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WO 95/17876 PCTUS94/14545

Compound Preparation CN

As detailed in Figure 1 and demonstrated in Example
1, the compound of this invention can be prepared by a
two step reaction sequence. In the first step,

5 commerclally available tertiary butyl nitrate (2-methyl-
2-nitropropane) is converted to the corresponding n-
hydroxyl amine using a suitable catélyst such as an
activated zinc/acetic acid catalyst or an aluminum/
mercury amalgam catalyst. This reaction can be carried

. 10 out in 0.5 to 12 hours and especially about 2 to 6 hours

or so at a temperature of about 15 to 100°C in a liquid

Q reaction medium such as alcohol/water mixture in the

case of the zinc catalyst or an ether/water mixture in
the case of the aluminum amalgam catalyst.

15 In the second step, the freshly formed
hydroxylamine is reacted with 4-formyl-1,3-
benzenedisulfonic acid, typically with a slight excess
of the amine being used. This reaction can be carried
out at similar temperature conditions. This reaction is

20 Qenerally compiete in 10 to 24 hours.

The product so formed is the free acid and is
characterized by a molecular weight of 89 g/mole. It is
a white powdery material which decomposes upon heating.
It is characterized by a solubility in water of greater

25 than 1 gram/ml and a H NMR spectrum in D,0 of 8.048 ppm

é (dd, 8.4, 1.7 Hz); 8.836 ppm (d, 8.4 Hz); B.839 ppm (d,

' 1.7 Hz); 8.774 ppm (8).

The various salts can be easily formed by admixing
the free acid in aqueous medium with two equivalents of

. 30 the appropriate base, for example, KOH for the potassium
salt, and the like.
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The solid melts Just ahove ron
temperature, but,could be dried further
in a vacuum oven (no more than a few
ninutes), leaving 38 to 45 g of solid.
The solid can be used as is or was
purified by recrystallization from
pentane.

¥Molecular weight — 89 g/mole,

Preparation of 2,4-disulfonylphenyl~N~t-
butylnitrone

1.

A 250 ml flask was equipped with a stir
bar and a Friedrichs condenser cooled
with recirculated ice water.

The flask was charged with 71.8 ml of
mathanol, 14.5 g of 4-£army1~1,3~
benzenedisulfonic acid (46.7 mmoles, 1
eq.), and 5.0 g of N-t-butylhydroxylamine
{56.2 mmoles, 1.2 eg.).

The mixture was refluxed overnight.

The reaction product was transferred to
round-bottom flask and rotovaped to dry.
The solid residue was mashed with ether,
the ether was decanted off (yellow).
Step 5 was repeated.

Product ("Compound I") was crystallized
from methanol following a hot methanol
filtration to remove insoluble
precipitates and recrystallized twice
from methanol.
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what is claimed ig:

1. 2,4-disulfonyl a-phenyl tertiary butyl nitrone.

2. A compound of the formula of

0

|
H03S—Q—CH=N;—-C(C33) 3

SO;H ‘

3. A pharmaceutically acceptable salt of

? -
"oascn=N_'—_—-c (CHs) 5
S05” .
4. The salt of claim 3 having the formula:
?ﬂ
XO3S-—<Q—-CH=N:—C (CHj) 5
50,X .

wherein ¥ is selected from the group consisting of Na,
K, NH,;, Ca, Mg, CaY and MgY, wherein
Y is a pharmaceutically acceptable monovalent anion.

5. A pharmaceutical composition comprising the
compound of claim 1 in a pharmaceutically acceptable
parenterally injectable carrier.

