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-1-- PROCESS FOR THE PREPARAH-ON 2. 4. 5- TRI BROVOPYRROLE-3> CARBONI TRI LETRY 2 ry
BACKGROUND-OF—TFHE-+NVENTTON Pyrrol e carbonitrile and nitropyrrole conpounds
are di scl| ogsed qgbdll as insecticidal, acaricidal and ]
mol | uscit® ﬁa%gﬁ United States Patent Nos 5,162, 308 |a (THIS ?@E,E};g@g BEEN
(equival e 2263). Those patents also refer to
2,4,5-tri B8 carbonitrile, its nolluscicidal use and its
preparation via bron1nat|on of pyrrole-3-cgrbonitrile. However,
pyrrol e-3-carbonitrile 15 and its derivatives are difficult to prepare.
Literature nethods, such as that reported by A Mvan Leusen, et al.,
Tetrahedron Letters, 5337, (1972), report yields of 10% or | ess...20 -
The preparation of 2,4, 5- trlbronDpyrroIe 3- carbonitrile from '
2-triahal oacet3A+@A% ol e- 4-carbonitrile

SS FO PR ION OF -
4,5-TRIBROMOPYRROLE-3-CARBO n.zi:/

5  BACKGRO F INVENTION

Pyrrole carbonitrile and nitropyrrole compounds
are disclosed to be useful as insecticidal, acaricidal
and molluscicidal agents in United States Patent Nos.
5,162,308 and 5,204,332. Those patents also refer to

10 2,4,5-tribromopyrrole-3-carbonitrile, its molluscicidal
use and its preparation via bromination of pyrrole-3-
carbonitrile. However, pyrrole-3-carbonitrile and its
derivatives are difficult to prepare. Literature
methods, such as that reported by A. M. van Leusen, et

15 al., Tetrahedron Letters, 5337, {(1972), report yields of
10% or less.

The preparation of 2,4,S5-tribromopyrrole-3-
carbonitrile from 2-trihaloacetylpyrrole-4-carbonitrile
compounds is described in United States Patent 5,008,403.

20 However, that process is not well suited for use in large
scale preparations of 2,4,5-tribromopyrrole-3-
carbonitrile.

It is therefore an object of the present
invention to provide a new and efficient process for

25 preparing 2,4,5-tribromopyrrole-3-carbonitrile.



T, vy

conmpounds is described in United States Patent 5,008,4Q3 (equivalent to

EP- A-0431305). However, that process is not well suited for use in |arge
scal e preparations of 2,4,5- 25 tribronopyrrole-3-carbonitrile. It is
therefore an object of the present invention to provide a new and efficient
process for preparing 2,4,5- tribronmopyrrole-3-carbonitrile. 30 The
preparation of pyrroles fromcertain 2-substituted vinam di niumsalts by
reaction with [err]-amno acid esters is disclosed in J. Og. Chem; 1990,
Vol 55, pages 4735-4740. For glycine etﬁﬂ' esters the reaction was found to
work 35 only for 2-phenyl- (variously substituted) and 2-

phenyl sul f oxy-vi nam di ni um salts but not for 2-im-ne and 2- napt ht hyl .

vi nam di ni um sal ts.
§EMMAEZ_QI_2§§_IB!§EIIQH

The present invention relates to a process for
the preparation of molluscicidal 2,4,5-tribromopyrrole-3-

carbonitrile.

5 Surprisingly, it has been found that 2,4,5-
tribromopyrrole-3-carbonitrile is prepared by reacting a
vinamidinium salt of formula I -

(1)
10 wherein
R, R;, Rz and R3 are each independently C;-Csalkyl, or
when taken together, R and R;, and Ry and Rj3,
may form a 5- or 6-membered ring in which each
of RR; and RyR3 are represented by the
15 structure
-(CH3)4- or -(CHz)g-; and
X~ is an anion;
with a glycine ester of formula II

20 HoNCH2COoRy
(II)

wherein Rgq is C;-Cgalkyl;

and a first base in the presence of a first solvent to
25 form a mixture comprising 4-cyanopyrrole-2-carboxylic

acid and a 4-cyanopyrrole-2-carboxylate of formula III
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-la- The preparation of 2-Tarylsulfonyl)vinamdiniumsalts 5 is described
in J.Og. Chem, 1991, vol 56, pages 976-980. Synthesis, 1979, pages

213- 215 teaches the formation of a certain pyrrole conpounds fromcertain
vinam diniumsalts. 10 In J. Heterocycl. Chem, Vol. 28, pages

