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‘31\542 PROCESS FOR THE PREPARATI ON OF INSECTICIDAL NEMATI CI DAL AND
_ACARI Cl DAL 4- SUBSTI TUTED- 5- ( TRI FLUOROMETHYL) PYRROLE- 3- CARBONI TRI LE
Eﬁ b; is an object of the present invention to provide a novel and
eff|C|e bcess for the prepara- tion of insecticidal, nematicidal and
acaricidal 4-substituted-5-(trifluoronethyl)pyrrole-3-carbonitrile 5
conpounds. The present invention relates foja_process for the preparation
of insecticidal, nenaticidal and acari ci dal
4-substituted-5-(trifluoronethyl)pyrrole- 3-carbonitrile conpounds of
formula | 10 [-err] 15 wherein Y is hydrogen or W and Wis phenyl
optionally substituted with CF[err], Cerr]- 20 Cerr] alkyl,
Cerr]-Cerr] alkoxy, CN, N(Jerr], or .one to three hal ogen atons; [err]-
[err]-naphthyl; or 2-,3- or 4-pyridyl optionally substituted with CF[err]
or one to three hal ogen atons. Surprisingly, it has been found that
I nsecti- cidal, nematicidal and acaricidal conpounds of formula

PROCESS FOR THE PREPARATION OF INSECTICIDAL,
NEMATICYDAL AND ACARICIDAL 4-SUBSTITUTED-5-

(TRIFLUOROMETHYT,) PYRROLE-3—~-CARBONITRILE COMPOUNDS

It is an object of the present invention to
provide a novel and efficient process for the prepara- .
tion of insecticidal, nematicidal and acaricidal
4-substituted-5-(trifluoromethyl)pyrrole-3~-carbonitrile
5 compounds.

- The present invention relates to a process
for the preparation of insecticidal, nematicidal and
acaricidal 4-substituted-5-(trifluoromethyi)pyrrole-
3—-carbonitrile compounds of formula I

10 -
W CN
I
FaC N Y
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(€I
wherein

Y is hydrogen or W; and _
W is phenyl optionally substituted with cr3, C,-

20 ¢, alkyl, c,-c, alkoxy, CN, NO,, or one to

three halogen atoms; a— or A-naphthyl; or
2-,3- or 4-pyridyl optionally substituted

with CF3 or one to three halogen atoms.



1

|. may be- prepared by a novel and efficient process by way of a single step

reacti on between an oxinme conpound 5 of formula Il [err] 10 wherein Wis as
descCri bed above and a [err]-halo-[err],[err]-un- saturated nitrile conpound
of formula Il 15 [err] 20 wherein Y is as

descri bed above; Xis C, Br or | and the cis- and trans- isoners thereof
In the presence of a base and solvent. The present invention provides a
process for the preparation of insecticidal, nematicidal and 25 acari ci dal
conmpounds of formula | [err] 30 wherein Y is hydrogen or W and 35 wW
I's phenyl optionally substituted with CFerr], Cerr]- Cerr] alkyl,
Clerr]-Cerr] al koxy, CN, ISHrpmilsinglygndt has bedn tfound Hthagecinsechs
[err]- or [err]- thyl : . isla [ﬁéé€§§¢ﬂa§ tESphEfla W th
CF[err] or one t%q't }ée%eﬁ%:ﬁ'%r%%tlo%‘;éby g'llging%ie St ep, reactq?%n %et V\gaén an
oxi me conmpound off may be prepared by a novel and efficient process by

way of a single step reaction between an oxime compound

5 of formula II

N-w-OH
W-CH,-C-CF g

10 (I

wherein W is as described above and a f-halo-a,f~un-
saturated nitrile compound of formula III

Y CN
15 \ /
C::£\
x’ H
(111>

20 Wherein Y is as described above; X is Cl, Br or I and
the cis~- and trans- isomers thereof in the presence of

a base and solvent.
The present invention provides a process for
the preparation of insecticidal, nematicidal and
25 acaricidal compounds of formula I

W CN
I3
FaC N Y
30 I!I o
(I>
wherein
Y is hydrogen or W; and
35 W is phenyl optionally substituted with CF3, c,-