6. A pharmaceutical composition comprising the
compound of claim 2 in a pharmaceutically acceptable
parenterally injectable carrier.
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ABSTRACT OF THE DISCLOSURE

a-Phenyl-N-methyl nitrone i3 prepared by mixing an
nqueous solution of N-methylhydroxylamine snlfate, bi.
sulfate or chlordde with benzaldehyde and then adding
sodinm or potassium hydroxide in amonnts sufficient to
maintain the pH of the aqueons phase between 1 and 6
and to attain a final stable pH between 4 and 6. Salting-

out of the nitrone can be achieved by utilizing reactants at pg

concentrations which will resnlt in the final aqueous phase
being approximately saturated with the by-product in-
organic salt,

et — AT VR g iy

Related applications

This application is a contimiation-in-part of my co-
pending application, Ser. No, 375,946 filed June 17, 1964,
now abandoned.

Backeround of invention

‘This invention relates to the reaction of N-methylhy-
droxylamine with benzaldebyde te form ea-phenyl-N-
methyl nitrone which Is 2 valuable intermediate in the
production of the halosubstituted phenylmethylmethoxy-
nreas of U.S, Patent 2,960,534, issned Nov. 15, 1960, to
Qito Scherer and Paul Heller. .

Tn the prior art method of preparing e-phenyl-N-methyl
ritrone, for example, U.S. Patent 3,178,467, columm 5,
lines 1 throngh 16, N-methylbydroxylamine as a dilute
aqueous solution aud benzaldehyde are reacted wunder
strongly basic conditions, In the practice of this prior
art ‘method, canstic is added to the amine solution fol-
lowed by addition of the benzaldehyde. Efficient cooling
during the entire process is required because of the evolu-
tion of heat during the tavstic addition and the reaction
of the amine and benzaldehyde and because of the heat-
sensitivity of N-methylhydroxylamine, The nitrone is iso-
lated from the dilute, agueous reaction mass by xepeated
solvent extractions,

In the process of my invention, the yield and cooling
efficiency are greates than in the prior art progess where-
as the time and the reaction mass volume required to pro-
duce a given amount of nifrone are both significantly less.
Furthermore, the isolation of the nitrone can be greatly

simplified,
Process of this invention

‘This invention iy directed to a process for the prepara-
tion of e-phenyl-N-methyl nitrone comprising muintain.
ing the pH of the aqueocus phase of a two phase system
comprising benzaldelyde and an agueous solation of M-
methylhydroxylamine sulfate, bisulfate or chloride within
the range of from 1 to 6 mutil reaction of the benzalde-
hyde and N-methylhydroxylamine substantially ceases,
the pH being maintained between 1 and 6 by admixing
godium or potassinm hydroxide with the mixtare. This
iovention I8 also directed o & method of isolating a-
p?enyl-N-methyl nitrone from an aqueous solution there.
of,

0
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The mechanism by which this process is belleved to
procesd can best be understood by reference to the fol-
lowing: 3
o |
[CHINH;OR X 4- 00 &2 nOHNFH;OH & nH;0¢ + Xs~
@ AMOH 4 nHi0? o Xt~ cmws MK o 2RO

6] 9 g
CENHOH + @—ﬂn ]
‘ .
naxgwm + H30

ghemXisSOﬁHSOrotClﬁandMissudhmorpm
arm, |

‘The agueous solution of a salt of N-methylbydroxyl-
amine employed as a gtariing materdal in my process wilk
usnally bave a pH of less than 1. Thos in

(1), the salt iz originally predominant. When benzalde-
hyde is added to this solution essentially mo reaction
occars. However, upon addition of an amonnt of base
sufficient to ruise the pH of the agueous phase 0 within
the range of from 1 to 6, Equition (2), a portion of the
N-methylhydroxylamive is liberated from the salt and frea

25 N-meshylhydroxylamine is available for the acid-catalyzed

40
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reaction with the benzaldehyde, (3). This reaction takes
place rapidly under the acidic tonditions which prevail.
As the freg N-methylhydroxylamine is consumed the pH
of the agueous phase decreases and additional base is
added to mainfain the pH between 1 and 6, To obtain
maximum yields, addition of base is continned until the
oH remains stable at a value within the range of from
4 to 6, preferably about 6,

