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IMPROVED PHARMACEUTICAL FORMULATIONS

Technical Fiel

This invention relates to improved pharmaceutical

formulations comprising at least one HIV. protease inhibiting

compound in a pharmaceutically acceptable solution of a long
chain fatty acid, ethanol, and water, wherein said HIV protease
inhibiting compound contained therein has imprbved solubility

properties.

Background of the Invention

Inhibitors of human‘immunodeficiency virus (HIV) protease
have been approved for use in thé treatment of HIV infection
for several years. A particularly effective HIV protease

8 inhibitor is (28,3S,58)-5-(N-(N-((N-methyl-N-((2- 1sopropy1 -4-
thlazolyl)methyl)amlno)carbonyl)amlno 1,6-diphenyl-3-
hydroxyhexane (ritonavir), which is marketed as NORVIR®.
Ritonavir is known to have utlllty for the inhibition of HIV
protease, the inhibition of HIV infection and the enhancement
of the pharmacokinetics of compounds which are metabolized by
cytochrome P450 monooxygenase. Ritonavir is particularly
effective for the inhibition of HIV infection when used alone

or in combination with one or more reverse transcriptase

inhibitors and/or one or more other HIV protease inhibitors.
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PCT/ US00/ 14342 1 | MPROVED PHARMACEUTI CAL FORMULATI ONS Technical Field This
I nvention relates to i nproved pharmaceutical formulations conprising at

| east one HI V. protease inhibiting conpound in a pharmaceutically
acceptabl e solution of a long chain fatty acid, ethanol,, and water,

wherein said H'V protease inhibiting_conpound contained therein has
anroved solubility properties. Backgf%und of the Invention Inhibitors of
uman i munodefi ci ency virus V), protease _have been approved for use in
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(rito a?&éﬁs Afﬂhf6;5¥gé§£§g aoieb) 1t£§£r%hlch have suitable oral
biocavailability, stability and side effects profiles.
Ritoﬁavir and processes for its preparation are disclosed

in U.S. Patent No. 5,541,206, issued July 30, 1996, the

disclosure of which is herein incorporated by reference. This
patent discloses processes for preparing ritonavir which
produce a crystalline polymorph of ritonavir, known as
crystalline Form I. |

Another process for the preparation of ritonavir is
disclosed in U.S. Patent No. 5,567,823, issued October 22,
1996, the disclosure of which is herein incorporated by
reference. The process disclosed in this patent also produces
ritonavir as crystélline Form I.-

Pharmaceutical compositions comprising ritonavir or a
pharmaceutically acceptable salt thereof are disclosed in U.S.
Patent Nos. 5,541,206, issued July 30, 1996; 5,484,801, issued fi?
January 16, 1996; 5,725,878, issued March 10, 1998; and
5,559,158, issued September 24, 1996 and in International
Application No. W098/22106, published May 28, 1998
(corresponding to U.S. Serial No. 08/966,495, filed November 7,
1997), the disclosures of all of which are herein incorporated
by reference.

The use of ritonavir to inhibit an HIV infection is

disclosed in U.S. Patent No. 5,541,206, issued July 30, 18996.

The use of ritonavir in combination with one or more reverse




Ritonavir i's known to have utility for the inhibition of H Uﬁﬁoﬂwase,

_ the inhi Rigpp4esf H V infection and the enhancement of thect/uses 4342

- pharnacoki netics of conpounds which are netabolized by cytochrone P450
nonooxygenase. Ritonavir is particularly effective for the inhibition of
H V infection when used alone or in conbination with one or nore reverse
transcriptase inhibitors and/or one or nore other HI 'V protease
i nhi bitors. WD 00/74677 1 0 DEC 2003 PCT/ US00/ 14342 H V pr ot ease
i nhibiting conpounds typically are characterized by havi ng poor oral
bi oavail ability and there is a contiguing need for the devel opnent of

~ i nproved oral dosage forns for HV protease inhibitors which have
sui tabl e oral .bi oavai.l abil.it t abi 1.0 L.y ' retiles.
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metabolized by cytochrome P450 monooxygenase is disclosed in WO

97/01349, published January 16, 1997 (corresponding to U.S.
Serial No. 08/687,774, f£iled June 26, 1996). The disclosures
of all of these patents and patent applications'are herein
incorporated by reference.

Examples of HIV protease inhibiting compounds include
N- (2 (R) -hydroxy-1
(8) -indanyl) -2 (R) ~-phenylmethyl-4 (S) -hydroxy-5- (1- (4~ (3~
pyridylmethyl)—z(s)—N'—(t-butylcarboxamido)-piperazinyl))-penta
neamide (for example, indinavir) .and related compounds,
disclosed in European Patent Application No. EP 541168,
published May 12,v1993, and U.S. Patent No. 5,413,999, issued
j May 9, 1995, both of which are herein incorporated by
reference;
N-tert—butyl-decahydro-z«[2(R)-hydroxy-4-pheny1—3(s)-[[N—(z—qui
nolylcarbonyl)-L-asparaginyl]amino]butyl]—(4aS,8aS)—
isoquinoline-3(S) -carboxamide (for example, saquinavir) and
related compounds, disclosed in U.S. Patent No. 5,196,438,
jesued March 23, 1993, which is incorporated herein by
reference;

S(S)—Boc—amino-4(s)-hydroxy-s—phenyl-z(R)-phenylmethylhexanoyl-

(L) -val- (L) -Phe-morpholin-4-ylamide and related compounds,




Phar maceuti cal conpositions conprising ritonavir-or a phay qu&ﬁiﬂ&ﬁily
accept abl g, ereof are disclosed in U S Patent hbs

i ssued Ju§§§§g?m%£96; 5,484,801, issued January 16, 1996; g ?§§0§g§42

i ssued March 10, 1998; and 5,559, 158, issued Septenber 24, 1996 and in

I nternational Application No. W98/22106, published My 28, 1998 -
(corresponding to U.S. Serial No. 08/966,495, filed Novenber 7, 1997),

t he di sclosures of all of which are herein incorporated by reference. The
use of ritonavir to inhibit an HV infection is disclosed in U S. Patent
No. 5,541, 206, issued July 30, 1996. The use of ritonavir ;Ln conbination
with one or nore reverse WO 00/ 74677 3*1 0 DEC 2003 PCT/USOO/14342

transcrkgiase inhibitors to inhibit an HV infection is_ disclosed in US.
Pat ent Nbisclessds2s, EU§§@@énd@ﬁé3?t PP 1cafiony o - d$P$$%6ﬁévir
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applications are herein
5-isoquinolinoxyacetyl-beta-~nethylthio-Ala-(2S,38)-3~amino-2-h

ydroxy-4-butanoyl-1,3-thiazolidine-4-t-butylamide (for example,

iQoa-Mta-Apns-Thz-NHtBu) and related compounds, disclosed in
European Patent Application No. EP490667, published June 17,
1992 and Chem. Pharm. Bull. 40 (8) 2251 (1992), which are both
incorporated herein by reference; [1 S-[1 R-(R-),28*])-N1
(3-100(1,2 -
dimethylethyl)amino] carbonyl] (2-methylpropyl) amino] -2-hydroxy-1
- (phenylmethyl)propyl] -2-[(2-
quinolinylcarbonyi)amino]—butanediamide (for example, SC-52151)
and related compounds, disclosed in PCT Patent Application No.
W092/08701, published May 29, 1992 and PCT Patent Application
No. W093/23368, published November 25, 1993, bo;h of which are

herein incorporated by reference; g?

-



~which is incorporated herein by reference;

(L) -Val - (L) - Phe- nor phol i n-4-yl am de and rel at ed

i ncorporateéd by reference. Exanples of H V protease inhibilith@ECod§d3unds

i ncl ude WO QZ4¢MR) - hydroxy-1 (S) -indanyl) -2 (R) -phenyl mm&ee/’zﬂéxf:&

- hydroxy-5- (1- (4- (3-

pyridyl methyl)-2(S)-N -(t-butyl carboxam do) - pi perazinyl)) - penta neam de
(for exanple, indinavir).and rel ated conpounds, disclosed in European

Pat ent Application No. EP 541168, published May 12, 1993, and U.S. Patent
No. 5,413,999, issued My 9, 1995, both of which are herein incorporated
by reference;

N-t ent - but yl - decahydr o- 2-[ 2( R) - hydr ox¥- 4- phenyl -3(S)-[ [ N-(2-qu

~ nol yl carbonyl) -L-asparaginyl] am no)butyl] - (4aS, 8aS) -

i soqui nol i ne-3(S)-carboxam de (for exanple, saquinavir) and related
conpounds, disclosed in U S. Patent No. 5,196,438, issued March 23, 1993,

th Ihexanoyl

O 00/ 74qH- 4
j1 0 DEC 2003 PCT/ US00/ 14342 di scl os yn Euro \C2 Rb.
EP532466, published March 17, 1993, i'ch is §ncorpor§ 4 n by
reference; 1 hbphthoxyacety”qbeta: rmnhylthlo Al a- (2S]39)
- 3-am no- 2- hydroxy--@butanow 1, 3-t zol i di N{t byl am de

5(S) - Boc- am no-4(S) - hydr oxy- 6- phenyl - 2( R) - phenyl
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(for example, VX-478) and related compounds, disclosed in PCT
Patent Application No. WO 94/05639, published March 17, 1994,

which is incorporated herein by reference;

O
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(for exanple, 1-Naphthoxyacetyl-M a-(2S, 3S)-AHPBA- Thz-NH-tB )a/’g‘ 20'53
5-1 soqui i cetyl-beta---nethylthio-AIa-(28,3S)-3-an‘ig- -
ydroxy-4?§k¥@ﬁééﬁ-l,3-thiazolidine-4-t-buty|anide (for exanp?g,s 14342
i Qpa- M a- Apns- Thz- NHt Bu) and rel at ed conpounds, disclosed in European
Pat ent Application No. EP490667, published June 17, 1992 and Chem
Pharm . Bull. 40 (8) 2251 (1992), which are both incorporated herein by
reference; [1 S-[1 R(R),2S*])-N '

di met hyl et hyl ) am no] car bonyl ] ( 2- net hyl propyl ) am no] - 2- hydroxy-1 -
(phenyl met hyl) propyl ] - 2 - 2
quinoIinylcarbonyl)anino]-butanedianid% (for exanple, SC52151) and
rel at ed conmpounds, disclosed in PCT Patent Application No. W92/08701,
publ i shed May 29, 1992 and PCT Patent Application No. W93/ 23368,

publ i she Y 5, 9 orh of which are herein incorporated by
referenc&%‘ﬁé%é??@ ﬁ?g?qggPh.--~ 0 O NH2 (for exanple, VX-478) and
rel at ed conmpounds, disclosed in PCT Patent Application No. W 94/ 05639,

publ i shed March 17, 1994, which is incorporated herein by reference; 1 0
DEC 2003 PCT/' .1S00/ 14342

H2N

HO OH

(for example, DMP-450) and related compounds, disclosed in PCT
Patent Application No. WO 93/07128, published April 15, 1993,

which is incorporated herein by reference; } o




WO 00/ 74677 6 (for exanple, DVP-323) or H2N Y I 10 DEC 200% g DEC 2003

PCT/ USOO/ $433det74670r exanpl e, DWVP-450) and rel ated conpoundspcrisssliqased in
PCT Patent Application No. WO 93/07128, published April 15, 1993, which
I's incorporated herein by reference; WD 00/74677 7 HO 1 0 DEC 2003

PCT/ USO0/ 14 342 for exanple, AGL343, (nelfinavir)), disclosed in PCT

Pat ent Application No. WD 95/09843, published April 13, 1995 and U.S.

Pat ent No. 5, 484,926, issued January 16, 1996, which are both

i ncorporated herein by reference; R (c) 00/74677 8 OH CH 0 DEC 2003 -1 °
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for example, AG1343, (nelfinavir)),
disclosed in PCT Patent Application No. WO 95/09843, published
April 13, 1995 and U.S. Patent No. 5,484,926, issued January

16, 1996, which are both incorpofated herein by reference;

R
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P (for exanple, BMS 186, 318) disclosed in European Patent ﬁ)pl icahﬁ on No.
EP580402,“%/%31117ed January 26, 1994, which.is in}corporatﬁ hCei2 aoy

ref er ence; 74677 1 0 DEC 200 PCT/US00/14:4., 9 (for eKaRiS80/14342
SC-55389a) and rel ated conpounds disclosed in PCT Patent Application No.
WD 9506061, published March 2, 1995, which is incorporated herein by
reference and at 2nd National Conference on Human Retroviruses and

Rel ated I nfections, (Washington, D.C., Jan. 29 - Feb. 2, 1995), Session
88; and (for exanple, BILA 1096 BS) and rel ated conpounds di sclosed in

Eur opean Patent Application No.. EP560268, published Septenber 15, 1993,
which is incorporated herein by referefice; and WD 00/74677 10 OH 1 0

" DEC 1003 PCT/ US00/ 14342 CF3 (for exanple, U 140690) and rel ated conpounds
di sclosed in PCT Patent Application No. WO 9530670, published Novenber

16, 1995, OH OH
BocNH\/?\,ﬁ NHBoc
e

(for examble, BMS 186,318) disclosed in European Patent
Application No. EP580402, published January 26, 1994, which is

incorporated herein by reference;
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accept abl q$alAw®f any of the above. Qher exanples of H \egr 0§

i nhi biting conpounds include conpounds of formula I: CH3 HC1 N
V yNHA "NH 4 R WO 00/ 74677 11 PcTruso I! wherein RL is | ower alkyl and
R2 and R3 are phenyl and related conpounds or a pharnaceutically
acceptabl e salt thereof, disclosed in PCT Patent 'Application No. WO

94/ 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
conpounds of formula | are useful to ignhibit HV infections and, thus,
-are useful for the treatnent of AIDS. In particular, the conpound of
formula I'l, has been found to be especially effective as an inhibitor of
H V protease. The nost preferred conpound of formula Il is (2S, 3S, 5S5)

-5- (N (f¥r (extdple, SC-55389a) and related compounds disclosed in PCT

whi ch s incorporated herein by reference; or a phar rraceutifeg lUE(% ;@3
A34l
j H3

Patent Application No. WO 9506061, published March 2, 1995,
which is incorporated herein by reference and at 2nd Natiocnal
Conference on Human Retroviruses and Related Infections,

(Washington, D.C., Jan. 29 - Feb. 2, 1995), Session 88; and

(for example, BILA 1096 BS) and related compounds disclosed in
European Patent Application No. EP560268, published September

15, 1993, which is incorporated herein by reference; and




Met hyl -N- ((2-isopropyl -4-thiazolyl)nmethyl) -am no) carbonyl)1 d”ﬁEbn¥63 )
an no) -waé%@n§$§-thiazolyl nmet hoxycar bonyl ) am no) -1 : 3

6- di phenyl - 3-hydY oxyhexane (ritonavir; a conmpound of fornul &CTIY§OP163424
pharmaceutically acceptable salt thereof. Qher exanples of H 'V protease

I nhi biting conpounds al so include conpounds of forrmula IV: WO 00/ 74677 12
IV J.0. DEC 2003 PCT/USQOQO 14342 wherein RL is benzyl, R2 is benzyl or

| oweral kyl, R3 is loweralkyl and R5 is or and rel ated conpounds or a
pharmaceutically acceptable salt thereof, disclosed in U S. Patent
Application No. 08/572,226, filed Decenber 13, 1996 and U.S. Patent
Application No. 08/753,201, filed Novéhber 21, 1996 and International
Patent WO 00! 74677 13 .1 0 DEC 2003 PCT/"u SOO 142 42 Application No.
W97/ 21685, published June 19, 1997, all of which are incorporated herein
by reference. A preferred ound i e conmpound of formula IV wherein
Ri and R2 are benzyl, R3 i Qpr op and RS is

HN ™

e

S N
N
O \O

(for example, 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.

