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WO 2005/097743 PCT/US2005/010468

SYNTHESIS OF PYRROLE-2-CARBONITRILES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Application No. 60/557,807, filed on
March 30, 2004, the disclosure of which is incorporated by reference herein in its entireties.
This application carresponds to U.S. Application No. __° filed on March 22, 2005.

FIELD OF THE INVENTION

[0002] The present invention is in the field of synthesis and isolation of pyrrole-2-
carbonitriles such as 1-methylpyrole-2-carbonitrile.

BACKGROUND OF THE INVENTION

[0003] Pymole-2-carbonitriles are useful as intermediates in the production of chemical
compounds, including pharmacentical and insecticide compositions. See, fir example, U.S.
Patent Nos. 6,492,402 (directed to thrombin inhibitors) and 5,204,332 (directed to pyrrole
carbonitrile insecticidal, acaricidal and molluscicidal agents).

[0004] Bamett, et al., J. Can. Chem. 1980, 58, 409, teaches a synthetic process for 1-
methylpyrrole-2-carbonitrile involving the reaction of 1-methylpyrrole with chlorosulfonyl
isocyanate in dichloromethane in a first step. In Barnett’s process, the product of the first step
was reacted with DMF, and the reaction mixture was then poured into ice-cold 4M HCL
Following product workup and vacuum distillation, 1-methylpyrrole-2-carbonitile was said to be
obtained in 58% yield.

[0005] Other synthetic methods for 1-methylpyrrole-2-carbonitrile from 1-
methylpyrrole are said to include reaction with methanolic cyanide solution under anoidic

-1-
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oxidatien conditiens {f Ant Cllem. Sec. 1977, 99, 6111), reaction with excess 1,4-

dicyanobenzene as a photosensitizer in the presence of methanolic cyanide solution (J. Chen.
Soc., Chem. Commun. 1978, 1108), reaction of trimethylgilyl cyanide in a tetraphenylphorphine-
sensitized photooxidation at -70 °C (J. Am. Chem. Soc. 1985, 107, 5279), and reaction with
freshly prepared PhyP(SCN). at 40 °C (J. Chem. Soc., Perkin Trans. 11980, 1132). Another
synthetic process starts with 2-pyrrolecarboxaldehyde (Can. J. Chem. 1959, 37, 2053 and J.
Chem. Soc., Chem. Commun. 1972, 1226). Yet another process uses 2-pyrmrolecerboxaldehyde as
the starting material (J. Prakt. Chem. 1994, 336, 467 and Tetrahedron Lett. 1993, 34, 141). Such
processes often require tedious aqueous workup and repetitive extractions with ether, methylene
chloride, or some other suitable solvent. Some procedures require the use of chromatogrephy in
the isolation/purification step.

SUMMARY OF THE INVENTION

[0006] In some aspects, the instant invention concerns a process for the production of
Ppyrrole-2-carbonitriles such as 1-methyipyrrole-2-carbonitrile. A pyrrole is reacted with
chlorosulfonyl isocyanate in the presence of a solvent that is substamtially unreactive with
chlorosulfonyl isocyanate and contacting the resulting product with a molar excess (preferably at
least about 2.0 molar equivalents) of an N,N-dialkylformamide. This product is then contacted
with a molar excess (preferably at least about 2.0 molar equivalents) of an organic base to
produce a precipitate and a solution phase. The precipitate is then separated from the solution
phase and the corresponding pyrrole-2-carbonitrile is isolated from the resulting solution phase.
In some embodiments, water is added to the solution phase prior to isolating the pyrrole-2-
carbonitrile. In certain embodiments, the pyrrole-2-carbonitrile is isolated by distillation.

[0007] Insome embodiments, the solvent is toluene or acetonitrile. In certain of these
embodiments, it is preferred that the solvent comprises toluene.

[0008] In other preferred embodiments, the N,N-dialkylformamide is N,N-
dimethylformamide (DMF). ' '

[0009] In certain embodiments, the base is a tertiary amine or an aromatic amine. In
some preferred embodiments, the base is triethylamine.

[0010] In yet other embodiments, reaction of the pyrrole and the chlorosulfonyl
isocyanate is performed at a temperature at or below about 0 °C. In certain embodiments 0.1 to
0.4 molar equivalents of water per equivalent of the solvent is added to effect dilution. In certain
preferred embodiments, the isolated solution phase is concentrated prior to its subsequent
dilution and distillation.

-2-
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[0011] &n ofiwer aspeots, the invention also concemns products that are made by the

processes of the instent invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0012] The instant invention relates to methods of producing pyrrole-2-carbonitriles,
particularly 1-methylpyrrole-2-carbonitrile and preferably with improved isolated yields. In
preferred embodiments, the methods of the invention involve reacting a pyrrole such as 1-
methylpyrrole with chlorosulfonyl isocyanate. In certain embodiments, the molar ratio of
pyrrole to chlorosulfonyl isocyanate is from about 0.9:1 to about 1.1:1, preferably approximately
1:1. Itis also preferred that the reaction be preformed at or below about 0 °C. The product of
this reaction is then contacted with N,N-dialkylformamide, followed by the addition of an
orgauic base.

[0013] The synthesis of 1-methylpyrrole-2-carbonitrile from 1-methylpyrrole is
illustrated in Scheme L :

Scheme I
o\\ .
= R
— + A
@ «y, Y
1-methyipymrole chlorosulfonyl isocyanate
i) DMF
i) triefrylami

E>_a
1-mefiyipyrrole-2-carbonitrile
[0014] Although we do not intend to be bound by any particular theory or mechaniam

of operation, the N,N-dialkylformamide (such as N,N-dimethylformamide (DMF)) is believed to
-3-
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gserve as & catalyst for the reaction. ¥ is preferred that fwo equivalents of DMF be used in the

instant process. During the reaction, DMF-HC] and DMF-SO, complexes are believed to be
formed. By using a molar excess of DMF (preferably at least two equivalents), it is believed that
one can avoid emission of the gaseous by-products HCl and SOs.

[0015] Alkyl groups in N,N-dialkylformamides include aliphatic hydrocarbon chains
having one to six, preferably one to four, and more preferably one to three carbon atoms, and
includes, but is not limited to, straight and branched chains such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neo-pentyl, n-hexyl, and
isohexyl. N,N-dialkylformsmides also include cyclic compositions, e.g., where the cyclic group
can have 5-7 ring members, such as six including N-formylpiperidne and N-formylmorpholine.

[0016] Organic bases useful in the instant invention include, but are not limited to,
tertiary amines and aromatic amines. Tertiary amines include, but are not limited to,
trimethylamine, triethylamine, tripropylamine, 1-methylpiperidine, 1,4-dimethylpiperazine, and

* N,N-diisopropylethylamine (Hunig's Base). Aromatic amines include, but are not limited to,
pyridine, 2-picoline, 2,6-hutidine, quinoline, 5,6,7,8-tetrahydroquinoline, Tn some embodiments,
triethylamine is preferred.

[0017] Solvents useful in the instamt invention are those that are substantially
urreactive with chlorosulfonyl isocyanate. These solvents include aliphatic hydrocarbons (such
as heptane), aromatic hydrocarbons (such as toluene), chlorinated hydrocarbons (such as
methylene chloride), chlorobenzene, dialkyl ethers (such as diisopropyl ether) and alkyl nitriles
(such as acetonitrile). In some embodiments, toluene or acetonitrile are preferred. In other
embodiments, toluene is preferred.

