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PROCESS FOR THE PREPARATION OF MOLLUSCICIDAIL

2:4,5-TRIBROMOPYRROLE~3=CARBONITRILE COMPOUNDS

ABSTRACT OF THE INVENTION
There is provided a method of preparation of

2,4,5~tribromopyrrole-3-carbonitrile compounds in a
single step from their 2~trihaloacetylpyvrrole-~4~-carbo-
nitrile precursors. The 2,4,5-tribromopyrrele-3-carbo-
nitrile compounds are useful as molluscicidal agents.
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PROCESS FOR THE PREPARATION OF MOLLUSCICIDAL
2:,4,5-TRIBROMOPYRROLE~3-CARBONITRILE COMPOUNDS

Pyrrole carbonitrile and nitropyrrole com-
pounds may be useful as acaricides, insecticides and
molluscicides. However, synthesis of pyrrole-3-carbo-
nitrile is difficult to achieve. Literature methods
such as that reported by A. M. van Leusen, et al,
Tetrahedran Letters 5337(1972) report vields of 10% or
less.

An alternative route teo obtain pyrrole-3-
carbonitrile is described by H. J. Anderson et al,
Canadian Journal of Chemistry, 59, 2673(1981) and
gynthetic Communications, 17, 401 (1987) and involves
the separate steps of hydrolysis of 2-tri-
chloroacetylpyrrole-4-carbonitrile to give 4-cyanopyr-
role-2~carboxylic acid, and conversion of the cardb-
oxylic acid to pyrrole-3-carbonitrile via a decarb-
oxylation procedure involving a copper chromite cata-
lyst in hot quinoline. However, this procedure may be
difficult to control and complilex in work~up on a
commercial scale.

It is an object of the present invention to
provide an efficient and easily controlled process for

the preparation of molluscicidal 2,4,5~tribromopyrrole-

3~carbonitrile compounds via a single step deacylative

bromination of the 2~trihaloacetylpyrrole-4-carboni-
trile precursors.
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The present invention relates to a process for the
preparation of molluscicidal 2,4,5-tribromo-pyrrole-3-

carbonitrile compounds of formula I

Br CN
> [\
B N Br
|
R
(1)

wherein R is hydrogen or C,-Cs alkyl.

Surprisingly it has been found that molluscicidal

10 compounds of formula I are prepared in good yield by an

efficient and controlled process via a single step deacylative

bromination of compounds of formula II

CN

15 L

(II>

wherein R is as described above and X is fluorine or chlorine.
Optionally, the compound of formula II wherein R 1s hydrogen 1is
deacylatively brominated and then alkylated with the

20 appropriate alkylating agent to give the corresponding

alkylated formula I compounds.

The present invention provides a process for the

preparation of a compound characterized by the structure:

NC Br
25 [\
Br;jz:;jik“Br
I

R
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wherein R is hydrogen or C;-Cs¢ alkyl which comprises reacting a

compound having the structure:

NC
\ :
BRGS
: ~ ~COXq
‘R

wherein R is hydrogen or C; to Cs¢ alkyl and X is fluorine or

chlorine with at least 5 molar equivalents of a base and at

least 2 molar equivalents of a brominating agent 1n the

10 presence of a solvent.

The present invention further provides a process ILor

the preparation of molluscicidal compounds of formula I

Br CN
/ \
. B N Br
]
15 R
(I
wherein R is hydrogen or C; to C¢ alkyl in a controlled and
efficient single step deacylative bromination of compounds of
formula II
20 N
0
L/ o\
>.<3C N
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...Ba_

wherein R is as described for formula I and X is fluorine or
bromine, wherein the process comprises reacting a formula II
pyrrole as described above with about 5 to 10 molar

equivalents, preferably about 6 molar equivalents, of a base

/'I ~ -:-rv---\-‘ Avﬂu-&-a—q HHF - ‘.! ‘L-\ -;—- -‘
Jivalents, preiferabiy aoccul 3 WCLAr

and about 2 to 4 moiar &g

U1

equivalents, of a brominating agent 1in the presence of a
solvent at a temperature less than 35°C, preferably in a range
of about 0° to 35°C, to form 2,4,5-tribromo-pyrrole-3-
carbonitrile compounds of formula I. The product formula I

10 compounds are isolated by dilution of the reaction mixture with
water, acidification of the diluted reaction mixture and
filtration of the formula I product or extraction of said

product with a suitable solvent.

Bases suitable for use in the process of the
15  invention are bases such as alkali metal hydroxides, alkali
metal carbonates, sodium acetate and pyridine. Preferred bases
include bases such as sodium hydroxide, sodium carbonate and
sodium acetate. Brominating agents such as bromine, pyridinium
bromide perbromide and N-bromosuccinimide may be employed. The
20 preferred brominating agent 1s bromine. Reaction solvents
suitable for use in the above-described process are water,

water and acetic acid, dioxane, tetrahydrofuran
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and combinations thereof. 1In the isolation procedure,
the acidification of the diluted reaction mixture is
achieved using mineral acids such as hydrochloric or
sulfuric acids, alkylcarboxylic acids such as acetic
acid, and the like. B8Suitable extraction solvents
include water immiscible solvents such as ethyl ace-
tate, methylene chloride, ether, toluene and the like.

