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1. Me reflero al auto dictado por ese Despacho notificado por fljacién en
lista de 1 de Junio de 2006.

2. El sefior Examinador en su Concepto Técnico No. 824 objeta la
Novedad de la solicitud presentada con base en las ensefianzas del
documento D1 (WO9517876) ya que seg(n argumenta, el documento D1
comprende un proceso para la preparacién de un compuesto 2,4-disulfonll
a-fenil-butlli-nitrona terclaria. Proceso que comprende en su primera etapa,
la conversién del compuesto ter-butll nitrato en su correspondiente N-
hidroxilamina, empleando Zinc/ acido acético o aluminio/ amalgama de
mercurio como catalizadores, para Iue’ﬂ_;o someter |a hidroxllamina formada
a la accién del dcido 4-formil-1,3-bencenodisulfénico. El sefior Examinador
argumenta, que lo anterior corresponde a la condensaciéon de un aldehido
con una hidroxilamina, cuyo producto (compuesto (I)) se cristallza
posteriormente en metanol callente.

Por otro lado, la solicitud reclama un proceso de condensacién de
aldehido con una hidroxilamina, y aflrma el sefior Examinador que existe
Identidad entre el proceso reivindicado por la solicitud y aquel que se
describe en D1 por lo cual se ve afectado el requisito de NOVEDAD.

Sobre este particular, me permito manifestar, que la diferencla
principal entre el proceso ensefiado por el documento D1 y el proceso de la
presente invencién radica en que la nitrona formada es producida por la
reaccién del aldehido de férmula (II) de manera directa con la sal N-ter-
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butllhidroxilamina acetato sin necesldad de liberar de manera separada el
compuesto N-terbutllhidroxilamina base libre. De hecho, puede
evidenciarse de manera sorprendente que la sal acetato de la hidroxllamina
que nos ocupa reacciona directamente con la sal disddica del écido 4-
formil-1,3-bencendisulfénico para dar como producto la nitrona esperada.
De esta manera, en ningn momento estd presente N-
terbutilhidroxilamina libre al inicio de la reacclén lo cual hace que el proceso
no sea la reaccién de la hidroxilamina libre con el aldehido.

En cambio, el proceso descrito por el documento D1 contempla la
reaccidn de un aldehido con una hidroxilamina. Puede apreciarse en ia
pdgina 14 del documento tal como fue remitido por el sefior Examinador,
especificamente en la linea 16, el sigulente texto: “La hidroxllamina es
inestable y se prepara fresca el dia en que va a ser usada...”. de acuerdo
con lo anterior, es perfectamente claro que el procedimiento reclamado
por la presente solicitud no comprende la reaccién de la hidroxilamina
libre con el aldehido, mlentras que lo que es ensefiado por el documento
D1 es la reaccldn del aldehido con la hidroxilamina libre.

Para una persona versada en la materia resulta perfectamente claro y
entendible que una cosa es |la hidroxllamina libre y otra cosa muy diferente
es la sal de dicha hidroxilamina. Esto no solo en términos estructurales sl no
que como bien sabra toda persona versada en la materia, las propledades
fisicoquimicas de un compuesto difieren (y en ocasiones lo hacen de manera
considerable) de las propledades de la sal respectlva. Asi las cosas, bajo
ninguna circunstancla una persona versada en la materla calificarfa o
considerarfa los dos procesos como Iguales ya que se parte del hecho que
los reactivos son diferentes, tal como se demostré anterlormente.

Por Ultimo, me permito llamar la atencion del sefior Examinador al
hecho que el Manual Andino de Patentes® ensefia: "Para determinar la
novedad de la invencién, se debe comprobar sl existen anticipaclones del
estado de la técnica que contengan explicitamente todas las
caracteristicas técnicas esenclales de la invencién. El examen de
novedad se efectiia comparando elemento por elemento de la invenclén tal
como estd definldo por las relvindicaclones con los del estado de la técnica”.

! COMUNIDAD ANDINA, Secretaria General, *Manual Andino de Patentes”, Junio,
2004, 22 edicidén, Lima, Per pagina 61.
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Aunque es claro que dicho manual no constituye una norma a seguir para la
evaluacién de los requisitos de patentabilidad; debe reconocerse que tal
como se establece en el prologo: “constituye un importante elemento de
trabajo en la labor de normallzacién en materia de procedimlentos y de
entrenamiento de sus nuevos examinadores (haclendo referencia a los
examinadores de las Oficinas Andinas de Propiedad Industrial). Este Manual
es considerado una fuente UGtil de informacién y gula para los usuarios del
sistema de patentes en la reglén andina...” (el resaltado y el texto entre
paréntesis es mio). Por lo cual sus ensefianzas si constituyen una guia para
la evaluacion de dichos requisitos.

De acuerdo con lo anterior, la comparacién de los dos procedimientos
lleva a evidenclar la gran diferencia existente entre los dos procesos en
cuanto a reactivos se refiere. Por ende, hablendo establecido que los dos
procedimientos no empelan los mismos reactivos, debe reconocerse
entonces [a novedad del procedimiento reclamado por la solicitud en estudio
frente a aquel enseftado pro el documento D1.

3. Adiclonaimente, el sefior Examinador en su Concepto Técnico No. 824,
objeta el nivel inventivo de la solicitud en estudio frente a las ensefianzas de
los documentos D1 (WO9517876) y D2 (US3397234) citando los
sigulentes argumentos:

= El documento D2 presenta un proceso para la preparacién de a-
fenil-N-metil-nitrona que requiere mantener el pH de la fase
acuosa entre 4 y 6 mediante la adiclon de NaOH o KOH,
encontrdndose la fase acuosa en un sistema bifisico que
comprende benzaldehido y una solucidon acuosa de N-
metilhidroxil-amina-sulfato, blsulfato o clorhidrato.

. Resulta evidente para una persona versada en la materla, diseflar
un proceso de reaccién, como el de la solicitud en estudio en el
cual un aldehido se condense con acetato de N-
terbutilhidroxllamonio en metanol, con cristallzacién del producto
en Isopropanol.

u Se derlva de manera evidente del estado de la técnica el hecho
de hacer reacclonar un &cido 2-formll-disulfénico con la 2-
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hidroxilamina de 2-metilpropano, y no se evidencia salto
cualitativo en la regla técnica, pues la reacclén se hace sobre
estructuras andlogas a las descritas en D2 excepto pro los grupos
sulfonlio en las posiciones 1 y 5 del anillo del benzaldehido los
cuales no interfieren en el mecanismo de reaccién.

Respecto a todos los argumentos anteriormente presentados por el
sefior Examinador, me permito llamar la atencidn de ese Despacho al hecho
que el aspecto crucial de la presente invencibn, como mencioné
anteriormente es que la nitrona de interés es formada por la reaccion del
aldehido de férmula (II) directamente con {a sal N-ter-butilhidroxilamina
acetato sin que se deba (como en el procedimlento descrito por el
documento D1) liberar aparte la correspondiente base libre. Este es un
hecho supremamente importante dado que, tal como se mencioné en la
descripcién de la presente solicitud; especificamente en la pdgina 13, la
base libre de la N-terbutilhidroxilamina es un compuesto inestable que se
oxida féclilmente al contacto con el aire, por ende, los procesos que
involucran la base libre no son muy aproplados para producir la nitrona a
gran escala.

La ventaja que revela la presente Invenclon es que, contrario a lo que
sucede con la base llbre correspondiente, la sal acetato de 1a N-
terbutilhidroxllamina es un sélido cristalino estable que puede ser
convenientemente preparado y manipulado Incluso a gran escala, tal como
puede apreclarse en el ejemplo 7 de la descripcion. De hecho, inclusive a
gran escala la reaccion se completa en un periodo de tiempo relativamente
corto. Para confirmar lo anterior, puede el sefior Examinador remitirse al
parrafo final de la pagina 13.