Other examples of HIV protease inhibiting compounds

include compounds of formula I:

H;C o
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A nost ‘preferred conpound of formula IV is (2S, 3S, 1U'DF

59) - 2- (2,68limisHy| phenoxyacet yl) T/USGU! IZW

am no- 3- hydr oxy- S-[ 2S- (| -t et rahydr o- pyri m d- 2- onyl ) - 3- nethyF Ebutanoyl]

am no-1, 6-di phenyl hexane (a conpound of fornmula V) or a pharmaceutically
acceptable salt thereof. The preparation of a conmpound of formula Vis
disclosed in U S. Patent Application No. 08/572,226, filed Decenber 13,
1996 and U.S. Patent Application No. 08/753,201, filed November 21, 1996
and International Patent Application No. WD 97/21685, published June 19,
1997. A conmpound of fornmula Il has aqueous solubility of

approximately 6 mcrograns per milliliter at pH >2. This is considered to

be extr o u S 'I't efore ou do fornula
RN i R g AN AR PR C BT Sl P

- bi oavai tempbutiis bn af pharmbbeutiealbgsadwpn dHléiéHMHK%EEEé%ffor"U|a
[11, WDO,00/ 74677 14 1r 11 O DEC 2003 11-C c FUSO01l/! 434. adm ni st er ed

as an (AHBFHOPS et sBFT dPRReRC cABRE A 628608y &F -0 MA 94|/51%ﬂfﬁ$acp1eb1¥%hle<&y a
bi oavai | 4ty I han I n 5 Kk d i n,dogs.
Aci d ad%?%oz sélg%g glﬁaaﬁc%rrpga/%gﬁgf ﬁ}Tylor%ulsﬁ jﬁy(fgirégtg%(% .?\?:gy So,

bi s- hydt 826} obpth, oglwhmsblare ibrerperhied herfedmatty mafletdmwcdi kefhdave

aqueouscggﬁgghagtégs 8 u?a I are useful to inhibit HIV infections

and, thus, are useful for the treatment of AIDS.

In particular, the compound of formula II, has been found

to be especially effective as an inhibitor of HIV protease.

CHj

HaC
T e Q@ -
\/'\/"' 2 L ’8\
:Ijn\‘NH NH T
CH3;” ™ CHy

The most preferred compound of formula II is
(2s,38,58) -5~ (N- (N~ ( (N~

A
v

Methyl-N- ( (2-isopropyl-4-thiazolyl)methyl) -amino) carbonyl)
valinyl)amino) -2- (N- ((5-thiazolyl methoxycarbonyl)amino)-1
6-diphenyl-3-hydroxyhexane (ritonavir; a compound of formula
III) or a pharmaceutically acceptable salt thereof.

Other examples of HIV protease inhibiting compounds also

include compounds of formula IV:




milligrans/nilliliter. This is only a slight inprovenent ovgf () DBE 2003

sol ubi |'i t yw@bo/Adse; free base. This | ow aqueous solubility ke
practical the admnistration of therapeutic amounts of anmggﬁzugﬁéf¥$bn

salt of a conpound of fornmula Il as an aqueous solution. Furthernore, in
view of this low aqueous solubility, it is not surprising that the
bi s-tosylate of conpound |11, adm nistered as an unfornulated solid in a

capsul e dosage form is characterized by a bioavailability of [|ess than
2% followng a 5 ng/ kg oral dose in dogs. In order to have a suitable oral
dosage form of a conpound of fornula IH , the oral bioavailability of a
conpound of fornmula Ill should be at teast 20% Preferably, the oral

bi oavail ability of a conpound of formula IIl fromthe dosage form should
be greater than about 40% and, nore preferably, greater than about 50%
One neasure of the potential useful ness of an oral dosage formof a
pharnaceuticahi,oent is the biQavail #lity observed afg$r or al

adm nistratio t he dosage f{{rm Vari ous factorii can fect the

bi oavail ability i nigtere rall Thesg! factors include
aqueous sol ubi | ' tro esti nal
tract, dosage ..JAqueo solubrflity is one
of WO 00/ 74677

wherein R1 is benzyl, R2 is benzyl or loweralkyl, R3 is

loweralkyl. and R5 is

o
N
-N" TnH -NT NH D

and related compounds or a pharmaceutically acceptable salt
thereof, disclosed in U.S. Patent Application No. 08/572,226,
filed December 13, 1996 and U.S. Patent Application No.

08/753,201, filed November 21, 1996 and International Patent




t he nost inportant of these factors. Wien a drug has poor qﬂgﬁgyi
solubilib,go@%,g?pts are often nmade to identify salts or %; 1 ,002
deri vati Ve2 *the drug which have inproved aqueous sol ub T@F@@iﬁ%en a,
salt or other derivative of the drug is identified which has good agueous
solubility, it is generally accepted that an aqueous solution formulation
of this salt or derivative will provide the optimum oral'

bi oavail ability. The bioavailability of the oral solution fornulation
of.a drug is then generally used as the standard or ideal bioavailability
agai nst which other oral dosage forns are neasured. For a variety of

. reasons, such as patient conpliance amd taste maski ng, a solid dosage

form such_as capsules, is wusually preferred over a |liquid dosage form
HoweverBPBiaFatieni §odo¥AGe /20685, Nl ished thinetldr 19pdwdai]l efid the
like, . ayd I i I i.0avajlability than oral

sol uti oﬁélgp %Eg g?&g’%&%ét%;d;?ﬂ%ﬁe%ee%o%%e%' of a suitable capsule
dosage form Bs ptre felrtraid conpmmdiiabité tgomfouridicofir Bgrinhidh IV ahetkasne
as possible to_the ideal i oavailabjlity denonstrated by the oral
sol uti oR1f BPAuRZt PSR %@Pzﬁﬁe(ﬁ%mfs:\ﬁﬂﬂgggﬁﬁﬁ§QéLE§ ¥®ul d be expected to
have good solubility 1in organic solvents, it would not necessarily follow
that oral admni.stration of such a solution would give good
bi oavailability for the drug. It has been found that a conpound of
formula Il has good solubility impharnmaceutically acceptable organic
ol vents and that the solubility if such

-N Nt

E

A most preferred compound of formula IV is (28, 38,

58) -2- (2, 6Dimethylphenoxyacetyl)
amino-3-hydroxy-5- [2S~ (1-tetrahydro-pyrimid-2-onyl) -3-methyl
butanoyl] amino-1,6-diphenylhexane (a compound of formula V) or
a pharmaceutically acceptable salt thereof. The preparation of
a compound of formula V is disclosed in U.S. Patent Application

%9 No. 08/572,226, filed December 13, 1996 and U.S. Patent
Application No. 08/753,201, filed November 21, 1996 and
International Patent Application No. W0 97/21685, published
June 19, 1997.

A compound of formula III has an aquepus solubility of
approximately 6 micrograms per milliliter at pH >2. This is
considered to be extremely poor aqueous solubility and,
therefore, a compound of formula III in the free base form
would be expected to provide very low oral bicavailability. In

fact, the free base form of a compound of formula III,




solvents is enhanced in the presence of a pharmaceutically acceptable

|l ong chain fatty acid. Adm nistration of the WO 00/ 74677 16 % PEC ZMMB
PCT/ USO0/ M34@7401 uti on as an encapsul at ed dosage forn1(sof@~e‘ﬁ&bhag-
capsules or hard gelatin capsul es) provides an oral boavailability of as
hi gh as about 60% or nore. Solubility is,therefore an inportant factor in
the fornulation of HV protease inhibiting conpounds. Thus, it would be
an inportant contribution to the art to provide an inproved
pharmaceutical fornulation conprising at |east one H V protease

I nhi biting conpound havi ng enhanced dissolution properties. O 00/74677 17
Brief Description of the Drawings 10 BPgC 2003 PC i 1US00114342 Figure 1
illustrates the powder X-ray diffraction pattern of the substantially

pure Forgahigiyctabdi 88 pAl yAeoRPRuRbtd LAY 1 WdSsd1 L] HUSLER! 83,408

powder X-ray diffraction pattern of the su stantlal pure

cryst.al | ineChatyepephzed by|aoha¢awallablllty of less than 2% follow1ng
a 5 mg/kg oral dose in dogs.

Acid addition salts of a compound of formula III (fof
example, bis-hydrochloride, blstosylate, bis- methane sulfonate
and the 11ke) have agqueous solubilities of <0.1
milligrams/milliliter. This is only a sllght 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 a compound of formula IIT
as an aqueous solution. Furthermore, in view of this low
aqueous solubility, it is not surprising that the bis-tosylate
of cbmpound III, administered as an unformulated solid in a
capsule dosage form, is characterized by a biocavailability of
less than 2% following a 5 mg/kg oral dose in dogs.

In order to have a suitable oral dosage form of a compound
of formula III, the oral bioavailability of a compound of

formula III should be at least 20%. Preferably, the oral

bioavailability of a compound of formula III from the dosage
form should be greater than about 40% and, more preferably,
greater than about 50%.

One measure of the potential usefulness of an oral dosage
form of a pharmaceutical agent is the biocavailability observed
after oral administration of the dosage form. Various factors
can affect the biocavailability of a drug whén administered
orally. These  factors include aqueous solubility, drug
absorption throughout the gastrointestinal tract, dosage

strength and first pass effect. Aqueous solubility is one of



Figure:3 illustrates the equilibriumsolubility of Ritonﬁyqy' y.
Fi gure 4‘7&4+0Z|75H7at es the equilibriumsolubility of Ri tonafy,LH; U%mq,
Fi gure 5% ates the effect-of added water on the solubility of

Ritonavir Formll. Figure 6 illustrates the dissolution profile of

Ritonavir Formll crystals. Figure 7 illustrates the 3D plots for the

solubility of Ritonavir Forml and Il as a function of tenperature,

water, and ethanol. J..0 DEC 1 WD 00/ 74677 PCT[C- SOQ 14342 18 Summary of

the Invention The instant invention provides a pharmaceutical conposition

conprising at |east one H'V protease_inhibiting conpound in a

- pharmaceutical ly acceptable solutionléf a long chain fatty acid, ethanol,
and water, wherein said HV protease inhibiting conmpound contai ned ‘

t her ei ntRasMPHpr 3WRArs8RLbPEi Ehefropertres. DthEn & BT rPpSi BRCBF the

RS e e St s et e e W S -
or pharoacethéraBieyimatépeabbé shkt srughebhdoh have pheproecedt agatdbys
aCCGptaQé?uﬁi??Q&? i’ ggngtsalt or other derivative of the drug is
identified which has good aqueous solubility, it is generally
accepted ﬁhat an aqueous solution formulation of this salt or
derivative will provide the optimum oral ‘biocavailability. The
biocavailability of the oral solution formulation of a drug is
then generally used as the standard or ideal bioavailability
against which otherkoral dosage forms are measufed.

For a variety of reasons, such as patient compliance and
taste masking, a solid dosage form, such as capsules, is
usually preferred over a liquid dosage form. However, oral
solid dosage forms, such as a tablet or a powder, and the like,
of a drug generally provide a lower biocavailability than oral
solutions of the drug. One 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
) biocavailability demonstrated by the oral solution formulation

of the drug.
‘While some drugs would be expected to have good solubility
in organic solvents, it would not necessarily follow that oral

i
¥
H

administration of such a solution would give good i

biocavailability for the drug. It has been found that a /

§
%?

compound of formula III has good 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 -




conprising a mxture of at |east one pharmaceutically accsﬁiiﬁkg @ﬁFg‘
chain fag& Ci et hanol, and water. The conpositions of : g
Sodvtedt

i nventi on greatly inproved solubility for HV protREKESOARIEI ting
conpounds contai ned therein when conpared to anal ogous conpositions

Wi t hout added water. A preferred conposition of the inventionis a

solution conprising (a) an H'V protease inhibiting conpound or a

conbi nati on of HV protease inhibiting conpounds (preferably, a conpound

of the formula 11 or |V or saquinavir or nelfinavir or indinavir or, nore
preferably, a conpound of fornmula IIl or V or WD 001746 7? 19 1 0 DEC 2003
PCTI USOOL14342 saqui navir or nel finavt® or indinavir, or, nost

preferably, a conpound of the fornmula Ill or V); or a conbination of a
conpoun§°zﬁt%ﬁ@ p8r Al gndapsiulated idesage afidrandebét BlYstiel eafFsules

i nhi bi t e Y, T aonpound of .the formula_ IV or  _saquinavir_or
indinav?% %épﬁe§§§%§é¥rF%ggdiégkapﬁﬁ%ﬁéﬁﬁb?9,oﬁa ohbPAYEAdAe iEYe @Hound
of the &srhigh asl abeutneloy wavirornd anot her H 'V protease inhibitor

(preferably, the cgqonpound of the formula V or saquinavir or indinavir or
nelfinavir),SSAPQ#iﬁtXN%ﬁeﬁgﬁﬁﬁéoﬁg an important factor in the

formulation of HIV protease inhibiting compounds.
Thus, it would be an important contribution to the art to

provide an improved pharmaceutical formulation comprising at

least one HIV protease inhibiting compound having enhanced

dissolution properties.
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conbi nation- of a conpound of fornula Ill and a conmpound ofq4f 19009 in
t he amouniygpdekEem about 1% to about k. 50% (preferably, fr Whidat to
about 40% nore preferably, from about 10%to about 40% by wel ght of the
total solution, (b) a pharnmaceutically acceptable organic solvent whi ch
conprises (i) a pharmaceutically acceptable |long chain fatty acid in the
anount of from about 20%to about 99% (preferably, from about 30%to
about 75% by weight of the total solution or (ii) a mxture 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 75% by wei ght
of the total solution; (2) ethanol in the anmbunt of from about 1%to
about 15% (preferably, from about 3% to about 12% by weight of the total
solution; (c) water in Bthe a--untiof fron1about 0 4%t o about 3.5% and
(d) a pharnmaceuticall | phior RIS int of from about
0% to about 40% (preferably, fron1about 2@6to WO Da/ 74C77 20

PCUSOf f 434" - "§3 cayauit pr@@@grgpég pref t %t

15% by wei ght of the total solutlolﬁll8 €6ﬁ§é¥r§ gg?L§Q9EE ?é%h?ﬁﬁ$gﬂﬁl

i nventi &@f thee sshishamniakly cpiespstraned cnyatsaﬂunel psﬂymog\plhahfn

capsul €.y ;(- 1Y .

