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Comnound Preparatin - 

As detailed in Figure 1 and demonstrated in Example 

3., the compound of this invention can be prepared by a 

two step reaction sequence. In the first step, 

5 commercially available tertiary butyl nitrate (2-methyl-

2nitopropane) is converted to the corresponding n-

hydroxyl amine using a suitable catalyst 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 1.2 hours and especially about 2 to 6 hours 

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

I_p 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 

bydroxylamine 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 generally complete 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 

1R � 25 than 1 gram/ml and a NMR spectrum in D20 of 8.048  ppm 

(dd,’8.4, 1.7 Hz); 8.836 ppm (d, 8.4 Hz); 8.839 ppm (d, 

W 1.7 Hz); 8.774 ppm (a). 

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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adriamycin per square meter of surface area with 

adxiamycin dosing occurring every seven or twenty-one 

days. Compound I may be administered before the 

adriaiuycin, for example, up to 60 minutes before, at the 

5 same time or after, such as hours after and on 

subsequent days. The pediatric dose is typically lower 

for both drugs. Higher doses may be used for treatment 

of multidose resistant tumors. 

EXML 

� 10  

Synthesis of 2,4-diSulfonyiphenyF-9-t-butylnitrone 

(Compound "I" in subsequent Examples). This preferred 

� synthesis is based on the work byR.H. Hinton and E.G. 

Janzen (ft. QrcT. C1em. 57:2646-2651, 1992). As shown in 

15 Fig. i it involves the condensation of an aldehyde with 

a hydroxylainine. The hydroxylainine is unstable and is 

prepared fresh on the day of use using an activated zinc 

catalyst. The synthesis is as follows: 

20 

Prereciuisite_Chemicals 

1. 9516 Ethanol 

2. 2-Methyl-2-nitropropane 

3. Zinc dust 

4. Glacial acetic acid 

5. Diethyl ether 

. . 25 6. Saturated sodium chloride 

7. Magnesium Sulfate, Anhydrous solid 

8. 4-Pormyl-1,3-bensenesulfonic acid (14W 

310.21 g/m0le), disodium salt, hydrate 

9. Methanol 

30 10. Ojahioromethane 
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10. The solid .nelts just above röqm 

temperatre, bu#i could be dried further 

in a vacuum oven (no more than a few 

minutes), leaving 38 to 45 g� of solid. 

5 13.4 The solid can be used as is . or was 

purified by recrystallization from 

pentane. 

3.2. Molecular weight - 89 glmole. 

B. Preparation of 2, 4-disulfonylpheny3.-N-t-

10 butylnitrone 

1. A 250 ml flask was equipped with a stir 

bar and a Friedrichs condenser cooled 

with recirculated ice Water. 

2. The flask was charged with 71.8 ml of 

15 methanol, 14.5 g of 4-formyl1,3-

benzenedisulfonic acid (46.7 =moles, 1 

eq.), and 5.0  g of )T-t-butylhydroxyiamine 

(56.2 mmoles, 1.2 eq.). 

3. The mixture was refluxed overnight. 

20 4- The reaction product was transferred to 

round-bottom flask and rotovapØd to dry. 

S. The solid residue was mashed with ether, 

the ether was decanted off (yellow). 

6. Step S was repeated. 

25 7. 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 is: 

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

2. A compound of the formula of 

HO3S- CH=-C(CH3)3 

SO3H 

3. A pharmaceutically acceptable salt of 

10 

O3s�<)---cH=-C(CH3)3 

4. The salt of claim 3 having the formula: 

15 0-

(CE3)3 

wherein X is selected from the group consisting of Na, 

20 IC, NH4, 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. 

25 6. A pharmaceutical composition comprising the 

compound of claim 2 in a pharmaceutically acceptable 

parenterally injectable carrier. 
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ABSTRACT OF TilE DISCLOSURE 
a -Phenyl-N-methyl nitrone Is prepared by mining an 

aqueous solution of h(-methythydronylamiue sulfate, in 
sulfate or chloride with benzaldehyde and than -adding 

. sodium or potassium hydroxide In amounts sufficient to 
maintain the pH of the aqueous phase between 1 and 6 
and to attain a final stable pH between 4 and 6. Salting-
out of the nitrous can be achieved by utilizing reactants at 

.concentrations which will result in the final aqueous phase 
being approximately saturated with the by-product In-
organic salt. 