1281-1285 (1991) there is described the prepration of 2-
di nmet hyl am nonet hyl ene-1, 3-bis (dinethylimonio) -propane salt and sone

applications in synthesis of heterocyclessz. 15 The chemi stry of
Vi nam di nes and vinam diniumsalts is discussed in Angew. Chem Int. Ed.
vol 15, pages 459-468 (1976). -2- SUWARY OF THE | NVENTI ON
NC,
'n cr§R4
H
(XII)

wherein R4 is as described above, hydrolyzing said
mixture with a second base in the presence of a second
S solvent to form a 4-cyanopyrrole-2-carboxylic acid salt,
and reacting said 4-cyanopyrrole-2-carboxylic acid salt
with a third base and a brominating agent in the presence
of a third solvent to form the desired 2,4,5-tribromo-
pyrrole-3-carbonitrile compound.
10
DETATLED DESCRIPTION OF TEHE INVENTION
Advantageously, the present invention provides
a process for the preparation of 2,4,5-tribromopyrrole-3-
carbonitrile which avoids the use and handling of toxic
15 reagents such as chlorosulfonyl isocyanate.
Surprisingly, it has been found that 2,4,5-
tribromopyrrole-3-carbonitrile is prepared by reacting a
vinamidinium. salt of formula I

R\ /Y§N+’R3 x-
|
R

1
RoN R,

20 (I)
wherein
R, Ry, Rz and R3 are each independently C;-Cszalkyl, or
when taken together, R and R;, and Ry and Rj,
may form a 5- or 6-membered ring in which each



1 i

The present invention relates to a process for the preparation of

nol | uscicidal 2,4,5-tribronopyrrol e-3- carbonitrile. 5

Surprisingly, it has been found that 2,4,5- tribronopyrrole-3-carbonitrile
is prepared by reacting a vinamdiniumsalt of formula | [err] (1) 10
wherein [err] and R3 are each independently [err] al kyl, or when taken
together, Rand [err], and R2 and R3, nay forma 5- or 6-nenbered ring in
whi ch each of [err] and R2R3 are represented by the 15

structure [err] or [err] and [err] is arranion; with a glycine ester of
formula Il 20 [err]

of RR; and RaR3 are represented by the
structure
- =(CH3)4- or -{(CH3)g5~-; and
X~ is an anion;
5§ with a glycine ester of formula II

HaNCH2COoRy4 -
(II)

10 wherein Ry is C;-Caalkyl;
and a first base in the presence of a first solvent to
form a mixture comprising 4-cyanopyrrole-2-carboxylic
acid and a 4-cyanopyrrole-2-carboxylate of formula III

N

) CORy
H
15 (1I1)

wherein R4 is as described above, hydrolyzing said
mixture with a second base in the presence of a second
solvent to form a 4-cyanopyrrole-2-carboxylic acid salt,
20 and reacting said 4-cyanopyrrole-2-carboxylic acid salt
with a third base and a brominating agent in the presence
of a third solvent to form the desired 2,4,5-tribromo-
pyrrole-3-carbonitrile compound.
A preferred process of the present invention
25 comprises reacting a formula I vinamidinium salt with
about 1 to 5 molar equivalents of a formula II glycine
ester and about 2 to 6 molar equivalents of a first base
in the presence of a firét solvent at a temperature range



(LF) wherein R4 is [err] and a first base in the presence of a first
solvent to 25 forma m xture conprising 4-cyanopyrrol e-2-carboxylic acid
and a 4-cyanopyrrol e-2-carboxylate of forrmula |11 -3- [err] (1I1)
wherein R4 is as described above, hydrolyzing said mxture with a second
base in the presence of a second 5 solvent to forma

4- cyanopyrrol e-2-carboxylic acid salt, and reacting said

4-cyanopyrrol e-2-carboxylic acid salt with a third base and a brom nating
agent in the presence of a third solvent To formthe desired
2,4,5-tribronmo- pyrrole-3-carbonitrile conpound.

of about S50°C to 140°C to form a mixture comprising 4-
cyanopyrrole-2-carboxylic acid and a formula III 4-
cyanopyrrole-2-carboxylate, hydrolyzing said mixture with
about 1 to 8 molar equivalents of a second base in the

S presence of a second solvent at a temperature range of
about 25°°C to 90°C -to form a 4-cyanopyrrole-2-carboxylic
acid salt, and reacting said 4-cyanopyrrole-2-carboxylic
acid salt with about 4 to 8 molar equivalents of a third
base and about 3 to 9 molar equivalents of a brominating

10 agent in the presence of a third solvent at a temperature
range of about 0°C to 25°C to form the desired 2,4,5-
tribromopyrrole-3-carbonitrile compound. The reaction
scheme is illustrated in Flow Diagram I.