Figure 2 illustrates the powder X-ray diffraction pattern

. of the substantially pure Form II crystalline polymorph of
!ﬁ% ritonavir.

Figure 3 illustrates the equilibrium solubility of
Ritonavir Form II.

Figure 4 illustrates the equilibrium solubility of
Ritonavir .Form I.

Figure 5 illustrates the effect of added water on the
soiubility of Ritonavir Form II.

Figure 6 illustrates the dissolution profile of Ritonavir
Form II crystals.

Figure 7 illustrates the 3D plots for the solubility of
Ritonavir Form I and II as a function of temperature, water,

and ethanol.




a hard gelatin capsule. Preferably, the pharnmaceutically,a qﬁ@b ,
organi c sol vent conprises from about 50%to about 99%tnn§g?g t Q@P t he

total sol MAWH4Hbre preferably, the pharnaceutically accePEaBbiSe/bbéhni c
solvent or m xture of pharnmaceutically acceptable organic solvents
conprises from about 50%to about 75% by wei ght of the total solution.
Preferred pharmaceutically acceptable solvents conprise (1) a
pharmaceutically acceptable long chain fatty acid in the amount of from
about 40%to about 75% by weight of the total solution; (2) ethanol in
the anount of from about 1% to about 15% by weight of the total

solution; and (3) water in the amount 18 from about 0.4%to about 3.5% by
wei ght of the total solution. Mre preferred pharnaceutically acceptable
sol'vents conprise (1) a phargempatycelfl yhac deptealieord ong chain fatty acid
In the amount of from about 40%to about 75% by weight of the total
solution and (2 et hanol in the anmount of from about 3% to about 12% by
wei ght of the TREalnEbRUEI dRVERFRTMERE VRS %3 dehapmaraueeaatcal |y
accept a I 1)} +0hei 0 1R, t t:of .t out
d0% Lo sk TEot ey CORPEAPT IR bre Rty i Y PR LR R
WO OO 74edfp@ind in a pharmaceutically acceptable solution of a long

chain fatty acid, ethanol, and water, wherein said HIV protease
inhibiting compound contained therein has improved solubility

properties.

Detailed Degcription of the Invention

The instant invention comprises a solution of an HIV
protease inhibiting compound or a combination of HIV protease
inhibiting compounds or pharmaceutically acceptable salts
thereof in a pharmaceutically acceptéble organic solvent
comprising a mixture of at least one pharmaceutically
acceptable long chain fatty acid, ethanol, and water.

The compositions of the instant invention provide greatly {3
improved solubility for HIV protease inhibiting compounds
contained therein when compared to analogous compositions
without added water.

A preferred composition of the invention is a
solution comprising (a) an HIV protease inhibiting
compound or a combination of HIV protease inhibiting
compounds (preferably, a compound of the formula II or
IV or saquinavir or nelfinavir or indinavir or, more

preferably, a compound of formula III or V or




1 0 DEC 2003 PCT/ US00/ 14342 ampunt of from about 3%to about &flght
of the t@ipl,=ed-ution. I'n one enbodi ment bf the inventi on,y, % 20
preferred conp05|t|on of the invention is a solution conprl (§T
ritonavir in the anount of fromabout it to about 30% (preferably, from
about 5% to about 25% by weight of the total solution, (b) a

phar maceutically acceptable organic solvent which conprises -M a
pharmaceutically acceptable long chain fatty acid in the amount of from
about 40%to about 99% (preferably, from about 30%to about 75% by wei ght
of the total solution or (ii) a nixt#re of (1) a pharmaceutically
. acceptable long chain fatty acid in Re armount of from about 40%to

about 99% ;grefe rably, fram about 30%tqQ about 75% by weight of the total
solutloﬁ* ?QﬁlﬁtﬂﬁnBPlﬁthHér SFotRELISAVEXoMOFhoTOST to about |, . 5%

(preferghlysefd10M,, aR0OHER }36%1}18 g?oghelg%wgnov\@ﬁhtozofvgt h%xt ral sol ution,

(c) water in the anount rom about abou % (d) a
pharnaceu¥ﬂ%a¢¢?1anceﬁtabbempanhécbénthenfbhmulanaanbrof fron1about 0%to

about 20@6 ref erabl from ab 2. 5% to ahouyt,.10% by weight of the
t ot al scﬁLl*%ﬁyl¥naéan3P8 Fgfgﬁ&eﬁrg 885 iSA9e invention, the

sol uti on(pse BLEAPEY| atBd cBmpotAlt o€l askl Eciahall TV or
saquinavi} or indinavir or nelfinavir, or, more
preferably, a combination of a compound ©of the formula
9 III or nelfinavir and another HIV protease inhibitor
(preferably, the compound of the formula V or saquinavir
or indinavir or nelfinavir), or, most preferabiy, a
combination of a compound of formula III and a compound
of formula 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% 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% (preferably, from about 30% to
) about 75% by weight of the total solution or (ii) 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 75% by weight of
the total solution; (2) ethanol in the amount of from
about 1% to about 15% (preferably, from about 3% to
about 12%) by weight of the total solution; (c) water in
the amount of from about 0.4% to about 3.5%; and (d) a
pharmaceutically acceptable surfactant in the amount of

from about 0% to about 40% (preferably, from about 2% to




capsule (SEC) or a hard gelatin capsule. An even nore preferred
conposrtrqgopgighﬁ invention is a solution conprising (a) %ﬂpﬁ%ﬁﬁ@m

t he anmount e DEC - 203 WO 00/ 74677 22 PCT/ US00/ 14342 PF 1 %
to about 30% (preferably, from.about 5% to about 25% by weight of the . .
total solution, (b) a pharmaceutically acceptable organic solvent which
conprises (1) oleic acid in the amount of from about 15% to about 99%
(preferably, from about 30%to about 75% by weight of the total solution
or (ii) a mxture of (1) oleic acid in the anmount of from about 15%to
about 99% (preferably, from about 30% to about 75% by wei ght of the
total solution and (2) ethanol in the<&munt of from about 1% to about
15% ( preferabl fromabout 3% to about 12% by wei ght of the total

sol ut i or2PPey %gf e‘?nﬁinmoﬁﬁepﬁﬁ'ﬁeﬁﬁbéﬁ/ f Eovpmaledriut) . 2495 % ot ababibu8. 5% and

(o EELAREY PR SEEET o LTSI e g, st 200

sdrﬂrrnnmbmdzmemweofnnhe mneéﬁt&ed erbedis@nit i¢in tihe i nvention, the

solution_is e %gted in soft elastrcagﬁratrn capsule (SEC) or a hard
gel atin %%ﬁ%%ﬁ ip ﬁré? Fr edagbhpogrdadirofcapm ey 9B hbnors a

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 organic solvent or mixture
of pharmaceutically acceptable organic solvents
comprises from about 50% to about 75% by weight of the
total solution.

Preferred pharmaceutically acceptable solvents
comprise (1) a pharmaceutically acceptable long chain
fatty acid in the amount of from about 40% to about 75%
by weight of the total solution; (2) ethanol in the
amount of from about 1% to about 15% by weight of the
total solution; and (3) water in the amount of from
about 0.4% to about 3.5% by weight of the total %
solution. More preferred pharmaceutically acceptable
solvents comprise (1) a pharmaceutically acceptable long
chain fatty acid in the amount of from about 40% to
about 75% by weight of the total solution and (2)
ethanol in the amount of from about 3% to about 12% 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 75% by

weight of the total solution and (2) ethanol in the




solution conprising (a) ritonavir in the anmount of about QE% ht of

the total waapti¢zon, (b) a pharmaceutically acceptable org@
which conprises a mxture of (1) oleic acid in the anount of fron1about
70% to about 75% by weight of the total solution and (2) ethanol in the
amount of from about 3% to about 12% preferably, about 12% by wei ght of
the total solution, (c) water in the amount of from about WO 06/ 74u77 23
1 0 DEC 2003 PCkfUSOOO i4 42 0.4%to about 1.5% and (d) pol yoxyl 35
castor oil in the amount of about 60 by weight of the total solution. In
a nost preferred enbodi ment of the imgsention,, the solutionis
- encapsul ated in a soft elastic gelatin capsule (SEC) or a hard gelatin
capsul e 4 he &S S ALy nt|0x1d t (preferably, BHT
(butylatﬁﬁg Ed?ﬁx%?g%tgﬁé?ﬁJ%ﬁ 3%gQ%%%§ht '%B%ﬁfgﬁg 6% §£ﬁy wei ght of
t he t ot &btsdl sbilan.ichhe tern1"pharnaceut|cally acceptable long chain fatty
aci d" as used_herein ers to saturated, nono- or di unsaturated Cl2 to
C18 car boxyl i-& 8@?d§dhﬂ4ﬁ?%%§aq FhtedsinMent iem, tanBerat ure. Preferred

|ong chpirabaiien Bhibolis dIPUE WISALUALAG £16:£20 cahoxyli ¢ acids whi ch
are liquids at roomtenperature. A nost preferred |ong chain fatty acid
is 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 99% (preferabiy, from
about 30% to about 75% by weight of the total solution
or (ii) a mixture of (1) a pharmaceutically acceptable
long chaiﬁ fatty acid in the amount of from about 40% to
about 99% (preferably, from about 30% to about 75% by
weight of the total solution and (2) ethanol in the
amount of from about 1% to about 15% (preferably, from
about 3% to about 12%) by weight of the total solution,
(c) water in the amount of from about 0.4% to about 3.5%

}J and (d) a pharmaceutically acceptable surfactant in the

amount of from about 0% to about 20% (preferably, from

about 2.5% 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 more preferred composition of the invention

is a solution comprising (a) ritomavir in the amount of




ol eic acid. The anmount of water enployed in the pharnaceuticp$ ngo
conposi ti ﬁ@%& e instant invention conprises from about 0:/4% aaw&t
3.5% by welGh¥78f" the total solution of water. Preferably, PCRESHIGHE of
the total solution of water is from about 0.4%to about 2.0% nore
preferably fromabout 0.4%to about 1.5% and the nost preferred being
about it. In addition, the solution conposition of the invention can
conprise antioxidants (for exanple, ascorbic acid, BHA (butyl ated

hydr oxyani sol e), BHT (butyl ated hydroxytoluene), vitamn E, vitamn E PEG
1000 succinate and the like) for chem.cal stability. The term
"pharmaceutically acceptabl e acid” as2#sed herein refers to (i) an

i norgani ¢ acid such as hydrochloric acid, WO oo/ 74677 24 ,i 0 DEC 2003
PCT/ USo fxal Bbowy dr Gortedi @baiet d3 0ky dpaiedeirabdyi,d famoh taeout k&% (ii) an
organic S Jero, Ol b I, < ox¥l ¢ acid_(for.exanple, formc acid,

acgt I C z;:ci , élcfl %S(f )aclla%,w%f%lﬁ% §¥aglﬁg, %(c:)?:talli go&éji)%d{g)nascor bic acid,
asparti dkaciad pHeemesienwidal] 1pusyeeptabile, oragpher isolvasitd, wigd algoni ¢ aci d,
gl ucuroni c aci d, ~gal.actaronic acid, | utam ¢ aci d, heptanoic acid,

hexanoi CHH™,SS5uneri CHetQ, 2+ ActPc tAg @morast 6 §riom @heut rdd%oni ¢ aci d,
nal ei ¢ ad Gbout &g NiPrafdfabPyal EEoRCabouRaRABiC t%Cia(iwou%eC}El;QilgyaCi d, 3-

weight of the total solution or (ii) a.mixture of (1)

oleic acid in the amount of from about 15% to about 99%

(preferably, from about 30% to about 75% by weight of

the total solution and (2) ethanol in the amount of from

about 1% to about 15% (preferably, from about 3% to

about 12%) by weight of the total solution, (c) water in

the amount of from about 0.4% to about 3.5%, and (d)

polyoxyl 35 castor oil in the amount of from about 0% to

about 20% (preferably, from about 2.5% 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 . QB

solution comprising (a) ritonavir in the amount of about
10% 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 70% to about 75% by weight of the total
solution and (2) ethanol in the amount of from about 3%
to about 12%, preferably, about 12%, by weight of the

total solution, (c) water in the amount of from about

.




phenyl propionic acid, picric acid, pivalic acid, propionic 1aEiDEC inic
aci d, tarwdareici4ati d, undecanoic acid and the |like) or (ii i})cmsaghzmc
acid (for exanple, benzenesul fonic acid, sodiumbisulfate, sulfuric acid,
canphorsul foni ¢ acid, dodecylsulfonic acid, ethanesulfonic acid,

met hanesul fonic acid, isethionic acid, naphthal enesul fonic acid, p- .

tol uenesul fonic acid and the like). The term "pharnaceutically acceptable
surfactant” as used herein refers. to a pharnaceutically acceptable
non-ioni c surfactant for exanple, polyoxyethylene castor oil derivatives
(for exanple, polyoxyethyleneglyceroggriricinoleate or pol yoxyl 35

castor oil (Crenophor(&EL, BASF Corp.) or pol yoxyethyl enegl ycerol

oxyst eamaue @ eBRhorvVRY 40hg (P9l y ghyc h ogen d castor
oil)) or Crenophor, &RH 60 (polseihgﬁgﬁtg gc%F gésﬁg r%%gngﬁégkgkastor

oi 1), BA®OUWGS 9L ARPutheEY ike)woiabtoek thepbbyadr sodfitébhyl ene oxi de and
propyl ene oxide, p hyl ene,_pol yoxypropyl ene bl ock
copol yners oﬁggé13%%§ét y %%%%% y%#%§§¥§%8¥g9§c85? éﬂgﬁgﬁff%b/74677 25 ' 1
0 DEC 2&b2 smﬁﬂjss}ﬂ/ﬂslaacﬁecapsmﬂaam@%ofeoémaaer@ESPeﬁatin

Pol oxaner 8237, fbloxaner'9388 ggioxaner'9407 and the [ike, (BASF

capsule (SEC) or a hard atin capsule and the solution
also comprises an antioxidant (preferably, BHT

(butylated hydroxytoluene)) in the amount of about

0.025% by weight of the total solution. ,

. The term "pharmaceutically acceptable long chain fatty
acid" as used herein refers to saturated, mono- or di--
unsaturated C;; to C;s carboxylic acids which are liquids at
room temperature. Preferred long chain fatty acids are
_mono-unsa;urated Ci16-C20 carboxylic acids which are liquids at
room temperature. A most preferred long chain fatty acid is
oleic acid. | i

The amount of water employed in the pharmaceutical

composition of the instant invention comprises from about 0.4%

to about 3.5% by weight of the total solution of water.