Related applications 

This application is a continuation-in-part of my co-
pending application, 8cr. No. 375,946 flIed June 17, 1964, 
now abandoned. 

Background of Invention 

This invention relates to the reaction of N-nsethylhy-
droxylamine with benzaldehyde to form n-phenyl-N-
ineth4 nitrous which Is a valuable intermediate in the 
production of the halosubstituted phenylniethylmetbozy-
ureas of U.S. Patent 2,960,534, Issued Nov. 15, 1960, to 
Otto Soberer and Paul Holier. 

In the prior art method of preparing iz-phenyl-N-methyl 
rdtronc, for example, U.S. Patent 3,173,467, column 5, 
lines 1 through 16, N.methythydroxylamine as a dilute 
aqueous solution and benzaldehyde are reacted under 
strongly basic conditions. In the practice of this prior 
art method, caustic is added to tire amine solution fol-
lowed by addition of the benzaldehyde. Efficient cooling 

� during the entire process is required because of the evolu-
tion of beat during the ausdc addition and the reaction 
of the amine and beuzaldebyde and because of the beat-
sensitivity of N-methylhydroxylamine. The nitrone is Iso-
lated from the dilute, aqueous reaction mass by repeated 

� solvent CEttaCtLoflS. 
In the process of my invention, the yield and cooling 

efficiency are greater than he the prior art process where. 
as the time and the reaction mass volume required to pro-
duce a given amount of nitrous are both significantly less. 
Furthermore, the isolation of the nitrone can be greatly 
simplified. 

Process of this Invention 
This invention Is directed to a process for the prepara-

tion of a-phenyl-N-methyl nitrone comprising maintain-
ing 

the pH of the aqueous phase of a two phase system 
comprising beuzaldehyda and an aqueous solution of N-
methythydroxylamlue sulfate, bisulfate or chloride within 
the range of from I to 6 until reaction of the benzalde-
hyde and N.methylhydroxylanilnc substantially ceases, 
the p11 being maintained between 1 and 6 by admixing 
sodium or potassium hydroxide with the mixture. This 
Invention Is also directed to a method of isolating - 
pitenyl-N-methyl nitrone from an aqueous solution there-
of. 

The mechanism by which this process is believed to 
proceed can best be understood by reference to the fol. 
lowing 
(1) 

O EsOfi]+,,X"- + nffO nOR,NThOH + nBr,O+ + 

tn 

nMQE + nO + Z --- M..X + tatitO 
(5) 

¶ HO+ 
OE,NZtOR + 

10 1

Ou=N_OEs +11*0 

where Xis SOC, HSO� or Cl-, and Mis sodium or potas-
Is alum. 

The aqueous solution of a Pit of N-methythydroayl-
amine employed as a starting material in my process will 
usually have a p11 of less than 1.. Thus In equilibrium 
(1), the salt is originally predominant When benzalde-
hyde Is added to this solution essentially no reaction 
occurs. X1aevcz upon addition of an amount of base 
sufficient to raise the p11 of the aqueous phase to within 
the range of from 1 to 6, Equation (2), a portion of the 
N-methythy&ozylaiuine Is liberated from the salt and free 

25 N-methylhydroxylamine Is available for the acid-catalyzed 
reaction with the benzaldebyda, (3). This reaction takes 
place rapidly under the addle, conditions which prevaiL 
As the free bI-methylizydroxylaudne is consumed the p11 
of the aqueous phase decreases and additional base is 

go added to maintain the ph between 1 and 6. To obtain 
maximum yields, addition of base is continued until the 
pH remains stable at a value within the range of from 
4 to 6, preferably about 6. 