Como fue previamente establecido, la sal acetato de la N-
terbutilhidroxllamina reacciona directamente con la sal disédica del dcldo
4-formli-1,3-bencendisulfénico dadno como producto de reaccién la nitrona
de Interés. En ninglin momento al Iniclo de la reaccién se utlliza la N-
terbutilhidroxilamina libre al inicio de la reaccién por lo cual el proceso no es
una reacclén de la hidroxilamina libre con el aldehido.

Respecto a el argumento del sefior Examinador acerca de que en el
estado de la técnica ya se conocla este tipo de reacclones empleando sales
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de hidroxllamina (sulfato, bisulfato o clorhidrato), me permito Hamar la
atencién de ese Despacho al hecho que tal como puede verse en la pégina
13 de la descripcidn, el proceso reclamado estd dirigido Gnicamente al
empleo de |a sal acetato, y cito el texto que alll aparece: "Ademds, si otras
sales como el cloruro de N-terbutilhidroxilamonio se sustituyen por acetato
de N-terbutilhidroxilamonio en el proceso anterior, la reaccién deja de
trabajar satisfactoriamente”. Queda entonces claro, que otras sales de la
hidroxilamina no pueden ser utliizadas en lugar de la sal acetato sl se desea
obtener los mismos sorprendentes resultados.

Adicionalmente, me permito una vez mas llamar la atenclén del sefior
Examinador al contenido de la pdgina 13 de la descripcién que establece lo
siguiente: “La forma de base llbre de N-terbutilhidroxllamina es inestable,
con tendencla particular a sufrir oxildacién aérea.... la base libre de N-
terbutilhidroxilamina no puede, por lo tanto, ser facilmente almacenada
como tal, sino que debe ser generada Inmediatamente antes de cada uso y
en cada ocasidon que se requiera. Esto es una desventaja potencial para
procesos que puedan requerir el manejo de N-terbutilhidroxilamina como
base libre. Esta desventaja se hace particularmente problemética cuando se
conducen reacciones a gran escala. El empleo directo de la sal acetato
de N-terbutilhidroxilamina provee una soluclén a este problema”.

Por otro lado, la pédgina 19 (lineas 14-19) del documento D1 tal como
fue anexado por el sefior Examinador a su Concepto Técnico No. 824,
ensefia que en una escala 50 mM, la mezcla de reaccién de la base libre de
hidroxllamina con el aldehido debe ser dejada en reflujo toda la noche. En
contraste, el proceso de ia presente Invenclién permite que la reaccién sea
llevada a cabo en 60 minutos aun en una escala 20 M (ver ejemplo 7 de la
descricpcion de la solicitud en estudlo) lo cual es 400 veces mayor a la
escala del ejemplo 1 del documento D1.

Respecto al proceso revelado el documento D2, tal como fue
sefialado por el sefior Examinador, es una reaccién de dos fases que
involucra una solucién acuosa de N-metilhidroxilamina y benzaldehido,
slendo este Ultimo un liquido esenclaimente Insoluble en agua. Dicho
proceso de dos fases no es necesario para la preparacion de a-(2,4-
disulfofenil)-N-terbutlinitrona ya que el aldehido que se emplea como
material de partida, la sal disédica del 4cido 4-formll-1,3-bencendisulfénico,
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es un sdlido y es ademas extremadamente soluble en agua al Igual que la
nitrona que se produce.

Por dltimo, me permito recordar nuevamente [as ensefianzas del
Manual Andino de Patentes, que establece en el numeral 10.4 Indiclos de
la existencia de nivel Inventivo? una serie de indicios para Identificar la
existencia del nivel Inventivo entre los cuales se encuentran los sigulentes:

u El cardcter Inesperado de resultado
n El hecho de haber superado diflcultades técnicas reales

Como se demostrd a lo largo de este documento, el empleo de la sal
acetato constituye una reducclén extraordinaria del tiempo de reaccidn
requerido aun cuando son utllizadas mayores cantidades de los reactivos
frente a el empleo de la base libre.

Adicionalmente, no existfa ningin Indiclo que permitiera de manera
obvia establecer que el empleo de una sal incrementaria de esta manera la
capacidad de produccién a gran escala de la nitrona de Interés, asi como en
ningdn momento era posible predecir que especificamente la sal acetato
proporcionaria esos resultados tan sorprendentes anterlormente revelados.

En conclusién, no hay forma de que una persona versada en la
materla, llegara a la invencién de manera evidente y obvia a partir de las
enseflanzas de los documentos D1 y D2 y ademds, la invencién
proporciona un proceso para la obtenclén de la nitrona que presenta una
sorprendente disminucién en el tiempo necesario de reaccién adn utilizando
cantidades mucho mayores de reactivos, por lo cual debe reconocerse el
nivel inventivo de la presente Invencién frente a los documentos D1 y D2,
asi como la novedad frente al documento D1, teniendo en cuenta que a lo
largo de este escrito, se demostraron las diferenclas existentes entre la
presente Invenclén y las ensefianzas de dicho documento.

Por tltimo, me permito resaltar que para la solicitud en estudio ha sido
concedido el beneficio de patente en Europa EP 1265856, y Estados Unidos
US 6479697, documentos de los cuales anexo copia de la portada y
capltulo reivindicatorios.

2 Ibid 1, pagina 81.
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(a) Copla de la portada y capitulo relvindicatorio de los documentos
de patente No. US 6479697, y

4. Anexo me permito presentar:

(a) Copla de la portada y capitulo relvindicatorio de los documentos
de patente No. EP 1265856.

5. En vista de lo anterlor, ruego a usted proceder a estudiar nuevamente
la solicitud a la luz de las argumentaciones presentadas y conceder el
privilegio de patente solicitado.

Seflor Superintendente,

LICIA LLOREDA RICAURTE -
T.P. 53.215
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1
PROCESS FOR THE PREPARATION OF
a-2-4-DISULFOPHENYL)-N-TERT-
BURTYLNITRONE AND
PHARMACEUTICALLY ACCEPTABLE
SALTS THEREOF

This application is a 371 of PCT/SE01/00007 filed Jan.
4, 2001, now WO 01/51460 published Jul. 19, 2001.

FIELD OF THE INVENTION

This invention relates to a novel process for the propar-
tion of a(2,4-disullopheny!)-N-tert-butylnitrone and phar-
maceutically accepisble salis thereof. These compounds
have previously been disclosed as being vseful as medica-
menis. Such compounds are alismatively named as 4-{(ternt-
butylimino)methy!Jbenzene-1,3-disulfonic acid N-oxide
derivatives.

BACKGROUND OF THE INVENTION

U.S. Pat. No. 5,488,145 discloses a-(2,4-disulfophenyl)-
N-tert-butyinitrone, pharmaceutically acceptable salts
thoroof and relaled pharmaceutical compositions. U.S. Pat.
No. 5,475,032 discloses the use of such compositions in the
treatment of siroke and of progressive central pervous
systom function loss conditions. U.S. Pat. No. 5,508,305
discloses the use of such compositions for ameliorating the
side effects caused by oxidative damage resulting from
antineoplastic diseasc treatment. Similar disclosures are also
made in WO 95/17876. U.S. Pat. No. 5,780,510 discloscs
the use of these same compounds in the treatment of
concuasion.

