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SUPERINTENDENCIA DE INDUSTRIAY COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, D.C.,
Abogada
ALICIA LLOREDA RICAURTE
ASUNTO Radicacion 08-076353
Tramite 11
Evento 378
Actuacion 519 -
Oficio B 048 !
Folios 5 '
Patente de Invencidn Patente de Modelo de Utilidad
Via Nacional
Via PCT (Fase Nacicnal) ¥ Capitulo 1 t Capitula I
No. Sclicitud Internacional PCT/SE2007/000086
Fecha de Presentacién Internacional 31/Enero/2007

Como resuitado del Examen de Fondo realizado, con fundamento en el Articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 19 a 38 23/Julio/2008
Reivindicaciones: Folio 59 27/0ctubre/2008
Prioridad: US 60 764 551 02/Febrero/2006

2. Analisis de la Prioridad

Se acepta la reivindicacién de Prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: "NUEVA SAL DE CITRATO DE UN DERIVADO DE INDOL Y
SU USO FARMACEUTICO”
Expediente 08-76353 ler Art 45
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El problema planteado en esta solicitud consiste en la necesidad de proporcionar
compuestos que presenten un efecto selectivo sobre glucdgeno sintasa quinasa-3
(GSK3) '
Para resolver este problema técnico fa solicitud en estudio proporciona una sal del

compuestd de la férmula (1), un proceso para prepararla y composiciones que la
contienen.

H
N
/

NC

()

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): C 07 D 401/04; A61 P 25/00

4, De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)
La reivindicacién 2 no es clara cuando menciona el término “sustancialmente” el cual

no es clars ni limitativo por lo cual no permite distinguir la invencién del estado de la
técnica. Se sugiere eliminar esta reivindicacion del pliego reivindicatorio.
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La reivindicacion 4 no es clara ni concisa cuando reclama un proceso que
comprende la reaccion con acido citrico en un solvente, Esta denominacion genérica
no es valida pues no define un componente como tal, lo cual no permite distinguir Ia
invencion del estado de la técnica. Se recomienda restringir la solicitud al proceso
sustentado en la descripcidn. Igual observacidn aplica para la reivindicacién 5.

La reivindicacion 8 no es clara ni concisa cuando reclama una formulacién
farmaceutica que comprende como principio activo una cantidad terapéuticamente
eficaz de la sal opcionalmente en asociacién con diluyentes, excipientes o
portadores inertes. Esta manera de definir el segundo componente de la formulacién
no es aceptable, puesto que no se define ninglin componente como tal. Se recuerda
al solicitante que las compesiciones se deben definir por caracteristicas técnicas
esenciales como son los ingredientes activos y auxiliares de formulacion
especificos. Se requiere al Solicitante hacer las aclaraciones necesarias.

5. Determinacion del Estado de la Técnica
El Estado de la Técnica se determind con base en la fecha de Presentacion de la

Solicitud de Prioridad: Febrero 02 de 2006, y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:

item Documento Titulo Fecha de Publicacién
D1 WOO03082853A1 New Compounds 09/Octubre/2003

6. Examen de Patentabilidad (Art 14 D486).
Nivel Inventivo (Art18 D486)

La reivindicacion 1 consiste en una sal, que es el citrato de 2-hidroxi-3-[5-(morfolin-4-
iImetil)piridin-2-il]1H-indol-5-carbonitrilo

Comparacion de |las caracteristicas técnicas esenciales, con las del Estado de |a Teécnica:

SOLICITUD D1
Citrato de 2-hidroxi-3-[5-{morfolin- | Clorhidrato de 2-hidroxi-3-[5-(morfolin-4-
4-iimetil}piridin-2-il)1H-indol-5- ilmetil}piridin-2-il}1 H-indol-5-carbonitrilo
carhonitrilo {pagina 8 lineas 16,17)

El documento D1 se considera el estado de la técnica cercano a la invencién definida
en la reivindicacion 1 porque divulga la sal clorhidrato de2-hidroxi-3-[5-(marfolin-4-
iimetil)piridin-2-il}1H-indol-5-carbonitrilo

La diferencia entre la invencién, definida en la reivindicacién 1y el compuesto de D1
consiste en que la invencion corresponde al citrato del compuesto y D1 corresponde
al compuesto base (Ver pagina 8 linea 27) y al clorhidrato del compuesto(Ver pagina
8 linea 16,17)

El efecto que logra el utilizar el citrato en lugar del clorhidrato es aumentar la
Expediente 08-76353 ler Art 45
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estabilidad gquimica del compuesto debido a la higroscopicidad presentada por los
clorhidratos.

