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2-UYL-5- (ftZl'LUOROllB'l'HYL) .;.2-PYRROLDIB COKPOUJIDS 
AJ1D PROCESS l'OR TD JIJ\llUl'AC'J.'URB 01' DISBCT:IC:IDAL, 

2-ARYL-1-(~XJKB'fBYL)-4-BAL0-5-(TRl:J'LUOROJIBrBxL) 
PYRROLBS 

It is an object of this invention to present 
more useful intermediates for the process of manuf ac­
ture of a variety of insecticidal, acaricidal and 
nematocidal arylpyrrole compounds and a method for the 
preparation of said intermediates. 

It is also an object of this invention to 
provide a process for the manufacture of 4-halo-2-
aryl-1- (alkoxymethyl)-S- (trifluoromethyl) pyrrole 
compounds which are useful for controllinq insect, 

10 acarid and nematode pests and for protectinq harvested 
and qrowinq crops from said pests. 

:It is another object of this invention to 
provide intermediate 4-halo-2-aryl-1-(halomethyl)-s­
(trifluoromethyl)pyrrole compounds. 

15 It' is a further object of this invention to 

20 

p~ovide an insecticidal, acaricidal and nematocidal 
aqent 4-chloro-1-(ethoxymethyl)-2-(2-chlorophenyl)-s­
(trifluoromethyl)pyrrole-3-carbonit;rile and a method 
for its use to protect harvested and qrowinq crops. 

The present invention relates to compounds of 
formula I 
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5 wherein 
A is hydroqen or c1-c4 alkyl; w is CK, N02 or co

2a6 ; 
L is hydroqen or haloqen and· K and R are each independently hy4roqen, c1-c4 alkyl, 10 c

1-c
4 alko:xy, c

1-c
4 al:tylthio, c

1-c
4 alkylsul­finyl, c1-c4 alkylsulfonyl, cyano, nitro, haloqen, cr3 , a1cF2z, a2co or NR3R4 and w~en K an4 R are on adjacent positions they may be taken toqether with the carbon ·~oms to which they are attached to 15 form a rinq in which MR represents the structure 

-OCH20-, -OCF 20- or -CH=CH-CH=CH-; z is S(O)n or o; 
R1 is hydroqen, F, CHF2 , CKPCl or CF3 ; 20 R2 is c1-c4 alkyl, c1-c4 alko:xy or NR3R4 ; R3 is hydroqen or c1-c4 alkyl; R4 is hy4roqen, c1-c4 alkyl or R

5co; .R
5 is hy4roqen or c

1 -c
4 alkyl an4 R6 is c1-c6 alkyl, c3-c6 cycloalkyl or phenyl; 25 n is an inteqer of o, 1 or 2. 

30 

The present invention also relates to com~ pounds of formula XZ 

COOH 
• 0 

II 
N-C-Cf 3 

h L 

<II>. wherein A, L, H an4 R are as 4escribe4 above for 
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formula I with the proviso that when A is hydroqen, then at least one of L, H an4 R must be other than hydroqen. 
This invention also relates to a method for s the preparation of the above compounds and their use in the manufacture of arylpyrrole insecticidal aqents. 
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In addition, this invention is directed to a process for the manufacture of insecticidal arylpyrrole compounds of formula IV 

u )( 

wherein R1 is c1-c6 alkyl; 
w is CN, H02 or C02R2; 
X is Br, Cl or :I; 
L is hydrogen or halogen; 
M and R are each independently hydroqen, c1-c4 alkyl, c1-c4 alko:xy, c1-c4 alkylthio, c1-c4 alkylsul­finyl, c1-c4 alkylsulfonyl, CH, Ho2 , Cl, Br, F, :I, CF3 , R3CF2z, R4co or n 5R6 and when H an~ 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 represent• the structure 

R2 is 

R3 is 

R4 is 

R5 is 

R6 is 

R7 is 

-OCH2 0-, -OCF2 D- or -CH=CH-CH=CH-; c1-c6 alkyl, c3-c6 cycloalkyl or phenyl; hydrogen, F, CHP2, CBFCl or CF3; c 1-c4 alkyl, c1-c
4 alkozy or HR5R6 ; hydrogen or c1-c

4 alkyl; 
hydrogen, c1-c4 alkY.l or a,co; hydrogen or c1-c

4 
alkyl;·· 

• 
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z is S(O)n or o and 
n is an inteqer of o, 1 or 2 which comprises reactinq a compound of formula v 

<V> 
wherein w, L, M and R are as described hereinabove with at least 1 molar ~quivalent of a haloqen, x2 , wherein x2 is Br, Cl or I, preferably at an elevated tempera­ture in the presence of a solvent to obtain a 2-aryl-1-methylpyrrole intermediate, reactinq said 1-methyl­pyrrole intermediate with at least one additional molar equivalent of said haloqen to fora a 2-aryl-4-halo-1-methylpyrrole intermediate, reactinq said 4-halo-1-methylpyrrole 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-(halo­methyl)pyrrole intermediate and reacting said 4-halo-1- (halomethyl)pyrrole intermediate with at least one molar equivalent of an alkali ~etal c1-c6alkoxide to give the compound of formula IV. 