[0018] The pyrrole moiety is generally sensitive to acids and will form tar in their
presence. In the instant process, the use of 2 molar excess of a base such as triethylamine (Et;N)
(preferably at least two equivalents), is believed to effect precipitation of a relatively pure, solid
salt (e.g., EtsN-SO;) that can be removed by filtration. The filtrate (containing, e.g., Et;N-HCI)
can be worked up by aqueous extraction. Applicants have found that the triethylamine treatment
increased the 31-41 % yield reported by Barnett, et al., J. Can. Chem. 1980, 58, 409 to 65-76%.

[0019] Applicants have found that although one can distill the solution phase that is
isolated following treatment with the organic base, in some emnbodiments, it is preferred to first
add at least some water thereto, particularly when the distillation is performed at atmospheric
pressure. While not wanting to be bound by theory, it is believed the addition of water breaks,
for example, the toluene-nitrile complex. The addition of water has been found to allow
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separation of tdluene Hom the product at a temperature of less than 85 °C. In certain
embodimenis, 0.1 to 0.4 molar equivalent of water per equivalent of solvent is used.

[0020] This invention can be firrther illustrated by the following examples of the
preferred embodiments thereof, although it will be understood that these examples are included
only for illustration and comparison to the existing art, and are not intended to limit the scope of
the invention unless specifically indicated.

Example 1

[0021] A 5 liter flask was charged with acetonitrile (2.0 L) and 1-methylpyrrole (83 g,
3.5 mol). Chlorosulfonyl isocyanate (495 g, 3.5 mol) was added dropwise maintaining so as to
maintain the reaction temperature at -6 to 0 °C. It should be noted that chlorosulfonyl isocyanate
is corrosive and reacts violently with water. After stirring for 15 min., N,N-dimethylformamide
(DMF, 511 g, 7.0 mol) was added at -4 to 0 °C followed by triethylamine (707 g, 7.0 mol) and

A

the stirring was continued at 10 °C. The resulting white precipitate was filtered and washed with -

acetonitrile (200 mL). The filirate was concentrated under reduced pressure. Water (4.0 L) was
addedhﬂnemuidue,phuuwmwpqrﬂedmdtheaqwmemexmwdwﬂhethyl
acetate (2 x 200 mL). The combined organic phases were washed with brine (3 x 500 mL). The
organic phase was concentrated under vacuum and the residue was distilled using a Vigreux
column at approximately 4 mm Hg/ 70 + 10 °C to give 1-methylpyrrole-2-carbonitrile (282 g,
76% yield). '

Example 2

[0022] Starting with 47.0 g of 1-methylpyrrole, the reaction wag conducted in a manner
generally analogous to Example 1 except that the acetonitrile was replaced with toluene, After
addition of chlorosulfonyl isocyanate, two layers were formed. Upon cooling to 0 to 5 °C, the
bottom layer solidified. The hygroscopic solids were collected by filtration and washed with
toluene. Concentration of the filirates gave 325 mL of a toluene solution containing (as
determined by 1H NMR) 0.55 mol of 1-methylpyrmrole-2-carbonitrile (58.3 g, 95 % yield).

Example 3

[0023] A crude solution of 1-methylpyrrole-2-carbonitrile in toluene, produced as in
Example 2, was washed with brine containing sodium hydroxide to remove traces of acids. The
separated organic layer (673 g) was atmospherically distilled (head temperature 110-115 °C) to
remove the bulk of the toluene. Water was added (255 mL total) and the distillation was

-5-
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continued untl the hoad tampersture started to increase to above 86 °C. The pot residue (290 g), L

containing some water, was fractionally distilled under reduced pressure to give 1-
methylpyoole-2-carbonitrile (217 g).

[0024] All patents, patent applications, and other publications that appear in this
application are incorporated herein in their entirety.
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What is Claimed:

1. A process for preparing apy.nole-z-ca:boniu'ile comprising:

(8)  reacting a pyrrole with chlorosulfonyl isocyanate in the presence of a solvent;

(b)  contacting the product of step (a) with a molar excess of an N,N-
dialkylformamide;

(c) contacting the product of step (b) with a molar excess of an orgenic base resulting
in the production of a precipitate and a solation phase;

(d) separating the precipitate from the solution phase; and

(e) isolating 8 pyrrole-2-carbonitrile from the solution phase of step (d).

2, The pracess of claim 1 wherein at least about 2.0 molar equivalents of an N,N-
dialkylformamide are used in step (b).

3. The process of claim 1 wherein said organic base is a tertiary amine or an aromatic

amine,

4, The process of claim 3 wherein at least 2.0 molar equivalents of a tertiary amine or
aromatic amine are used in step (c).

5. A process according to any one of claims 1 to 4 wherein the pyrrole-2-carbonitrile is
isolated by distillation.

6. A process according to any one of claims 1 to 5 wherein the pyrrole is 1-methylpyrrole.

7. A process according to any one of claims 1 to 6 wherein the solvent is toluene or
acetonitrile.

8. A process acconding to any one of claims 1 to 6 wherein the solvent is toluene.

9. A process according to any one of claims 3 to 8 wherein the tertiary amine is
triethylamine.

10. ApmceauccérdinghmyomofclﬁmsStoSwhadnﬂmmmaﬁcmineispyﬁdinm

-7.
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11. A process according to any ons of claims 1 to 10 wherein the N,N-dialkylformamide is
N,N-dimethylformamide, N-formylpiperidine or N-formylmorpholine.

12. A process according to any one of claims 1 to 10 wherein the N,N-dialkylformnamide is
N,N-dimethylformamide.

13. A process according to any one of claims 1 to 12 wherein the molar ratio of the pyrrole to
chlorosulfonyl isocyanate is from 0.9:1 to 1.1:1.

14. A process according to claim 5 wherein water is added to the solution phase prior to
distilling the pyrmole-2-carbonitrile from the sohstion phase of step (d).

15. A process according to claim 14 wherein 0.1 to 0.4 molar equivalent of water per
equivalent of solvent is utilized.

16. A process according to claim 15 wherein the solution phase of step (d) is concentrated
prioe to the addition of water in step (¢).

17. A process according to any one of claims 1 to 16 wherein step (a) is performed at a
temperature at or below about 0 °C.

18. A product that is produced by the process of any one of claims 1 t0 17.

o
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SINTESIS DE PIRROL-2-CARBONITRILOS
REFERENCIA CRUZADA CON SOLICITUDES RELACIONADAS

[0001] Esta solicitud reivindica prioridad de 1la
Solicitud Estadounidense No. 60/557.807, presentada el 30 de
marzo de 2004, cuyo contenido se incorpora aqui como
referencia en su totalidad. Esta solicitud corresponde a la

Solicitud Estadounidense No. presentada el 22

de marzo de 2005.

CAMPO DE LA INVERCION

[0002] La presente invencién pertenece al campo de la
sintesis y aislamiento de pirrol-2-carbonitrilos tal como el

l-metilpirrol-2-carbonitrilo.

ANTECEDENTES DE LA INVENCION

[0003] Los pirrol-2-carbonitrilos son ttiles como
intermedios en la produccién de compuestos quimicos,
incluyendo composiciones farmacéuticas y insecticidas. Ver,
por ejemplo, las patentes estadounidenses Nos. 6.492.402
(dirigida a inhibidores de trombina) y 5.204.332 (dirigida a
agentes insecticidas, acaricidas y molucicidas de pirrol

carbonitrilo).

