Jt i's.an object of this invé;bion to present nore usefdr} nt er medi ates for
t ke precess of manufac- ture of a variety of insecti.cidal acaricidal and
nenat oci dal aryl pyrrol e conpounds and a nethod for the 5 preparation of
said internediates. It is also an object of this invention to prov1de a
process for the manufacture of 4-hal o-2- -1 -

aryl- 1- (al koxynet hyl ) - 5 (trifluoronethyl)pyrrole conpounds which are useful
for “eontrolling insect,” 10 acarid and nematode pests and for protecting
harvest ed and growing crops fromsaid pests. It is another object of this

i nvention to provide internediate 4-hal o-2-aryl -1-(hal omet hyl ) - 5-
(trifluoronethyl)pyrrole conpounds. 15 It is a further object of
this invention to provide an insecticidal, acaricidal and nematoci dal agent
4-chl oro-1- (et hoxynet hyl ).-2-(p-chl orophenyl )-5- . - :
(trifluoromethyl)pyrrole-3-carbonitrile and a nethod for its use to protect
harvested and grow ng crops. 20 ' The -present invention relates to

conmpounds "of fornula I _
2=ARY],~5=~ {TRIFLUOROMETHYL) —2-PYRROLINE COMPOUNDS
AND PROCESS FOR THE MANUFACTURE OF INSECTICIDAL,

2:AB!L:l:1AL!Q!!!!!!!Ll:5:!ALQ:é:i!Bl!LEQBQ!EE!ILL
: pmmms -

It is an object of this invention to present
more useful intermediates for the process of manufac-
ture of a variety of insecticxdal, acaric1da1 and
nematocidal arylpyrrole compounds and a method for the

5 preparation of said intermediates.

5 | It is also an object of this invention to
provide a process for the manufacture of 4-halo-2-
aryl-l—(alkoxymethyl)-s-(trifluoromethyl)pyrrole
compounds which are useful for controlling insect,

10 acarid and nematode pests and for protecting harvested
and growing crops from said pests.

It is another object of this 1nvent1on to
prov;de intermediate 4-halo-2-ary1-1-(halomethyl)-s-
(trifluoromethyl)pyrrole compounds.

15 It is a further object of this invention to
provide an insecticidal, acaricidal and nematocidal
agent 4-chloro-1-(ethoxymethyl)-2-(prchloropheny1)-5-
(tr1f1uoromethy1)pyrrole-s-carbonitrlle and a2 method
for its use to protect harvested and growzng crops.

20 The present invention relates to compeunds of
formula I : '



4 is K then at
f la | with {;% provi so that when Ais ﬁ;]rogen
-3- formu

. - e tton al so
: drogen. This inven hei r
Ferr] . must be ot her Fhan hy onmpounds and t he
| éast 5n? ° héthggn?of 5 the preparation of the above c np|n addi ti on,
relates to a

[ i ci dal
use in the manufacture of aryl pyrrole insect

manuf act ure of
this inventionis directed to a process for the
I L.

Om 2 4-
aryl pyrrol e conpounds of fgrnula IV [err] 1 ?

5 wherein
A is hydrogen or C,-C, alkyi;
W is on, Noz or cozn H
L is hydrogen or haloggn and

agents.

i nsecti ci dal

M and R are each independentiy hydrogen, ¢,~C, alkyl,

10 C,-C, alkoxy, cl-c4 alkylthio, c,

4

-C‘ alkylsul-

finy1, c1'°4 alkylsulfonyi, ©Yano, nitro, halogen,

15 form a fing in which MR-represents the structure

=0CH,0-~, ~0CF,0- o
g is 8(0)n or 0O;
R

M” ]

20 4

is hydrogen or °1'c4 alkyl:;
is hydrogen, C,~C, alkyl or R.CO;
is hydrogen or c1'°4 alkyl and

R
R
R
R
n

U N

O

25 n is an integer of 0, 1 or 2.

is hydrogen, F, cnrz, CHFCl or cr3
is ci-c alkyl, cl-c‘ alkoxy or NR_R

-CH=CH-CH=CH-;

e
’

4'.

W

is cl-cé alkyl, C3~C¢ cycloalkyl or phenyl;

The present invention also relates to com-

Pounds of formula II

30

' wherein A, L, M and R are as described above for



ferr] nis an integer of 0, 1 gr 2 which conprises reac{T)g a conpound of
fornuld V [err] wherein W L, Mand R are as described herei nabove with at
| east- 1 nol ar equi val ent of a hal ogen, [err], wherein X2 is Br, C or |
preferably at an el evated tenpera- ture in the presence of a solvent to
obtain a 2-aryl-1- nmethylpyrrole internmedi ate, reacting said 1-nethyl -
pyrrole internmediate with at | east one additi-emal=-nolar equival ent of said
hal ogen to forma 2-aryl-4-halo-1- nethylpyrrole internedi ate; reacting
said 4-hal o-1- nethyl pyrrole internediate further with at | east one nol ar
equi val ent of said IEd¥mgere ip nce.of a 20 radical initiator to
forma 2-aryl -4-hal qﬁlan( h%%-ee‘;rmt &rlfesp%’rc’d’iiéq thatrwtieat & a8dnyaselely said
4-hal o- 1-(hal oneth pyrﬁ P35k Onedifals w alkdag hﬁgﬁtbgne gol ar
equi val ent of an'al‘ﬁﬁrqganﬂ [err] al koxide to give the oﬂﬁ 8Fdtaan
formula 1V. 25 Coqﬁﬁun ;ﬁg&sgornula | may be prepared by
reacti ng conpounds of formul a ' 0n alS8onPerdt&sl Ly f.a

gPSr REERaration of the above cog Ued 2 Sl eda Por

_ Ipounds and their use in

activated ol efi n3of
the m
anufacture of arylpyrrole insecticidgal agents
process £ In addition, this invention is directeg to a
or the manufacture of insecticigal arylpyrrole

‘10

15

wherei i '
rein Rl is cl'cs alkyl:
W is cn, N02 or c02R2.°
X is Br, c1 or I;
) L is hydrogen or halogen;
0 M ana i .
R are each 1ndependent1y hydrogen, ¢_-~c
C,-C alkoxy, c_.-c N
fin ; ¢ Cy=C, alkylthio, cl-c4 alkylsul-
- ¥l, cl-c4 alkylsulfonyl, CN, Noz, Cl, Br, F, I
R r 14
ad?; 3crzz, R4c0 or angs and when M and R are o;
Jacent positions they may be taken togéfher with

25 '
_:he carbon atoms to which they are attached to
om e 3 -.
& ring in which MR represents the structure
B e c—-[cJ:CI-ials-l, -OCF_'_EO— oh-CH:CH—CH:CH-.
Rz : 1~%¢ yl, c3-c6 cycloalkyl or Phenyl:; >
30 R; is hydrogen, ¥, CHF,, CHFCl or CF.;
R, is ¢ .~C. a1 - Xy or Nu.
R4 . 17C, kyl, cl c4 alkoxy or NRSRS:
5 is hydrogen or cl-c4 alkyl:;
R_. is hydro - . C
Rs : Yy gen, c1 c4 alkyl o:-n7coz
R 18 hydrogen or cl-c4 aikyl:"'l-f |



’ = of
; 30 (I11) wherein [err] férr] cycl oal kyl or phenyl fﬁ)tQﬁ g;qzsg;ﬁic
égr;Lid anhydri de and a solvent, optionally in the presence

. : ' , - 5-
base. The nmethod of preparation is illus- trated in FIOW/EXagraW}Lvention
FLOW DI AGRAM | [err]

Sol vents that nmay be used in the method of

p g - Ilp O ’

' i ke;
te, mnethyl propienate and t he , el
R S b eé?%érlotgf?;ﬁydrofuraﬁ,-droxane, et hyl ene gl ycol di net hyl

! | i de,
2?ﬁ2ra2nglfhgy:ike; hal ogenat ed hydr o- cagﬁﬁgfozgﬁgngs ggﬁBgLePgtfgLﬁ{gride
1, 2-di chl or oet hane, z:l]!soré)(f&rnmqu,ol,alié ri : 3

n is an integer of 0, 1 or 2 which comprises reacting a
compound of formula V '

CHy

. 3%
wherein W, L, M anda R are as descrihed hereinabove with
at least 1 moiar equivalent of a halogeh, xz, wherein
Xé is Br, c1 or I, preferab;y at an elevated tempera-
ture in the presence of a solvent to obtain a 2-aryl-1i-
methylpyrrole intermediate, reacting said 1l-methyl-
pyrrole intermediate with at least one additional molar
equivalent of saig halogen to form a 2-aryl-4-halo-1-
methylpyrrole intermediate, reacting said 4~halo-1-
methylpyrrolie intermediate further with at least one
molar equivalent of said halogen in the presence of a
radical initiator to form a 2-aryl=-4-halo~-1-(halo-
methyl)pyrrole intermediate ana reacting said ¢-halo-
1-(halomethyl)pyrrole intermediate with at least one
molar equivalent of an alkali metal C;-Cqalkoxide to
give the compound of formula IV.

Compounds of formula I may be Prepared by

reacting compounds of formula II with about 1.0 molar
equivalent of an activated olefin of formula 111

10

15

20

25

HaC=CHU

30
(III)

wherein w is CN, Noz_or_cozns_ene RS is c1-06 alkyl,
c3-c6 cycloalkyl or phenyl in_the'presegce of an aciad
anhydride ‘and a solvent, optiegelly.in the presence of
an organic base. The method_ef”preparation is illus-

3> trated in Floy Diagram T.



ar i icadid an NN- di @yl for mani de,
, carboxylic-adid am des such as i | _
ﬁgng?ﬂyfgsrlgr?ainone a%d the |ike; sulfoxides such as d nEtﬂglsﬁgLfgélde,
sul-fones such as tetramethyl ene sul fone; aromatic hygrocagngtic
beﬁzene t ol uene, xylene and the |ike; hal ogenated 2 ar

-di - benzene and the |ike. One
h as chl orobenzene, o-di chloro _ _ _
ggd{ﬁgaLPg?ergg organic solvents is acetonidrgle. Acid anhydrides suitable

' [ [ - hydri des such' as
[ d of invention are |ower- alkyl an )
use in the ”Etgﬁnng the 25 organic bases that may be used IR ;g?
inventive method are pyridine, norpholine, tr|[err]?!tylankng}ef:rred
met hyl enet etram ne, di nethylam no pyridine and tre i e.30 retends of
P A tri[errg ?nzgftﬁgcgpgfsgéééﬁigégangfdehyde and suitable
may be prepared fr S . _ (
;ﬁggglgrgéur-ysor eiapa Strecker synthesis to formthe am no acid
COOH
ﬁ ~ HaC=CHU

s amn

for us _
acetic anhydri de.