-c4 alkyl, cl-c4 alkoxy, CN, Noz, or one to



formula 11 [err] wherein Wis as described above and a [err]-halo-[err]-un-
saturated nitrile conpound of forrmula IIl [err] wherein Y is as described
above; Xis d, Br or I and the cis- and trans- isoners thereof in the
presence of a base and sol vent. The process preferably conprises reacting a
formula Il oxinme as described above with at |east about one nol ar
equi val ent, preferably about one to four poLkar equivalents, of a fornula
[1l [err]-halo-[err]-un- saturated nitrile as descri bed above and at | east
about one nol ar equi val ent, preferably about one to four nolar equivalents,
of a base in the presence of a solvent preferably at a tenperature range of
about | -Sg to gS[err] Ftheeéonnggsu?s;gbﬁy}f&la Softg+ha tlﬁﬁt-halr) z-,g- or
pyrrol e-3-carbonitri co unds 0 a . e of t referre rocess
of the present invent?ﬁﬁyngﬁﬁgigggl?ﬁﬁ£¥yn§“éng?ﬁﬁF5 PﬁiﬁZéﬂs\ﬂﬁa %h Wis
phenyl optionally subtti tbhree¢ halbgéh|[atoms:;Clerr]-Cerr] al kyl,
Cerr]-Cerr] algkgxy, ] e_hal ' t

| east about one §g|érsgg%fegFgﬁ?,’Bgé?ggg %§F§Q§ ot 8%% OQ%ﬁgggﬁﬁ%F§$
equi val ents, of EOFBRARI &I ||| [err]-halo-[err]-unsaturated nitrile
wherein Y is as

N-~-0OH
N_CHE‘C-CFs

(IID
wherein W is as described above and a g-halo-a,Sf-un-
saturated nitrile compound of formula IIX

Y CN
\

—C
¥ u

e - CIII)
B wherein Y is as described above; X is Cl, Br or I and
the cis- and trans- isomers thereof in the presence of

a base and solvent.

‘The process preferably comprises reacting a
formula II oxime as described above with at least about
one molar eqguivalent, preferably about one to four
molar equivalents, of a formula fII p-halo—-a,f-un-
saturated nitrile as described above and at least about
‘one molar equivalent, preferably about one to four
molar equivalents, of a base in the presencé of a
solvent preferably at a temperature range of about -5%
to 35°% to form 4-subétituted-5-(trifluoromethyl)-
pyrrole-3-carbonitrile compounds of formula I.

One of the preferred process of the present
invention comprises reacting a formula II oxime wherein
W is phenyl optionally substituted with CF,, C,-C,
alkyl, cl-c4 alkoxy, CN, No2
atoms with at least about one molar equivalent, prefer-

» or one to three halogen

ably about one to three molar equivalents, of a formula



descri bed above; Wis phenyl optionally substituted with CFlerr],
Clerr]-Cerr] alkyl, Cferr]-Cerr] alkoxy, CN, NJerr], or one to three

hal 6gen atons; X is C or Br; and the cis- and 5 trans- isoners thereof
and at | east about one nolar equivalent, preferably about one to three
nol ar equiva- lents, of a base in the presence of a solvent prefer- ably at
a tenperature range of about O[err]Cto 30[err]Cto form
4-substituted-5-(trifluoronethyl)pyrrol e-3-£dat- 10 bonitrile conpounds of
formula | wherein Y is as described for fornula I and Wis phenyl
optionally substituted with CFerr], Cerr]-Cerr] alkyl, (err]-Cerr]

al koxy, CN, NO 2 QL jane to three hal agen s t formla l
conmpounds nay bgﬁ%%ﬁi&&%&t%dbbvniﬁﬁVEﬁgfgnﬁﬁt éggﬁfﬁégglgugﬂqgéa& | ution of
the reaction nixdesarikead akawe: Fhdd iphenyl ovpoionaklyosuwbsbitupedduct or
extraction of sgjsdpregducts Wd h | t gblens , | ént | SObat bRE t
procedure any sfﬁ]’tcta Icicafji?e'xtcrlacétﬂ oﬁ'%'vgk-gcﬁ%yﬁgk%np‘?%ygg?zl ncl udi ng 20
wat er - i mi sci bl &g HALOGAR REeRSy Feris £hyPTr BEf a2RA EReUSHET ABEhy| ene