) Preferably, the weight of the total solution of water is from

| about 0.4% to about 2.0%; more preferably from about 0.4% to

about 1.5%; and the most preferred being about 1%.

In addition, the solution composition of the invention can
comprise antioxidants (for example, ascorbic acid, BHA
(butylated hydroxyanisole), BHT (butylated hydroxytoluene),
vitamin E, vitamin E PEG 1000 succinate and the like) for
chemical stability.

The term "pharmaceutically acceptable acid" as used herein

refers to (i) an inorganic acid such as hydrochloric acid,




sorbitan (’8%mﬁcv | e, polyoxyethylene (20) sorbitan nonool'edl .

80), pol yoxyet hyl ene (20) sorbitan nonostearate (Tween 60),P°T/LJ

pol yoxyet hyl ene (20) sorbitan nonopal mtate (Tween(r) 40),

pol yoxyet hyl ene (20) sorbitan nonol aurate (Tweens 20) and the |Iike) and
the like) or a sorbitan fatty acid ester (including sorbitan |aurate,
sorbitan oleate, sorbitan palmtate, sorbitan stearate and the like). A
preferred pharmaceutically acceptable surfactant is polyoxyl 35 castor
oi | (Crenophor @L, BASF Corp.), polygﬁ%ethylene (20) sorbitan nonol aurate
(Tween@ 20), polyoxyethylene (20) s I tan nonool eate (Tween@80) or a
sorbitan fatty acid ester, for exanple sorbitan oleate. A nost preferred
phar maceBY FEGPF9mac captdbl BYd¥@irsdicamciid ang yuhey| 1886 ca¢id) enl organic

(CrenmophgesEL, SF . r.ej n.. the term "supstantially.

pure", mhe%guéegﬁ i%rfg%gréﬁgéé?gaggb%ﬁ§%%gg Hﬁeﬁﬁwéglvif?rWéFePg, a

pol ynor pacebicratbdavadipFor actidor aferimild acsh,chedsros eaéed, t Banoabaw

90@6pure.cggis neans,that,éhe pol ynorph of ritonavir does not contain
0

more t haPCaBouRSRBSSLF 3Ry tﬁ@PZGBﬁb@GH@waﬁ$tXFﬁc;ﬁﬁidcg?é@?hégég not
contain ﬁ@ié,tB@ﬁcéﬁQHtaégggOPI%Qﬁfgﬂﬁﬁ'q?&@ﬂm E}%%ﬁ%?%ﬁ#é'a@@ﬁ?of

pr ef er abl the term"substanfially pure” ref ol ynorp

ritonavigiﬁFémhFla@idFohﬂPtapoﬁQ @@if46exanoic acid, fumaric acid,

lactic acid, lactobionic acid, malonic aéid, maleic acid,

Wandotte Corp.) or a nono fatty acid ester of polyoxyethylzgféff%o&ﬂB
So‘gksﬁzn

nicotinic acid, oxalic acid, pamoic acigd, pectinic acid, 3-
phenylpropionic acid, picric acid, pivalié acid, propionic
acid, succinic acid, tartaric acid, undecanoic acid and the
like) or (iii) a sulfonic acid (for example, benzenesulfonic
acid, sodium bisulfate, sulfuric acid, camphorsulfonic acid,
dodecylsulfonic acid, ethanesulfonic acid, methanesulfonic
acid, isethionic acid, naphthalenesulfonic acid, P-
toluenesulfonic acid and the like) .

The term "pharmaceutically acceptable surfactant"
as used herein refers to a pharmaceutically acceptable
non-ionic surfactant for example, polyoxyethylene castor
0il derivatives (for example, QQ
polyoxyethyleneglyceroltririciholeate or polyoxyl 35
castor oil (Cremophor (&EL, BASF Corp.) or
polyoxyethyleneglycerol oxystearate (CremophorVRH 40
(polyethyleneglycol 40 hydrogenated castor oil)) or
Cremophor, &RH 60 (polyethyleneglycol 60 hydrogenated
castor oil), BASF Corp. and the like) or block
copolymers of ethylene oxide and propylene oxide, also
known as polyoxyethylene polyoxypropylene block
copolymers or polyoxyethylenepolypropylene glycol, such




26 J 0'DEC 2WB C f' UStdO% 4 42 which is greater than about DYPEQr e Thi s
means t hatolblvess7pol ynor ph of ritonavir does not contain rmp.@y,mgm%ut 5%
of any other conpound and,' in particular, does not contain nore than
about 5% of any other formof ritonavir. Even nore preferably, the term
"substantially pure" refers to a polymorph of ritonavir, FormI| or Form
I1, which., is greater than about 97% pure. This neans that the
pol ynor ph' --of ritonavir does not contain nore than about 3% of any ot her
conpound and, in particular, does not contain nore than about 3% of any
other formof ritonavir. As used hepgin, the term"substantially pure",
when used in reference to anorphous ritonavir, refers to anorphous
ri tonavi haeboi ter t t 220%pur Thj ans that the
annrphoaé ?@?%%gbgfggggé %8%%%%ﬁ%§%§ #%H;ﬁﬁig%%iéﬁﬁbffﬂ@bof any ot her
conpounioadnsgamen ' PaBsi, c Podbxathead o407 amd ailie IMke, t{Bmsmbout 10% of any-
other formaof ritgnavir. Mre preferably, the term"substantially pure”,
when us¥YaPHCtEEf EPERCE £F 2nBYPRodatdt G5dR ©s%&% &% to anorphous
ri tonavppl yaiebhisegeeahe) Loakbidbout(rf3R%ditnpiehis means that the
anor phous ritonavir does not contain nore than about 5% of any other
conpounBoawexyethydenec 2, s¢ads tast noovcdieatenntvedran8@bout 5% of any
oLrer | BRAVRLyELEORANE (25 Rt arP A akad LR TSP At Tl T
polyoxyethylene (20) sorbitan monopalmitate (Tween@ 40),

. polyoxyethylene (20) sorbitan monolaurate (Tweens 20)
and the like) and the like) or a sorbitan fatty acid
ester (including sorbitan laurate, sorbitan oleéte,
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),
polyoxyethylene (20) sorbitan monooleate (Tweene@ 80) or
a sorbitan fatty acid ester, for example sorbitan
oleate. A most preferred pharmaceutically acceptable
surfactant is polyoxyl 35 castor oil (CremophorsEL, BASF

) Corp.).

As used herein, the term “substantially pure”, when used
in réference to a polymorph of ritonavir, refers to a polymorph
of ritonavir, Form I or Form II, which’is greater than about |
90% pure. This means that the polymorph of ritonavir does not
contain more than about 10% of any other compound and, in
particular, does not contain more than ébout 10% of any other

form of ritonavir. More preferably, the term “substantially

pure” refers to a polymorph of ritonavir, Form I or Form I1I,




reference to anorphous ritonavir, refers to anorphous rLtonabﬂrDEﬁhﬂmgdis
reater t 97% pure. This nmeans that the anorphous Lifonavir does

got contapﬁpﬂgggyihan about 3% of any other conpound and, Fht ﬁ&PTF%ﬁqar

does not contain nore than about 3% of any other formof ritonavir. WD

00/ 74677 27 1 0 DEC 2003 The conposition and preparation of soft elastic

gelatin capsules is well known in.the art. The conposition of a soft

el astic gelatin capsule' typically conprises fromabout 300 to about 50%
by wei ght of gelatin NF, from about 20%to about 30% by weight of a

pl asticizer and from about 25%to abog% 40. by weight of water.

Pl asticizers useful in the preparatiofi"of soft elastic gelatin capsules

are glycer.in, .sorhitaql or .propylene Lycol and the like; or conbinations
t her eof %’%/3( Bt eIt &R ﬁ) a%ti"?‘&t g%gét PHrGapsGlhésnab‘i—a@a:dltWSmhe)n

conpri sipdq ygeIrH 'bﬂ“&lt(o%ﬁllgé&eé apgyt céi%tgof%b%ﬁo@%' %S}é&}er%,n b‘%ﬁsp)

(about” 96@6 active; about_ 13.2% by weight), puri
27. 4% bPFN¥elClHReY, cagmsuns aspbci b lpabbmt:ulﬁ% bioesi glot) cfmta::lﬁ B EN

di oxi de{UGQP (o] % ht The soft el astic gelatin capsule
nat eri al chin)ab gi %f:%o%pffl%ngy %% %gr@uﬁ’ﬁ R LENaYaFy at %\Y@é‘ MR fiers,
dyes Orprhﬁemmbiyéﬂﬁhdfﬁeﬂm|ﬂ%u3§ﬁaﬂﬂ§amﬁyh9ﬂie@a&e@%r@ﬁQQ)Ep polymorph

manuf act yri ng and fl||ln
% onavir, é% I or Form II, which is greater than about

97% pure. This means that the polymorpli of ritonavir does not
contain more than about 3% of any other compound -and, in
particular, does not contain more than about 3% of any other
form of ritonavir. |

As used herein, the term “substantially pure”, when used
in reference to amorphous ritonavir, refers to amorphous
ritonavir which is greater than about 90% pure. This means
that the amorphous ritonavir does not contain more than about
10% of any other compound and, in particular, does not contain
more than about 10% of any other -form of ritonavir. More
preferably, the term “substantially pure”, when used in
reference to amorphous ritonavir, refers to amorphous
ritonavir, which is greater than about 95% pure. This means
that the amorphous ritonavir does not contain more than about
5% of any other compound and, in particular, does not contain
more than about 5% of any other form of ritonmavir. Even more
preferably, the term “substantially pure”, when used in ‘
reference to amorphous ritonavir, refers to amorphous ritonavir
which is greater than about 97% pure. This means that the
amorphous ritonavir does not contain more than about 3% of any

other compound and, in particular, does not contain more than

about 3% of any other form of ritonavir.




the soft elastic gelatin capsules, for exanple, a seanl ess gamlmﬂ

met hod, awogoauyr;met hod (devel oped by Scherer) or a nethochgmmg;@guiner
machi ne or an Accogel nachine and the |I|ike. Al so various manufacturing
machi nes can be used for manufacturing the capsules. Hard gelatin ‘
capsul es are purchased from Capsugel, G eenwod, S.C. Capsules are filled
manual |y or by capsule filling machine. The target filling vol ume/ wei ght
depends on the potency of the filling solution in conbination with the
desired dosage strength. WO 00/ 74677 28 10 DEC 2003 PCT/ USOQ 14342 In
general, the conpositions of this invgption can be prepared in the
foll ow ng manner. The pharnaceutically acceptable long chain fatty acid
and et hanol I ' erature from15-30 C_along with
the anti oxi gggt% é—séllt\e}dg)ét%eéa er%l%ﬁeag%%r?,g%rs%ﬁd%#%s P aBth ease'
i nhi bi t capsulesadeededdd ksicwrr eich urteé laxt ssTha esomdbei t pbar sacgusbeal |y
acceptabge %urfac ant, i s _add d$mﬁth,nﬂﬁg?g. The, appropriate vol une of the
resul ti fgeRirCuPE-RESTe FIPSLLST CWRIEFI WY MR EISRHsEr o 2heuH 30Fr sPease

i nhi bi t kBgutceEROBYdWeLght IIfl IR 4tH® MBI de a6k aéﬁé'uﬁ?a@gé!' €5 &b éﬂf {3/0%

el astic_gelatin capsules. Simlar increases in the solubility oF Hi

prot eas®Y weight of a plasticizer and from about 25% to about 40% by
weight of water. Plasticizers useful in the preparation of soft

elastic gelatin capsules are glycerin, sorbitol or propylene

glycol and the like; or combinations thereof. A preferred soft
elastic gelatin capsule has a composition comprising Qelatin NF
(Type 195) (about 42.6% by weight), glycerin (USP) (about 96%
active; about 13.2% by weight), purified water (USP) (about
27.4% by Weight), sorbitol special (about 16% by weight) and
titanium aioxide (USP) (about 0.4% by weight).