Alternativaly,.compounds of formula I wherein
R is not hydrogen may be prepared by reacting compounds
of formula II wherein R is hydrogen with about 5 to 10,
preferably about 6, molar equivalents of a base and
about 2 to 4, preferably about 3 molar equivalents of a
brominating agent in the presence of a solvent to form
2,4,5-tribromopyrrole-3-carbonitrile, diluting and
acidifying the reaction mixture and isolating the
2,4,5~tribromo-3~carbonitrile by standard techniques
such as filtration or extraction with a suitable
solvent and reacting said product with an appropriate
alkylating agent such as a C,-C. alkyl halide in the
presence of alkali metal alkoxide to give the desired
formula I compound wherein R is not hydrogen.

The starting 2-haloacetylpyrrole-4-carbo-
nitrile compounds are well known in the art and are
prepared according to the methods described by P. E.
gonnet, Journal of Medicinal Chemistry, 1972, 15, pp
97-98 and C. E. Loader and H. J. Anderson, Canadian
Journal of Chemistry, 59, 2673 (1981).

In order to facilitate a further understand-
ing of the invention, the following examples are
presented to illustrate more specific details therseof.
The invention is not to be limited thereby except as
defined in the claims. NMR designates nuclear magnetic

resonance spectroscopy.
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BEXAMPLE 3}

Preparation of 2,4,5-tribremopyrrole~3-carbonitrile
£

rom 2-trichlorcacetylpyrrole~4~carbonitrile using 3
pquivalents of bromine and 6 equivalents of sodium
hydroxide

NC NC Br
NaQOH

[\ —s /[ \

N~ cocl; Bre Br N~ T Br
H H
A stirred solution of 2-trichloroacetylpyr-
role-3~carbonitrile (7.12 g, 0.03 mol) in dioxane is
treated with 50% NaOH (9.6 g, 0.12 mol NaOH) at 10°-
17°C and then treated dropwisge with bromine (14.4 g,

0.09% mol) at 10°to 20°c. The pH of the reaction

mixture is adjusted to 8.0-8.5 with an additional 0.06

mol of NaOH as a 50% agueous solution. The reaction
mixture is stirred at room temperature for i hour and

at 50°Cc for 1 hour, then coolaed te room temperature and
diluted with ice water and ether. The reaction mixture
is separated, the aqueous phase is cautiously acidified
with concentrated HCl and filtered. The solid filter
cake is washed with water and dried in vacuo to give

the title product as a brown solid, 8.0 g (81.1% yield)

identified by ‘g ana 13cwur.

"

™

-

-
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EXAMPLE 2
Preparation of 2.4,5~tribromopyrrole~3-carbonitrile
from 2-trifluoroacetylpyrrole~4~carbonitrile usin

bromine and sodium hydroxide

NC NC Br
NaOH
[\ — / \
\~ CoFy  Breo Br N~ Br
H H

A stirred solution of 2-trifluoroacetylpyr-
role-3-carbonitrile (0.94 g, 5.0 mol) in dioxane is
treated with 50% NaOH (1.2 g, 15 mmol) at room tempera-
ture then treated dropwise with bromine (1.6 g, 10
mmol) (exotherm to 60°C). The reaction mixture is
treated with additional 50% NaOH solution to a slightly
alkaline pH, stirred at room temperature for 5 hours,
diluted with water, acidified with aqueous HC1l and
extracted with ether. The combined ether extracts are

washed with water, dried over Mgs80O, and concentrated in

4

vacuo to give a yellow solid residue. The residue is

recrystallized from ethyl acetate/hexane to give the
title product as a yellow solid, 0.78 g (47.4%) identi-

fied by 13 and 130NMR.

Using the above procedure and employing 3
equivalents of bromine and 4 egquivalents of NaOH,
2,4,5~tribromopyrrole-3=¢carbonitrile is obtained as a
Yellow solid in 37.2% yield after recrystallization.
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BXAMPLE 3
Preparation of 2,4.5-tribromopyrrole-3-carbonitrile
from 2-trifluorcacetylpyrrole~4~-carbonitrile using 2
squivalents of bromine and 2

hydroxide

equivalents of sodium

NC N

C Br
NaOH
U= ¢
COCF, Bra Br N~ Br
H

N
H

A solution of 2-trifluorocacetylpyrrole-4-
carbonitrile (1.88 g, 0.01 mol) in dAioxane at 10°¢ is
treated with 50% agqueous NaOH (1.6 g, 0.02 mol NaOH),

5 stirred for 15 minutes, treated dropwise with bromine
(3.2 g, 0.02 mol) at 1o°~15°c, stirred for 2 hours at
10°C and diluted with water and ethyl acetate. The
phases are separated and the organic phase is washed
with water and saturated NacCl solution, dried over

10 Mgso4 and concentrated in vacuo to give a residue. The
residue is slurried in ether to give the title product

as a white solid, 1.18 g (35.9%) identified by *H and

13 oNMR.