10 DETAI LED DESCRI PTI ON OF “THE | NVENTI ON Advant ageousl-y; the present

i nvention provides a process for the preparation of

~2,4,5-tribronmopyrrol e-3- carbonitrile which avoids the use and handling of
toxi c 15 reagents such as chlorosul fonyl isocyanate. Surprisingly, it has

been found that 2,4,5- tribronopyrrole-3-carbonitrile is prepared by

reacting a vinamdiniumsalt of formula | [err] 20

(1) wherein [err] and R3 are each indepepgently [err]al kyl, or when taken

together, Rand [err] and R2 and R3, may forma 5- or 6-nenbered ring in

whi ch each

W_D 1
Rs +'R )
I 3 -
N 1'1 X + H,NCH,CO,R,
CN R, (11)
(I)
First Base -
{ N N
7\ . $
Co,H I‘II CO.R,
; . ;
(III)
l Second Base
NG

Third Base/
Brominating Agent.
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-4- of [err] and R2R3 are represented by the structure [err] or [err] and
X- is an anion; 5 with a glycine ester of fornula Il [err] (1l) 10 wherein
R4 is [err]alkyl; and a first base in the presence of a first solvent to
forma m xture conprising 4-cyanopyrrol e-2-carboxylic acid and a

4- cyanopyrrol e-2-carboxyl ate of formula Il NC [err] 15

(I'11) wherein R4 is as descri bed above, hydrolyzing said mxture with a
second base in the presence of a second sglvent to forma

4- cyanopyrrol e-2-carboxylic acid salt,

The product, 2,4,5-tribromopyrrole-3-
carbonitrile, may be isolated by dilution of the reaction
mixture with water, acidification of the diluted reaction
mixture, and filtration of the product or extraction of

S the product with a suitable solvent. Suitable extraction
solvents include substantially water-immiscible solvents
such as ether, ethyl acetate, toluene, methylene chloride
and the like.

t First bases suitable for use in the process of

10 the present invention are bases such as alkali metal C;-
Cgalkoxides and alkaline earth metal Cj-Cgalkoxides, with
sodium methoxide being preferred. Second and third bases
suitable for use in the process of the present invention
are bases such as alkali metal hydroxides and alkaline

15 earth metal hydroxides, with sodium hydroxide being
preferred.

Brominating agents suitable for use in the
process of the present invention include bromine,
pyridinium bromide perbromide and N-bromosuccinimide,

20 with bromine being preferred.

First solvents such as N,N-dimethylformamide,
C4-Cgalcohols, N,N-dimethylacetamide, dimethyl sulfoxide
and N-methylpyrrolidone may be employed in the process of
the present invention. Preferred first solvents include

25 N,N-dimethylformamide and Cqp-Cgalcohols, with N,N-
dimethylformamide being most preferred. Second and third
solvents suitable for use in the process of the present
invention include water-miscible ethers such as
tetrahydrofuran, dioxane, 2-methoxyethyl ether and 1,2-

30 dimethoxyethane, water, and mixtures thereof. Preferred
second and third solvents include dioxane, tetrahydro-
furan, water, and mixtures thereof.



20 and reacting said 4-cyamopyrrol e-2-carboxylic acid-salt with a third

base and a brominating agent in the presence of a third solvent to formthe
desired 2,4,5-tribronmo- pyrrole-3-carbonitrile conpound. A preferred
process of the present invention 25 conprises reacting a fornmula |
vinamdiniumsalt wth about 1 to 5 nolar equivalents of a fornmula I

gl ycine ester and about 2 to 6 nolar equivalents of a first base in the
presence of a first solvent at a tenperalgre range

of about 500[err] to

140[err] to forma m xture conprising 4- cyanopyrrol e-2-carboxylic acid and

a formula I'll 4- cyanopyrrol e-2-carboxylate, hydrolyzing said mxture with

about 1 to 8 nolar equivalents of a second base in the 5 presence of a

second sol vent at a t eelAliile 'ANGEY PRANanR: Ak Salfs | LA

4- cyanopyrrol e- 2- car boxXyl1C

10

15

20

are suitable for use in the process of the present
invention are those wherein

R, Ry, Ry and R3 are each independently C;-C4qalkyl; and
X~ is selected from the group consisting of BF,~, ClO4-,
HO2CCO2~ and Cl-.

Most preferred formula I vinamidinium salts are
those wherein
R, Ry, Rz and R3 are methyl; and
X~ is HO5CCO5".

