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Domicilio: Bogota, D.C. .
Numero: 79'152.473 de Usaquén

TP 44855

FUNDAMENTOS DE LA OPOSICION:
Causal: Incumplimiento de requisitos de patentabilidad (Titulo 1l, Capitulo |, Decisién 486 de 2000). Se violan los
articulos 14, 16 (las patentes de invencidn deben ser nuevas, tener nivel inventivo y ser suceptibles de aplicacién industrial) y

18 (una invencién tiene nivel inventivo si no es obvia para una persona versada en la materia).

Justificacion: VER ANEXO




@ Anexos:

Comprobante de pago de la tasa
Poderes, si fuere el caso

Pruebas de los fundamentos de la oposicion
Certificado de existencia y representacion legal de las partes, cuando sean personas juridicas

Documentos que acrediten el legitimo interés, si fuere el caso
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Copia de la oposicion para el traslado al solicitante.
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B O G A D O S
Senor
SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.
REF: EXPEDIENTE 06-111-944

TiTULO SOLICITADO: “PROCESO PARA PREPARAR BISULFATO DE
ATAZANAVIR Y NUEVAS FORMAS”

PUBLICACION: Gaceta 583 de 18-12-2007, namero de publicacién
817.
PRIORIDAD: US 60/568,043 de 04/05/2004; US 60/607,533 de

07/09/2004; US 11/119,558 de 02/05/2005

SOLICITANTE: BRISTOL MYERS SQUIBB COMPANY
APODERADO: JUAN PABLO CADENA SARMIENTO
TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al

pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de }d

sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.Af en
ejercicio de lo dispuesto por el articulo 42 de la Decisién 486 de 2000, muy

respetuosamente me permito formular la siguiente

. PETICION

Negar el beneficio patentario a la solicitud contenida en el expediente 06-111-944,
por no cumplir con los requisitos de patentabilidad a que se refieren los articulos
14 y 18 de la Decisiéon 486 de la Comunidad Andina de Naciones, con base en los

fundamentos de hecho y de derecho que me permito exponer a continuacion.

Carrera 17 No. 88-23 Of. 205 Tels.: +57 1 655 7795, +57 1 621 2631, Fax: +57 1 621 2542

info@reyes-abogados.com - www.reyes-abogados.com - Bogotd, Colombia.
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wherein e radicsls sre as Selined.

Salts are gspecially the pharmaceunically scceptable salts
of covopounsds of forrmuda 1.

Such salts are formed, fov example, by compounds of
formmba 1 having a basic R ~CH,-carrying mitrogon atom as
acid addition salts, preferably with inorganic acds, lor
example hvdeobalic peid, such ag hvdrochlorie scid, salfiric
acid or phosphoric acid, or with strong organic sulfonic,
sulfo or phosphoric sckds or N-substitored sulfsmic eids
{preferably: pka<l), Other salls may be present when basic
erowyelyl cadicals, such as pyridyl, are present i Ry
Those sals includes especially acid addition salts with
aeganic or morganic acids, especially the pharmaceutically
asceptable salis, Suitable inorpanic acids are, for example, ()

En la columna 30, revela:

I'he compounds of formuls 1, including their salls, may
also be obtained in the form of hydrates, or their crystals
may include, for example, the solvent used for orystallisa-
tion.

Si bien es cierto no se hace mencién especifica de la sal Bisulfato, ni del cristal
A de Bisulfato de Atazanavir, no es menos que este compuesto forma una
gran cantidad de sales con acidos inorganicos como el acido sulfarico o acidos
organicos, adicionalmente, se observa que los compuestos mencionados en la
anterioridad son capaces de estar en forma de hidratos o en forma de
cristales, lo que evidentemente demuestra que, la solicitud en tramite carece
de nivel inventivo, ya que, una persona medianamente versada en la materia
estd en capacidad de generar la sal Bisulfato o cualquier otra que permita
mejorar las caracteristicas de solubilidad del Atazanavir o de cualquier otro
farmaco y la forma mas adecuada del mismo, ya sea forma cristalina,
polimorfa, amorfa, etc.

b) La patente americana US 6,087,383 de titulo “BISULFATE SAL OF HIV
PROTEASE INHIBITOR” y publicada el 11 de julio de 2000, revela la sal



cristalina de Bisulfato del compuesto de formula (ll), el cual corresponde a
Atazanavir y que tiene una inesperada alta solubilidad/tasa de disolucion y es

biodisponible por via oral con respecto a su forma base:
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Como vemos, lo anterior demuestra claramente que, la sal de Bisulfato de
Atazanavir pertenece al estado del arte; ahora bien, en lo que respecta a que
la sal esta forma cristalina debemos decir que, la misma no es mas que una
caracteristica fisica del compuesto y que, si bien es cierto no se especifica si
es la forma A o la configuracion C, no es menos la clara y previa existencia de
formas cristalinas de la sal Bisulfato de Atazanavir, quedando demostrada una

vez mas la ausencia de nivel inventivo de la solicitud en tramite.

En cuanto al proceso en si, si bien es cierto ain no hemos encontrado una
anterioridad que revele 1o mismo, no lo es menos que tanto el proceso de la US
6,087,383 y el revelado en la solicitud colombiana permiten la obtencién de los
mismos compuestos (Bisulfato de Atazanavir), sin que el proceso reivindicado
demuestra ventajas técnicas significativas frente al arte anterior, ni lleve a obtener
un principio activo mejorado o distinto al conocido, circunstancia que compromete

el nivel inventivo de la solicitud.



Por lo expuesto anteriormente reitero la peticion de declarar fundada la presente
oposicién, de negar en consecuencia el privilegio solicitado, y de ordenar el

archivo del expediente respectivo.

IV. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo I, articulos 14 y 18 (Requisitos de
Patentabilidad), el articulo 30 (Reivindicaciones) y el articulo 42 (Oposiciones) de
la Decision 486 de 2000.

V. SOLICITUD DE PLAZO EXTRA PARA SUSTENTAR LA OPOSICION

En desarrolio de lo dispuesto por el articulo 42, inciso 2° de la Decision 486,
solicito comedidamente a su Despacho el plazo adicional de sesenta dias para
sustentar la presente oposicion. Para los anteriores efectos, me permito anexar la

constancia de pago correspondiente.