Compounds of formula x·may be prepared by reacting compounds of _formula II with about 1.0 molar equivalent of an activated olefin of formula ZZI 

H2 C=CHW 

CI lI > wherein w is CH, N02 or co2a6 and Rf is c1-c6 alkyl, c3-c6 cycloalkyl or phenyl in the presence of an acid anhydride -mid a solvent, optionally in the presence of an orqanic base. 'l'he method of preparation is illus­trated in Flow Diaqram I. 
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FLOLJ 0 IR GRAM I 

COOH 
0 
II 

N-C-Cf 3 

I . . 
<I I >A 

H2 C=CHU 
. It 

<II I> 

Solvents that may be used in the method of invention include aprotic orqanic solvents for example nitriles such as acetonitrile; esters such as ethyl acetate, methyl propionate and the like; ethers such as diethyl ether, tetrahydrofuran, dioxane, ethylene glycol dimethyl e.ther and the like; halogenated hydro­carbons such as methylene chloride, 1,2-dichloroethane, chloroform, 1,1,1-trichloroethane, carbon tetrachloride and the 1ike; carboxylic acid amides such as N,N­dimethylformamide, N-methylpyrrolidinone and the like; sulfoxides such as dime~hyl sulfoxide; sulfones such as tetramethylene sulfone; aromatic hydrocarbons such as benzene, toluene, xylene and the like; halogenated aromatic hydrocarbons such as chlorobenzene, 2-di­chlorobenzene and the like. one of the preferred organic solvents is acetonitrile. Acid anhydrides suitable for use.in the method of invention are lower­alkyl anhydtides such as acetic anhydride. Amonq the organic bases that may be used in the inventive method are pyridine, morpholine, tri(c1-c4)alkylamine, hexa­methylenetetramine, dimethylamino pyridine and the like. A preferred organic base.is a tri(c1-c4)alkyl­amine such as triethylamine. 
Compounds of formula :t:tiaay l>e prepared from the appropriate arylaldehyde and suitable amine precur­sor via a Strecker synthesis to forlll the amino acid 
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intermediate of formula III which may be trifluoro• acetylated to obtain the desired formula II compound as,. shown in Plow Diagram II. 

F'LOU DIAGRAM II 

R 

~CHO+ 
L 

C02 H 
0 

CIII> 11 
N-C-Cf 3 

I 
L<II> A 

Compounds of formula II wherein A is hydroqen may also be prepa~ed via trifluoroacetylation of the appropriate arylglycine precursor. AlJcylation of the. thus-obtained compound usinq an alkylatinq aqent such as a lower alJcylhalide qives compounds of formula II wherein A is c1-c4 alkyl. Usinq methyl iodide as the alkylating aqent, the reaction sequence is illustrated in flow diaqram III. 
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F'LOU DIAGRAM III 

C02H 
0 
II 

C02 H 

0 
II 

N-C-cr3 

I 
H 

N-C-CF"3 
I 
CH3 

The compounds of the invention are intermedi­
ates in the manufacture of a variety of arylpyrroles 
useful as insecticidal, nem.atocidal and acaricidal 

· 15 agents. Among the arylpyrrole insecticidal agents that 
may be prepared from the compounds of the invention are 
4-halo-2-(R-chlorophenyl)-1-(suJ:>stituted)-5-(trifluoro­
methyl)pyrrole-3-carbonitrile compounds. In one 
example of the method of the invention, the formula I 

20 pyrroline compound wherein A is methyl, w is CK, 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. :rurther reaction with additional 
halogen in the presence of a radical ini tiato.2: such as 
benzoyl peroxide, 2,2 1 -azobisisobutyronitrile, photo­
chemical irradiation and the like yields the corre­
sponding 1-(halomethyl)pyrrole intermediate of formula 

30 VI which ·can be reacted with an alkali metal alkoxide . 
. 

. such as sodium ethoxide,potassium methoxide or the 
like to give an arylpyrrole insecticidal agent of 
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formula vzz. The reactions are shown in Plow Diagram .xv. 

Cl 

CN 

Cl 

Cl 

<IV> 

rLOIJ DIAGRAM IV 

CN 

CI> 

2 eq X2 
solvent 

NC X 

<V> 

Cl 

Cf 3 

Cl 

3 eq ><2 , 
radical initiator, 

CYII > 

CN 

CVI> 

i-oc1-c4alkyl 

x 

N 

l OC1 ..-C4alkyl 

By varying the suJ:>stituents A, w, L, K and R, the halogen reactant and the reaction conditions, a wide variety of arylpy~role insecticidal, nematocidal and acaricidal agents may be manufactured from the 35 compounds of formula I. 
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The compounds of formula v·are particularly 
effective for controlling insect, acarid and nematode 
pests and for protecting agronomic crops, both growing 
and harvested, against the ravages of these pests. 
Methods of preparation for the compounds generally 
include halogenation of 2-aryl-S-(trifluoromethyl)­
pyrrole-3-carbonitrile with a halogenating agent such 
as a hypohalite, a halogen or a sulfurylhalide to form 
the corresponding 4-halopyrrole intermediate and 
alkylating said intermediate with an appropriate 
chloromethyl(c1~c6 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-methylpyrrole 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-(halomethyl)pyrrole intermediate of 
formula zv and the reaction of formula zv intermediate 
with an alkali •etal c1-c6alkozide. surprisingly, the desired compounds of formula I are obtained in good 
yields and have a high degree of·purity. The process 
of the present invention is shown in flow diagram I. 
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f'LOt.l DIAGRAM I 

5 

~ )( u )( 

C III> X2 -oR1 
CF3 

10 radical 
N initiator 
I 
CH20R1 CVII) <IV> 

Advantageously, it has been found that the 15 incremental addition of haloqen improves the reaction yield and product purity. The process of the invention also improves the environmental and human safety of the manufacture of compounds of formula I by avoidinq the use of certain undesirable reactants such as chloro-20 methylethylether. Further, the process of the inven­tion includes the productive manufacture of 2-<n­chlorophenyl)-4-chloro-1-ethoxymethyl-S-(trifluoro­methyl)pyrrole-3-carbonitrile, an effective insecti­cidal, acaricidal and nematocidal aqent. 2s Solvents suitable for use in the process of the present invention include aprotic solvents, for example haloqenated aromatic hydrocarbons such.as chlorobenzene, 2-dichlorobenzene and the like and halo~ qenated hydrocarbons such as methylene chloride, carbon 30 tetrachloride, chloroform, 1,2~4ichloroethane and the like. Preferred solvents include haloqenated aromatic 
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hydrocarbons such as chiorobanzana and halogenated 
hydrocarbons such as carboiitatrachlorida. Radical initiators suital:>la for use are light, peroxides such as dibanzoyl ·peroxide, di-t-butylparoxida, and the 