[0004] Barnett, et al., J. Can. Chem. 1980, 58, 409,

ensefla un proceso sintético para el l-metilpirrol-2-
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carbonitrilo que involucra la reaccién de l-metilpirrol con
isocianato de clorosulfonilo en diclorometano en una primera
etapa. En el proceso de Barnett, el producto de la primera
etapa se hace reaccionar con DMF, y la mezcla de réaccién es
entonces vertida en HCl al 4M enfriado con hielo. Luego de
trabajar el producto y destilacién en vacio, se dice que se
obtuvo l-metilpirrol-2-carbonitrilo con un rendimiento de

58%.

[0005] Otros métodos sintéticos para obtener el 1-
metilpirrol-2-carbonitrilo a partir de l-metilpirrol se dice
que incluyen la reaccidn con sclucién de cianuro metanédlico
bajo condiciones de oxidacién anoidica (J. Am. Chem. Soc.
1977, 99, 6111), reaccién con 1,4-dicianobencenc como un
fotosensibilizador en la presencia de la solucibén de cianuro
metandélico (J. Chem. Soc., Chem. Commun. 1978, 1108),
reaccién con cianuro de trimetilsililo en una fotooxidacidn
sensibilizada con tetrafenilforfina a -70° C (J. Am. Chenm.
Soc. 1985, 107, 5279), y la reaccién con Ph3P(SCN)2 preparado
fresco a -40° C (J. Chem. Soc., Perkin Trans. I 1980,
1132). Otro proceso sintético inicia con 2-
pirrolcarboxaldehido (can. J. Chem. 1959, 37, 2053 y J.

Chem. Soc., Chem. Commun. 1972, 1226). Todavia otro proceso
usa 2-pirrolcarboxaldehido como material de partida (J.
Prakt. Chem. 1994, 336, 467 y Tetrahedron Lett. 1993, 34,
141). Tales procesos requieren frecuentemente un trabajo
acuoso tedioso y extracciones repetitivas con éter, cloruro

de metileno, u otros disolventes adecuados. Algunos
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procedimientos requieren el uso de cromatografia en la etapa

de aislamiento/purificacién.
RESUMEN DE LA INVENCION

[0006] En algunos aspectos, la presente invencién se
relaciona con un proceso para la produccién de pirrol-2-
carbonitrilos tal como el l-metilpirrol-2-carbonitrile. Un
pirrol se hace reaccionar con isocianato de clorosulfonilo en
la presencia de un disolvente que sustancialmente no
reacciona con el isocianato de clorosulfonilo y se pone en
contacto el producto resultante con un exceso molar
(preferiblemente por lo menos 2 equivalentes molares) de una
N,N-dialkilformamida. Este producto se pone entonces en
contacto con un exceso molar (preferiblemente por lo menos 2
equivalentes molares) de una base organica para producir un
precipitado y una fase de solucién. El precipitado es
entonces separado de la fase de solucién y el pirrol-2-
carbonitrilo correspondiente es aislado de la fase de
solucibén resultante. En algunas modalidades, se agrega agua ;
la fase d solucién antes de aislar el pirrol-2-carbonitrilo.
En ciertas modalidades, pirrol-2-carbonitrilo es aislado por

destilacién.

[0007] En algunas modalidades, el disolvente es
tolueno o acetonitrilo. En algunas de estas modalidades, lo

preferido es que el disolvente comprenda tolueno.



esca ['K
[0008] En otras modalidades preferidas, el N,N-

dialkilformamida es N,N-dimetilformamida ([DMF).

[0009] En ciertas modalidades, la base es una amina
terciaria o una amina aromdtica. En algunas modalidades

preferidas, la base es trietilamina.

[0010] En todavia otras modalidades, la reaccién del
pirrel y el isocianato de clorosulfonilo se lleva a cabo a
una temperatura de o por debajo de 0° C. En ciertas
modalidades se agrega 0,1 a 0,4 equivalentes molares de agua
por equivalente del disolvente para eféctuar la dilucién. En
ciertas modalidades preferidas, la fase de solucidn aislada
es concentrada antes de su subsiquiente dilucién y

destilaciébn.

[0011] En otros aspectos, la invencién también se
relaciona con productos fabricados por medio de los procesos

de la presente invencién.
DESCRIPCION DETALLADA DE LAS MODALIDADES ILUSTRATIVAS

[0012] La presente invencién se relaciona con
procesos para la produccién de pirrol-2-carbonitrilos tales
como l-metilpirrol-2-carbonitrilo y preferiblemente con
rendimientos aislados mejorados. En las modalidades
preferidas, los métodos de la invencién involucran hacer
reaccionar un pirrol tal como l-metilpirrol con isocianato de

clorosulfonilo. En ciertas modalidades la proporciédn molar
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del pirrol respecto del isocianato de clorosulfonilo esté&
entre cerca de 0,9:1 a cerca de 1,1:1, preferiblemente
aproximadamente 1:1, También se prefiere que la reaccién se
lleve a cabo a o por debajo de 0® C. El producto de esta
reaccidn se pone entonces en contacto con N,N-
dialkilformamida, seguido por la adicién de una base

organica.

[0013] La sintesis de l-metilpirrol-2-carbonitrilo a

partir de l-metilpirrol se ilustra en el esquema I.

Esquemall
+ \
C
1-metilpirrol isocianato de clorosulfonilo
{) DMF
H)trietilamina

1-meﬁ|pirro|-2"-carbonitrilo

[0014] Aunque nc queremeos apegarnos a ninguna teoria
en particular o mecanismo de operacidén, la N,N-
dialkilformamida (tal como N,N-dimetilformamida (DMF)) se

cree que sirve comoc un catalizador para la reaccidn. Se



prefiere usar dos equivalentes de DMF en el presente proceso.
Durante la reaccidn, se cree que se forman complejos de
DMF.HCl y DMF.SO3. Al usar un exceso molar de DMF
(preferiblemente por lo menos dos equivalentes), se cree que
se puede evitar la emisidén de productos intermedios gaseosos

de HCl y S50;.

[0015] Los grupos alquilo en las N,N-
dialkilformamidas incluyen cadenas alifaticas de
hidrocarbonos que tienen de uno a seis, preferiblemente de
uno a cuatro, y més preferiblemente de uno a tres a4tomos de
carbono, e incluye, sin limitarse, cadenas rectas y
ramificadas tales como metilo, etilo, n-propilo, isopropilo,
n-butilo, isobutilo, sec-butilo, t-butilo, n-pentilo,
isopentilo, neo-pentilo, n-hexilo, e isohexilo. Las N,N-
dialkilformamidas también incluyen composiciones ciclicas,
por ejemplo, en donde el grupo ciclico puede tener 5 a 7
miembros de anillo, tal como seis incluyendo N-

formilpiperidina y N-formilmorfolina.

[0016] Las bases orgdnicas Gtiles en la presente
invencién incluyen, sin limitarse, aminas terciarias y aminas
aromdticas. Las aminas terciarias incluyen, sin limitarse,
trimetilamina, trietilamina, tripropilamina, 1-
metilpiperidina, 1,4-dimetilpiperazina, y N,N-
diisopropiletilamina (Base de Hunig). Las aminas aromaticas
incluyen, sin limitarse a, piridina, 2-picolina,2,6-lutidina,
quinolina, 5,6,7,8-tetrahidroquinolina. En algunas

modalidades, se prefiere la trietilamina.
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[0017] Los disolventes ilGtiles en la presente
invencién son aquellos que sustancialmente no reaccionan con
el isocianato de clorosulfonilo. Estos disolventes incluyen
hidrocarburos alifaticos (tal como el heptano), hidrocarburos
aromdticos (tal como el tolueno), hidrocarburos clorados (tal
como cloruro de metileno), clorobenceno, dialquil éteres (tal
como diisopropil éter) y alquilnitrilos (tal como
acetonitrilo). En algunas modalidades, se prefiere el tolueno
y el acetonitrilo. En otras modalidades, el tolueno es el

preferido.