The proper total amount of base added during the reac-
35 tion is that stoichiometrica1ly equivalent to the anion In 

the N-methylhydroxylaniine salt In practice, the N-inetb. 
ylhydroxylamine salt solution can contain free acid as 
other amine salts. In such cases, additional base Is needed 

40 to release all of the N-methylhydroxylamine. The proper 
amount of base in all cases cn be computed from anal-

ysis. Alternatively, the required amount of -base can 
readily be determined by titrating a sample of the N-
methylhydroxylamlne salt solution starting material to 
PH 8.5 with standard base. 

The appropriate rate for bane addition Is simply "as 
fast as one can add the-base while keeping the pH in the 
range of 1 to 6, preferably 14 to 6." This rate will be 
quite fast at the beginning of the reaction and will slow 

50 down toward the and. If base Is added so rapidly that 
the p11 rises above 6, the add-catalyzed reaction ceases 
because of the absence of sufficient acid. If the p11 be-

comes too high, the pH Is adjusted to the range of about 

5 to 6 by the addition of it mineral acid such as solftfla 
05 or hydrochloric. 

The amount of benzaldehyde used Is not critical. One to 
two moles of bcnzaldehydo per mole of the N-metbylby-

droxylainlne salt Is the preferred range. Amounts In ex-
cess of one mole per mole of the amine can be beneficial 

do not only to accelerate the reaction by the well-known 
principle of mass action but also to aid the drying of the 

nitrone by distillation. 
It Is preferred for the benzaldehyde to be present In the 

reaction vessel before any N-niethylbydroxylamine Is 
freed from its salt and thus before addition of base Is 
begun. It is preferred to in4e additions to the reaction 

vessel in the following order: (a) benzaldehyde, - 

(b) aqueous solution of N-tnetbylhydroxylamlne salt, 
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3 
� (c) water (if needed), and 

(ci) 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. It 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-
peratures higher than those used in the prior art process 
discussed above can be used because the N-methylhy-
droxylaceine reacts with the beuzaldehyde almost as rapid-
ly as it is liberated from its salt and therefore, is exposed 
to high temperatures for a much shorter time than in the 
prior an process. I prefer a reaction temperature 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 temperatures and allow the beats of reaction to 
raise the temperature to about 65° C. before applying ex-
ternal cooling to maintain the temperature between 60 
and 100 C. 

At the completion of the reaction the nitrous can easily 
.be separated from the reaction mixture If the aqueous 

� phase is saturated with a sulfate or chloride salt of sodium 
or potassium. If the aqueous phase in so saturated, the 

. nitrous Is "salted-out" into a separate organic layer which 
can be isolated from the remainder of the reaction mixture 
by decantation or other suitable methods. Solvents for 
the nitrone can, of course, be used at this stage but are 
unnecessary in the practice of this invention. 

Saturation of the final aqueous phase with sodium or 
potassium sulfate or chloride can be accomplished either 
by utilizing aqueous N-methylhydroxylandne salt and base 
at concentrations which will yield a saturated aqueous 
phase when the reaction Is complete or by adding sodium 
or potassium sulfate or chloride to the final reaction mix-
ture. The salting-out effect can be observed at less than 
the saturation point of salt but yield losses occur and econ-
omy of the operation suffers. If the aqueous phase is be-
yond the saturation point, salt crystals can form. If this 
does occur the crystals can be allowed to settle prior to 
decantation of the nitrous or can be redissolved by adding 
water to the reaction mixture. 

For best utilization of equipment, it is desirable that 
the aqueous phase contain a maximum quantity of the by. 
product salt. The temperature of maximum solubility for 
sodium, sulfate is about 33° C. Accordingly, I prefer to 
cool the reaction mass to about 30 to 40° C. for phase 

S 
separation. If sodium chloride is involved, the phase sepa-
ration temperature is less critical and any convenient tem-
perature in the range of 20 to 500 C. can be used. 