5 lika1 azo compounds such as azobisisobutyronitrila and the like. Among the preferred radical initiators are banzoyl peroxide and light. Alkali metal alkoxidas suitable for use in the inventive method are sodium athoxida, potassium methoxida and the like. 
10 In the process of the invention the reaction rate is increased with increased temperature so that alevata4 temperatures in the ranqe of about 55° to 

210°c, preferably about 10° to 120°c, allow the oxida­tion, rinq haloganation and side chain halogenation to 15 proceed at an efficient and affective 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-<R-20 chlorophanyl)-4-chloro~l-(ethozymathyl)-S-(trifluor-omethyl)pyrrole-3-carbonitrile. The pyrrola-3-carbo­nitrile is affective for controlling acarina, lepodop­tera, colioptera, heaiptera and the like. Among the agronomic pests that may be effectively controlled are 25 potato beetle, cabbage looper,.· diamond back moth, tobacco budworm, corn earworm, beet armyworm, tobacco bollworm and the like. crops which may be protected by the compound of the invention are lettuce, broccoli, corn, cabbage, cauliflower, tomato, cotton and so 30 forth. 

In practice, generally about 10 ppm to 10,000 ppm, preferably about 100 to s,ooo ppm.of 2-<R-chloro­phenyl)-4-~hloro-1-(athoximethyl)-s-(trifluoromathyl).;.. pyrrole-3-carbonitrile dispersedin water or other 
35 suitable liquid carrier, is effective when applied to 
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the crops or the soil in which the crops are growing to 
protect the crops_ from attack by insects, acarina and 
nematodes. The:compound is also effective for pro­
tecting horticultural plants such as turf grass from 

5 attack by pests such as grubs, chinch bugs and the 
like. 

While the 4-chloro-1-(etho~ethyl)pyrrole 
compound of the invention.is effective for controlling 
insects, acarina and nematodes when employed alone, it 

10 may also be used in combination with other pesticidal 
compounds including other nematocides and acaricides. 
For example, the compound of .this invention may be 
empioyed effectively in combination with other aryl­
pyrroles, phosphates, carbamates, pyrethroids, for-

15 mamidines, chlorinated hydrocarbons, halobenzoylureas 
and the like. 

Zn order to facilitate a further under­
standing of the invention, the following examples are 
presented to illustrate more specific details thereof. 

20 The invention is not to be limited thereby except as 
defined in the claims. The term NKR designates nuclear· 
magnetic resonance and the term BPLC ~esignates high 
pressure liquid chromatography. Unless otherwise 
noted, all parts.are parts by weight. 

25 

30 
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BDllPLB 1 
Preparation of 2-<e-Chlorophenyl)sarcosine 

-Q-c l N CN -{Y-<C02H Cl HO +H2NCH3 • a Cl '/ ~ 
2. <CH3C0>20 - N-CH .. . 3. H+ • I 3 

H 
A·mixture of R-chl()robenzaldehyde (153 q, 

1.0 mol) ~ntetrahydrofuran is treated with a solution 
of methylamine hydrochloride (88 g, 1.3 mol) in water 
followed by an aqueous solution of sodium cyanide 
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(53 q, 1.omol), stirred at room temperature for 16 hours and extracted with toluene. The orqanic extract is treated With 10 CC Of pyridine followed by 50 CC Of acetic •'anhydride ( exotherm) , stirred at aml:>ient tem-' perattlres for 1/2 bour and concentrated in vacuo to qi~e an oil residue. The residue is added to a 1:1 mixture of water and concentrated hydrochloric acid, heated at reflux temperature for 2 hours, cooled, diluted with water and neutralized to about pH 2 with 50% BaOH solution. The resultant solid precipitate is filtered and air-dried to qive the title product a~ a white solid, 180 q (89.5% yield), mp 2oa-213°c. 

BDKPLB 2 
Preparation of 2-<e=Chlorophenrl>-•-<trifluoroacetyl)­sarcosine 

-O-<
C02H 

Cl 

N-CH3 

l 
A mixture of 2-(R-chlorophenyl)sarcosine (27 q,. 0.135 .mol) in dry toluene is treated with 20 cc 25 of trifluoroacetic anhydride, stirred for 1 hour and concentrated in v~cuo to give a solid residue. The residue is ~a-evaporated several times with toluene to qive the title product as a red solid, 38.7 g (97% yield), mp 111-11a0 c, identified l>y DR spectroscopy. 



5 

10 

15 

20 

25 

- 14 -

BDllPLI 3 
Preparation of 2-pbeny1-•-<trifluoroacety11qlycine 

Q-<
COOH 

+ 
NH2 

COOH 
0 
II 

N-C-CF3 . I 
. H 

· 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 (17.8 g, 
0.125 mol), stirred at roo~_temperature for 72 hours, 
diluted with methanol and ··treated with Dowez soxa 
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 1,2-dichloroethane to give the title product 
as white needles, 10.s q (42% yield), mp 155-157°c. 