[0018] La parte pirrol es generalmente sensible a los
dcidos y formard alquitrdn en su presencia. En el presente
proceso, el uso de un exceso molar de una base tal como
trietilamina (EtsN) (preferiblemente por lo menos 2
equivalentes), se cree que efectla la precipitacién de una
sal sdélida relativamente pura {por ejemplo, Et3N- S0O;) la cual
puede removerse por filtracidén. El filtrado (que contiene,
por ejemplo, EtsN- HCl) puede ser trabajado por extraccién
acuosa. Los solicitantes han encontrado que el tratamiento
con trietilamina incrementd el rendimiento de 31 a 41 %
reportado por Barnett, et al., J. Can. Chem. 1980, 58, 409 a

65-76 %.

[0019] Los solicitantes han encontrado que aunque uno
puede destilar la fase de solucidén que es aislada luego del
tratamiento con la base organica, en algunas modalidades, se

prefiere agregar primero algo de agua a esta, particularmente
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cuando la destilacién es llevada a cabo a presién
atmosférica. Aunque no se desea amarrase a una teoria, se
cree que la adiciédn de agua rompe, por ejemplo, el complejo
tolueno-nitrilo. Se ha encontrado que la adicién de aqua
permite la separacién del tolueno del producto a una
temperatura menor a 85 ° C. En ciertas modalidades, se ha
usado 0,1 a 0,4 equivalentes molares de agua por equivalente

del disolvente.

[0020] Esta invencién serd ilustrada adicionalmente
por los siquientes ejemplos de las modalidades preferidas de
la misma, aunque debe entenderse gque estos ejemplos se
incluyen solo como ilustracién y comparacidén respecto del
estado de la técnica, y no tienen el propésito de limitar el
alcance de la invencidédn a menos que especificamente se

indique.

Ejemplo 1

[0021) Un frasco de 5 L fue cargado con
acetonitrilo (2.0 L} y l-metilpirrol (83g, 3,5 moles). Se
agregd isocianato de clorosulfonilo {(495g, 3,5 moles) gota a
gota para mantener la temperatura de reaccidén en -6 ° C. Debe
notarse que el isocianato de clorosulfonilo es corrosivo y
reacciona violentamente con el agua. Después de agitar
durante 15 minutos, se agregd N,N-dimetilformamida (DMF,
522g, 7,0 moles) entre -4° C a 0° C sequido por trietilamina
(707g, 7,0 moles) y se continué la agitacién a 100° C. El

precipitado blanco resultante fue filtrado y lavado con

7/\
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acetonitrilo (200 mL). El1 filtrado fue concentrado bajo
presién reducida. Se agregd agqua (4,0 L) al residuo, las
fases fueron separadas y la fase acuosa fue extraida con
acetato de etilo (2 x 200 mL). Las fases orgéanicas coﬁbinadas
fueron lavadas con salmuera (3 x 500 mL). La fase orgdnica
fue concentrada bajo vacio y el residuo fue destilado usando
una columna Vigreux en aproximadamente 4 mm Hg/70 = 10 0° C
para dar l-metilpirrol-2-carbonitrilo (282qg, 76% de

rendimiento).

Ejemplo 2

[0022] Iniciando con 47,09 de l-metilpirrol, 1la
reaccion se condujo de una manera generalmente andloga al
ejemplo 1 excepto porque el acetonitrilo se reemplazd por
tolueno. Después de la adicién de isocianato de
clorosulfonilo, se formaron dos capas. Luego de enfriar entre
0 ab5 °®C, la capa inferior se solidificé. Se recolectaron
los sélidos higroscédpicos por filtracién y se lavaron con
tolueno. La concentracién de los filtrados dio 325 mL de una
solucidén de tolueno que contiene (segin se determiné por 1H
NMR) 0,55 moles de l-metilpirrol-2-carbonitrilo (58,3 g,

rendimiento 95%).

Ejemplo 3

[0023] Una solucién cruda de l-metilpirrol-2-
carbonitrilo en tolueno, producida segin el ejemplo 2, fue

lavada con salmuera que contenia hidréxido de sodio para

10
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remover la trazas de acidos. La capa organica separada (673g)
fue destilada atmosféricamente (cabeza de temperatura 110 a
115 ° C) para remover la masa de tolueno. Se agregd agua (225
mL total) y la destilacién continud hasta que la cabeza de
temperatura empezdé a incrementarse por encima de 86 ° C. El
residuo del pote (290 g), que contenia algo de agua, fue
destilado fraccionadamente bajo presién reducida para dar 1-

metilpirrol-2-carbonitrilo (217 g).
[0024] Todas las patentes, solicitudes de patente, y

otras publicaciones que aparecen mencionadas en esta

solicitud son incorporadas a esta en su totalidad.
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Lo qua sa reivindioa es:

1.

Un proceso para preparar un pirrol-2-carbonitrilo que

comprende:

(a) Hacer reaccionar un pirrol con isocianato de
clorosulfonilo en la presencia de un disolvente:;
(b) Poner en contacto el producto de la etapa (a)
con un exceso molar de una N,N-dialkilformamida;

(c) Poner en contacto el producto de la etapa (b)
con un exceso molar de una base orgdnica resultando

en la produccidn de un precipitado y una fase de

soluciédn;

(d) Separar el precipitado de la fase de solucién;
y

(e} Aislar un pirrol-2-carbonitrilo de la fase de

sclucién de la etapa {d).

Un proceso de la reivindicacién 1 en donde por lo
menos cerca de 2 equivalentes molares de una N,N-
dialkilformamida son usados en la etapa (b).

Un proceso de la reivindicacién 1 en donde dicha base
organica es una amina terciaria o una amina
aromatica.

El proceso de la reivindicacidén 3 en donde por lo
menos cerca de 2 equivalentes molares de una amina
terciaria o una amina aromatica son usados en la

etapa (c).

12



10.

11.

12.

13.

Un procesc de acuerdo con

reivindicaciones 1 a 4 en

e Gulye

una cualquiera de las 1D

donde el pirrol-2-

carbonitrilo es aislado por destilacién.

Un proceso de acuerdo con
reivindicaciones 1 a 5 en
metilpirrol.

Un proceso de acuerdo con
reivindicaciones 1 a 6 en
tolueno o acetonitrilo.
Un proceso de acuerdo con
reivindicaciones 1 a 6 en
tolueno.

Un proceso de acuerdo con
reivindicaciones 3 a 8 en
trietilamina.

Un proceso de acuerdo con
reivindicaciones 3 a 8 en
piridina.

Un proceso de acuerdo con

una cualquiera de las

donde el pirrol es 1-

una cualquiera de las

donde el disolvente es

una cualquiera de las

donde el disolvente es

una cualquiera de las

donde la amina terciaria es

una cualquiera de las

donde la amina aromatica es

una cualquiera de las

reivindicaciones 1 a 10 en donde la N,N-

dialkilformamida es N,N~dimetilformamida, N-

formilpiperidina y N-formilmorfolina.

Un proceso de acuerdo con

una cualquiera de las

reivindicaciones 1 a 10 en donde la N,N-

dialkilformamida es N,N-dimetilformamida.

Un proceso de acuerdo con

una cualquiera de las

reivindicaciones 1 a 10 en donde la proporcién molar

del pirrol respecto del isocianato de clorosulfonilo

estd entre 0,9:1 a 1,1:1.

13



14.

15.

16.

17.

18.