The proper total amount of bass added during ths teac-
tion is that stoichiometrically equivalent to the anion in
the N-methylhydroxylamine salt. In practics, the N-meth.
ylhydroxylamine salt solution can contain free acid as
other amine salts, Tn such cases, additional base is needed
to release all of the N-methylhydroxylamine. The proper

pH 8.5 with standard base. |

‘The appropriate rate for bsae addition js simply “as
fast as one can add the base while keeping the pH in the
range of 1 to 6, preferably 4 to 6. This rate will be
quite fast at the beginning of the reaction and will slow
down toward the end. If hase i3 added so rapidly
the pH rises above 6, the acid-catalyzed reaction censes
because of the shsence of sufficient acid. Jf the pH be-
comes too high, the pH is adjusted to the range of about
5 to 6 by the addition of a mineral acid such &s sulforic
or hydrochloric, 1

The amount of benzaldehyde used is not critical. One to
two moles of benzaldehyde per mols of the N-methylhy-
droxylarmine salf is the preferred raopge, Amounts jn ex-.
cess of one mole per mole of the amine can bo beneficial
not only to accelerate the reaction by the well-kiown
principle of mass action but also to aid the drying of the
mitrone by distillation, !

It is preferred for the bepzaldehyde to be present in the
reaction vessel before any: N-methylhydroxylamine is

E

. freed from its salt end thug before addition of base is

begun, It is preferred to make additions to the reaction
vessel in the following order:

(2) benzaldehyde, |

(b) aqueous solution of N-methylhydroxylamice salt,



=Y

8,597,234 | .

3
(¢) water (if neaded), and
(d) base with pH control.

The reaction of the base with the amine salt and the
reaction of the free amine with the benzaldehyde are
exothermic, ¥t will ordinarily be preferred to carry out
the process of this invention at a temperature somewhat
above that of available cooling water to permit the most
economic heat transfer, However, temperatures should be
held below the boiling point of the reaction mixture, Tem-
peratuyes higher than those used in the prior art provess
discussed above can be used becanse the N-methylhy-
droxylamine reacts with the benzaldehyde almost as rapid-
ly as it is liberated from its salt and therefore, is exposed
to high temperatures for a much shorter ime than in the
prior art progess, I prefer a reaction temperatnre between
20 and 70° C. and find temperatures between 60 and 70°
C. to be most preferable. In normal commercial opera-
tion, it is most convenient to initiate the reaction at am-
bient temperatores and allow the heats of reaction to
raise the temperature o about 65° C. before applying ex-
ternal cooling to maintain the temperature between 60
and 70° C.

At the completion of the reaction the nitrone can easily
be separated from the reaction mixture if the aqueous
phase ig saturated with a sulfate or chloride salt of sodium
or potassiom. If the aqueons phase is so saturated, the
nitrone is “saplted-out” into a separate organic layer which
can ba isolated from the remainder of the reaction mixture
by decantation or other suitable methods, Solvents for
the nitrone can, of course, be nsed at this stage but are
unnecessary in the practice of this invention.
Sataration of the final agueous phase with sodium or
potassinm sulfate or chloride can be accomplished either
by utilizing aqueous N-methylhydroxylamine salt and bage
ai concentrations which will yield a saturated agueous
phase when the reaction is complete or by adding sodimm
or potassinm sulfata ar chloride to the final xeaction mix-
tare. The salting-ont effect can be observed af less than
the saturation potnt of salt but yield losses occur and econ-
omy of the operation suffers, If the agueous phase is be-
yond the saturation point, salt crystals can fomm. If this
does ocenr the crystals can be allowed fo sgttle prior to
decantation of the nitrone or can be redissolved by adding
water to the reaction mixture.

For best utilization of equipment, it is desirable that
the agqueous phase contain 8 maximum quantity of the by-
product salt. The temperature of maximum solubility for
sodium_ solfate is about 33° C, Accordingly, I prefer to
cool the reaction mass 10 about 30 to 40° C. for phass
separation. If sodivm chloride is involved, the phase scpa-
ration temperature is less critical and any convenient tem-
perature in the range of 20 o 50° C. can be used.