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencion se
puede formular asi: "como modificar el compuesto conocido en D1 para aumentar la
estabilidad quimica.

Sin embargo, ya es conocido en el estado de la técnica el uso de diversas sales en
lugar del clorhidrato debido a la alta higroscopicidad del clorhidrato asi como el uso

: . f 1
de citrato como posible sal farmacéutica 2

En consecuencia, el la persona del oficio normalmente versada en la materia,
reemplazaria el clorhidrato divuigado en D1 por citrato para llegar asi al objeto de la
reivindicacion 1 de la solicitud. Por lo cual se considera obvia.

Puesto que las reivindicaciones 2 y 3 no presentan caracteristicas inventivas
adicionales tampoco se consideran inventivas.

La reivindicacion 4 consiste en:

Un proceso para la preparacion del citrato de 2-hidroxi-3-[5-(morfolin-4-timetil)piridin-
2-il]1H-indol-5-carbonitrilo de acuerdo con las reivindicaciones 1 a 3 que comprende
hacer reaccionar 2-hidroxi-3-[5-(morfolin-4-ilmetil)piridin-2-il] 1H-indol-5-carbonitrilo
con acido citrico en un solvente.

El documento D1 constituye el estado de la técnica cercano al objeto de la
reivindicacion 4 porque da a conacer el proceso para la preparacién del clorhidrato
de 2-hidroxi-3-[5-(morfolin-4-ilmetil)piridin-2- |I]1H indol-5-carbonitrilo (Ver pagina 32
lineas 19 a 22)

Una persona del oficio normalmente versada en la materia facilmente de acuerdo al
proceso divulgado en D1 para obtener el clorhidrato junto con sus conocimientos en
la materia llegaria a la consecucion de la sal del compuesto para liegar al objeto de
la reivindicacidon 4 ya que la reaccién reclamada es una reaccion conocida en el
estado de la técnica que consiste en obtener una sal a partir de la base libre por
reaccion con un acido en el solvente adecuado® Motivo por lo cual no se considera
inventiva,

Puesto que las reivindicaciones 5-8 no presentan caracteristicas inventivas
adicionales tampoco se pueden considerar inventivas.

En conclusion las reivindicaciones 1 — 8 cumplen el requisito de novedad (Art. 16),
pero no cumplen con el requisitc de nivel inventivo (Art. 18).

1 Berge Stephen M; Bighley Lyte D: Monkhouse Donald C. "Pharmaceutical Salts” Journal

of Pharmaceutical Sciences 66,1 (1977) Pagina 10. (Ver folio 70)

2 Ohannesian Lena; Sireeter Antony J. Handbook of Pharmaceutical Analysis Tabla 4 (Ver folios 73 a 75)
3 Ohannesian Lena; Streeter Anteny J. Handbeck of Pharmaceutical Anatysis{ Ver folio 76)
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7. Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

item Documento Reivindicaciones afectadas Requisito que afecta
01 WO03082853A1 1-8 Nivel Inventivg

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 (60) dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara |a patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001,

N
JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimjignto . fue notificado por fijacion en lista, de fecha
"W 20

Elaborado por: Rodolfo Cadena Amaya. () CM
Revisado por: Gloria Jacqueline Alfonso.
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" The chemical, biological, physical, 2nd econcmic cher-
. acteristies of medicinal agents can be manipulated and,
ho‘«nce, often optimized b\' conversion to a salt form.
Choosing the sppropriate salt, however, can be a very