S 1

e

Un proceso de acuerdec con la reivindicacién 5 en
donde se utiliza 0,1 a 0,4 equivalentes molares de
agua por equivalente del disolvente.

Un proceso de acuerdo con la reivindicacién 14 en
donde se utiliza 0,1 a 0,4 equivalentes molares de
agua por equivalente del disolvente.

Un proceso de acuerdo con la reivindicacién 15 en
donde la fase de solucién de la etapa (d) es
concentrada antes de la adicién de agua en la etapa
(e).

Un proceso de acuerdo con una cualquiera de las
reivindicaciones 1 a 16 en donde la etapa (a) se
lleva a cabo a una temperatura de o por debajo de Q°
C.

Un producto que es producido por el proceso de una

cualquiera de las reivindicaciones 1 a 17.

14
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SiNTESIS DE PIRROL-2-CARBONITRILOS qv

Resumen: La presente invencidédn se relaciona con procesos para
la produccién de pirrecl-2-carbonitrilos tales como 1-
metilpirrol-2-carbonitrilo. Tales procesos comprenden
preferiblemente las etapas de hacer reaccionar un pirrol con
isocianato de clorosulfonilo en la presencia de un disolvente
y poner en contacto el producto resultante con un exceso
molar de una amida tal como N,N-dimetilformamida. El productc
de esta etapa de poner en contacto, se pone ahora en contacto
con un exceso molar de una base organica para producir un
precipitado y una fase de solucién. El precipitado es
entonces separado de la fase de solucién y el pirrol-2-
carbonitrilo correspondiente es aislado de la fase de

solucidédn resultante.
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International Baarshing Authorily (Rule #8.2).

Whaere & demand kor intemational preiminary sxaminstion has been/s flad, ses below.

How? Eithar by cancsling one or more entire aaims, by adding one or more new clsims or by amendiing the lexd of
ona or more of the olaims as fied.

A repisssment shest must be sitbmitied fr sach shest of the clalms which, on socount of sn amendment or
amendmaents, differs from the sheet originally flad.

All the clsima appesring on & repisssmant shest must be numbered in Arablo numeraln. Whare & sleim i
canosiied, no rerumbering of the other olaime s recquired. In all casse where claima are renumbered, they must
be renumbernd conssoulively (Administrative instrusctions, Bection 205(b)).

The emendments must be mads in the lenguage in which the Intemational application Is to be published.

What decursents must/may accompany the amesndmenta?
Lattar (Section 205(b)):
The emendimanis must be submitted with & lsiter.

The letler wil not be publishad with the intemalional application and the amendad dlaime. It should not be
conhmad with the “Ststement under Articls 18(1)" (see balow, under "Stalement under Article 15{1)".

mmmﬂhh&'rlor?mﬂwmﬂm mmm,i'll::.h“ldh
Is French, the lsiiter must be in Frandh. Tapee

Nolas 1o Form PCTASAZ20 (first sheet) (January 1964)
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NOTES TO FORM PCTASA/220 (continued) - 0¢cC '/0 7

The letier munt indicaie the differsnces beiween the clsims as filed and the olaime as amended. it must, in
, indinate, hm-ﬁoﬂdhmmnhmwﬁlhmm
Mlh!nlhdﬂﬂnmmlﬂddlhlmlyhm

{1 thedalm b unchanged;

(@ the olaim is cancslied;

(i) thwoclaimia new;

{v) the claim replaces one or more olaims = fled;

(v) the olaim i the result of the division of a claim as Sed.

The following examples llustraie the manner in which smendments must be sxplained In the
asoompanying ietter:

1. [Whare ariginaly there were 48 claime and after amenciment of some claima there are 51J;
*Claima 1 1o 25, 31, 32, 34, 35, 37 io 4 replacad by amended olaims baaring the same numbers;
clairns 30, 33 and 36 unchanged; new clsima 48 o 51 added.”

2 [Where ariginally thers were 15 claime and after amendment of afl dlaims there are 11}:
"Claima 1 to 15 mplaced by amandad slaime 1 to 11."

3. [Whare ariginally thare wars 14 claims and the amendmaenis consiat in canceling soms elaims and in adkling
mrddll]
“Claima 1 to 6 and 14 unchange«t; claima 7 to 13 canceliad; new sialms 15, 18 and 17 added " or
“Claima 7 io 13 cancslied; new claims 15, 16“17“‘“““-“

4. [Whaere vasious kinds of smendmenis are mads)]:

“Clairms 1-10 unchangad; olalms 11 ta 13, 1l-|dﬂe-|uld,d-m14.15-ll1¢nﬂ-dwm
mmmnmmmmm 18 and 17; now olaima 20 and 2 adked .*

“Stalsment under articls 15(1)" (Fule 48.4)

The amandmants may be ascompanisd by a stalement axpisining the smendments and inciosting any impact
that atsh amendmanis might have on the deseripiion and the drawings (which oannct be amended Lvder

Article 18(1)).

The stalement wil be published with the infemational applioation and the amencied clalma.
& must be in the ianguage tn which the international appplicatien s 1o be published.
lmust be brief, not sxcescding 500 words if in English or i tranaisted Into English.

it should not be sonfused with and doss not replace the letier indicating the differences belwesn the claims
s filad and s amended. k must be Sed on a separste shest and must be identified as such by a heading,
preferably by using the words "Blatement under Artiole 18(1)."

R may not contain sny disparaging commaenis on the inlernational saarch report or the relsvancs of ollations
cortained In that repoet. Refderenoes Lo cilations, relevent bo a given clsim, condsined in the intemalions] search
repast may be made only in connaction with an amendment of that olalm.

Cansaguences i a demand fer Intarantionad preliminary sxaminstion has sivesdy been Gled

if, at the time of Aling any amendments under Articis 18, a demand for intlemuational preliminary susmination
hﬁmmmhmmm dhm“dlhhmﬂhh
inlemationsl Bureau, also file & 0opy of such amendments with the Inlemational Prefiminary Examining
Authority (see Ruls 62 2{a), firat sertence).

Canssquence with regard te transiation of the internatiens! application for entry ivin the national phase
The apglicents attention |a drawm o the faot that, where upon sniry inio the naliona) phase, s tranalation of the
clsims as armendad undar Article 18 may have to be furmnished to the designated/eiacted Offfess, instead of, or
in addiion to, the treneisiion of the claims = fled.

For further detaiis on the requirements of sach designated/eisctad Offios, see Volums Il of the PCT Appiicant's

Noiss to Form PCTAGA/Z20 (second shest) (January 1994)
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(..‘ATENT COOPERATION TREATY Lo L/l ,6\
PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
Appicant's or agents fia referance FOR FURTHER eee Form PCTASA/220
WYNC-1668 ACTION as well as, where applicable, lem 5 below.
imemetional application No. international filing date (day/montivysar) (Earilaat) Priority Date (dsy/month/yaar)
PCT/US2005/010468 28/03/2005 30/03/2004
Applcant
WYETH

This Intemational Search Report has baen preparad by this intemnational Searching Authority and Is transmitted to the applicant
accordng to Article 18. A copy is being tranamitted o the intemational Bureau.

This Insermational Search Raport consists of a toted of 3 cheats.
[X] s aiso accompanied by a copy of sach prior art document chied In this report.

1. Baals of the report

a. With regard to the language, the intemational search was caried out on the basts of the intsmational application in the
languape In which it was fllad, uniaas otherwiss Indicatad under this tam.

[] ™o imematonal esarch was carried out on the basis of a transiation of the ntemational appiication fumished to
this Authortty {Rule 23.1(b)).

b. [[] Withregard to any nuciectide and/or amino acid sequenoce dieciosed In the Intsmational appiication, see Box No. I.
2. [] Certain ciaims were found unsearchable (See Bax Ii).
3. [] unityofinvention ia incking (sse Box ).