Various methods arc available for the synthesie of
nitroncs. The most ofien uscd method involves the usually
uncatalysed condensation reaction of a hydmxylamine
derivative with an aldehyde or ketone (. S. Roberts in D. H.
R. Barton and W. D. Ollis, Comprekensive Orgunic
Chemixtry, Volume 2, pp. 500-504, Pergamon Press, 1979;
R. D. Hinton and E. G. Janzen, J. Org. Chem., 1992, 57, pp.
2646-2651). The utility of this reaction i impaired by its
susceptibility to steric hindrance, slow reaction rates, and, in
certain cascs, by the relative inaccessibility and/or instability
of the hydroxylamine starting matcrial. The latter problems
can sometimes be overcome by in situ generation of the
required hydroxylamine by reduction of a more readily
availeble compound such as the corresponding nitro deriva-
tive. This general methodology is employed in the above-
described patents whore the proparation of a(2,4-
disulfophenyl)-N-tert-butylnitrone & described as involving
thc reaction of 4-formyl-1,3-benzenesuifonic acid with
N-tert-butylhydroxylamine in refluxing methanol for
approximately 18 houm.

a~{2-Sulfopheayl)-N-tert-butylnitrone has been propared
by reaction of 2-formylbenzenesulfonic acid sodium salt
with N-tert-butylhydroxylamine in refluxing cthanol for 2
days (E. G. Janzen and R. V. Shetty, Terrahedron Letiers,
1979, pages 3229 10 3232).

A modification of this 1ypc of methodology for the
mamufacture a-phenyl-N-methylnitrone has been described
in Freach Patent 1,437,188 to El. DuPont de Nemours and
Co.
Wo now disclose a novel process that posaesses signifi-
cant advantages for the preparstion of a-(2,4-
disuliophonyl)-N-tert-butylnitrope and salts thereof and is
also particularly suited to largs-scale production.

DISCLOSURE OF THE INVENTION

In one aspect, this invention provides a procoss for the
preparation of a compound of general formula (I)
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wherein each R independently represonts SO,H ar a salt
thereof.

This process involves reaction of an aldehyde of general
formula (1I)

an

wherein R is as defined above,
with N-tert-butylhydroxylammonium acctate (11I)

(CH1,),CNHOH CH,COH am

In a second aspect, this invention provides s method for
preparing and recovoring a conpound of general formula (1).
In the first stop of this process, the compound is prepared as
just described. In 8 subscquent siep, the compouml ix
isolated.

DETAILED DESCRIPTION OF THE
INVENTION

Products and Starting Materials

In this process, an aldehyde of general formula (1) is
reacted with N-tort-butylhydroxylammonium scetate 1o
form an a-(2,4-disulfopbenyl)-N-terti-butylnitrone com-
pound of general formula (I). The compounds of general
formulae (I) and (II) may be acids or they may be salts.

Salts of compounds of formula (1) above may be formed
by reacting the fres acid (wherein R roprosents SO,H), or
anothor salt thereof, with two or more cquivalents of an
appropriale base, wing methoda that are well known in the
art.

‘The salts of compounds of formulae (I) and (11) referred
to above will normally be those formed with pharmaceuti-
cally acceptable cations. The cation may be a monovalant
material such as sodium, potassium, lithium, ammonium,
slkylammonium or diethanolammonium. Alteratively, it
may be a polyvalent cation such ss calcivm, magnesium,
aluminium or zinc. It may also be a mixad salt formed with
a polyvalent cation such as calcium or magoesium in com-
bination with a pharmaceutically acceptable anion such as
halide (for example chloride), phosphaie, sulphate, acetate,
cilrate or tartrate.

The two R’s in these formulac arc usually the same.
However, they can be independently selecied from the
possibilities jusi eoumecratod.

It is preferred that the two R’s in formulse (I) and (II)
above be the same and each represents SO,"Na*.

N-icri-Butylhydroxylammonium scetate is disclosed in
co-pending PCT pateni application WO 00/02848.

The aldehydes of general formmula (II) are sither commer-
cially availsble or may be prepared from commercially
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availsble materials using methods that are well kmown in Lhe
art. Commercial 4-formyl-1,3-benzenedisulfonic acid diso-
dium sah (II; R=S0,"Ne*) typically contsins small but
significanl amounts of the corresponding benzyl alcohol and
the corresponding benzoic acid derivatives and of sodium
chloride as impuritias. It is preferable, but not essential, that
such material is purified before use in the process of the
present invention. 4-Formyl-1,3-benzencdisulfonic acid
disodijum salt (II; R==50,"Na*) is typically associatod with
varyiog amounts of water. The proportion of such water
generally s not critical to the process of the present inven-
tion but generally may be taken into account when deter-
mining the overall composition of the compound (T)-forming
reaction mixture.
The Process

The first step is the condensation of the N-tert-
butylhydroxylammonium aceiate (III) with the aldehyde
{II). This reaction is typically conducied in a batch mode
wilh agitation. }t could, if desired, be carried out continn-
ously in a flow reaction sysism.

In this process it is preferred that in general about 1.25 to
2.5 cquivalents of N-eri-butylhydroxylammonjum acctate
(I1I) is used for oach equivalent of the aldehyde (II). It is
particularly preforred that about 1.6 w 2.0 equivalents of
N-tert-butylhydroxylammonium scetate (III) is used.

The condensation of the present invention is carried out in
solution, using a suitable inert solvent in which the starting
matwrials wre sufficicntly soluble, It is preferred that a
suitable polar organic solvent such as an alcohol, or mixture
of alcohols, is used as solvent. It is particularly preferred that
the solvent is methanol. It is further preferred that the
reaction mixture contains a suitable percontage of water,
geoerally lcss than 10% by volume, such as from aboul 2%
to 10% by volume. It is particularly preferred that the
nolvent contains about 5% by volume aof water. It has been
found that the presence of a suitable amount of water
provides significant advaniages, particularly with regards to
inhibiting the conversion of the aldehyde (II) into the
undesirable acetal side product (IV)

" aw

CH(ORM,

by reaction with the solvent R'QH.

The presence of & suitable amount of water in the solvent
also incrcases the solubility of the 4-formyl-1,3-
benzenedisulfonic acid disodium salt (II; Re=S0,"Nz")
starting material and thereby significantly improves the
kinetics of the process and ensbles the use of a more
conccatrated systom.

The proportion of reaction solvent is typically muintained
at about 2 1o 8 mL of solvent per gram of mitrone product or
grealer, with proportions of from 2 10 § and especially 3 10
4 ml/g being preferred.

The condensation is conducted at a tompemiure from
about ambient temperature 1o about 150° C,, good resulls
being achioved at temporatures of from about ambient to
aboul 125° C., with iemperatures of from about 40° C. to
about 100° C. being preferred.

The condensation reaction is rclatively facile and is
typically essentially complele in from about 15 minutes lo
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about S hours with reaction time of from 30 1o 90 minutes
being typical. In practice, the dogroe of reaction is monitored
analytically and the reaction is contirued until a suitable
degree of reaction is achioved.

The isolation of the product of formula (I) formed in the
above condepsation may be achieved by using standard
techniques that are well known in the art. Ii is particularly
advantageous that the product be isolated using a suitable
crystallisation technique. Thus in a typical isolation, on
completion of the reaction of the aldebyde (I1) with N-tert-
butylhydroxylammonium acetate (IIT), the reaction mixture
is cooled to ambicnt temperature and then fitered in order o
remove any insoluble material. The fltrate is then adjusted
10 a temperaturc that may be from 0° C. up to the reflux
temperature of the solvent, but is preforably from 35 10 50°
C., and crystallisation is induced by the addition of a suitsble
crystallisation agent such as isopropanol or cthyl acelate.
The optimal precipitation temperature may vary depending
on the scale of the reaction, non whether the suspension is
stirred or allowed to stand, and on the desirad particle size
of the solid product.

The crysiallisation agen is typically an organic liqnid that
is miscible with the reaction solvent but one in which the
nitrone product is less soluble. The agent is also generally a
volatile material, such as a material baving 5 or less carbon
atoms. The solid product is isolated by filiation and dried.
The use of isopropanol, as 2 crysuallisation agent, is par-
ticularly preferred.

Alternatively, crystallisation may be induced by the addi-
tion of a suilable agent such as isopropanal or cthyl acetate
without the Altrate having first becn beated. Again, the uso
of isopropanol is particularly preferred.