chloride and slt hecgad e~ ﬁamh §L€liel¥&&f_ f4a use ieasbeanbﬁa]eeﬁeoﬁo_lae

i nvention include bases such as_a | t erpl-err Xi

alkali netal hycﬁ%&"c?g},n*aﬂ BFSE Y z?%‘?i bRR&t é% %FE& Fg#égaﬁgﬁ;grardes,

Clerr]-Clerr] trieits) -ofird emse siuli thie ueesercandfpyr sdivent Ppre§ered

bases are sodiu f% |#k% éﬁggégg;gm¥+#5§qgg PRLRESHOR LET §aPut gyl de.
iTast e § e

Reacti on sol vents use i n
form 4-substituted-5-(trifluoromethyl)pyrrole-3-car-

10 bonitrile compounds of formula I wherein Y is as
described for formula I and W is phenyl optionally
substituted with CF,, C -C, alkyl, c,-c alkoxy, CN,

1 4
N°z' or one to three halogen atoms.

4

The product formula I compounds may be
15 isolated by conventional techniques such as dilution of
the reaction mixture with water and filtration of the
formula I product or extraction of said product with a
suitable solvent. In the isolation procedure any
suitable extraction solvents may be employed, including
20 Wwater-immiscible solvents such as ether, ethyl acetate,
toluene, methylene chloride and the like. —
Bases suitable for use in the process of the
invention include bases such as alkali metal C,-C¢
alkoxides, alkali metal hydroxides, alkali metal
| 25 carbonates, alkali metal hydrides, c,-C, trialkyl-
amines, sodium acetate and pyridine. Preferred bases
are sodium methoxide, sodium hydride and potassium
tert-butoxide.
Reaction solvents suitable for use in the
30 above process include organic solvents such as ether,
dioxane, tetrahydrofuran, toluene, xylene,’chfbrinated
hydrocarbons and cl-c6 alcohols. Tetrahydrofuran and
dioxane are preferred reaction solvents.
Certain starting formula II oximes may be
35 prepared by reacting a formula IV compound having the
structure '



30 above process include organic solvents such as ether, dioxane,

t et rahydrof uran, tol uene, xylene, chlorinated hydrocarbons and
Cefr]-Cerr] alcohols. Tetrahydrofuran and di oxane are preferred reaction
solvents. Certain starting formula Il oxines may be 35 prepared by reacting
a formula IV conpound having the structure - 5 - Jerr] 5 wherein Wis a
descri bed above for fornula | with hydroxylam ne hydrochloride in the
presence of sodium acetate. The formula |V conpounds are prepared accord-
ing to the procedure of X Creary, Journal of Oganic Chem stry, 52, pages
5026- 5030, 1987. 10 Certain starting fornmula |11 _
[err]-halo-[err]- unsaturated nitriles are prepared according to the
procedures of F. Scotti, et al, Journal of Organic Chem stry, 29, pages
1800- 1808, 1964 and J. Liebscher, et al, JourTaI Fur Praktische Chenie,
band 325, pages 15 915-918, 1983. In orgg Ht_cf_egilitate a further
understand- ing of the invention, the fol o ig eRanpl es are presented to
illustrate nore specific details thereof. Theyinvention is not to be

limted thergby yheaRiin 3F 120 AdWdMBA Y lHdHovd %JF- formula T with
hydroxylamine hydrochloride in the presence of sodium
acetate. The formula IV compounds are prepared accord-
ing to the procedure of X. Creary, Journal of Organic
Chemistry, 52, pages 5026-5030, 1987.

10 Certain starting formula III pg-halo-c,s-
unsaturated nitriles are prepared according to the
procedures of F. Scotti, et al, Journal of Organic
Chemistry, 29, pages 1800-1808, 1964 and J. Liebscher,
et al, Journal Fur Praktische Chemie, band 325, pages

15 915-918, 1983.

In order to facilitate a further understand-
ing of the invention, the following examples are
presented to illustrate more specific details thereof.
The invention is not to be limited thereby except as

20 defined in the claims.