4. With regarc'io the title,
[X] the ixtis approved as submitiad by the applicant.
[7] thetext nas been established by this Authortty o read as followa:

5. With regand to the abstrect,
[X] the textis approved as submitied by the applicant.

E] the iext has been esiablished, according to Rule 38.2(b), by this Authority as It appears in Box No. IV. Tha applicant
may, within oné month from the date of malling of this Intemational esarch report, submit commaents to thie Authodty.

8. With regard i the drawings,
a. the figure of the drawings to be published with the ebstract s Figure No.
[C] assuggesied by the appiicant.
[(] asselectad by this Authortty, becauss the appiicant talisd 1o suggest a figure.
[[] e seiectad by this Authority, becauss this figure better characterizes the Invention.
b. [} none of the figures Is to be publahed with the abetract.

Form PCTABA/210 (first shast) (January 2004)



....Anetional Application No 0 N E 72|

INTE{MA“ONAL SEARCH REPORT
PCT/US2005/010468

CI.AB!IFICATIG.
1C"7 CC070207/416 ® C07B43/08

According to Intemational Paiant Clessification (IPC) or to boih national ciassification and IPC
8. FIELDS SEARCHED
Minimum documeniation saarchad {classification sysiam folowed by classification aymbols)

IPC 7 CO/D CO7B

Documentation saarched other than minimum documeniation o the extent that such documan's are included In the feids searched

Ectronic data base consulted during the Inlemational saarch {(name of dala base and, whare practical, saarch terms used)

EPO-Internal, CHEM ABS Data, BEILSTEIN Data, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ® | Clation of document, with indication, where appropriaie, of the relavant passages Ralavant 1o claim No.
Y BARNETT, GRAHAM H. ET AL: "Pyrrole 1-17
chemistry. XXI. Synthetic approaches to
cyanopyrroles”

CANADIAN JOURNAL OF CHEMISTRY , 58(4),
409-11 CODEN: CJCHAG; ISSN: 0008-4042,
1980, XP008049778

X the whole document 18
Y LOADER, CHARLES E. ET AL: "Pyrrole 1-17
chemistry. XXIII. The cyanation of
substituted pyrroles with chlorosulfonyl
{socyanate (CSI). New syntheses of
pyrrole-3-carbonitriles”

CANADIAN JOURNAL OF CHEMISTRY,

vol. 59, 1981, pages 2673-2676,

XP008049785
X the whole document 18
_/_...
m Further documents are listed In the continustion of box C. D Patent tsmlly members are listed In annex.
Sy e T Mt cocumant pntabc sta e terstons Mg e
mlﬂgﬂ:‘:ﬂg’.m:dl“ art which Is not chad to Lndarstand the principie or thaory mmh

"X* document of particular relevance; the ciaimed mvention
cannot be considerad novel or cannot be conaldered to
invoive an Inventive step when the document is taken alons

*E" ﬂ!_gmﬂ.ll'l'.lllnl pubtished on or afier the internsiional

‘L* documani which throw doubls on priodly claim{s) or
which helldln":lylﬂll Hﬂhndn.d’mn‘h.

“b""“h'wmm spacified) A mmudunﬂ:mnwﬁmmm nlp\Ih:nlho
o mmmwmwumm use, axhibiion or dotument s combined with one or more other such docu—
menis, such combinaiion baing obvious 10 & parson sidlad
e mwmwhnnlmmnnlmdmun In the art
inter than the priority date claimed ‘&" documant mambaer of the sams patent femily
Date of the actual completion of the intlermnational ssarch Date of mafing of the intemationsl search report
18 July 2005 29/07/2005
Name and mafing address of the ISA Authortred officer
Eurcpoan Patent Office, P.B. 5618 Paientisan 2
NL - 2280 HV Riwwik
::(ﬂ;?%mmm 651 eponl, GaVT“lHu, D

Form PCTABA/R1C (asoond aheat) Llerusry 2004)
page 1 of 2



INTEPNATIONAL SEARCH REP RT
EC w.-smational Application No 0eC ?3

PCT/US2005/010468 =~ =

C{Continumlion) DOCUMENTS CONSIDERED TO BE RELEVANT

Categovy * | Chation ot document, with Incication, where appropriaie, of the relsvant pessages Ralevant 1o clalm No.

Y VORBROGGEN HELMUT: "REAKTIVE ISOCYANATE 1-17
I. DIE DIREKTE EINFUEHRUNG VON
NITRIL-GRUPPEN IN UNGESATTIGTE SYSTEME.
EINE EINFACHE UMWANDLUNG VON CARBONSAUREN
IN IHRE NITRILE"

TETRAHEDRON LETTERS,

vol. 9, no. 13, 1968, pages 1631-1634,
XP002336475

the whole document

Fom PCTABA/210 {soniinuation of second shest) (Januery SD04)

page 2 of 2
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Fi th n
lN"':I""EIIRNeATIONAL SEARCHING AUTHORITY G C l-.‘ -.A
To: PCT
WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of malling
{dayinonthiaar) see form PCTASA210 {second shest)
Appiicarts or agent's fle refarance FOR FURTHER ACTION
soe form PCTASA220 Saee paragraph 2 below
imemational application No. international filing dute (dayénorthiear) Priority date (dayinonthyesr)
PCTAJS2005010468 28.03.2005 30.03.2004

intemational Patent Classification (IPC) or both national clessificatian and IPC
C07D207/416, C07B4308

Applicant
WYETH

This opinion contains indications relating to the following items:

X BoxNo.|  Basls of the opinlon
O BoxNo.ll  Priority

O Box No.ill  Non-establishment of opinion with regard to novelty, Invertive step and industrial applicability

O BoxNo.IV  Lack of unity of invention

B3 BoxNo.V  Reasoned statement under Rule 43bis.1(a)(l) with regard to novelty, inventive stap or Industrial
applicabliity; cltations and explanations supporting such statement

0O BoxNo.VI Certain documents ched

O Box No. Vil  Certaln defects In the international application
2 Box No. VIl Cerialn abservations on the international application

FURTHER ACTION

if a demand for international preliminary examination le made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant choosas an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

Intemational Bureau under Rule 66.1bis{b) that written opinlons of this Intemational Searching Authority
wlll not be so consldered.

If this opinlon is, as provided above, consldered to be a written apinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, bafore the expiration of three

months from the date of malling of Form PCTASA/220 or bafore the expimtion of 22 months from the priority date,
whichever explres later.

For further options, see Form PCTASAZ20.
For further detalls, see notes to Form PCTASA220.

Name and malling addrass of the ISA: Authorized Officer

j Eo0000 Men Otce Gavriliu, D fj‘

i
Tel. +40 89 2309 - 0 Tx: 523656 epmu d Y y
Fax: +48 B9 2388 - 4485 Telsphone No. +48 89 2309-B274 .

Form (PCTASAZ23T) (Cover Sheet) (January 2004}
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAS2005/010468

Box No.| Basis of the opinion

. With regard to the language, this opinion has been established on the basis of the intemational application in
the language in which it was filed, unless otherwise indicated under this item.

O This opinion has been established on the basis of a translation from the original language into the following
language , which is the language of a translation furnished for the purposas of international search
(under Rules 12.3 and 23.1(h)).