The water content of a-(2,4-disulfophenyl)-N-tert-
butylnitrone disodinm salt obtaioed using the process of the
present invention is dependent on the nature of the meth-
odology used for the isolation of the product and the final
drying process that in used. Thus, extensive drying st
clovated tamperatures and under reduced pressure will yield
esscnlially anhydrous material Such material is however
significantly hygroscopic, forming eventually a trilydmate.
Drying of the irihydrte regenerates the anhydrous form.
The trihydmte form is obtained direcily by crysiallisation of
o-(2,4-disulfopheny[)-N-tert-butylnitrone disodium salt
from hot water, or by passing humidified air over the solid.

Addition of up io sbout 5% volume of water to the
crystallisation agent can push the product wward the
hydrated form and decrease the amount of occluded arganic
liquids in the ino product and can lower impurity
levels such as the level of unreacted aldehydo.

The invention is illustrated, but in no way limited, by the
following examples.

EXAMPLE 1

a~(2.4-Disulfopheayl)-N-tert-butylnitrone disodium
salL (10 g scale)

4-Formyl-1,3-benzenedisulfonic acid disodium salt (10.0
8, 27.6 mmol, 85.6% w/w), N-tert-butylhydroxylammonium
acetats (6.1 g, 37.5 mmol, 1.4 equiv., 91.6% wiw), water (2
g) and methancl (38 g) were added to a 100 mL thres-necked
bottle at room lomperature under an atmosphere of nitrogen
gas. The mixture was atirrod and the boitle was lowered into
an oil bath maintained at 72° C. After 2.3 h, HPLC analysis
(% warea) showed that <0.3 area% of 4-formyl-1.3-
benzenedisulfonic acid disodiom salt remained. The clear
filrale was cooled to 20° C. and fliered. The clear solution
was transferred Lo a 250 mL bottle, heated to reflux, and then
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isopropanal (70 g) wus sdded dropwise. Crysial growth
began when isopropanol (40 g) had been added. The hot bath
was replaced with a cool water bath and the slurry was
cooled w0 11* C. After 30 minuies the product was isolated
by filtration and sucked dry giving a white solid (11.2 g).
This maeterial was dried at 50° C. in a vacuum oven
overnight. The isolated, dricd weight was 8.55 g (78.8%).

Chromatographic purity (arca% HPLC) showcd greater
than 99%
a-{(2,4-disulfophenyl)-N-tert-bulylnitrone disadium salt.

EXAMPLE 2

a2 4-Disulfophenyl)-N-teri-butylnitrons disodium
salt (100 g scale)

4-Formyl-1,3-benzencdisulfonic acid disodium sali
(100.0 g, 0.31 mol, 96.3% w/w), N-tori-
butylbydroxylammonium acetaie (66.8 g, 0.43 mol, 1.4
equiv., 97.0% w/w), watar {10 g) and mothaool (337 mL)
were added to a 1 L jacketed threo-necked flask at ambient
temporatore. The mixture was stirred and heated a1 72° C.
Aftor 3 h, HPLC analysis showed that <02 area® of
4-formyl-1,3-benzenedisulfonic acid disodium salt was
present. The reaction mixture was cooled and filtered. The
filtrato was transferred 10 & 2 L reflux spparatus and heated
to 80° C. When the mixture had come to reflux, isopropanol
{765 mL) wus added dropwise, and reflux was continued for
a lurther 0.5 h. The resulting suspension was cooled to
below 11° C. The white salid was filtered off and dried in a
vacuum oven for 24 h at 50° C. Yield 83.0 g (72.8%).
" Chgrgzﬂngnphic purity (arca% HPLC) showed greater

an
a~(2,4-disulfophonyt)-N-tert-butylnitrone disodium salt.

EXAMPILE 3

a<{2,4-Disulfophenyl)-N-tert-butylnitrone disodium
salt (500 g scale)

4-Formyl-1,3-benzenedisulfonic acid disodium sall
(500.0 g, 1.4 mol, 87.0% w/w), N-tert-
butylhydroxylammonium acetate (3360 g, 218 mol, 1.5
equiv,, 97.0% w/w), water (20 g) and methano! (1700 mL)
were added 10 & 5L jacketed throe-necked Bask, Atted with
an overbead stirrer and recirculuting beating bath, st room
temperuture. The mixture was stirred and the flask hoatod at
72° C. After 1.0 b, the solution was filtered. The filirate was
thea hoatod to 80° C. and refluxod for 1 howr. Solvent (760
mL) was thon removed by distillation at atmospheric pres-
sure. Isopropanol (2200 mL) was then added and (he sus-
pension cooled to <11° C., fillered and dried in a vacuum
ovea far 96 h to yield the product as a whito solid.

Chromatographic purity (arca% HPLC) showed greater
than 99%
a-(2,4-disullophenyl)-N-tert-bulylnitrone disodium salt

EXAMPLE 4

a<(2,4-Disulfophenyl)-N-tert-butylnitrone disndium
salt (750 g scale)

4-Formyl-1,3-bonzencdisulfonic acid disodium salt
(750.0 g, 2.32 mol, 85.6% w/w), N-terl-
butylh lammonium acetate (501.0 g, 3.26 mol, 1.4
equiv., 91.6% w/w), waler (150 g) and methano] {2530 mlL)
were added to a 5 L jucketed three-necked fiask at ambient
temperature. The mixture was stirred and heated at 72° C.
Aftsr 3.2 b, HPLC soalysis showed that <0.2 area® of
4-formyl-1,3-benzenedisulfonic acid disodium salt
remained. The roaction mixture was filtered through an in
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line Qlter. The Alirate was transferred to a distillation appa-
ratus and the solution was thea heated to 80° C. Isopropancl
(1000 mL) wus thon added and distillation was started A
second portion of isopropancl (1000 mL) was added and
distillation was continved uniil the distillate tempersture
reached 80° C. The resulting suspemion was cooled w
below 11° C., filtered, and the solid obtained was dried for
2 h 1o give the product a5 a white solid. Yicld was 744.5 g
(80.7%).

Chromatographic purity (area% HPLC) showed greater
than 99%

a-(2 4-disulfophenyl)-N-tert-butylnitrone disodium salt,
EXAMPLE 5

a<(2.4-Disulfophenyl)-N-tert-butylnitrone disodium
salt (100 g scale)

4-Formyl-1,3-benzoncdisulfonic acid disodium sali
(100.0 g, 0.31 mol, 96.3% w/w), N-tert-
bulylbydmoxylammonivm acetato (66.8 g, 0.43 mol, 14
equiv., 97.0% wiw), water (20 g) and methanol (337 mL)
wero edded to a 1 L thres-necked flask fitted with 2 beating
mantle, at oom temperature. The mixture was stirred and
beated ©0 72° C. The reaction mixiure was cooled 10 room
lemperature. Sodium methoxide (3.5 g, 64.7 mmol) was then
added and the mixture was stirred for 0.5 h. The mixture wans
then flitered. HPLC analysis showed that <02 area® of
4-formyl-1,3-benzenedisulfonic acid disodium salt
remained in the flitrate. The reaction mixture was tramfcrmed
to a 1 L distillation apparatus and the solution was then
heated to 80° C. After 100 mL of distillate had been
collected, isopropanol (400 mL) was added and distillation
was continued until the distillate tomperatnre roached 78° C.
The resulting suspension was flltered at 60° C. and the solid
obtained was dried in a vacuum oven for 24 h 1o give the
product as a white solid. Yield was 91.1 g (82.8%).