- .5



-6- EXAMPLE 1 Preparation of 3-(p-Chlorophenyl)-1,1,1-trifl uoro-2-
propanone [err] 5 A solution of p-chlorobenzyl chloride 10 (80.5 g, 0.5
mol ) in anhydrous ether (150 nlL) is slowy added to a vigorously stirred
slurry of magnesiumturnings (12.5 g, 0.5 nol) in ether (50 nL) over 45
m nutes such that the reaction m xture maintains a noderate reflux. The
solution is then refluxed for 30 15 mnuteg and cooled in an ice bath.
The Gignard reagent is then added to a solution of ethyl tri-
fluoroacetate (71.04 g, 0.5 nol) in ether (150 nm.) at -60 to -70 [err]C
(acetone-dry ice bath) over 45 mnutes. The cooling bath is renoved and the
reaction mxture is 20 allowed to war nexaMPiL® fierr] C whereupon a solid
precipitates OUt¥r%E§rg€§ﬁL'99 glgékﬁégééiﬁggéggxshy!dﬁcgggqﬁggf@_{1
saturated NH err [
separ at ed, washdeEQRaBOD&t er and saturated NaC and dried (MgSQerr]).
Evaporation and 25 vaccumdistillation gives the title product as a clear
liquid (52.8 g): bp 72-74[err]C (34 m); IR (neat) 1762 cnferr]; [err]H NWR
(CbhC[err]) [err].4.00 (s, 2H, rj), 7.15 and 7.35

Cl CHC1 + Mg + CF3CO00Et

IS

1Ether

c1—@cuacocr3

A solution of p-chlorobenzyl chloride

10 (80.5 g, 0.5 mol) in anhydrous ether (150 mL) is slowly
added to a vigorously stirred slurry of magnesium
turnings (12.5 g, 0.5 mol) in ether (50 mL) over 45
minutes such that the reaction mixture maintains a
moderate reflux. The solution is then refluxed for 30

15 minutes and cooled in an ice bath. The Grignard .
reagent is then added to a solution of ethyl tri-
fluoroacetate (71.04 g, 0.5 mol) in ether (150 _mL) at
-60° to -70°% (acetone-dry ice bath) over 45 minutes.
The cooling bath is removed and the reaction mixture is

20 allowed to warm to -10°c whereupon a solid precipitates
out. The reaction mixture is cautiously decomposed |
with saturated NH,Cl and then acidified with 10% HCl.
The ether layer is separated, washed with water and
saturated NaCl and dried (ngso4). Evaporation and

25 vaccum distillation gives the title product as a clear
liquid (52.8 g): bp 72-74°c (34 mm); IR (neat) 1762

cm-l: 1H NMR (CDCl ) 54.00 (s, 2H, CH ), 7215 and 7.35

(d, J=8.4 Hz, 4H, ArH). 192 NMR §-79. 1, 13c NMR; 542.2
(CH,) 116.7 (q '3, =292.5 Hz, CF,), 129.1 (C-2/); 131.0
30 (c-37), 132.6 (C-1’), 134.0 (C-4/), 188.5 (g, 23..=35.5

_ CF
Hz, CO).



19 13 (d, J=8.4 Hz, 4H, ArH); [err]F NVR [err]-79.1; [err]C
NVR, 642.2 (CH err]) 116.7 (q [err]J[err]—292 5 Hz, CF[err]), 129 1 (CG2);
131.°0 30 (CG3'), 132.6 (C1'), 134.0 (CG4'), 188.5 (q, [err]Jd[err] =35.5
Hz, CO. -7- Followi ng the procedure of exanple 1 but substituting
benzyl chloride for p-chlorobenzyl chlo- ride yields
1,1,1-trifluoro-3-phenyl -2-propanone as a clear |iquid; bp 104-111ferr]C
(house vacuum); IR (neat) 5 1762 cnferr]’ Te?r]H NVR (CDCl[err]) [err]
4.05 (s, 2H, CHerr]) 7.2-7.5 (m 5H, ArH); [err]F NWR [err]-79.0 [err]C
NVR [err]43.0 (s, CHerr]), 1 115.9 (g [err]J[err]=292.7 Hz, CFlerr]),

189.0 (q, [err]J[err]—35 1p 1 R MPLE 2
Preparation of 3- ug Chl orop ° % i ?f???ﬁgfg £ §xam %ghé ggéﬁe (E) -
or (2)- 15 Stltutlng bf%?Y} leﬁrséﬁufpgnaoph orobenzyl chlo~