Vi. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Despacho considere
oficiosamente, en particular de las allegadas por el suscrito a los expedientes

mencionados en este escrito, las siguientes:

» informe Internacional de Blsqueda practicado por la Oficina Europea de
patentes a la solicitud internacional WO 05/108349 publicada el 17 de noviembre
de 2005 y mas especificamente a su aplicacion internacional PCT/US05/15333.

» La patente americana US 5,849,911 titulada “ANTIVIRALLY ACTIVE
HETEROCYCLIC AZAHEXANE DERIVATIVES, publicada el 15-12-1998,

columnasd4, 30, y capitulo reivindicatorio.

» La patente americana US 6,087,383 de titulo “BISULFATE SAL OF HIV
PROTEASE INHIBITOR” y publicada el 11 de julio de 2000.

VII. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito
los siguientes anexos:

AN



Certificados de existencia y representacion legal de Lafrancol S.A.
Poderes para actuar.

Constancia de pago de las tasas de tramitacion de oposicion.

A=

Constancia de pago para sustentar la solicitud de prorroga a que se refiere
el articulo 42, inciso 2° de la Decisidén 486.
5. Copia para correr traslado al solicitante.

6. Las mencionadas en el acapite de pruebas

VIIl. NOTIFICACIONES

El suscrito recibirad notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad. Lafrancol S.A., las recibira en sus oficinas localizadas en la Carrera 1 N°
46-84 de Cali.

Sefior Superintende

JOSE S REYES VILLAMIZAR

C.C.79'152.473 de Usaquén
T.P. 44.655 de C.S.J.
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[57) ABSTRACT

There are described compounds of formula I*,

Y 1
e o~ _— '
R, CH_ _NH N l)L NI
S e Y NNE (":n/ R
) _ 2
Rz

wherein

R, is lower alkoxycarbonyl,

R, is secondary or tertiary lower alkyl or tower alkylthio-
lower alkyl,

R, is pheny! that is unsubstituted or substituted by one or
more lTower alkoxy radicals, or C—Cgeycloalkyl,

R, is phenyl or cyclohexyl each substituted in the
4-position by unsaturated heterocyclyl that is bonded
by way of a ring carbon atom, has from 5 to 8 ring
atoms, coatains from 1 to 4 hetero atoms selected from
nitrogen, oxygen, sulfur, sulfiny! (—80—) and suifo-
ayl (—S0,~—) and is unsubstitated or substituted by
lower alkyl or by phenyl-lower alkyl,

R,, independently of R, has one of the meanings mea-
tioned for R,, and

R,, independently of R,, is lower alkoxycarbonyl,

or salts thereof, provided that at Jeast one salt-forming group
is present.

)

The compounds are inhibitors of relroviral aspartate pro-
tease and can be used, for example, in the treatment of AIDS.
They exbibit cuistanding pharmacodynamic properties.

11 Claims, No Drawings
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(R)y—or (S)-configuration, the ($)-confliguration being espe-
cially preferred in the case of the carbon atoms carrving the
radical R, and/or R in compounds of formula [,
Accordingly, the compounds in question may be in the form
of isomeric mixtures or in the form of pure isomers, pref-
erably in the form of cnantiomerically pure diastereoiso-
mers.

Lower alkoxycarbonyl is prelerably
C —C, alkoxycarbonyl wherein the alkyl radical may be
branchcd or unbranched, and is mpccmlly ulhoxymrbonyl or
methoxycarbonyl.

Secondary or tertiary lower alkyl is cspeually sec-butyl,
tert-butyl or isopropyl.

Lower alkylthio-lower alkyl is especmlly methylthiom-
cthyl.

Phenyl that is unsubstituted or substituted by onc or more
lower alkoxy radicals is especially phenyl that is unsubsti-
tuted or substituted by from one to three lower alkoxy
radicals, especially methoxy. In the case when there are three
methoxy substituents, these are especially in the 2,3,4-
positions of the phenyl ring and in the case when there is one
methoxy substituent, that substituent is especially in the 2-,
3- or, more cspecially, in the 4-position. Unsubstituted
phenyl is preferred.

Cy—Cgeycloalkyl is especially cyclopentyl or, more
especially, cyclobexyl.

As R, phenyl is preferred to cyclohexyl.

In phenyl or cyclohexyl substituted in the 4-position by
unsaturated heterocyclyl that is bonded by way of a ring
carbon atom, has from 5 to 8 ring atoms, contains from 1 to
4 hetero atoms selected from nitrogen, oxygen, sulfur,
sulfiny]l (-——80~—) and sulfonyl (—S0,—) and is unsubsti-
tuted or substituted by lower alkyl or by phenyl-lower alkyl,
the corresponding heterocyclyl has especially the following
meanngs:

Unsaturated heterocyclyl that is bonded by way of a ring
carbon atom, has from 5 to 8 ring atoms, contains from 1 to
4 hetero atoms sclected from nitrogen, oxygen, sulfur,
sulfiny! (—S0~-) and sulfonyl (—S0,—) and is unsubsti-
tuted or substituted by lower alkyl, especially by methyl, or
by phenyl-lower alkyl wherein the lower alkyl radical is
unbranched or branched, especially by 1-methyl-1-
phenylethyl, is especially one of the following radicals
bonded by way of a ring carbon atom: thienyl (=thiophenyl);
oxazolyl; thiazolyl; imidazolyl; 1,4-thiazinyl; triazolyl that
is umsybstituted or, especially, substituted by 1-methyl-1-
phenyl-cthyl or preferably by tert-butyl or especially by
methyl, such as 1-, 2- or 4-(methyl or tert-butyl)triazol-3-yl;
tetrazolyl that is unsubstituted or, especially, substituted by
1-methyl-1-phenylethyl or preferably by lower alkyl, such
as by tert-butyl or especially by methyl, such as 2H-tetrazol-
5-yl substituled by 1-methyl-1-phenyl-ethyl or preferably by
lower alkyl, such as by tert-butyl or especially by methyl, or
1H-tetrazol-5-yl substituted by tert-butyl or especially by
methyl; pyridinyl; pyrazinyl; and pyrimidinyl, more espe-
cially 2- or 3-thienyl (~thiophen-2-yl or thiophen-3-yl);
thiazol-5-yl; thiazol-2-yl; 2H-tetrazol-5-yl that is unsubsti-
tuted or, especially, substituted. in the 2-position by
1-methyl-1-phenyl-ethyl or preferably by tert-butyl or espe-
cially by methyl; 1H-tetrazol-5-yl substituted in the
1-position by methyl; pyridin-2-yl; pyridin.3-yl; pyridin-4-
yL; or pyrazin-2-yl.