BDllPLB 4 
Preparation of 2-e-chlorophenyl-B-(trifluoroacetyl)­
qlycine 

A mixture of 2-(p-chlorophenyl)qlycine 
(37.1 q, 0•2 mol) in methanol is treated with triethyl­
amine (20.2 q, 0.2 mol), stirred for 10 minutes, 
treated dropwise with ethyl trifluoroacetate (35_.s q, 

30 0.25 mol) ,· stirred for 4 days, diluted with methanol 
and treated with Dowex soxa-100 ion exchange resin. 
The reaction mixture is stirred for 10 minutes and 
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filtered. The filter cake is washed with methanol. The filtrates are coml:>ined and concentrated ill vacuo to afford a yellow solid ~hich is recrystallized from 1,2-dichloroethane to qive the title compound as white 5 crystals, 26.4 cj (46.8% yield), mp 110-112°c. 
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30 

BDQLI 5 
Preparation of 2-Phenyl-B-CtrifluoroaqetyJ>sarcosipe 

o-<cogH + CH I NaH 
11 3 N-C-CF3 H 

A mixture of 2-phen:yl-N-(trifluoroacetyl)­qlycine (2.5 q, 0.01 mol) and iodomethane (11.35 q, o.oa mol) in tetrahydrofuran is treated portionwise with a 60% dispersion of sodium hydride in: mineral oil (1.2 g, o.o3 mol Nall), stirred at aml:>ient temperatures for 1 hour, heated at refluX temperature for 17 hours, cooled to room temperature, diluted with ethyl acetate followed by 1 mL of water and concentrated !A vacuo to a wet yellow solid residue. The residue is dispersed in a·mixture of ether and water. The ether layer is washed with a sodium bicarbonate.solution. The aqueous phases are coml:>ined, acidified with 10% HCl and ex­tracted with ethyl acetate. The ethyl acetate extract is washed sequentially with water, sodium thiosulfate and saturated sodium chloride solution, dried over Mqso4 and concentrated in vacuo to qive a pale yellow solid which is recrystallized from methylcyclohexane to qive the title compound as white crystals, o.s q, (19.1% yield), mp 124-12&0 c. 
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BDg!,'I .• 
Preparation of 2-<a-CJalorophenyl)-1-aethyl-S-(tri­. · fluoroaet11yl>-2-pyrrol;l.n~3..;CIU;'lx!nit;rile . 

CN 

-O-<
C02H 

Cl + 
. N-CH3 

~cr3 
A solution Of 2- ()l-·chlorophenyl)-N- (tri-fluoromethyl)sarcosine (7.4 q, 0.02 mol) in aceto­nitrile is treated with acetic anhydride (5.1 q, o.os mol), acrylonitrile (1.6 q, 0.03 mol) and 10 d'.t'ops of triethylamine, heated at reflux temperature for 5 1/2 hours! cooled and con~entrated in vacuo to a red oil residue. The residue is filtered through silica­gel using 9:1 hexanes/ethyl acetate followed by mix­tures of methylene chloride and ·ethyl acetate. The combined filtrates are concentrated .iJ! vacuo to give the title product as a red solid, 6.1 g (85% yield), identified by NMR and mass spectral analyses. A portion of the.solid is recrystallized from methylene .. ·· 0 chloride to give light yellow needles, mp 158-160 c. 

BDllPLB 7 
Preparation of 2-(a-Chlorophenyl)-S-(trifluoroaethyl)-2-pyrroline•3-carbonitrile 

CN 

.using essentially the same procedure 
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·described in Example 6 and substituting 2-(p-chloro­pbenyl)-N-(trifluoroacetyl)qlycine as starting material affords the title product as a light yellow solid, mp 158-l&0°c. 

BZJUl12'.! 8 Preparation of •-Chl.oro-1-chloroaetbyl-2-c2-chloro­pbenyl.>-s-ctrifluoroaethyl>pyrrole-3-carboDitrile 

CN 
CN 

Cl 
Cl 

To a solution of 2-(p-chlorophenyl)-1-methyl­S-(trifluoromethyl)-2-pyrroline-3-car.bonitrile (2.85 q, 0.01 mol) in 2-dichlorobenzene is added chlorine (0.8 q, 0.011 mol); the resulting solution is stirred 20 at room temperature for 1 hour, heated slowly to 9o0 c over a 2 hour period, cooled to so0 c, treated with additional chlorine (0.8 g, 0.11 mol), heated at 110°c for 2' hours, cooled to room temperature, treated with additional chlorine an4 concomitant additions of small 25 portions of benzoyl peroxide and·heated at 110°c for a 4 hour period or until reaction is complete l:>y chroma-. 
. 

toqraphic analysis. The resultant solution is cooled, washed with sodium metal:>isulfite solution and concen­trated in vacuo to qive a residue which is crystallized 30 l:>y the addition of heptane to •!ford the titl• product as a white sol.id, mp 101-1oa0 c. 



5 

10 

15 

20 

25 

30 

() 

·.: 

- 18 -

BQll'D!.!·9 
Preparation of c-chloro-2-ce-chlorophenyl)-1-ethog­
•etJD'l>-s-trifluoroaethyl>PYr;rola-3-aarb9nitrile 

CN CN 
Cl 

Cl --•Cl 

Cl 

N l CF3 

OC2H5 A solution of 4•chloro-1-(chloromethyi)-2-
(R-chlorophenyl)-S-(trifluoromethyl)pyrrole-3-carbo­
nitrile (2.6 q, 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 f~r 1 ~our, treated with an additional 2-3 
drops of the sodium ethoxide solution, heated at reflux 
temperature for 1 hour, cooled and poured into water. 
The resultant precipitate is filtered, dried and 
recrystallized from isopropanol to afford the title 
product as a white solid, 1.6 q (60% yield), mp 104.0-o 104.5 c. 

