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Como resultado del examen de fondo realizado, con fundamento en el Articulo 45 de
la Decigién 466 de la Comisién de la Comunidad Andina, se comunica:

1. Documentcs estudiados

Descripcion: N ”v:Fohos 97a 186 _ . .02/Marzo/2010

Reivindicaciones; ~ _ Folios 187192 | 02/Marzo/2010 |

Dibujos: - Folios 1942212  02/Marzo/2010-.
Prioridad: ~ :Us6B0953610 - 02/Agosto/2007
US60953613  02/Agosto/2007

_.US60953614 02/Agosto/2007

-US 80 971 6 4 [ 12/Septiembre/2007 |

2. Analisis de la Prioridad

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

3. Ohjeto de la invencién

Titulo de la solicitud: “(28, 3R)-N-(3-piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-
2-carboxamida, formas de sal novedosas, y métodos de uso de los mismos”.

El problema planteado en esta solicitud consiste en la necesidad de suministrar
compuestos que afectan la funcién del sistema nervioso central sin afectar subtipos
del receptor nicotinico que inducen efectos colaterales indeseables.

Para resolver este problema técnico la solicitud en estudio proporciona (28, 3R)-N-(3-
piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida o una  sal
farmacéuticamente aceptable del mismo.
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El objeto de la presente solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP):-C07D453/02//471/08//487/08, A61K31/444, A61P25/00//25/02//25/14
1125/16/125/18/125/1221125/241/25/281/29/00//35/00//43/00.

4. Excepcion:a la Patentabilidad (Art 20 D 486 Iiteral (d))

El objeto de las relvmdlcacmnes 11 - 14 no es patentable de acuerdo con el Art
citado.

5. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

El uso de las reivindicaciones 15 - 22 no es patentable, de acuerdo con el Art 14.
6. De la Solicitud de Patente
Titulo

El titulo contiene el termino “métodos de uso” que hace alusion a temas que estan
excluidos y exceptuados de patentabilidad. Se sugiere eliminar el término y ajustar el
titulo a las categorias de producto.

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Las reivindicaciones 2 — 5 no son claras cuando emplean los términos
“sustancialmente pura”, “sustancialmente libre de isémeros”, “estequiométricamente
enriquecido”, “donde el exceso enantiomérico o diasterorisomérico se selecciona
de...” porque son resultados a alcanzar, no definen at producto porque la invencién
no queda definida por el resultado a alcanzar, puesto que la reivindicacién incluiria no
sblo la solucion propuesta por el solicitante, sino todas las alternativas presentes o
futuras que lleguen a ese resultado. Se sugiere reemplazarlo por las caracteristicas
esenciales, estructurales o funcionales, que contribuyen a la obtencién de ese efecto,
o eliminar las reivindicaciones del pliego reivindicatorio.

Las reivindicaciones 4, 5 y 23 contienen errores de transcripcion que corresponde a
los términos “enriqu® Cido", “s® Cuencial’, “estereosel® Ctiva". Se solicita hacer la
correccién correspondiente.

La reivindicacion 19 no es clara porque indica el uso que puede darse al producto
reivindicado, el cual no es una caracteristica técnica esencial que defina a la
invencion. Se eliminar la reivindicacion del pliego reivindicatorio.

Las reivindicaciones 25 y 26 no son claras cuando emplean los términos “hidrato” o
“solvato”, de los cuales, en ninguna parte de la descripcién se indica como pueden
ser obtenidos por la persona del oficio normalmente versada en la materia, ni
tampoco se encuentra que hayan sido obtenidos. Se solicita ehmlnar estos términos

del pliego reivindicatorio.
7. Determinacion del Estado de la Técnica
El estado de la técnica se determiné con base en la fecha de presentacion de la

solicitud de prioridad 02 de agosto de 2007 y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:
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Item | Documento | ___Titule | Fechade Publicacién
o ) | 3-Substituted-2(arylalky)-1- | -
D1 U82004002513 azabicycloalkane%and methods of 01/Enero/2004
: _use thereof ‘ . 7
D2_ __Libro’ _Handbook of pharmaceuticaisalts | 2002
D1

http://werldwide. espacenet com/publication etails/orlgmachcument?CCEUS&NR 20
04002513A1&KC=A1&FT=D&ND=&date=20040101&DB=&locale=en_EP, divulga
(pg. 4, par. 0031; pg. 13, par. 0259; pg. 26, par. 0279 - pg. 17, pér 0294) los
compuestos (R,R; SR; RS y 8§,8)-N-(3-piridinil) metll) azabicilo(2,2,2)oct-3-
ilbanzofuran-2-carboxamida, metodo de pre araciénycomposncxones farmacéuticas
que los contienen.