R, is preferably phenyl substituted in the 4-position by
unsaturated heterocyclyl that is bonded by way of a ring
carbon atom, has from 5 to 8 ring atoms, contains from 1 to
4 hetero atoms selected from nitrogen, oxygen, sulfur,

sulfinyl (—S50—) and sulfonyl (—50,—) and is unsubsti-
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tnted or substiluted by lower alkylor by phenyl-lower alkyl,
wherein heterocyclyl preferably has the meanings delined
above as being preferred.

‘I'he compounds of formula 1 preferably have the formula

Q Ry (la)
'3 OH ( o
R CH _NH N NH
N Y SN e S
0 : A
‘\ Rs

wherein the radicals are as defined.

Salts are especially the pharmaceutically accepiable salts
of compounds of formula I.

Such salts are formed, for example, by compounds of
formula I having a basic R ,~CH,-carrying nitrogen alom as
acid addition salts, prcferably with inorganic acids, for
example hydrohalic acid, such as hydrochloric acid, sulfuric
acid or phosphoric acid, or with sirong organic sullonic,
sulfo or phosphoric acids or N-substituted sulfamic acids
(preferably: pKa<1). Other salts may be present when basic
heterncyclyl radicals, such as pyridyl, are present in Ry,
Those salts includes especially acid addition salts with
arganic or inorganic acids, especially the pharmaceutically
acceptable salts. Suitable inorganic acids are, for example,
bydrohalic acids, such as hydrochloric acid, sulfuric acid
and phosphoric acid. Suitable organic acids are, for example,
carboxylic, phosphonic. sulfonic or sulfamic acids, for
example acetic acid, propionic acid, octanoic acid, decanoic
acid, dodecanoic acid, glycolic acid, lactic acid,
2-hydroxybutyric acid, glhuiconic acid, glucosemonocarboxy-
lic acid, fumaric acid, succinic acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, malic acid, tartaric acid,
citric acid, glucaric acid, galactaric acid, amino acids, such
as glutamic acid, aspartic acid, N-methylglycine, acetylami-
noacetic acid, N-acetylasparagine or N-acetylcysieine, pyru-
vic acid, acetoacetic acid, phosphoserine, 2- or
3-glycerophosphoric acid, glucose-6-phosphoric acid,
glucose-1-phosphoric acid, fructose-1,6-bisphosphoric acid,
maleic acid, hvdroxymaleic acid, methylmaleic acid, ¢yclo-
bexanecarboxylic acid, adamantanecarboxylic acid, benzoic
acid, salicylic acid, 1- or 3-hydroxynaphthyl-2-carboxylic
acid, 3,4,5-trimethoxybenzoic acid, 2-phenoxybenzoic acid,
2-acetoxybenzoic acid, 4-aminosalicylic acid, phthalic acid,
phenylacetic acid, mandelic acid, cinnamic acid, glucuronic
acid, galacturonic acid, methanesulfonic or ethanesulfonic
acid, 2-hydroxyethanesnlfonic acid, ethape-1,2-disulfonic
acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 1,5-
naphthalenedisulfonic acid , 2-, 3- or
4-methylbenzenesulfonic acid, methylsulfuric acid, cthyl-
sulfuric acid, dodceylsulfuric acid, N-cyclohexylsulfamic

acid, N-methyl-, N-ethyl- or N-propyl-sulfamic acid, or.

other arpanic protonic acids, such as ascorbic acid.

When negatively charged radicals are present, such as
tetrazolyl in R, salts may also be formed with bases, e.g.
metal or ammouium salts, such as alkali metal or alkaline

" earth metal salts, e.g. sodium, potassium, magnesium or

60
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calcium salts or ammonium salts with ammonia or suitable
organic amines, such as tertiary monoamines, e.g. tricthy-
lamine or tri(2-hydroxyethyl)-amine, or heterocyclic bases
¢.g. N-ethyl-piperidine or N,N'-dimethylpiperazine.

For the purposes of isolation or purification it is also
possible 1o use pharmaceutically uasuitable salts, for
example picrates or perchlorates. Only the pharmaceutically
acceptable salts or the free compounds (optionally in the
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such as dimethyllormamide, at preferred lemperatures ol
from —10° to 40° C., especially from 0° to about 30° C.

Tn 2 compound of formula I whercin R, is 4-(1- or
2-pheayl-lower alkyl, such as 1- or 2-(l-methy]-1-
phenylethyD-tetrazol-5-yphenyl, the phenyl-lower alkyl
radical (preferably 1-methyl-L-phenylethyl) can be removed
by treatment with a strong mineral acid, such as sulfuric
acid, in ayueous solution, preferably at temperatures of from
-20° to 30° (., for example at 0° C.

General Process Conditions

All the process steps given in this text can be carried owt
under reaction conditions known per se, but preferably
under those specifically mentioned, in the absence or usually
in the presence of solvents or diluents, preferably those
solveats or diluents that are inert towards the reagents used
and are solvents therefor, in the absence or presence of
catalysts, condensation agents or neutralising ageats, for
example ion exchangers, such as cation exchangers, for
example in the H* form, depending upon the nature of the
reaction and/or the reactants at reduced, normal or ¢levated
temperature, for example in a temperature range of from
approximately —100° to approximately 190° C., preferably
from approximately —-80° to approximately 150° C., for
example from -80° to -60° C., at room lemperature, at from
~20° to 40° C. or al the boiling point of the solvent used,
under atmospheric pressure or in a closed vessel, optionally
under pressure, and/or in an inert atmosphere, for example
under an argon of nitrogen atmosphere.