Formula I vinamidinium salts may be prepared
according to the procedures of C. Reichardt and W.
Kermer, Synthesis, 1970, page 538; and J. Kucera and Z.
Arnold, Collection Czechoslov. Chem. Commun., 32, pp.
1704-1711 (1967). Formula I vinamidinium chloride salts
may be converted into the corresponding perchlorate,
tetrafluorcborate or oxalate salts by conventional, well-
known methods.

In order to facilitate a further understanding
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.



acid salt, and reacting said 4-cyanopyrrol e-2-carboxylit acid salt with
about 4 to 8 nolar equivalents of a third base and about 3 to 9 nol ar

equi valents of a bromnating 10 agent in the presence of a third sol vent
at a tenperature range of about [err] to 25[err] to formthe desired 2,4, 5-
tribronopyrrol e-3-carbonitrile conpound. The reaction schene is
illustrated in Flow Diagram |. FLOW DI AGRAM | [err] -7- The product,
2,4,5-tribronopyrrol e-3- carbonitrile, maygbe isolated by dilution of the
reaction

1) clc(o)jc(o)cl HO, CCO, ™.
X '
2) N =
-
”~ \/\CN
3) HO,CCOH-2H,0

5 >

A solution of oxalyl chloride (13.1 mL, 0.1l5
mol) in 1,2-dichlorcethane is added dropwise to a

10 .solution of N,N-dimethylformamide (11.6 mL, 0.15 mol) in
1,2-dichloroethane while maintaining the reaction mixture
temperature below 0°C. The reaction mixture is stirred
for 45 minutes, treated with a solution of trans-3-
dimethylaminoacrylonitrile (16.4 mL, 0.15 mol) in 1,2-

15 dichloroethane, stirred at room temperature for 16 hours,
refluxed for two hours and concentrated in vacuo to
obtain a semi-solid residue. A solution of the residue
in 2-propanol'is treated with a solution of oxalic acid
dihydrate (18.9 g, 0.15 mol) in 2-propanol and warmed

20 until a clear solution is cbtained. The clear solution
is cooled to and held at room temperature for several
hours, cooled in a freezer for two hours and filtered.
The filter cake is washed sequentially with 2-propanol
and ether and dried in a vacuum desiccator at 50° to give

25 the title product (28.6 g, 79%).



m xture with water, acidification of the diluted reaction m xture, and
filtration of the product or extraction of 5 the product with a suitable

sol vent. Suitable extraction solvents include substantially

wat er-i mm sci bl e sol vents such as ether, ethyl acetate, toluene, nethylene
chloride and the like. First bases suitable for use in the process of 10
the present invention are bases such as alkali netal [err] [err]al koxi des
and al kaline earth netal [err]al koxi des,_.qgth sodi um net hoxi de bei ng
preferred. Second and third bases suitable for use in the process of the
present invention are bases such as alkali netal hydroxides and al kaline 15
earth netal hydroxides, wth sodi um hydroxi de being preferred. .Brom nating .

agents suitable for use in the procezé§é§%é£:%present i nvention include
brom ne, pyridinium brom de perbrom ronmosuccinimde, 20 wth

brom ne being e = o e-2-carboxylate
4~ e-2-carb lic i
\N/ﬁAN-I-'
l l + HﬁNCH2C02CH5-.HC1 + Naoc35
CN
HOZCCOZ'
{
NC NC
o+
. h\
’ N cozcns blf COZH
i
H
s H

{2-Cyano-3- (dimethylamino)allylidene] -

dimethylammonium oxalate (3.6 g, 0.015 mol) is added to a
stirred suspension of glycine methyl ester hydrochloride

, (1.9 g, 0.015 mol) and sodium methoxide (3.2 g, 0.06 mol)

10 in N,N-dimethylformamide which has been cooled in an
ice/acetone bath. The reaction mixture is heated to and
held at 120°C for 16 hours, cooled to room temperature
and concentrated in vacuo to obtain a semi-solid residue.
The residue is partitioned between ethyl acetate and

15 cold, dilute hydrochloric acid. The layers are separated
and the aqueous layer is washed with ethyl acetate. The
organic layer and washes are combined, washed
sequentially with water and brine, dried over anhydrous
magnesium sulfate and concentrated in vacuo to give a

20 mixture of the title products as a tan solid (0.85 g).
The mixture contains about 70% methyl 4-cyanopyrrole-2-
carboxylate and about 30% 4-cyanopyrrole-2-carboxylic
acid.