D2 (fls 268 - 271) divulga acidos y bases\ empleados en ia formacidén de sales
farmacéuticamente aceptables, asi como|el mejoramiento de las propiedades
fisicoquimicas y meecanicas de los farmacos mediante la formacién de sales.

8. Examen de Patentabilidad (Art 14 D486)

Novedad (Art 16 D486) ‘l

La reivindicacion 1 consiste en (28, 3R)-N-(3-piridinil)metil)-azabicilo(2,2,2)oct-3-
nl)banzofuran -2-carboxamida o una sal farm ceutlcamente aceptable del mismo,

Comparamén de las caracteristicas técnlcas esenciales, con las del Estado de la Técnica;

Caractaristicas esenciales_ [ [#1]

RIR; S,R; RSy §,5)-N-(3-piridinilmetil)-
(28, 3R)-N-(3-piridinilymetil)-azabicilo(2,2,2)oct- azéblcno 2 2,2)oct-3-il)banzofuran-2-
3-il)banzofuran-2-carkoxamida o una sal ca boxamlda (reivindicacién 11, pg. 34, col.
farmacéuticamente aceptable del mismo. izquierda) o una sal farmacéuticamente
__jac ptable del mlsmo (pg. 4, pér. 0031).

Las caraetenstlcas esenc:ales de la composi lon de la re:vmdncac:én 1 habian sido
divulgadas previamente en D1, el cual da a conocer los compuestos RR;8R;R,Sy
8,8)-N-(3-piridinilymetil)- azabicilo(2,2 ,2)oct-3-il)banzofuran-2-carboxamida -
(reivindicacion 11, pg. 34, col. izquierda),

En consecuencia, la reivindicacién 1 no 4 nueva, segun lo divulgado en el
documento D1,

Ademas, D1 ensefia las sales de adicion de acido de (R,R; 8,R; R,S y §,8)-N-(3-
piridinil)metil)-azabicilo(2,2,2)oct-3-i)banzofuran-2- carboxamlda donde el acido se
selecciona de &acido clorhidrico, sulfurico, fosférico, maléico, toluenosulfénico,

tartarico, metanosulfénico, entre otros (pg. 4, Tar 0031).

Las reivindicaciones dependientes 2 — 8, 10, 18 y 25 no mencionan alguna
caracteristica que haga nueva al compuesto de la reivindicacién 1, por lo cual se
considera que no son nuevas.

La reivindicacion 23 consiste en un método para fabricar (2S, 3R)-N-(3-piridinil)metil)-
azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida que comprende resolucién
dindmica secuencial y aminacion reductiva est&reoselectlva de (2-((3-piridinil)metil-1-
azabiciclo[2.2.2]oct-3-0na. .

‘Haﬂdbook gf pharmaceutlcal salts. Praperties, selection and use; 2002; pgs. 19, 28, 162163, 271,
272, 282, 283, 287-290, 292 3086; (fls 268-271). . ‘
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Comparacién de las caracter(sticas técnicas esenciales, con las del Estado de la Técnica:

Caracterigticas esenciales D1
Método para fabricar (28, 3R)-N-(3- Metodo para fabricar (R,R; S,R; R,S y §,8)-N-(3-
piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran- | piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-
2-carboxamida que comprende resolucion 2-carboxamida que comprende resolucién
dinamica secuencial y aminacion reductiva dinamica secuencial y aminacién reductiva
estereoselectiva de (2-((3-piridinil)metil-1- estereoselectiva de (2-((3-piridinilymetil-1-
azabiciclo[2.2.2]oct-3-ona azabiciclo[2.2.2]oct-3-ona (pg. 13, par. 0259)

Las caracteristicas esenciales de la composicién de la reivindicacion 23 habian sido
divulgadas previamente en D1, el cual ensefia un método para fabricar (R,R; S,R;
R,Sy S,S)-N-(3-piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida que
comprende resolucién dinamica secuencial y aminacion reductiva estereoselectiva de
(2-((3-piridinil)metil-1-azabiciclo[2.2.2]oct-3-ona (pg. 13, par. 0259).

En consecuencia, la reivindicacion 23 carece de novedad, segun lo divulgado en el
documento D1.

Ademas, D1 ensefia que el método para preparar (R,R; S,R; R,S y §,8)-N-(3-
piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida comprende (R,R;
SR, RSy S,S)—(2-((3-piridinil)metil)-1-azabiciclo[2.2.2]octano (pg. 13, par. 0259).

Por lo tanto, las reivindicaciones dependientes 9 y 24 no mencionan alguna
caracteristica que haga nueva al proceso de la reivindicacién 23, por lo cual se
considera que no es nueva.