R

|

T-
anpf ' T
S8olvents that may be used in the method of
invention include aprotic organic solvents for example
nitriles such as acetonifrile: esters such as ethyl
acetate, methyl propionate and the like; ethers such as
diethyl ether, tetrahydrofuran, dioxane, ethylene
glycol dimetﬁyl ether and the like; halogenated hydro-
carbons such as methylene chloride, 1,2-dichloroethane,
chloroform, 1,1,1—£richloroethane, carbon tetrachloride
and the like: carboxylic acid”amides'such as N,N-
dimethylformamide, N-methylpyrrolidinone anda the like:
sulfoxides such as dimethyl sulfoxide; sulfones such as
tetramethylene sulfone; aromatic'hYdrocarbons such as
benzene, toluene, Xylene and the like: halogenated
aromatic hydrocarbons such as chlorobenzene, o-di-
chlorobenzene and the like. One of the preferred
organic solvents is acetonitrile. - Acid anhydrides
suitable for use in the method 9f invention are lower-
alkyl anhydrides such as acetic anhydride. Among the
organic bases that may be used in the inventive method
are pyridine, morpholine s tri (cl_é-c ‘) alkylamine, hexa-
methylenetetramine, dimethylamino pyridine and the
like. A preferred organic basg.is a tri(cl-c‘)alkyl-.
amine such as triethylamine. RS
Compounds of fbrmula Ii;hay be prepared from
the appropriate arylaldehyde and suitable amine precur-
sor via a strecker_syntheéis to form the amino acid

1o
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30



-6- ‘internedi ate of fornulaﬁj) whi ch may be trifluoro- fagetylated to

obtai n.the desired fornula Il conpound as shown in Flow Diagramil. [err] 5

may- al so be prepared via trifluoroacetylation of the 20 appropriate

aryl gl yci ne precursor. Al kylation of the thus-obtained compound using an

al kyl ati ng agent such as a | ower al kyl halide gives conpounds of formula Il

wherein Ais [err] alkyl. Using nethyl iodide gs-the alkylating agent, the

reaction sequence is illustrated in flow diagramll]. 7 [err] The

conpounds of the invention are internedi- ates in the manufacture of a

vari ety of arylpyrrfigg useful as insecticidal, nematocidal and acarici dal
rmediate of formula III which may be trifluoro-

acetylated to obtain_the desired formula II compound as:
shown in Flow Diagram rr.

FLOW DIAGRAM I1I

R o 1. NaCN R
2. |
+ HoN-R (CHsCOI,0,
3. H* | - NH

10

(CF3C0),0 ]

—

15 (III)

Compounds of formula IT wherein A is hydrogen
may also be prepared via trifluoroacetylation of the
appropriate arylglycine precursor. Alkylation of the
thus-obtained compounda using an alkylating agent such
as a %ower alkylhalide gives compounds of formula II
wherein A is cl-c4 alkyl. Using methyl iodide as the

alkylating agent, the reaction sequence is illustrateqa
in flow diagram TITI. '

20

25



15 agents. Anong the arylpi:}ole I nsecticidal agents {EZt may be prepared
fromthe conpounds of the invention are 4-hal o-2- (p-chlorophenyl) -1-
(substituted) -5- (trifluoro- nethyl)pyrrole-3-carbonitrile conpounds. In.
one exanple of the method of the invention, the formula I 20 pyrroline
conmpound wherein Ais methyl, Wis CN, L and R are hydrogen and Nis d may
be reacted with a hal ogen in the presence of -3y aprotic solvent at an

el evated tenperature to give insecticidal arylpyrrole agents of fornulas IV
and V wherein X is chlorine, 25 bromne or iodine. Further reaction with
addi tional halogen in the presence of a radical initiator such as benzoyl
peroxi de, 2,2'-azobisisobutyronitrile, photo- chem cal irradiation and the
| i ke yields the corre- sponding 1- (halonethylipyrrole i nt er medi ate of
formula 30 VI which can be reacted withFAANaDKBERAMERI al koxi de such as
sodi um et hoxi de, pot.assi um met hoxide or the like to give an arylpyrrole

i nsecticidal a ént of | a The reactions are sho in W
| ns g Rl a Mgy W, i N gy
gram .
NH, | (!
- : N-C-CF,
5 H
CHyl
CO,H
A
10 S - T—c-ch.
L CHg

The compounds of the invention are intermedi-
ates in the manufacture of a variety of arylpyrroles
useful as 1nsectioida1, nematocidal and acaricidal

15 agents. Among the arylpyrrole insecticidal agents that
may be prepared from the compounds of the invention are

-halo-z-(prohlorophenyl)-l-(substituted)-s-(trifluoro-
methyl)pyrrole-s-carbonitrile compounds. In one
example of the method of the invention, the formula I

20 pyrroline compound wherein A is methyl, W is CN, L .and
R are hydrogen and M is Cl may be reacted with a
halogen in the presence of an aprotic solvent at an
elevated temperature to give insecticidal arylpyrrole -
agents of formulas IV and V wherein X is chlorine,

25 bromine or iodine. Further reaotion with additional
halogen in the presence of a radical initiator such as
benzoyl peroxide, 2 2'-azobzsisobutyronitrile, photo-
chemical 1rrad1ation and the like yields the corre-
sponding. 1-(ha1omethy1)pyrro1e intermediate of formula

30 VI which can be reaoted with en alkali metal alkoxide
such as sodiun ethoxide, potassium methoxide or the
like to give ‘an arylpyrrole 1nsecticidal agent of



)

V. [err] By varying the substituents A, W L,
reactant and the reaction conditions,
i nsecticidal, nematocidal and acaricidal
the 35 conpounds of forrmula I.
particularly effective for controlling insect,
and for protecting agronom c crops,
ravages of -these pests. 5-Met hods of preparati

bot h grown& and har vest ed,

M and R, the hal ogen

a wde variety of aryl pyrrole
agents may be nmanufactured from
-9- The conpounds of fornula V are

acarid and nenat ode pests
agai nst the
on for the conpounds

general ly include hal ogenation of 2-aryl-5-(trifluoronethyl)-

Pl baen or a sulfurvipa a8 (o or erP EeRArE4RR A6 renevaain Fiowl Diag
! ram

hal ogen or a sulfury& alide to formthe C

a

internedi ate and 10 alkylating said internediate with an appropriate

FLOW DIAGRAM Iv

5 "
CN
N CFq
10 le
D '
3 eq X,
radical initiator
: solvent
15
CN J
/ \ NC X
c1 CH, ‘ CFa
20
cl CHg
IV V)
25
CN X
/ \
C1
30 - 0Cy-Cqalkyl
(VID

By varying the substituents a, w, L,
the halogen reactant and the reaction conditio

M and R,
ns, a

wide variety of_arylpyirdle ihéecticidal, hematocidal

and acaricidal agents

35 compounds of formula I.

may be:m&nufactured from the



It has nOM/been‘fLund that conpounds of fo{;LIa I, part}cularly
wherein X is chlorine, may be readily and efficiently manufactured from

[ tal addition of the
[ 15 conpounds of formula Il by the increnen
ggL;SLLPSte halggen in the presence or a so:venttggﬁégrgggyoﬁtfgpnﬁlgv?fﬁd
rature to forma 4-halo- 1-nethylpyrrole in
:ﬁgp?n situ reaction of formula |11 |nterWEQ|§te wth addi- 20 tional

[ [ to forma
n the presence of a radical !nltlator _
Q?ngg?li(halongthyl)pyrrole internediate of fornula IV and the reaction of

[ [ | [ Surprisingly, the
IVinternediate with an alkali netal [err].
gg;FFLS conpounds of for nul aTheacempbuadscesi FogRia’d ¥i 8'3§r@fﬁu€§¥$x

hi gh degree of purerfeciﬂﬁepgmf ngg%ﬂﬁiinBriﬁgﬁétl“Xgﬂéignaﬁg gematode
flow diagram!. ts and for pretecting agronomic crops, both growing
and harvested, ageinst ‘the ravages of these pests.
Methods of preparation for the compounds generally
include halogenation of 2-ary1-s-(tritluoromethyl)-
pyrrole-3-carbonitrile with a halogenating agent such
as a hypohalite, a halogen or a sulfurylhalide to form
the corresponding C-halopyrrole intermediate ana
-alkylating saidq intermediate with an appropriate
chloromethyl (C;~C. alkyl)ether.

It has now been found that compounds of
formula I, particularly wherein X is chlorine, may be
readily and efficiently manufactured from pyrroline
compounds of formula II by the incremental addition of
the appropriate halogen in the presence of a solvent
preferably at an elevated temperature to form a 4-halo-
1-methy1pyrrele intermediate of formula III, the in
situ reaction of formula III intermediate with addi-
tional halogen in the presence of a radical initiator
to form a 4-halo-1-(halemethyl)pyrrole intermediate of
formula IV and the reaction of formula IV intermediate
with an alkali metal ¢ -cselkoxide. Surprisingly, the
desired compounds of formula I are obtained in good

25 Yields and have a high degree of purity. The precess
of the present invention is shown in flow diagram I.

[err]ether.

10

15

20



[err] Advantageously, it has‘gzen found that the 15 incf;}ental addi tion of

hal ogen inproves the reaction yield and product purity. The process of the

i nvention also i npraoves the environnental and hurman safety of the

.manuf acture of conpounds of fornmula | by avoiding the use of certain

undesi rabl e reactants such as chloro; 20 nethyl ethylether. Further, the

process of the inven- tion includes the-prodecttove manufacture of 2-(p-

chl orophenyl ) - 4-chl oro-1-eéet hozynet hyl -5-(trifl uoro- '

met hyl ) pyrrol e-3-carbonitrile, an effective insecti- cidal, acaricidal and

nemat oci dal agent. 25 .Sol vents suitable f-or use in the process
for exanpl e hal ogenat ed

of the present invention include aprotic solvents,
di chl orobenzene and the |ike

aromati ¢ hydrocarbons such as chl orobenzene,
and hal o- genated hydrocarbons such as nethylmmng g.m@ﬁ'hdp, carbon 30
tetrachloride chloroform 1,2-dichloroethane & . Preferred
sol vents i nclude hal ogenated aromatic ' :

H X
R
{ \
N~ CF3
5 | .
CHy
CII1)
W Y u y
R
X -
10 (IID) & / \ R, R /7 \
Tadisal N Ser, T CF
initiator | 3 ? 3
CHaX | CHa0R,

(VII) CIV)y

5 inorememt Advantageously, it has been found that the
; al addition of halogen improves the reaction
y1eld.and Product purity. The Process of the inventio
also improves the environmental and human safety of thn
manufacture of compounds of formula I by avoidi: th °
- use of certain undesirable reactants such as chlg )

20 methylethylether. Further, the Process of the .°r°'
tion includes the Productive mahufacture of 2-(1nv°n'
chlorophenyl)-4-ch1oro-1-ethoxymethyl-s-(trifl or
methyl)pyrrole-a-carbonitrile, ah effective i seott
cidal, agaricidal and nematocidal aqenf. rRest

