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PHARMACEUTICAL COMPOSITION

Jechnical Figld

A liquid pharmaceutical composition providing improved oral
bioavailability is disclosed for compounds which are inhibitors of HIV protease.
In particular, the composition is a solution which comprises (a) the HIV protease
inhibitor, (b) a pharmaceutically acceptable organic solvent and , opticnally, (c)
a surfactant. The compaosition can optionally be encapsulated in either hard
gelatin capsules or soft elastic capsules (SEC). ¢ ¢

Background of the Invention

One measure of the potential usefuiness of an oral dosage form of a new
pharmaceutical agent is the bioavaitability observed after oral administration of
the dosage form. Various factors can affect the bioavailability of a drug when
administered orally. These factors include aqueous solubility, drug absorption
throughout the gastrointestinal tract, dosage strengih and first pass effect.
Agueous solubility is one of the most important of these factors. When a drug
has poor agueous solubility, attempts are often made to identify salts or other
derivatives of the drug which have improved aqueous solubility. When a salt or
other derivative of the drug is identified which has good aguecus solubility, it is
generally accepted that an aquecus solution formuiation of this salt or derivative
will provide the optimum cral bioavailability. The bicavailability of the oral
solution formulation of a drug is then generally used as the standard or ideal
bioavailability against which other oral dosage forms are measured.
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For a variety of reasons, such as patient compiiance and taste masking, a
solid dosage form, such as capsules, is usually preferred over a liquid dosage
form. Howaever, oral solid dosage forms of a drug generally provide a lower
bioavailability than aral solutions of the drug. Cne goal of the development of a
suitable capsule dosage form is to obtain a bioavailability of the drug that is as
close as possible to the ideal bioavailability demonstrated by the oral solution
formulation of the drug.

It has recently been determined that HIV protease inhibiting compounds
are usetul for inhibiting HIV protease in vitrg and jn vivo, are useful for inhibiting
HIV (human immunodeficiency virus) infections and are useful for treating AIDS
(acquired immunodeficiency syndrome). HIV protease inhibiting compounds
typically are characterized by having poor oral bioavailability and there is a
continuing need for the development of improved oral dosage forms for HIV
pratease inhibitors which have suitable oral bioavailability, stability and side
effects profiles. ‘

Examples of HIV protease inhibiting compounds include N-{2(R)-
hydroxy-1{S)-indanyl}-2({R)-phenytmethyl-4({S)-hydroxy-5-(1-({4-(3-
pyridyimethy))-2(5)-N'-(t-butylcarboxamido)-piperazinyl})-pentaneamide (i.e.,
indinavir} and related compounds, disclosed in European Patent Application
No. EF541168, published May 12, 1993, and U.S. Patent No. 5,413,999, issued
May 9, 1995 which are both incorporated herein by reference;
N-tert-butyl-decahydro-2-[2(R)-hydroxy-4-phenyl-3(S)-{{N-(2-quinolylcarbanyl)-
L-asparaginyljaminojbutylj-(4a8,8a8})-isoquincline-3(S)-carboxamide (i.e.,
saguinavir) and related compounds, disclosed in U.S. Patent No. 5,196,438,
issued March 23, 1993, which is incorporated herein by reference;
5(S)-Boc-amino-4(S)-hydroxy-6-phenyl-2{R}-phenylmethylhexanoyl-(L)-Val-(L}-
Phe-morpholin-4-ylamide and related compounds, disclosed in European
Patent Application No. EP532468, published March 17, 1993, which is
incorporated herein by refarence;
1-Naphthoxyacetyl-beta-methylthio-Ala-{25,3S)-3-amino-2-hydroxy-4-butanoyl-
1,3-thiazolidine-4-t-butylamide (i.e., 1-Naphthoxyacetyl-Mta-(25,35)-AHPBA-
Thz-NH-tBu), S-isoquinolinoxyacetyl-beta-methylthio-Ala-(2S,35)-3-amino-2-
hydroxy-4-butanoyl-1,3-thiazolidine-4-t-butylamide (i.e., iQoa-Mta-Apns-Thz-

2
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NHtBu) and related compounds, disclosed in European Patent Application No.
EP4980667, published June 17, 1992 and Chem. Pharm. Bull. 40 (8) 2251
(1992), which are both incorporated herein by reference;
[1S-[1R*(R"),25*)}-N*[3-[[[(1,1-dimethylethyl)amino]carbonyl](2-
methylpropyl}amina}-2-hydroxy-1-(phenyimethyl)propyl]-2-[(2-
quinolinylcarbonyl)aminol-butanediamide (i.e., SC-52151} and reiated
compounds, disclosed in PCT Patent Application No. WO32/08701, published
May 29, 1992 and PCT Patent Application No. W093/23368, published
November 25, 1993, both of which are incarporated herein by reference;
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(i.e., VX-478) and related compounds, disclosed in PCT Patent Application No.
' WO94/05639, published March 17, 1894, which is incorporatéd herein by
reference;

HO/_@NiNrOjOH
O HO OH Q

(i.e., DMP-323) or
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(i.e., DMP-450)

and related compounds, disclosed in PCT Patent Application No. W(093/07128,
published April 15, 1993, which is incorporated herein by reference,

HO

‘ (i.e., AG1343, (nelfinavir)),
disclosed in PCT Patent Application No. W095/09843, published April 13, 1995
and U.S. Patent No. 5,484,926, issued January 16, 1996, which are both

incorporated herein by reference;

OH OH

BocNH\_/E\/“
Ph |/\0
o’YN\)

0 (i.e., BMS 186,318)

disciosed in Eurcpean Patent Application No. EP580402, published January
26, 1994, which is incorporated herein by relerence;

NHBo¢
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P (i.e., SC-55389a)

and related compounds disclosed in PCT Patent Application No. WO 9506061,
published March 2, 1995, which is incorporated herein by reference and at 2nd
National Conference on Human Retroviruses and Related Infections,
(Washington, D.C., Jan. 29 - Feb. 2, 1995), Session 88; and

N
=

N s\l

{i.e., BILA 1096 BS) and related compounds disclosed in European Patent

Application No. EP560268, published September 15, 1993, which is
incorporated herein by reference; and

o

S N

0 0 {i.e., U-140690) and related
compounds disclosed in PCT Patent Application No. WO 9530670, published

November 16, 1995, which is incorporated herein by reference;
or a pharmaceutically acceptable salt of any of the above.
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Other examples of HIV protease inhibiting compounds include

compounds of the formula I:
CH;

Hac-i
=N CHs Rz
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wherein Ry is iower alkyl and Ry and R3 are phenyl and related compounds or a
pharmaceutically acceptable salt thereof, disclosed in PCT Patent Application
No. WOB84/14436, published July 7, 1994 and U.S. Patent No. 5,541,206,
issued July 30, 1996, both of which are incorporated herein by reference. The
compounds of formula 1 are useful to inhibit HIV infections and, thus, are useful
for the treatment of AIDS.

in particuiar, the compound of formula 1, has been found to be especially
effective as an‘inhibitor of HIV protease.

[
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" @
S G IDG
= N
NH
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o CH3 CHgs

The most preferred compound of formula I is (25,35,55)-5-(N-(N-((N-
Methyl-N-{(2-isopropyl-4-thiazoly)methy!)-amino)carbonyljvalinyl}amino}-2-(N-
((5-thiazolyl)methoxycarbenyl)amino)-1,6-diphenyl-3-hydroxyhexane (ritonavir;
compound [l or a pharmaceutically acceptable salt thereof .
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Other exampies of HIV proteass inhibiting compounds also include
compounds of the formula IV:

Hg o] Ry 4 Ra
N R
R 5
CHj OH Ra o

v
wherein R, is benzyl, R, is benzyl or loweralkyl, Ry is loweralkyl and Ry is

A
- NJ\ NH - IL/'E
U or O | and related compounds or a pharmaceutically

acceptable salt thergof, disclosed in U.S. Patent Application No. 08/572,226,
filed December 13, 1996 and U.S. Patent Appiication No. 08/753,201, filed
November 21, 1996 and International Patent Application No. W097/21685,

published June 19, 1897, all of which are incorporated herein by reference.
A preferred compound is the compound of formula 1V wherein R, and R,

are benzyl, Ry is isoprepyl and R is

L f

A most preferred compound of the formula IV is (25, 38, 58)-2-(2,6-
Dimethyiphenoxyacetyl) amino-3-hydroxy-5-[25-(1-tetrahydro-pyrimid-2-onyl)-
3-methyl butanoyl] amino-1,6-diphenylhexane (compound V) or a
pharmaceutically acceptable salt thereof. The preparation of compound V is
disclosed in U.S. Patent Application No. 08/572,226, filed December 13, 1296
and U.S. Patent Appiication No. 08/753,201, filed November 21, 1998 and
International Patent Application No. W097/21685, published June 18, 1997.

-7-
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Compound Ill has an aqueous solubility of approximately 6 micrograms
per milliliter at pH >2. This is considered to be extremely poor aqueous
solubility and, therefore, compound Il in the free base form would be expected
to provide very low oral bioavailability. In fact, the free base form of compound
lit, administered as an unformulated solid in a capsule dosage form, is
characterized by a bioavailability of less than 2% following a 5 mg/kg oral dose
in dogs.

Acid addition salts of compound Ill {for example, bis-hydrochloride, bis-
tosylate, bis-methane sulfonate and the like) have aqueous solubilities of <0.1
milligrams/milliliter. This is only a slight improvement over the solubility of the
free base. This low aqueous solubility would not make practical the
administration of therapeutic amounts of an acid addition salt of compound I
as an aqueous sclution. Furthermore, in view of this low aqueous solubility, it is
not surprising that the bis-tosylate of compound Ill, administered as an
unformulated solid in a capsule dosage form, is characterized by a bioavail-
ability of less than 2% following a 5 mg/kg oral dose in dogs.

In order to have a suitable oral dosage form of compound 1ll, the oral
bioavaiiability of compound Ill should be at least 20%. Preferably, the oral
bioavailability of compound Il from the dosage form should be greater than
about 40% and, more preferably, greater than about 50%.

While some drugs would be expected to have good solubility in organic
solvents, it would not necessarily follow that oral administration of such a
solution would give good bioavailability for the drug. It has been found that
compound 1l has goad solubility in pharmaceutically acceptable organic
solvents and that the solubility in such solvents is enhanced in the presence of a
pharmaceutically acceptable long chain fatty acid. Administration of the solution
as an encapsulated dosage form (soft elastic capsules or hard gelatin capsules)
prevides an oral bicavailability of as high as about 60% or more.

Inv

In accordance with the present invention, there is a pharmaceutical
compositicn which is a selution comprising

-8-
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(a) an HIV protease inhibiting compound or a combination of HIV protease
inhibiting compounds (preferably, a compound of the formula Il or IV or
saqguinavir or nelfinavir or indinavir or VX-478, more preferably, a compound of
the formula Il or V or sagquinavir or nelfinavir or indinavir or

VX-478, or a combination of a compound of the formula It or nelfinavir and
another HIV protease inhibitor (preferably, the compound of the formula IV or
saquinavir or indinavir or nelfinavir or VX-478), or, more preferably, a
combination of a compound of the formula lll or nelfinavir and another HIv
protease inhibitor {preferably, the compound of the formula V or saquinavir or
indinavir or nelfinavir or VX-478)),

(b) a pharmaceutically acceptable organic solvent which comprises a
pharmaceutically accepiable long chain fatty acid or a mixture of a
pharmaceutically acceptable long chain tatty acid and a pharmaceutically
acceptable alcohol,

and, optionally,

(c) a pharmaceutically acceptable surfactant.

