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Moreover, protease inhibitors are commonly administered to AIDS patients in
25 combination with other anti-HIV compounds such as, for instance NRTIs and/or
NNRTIs. This causes a high pill burden upon the patient. One way of reducing this
pill burden is finding anti-HIV compounds like protease inhibitors with good
bioavailability, i.e. a favorable pharmacokinetic and metabolic profile, such that the
_ .daily dose_ can be minimized. Another important chafacterisﬁc of a good protease }
30 . inhibitor, and for anti-HIV compounds in general, is that protein plasma binding of the
protease inhibitor has minimal or even no effect on its potency.

Several published patent applications disclose HIV protease inhibitors. For instance,
WO 95/06030 discloses HIV protease inhibitors with a hydroxyethylamino
35  sulfonamide core structure. Also Ghosh et al. (Bioorganic & Medicinal Chemistry

Letters, 8, 1998, 687-690) discloses hydroxyethylamino sulfonamide HIV protease -
inhibitors,

The compounds of the present invention are surprisingly effective HIV protease
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The preserit invention relates to the compounds having the formula

SRR (o,

20
and N-oxides, salts, esters, stereoisomeric forms, racemic mixtures, prodrugs and
metabolites thereof. The molecular structure depicted above is named
hexahydrofuro[2,3-b}furan-3-yl-N-{3-[(1,3-benzodioxol-5-ylsufonyl)(isobutyl)amino]-
1-benzyl-2-hydroxypropyl}carbamate.

25

This invention also envisions the quaternization of the nitrogen atoms of the present

compounds. A basic nitrogen can be quaternized with any agent known to those of

ordinary skill in the art including, for instance, lower alkyl halides, dialkyl sulfates,

long chain halides and aralkyl halides. Water or oil-soluble or dispensible products
30 may be obtained by such quaternization.

The term prodrug as used throughout this text means the phamiacologically acceptable
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acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, -

pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric,

25  methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-aminosalicylic, pamoic and the like acids.

Conversely said salt forms can be converted by treatment with an appropriate base into

the free base form.
30

The term salts also comprises the hydrates and the solvent addition forms which the
compounds of the present invention are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.

35  The N-oxide forms of the present compounds are meant to comprise the compounds of
formula (I) wherein one or several nitrogen atoms are oxidized to the so-called
N—-oxide.

The present compounds may also exist in their tautomeric forms. Such forms, although
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one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
25  stereoisomeric excess of 97% up to 100%. The terms 'enantiomerically pure' and
'diastereomerically pure’ should be understood in a similar way, but then having regard

to the enantiomeric excess, respectively the diastereomeric excess of the mixture in
question.

30 Pure stereoisomeric forms of the compounds and intermediates of this invention may be
obtained by the application of art-known procedures. For instance, enantiomers may be
separated from each other by the selective crystallization of their diastereomeric salts
with optically active acids. Alternatively, enantiomers may be separated by
chromatographic techniques using chiral stationary phases. Said pure stereochemically

35  isomeric forms may also be derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably, if a specific stereoisomer is desired, said compound will
be synthesized by stereospecific methods of preparation. These methods will
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15
The following 32 enantiomeric forms in table 1 exist of the compound with basic
structure (I).The chiral carbon atoms are named as shown in the figure above.
Table A

20
Comp [*1 [*2 [*3 |*4 |*5 Comp | *1 |*2 |*3 |*4 |*5
a R R R R R q_ R R S S S
b R _|R |R |R _|S r IR |s IR _|S |s
c R R R S R s S R R S S
d R R S R R t R S S R |[S§S
e R S R R R u S R S R S
f S R R |R R v R S S S R

g R R R S S w S R S S R

h R R S R S x S S S R R
i R S R |R S y S S R S R
j S R R |R S z S S R R S
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Compounds 1 and w are the preferred enantiomeric pure forms, in particular
compound L
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5  Whenever used hereinafter, the term “compounds of formula (I)”, or “the present
compounds” or similar term is meant to include the compound as depicted above, their

Compound ], also
referred to as
Compound 14

N-oxides, salts, esters, stereoisomeric forms, racemic mixtures, prodrugs and
metabolites, as well as their quaternized nitrogen derivatives.

10 The present compounds can thus be used in animals, preferably in mammals, and in
particular in humans as pharmaceuticals per se, in mixtures with one another or in the
form of pharmaceutical preparations.

Furthermore, the present invention relates to pharmaceutical preparations which as

15  active constituents contain an effective dose of at least one of the compounds of
formula (I) and/or of a physiologically tolerable salt thereof in addition to customary
pharmaceutically innocuous excipients and auxiliaries. The pharmaceutical
preparations normally contain 0.1 to 90% by weight of a compound of formula (1)
and/or its physiologically tolerable saits. The pharmaceutical preparations can be

20  prepared in a manner known per se to one of skill in the art. For this purpose, at least
one of a compound of formula (I) and/or its physiologically tolerable salts, together
with one or more solid or liquid pharmaceutical excipients and/or auxiliaries and, if
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the compounds of the present invention, especially conditions associated with HIV and

25  other pathogenic retroviruses, include AIDS, AIDS-related complex (ARC),
progressive generalized lymphadenopathy (PGL), as well as chronic CNS diseases
caused by retroviruses, such as, for example HI'V mediated dementia and multiple
sclerosis.