25 _ 8olvents suitable fér use in the process of
the present invention include aprotic solvents, for
eéxample halogenated aromatic hydtbcarbons such’as
chlorobenzene, ©o-dichlorobenzene and the like and hal
genated hygrocarbons such as metﬁfiene chloride. tbon |

30 t?trachloride, chlorofofm,'1,2-diéhloroethané a;dczzpon'
like. Preferred sSolvents include'halogenated aromat:c



- 11°- hydrocarbons such as'*'cal or obenzene and hal ogenat@ hydr ocar bons such
as carbon tetrachloride. Radical initiators suitable for use are |ight,
per.oxi des such as di benzoyl peroxide, di-t-butylperozide, and the 5 1liKke;
azo conpounds such as azobisisobutyronitrile and the |like. Anong the
preferred radical initiators are benzoyl peroxide and light. Al kali netal
al koxi des suitable for use in the inventive_nthqg are sodi um et hozi de,

pot assi um met hoxi de and the |ike. ‘10 ‘In the process of the
i nvention the reaction rate is increased with increased tenperature so that

el evated tenperatures in the range of about [err] to 210 C, preferably
about [err] to [er dGPcaFPGNGtHuchxhdachlb&ﬂbehh%ﬁehﬁh?gﬁgggbggiggé55ide
chain hal ogenati onhy@rbearBofiscstlci! ag" g%%icrﬁng and_effective ra

' FREReD Fetrachiprifdsar cRadical t he

wi t hout causi ng ungﬁgtgdxerse sl de reac AR
It AACPES| auitable §p§rusevaraanﬂ§EﬁBUﬁ&r@iiaaﬁ suﬁ?
eny

process of the inv

oo 3 oaton el et e I st it o

The pyrrol e 3- car b3 as agobisisobutyronitrile ana

the like. among the preterred radical initiators are

. benzoyl pe;oxide and light. 2alkali metal alkoxides
suitable for use in the inventive method are sodium
ethoxide, potassium méthoxidéldnd the like.

10 . In the:process of thefinvention the reaction
rate 1g increased with increaéed temperature so that
e;g:ated temperatures in the range of about 55° to
210°C, preferably about 70° to izo°c, allow the oxida-
tion, ring halogenation and side chain halogenation to

15 proceed at an efficient and etféetive rate without
causing undue adverse side reactions.

It is now apparent that the process of the
invention includes the operative manufacture of an
insecticidal, acaricidal and nematocidal agent, 2-(p-

20 chlorophenyl)-4—chloro~1-(ethdxymethyl)-5-(trif1uor-
omethyl)pyrrole-3-carbonitrile. The pyrrole-3-carbo-
nitrile is effective for controlling acarina, lepodop-
tera, coliopte:a, hemiptera and the like. Among ihe
_agronamic pests that may be effectively controllea are

25 potato beetle, cabbage lobper;,diamond back moth,
tobacco budworm, corn earworm,'béet armyworm, tobacco
boliworm and the like. Crops which may be protected by
the compound of the invention até lettuce, broccoli,
corn, cabbage, cauliflowver, tomato, cotton and so

30 forth. '

In practice, generally about 10 ppm to 10,000
PPm, preferably about 100 to 5,000 ppm of 2~ (p~chloro-
phenyl)-4-chloro-1- (ethoxynieth_{rl_; )=5= (trifluoromethyl) -
pyYrrole-3-carbonitrile disperéédfin water or other

35 suitable liquid carrier, is effeé#ive when applied to



nitfile is effective for contr | 1'ing acarina, |epodop- tg?h, colioptera,

hem ptgra and the
controlled are 25

' ' be effectively
i ke. Amobng the agronom c pests that may
pot at o beetl e, cabbage | ooper, dianmond back noth,

' bacco bol Il worm and t he
0 budwor corn earworm beet arnyworm to \ _
fﬁgchcrops mh?%h may be protected by the conpound of the invention are

| ettuce, broccoli,

forth. In practice,

100 to 5,000 ppm of
(trifluoronethyl)-

suitable liquid car?%gﬁ Top:! ePFéGPPvG°ﬂHe§naH

n,- cabbage, caulifl ower, 120rat 0, cott.on and so 30
Cgénerarly gbout 10 ppmto 10,000 ppm preferably about
2-(p- chl or o- phenyl) -4-chloro-1- (ethoxynethyl) -5-
rrole-3-carbonitrile dispersed in water or other 35

Bﬁphdthe cropslire igrowimyp

tt ck
or the soil in mhlcprpkoctrtpe eropgrthbﬂgakﬁaékoﬁﬁc nbBELG! O é{
by insects, acarinag iﬂﬂtBQEEtOdﬁﬁg §°§BPFHBO§§S |gsﬁi§gegi§$ggizr projﬁpg

tectlng hortlcultural | ants sucC

5
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tec ing horticultural plants such as turf grass from
attack by pests such as grubs, chinch bugs and the
like.

While the 4-ch1oro-1-(ethoxymethyl)pyrrole
compound of the inventlon is effective for controlling
inseots,'acarina and nematodes when employed alone, it
may ‘also be used in combination with other. pesticidaal
compounds including other nematocides and acaricides.
For example, the compound of this invention may be
employed effect;vely in combination with other aryl-
pyrroles, phosphates, carbamates, pyrethroids, for-
mamzd;nes, ohlorxnsted hydrocarbons, halobenzoylureas
and the 1like.

In order to facilitate a further under-
stand;ng of the invention, the following examples are
presented to illustrate more specific details thereof.
The invention is not to be limited thereby except as
defined in the claims. The term NMR designates nuclear -
magnetic resonance and the term HPLC designates high
pressure liquia chromatography. Unless otherwise
noted, all parts. are parts by weight.

EXAMPLE 1

Prepar ation of 2-(p-Chlorophenxllsarcosime

. 1. NaCN - EOgH
¢ HO +HaNCH, (CHaC0350" O}
S 3.0 > C T'CHa |

H
B n ‘mixture of p-chlorobenzaldehyde (153 g,

1.0 mol) 1n tetrahydrofuran is treated with a solution
of methylamlne hydrochloride (88 g, 1.3 mol) in water
followed by an agueous solntlon of sodium cyanide




-~

5 attack by pests such as grdbg, chi nch bugs and the Iikg3 Wil e the

4-chl oro-1- (et hoxymet hyl ) pyrrol e conpound of the invention is effective for

controlling insects, acarina and nenat odes when enpl oyed alone, it 10 may

al so be used in conbination with other pesticidal conpounds including other

nemat oci des and acarici des.. For exanple, the conpound of this invention may

be enpl oyed effectively in conbination with oth&d aryl- pyrroles,

phosphat es, carbamat es, -pyrethroids, for- 15 namni di nes, chlorinated

hydr ocar bons, hal obenzoyl ureas and the like. In order to facilitate a

further under- standisg @f ihg 4 nt | the foll ow ng exanples are

presented to iIIustr‘te %ﬁr% gd%€¥ffcéégkﬁﬁ$s‘?rERQRﬁtewplrimurérﬁﬁfﬂion i's

not to be limted tH:TEHS ¥ Pxtracted iwikh itoldung, i 5%%?4f¥r3#£§;¢t

desi gnat es nucl ear nimgretesté®SHIEy rgp HPLC desi ghat'es '
X = aécyféeér]%ésré R Followed by S0 et S

B; ea;%ﬁt! ' gg' gxg\rl\l/erL éﬂ?ﬂli’ydr dlees(sexotherm) s stirred at ambient tem-

5 peratures_for 1/2 hour and concentrated jin vacuo to |
g?ve aq oil residue. The residue is added to a 1:1
m:xtuge §f water and concentrated hydrochloric acia
heatgd.at.reflux temperature for 2 hours, cooled '
qilutgﬁ_with water and neutralized to about pH 2'with

lq 50§ §§93:301ution. The_resuitant solia precipitate is
filteggd_gnd air-dried to give the title product as a
White solid, 180 g (89.5% yielq), mp 208-213%.

o EXAMPLE 2
15 ZEreparation of 2-(p-chlorophenyl ~N-(trifluorocacetyl)-
sarcosine

N | CO,H Ny CO,H
_ —> (1
| | i
H | | 02\
CFq

A mixture of 2-!g-chloropheny1)sarcosine
(27 g,goflsslmol) in dry toluene is treated with 20 cc
.25 of trifluqroacetic.anhydride, stirred for 1 hour and
concentrated in vacuo to give a solid residue. The
residue is re-evaporated several times with toluene to
give_the'gitle Product as a red solid, 38.7 g (97%
yield),;mp_117-118°C, identified by NMR spectroscopy.



efr] A 'm xture of p-chlorog;hzaldehyde (153 g, 1.0 nnf?)in tet&agyg;F;U{ﬁn
Is treated with a solution of methylam ne hydrochloride (88 g, 13 ™ s
wat-er 35 foll owed by an aqueous sol ution of sodi um cyani de -d' . g,
1.0 nol), stirred at roomtenperature for 1ﬁ ggurs apdpgﬁfa?ﬁ;efor1omed by
: t cc o
tol uene. The organic extract.-is treated w ed by
¢ aik anbient tem 5 peratu
50 cc of acetic anhydride (exotherm, stirre b tem 3 peratures
r and concentfated in vacuo to give an oil res . _
rgraéégdh?g a 1:1 nmixture of wafer and concen}rgteg_Py?rgc&}galaa?ngénd
e

d at reflux tenperature for 2 hours, cooled, dilu _

Egﬁtsallzed to about pH 2 mnth 12 50@6[er§¥!§BL!L§pn. The resultant solid

precipitate is fil tZ¥epanat
solid, 180 g (89. 5@6y|eld)

' : COOH ‘92”5’3" COOH
" NH, N-C-CFy

A mixture of DL-phenylglycine (15.1 g,
0.10 mol) in methanol is treated with triethylamine
(10.1 g, 0.10 mol) and ethyl trifluoroacetate (17.s g,
0.125. mol), stirred at room temperature for 72 hours,
diluted with methanol and treated with Dowex 50x8
acidic resin. The reaction mixture is stirred for 10
minutes and filtered. The filtrate is concentrated in
vacuo to give a pale yellow solid which is recrystal-
lized from 1 r2=dichloroethane to give the title product
as white needles, 10.5 g (42% yield), mp 155-157°c.

mp [err]. [err]

10

15
EXAMPLE 4
Preparation of 2eg‘chloroghen11-uhgtriflucroacetxlz-

glycine

~ COOH (CaHy N COOH
cl + CF3C0,CoHy ~———— > C1 q
=/ NH, r'q-c—cr3

H

20

25
i mixture of 2-(p-chlorcphenyl)glycine
(37.1 g, 0. 2 mol) in methanol is treateq with triethyl-
amine (20. 2 g, 0.2 mol), stirred for 10 minutes,
treated: dropwise with ethyl trifluoroacetate (35.5 g,
30 0.25 mol), stirred for 4 days, diluted with methanol
and treated with Dowex 50xs-1oo ion exchange resin.
The reaction mixture is stlrred for 10 minutes ana



: i i 0. 135 n%I) in dry tol uene
i ) - (p- chl or ophenyl’) sar cosi ne (27 g, 135 nblJ
?énlﬁggggdoaﬁfh(go cc 25pof trifluoroacetic anhydride, stirred for 1 hour

and concentrated in vacuo to give a solid residue.

