AR,,,
CN, Ci-Cg alkyl optionally substituted with one or more
phenyl, CN or halogen groups or phenyl optiocnally -
substituted with one to three C1~C3 alkyl, Ccy-C3 alkoxy,
halogen, CN, NO,, CFy or NR53R23 groups;
AisoOors;
Rig is ¢3-Cg alkyl or phenvl;
Rya is C1-Cg alkyl:;
Rj2 &and Ry3 are each independently hydrogen or C1-Cg alkyl;
Ri4 and Rjg ars each independently Cy-~C4 alkyl;
Ri15: R1g and Rjy are each independently hydrogen or c;-Cs alkyl; and
Rigr Rzps Rp3 2nd Ryp are each independently hydrogen or C1-C3
alkyl;
provided that vhen R is H or C1-Cg alkyl, X is attached to a carbon
atom adjacent to the pyrrole ring nitrogen atom; and when Y is
substituted phenyl, X and Y cannot ba attached to the pyrrole ring
at positions two and threa.




The conpound according to claim1l wherein said

fgﬁf”ﬂlmmmm&ﬁmmw{ ? S]E (C)); [nejlr ?] CFlerr]Rerr]; X is phenyl substituted

with one td thred h&l ogen, CN, NOJ err], CF[err] or Rerr]CF[err]B
groups; Yis d, Br, CFerr], CHor SQQ})'—[err]CF[err]R[err]; Zis H d, Br

or CFlerr]; - 96-

2.~ The compound according to clalm 1 wherein

said compound has the structural formula

wherein W is S(o)nCFZRl;

X is phenyl substituted with one to three halogen, CN,
Noz, CF3 or R2CFzB groups;

Y i H

s C1, Br, crs, CN or B(O)nCPznl,

Z 1s H, Cl, Br or CF3:

REPLACEMENT SH
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or Jerr]-Cerr] alkyl optioriallty substituted

vm t h oneJmmtl m(“ ﬂﬁ atons, one Clerr]-C[err] al koxy group, one
cyano Ikylcarbonyloxy group, one -

phenyl car bonyl oxy group opt ional |y substituted with one to three

hal ogen atons or one ‘Clerr]-derchgal kyl group; and Rlerr] is
phenyl optionally substituted with one to three - hal ogen atons, one or
two CJerr]-Clerr] alkyl groups, one or two Cerr]-Cerr] alkoxy
groups, or one CF[err], CN, NJerr]. 3. The conpound
according to.claim?2 wheré? n said corrpound has the structural fornula

[err] wherein Wid S Jerr] T&eﬁr Xis hen{ substituted with one
to three hal oBehSaBon®N, CR, &r & Kyl soptioppllyrsabstitot et

S(Oferr]CFlerr]; &iith Hmeo'bo B.fhﬂ!e QF&:&B én &06mR,| 8nb @r -6[ | Sl I ]

al kyl substltuted with one (Jerr]- errA alko Z g
group, one cyano, oné C, lkylca bonyloxy

group, one phenylcarbonyloxy group optionally
substituted with one to three halogen atoms or one
CI-C4 alkyl group; and

R, is phenyl optionally substituted with one to three

halogen atoms, one or two C -c4 alkyl groups, one

1
or two cl-c4 alkoxy groups, or ong CF,. CN, NO

31 2-

3. The compound according to claim 2 wherein
said compound has the structural formula

Y u
y4
N b
b
whereln W is SonCP3
X is phenyl substituted with one to three halogen atoms
or CF3; '

Y is c1, Br, CFj, CN or S(O)nCF3:
'z is H, c1, Br or CF and
R is H or C_~C alkyl substltuted v1th one C_~C

1 4 1 4
group.

alkoxy

4. The compound according to claim 2 wherein

said compound has the structural formula

vl?ix  (REPLACEMENT SHEET
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4. The- .conpeund according to claim2 wherein said conpound has the

structural wherein Wis SOerr]CF[err]; X is phenyl
substlt ‘@i\ MM‘three hal ogen at ons or CF[err]; Yis d, Br,
CF[err],* Crlerr]; Zisgd O, Br or CFlerr]; and Ris Hor

derr]- C[err] aIkyI substituted with one CJerr]-Cferr] al koxy group.
-98- 5. A nethod for controlling insects and acarina which conprises
contacting said insects and acarina, t heir breedi ng grounds, food supply or
habitat with weerein W is 80 nCF5

X is phenyl subst1tuted with one to three halogen atoms
or CP

Y is cl1, Br, CPB' CN or 8(0)ncr

Z is H, Cl, Br orxr CFP,: and

R is H or C,-C, alkyl substituted with one C,-C, alkoxy

3?

group.
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| nsect I Ci daI I y 6r acaricidal | y effective anmpbunt of a conpound according to

claim1. :M' m”[mu' ccording to claimb5, wherein the conpound is
defined (ﬂ ,r - 99-

—98-

5. A method for controlling insects and acarina which comprises contacting said
insects and acarina, their breeding grounds, food supply or habitat with an
insecticidally or acaricidally effective amount of a compound according to claim
1.

6. The method according to claim 5, wherein the compound is defined as in
claim 2. .

14 DEC 1997




tﬂﬁOtECting growi ng plants fromattack by insects and

f. A I
acari Hjt"mg\wg W,WL applying to the foliage.of said plants or to the

H h they are grq&bgg an insecticidally or

soi | 0l ¢

acaricidally effecti ve amount of a compdund having the structural

formul a : : [err] wherein W X, Y, Z and
R are as described in claimb5. _ 8. The method according to
claim7 wherein t he conpound has the structural fornula

7. 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
acaricidally effective amount of a compound having the

structural formula

wherein W, X, Y, 2 and R are as described in claim S.

8. The method according to claim 7 wherein

the compound has the structural formula
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100. [err] . wherein X, W-Y,- Z and R

are as dgﬁﬂmﬂm - 9. A conmposition for controlling -
i nsects el""ﬂ am;)rl sing an agrononically acceptable carrier and

an insectitidallty or acasicidally effectiva-anount of a compound havi ng

the structural formula . [err] ' . wherein W
X, Y, Z and R are as described in claim1. 10. The conposition
according to claim9 wherein the compound is as described in claim?2.

Y _

2 W

N X

|

R

wherein X, W, Y, 2 and R are as described in claim_é .

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

X

N
Z
R
wherein W, X, Y, 2 and R are as described in claim 1.

10. The composition according to claim 9

wherein the compound is as described in claim 2.
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