The use of the sulfate salt of N-methylhydroxylamine
and sodivm hydroxide is preferred. Ordinarily, it is pre-
ferred to use 50% aqueous sodium hydroxide, this being
a commercial article of convenience. In this cass, the pre-~
ferred concentration of the aquons N-methylhydroxyl-
amine sulfate starting material is about 45% by weight.
With these concentrations and materials, 20 additional
water or salt is required to achieve samration of the final
aqueous phase with the by-product salt, sodium sulfate.
Of course, if the N-methylhydroxylamine sulfate contains
excess acid or other amine salts, slight adjustments in the
amounts of sodium hydroxide and water ¢an sometimes be
necessary to give a final agueous phase which is approyi-
mately saturated.

Concentrations ' of N.methylhydroxylamine sulfats
above 45% can be vsed by simply adding sufficient water
to the reactor to dilute to about 45%. By employing solid
(100%) sodiom hydroxide, N-methylhydroxylamine sul-
fate concentrations as low as 37.7% can“be used with
equivalent resnlts, or, as described above, sodium sulfate
can be added after completion of the reaction.

I prefer to use cancentrations of N-methylhydroxyl-
amine sulfale ranging from 38 to 75% and parficnlarly
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prefer from 45 1o 155% for ease .of handling. Sodivtm
hydroxide should not be more dilute than about 40% and
as stated above, I greatly prefer 50%.

If the chloride or bisulfate salt of N-methylhydroxyl-
amine is used, the reactant concentrations which will yield
@ saturated aqueous phase can be determined by simple
calculations, i

N-methylhydrozylamine sulfate solutions of preferred
concentrations can be prepared by the method of US.
Patent 3,173,953, Preferred amine bisulfate and chloride
solntions can readily be preparcd by simple modifications
of this method or othets described fn the literaturg.

In a preferred process one admixes 45 ta 46% . aquecus
N-methylhydroxylamine sulfate with one to two moles of
benzaldehyde per mole of amine sulfate in an agitated
reactor. One then adds 50% aqueous sodium hydroxide at
a controlled rate which will adjust the pH of the agqueons
phase to batween 4 and 6 and maintain the pH within
that range. The temperature increases as the addition of
sodium hydroxide proceeds and when it reaches about
65° C. external cooling is applied, While maintaining
the temperature between 60 and 70° C., the scdinm hy-
droxide addition is continued until the pH remaing stable
at 6. The reaction mixture is then cooled to about 33° C,,
at which temperature the aqueous phase is saturated with
respect to sodiamn silfate, The a-pheayl-N-methyl nitrone
exists primarily in 2 separafe organic pbase which is iso-
lated from the agueous phase by decantation. Although
the nitrone is relatively soluble in pure water, the amount
dissolved in the agueous phase is only about 0.2%. The
organjc phase is comprised of 75% nitrone and 25%
water. If an excess of benzaldehyde is employed the per-
cenitages of nitrone and water are correspondingly reduced.

Xf desired, the organic phase can be dried by distillation
under reduced pressure to yield essentially anhydrous av
phenyl-N-methy! nitrone. The nitrone can be methylated
and then cleaved by the addition of water to form N,O-
dimethylhydroxylamine as deseribed in U.S, Patent 3,178,-
467. This N,0-dimethylhydroxylamine can be reacted with
2 substituted phenyl isocyanate to obtain the compounds
of the aforementioned Scherer amd Heller patent, .

In order to further explain this invention, the following
additional examples are provided. All parts and percent-
ages are by weight unless otherwise indicated.