BDllPLB 10 
Preparation of 2-<e>-chlorophanyl)-1-aethyl-s-(tri­
fluorom.ethyl>pyrrole-3-carbonitrile 

CN CN 

Cl ---.Cl 

A mixture of 2-<2-chlorophenyl)-1-methyl-s­
(trifluoromethyl)-2-pyrroiine-3-carbonitrile (2.87 q, 
0.01 mol) in chlorobenzene is treated with a solution 
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of bromine (1.76 g, 0.011 mol) in chlorobenzene and 
heated at 100°c for 4-5 hours (until the reaction is 
complete by HPLC analysis). The reaction mixture is 
cooled to room temperature, diluted with water and 

5 extracted with ethyl acetate. The organic extracts are 
combined, washed ·sequentially with water, sodium 
metabisulfite and water, dried over Hgs~4 and concen­
trated !n 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-i3o0c~ 

·BDVJ.B 11 
Preparation of 4-Broao-2-(R)-Chlorophanyl)-1-aethyl-

15 s-<trifluoroaethyl>pyrrole-3-carJ:>onitrile 

20 

25 

30 

CN 

Cl CC1 4 __ .,.,.Cl 

CN 

A mixture of 2-<2-chlorophenyl)-1-methyl-5-
(trifluoromethyl)-2-pyrroline-3-carbonitrile (2.87 g, 
0.01 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, o.01s m.ol), heated at reflux tempera­
ture for 6-7 hours (until reaction is complete by BPLC 
analysis), cooled to room temperature, washed with 
aqueous sodium metabisulfite and concentrated in vacuo 
to give a residue. 
heptane to- give the . 0 . 
131-131.S C. 

The residue is recrystallized from 
title product as white crystals, mp 
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BP.lf'OJ.I 12 
Preparation of 4-Chloro-1-Cch1oroaethyl)-2-cs-ch1oro­pheny1.>-s..;. Ctrifl.uoroaetllyl> PJ'rrole-3-carbonitrile 

CN 
CN Cl 

Cl 
Cl 

To a solution of 2-<2-chlorophenyl)-1-methyl­s-(trifluoromethyl)-2-pyrroline-3-carhonitrile (2.85 q, 0.01 mol) in chlorobenzene is added chlorine (0.8 q, 0.011 mol), stirred at room temperature for 1 hour, heated at 9o0 c for 2 hours, cooled to room temperature, treated with additional chlorine (1.1 q, o.01s mol), heated at 110°c for 24 hours, cooled to room tempera­ture, treated further with additional chlorine (1.4 q, 0.02 mol) and a catalytic amount of benzoyl peroxide and heated at 110°c until reaction is complete by HPLC analysis. The mixture is cooled to room temperature, washed with aqueous sodium met_abisulfite, dried (Mqso4 > and concentrated iD vacuo to qive a residue. The residue is recrystallized from heptane to qive the title product as a white crystalline solid, mp 107-10a0 c. 

BDKPLB 13 
Preparation of 4-Broao-1-(~roaoaethyl)-2-ce-chloro­phenyl>-s-ctrifluoroaethyllpyrrole-3-carbonitri1e 

CN 
CN 

•• 
Cl 

Cl 

Br 
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A stirred solution of 2-<2-chlorophenyl)-1-
methyl-5-(trifluoromethyl)-2-pyrroline-3-carbonitrile 
(2.85 q, ~.01 mol) in car~D tetrachloride is treated 
with 1.1 molar equivalents of bromine at room tempera­
ture, heated at 7o0 c for 2 hours, cooled to room 
temperature, treated with an additional 1.5 molar 
equivalents of bromine, heated at reflux temperature 
for 6-12 hours, cooled to room temperature, treated 
with a further 1.5 equivalents of bromine, irradiated 
for 2-4 days at 10°c or.until reaction is complete by 
HPLC analysis, cooled to room temperature and washed 
with aqueous sodium. meta bisulfite. The organic phase 
is concentrated in vacuo to qive a residue which is 
recrystallized from heptane to qive the title product 

0 as white crystals, mp 131.0-131.5 c. 

BDJIPLI 14 
Preparation of .c-Chloro-2-c2-ch1orophenyl)-1-(ethoxy­
•ethyll-5-<trifluoroaethyl.>pyrrole-3-car1>9nitrile 

CN Cl CN Cl 

+ NaOC2 H5 er 3 CF 3 Cl Cl 

A solution of 4-chloro-1-(chloromethyl)-2-
(R-chlorophenyl)-S-(trifluoromethyl)pyrrole-3-carbo­
nitrile (2.6 q, o.0074 mol) in tetrahydrofuran is 
treated with sodium 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 sodium. ethoxide>soluti~n, heated at reflux 
temperature for 1 hour, cooled and poured in water. 
The resultant precipitate is :filtered, dried and 

35 recrystallized from isopropanol to afford the title 
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product as a white solid, 1.6 g (60% yield), mp 104.o­o 104.S C. 

B'Qll'DLI 15 
5 Preparat;ion of 4-Bro•o-1-(ethoZJ!U!thYl)-2-Ce=ch1oro­

phenyl>-s-«trifluoroaethyl>gyrrola-3-carbonitrile 

10 

15 

20 

25 

CN 

Cl 

Br CN 

+ NaOCeHs __ ,... 
er · 3 

Cl 

Br 

·A mixture of 4-bromo-1-(bromomethyl)-2-
<R-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-carbo­
nitrile (4.42 g, 0.01 mol) in absolute ethanol is 
treated with a 21% wt/wt ethanolic solution ~f sodium 
ethoxide (0.715 g, 0.011 mol), heated to ao0 c for 15-20 
minutes, cooled to room temperature and diluted with 
water and ether. The orqanic phase is dried (Mgso4) 
and concentrated in vacuo to give a solid residue which 
is recrystallized from heptane to give the title 
product as a white solid, 3.45 g (85% yield), mp 
91-t2°c. 

BDJIPLB 16 
Xnsecticide and Acaricide Byaluation 

All tests are performed using technical 
material~ All concentrations reported herein are in 
terms of active ingredient. All tests are kept at 

30 27oC. 