Nivel Inventivo (Art18 D486)

La reivindicacion 26 consiste en monoclorhidrato (28, 3R)-N-(3-piridinil)metil)-
azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida o un hidrato o solvato del mismo.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracterigticas esenciales D1 D2
Monoclorhidrato (2S, 3R)-N- | Sal farmacéuticamente aceptable de Sal de clorhidrato de
(3-piridinil)metil)- (R,R; §,R; R,8 y §,8)-N-(3-piridinil)metil)- | principies activos
azabicilo(2,2,2)oct-3- azabicilo(2,2,2)oct-3-il)banzofuran-2- farmacéuticos (fls 268-
ihbanzofuran-2-carboxamida | carboxamida (pg. 4, par. 0031) 271)

El documento D1 se considera el estado de la técnica cercano a la invencion definida
en la reivindicacién 1 porque divuiga sales farmacéuticamente aceptables de (R,R;
S.R; R,Sy S§,5)-N-(3-piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida.

La diferencia entre la invencion, definida en la reivindicacion 26 y las sales de D1
consiste ‘en divulga que la sal corresponde especificamente a una sal
monoclorhidrato.

El efecto que logra el incluir esta caracteristica es que proporciona sales
farmacéuticamente aceptables especificas estables del compuesto (2S, 3R)-N-(3-
piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida con  mejores
propiedades fisicoquimicas.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se
puede formular como la necesidad de suministrar sales de (2S, 3R)-N-(3-
~ piridinil)metil)-azabicilo(2,2,2)oct-3-il)banzofuran-2-carboxamida que tengan mejores
propiedades fisicoquimicas.

Sin embargo, D2 divulga la utilizacién de acido clorhidrico, acido sulftrico, acido
fosférico, acido maléico, acido tolueno sulfénico, acido mucico, acido D-mandélico,
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acido tarténca acido alcanfor-sulfénico y acido hipdrico para la formacién de sales
farmacéuticamente aceptables ( gs. 271, 272, 282, 283, 287, 288, 289, 290, 292.
306; fls 269-271). Ademas, ensefia que el mejoramiento de la velocidad de disolucién
de farmacos que son &cido o bases débiles poco solubles es uno de los principales
motivos para la formacién de sales (pg. 19y 28, fl 268). Ademas, que la seleccion y
la preparacién de una sal adecuada dan la oportunidad de modificar caracteristicas
fisicoquimicas y mecanicas de log farmacos que permiten el desarrollo de formas
farmacéuticas con mejor biodisponibilidad, estabilidad, entre otros (pg. 163, fl 269).
Asimismo, da a conocer que la eleccién de una sal en particular esta determinada por
la acidez o basicidad del grupo ionizable, la seguridad del grupo potencial para la
formaciébn de la sal (contra—léﬁ , indicaciones del medicamento, ruta de
administracion y 1a dosis, ya que la mayoria de las sales se desarrollan con el fin de
aumentar sy solubilidad.

En consecuencia, la persona del oficio normalmente versada en la materia se veria
motivada para utilizar acido clorhidrice de D2, para formar una sal farmacéuticamente
aceptable con el compuesto (28, }3R)-N-(3-piridinil)metil)-azabicilo(2,2,2)oct-3-
illbanzofuran-2-carboxamida, divuigado en D1, para llegar asf al objeto de la
reivindicacién 26 de la solicitud. Por lo| cual se considera obvia.

Por lo tanto, la reivindicacion 26 cumple con el requisito de novedad (Art. 18), pero no
cumplen con el requisito de nivel inventivo (Art. 18).

8. Concluysién

Los requisitos de Patentabilidad de la presente Solicitud estan afe,ctados asi:

item | Documento | Reivindicaciones afectadas | Requisnto que afecta
D1 US2004002513 _ 1= 10, 19y23 25 7 Novedad

D1 | US$2004002513 | . | 26 . Nivel inventivo

D2 . Ltibo {126 _Nivelinventivo

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

Notifiquese el presente oficio conforme a lo di puesto en el numeral 5. 2, htgral e) del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anteriorwiequerimiento fue notificado por fijacion en lista, de fecha
g2 . 2

Elaborado por: Rubieia Pacanchique Vargas 0 W
Revisado por: Jacqueline Alfonso Rozo
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28 PHARMACEUTICAL SALTS:

mation. Further confirmation of the nature of the excess solid phase may be
obtained by powder X-ray diffractometry or elemental analysis. If the excess

 solid phase is entirely in the free form, the experiment must be repeated with

2 higher solid to solvent (H,0) ratio until the excess solid contains the salt.
In some cases, complete conversion of the salt to the free form may occur at
21l solid-to-solution ratios, often leading to formation of a ‘gel’.