First solvents such as N, N-di net hyl f ormani de, [err]al cohol s,

N, 'N- di met hyl acet ami de, di met hyl sul f oxi de and N-met hyl pyrrolidone may be
enpl oyed in the process of the present invention. Preferred first solvents
i nclude 25 N, N-di met hyl formam de and [err]al cohols, with N, N

di met hyl f ormam de being nost preferred. Second and third solvents suitable
for use in the process of the present invention include water-mscible

et hers such as tetrahydrofuran, dioxane, -218ethoxyethyl ether and 1,2- 30
di met hoxyet hane, water, and m xtures thereof. Preferred second and third
sol vents include dioxane, tetrahydro- furan, water, and m xtures thereof.
Preferred formula | vinam diniumsalts which are suitable for use in the
process of the present invention are those wherein

EXAMPLE 3
eparation of 2,4,5-Tribr role-3-carbonitrile
N N Br
1) NaOH
7\ MR (Y —_— 7\
N COxCH3 ¥ CO;H Br ? Br
" H 2) NaOH/Br, H

Sodium hydroxide (50% in water, 0.4 mL) is

added to a solution of the mixture obtained in Example 2
(0.85 g) in dioxane. The reaction mixture is heated at

10 80°C for about 12 hours, cooled to about 10°C and treated
with additional sodium hydroxide (50% in water, 1.2 mL).
Bromine (0.9 mL, 0.02 mol) is then added portionwise over
90 minutes to the reaction mixture while maintaining the
temperature below 20°C. After the addition is complete,

15 the cooling bath is removed and the reaction mixture is
stirred for 90 minutes then poured into water. The
agqueous mixture is acidified with hydrochloric acid and
filtered. The filter cake is washed with water and dried
to give the title product as a tan solid (0.72 g).



[err] and R3 are each_independently [err]alkyl; and 5 [err] is selected

f romttegroup consisting of [err] [err] and O -. Mst preferred formul a
Vi namchnfid “l those wherein [err] and R3 are nmethyl; and 10 X- is
[err]Jm‘IM‘“wmﬂ iniumsalts may be prepared according to the
procedw e¥ ot C*" Reichardt and W Kerner, Synthesis, 1 . | J.
Kucera and Z. Arnold, Collection Czechoslov. Chem COWﬂJ!s - _ :
1704-1711 (1967). Fornula | vinam di niumgfloride salt}g nayFEQLA erte
into the correspondi ng perchlorate, tetrafluoroborate or oxalate salts by
conventional, well- known nethods. In order to facilitate a further
under st andi ng 20 of the invention, the followi ng exanples are presented to
iIIustrate|n¥ehﬁxfﬁific details thereof. The invention

1. A process for the preparation of 2,4,5-
tribromopyrrole-3-carbonitrile which comprises reacting a
vinamidinium salt having the structural formula

wherein

R, Ry, Ry and R3 are each independently C;-Csalkyl, or
when taken together, R and Ri and Ry and R3 may
form a 5- or 6~membered ring in which RR; and
RyR3 are represented by the structure:

. =(CHy) 4= or ~-(CHy)s~; and

X~ is an anion,

with a glycine ester having the structural formula

HoNCHoCO5R4

wherein Ry is C1-Cjzalkyl,

and a first base in the presence of a first solvent to
form a mixture comprising 4-cyanopyrrole-2-carboxylic
acid and a 4~cyanopyrrole-2-carboxylate having the
structural formula

NC

/ \
COyR,

—\
This Sheot Fas Been Replaceq
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Is not to be limted thereby except as defined in the clains.

Prepar ation of-|.2-Cyano="3-"(di net hyl ani dno) -

[err] O
mmwmg 15 nmol) in 1, 2-dichl oroet hane . rBEEW se
|nethylfornan1de (11.6 ni, O. 5HﬁbSﬁE

oxal ate 1)

oxal yl
to a 10

[err].

1, 2-di chl or oet hane while maintaining the reaction n1xtu ete e
The reaction mixture is stirred fayad5 mnutes, tie h a

solution of trans-3- dinethylam noacrylonitrile (16.4 ni, 0 15 mol) in

15 dichl oroethane, stirred at roomtenperature for 16 hours, refluxed

chl

[err] A solution

two hours and concentrated in vacuo to

wherein Ry is as described above, hydrolyzing said
mixture with a second base in the presence of a second
solvent to form a 4-cyanopyrrole-2-carboxylic acid salt
and reacting said 4-cyanopyrrole-2-carboxylic acid salt
with a third base and a brominating agent in the presence
of a third solvent to form said 2,4,5~tribromopyrrole-3-
carbonitrile. ' -

2. The process according to claim 1 wherein
the first base is selected from the group consisting of
an alkali metal Cj-Cgalkoxide and an alkaline earth metal
C1~-Cgalkoxide, the second base is selected from the group
consisting of an alkali metal hydroxide and an alkaline
earth metal hydroxide, and the third base is selected
from the group consisting of an alkali metal hydroxide
and an alkaline earth metal hydroxide.