Spodoptera eri4ania, 3r4 instar larvae, southern. 
arayvora 
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·A Sieva lima bean leaf expanded to 7-8 cm in length is dipped in the test suspension with agitation for 3 seconds and placed in a hood to dry. . The leaf is then placed in a 1oox10 mm petri dish containinq a damp filter paper on the bottom and ten 3rd instar caterpil­lars. The dish is maintained for 5 days before obser­vations are made of mortality, reduced feedinq, or any interference with normal moulting. 

Spo4optera ericlania~ 7 day residual 
The plants treated in the above test are maintained under hiqh intensity lamps in the qreenhouse for 7 days. These lamps duplicate the effects of a bright sunny day in June in New Jersey and are kept on for 14 hour day lenqth. After 7 days, the foliaqe is sampled and evaluated as described above. 

Tetranychus urticae(P-resiatant strain),2-apotted spider aite 
Sieva lima bean plants with primary leaves ex:pan4e4 to 7-8 cm are selected, cut back to one plant per pot and infested with mites to obtain about 100 mites per leaf. The mite-infested plants are dipped in the test formulatio~ for-3 seconds with agitation and set in ·the hood to dry. Plants are kept for 2 days before estimates of adult kill are made usinq the first leaf. The second leaf is kept on the plant for another s days before observations.are made of the kill of eqqs and/or newly emerqed nymphs. 

Diahrotic undeciapunctata howar4i, 3rd instar southern corn rootwoJ:a 
.· One cc of fine talc is placed in a 30 mL wide-mouth screw .. top <Jlass jar. one mL of the appro-35 priate acetone suspension is.pipetted onto the talc so 
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as to provide 1.25 and 0.25 mg of active ingredient per 
jar. The jars are set under a gentle air flow until 
the acetone is evaporated. The dried talc is loosened, 
1 cc of millet seed is added to serve as food for the 

5 insects and 25 mL of moist soil is added to each jar. 
The jar is capped and the contents thoroughly mixed on 
a Vortex Kizer. Pollowing 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 correspond approximately to 50 
and 10 kg/ha, respectively. 

15 

Aphis ·fabae, aized iutar, bean aphid 
Pots containing single nasturtium plants 

(Tropaeolum sp) about 5 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 
coverage 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. 

Bapoasca abrypta, adults, western potato leafhopper 
30 · 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 1oox10 mm petri dish containing a moist 
filter paper on the bottom. About 10 adjult leaf-
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hoppers are added to each dish and the treatments are 
kept for 3 days before mortality counts are made. 

Kaliothia viraaqePa·, 3rcl inatar tO!>aaco buclwoza 
5 cotton cotyledons are dipped in the test 

formulation and allowed to dry in a hood. When dry, 
each ~- cut i~to quarters and ten sections placed 
individually in 30 JilL plastic medicine cups containing 
a s-7 mm long piece of damp dental wick. one third-

10 instar caterpillar .is added to each cup and a cardboard 
lid placed o~ the cup. Treatments are maintained for 3 
days before mortality counts and estimates of reduction 
in feeding damage are made. 

15 Heliothia virescens, egg, tobacco bucbrora 
A young cotton leaf al:>out 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 al:>out so-100 eggs 

20 (6-30 hours old). A square of cheesecloth with eqqs is 
also dipped in the test suspension and placed on the 
treated leaf. _The combination is dried and placed in a 
cup (240 JDL, 6 cm tall, top diameter 9.5 cm, bottom 
diameter 8 cm)1 into which a 5 cm length of damp dental 

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

Blattella germapica, bait test, adUlt .. 1e 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 gr~ of ~ornmeal in a 30 mL wide-moputh bottle. 
The bait is· dried by passing a gentle stream of air 

35 into the bottle. The bait is placed in a 1 pint 
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wide-mouth Mason jar and ten adult male cockroaches are 
added. A_ screen lid is placed on the jar.and a small 
piece of cotton soaked in 10~ honey is put on the top 
of the screen lid. Mortality counts are made after 3 

·s days. 

Blattel& geraapica, residue test, adult ..ie German 
cockroach 

one mL of a 1000 ppm acetone solution of the 
10 test material is_pipetted slowly over the bottom of a 

150 x 15 mm petri dish so as ~o give as uniform cover­
age as possible. ·After the deposit has dried, 10 adult 
male cockroaches are placed in each dish and the lid is 
added. Mortality counts are made after 3 days. 

15 
Rating Scale: 

0 - no effect 5 = 56 - 65% kill -
1 - 10 - 25% kill 6 - 66 - 75% kill - -

20 2 - 26 - 35% kill 7 - 76 - 85% kill - -
3 - 36 - 45% kill 8 - 86 - 99% kill - -
4 = 46 - 55% kill 9 - 100% kill -

R - reduced feeding 
The data obtained for the above-described 

25 evaluations are reported in Table I. 
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TABQ!! :I 
Zns~tici4e li.D.4 Acariai4e Bvaluat.ion o:f 2-(g-ch1oro-pheay1)-4-cllloro-1-(et.hoZJ'119t.h71)-5-(t.ri:fluoro-aet.h7l)pyrrole-3-carllonit.rila 

5 
Bvaluai=ion 

1,000 100 10 1 0.1 -Rest Ra Ra mm l!lU!I l!R. southern Ar.myworm 
(3rd inst.a~ larvae) 9 9 9 0 10 (7 day residual) 9 9 6 

2-spotted spider Hite 9 0 

Bean Aphid 
9 ' 0 15 

Leafhopper 
9 9 9 

Tobacco Bud.worm 
(Bqqs) 

7 0 
20 (3rd instar> 9 9 9 

German Cockroach 
(Bait) 