In the above solution compaosition, preferred HIV protease inhibitors as
individua! compounds are the compound of the formula Hl or V or saquinavir or
nelfinavir or indinavir or VX-478. In the above composition, preferred
combinations of HIV protease inhibitors are the compound of formula Il and the
compound of formula V, the compound of formuta Ifl and saquinavir, the
compound of formula Il and indinavir, the compound of formula Nl and
nelfinavir, the compound of formula Ill and VX-478, nelfinavir and the
compound of formula V, netfinavir and saquinavir, nelfinavir and indinavir,
nelfinavir and VX-478.

Also in accordance with the present invention, there is a pharmaceutical
compasition which is a solution comprising
(a) an HIV protease inhibiting compound or a combination of HIV protease
inhibiting compounds (preferably, a compound of the formula It or IV or
saquinavir or nelfinavir or indinavir or VX-478, more preferably, a compound of
the formula Il or V or saguinavir or nelfinavir or indinavir or
VX-478, or a combination of a compound cf the formula Il or nelfinavir and
another HIV protease inhibitor (preferably, the compound of the formuia 1V or
saquinavir or indinavir or nelfinavir or VX-478), ar, more preferably, a

-0-
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combination of a compound of the formula HE or nelfinavir and another HIV
protease inhibitor (preferably, the compound of the formuta V or saquinavir or
indinavir or nelfinavir or VX-478)),
(b) a pharmaceutically acceptable organic solvent which comprises a
pharmaceutically acceptable long chain fatty acid or a mixture of a
pharmaceutically acceptable long chain fatty acid and a pharmaceutically
acceptable alcohol,
and, optionally,
{c) a pharmaceutically acceptable surfactant, wherein the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule.
In the above enacpsulated solution compaosition, preferred HiV protease
inhibitors as individual compounds are the compound of the formula IH or V or
saquinavir or nelfinavir or indinavir or VX-478. In the above composition,
preferred combinations of HIV protease inhibitors are the compound of formula
Il and the compound of formula V, the compound of fermula Ill and saguinavir,
the compound of formula i and indinavir, the compound of formula I and
nelfinavir, the compound of formula 11 and VX-478, nelfinavir and the
compound of formula V, nelfinavir and saquinavir, nelfinavir and indinavir,
nelfinavir and VX-478. ' ‘

The solution composition of the invention can also comprise an
antioxidant (for example, ascorbic acid, BHA (butylated hydroxyanisole), BHT
(butyiated hydroxytoluene), vitamin E, vitamin E PEG 1000 succinate and the
likg) far chemical stability.

The compositions of this invention (solution or encapsulated solution)
provide improved oral bioavailability for HIV protease inhibitors. tn particular,
the compositions of this invention (solution or encapsulated solution) provide
improved oral bicavaiiability for compound Il whaen compared to non-formu-
lated compound HI (base) or non-formulated compound lll {acid addition salt).

The term "pharmaceutically acceptable long chain fatty acid’ as used
herein refers to saturated, mono-unsaturated or di-unsaturated Cy, to Cyg
carboxylic acids which are liquids at room temperature. Preferred long chain
fatty acids are mono-unsaturated C,4-C,, carboxylic acids which are liguids at

room temperature. A most preferred long chain fatty acid is oleic acid.

-10-
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The term "pharmaceutically acceptable alcohol” as used herein refers to
alcohols which are liquids at about room temperature, approximately 20°C, for
example, ethanot, propylene glycal, 2-(2-ethoxyethoxy)ethanol {Transcutol® ,
Gattefosse, Westwood, NJ 07675), benzyl alcohol, glycerol, polyethylene giycol
200, polyethylene glycol 300, polyethylene glycol 400 and the like. A preferred
pharmaceutically acceptable alcahot is ethanol or propylene glycol or a mixture
thereof.

The term "pharmacedutically acceptable surfactant” as used herein refers
to a pharmaceutically acceptable non-ionic suriactant for example,
polyoxyethylene castor oil derivatives (for example,
polyoxyethyleneglyceroltriricinoleate or polyoxyl 35 castor oil (Cremophor®EL,
BASF Corp.) or polyoxyethyleneglycerol oxystearate (Cremophor®RH 40
{polyethyleneglycol 40 hydrogenated castor oil)) or Cremophor®RH 60
{polyethylenaglycol 60 hydrogenated castor oil), BASF Corp. and the like) or
block copolymers of ethylene oxide and propylene oxide, also known as
polyaxyethylene polyoxypropylene block copolymers or
polyoxyethylenepolypropylene glycol, such as Poloxamer®124,
Poloxamer®188, Poloxamer®237, Poloxamer®388, Poloxamer®407 and the
like, {BASF Wyandotte Comp.) or a mono fatty acid ester of polyoxyethylene (20)
sorbitan (for example, polyoxyethylens (20} sorbitan monooleate (Tween® 80),
polyoxyethylene (20) sorbitan monostearate (Tween® 60), polyoxyethylene (20)
sorbitan monopaimitate (Tween® 40), polyoxyethylene (20} sorbitan
monaclaurate (Tween® 20) and the like) and the like) or a sorbitan fatty acid
ester (including sorbitan laurate, sorbitan oleate, sorbitan palmitate, sorbitan
stearate and the like). A preferred pharmaceutically acceptable surfactant is
polyoxyl 35 castor oil (Cremophor®EL, BASF Corp.), polyoxyethylene (20)
sorbitan monolaurate (Tween® 20}, poiyoxyethylene (20) sorbitan monooieate
{Tween® 80) or a sorbitan fatty acid ester, for example sorbitan oleate. A most
preferred pharmaceutically acceptable surfactant is polyoxy! 35 castor oil
{Cremophor®EL, BASF Corp.).

A preferred composition of the invention is a solution comprising
(&) an HIV protease inhibiting compound or a combination of HIV protease
inhibiting compounds (preferably, a compound of the formuta Il or IV or

-11-
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saquinavir or nelfinavir or indinavir or, more preferably, a compound of the
formuta Il or V or saguinavir or nelfinavir or indinavir, or, most preferably, a
compound of the formula Il or V); or a combination of a compaund of the
formula Il or nelfinavir and another HIV pretease inhibiter (preferably, the
compound of the formula |V or saquinavir or indinavir or nelffinavir, or, more
preferably, a combination of a compound of the formuta Ill or neffinavir and
another HIV protease inhibitor (preferably, the compound of the formuta V or
saquinavir or indinavir or nelfinavir), or, most preferably, a combination of a
compound of formula lll and a compound of formuta V) in the amount of from
about 1% to about 50% (preferably, from about 1% to about 40%; more
preferably, from about 10 % to about 40%; most preferably, from about 15% to
about 40%) by weight of the total solution,

(b) a pharmaceutically acceptable organic sclvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
20% to about 99% (preferably, from about 30% to about 70%; more preferably,
from about 40% to about 60%) by weight of the total soluiion or (i) a mixture of
(1) a pharmaceutically acceptabile long chain fatty acid in the amount of from
about 20% to about 99% (preferably, from about 30% to about 70%; mare
preferably, from about 40% to about 60%) by weight of the total solution and (2)
a pharmaceutically acceptable alcohal in the amount of from abaout 0% to about
15% (preferably, from about 6% to about 12%) by weight of the total solution
and

(c) a pharmaceutically acceptabie surfactant in the amount of from about 0% to
about 40% (preferably, from about 2% to about 20% and most preterably, from
about 5% to about 15%) by weight of the total solution. In a preferred
embodiment of the invention, the solution is encapsulated in a soft elastic
gelatin capsule (SEC) or a hard gelatin capsule.

Preferably, the pharmaceutically acceptable organic solvent comprises
from about 50% to about 99% by weight of the total solution. More preferably,
the pharmaceutically acceptable arganic solvent or mixture of pharmaceuticaily
acceptable organic solvents comprises from about 50% to about 75% by weight
ot the total solution.

-12-
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Preferred pharmaceufically acceptable solvents comprise (1) a
pharmacsutically acceptable fong chain fatty acid in the amount of from about
40% i about 70% by weight of the total solution and {2) ethanol or propylene
glycol in the amount ot from about 1% to about 15% by weight of the total
solution or a mixture of ethanol and propylene glycol in the amount of from
about 1% to about 15% by weight of the total solution. More preterred
pharmaceutically acceptable solvents comprise (1} a pharmaceutically
acceptable long chain fatty acid in the amount of from about 40% to about 70%
by weight of the total solution and (2) ethanol in the amount of from about 10%
to about 12% by weight of the total solution or propylene giycol in the amount of
from about 5% to about 10% by weight of the total solution or a mixture of
ethano! and propylene glycol in the amount of from about 5% to about 15% by
weight of the total solution. Even more preferred pharmaceutically acceptable
solvents comprise (1} oleic acid in the amount of from about 40% to about 70%
by weight of the total solution and (2) ethanol in the amount of from about 10%
to about 12% by weight of the total solution or propylene glycoi in the amount of
from about 5% to about 10% by weight of the total solution or a mixture ot
ethanol and propylene giyca} in the amount of from about 10% 1o about 15% by
weight of the total solution.

In one embodiment of the invention, a more preferred composition of the
invention is a solution comprising
(a) ritonavir in the amount of from about 1% to about 30% (preferably, from
about 5% to about 25%) by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises
(i) a pharmaceutically acceptable long chain fatty acid in the amount of from
about 40% to about 89% (preferably, from about 30% to about 70%; more
preferably, from about 40% to about 60%) by weight of the total solution or (i) a
mixture of (1) a pharmaceutically acceptable long chain fatty acid in the amount
of from about 40% to about 99% (preferably, from about 30% to about 70%;
maore preferably, from about 40% to about 60%) by weight of the total solution
and (2) a pharmacsutically acceptable alcohol in the amount of from about 0%
to about 15% (preferably, from about 6% to about 12%) by weight of the total
solution and

13-
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{c) a pharmaceutically acceptabte surfactant in the amount of from about 0% to
about 20% (preferably, from about 5% to about 10%) by weight of the total
solution. In a more preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule.

An even mare preferred composition of the invention is a solution
comprising
{a) ritonavir in the amount of from about 1% to about 30% {preferably, from
about 5% to about 25%) by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comptises (i) oleic acid
in the amount of from about 15% to about 99% (preferably, from about 30% to
about 70%; more preferably, from about 40% to about 60%) by weight of the
iotal solution or (i) a mixture of (1) oleic acid in the amount of from about 15%
to about 99% (preferably, frorn about 30% to about 70%; more preferably, from
about 40% to about 60%) by weight of the total solution and
(2) ethanol in the amount of from about 0% to about 12% (preferably, from about
10% to about 12%) by weight of the total solution or propylene glycol in the
amount of from about 0% to about 10% (preferably, from about 5% to about
10%) by weight of the total solution or a mixture thereof in.the amount of from
about 0% to about 15% (preferably, from about 10% to about 15%) by weight of
the total solution and
{c) polyoxy! 35 castor oil in the amount of from about 0% to about 20%
{preferably, from about 5% 1o about 10%) by weight of the total solution. in an
even more preferred embodiment of the invention, the solution is encapsulated
in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule.