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

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

Hard gelatin capsules are purchased from Capsugel,
Greenwood, S.C. Capsules are filled manually or by capsule
filling machine. The target filling volume/weight depends on

the potency of the filling soclution in combination with the

desired dosage strength.




inhibitors in oral solution formul ati ons may be obtai ned by]tﬂugEcagthiOn
of water | as disclosed herein. Oral solution for J.ons are
disclosethH%aggE55,484,801, i ssued January 16, 1996, then%#@@#ggng{of
which is herein incorporated by reference. WO 00/ 74677 29 EXAMPLES 1 0O
DEC 2003 The follow ng Exanples will serve to further illustrate the
instant invention. Powder X-ray diffraction analysis of sanples was
conducted in the followi ng manner. Sanples for X-ray diffraction anal ysis
were prepared by spreading the sanple powder (with no prior grinding
required) in a thin layer on the sanp%g. hol der and gently flattening the
sanple with a mcroscope slide. A NicOFet 12/V X-ray Diffraction System

was used with the follow ng paraneters: X-ray source: Cu-Kal; Range:
2.00- 40.000 TRvISHMETRL Shfh FEPROSitppngegfethisnityentian Sar:-be(. 02

degr ees o \MAVAlLN A t He JAODESy AYSHARHEY . Ch%écg‘?n%;)r H'Egu%%‘&elals}(? ray

diffraction pattern peak positions are reporte nor p interns
of the anpdrirablmsienomhiimofateyaicndt Andneahbawdbladdy arsitaht |aty of

0.10. This allowable variability is specified by the U S. Pharmacopei a,
pages 18¥keRAt (A dorpypenaaiya 5o 1Py38f °¢, 3lang|witht heed to be used

when coupaliig dN POVHEL 29V Yrotease 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 dosé of the HIV protease inhibiting
compound)s) is filled into hard gelatin capsules or soft
elastic gelatin capsules.

Similar increases in the solubility of HIV protease
inhibitors in oral solution formulations may be obtained by the
addition of water in ranges as disclosed herein. Oral solution
formulations are disclosed in U.S. 5,484,801, issued January

16, 1996, the disclosure of which is herein incorporated by

reference.




diffraction patterns. In practice, if a diffraction patternl UpBEQ 2003 m one
pattern i svaseigmed a range of angular positions (two thetmdrmwkitehszizs the
nmeasured peak position 0.1 and a diffraction pattern peak fromthe other
pattern is assigned a range of angular positions (two theta) which is the
measured peak position 0.1 and if those ranges of peak positions
overlap, then the two peaks are considered to have the sane angul ar
position (two theta). For exanple, if a diffraction pattern peak from one
pattern is determined to have a peak 1 0 DEC 2003 CI O 00/ 74677 i'1i:
1'/tJS60/14 " , 30 position of 5.200, xfgor conpari son purposes the
~allowable variability allows the peak to be assigned a position in the
range of 5.10 - 5.30. If a conparisopyxpfigkgkrom the other diffraction
pattern is determined to have a peak position of 5.35, for conparison
purposes the allowable variability allows the peak to be assigned a

position int r of. 5.25 - 5.45. Because there is_overl ap hetween the
two ranges of Qg’gag]&;o%"ﬁrf%ngxfpg}eéxa%e:fg, S§T1E -8, Sfdnﬁbe%. 233“?.t$®te
the two tpeaksshbahfgieoepaned.are considered to have the sanme angul ar
position (two _theta). Solid state nuclear nmagnetic resonance analysis of
sanpl es was EewWdest Edrpy EREfrsrtéfmnngnraises. of Brammsiesaweas 0oonghcted
I nstrunegl, was ggggoWHﬁg ﬁnEQngyh gga&%gekgr (aiffﬂﬁétion analysis
(cross-polarized magi ¢ angl e spinning); spectroemeter Trequency

were prepared by spreading the sample powder (with no prior

. grinding required) in a thin layer on the sample holder and
gently flattening the sample with a microscope slide.

A Nicolet 12/V X-ray Diffraction System was used with the
following parameters: X-ray source: Cu-Kal; Range: 2.00-
40.00° Two Theta; Scan Rate: 1.00 degree/minute; Step Size:
0.02 degrees; Wavelength: 1.540562 angstroms.

Characteristic powder X-ray diffraction pattern peak
positions are reported for polymorphs in terms of the angular
positions (two theta) withvan allowable variability of + 0.1°.
This allowable variability is specified by the U.S.
Pharmacopeia, pages 1843-1844 (1995). The variability of %

)é 0.1° is intended to be used when comparing two powder X-ray
diffraction patterns. In practice, if a diffraction pattern
peak from one pattern is assigned a range of angular positions
(two theta) which is the measured peak positibn + 0.1° and a
diffraction pattern peak from the other pattern is assigned a
range of angular positions (two theta) which is the measured
peak position + 0.1° and if those ranges of peak positions
overlap, then the two peaks are considered to have the same

angular position (two théta). For example, if a diffraction

pattern peak from one pattern is determined to have a peak




for 13C was 100. 627952576 MHz; pul se sequence was cp2|ev;ma§qE tlghne
was 2.5 qk IQ§ ands; tenperature was 27.0 C, spin rate “ﬁmégggf'”h
rel axati on°4d |§§ was 6.000 sec; 1st pulse width was 3.8 ni‘cr 6ﬁﬁ§; 2nd
pul se wdth was 8.6 m croseconds; acquisition tine was 0.034 seconds;
sweep width was 30303.0 Hz; 2000 scans. FT near infrared anal ysis of
sanpl es was conducted in the follow ng manner. Sanples were anal yzed as
neat, undiluted powders contained in a clear glass 1 dramvial. A N colet
Magna System 750 FT-1R spectroneter with a N colet SablR near infrared
fiber optic probe accessory was used with the follow ng paraneters: the
source was white light; the detector 3%as PbS; the beamsplitter was CaF2;
sanpl e spacing was 1.0000; digitizer bits was 20; mrror velocity was

0. 3165; Peadtapar pdr & .90V dog Trmparisgn 7p81peeeBECh2063 lwambi@ 00;

| LB 1as. 1,05 hi f ._200.0000;_.the |
il Ter VAETalThatyoa) sh ht Baxt Lo Bk ¥88 aRld Rardie P WoRER i on

| engt h nasg@50% seaords; 5.8l0e .r estd uh i OGMPasi8ol0Beakhe raiThele QftHesan
poi nts was_8480; - the nunber, of FFT points was 8192; the |aser frequency
was 15%98Lpaghion pakdermy dsf SeSFHER PRAKEPoBAVEOR REGKIPOSitipn of
apodi za [ggoya Ha R 5804 Slon r J d : qng
t he bac ground%gaj %%\Tgsaa 1%0. T |§f?§%e%§g§g%§glesv%ﬁs%§r%?§¥ \%2'51
conduct tlei petlketo be assigned a position in the range of 5.25° -

5.45°. Because there is overlap between the two ranges of peak

positions (for example, 5.10° - 5.30° and 5.25°- 5.45°) the two
peaks being compared are considered to have the same angular
position (two theta).

Solid state nuclear magnetic resonance analysis of samples
was conducted in the following manner. A Bruker AMX-400 MHz
instrument was used with the following parameters: CP- MAS
(cross-polarized magic angle spinning); spectrometer frequency
for 13C was 100.627952576 MHz; pulse sequence was cp2lev;
contact time was 2.5 milliseconds; temperature was 27.0 °C;
spin rate was 7000 Hz; relaxation delay was 6.000 sec; 1lst

pulse width was 3.8 microseconds; 2nd pulse width was 8.6

microseconds; acquisition time was 0.034 seconds; sweep width
was 30303.0 Hz; 2000 scans. '

FT near infrared analysis of samples was conducted in the
following manner. Samples were analyzed as neat, undiluted
powders contained in a clear glass 1 dram vial. A Nicolet
Magna System 750 FT-IR spectrometer with a Nicolet SabIR near
infrared fiber optic probe accessory was used with the
following parameters: the source was white light; the detector

was PbS; the beamsplitter was CaF2; sample spacing was 1.0000;

digitizer bits was 20; mirror velocity was 0.3165; the aperture




foll owing manner. Sanples were anal yzed as neat, undil uted p%mq§ESIm3A

Ni col et Mygra/ &7t em 750 FT-1R spectroneter mnth a Spectrac gk sspect | R
vi deo m croanal ysis accessory and a Germani um attenuated t ot al
reflectance (Ge ATR) crystal was used with the follow ng paraneters: the
source was infrared; the detector was MCT/ A, the beansplitter was KBr;
sanpl e spacing was 2.0000; digitizer bits was 20; mrror velocity was
1.8988; the aperture was 100.00; sanple gain was 1.0; the high pass
filter was 200-0000; the | ow pass filter was 20000. 0000; the nunber of
sanpl e scans was 128; the collection kength was 79.9 seconds; the
resolution was 4.000; the nunber of scan points was 8480; the nunber of
FFT poi 9 I egugnc

i nt erfe;‘{)a; ;%pﬁkz%%@% o%§§%2£%0ﬁ9366 %}elwg%& Z%S%n%\r/%sjet ri angul ar; the
nunber(ﬁOOlQQQQIGUHdIsmangaaasfilaeandashé1@@@k@m@mndt@m mundserl . dE

D fferentjal scannln [ ric | es was conducted in
the foll o%‘%lge e Tgé nﬁﬁt?ﬂ ﬁf: l?ﬁ‘eﬁ Ar‘i’é"lsygér X BRFJWIH

Di f f er enfiel r ST 160 GO § 8 0BOOY ﬁnduhamb&l%f\@%a%s@@an%lsomwédbo
Modul at ed DSC software version 1.1A. WO 00/ 74677 32 1 DEC 2003

P CT/ us@qm@%@%rﬁ%p@lﬁaﬁamﬁeﬁé%er &hesdpsiex \ﬁé"le@rqnencaz 2Ry,

pl aced .ug%§i ' ; 1 r - A0

t enper at ur e t 0 1 C at mgﬁgtggi%ﬁ%?gg ﬁ?tgﬁ‘ogg%tlﬁﬁrg’é‘e%% 4 i the
apodlzatlon was Happ-Genzel; the number .of background scans was

64 and the background gain was 1.0.

FT mid infrared analysis of samples was conducted in the
following manner. Samples were analyzed as neat, undiluted
powders. A Nicolet Magna System 750 FT-IR spectrometer with a
Spectra—?gch InspectIR video microanalysis accessory and a
Germanium attenuated total reflectance (Ge ATR) crystal was
used with the following parameters: the source was infrared;
the detector was MCT/A; the beamsplitter was KBr; sample
spacing was 2.0000; digitizer bits was 20; mirror velocity was
1.8988; the aperture was 100.00; sample gain was 1.0; the high
pass filter was 200.0000; the low pass filter was 20000.0000;
'j the number of sample scans was 128; the collection length was
79.9 seconds; the resolution was 4.000; the number of scan
points Qas 8480; the number of FFT points was 8192; the laser
frequency was 15798.0 cm -1; the interferogram peak position
was 4096; the apodization was triangular; the number of
background scans was 128 and the background gain was 1.0.

Differential scanning calorimetric analysis of samples was
conducted in the following manner. A T.A. Instruments Thermal
Analyzer 3100 with Differential Scanning Calorimetry module

2910 was used, along with Modulated DSC software version 1.1A.

G D




Exanpl e 1 Preparation of Anorphous' Ritonavir Form| crystallfi eDE@lZp rph
of ritonayded@ 9) was nelted at 125C by heating Forml. ,IgﬁI }*ﬂ?\as
mai ntained at a tenperature of 125C for 3 hours. The nelt fer F@@'dTy
cooled by placing the container holding the nelt into a Dewar flask
containing liquid nitrogen. The resulting glass was ground wth a nortar
and pestle to provide anorphous ritonavir (100 g¢g). Powder X-ray
diffraction analysis confirnmed that the product was anorphous.
Differential scanning calorinmetric analysis determ ned that the gl ass
transition point was from about 45C S% about 49C. (Measured onset at
45.4C and which ends at 49.08C, with m dpoi nt of 48.99C) . WO 00/ 74677
3310 C 2003, 117 7USQCO P. 3 ,-1 Example 2 Preparation of Crystalline
R t onaviTh] FPRTY P} SARBFBRGLETE MERSVi r SPAPLe gyei@ht di s2oP§elTi nPhaickidng
anhydr o hede 00 : n | | S ' coo room
terrpera'?%}?, a sgfﬁfaét ggkggfngtg ?oﬁg\{i\lfgngwgb%tggé#éd. %9%#%%?&8%%% ankﬁ8§/’g‘rni ght
at roomtuemprrature, tphaspéSukti AJC/sdnuteramden| ateit fogent pargext ure by
filtration and was air dried to provide Formll (approxinmately 24.0 Q).
Exampl e 3

Example 1 .
Preparation of Amogghous‘kitonavir

Form I crystalline polymorph of ritonavir (100 g) was
melted at 125°C by heating Form I. The melt was maintained at

a temperature of 125°C for 3 hours. The melt was rapidly cooled
by placing the container holding the melt into a Dewar flask
containing liquid nitrogen. The resulting glass was ground
with a mortar and pestle to provide amorphous ritonavir (100
g). Powder X-ray diffraction analysis confirmed that the
product was amorphous. Differential scanning calorimetric

analysis determined that the glass transition point was from

about 45°C to about 49°C. (Measured onset at 45.4°C and which

ends at 49.08°C, with a midpoint of 48.99°C).




Preparation of (2S)-N-((i$S)-i-Benzyl-2-((4S,SS)-4-benzyl -24ogBEC 2003

1, 3- oxazovodomed37yl ) et hyl )-2- ((((2-isopropyl -1, 3-thiazol - 4rcTrosos/14542

yl ) met hyl ) am no) car bonyl ) am no) - 3- nethylbutanan1de Exanpl e 3a Preparation
of (4S,5S)-5-((2S)-2-t-butyl oxycarbonyl am no-3- phenyl propyl)-4-benzyl -1,
3-oxazol i din-2-one (2S, 3S, 5S) - 2- Am no- 3- hydr oxy-5-t - but yl oxycar bonyl am no-
1, 6-di phenyl hexane succinate salt (30 g, 63 mmol; U S. Patent No.

5,654, 466), ((5-thiazolyl)methyl)-(4-nitrophenyl)carbonate hydrochloride
(22.2 g; U S. Patent No. 5,597,926) and sodium bicarbonate (16.2 g) were
m xed with 300nL of water and 300 nL 3f ethyl acetate and the m xture was
stirred at room tenperature for about 30 m nutes. The organic | ayer was
then separated. and heated at abgg§¥£¥¥§E%9% 12 hours, and then Wc)

00/ 74677 34 1 0 'DILL 2603 PCTIUS tlrred at 20-25C for 6 hours.