The use of the sulfate salt of N-xnethythydroxylamine 
and sodium hydroxide is preferred. Ordinarily, it is pre-
ferred to use 50% aqueous sodium hydroxide, this being 
a commercial article of convenience. In this case, the pre-
ferred concentration of the aquous N-methylhydroxyl-
amine sulfate starting material is about 459o’  by weight. 
With these concentrations and materials, no additional 
water or salt is required to achieve saturation of the final 
aqueous phase with the by-product salt, sodium sulfate. 
Of course, If the N-methylhydroxylamhse sulfate contains 
excess acid or Other amine salts, slight adjustments In the 
amounts of sodium hydroxide and water can sometimes be 
necessary to give a final aqueous phase which is approxi-
mately saturated. 

Concentrations of W-methythydroxylaxnine sulfate 
above 45015 can be used by simply adding sufficient water 
to the reactor to dilute to about 45%. By employing solid 
(100%) sodium hydroxide, l-methylhydsoxy1amine sul-
fate concentrations as low as 37.1% can be nd with 
equivalent results, or, as described above, sodium sulfate 
can be added after completion of the reaction. 

I prefer to use concentrations of N’methylhydroxyi. 
amine sulfate ranging from 38 to 75% and particularly 

4 
prefer from 45 to 55% for ease of handling. Sodium 
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-mctbylhydroxyl-
amine is used, the reactant concentrations which will yield 
a saturated aqueous phase can be determined by simple 
calculations. 

N-methylbydroxylanilne sulfate solutions of preferred 
concentrations can be prepared by the method of U.S. 

10 Patent 3,173,953. .Peferrcd amino bisulfate and chloride 
solutions can readily be prepared by simple modifications 
of this method or Others described In the literature. 

In a preferred process one admixes 45 to 46%, aqueous 
N-xnethylhydroxylanzine sulfate with one to two moles of 
benzaldehyde per mole of amine sulfate in an agitated 
reactor. One then adds 50016 aqueous sodium hydroxide at 
a controlled rate which will adjust the pH of the aqueous 
phase to between 4 and 6 and maintain the pli within 
that range. The temperature increases as the addition of 

pp sodium hydroxide proceeds and when it reaches about 
65° C. external cooling Is applied. While maintaining 
the temperature between 60 and 70° C., the sodium hy-
droxide addition is continued until the pH remains stable 
at 6. The reaction mixture is then cooled to about 33° C., 

2s at which temperature the aqueous phase is saturated with 
respect to sodium sulfate. The a’pbenyl-N-methyl nitrone 
exists primarily in it separate organic phase which is iso-
lated from the aqueous phase by decantation. Although 
the nitrone is relatively soluble In pure water, the amount 

30 dissolved in the aqueous phase is only about 0.2%. The 
organic phase is comprised of 75% nitrous and  25% 
water. If an excess of benraldehyde is employed the per-
centages of nitrous and water are correspondingly reduced. 

If desired, the organic phase can be dried by distillation 
under reduced presuxe to yield essentially anhydrous 
phenyl-N-methyl nirone. The nitrous can be methylated 
and then cleaved by the addition of water to form N,O-
dlimethylhydroxylaznlne as described in U.S. Patent 3,178,-
467. This N.0-dimetbylbydroxylamine can be reacted with 

40 a substituted phenyl lsocyanate to obtain the compOunds 
of the aforementioned Scherer and Rdfler patent 

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

40 ’ EXAMPLE 1 
Mix together 10$ parts of a 45.7% aqueous N-methyl-

bydroxylamine sulfate and 53 parts benzaldebyde in an 
agitated reactor. Add 50% aqueous sodium hydroxide 

gg gradually to the acidic mixture. Do not allow the pH of 
the aqueous phase: to exceed, 6. When the temperature 
reaches 65° C. apply external Cooling to maintain the 
temperature at 60 

to 

700 C. The reaction is complete when 
the pH remains stable at 6 with no further addition of 

05 sodium hydroxide. If the pH should rise above 6 before 
the reaction is complete adjust it back to 5 with sulfuric 
acid and resume caustic feed. 