As a result of the above phenomenon, in some cases, an attempt to make
a solution of a 1:1 salt at a concentration well below the solubility of the salt
(as estimated from the K, value) will be ful due to p itati
of the free unionized form. To further develop this point Anderson and
Flora {2} defined the term ‘stoichiometric solubility’. The stoichiometric
solubility of & 1:1 salt is the concentration of salt which can_ be dissolved in

pure H,0 with no jon of a precipitate of the d free form. The
authers pointed out that the d:fﬁcu!uea of low ‘apparent solubility’ of a salt
due to free form precipitation may be in the preclinical stages
of develop when ions in H,O are required for toxi-

cology testing. Howeves, appropriate pH adjustment should overcome this

_ problem.

3. Dissolution Behavior of Acids, Bases, ahd Their Salts

" The term dissolution refers to the overall pmcess by which a solid com-

" pound dissolves in a liquid medium, While lution rate is the kinetic de-

scriptor giving the rate. at which the dissolution takes place. The concept of
solubility, on the other hand, implies that the process of dissolution has
reached aqmlihnum, and the solution is saturated. Dlsgolunon rate of sohds
isof p in the devel of p
and quahty conmﬂ. Sa,lz formation. is-one of the mest commonty gmployed
tution of weakly acidic or basic drugs..
Anumbﬁtof theogies of the d
291 [30] Howcvc:, ‘the simple.
the ior of mmt 2 ical solids in
aqueous media. The diffusion layer model (Fig. 7) assumes that a thin film
of solution of 2 ¢ exists at the i of the dissolv-
ing solid and the dissolution medium. The dissolution rate is controlled by
the diffusion rate of solute molecules from this thin saturated film into the

‘bulk solution. The concentration of the solute in the bulk is denoted by ¢’
As the distance x increases from x=0 (at the sutface of the solid) to x=F (at .-
the beginning of the bulk solution), the concentration decreases from ¢=¢; :
to c¢=cy. Beyond x=h, the bulk concentration remains uniform at c,. In the :

simplest form of the theory, following Fick’s First Law, the rate of dissolu-

olution of spkids have been proposed [17) . '_

162 PHARMACEUTICAL SALTS:
4.3.5. Basic Physi ical Properties of the Hyd ide RPR200765E
4.3.6. Discussion of Results

5. Optimization ~ Second Phase: Drug: Form for Preclinical D

P

6. Optimization — Third Phase: Drug-Substance Form for Clinical Development
7. Optimization — Fourth Phase: Drug-Substance Form for Marketing
REFERENCES

1. Introduction

Until ca. 15 years ago the drug dxscovery processes adcpted by phama
ceutical ies involved the g of lzuge of
that had been ized by the Ip resear ie: over many
years. Alternafive sources of compounds were also available to some compa-
nies from university laboratories, or as extracts from 2 multitude of natcal
sources. In the last 15 yea:s tbere has been a rapid change towards the use.

of bi hniques which are now being used routinely
10 prepare many thousands of compounds per yeax As described in Chapt, 6,
these yl sulfoxide (DMSO) to

eneble screening fur activity in an enzyme‘ ar receptor-based assay system.
Initial screening usually involves a highly automated “high-throughput screen’
(HTS). If the number of *hits’ found is large, the numbers are usually refined
by a more involved and specific ‘low throughput screen’ (LTS) and other se-
lection processes, until a manageable number of.‘leads’ is available, Ofien,
several of these ‘leads show only modmxc activity, and Farther structural re--
fi and opti using a mixture of com-
putationa! techniques and mmmon by the chemistry team, until a smaller
number (usually L-5) of highly active poteatial ‘candidates” remain. '

These * are usually relatively impure free bases, free acids, ot |
neutral mol and are often phous. Because they are dissolved and
stored in DMSO-prior to being used in scresning procedures, there is no need
to ensure that they ‘are crystalline. Also, the prepumou of any saits of these

mpounds is rarely y as' the lecule usually ex-

hibits better solubility in both DMSO and the asszy system to be used by the
phammacology group. As can be seeq readily, these new. procedures favor lipo-
philic molecules, whereas the majority of marketed drug substances are hy-
draphilic. The need for water-soluble candidates for use in drig development
and the vast majarity of dosage foums has becnxmogmmd [1-4] for many
years before the advent of ‘combinatorial

Because drug substances are designed to bm:lwnh a receptor, exzyme,
protein etc., they normally possess several functionsl groups capable of ty-
drogen bonding. Some of these functional groups may give potential for sait
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and thus i d ‘hydropilicity. This sak formation also gives
the phar ical chemist and ion scientist the ity 1o mod-

ify the physicochemical {e.g., mélting point, hygrascapicity, chemical stabvil-
[t)', dxsso\nnon rate, solution. pH, crystai form ezc)) and mechanical (eg.,

erc) jstics of ty ial drog sub and @-
develop dosage forms with good hicavailsbility, stability, mamufacturability,
and petient compliance.