3. The process according to claim 2 wherein
the first base is sodium methoxide, the second base is
sodium hydroxide, and the third base is sodium hydroxide.

4. The process according to claim 1 wherein
the first solvent is selected from the group consisting
of N,N-dimethylformamide and a C;-Csgalcohol, the second
solvent is selected from the group consisting of water,
and a water miscible ether or mixtures thereof, and the
third solvent is selected from the group consisting of
water, and a water miscible ether or mixtures thereof.

5. The process according to claim 4 wherein
the first solvent is N,N-dimethylformamide, the second
solvent is selected from the group consisting of water,
dioxane and tetrahydrofuran or mixtures thereof, and the

This Sheet Has Been Rerlaced
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v e

obtain a sem -solid residue. A solution of the residue in 2-propanol is
tTeated with a solution of.oxalic acid dihydrate (18.9 g, 0.15 mol) in
2-propanol and warmed 20 until a clear solution is obtained. The clear

solution is mmﬂ “luiﬂ‘llu“ d at roomtenperature for~several hours,
cooled in a”“ ours and filtered. Theflltmss]fggqrmss ¢d
sequential |y Wi tth 2-p! opano and ether and dried in a vacuumsg%g or [at
50[err] to give 25 the title product (28 0, 799 .

Preparati on of Methyl 4-cyanopyrrole-2- car oxyl ate and 4

- Cyanopyrrol e- 2-carboxylic acid [err]
[ 2- Cyano- 3- (di net hyl am no) al | yl i dene] -

third solvent is selected from the group consisting of
water, dioxane and tetrahydrofuran or mixtures thereof.

: 6. The process according to claim 1 wherein
the brominating agent is selected from the group
consisting of bromine, pyridinium bromide perbromide and
N-bromosuccinimide. -

7. The process according to claim 1 wherein
R, R;, Ry and R3 are each independently C;-Csalkyl; and

8. The process according to claim 7 wherein
R, Rj, R2, Rz and R4 are each methyl; and
X~ is BF4~, Cl04~, HO3CCO>™ or Cl-.

9. The process according to claim 1 wherein
the glycine ester is present in the amount of about 1 to
5 molar equivalents, the first base is present in the
amount of about 2 to 6 molar equivalents, the second base
is present in the amount of about 1 to 8 molar equiv-
alents, the third base is present in the amount of about
4 to 8 molar equivalents, and the brominating agent is
present in the amount of about 3 to 9 molar equivalents.

10. The process according to claim 1 wherein
the vinamidinium salt is reacted with the glycine ester
and the first base at a temperature of about 50°C to
140°C, the mixture is hydrolyzed with the second base at
a temperature of about 25°C to 90°C, and the 4-~cyano-
pyrrole-2-carboxylic acid salt is reacted with the third
base'and the brominating agent at a temperature of about
0°C to 25°C.

i



v o

di et hyl ammoni um oxal ate 3.6 g, 0.015 nol) is added to a stirred
suspensi on of glycine nmethyl ester hydrochloride (1.9 g, 0.015 nol) and
sodi um nmet hoxide (3.2 g, 0.06 nol) 10 in N, N-dinethylformam de which has
been cooled in an ice/acetone bath. The reaction m xture is heated to and
hel d at 120[err] for 16 hours, cooled to roomtenperature and concentrated

in vacuo to obtain a sem-solid residue. The residue i en
ethyl acetate and 15 cold, dilute hydrochloric acid. |Th¢s SHEET $IASrBEEN
separated and the aqueous |layer is washed with ethyl a¢et-ateREPUASEDr gani

| ayer and washes are conbi ned, washed sequentially w t-water—anmd—brtne,
dried over anhydrous magnesi um sul fate and concentrated in vacuo to give a
20 nmixture of the title products as a'tan solid (0.85 g). The nixture )
cont ai ns about 70% net hyl 4-cyanopyrrol e-2- carboxyl ate and about 30%

4- cyanopyrrol e- 2- carboxylic acid.