. EXAMPLE 1

Mix together 105 paris of a 45.7% agqueous N-methyl-
hydroxylamine solfate and 53 parts benzaldehyde in an
agitated reactor. Add 50% saqueops sodiom hydroxide
gradually to the acidic mixture. Do not allow the pH of
tho aqueous phase: 1o excead 6. When the temperature
reaches 65° C. apply external ¢ooling to maintain the
temperatnre at 60 to 70° C. The reaction is complete when
the pH remains stable at 6 with no further addition of
sodium, hydroxide. If the pH sbould rise above 6 before
the reaction is complete adjust it back to § with snlforic
acid and resume caustic feed.

Cool. the mixture to 40°- C. and separate the phases.
Discard the aqueous (lower) pbase. Dry the w-phenyl-
N-methyl nitrone (upper) phass by distilling out the
water at a pressnre of 5 to 10 mm. mercury. Do not
heat the nitrone pver 100° C. The residve contains
97.6% nitrone and 0.08% water, corresponding to a

yield of 98.1%.
EXAMPLE 2

Mix together 105 parts of acidic 45.79% aqueous
N-methylhydroxylamine sulfate and 106 parts benzalde-
hyde in an agitated vessel, Warnr the mixture to 65° C.
Add 50% aqueons sodinm hydroxide to the mixture as
described in Example 1 until a stable pH of 6 is reached,
Keep the temperature at 65° C. during the canstic addi-

. tion. Cooling will be required.

78

Coul the mixture to 40° C, and draw off the aqueous
(lower) phase.. Dry the nitrone (upper) phase by dis-
tilling off the water at a pot temperatuse of 90° C. under

| l4g
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pariial vacuum. The residue contains less than 0.05%
water. Analysis by ultraviolet absorption shows g nitrone
yield of greater than 98%.

EXAMPLE 3

Repeat Example 2 but substitute 125 paris of 38.4%
aqgueous N-methylhydroxylamine sulfate for the 105 parts
of 45.7% agueous N-methylhydroxylamine sulfate and
when the pH is stable at 6, add 10 parts of solid sodium
sulfate (salt cake) to the reaction mixture. Essentially
identical results are obtained.

EXAMPLE 4

Mix together 92.8 parts of 45% aqueous N-methyl-
hydroxylamine chloride and 106 phrts benzaldehyde in
an agitated vessel, Warm the mixture to 65° C. Add
50% aqueous sodium hydroxide to the rmmixture as de-
scribed in Example 1 until a stable pH of 6 is reached.
Keep the temperature at 65° C. during the caustic addi-
tion. Cooling will be required. .

Cool the mixture to 40* C. Solid sodium chlaride will
be present in the reaction mixture, Add water vntil solid
sodium chloride is no longer present. Approximately 30
parts of water will be required. Separate the phases and

10

6

The produocts prepared in the preceding examples are
admirably suited for conversion to N,O-dimethylhy-
droxylamine,

What is clainved is:

1. A process for preparing e-phenyl-N-methyl nitrone
comprising maintaining the pH of the aqueous phase of
a two phase mixture comprising benzaldehyde and an
agqueous solution of the sulfate, bisulfate or chloride salt
of N-methylhydrozylamine within the rangs of 1 to 6
until reaction of said benzaldehyde and N-methylhy-
droxylamine is substantially complete, the pH being main-

- tained within said range by admixing sodinm hydroxide

15

20 2:1

dry the nitrone as described in Example 1. A good yield pg

of the nitrone will result.
EXAMPLE 5

A batch of e-phenyl-N-methyl nitrone iz prepared as
described below, methylated with dimethylsolfate and the
resulting product cleaved by the addition of water to
form N,O-dimethylhydroxylamine, benzaldehyde and
methyl hydrogen sulfate. These products are scparated
and the benzaldelyde, along with that removed during

g0

the nitrone drying operation, are used in the following gg

example,

A stirved yesctor i3 charsed with 9 pounds of fresh
benzaldehyde and 360 pounds of benzaldehyde obtained
as desoribed above, 85 pounds of water and 304 pounds