Tn the case of all starting materials and intermediates, salts
may be present when salt-forming groups are present. Salts
may also be present during the reaction of such compounds,
provided that the reaction will not be affected.

In all reaction sleps, any isomeric mixiures that are

formed can be separated into the individual isomers, for
example diastereoisomers or enanmtiomers, or into any
desired mixtures of isomers, for example racemates or
diastereoisomeric mixtures, for example analogously to the
methods described under the heading “Additional process
steps”.

In certain cases, for example in the case of hydrogenation,
it is possible to carry out stereo-selective reactions so that,
for example, individual isomers may be obtained more
easily. ’

The solvents from which those suitable for a particular
reaction can be selected include, for example, water, esters,
such as lower alkyl-lower alkanoates, for example diethyl
acetate, ethers, such as aliphatic ethers, for example diethyl
ether, or cyclic ethers, for example tetrahydrofuran, liquid
aromatic hydrocarbons, such as benzene or toluene,
alcohols, such as methanol, ethanol or 1- or 2-propanol,
nitrites, such as acetonitrile, halogenated hydrocarbons, such
as methylene chloride, acid amides, such as
dimcthylformamide, bascs, such as heterocyclic nitrogen
bases, for example pyridine, carboxylic acid anhydrides,
such as lower alkanoie acid anhydrides, for example acetic
anbydride, cyclic, linear or branched hydrocarbons, such as
cyclohexane, hexane or isopentane, or mixtures of those
solvents, for example aqueous solutions, unless the descrip-
tion of the processes indicates otherwise. Such solvent
mixtures can also be used in working-up, for example by
chromatography or partitioning.

The invention relates also to those forms of the process in
which 2 compound obtainable as intermediate at any stage is
used as starting material and the remaining steps are carried
out or the process is interrupted al any stage or a starling
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material is formed under the reaction conditions or is used
in the form of a reactive dertvative or sait, or a compound
obtainahle in accordance with the process of the invention is
proctuced under the process conditions and further processed
in sitw, if being prelerable to use those starting materials
which result in the compounds described above as heing
preferred, especially those described as being especially
preferred, more especially preferred and/or very especially
preferred.

The preparation of compounds of formula I is preferably
carried out analogously to the processes and process steps
given in the Examples.

The compounds of formula I, including their salts, may
also be obtained in the form of hydraies, ur their crystals
may include, for cxample, the solvent used for crystallisa-
ton.

Pharmaceutical Compositions

"The invention relates also to pharmaceutical compositions
comprising compounds of formula I*, which means espe-
cially a compound of the formula I, and most especially of
formula Ja.

The pharmacologically acceptable compounds of the
present invention may be used, for example, in the prepa-
ration of pharmaceutical compositions that comprisc an
effective amount of the active ingredient together or in
admixture with a signilicant amoum of inorganic or organic,
solid or liquid, pharmaccutically acceptable carriers.

The invention relates also to a pharmaceutical composi-
tion suitable for administration o a warm-blooded animal,
especially a human being, for the teeatment or prevention of
a discase that is responsive to inhibition of a retroviral
protease, especially a retroviral aspartate protease, such as
HIV-1 or HIV-II gag protease, for example a retroviral
disease, such as AIDS or its preliminary stages, comprising
a compound of formula J*, or a pharmaceutically accepiable
salt thereof, in an amount effective in the inhibition of the
retroviral protease, together with at least one pharmaceuti-
cally acceptable carrier.

The pharmaceutical compositions according o the inven-
tion arc compositions for cnteral, such as nasal, rectal or
oral, or parenteral, such as intramuscular or intravenous,
administration to warni-blooded animals (human beings amd
animals) that comprise an effective dose of the pharmaco-
logical active ingredient alone or together with a significant
amount of a pharmaceutically acceptable carrier. The dose of
the active ingredient depends on the species of warm-
blooded animal, body weight, age and individual conditioo,
individual pharmacokinctic data, the discase tc§ be treated
and the mode of administration. )

The invention relates also to a method of treating diseascs
caused by viruses, especially by retroviruses, especially
AIDS or its preliminary stages, wherein a therapeutically
effective amount of a compound of formula I* or a phar-
maceutically acceptable salt thereof is administered in a
dose that is eftective in the treatment of said disease espe-
cially 10 a warm-blooded animal, for example a human
being, who on account of one of the mentioned diseases,
especially AIDS or its preliminary stages, requires such
treatment. The preferred dose to be administered to warm-
blooded animals, for example human beings of approxi-
mafely 70 kg body weight, is from approximately 3 mg to
approximately 3 g, preferably from approximately 10 mg o
approximately 1.5 g, for example approximately from 50 mg
10 1000 me per person per day, divided preferably into L to
3 single doses which may, for example, be of the same size.
Usually, children receive half of the adult dose.
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Jactic acid (909), Celluliose-HP-M-603, silica gel (Avrosil
200y and deionised water (2 g).
txample 66
Formulation as solution (11
The formulation comprises 18.4 myg of the title compound
from Example 46 as active mgredient, 5 mg of Cellulose-
HPM-603, 40 mg of N-melthylpyrrolidone and double-
distilled water ad 1 mL
Example 67
Amalogously to one of the afore-mentioned processes, there
are prepared:
A) 1{4-(pyridin-2-yl)phenyl}-4(R)-hydroxy-5(8)-2,5-bis
[N-(N-mcthoxycarbonyl-(L)-tert-leucyl)amina]-6-
phenyl-2-azahexanc;

1
B) 1{4-(pyridin-2-yl)phenyl]-4(R)-hydroxy-5(R)-2,5-bis

[N-(N-methoxycarhonyl-(I.)-tert-leucylamino]-6-
phenyl-2-azahexane;

C) 1-[4-(pyridin-2-yl)phenyl]-4($)-hydroxy-5(5)-2{N-(N-
methoxycarbonyl-(L)-tert-feucyl)-amino-5-[N-(N-
methoxycarbonyl-(D)-tert-leucyl)amino }-6-phenyl)-2-
azahexane; or

D) 1-{4-(pyridin-2-yDphenyl]-4(S)-hydroxy-5(8)-2-{N-(N-
methoxycarbonyl-(D)-tert-leucyl)-aminol-5-[N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino]-6-phenyl-2-
azahexane.