LD s st ot Besseeptit e 4
hydr ochl ori de (4° €%a5 qu% H%?)lﬁﬁ #%%é? ?éﬁ“%f)vé yamdén If ((Reatdol ution

of sodi um acét atx76%.&8 g, H m (cpCl,) 54.05 (s, 2H, CH,) 7.2-7.5

(m, 5H, ArH): *F MMR s- 79 o 3¢ NMR s43.0 (s, cH,),
1, _ 2
115.9 (g 'J,,=292.7 Hz, CF,), 189.0 (q, 2J,.=35.1 Hz,
co) .
10 EXAMPLE 2

Preparation of 3-(p-Chlorophenyl)-1,1,l-trifluoro~2-
propanone oxime, (E)- or (Z)=-

Is Cl@—CHaCOCF3 '+ NHpOH.CI +  NaOAc

lEtOH

20 : c1—©—cuzﬁ-cr3

Nenn-0H

A solution of 3-(p-chlorophenyl)-1,1,1-tri-

fluoro-2-propanone (10.0 g, 0.045 mol) in ethanol
(60 mL) is treated with a solution of hydroxylamine
25 hydrochloride (4.68 g, 0.067 mol) in water (20 mL) and
then with a solution of sodium acetate (5.53 g,
0.067 mol) in water (20 mL). The reaction mixture is
refluxed for 2 hours, cooled, diluted with water, and
extracted with ether. The combined ether extracts are
30 washed sequentially with water and brine, dried
(Na,50,) and evaporated to a liquid which Solidifies
upon standing to give the title compound as white
needles (11.84 g): IR (neat) 3300 cm © (broad); I H NMR
(CDCl ) §3. 86 (s, 2H, CH }, 7.23 and 7.30 (2B, J -8.6

35 Hz, ArH), 19¢ NMR s5-69. 2, 136 NMR 529.3 (s, cnz), 120.8



0.067 nmol) in water (20 mL). The reaction mxture is refluxed for 2 hours,
cooled, diluted with water, and extracted wth ether. The conbi ned et her
extracts are 30 washed sequentially with water and brine, dried
(Na[err]SOerr]) and evaporated to a liquid which solidifies upon standing
to give the title conpound as white needles (11.84 g): IR (neat) 3300 cm 1
(broad); [err]H NVR (CDCl[err]) [err] 3.86 (s, 2H, CHerr]), 7.23 and 7.30
(AB,J[err]=8.6 35 Hz, ArH), [err]F NMRT& ]-609.2; C NVR [err]29.3 (s,
CHerr]), 120.8 (q, [err]Jd[err] =274.5 Hz, CF[err]), 128.8, 130.3,

132.5, 133.1 (Aromatic C), 148.4 (q [err]J[err]=32.1 Hz, CO. Follow ng the
procedure of exqul 452 h-‘étus%b%%'tk':tr‘}p% 128.8, 130.3, 132.5, 133.1

1,1,1-trifluoro ropanone
3-(p-chl or ophen;ﬂfpi‘aflf tct’lrf Iléér-é A%r FeaTiRe Iy iHA 4CO) -
1,1, 1-trifluoro-3-phenyl - %onnam& & haxi ce(ﬁreQif(e?ﬁam a2 obegr |iquid;

| t) 3300 AN 94

Ly (neat) 3500 cbetligp a%%%&éé‘lw- a&e”iw[%%n%eéofe”]c

Tg/;e [1 eEEJ ] ?0)5) (1 s§(§l-lk=hﬂ-b]r)°phhﬁlyna-ﬂ. Q,(:g-tz{mda}iﬁzc-}pﬂ?ﬂaﬁzﬁ,y(ﬂimr])

2lerr]=32.1 . ; 1-El ke 3 pla'ra robgons é‘i‘“’ cef- (8 L

(p- Chl orophenyl )(25('t RS [ay Clemat H-}H)lldgfyrﬁﬁ)lwﬂariﬁﬁﬂ tom| e {eread):; "H
NMR (CDCl ) 83 94 (s, 2RH, CH Y 7.3 (m, 5H, ArH), 9.8

(broad, ox), 192 NMR §-69.1, 13c NMR §30.0 (s, CH,),
10 120.9 (q, 1JCF-274 5 Hz, c:-' }: 127.1 (C-1), 128. 7,
129.4 (C-27 and C-37), 134. o (C~47), 149.0 (q,

ZJCF=32'1 Hz, CO).