of a 54.9% aqueous solution of N-methylhydroxylamine 49

sulfate which also contains 4 pounds of sulfuric acid
and 3 pounds of methylamine sulfate, Aqueos 50% so-
dium hydroxide is added to the resuiting slurry, When
the temperature reaches 65° C., external cooling is ap-

plied to maintain this tempetature, The addition of so- 45

dium hydroxide is continued vatil o stable pH of 6 i3
obtained, This requires 146 pounds of the agqueous so-
dium hydroxide. The reaction mass is copled to 35° C.
and the lower agueous layer is discarded. This phase
contains esseptially all the methylamine gulfate originally
present. The upper nitrone-benzaldehyde phase is dried
at a pot temperature of 90° C, under pariial vacuum until
n total of 76 pounds of distillate is obtained. The re-
splting residue contains less than 0.05% water, ‘The yield
of nitrone is 98.7% of theoretical as determined by ultra-
violet analysis,

60
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or potassium hydroxide with said mixtare.

2, The process of claim 1 whetein said mixture is
maintained at a temperature of frony 20 to 70° C.

3. The process of claim 1 wherein said mixture is
maintained at a temperature of from 60 to 70°. C.

4..The process of claim 1 wherein the benzaldhyde:
N-methylhydroxylamine salt mole ratio is from 1:1 to

5. The process of claim 1 wherein said pH is main-
tained within the range of from 4 to 6.

6. The process of claim 1 wherein the final pH is with-
in the range of from 4 to 6.

7. The process of claim 6 wherein the reactant con-
centrations are such that upon completion of said re-
action, said aqueous phase is substantially saturated with
the sulfate or chloride ealt of sodinwr or potassiuom,

8. A process for preparing e-phenyl-N-methyl nitrone
comprising adding sodivm hydroxide to a two phase mix-
ture comprising an agqueous solution of the sulfate, bi-
sulfate or chloride salt of N-methylhydroxylamine and
from 1 to 2 moles of benzaldehyde per mole of sald salt
in amounts sufficient to maintain the pH of the aqueons
phase of said two phase mixtore within the raoge of
from 1 to 6 and to adjust said agueous phase to a stable
pH within the range of from 4 to 6.

9. The progess of <laim 8 wherein the concentration
of said sodinm. hydroxide and said salt are snch that the
final agoeons phase is safurated with sodium sulfate or
sodium chloride.

10. The process of claim 9 wherein the temperature
of said mixture is maintained within the range of from
6010 70° C,

11. A method of isolating e-phenyl-N-methyl nitrone
from an agueous solution thereof comprising saturating
said solution with a sulfate or chloride salt of sodium
or potassinm,
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Como resultado del examen de patentabilidad de la solicitud de patente de invencion
N° 01 729, realizado segun el articulo 45 de la decision 486 de la comision de la
Comunidad Andina, se notifica:

|

\

~ Evento 001

‘ 1. DOCUMENTOS ESTUDIADOS:

| = » El resumen y el capitulo descriptivo de la solicitud que se encuentran en los

folios 4 y 5 a 10 respectivamente. '
. ¢ Los ejemplos que ilustran la invencién en los folios 11 a 16. _
‘ Las clausulas 1 a 10 relacionadas en el capitulo reivindicatorio de la solicitud y
que se encuentran en los folios 17 y 18.

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

¢ Elprimer examen de forma efectuado a la solicitud de oficio No. 1028, que se
encuentra en el folio 45.~

o |a respuesta al primer examen de forma No, 1028, allegada mediante
memorial de fecha 30/05/2001, que se encuentra en los folios 48 a 74 y que
contiene las modificaciones correspondientes al titulo de la invencién, entre
otras.