What is claimed is:
1. A compound of the formula [*,

R
Ry OH K
' PRt

Ry CH WH N NH
~wE ~ SSNH (!".H/ ™Rg
[¢]
Rs
R3

wherein

R, is lower alkoxycarbonyl,

R, is secondary or tertiary lower alkyl or lower alkylthio-
lower alkyl,

R, is phenyl that is unsubstituted or substituted by one or
more lower alkoxy radicals, or

Cy—Creycloalkyl,

R, i1s phenyl or cyclohexyl each substituted in the
d-position by unsaturated heterocycelyl that is bonded
by way of a ring carbon atom, has from 5 to 8 ring
atoms, contains from 1 to 4 hetero atoms selected from
nitrogen, oxygen, sulfur, sulfinyl and sulfonyl and is
unsubstituted or substituted by lower alkyl or by
phenyi-lower alkyl,

R, independently of R,, has one of the meanings men-
tioned for R, and

R, independently of R,, is lower alkoxycarbonyl,

or a salt thereof.
2. A compound according (o claim 1 of formula la,

)

R R. {Ta)
"t \r“V\/ P
E 'y
Rs
Rx

wherein the radicals are as defined in claim 1, or a salt
thereof,

3. A compound of formula Ia according to claim 2,
wherein

86

R, is lower atkoxycarbonyl,

R, is isopropyl, scc-butyl or tert-butyl,

R, is pheayl or cyclohexyl,

R, is phenyl substituted in the 4-position by one of the

3 following radicals bonded by way of a ring carbon
atom: thienvl; oxazolyl; thiazolyl; imidazolyl; 1,4-
thiazinyl; triazolyl that is unsubstituted or substituted
by -1-methyl-1-phenyl-ethyl, tert-butyl or by methyl;

0 tetrazolyl that is unsubstituted or substituted by

l-methyl-1-phenyl-cthyl, tert-butyl or by methyl;

pyridinyl; pyrazinyl; and pyrimidinyl;

R is isopropyl, sec-butyl, tert-butyl or methylthiomethyl,
ancl

R, is lower alkoxycarbonyl,

or a salt thereof.

4. A compound of formula Ia according to ¢laim 2,

whercin

R, is methoxycarbonyl or ethoxycarbonyl,

a9 R, is isopropyl, sec-butyl or tert-butyl,

R, is phenyl,

R, is phenyl substituted in the 4-position of the phenyl
ring by 2- or 3-thienyl; thiazol-5-yl; thiazol-2-yl;
AT-etrazol-5-y1 that is unsubstituted or substituted in

25 the 2-position by 1-methyl-1-phenyl-ethyl, tert-butyl or
by methyl; 1H-tetrazol-5-yl substituted in the
1-position by methyl; pyridin-2-yl; pyridin-3-yl;
pyridin-4-yl; or by pyrazin-2-yl;

R, is isopropyl, sec-butyl, tert-butyl or methylthiomethyl;

30 and
R, is methoxycarbonyl or ethoxycarbonyl;

with the proviso that at least one of the two radicals R, and

R, is tert-buryl, provided that R, is phenyl substituted in the

4-position of the phenyl ring by 2- or 3-thienyl; thiazol-5-yl;

5 thiazol-2-yl; 2H-tetrazol-5-yl that is unsubstituted or substi-

tited in the 2-position by 1-methyl-1-phenyl-ethyl, tert-

butyl or by methyl; 11l-tetrazol-5-yl substituted in the
1-position by methyl; pyridin-3-yl; pyridin-4-yl; or by
pyrazin-2-yl;

40 or a salt thereof.

5. A compound of formula Ia according t¢ claim 2,

wherein

R, is methoxycarbonyl or ethoxycarbonyl,

. R, is isopropyl, scc-butyl or tert-butyl,

R; is phenyl,

R, is 4-(thiazol-2-yl)-phenyl, 4-(thiazol-5-yl)-phenyl,
4-(pyridin-2-yl)-phenyl or 4-(2-methyl-tetrazol-5-yl)-
phenyl;

R; is isopropyl, scc-butyl, wert-butyl or mcthyltblomcthyl
and

R, is methoxycarbonyl or ethoxycarbonyl;

or a pharmaceutically acceptable sall thereof.

6. A compound of formula Ia according to claim 2,

55 selected from the following compounds:
1-[4-(thiazol-5-yl)-phenyl]-4(8)-hydroxy-2-N~(N-
methoxycartionyl-(L)-valyl)amino-5(8)-N-(N-
methoxycarbonylL)-tert-leucyl)amino-6-phenyl-2-
azahexare;

0  1-[4-(thiazol-5-y1)-phenyli]-4(S)-hydroxy-2-N.(N-
mcthoxycarbonyl-(L)-iso-leucyl)amino-5(8)-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-6-phenyl-2-
azahexane;
1-[4-(thiazol-5-yl)-phenyl]-4(8)-hydroxy-2-N-(N-