A most preferrad composition of theinvention is a solution comprising
(a) ritonavir in the amount of about 20% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of from about 62% to about 64%by
weight of the total solution and (2) ethanol in the amount of from about 10% to
about 12%, preferably, about 12%, by weight of the total solution and
(c) polyoxyl 35 castor oil in the amount of about 6% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is

-14-
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encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preterably, BHT (butylated
hydroxytoluenae)) in the amount of about 0.05% by weight of the total solution.
Another most preferred composition of the invention is a solutoin
comprising
{a) ritonavir in the amount of about 20% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of about 85% by weight of the total
soiution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oil in the amount of about 5% by weight of the total
solution, In a most preferred embodiment of the invention, the solution is
encapsutated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant {preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).
Another most preferred compasition of the invention is a solution
.comprising ) )
{a) ritonavir in the amount of about 20% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of about 60% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. |n a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytotuene)) in the amount of from about 0.01% to about 0.08% by weight
of the 1otal solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).
Another most preferred composition of the invention is a solution
camprising
(a) ritonavir in the amount of about 20% by weight of the total solution,

-15-



WO 98122106 PCT/USY7/20794

(b) a pharmaceutically acceptable arganic sclvent which comprises

a mixture of (1) cleic acid in the amount of about 70% by weight of the total
solution and (2) a mixture of ethanol in the amount of about 5% by weight of the
total solution and propylene glycoi in the amount of about 5% by weight of the
totat solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsute
and the solution also comprises an antioxidant (preferably, BHT {butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

in another embodiment of the invention, a more preferred composition of
the invention is a solution comprising
{a) (28, 38, 58)-2-(2,6-dimethylphenoxyacetyl} amino-3-hydroxy-5-[28-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenylhexane in the
amount of from about 1% to about 50% (preferably, from about 5% to about
35%) by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises (i) a
pharhaceuticaily acceptable long chain fatty acid in the amount of from about
20% to about 99% (preferably, from about 30% to about 70%; more preterably,
from about 40% to about 65%) by weight of the total solution or (i) a mixture of
(1} a pharmaceutically acceptable long chain fatty acid in the amount of from
about 20% to about 99% (preferably, from about 30% to about 70%; more
preferably, from about 40% to about 65%) by weight of the total solution and
(2) a pharmaceutically acceptable alcohol in the amount of from about 0% to
about 15% (preferably, from about 6% to about 12%) by weight of the total
solution and
(c) a pharmaceutically acceptable surfactant in the amount of from about 0% to
about 40% (preferably, from about 2% to about 20% and preferably, from about
5% to about 15%}) by weight of the total solution. In a more preferred
embodiment of the invention, the solution is encapsulated in a soft elastic
gelatin capsule (SEC) cr a hard gelatin capsule.
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A mors preterred compasition of the invention is a solution comprising
(a) (28, 38, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-[25-(1-
tetrahydro-pyrimid-2-anyl)-3-methyl butanoyl} amino-1,6-diphenylhexane in the
amount of from about 1% to about 50% (preferably, from about 5% to about
35%) by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 20% to about 99% (preferably, from about 30% to
about 70%; more preferably, from about 40% to about 65%) by weight of the
total solution or (ii) a mixture of (1) oleic acid in the amount of from about 20%
to about 99% (preferably, from about 30% to about 70%; more preferably, from
* about 40% to about 65%) by weight of the total solution and (2) ethanol in the
amount of from about 0% to about 12% (preferably, from about 10% to about
12%) by weight of the total solution or propylene glycol in the amount of from
about 0% to about 10% (prefarably, from about 5% to about 10%) by weight of
the total solution or a mixture thereof in the amount of from about 0% to about
15% {preferably from about 5% to about 15%, most preferably, about 10%) by
waight of the total solution and
(c) polyoxyl 35 castor oil in the amount of from about 0% to about 20%
(preferably, from about 5% to about 10%) by weight of the total solution. Inan
aven more’preferred embodiment of the invention, the solution is encapsdlated
in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule.

A most preferred composition of the invention is a solution comprising
{a) (25, 38, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-]2S-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyi] amino-1,6-diphenylhexane in the
amount of about 30% by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of about 50% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsuie
and the solution also comprises an antioxidant (preferably, BHT (butylated
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hydroxytoluene)} in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

in yet another embodiment of the invention, a more preferred composition
of the invention is a solution comprising
(a) a mixture of ritonavir in the amount of fram about 1% to about 30%
(preferably, from about 5% to about 25%) by weight of the total solution and
ancther HIV protease inhibitor in the amount of from about 1% to about 50%
(preferably, from abaut 5% to about 40%) by weight of the total solution,
(b) a pharmaceutically acceptable crganic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
10% to about 98% (preferably, from about 30% to about 70%; more preferably,
from about 40% to about 65%) by weight of the total solution or (i} a mixture of
(1) a pharmaceutically acceptable long chain fatty acid in the amount of from
about  20% to about 98% (preferably, from about 30% to about 70%; more
preferably, from about 40% to about 65%) by weight of the total solution and
(2) a pharmaceutically acceptable aicohol in the amount of from about 0% to
about 15% (preferably, from about 6% to about 12%) by weight of the total
solution and ‘
{c) a pharmaceutically acceptabie surfactant in the amount of fram about 0% to
about 20% (preferably, from about 5% to about 10%) by weight of the tota!
solution. In a more preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule.

An even more preferred composition of the invention is a solution
comprising
{a} a mixture of ritonavir in the amount of from about 1% to about 30%
(preferably, from about 5% to about 25%) by weight of the total solution and
another HIV protease inhibitor in the amount of from about 1% to about 50%
(preferably, from ahout 5% to about 40%) by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
inthe amount of from about 10% 10 about 98% (preferably, from about 30% to
about 70%; more preferably, from about 40% to about 65%) by weight of the
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total solution or (ii} a mixture of (1) oleic acid in the amount of from about 10%
to about 98% (preferably, from about 30% to about 70%; more preferably, from
about 40% to about 65%) by weight of the total solution and

(2) ethanol in the amount of from about 0% to about 12% (preferably, from about
10% to about 12%) by weight of the total solution or propylene glycol in the
amount of from about 0% to about 10% (preferably, from about 5% to about
10%) by weight of the total soiution or a mixture thereof in the amount of from
about 0% to about 15% (preferably, from about 10% 1o about 15%) by weight of
the total solution and

(c} polyoxyl 35 castor oil in the amount of from about 0% to about 20%
(preferably, fram about 5% to about 10%) by weight of the total solution. In an
even more preferred embodiment of the invention, the solution is encapsulated
in a soft elastic gelatin capsule {(SEC} or a hard gelatin capsule.

A most preferred composition of the invention is a solution comprising
(a) a mixture of ritonavir in the amount of from about 1% to about 30%
(preterably, from about 5% to about 25%) by weight of the total sclution and (25,
35, 58)-2-(2,6-dimethyiphenoxyacety!} amino-3-hydroxy-5-{2S-(1-tetrahydro-
pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenylhexane in the amount of
from about 1% to about 50% (preferably, from about 5% to about 40%) by
weight of the total solution,
(b) & pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of from about 10% to about B8% (preferably, from
about 40% to about 65%) by weight of the total solution and (2) ethanot in the
amount of about 10% by weight of the total solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard getatin capsule
and the solution alsc comprises an antioxidant (preferably, BHT (butylated
hydroxytoluens)) in the amount of fram about 0.01% to abaut 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).
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Another most preferred composition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of from abaut 1% to about 30%
(preferably, from about 5% to about 25%) by weight of the total solution and (25,
35, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-[2S-(1-tetrahydro-
pyrimid-2-onyl)-3-methyl butanoyl} amino-1,6-diphenyihexane in the amount of
from about 1% to about 50% (preferably, from about 5% to about 40%) by
weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises a mixiure of
(1) ofeic acid in the amount of from about 10% to about 88% (preferably, from
about 40% to about 65%) by weight of the total solution and (2} propylene glycol
in the amount of from about 5% to about 10% (preferably, from about 6% to
about 8%) by weight of the total solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% te about 0.08% by weight
of the total solution {preferably, from about 0.01% to about 0.05% by weight of
the total solution).

A most highly preferred compaosition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount ot about 5% by weight of the total solution
and (28, 3S, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-[25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyt butanoyf] amino-1,6-diphenylhexane in the
amount of about 30% by weight of the total solution,
(b} a pharmaceutically acceptable erganic solvent which comprises
a mixture of (1) oleic acid in the amount of about 45% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and '
{c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution, In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
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hydroxyteluens)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.03% 1o about 0.05% by weight of
the total solution).

Another most highly preferred composition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of about 15% by weight of the total
solution and (25, 35, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
[2S-(1-tetrahydro-pyrimid-2-onyl)-3-methy! butanoyl] amine-1,6-diphenylhexane
in the amount of about 15% by weight of the total solution,
(b) a pharmaceutically acceptable arganic solvent which comprises
a mixture of (1) oleic acid in the amount of about 50% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution alsoc comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene}) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.03% to about 0.05% by weight of
the total solution).

Another most highly preferred composition of the invention is a solution
comprising
(2} a mixture of ritonavir in the amount of about 15% by weight of the total
solution and (28, 38, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
{25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenylhexane
in the amount of about 5% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises
a mixture of {1) oleic acid in the amount of about 60% by weight of the total
solution and (2) ethanal in the amount of about 10% by weight of the total
solution and
{c) polyoxyl 35 castor ail in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant {preferably, BHT (butylated
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hydroxytoluens)) in the amount of from about 0.01% to about 0.08% by weight
ot the total solution (preferably, from about 0.03% to about 0.05% by weight of
the total solution).

Another mast highly preferred compesition of the invention is a salution
comprising
(a) a mixture of ritonavir in the amount of about 10% by weight of the total
solution and (25, 35, 55)-2-(2,6-dimethyiphenoxyacetyl} aminc-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenylhexane
in the amount of about 20% by weight of the total soluticn,
(b) a pharmaceutically acceptable organic solvent which comprises
a mixture of {1) oleic acid in the amount cof about 50% by weight of the total
solution and {2} ethano! in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the tetal solution (preferably, from about 0.03% to about 0.05% by weight of
the total sclution).

Another most highly preferred composition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of about 13% by weight of the total
solution and (2S, 35, 55)-2-(2,6-dimethylphenoxyacetyl} amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1 6-diphenylhexane
in the amount of about 17% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of about 50% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c) polyoxyl 35 castor oii in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
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and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution {preferably, from abeut 0.03% to about 0.05% by weight of
the total solution).