_ EXAMPLE 3
15 Preparation of 4-(p—Chlorophenyl)-5(trifluoromethyl)-
pyrrole—3-carbonitrile

Nann-OH

) H CN :
cl1 CHoC-CFy + —/ +  t-Bugk*
20

c1
lTHF
Cl
25 CN
N
CF3
|
H
30 Potassium-§4butoxide (2.46 g, 0.022 mol) is
added in portions to a solution of 3-(p-chiorophenyl)~-
1,1,1-trifluoro-2-propanone oxime, (E)-, or (2)-
(4.75 g, 0.02 mol) in tetrahydrofuran (20 mL) at such a
rate that the temperature is maintained at 25-30°C
35 (ice-water bath). The resulting solution is stirred

for 15 minutes and then added dropwise to a solution of



20 25 30 Pot assi umt-butoxide (2.46 g, 0.022 nol) is added in
portions to a solution of 3-(p-chlorophenyl)- 1,1,1-trifluoro-2-propanone
oxinme, (E)-, or (Z2)- (4.75 g, 0.02 nol) in tetrahydrofuran (20 nlL) at such
a rate that the tenperature is maintained at 25-30[err]C 35 (ice-water
bath). The resulting solution is stirred for 15 m nutes and then added
dropwise to a solution of -9- [err]-chloroacrylonjitrile (1.75 g, 0.02
mol) in tetrahydro- furan (15 nlL) at 15-10& over 1/2 hour. The ice bath is
renoved and the reaction mxture is stirred for 1 hour, diluted with water,
made acidic with a small 5 anount of dilute HO and extracted with ether.
The conbined ether. extracts are e and r|ne d_dried
(Na[err]sSQerr] hﬁ%ﬁ%@ﬁf?ﬁ??bﬁr gkm%§g$0e éﬁ wﬁPcﬁegféﬁzgﬁﬂ “ved

i n et hyl ene chfurade(aﬁdmtolaered Rh?cughea bea hbuthasmhnﬂngalhaﬁhca ge
(30 10 nL size e a a |

mxture (1:1). i?‘ Q?WQGatggw: rgﬁgvgeglﬁg?laa ﬁg%%hﬁj n?_tglg?g sem sgl dis
crystal lized frbanget AjlusedcWishi Héﬁ'—ﬁm(anééet gcddie f'ﬁé:be ia |sma3kbduct as a

yel l'ow sol i s (2ah8ufit’ ofP aifdte &e4- Qn@ bRerhidiceld) witd) ethdrd. lornenierr],

err] H NVR ( DVB rr err]7.42, . AB, Jlerr 3 Hz
[ ] ( ongneL?ek extracts ar washL ﬁLth water and brine

and dried (Nazso4). Concentration in vacuo gives an
oil which is dissolved in methylene chloride and
filtered through a bed of flash column silica gel (30
10 mL size) and washed with an ethyl acetate/methylene
chloride mixture (1:1). The filtrate is evaporated and
the residual semi-solid is crystallized from methylene
chloride/hexanes to give the title product as a yellow
solid (2.10 g): mp 162.5-164.0°C IR (Nujol) 3200, 2250
15 cm-l, 1H NMR (DMSO-d ) 67.42, 7.56 (AB, J B—8 -3 Hz,
AxrH), 8.03 (s, 1H, ZH), F NMR §=-51.2; 1§c NMR §94.2
(C-3), 115.0 (CN), 116.6 (q, 2J'CF=38.3 Hz, C-5), 120.6
(qc 1JCF=268'7 Kz, CF3), 127.0 (g, 3JCF=3'5 HzZ, C-4),
128.6 (C-2’) 129.1 (C-1’), 129.7 (C-2), 130.8 (C-37),
20 133.4 (C-47).