The residue is

|t ] i he title product as a red
re-evaporated several tines with toluene to give t p e

[ [ identified by NWR s
d, 38.7 97%yield), np [err],. i
[Sglrlr] 5AmMmM >g<]t l(.ll’e of DL- phenyl gl ycine .( 15. 1I o inkdl-gt ES: )
treated with triethylanmine (10.1 g, 0.10 nol) a ! ethyl
(17.8 g, 0.125 aol), stirred at roon1tenpera;3re rggin
wi th nethanol and t g3k ewlth gong 50x8 aci |ic e i
mrnutBe fidten cakeqisT

m xture is stirred for

pectroscopy.

i n methanol is
trifluoroacetate
hours, 10 diluted
The reaction

wiith methanoi

- . . . - LI d
concentrated in vacﬂB‘tSiétvytaspghe pehbeubaohhs Wﬁh&ﬁnhi;&% r %t%LcuLlii
fron11,2-dich|orOetbnﬁerhoagy¥f1£DesLiihéwgggguis recrystallized from

1,2-dichloroethane to give the title

compound as white

5 orystals, 26.4 g (46.8% yield), mp 170-172%.

EXAMPIE 5

' Preparation of z-Phenzl-uh(trifluoroacetjl)sarcosine

10

15

COOH

0
X
T-C-cr3
CH,

A mixture of 2-pheny1-n-(trifluoroacetyl)-

glycine (2.5 g, 0.01 mol) and iodomet
0.08 mol) in tetrahydrofuran is treat
with a 60% dispersion of sodium hydri
(2.2 g, 0.03 mol NaH), stirreda at amb

20 for 1 hour, heated at reflux temperat

hane (11.35 g,
ed portionwise
de in mineral oil
ient tenperatures
ure for 17 hours,

cooled to room temperature, diluted with ethyl acetate

followed by 1 mL of water and concent
a wet yellow solid residue. The resi
in a mixture of ether and water. The
washed with a sodium bicarbonate solu
bhases are combined, acidified with 1
tracted with ethyl acetate. The ethy
is washed Sequentially with water, so

25

30

rated in vacuo to

due is dispersed
ether layer is

tion. The aqueous

0% HCl1 and ex~

1l acetate extract

dium thiosulfate

and saturated sodium chloride solution, dried over

ngso‘ and concentrated in vacuo to give a pale yellow
solid which is recrystallized from methylcyclohexane to
give the title compound as white crystals, 0.5 gq,
(19.1% yield), mp 124-126%. .



as white needles, 10.5 g (42&)yield), mp [err]. 15 [errf‘)

H-25 A.m xture of 2-(p-chlorophenyl)glycine (37.1 g, 0.2 nol) in nethanol
is treated with triethyl- amne (20.2 g, 0.2 nol), stirred for 10 m nutes,
treated dropwise with ethyl trifluoroacetate (35.5 g, 30 0.25 nol),stirred
for 4 days, diluted with methanol and treated with Dowex 50x8-100 ion
exchange resin. The reaction mxture is stirseggfor 10 m nutes- and - 15
- filtered. The filter cake is washed with methanol. The filtrates are
conbi ned and concentrated in vacuo to afford a yellow solid which is-
recrystallized from 1, 2-di chl oroethane to give the title conpound as white

(46.8%.yield), up [er BXAMBLE |6 15

5 crystals, 26.4
re arat;on of 2-(p-Chlo. henyl

tri-

CO,H CN | i
c1 <: :> : . rf’ (CH3L0)50 c1 7
_ N-CH, N
. | | | CF3
CHgy

CFgy .
-A solution of 2-(g+cﬂlor¢phehy1)¥Nh(tri-
fluoromethyl)sarcosine (7.4 g, 0.02 mol) in aceto-
nitrile is treated with acetic anhydride (5.1 g
0.05 mol)f acrylonitrile (1.6 g, 0.03 mol) ana ;o drops
of triethylamine, heated at reflux temperature for 5 v
1{2 hours, cooled anda concentrated in vacuo to a red
©il residue. The residue is filtered through silica-
gel using 9:1 hexanes/ethyl acetate followed by mix-
s ::::: of m?thylene chloride and -ethyl acetate. The
ned filtrates are concentrated in Yacuo to give
the titlg product as a redq solia, 6.1 g (85% yield)
identifiea by NMR and mass Spectral analyses., 2 ’
portion of the solia is recrystallized from methylene
chloride to give light yellow needles, mp 158-160°c.

20
. EXAMPLE 7
Preparation of 2~ (p-Chlorophenyl) -5~ (trifluoromethyl)-
2~ line-3~carbonitrile
25 i
_ ~ COH CN
01—-'_< ﬁ + “/ (CH3C0%20 4
H

10

N‘C‘CFS

30 C S
.;psxng essentially the same Procedure



: ) ~ .
A m xture of 2-phenyl-N-(trifluoroacetyl)- glycine (2.5 67}0.01 nol ) and
| odomethane (11.35 g, 0.08 nol) in tetrahydrofuran is treated portionw se

with a 60% di spersion of sodiumhydride in mneral oil (1.2 g, 0.03 aol
heated at refl ux

NaH), stirred at anbient tenperatures 20 for 1 hour,

tenperature for 17 hours, cooled to.roomtenperature, diluted with ethyl

acetate followed by 1 nmL of water and concentTal®d=in vacuo to-a wet yellow

solid residue. The residue is dispersed in a m'xture of ether and water.
The

The ether layer is 25 washed with a sodi um bi carbonate sol ution.
tracted with

aqueous phases are c‘!ﬁﬁﬂﬁéthdahic&ia’m ' % HCl. and ex-
ethyl acetate. The qsﬂaﬂquc_@_a‘t%i% acétMél ?%%%ﬁm &+ (p-wHlbMAl er,
sodi um t hiosul fate g saturate AFRacatyl) ¢l yoinet h@ns'%%g over, 30
[err] and concentr af&d @8, 6o tidleyproductahg xe?kgg sol i g, material
recrystal | ized fromiseeagoCagl ohexane to give the TBRE ¥8klewngodiaphimpe

crystals, 0.5 ¢,5(19.1%yvyield), np [err]. .

. EXAMPIE g |
Prep ' Ve (p
= a;ation of 4-¢hloro-1-chloroneth 1=2~(p-chloro
Nyl)=5- trifluorometh 1 rrole-a-carhonitril
P yl) ( y1l)py: e

10
CN
CN
Cl /4 Cl
M Ner |
| 3 | | N Ner
15 CHy - L\ 3
' Cl

To : o
5F(trif1uorom:;:;:rf:::Q::e:;;f’:hlof::henYI’-l-methYI-
. 1e~3~-carbonitri
:;?: ZTIZ.jzlﬁ;d:c?lor°henz°n°'ié addedn::I:::;:z.as >
20 at room tempera:;:e ::: :e:::ting rtes son is stirred
o ) T, heated silowly to 9¢°
a;::;:e:aZOZ:;§:?1°d' cooled to 50°c, treate:lwit:o °
for 24 hours, co:::d(O.s 9, 0.11 mol), heated at 110%
additional ehloctns to room temperature, treated with
25 portions of benzoyl :::oc?ncomitent additions of smaijl
4 hour period or untij aae apdiheated at 110% for a
tographic analysj reaction is complete by chroma-
washed with so:;u:. The resultant solution is cooled,
trated in vacuo ¢ m?tahisulfi#e;s°1uti°n and concen-
<% Yacuo to give a residue which is crystallized

30 by the addition
of heptane to affo
: ) rd thﬁ i } i
48 a white solidq, mp 1°7'1°8°c ' title pProduct



N

. i 2-X p- N (i)
- - [err] A solution of 2-(p-chloropheny ri- _ _ _
?Lﬁgrométhy})sarcosine'(7.4 g, Oigz nDI)l|n.?cgfg-(glgréleolgstag?§egngmag
[ nhydride (5.1 g, 0.05 nol), acrylonitri : , 0.
'gfgégclg o¥ trietgylanine; heated at reflux tenperature for 5 1&2 hﬁgrs,
cool ed and concentrated in vacuo to a red oil residue. The refllre S b
filtered through silica- gel using 9:1 hexaredfgetshyl acetate followe y

: _ _ NP - acetate. The 15 conbi ned

m x-—tures of methylene chloride and ethyl acetate
P}Ttrates are concentrated in vacuo to give the title producf as ? ;gg R
solid, 6.1 g (85%yield), identified by NWR and'nass spectral ana yVe T
portlbn of the solid isrecrystallized fro e chloride to gi g

yel | ow needl es, np ation oF 4-chloro-2—(g:chloggghenx;[-1-etho;x

methyl)~5-trifluoromethyl e-3-carbonitrile

N
- c1 | c1
c1 7]  + Naoc,Hg > c1— N’ ]
. N Ner — N

N -
Cl

OC,Hg

A solution of 4-chloro-i~(chloromethyl)-2-
(Q-chlorophenyl)-s-(tr;fluoromethyl)pyrrole-3-carbo-
nitrile (2.6 g, 0.0074 mol) in tetrahydrofuran is
treated with sodium ethoxide as a 21% wt/wt solution in
denatured ethanol (3.6 mL, 0.0096 mol), stirred at room
temperature fqr 1 hour, treated with an additional 2-3
drops of the sodium ethoxide solution, heated at reflux
temperature for 1 hour, coocled ana poured into water.
The resultant precipitate is filtered, dried anda
recrystallized from isopropanol to afford the title
product as a white solid, 1.6 g (60% yield), mp 104.0-
104.5 C.

10

15

EXAMPLE 10 i
Preparation of 2-(22-Chloroghenzlz-l-lethzl-s-gtri-
fluoromethyl)pyrrole-3-carbonitrile

20

25

CHy

30 . A mxxture of 2—(g-chlorophenyl)-l-methyl-s—
(trxfluoromethyl)~2-pyrrol1ne-3-carbon1trile (2.87 g,
0.01 mol) in chlorobenzene is treated with a solution



: —~—
. , : : : o i hehyl N
bed in Exanple 6 and sagstltutlng 2-(p-chloro- p -N-
?E??¥:uoroacetyln?glycine as starting material affords the title product as

i ' solid, err] 5 [err] To a Sol ution of
g LLQQL|XSLLﬁ2%y|) 1- ngPh£I 5- (trifluoromethyl, 2- pyrroline-3- carbgnbaalle
(2.85 g, 0.01 nol) in o-dichlorobenzene is added chi ori ne (0.8 g],c e our
nol ) ; t1he resulting solution is ﬁtl rred Zodatli)?:'(e)(r? Egm[:)g?it u':(raea'?red o
: to [err] over ‘a 2 _hour period, co

ggggfﬁoﬁgfwtﬁlorike (% 8 g, O. 11 nDI) heated at [err] for 24 hours,tcooled
to roomtenperaturegg tgfgﬁfgg ry it onal chl orine and concom tan

d of ‘3 13- mod) jdn, ghlpzebenzene] and) f or

f |1 25 ortlons
:dgl Fll)apspgrl z(rjra or llﬂﬂ'?qd r%c&QQ)rC m;m:mﬁs unorby (thQIBthBOSEQ.EQ'iBn is

Tt abisui 1o sl ut g o Mede dillyile)'T0088 Paagtign mixtnaeciani ch
met abi su

is crystallized 30 cﬁr}ﬁaﬂg:%(ﬁﬁqq m&pﬂ-‘anedﬁ.&utédowﬂthhvtateﬂ &ndr oduct
as a white soli¥, extirmcted with ethyl acetate. The organic extracts are

combined, washed sequentielly with water, sodium
metabisulfite and water, dried over ugso and concen-
trated in vacuo to give a pale yellow solid residue.
The solid is recrystallized from heptane/ethyl acetate

10 to give the title product as pale yellow crystals,
2.4 g, (84.2% yield), mp 129.5-130°C.