0 
(Residue) 9 0 

25 

so kgl}la 10 l§;glha 1 kglha southern corn Root.worm 9 7 0 
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What is-claimed is: 

1. i compound characterized by the structure 

wherein 
A is hydrogen or c1-c4 alkyl; 
• is CK, H02 or C02R6; 
L is hydrogen or halogen and 
K and R are each independently hydrogen, c1-c4 alkyl, c1-c4 alkozy, c1-c4 alkylthio, c1-c4 alkylsul­finyl, c1-c4 alkylsulfonyl, CH, uo

2 , halogen, cF3 , a 1cF2z, a 2co or BR3R4 and when K 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 KR represents the structure 

-OCH20-, -OCF 0-2 
z is S(O)n or O; 

or -CH=CH-CH=CH-; 

a1 is hydrogen, F, CBJ'2 , CHJi'Cl or CF3 ; 
R2 is c1-c4 alkyl, c1•c4 alkozy or 1m3a4 ; a3 is hydrogen or c1-c4 alkyl; 
R4 is hydrogen, c1-c4 alkyl or a5co; 
a5 _is hydrogen or c1-c4 alkyl and 
a 6 is c1-c6 alkyl, c3~c6 cycloalkyl or phenyl; n is an integer of o, 1 or 2. 

2. The compound acciording to claim 1, selected from the group consisitnq of 2-<2-chioro­phenyl)-i-methyi-s-trifluoromethyl)-2-pyrroline-3-carb-
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nitrile and 2-<2-chloropbenyl)-5-(trifluoromethyl)-2-pyrroline-3-carbonitrile. 

3. A compound characterized by the structure 

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

finyl, c1-c3 alkylsulfonyl, CN, No2 , halogen, CF3 , R1cF2z, a2co or NR3a4 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 

-OCH20-, -OCF 20- 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)n or o; 
R1 is hydrogen, F, CHF2, CHFCl or CF3; a2 is c1-c4 alkyl, c1-c4 alkoxy or NR.3a4; 
a3 is hydrogen or c1-c4 alkyl; 
R4 is hydrogen, c1-c4 alkyl or a5co; 
R5 is· hydrogen or c1-c4 alkyl and 
n is an integer of o, 1 or 2. 

4. The compound according to claim 3, selected t~om the group consisting of 2-<2-chloro­phenyl)-H-(trifluoroacetyl)sarcosine and 2-<2-chloro­phenyl)-N-(trifluoroacetyl)glycine. 
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s. A process for the preparation of a compound characterized by structure z 

11 

I 
wherein 
A is hydrogen or c1-c4 alkyl; 
L is hydrogen or halogen and 
M and R are each independently hydrogen, c1-c3 alkyl, c1-c4 alkoxy, c1-c4 alkylthio, c1-c4 alkylsul­finyl, c1-c4 alkylsulfonyl, CH, Bo2, haloqen, cr3, R1CF2Z, R2CO or RR3R4 and when M and R are OD 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 

-OCF2 0- or -CH=CH~CH=CH-; z is S(O)j,_ or o; 
R1 is hydrogen, F, CBJ'2 , CBJ'Cl or cr3 ; R2 is c1-c4 alkyl, c1-c4 alkoxy or RR3a4; R3 is hydroqen or c1-c4 alkyl; 
a4 is hydrogen, c1-c4 alkyl or a5co; R5 is hydroqen or c1-c4 alkyl and · R6 is c1-c6 alkyl, c3-c6 cycloalkyl or phenyl; n is an integer of o, 1 or 2 

which comprises reacting a compound havinq structure IX 

R COOH 
. 0 

N-Y-cF3 
L 1 .. ••· 

IJ wherein A, L, K and R are as defined above with about 1.0 molar equivalent of an olefin having the structure 
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wherein W is as defined above and option.ally a catalyt­
ic amount of an orqanic base in the presence of an acid 
anhydride and a solvent. 

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

II 

wherein 
A is hydroqen or c1-c4 alkyl; 
L is hydroqen or haloqen and 

COOH 
0 
II 

N-C-CF'3 
I 
A 

M and R are each independently hydroqen, c1-c3 alkyl, 
c1-c3 alkoxy, c1-c3 alkylthio, c1-c3 alkyl­
sulfinyl, c1-c3 alkylsulfonyl, CN, No2 , 
haloqen, CF3, a1cF2z, a2co or NR3R4 and when 
M and R are on adjacent positions they may be 
taken toqether with the carbon atoms to which 
they are attached to form a rinq in which MR 
represents the structu~e 

-OCH 0-. 2 ' or -CH=CH-CH=CH-
with the proviso that when A is hydroqen, then at 

least one of L, M and R must be other than hydroqen; 
.z is S(O)n or o; 
R1 is hydroqen, F, CHF2, CHFCl or CF3; 
R2 is c1-c4 alkyl, c1-c4 alkoxy or NR3R4; 
a3 is.hydroqen or c1-c4 alkyl; 
a4 is hydroqen, c1-c4 alkyl or a5co; 

Hllllll 111111 11111 1111111 1111. 
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R5 is hydroqen or c1-c4 alkyl and 
n is an inteqer of. o, 1 or 2. 

which is characterized by reactinq an aldehyde havinq tile structure 

R 

f}cHO 
L 

wherein L, K and R are as defined above with at least 
one.molar equivalent of an amine hydrochloride havinq the· structure 

HN-R 0 HCl 
wherein A is as d~scribed above in the presence of a 
solvent to form an intermediate, reactinq said inter­
mediate solution with an aqueous solution containinq at least one molar equivalent of an alkali metal cyanide to form an amino nitrile intermediate, extractinq said amino nitrile intermediate from the reaction mixture 
with a suitable solvent, reactinq the amino nitrile 
intermediate with an acid anhyc!ride in the presence of an organic base to form an amido nitrile intermediate, reactinq said am.ido nitrile with·a mineral acid in the presence of water, optionally at an-elevated tempera­
ture, to qive an amino acid intermediate and reactinq said intermediate with trifluoroacetic anhydride to qive the desired compound havinq structure J:J:. 