65 methoxycartonyl-(1.)-S-methyleysteinyl)-amino-5(8)-

N-(N-methoxycarbonyl-(L)-tert-leucyl)amino-6-

phenyl-2-azahexane,

o

45

50
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1-[4-(thiazol-5-yl)-phenyl]-4(S)-hydroxy-2-N-(N-
cthoxycarboiyl-(L)-valyl)amino-5(S)-N-(N-
methoxycarbonyl-(L.)-tert-leucyl)amino-6-phenyl-2-
azahexane;
1-{4-(thiazol-5-yl)-phenyl]-4(8)-hydroxy-2-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-5(8)-N-(N-
methoxycarbonyl-(L)-valyl)amino-6-phenyl-2-
azahexane;
1-[4-(thiazol-5-yl)-phenyl]-4(8)-hydroxy-2-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-5(S)-N-(N-
methoxycarbonyl-(L)-iso-leucyl)amino-6-phenyl-2-
azahexane;
1{4-(thiazol-2-yl)-phenyl]-4(8)-hydroxy-5(5)-2,5-bis-
[N~(N-methoxycarbonyl-(L)-tert-leucyl)-amino}-6-
phenyl-2-azahexane; :
1-[4-(thiazol-2-yl)-phenyl]-4(S)-hydroxy-2-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-5(S)-N-(N-
methoxycarbonyl-(L)-valyl)amino-6-phenyl-2-
azahexane;
1-[4-(thiazol-2-yl)-phenyl]-4(S)-hydroxy-2-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-5(S)-N-(N-
methoxycarbonyl-(L)-iso-leucyl)amino-6-phenyl-2-
azahexane;
1-[4-(pyridin-2-yl)-phenyl]-4(S)-hydroxy-5(S)-2,5-bis-
[N-(N-methoxycarbonyl-(L)-valyl)amino]-6-phenyl-2-
azahexane; .
1-{4-(pyridin-2-y!)-phenyl]-4(8)-hydroxy-2-N-(N-
methoxycarbonyl-(L)-valyl)amino-5(8)-N-(N-
methoxycarbonyl-(L)-tert-leucyl)amino-6-phenyl-2-
azahexane; and

10

25

x5
88

1-[4-(pyridin-2-y1)-phenyl]-4(S)-hydroxy-2-N-(N-

methoxycarbonyl-(L)-tert-leucyl)amino-3(S)-N-(N-

methoxycarbonyl-(L.)-valyl)amino-6-phenyl-2-
azahexane;

or in each case a pharmaceutically acceptable salt thereof.

7. Acompound of formula la according to claim 2 named
1-[4-(thiazol-5-yl)-pheayl}-4(S)-hydroxy-5(8)-2,5-bis-[N-
(N-methoxycarbonyl-(L)-tert-leucyl)-amino]-6-phenyl-2-
azahexane, or a salt thereof.

8. A compound of formula Ia according to claim 2 named
1{4-(2-methyl-2H-tetrazol-5-y1)-phenyl]-4(8)-hydroxy-5
(8)-2,5-bis-[N-(N-methoxycarbonyl-(L)-tert-leucyl)amino]-
6-phenyl-2-azahexane, or a salt thereof,

9. A compound of formula [a according to claim 2 named
1-[4-(pyridin-2-y])-phenyl]-4(S)-hydroxy-5(S)-2,5-bis-[N-
(N-methoxycarbonyl-(L)-tert-lucyl)-amino}-6-phenyl-2-
azahexane, or a salt thercof.

10. A pharmaceutical composition suitable for adminis-
tration to a warm-blooded animal for the treatment of AIDS
or its prelirinary stages, comprising a compound of formula
I* according to claim 1, or a pharmaceutically acceptable
salt thereof, together with at least one pharmaceutically
acceptable carrier.

11. A method for the treatment of AIDS or its preliminary
stages, wherein a therapeutically effective amount of a
compound of formula I* according 1o claim 1, or a phar-
maceutically acceptable salt thereof, is administered to a
human, who on account of said disease requires such
treatment, in a dose that is effective in the treatment of said
discase.
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1
BISULFATE SALT OF HIV PROTEASE
INHIBITOR

This application claims priority from Provisional Appli-
cation 00/071,968 filed Jan. 20, 1998.

BACKGROUND OF THE INVENTION

1. Ficld of the Invention

The present invention provides the novel crystalline bisul-
fate salt of the azapeptide HIV protease inhibitor of the
formula

(o]
)k H\)\/
N.
H3CO N
38
O

which exhibits unexpectedly superior aqueous solubility/
dissolution behavior compared (o other salts, and signifi-
cantly improved oral bioavailability in animals compared to
the free base. The bisulfate salt is thus useful for pharma-
centical dosage forms of the above-indicated protease
inhibitor, particularly oral dosage forms.

2. Background Art

Published PCT patent application WO 97/40029 discloses
a series of azapeptide HIV protease inhibitors reported to
have a high degree of inhibitory activity against the HIV
virus. One of the agents included within the scope of WO
97/40029 is the compound having the structural formula

L

2z

\)\/ Ny \n/OCHS
H H
o] '@ (o}

and the chemical name [35-(3RY, 8'R*, ¥R*, 12R*)]-3,12-
bis(1,1-dimethylethyl)-8-hydroxy-4,11-dioxo-9-
(phenylmethyl)-6-[[ 4-(2-pyridinyl)phenylmethyl}-2,5,6,10,
13-pentaazalctradecanedioic]  acid, dimethyl ester and is
under evaluation as a possible second generation H1V pro-
tease inhibitor.

WO 67/40029 discloses the free base form of azapeptide
derivatives such as compound ] and also various pharma-
ceutically acceptable acid addition salts. While several
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organic and inorganic acids are mentioned as possible salt-

2 :
lorming agents, including sulluric acid, there is no mentiong
of the particular bisulfate salt which is the subject of the
present application.

SUMMARY OF THE INVENTION

‘The present invention provides the bisulfate salt of com-
pound [ ahove having the structural formula

o
o

O

HaCO N

zm
nunu:

C

I

Q
H
/N\ N OCH;"H504
N
Ay
Q

DETAILED DESCRIPTION OF THE
INVENTION

Compound [ as disclosed above is a weak organic base
with an aqueous solubility of less than 1 gg/mL at 24+3° C.
The crystalline free base form as a suspension in water or 0il
has poor oral bioavailabilily in animals, probably because of
its extremely low solubility in these vehicles.

For development of pharmaccutical formulations, particu-
larly oral dosage forms, the active ingredient must have
sufficient oral bioavailability. Since the free base form of
compound 1 did not possess such bioavailability, acid addi-
tion salts were explored by the present inventors. A number
of commonly used acid addition salts su;ch as the
hydrochloride, benzenesulfonate, methanesulfonate,
p-toluenesulfonate, phosphate, nitrate, 1,2-
ethanedisulfonate, iscthionate and sulfate were evaluated, in
addition to the bisulfate salt of the present invention. All of
these salis in their crystalline form exhibited lower aqueous
solubility (1-3 mg/mL or less at 24x3° C.) than the bisulfate
which had a solubility under the same conditions of approxi-
mately 4-5 mg/ml.