For weakly basic drug substances, salis of an inorganic a.msi (e.g., bydro-
chloride, sulfate or phosphate), a-sulfonic acid (mesylate, esylate, or isethios-
ate), a-carboxylic acid (acetate, maleate, or fumarate), a hydroxy acid {ciwrate
or tarirate), or possibly an amino acid {argininié er fysine) could be consid-
ered. In the past, hydrochloride salts havé: oftén been the first chaice for
weakly basic' drugs, Sirice,-as & consed; of tlic.low ¢onter-ion pk,, salts

. omn nearly always be formed; and recrystillizdtion from organic solvesits is
. nonmally straightforward. Hovever, the potentizl disadvantages of hydwo-
chioride salts include unecceptably Qu,gh acidity in fmmnlzmm {e.g., » paren-
" teral products), the risk of i plant and
msﬁm\ optimal schubility &mmmenskofsalmgom mdﬁ'zepulznba‘lﬁm‘
poor stability, if the drug is acid labile and hygroscopic £2}.
" Historically, prior to the severe regulatory constraints that abouad todsy,
" jthad been possible to develop the nenttal species (free acid or free base) to-
gether with one or mote different salts. These different chermical forms were
ofkmnsedfnrspecxﬁcwstm_ ih le-of thi ¥
"~ phencthiazine drug perazi Tﬁeﬁueﬁasewasusadm
suppositories, as it was the most hpu{)hﬂic form, the mesylate sait was used
in injections and in sachets for the prepanution of an aral sohition, whilst fke
less soluble maleate was vsed for the manufacture of sblets.

Occasionally, seits were also prepared in former times to decrease drug
substance solubility for use in suspension fornmdations wheze very low sot-
whility is nccessary to prevest ‘Ommd sipening’, for taste masking (8.

or to prepare gn exiended relsase
pm@mEmwnnmsﬂmhavememwspmmﬁxmﬂmmmm'
crease the duration of action (e.g., chlerpromazine embonate). On some 0o~
castons, the selection of a salt with only modest aguecus solub]hty may be

meore suitable for use in tablet g by wet e
m:mofh@ﬁymmhsd:smhedmimmmtodwmnﬁn&nnw
cess. Depending on the dose 2 aqueons solubilites in the wmoge of

0.1 —1.0 mg/ml will aormally be sufficient to satisfy the dissolntion ronuire-
ments for standard, solid, oral dosage foxms of drugs with good-to-moderste
potercy. Fowever, for pareateral solntion products, higher scibilities, par-
mlﬂmwmmmmmmmmm
mzy be required. For : the pH of soluticn (sopmsly
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!. s Acid : .

¥ ic acid; 1-gub
. ydroghilic, collopal lincar polysacthari soseid e 4

’ Mmmm&meﬂsﬂﬁﬁm:wmmmmbma,m—
~mﬁammmmofﬁmmﬂwaﬂ_

'm’*@
,nﬁcom

{CeHs0gz0 M, typicelly 20000 200050
oK, D-Mamnurenic acid: 338 LAY,
. 1-gutusnnic wcid: 165 (A
Properties Colorless sod testelens solid.
Trsolulbls bt sweifing and ga-forming & HAD,
slightly soldble in botling Hy0, w}ﬁhmmﬁhﬁﬁe -
solitions. Capabie of dbsodting E30—

p?{nfag.swpmmu(s%mﬂirﬁu ‘
Sadury, Fowieology i Jed @5 A DEDTC 220 MERT

matersel.
IDsy r2tip., 16 ghe.

Salt Alginate
Use and Examples May be wsed as jon exdhavgar oe e rotanded
‘release of basic deags.

Aesneriiac i
A Lnimoorbic acid, vitwmin £

i
:;r«o o0 B, 17613

. MATLA) B HIFE

Loz
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PHARMACEUTICAL SALTS:

Properties

Safety, Toxicology

Salt
Use and Examples

M.p. 190--192°C (some dec.). Sensitive to light
and oxygen, rapidly oxidized in alkaline solution.
Solubility (20°C): H,O: 1 in 3.5, EtOH (95%): 1 in
25, EtOH: 1 in 50, pract. insoluble in CHCl;, Et,0,
fatty oils.

Acid: LDsy: mouse oral, 3367 mgfkg; i.v., 518
mg/kg; i.p., 643 mg/kg.