Cool the mixture to 40° C. and separate the phases. 
Discard the aqueous (lower) phase. Dry the a-phenyl-

so 

N-methyl nitrous (upper) phase by distilling out the 
water at a pressure of 5 to 10 mm. mercury. Do not 
beat the nitrone over 100’ C. The residue contains 
97.6% nitrone and 0.08% water, corresponding to a 
yield of 98.1470. 

as EXAMPLE 2 
Mix together 105 parts of acidic 45.7% aqueous 

N-methylhydrozylamine sulfate and 106 parts beuzalde-
hyde in an agitated vessel. Warm the mixture to’ 650 C. 
Add 50% aqueous sodium hydroxide to the mixture as 

70*scribed in Example 1 until a stable pH of 6 Is reached. 
Keep the temperature at 650 C. during the caustic addi-
tion. Cooling will be required. 

Cool the mixture to 40° C. and draw off the aqueous 
(lower) phase.. Dry the nitrone (upper) phase by dc-

7 tilling off the water at a pot temperature of 900 C. under 
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water. Analysis by ultraviolet 
yield of greater than 98%. 
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contains less than 0.05% 
absorption shows a nitrone 

EXAMPLE 3 
Repeat Example 2 but substitute 125 parts of 38.4% 

aqueous N-methylhydroxylamine sulfate for the 105 parts 
of 45.7% aqueous N-methylhydroxylamlne sulfate and 
when the pills 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-

hydroxylasnins chloride and 106 phrts benzaldehyde in 
an agitated vessel. Warm the mixture to 650 C. Add 
50% aqueous sodium hydroxide to the mixture 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 chloride will 
be present in the reaction mixture. Add water until solid 
sodium chloride is no longer present. Approximately 30 
parts of water will be required. Separate the phases and 
drt the nitrous as described in Example I. A good yield 
of the nitrone will result. 

EXAMPLE S 
A batch of a-phenyl-N-methyl nitrone is prepared as 

described below, methylated with dimethylsulfate and the 
resulting product cleaved by the addition of water to 
form N.0-dimethylhydroxylamine, benzaldehydc and 
methyl hydrogen sulfate. These products are separated 
and the benzaldehyde, along with that removed during 
the nitrone drying operation, are used in the following 
example. 

A stirred reactor is charged with 9 pounds of fresh 
benzaldchyde and 360 pounds of benzaldehyde obtained 
as described above, 85 pounds of water and 304 pounds 
of a 54.9% aqueous solution of N-methylhydroxylamlne 
sulfate which also contains 4 pounds of sulfuric acid 
and 3 pounds of methylantine sulfate. AqueoUs 50% so-
dium hydroxide is added to the resulting slurry. When 
the temperature reaches 65° C., external cooling is ap-
plied to maintain this temperature. The addition of so-
dium hydroxide is continued until a stable pH of 6 is 
obtained. This -requires 146 pounds of the aqueous so-
dium hydroxide. The reaction mass Is cooled to 35° C. 
and the lower aqueous layer is discar4ed. This phase 
contains essentially all the methylamine sulfate originally 
present. The upper nitrone-bcnzaldehyde phase is dried 
at it pot temperature of 90° C. under partial vacuum unfit 
a total of 76 pounds of distillate is obtained. The re-
sulting residue contains less than 0.05% water. The yield 
of nitrous is 98.7% of theoretical as determined by ultra-
violet analysis. 

6 
The products prepared in the preceding examples are 

admirably suited for conversion to N,O-dimethylhy-
droxylamine. 