» Elmemorial de fecha 23/10/2003, mediante el cual se modifica nuevamente el
titulo y se solicita el examen de patentabilidad en los folios 78 a 84.

o Elmemorial 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.
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La solicitud hace referencia a “Proceso novedoso para Ia'préparacién de a-(2,4-
disulfofenil)-N-ter-butilnitrona”

2. OBJETO DE LA INVENCION

¢ Reivindicaciones 123y 10:

Se reivindica un proceso para la preparacién de un compuesto de férmula general (1)

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
férmula (ll), en donde R es como se definié antes, con acetato de N-ter-
butilhidroxilamonio en un solvente liquido de reacclén

R

CHO

R

Se reivindica el proceso en el cual 1,25 a 2,5 equivalentes de acetato de N-ter-
butilhidroxilamonio (111) se utilizan por equivalente de aldehido (Il).

En particular se reclama el proceso en el cual 1,6 a 2,0 equivalentes de acetatode N-
ter-butilhidroxilamonio (lil) son utilizados por equwalente de aldehido (il).

e Reivindicaciones 4 a 6:

Se reclama el proceso en el cual el solvente de reaccion incluye un alcohol {metanol)
o una mezcla de alcoholes.

 Reivindicaciones 7y 8:

Se reclama un proceso en el cual el solvente de reacéién conti_éne hastaun10%en
volumen de agua y preferiblemente 5% en volumen de agua.

 Reivindicacién 9:
Se reivindica un proceso en el cual el producto es aislado mediante cnstahzaclén yse

caracteriza porque la cristalizacion se logra mediante adicién de fsopropanol a la
mezcla de reaccién.

Una vez catalogada la invencion ésta se o clasifics en Ia secclon A61K¥,dela
Clasificacion Internacional de Patentes.
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Consultadas las fuentes de informacion con que cuenta este despacho, se
encontraron los siguientes documentos, anteriores a la fecha de presentacion de la
solicitud en estudio - 10.01.2000-, relacionados con la materia técnica reivindicada:

4. DETERMINACION DEL ESTADO DE LA TECNICA:

Fecha de
Publicacién

“2,4-disulfonyl phenyl butyl nitrote, its
W09517876 saits, and their use as pharmaceduticals” 06/07/1995

Documento Titulo

“Process for the preparation of a-phenyl-
US3397234 N-methvl nitrone” 1 08/1 068

Anterioridades D1 y D2 en los folios 139 a 146.
6 5. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD:

| El articulo 14 de la decision 486 de la comision de la comunidad andina establece
. que: "Los paises miembros oforgaran patentes para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologia, siempre que

| sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial'

En cumplimiento del articulo 14 de la decision 486 de la comisidén de la comunidad

\ andina, se procedib a evaluar los requisitos de novedad, nivel inventivo y aplicacién
industrial con el fin de establecer la patentabilidad de la invencidn reivindicada en la
solicitud en estudio.

| 5.1 Evaluacién de NOVEDAD:

El articulo 14 de la Decisién 486 contempla que: “Una invencién se considerara
nueva cuando no esta comprendida en el estado de Ila técnica.

. El estado de la técnica comprenderé todo lo que haya sido accesible al publico por
una descripcién escrita u oral, utilizacién, comercializacion o cualquier otro medio
antes de la fecha de presentacién de la solicitud de patente o, en su caso, de Ia

. prioridad reconocida”.

La anterioridad D1 comprende en su aparte descriptivo un proceso para la
preparacion de un compuesto 2,4-disulfonil a-fenil-butil-nitrona terciaria de férmula:

?-
HO,S CH:NLC(CH3)3

SO4H

El proceso, en su primera etapa convierte el compuesto ter-butil nitrato (2-metil-2-
nitropropano) en su correspondiente N-hidroxil-amina, usando como catalizadores
Zinc/acido acético o aluminio/amalgama de mercurio.

En la segunda etapa de reaccidn la hidroxilamina formada se somete a la accién del \
acido 4-formil-1,3-bencenodisuifénico. ' |




fs.3

CHg CHy

03N-—<—CH3 Znlacido acético EAQCHS

CH3 H CH3
0 CHy clr__
+
Hoas—Q‘g\ + T4<‘CH3 — Hoss—QCHzn—C(CHs)3
H
OH CHy :
SOgH SO4H

En sintesis, la anterioridad D1 revela la condensacién de un aldehido con una
hidroxilamina. El producto (compuesto 1) se cnstahza en metanol caliente para
remover.impurezas.