, difficelt task, since each salt imparts unique properties t

JANUARY 1977
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Sali-forming agenss are ofcen chosen empirically, Of the
tnany salte synihesized, the preferred form is selected by
pharmaceutical chemizts primarily on a practical basis:
cost of raw materials, case of crystallization, and percent
yield. Other basic canside: at'ona inciude stability, hy-

groscopicity, znd flowability of the resuiting bulk drug.
L'nfortunatelv there i3 no reliabie way of predicting the
influence of a particular salt species on the behaviaTaf the
parent compound. Furthermore, even after many salts of
the same hasic apent have been prepared, no efficient
screening techniques exist to facilitate sel=ction of the salt
rnaoat lkely to exhibit the desired pharmaeokinetic, soju-
bihty and formulation profiles.

Some decision-making models have, however, been de-
veloped to help predict salt performance. For example,
Wallding and Appino (1) described two techniques, 'de-

cision analysis” abd "potential problem analysis,” and,

applied them ta the selection of the mest suitable deriva-
tive of an organic acid for development as a tablet. The
derivatives considered were the free acid and the potassi-
um, sodiurm, and calcium salts. Both techniques are based
on the chemical, physical, and bmlog)cai properties of these
specific derivatives and offer & promising avenue for de-
velopinz optimal salt form:

Information on salts is mdelv dispersed throughout the

- pharmaceutical literature. much of which addresses the

use of salt formation to prolong the release of the active
compenent, thereby eliminating various undesirable drug
properties (2-6). This review surveys literature of the last
23 vears, emphesizing comparisens between the properties
of differant sait forms of the same compound. Included also

is a +b.cussion of potentially usaful salt forms. Our purpose

is toer fu]d to pre"-ent an ove-new ot Lhe many d1 ferent
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equivalant quotient between the electrolytes i the su-
rounding uid and the ionie drugs, (6) the ammcunt of ions
is far less in the saliva than in the gastric juice {the tem-
porary electrolyte contents can be estimated at0.05 mEq
{1 the saliva and at 10 mEq in the zastric juicel, and {c) the
exchange rates should allow the equilibsia to be attained
within o fairly shert peried. Insoluble drug revinates
formed between dextran gel® cation xchangers and several
basic drugs were in many sasss much more pleasant tastiny
than their pwrent eompounds. Furthermore, release of the
drug {rom the iva-exchange adsorbate was quits rapid and
complete under conditions prevailing in the GI tract,

Similar findings were reported using 2 polymethacrylic
acid ion-exchangz resin (150). In addition, costing the
adzorbate particles with a 41 gthyleellulose-hydrasy-
propyl methyleelulose mixture further reduced bitierness,
Wmile in vitro Telease from the uncoated resinats was rapid
and complete, Telease from coated adsorhates varied with
the extent of coating.

Anotber aporoach to improving the taste properties of '

pharmaceutical agents is to prepire a pleasant-tasiing
soluble salt of a porr-tasiing parent drug. This approach
often can be very difficult, however, sinee solubtlizatien
of the parent compound usually imparts its unpleaszant
taste to the preparation. Nevertheless, some success has
been reported using the artificial sweeteners cyclamate
sodium and saccharin.

As described earlier, formation of N.cyclohexylsulfa-
mate salts of several drug substances has produced beiter
tasting derivatives with enhanced solubility properties (31,
82), The physicochemical and tosicological properties of
henzaikenium saccharinate and a series of saccharinates
of other quaternary ammonium compounds were reported
(151). While conventional quaternary ammonivm <o
pounds have a very bitter teste, their sacchaxin analugs are
sweel.

Potassium salts frequently pessess an unpleasant taste
and a metallic aftertaste. The palatability of some potas-
aium salts in flavored vehicles was reperted (152); while
the saits had sizilar taste threshelds at effective thera.
peutic levels, all potassiua salts exhibited inferior palat-
ahility. '

Table I1 includes several samples of other salts that
exkibit an improved taste relative to their free acid or base
forms.