Following the procedure of example 3_but sub-
stituting 1,1,1-trifluoro-3-phenyl-2-propancne oxime,
(B)- or (3)- (1.8 g) for 4-(p-chlorophenyl)-5-(tri-
fluoromethyl)pyrrole-3-carbonitrile yields 4-phenyl-5-

25 (trifluoromethyl)pyrrole-3-~carbonitrile as a white
solid (1.4 g): mp 114.0-115.0°C; IR (Nujol) 3290, 3320,
2248 cm-li 1H NMR (DMSO—d ) 67.3-7. 5 (m, 5H, ArH), 8.00
(d, J=1.6 HZ, 2H): FZNHR §=-51.1; C NMR §94.2 (C-3)

115.2 (CN), 116.4 (q, JCF=38.3 Hz, C-5), 120.7 (g
1l

30 JCF =268.2 Hz, CF ), 128.3, 128.5 129.0 (C-4’2 c=-2/,
.

C-37), 129.5 (C—Z), 130.3 {C-17).



ArFD, 8.03 (s, 1H, 2H); [err]F NVR [err]-51.2; [err]CNWR [err]94.2 (C3),
115.0 (CN), 116.6 (q, [err]J[err] =38.3 Hz, C5), 120.6 (q,
[e r]J[err]=268.7 Hz, CF[err]), 127.0 (q, [err]J[err]= 3.5 Hz, C4), 128.6

(G2') 129.1 (C1'), 129.7 (C2), 130.8 (CG3"), 20 133.4 (C4'). Follow ng
the procedure of exanple 3 but sub- stituting

1,1,1-trifluoro-3-phenyl -2-propanone oxinme, (E)- or (Z2)- (1.8 g) for

4- (p-chl orophenyl ) -5-(tri - quoronethyI)py#Pore 3-carbonitrile yields
4-phenyl -5- 25 (trifluoronmethyl)pyrrole-3-carbonitrile as a white solid
(1.4 g): np 114.0-115. O[err]C; IR (Nujol) 3290, 3320, 2248 cnferr]; [err]H
NVR (DVSO-d[err]) [err]7.3-7.5 (m 5H, 8..00 (d, J=1.6 Hz, 2H); [err]F
NVR [err]-51.1; [err]C NNR 694. 2 (C3 Féég%QEﬂ%jg, 116.4 (q, [err]J[err]
=38.3 Hz, C5), PtéQaigEQoﬂOof|egnt isiptchioropienydn) -+ (dri @3~ 128. 5
129.0 (C—4' C rrd S50 L 18 (G1). - 10 - EXAMPLE 4

Preparati on of I fluoro-
met hyl ) pyrr ol e- 3- car boni t A FhiAled (iee- h)pAehukianteHn of

3-(p-chlor ophenxL)(plciu!»rb}mEhst0121p&a&ﬂtfiﬁo@e@ﬁ£o&§n&e Cosfiide MOI )
and tetrahydrofuran ( Is"treated portionw se with Pota55|wﬂ

t - but oxi de” (0. 8%3-§8 5, 8-887smRd)) 2BRetetFAMFATATHAARY (T0RIY % (| ng

for 15 treated portionwise with potassium t-butoxide (0.872 g,
5 0.0078 mol) over twenty minutes. After stirring for 15
minutes, this solution is added dropwise at 8% to a

solution of g-chlorocinnamonitrile (1.48 g, 0.0071 mol)
in 5 mL of tetrahydrofuran. The reaction mixture is
stirred for 45 minutes, diluted with water, acidified

10 with agueous hydrochloric acid and extracted with
ether. The combined organic extracts are washed
sequentially with water and brine and concentrated in
vacuo to give a gum. Trituration of the gum with an
ether/hexanes mixture yields a solid. This solid is

15 filtered off and the filtrate precipitates a brownish
yellow solid which is recrystallized from ethyl
acetate/hexanes to give the title product as a yellow
solid (mp >250°¢) , jdentified by IR and NMR spectral
analyses.
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| CLAIM 1. A process for the preparation of a ! s oo
4-substituted-5-(trifluoronethyl)pyrrole-3-carbonitrile conpound
characterized by the struaura process for rghehsrepardtionhydragen or W

T Rk A LT i o st

compound characterized by the structural formula

W - CN

D3

FsC N Y
z.