-EXAMPLE 11
Pre ation of 4-Bromo-2- =Chlorophenyl)-1-methyl-

15 5-1trif1uoroneth11)gz;gole-s-carbonitrile

CN CN
Br
cel
c1 4 + Br, —23s ] 7
20 "‘ CF, 'I‘ CFy
| CH, CHg

A mixture of 2-(Q-chlorophenyl)-l-methyl-s-
(trifluoromethyl)-2-pyrroline-s-carbonitrlle (2.87 g,

25 o, 01 mol) in carbon tetrachloride and bromine (3.2 g,
0.015 mol) is heated at reflux temperature for 2 hours,
cooled to room temperature, treated with additional
bromine (3.2 g, 0.015 mol), heated at reflux tempera-
ture for 6-7 hours (until reaction is complete by HPLC

30

analysis), cooled to room temperature, washed with _
aqueous sodium metabisulfite and concentrated in vacuo
to give a residue. The residue is recrystallized from
heptane to gzve the title product as white crystals, mp
131-131 5 C.



- 18 - [err] A solution of 4j2hloro-l-(chloronethyi)-zifab-chlorophenyl)
-5- (trifluoronethyl) pyrrole-3-carbo- nitrile (2.6 g, 0.0074 nol) in
tetrahydrofuran is treated with sodi umethoxide as a 21% wt/wt solution in
10 denatured ethanol (3.6 nL, 0.0096 nol), stirred at roomtenperature for
1 hour, treated with an additional 2:3 drops of the sodi um et hoxi de

heated at reflux tenperature for 1=he@rs cool ed and poured into

sol ution,
water. The resultant precipitate is filtered, dried and 15 recrystallized
fromisopropanol to afford the title product as a white solid, 1.6 g (60%

yield), np 104.0- 104.5 C. EXAMPLE 10 Pregaration of 2-(p)-Chlorophenyl)
-1-ethy|-5-(trL—flémwonetﬂgl)pyrrole-3- e CN
CN [err] . =Zeparatio ' '

CN Cl
!\
N CFy.
I
5 o | _ | CH,C1
e cttes ‘To a solution of 2-_-(2-.chlorophenyl)-1-methy1-
(tr flup:omgthyl)-2-pyrroline-s-carbonitrile (2.85 g
0.01 mol) ;n chlorobenzene is added chlorine (0.s g ’
0.011 mol), stirred at room temperature for 1 hour ’
heated at 9¢ ' '
0 C for 2 hours, cooled to room temperature,

heated at ;1o°c for 24 hours, cooled to room tempera-
ture, treated further with additional chlorine (1.4
0.02 mol) and a catalytic amount of benzoyl peroxideg’

s ::zlhe?tod at 11??0 until reaction is complete by HPLC

¥Sis. The mixture is cooled to room temperature

washed with aqueous sodium metabisulfite, dried (M sé )
and concentrated in vacuo to give a residue. The .
r?sidue is recrystallized from heptahe to give the

2 :::i:oz::?ugt as a white crystal;ine solid, mp

25

o _ N
30 R l
C




| 5)
' A m xture of é~?p chl or ophenyl ) - 1- met hyl -
?Srlfluoronethyl) 2-pyrroline-3-carbonitrile (2.87 g, 8 01 m)I%1 s g
chl-orobenzene is treated with a solutlon - 19 - of rﬁn1ne CLTD) e
0.011 nol) in chlorobenzene and heate? a%h[err] ngn4u?xtarésis neitoLne
ction
reaction is conplete by KPLC anal ysis e rea ) N ed t
d 5 expprasted wth ethyl ace .
roomtenperature, diluted with water an _ xgnact od with ethyl acetate.
‘gani ¢ extracts ‘are conbi ned, washed sequentially ,

Igfag{gulfite and water, dried over [err] and concen- trated in vacuo to

l1ized from
I el low solid residue, The solid is recrysta
%egsaﬁeygtﬁyr acetate 10 to ghvat %ﬁ§°€|¥¢bupiQUuef 2s(peekloropRengl ysial s,

S o ent or omhemy ) e Gy Tredn Ot o Shyracting-yeonhopirite: .
2- (p- chl or ophenyl ) - f} 904 o] U #gngpwmmxazg treated
(2.87g, 250.01 m |n 1 molar equivalents ot bromine at room tempera-
5 ture, heated at 70°c for 2 hours, cooled to room
temperature, treated with an additional 1.5 molar
equxvalents of bromine, heated at reflux temperature
for 6-12 hours, cooled to room temperature, treatea
with a further 1. 5 equivalents of bromine, irradiated
10 . for 2-4 days at 70 ° or until reaction is complete by
HPLC analys:s, cooled to room temperature and washed
with aqueous sodium meta bisultite. The organic phase
is concentrated in Yacuo to give a residue which is
recrystalllzed from heptane to g;ve the title product
15 as white crystals, mp 131. 0-131 5%¢.

EXAMPLE 14
Preparation of 4-Chloro-2-(p-chlorophenyl)-1- etho
mothyl)-5-(trifluoromethyl rrole-3-carbonitrile

20
CN Cl

CFq N

CFy

. I .o |
25 L - CH,Cl CHo0C,Hg
| A solution of 4-chloro-i1-~(chloromethyl)-2-
(Q-chlorophenyl)-s-(trifluoromethyl)pyrrole-3-oarbo-
nitrile (2.6 g, 0.0074 mol) in tetrahydrofuran is
treated with sod;um -ethoxide as a 21% wt/wt solution in
30 denatured ethanol (3 6 mL, 0. 0096 mol), stirred at room
temperature for 1 hour, treated with an additional 2-3
drops of the sodlum ethoxlde solution, heated at reflux
temperature for 1 hour, cooled and poured in water.
The resultant preozpitate is filtered, dried ana
35 recrystallized from isopropanol to affora the t1tle



) ),
: 15 mol) is heated at reflux tenperature for 2 hours, oled to room
'?egperatuZe treated with additional bromne (3.2 g, 0.015 nol), heated gt
reflux tenpera- ture for 6-7 hours (until reaction is conplete by HPLC 3
anal ysis), cooled to roomtenperature, washed with aqueous sodi um
met abi sul fite and concentrated in vacuo to give a residue. The residue is
recrystalllzed from heptane to give the title ®2oduct as white crystals, np
[err] - - - 20 - [err] To a solution of 2-(p-chlorophenyl)-1-nethyl -

- [ 2-pyrroline-3-carbonitrile (2.85 g, 0.01 nol) in
5 (trlfluoronethyl) py g 001 ml) 1

" 011 .nol ),
oD Enzene IS1ahour i;% e? 4”9%’&?&"2 hotirg, (69%) vield) 5 oupn 104.0-

tenperature for
teggerature, 10 treﬁﬂﬁxﬁvﬁth addi tional chlorine (1 19, 0.015 nol), heated

at [err] for 24 hours, cooled to roomtenpera- ture, treated further with
additional chlorine (1.4 g, -

| EXAMPLE 15 .
5 Preparation of 4=-Bromo-1- (etho ethyl) -2~ chloro-
henyl)-5-({trifluoromethyl le-3-carbonitrile
CN . Br _ . : CN Br
10 / \ * NaOCyHg — / \
O N~ CFs | N CFs
Cl1 | ' Cl |

"A mixture of 4-bromo-1-(bromomethyl)-z-
(Q-chlorophenyl)-s-(trifluoromethyl)pyrrole-a-carbo-
nitrile (4.42 g, 0.01 mol) in absolute ethanol is
treated with a 21% wt/wt ethanolic solution of sodium
ethoxide (0.715 dgs 0.011 mol), heated to 80°c for 15-20
minutes, cooled to room temperature and diluted with
water and ether. The organic phase is dried (ugso )
and concentrated in yacuo to give & so0lid residue WhICh
is recrystallized from heptane to give the title

product as a white solid, 3.45 g (85% yield), mp
91-92 c.

15

20

25 _°
EXAMPLE 16

Insecticide and Acaricide Evaluation

- All tests are performed using technical
material. All concentrations reported herein are in
te:ms of active ingredient. all tests are kept at
27 °C. ' .

30

Spodoptera eridania, 3rd instar larvaé, southern
armyworm - I



. i | i d hpated at [err]
) lytic anﬁaht of benoyl peroxide and' h ~at
ot n?gécﬁpgnaigazgn%lete by HPLC 15 agaly3|si brgﬁlp}?éurgr:chfgL$? ;ﬁd
. i um net a : _
vashed wth aqueous so %he residue is recrystallized {ro?1
er

unti |

room t enperat ure, _ i
rated in Macuo to give a residue. ° _ _ 2e

ﬁggfgﬂé to give the title product as_a white crystalline solid, np

ey )-5-41 1§ sor ok o1 o o1 6 3-carom LT 15 1111 C1- 055 - A stireq
pheny!-)-5-]tf szl(g?z;ﬁlngf’ Og.h)EE)% )'1' . . | 0. 01 aol ) in
?rglt E;: %5 ?t rifluoromethyl)- 2-"mr§%$§?$%e§%n%t{,m5 49 Frighecmtin
carbon tet raChgor![S?leééqlt r?,.g%e Pvgﬁ# ri]xi fthe ety suspenshion Hitﬂpq!aitation |
'[g(r)r{)ne'; Z?Erere?-t r eat ecEont th secalts Hwﬁla&i '15' ir hood to dry. The lear is
then placed in 2 100x10 mm petri dish containing a damp
s filter paper on the bottom and ten 3rd instar caterpil- .
lars. The dish is maintained for s days before obser-
vations are made of mortality, reduced feeding, or any
interference with hormal moulting.

10 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 in June in New Jersey and are kept on
15 for 14 hour day length. gfter 7 days, the foliage is
samplgd and evaluated as described above.