Monosodium salt: LDsg: rat oral, >10 gikg; s.c.,
>793 mg/kg. -

Ascorbate

Rarely used as a salt former for basic substances
that are liable to oxidative degradation (reserpine,
epinephrine).
Diph i

in.

L-Aspartic Acid

{S)-2-Aminobutanedigic acid

COOH
mooc” Y
NH,. .

PK.
" Properties

Safety, Toxicology

Salt
Examples
Remarks

CHNO,, M, 133.10

M) 188(A). (9365(4) (3960 (B)
M.p. 270--271°C (sealed capillary, preheated
bath).

Solubility (g/kg HO (temp. [°C})): 1.72 (0),

4.18 (20), 5.94 (30), 8.38 (40), 68.93 (100). Forms

easily supersaturated solutions. More soluble ia salt

solutions. Insotuble in EtOH.

Monosodium DL-aspartate: LDsg: mouse ip.,
>ighg

Potassium L-aspartate: LDsy: rat oral, 7937 mg/kg;
5.c., 4061 mg/kg; i.v,, 667 me/kg.’

- Aspariate

Salts with other amino acids; ajmaline; Mg.
L-Aspartic acid is & nonessential amiro acid.

282 PHARMACEUTICAL SALTS:
Salt . Formate, formiate.
Examples Furterene, quinine ().

Fumaric Acid

(E)-Butenedioic acid
H COOH
I :

HOOC” ~H

pK,

Properties

Safety, Toxicology

Salt
Use and Examples

Remarks

C4H 04 M, 116.07 v
(1) 3.03 (A) (2) 438 (A) (25°C)
M.p. 287°C (closed capillary, rapid heating);

. sublimes at 200 °C; partial dec. at 230°C.

Solubility (H,0, g/100 g solution (temp. {°C})):
0.231 (0), 0.330 (10), 0.499 (20), 0.605 (25),
0.734 (30), 1.077 (40), 2.328 (60), 5.028 (80).
Acid: LDsg: rat oral, 9300 mg/kg; mouse ip.,

100 mg/kg; LDLo: rat i.p., 587 mg/kg; rabbit oral,

5000 mg/kg.

Disodium salt: LDLo: vat i.p., 2420 mg/kg; rabbit
i.v., 500 mg/kg; mouse oral, 3680 mg/kg; TDLo:
human oral, 215 mg/kg (gastro-intestinai effects:

‘diarthea, hypermotility, nausea, vomiting).

Magnesium salt: LD,5: mouse oral, 1394 mg/kg.

hyd acid fi
1:1 Salts: ami bencyclane, bisop

. . o st b
medifo p yiene,
prop fae, rilmenidi adil,
thioproperazine, tiamnlin.
2:1 Salts: aminop ime, cotini
ibutilide, ketotifen, metofenazate, nebracetam.
2:3 Salr: methapyrilene.
Warning: .

1. As covalent addition of amines to the
C{2)=C(3) has beer encountered, the chemical
compatibility of the acid with primary or -
secondary amines should be carefully examinad
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‘PROPERTIES, SELECTION, AMD USE .

(recrystallization, stability under temperatare :_ Properties
stress conditions).

. In a few patients who have heen treated for

. psazmsas with high doses of fumaric acid aliyl
esiers, reversible renal failure had ooourred

Mp. 113.5°C

Solubility: freely sotuble in 55,0, BIOH;
_wery sparingly soluble in Eth

Safety, Toxicalogy Digmmoniun sali: LDy, vt ip., 901 mpfice.

~

116-13]. Hence, there hed been comozm sbowe. . ; St Osoghtarie .+
msuseﬁffumaﬁcmﬁdfbr&ugmmﬁwwm = Use and Diomithine salt fic apd apficatzhol
20 Bept icity bas been reg ‘for fumaric b 2 . . properties {15-21].
Aacid in animals or maa {14 so £er. Nevertheless, . 1 : . - -
it is recommended to monitor renal function :
paramefers in case of high fumarste doses, Glycolic Acid
alfhongh a neph ic Tisk can be p s
excluded for the ‘use of drug fumarate salts. 2-Hydroxpaceric acid .
: #0"">cooH CHLO5, M, 76.05
pKa 3.82{A) (25°0)
i Properties Mp.80°C , :
“Safety, Toxicolegy #vid: LDgg: rat oral, 1950 mpfke: gwm pig o,
- 1920 mglke.
Monosodium salt: LD59. zat md, i, TL0 mgfleg:
CgHq0s, M, 21014 . . 6700 mefk
29 {H308{a) (@363 K’A} T Salt, Ester Glyw!u -