PROCESS FOR THE PREPARATION OF -
4,5-TRIBRO OLE-3-CARBONITRILE

ABSTRACT OF THE INVENTION
There is provided a process for the preparation

of 2,4,5-tribromopyrrole-3-carbonitrile. 2,4,5~Tribromo-
pyrrole~3-carbonitrile is .useful as a molluscicidal
agent. ’

This Sheet Has Been Replaced




EXAMPLE3 Preparation of 24.4,5-Tribronopyrrol e-3-car bor{hREph
N [err] Sodium hydroxide (50%in water, 0.4 nL) is addd§=ps
the mxture obtained in Exanple 2 (0.85 g) in di oxane.
Is heated at 10 80[err] for about 12 hours, cooled to{p
treated with additional sodium hydroxi de-§50% i n water,
(0.9 nL, 0.02 nol) is then added portionwi se over 90 ni
reaction m xture while maintaining the tenperature bel Afle
addition i s comHROICESS SFOR MEHE (WREPRRAWNON 25, 4 S50YRUBROBOPPRROEBCEL ON
m xture is stirred for 90 m nutes tQﬁggggﬁéiggggto wat er.” The aqueous

m xture is acidified with hydrochl or filtered. The filter cake

is washefl with water and dried
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BACKGROUND OF THE INVENTION
Pyrrole carbonitrile and nitropyrrole compounds are
disclosed to be useful as insecticidal, acaricidal and
10 molluscicidal agents in United States Patent Nds.5,162,308
and 5,204,332 (equivalent to EP-A-0372263). Those patents
also refer to 2,4,5-tribromopyrrole-3-carbonitrile, its
molluscicidal use and its preparation via bromination of
pyrrole-3-carbonitrile. However, pyrrole-3-carbonitrile
15 and its derivatives are difficult to prepare. Literature
methods, such as that reported by A M van Leusen, et al.,
Tetrahedron Letters, 5337, (1972), report yields of 10% or
less.

20 The preparation of 2,4,5-tribromopyrrole-3-
carbonitrile from 2-triahaloacetylpyrrole-4-carbonitrile
compounds is described in United States Patent 5,008,403
(equivalent to EP-A-0431305). However, that process is not
well suited for use in large scale preparations of 2,4,5-

25 tribromopyrrolé—3—carbonitrile.

It is therefore an object of the present invention to
provide a new and efficient process for preparing 2,4,5-
tribromopyrrole-3-carbonitrile.

30
The preparation of pyrroles from certain 2-substituted
vinamidinium salts by reaction with O-amino acid esters is
disclosed in J. Org. Chem., 1990, Vol 55, pages 4735-4740.
For glycine ethyl esters the reaction was found to work
35 only for 2-phenyl (variously substituted) and 2-
| phenylsulfoxy-vinamidinium salts but not for 2-imine and 2-

napththyl vinamidinium salts.



to give the title product as a tan solid (0.72 g).

+11- | CLAIM 1. A process for the preparation of 2, QEQLACENE%HTSHBBI
irlbronDpyrroIe 3-carbonitrile which conprises reacting @ am di ni u
having the structural fornula [err] wherein R Rl, R2 d

t ndependently [err]al kyl, or when taken 4Xmet her, R an eﬁ%
hmay forma 5- or 6-nenbered ring in which [err] and [efr

and

by the structure: [err] or [err] and [err] is an anion

The preparation of 2-(arylsulfonyl)vinamidinium salts
§ is described in J.0rg. Chem., 1991, vol 56, pages 976-980.
Synthesis, 1979, pages 213-215 teaches the formation

of a certain pyrrole compounds from certain vinamidinium

salts.

10 In J. Heterocycl. Chem., Vol. 28, pages 1281-1285
(1991) there is described the prepration of 2- |
dimethylaminomethylene-1, 3-bis (dimethylimmonio)-propane
salt and some applications in synthesis of heterocycles.

15 The chemistry of Vinamidines and vinamidinium salts is
discussed in Angew. Chem. Int. Ed., vol 15, pages 459-468
(1976).



mnih a glycine ester having the structural fornula [err] mhereanQ?$g7é -l

[err]al kyl,

and afirst base in the presence of a first solvent to forma

m'xture c pyrrol e-2-carboxylic acid and a
4- cyanopyﬁm‘g w‘lm m&mﬂte having the structural formula NC [er -12-

tocess far the preparation of 2, § T SHEET
tr| br onmopyrrol e-3-carbonitrile which conprises r ai(i PLACEMEN i hi um sal t

having the structural formula [err]
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I CLAIM:

1. A process for the preparation of 2,4,5-
tribromopyrrole-3-carbonitrile which comprises reacting a
vinamidinium salt having the structural formula

Ry Rs x-
( |

R, ¢CN R,

wherein
R, R;, Ry and R3 are each independently C;-Csalkyl, or
' when taken together, R and R; and Ry and R3 may

form a 5- or é-membered ring in which RR; and
RoR3 are represented by the structure:
-(CH2)4- or -(CHy)s-; and