Stability—The chemical and physical stability of a
pharmaceuticsl must be known, becsuse it can influence
the choice of dosage form, the manufacturing and pack-
aging, and the therapeutic efficacy of the final preparation.
Svstematic determination of the thermal stabibity, solition
stability (at various pH's), and light sensitivity of a drug
and its derivatives, both alone and in the presence of
common additives, provides esseatial input towsrd 3e-
lecting the maost suitable derivative and dosage form.

Depending on the route of degradation, different salt
forms impart different stability characteristics to the
parent drug by various mechanisms. Most commonly used
are sparingly soluble salts which. when used in the for.
mulation of suspensions, reduce the amount of drug in
solution and, hence, its degradation. Differences in hy-
groscopicity of several salts influence the stability of the

* Szohades.
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140

druz in the dry stgte. In some casesd, the salt-forming rad-
ical jiself enhances the stability of the parent agent.

. The stebility of penicillin Gand its salts has been widely
studied due to the drug's therapeutic impertance and its
charscteristic instability. Schwartz and Buckwalter (153
desetibed some of the stability characteristics of this an-
tibiotic, stating that, with present technigues, a solution
of penicillin cannat be made stable far more than 2 weeks,
even ai refrigerater teraperatures, They also discussed the
use of suspensions of sparingly soluble amine salts in

-aqueows vehicles ai 4 ineans of “allowing markeling of a

ready-made’ penicillin preduct.” Procaiae, benaathine,
and hydrabamine salts are arketed, and their acceptable
stability as agusous suspensions is bazed maisly on their
insolubility and the rinimization of degradation ia solu-
tiozn. I .

4. theoretical treatment of the sclubility of these salts
was presented in which equetions were derived for calcu-
lating the selubility 2s a function of pH and the pH of
minimue selebilicy (134, 133). These equations are based
on the mass action law and its relationship to the lonization
ennstants of the amine and the penieillin and the solubility
of the salt in water. Since the salt in solution is partially
diseociated, further suppressicn of the solubilivy may be
achieved by the common ion effect. Swintosky et al. (136)

. demonstrated this effect with penicillin G procaine by

adding pracaine hydrochlaride to the preparation and
further enhancing its stability, The 8-chlorotheophylline
salt {or comples) of penicillin & was reported to be water
scluble, yet stable in solution (157). Since 8-chlorethen-
phyline is acidic, it has been postulated that s buffer effect
conld sceount for the stabilizatien of this “salt.”

While perdcillin & procaine is more stable in zquecus
vehicles, it is less thermally stable than the sodium oc po-
tossium salte, decomposing if heated much above 60°. The
sodium and potassiwun salts are kmown 1o withstand
heating up to 100° for 4 days with little loss in potency
(158}. This bebavior might weil be due to differences in
raelting points—yiz., 106? for peniciliin G procaine and
~215° dec. for the potassivm salt.

Since hydrolysis of penicillin is dependent on moisture
content, preparations in which maisture is rigorously ex-
cluded are quite stable in the dry state. A study on the ef-
foct of moisture on penicillin salts found the calcium salt

tn be less hygroacopic than the sodium salt and, hence, .

more stable in moist atmespheres (159), Similarly, peni-
cillin G potassium is also much less hygroscopic than
penicillin G sodivin and has becorme the preferred form for
marksting in the dry state (160}

Several studies reported the relative stabilities of thi-
amine salte, particularly the hydrochloride and the
mononitrate (161-163). The mononitrate is observed to
be_less hygroscopic and is accordingly much less water
soluble thao the hydrachloride. Investigations of various
preparations including compressed tabiets, multivitazin
capsules, and dry-filled vitamin B complex capsules &t
various temperatures showed that the mononitrate was
more stable than the hydiochloride (164, 163). The sta-
bilities of numerous thiaming salts were studied jn aqueous

solution and in dry powder preparatians with various ex-’

cipients {166, 167). In agueous solution, the resulting ?H
was the chief factor controlling hydrolysis and oxidative
decomposition of thiamine salts; their stability as powder
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B. Counterions

Salt formation involves proton transfer from an acid 10 a base. In theory, any
compound that exhibits acidic ar basic characteristics can form salts. The major
consideration is the relative acidity and/or basicity of the chemical species in-
volved. To form a salt. the pK, of the acidic pariner must be less than the p&,
of the conjugate acid of the basic partner. These pK, values need o be abouwt
two units apart for total praton transfer to occur, otherwise wn eguilibrivm mixture
of alfl components (ucid, base. and salt) is likely to result. Even so. equilibrium
mixtures of this type can often be used to prepure salts if a driving force is present,
such as the crystallization of the salt from solution.