7. A process for the manufacture of a 
compound characterized by formula XV 
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N . CF3 

L (IV> 

I 
CH20R1 

wherein R1 is c1-c6 alkyl; 
w is CH, N02 or C02R2; 
X is Br, Cl or z 
L is hydrogen or ·halogen; 
M and R are each independently hydroqen, c1-c4 alkyl, 

c1-c4 alkoxy, c 1-c4 alkylthio, c 1-c4 alkylsul­
finyl, c1-c4 alkylsulfonyl, CH, xo2 , cl, Br, P, z, 
CP3, R3CP2Z, R4CO or NRSR6 and when M and R are OD 
adjacent positions they may be taken toqether with 
the carbon atoms to which they are attached to 
form a rinq in which MR represents the structure 

-OCH 20-, -OCF 20- or -CH=CH-CH=CH-; a2 is c1-c6 alkyl, c3-c6 cycloalkyl or phenyl; 
R3 is hyd+oqen, P, CHP2, CHPCl or CP3; 
R4 isc1-c4 alkyl, c1-c4 alkoxy or n 5a6; 
R5 is hydrogen or c1-c4 alkyl; _ . 
a6 is hydroqen, c1-c4 alkyl or ~~o; 
a, is hydrogen or c1-c4 alkyl; 
I is S(O)n or o and 
n_is an integer of o, 1 or 2 which c~mprises reacting a 
compound of formula v 

LI 

CV) 

' 1111111 JIJllJ 11111 If 11111 1111 * C L M S * 
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wherein w, L, M and R are as described hereinabove with at least 1 equivalent of a halogen, x
2 , wherein x2 is Br, Cl or I, in the presence of a solvent to obtain a 2-ary1-1-methylpyrrole intermediate, reactinq said 1-methylpyrrole intermediate with at least one addi­tional molar equivalent of said halogen to form a· 2-aryl-4-halo-1-methylpyrrole intermediate, reactinq said 4-halo-1-methylpyrrole intermediate further with at least one molar equivalent of said haloqen in the presence of a radical initiator to form a 2-aryl-4-halo-1~ (halomethyl) pyrrole intermediate and reactinq said 4-halo-1-(halomethyl)pyrrole intermediate with at least one molar equivalent of.an alkali metal c1-c6 -alkoxide to give the compound of formula I. 

a. A product manufactured in accordance with the process of claim 9 which is characterized by the structure 

wherein R1 is c1-c6 alkyl: w is ~, No2 or co2a2 ; 
L is hydroqen or haloqen: 

U Cl 

M and R are each independently hydroqen, c1-c4 alkyl, c1-c4 alkoxy, c1-c~ alkylthio, c1-c4 alkylsul­finyl, c1-c4 alkylsulfonyl, CN, No2 , Cl, Br, F, I, Cl'3 , R3CF2Z, R4co or n 5a6 and when K and R are o·n adjacent positions they may be taken toqether with the carbon atoms to which they are attached to form a rinq in which MR represents the structure 

I 1\111\l IUll! I~\ II~ II l\M 
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-OCH20-, ~ocF2 0- or -CH=CH-CH=CH-; 
R2 is c1-c6 alkyl, c3-c6 cycloalkJ:~ or phenyl; 
a3 is hydroqen, P, CBl'2 , ~Cl or CJl3 ; 
a4 is c1-c4 alkyl, c1-c4 alkoxy or n

5
a6; 

R5 is hydroqen or c1-c4 alkyl; 
a 6 is hydroqen, c 1-c4 alkyl or a.,co; 
R7 is ~ydroqen or c1-c4 alkyl; 
z is ~(O)n :or o and 
n is an inteqer of o, 1 or 2. 

9. A compound selected from the qroup con­
sistinq of 4-chloro-1-(chloromethyl)-2-<2-chlorophenyl) 
-S-(trifluoromethyl)pyrrole-3-carbonitrile, 4-bromo-
1-(bromomethyl)-2-<2-chlorophenyl)-5-(trifluoromethyl)­
pyrrole-3-carbonitrile and •-chloro-1-(ethoxymethyl)-2-
<2-chlorophenyl)-S-(trifluoromethyl)pyrrole-3-carbo­
nitrile. 

10. A method for protectinq qrowinq plants 
from attack by insects, nematodes and acarina which is 
charac.terized by applyinq to the foliaqe of said plants 
or to the soil or water in which said plants are 
qrowinq, an insecticidally, nematoci4ally or acari­
cidally effective amount of 4-chloro-1-(ethoxymethyl)­
-2-<2-chlorophenyl)-S-(trifluoromethyl)pyrrole-3-carbo­
nitrile. 

11. A method for controllinq 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, 
nematocidally·or acaricidally effective amount of 
4-chloro-1.;.(ethoxymethyl)-2-(2..:chlorophenyl)-5-(tri­
fluoromet~yl)pyrrole-3-carbonitrile. 
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12. A composition· fo_r· .. Protecting growing 
plants from attack by.insects, nematodes and acarina 
characterized by an agronollically acceptable carrier 
containing an insecticidally, nematocidally, or acari­
cidally· effective amount of a pyrrole carbonitrile 
compound. 

13. A composition for controlling insects, 
nematodes and acarina characterized by an agronomically 
acceptable carrier containing an insecticidally, 
nematocidally or acaricidally effective amount of a 
pyrrole carbonitrile compound. 

·- -·· -··-- --- ·----
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