Another most highly preferred compaosition of the invention is a solution
comprising
(@) a mixture of ritonavir in the amount of about 6.0% by weight of the total
solution and {28, 38, 5S5)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenyihexane
in the amount of about 24% by weight of the total solution,

(b) a pharmaceuticaily acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and

{c) polyoxyl 35 castor oil in the amount of about 10% by weight of the tota!
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT {butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

Anather most highly preferred composition of the invantion comprises a
selution of (a} a mixture of ritonavir in the amount of about 5% by weight of the
total solution and (28, 3S, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-
5-[25-(1-tetrahydro-pyrimid-2-onyl}-3-methyl butanoyl] amino-1,6-
diphenylhexane in the amount of about 25% by weight of the total solution and
(b) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution, in a pharmaceutically acceptable organic solvent which comprises a
mixture of (1) oleic acid in the amount of about 52.5% by weight of the otal
solution and (2) propylene glycol in the amount of about 7.5% by weight of the
total solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule

-23-




WO 98/22106 . PCT/US97/20794

and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytaluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total soluticn (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

Another most highly preferred compaosition of the invention is a solution
comprising
{a) a mixture of ritonavir in the amount of about 8% by weight of the total solution
and (28, 38, §5)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-[25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amino-1,6-diphenylhexane in the
amount of about 24% by weight of the tofal solution,
(b) a pharmacsutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 50.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
(c} polyoxy| 35 castor oil in the amount of about 10% by weight of the total
solution. " In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

Another most highly preferred composition ot the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of about B.25% by weight of the total
solution and (28, 38, 58)-2-(2,6-dimsthylphenoxyacetyl) amino-3-hydroxy-5-
[2S-(1-tetrahydro-pyrimid-2-onyl)-3-methyi butanoyl] amino-1,6-diphenylhexane
in the amount of about 22% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 52.25% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
{c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
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and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytciuene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

Anather most highly preferred composition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of about 5% by weight of the total solution
and (25, 35S, 55)-2-(2,6-dimethylphenoxyacetyl} amino-3-hydroxy-5-[25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amine-1,6-diphenylhexane in the
amount of about 30% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvant which comprises a mixture of
(1) oleic acid in the amount of about 47.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the tota! solution
and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embodiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% to about 0.08% by weight
of the total solution {preferably, from about 0.01% 1o about 0.05% by weight of
the total selution).

Another mast highly preferred composition of the invention is a solution
comprising
(a) a mixture of ritonavir in the amount of about 13% by weight of the total
solution and (25, 38, 55)-2-(2 6-dimethylphenoxyacetyl} amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methy! butanoyl] amino-1,6-diphenylhexane
in the amount of about 17% by weight of the total soiution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of gbout 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and ’
(¢} polyoxyl 35 castor oil in the amount of about 10% by weight of the tota!
solution. In a most preferred embodiment of the invention, the solution is
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encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene}) in the amount of from about 0.01% to about 0.08% by waight
of the total solution (preferably, from about 0.01% to abeut 0.05% by weight of
the total solution).

Another most highly preferred compaosition of the invention is a solution
comprising
{a) a mixture of ritonavir in the amount of about 15% by weight of the total
solution and (28, 3S, 5S})-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] aming-1,6-diphenylhexane
in the amount of about 15% by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
{c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total
solution. In a most preferred embadiment of the invention, the solution is
encapsulated in a soft elastic gelatin capsule (SEC} or a hard gelatin capsule
and the solution also comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene}) in the amount of from about 0.01% to about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total soiution).

Another most highly preferred composition of the invention is a solution
comprising
{a) a mixture of ritonavir in the amount of about 10% by weight of the total
solution and (25, 3S, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl] amine-1,6-diphenylhexane
in the amount of about 20% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1} oleic acid in the amount of about 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
(c) polyoxyl 35 castar oil in the amount of about 10% by weight of the total
solution. tn & most preferred embodiment of the invention, the solution is
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encapsulated in a soft elastic gelatin capsule (SEC) or a hard gelatin capsule
and the solution aiso comprises an antioxidant (preferably, BHT (butylated
hydroxytoluene)) in the amount of from about 0.01% te about 0.08% by weight
of the total solution (preferably, from about 0.01% to about 0.05% by weight of
the total solution).

In the compositions of the invention, preferred HIV protease inhibitors are
selected from ritonavir, (25, 35, 55)-2-(2,6-dimethylphenoxyacetyl} amino-3-
hydroxy-5-[25-(1-tetrahydro-pyrimid-2-cnyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane, indinavit, saquinavir, nelfinavir and VX-478,

In the compositions of the invention, preferred combinations of HIV
protease inhibitors include ritonavir and (25, 3S, 55)-2-(2,6-
dimethylphenoxyacetyl) amino-3-hydroxy-5-[25-(1-tetrahydro-pyrimid-2-onyl)-3-
methyl| butanoyl] amina-1,8-diphenylhexane, ritonavir and indinavir, ritonavir
and saquinavir, ritonavir and nelfinavir, ritonavir and VX-478, saquinavir and
nelfinavir, indinavir and nelfinavir, nelfinavir and (25, 38, 58)-2-(2,6-
dimethylphenoxyacetyl) amino-3-hydroxy-5-{25-(1-tetrahydro-pyrimid-2-onyl)-3-
mathy| butanoyl] amino-1,6-diphenylhexane and nelfinavir and VX-478.

In the compositions of the invention which comprise a mixture of ritonavir
and (25, 35, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-[25-(1-
tetrahydro-pyrimid-2-onyl)-3-methy! butanoyl] amino-1,6-diphenylhexane, the
ratio (w/w) of ritonavir to (25, 35, 53)-2-(2,6-dimethyiphenoxyacetyl) amino-3-
hydroxy-5-[25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl} amino-1,6-
diphenylhexane ranges from about 1:16 to about 5:1 {preferably, from about 1:8
to about 3:1).

The compounds of formula |, I§ and IV contain two or more asymmetric
carbon atoms and thus can exist as pure diastereomers, mixtures of
diastereomers, diastereomeric racemates or mixtures of diastereomeric
racemates. The present invention is intended to include within its scope al! of
the isomeric forms. The terms "R" and "$" configuration as used herein are as
defined by IUPAC 1974 Recommendations for Section E, Fundamental
Stereochemistry, Pure Appl. Chem. (1976) 45, 13-30,
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The preferred isemer of the compound of formula Il is (25,38,55)-5-(N-
{N-{(N-Methyl-N-{(2-isopropyl-4-thiazolyl)methyl}-amino)carbonyl)-
valinyl)amino}-2-(N-{(5-thiazolyl)methoxycarbonyl)amino)-1,6-diphenyl-3-
hydroxyhexane (compound Hl}. The preferrad isomer of the compound of
formuta IV is (25, 3S, 55)-2-(2,6-dimethyiphenoxyacetyl) amino-3-hydroxy-5-
[25-(1-tetrahydro-pyrimid-2-onyl}-3-methyl butanoyl} amino-1,6-diphenylhexane
(compound V). ’

The term "lower alkyl" as used herein refers to straight or branched chain
alky! radicals containing from 1 to 6 carbon atoms including, but not imited to,
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, n-pentyl,
1-methylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 2,2-dimethylpropyl, n-hexyl
and the like.

The HIV protease inhibiting compounds can be used in the form of
salts derived fram inorganic or arganic acids. These salts include but are not
limited to the following: acetate, adipate, alginate, citrate, aspartate, benzoats,
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate,
digluconate, cyciopentanepropionate, dodecylsulfate, ethanesulfonate,
glucoheptanoate, glycerophosphate, hemisultate, heptanocate, hexanoate,
fumarate, hydrochloride, hydrabromide, hydreiodide, 2-hydroxy-
sthanesulfonate (isethicnate), lactate, maleate, methanesuifonate, nicotinate,
2-naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate,
3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate,
thiocyanate, p-toluenesulfonate and undecanoate. Also, the basic nitrogen-
containing groups can be guaternized with such agents as loweralkyl halides,
such as methyl, ethyl, propy!, and butyl chloride, bromides, and icdides; dialkyi
sulfates like dimethyl, diethyl, dibutyl, and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and stearyl chlorides, bromides and icdides,
aralkyl halides like benzyl and phenethyl bromides, and others. Water or oll-
soluble or dispersible products are thereby obtained.

Examples of acids which may be smployed to form pharmaceutically
acceptable acid addition salts include such ingrganic acids as hydrochloric
acid, sulphuric acid and phosphoric acid and such organic acids as oxalic acid
maleic acid, succinic acid and citric acid. Other salts include salts with alkali
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metals or alkaline earth metals, such as sodium, patassium, calcium or
magnesium or with organic bases.

The composition and preparation of the soft efastic gelatin capsule itself
is well known in the art. The composition of a soft elastic gelatin capsule
typically comprises from about 30% to about 50% by weight of gelatin NF, from
about 10% tc about 40% by weight of a plasticizer or a blend of plasticizers and
from about 25% to ahout 40% by weight of water. Plasticizers useful in the
preparation of soft elastic gelatin capsules are glycerin, sorbitol or sorbitol
derivatives (for example, sorbitol-special and the like) or propylene glyco! and
the like; or combinatiens thereof.

The soft elastic gelatin capsule material can also comprise additives such
as preservatives, opacifiers, pigments, dyes or flavors and the like.

Various methods can be used far manufacturing and filling the soft elastic
gelatin capsules, for example, a seamless capsuie method, a rotary method
(developed by Scherer) or a method using a Liner machine or an Accogel
machine and the like. Also various manufacturing machings can be used for
manufacturing the capsules.

Typically, the soft elastic gelatin capsule is prepared by (1) preparing the
gel mass, (2} encapsulating the fill material (forming, filling and sealing the
capsule) and {3) softgel drying.

During ge! mass preparation, the ingredients comprising the gel mass
(typically, gelatin, water and plasticizer) are mixed to form a uniform fluff. After
blending, the fluff gel mass is melted, preferably, under vacuum, and the melted
gel mass is transferred to heated raceivers. Colorants or other additives can be
added to the melied gel mass, which is then blended until uniform.

In one method a rotary die encapsuiation apparatus is then used to
encapsulate the fiquid capsule fill. In general, in this method two gel ribbons
are
fed between two rotating dies. The dies contain paired pockets which form the
shape of the sofigel and provide the sealing mechanism. At the moment the two
die half pockets line up, the fill material is injected through an encapsulation
wedge in between the gel ribbons. The softget is formed and sealed as a result
of pressure between the dies and heat applied by the encapsulation wedge.
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Finally, the filled softgels are dried. In one method the filled softgels are
first placed in a rotary drier in a low humidity, forced air environment. A final
step in the drying pracess involves discharging the filled softgels from the rotary
drisr and ptacing them in a monolayer an shallow drying trays, over which is
circulated low humidity air of less than 50% relative humidity. The drying
process is stopped by transterring the softgels inte deep holding trays.

Preierred soft elastic gelatin capsules are manutactured by R.P. Scherer
Corp.

Hard gelatin capsuies can be purchased from Capsugei, Greenwood, SC
and other suppliers. Capsules are filled manually or by capsule filling machine.
The target filling volume/weight depends on tha patency of the filling solution in
combination with the desired dosage strength.

In general, the compositions of this invention can be prepared in the
following manner, The pharmaceutically acceptable long chain fatty acid and
the pharmaceutically acceptable alcoho! are mixed at room temperature, along
with the antioxidant. The HIV protease inhibitor, or mixture of HIV protease
inhibitors, is added and stirred until dissolved. The pharmaceutically
acceptable surfactant is added with mixing. The appropriate volume of the
resulting mixture needed to provide the desired dose of the HIV protease
inhibiting compound(s) is filled into hard gelatin capsules or soft elastic gslatin
capsules.

The following examples will serve to further illustrate the invention.