Solid state trans{ormation was observed when the other
acid addition salts mentioncd above were suspended in
water, probably dué¢ to their dissociation to form the free
base. In the majority of cases, this tansformation was
accompanied by gel formation. Unlike the other salts men-
tioned above, the extra proton of the bisulfate salt prevents
the conversion to the free base which, as mentioned above,
is very insoluble in water and has poor oral bioavailability.
The unusual solubility behavior of the bisulfate salt in water
is further elaborated in the following.
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In general, conversion of salts to the unionized form or
vice versa can be cxplained on the basis of pH-solubility
theory. The solubility of the free base in water was deter-
mined as a function of pH at 2423° C. and is shown below.
The pH at which the compound exhibits the highest solu-
bility is referred to as pH,,,, and was found to be approxi-
mately 1.2. It has been reported in the literature that at
pH>pH . of a weakly basic organic compound, the equi-
librium solid phase in an aqucous suspension of the com-
pound is the free base. At pH<pH,_,. the equilibrium solid
converts to the corresponding salt form. The term “equilib-
rium solid phase” refers to the undissolved or excess solid in
a suspension of the compound in water after sufficient
equilibration time. When a salt of a weak base is equilibrated
in water in an amount exceeding its solubility limit (ie., a
suspension of the salt in water), the resulting pH of the
suspension may fall on either side of the pH,,,. depending
on the strength of the acid among other factors. When the
resulting pH is greater than the pH,, .. the suspended solid
converts to the free base.

Studies conducted with methane sulfonate and hydrochlo-
ride salts, in particular, of the free base confirmed the above
described general findings reported in the literature.
Amounts in excess of the solubility of these salts were
equilibrated in water at 2423° C. for at least 24 hours. The
pH of the suspensions after equilibration was 2.1+0.1 which
is greater than the pH,, .. The undissolved solids from these
- suspensions were isolated, air-dried, and characterized. By
thermal and clemental analysis the undissolved solids from
these suspensions were identified as the free base. This
behavior was expected based on the pH-solubility profile
shown in FIG. 1 and the studies reported in the literature.

When an excess amount of the bisulfate salt was equili-
brated in water a modification occurred in the solid phase in
equilibrium with solution. However, the undissolved solid
phase after equilibration was not the free base, although the
pH (1.9+0.2) of the suspension was greater than the pH,
and comparable to the pH of the suspensions of methane
sulfonate and hydrochloride salts described above. The solid
phase after at least 24 hours of equilibration was identified
by elemental analysis as a hydrated form of 2:1 salt of the
free base form and sulfuric acid (referred to as the sulfate
salt). This behavior of the bisulfate salt is unexpected based
on pH-solubility theory.

When an excess amount of the sulfate salt, in turn, was
equilibrated in water a modification occured in the solid
phase in equilibrium with solution. The undissolved solid
from this suspension was isolated, air-dried, and character-
ized. Thermal and elemental analysis of this undissolved
solid phase was similar to that of the free base altbough the
conversion of the sulfate sall to the free base was not as
definitive as that of the methane sulfonate and hydrochloride
salts. From a pharmaccutical point of view the propensity of
salts to convert to the free base in an aqueous environment
is not desirable due to the low oral bioavailability of the free
base. Thus, the bisulfate salt due its unique solubility behav-
ior in water offered unexpecied superiority.

The solubility behavior of the bisulfate salt in water was
also unexpected considering the interaction of compound I
free base and sulfuric acid in water. For example, the free
base exhibited a solubility of less than 1 mg/mL in water at
a pH of ~1.8 adjusted with sulfuric acid, compared to 4-5
mg/mL, solubility of the bisulfate salt in water at comparable
--pH conditions. Based on pH-solubility theory the free base
and the salt are expected to exhibit similar solubility at a
given pH...

The enhanced solubility/dissolution behavior of the bisul-
fate contributes to its improved oral bioavailability in ani-
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mals relative to the free base. The absolute oral bioavail-
ability of the bisulfate salt was found to be approximately
20% in dogs when administered in unformulated solid form
placed in a gelatin capsule. In comparison, the crystalline
free base had minimal oral bioavailability in dogs.

fn addition to optimal solubility, satisfactory physical

stability in the solid-stale is another desirable property of

pharmaceutical salt forms. The term physical stability indi-
cates the ability of the salt form to retain its crystal structure
(including solvents of crystallization, if any) under storage/
stress conditions. Significant changes in the physical nature
of the salt form as indicated by thermal methods such as
differential scanning calorimetry are undesirable, The bisul-
fatc salt exhibited excellent solid-state physical stability
when stored at 40° C./75% relative humidity (RH) for as
long as 9 months as shown in FIG. 2a. Differential scanning
calorimetry revealed no significant changes in the thermal
behavior of the stressed sample of the bisulfate salt com-
pared to that of the unstressed sample (stored at 2-8° C. in
a closed container). The methane sulfonate, hydrochloride,
and the sulfate salts, on the other hand, showed significant
changes in their thermal behavior when stored at 40° C./75%
RY for as little as two weeks as shown in FIGS. 2b, ¢, and
d. While differences in physical stability of salt forms is not
unusual, the propensity of a particular salt to form solvates
(or crystal modifications) and its ability to retain the solvent
of crystallization (the physical stability of crystal
modifications) under storage/stress conditions cannot be
predicted apriori.

FIG. 2a represents Physical stability of the bisulfate salt.
The solid line represents the unstressed material. The dotted
line represents the material stressed at 40° C./75% RH for 9
months.

FIG. 2b represents Physical Stability of the hydrochloride
salt. The solid line represents the unstressed material. The
dotted line represents the material stressed at 40° C./75%
RH for two weeks.