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

8ieva lima bean pPlants with primary leaves
expanded to 7-8 om are selected, cut back to one plant
pPer pot and infested with mites to obtain about 100
mites per leaf. The mite-infested plants are dipped in
the test formulation for-3 seconds with agitation ana
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 plant for another
5 days before observations are made of the kiil of eggs
and/or newly emerged nymphs.

20

25

30

Diabrotic ﬁndeéi!pggct;ta howardi, 3rd instar southern
corn rootworm e . '

' ‘one cc of fine talc is placed in a 30 mr |
wide-mduthfsctéwftop éiiss jar. one mL of the appro-
35 priaté'acetqhéiéuépénsibn is pipetted onto the talc so



cqurvalents of brorine, heatd at rofiuc temerature 1o k12 "Sronine,
'ta ! i i i's conplete by
e o T et O it L greaction s ol ste by
EE%S g??t??:fé.cgﬁgegr;gnig?gkgggpisrconcentrated_in Vﬁcu?':?eglygdﬁct 15
resi due which is recrystallized fr0ﬁ1heptaneiﬂﬁ(¢73ntof g P -
as white crystals, uphifihgj131-5%c- [err] A solu | e
4-chl oro-1-(chl oromet hyl ) - rrole-3-carbo- nitrile (2.6 g, O.
gnp)ll- ? h! ot 2? regﬁlyér g% &ﬁ’él f°: 5%%%&'3{% fnsh @i-25 wghoti det&v_ea-;lﬁ i‘g}ﬁr@ggmper
solution in 30 dendmevedThishjars @&aﬁsﬁkyuﬂdQQgﬁlaggglafé%% g oM untili
tenperature for 1-hgnﬁia'agghgg;ﬁh§gp§§53 gb;?ggggrdgiggutplcobbeMoosdnea,
egnféhd?nsagggL?n%h&egégeﬁtaﬂilpteébpﬂtabeaadiﬁ!tbeééﬂvediﬁefoaadfgg the
Pecrystallized f50n1h563t8p3ﬁ3|2§°mﬂfEQrﬂoiQ€ gﬁiieis added to each jar.
o The jar is capped and the contents thoroughly mixed on
a Vortex Mixer. Following this, ten 3rd instar root-
worms are added to each jar and the jars are loosely
capped to allow air exchange for the larvae. The
10 treatments are held for 6 days before mortality counts
are made. Missing larvae are Presumed dead, since they
decompose rapidly and can not be found. The concentra-
tions used in this test correspona approximately to 50

and 10 kg/ha, respectively.

15

Aphis fabae, mixed instar, bean aphia
Pots containing single nasturtium'plants

(Tropaeolum Sp) about S5 cm tall are infested with about
100-200 aphids one day before the test. Each pot is

20 Sprayed with the test formulation for 2 revolutions of
a 4 rpm turntable in a hood, using a #154 Devilbiss
atomizer. The spray tip is held about 15 cm from the
plant and the spray directed so as to give complete
coveragé,of the plants and the aphids. The sprayed

25 pots are set on their sides on white enamel trays and
held for 2 days, following which mortality estimates
are made.

ggggasca_ab;ggta,'qdults, western potato leafhopper
30 A sieva lima bean leaf about 5 cm long is
dipped in the test formulition 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
filterlpaper.on the bottom. About 10 adjult leaf-



- 22'- product as a white sb‘l‘yd,h N g(60%y|eld) mp{ 4. 0- [err]. [err]
«m Xt ure of 4-brono-1-(brononet hy - o

?b chl or ophenyl ) - 5- (trlfluoronethyl)pyrrole-3-carbo- nltrI|F_(4.4F ?ioglgg

nol) in absolute ethanol is treated with a 21% w/w ethano.lgoso_u Lo

sodi um et hoxi de (0.715 g,. 0.011 nol ), heated to [err] for 15 Thmnu es:

cooled to room tenperature -and di | ut ed wi t hvatgew and et her. elo&g

phase is dried (MgSO) 20 - ‘and concentrated in vacuo to give a so h s a

residue which is recrystallized fromheptane to give the title produc

de
[ [ 3. 45 85% vyield), np [err]. 25 16 Insecticide and Acarici
ECQfﬁaf?LhdA|| tesg§£RPé;%GFFbﬂ#ﬂeduspngachcHdlhahndatnélefeaéhénts are

concentrations repnapedtb&rgla;&hethoEﬁrﬁﬁrQ31§§§'¥8uﬁggrggée#£deéll tesps
are kept at
naliothis virescens, 3rd instar tobacco budworm
5 Cotton cotyledons are dipped in the test
formulation and allowed to dry in a hood. When dry,
each is cut into gquarters and ten sections placed
individually in 30 nn plastic medicine cups containing
a 5-7 mm long piece of damp dental wick. One third-
10 instar citerpillar.is added to each cup and a cardboard
lia placed op'the cup. Treatments are maintained for 3
days before mortality counts and estimates of reduction
in feeding damage are made.

i5 Heliothis virescens, egg, tobacco budworm
A young cotton leaf about 6~7 cm long is

dipped in the test suspension with agitation for 3
seconds. Eggs are collected on cheesecloth which is
cut into 10-20 mm squares containg about 50-100 eggs

20 (6-30 hours old). 2a square of cheesecloth with eggs is
also dipped in the test suspension and placed on the
treated leaf. The combination is dried ana placed in a
cup (240 mL, 6 cm tall, top diameter 9.5 cm, bottom
diameter 8 cm), into which a 5 cm length of damp dental

25 Wwick has been placed. A clear plastic 1id is placed on
the cup and the treatments are held for 3 days before
mortality counts are made.

Blattella ermanica, bait test, adult male German
30 cockroach
A 0.1% bait is prepared by pipetting a 1 mL
of a 1000 ppm solution of the test compound in acetone
onto 1 gram of cornmeal 1n a 30 mL wide-moputh bottle.
The bait is dried by passing a gentle stream of air
35 into the hottle. The bait is placed in a 1 pint




‘[err]. - 23 - A SleJ‘}Ilna bean | eaf expanded t5~” 8 cmin length is
'dlpped in the test suspension with agitation for 3 seconds and placed in a
hood to dry. The leaf is then placed in a 100x10 mm petri dish containing a
danp filter paper on the bottomand ten 3rd instar caterpil- lars. The dish
is maintained for 5 days before obser- vations are made of nortality,
reduced feeding, or any interference with nori28 =noulting. 10 Spodoptera
eridania, 7 day residual :The plants. treated in the above test are
mai nt ai ned under high intensity lanmps in the greenhouse for 7 days. These

| anps duplicate th 9 bri,ght nny day |n June in New Jersey and
argpkept on 15 forﬁigghoupiaa aF@HgP% RPge t made Gockgeachesampiecd
and eval uated as dégéﬁﬂbedhabcteenT&udadacbuacUEtbﬁatha Haxr ahdha shadhn) .
2-spotted spider npigece of cotton soaked in 10% honey is put on the top
of the screen 1id. Mortality counts are made after 3
5 days.

Blattela germanica, residue test, adult male German
cockroich
~ One mL of a 1000 ppm acetone solution of the

10 test mater;al is pipetted slowly over the bottom of a

150 x 15 ‘mm petri dish so as to give as uniform cover-

age as posszble. ‘After the deposit has dried, 10 adult

male cockroaches are placed in each dish and the 1lid is

added. Mortality counts are made after 3 days.

15
Rating Scale:
0 = no effect 5 = 56 - 65% kill
1 =10 - 25% kil1l 6 = 66 -~ 75% kill
20 2 = 26 - 35% kill 7 =76 - 85% kill
3 = 36 - 45% kill 8 = 86 - 99% kill
4 = 46 - 55% ki1l 9 = 100% kill
R - reduced feeding

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



20 Sieva lim beaE}pIants wWith primry Ieavegflxpanded to 7-8 cm
are-.selrected, cut back to one plant per pot and infested with mtes to
obtain about 100 mites per |eaf. The mte-infested plants are dipped in the
test fornulation for-3 seconds with agitation and set in the hood to dry.
are made using

Plants are kept for 2 days 25 before estimates of adult kill
the first leaf. The second leaf is kept on tMe2@l ant for another 5 days

bef ore observations are made of the kill of eggs and/or newy energed
30 Diabrotic undeci-npunctata howardi, 3rd instar southern corn

nynphs.

rootworm One cc of fine talc is placed in w de-nout h screwtop

glass jar. One nL oflhggcéggia- 35 priate ;%ggsgt;suspension IS pipetted

onto the talc so -2 Boapd Acaricide BvaldationUos§ 2a¢plbhi10ro-
p en!l)-4-chloro-1-(ethoxylethyl)-s-(tritlnoro-

I ngredi ent per
~ Rethyl)pyrrole-3-carbonitrile

5 ) | |
. ' Evaluation
o : 1,000 100 10 b § 0.1
. Test —_— -PPR_.  ppm ppm Ppm  ppm
Southern Armyworm |
(3rd instar larvae) 9 9 9
10 (7 day residual) 9 9 6 : ]
2-8potged Spider Mite - - 9 (1]
Bean Aphid C - 9
Leafhopper - 9 | 9
9 -

Tobacco'nudwotm
{Eggs) 7 0
20 (3rd instar) 9 9 9 R ]

German Cockroach

(Bait) _ o - _ )

(Residue) s - o _ : -
25 ' : =

Southern corn Rootworm 9 7
- o . °



jar.
evapor at ed.
serve as food for the 5 1ins
I s capped and t

The j ar
ten 3rd inst

jar.
Fol | owi ng this,

jars are loosely capped to allow air exchange sgr-the | arvae.
treatnments are held for 6 days before nortality counts are nade.
since they deconpose rapidly and can not be

| arvae are presuned dead,

The jars'are set under 3 gentle air flow until tHE)acetone S
Thesigekpggtalc is | oosened, 1 cc of mllet seed-+s added to- --

ects and 25 nL of noist soil |

he contents thoroughly m xed Eﬂumﬁﬁrm"mﬁ"

ar root-_worns are added to e L *
The 10

M ssi ng

[n ,this test correspond approximately to

found. The concentrﬁhaﬁiggsfgsggga

50 and 10 kg/ ha,

respective A&ﬂ?s fabae, m xed instar, bean aphid

Pots containing single nasturtium plants (Tropaeolum sp) about 5 cmtal

are infested with about 100- 2D
sprayed with the test fornul

20

turntable in a hood,
about 15 cmfromthe plant and the spray direcﬁed so as to give conplete

hi ds one day before the test.
X Smacme,

using a #154 DeVil bi ss at om zer.