What Is claimed is 
P 1. A process for preparing a-phenyl-N-methyl nitrone 

comprising maintaining the pH of the aqueous phase of 
a two phase mixture comprising benzaldehydc and an 
aqueous solution of the sulfate, bisulfate or chloride salt 
of N-incthylhydroxylamine within the range of 1 to 6 

io until reaction of said benzaldehyde and N-methylhy-
droxylamino is substantially complete, the pH being main-
tamed within said range by admixing sodium hydroxide 
or potassium hydroxide with Said mixture. 

2. The process of claim 1 wherein said mixture is 
15 maintained at a temperature of front 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-metbylhydroxylamlne salt mole ratio is from 1:1 to 

20 2:1. 
5. The process of claim 1 wherein said p11 Is main-

tained within the -range of from 4 to 6. 
6. The process of claim I wherein the final pH Is with-

in the range of from 4 to 6. 
25 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 salt of sodium or potassium. 

S. A process for preparing a-phenyl-N-methyl nitrous 
30 comprising adding sodium hydroxide to a two phase mix-

ture comprising an aqueous solution of the sulfate, bi-
sulfate or chloride salt of N-mcthylbydroxylaniine and 
from 1 to 2 moles of beazaldehyde per mole of said salt 
in amounts sufficient to maintain the p11 of the aqueous 

35 phase of said two phase mixture within the range of 
from 1 to 6 and to adjust said aqueous phase to a stable 
PH within the range of from 4 to 6. 

9. The process of claim 8 wherein the concentration 
of said sodium hydroxide and said salt are such that the 

40 final aqueous phase is saturated 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 
60 to 70° C. 

45 11. A method of isolating a-pbenyl-N-methyl, nitrous 
from an aqueous solution thereof comprising saturating 
said solution with a sulfate or chloride salt of sodium 
or potassium. 
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Como resultado del examen de patentabilidad de la solicitud de patente de invención 
NO 01 729, realizado segün el artIculo 45 de la decisiOn 486 de la comisiOn de la 
Comunidad Andina, se notifica: 

t. DOCUMENTOS ESTUDIADOS: 

� El resumen y el capItulo descriptivo de la solicitud que se encuentran en los 
folios 4 y5 a 10 respectivamente. 

� Los ejemplos que ilustran la invenciOn en los folios 11 a 16. 
� Las clÆusulas I a 10 relacionadas en el capitulo reivindicatorlo de la solicitud y 

que se encuentran en los folios 17y 18. 
� 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 
traducción correspondiente en los folios 22 a 28. 

� El primer examen de forma efectuado a la solicitud de oficio No. 1028, que se 
encuentra en el folio 45-

� La 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 invención, entre 
otras 

� El memorial de fecha 23/10/2003, mediante el cual se modifica nuevamente el 
titulo y se soiicita el examen de patentabilidad en los folios 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. 



II 

La solicitud hace referenda a "Proceso novedoso para Ia preparación de a-(2,4 
dlsulfofenl)-N-ter-butllnitrona" 

RelvindkaconoS I a 3 ylO: 

Se reivindica un proceso para la preparación do un compuesto de formula general (I) 

En donde cada Rrepresenta de manØra indepehdiente S03H a una sal del mismo 
como S03Na, an donde el proceso comprende la reacciOn de un aldehfdo do 
fOrmula (II), an donde R as como se definsO antes, con acetato de N-tar-
butlihidroxilarnonlo an un solvente liquido do reaccióh. 

So reivindca el proceso an el cual 1,25 a 2,5 equlvalentes de acetato de N-ter-
butilhidroxilamonlo (Ill) so utilizan por eqi.iivalente de aldehido (II). 

En particular so reclama el proceso an el cual 1,6 a 2,0 equivalentes de acetato de N-
ter-butlihidroxilamonlo (HI) son utilizados por equivalente do aldehFdo (II). 

� Relvindicaclones 4 a 6: 

Se reclama el proceso an at cual el solvente de reacciôn  incluye un alcohol (metanol) 
o una mezola do alcoholes. 