Por su parte la solicitud reclama el proceso:

SO3H O

CHg
+ HN——<—-CH3 —
CH
HO3S ? HO3S

Asi las cosas, al existir identidad entre el proceso reivindicado por la solicitud y aquel
que se describe en la anterioridad D1, es evidente que la materia objeto del presente
estudio no cumple con el requisito de NOVEDAD.

5.2 Evaluacion del NIVEL INVENTIVO:

El articulo 18 de la decisién 486 dispone "Se considerara que una invencion tiene
nivel inventivo, si para una persona del oficio normalmente versada en la Materia
técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese
derivado de manera evidente del estado de la técnica”.

La anterioridad D2 por su parte 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
adicién de NaOH o KOH, la fase acuosa se encuentra en un sistema bifasico que
comprende benzaldehido y una solucién acuosa de N-metilhidroxil-amina-sulfato
bisulfato o clorhidrato.

El proceso cursa con el siguiente mecanismo de reaccion:

1 [CHsNHOH]' . X™ + nH,0 =——— nCH3NH,OH + nH;0" + X™
2 nMOH + nH30" + X ———— MnX + 2nH,0

. _ 0 Q—CH:NWCH;;_
IC!H HO" __ i
3 CH;NHOH + - B

+ H0O



Asi las cosas, resulta evidente para una persona versada en la materia, disefiar un
proceso de reaccion, como el que contempla el capitulo reivindicatorio en estudio, en
el que un aldehido de formula (ll) se condense con acetato de N-
terbutithidroxilamonio (formula 1) en metanol, con posterior cristalizacion del
producto de interés en isopropanol, tal como lo muestra el esquema:

CH3 +J<.
HotOHN CHy ——m \'I\' :
HO5S on s HO,3S ©

Porque ya las anterioridades D1 y D2 ensefiaban sobre la reacciéon de condensacion
que se produce entre un aldehido aromatico e hidroxil-amina, tal y como se reivindica
en la solicitud en estudio.

‘ En este sentido, la solicitud carece de nivel inventivo, por cuanto se derivaba de
manera evidente del estado de la técnica el hecho de hacer reaccionar un acido 2-
. formil-disulfonico con la 2-hidroxilamina de 2-metil-propano, tal como lo demuestra el
alcance del capitulo descriptivo y reivindicatorio de la anterioridad D2. Y tampoco se
evidencia un salto cualitativo en la regla técnica, por cuanto la reaccion tiene curso
sobre estructuras analogas a las descritas en la publicacién en cuestién, con la tnica
diferencia que el benzaldehido que participa en la reaccién reclamada, cuenta con
dos grupos sufonilo en posicion 1 y 5 del anillo, no obstante dichos grupos no
interfieren en el mecanismo de reaccién que sigue la condensacion entre la hidroxil-
amina y el grupo carbonilo de la posiciéon 2, hecho que ratifica la falta de altura
inventiva del proceso reivindicado.

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran .

afectados asi:

Reivindicaciones Requisito que
afectadas afecta
Novedad
Nivel Inventivo

Documento

WQ09517876 1a10

US3397234 1a10 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comision 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 notificacion de la presente comunicacién. En caso
| de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta
| subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo 5 del ti70 p;iﬂ)uero de la Circular Unica N° 10 de 2001.
| ; /

Alix Carmenza Céspedes de Vergel
Jefe de la I;),' ision de Nuevas Creaciones
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El anterior requerimiento fue notificado por fijacién en lista, de fecha _ JUK 20&%2‘

CONCEPTO TECNICO EXAMINADOR TECNICO
Ndmero 0824 Cadigo 202044