0

wherein

; is hydrogen or °1'c4 alkyl:
W is CN, Noz or coznsg

L is hydrogen or halogen ana

Each pot

1 4 ’ 1 4 ’ 1 ‘

finyl,

R.CF

1 Z, R

200 or NR_R

2 374

S

sharachenimed by the W8ructur
The spray tip is heﬁd

cl-c4 alkylsulfonyl, CN, Noz, halogen, crs,
and when M and R are on

adjacent positions they may be taken together with

the carbon atoms to

which they are attached to

form a ring in which MR represents the structure

-0CH,0-,
2 is 8(0)n or 0: . .
4 is hydrogen, F, cnrz, CHFCl or CF._;:

-0CF,0- or —CH=CH—CH=CH-;

R
R, is c,-c, alkyl, c.-c. alk 4
: 17C¢ Y1, C,=C, alkoxy or NR3R4:
83 18 hydrogen or c1-c‘ alkyl:;
R‘ is hydrogen, cl-c4 alkyl or R CO;
R hydr '
Rs_?s hydrogen or cl'c4 alkyl and
6'13 °1'cs alkyl, cs-cs_cyclcalkyl or phenyl;
n

is an integer of 0, 1 or 2.

2.

The compound-icépfdiﬁg to claiﬁ 1,

selected from the group conéisitng of 2-(gréhioro-

This Sheet Has Been

T

' phenyl)-l-methyi-s-trifluoromethyl)-2-pyrroline-3-carb-



cerrage of the pl ants and the aphlds The sprayed 25 f*}ts -are-set -on-

- 2 days, follomﬁn
white enanel trays and held for
LQ?{;|?{3eZS?PHBteS are made. adults, western potato Leazgg mﬂ_ | “““
A Sieva |inma bean | eaf about 5 cmlong is dipped in td? The [Saf i o
for 3 seconds with agitation and placed in a hood to |¥ aper on the

d in a 100x10 nm petri dish containing=a2%i-st filter pap h di sh and
EL??@W} About 10 adjult leaf- . - 25 - hoppers are added to eac

| ‘ ality counts are made.
the treatnents are kept for 3 days before nort y orade.

; \ :
ety ctons resgenﬁwﬂdt he X ;23': &fb'%?ﬁﬁgfggg\éﬁg'g}iasal(FEM&“Pyouaj:hy(tjl)a-lzlhood
tyl edons are dip v eoot
gﬁe% dry, each is §§ ﬂé&‘q&ﬁFP&P@na#Giien sections place

| -
30 nmL plastic nmedicine cups containi-ng a 5-7 nmm | ong pi ece of danp denta

wi ck. One-third- 3. A compound characterigzed by the structure

R coou
0
il
N-C-CF,
L
wherein
A is hydrogen or cl-c4 alkyl:

L is hydrogen or halogen and

M and R are each 1ndependent1y hydrogon, cl-c3 alkyl,
c1 03 alkoxy, -c alkylthio, cl-c alkylsul-
finyl, c 1-c3 alkylsulfonyl, CN, Noz, halogen, CF

_ Rlcrzz, cho or NR R, and when M and R are on

adjacent posltlons they may be taken together with
the carbon atoms to which they are attached to
form a ring in which MR represents the structure

3’

~0CH,0-, -0CF,0- or -CH=CH-CH=CH-
with the proviso that when A is hydrogen, then at
least one of L, M and R must be other than hydro-
. gen;
Z is S(O) or O;
1 is hydrogen, F, cnrz, CHFCI or cr3
2 is ¢ 1 4 alkyl, ¢ 1'04 alkoxy or NR_R.:
3
4

1

is hydrogen, cl--c4 alkyl or RSCO.

Rs is hydrogen or ¢ -c4 alkyl and
n is an integer of 0, 1 or 2.

374
is hydrogen or C -c4 alkyl:

4. The compound aooording to claim 3,
selected: from the group cons;sting of 2-(p-chloro-
phenyl)-N—(trlfluoroacetyl)sar0031ne and 2-(g-chloro-
phenyl)-n-(trzfluoroacetyl)glycine. ' T
This Sheet Has Been

T



. j ! :
10 ihstHﬁSShéHtﬂEsFﬁeL.l r is added to each cup and a cardbo.a..lé-’cDI-i d placed on- -

t he <cup. Ke €dmaj nt ai ned for 3 days before nortality count

esti mat g ﬁMﬂl in feeding danage are nade. 15 He”!!l[lﬂllﬂ“jmj‘iﬂa;HL

egg, tobacco young cotton |eaf about 6-7 cmlo L e

test suspension with agitation for 3 seconds. Eggs are collected on

cheesecloth which is cut into 10-20 nm squares 80n&ai ng about 50-100 eggs

20 (6-30 hours old).. A square of cheesecloth with eggs is also dipped in
The conbination is

the test suspension and placed on the treated | eaf.
mtall, top diameter 9.5 cm bottom

dried and placed in a cup (240gni, .6
into which a 5 cm FeREPReSs ke preprativilofas been

di aneter 8 cm, A
pl aced. A clear pl SSTTROYRY fhapacterized t by StPuctithd treatnents are
Blattella germanica, bait

hel d for 3 days before nortality counts are nade.
I's prepared by pipetting a

test, adult male German 30 cockroach A 0. 1% bait
1 nmL of a 1000 ppm solution of the test conpound #n acetone onto 1-gram of
cornmeal in a 30 nmL w de-noputh bottle. H R :
. . /
Ner,
R
1
wherein
A is hydrogen or °1'°4 alkyl;

L is hydrogen or halogen ana :

M and R are each independentiy hydrogen, ¢_-c alkyl
c?-c‘ alkoxy, cl-c4 alkylthio, °1'°4 :lkglsul- ’
::::1;'0:-:; :if:;sulfonyl, CN, No,, halogen, cf;,

2 ' 3R, and when M and R are on '
adjacgnt positions they may be taken together with
the carbon atoms to which they are attachead to
form a ring in which_MR represents the structure

' -OCHEO-, -OCFEO— or -CH=CH-CH=CH-:
2 is B(O)h or O; ' ,
is hydrogen, F, cnrz, CHFC1 or cr3;

1

o is ¢,~¢, alkyl, C,-C, alkoxy or NR_R.;
3

4

4

W

is hydrogen or c_-c . H
is hydrogen, ¢ -é c:lzify:; R
s is hydrogen orlc :c #ik 1 27
"R is C,-C¢ alkyl é -; ' cout '
. 6 r C3=C, cycloalkyl or phenyl:
D 18 an integer of o, 31 or 2
which comprises reacting a compound having structure iI

R coon

i
n-r.!-c_r,
L o
_ n .. , '
Wherein A, L, M and R are as defined above with about

1. i £ '
0 mola; equivalent of an olefin having the structure



The bait is dried by paSS|ng a gentle streamof air 35 fﬁ%to the bottle.

'Thé“barr—rs—ﬁkaced_LH.a 1 pint - 26 - wide-nouth Mason jar and ten adult
nalﬁ" _ heﬁ are added. A screen |lid is placed on the jar and a snal
plec ed in 10% honey is put on the top of the screen lid.

Mor t e made after 3 5 days. Blattela germanica, residue test,
adul cockroach One nL of a 1000~ ppn-acet one sol ution of the Io

t est naterlal |s pi petted slowy over the bottomof a 150 x 15 nm petri
dish so as to give as uniformcover- age as possible. After the deposit has
dried, 10 adult mal e cockroaches are placed in each dish and the |lid is

added. Mortality counts are nade after days. 15 ting Scale: 0 = no
ef f ect 5 =56 - 65%Kkill E‘ %/__tHlﬁ

wherein W is as defined. above and optionally a catalyt-
ic amount of an orgenio base in the presence of an aciq
anhydride and a solvent.

6. A process for the preparation of a
compound characterized by structure II

COOH
I
N-C-CFy

A
wherein
A is hydrogen or c1 c4 alkyl;
L is hydrogen or halogen and
M and R are each independently hydrogen, cl-c3 alkyl,

' ¢,-C, alkoxy, C,-C, alkylthio, C,-C, alkyl-
-sulfinyl, c -C, alkylsulfonyl, CN, No,,
halogen, crs, Rl 22, cho or NR334 and when

M and R are on adjacent positions they may be
taken together with the carbon atoms to which
- they are attached to form a ring in which MR

‘represents the structure

~0CH20-, —OCFEO— or —-CH=CH-CH=CH-
with_the proviso that wnen A is hydrogen, then at
1east_one.of_n, M and R must be other than hydrogen;
% is 8(0), or o;

R, is hydrogen, F, CHF., CHFCl or CF

1 2’ 3?
2 is c1 4 alkyl, c, elkoxy or NR3R4;
3 is hydrogen or c1 4 alkyl,

R4 is_hydrogen, C,- c4 alkyl or R_CO;

5

Y R A



1

obtalned

66
ku :7_6-85%k|II 3

26 - 35%

04 ki -—) 2
75% kill 20 A A

36 - 45%kill

10——-2£pﬁk¢Ll

[ The dat a
Thi d 9 = 100%kill R - reduced feeding
kll 4 acZlescrlbed 25 evaluations are reported in Table L
- 27 - thod for protecting growing plants fromattack by

insects nenatodes an
foliage of-said-plants or .to the soil or water

growi ng, an.insecticidally,.

s characBer=zed by applying to the
S e in which said plants are

nenatOC|daIIy or acari- cidally effective

: hl or ophenyl ) -5-
anount of 4-chloro-1-(etf oxxge rL en or Ec wiphenyl ) |
(trlfluoronethyl) pyrrole53 cabgﬁ g Y

n is an integer of o, 1 or 2.

which is characteriged by reacting an aldehyde having
the structure

CHO

'-r wherein L, M and R are as defined above with at least

' one molar equivalent of an amine hydrochloride having
the structure '

-

HoN-A = HC1

wherein A is as descrzbed above in the presence of a
solvent to form an intermediate, reacting said inter-
mediate solution with an aqueous solution containing at
least one molar equivalent of an alkali metal cyanide
to form an amino nitrile intermediate, extracting said
amino nitrile intermediate from the reaction mixture
with a suitable solvent, reacting the amino nitrile
1ntermediate with an acia anhydride in the presence of
an organic base to form an amido nitrile intermediate,
reacting said amido nitrile with-a mineral acid in the
presence of water, optionally at an elevated tempera-
ture, to nge an amino acid intermediate ana reacting
sa;d intermediate with tr1f1uoroacetic anhydride to
give the desired compound hav1ng structure II.

7. A process for the manufacture of
compound character;zed by formnla Iv

L



nitrile. 3. A method for contr%lling I nsects, nena- todg;)and acarina whi ch
[ chaLacLerlzed”by contactlng said insects, nenmatodes and acarince, their

bréédlng grou
nnenatOC|
(ethoxy

fl uoronet

hl or ophenyl ) -5- (tri-

supply or habitat with an insecticidally,
EH' idally effective anount of 4-chloro-1-
=carbonitrile. 4. A=<c@%osition for protecting

gr ow ng plants fromattack by insects, nematodes and acarina characterized
by an agronomically acceptable carrier containing an insecticidally,

nemat oci dal | y,

or acari- cidally effective anmount of a pyrrole carbonitrile

conmpound according.to claim 1. -29- 5. A conposition for controlling
insects, nematodes.and acarina characterized by an ygronom cally acceptabl e
I

carrier containing.an insecticidally, nematoci
effective anount of a : R

or acaricidally

wherein R is °1 c‘ alkyl:;

W is CN, sz ‘or cozn

X is Br, c1 or I

L is hydrogen'or'halogen.