Use and Exanples No drug salis are koown. Used to geasrate

. ﬁwxy 1 gmssoms 1300 g of cold, in 60 g HyO-soluble derivatives by etiarband.

of boiling H,0; practicaily inselible in EtOH,

E0. o
= . xen \ e i

Safery, Texicology LDy mouse oral, 8.3k, 5., 96D mgika. : ‘Hexansoic Acid fsee Caproic Acid)
Salt Galactazate, amcate. 2

Fipparic Add

Z{Ee&yaﬂm}acea‘c acid
‘Gentisic Acd

/\maﬂ
2,5-Dikydraxybenzpic acid
4o, CJHNO;, 3, 17918
4 CHgO,, 3, 154.12 ym - MLp. 187-188°C
C K, 2,93 (A) {25°C) Solsblity: 1 g Gissolves inca 258 wil of cold B,
) 1000 Tl of CHCY,, 400 mi of Biy0; skgaly
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PHARMACEUTICAL SALTS:

Safety, Toxicology

soluble in cold EtOH, freely soluble in hot EtOH
or hot H,0.

Acid: LDsg: rat ip., 1500 mg/kg.

Monosodium salt: LDsy: mouse i.v., 4150 mg/kg.

Sait Hippurate
Example: Compound LY 228729 (Lilly); methenamine.
Remarks Compound LY 228729 (see structure below;
indication: anxiety, depression) was prepared
within the frame of a 5-HT1A receptor agonist
program [15]. It turned out that the hippurate was
the only anion in a series of 27 that gave a
crystalline salt,
Pr\N,Pr
o]
HN N
N
H
Hydrobromic Acid
HBr, M, 80.91
Pk, Estimations: -9 to -6 (A) [2]{16].
Properties

Safety, Toxicology

Salt

Colorless gas, hygroscopic and comosive.

Aq. solutions: 66% (saturated at 25 °C);

~47:5% (constant boiling azeotrope, b.p. 126 °C).
Ammonium salt: LDgy: 2700 mgfkg; mouse oral,
2860 mg/kg; 1p., 559 mg/kg; guinea pig ip.,

535 mg/kg. . .
Potassium salt: LDsy: rat oral, 3070 mg/kg; mouse
oral, 3120 mg/kg; i.p., 1030 mg/kg; guinea pig i.p.,
980 mgfkg. - -

Sodium salt: LDs: tat oral, 3500 mg/kg; s.c.,”
2900 mg/kg; mouse oral, 7 g/kg; ip., 5 gke; s.c.
5020 mg/kg; rabbit oral, 580 mg/kg. .
Hydrobromide, bromide.
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ides are 1y obtained from

Use and Ex

quaternization of tert-amines by means of CH;Br:

Ll 4

fenpiverinium, glycopyrronium, ocya\mgine
Ibromide, il i

OXypyuor X
pinaverium, pipenzolate, pirfinium, propantheline,
propyromazine, rocuronium, tropenziline,

Safety, Toxicology

Salt

Use and Examples

Remarks

. Xenytropium. .
Hydrobromides: butopiprine, cmlopraxfx,
rimiterol, scopolamine (=hyoscine), tigloidine; Li.
. Remarks In the past, bromides have been used as sedative.

Hydrochloric Acid -

HCL, M, 3646
K. Estimations: ~—6.1 to -3 (A) (25°C).
Properties ' Colotless gas, hygroscopic and corrosive.

Aqg. solutions: ~38% (fuming): 20.22%
(canstant boiling azeotrope, b.p. 108.58 °C).
Acid: LDsq: mouse i.p., 40 mg/kg; rabbit oral,
900 mg/kg. :

Sodiurn salt: LDs: rat oral, 3 g/kg; mouse oral,
4.g/kg; ip., 2602 mg/kg; s.c., 3 g/kg; iv.,

645 mg/kg; LDLo: man oral, 1 ghkg; dog iv.,
2 g/kg; rabbit oral, 8 gkg; i.v., 1100 mg/kg;
guinea pig, 2160 mgrke; i.v., 300 mg/kg.

Hydrochloride, chloride,

Nete: ‘Hyclate’ is a contracted term used for the
hydrochioride hemiethanolate hemihydrate of
doxycycline.

No examples are shown hiere, since almost helf

of alf salts of basic drug substances are
fydrochlorides or chlorides.

Because of the easy availability and for
physiological tolerability, the hydrochlorides and_ .
chlorides have been by far the most frequent choice
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for salis of basic drugs; 650 out of 1346 salis me
hydrochlorides. Hydrochloride salte of the drogs
frequently exhibit fess than desizable sobubility in
gastric and other physiclogical fluids becauss of
the abundance of chioride jon in such media (27}
[18] due to the law of mass action (se called
“common-ion effect’).