wherein

Y is hydrogen or W; and

W is phenyl optionally substituted with CFy, C,-
c4 alkyl, cl-c4 alkoxy, CN, Noz, or one to
three halogen atoms; o~ or g-naphthyl; or
2-,3- or 4-pyridyl optionally substituted
with CF, or ome to three halogen atoms which
comprises reacting an oxime compound having

the structural formula II

N-~~-0H
W-CH,-C-CF 4
wherein W is as described above with at least about one

molar equivalent of a pg-halo-c,f-unsaturated nitrile
compound having the structural formula III

Y CN
/
C:C\ r ‘
/
X H
wherein Y is as described above, X is Cl, Br or I and

the cis- and trans- isomers thereof in the presence of
at least about one molar equivalent of a base and a




three hal ogen atons; [err]- or [err]-naphthyl; or 2-,3- or 4-pyridyl
optionally substituted with CF[err] or one to three hal ogen atons which

conprises reacting an oxi ne conpound having the structural fornula Il [err]
wherein Wis as described above with at |east abbut one nolar equival ent of

a[err]-halo-[err]-unsaturated nitrile conpound j

formula I'll [err] wherein Y is as descri b_edlzatz_ovifejmmnﬂﬂm%ﬂmm a;nd

cis- and trans- isoners thereof in the presénce -of *at ¢l east®a

equi val ent of a base and a - 12 - solvent to formthe
4-substituted-5-(trifluoronethyl)- pyrrole-3-carbonitrile conmpound. 2.

process accorm|g5f¢hﬂ%zﬂgngogﬁfiﬁ%rﬁ?%ﬁbéfiidgéﬁﬂgh[@iik1u6§3ﬁ&t¥2§ﬁ-
0 0 . e

nitrile is present in the amun

nol ar equi valents. 3

t he

outs one nol ar

The

process accor di RYFRPIez3TRarRgRitrile (RPIRAIAds present in the amount of 1
to 4 nolar equivalents. 4. The process according to claim1l wherein the

base is selected fromthe roqﬁyg%%%égéél éﬁoéﬁhééké 'cfgiﬁlzcgﬁﬁ 1g[erd

al koxi de,

an al kali netal hydr

the g-halo=-a,f~-unsaturated nitrile is present in the
amount of 1 to 4 molar equivalents.

3. The process according to claim 2 wherein
the base is present in the amount of 1 to 4 molar
equivalents.

4. The process according to claim 1 wherein
the base is selected from the group comnsisting of an
alkali metal cl-c6 alkoxide, an alkali metal hydride
and an alkali metal hydroxide.

5. The process according to claim 4 wherein
the solvent is selected from the group consisting of an
etier, dioxane, toluene, tetrahydrofuran and a cl to c6
alcohol.

6. The process according to claim 1 wherein
the temperature of the reaction mixture is -5°%¢ to
35%.

7. The process according to claim 1 wherein
W is phenyl optionally substituted with a substituent
selected from the group consisting of CF,, a c, to C,
alkyl, a °1 to c4 alkoxy, CN, Noz' and one to three

halogen atoms.

P &

8. The process according to claim 7 wherein
X is Cl.

9. The process according to claim 7 wherein

X is Br.



~

‘and .an al kali nmetal hydroxide. 5. The process according to claim4 wherein
t he, sol'vent 11s542| ected fromthe group consisting of an ether, dioxane,

t ol uene, tetrahydrofuran and a CJerr] to (ferr] alcohol. 6. The process
according to claiml1 wherein the tenperature of the reaction mxture is -5
[err]C to 35[err]C. 7. The process according to claim1 wherein Wis phenyl
optionally substituted with a substituent selected fromthe group
consisting of CF[err], a (Jerr] to CJerr] alkyl, a CJerr] to (Jerr] al koxy,
CN, NJerr], and one to three hal ogen atons. 8. The process according to

craim7 wherein X1s Ghocdss 'Por i BRuBARREIORI ok BB fiRS " ¥ 'S
NEMATICIDAL AND ACARICIDAL 4~SUBSTITUTED-5-
( TRIf'LUOROHng!LI PYRROLE=3—-CARBONITRILE COMPOUNDS

ABSTRACT OF THE INVENTION
There is provided a process for the prepara-
tion of 4-substituted-5-~(trifluoromethyl)pyrrole-3-
carbonitrile compounds which are useful as insecti-
cidal, nematicidal and acaricidal agents.