FIG. 2¢ represents Physical stability of the methane
sulfonate salt. The solid line represents the unstressed mate-
rial. The dotted line represents the material stressed at 40°
C./75% RH for two weeks

FIG. 2d represents Physical stability of the sulfate salt.
The solid line represents the unstressed material. The dotted
line represents the material stressed at 40° G./75% RH for
two weeks. :

The bisulfate salt may be prepared by forming a solution
of free base of compound I with sulfuric acid in solvents
such as acetonitrile, isopropanol, ethanol, or acetone and
then isolating the so-produced bisulfate salt.

Because of its high bioavailability as well as its good
crystallinity and stability, the bisulfate salt is very useful in
preparing oral dosage forms of compound 1. The examples
which follow illustrate preparation of representalive oral
formulations.

The bisulfate salt, and formulations thercof, are used as
described in WO §7/40029 for the treatment of diseases
caused by viruses, especially retroviruses such as the HIV
virus,

DESCRIPTION OF SPECIFIC EMBODIMENTS
Example 1
Preparation of Bisulfate Salt from Ethanol

To a 500 mL threc-necked round bottomed flask equipped
with an. overhead stirrer and dropping funnel, 15.013 g
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(0.0213 mole) of free base compound Land 113 mL of 200

proof cthanol were added with stirring. To this suspension,
1.28 mL concentrated sulfuric acid was added dropwise over
90 seconds. After the addition ol swlfuric acid, a clear
amber-colored solution was oblained. The solution was
polish filtered using #1 Whatman filter paper and washed
with 5 ml, of 200 proof ethanol. To this solution was added
58 ml. of heptane and 37.5 mg (0.25 wt %) of seed crystals
of the compound of formula I followed by 55 mL of
additional heptane. The resulting mixture was stirred for 6
hours at 300 rpm. ‘The resulting crystal slurry was filtered
and washed with 50 mL ethanol/heptane (1:1) solution and
dried under vacuum at 60° C. overnight to afford 15.11 g of
the desired crystalline bisulfate salt (88.4 mole % yield)
having formula 11 above.

Characterizing Properties of Bisulfate Salt

Anal. Caled. for C,H;,N,0.1.0 H,80,: C, 56.84; H,
6.78; N, 10.37, 8, 3.99. Found: C, 56.72; H, 6.65; N, 10.41;
S, 3.83. m.p. 195.0°, H,0=0.28% (KI).

Examplc 2

Preparation of Bisulfate Salt from Acetone

5M H.S0, (8.52 mL, 42.6 mM) was added dropwise to
a suspension of the free base compound of formula I (30.0
g., 42.6 aM) in acetone (213 mL) stirred mechanically in a
50° C. oil-bath. A clear solution was obtained almest imme-
diately. 'The solution was seeded with crystals of the free
base compound of formula 11. After two minutes, a precipi-
tate formed which became a paste. The mixture was stirred
at 50° . for one hour, at 25° C. for 30 minutes and at 0° C.
for 2 hours. The solid was filtered and the first filtrate was
used to transfer the remaining material in the flask to the
filtration funnel. The product was washed with acetone, then
heptane, and dried vnder vacuum overnight to give 31.48 g
(corrected yicld 929%) of the bisulfate salt of formula I1, m.p.
198-199° C. dec.

Anal. Caled. CoyHooN,0,.1.0 H,80,.0.2 H,0: C, 56.59;
H, 6.80; N, 10.42; §, 3.98; H,0, 0.45. Yound: C, 56.66; H,
6.78; N, 10.50; S, 4.20; H,0, 0.45 (KF).

Example 3

Preparation of Bisulfate Salt from Isopropanol

Aqueous sulfuric acid (5.0 M, 0.20 mL, 1 mM) was added
to a suspension of the free base compound of formula |
(0.704 g, 1.00 mM) ia isopropanol (4.0 mL) chilled in an
ice-bath. The ice-bath was removed and the mixture stirred
at Toom temperature. The suspension had dissolved after 15
minutes. The solution was seeded with crystals prepared as
in Examples 1 or 2 above and stirred for 5 hours. The solid
was filtered. and the filtrate was used 10 transfer the solid

from the flask 1o the funnel. The product was washed with ~

beptane and dried uader vacuum to give 0.752 g of crystal-
line bisulfate salt of formula T1, yield 90%, m.p. 160-190°
C., dec.

Anal. Calcd. for CyuHyyNy0,.1.0 H,80,.2.0 H,0; C,
54.40; H, 697; N, 10.02; S, 382 H,0, 4.29. Found: C,
54.25; H, 6.73; N, 10.02; S, 3.67; H,0, 4.53 (KF).

The crystals obtained from isopropanol showed a powder
x-ray diffraction pattern different from the crystals obtained
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[ramn acclonitrile, cibanol-heplanc or acelone, They are now
referred to as Type-Il crystals. The Type-I crystals appear to
be an anbydrous/desolvated crystalline material while the
Type-II crystals are a hydrated, hygroscopic crystalline
form.

Example 4

Preparation of Capsule Formulations of Bisulfate
Salt

A. Capsules (30 and 200 mg free base equivalent)

(apsules are provided for oral administration in which the
capsule is a size #0, gray, opaque, hard gclatin capsule
containing the bisulfate salt of formula I formulated as a
wet granulation with lactose, crospovidone and magnesium
slearate.

B. Capsules (100 mg free base equivalent)

Capsules are provided for oral administration in which the
capsule is a size #0, gray, opague, hard gelatin capsule
containing the bisulfate salt of formula I suspended in
Gelucire 44/14. Geluaire 44/14 is a saturated polyglycolized
glyceride consisting of mono-, di- and trglycerides and
mono- and di-faity acid esters of polyethylens glycol. Cap-
sules are prepared by melting Gelucire 44/14 at 45-70° C.
followed by addition of the bisulfate salt with stirring. The
molten mixture is filled into bard gelatin capsules and
allowed to cool and solidify.

We claim:

1. The bisulfate salt having the formula

O
H
- N\ N NYOCHyH-;SO‘;.
i1 .
0

2. A pharmaceutical dosage form comprising the bisulfate
salt of claim 1 and a pharmaceutically acceptable carrier.
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