{(#)1-Lactic Acd, (1)-pL-Lactic Acid

Safery, Toxicotogy

Salt
Use ard Examples

Remerks

C3H{Os, i, 50.08

336 (A)(25°0)

#)r:mp. 53°C

{£)-oL: mp. 16.8°C

Supplied a5 2q. solution in various concentrations,
up to ca. $6%.

" Acid: LDgy: rat oral, 3543 mgfkg: mouse oral,

4875 mgikg; rabbit skin, >2 g/ke; guinea pip oral,
1810 mg/leg; LDLo: rabbit oral, 5 g/kg. : :
Sodium sals: LDy, 18t ip., 2 M:g v, >lekg ——
_ mouse iy, 2190mgfkg

‘L-Posassiun salt: LDsy. vat iv., 299m,,/kg‘

-mouse i.v., 245 mgfkg.

Calcium sals (2:1): LDLo: mouse iv., 140 mgfp.
Magnesium selt (2:1): LDLo: wouse iv., 45 mefig,

Lactate

Amoxicillin, ethacridire, hal

preaylamine, trimethoprim.

1. Otherwise spatingly soluble and wesk bases
cmxldberhssolmdbymemsoﬂwmcsmdm

2. Aq. lactic acid solutions contzin varying

of lactoyliactic and higher p

acids as intermolecular esters of lactic acid. The
quantities depend on the conventration md gz of
the solution. Ag. sobutions as'weak as 6.5 wi-%
will coptain ca. 0.2 wi-% lectoyllactic acid; aa
88 wt-% solution contains oz, §0% fres lackc
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Maleic Acid
{Z)-Butenedivic acid
H.

X

H” ToooH CH,04, M, 11607

K, 1) 192 (A) (B 6234)

Propeies ~ Mp. 131°C
Solubility (H,0, g/100 g solution {temp. [PChH):
28.2 {0), 34.6 (10), 41.1(20), 44.3 (25), 47.5 (30},
54.1 (40), 64.0 £50), 73.9 (80).

Safety, Toxicology Acid: LDy mouse oral, 2400 mg/kg; rat oval,

708 mglkg.

Disodisen sait: LDy tat oral, 3380 mg/kg.

Sodizm solt: LDy Lp., 600 mg/kg; TDLo: T2t ouid,

9 g/kg ia 30 days.

In 2 drog-maleate stady @ dogs, acute tubular

necrosis couwld be traced back to the maleate racisty

csnmpondmg 10 Mm&b‘rmd—(smm

Ma}eatz

COOH

proti
t(mohﬂ icimebatine, trimipramine.
‘Rensada 1. May poetially isomerize to famaric acid.

2. in 2 sovoat seport [23] maleic acid could be’
_mwﬁemspmnﬁbh&xxwmmhxhrmm
dogs afier a single pezoral dose of a et
sibstance supplied a5 g maleate (pravadeline
maleate) comespending t0 2 dose of $ mgfg
meleic soid.

(Dl Adid

. aH
,\}/m
Ee o

| Gl 0, 1, 13009

N
¥
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PHARMACEUTICAL SALTS:

Safety, Toxicology

Salt

Solubility: sparingly soluble in H,O (/100 g
solution (temp. [°CD)): 2.72 (0), 4.32 (10), 6.45 (20),
7.46 (25}, 9.57 (30), 13.95 (40}, 26.38 (60),
41.45 (80).
Acid: LDsg: rat oral, 2260 mg/kg; mouse ip.,
2702 mg/kg; i.v., 1400 mg/kg.
Disodium salt: LDsg: mouse i.v., 4500 mg/kg.
Monrosodium salt: LDsq: rat oral, >8 g/kg;
LDLo: cat iv., 2 g/kg; guinea pig im., 3 g/kg.

i hyd i acid inate

dil, | I henicol. cibenzoli

deanol, doxylamine, ergotamine, loxapine,

metoprolol, oxaflumazine, sumatriptan; ReP.

Safety, Toxicalogy
Salr
) Examples

H,0,S, M, 98.08

m-3@  @192@) .
Colotless, odorless, highly hygroscopic liquid,
d=1.83, bp. ~290°C. PR o
Supplied as aq. solution in various concentrations
up to ~98%. X

Miscible with H,O and EtOH with generation of heat.
LDy rat oral, 2140 mg/kg. |
Sulfate; hydrogensulfate.

A q e

P Py 3
atropine, y s

cyclomcthyc:ine, d‘ebrisoquinc, dﬂaekzci;x,
dihydralazine, dibydrostrepiomycin, ephedtine,

gentamicin, gt