3 nL of ammoni unBoedagatde 23S e

m xture stirred for 1 5 hours. The resultlng nlxture was washed with 4 x
200 mL of 10% aqueous potassi um carbonate and the organic |ayer mas
separ at ed andm¢RRidl ed tbERM 1V AU ﬁ? ALY | s 851 9Ll - idNBoi @l hg
suspended_in about 250 nlL of heptane. e heptane was evaporate under
vacuum Eshyesaude efhpaalow 19 M) -Thdpan |aWowng dcivhe dpdubiendtion 300

m of THEANE 23 d8m Vempe¥PAMEROUS saturated solution was obtained.

After standing overnight at room temperature, the resulting

solid was isolated from the mixture by filtration and was air

dried to provide Form II (approximately 24.0 g).

. Example 3
Preparation of (28) -N-((18) -1-Benzyl-2-((48,58) -4-benzyl-2-oxo-
1l,3-oxazolidin-5-yl)ethyl) -2-((((2-isopropyl-1,3-thiazol-4-
yl)methyl)amino)carbonyl)amino)-3-methy1butanzmide

Example 3a
Preparation of (48,58)-5-((28)-2-t-butyloxycarbonylamino-3-
‘ﬁ phenylpropyl) -4-benzyl-1,3-oxazolidin-2-one

A(ZS,BS,SS)—2—Amino-3-hydroxy-5-t-butyloxycarbonYlamino—
1,6-diphenylhexane succinate salt (30 g, 63 mmol; U.S. Patent
No. 5,654,466), ((S-thiazolyl)methYI)-(4—nitropheny1)carbonate
hydrochloride (22.2 g; U.S. Patent No. 5,597,926) and sodium
bicarbonate (16.2 g) were mixed with 300mL of water and 300 mL
of ethYl acetate and the mixture was stirred at room

temperature for about 30 minutes. The organic layer was then

separated and heated at about 60°C for 12 hours, and then




sodi um hydr oxi de was added. After stirring for about 3 hoursA(]$EE %ggture
was adjus%gﬂlggeﬁH 7 by addition of 4N HCl (about 16 niL). The T Vet
evapor at e URHES"vacuum t o | eave an aqueous residue, to whit Eh MY Sbted
300 nL of distilled water. After stirring this mxture, a fine suspension
of solids resulted. The solid was collected by filtration and the
filtered solid was washed with water (1400 nL) in several portions,
resulting in the desired product. Exile 3b Preparation of :

(4S, 5S)-5-((2S) - 2-am no- 3- phenyl propyl )- 4-benzyl -1, 3-oxazol i di n-2-one The
crude, wet product of Exanple 3a was slurried in iN HCL (192 nlL) and the
slurry was heated to 70C with stirring4 After 1 hour, THE (100 nL) was
added and stirring at 65C was continued for 4 hours. The m xture was then
al | onedstérorssl ato 2R SBC fand evdsowts 11 eBl ALeBHEi Glnod i -HRRE-oxdige THE
was remmyed b eﬁggoration under vacyum and. the resul ting agqueous WO

00/ 7467 §§ (?“éi%i“ UhIYATHR W3S cBored eachidin mSectereisshgrsedefor
preci pi hasi Hbuxry. O : 1, %LU A ed t b
addition of 500 aq%sr%%%%ﬁ%?'gg}%% %";about I-.%S‘%J)&Tﬁegrl_%éalﬁnﬁf
m xt ur e 1R&s agieuR @Ptassiwn hgarhopateeahd tHO®1Yadnad hopetr wasSC. The

Conb'negégé¥gyéﬁf2ﬁ&E§¥553¥géé 3H§grw%5gu%%9€g'ﬁ¥ovide an oil. The

oil was suspended in about 250 mL of heptane. The heptane was

evaporated under vacuum to provide a yeiiow solid. The yellow

s0lid was dissolved in 300 mL of THF and 25 mL of 10% aqueous
sodium hydroxide was added. After stirring for about 3 hours,
the mixture was adjusted to pH 7 by addition of 4N HCl (about
16 mL). The'THF was evaporated under vacuum to leave an
aqueous residue, to which was added 300 mL of distilled water.
After stirring this mixture, a fine suspension of solids
resulted. The solid was collected by filtration and the
filtered solid was washed with water (1400 mL) in several

portions, resulting in the desired product.

Example 3b ,
Preparation of (48,58)-5-((28)-2-amino-3-phenylpropyl) -

4-benzyl-l1l,3-oxazolidin-2-one

The crude, wet product of Example 3a was slurried in 1N
HC1l (192 mL) and the slurry was heated to 70°C with stirring.
After 1 hour, THF (100 mL) was added and stirring at 65°C was
continued for 4 hours. The mixture was then allowed to cool to

20-25°C and was stirred overnight at 20-25°C. The THF was

removed by evaporation under vacuum and the resulting agueous




brine and the organic |layer was separated and stirred wi t h I'$ gliDEQ QMfate
. (5 g) and ®areGiE 60 (3 g ) . This mxture was warned on aPh’Q‘thI}balwﬂ-fOI’
1 hour at 45C. The hot mixture was then filtered through a bed of

di at omaceous earth and the filter pad was washed with ethyl acetate (100
m.). The filtrate was evaporated under vacuumto provide an oil. The oil
was redissolved in nethylene chloride (300 nL) and the solvent was
evapor at ed under vacuum The resulting oil was dried at roomtenperature
under vacuumto provide the desired product (18.4 g) as a gl assy syrup.
Exenpl e 3c Preparation of (2S)-N-((1S)34-Benzyl-2-((4S,5S)-4-benzyl -2-o0xo-
1, 3-oxazolidin-5-yl)ethyl)-2-((((2- isopropyl-l,3-thiazo|-4-

| ) met hyl d id .
R (R RBCTRLopt ST A (ool S e iy BapbRyFgion o
-L-val i n@qElr..6 Fhe3hduammd mixtifre Rﬁ@radj‘@stéd5§8 §ﬂ273593t|a@d%ﬁ%}d gl
| e g,

Pat ent Ilcatlon hb W98/ 004 e product of
32.2 mol e M ’%\’)z‘%ﬁ PVt 41833 ghpl ) T r@e@udsmmed in

VO 00/ 7468%k 3& l)@tsDEQc a%e%cu 0
1, 3-dicyl cort\:ex;lal car bOdItI m de (D(%Cl&pggt%%%é&n% ?Z\A%)sl?ﬁe LAdgedatbc?lﬁthe

THE ni xt &5ECandTheecomitined waganditi exedazit 226 fedfwab Uit § b CmBChHE

(25 nm otb 10% a Lée(t):'l'u
rine a e organic layer was separated and stirred with

sodium sulfate (5 g) and Darco G-60 (3 g). This mixture was

warmed on a hot plate for 1 hour at 45°C. The hot mixture was
then filtered through a bed of diatomaceous earth and the
filter pad was washed with ethyl acetate (100 mL). The

filtrate was evaporated under vacuum to provide an oil. The

solvent was evaporated under vacuum. The resulting oil was
dried at room temperature under vacuum to provide the desired

product (1874 g) as a glassy syrup.

Eiggglg 3c ‘
Preparation of (28)-N-((18)-1-Benzyl-2-((4S,58)-4-benzyl-2-oxo-
1,3-oxazolidin-5-yl)ethyl) -2-((((2-isopropyl-1,3-thiazol-4-
yl)methyl) amino) carbonyl) amino) -3 -methylbutanamide

N- ((N~-Methyl-N((2-isopropyl-4-
thiazolyl)methyl) amino) carbonyl) -L-valine (10.6 g, 33.9 mmol;
U.S. Patent No. 5,539,122 and International Patent Application
No. W098/00410), the product of Example 3b (10.0 g, 32.2 mmol)

and l-hydroxybenzotriazole (5.2 g, 34 mmol) were dissolved in




solution) was added and stirring continued for 30 ninutes..Tﬁe Ekﬁwyas
t hen evapq&y&ﬁgé der vacuum The residue was dissolved in bﬂ%ggia gte
(250 nL) and washed with 10%citric acid solution (175.nL)?‘ Ongwg)
was added to accelerate the separation of the layers. The organic |ayer
was sequentially washed with 10% ag. sodi um carbonate (2 x 200 nL) and
water (200 nL). The organic |l ayer was then dried over sodiumsulfate (20
g), filtered and evaporated under vacuum The resulting product (20.7 g
of a foam) was dissolved in hot ethyl acetate (150 nlL) and then heptane
(75 nL) was added. Upon cool i ng, anoéger 75 nmLof heptane was added and
the m xture was heated to reflux. Up cooling to roomtenperature, no

preci pi . The solvents were_evaporated under vacuum and the
residue%&gg g%ﬁ{gga\wxﬂii' Y ?9?%XBﬁCQG%QQ}¥R¥@¢ (RECt a¥eP 190 AR

hept anemmBle sidd |cd@Udded HHIEgs oryed i r ved filtration.
The filtrate was evaporated under va%guwggkég¥%ggi%5| uem%ﬁggﬁ?sgﬁﬁved in

a ni xt usticfretDGuri22%: Hdr aceiaimd. 50citrhephang, (@sVinft9 S Gl BAlaqueous
sol ution. .The %olution was cooled to -10C and a white precipitate” forned.
The mi xBEHB TR YaRerded 31d oft ixEEngoFops imned . fhe3 0 resmhtesg sThed

| Hdd tdatd i .1 ethyl t at e/ hept 2
Dy, ot SR (SO AR Y blabuh. e AN R pr oduct

as a beiddessdiveadl (6. etlyyl adetadteEC2200BLNOa0@ Wihed Ti tRSHs df842c37
acid solution (175 mL). NaCl (5 g) was added to accelerate the

separation of the layers. The organic layer was sequentially
washed with 10% aq. sodium carbonate (2 x 200 mL) and water
(200 mL) . The organic layer was then dried over sodium sulfate
(20 g), filtered and evaporated under vacuum. The resulting
product (20.7 g of a foam) was dissolved in hot ethyl acetate
(150 mL) and then heptane (75 mL) was added. Upon cooling,
another 75 mL- of heptane was added and the mixture was heated
to reflux. Upon cooling to room temperature, no precipitate
formed. The solvents were evaporated under vacuum and the
residue was redissolved in a mixture of 200 mL ethyl
acetate/100 mL heptane. The small amount of undissolved solid
was removed by filtration. The filtrate was evaporated under
vacuum and the residue was diséolved in a mixture of 100 mL
ethyl acetate/ 50 mL heptane, giving'a clear solution. The

solution was cooled to -10°C and a white precipitate formed.

The mixture was allowed to sit at -15°C for 24 hours. The
resulting solid was collected by filtration, washed with 1:1

ethyl acetate/heptane (2 x 24 mL) and dried in a vacuum oven at

55°C to provide the desired product as a beige solid (16.4 g).




Exanpl e 4 Preparation of Crystalline Ritonavir (Formll) Tg B 'gn of
1.595 g ofwa@idmavir Form| in 10 nL of 200 proof ethanol h§5U§S§§§2
approximately 50 m crograns of the product of Exanple 3c. This m xture
was allowed to stand at about 5C for 24 hours. The resulting crystals
were isolated by filtration through 0.45 mcron nylon filter and air
dried to provide ritonavir Formll. Exanple 5 Alternative Preparation of
Crystalline Ritonavir (Formll) Ethyl acetate (6.0 L/ kg of ritonavir) was
added to ritonavir (Forml or a mxture of Forml and FormlIl) in a
reaction vessel. The m xture was stirped and heated to 70C wuntil al
solids were dissolved. The solution was filtered (utilizing a centrifuge
punp and 5X20 inch cartridge filters having a porosity of 1.2 mnicrons)
and the filtrate was allowed to cool to 52C at a rate of 2-10C hour. To
this solution was added ritonavir Examplle deed crystals (about 1.25 g of
Formll seed crystals/ of r%tghav'r% and the m xture was stirred at
52C for not |ess fﬁﬁ??f%%ﬂﬂ At ¥?%§? LPr8nR1EPBABET 14FRPM ITthe ni xture
was then allowed to cool to 40C at a rate of 10C/ hour. Heptane (2.8 L/kg

of ritonavir) was added at -a_rate Wc) 00/74677 1 0 DEC 2003
PCTI US00/ 143482 #3 solution of 1.595 g of ritonavir Form I in 10 mL of

200 proof ethanol was added approximately 50 micrograms of the

product of Example 3c. This mixture was,allowed to stand at

about 5°C for 24 hours. The resulting crystals were isolated
by filtration through 0.45 micron nylon filter and air dried to

provide ritonavir Form II.

Example 5
Alternative Preparation of Crystalline Ritonavir (Form II)

Ethyl acetate (6.0 L/kg of ritonavir) was added to
ritonavir (Form I or a mixture of Form I and Form II) in a
reaction vessel. The mixture was stirred and heated to 70°C
until all solids were dissolved. The solution was filtered
(utilizing a centrifuge pump and 5X20 inch cartridge filters
having a porosity of 1.2 microns) and the filtrate was allowed
to cool to 52°C at a rate of 2-10°C/hour. To this solution was
added ritonavir Form II seed crystals (about 1.25 g of Form II
seed crystals/kg of ritomavir) and the mixture was stirred at

52°C for not less than 1 hour at an agitation rate of 15 RPM.

The mixture was then allowed to cool to 40°C at a rate of

10°C/hour. Heptane (2.8 L/kg of ritonavir) was added at a rate




of 7L/ m nute with m xing. The m xture was allowed to cool to df?ﬁgft;a '
rate of 10G/ hour with mxing. Then the mXxture was stirred f 0035 s
than 12 hOG®47D5C. The product was isolated by filtrati BRTIH0pE4H2

Hei nkel type centrifuge (run time approximtely 16 hours). The product
was dried at 55C wunder vacuum (50 nm Hg) for 16-25 hours to provide
ritonavir crystal FormlIl. Exanple 6 Preparation of Anorphous Ritonavir
Ritonavir Form1l (40 g) was dissolved in nmethylene chloride (60 nmL). This
solution was .slowy added over 15 mnutes to a round bottom fl ask

equi pped with an overhead stirrer and containing hexanes (3.5 L). The
resulting slurry was allowed to stir3Bor 10 minutes. The precipitate was
filtered and dried at roomtenperature in a vacuumoven to provide

anmor pho®f rili/eriavite (wbth) miywbng0/ 77687 maskthramwas A Prepsd atdododll to
Anor phoys Ritonavir 1 0 DEC 2003 PCT/1US00/ 14342 Ritonavir Form| (5 Q)
was di s€ol Tedti @ Rttt ¥EGhbpur with duixingn wikes| bheymidtade was

round bqtt.q f% K_equi pped i th ver head sticrrer _and cont ai ning

distill%%}l %aéﬁéFL ?£ gﬁffeghﬁpnﬁgiﬁPﬁﬁstﬁ§i%ﬁ?%naﬂ' RFAHGE eV ar

0C. Theisolated by filtration using a Heinkel type centrifuge (run
time approximately 16 hours). The pfoduct was dried at 55°C
under vacuum (50 mm Hg) for 16-25 houré.to provide ritonavir

crystal Form II.