. With regard to any nucleotide andior amino acid sequence disclosed in the intemational application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of materiat:
O a sequence listing
O table(s) related to the sequencs listing
b. format of material:
O in written format
O in computer readable form
¢. time of filingfumishing:
0O contained in the international application as filed.
O ftiled together with the international application in computer readable form.
O fumished subsequently to this Authority for the purposes of search.
. 0 In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
has been filed or furmished, the requirad statements that the information in the subsequent or additional
copies is identical to that in the application as flled or does not go beyond the application as filed, as
appropriate, were fumished.
. Additional comments:

Form PCTASA/237 (Janumry 2004)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

C VAR %b

{nternational application No.
PCTAIS2005010468

Box No.V  Reasoned statement under Rule 43bis.1(a)({l) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims
No: Claims
Inventive step (IS) Yas: Claims
No: Claims
Industrial applicability (IA) Yes: Claims
No: Claims

2. Citations and explanations
800 soparste shoot

1-17
18

1-18

1-18

Box No. Vill Certain observations on the International application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

806 soparate sheet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATI NAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/010468
RaltemV

Reasoned statement with regard to novelty, inventive step or industrial
applicabliity; citations and explanations supporting such statement

1. Reference is made to the following documents:

D1: BARNETT, GRAHAM H. ET AL: "Pyrrole chemistry. XXI. Synthetic
approaches to cyanopyrroles” CANADIAN JOURNAL OF CHEMISTRY ,
58(4), 409-11 CODEN: CJCHAG; ISSN: 0008-4042, 1980, XP008049778

D2: LOADER, CHARLES E. ET AL: "Pyrrole chemistry. XXIIl. The cyanation of
substituted pyrroies with chlorosulfonyl isacyanate (CSI). New syntheses of
pyrrole-3-carbonitriles” CANADIAN JOURNAL OF CHEMISTRY, vol. 59,
1981, pages 2673-2676, XPOOB049785

D3: VORBRUGGEN HELMUT: "REAKTIVE ISOCYANATE I. DIE DIREKTE
EINFUEHRUNG VON NITRIL-GRUPPEN IN UNGESATTIGTE SYSTEME.
EINE EINFACHE UMWANDLUNG VON CARBONSAUREN IN IHRE

NITRILE" TETRAHEDRON LETTERS, vol. 9, no. 13, 1968, pages 1631-
1634, XP002336475

2.  Novelty (Article 33(1) and 33(2) PCT)

The subject-matter of the present application relates to pyrrole-2-carbonitrile
derivatives (Claim 18) as well as to a process for preparing the above-mentioned
compounds (Claim 1-17).

The processes claimed by the Claims 1-17 differ from the D1-D2 processes on the
account of the step (c) (see present Claim 1) and from the D3 processes on the
account of step (b). Consequently, the novelty for the subject-matter claimed by
the present Claims 1-17 is acknowledged.

Cilaim 18 relates to pyrrole-2-carbonitriles, which are prepared through the present
process. Such a claim cannot be allowabie under Article 33(1) and 33(3)PCT, as
the documents D1 and D2 already disclose pyrrole-2-carbonitriles. The fact that a
pyrrole-2-carbonitrile is prepared according to the present claimed process (a
novel one) does not imply that the obtained product is nove!. 1-Methyl-2-cyano-
pyrrole as disclosed in the present application is identical as 1-Methyl-2-cyano-
pyrrole disclosed in D1. The subject-matter of the claim 18 is not considered to be

Form PCT/ISA/257 (Separate Shest) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/010468
novel.

3. Inventive step (Ariicle 33(1) and 33(3)PCT

The present application discloses a process for preparing pyrrole-2-carbonitriles
starting from a pyrrole and using the steps (a) to (e) (see present Claim 1).

D1, which is regarding as being the closest prior art, discloses also a process for
preparing pyrrole-2-carbonitriles starting from pyrroles. The processes disclosed
for preparing pyrrole-2-carbonitrile, 1-methylpyrrole-2-carbonitrile or 1-ethylpyrmrole-
2-carbonitrile (see D1 page 411) use also as raagent the corresponding pyrroles,
chlorosulfonyl isocyanate(CSI) and the DMF in excess. The main difference
between the present process and the D1 process is the use in the present step (c)

of a molar excess of an organic base instead of pouring the reaction mixture onto
ice.

The technical problem of the present application may therefore be regarded as a
provision of further process for the synthesis of pyrrole-2-carbonitriles.

D2 discloses a process for preparing pyrole-2-carbonitriles through the reaction
between a pyrrole and CSl in the presence of acetonitrile and DMF. After the
synthesis reaction has been performed, the mixture was poured onto aqueous
basic solution (NaOH) (see page 2675-right column).

D3 discloses the use of triethylamine and CSI for the syntheses of carbonitriie
derivatives (see table from page 1633 of D3).

Since D1 discloses a process for the synthesis of pyrrole-2 carbonitriles which
differs from the present one only through the use of an excess of an organic base
and D2-D3 discloses the use of a base (an organic one in the case of D3) for the
same type of syntheses, the skilled person would have expected that the same
qualitative effect be maintained in such similar processes. Moreover, the yields for
the synthesis of pyrrole-2-carbonitrile according to D1 is 58% (see page 411 left
column)and according to D2 is 73%!(in Do is used the same solvent as in the
present case-acetonitrile), values which are comparable with the present ones.
Consequently, no inventive step can be acknowledged for the subject-matter
claimed by the present Claims 1-17 in the absence of comparative tests showing

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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WRITTEN OPINION F THE Intemational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/010468

an unexpected or improved characteristic of the present process over the closest
prior art process.

Re Item Vill
Certain observations on the international application

It is clear from the present examples and in view of the prior art processes that the
rapport between the pyrrole and chiorosulfonyl isocyanate is an essential feature

for the syntheses of the pyrrole-2-carbonitrile derivatives according to the present
invention.

Since independent claim 1 does not contain this feature (present in the depending
Claim 13) it does not meet the requirement following from Article 6 PCT taken in
combination with Ruie 6.3(b) PCT that any independent claim must contain all the
technical features essentials to the definition of the invention.

Form PCTASA/237 (Sepamits Sheat) (Sheet 3) (EPO-January 2004)
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. ( PCT/US2005/010468
PATENT COOPERATION TREATY eoe g

From the INTERNATIONAL BUREAU

PCT To:
RECEIVED
NOTIFICATION OF RECEIPT OF LUCCI, Joseph
RECEIVED RECORD COPY Woodcock Washburn LLP JUNO1 2005
46th Floor
005  (PCT Rule 24.2(a)) One Liberty Place Mm
JUNO 112 &I’l-“ﬁlt Philadelphia, PA 19103 Wﬂﬂ'lhﬂn
PT United States of America )
OO Due
Date of mailing {dey/month/vear)
23 May 2005 (23.05.2005) IMPORTANT NOTIFICATION
Applicant's or agent's fils reference Iintarnational appficstion No.
WYNC-1668 4 M/ 009462 PCTAUS2005/010468

The applicant is haraby nnlﬁd that the Itemnational Bureau has recalved the record copy of the International application as
detailed below. :

Namoe(s) of tha applicant(s) and Statels) for which they sre applicants:

WYETH (for all designated States except US)
HELOM, Jean, Loulse et al (for US)

Intarnationa! filing date : 28 March 2005 (28.03.2005)
Priority dete{s) clsimed 30 March 2004 (30.03.2004)
22 March 2005 (22.03.2005)

Date of recelpt of the record copy
by the Internstional Bureau

List of designated Officas

25 April 20056 (26.04.2005)

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,52,TZ,UG,ZM2ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IS,IT,LT,LU,MC,NL,PL,PT RO, SE,

SI,SK, TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML MR, NE,SN,TD, TG

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,K2,LC,LK,LR,LS,
L7,LU,LV,MA MD,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,0M,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SM,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZ VC,VN,YU ZAZM,ZW

The international Bureay of WIPO Authorized officer:

34, chamin des Colombettes

1211 Genova 20, Switzeriand
Facsimile No. (41-22} 338.87.40

Tewfik BENYAHIA

Telephone No. (41-22) 338 8450

Form PCTAB/301 (January 2004)

006608382
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Continuation of Form PCTAB/301 \
NOTIRCATION OF RECEIPT OF RECORD COPY \!'