30 The compounds of the present invention or any subgroup thereof may therefore be used
as medicines against above-mentioned conditions. Said use as a medicine or method of
treatment comprises the systemic administration to HIV-infected subjects of an amount
effective to combat the conditions associated with HI'V and other pathogenic
retroviruses, especially HIV-1. Consequently, the compounds of the present invention

35 can be used in the manufacture of a medicament useful for treating conditions
associated with HIV and other pathogenic retroviruses, in particular with medicaments
with retroviral protease inhibitory action.

Also, the combination of an antiretroviral compound and a compound of the present
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The combination may provide a synergistic effect, whereby viral infectivity and its
25  associated symptoms may be prevented, substantially reduced, or eliminated
completely. The compounds of the present invention may also be administered in
combination with immunomodulators (e.g., bropirimine, anti-human alpha interferon
antibody, IL-2, methionine enkephalin, interferon alpha, and naltrexone) or with
antibiotics (e.g., pentamidine isothiorate) to ameliorate, combat, or eliminate HIV
30 infection and its symptoms.

For an oral administration form, the compounds of the present invention or a salt
thereof is mixed with suitable additives, such as excipients, stabilizers or inert diluents,
and brought by means of the customary methods into the suitable administration forms,

35  such as tablets, coated tablets, hard capsules, aqueous, alcoholic, or oily solutions.
Examples of suitable inert carriers are gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose, or starch, in particular, corn starch. In this case
the preparation can be carried out both as dry and as moist granules. Suitable oily
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25 In order to enhance the solubility and/or the stability of the compounds of formula (I} in
pharmaccutical compositions, it can be advantageous to employ o-, B- or y-cyclo-
dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions. In the preparation of aqueous compositions, addition salts of the subject

30  compounds are obviously more suitable due to their increased water solubility.

Appropriate cyclodextrins are o, - or y-cyclodextrins (CDs) or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units
of the cyclodextrin are substituted with C,.galkyl, particularly methyl, ethyl or

35  isopropyl, e.g. randomly methylated B-CD; hydroxyC,.salkyl, particularly hydroxy-
ethyl, hydroxypropyl or hydroxybutyl; carboxyCi.salkyl, particularly carboxymethyl or
carboxyethyl; C;salkylcarbonyl, particularly acetyl; C;-salkyloxycarbonylCi.salkyl or
carboxyC;.alkyloxyC.salkyl, particularly carboxymethoxypropy! or carboxy-
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groups such as, for exanple, hydroxy- propyl and hydroxyethyl. 10 An

i nteresti of .fornul ati t he pr ounds i n _conbi nati on vmtha
Other conv enient ways to en?lgnce the Eolubl?l fc tﬁggompounds of the present

invention in pharmaceutical compositions are described in W0-94/05263, PCT
application No. PCT/EP98/01773, EP-A-499,299 and WO 97/44014, all incorporated
25  herein by reference.

More in particular, the present compounds may be formulated in a pharmaceutical
composition comprising a therapeutically effective amount of particles consisting of a -
solid dispersion comprising (a) a compound of formula (I), and (b) one or more

30  pharmaceutically acceptable water-soluble polyrers.

The term "a solid dispersion” defines a system in a solid state (as opposed to a liquid or
gaseous state) comprising at least two components, wherein one component is
dispersed more or less evenly throughout the other component of components. When

35  said dispersion of the components is such that the system is chemically and physically
uniform or homogenous throughout or consists of one phase as defined in thermo-
dynamics, such a solid dispersion is referred to as "a solid solution". Solid solutions are
preferred physical systems because the components therein are usually readily
bioavailable to the organisms to which they are administered.
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It may further be convenient to formulate the present antiretrovirals in the form of
nanoparticles which have a surface modifier adsorbed on the surface thereof in an

25 amount sufficient to maintain an effective average particle size of less than 1000 nm.
Useful surface modifiers are believed to include those which physically adhere to the
surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent.

Suitable surface modifiers can preferably be selected from known organic and

30  inorganic pharmaceutical excipients. Such excipients include various polymers, low .
molecular vweight oligomers, natural products and surfactants. Preferred surface -
modifiers include nonionic and anionic surfactants.

Yet another interesting way of formulating the present compounds involves a -

35 pharmaceutical composition whereby the present antiretrovirals are incorporated in
hydrophilic polymers and applying this mixture as a coat film over many small beads,
thus yielding a composition with good bioavailability which can conveniently be
manufactured and which is suitable for preparing pharmaceutical dosage forms. for oral
administration.
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The synthesxs of hexahydrofuro[2 3 b]furan-3—yl-N-{3 [( 1,3- benzodmxol—:-ylsufonyl)
25  (isobutyl)amino]-1-benzyl-2-hydroxypropyl} carbamate was accomplished via a
coupling step between the bis-tetrahydrofuran ring and the corresponding
benzodioxolyl amine as outlined below.