Ex le

Preparation of Amorphous Ritonavir

Ritonavir Form I (40 g) was dissolved in methylene
chloride (60 mL). This solution was slowly added over 15
minutes to a round bottom flask equipped with an overhead
stirrer and containing hexanes (3.5 L). The resulting slurry
was allowed to stir for 10 minutes. The precipitate was

filtered and dried at room temperature in a vacuum oven to ,%}

provide amorphous ritonavir (40 g).




resuitrng solid was filtered to give a sticky solid mhichgwngCdgde in a

vacuum oweo ob®4dg@h ve anor phous ritonavir (2.5 g). Exanpl e 8pcCorpriati ve
Solubilities Solubility experinments were perforned on the various

formulations of Ritonavir Form| and Formll. Data is provided in Figures
3-7. Table 1 provided hereinbelowillustrates the pharnmaceuti cal
conposition without water. Exanple 9 illustrates the pharnaceuti cal

conposition containing water. WD 00/ 74677 40 1 0 DEC 2003 PCTI USOQO 14342
Table 1. Composition of Formulation T-1 and T-2. ConponentsT-1T-2

g/ gng/ capnyg/ gng/ cap Ri tonavir200. 02@Q 0200. 0200. 0 Al cohol , dehydrat ed,
USP100. 0100. 0100. 0100. 0 A ei ¢ aci d, NF650.0650.0600. 0600.0 Pol yoxyl 35

Castor G| 50.050.0100.0100.0 (Cre r)) BHTO. 010.010. 010.01 WO
00/ 74677 1 0 DEC 2003 Eﬁ&g&iug&i

Preparation of Amorphous Ritonavir

Ritonavir Form I (5 g) was dissolved in methanol (8 mL).
This solution was slowly added to a round bottom flask equipped

with an overhead stirrer and containing distilled water (2 L),

a@ while maintaining the internal temperature near 0°C. The

resulting solid was filtered to give a sticky solid which was

dried in a vacuum oven to give amorphous ritonavir (2.5 g).

Example 8
Comparative Solubilities

Solubility experiments were perfqrmed on the various
formulations of Ritonavir Form I and Form II. Data is provided
in Figures 3-7.

Table 1 provided hereinbelow illustrates the

pharmaceutical composition without water. Example 9

illustrates the pharmaceutical composition containing water.




PCTI USQ0/ | 4342 41 Exanple 9 Preparation of Norvir(r) Soft E’En n
Capsul es, {8QoAB77he follow ng protocol is enployed in the pr % aZQan of
1000 soft gelatin capsul es: Scal e Amount (ng/capsul e) Nane(alctiat14342
Nitrogen, N.F.QS. 118. OEt hanol, dehydrated, USP, 200 Proof118.0

2. OEt hanol , dehydrated, USP, 200 Proof2.0 0.25Butyl ated Hydr oxyt ol uene,
NFO. 25 704. 750 eic Acid, NF704.75 100.0Ritonavirl100.0 10.0Wwater, purified,
USP (distilled)10.0 60.0Pol yoxyl 35 Castor GO, NF60.0 5.0000 eic Acid,
NF5. 000 A m xing tank and suitable container are purged with
nitrogen.118.0 g of ethanol is weighed, blanketed with nitrogen, and held
for later use. The second aliquot of %? hanol (2 g) is then weighed, and
mxed with 0.25 g of butylated hydroxytol uene until clear. The m xture is

bl anket eflalblleh1ni Copgez it Fotifa I8¢ fofl ¥L19aL@Nk i heated to 28

E———
—— , e — ———

Components T-1 T-2

mg/g mg/cap mg/g mg/cap

Ritonavir - 2000 2000 2000  200.0
Alcohol, dehydrated, USP 100.0 1000 1000 1000
Oleic acid, NF 650.0 6500 6000 - 600.0
Polyoxyl 35 Castor Oil 50.0 500 1000 100.0
(Cremophor EL®)

BHT 0.01 0.01 0.01 0.01

SR
R —




C (not to exceed 30 C). 704.75 g of oleic acid is then . chardefl DEG @00he

. mxing tawmko ed@dB@700 g of ritonavir is then WO 00/ 74677 42 1 f-DECZQ0g PCa
/ USC6! 14342 added to the oleic acid with m xing. The ethanol /butyl at ed.

hydr oxyt ol uene is then added to the m xing tank, followed by the 118.0 g

of ethanol neasured previously, and m xed for at least 10 mnutes. 10 g

of water is then charged into the tank and m xed until the solution is

clear;(for not less than 30 mnutes). The sides of the vessel are-scraped

for ritonavir, and mxed for not |ess than an additional 30 mnutes. 60.0

g of Polyoxyl 35 castor oil is chargedjinto the tank and m xed until

uniform The solution is stored at 2-8 Cuntil encapsulation. 1.0 g of

the solution is filled into each so latd n capsul e (die: 18 obl ong

[ 18BE]; gel: OO5L2DDXHB- EP; gel dyg%;%g%ﬁgéé 920P)., The soft gelatin

capsul es are tHmspamitish efidNsteiel 26£2- BelatExatapeul@sPr Qiodcqlg for

Oral Bioavailability Dogs (beagle dogs, m xed sexes, weighing 7-14 kg)

were fasted overnight prior to dosing, but were permtted water ad

l'i bi tum Eacﬁr%gfq’%e@ﬁf%ﬂ Brebocglkéss eppdoyesouis ddwe rofeparast o nef

appr oxi Q@9 ys0k rgenaetn peapsulesdosi ng. Each dog received a single

dosage formcorresponding to a 5 ng/ kg dose

Scale ' Amount
(mg/capsule) Name - (9)
Q.8. Nitrogen, N.F. B Q.S.
118.0 Ethanol, ”
dehydrated, USP, 200 Proof | 118.0

2.0 Ethanol, ,

o, dehydrated, USP, 200 Proof 2.0
0.25 Butylated Hydroxytoluene, NF 0.25
704.75 Oleic Acid, NF 704.75
100.0 Ritonavir 100.0
10.0 Water, purified, USP (distilled) 10.0
60.0 Polyoxyl 35 Castor 0Oil, NF 60.0
5.000 Oleic Acid, NF 5.000

A mixing tank and suitable container are purged with
nitrogen. 118.0 g of ethanol is weighed, blanketed with
nitrogen, and held for later use. The second aliquot of
ethanol (2 g) is then weighed, and mixed with 0.25 g of
butylated hydroxytoluene until clear. The mixture is blanketed

with nitrogen and held. The main mixing tank is heated to 28

°C (not to exceed 30 °C). 704.75 g of oleic acid is then

charged into the mixing.tank. 100.0 g of ritonavir is then




wat er . Blgggogﬂgp;es were obtained fromeach aninmal prior. ﬁ@g%d _
0.25, 0.5, 1.0, 1.5, 2, 3, 4, 6, 8, 10, and 12 hours after >8e ‘
adm ni stration. The plasma was separated fromthe red cells b
centrifugation and frozen (-30 WD 00/ 74677 43 1 0 DEC 2003 PCT/tJSGO 14342
C) until analysis. Concentrations of parent drug were determ ned by
reverse phase HPLC with | ow wavel ength W detection foll ow ng
liquid-liquid extraction of the plasma sanples. The parent drug area
under the curve was cal cul ated by thg trapezoi dal nethod over the tine
course of the study. The absol ute bi gvailability of each test

conpositipon as cal cul ated by.conparing the area under the curve after
oral  dGSRS (5 (HRX OLTAFneifs BATR BRAGRE - nlbe GeRnalbdRIt Ehebed
capsul e /AreaRAHB FuEREPOS] £hedl ¥B8e8Vabuahedmikitd Atk , Cféﬁf‘wé&%gggs

| east six dogs; the values reparted are averages ~for each group of
10 DEC Zde 1B ~\M)mo¢ﬁ4@vlzam§| useontad pregiAUES W afidimixed for at

least 10 minutes. 10 g of water is then charged into the tank

of the drug. The dose was foll owed by approximately 10 nillg}'t'lz
F%Eggal
y

and mixed until the solution is clear (for not less than 30
minutes). The sides of the vessel are.scraped for ritonavir,

and mixed for not less than an additional 30 minutes. 60.0 g

of Polyoxyl 35 castor oil is charged into the tank and mixed
until uniform. The solution is stored at 2-8 °C until
encapsulation. 1.0 g of the solution is filled into each soft
gelatin capsule (die: 18 oblong [18BE]; gel: OOSLZDDXHB?EP;
gel dyes: .white 920P). The soft gelatin capsules are then
dried, and stored at 2-8 °C.

) Example 10
Protocol for Oral Bioavailability

Dogs (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 dosage form corresponding to a 5 mg/kg dose
of the drug. The dose was followed 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 cells by centrifugation and frozen (-30




1. A pharnaceutical conposition which is a solution conprilsOnBEC (2803 an

H V pr ot ®&3seo/74slT bi ti ng conpound or a conbi nation of H V PCOASAEBI342

i nhi biting conmpounds, or pharmaceutically acceptable salts thereof; (b) a
pharmaceutically acceptabl e organic sol vent which conprises a |long chain
fatty acid or a mxture of long chain fatty acids and ethanol; (c) water;
and (d) optionally a pharnmaceutically acceptable surfactant. 2. The
conposition according to Claim1l wherein said H'V protease inhibiting
conmpound is (2S, 3S,5S)-5-(N- (N ((N-nethyl
N-((2-isopropyl-4-thiazolyl)methyl) as no) carbonyl) am no-1, 6-

di phenyl - 3- hydr oxyhexane (ritonavir). 3. The conposition according to

0,2 mleapag i SaAghyBORY! nELhaBnRl ot ol Beae ] L RermoUnS 1<
gg‘ ng)s) dgtbgm%ia)adamynmeineﬁrsdl phevzy -}@memxwtwaﬁwémﬁ@mmv) and (2S,

|
ani no- 396§ FB%?ng%Pgé henOﬁﬁgﬁgﬁg&H@Hﬂqnq¥%?%ﬁﬁﬂ9n:Pﬁmﬁ#@lplﬁﬁﬂanoyl)
ami no- 1s§mgnegenyh*&@xiﬁ%en\éod%§ ek tnddy EndRurf03.d5 LisPenk4r 44

"by the trapezoidal method over the time course of the study.
The absolute bioavailability of each test composition as

calculated 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.




4. The conposition according to Claim1l wherein said HV prpted y
I nhi bi ti1 ngccqpmaeynd or conbi nation of H 'V protease inhibit'EgkgsE@gy ds
is selected fromthe group consisting of: 2S, 3S, 5S) -5- N -
((N-nethyl -N- ((2--isopropyl -4-

t hi azol yl ) met hyl ) am no) car bonyl ) am no-1, 6-di phenyl -3 hydr oxyhexane
(ritonavir); 2S, 3S, 55 -5- (N (N ((N-nethyl-N (.(2--isopropyl-4-

t hi azol yl ) et hyl ) ami no) carbonyl) am no-I, 6-di phenyl -3- hydroxyhexane
(ritonavir) and (2S, 3S, 5S)-2-(2,6- D methyl phenoxyacetyl)
anino-3-hydroxy-5-[28—(1-tetrahydro-pxainid-2-ony|)-3-nethy| but anoyl ]
am no- 1, 6-di phenyl hexane; N (2 (R) -hydroxy-1 (S) -indanyl) -2 (R
-phenyl met hyl -4 (S) -hydroxy-5- (1- (4- -

pyridyl methyl)-2(S)-N -(t-butyl carbo - pi perazinyl))-penta neam de
(indinavir); N-tert-butyl-decahydro-2- [2(R)-hydroxy-4-phenyl-3 (S) - [
[N\- (2-%1) . ‘

nol yl ca ﬁﬂﬁuﬁﬂasparaginyl]anino]butyl]-(4aS,8aS)-isoquinoIin
e-3(S)-carboxam de (saquinavir); 5 (S) -Boc-am no-4 (S)

- hydr oxy- 6- phenyl -2 (R) -

pheny| mét.hy | elenond cdut) i dél - ¢onpBhet ionphakch- 45/ |AB6Bat idn

- Napht hoxyacet yl -:bet a- net hyl t hi o-. Al a- (2S, 3S)-

3- ani no- 2- h;fo‘?"é%&%rb%i anoyl 1, 3-thiazolidine-4-t-butyl anide;

5-i soqui nol i poxyagetylv hetec s@EEY LhhL i Ay SO L NO- 2503 nat i
droxy-4-butaﬁ2yl-1 3-th?§§olidine-%?%?%S%sﬁaéﬁgggmnﬁag§gF%F%oﬁgggaFlagﬁ])(m
-NI [3_[[((i,1..of HIV protease inhibiting compounds, or e

pharmaceutically acceptable salts thereof;

(b) a pharmaceutically acceptable organic.solvent which

| comprises a long chain fatty acid or a mixture of long
chain fatty acids and ethanol;

(c) water; and

(d) optionally a pharmaceutically acceptable surfactant.

2. The composition according to Claim 1 wherein said HIV
protease inhibiting compound is (2§,3S,5S)-5- (N- (N-( (N-methyl-
N-((2-isopropyl-4-thiazolyl)methyl)amino)carbonyl)amino-1,6-

diphenyl-3-hydroxyhexane (ritonavir).