M and R are each independently hydrogen, c 4 alkyl,
c1 4 alkoxy, c1 c4 alkylthio, c1 4 alkylsul-
finyl, °1'°4 alkylsulfonyl, CN, Noz, Cl, Br, F, I,
crs, R CF z, n4co or NR R6 and when M and R are on
adjacent posit;ons they may be taken together with
the carbon atoms to which they are attached to

form a ring in which MR represents the structure

_ -0CH,0- ~0CF,0~ or -CH=CH-CH= CH-;
is c1 c6 alkyl, c3 c cycloalkyl or phenyl:;

R
2
R; is hydrogenm, F, cnrz, CHFCl or CF,;
R, 1s-c1-c4 alkyl, C 1-C,4 alkoxy or NR.R;
Rs is hydrogen or c, c alkyl._

w

¢ 1S hydrogen, cl-c4 alkyl or R,co.

R7 is hydrogen or c c alkyl;

Z is 8(0) or O and

n is an integer of 0, 1 0or 2 which comprises reacting a
compound of formula

AW



. \
pyrrole c

f or* #'He “pr fisShect lom pof, 2 or [err] alkyl; [e ;|L;Ihydrogin[g:r]jwherein W
”w ntly hydrogegia{giflic amount of an or gani ¢ base
tionally a.c 6. A process for the

wherein [err i
M and R are
I.s as defined a

. . _ —_—
arbonitrile conpound according to claim

o

! _-éb - 5. A process

: ure | [err]
conpound characterised by struct [halogen and

_ . o
in the presence of an acid anhydride and a sotvaa

preparation ‘of* a

wherein w, ., M and R are as described hereinabove witn
at least 1 equivalent of a halogen, xé, wherein x2 is
Br, €1 or I, in the presence of a Solvent to obtain a
2-ary1-1-methy1pyrrole internadiato,.reacting saiaq

1-metyy1pyrrole intermediate with at least one addi-

tional molar equivalent of saig halogen to form a-
2-aryl-4-halo-1-methy1pyrrole internediate, Treacting
saiaq d-halo-l-methylpyrrole intermediate further with
at least one molar equivalent of said halogen in the
presence of a radicajl initiator to form a 2-aryl-4-
halo-lf(halomethyl)pyrrole intermediate and reacting
said 4-halo-1-(halomethyl)pyrrblé intermediate with at
least one molar equivalent of an alkali metai C,~C¢-
alkoxide to give the compound of formula I.

8. A product manufactured in accordance with

the process of claim 9 which jis characterized by the
structure

N CF,
.

wherein R1 is cl-c5 alkyl:

W is CN, NO, or CO,R,;

L is hydrogen or halogen;

M and R are each independently hydrogen, °1'°4 alkyl,
01-04 alkoxy, cl-c4 alkylthio, °1'°4 alkylsul-
finy1, c1'°4 alkylsulfonyl, CN, sz, Cl, Br, F, 1,
CF,, R,CF, 32, R,CO or NR.,R. and when M and R are on
adjacent positions they may be taken together with
the carbon atoms to which they are attached to

form a ring in which MR represents the structure

R

Ha0R,



conpound characterized by §t)ucture Il [err] wherein &als hydrogen or [err]
-alkx,l_L,Ls hydrogen or hal ogen and M and R are each independently

-hydrogen Jlerr , [err] alkoxy, [err] alkylthio, [err] alKkyl-

sulﬂh yIsquonyI, [err], halogen, [err] or [err] and when M
and nt positions they may be taken together with the carbon
atonB are attached to forma Ligg &n which MR represents the
structure [err] mnth the proviso that when A is hydrogen, then at |east one
of L, Mand R nust bé other than hydrogen; [err] [err] is hydrogen or
[err] alkyl and n is an .integer of 0, 1 or 2. _

~0CHp0-, -0CF,0- or -CH=CH-CH=CH-;

1
is hydrcgen, cl-cl alkyl or g,co;

is hydrogen or C,- C, alkyl;
2 is 8(0) or 0 and
n is an integer of 0, 1 or 2.

Rz i's'c1 6 alkyl. c3 P cycloalkyl or phenyl:;
Rs'is hydrogen, F, CHF,, CHFCl or CFy:

R4 is Ci- alkyl, 01 c4 alkoxy or anns:

Rs is hydroqen or C,~- alkyl,

Re

R,

-'9. A compound seleétedffrbm the group con~
sisting;of 4-chloro-1-(chloromethyl)-2-(p-chlorophenyl)
-5-(trifiuoromethyl)pyrrole-s-carbonitrile, 4-bromo-
1-(hronome£hy1)-2-(g-chlorophenyl)-s-(trifluoromethyl)-
pyrrole-s-cgrbonitrile and 4-chloro-1-(ethoxymethyl)-2-
(g-chlorophenyl)-s-(trifluoromethyl)pyrrole-s-carbo-
nitrile.

20. A method for protecting growing plants
from attack by insects, nematodes and acarina which is
characterized by applying to the foliage of said plants
or to the soil or water in which saia plants are
growing, an insecticidally, nematocidally or acari-
cidally effective amount of 4~chloro-1-(ethoxymethyl) -
-2-(grchloropheny1)-5-(trifluoromethyl)pyrrole-s-carbo-
nitrile.

' 11. A method for controlling insects, nema-
todes and acarina which is characterized by contacting .
said insects, nematodes and acarince, their breeding
grounds,_food supply or habitat with an insecticidally,
nematocidaliy-or acaricidglly'efchtive amount of
4-chlor¢91%(ethoxymethy1)ézf(p4chiorophenyl)-5-(tri-
fluorpﬁéth&l)pYrrole-s-carbonitrile.

T



whi Cg'f"i Shes e Rehi&edl by reacting an al dehyde havi ng théltructur-e [err]
wher ! re as defined above with at |east one nol ar équival ent
of -an %“ “oride having the structure [err] wherein Ais as -

descri he presence of a solvent to form an internediate,
reacting said inter- nediate solution with-an aq‘s eous sol ution containing
at | east one nolar equival ent of an alkali nméta® ¢yanide to forman anino
nitri-l.e internediate, extracting said amno nitrile internediate fromthe
reaction mixture with a suitable solvent, reacting the amno nitrile
internediate with an acid anhg@ri da iednm ence- of an organic base to
forman anido nitripeah@scerBai gk ?eggg?%ggggi%°§HPHBtHFtin§egmbWHng
m neral acid in the ﬁresence of ma?g : Xpﬁpﬁﬁatsy nbmaﬁoﬁbﬁvaﬁadaagggera-
ture, to give an anf B’%EFﬁr#ﬂeérhyd&nts%ﬁadoﬁfEQ 'gg sai d. i nt er near A&
with trifIuoroaceticontiwﬁaﬁgeaﬁoiggg@%é%£ desire oﬂfﬁﬁ?ﬁ#ﬁ%ﬁiﬁgrrier
structure II. 7. Aé){&)fﬁsl;- éé’ﬁeé{‘fv,m” dal Ofn%matocidally, or acari-
anm
' compound. ount of a pyrrole carbonitrile

13. a composition for contr

hematodes and acarina olling insects,

chargcterized by an agronomically

PYrrole carbonitrile compound.

Ly
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. | B .
"comf)ound characterized by fornula IV [err] - 34- wﬁ@)ei n Wq‘?fxsm%{ﬂ% R
are as*descri begihefgiggabove with at |east 1 equival ent of a hal ogen, -
[ert], wherein [err] is Br, Cl or I, in the presence of a solvent to obtain.
a[err] internediate, reacting said [erf] internediate with at | east one
addi - tional nolar equivalent of said halogen to forma
2-aryl - 4-hal o- 1-nethyl pyrrol e internediate, reacting said
4-hal o-1-net hyl pyrrole internediate further with at |east one nolar
equi val ent of said halogen in the presence of a radical initiator to forma
2-aryl -4- halo-1-(hala l.nternmedi ate and reacting said

4- hal o- 1- ( hal omet hyl ) gSTToT8 EFHOMVQRONBTHYL b+ 2+ PYRROLYRE "BHRPOUNDS

equi val ent of an al kal & E_MANUFACTURE O INSECTICIDAL
z-nr;.-:— ALKOXYMETHYL) = 4~HALO~5~ FLUORO )

PYRROLES

STRACT OF TON

There are provided important PYrroline and
glycine intgrmediatés, methods for the preparation of
said intermediates and the use thereof in the manufac-
ture of arylpyrrole ihsecticidal agents.
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Do % . ' 1% 032354 reos
al koxi de to glve t he conmpound of forrmula 1. 8. A product manufactured i.n

accordance with the process of claim9 which is cﬁgzacterlzed by the
structure—tferr] ——=35- | err] - 36 - 12. A 07 OREFLNTCENENP .“g

growi ng pl by insects, nematodes jailtiDasaldng %%ﬁ? Si 208G
by an agromm Il E!EMEIF | e carrier containi ng jaf i), \__,t | ca? % 40 p2 gﬂgi .
‘nenmat oci da s dal |y ef f ect ¥ annund of 8. _’tole a 0; srgeded,

Y by
conmpound. 13. A conposition for controlling inse tijaagpggode
characterized by an agrononlcally

Claims:

1. a compouna4-ch10ro-1-(ethoxymethyl)-zr

(p-chlorophenyl)-5- (trifiuoromethyl)pyrrole-3-carbo-
nitrile.

2. A method for protecting growing plants

:”:from attack by insects, nematodes and acarina which is
characterized by applying to the folizge of said plants
or tec the soil or water in which said plants are
growing, an insecticidally, nematocidally or acari-
cidally effective amount.of 4-cﬁloro—1-(ethozymethyl)~
=-2-(p-chlorophenyl)~-5-(trifluoromethyl)pyrrole-3-carbo-
nitrile.

3. A method for controlling insects, nema-
todes and acarina which is characterized by contacting-
| s2id insects, nematodes and acarince, their breeding
grounds, food supply or habitat with an insecticidally,
nematocidally or acaricidally effective amount of
4-chloro-1-(ethoxymethyl)-2- (p~chlorophenyl)=5-(txi-
fluoromethyl)pyrrole-3-carbonitrile.

4. A composition for protecting growing
plants from attack by insects, nematodes and acarina.
characterized by an agrononically acceptable carrier
containing an insecticidally, nematocidally, or acari-

- cidally effective amount of a pyrrole czrbonitrile
compound _accordi:n_g to claim 1.
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‘accept abl e carricer—contai ning an insecticidally, nematocidally or

acari ci dal | nm"lmi"'"ﬁ"mr")‘mt of a pyrrole carbonitrile conpound.
i : * C L K § '

- 20 -

5. A composition for controlling insects,
nematodes and acarina characterized by an agrononically
acceptable carrier containing an insecticidally,
nenatocidally or aczricidally effective amount of a
pyrrole carbonitrile compound according to claim 1.
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