X~ is an anion,

with a glycine ester having the structural formula

HyNCHCOoRy

wherein Ryg is C5-Csalkyl,

and a first base in the presence of a first solvent to
form a mixture comprising 4-cyanopyrrole-2-carboxylic
acid and a 4-cyanopyrrole—-2-carboxylate having the
structural formula

NC

/ \
CO,R,



wher ei n R .

together, R and [err and R3 may forma 5- g
which [err] m mi‘j“g esented by the struch REPLACRMENT SHEETer

[err] is an
wherein R4

solvent to forma m xture conprising 4-cyanopyrr
4- cyanopyrrol e- 2- carboxyl ate having the;gtructur

[err] and R3-are -each independently [err]al kyl, or when taken
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r] and
mjl a [err]
I st
Ictaqid and a

C|ne ester having th
is [err]alkyl and a first base in th

wherein Ry is as described above, hydrblyzing said
mixture with a second base in the presence of a second
solvent to form a 4-cyanopyrrole-2-carboxylic acid salt
and reacting said 4-cyanopyrrole-2-carboxylic acid salt
with a third base and a brominating agent in the presence
of a third solvent to form said 2,4,5-tribromopyrrole-3-
carbonitrile.

2. The process according to claim 1 wherein
the first base is selected from the group consisting of
an alkali metal Cj;-Cgalkoxide and an alkaline earth metal
Ci-Cgalkoxide, the second base is selected from the group
consisting of an alkali metal hydroxide and an alkaline
earth metal hydroxide, and the third base is selected
from the group consisting of an alkali metal hydroxide
and an alkaline earth metal hydroxide. '

3. The process according to claim 2 wherein:
the first base is sodium methoxide, the second base is
sodium hydroxide, and the third base is sodium hydroxide.

4. The process according to claim 1 wherein
the first solvent is selected from the group consisting
of N,N-dimethylformamide and a Cj;-Cgalcohol, the second
solvent is selected from the group consisting of water,
and a water miscible ether or mixtures thereof, and the
third solvent is selected from the group consisting of
water, and a water miscible ether or mixtures thereof.

5. The process according to claim 4 wherein
the first solvent is N,N-dimethylformamide, the second
solvent is selected from the group consisting of water,
dioxane and tetrahydrofuran or mixtures thereof, and the
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6. The process according to claim 1 wherein

the brominating agent is selected from the group

consisting of bromine, pyridinium bromide perbromide and

N-bromosuccinimide.

7. The process according to claim 1 wherein

R, R;, Ry and Rj are each independently C;-Cgalkyl; and
X~ is BF4™, Cl04~, HO3CCO5™ or Cl-.

8. The process according to claim 7 wherein

R, R;, Rz, Ry and Ry are each methyl; and
X~ is BF4~, Cl04~, HO,CCO,™ or Cl~.

9. The process according to claim 1 wherein

the glycine ester is present in the amount of about 1 to

5 molar equivalehts, the first base is present in the

amount of about 2 to 6 molar equivalents, the second base

is present in the amount of about 1 to 8 molar equiv-
alents, the third base is present in the amount of about

4 to 8 molar equivalents, and the brominating agent is
present in the amount of about 3 to 9 molar equivalents.

10. The process according to claim 1 wherein

the vinamidinium salt is reacted with the glycine ester

and the first base at a temperature of about 50°C to
140°C, the mixture is hydrolyzed with the second base at
‘a. temperature of about 25°C to 90°C, and the 4-cyano-
pyrrole-2-carboxylic acid salt is reacted with the third

base and the brominating agent at a temperature of about

0°C to 25°C.



sedi um hydr oxi de, and the third base is sodi um hydroxide. 4. The process
according to claim1l wherein the first el ected fromthe group
consi sting of N, N-dinethylformam dﬁgpmtEMENéml-]&EWc hol, the second sol vent
is selected fromthe group consi a mater m sci bl e et her
or m xtures thereof, and the thlrd S ele ted fromthe group
consi sting of mater, and a water m xtures thereof. 5.
The process according to claim4 i
N, N- di net hyl f or mam de, the secon
consi sting of water, dioxane and
t he -15-

solvent is selectied fromthe group

m xtures thereof, and

PROCESS FOR_THE PREPARATION OF
2,4,5-TRIBROMOPYRROLE~3=CARBONITRILE

ABSTRACT OF THE INVENTION
There is provided a process for the preparation

of 2,4,5-tribromopyrrole-3~carbonitrile. 2,4,5-Tribromo-
pyrrole-3-carbonitrile is useful as a molluscicidal
agent.