3. The composition according to Ciaim 1 wherein said
combination of HIV protease inhibiting compounds is (2S,38,58)-
5- (N- (N- ((N-methyl-N-((2-isopropyl-4-
thiazolyl)methyl)amino)carbonyl)amino-1, 6-diphenyl-3-
hydroxyhexane (ritonavir) and
(28, 38, 58)-2-(2,6Dimethylphenoxyacetyl)
amino-3-hydroxy-5-[28- (1-tetrahydro-pyrimid-2-onyl) -3-methyl

butanoyl] amino-1,€6-diphenylhexane.




di et hyl et hyl ) am no] car bonyl ] ( 2- net hyl pr opyl ) am no] - 2 V[)OOL§4QEG 2063

hydr oxy- | WQ(G$fréwdil et hyl ) propyl ] -2-[ ( 2- T/US00/14342

qgui nol i nyl car bonyl ) am nol - but anedi am de; VX-478; DWMP-323; DWP-450;
AGL343 (nelfinavir); EMS 186, 318; SC-55389a; BILA 1096 BS; and

U- 140690, or a pharmaceutically acceptable salt thereof if 0 DEC 206

PCTI USOQ' 14342 5. The conposition according to Caiml wherein said |ong
chain fatty acid is oleic acid. 6. The conposition according to Claim!|l
wherein said surfactant is Polyoxyl 35 castor oil (Crenmophor EL 0 ). 7.
The conposition according to Caim1 akerein the solution is encapsul ated
into a hard gelatin capsule or a soft gelatin capsule. 8. The conposition
of Caim1l wherein the solvent conprises (:L) a pharmaceutically

accept abl e Iong chain fatty acid in the anmount of from about 40%to about
75% The composition according to Claim 1 wherein said HIV

protease inhibiting compound or combination of HIV protease
inhibiting compounds is selected from the group consisting of:
28,38, 58) -5- (N- (N- ( (N-methyl-N- ( (2-isopropyl-4-
thiazolylfmethyl)amino)carbonyl)amino—i,6—diphenyl—3—

hydroxyhexane (ritonavir);

28,38,58) -5- (N- (N- ( (N-methyl-N- ((2-isopropyl-4-
thiazolyl)methyl) amino) carbonyl) amino-1, 6-diphenyl-3-
hydroxyhexane (ritonavir) and (2S, 3S, 58)-2-(2,6-
Dimethylphenoxyacetyl)
- amino-3-hydroxy-5- [2S- (1-tetrahydro-pyrimid-2-onyl) -3-methyl
butanoyl] amino-1,6-diphenylhexane;

N- (2 (R) ~hydroxy-1 .

(S) -indanyl) -2 (R) -phenylmethyl-4 (S) -hydroxy-5- (1- (4~ (3-
pyridylmethyl) -2 (S) -N' - (t-butylcarboxamido) -piperazinyl)) -penta
neamide (indinavir);
N—tert-butyl-decahydro—2°[2(R)—hydroxy;4—phenyl—3(s)-[[N—(z—qui
nolylcarbonyl) ~-L-asparaginyl] amino] butyl] - (4aS, 8aS) -isoquinolin
e-3(8) -carboxamide (saquinavir);

5(S) -Boc-amino-4 (S) -hydroxy-6-phenyl-2 (R) -
phenylmethylhexanoyl- (L) -Val- (L) ~Phe-morpholin-4-ylamide;

1 -Naphthoxyacetyl-beta-methylthio-Ala-(2S, 3S)-
3-amino-2-hydroxy-4-butanoyl 1,3-thiazolidine-4-t-butylamide;
5-isoquinolinoxyacetyl-beta-methylthio-Ala- (2S,3S)~-3-amino-2-hy

droxy-4-butanoyl-1,3-thiazolidine-4-t-butylamide;
[18-[1R- (R~),25*])-N' [3-[[[(1,1 -
dimethylethyl)amino] carbonyl] (2-methylpropyl)aminol] -2-




by wei ght of the total solution; (2) ethanol in the anountjof about
3% to abowg d¥ss7Py wei ght of the WO 00/ 74677 47 1 0 CEC 20%#’?1 @34'2

SQ0/ 143 42 total solution; and (3) water in the anount of from about 0.4%

to about 1.5% by weight of the total solution. = 9. The conposition of
Claim1 wherein the solvent conprises (1) oleic acid in the anount of

from about 40% to about 755. by weight of the total- solution; (2)

et hanol in the anobunt of from about 30 to about 120 by weight of the

total solution; and (3) water in the anount of from about 0.4%to about

1.5% by weight of the total solution,A0. The conposition of Claim9

wherein the HHV protease inhibiting conpound is selected fromthe group

i stipg.of. 2S,3S. SS).-5- N ((Nemethyl -N- ( (. 2-i |2 4-
fﬁPZ;2|38%%%?%?%5ahfé%?n%%W88H§ﬁ§P ﬁPﬁgﬁr?gﬁ i‘henylfsE hyhfgg;ﬁgiane
(ritonayuinoldayBizaihohy | Nafn6f Mo el Mmi G| sopr opy! - 4-

t hi azol yl ) met hyl ) am no) car bonyl) am no- 1|, 6-di phenyl - 3- hydr oxyhexane
(ritonaW® )2 78d (2S, 35, 5S)-2-(2,6- Dinethyl phenoxyacetyl)
DMP-323;
DMP-450;

AG1343 (nelfinavir);
BMS 186,318;
SC-55389a;

BILA 1096 BS; and
U-140690,

or a pharmaceutically acceptable salt thereof.

5. The composition according to Claim 1 wherein said

long chain fatty acid is oleic acid.

6. The composition according to Claim 1 wherein said

surfactant is Polyoxyl 35 castor oil (Cremophor EL®) .

7. The composition according to Claim 1 wherein the )
solution is encapsulated into a hard gelatin capsule or a soft

gelatin capsule.

8. The éomposition of Claim 1 wherein the solvent
comprises (1) a pharmaceutically acceptable ldng chain
fatty acid in the amount of from about 40% to about 75%
by weight of the total solution; (2) ethanol in the

amount of from about 3% to about 12% by weight of the




am no- 3- hydr oxy- 5-[ 2S- (| - t et r ahydr o- pyri ni d- 2- onyl ) - 3- et hy | () {DECa0803 ]
- am no- 1, 6wg gragyl hexane;, N-(2(R)-hydroxy-i (S) -indanyl) podabddhriszs:

- phenyl nethyl -4 (S) -hydroxy-5- (1- (4- (3-
pyridyl methyl)-2(S)-N -(t-butyl carboxam do) - pi perazinyl))-penta neam de
(indinavir); j O DEC 2403 WO 00/ 74677 PCT/ USO0/ 14342 48
N-tert-butyl -decahydro-2- [2 (R) -hydroxy-4-phenyl-3 (S) - [ [N (2-qu
nol yl carbonyl ) - L- aspar agi nyl ] am no] butyl]-(4aS, 8aS)-i soquinolin
e-3(S)-carboxam de (saquinavir);
5(S) - Boc-am no-4(S) - hydroxy- 6-phenyl -2 R) -
phenyl met hyi hexanoyl - (L) - Val - (L) - Phe- nor phol i n-4-yl am de;
- Napht h et t hi-g- - 2S droxy-4
- but anogf%%?L ¥%|1§§% | dl%l%é4wt39buég?§% de? s%hef sgc‘]“wur?% i ﬁ’gxygjc?@{“yl -beta
- met hyl abbua- Al0a 4% 23,3 S)al¥satr nb- 2% hyby weight of the total
dr oxy- 4- bgtano I-1 3-thiazolidine-4-t-butylamde; [is- [1R (R) , 2S*])
-NL [3- SPTPERO -
d|nethylethyl)anlno]carbonyl](2 met hyl propyl ) am no] - 2- hydroxy-1 . -
(phenyl nethyl) propyl ] - 2 - [ (2
qui nol i nyl caﬁbonyTl}%m?ﬁmPOEm:aﬁédpém@ealm VX- wherebP-t3#S; soDkentd50;

AGL343 Egﬁbylg%%'Wh) oleic acid in the amount of from about 40%
to about 75% by weight of the total solution; (2)

ethanol in the amount of from about 3% to about 12% by
weight of the total solution; and (3) water in the
amount of from about 0.4% to about 1.5% by weight of the

total solution.

10. The composition of Claim 9 wherein the HIV
protease inhibiting compound is selected from the group
consisting of:
2S8,38,58) -5- (N- (N- ( (N-methyl-N-( (2-isopropyl-4-
thiazolyl)methyl) amino) carbonyl)amino-1, 6-diphenyl-3-
hydroxyhexane (ritonavir);

) 28,38, 58) -5- (N- (N- ((N-methyl-N- ((2-isopropyl-4-

“ thiazolyl)methyl) amino)carbonyl)amino-1, 6-diphenyl-3-
hydroxyhexane (ritonavir) and (2S, 35, 58)-2-(2,6-
Dimethylphenoxyacetyl)
amino-3-hydroxy-5- [2S- (1-tetrahydro-pyrimid-2-onyl) -3-methyl
butanoyl] amino-1,6-diphenylhexane;

N- (2(R) -hydroxy-1
(S) -indanyl) -2 (R) ~phenylmethyl-4 (S) -hydroxy-5- (1~ (4-(3-
pyridylmethyl) -2 (S) -N'- (t-butylcarboxamido) -piperazinyl)) -penta

neamide (indinavir):;




BME 186, 318; SC-55389a; BILA 1096 BS; and U 140690, or all DEC 2003
phar macewgic@llkyyraccept abl e salt thereof. 11. The conposit i]g)@%gm%ﬂzm 9

wherein the H'V protease inhibiting conpound is ritonavir,
5S) - 2- (2, 6-di net hyl phenoxyacetyl) am no- 3- ‘
hydr oxy-5-(2S- (| -tetrahydro-pyri md-2-onyl)-3-nmethyl WO 00/ 74677 49
but anoyl ) am no-1, 6di phenyl hexane, indinavir, saquinavir, nelfinavir, or
VX-478. 1 0 DEC 2003 PMJS00/ 14342 12. The conposition of Claim1 wherein
the HHV protease inhibiting conpound is ritonavir or a conbination of
ritonavir and another H V proteaBe iggibiting conpound. 13. The
conposition of Claim12 wherein the 3Solution is encapsulated in a soft
el astic | ati capsul e C)..14. ,The conposition of Caim1 which
conpr i sggger?:é%ultiyadﬁ%\ﬁaﬁh&%‘%%" %ﬂfhﬁ *PrY¥ntapbenyilt3 (% ablin (Boveby
wei ght - b1 akrPodly 190/ e sPurdPin PAALABFBHEL§-1(4 280 62 Y & RILN £n
e-3 (S) -carboxamide (saquinavir);
5(8) -Boc-amino-4 (S) -hydroxy-6-phenyl-2 (R) -
phenylmet@ylhexanoyl-(L)-Val-(L)—Phe-morpholin-4-ylamide;
1 —Naphthoxyacetyl-beta-methylthio»Ala1(28, 38) -

3-amino-2-hydroxy-4-butanoyl 1,3-thiazolidine-4-t-butylamide;

5—isoquinolinoxyacetyl-beta-methylthio-Ala—(2S,BS)-3—amino-2—hy
droxy-4—butanoyl-1,3-thiazolidine—4-t-butylamide;

[1S- [1R- (R-),28*])-N* [3-[[[(1,1 -
dimethylethyl)aminc]carbonyl](2-methylpropyl)amino]-2-
hydroxy-1 - (phenylmethyl)propyl]-2-[(2-
quinolinylcarbonYl)amino]—butanediamide;

VX-478;

DMP-323;

DMP-~450;

AG1343 (nelfinavir);

BMS 186,318;

SC-55389a;

BILA 1096 BS; and

U-140690,

or a pharmaceutically acceptable salt thereof.

11. The composition of Claim 9 wherein the HIV
protease inhibiting compound is ritonavir, (28, 38,

5S8) -2- (2, 6-dimethylphenoxyacetyl) amino-3-

hydroxy-5- (28~ (1-tetrahydro-pyrimid-2-onyl) -3-methyl




sol vent which conprises U) oleic acid in the anount of fron1qp EE gg oto
about 99%wyegyaght of the total solution and (2) ethanol Ii.@r/ggfe/la unt
of fromabout 3% to about 12Wby wei ght of the total solution; and, (c)
water in the anpbunt of from about 0.4k to about 1.5k by weight of the
total solution; and (d) polyoxyl 35 castor oil in the amount of from
about 0% to about 20'k by weight of the total solution. WO 00! 74677 50
15. The conposition of Claim 14 which conprises: (a) ritonavir in the
anount of from about 5% to about 10t by wei ght of the total solution, (b)
a pharmaceutical ly acceptabl e organi cggsol vent which conprises (1) oleic

~acid in the anount of from about 70% to about 75% by wei ght of "t he total

sol uti or, ) hanal Jt n f fromabout 3% about 12% by
wei ght g’?lt{%{m}%yglﬁt aﬁ%*s*%#“ (&t'iééépk%%ﬁmr%%%%nlgh thE*BA¥dAt of from about 0. 4%
*to abowtaghivdviy wWeigdlBireivihe dotwt-gpguti on; and (d) pol yoxyl 35 castor

oil in the anount of about 6%.,by weight of the total solution. 16. The
conposition of Claim15 wherein the solution is encapsulated in a soft

elastic gelatin OoARSUSIcEDion of Claim 1 wherein the HIV
protease inhibiting compound is ritonavir or a
combination of ritonavir and another HIV protease

inhibiting compound.

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

capsule (SEC).

14. The composition of Claim 1 which comprises:
(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
o from about 15% to about 99% by weight of the total
solution and (2) ethanol in the amount of from about 3%

to about 12% by weight of the total solution; and

(c) water in the amount of from about 0.4% to

about 1.5% by weight of the total solution; and

(d) polyoxyl 35 castor oil in the amount of \
from about 0% to about 20% by weight of the total

solution.
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15. The composition of Claim 14 which comprises: :
(a) ritonavir in the amount of from about 5%
to about 10% by weight of the total solution,
‘(b) a pharmaceutically accéptable organic
- solvent which comprises (1) oleic acid:-in the amount of

from about 70% to about 75% by weight of‘the total

solution; and (2) ethanol in the amount of from about 3%
about 12% by weight of the total solution; _
(c) water in the amount of from about 0.4% to
about 1.5% by weight of the total solution; and
..(d) polyoxyl 35 castor oil in the amount of
about 6% by weight of the total solution.

16. The composition of Claim 15 wherein the

solution is encapsulated in a soft elastic gelatin

capsule (SEC).