Example 1 ({non-formulated capsule)
An amount of compaund I (free base) equivaient to a 5 mg/kg dose was
placed in hard gelatin capsules (gray, size 0). These capsules were
administerad to fasted dogs with 10 m| of water.
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Example 2 (Capsule)
An amount of compound Hl (free base) equivalent to a 5 mg/kg dose was
placed in hard gelatin capsuies (gray, size 0). These capsules were
administered to non-fasted dogs with ten milliliter of water.

Example 3 (Capsuije)
An amount of the bis-tosylate salt of compound Hl equivalent io a
5 mg/kg dose of compound N (base equivalent) was filled into hard gelatin
capsules (gray, size 0). These capsules were administered to fed dogs with ten
milliliter of water.

Example 4 (capsuile)
Component % By Weight
ritonavir (free base) 20
Ethanot (USP, 200 proof) 10
Oleic acid, 6321, NF 69.99
Butylated hydroxy toluene (BHT), NF 0.01

Example 5 (capsule)
Component % By Weight
ritonavir (free base) 20
Ethanol (USP, 200 proof) 10
Tween® 80 (NF) 5
Oleic acid, 6321, NF 64.99
Butylated hydroxy toluene (BHT), NF 0.01

Example 6 (capsule)
Component %.By Weight
ritonavir {free base) 20
Ethanol (USP, 200 proof) 10
Tween® 20 (NF) 5
Oleic acid, 6321, NF 64.99
Butylated hydroxy foluene (BHT), NF 0.01
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Example 7 (capsule or SEC)
Component % By Weight
ritonavir (free base) 20
Ethanoi (USP, 200 proof) 10
polyoxyl 35 castor cil (Cremophor® EL) 5
Oleic acid, 6321, NF 64.99
Butylated hydroxy toiuene (BHT), NF 0.01

The mixing tank was purged with nitrogen. Oleic acid (649.9 g} and
ethanol (100g} were mixed in the tank. This solution was warmad to about 33°C
{28-37°C) and maintained at that temperature. The butylated hydroxytoluene
{0.1 g) was charged into the tank and mixed until the solution was clear. The
ritonavir (200 g) was slowly charged into the tank and mixed until the solution
was clear. The polyaxyl 35 castor oil (50 g) was added to the tank and mixed.
Heating was discontinued and the solution allowed to cool to amibient
temperature (20-30°C). The resulting solution was filled into soft elastic
capsules (0.5 g of solution/SEC) to provide a dosage of 100 mg of ritonavi/SEC
or 1.0 g of solution/SEC to provide a dosage of 200 mg of ritonavir/SEC.

Example 8 (capsule)

Component % By Weight
ritonavir (free base) 20
Ethanol {USP, 200 procf) 10
polyoxyl 35 castor oil {Cremophor® EL) 4.5
Sorbitan monooleate 0.5
Oleic acid, 6321, NF 64.99
Butylated hydroxy toluene (BHT), NF 0.01

Example 9 (capsule or SEC)
Component % By Weight
ritonavir (free base) 20
Ethanol {USP, 200 proof) i0
polyoxyl 35 castor ail (Cremophor® EL) 10
Oleic acid, 6321, NF 59.99
Butylated hydroxy toluene (BHT), NF 0.01
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The mixing tank was purged with nitrogen. Oleic acid (599.9 g) and
sthanol (100g) were mixed in the tank. This soluticn was warmed to about 33°C
(28-37°C) and maintained at that temperature. The butylated hydroxytoluene
(0.1 g) was charged into the tank and mixed until the solution was clear. The
ritonavir (200 g) was slowly charged into the tank and mixed until the solution
was clear. The polyoxyl 35 castor oil (100 g)was added to the tank and mixed.
Heating was discontinued and the solution allowed to cool to amibient
temperature (20-30°C). The resulting salution was filled into soft elastic
capsules (0.5 g of solution/SEC) to provide a dosage of 100 mg of ritonavir/SEC
or 1.0 g of solution/SEC to provide a dosage of 200 mg of ritonavir/SEC.

Example 10 (SEC)
Component % By Weight
ritonavir (free base) 20
Ethanol (USP, 200 proof) 12
polyoxyl 35 castor oil (Cremophor® EL) 6
Oleic acid, 6321, NF 61.95
Butylated hydroxy toluene (BHT), NF 0.05

The mixing tank was purged with nitrogen. Ethanol (118 g) was weighed
out and blanketed with nitrogen. Ethanol (2 g) and butylated hydroxytcluene
{0.5 g) were charged into a second mixing tank and mixed until uniform under a
blanket of nitrogen. The main mixing tank was set for a temperature of 28°C
(range 23-33°C). Oleic acid (614.5 g) was charged into the main mixing tank
and mixing began. Ritonavir (200 g) was charged into the main mixing tank
while mixing and mixed until uniform. The ethanol and and ethanol/butylated
hydroxytoluene mixture were charged into the main mixing tank and mixed until
clear. The polyoxyl 35 castor oil (60 g) was charged into the main mixing tank.
Oieic acid (5 g} was charged into the main mixing tank and mixed until clear.
The resulting solution was discharged through a 70 mesh or finer filter for
storage at 2-8°C under nitrogen prior {o encapsulation. The resulting solution
was filled into soft elastic capsules (1000 mg of solution/SEC) to provide a
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dosage of 200 mg of ritonavir/SEC or (500 mg of solution/SEC) 1o provide a
dosage of 100 mg of ritonavir/SEC.

Exampfe 11 (SEC)
Componen; % By Weight
compaound V {free base) 30
Ethanol (USP, 200 proof) 10
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 49,99
Butylated hydroxy tofuene (BHT), NF 0.01

The mixing tank was purged with nitrogen. Oleic acid (499.9 g) and
ethano! (100g) were mixed in the tank. The butylated hydroxytoluene (0.1 g)
was charged into the tank and mixed until the solution was clear. The
Compound V (300 g) was slowly charged into the tank and mixed until the
sofution was clear. The polyoxy! 35 castor oil (100 g)was added to the tank and
mixed. The resulting solution was filled into soft elastic capsules (0.333 g of
solution/SEC) to provide a dosage of 100 mg of compound V/SEC or
0.667 g of solution/SEC to provide a dosage of 200 mg of compound V/SEC.

Example 12 (capsule)
Component % By Weight
ritonavir (free base) 9
compound V (free base} 27
Ethanol (USP, 200 proof) ‘ 10
polyoxyl 35 castor oil (Cremophor® EL) 10
Cleic acid, 6321, NF 43.99
Butylated hydroxy totuene (BHT), NF 0.01
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Example 13 (capsule)
Component % By Weight
ritonavir {free base) 7.5
compound V (free base) 30
Ethancl (USP, 200 proof) 10
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 42.49
Butylated hydroxy toluene (BHT), NF 0.01

Example 14 (capsule)
Component % By Weight
ritonavir (free base) 17.5
compound V (free base) 17.5
Ethanol (USP, 200 proof) 10
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 44.99
Butylated hydroxy toiuene (BHT), NF 0.01

Example 15 (capsule)
Component % By Weight
ritonavir {free base) ' 14
compound V (free base) 28
Ethanol (USP, 200 proof) 10
polyoxyt 35 castor oil {Cramophor® EL) 10
Oleic acid, 6321, NF 37.99
Butylated hydroxy toluene (BHT), NF 0.01
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Component % By Weight
ritonavir (free base) 9
compound V (free base) 27
Ethanol (LUSP, 200 proof) 5
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 8321, NF 48.99
Butylated hydroxy toluene (BHT), NF 0.01
Example 17 (capsule)
Component % By Weight
ritonavir (free base) 7.5
compound V (free base) 30
Ethano! (USP, 200 proof) 5
polyoxyl 35 castor oil {Cremophor® EL) 10
Oleic acid, 6321, NF 47.49
Butylated hydroxy toluene (BHT), NF 0.01
Example 18 (SEC)
Component % By Weight
ritonavir (free base) 5
compound V (free base) 30
Ethanel (USP, 200 proof) 10
polyoxy| 35 castor ail (Cremophor® EL) 10
Oleic acid, 6321, NF 44.99
Butylated hydroxy toluene (BHT), NF 0.01

The mixing tank was purged with nitrogen. Oleic acid (449.9 g) and
ethanol (100g) were mixed in the tank. The butylated hydroxytoluene (0.1 g)
was charged into the tank and mixed until the solution was clear. The ritonavir
(50 g) was slowly charged into the tank and mixed until the solution was clear.
The Compound V (300 g) was slowly charged into the tank and mixed until the
solution was clear. The polyoxy! 35 castor oil (100 g) was added to the tank and
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mixed. The resulting solution was stored at 2-8°C before being filled into soft

elastic capsules.

Example 19A (SEC)
Component % By Weight
ritonavir {free base) 15
compound V (free base) 15
Ethanol (USP, 200 proof) 10
polyoxyt 35 castar oil {Cremophor® EL) 10
Qleic acid, 6321, NF 49.99
Butylated hydroxy toluene (BMT), NF 0.01

The mixing tank was purged with nitrogen. Oleic acid (499.9 g) and
ethanol (100g) were mixed in the tank. The butylated hydroxytoluene (0.1 g}
was charged into the tank and mixed until the solution was clear. The ritonavir
{150 g) was slowly charged into the tank and mixed until the solution was clear.
Compound V (150 g) was slowly charged into the tank and mixed until the
solution was clear. The polyoxyl 35 castor ail (100 g) was added to the tank and
mixed. The resulting solution was fifled into soft elastic capsules (1.0 g of
solution/SEC) to provide a dosage of 150 mg each of ritonavir and compound
V/SEC.

Example 198 (SEC)
Component Z% By Weight
ritonavir (free base) 15
compound V (free base) 15
Ethancl (USP, 200 proof) 10
potyoxyl 35 castor oil (Cremophor® EL) 5
Oleic acid, 6321, NF 54,99
Butylated hydroxy toluene (BHT), NF 0.01
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Example 20 (SEC}
Gomponent % By Weight
ritonavir (free base) 15
compound V (free base) 5
Ethanol (USP, 200 proof) 10
polyoxyl 35 castor cil {Cremophor® EL) 10
Oleic acid, 8321, NF ' 59.99
Butylated hydroxy toluene (BHT), NF 0.01

Example 21 (SEC)
Component % By Weight
ritonavir (free base) 10
compound V (free base) 20
Propytene glycol (USP) 7.5
Oleic acid, 6321, NF 52.47
polyoxyl 35 castor oil (Cremaphor® EL) 10
Butyiated hydroxy toluene (BHT), NF 0.03

Example 22 (SEC)
Component % By Weight
ritonavir (free base) 10
compound V (free base) 20
Propylene glycol (USP) 6
Qieic acid, 6321, NF 53.97
polyoxyl 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
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Example 23 (SEC)
Component % By Weight
ritonavir (free base) 11
compeund V (free base) 22
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF : 49.47
polyoxy! 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03

Example 24 (SEC)
Component % By Weight
ritonavir {free base) 9
compound V (free base) 27
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF 46.47
polyoxyl 35 castor cil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03

Example 25 (SEC)
Component % By Weight
ritonavir {free base) 6.5
compound V (free base) 32.5
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF 43.47
polyoxy! 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
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Example 26 (SEC)
Component % By Weight
ritonavir (free base) 4.4
compound V (free base) a5
Propylene glycol (USP) 75
Oleic acid, 8321, NF 53.07
polyexyl 35 castor oil {Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03

Example 27 (SEC)
Component %.By Weight
ritonavir (free base) 5
compound V (iree base) 30
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF 47.47
polyoxyl 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene {(BHT), NF 0.03

. Exampile 28 (SEC)

Component ' % By Weight
ritonavir (free base) 5
compound V (free bass) 30
Propyiene glycol (USP) 6
Oleic acid, 6321, NF 48.97
polyoxyl 35 castor oil (Cremcphor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
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Exampie 29 (SEC)
Component % By Weight
ritonavir (free base) 10
compound V (free base) 20
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF 52.47
polyoxyl 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03

The mixing tank was purged with nitrogen. Oleic acid {(524.7 g) and
propylene glycol (75g) were mixed in the tank.  The butylated hydroxytoluene
(0.3 g} was charged into the tank and mixed until the solution was clear. The
ritonavir (100 g) was slowly charged into the tank and mixed until the soiution
was clear. Heat was applied as necessary. The polyoxyl 35 castor oil (100 g)
was added to the tank and mixed. Compound V {200 ¢) was slowly charged
into the tank and mixed until the solution was clear. Heat was applied as
necessary. The resulting solution was stored at 2-8°C before being filled into
soft elastic capsules.