Chromatographic purity (area% HPLC) showed greater
tban 99%
a-{2,4-disulfophemyl)-N-tort-butylnitronc disodium sall

EXAMPLE 6

a-(2,4-Disulfophenyl)-N-tert-butylnitrone disocdium
salt (without water addition) (100 g scale)

4-Formyl-1,3-benzenedisulfonic acid disodium salt
(100.0 g, 032 mol, 99.6% w/w) was added (o a 1 L round
bottom flask fittod with a magoetic stirring bar and hoating
maatle. Mcthanol (400 mL) and N-tert-
butylhydroxylammonium acelate (73.9 g, 0.48 meal, 1.5
cquiv., 97.0% w/w) wero added scquentially. The mixture
was stirred and heated under reflux. After 6 h. HPLC
analysis showed 99.1 area % of
a-(2,4-disulfophanyl)-N-tert-butylnitrone. The reaction
mixture way a white suspsmsion. Isopropancl (800 mL) was
then added and the suspension was cooled to 2° C. The
product was filtered off using a Buchner funnel, rinsed with
isopropapol (200 mL) and then dried in 2 vaconm oven st
50° C. for 7 h. Yicld was 88.0 g (71.9%). This czamplec
demonsiraies that the condensation can be conducted with-
oul adding water to the reaction mixture.

EXAMPLE 7
a~2,4-Disulfophenyl)-N-tert-butylnitrone disodivm
mll (4600 g acale)

4-Formyl-1,3-benzencdisulfonic acid disodium salt
(4590.9 g, 14.3 mol, 98.1% w/w), N-tert-
butylhydroxylammonium acetate (39884 g, 24.6 mol,
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98.0% w/w), water (760 mL) and methanol (12.6 L) were
stirred and hoated in & S0 L roactor with a jacke! temperature
of 75* C. Aftor 60 min roflux, HPLC (% arca) analysis
showed that the reaction was complete (<03% of 4-formyl-
1,3-benzenedisulfonic acid disodium salt remained). The hot
clear solution was tramsforred throngh an in-lino filter 10 a
second 50 L reactor, prebeated at 75° C. Afier a Forther 30
mimute reflux, isopropanol (30.0 L) was added ata rate of 1.2
L/mimute. The reaction mixture was cooled 10 <30° C,,
filtered, washed with isopropancl (2»8 L) then dried in a
Gruenberg oven at 70° C. for 47 houm, o give the product
as a white solid. Yield was 81%.

EXAMPLE 8

a~(2,4-Disulfopbenyl)-N-tert-butylnitrone disodium
sall (4600 g scale)

4-Formyl-1,3-benzonedisulfonic acid disodium salt
(4598.9 g, 14.4 mol, 98.0% w/w), N-tert-
butylhydroxylammonium acetate (4000.0 g. 24.6 mol,
98.0% w/w), water (750 mL) and methanol (12.6 L) were
stirred and heated in a 50 L reactor with a jackst temperature
of 75° C. Aftor 30 minuics reflux, HPLC (% aros) analysis
showed that the reaction was complete (<0.3% of 4-formyl-
L3-bemmonodisulfonic acid disodium salt remained). The hot
clear solution was transforred through an in-line filter 10 a
second 50 L reactor, proheated at 75° C. After 15 mimutes
further reflux, the reactor was cooled to 45* C, and isopro-
panol (30.0 L) was added at a rate of 1.2 L/min. The reaclion
was cooled 1o 19° C. and water (1400 mL) was addsd. The
suspension was allowed to stand for 18 bours. It was then
filtered and the solid wasbed with isopropanol (2x8 L). The
product was dried in a G oven at 85° C, for 23
bours, to give the product as a while solid. Yield was 76%.

EXAMPLE 9

a-{2,4-Disulfopbenyl)-N-tert-bulylnitrone disodium
salt (43 kg scals)

4-Formyl-1,3-benzenedisulfonic acid disodium salt (45
kg) was added as a solid 1o a 500 L reactor containing stirred
N-tart-butylhydroxylammonium acetate (39 kg) in water
(8.6 L) and methanol (111 kg) under an inert (nitrogen)
atmosphere. The mixture was stirred and beated with a
jacket rature of 70° C. After tbe internal ature
rcached 60° C., heating was continved for an additional 2 to
18 hours. The reaction was deemed to be complete when
HPLC (% arca) analysis showed <0.3% of 4-formyl-1,3-
benzenedisulfonic acid disodium salt remained. The hot
cloar solution was then in-line fillered while being trans-
fared to a socond 500 L reactor, preheated at 35° C.
Isopropanol (267 kg) was added lo precipitale the product.
Watcer (13.5 L) was then added and the mixture was allowed
io stand for 12 1o 18 hours. The white suspension was
transferred to a fllter dryor, washed with isopropanol (2x71
kg), theo dricd under vacuum (with a slight nitrogen flow)
with a jackel iemperature of 80° C,, to give the product as
a white solid (43 kg).

The surprising finding that the aldehyde of general for-
mula (II) can be reacted directly with N-tert-
butylhydroxylammonium acetatc is particulardy advanta-
geous. The [ree base form of N-leri-butylhydroxylamine is
unstable, tending in particular 1o undergo acrial oxidation.
This is evidenced by the formation of blue colours which
indicate the presence of the oxidation product, 2-methyl-2-
pilrosopropane. The free base of N-tert-butylhydroxylamine
cannot thersfore casily bo stored as such but must bo fmshly
generated immediately before use on each and overy occa-
sion that it is required. This is a potential disadvantage of
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processes (hat might require bandling of N-tert-
butylhydroxylamine ss the free base. This disadvantage
becomes particularly troublesome when roactions are con-
ducted on a large scale. The direct use of the acetate salt of
N-tert-butylhydroxylamine in the process of the presemt
invention provides a solution to this problem. Furthermore,
if other salts such as N-1ert-butylhydroxylammonium chlo-
ride are be substituted for N-tent-butylhydroxylammonium
acetaie in the above process, the reaction fails to work
satisfactorily.

Not only can N-tert-butylhydroxylammonium acetste be
used dircctly in the present invention, but also the reaction
with the aldehyde of formula (II) procoeds considerably
faster than when N-torl-butylhydroxylamine frce baso is
used. Thus, in the present process, the reaction is typically
complets within 1.5 hours, cven on a 5000 g scale.

What is claimed is:

1. A process for the proparation of a compound of general

b/\i.k

wherein each R independently represents SO,H or a salt
thercof,

which process involves reaction of an aldehyde of gencral
formula (II)

o

@

wherein R is as defined above,

with N-tert-butylhydroxylammonium acetate in a liquid

reaction solvent.

2. A process according to claim 1 wherein R represents
SO0, Na*.

3. A process according to claim 1 wherein 1.25 w 2.5
oquivalents of N-tert-butythydroxylammonium acetatc {T1I)
arc used per equivalent of aldehyde (I1).

4. A process according to claim 1 in which the reaction
solvent compriscs an alcohol.

3. A process according to claim 1 in which the reaction
solvent comprises a mixiure of alcobols.

6. A process according to claim 4 in which the alcohol is
methanol.

7. A process acconding to claim 4 in which the reaction
solvent contains up 10 10% by volume of waler.

8. A procesa acconding to claim 7 in which the rcaction
solvent containg sbout 5% by volume of water.

9. A process according to claim 1 in which the product is
isolated by crystallisation, characteriscd in that crystallisa-
tion is achioved by the addition of isopropanol 10 the
roaction mixture.

10. A process according to claim 9 wherein 1.6 10 2.0
equivalents of N-tert-butylhydroxylammonium acelate (T1I)
are used per equivalent of aldehyde (II).
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the product as a white solid. Yield was 76%. %é
&

Exampla 8
a-(2.4-Disulfophenyl}-N-tari-butyinitrone disodlum sak {43 kg scale

[0043] 4-Formyl-1 3-benzenedisutfonic acid disodium ealt (45 kg) was added as a solkd to a 500 L reactor containing
gtimed N-tert-butylhydroxylammonium acetate (39 kg) In water (B.68 L) and methanol (111 kg) under an Inert (nitrogen)
atmosaphere. The mixture was stired and heated with a jackst teamperature of 70 °C. After the internal temperature
reached 80 °C, heating waas continued for an additional 2 to 18 houm. The reaction was deemad to be complate when
HPLG (% area) analyals showed <0.3% of 4-formyl-1,3-benzenedisulfonic acid disodlum salt remained. The hot clear
solution was then Indine filtered while baing tanafarred to a second 500 L reactor, preheated at 35 *C. Isopropanol
(287 kg) was added to precipitaie the product. Water (13.5 L} was then adked and the mixture wans allowed to stand
for 12 10 1B houm. The white suspansion wes tranaferred to a fiiter dryer, washed with lsopropanel (2 x 71 kg), then
dried under vacuum (with a slight nitrogen flow) with a jackat tamperature of 80 °C, to give the product as a white solid
(43 kg).