Another consideration is the toxicity of the counterion, A large number of
anions and cations are available for pharmaceutical compeunds. and 1abulations
of those approved by the FDA have appeared in the literature (9,12). An expanded
but not comprehensive list of acceptable ions is presented in Table 4. In general.
ions related to normal metabolic chemicals or present in food or drink are vsually
regarded as suitable candidates for preparing salts.

Target salts are chosen by considering a number of factors. The structure
and pK, of the drug substance are important values to determine initially. Avail-
able literature on structurally related compounds can result in excellent leads for
target salts. The chemical stability of the drug substance, especially as relaed 1o
pH stability. will also play a role. The ease of large-scale preparation of the salt.
as well as the cost of the counterion and processing. will need to be considered
1o determine if the sall is a {easible choice. The type of drug product and antici-
pated loading of the drug substance in the drug product can also influence the
choice of salts. For high drug loadings, a large. bulky counterion, which adds
substantial mass to the loading. may not be the best choice. Anions that irritate
the gastrointestinal tract should be avoided for cerain drugs. such as anti-
inflammatories. The relative acid/base sirength of the resulting salt and the ten-
dency to disproportionate should be considered when using basic excipients in
a formulation,

A common sakt choice for basic drug substances is the hydrochloride, be-
cautse of its availability. However, a number of issues also need to he considered
when using this sali. Reports have shown thal hydrochloride salts do not always
increase the solubility of poorly soluble basic drugs (1.13.17.18). due to the com-
mon-ion effect. The presence of chloride fons in the gastric fluid can result in a
lower solubility for the hydrochloride salt.

The hydrochloride salt is often a stronger acid than is needed for many
drug substances, which can result in low pH values for the agueous solurions.
This can lead 10 limitations in parenteral formulations or processing, The highly
polar nature of hydrochloride satts can also lead to excessive hygroscopicity. of
the resulong salt. Dihydrochlorides are also found to be hygroscopic and may lose

Copyright 2002 by Marcel Dekker. All Rights Reserved.
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hydrogen chloride gas upon heating or under reduced pressure {lyophilization).
Althaugh hydrochloride is commonly used for salt formation, other salts may be
better alternatives in the long run,

C. Salt Preparation

Salts can be produced on a smali scale using a variety of methods. Selected
methods are described below,

1. Salt Formation from Free Acid/Base

In salt Tormation from free acid or base, the free ucid/buse of the drug substance
is combined with the base/ucid containing the desired counterion in specific molar
ratios in a suitable solvent system. There must be adequate sctubility of each
reactant in the solvent syslem chosen. The product can be isolated in different
ways, often simply by evaporation of the solvent,

2. Salt Formation by Sait Exchange

For salt formation by salt exchange. the salt of the drug substance is combined
with a salt containing the desired counterion in specific molar ratios in a siitable
solvent system. As described above. there must be adequate solubility of each
reactant in the solvent system. If the desired salt of the drug substance is less
soluble than the starting materials. it will precipitate out and can be isolated by
fltration. If no precipitate is obtained, other isolation methods can be employed,
A method that was described for jodide salts (19) involved precipitation of the
unwiunied counterion first, In this case silver sults were used for the counterions
(silver sulfate. silver orsho-phosphate. silver tactate) and a silver iodide precipi-
tate was isolated first by filtration. The desired salt of the drug substance was
then precipitated from the filtrate by addition of an aniisolvent.

3. Other Reported Methods

Variations of the traditional methods [or salt preparation described above have
been reporied. To produce the hydrochloride and hydrobremide salts of the anes-

Fig. 15 The structure of M-methyl pyridinium-2-aldoxime.
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