EXAMPLE 4
5=t ribromopyrro]l

Preparation of 2.4,

a-3=-carbonitrile
rom 2-trifluorocacetylpyrrole~4-carbonitrile usinag

ridinium breomide perbromide

NC NC Br
o * HBr

15 7\ + | — /[ \

N . Br Br Br

LrZ
3
-
.
B
Y
i
.
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A solution of 2-trifluorocacetylpyrrole-4-
carbonitrile (1.88 g, 0.01 mol) in tetrahydrofuran is
treated portion wise with pyridinium bromide per-
bromide (6.4 g, 0.02 mol) at 1o°c, stirred at room
temperature for 2 1/2 hours, poured into ice water anad
the resultant mixture is extracted with ethyl acetate.
The ethyl acetate extracts are combined, washed seguen-
tially with water, saturated sodium bicarbonate solu-
tion and brine, dried (Mgso4) and concentrated in wvacuo
to give a pink solid residue. The residue is tri-
turated under ether and filtered to give the title
compound as a white solid, 0.84 g (25.5%).

EXAMPLE 5
Preparation of 2.4,5-tribromo-l-methylpyrrelae-3-carbo-
nitrile from 2-trichloroacetyl-i-methylpyrrole~4-carbo-
nitrile using 3.2 equivalents of bromine and 8.0

Qggivaients Oof NaOH

NC NC Br
NaQH
/ \ — /[ \
y~ cociy  Bre Br T Br
|
CH, CH,

A solution of 2-trichloroacetyl-i-methylpyr-
role-4-carbonitrile (3.0 g, 0.012 mol) in dioxane is
treated dropwise at 5° to 14°C with a cold solution of
50% sodium hydroxide (7.83 g, 0.095 mol NaOH) plus
water and bromine (6.30 g, 9.038 mol), stirred at room
temperature for 1 hour, diluted with water, acidified
with dilute HCl and extracted with ethyl acetate. The
ethyl acetate extracts are combined, washed seguential-
ly with water, aqueous sodium metabisulfite, water and
brine, dried (ugso4) and concentrated in vacuo to give
a white solid residue. The residue is recrystallized
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from ethyl acetate/hexanes to yield the title product
as a crystalline white solid, 2.8 g (68.6%), mp 150°-
151°C, identified by lHNMR.

EXAMPLE 6

Preparation of 2,4,5~tribromo~i-methylpyvrrole-3-carbo~-
pitrile from 2.4,5~-tribromo role—-3~carbonitrile

Br CN gr CN
.Br N Br Br N Br
" .

CH,

A solution of 2,4,5~-tribromopyrrole-3-carbo-
nitrile (103.5 g, 0.315 mol) in anhydrous tetrahydro-
furan i1s treated porticonwise with potassium t~butoxide
(42.4 g, 0.378 mol) at < 40°C, stirred at ambient
temperatures for 30 minutes, treated dropwise with
methyl iodide (67.0 g, 0.472 mol) over a 30 minute
period, stirred at room temperature for 2 hours and
concentrated in vacue. The reaction concentrate is
diluted with ethyl acetate and water. The phases are
separated, the aqueous phase is further extracted with
ethyl acetate. The organic phases are combined, washed
sequentially with water, 5% NaOH solution, water and
brine, concentrated and triturated with hexanes to
afford a solid. The so0lid is recrystallized from ethyl

acetate to give a white solid, mp 150.5°-152.0%,
identified by 1H and 13CNHR.




CA 02031578 2001-02-02

74058-27

CLATIMS

1. A process for the preparation of a compound

characterized by the structure:

NC Br

/

wherein R is hydrogen or C;-Cgs alkyl which comprises reacting a

10 compound having the structure:

NC

[l \\

N~ COX,
|
R
15
wherein R 1s hydrogen or C; to Cs alkyl and X is fluorine or
chlorine with at least 5 molar equivalents of a base and at
least 2 molar equivalents of a brominating agent in the
presence of a scolvent.
20 2. The process according to Claim 1, wherein the base is

selected from the group consisting of alkali metal hydroxides,

alkali metal carbonates, pyridine and sodium acetate.

3. The process according to Claim 1 or 2, wherein the
brominating agent 1s selected from the group consisting of

25 Dbromine, pyridinlum dromlde perbromlide and N-bromosuccinimide.
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4 The process according to any one of Claims 1 to 3,
wherein the reaction solvent is selected from the group
consisting of water, water and lower alkyl carboxylic acid,

tetrahydrofuran, dioxane and combinations thereof.

5. The process according to any one of Cialms 1 TO 4,
wherein the base 1is present in the amount of 5 to 10 molar
equivalents and the brominating agent is present in the amount

of 2 to 4 molar equivalents.

6 . The process according to any one of Claims 1 to 5,
wherein the base is an alkali metal hydroxide and 1s present at
6§ to 8 molar equivalents and the brominating agent 1s bromine

and is present at 3.0 to 3.5 molar equivalents.

7. The process according to any one of Claims 1 to 6,

wherein R 1s hydrogen or methyl.
8 . The process according to Claim 7 wherein R 1s methyl.

9 . The process according to any one of Claims 1 to 8§,

wherein the temperature of the reaction is less than 35°C.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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