[0044] The surpriaing finding that the aldelyde of general formuila (i) can be reactad directly with N-fert-butythy-
droxylammonium acetate Ia particularly advantageous. The free base form of N-fert-butylhydraxylamine Is unstable,
tending In particular to undergo aerial axidation. This [a evidenced by the formation of biue colours which Indicate the
presence of the oxidation product, 2-methyl-2-nitrosopropane. The free base of A-feri-butylhydroxylamine cannot
therafore easlly be stored as such but must be freshly generated immed|ately before use an each and every occaslon
that & ke required. Thia la & potantial disadvantage of processes that might require handling of A-tert-butylhydrexylamine
as the free base. Thia disadvantage becomes particularly troublesome when reactions are conducted on a large ecale.
The direct use of the acetate salt of N-tert-bulylhydroxylamine In the proceas of the prasent invention provides a solution
to this problem. Furthermore, If other salis such as N-fert-butylhydroxylammonium chioride are ba substituted for N-
{ert-butylhydroxylammonium acetate In the above process, the reaction falls to work satlafactorily.

[0045] Not only can A-iart-bulylhydroxylammenium acetate be used directly In the present Invention, but also the
reaction wih the aidehyde of formula {1I) proceada consldarably faster than when N-tart-butythydroxylamine free base
is usad. Thus, In the presant process, the reaction Is typically complete within 1.5 hours, even on a 5000 g scale.

1. A process for the preparation of a compound of general formula (1)

Jesalik

wherein each R independently reprasents SO4H or a aalt thereof,
which procaesa Involves reaction of an aldehyde of genaral formula {11}
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whereln R la as definad above,
with N-tert-butylhydroxylammonium acetate in 8 lquid reaction solvent.

2. A process according to Claim 1 wherein R represents 80y Na +.

3. A process according to Claim 1 or Claim 2 wherein 1.25 to 2.5 equivalents of N-lertbutythydroxylammonium
acetats (|Il) are used per equivalent of aldehyde (I).

4. A process according to any one of Claims 1 to 3 in which the reaction eolvent comprises an alcohol.

5. A process according to any one of Claima 1 1o 3 In which the reaction eolvent comprises a mbdure of alcohols.
6. A process accordingto Claim 4 In which the alcohol Is methanol.

7. Aprocess according to any one of Clalme 4 to & In which the reaction solvent contains up to 10% by volume of wataer.
8. A procasa accarding to Claim 7 In which the reaction solvent containa about 5% by volume of water.

9. A process according to any one of Claims 1 to 8 in which the product is solated by crystallsation, characterised
In that crystallisation Is achleved by the addition of isopropanel to the reaction mixture.

10. A process according 1o claim 9 wharain 1.8 to 2.0 equivalents of N-tart-butylhydroxylammenium acetate (lII) are
used per equivalant of aldehyde (11).
Patentanspriche

1. Varfahren zur Heratellung einer Verbindung der aligomeinen Formel ()

X

worin R Jewells unabhénglg vonelnander fir SOyH oder eln Salz davon steht,
bel dem man elnen Aldehyd der aligameinen Formel (i)
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An analytical method for carbonyl determination hased
on onimatien with hydroxylammonfum sostate n
asetie aeid is shown to be superior in many respects to
thoss methods already proposed. The results of the
prasent investigation indicate that the oximes formed
nre suffidlently weaker as bases to permit satiafactory
titration of the reagmmt in acetio acld with perchilorio
scid. Oxirey of aliphatis and ayelis ketones, further-
mure, ofisn possess such intermediste basio strength
as to parmit their direct titration in asetiv asld in the
prossnss of exosse reagent. Unliks many other ear-
bonyl mathods proposed, the pressnt msthod is un-
saffested by large concentrations of organis acids of
widely differing strength. Thisstudy Inclodes & methed
for preparing hydrozylammenium asetats, the chem-
foal kinsties of ttu resction with a typleal kstone, and
the kinstiss of lta brwakdown In nostie asld.

The mwihod of Bryant and Smith (1), for exampls, carries cut
this resction in an solution, The pyridine
hydroshloride prodused by the reaction ia titrated by them with
s standard alecholis sclision of sodium hydrozide, using brosmo-
phancl hiue as the indisstor. The end paint of the titmtion b
taken as that ai which the nclor of the Indisator matohes that

difficult however, bacanse ths color transition 1y \miformly very
padun] throughout the titmtion, Bimlarly, potentlometrio
titration of the solution revesls an equally poorly defined smd
paint, as shown In Figure 1. It in evident that no clear indica-

number of prosedures for electrometrio estimation of the asid
lbaratad in Rapction 1. Elie] {§) propossd s method of cxima~
tion In aqueous schrtion followed hy Sltration of ths insaluble
cdms and mubsequent titration of the Altrate to pH 4.1 with
standard alipli, In another report, Bmith and Mitchell (7), in
ordar 4o permit earbonyl determination In the pressnse of car-
boxylie aclds, adjusted an alooholic sclution of hydrosylamine
hydrochlaride to pH 2.50; after oximation with this reagent, the
solution was titrated potentiometrically to pH 2.50 with wandard
allall. In both methods thé end points are not totally mtle-

fastory.

Although free hydroxylaming is known to be unstable, poten~
tiomatrie methods which amploy eithar partially or totally owu-
tralisad hydroxylamine hydroshloride have been used. Knight
and Bwern {4), who used alachelic hydroxylamine hydrosblaride
half newriralised with sodlum hydroxide, found that the reagend
decampased with a half life of approximately 13 dayw at 28° Q.
‘Tha ehisf drawhbaak to this mathod, therefore, Hss in the fact that
a relatively unstable reagent is heated to refiux with the carboryl
ecomponnd, & faster which makes analytioal sontrol betwesn the
blank and the reagent very difficuls because hreakdowr of the
reagant may be expected to be accelerated considersbly at the
bolling temoperature of the solution.

mLILTE

B
T

J . |
a1 1 3 & 8 & 7T 8 P B
MILLILITERS OF 0.5 N DOEN HYDROLOE

for of asstame by
--Merm,nu-d Bmith (1)

It would thus seem that a modification of the pressnt oxima-
tion methods ia highly destrabls which (1) wounld ylakd & sharper
titrimetrie snd point, (3) would not be subject to interferences
from arganis acids, and (3) wonld not depend for 1ta wesuragy en
a highly ungiable resgent. Bocause weak smines generally aan
be detarminad mors acearataly In leas basle mlvent systema than
witer, me improvement In the end point may be expectsd in
adidie solvents sush as soetio aokd. The extoat to which Reastion
1 will go to eampletion, moreover, may be favored by s nosaque-
aua scidie gystam bessuse of the low conemntration of water
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[CorrainurioxN FROM THE CintaIcaz, LABORATORY OF TRX Utaviasrry or Cryciwar:)
HYDROXYLAMINE SALTS OF ORGANIC ACIDS!