Example 30 (SEC)
Component % By Weight
ritonavir (free base) 5.5
compeound V (free base) 33
Propylene glycol (USP) 7.5
Olsic acid, 6321, NF 43.97
polyoxy! 35 castor oil (Gremophor® EL) 10
Butytated hydroxy toluene (BHT), NF 0.03
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Example 31 (SEC)
Component % By Weight
ritonavir {free base) 6.0
compound V (free base) 24
Propyiene glycol (USP) . 7.5
Oleic acid, 6321, NF 52.47
polyoxyi 35 castor oil {Cremophor® EL) 10
Butylated hydroxy foluene (BHT), NF 0.03

The mixing tank was purged with nitrogen. Oleic acid (524.7 g) and
hutylated hydroxytoluene (0.3 g) were charged into the tank and mixed.
Propylene glycol (75.0 g) was charged into the tank. The ritonavir {60 g) was
slowly charged into the tank and mixed until the solution was clear. Heat may
be applied as necessary. The poiyoxyl 35 castor oil (100 g) was added to the
tank and mixed. Compound V (240 g) was slowly charged into the tank and
mixed until the solution was clear. Heat may be applied as necessary. The
resulting solution was filled into soft elastic capsules (1.0 g of solution/SEC) to
provide a dosage of 60 mg of ritonavir and 240 mg of compound V/SEC.

Example 32 (SEC)
Component % By Weight
ritanavir (free base) 5
compound V {free base) 25
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF . 52.47
polyoxyl 35 castor ail (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
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Example 33 (SEC)
Component % By Weight
ritonavir (free base) 8
compound V {free base) 24
Propylene glycol (USP) 7.5
Oleic acid, 6321, NF 50.47
polyoxyl 35 castor ail (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
Example 34 (SEC)
Component % By Weight
ritonavir (free base) . B.25
compound V (free base) 22
Propylene glycol (USP) 7.5
Qleic acid, 6321, NF 52.22
polyoxyl 35 castor oil (Cremophor® EL) 10
Butylated hydroxy toluene (BHT), NF 0.03
Example 35 (SEC)
Component % By Weight
ritonavir (free base) 20
Propylene glycoal (USF) 5
Ethanol (USP, 200 proof) 5
Oleic acid, 6321, NF 69.99
Butylated hydroxy toluene (BHT), NF 0.01
Example 36 (SEC)
Component % By Weight
ritanavir {free base) 10
compound V (free base) 20
Ethanol {USP, 200 proof) 10
polyoxyl 35 castor oil (Cremophor® EL) 10
QOleic acid, 6321, NF 49.99
Butylated hydroxy toluene {(BHT), NF 0.01
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The mixing tank was purged with nitrogen. Oleic acid (499.9 g) and
ethanol (100g) were mixed in the tank. The butylated hydroxytoluene (0.1 g)
was charged into the tank and mixed until the solution was clear. The ritonavir
(100 g} was slowly charged into the tank and mixed until the solution was clear.
The Compound V {200 g) was slowly charged into the tank and mixed until the
solution was clear. The polyoxyl 35 castor oil {100 g) was added to the tank and
mixed. The resulting solution was stored at 2-8°C before being filled into soft
elastic capsules.

Example 37 (SEC)
Component % By Weight
ritonavir (free base) 13
compound V (free base) 17
Ethanol (USP, 200 proof) 10
polyoxy} 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 49.99
Butylated hydroxy toluene (BHT), NF 0.01

Exampie 38 (SEC)
Component % By Weight
ritonavir (free base} 13
compound V {free base) 17
Prapylene giycol (USP) 7.5
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 52.47
Butyiated hydroxy toluene (BHT), NF 0.03
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Example 39 (SEC)
Component % By Weight.
ritonavir (free base) 15
compound V (free base) 15
Propylene giycol (USP) 7.5
polyoxyl 35 castor oil (Cremophor® EL) 10
Oleic acid, 6321, NF 52.47
Butytated hydroxy toluene (BHT), NF 0.03

Compound Il can be prepared according to the procedures disclosed in
L.S. Patent No. 5,541,206, issued July 30, 1996 and U.S. Patent No. 5,491,253,
issued February 13, 1996, U.S. Patent No. 5,567,823, issued October 22, 19986,
U.S. Patent Application No. 08/673,445, filed June 28, 1996, U.S. Patent
Application No, 08/673,445, filed June 28, 1996 and U.S. Patent Application No.
08/862,951, filed May 30, 1997, all of which are incorporated herein by
reference.

Compound V can be prepared according to the methods disclosed in
U.S. Patent Application No. 08/753, filed Novernber 21, 1996 and International
Patent Application No. WO97/21685, published June 19, 1997, and which are
incorporated herein by reference.
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Degs (beagle dogs, mixed sexes, weighing 7-14 kg) were fasted
overnight prior to dosing, but were permitted water ad libitum. Each dog
received a 100 pg/kg subcutaneous dose of histamine approximately 30
minutes prior to dosing. Each dog received a single solid dosage form
corresponding to a 5 mg/kg dose of the drug. The dose was foliowed by
approximately 10 milliliters of water. Blood samples were obtained from each
animal prior to dosing and 0.25, 0.5, 1.0, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours after
drug administration. The plasma was separated from the red celis by
centrifugation and frozen (-30°C) until analysis. Concentrations of parent drug
were determined by reverse phase HPLC with low wavelength UV detection
following liquid-liquid extraction of the plasma samples. The parent drug area
under the curve was calculated by the trapezoidal method over the time course
of the study. The absolute bioavailability of each test composition was
calcutated by comparing the area under the curve after oral dosing to that
obtained from a single intravenous dose. Each capsule or capsule composition
was evaluated in a group containing at least six dogs; the values reported are
averages for each group of dogs. The average bicavailability data for the
compositions of the Examples is shown in Table |.
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JABLE 1
Mean

E e N % Bi iabil
Example 1 0.0
Example 2 0.0
Example 3 2.5
Example 4 39
Example 5 38.8
Example 6 396
Example 7 55.7
Example 8 40.3
Example 9 61.9

This data indicates that solution compositions provided significantly
better bioavailability than non-formulated compound Hl. Additionally, the
solution compasition, encapsulated in hard gelatin capsule or soft elastic
capsule, demonstrated greatly improved bioavailability.

Compounds I, Il Il, IV and V are inhibitors of HIV protease. They are
usetul for inhibiting an HIV infection and treating AIDS in humans. Total daily
dose of compound I, Il or Il administered to a human in single or divided doses
may be in amounts, for example, from 0.001 to 1000 mg/kg body weight daily
but more usuaily 0.1 to 50 mg/kg body weight daily. Total daily dose of
compound IV or V administered to a human in single or divided doses may be
in amounts, for example, from 0,001 to 300 mg/kg body weight daily and more
usually 0.1 to 20 mgrkg body weight daily. Dosage unit compositions may
contain such amounts of submultiples thereof to make up the daily dose. It will
be understood, however, that the specific dase level for any particular patient
will depend upon a variety of factors including the age, body weight, general
heaith, sex, diet, time of administration, rate of excretion, drugs administered in
combination and the severity of the particular disease undergoing therapy.
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The foregoing is merely illustrative of the invention and is not intended to
limit the invention to the disclosed compounds, methods and compositions.
Variations and changes which are obvious to ang skilled in the art are intended
to be within the scope and nature of the invention which are defined in the
appended claims.

-4B-




WO 98/22106 PCT/US97/20794

CLAIMS
What is claimed is:

1. A pharmaceutical composition which is a solution comprising
(a) an HIV protease inhibiting compound or a combination of HIV protease
inhibiting compounds,
(b) a pharmaceutically acceptable arganic solvent which comprises a
pharmaceutically acceptable long chain fatty acid or a mixture of a
pharmaceutically acceptable long chain fatty acid and a pharmaceutically
acceptabie alcohol,
and, opticnally,
{c) a pharmaceutically acceptable surfactant.

2. The composition of Claim 1 comprising
(a) an HIV protease inhibiting compound or a combination of HIV protease
inhibiting compounds in the amount of from about 1% to about 50% by weight
of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
20% to about 99% by weight of the totat solution or {ii) a mixture of (1) a
pharmaceutically acceptable iong chain fatty acid in the amount of from about
20% to about 99% by weight of the total solution and
(2) a pharmaceutically acceptabie alcohol in the amount of fram about 0% to
about 15% by weight of the total solution and
(c) a pharmaceutically acceptable surfactant in the amount of from about 0% to
about 40% by weight of the total solution.-

3. The compasition of Claim 1 wherein the solution is encapsulated in a
hard gelatin capsule or a soft elastic gelatin capsule.

4, The composition of Claim 1 wherein the solvent comprises (1) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
40% to about 70% by weight of the total solution and (2) ethanol or propylene
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glycol in the amount of from about 1% to about 15% by weight of the total
solution or a mixture of ethanol and propylene glycol in the amount of from
about 1% to about 15% by weight ot the total solution.

5. The composition of Claim 1 wherein the solvent comprises (1) a
pharmaceutically acceptable iong chain fatty acid in the amount of from about
40% to about 70% by weight of the total solution and (2} ethanol in the amount
of from about 10% to about 12% by weight ot the total solution or propyiene
glycol in the amount of from about 5% to about 10% by weight of the total
solution or a mixture of ethanol and propylene glycol in the amount of from
about 5% to about 15% by weight of the total solution.

6. The composition of Claim 1 wherein the solvent comprises (1) oleic
acid in the amount of from about 40% to about 70% by weight of the total
solution and (2) ethanol in the amount of from about 10% to about 12% by
weight of the total solution or propylene glycol in the amount of from about 5% to
about 10% by weight of the total solution or a mixture of ethanol and propylene
giycol in the amount of from about 10% to about 15% by weight of the total
solution.