Date of mailing (day/month/ysar)

23 May 2005 (23.05.2005) IMPORTANT NOTIFICATION
Applicant’s or agent's file reference Imamationsal application No.

WYNC-1668 PCT/AUS2005/010468
ATTENTION

The applicant should carefully chack the data appaaring in this Natiflcation. In case of any discrepancy between these dats
end the Indications in the internationel application, the applicant should immediately inform the International Buresu.

in addition, the spplicant’s sttention is drawn to the Information conteined in the Annex, relating to:
- tima limita for entry into the national phase - see updatad importamt iInformation {as of April 2002)
- requirements regarding priority documents (if applicabte)

A copy of this Notification is being aent to the receiving Office and to the International Sesrching Authority.

Form PCTABMAO1 (continuation shest) (January 2004) 008606382
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international spplicstion No.
ANNEX TO FORM PCTAB/301 PCT/US2005/010468

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant ia reminded that the "national phase™ must be entared before sach of the deaslgnated Offices indicated on
the cover shest of thia Notification by paying national fess snd furnishing translations, as prescribed by Articles 22 snd 3B and
the applicable national laws. In addition, the applicant may siso have to comply with other special requirements applicabls
in certain Offices. It is the applicant's responsibility to ensure the necessary steps to enter the national phase sre taken in a
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the nationai phase.

‘The applicable time fimit for entering the national phase will, subject to what is said in the following parsgraph, be
30 MONTHS from the priority date, not only in respect of any elected Office if a demand for international preliminary
examination is filed before the expiration of 19 months from the priority dsts (see Artiole 38(1}), but alao in respect of eny
designated Office, in the abaence of filing of such demand, whers Article22(1) as modified with effect from 1 April 2002
applles in respect of that designated Office. For further detslls, see PCT Gezette No. 4472001 of 1 November 2001, pages 18828,
18032 and 19834, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, time Emits other than the 30-month time Limit will continue to apply. for various periods of time, in respect of
certaln designated or slected Offices. For regular updstes on the applcabls time limits (20, 21, 30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette{"Section V" part published on a weekly basis), to the PCT Newsletter
(on & monthly basis) and to the relevant National Chapters in Valume Il of the PCT Applicant’s Guide {the paper version of
which is updated usually twioe a year and the Internet version of which Is updated ususlly on 8 weekly basis). Finally, a
cumulative table of all applicable time limits for entering the national phase is availabla from WIPQ's Internet site. via links
from various pages the site inciuding those of the Quzette, Newsletter and Guide, st  http/’www.wipo.Int/pct/enindex.html.

Information about ths raquirements for filing a dermand for intemational preliminary examination is set outin the PCT
Applicant’s Guids, Volume VA, Chapter X. Note that only an applicant who is s national orresident of a PCT Contracting
State which is bound by Chapter Il has the right to file a demand for imternational preliminary exemination (at present, all
PCT Contracting States are bound by Chapter ),

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For appllcanta who have not yet complled with the requirements regarding priority documenta, the following is recalied.

Whera the priority of an sarlier national, reglonal or intamnastiansl application is clsimed, tha applicant must submit a copy
of the said earlier applleation, certified by the authority with which it was filed (“the priarity document™) 1o the receiving Office
(which wiif tranamit it to the International Bureau) or diractly to the International Bureau, before the expiretion of 168 months from
the prigrity date, provided that any such priority document may still be submittad to the Internationai Bureau before that date of
international publication of the internatlonal application, In which case that document will be consldered to have been receivad
by the Internatonal Bureau on the last day of the 18-month time limit (Rule 17.1(a)).

Whaere the priarity documnernt is Issued by the receiving Offlos, the spplicant may, instead of submitting the priority
document, request the recelving Office to prepare and transmit the priority document to the International Buresw. Such request
must bs made before the expiration of the 18-manth time limit and may be subjacted by the receiving Offios to the payment
of a fes (Ruls 17.1(b)).

i the priority document conosmed Is not submitisd to the Intamational Bureau or if the request to the receiving Office
to prepare and transmit the priority dogument has not besn made (and the commesponding fee, if any, paid) within the spplicabls
time limit indicated under the preceding paragraphs, any designatad State may disregard the priority alaim, provided that no
designated Office may disregard the priority olaim concerned before giving the applicant an opportunity, upon entry into the
national phase, 1 furnish the priority document within the time limit which is reasonable under the circumstances (Rule 17.1(o)).

Where severs| priorities are claimed, the priority date to be ponsidered for the purposes of computing the 18-month time
{imit (and all other PCT time limits) is the filing date of the earilest application whose priority is daimed (Article 2{xi}{b}).

Form PCTAB/301 (Annex) (January 2004) 008808382
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(54) Tiulo: . SINTES!S DE PIRROL-2-CARBONITRILOS

Relvindicacion(es):

1. Un procaso para preparar un plrol-2-carbonitriio que comprende:

(a) Hacer reaccionar un pirrol con isocianato de clorosulfonlio en la presencia de un disoivents;

(b) Poner en contacto el producto de la etapa (2) con un exxeso molar de una N,N-dialkiformamida;

{c) Poner en contacto el producto de la etapa (b) con un exceso molar de una base orgénica resultando en la
produccién de un precipitado y una fase de solucidn;

(d) Separar el precipitado de |a fase de solucién; y

(6) Aislar un pimol-2-carbonitriio de |a fase de solucidn de la etapa (d).
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-Dlbujos de ser estos pertinentes. ()
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-Ropresantacion grifica y fotogrifica del Disefo Industrial o muu_ﬁa

del Materlal que Incorpora el disefio. { ) { )
-(Eompmbanlo de Pago de las tasas establacldas. { ) {)

COMPLETA () INCOMPLETA ( ) {y ° { )

ESQUEMA DETRAZADO { )

-Indicacién de que se solicita ol reglstro de Disefio Industrial. _ ( ) { )

-Datos de identificaclon del sollcitante o da la persona que se

presanta [a sollcitud. (™) { )

-Reprasentacion grifica del Esquema Trazado. N ()
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CORREA ORDONEZ ALVARO

REFERENCTA Radicacién No. 06 98496
Bolicitud internaciomnal BPCT/US2005/010468
Fecha inicio fase naciomal 30/10/2006

Trémite 11

Evento 378
Actuacién 430

oficio No. v--13584%

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Declsgidén 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperaciém en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le commica que:

1. La solicitud no contiene la copia del documento en que consta la cesién del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisidn 486.

2. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por losa articulos 63 y subgiguientes del Cédigo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencla y representacién legal de la socledad solicitante, cuando ésta fuare
persona juridica.

En cumplimiento de lo dispuestoc por el articulo 39 de la DecisiSn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacisn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud ase
considerari abandonada y perderi su prelacién. :

Notifiquese el pre phtd oficlio conforme a lo dispuesto en el numeral 5.2, literal

Jefe de 1la d:l.v:l.si&n de Nuevas Creacliones

El -anterior requerimlento fue notificado por fijacién en 1lista de
fecha P 'ﬁ m
aalvarado 2k WV