By Rarrx E. Ozarsa avo Many PyiTow BarLisn
Rucurvas Jown 35, 1635 Pontzsuss Burrsscia 8, 1945

Although hydroxylamine has been known since 1888,* a careful search
of the literature reveals records of only 18 organic salts of this base, and
of these only nine have been fully described as to melting point, decom-
position by heat, etc.*

The present writers have lsolated 26 salts not previcusly described, have
warked out further detslls concerning the benzoate and cinnamate and
also studied the reaction of four other acids with hydroxylamine. The
salts were prepated by simple neutralization in alcoholic solution. The
three nitrobenzoates could not be obtained pure by this method, but double
decompoition of hydroxylamine sulfate and the barium salts of the acids
yielded the desired compounds.

The hydroxylamine was isclated by the method of Lecher and Hofmann*
as modified by Houben.® Repetition of this procedure, not less than 50
times, has shown us that the somewhat elaborate appamatus prescribed
is not esseatial, and in its place we have used successfully o hand-shaken

‘flask, carrying & dropping funnel for admission of the ethylate and a cal-*

clum chloride exitjtube. The accumulation of & large excess of sodium

ethylate in the alcohalic suspension of the hydroxylamine hydrochloride
is fatal to the preparation, for not only does the solution then remain per-

1 An abstract of a thesls submitted by Mary Peyton Ballard in partial fulfilment
of the requirements for the degree of Master of Arty at the University of Cincinnati.

f Lossen, Z. Chem., 1, 551 (1883); Asws.. Spl., 6, 290 (18688). -

SFormate, (a) Bmbansjew, J. Russ. Phy.-Chem. Soc., 31, 380 (18089). (b)
Jones and Oesper, Tum Joumwar, 42, 517 (1008).

Acetate. (c) Lomen, Anw., Spl., 6, 281 (1888). (d) Rel. 3 b, p. 818

Mono-, di- and trichloro-aeetate. (e} Jones and Werner, Tars Joumwar, ¥,
417 (1017).

Oxalste. () Ref. 3¢, p. 231,

Tartrmte. () Ref. 3¢, p. 233,

Picrate. (h) Ref. 3g.

Fumarate. (1) Tanatar, Ber., 29, 1478 (1808). () Posner, Ber., 38, 4317 (1003).

Malsate, (k) Ref, 3]. p. 4818,

Succinate. (1) Tanatar, J. Russ. Phys.-Chem. Sec., 29, 314, 310 (1807).

Clonamate. (m) Pomer, dus., 389, 4 (1013).

Benzoate. (n) Ref. 3a. (o) Gluud and Kempl, J. Chem. Soc., 108, 1533 (1013).

m-Aminchensoate, (p) Rel. 34a, p. 381,

m-Chicrobensoate. (q) Ref. 30, p. 1588,

Buccipamate. () Rel. Sa. .

Bensenesulfonate. (s) Piloty, Ber., 39, 1081 (1800).

Beszenesnifinate. () Jounes and Whalen, Twm Joumwal, 47, 1353 (1935).

! Locher and Hofmenn, Ber,, 58, 9158 (1003). -

§ Houben, J. proM. Chem., 108, 50 (1093),

-



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020/
Bogota, D.C.,
Doctor(a)
Alicla Lloreda Ricaurte Oficlo N°
Apoderado(a) -+-106439
ASTRAZENECAAB Y
RENOVIS, INC.
REFERENCIA Radicaclién 01729
Trémite 002
Evento 001
Actuacién 430
Follos 006

Como resultado del examen de patentabilidad de la solicitud de patente de invencién
N° 01 720, realizado segun el articulo 45 de la decisién 488 de la comision de la
Comunidad Andina, se notifica;

1. DOCUMENTOS ESTUDIADOS:

El resumen y el capitulo descriptivo de la solicitud que se encuentran en los
folios 4 y 5 a 10 respectivaments.

Los ejemplos que ilustran la Invencién en los folios 11 a 16.

Las clausulas 1 a 10 relacionadas en el capftulo relvindicatorio de la solicitud y
que se encuentran en los folios 17 y 18.

La copia de la solicitud original mediante la cual se reivindica prioridad de
Suecla SE0000055-4 de 10/01/2000 en los follos 29 a 43, junto con su
traduccién correspondiente en los folios 22 a 28.

El primer examen de forma efectuado a la solicitud de oficlo No. 1028, que se
encuentra en el follo 45.

La respuesta al primer examen de forma No, 1028, allegada mediante
memorial de fecha 30/05/2001, que s encuentra en los follos 48 a 74 y que
contiene las modificaciones comespondientes al tftulo de la invenclén, entre
otras.

El memorial de fecha 23/10/2003, mediante el cual se modifica nuevamente el
titulo y se solicita el axamen de patentabilidad en los follos 78 a 84.

El memorial de fecha 24/01/2005 mediante el cual se informa del traspaso de
los derechos sobre la solicitud de la patente de la sociedad CENTAUR
PHARMACEUTICALS, INC. a la sociedad RENOVIS INC, en los folios 93 a
136.

El memorial de fecha 23/11/2005, mediante el cual se solicita a la
Dependencla pronunciarse sobre la solicitud en estudio y que se encuentra en
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e QO

el folio 137.

¢ El primer examen técnico de fondo No. 824, realizado a la luz de! articulo 45
de la Declsién 488 y que se encuentra en los follos 147 a 152.

¢ La respuesta al requerimiento técnico de fondo No. 824 que se encuentra en

los folios 153 a 167 y que se acompafia de las copias de las patentes
EP1265856 y US6479697.

2. OBJETO DE LA INVENCION

La solicitud hace referencla a “Proceso novedoso para ia preparacién de a-{2,4-
disulfofenil)-N-ter-butiinitrona”

* Relvindicaciones 1a3y10:

Se relvindica un proceso para la preparacién de un compuesto de férmula general (1)
\NJ<.
R

En donde cada R representa de manera independiente SOsH o una sal del mismo
como SO3'Na*, en donde el proceso comprende la reaccién de un aldehido de
formula (ll), en donde R es como se definlé antes, con acetato de N-ter-
butlihidroxilamonio en un solvente iiquido de reacclén.

CHO

Se relvindica el proceso en el cual 1,25 a 2,5 equivalentes de acetato de N-ter-
butilhidroxdlamonio (1Il) se utilizan por equivalente de aldehido (Il).

En particular se reclama el procaso en el cual 1,6 a 2,0 equivalentes de acetato de N-
ter-butilhidroxilamonio (lll) son utliizados por equivalente de aldehido (Il).

¢ Relvindicaclones 4 a 8:

Se reclama el proceso en el cual el solvente de reacclén Incluye un alcohol (metanol)
0 una mezcla de alcoholes.

o Relvindicaciones 7 y 8:

Se reclama un proceso en el cual el solvente de reaccién contlene hasta un 10% en
volumen de agua y preferiblemente 5% en volumen de agua.

e Relvindicaclén 9:

Se reivindica un proceso en el cual el producto es aislado mediante cristallzacién y se
caracteriza porque la cristalizacién se logra mediante adiclén de isopropanol a la



o

mezcla de reaccioén.

Una vez catalogada la invencién ésta se clasific en la seccién: A 61 K '/,; de la
Clasificacién Internaclonal de Patentes.

4. DETERMINACION DEL ESTADO DE LA TECNICA:

Consultadas las fuentes de informacién con que cuenta este despacho, se
encontraron los siguientes documentos, anteriores a la fecha de presentacién de la
solicltud en estudio - 10.01.2000-, relacionados con la materia técnica reivindicada:

Documento Thulo Fecha de

Publicaclén
*2 4-disutfonyl phenyl butyl nitrone, Iits
WO089517876 salts, and thelr use as pharmaceuticals” 06/07/1995

“Process for the praparaﬁon of a-phenyl-
US3397234 N-methyl nitrone” 13/08/1968

Articulo 1 "Hydroxylammonlum acetate as

June 1856

Anterioridades D1, D2 y D3 en los follos 130 a 146 y 1868 a 178.
5. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD:

El articulo 14 de la declisién 486 de la comision de la comunidad andina establece
que: "Los palses miembros otorgaran patentes para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial

En cumplimiento del articulo 14 de la decisién 488 de la comisién de la comunidad
andina, se procedid a evaluar los requisitos de novedad, nivel inventivo y aplicacion
Industrial con el fin de establecer la patentabilidad de la invencidn relvindicada en la
solicitud en estudio.