7. The composition of Claim 1 wherein the HIV protease inhibiting
compound is selected from the group consisting of:
(28,35,55)-5-(N-{N-({N-Methyl-N-{{2-isopropyl-4-thiazolyl)methy(}-
amino)carbonyljvalinyl)amino)-2-(N-((5-thiazolyl)methoxycarbonyljamino)-1,6-
diphenyl-3-hydraxyhexane (ritonavir);
{2S,35,55)-2-(2,6-Dimethylphenoxyacetyljamino-3-hydroxy-5-(25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-diphenylhexane;

N-(2{R)-hydroxy-1(S)-indanyl)-2{R)-pheny/methyl-4(S)-hydroxy-5-(1-(4-(3-
pyridyimethy(}-2(S)-N"-({t-butylcarboxamido}-piperazinyl)}-pentaneamide
{indinavir);

N-tert-butyl-decahydro-2-{2(R)-hydroxy-4-phenyl-3{S)-))N- (2-guinolylcarbonyl)-
L-asparaginyl)amino)butyl)-(4aS,8aS)-isoquinoline-3(S)-carboxamide
(saguinavir);
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5(S)-Boc-amino-4(S)-hydroxy-8-phenyl-2(R)-phenylmethylhexanoyl-(L)-Val-(L)-
Phe-morpholin-4-yiamide;
1-Naphthoxyacetyi-beta-methylthio-Ala-{28,35)-3-amino-2-hydroxy-4-butanoyi-
1,3-thiazolidine-4-1-butylamide;
5-isoquinolinoxyacetyl-beta-methylthio-Ala-(25,35)-3-amino-2-hydroxy-4-
butanoyl-1,3-thiazolidine-4-t-butylamide; ‘
(18-(1R*(R"),25")}-N1(3-({{(1,1-dimethylethy!)aminc]carbonyl)(2-
methy|propyl}amino)-2-hydroxy-1-(phenylmethyl)propyl)-2-((2-
quinolinylcarbonyljamino)-butanediamide;
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or a pharmaceutically acceptable salt of any of the above.

8. The composition of Claim 1 wherein the HIV protease\ inhibiting
compaund is ritonavir, (28, 38, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-
hydroxy-5-(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenythexane, indinavir, saguinavir, nelfinavir or VX-478.

9. The compasiticn of Claim 1 wherein the HIV protease inhibiting
compound is ritonavir or a combination of ritonavir and another HIV protease
inhibiting compound.

10. The composition of Claim 1 wherein the combination of HIV protease
inhibiting compounds is:
ritonavir and (28, 38, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(2S-(1 -tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane;
ritonavir and indinavir;
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ritenavir and saquinavir;

ritonavir and nelfinavir;

ritonavir and VX-478;

saquinavir and nelfinavir,

indinavir and nelfinavir;

nelfinavir and {25, 38, 5S)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane; or

nelfinavir and VX-478.

11. The composition of Claim 1 wherein the HIV protease inhibiting
compound is ritonavir or a combination of ritonavir and (25,35,55)-2-(2,6-
dimethylphenoxyacety(}amino-3-hydroxy-5-(28-(1 -tetrahydro-pyrimid-2-onyl)-3-
methyl butanoy!} amine-1,6-diphenylhexane.

12. The composition of Claim 1 comprising
(=) ritonavir in the amount of from about 1% to about 30% by weight of the total
solution,
{b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
40% to about 99% by weight of the total solution or (i) a mixture of (1) a
pharmaceutically acceptable long chain fafty acid in the amount of from about
40% to about 99% by weight of the total solution and (2} a pharmaceutically
acceptable alcohol in the amount of from about 0% to about 15% by weight of
the total solution and
(c) a pharmaceutically acceptable surfactant in the amount of from about 0% to
about 20% by weight of the total solution.

13. The composition of Claim 12 wherein the solution is encapsulated in
a soft elastic gelatin capsule (SEC).

14. The composition of Claim 12 comprising
(a) ritonavir in the amount of from about 5% to about 25% by weight of the total
solution,
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(b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
30% to about 70% by weight of the total sclution or (ii) a mixture of (1) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
30% to about 70% by weight of the total solution and (2) a pharmaceutically
acceptable alcohol in the amount of from about 6% to about 12% by weight of
the total solution and

(c) a pharmaceutically acceptable surfactant in the amount of from about 5% to
about 10% by weight of the total solution.

15. The composition of Claim 14 wherein the solution is encapsulated in
a soft elastic gelatin capsule (SEC).

16. The composition of Claim 1 comprising
(a) ritonavir in the amount of from about 1% to about 30% by weight of the total
solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 15% to about 99% by weight of the total solution
or {ii) & mixture of (1) oleic acid in the amount of from about 15% to about 89%
by waight of the total solution and
{2} ethanol in the amount of from about 0% to about 12% by weight of the total
solution or propylene giycol in the amount of from about 0% to about 10% by
weight of the total solution or a mixture thereof in the amount of from about 0%
to about 15% by weight of the total solution and
{c) polyoxyl 35 castor oil in the amount of from about 0% to about 20% by weight
of the total solution.

17. The composition of Claim 16 comprising
(a) ritonavir in the amount of from abaout 5% to about 25% by weight of the total
solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 30% to about 70% by weight of the total solution or
(i) a mixture of (1) oleic acid in the amount of from about 30% to about 70% by
weight of the total solution and
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(2) ethanol in the amount of from about 10%to about 12% by weight of the total
solution or propylene glycol in the amount of from about 5% to about 10% by
weight of the total solution or a mixture thereof in the amount of from about 10%
to about 15% by weight of the total solution and

(c) palyoxyl 35 castor oil in the amount of from about 5% to about 10% by weight
of the total solution.

18. The composition of Claim 16 wherein the solution is encapsulated in
a soft elastic gelatin capsule (SEC).

19. The composition of Claim 16 comprising
{a) ritonavir in the amount of about 20% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of from about 62% to about 64% by
weight of the total solution and {2) ethanol in the amount of from about 10% to
about 12% by weight of the total solution and
{c) polyoxyl 35 castor cil in the amount of about 6% by weight of the total
solution.

20. The éomposition of Claim 16 comprié‘mg
(a) ritonavir in the amount of about 20% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises
a mixiure of {1) oleic acid in the amount of about 65% by weight of the total
solution and (2) ethanol in the amount of about 10% by weight of the total
solution and
(c} polyoxy! 35 castor oil in the amount of about 5% by weight of the total
solution.

21. The composition of Claim 16 comprising
{a) ritonavir in the amount of about 20% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises
a mixture of (1) oleic acid in the amount of about 60% by weight of the total
solution and (2) ethanol in the amount ot about 10% by weight of the total
solution and
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(c) polyoxyl 35 castor ail in the amount of about 10% by weight of the total
solution.

22. The composition of Claim 1 comprising
(&) (28, 3S, 55)-2-(2,6-dimethyiphenoxyacetyf) amino-3-hydroxy-5-(28-(1-
tetrahydro-pyrimid-2-ony!)-3-methyl butancyl) amino-1,6-diphenylhexane in the
amount of from about 1% to about 50% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
20% to about 99% by weight of the total solution or (i) a mixture of (1) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
20% to about 29% by weight of the total solution and (2) a pharmaceutically
acceptable alcohol in the amount of from about 0% to about 15% by weight of
the total solution and
(c) a pharmaceutically acceptable surfactant in the amount of from about 0% to
about 40% by weight of the totai solution.

23. The composition of Claim 22 comprising
(a) (28, 35, 5S)-2-(2,6-dimethylphenoxyacetyl)amino-3-hydroxy-5-(25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyi butanoyl) amino-1,6-diphenylhexane in the
amount of from about 5% to about 35% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
30% to about 70% by weight of the total solution or (i) a mixture of (1} a
pharmaceutically acceptable long chain fatty acid in the amount of from about
30% to about 70% by weight of the total solution and (2) a pharmaceutically
acceptable alcohol in the amount of from about 6% to about 12% by weight of
the total solution and
(c) a pharmaceuticaily acceptable surfactant in the amount of from about 2% to
about 20% by weight of the total solution.
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24. The composition of Claim 22 comprising
{a) (28, 35, 55)-2-{2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(28-(1-
tetrahydro-pyrimid-2-onyl}-3-methyl butanoyl) amino-1,6-diphenylhexane in the
amount of from about 1% to about 50% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 20% to about 99% by weight of the total solution
or (i) a mixture of (1) olelc acid in the amount of from about 20% to about 99%
by weight of the total solution and (2) ethanol in the amount of from about 0% to
about 12% by weight of the total solution or propylene glycol in the amount of
from about 0% to about 10% by weight of the total solution or a mixture thereof
in the amount of from about 0% to about 15% by weight of the total soiution and
(c) polyoxyl 35 castor oil in the amount of from about 0% to about 20% by weight
of the total solution

25. The composition of Claim 24 comprising
(a) (2S, 35S, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-diphenylhexane in the
amount of from about 5% to about 35% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises (i} oleic acid
in the amount of from about 30% to about 70% by weight of the total solution or
{i#) a mixture of (1) oleic acid in the amount of from about 30% to about 70% by
weight of the total solution and (2) ethanol in the amount of from about 10%to
about 12% by weight of the total solution or propylene glycol in the amount of
from about 5% to about 10% by weight of the total solution or a mixture thereof
in the amount of about 10% by weight of the total sclution and
{c) polyoxyl 35 castor ail in the amount of from about 5% o about 10% by weight
of the total solution.

26. The composition of Claim 22 comprising
(a) (28, 3§, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(28-(1-
tetrahydro-pyrimid-2-onyl)-3-methy! butanoyl) amino-1,6-diphenylhexane in the
amount ot about 30% by weight of the tatal solution,
(b) a pharmaceutically acceptabie organic solvent which comprises

-58-



WO 98/22106 PCT/USYT/20794

a mixture of (1) oleic acid in the amount of about 50% by weight of the total
solution and {2) ethanol in the amount of about 10% by weight of the total
soiution and

(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution.

27. The composition of Claim 1 comprising
(a) @ mixture of ritonavir in the amount of from about 1% tc about 30% by weight
of the total sofution and another HIV protease inhibitor in the amount of from
about 1% to about 50% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i} a
pharmaceutically acceptable long chain fatty acid in the amount of from about
10% to about 98% by weight of the total soluticn or (i) a mixture of (1) a
pharmaceutically acceptable long chain fatty acid in the amount of from about
20% to about 98% by weight of the total solution and (2} a pharmaceutically
acceptable alcohel in the amount of from about 0% to about 15% by weight of
the total solution and
(¢} a pharmaceutically acceptable surfactant in the amount of from about 0% to
. about 20% by weight of the total solution. ‘
28. The compaosition of Claim 27 comprising
(a) a mixture of ritonavir in the amount of from about 5% to about 25% by weight
of the total solution and ancther HIV protease inhibitor in the amount of from
about 5% to about 40% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises (i) a
pharmaceutically acceptable iong chain fatty acid in the amount of from about
30% to about 70% by weight of the total solution or {ii) a mixture of (1) a
phamaceutically acceptable long chain fatty acid in the amount of from about
30% to about 70% by weigit of the total solution and (2} a pharmaceutically
acceptable alcohol in the amount of fram about 6% to about 120% by weight of
the total solution and
(¢) a pharmaceutically acceptable surfactant in the amount of from about 5% to
about 10% by weight of the total solution,
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29. The composition of Claim 27 comprising
(a) a mixture of ritonavir in the amount of from about 1% to about 30% by weight
of the total solution and another HIV protease inhibitor in the amount of from
about 1% to about 50% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 10% to about 98% by weight of the total sclution or
(i) a mixture of (1) oleic acid in the amount of from ahout 10% to about 98% by
weight of the total solution and (2) ethancl in the amount of from about 0% to
about 12% by weight of the total solution or propylene glyco! in the amount of
from about 0% to about 10% by weight of the total solution or a mixture thereof
in the amount of from about 0% to about 15% by weight of the total solution and
(c) polyoxyl 35 castor oil in the amount of from about 0% to about 20% by
weight of the total solution.