� ReMndlcaciones 7y 8: 

Se reclama un proceso an el cual at solvente de reacciOn contlØne hasta un 10% an 
volumen de agua y preferiblemente 5% an volumen do agua. 

� Relvindlcaclón 9: 

Se reMndicà un proceso an el cual at producto as aislado mediante ctistalizaciOn y se 
caracteriza porque la cnstalizaclon so logra mediante adicion do lsopropanol a la 
mezcla de reacciOn. 

Una vez catalogada la invenciOn Łsta se claslflcO an la secciOn: A 61 K 31/12 do la 
Claslticaclón Intemaclonal de Patentes 
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4. DETERMNAC16N DEL ESTADO DE LA TECNJCA: 

Consultadas las fuentes de información 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 tØcnica reivindicada: 

TituloPublicaclôn  
Fecha de 

ENODocumento 

517876salts, 
"2,4-disulfonyl phony! butyl nitrote, its06/07/1995 and their use as pharmaceuticals" 

397234________ 
"Process for the preparation of a-phenyl-13/08/1968 N-methyl nitrone" __ 

Anterioriclades Dl y D2 en los folios 139 a 146. 

0 5. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD: 

El articulo 14 do la decision 486 de la comisiOn de la comunidad andina establece 
. que: "Los paises miembros otorgarÆn patentes para las invenciones, sean de 

producto o do procedimiento, en todos los eampos de Ia tecnologIa, sIempre que 
sean nuevas, ten gan nivel inventivo y sean susceptibles de aplicac!on indusfriaf’ 

En cumplimiento del artIculo 14 do la decision 486 de la comisiôn do la comunidad 
andina, se procedió a evaluar los requlsitos de novedad, nivel inventivo y aplicación 
industrial con el fin de establecer la patentabilidad de la invención reiviridicada en la 
solicitud en estudio. 

5.1 Evaluaclón de NOVEDAD: 

El articulo 14 de la DecisiOn 486 contempla que: "Una invenciOn se considerarÆ 
nueva cuando no estÆ comprendida en el estado de ía tØcnica. 

� El estado do ía tôcnica comprenderâ todo /0 quo haya sido accesible al püblico por 
una descripción escrita u oral, utillzaciôn, comerciallzación o cualquier otro medlo 

. antes do ía fecha de presentación de la soilcitud do patente o, en su caso, de la 
prior/dad reconocida". 

La anterioridad Dl comprende en su aparte descriptivo un proceso para la 
preparación de un compuesto 2,4-disulfonil a-fenil-butil-nitrana terciaria de fOrmula: 

H03S__!_CHJ�C(CH3)s 

SO3H 

El proceso, en su primera etapa convierte el compuesto ter-butil nitrato (2-metil-2-
nitropropano) en su correspondiente N-hidroxil-amina, usando coma catalizadores 
Zinc/Æcido acØtico a aluminio/amalgama de mercurlo. 

En Ia sequnda etaDa de reacciOn la hidroxilamina formada se somete a la acciOn del 
Æcido 4-formil-1 .3-bencenod isulfOnico. 



Li 

03N
-

3N 
<:H3 CH  

Zn/ªcldo acØtico 

CH3 

IH?jj<C H33 

H03S_�J__il 

+ c!H 

cCH3 . Ho3S__q--_CH=F!J_C(CH3)3 

SO3H SO3H 

En sintesis, la antenotidad Dl revela la cóndensaciOn de un aldehido con una 
hidroxilamina. El producto (compuesto I) se cristaliza en metanol callente para 
remover. impurezas. 

Por su parts Is soilcitud reclama el proceso: 

H + HN CH3 
N 

CH3.. 
-;Z?: ?? +J< 

c!H 
CH3 H03S 0-

As[ las cosas, al existir Identidad entre et proceso reMndicado por Is solicitud y aquel 
que se descnbe en la antenoridad Dl, es evidente que Is materia objeto del presents 
estudlo no cumple con el requistto de NOVEDAD. 