5.1 Evaluacién de NIVEL INVENTIVO:

El articulo 18 de la decisién 488 dispone "Se consideraré que una invencién tiene
nivel inventivo, si para una persona del oficio normalmente versada en la Materia
técnica comespondiente, esa invencién no hublese resultado obvia nl se hublese
derivado de manera evidente del estado de la técnica”. *

Teniendo en cuenta las argumentaciones técnicas formuladas por el sefior
interesado, esta Dependencia reconoce que una de las caracteristicas particulares
del proceso es el uso de la sal acetato de hidroxil-amina, asl como su reacclén
directa con la sal disédica del 4cido 4-formil-1,3-bencendisulfénico, no obstante el
documento D1 que ya no afecta la novedad del proceso reclamado, afecta en gran
medida |a altura Inventiva del mismo, por cuanto la anterioridad D1 comprendia ya en
su aparte descriptivo la preparacion de un compuesto 2,4-disulfonil a-fenil-butil-
nitrona terclaria de la formula:



|
Ho;S—Q’CH=N—C(CHs)a

SO4H

Aunque el proceso, en su primera etapa convierte el compuesto ter-butll nitrato (2-
metil-2-nitropropanc) en su comespondiente N-hidroxi-amina para que una vez
obtenida la N-hidroxiamina ésta se use como catalizador Zinc/acido acetico o
aluminio/amalgama de mercurio para que se genere la condensacion de la hidroxil-
amina con el aldehido aromético, resulta evidente que se trata de la misma reaccién
porque aunque parta de un reactivo de nitrato es necesario su conversién en la
hidroxii-amina para que se obtengan los compuestos de Interés, es decir que se esta
reclamando una de las etapas de un proceso previamente conocido en el estado de
la técnica.

Si blen es cierto que en la anterioridad D1 se requiere de una segunda etapa de
reaccién en (a que la hidroxllamina formada se somete a la accion del écido 4-formil-
1,3-bencenodisulfénico, con este examen de fondo lo que se ésta valorando es
precisamente qué tan derivable del estado de la técnica es el hecho de utilizar el
compuesto no como producto de una reacclién previa sino como reactivo en su forma
estable de sal de acetato, hecho que constituye parte fundamental de la materia
reclamada; sin embargo, aunque en la anterioridad D1 se parta de la sal de nitrato de
tert-butilo, esta Dependencla ha considerado que no existe un verdadero salto en la
regla técnica, por cuanto de la utilizacién de la sales estables de hidroxll-amina se
conoce desde 1868 ' y de su aplicacién como reactivo para identificar grupos
carbonilo se conoce desde 1956 de acuerdo con la anterioridad D3.

Y como se dilo en de estudio inmediatamente anterlor el
existia en el esta | nica, no obstante partiese de un reactivo previo
tuvo que sufrir una transformacién gquimi ra_gu nerara_el com
objetivo | de la invencldn.
CHy CHs
o,n—écl-c, Zn/acido acético N—%QH;
CHa &H H3
o CHa ?
R e e
H
-
SO,H aH

En sintesis, sl bien es cierto que la anterioridad D1 revela la condensacién de un
aldehido con una hidroxilamina desde una etapa previa, resulta derivable del estado
de la técnica la extraccién de una de las etapas alll consignadas para obtener los
mismos compuestos de interés. Y sl se combinan los conocimientos contemplados en
la anterioridad D1 con aquellos que revela la anterioridad D3, resulta claro que las
sales de acetato de hidroxll-amina ya se venlan utilizando para la Identificacién de
grupos carbonilo, en consecuencia la aplicacién de la sal en la reaccién que se

1 Ossper R.E., Peayton Bellard M. Hydroxylamine saits or organic acids”. Charmical Laboratory of the University of Cincinnall,
Vol 25. P 2424. Septamber 5, 1925. (Ver folio 177)
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reclama constituye una derivacién evidente del estado de la técnica y no puede ser
objeto de patente dado que no cumple con el requisito de nivel inventivo, necesario
para que se otorgue tal proteccién.

Para que sea mas evidente la falta de actividad Inventiva entomno al proceso que se
rectama a continuacién se presenta el esquema de reaccién que se relvindica en la
solicitud y la etapa que se contempla en la anterioridad D1:

SOH o SO;H i
CHy g +J<.
Ht HI—écn, — 'i' -
CH o
HO,S H 3 HO,S

Ilu_ltncldn 1. Esquema de reacclén reclamado por la solicitud.

CHy CHy
O,N—écH, Zn/4cldo acéﬂo_c_v N—<—CH,
CH, &H CHy
o} /CHa ?
H@«Q—ﬂ\“ + N < CHy - Ho,chH:N‘—qcu,),
LH CHy
SOzH sH

llustracién 2. Esquema de reaccién contemptado en ia anterioridad D1.

Ahora, como se menciond en la etapa de estudio anterior, la anterioridad D2 también
constituye evidencia de la utliizacién de procesos andlogos al reclamado, con
anterioridad a la fecha de presentacién de la solicitud en estudio.

Dicha publicacién contempla la prapéracldn de a-fenll-N-metil-nitrona en un sistema
bifasico que comprende benzaldehido y una solucién N-metithidroxii-
amina-sulfato, bisulfato o clorhidrato.

El proceso cursa con el siguiente mecanismo de reacclon:

——ii

1 [CHNHZOHT' X" + nH0 -«+——— nCHaNH:OH + nHy,O" + X™
2 nMOH + nH30' + X* — MnX + 2nH,0O

0 @—cn:n—cu,
O e, VT

—_—

3 CHaNHOH + - + H0

Asl las cosas, resulta evidente para una persona versada en la materia, disefiar un
proceso de reacclén, como el que contempla el capitulo reivindicatorio en estudio, en
el que un aldehido de férmula (lI) se condense con acetato de N-
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terbutiihidroxilamonio (férmula Ill) en metanol, con posterior cristalizaciéon del
producto de interés en isopropanol, tal como lo muestra el esquema:

SO,H SO4H .
il O CHy k
Ht HN—GCH; N \'l" -
CH (o}
HO4S cl:H 3 HO3S

En consecuencia, como las anterioridades D1 y D2 ensefiaban ya sobre la reaccion
de condensacion que se produce entre un aldehido aromético e hidroxil-amina, tal y
como se reivindica en la solicitud en estudio y la anterloridad D3 es contundente al
afimar la utilizacién de sales de acetato de hidroxil-amina para la identificacién de
grupos carbonilo, resulta entonces que la materia objeto del presente estudio,
constituye una derivacién evidente de las ensefianzas del estado del arte.

En este sentido, como no se evidencia un salto cualitativo en la regla técnica, dado
que la reaccién tiene curso sobre estructuras andlogas & las descritas en las
publicaciones en cuestion, se ratifica entonces la falta de altura inventiva del proceso
relvindicado y los requisitos de patentabilidad de la presente solicitud se encuentran
afectados en el siguiente orden:

Relvindicaclones Requisito que
afectadas afecta :

WO8517876 1a10 Nivel Inventivo |

Documento

US3397234 1a10 Nivel Inventivo

Articulo 1 1a10 Nivel Inventivo

En cumplimiento del articulo 45 de la Decislon 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacién de la presente comunicaclén. En caso
de no dar respuesta al presente requerimiento, o sl a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegaré la patents.

Notifiquese el presente oficio @ a lo dispuesto en el numeral 5.2, literal e), del
caplitulo 5 del titulo grimero de la Cirpular Unica N° 10 de 2001.

de Vergel
n de Nuevas Creaciones

A4SET. 200y’

El anterior requerimiento fue notificado porfijacién en lista, de fecha
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