30. The composition of Claim 28 comprising
{a) a mixture of ritonavir in the amount of from about 5% to about 25% by
weight of the total solution and another HIV protease inhibitor in the amount of
from about 5% to about 40% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises (i) oleic acid
in the amount of from about 30% to about 70% by weight of the total solution or
{ii) a mixture of (1) oleic acid in the amount of from about 30% 1o about 70% by
weight of the total solution and
(2) ethanol in the amount of from about 10% 1o about 12% by weight of the total
solution or propylene glyco! in the amount of from about 5% to about 10% by
weight of the total solution or a mixture thereof in the amount of from about 10%
to about 15% by weight of the total solution and
(c) polyoxyl 35 castor ail in the amount of from about 5% to about 10% by weight
of the total solution.

31. The compasitian of Claim 29 comprising
{a) a mixture of ritonavir in the amount of fram about 1% to about 30% by weight
of the total solution and {28, 3S, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-
hydroxy-5-(28-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butancyl) amino-1,6-
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diphenylhexane in the amount of fram about 1% to about 50% by weight of the
total solution,

(b} a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of from about 10% to about 88% by weight of the
total solution and (2) ethanol in the amount of about 10% by weight of the total
solution and

(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution,

32. The compasition of Claim 31 comprising
(a) a mixture of ritonavir in the amount of from about 5% to about 25% by weight
of the total solution and (2S, 38, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-
hydroxy-5-(25-(1-tetrahydro-pyrimid-2-onyl)-3-methy! butanoyl) amino-1,6-
diphenylhexane in the amount of from about 5% to about 40% by weight of the
total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of from about 40% to about 65% by weight of the
total solution and (2) ethanof in the amount of about 10% by weight of the total
solution and . .
(c) polyoxyi 35 castor oil in the amount of about 10% by weight of the total
solution, in .

33. The composition of Claim 27 comprising
{a} & mixture of ritonavir in the amount of about 5% by weight of the total solution
and (28, 38, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(25-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl} amino-1,6-diphenylhexane in the
amount of about 30% by weight of the total solution, ‘
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 45% by weight of the total solution and (2)
sethanol in the amount of about 10% by weight of the total sclution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution.
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34. The composition of Claim 27 comprising
{a) a mixture of ritonavir in the amount of about 15% by weight of the total
solution and (28, 38, 58)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(2S-(1-tetrahydro-pyrimid-2-cnyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of about 15% by weight of the total solution,
{b} a pharmaceutically acceptabla arganic solvent which comprises a mixture of
{1) oleic acid in the amount of about 50% by weight of the total solution and (2)
ethanol in the amount of about 10% by weight of the total solution and
(c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total
solution.

35. The compesition of Claim 27 comprising
(a) a mixture of ritonavir in the amount of about 15% by weight of the total
solution and (28, 38, 55}-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
{25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of about 5% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 60% by weight of the total solution and (2)
ethanol in the amount of about 10% by weight of the total solution and
(c) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution.

36. The composition of Claim 27 comprising a mixture of ritonavir and
(28, 35, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(28-(1-
tetrahydro-pyrimid-2-onyl}-3-methyl butanoyl) amino-1,6-diphenylhexane, the
ratio (w/w) of ritonavir to (25, 38, 58)-2-(2 6-dimethylphenoxyacetyl) amino-3-
hydroxy-5-(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanayl) amino-1,8-
diphenylhexane being from abaut 1:16 to about 5:1.

37. The composition of Claim 36 comprising a mixture of ritonavir and
(28, 38, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(25-(1-
tetrahydro-pyfimid-2-onyl)-3-methyl butanoyt) amino-1,6-diphenylhexane, the
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ratio {w/w) of ritonavir 1o {28, 38, 53)-2-(2,6-dimethyiphenoxyacetyl) amino-3-
hydroxy-5-(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,8-
diphenylhexane being from about 1:8 to about 3:1.

38. The composition of Claim 1 comprising
(@) a mixture of ritonavir in the amount of from about 1% to about 30% by weight
of the total solution and another HIV protease inhibiting compound in the
amount of from about 1% to about 50% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of from about 10% 1o aboul 88% by weight of the
total solution and (2) propylene glycol in the amount of from about 5% to about
10% by weight of the total solution and
(c) polyoxyl 35 castor qil in the amount of about 10% by weight of the total
solution.

39. The composition of Claim 38 comprising
(a) a mixture of ritonavir in the amount of from about 5% to about 25% by weight
of the total solution and {28, 38, 53)-2-(2,6-dimethylphenoxyacety)) amino-3-
hydroxy-5-{2S-(1-tetrahydro-pyrimid-2-onyi)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of from about 5% to about 40% by weight of the
total solution,
{b) a pharmaceutically acceptable organic solvent which comprises a mixture of
{1) oleic acid in the amount of from about 40% 1o about 65% by weight of the
total solution and (2) propylene glycol in the amount of from about 6% to about
8% by weight of the total solution and
(c) poiyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution.

40.  The composition of Claim 38 comprising
(a) a mixture of ritonavir in the amount of from about 1% to about 30% by weight
of the total solution and (25, 35, 55)-2-(2,6-dimethyiphenoxyacstyl) amino-3-
hydroxy-5-(2S-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl} amino-1,6-
diphenylhexane in the amount of from about 1% to about 50% by weight of the
fotal solution,
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(b) a pharmaceutically acceptable organic soivent which comprises a mixture of
(1) oleic acid in the amount of from about 10% to about 88% by weight of the
total solution and (2) propylene glycol in the amount of from about 5% to about
10% by weight of the total solution and

(c) polyexyl 35 castor oif in the amount of about 10% by weight of the total
solution.

41.  The composition of Glaim 40 comprising
{a) a mixture of ritonavir in the amount of from about 5% to about 25% by weight
of the total solution and {25, 38, 55)-2-{2,6-dimethylphenoxyacetyl) amino-3-
hydroxy-5-(28-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of from about 5% to about 40% by weight of the
total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) cleic acid in the amount of from about 40% to about 65% by weight of the
total solution and (2) propylene glycol in the amount of from about 6% to about
8% by weight of the total solution and
(c) polyoxyl 35 castor oii in the amount of about 10% by weight of the total
solution. .

42. The composition of Claim 41 comprising
(a) a mixture of ritonavir in the amount of about 6.0% by weight of the total
solution and (25, 3S, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) aming-1,6-
diphenylhexane in the amount of about 24% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
{c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total
solution.

43. The composition of Claim 41 comprising a solution of (a) a mixture of
ritonavir in the amount of about 5% by weight of tha total sclution and (25, 38,
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58)-2-(2,6-dimethylphenoxyacetyl) amina-3-hydroxy-5-(25-(1-tetrahydro-
pytimid-2-onyl)-3-methyl butanoyl) amino-1,6-diphenylhexane in the amount of
ahout 25% by weight of the total solution and (b) polyoxyl 35 castor oil in the
amount of about 10% by weight of the total solution, in a pharmaceutically
acceptable organic solvent which comprises a mixture of (1) oleic acid in the
amount of about 52.5% by waight of the total solution and (2) propyiene giycol
in the amount of about 7.5% by weight of the total solution.

44. The compoesition of Claim 41 comprising
{a) a mixture of ritonavir in the amount of about 8% by weight of the total
solution and (25, 35, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of about 24% by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises a mixture of
{1) oleic acid in the amount of about 50.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
{c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total

. solution, . .

45. The compesition of Claim 41 comprising
{a) a mixture of ritonavir in the amount of about 8.25% by weight of the total
solution and (28, 35, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
{25-(1 -tetrahydro-pyrimid-2-onyi)-3-methyl butanoyi) amino-1,6-
diphenyihexane in the amaunt of about 22% by weight of the total solution,
(b a pharmaceutically acceptable organic solvent which comprises a mixture of
(1} oleic acid in the amount of about 52.25% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
(c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total
soiution,
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46. The composition of Claim 41 comprising
(a) a mixture of ritonavir in the amount of about 5% by weight of the total solution
and (28, 35, 5§5)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-(2S-(1-
tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-diphenylhexane in the
amount of about 30% by weight of the total solution,
(b) a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amcunt of about 47.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
(c) polyoxy! 35 castor oil in the amount of about 10% by weight of the total
solutian.

47. The composition of Claim 41 comprising
(a) a mixture of ritonavir in the amount of about 15% by weight of the totai
solution and (25, 35, 55)-2-(2 6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenylhexane in the amount of about 15% by weight of the total solution,
(b} a pharmaceutically acceptable organic solvent which comprises a mixture of
(1) oleic acid in the amount of about '52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total solution
and
(c) polyoxyi 35 castor oil in the amount of about 10% by weight of the total
solution.

48. The composition of Claim 41 comprising
() a mixture of ritonavir in the amount of about 13% by weight of the total
solution and {2S, 38, 55)-2-(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-5-
(25-(1-tetrahydro-pyrimid-2-onyl)-3-methyl butanoyl) amino-1,6-
diphenythexane in the amount of about 17% by weight of the total solution,
{b) a pharmaceutically acceptable organic solvent which comprises a mixture of
{1} oleic acid in the amount of about 52.5% by weight of the total solution and
(2) propylene glycol in the amount of about 7.5% by weight of the total soiution
and
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(¢) polyoxyl 35 castor oil in the amount of about 10% by weight of the total
solution.

49. The composition of claim 41 comprising a mixture of ritonavir and (28, 3§, 58)-
2-(2,6-dimethylphenoxyacetyl)  amino-3-hydroxy-5-(2S-(1-tetrahydro-pyrimid-2-onyl)-3-
methyl butanoyl) amino-1,6-diphenylhexane, the ratio (w/w) of ritonavir to (25, 38, 55)-2-
(2,6-dimethylphenoxyacetyl) amino-3-hydroxy-3-(28-(1-tetrahydro-pyrimid-2-onyl)-3-
methyl butanoyl} amino-1,6-diphenylhexane being from about 1:16 to about 5:1.

50. The composition of claim 47 comprising a mixture of ritonavir and (28, 38, 58)-
2-(2,6-dimethylphenoxyacetyl)  amino-3-hydroxy-5-(28-(1-tetrahydro-pyrimid-2-onyl)-3-
methyl butanoyl) amino-1,6-diphenylhexane, the ratio (w/w) of ritonavir to (28, 38, 58)-2-
(2,6-dimethylphenoxyacetyl) amine-3-hydroxy-5-(28-(1-tetrahydro-pyrimid-2-onyl-3-
methyl butanoyl) amino-1,6-diphenylhexane being from about 1:8 to about 3:1.

51. A pharmaceutical composition which is a solution, said composition being
substantially as hereinbefore described with reference to any one of the examples.

Dated 15 June, 1999
Abbott Laboratotries

Patent Attorneys for the Applicant/Nominated Person ,
SPRUSON & FERGUSON
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