5.2 Evaluación del NIVEL INVENTIVO: 

El articulo 18 de la decision 486 dispone "Se considerarØ que una invención tiene 
.fivel inventWo, si para una persona del oficlo normalmente versada en Is  Mater/a 

tócnica correspondienta, esa invención no hubiese resultado obvia ni se hubiese 
derWado de manera evidente del estado de is tØcnic&. 

La anteriondad D2 por su parte presents un proceso pars Pa preparaciOn de a-fenil-N-
metil-nitrona que requiere mantener el pH de Is fase acuosa enfre 4 y6 mediante la 
adicion de NaOH o KOH, Pa fase acuosa se encuentra en un sistema bifasico que 
comprende benzaldehIdo y una soluciOn acuosa de N-metilhidroxil-amlna-sulfato. 
bisulfato 0 clorhidrato. 

El proceso cursa con el siguiente mecanismo de reacción: 

I [CH3NH20H]X + nH20 nCH3NH20H + nH30 + )( 

2 nMOH + nH30 + )0 . MnX + 2nH20 

/ \ GHN�CH3 

O-CH H3O+ 
4 

3 CH3NHOH + ..00 +H20 



0 

0 

Asi las cosas, resulta evidente para una persona versada en la materia, diseæar un 
proceso de reacción, como el que contempla el capItulo reivindicatorlo en estudio, en 
el que un aldehIdo de fOrmula (II) se condense con acetato do N-
terbutilhidroxilamonio (formula Ill) en metanol, con posterior cristalizaciOn del 
producto de interOs en isopropanol, tal como lo muestra el esquema: 

SO3H0 
SO3H 

CH3 
+)<. 

H + HN 4 CH3 

CH3HO3S HO3S OH 

Porque ya las anterioridades Dl y D2 enseæaban sobre la reacciOn do condensaciOn 
quo se produce entre un aldehido aromâtico e hidroxil-amina, tal ycomo se reMndica 
en la solicitud en estudio. 

En este sentido, la solicitud carece do nivel inventivo, por cuanto so derivaba de 
manera evidente del estado de la tØcnica el hecho do hacer reaccionar un Æcido 2-
formil-disulf6nico con la 2-hidroxilamina de 2-metil-propano, tal como lo demuestra el 
alcance del capitulo descriptivo y reivindicatorlo do la anterioridad D2. Y tampoco se 
evidencia un salto cualitativo en la regla tØcnica, por cuanto la reacciOn tiene curso 
sobre estructuras anâlogas a las descritas en la publicación en cuestión, con la ünica 
diferencia que el benzaldehido que participa en la reacclOn reclamada, cuenta con 
dos .grupos sufonhlo en posiciOn I y 5 del anillo, no obstante dichos grupos no 
interfieren en el mecanismo de reacciOn que sigue la condensachOn entre la hidroxhl-
amina y el grupo carbonilo de la posicion 2, hecho quo ratifica la falta de altura 
inventiva del proceso reivindicado. 

En conclusiOn los requisitos de patentabilidad do la presente solicitud se encuentran. 
afectados as[: 

No Documento Reivindicaclones Requisito que 
afectadas afecta 

Dl W09517876 1 a 10 Novedad Nivel InventivoJ[D72 US3397234 1 a 10 Nivel Inventivo 11 
En cumplimiento del artIculo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de la fecha de la notificación do la presente comunicación. En caso 
do no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta 
subsistieran los impedimentos para la concesión, se denegarÆ la patente. 

NotifIquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo 5 del titio pirçero  de la Circular Unica NO 10 de 2001. 

Alix Carmena CØspedes de Vergel 
Jefe de Ia c4616n do Nuevas Creaciones 
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El anterior requerimiento fue notificado por fi 01JUNjaciôn en lista, de fecha 200S 

CONCEPTO TECNICO EXAMINADORTECNICO 
Nümero 0824 Codigo 202044 