1)Synthesis of hexahydrofuro[2.3-b]furan-3-ol 5
30  The racemic synthesis of bis-tetrahydrofuran (bis-THF) 5 was accomplished as

illustrated in Scheme 1, according to the procedure of Ghosh et al., J. Med, Chem.
39:3278-3290 (1996). Reaction of commercial 2,3 dihydrofuran with
N-iodosuccinimide and propargyl alcohol in methylene chloride at 0-25 °C or 2 hours
gave the iodo ether 2 (yield 88%). Radical cyclization of the iodo ether 2 with

35  tributyltin hydride in toluene at 80°C in the presence of a catalytic amount of
2,2"-azobisisobutyronitrile (AIBN) afforded the bicyclic acetal 3. Ozonolytic cleavage
produced ketone 4. Reduction of the resulting ketone with sodium borohydride in
ethanol at -15°C furnished the racemic endo alcohol 5 (see Scheme 1).
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and severity of the infection and synptons, and on the sex, ygge, wei ght and.
i ndi vidual responsiveness of the human or ani nal ed and on
whet her the ther s ac Iactl C. he daily dose
of a conpound off for\ %doﬁu'? ! e of 0 a patient
approxi mately 7b kg i argy elc ol g to 0.5 g. The
dose can be ad antheformof rin' —or 20 divided
into several, e.g.Ootwo, tRBHeEl, @ Cfto25°C, ki vi due doses Organi c Synt hesi s
of hexahydrofurol23-bl furan-3-yl-Nf3-1(1. 3- benzgdl oxol -
yl suf onvD( i sebut yl )'am noi -1 -b enzvl - 2- hydr oxvnr ofiyl | (Blu&alﬂat e The
synt hesi s of AIBN
hexahydr of uro[ 2, 3-b] furan-3-yl - N-{3-[ (1, 3- benzodi oxo] -tblughneyBotgl) 25
(i sobutyl)am no]-1-benzyl - 2- hydr oxypr opyl } car bamat e s acconplished via a
coupling step between the jJps-tet dr ring ahd the corresponding

A1 ndosiiee, TP oeh

benzodi oxol yl in eS|s
hexahydr of ur o 3- oIMGZ%O'mF@t‘Pé’@e esi s of |
THF)ﬁ-vva's—ar:co'n'p'h-she as | rated in Schene.
1, according thth glure of Ghosh et. al., J\ Med O 39:3278-3290
(1996). Reaction of cegfrercial 2,3 di hydrofur an b gbsucci ni m de ‘and
propargyl al cohof {n nethylene chloride at 0-25 C or 2 h gave the iodo
ether 2 (yield 88% . Radical cyclization of the iodo her 2 with 35
tributyltin hydrid iNan;L‘uene at 80C in the presence of a catal ytic anount
of 2,2'-azobisisoputpggonitrile (AIBN) afforded the bicyclic acetal 3.
Ozonol ytic cl eavag pfqu;JQﬁd ket one 4. Reduction of the resulting ketone
W th sodi um borohyride in "ethanol at -15C furnished the racem c endo
al cohol 5 (see Schenme 1). ¥® 01/25240 PCT/EP00/ 09917 -13 Schene 1
N- i odosucci ni nj; propa gyl al cohol ON O-~ o CH2C6 OC to 25C, 2h

(o]
2) Synthesis of the amino alcohol 8 N-{3-[(1.3-benzodioxol-5-ylsufonyl)
isobutyl)amino]-1-benzyl-2-hydroxypropyl} amine
5 Reduction of acyl chloride 9 with NaBH, in 1:1 methanol:tetrahydrofuran (step a,
Scheme 2 below) produced the racemates 10a and 10b, which were separated and the
appropriate enantiomer reacted with KOH in ethanol (step b,c) to produce the epoxide
11 according to published procedures (Getinan, et al., J. Med. Chem. 36:288-291
(1993), Luly et al., J. Org. Chem. 52(8):1487-1492 (1987)). The epoxide was treated
10 with an excess of isoamylamine in refluxing 2-propanol (step d) to generate the amino
alcobol 12. The amino alcohol 12 was then reacted with 1,3-benzodioxol-5-ylsulfonyl-
chloride (step €) which generated amino alcohol 8 with a carbobenzoxy (Cbz) protected
amine. Hydrogenation of the Cbz group with 10%Pd/C and H; in methanaol (step f)
provided the free amino alcohol 8. These steps were accomplished according to
15  generally published procedures (Vazquez et al., J Med. Chem. 38:581-584 (1995),
Scheme 2).
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N-{3-[ (1. 3- benzodi oxol - 5- vl suf onyl ) ﬁj&sobut yl)amno |-

-benzXl - 2- hydr oxypropyl } amine 5 Reduction of acyl chloride 9 with NaBH4
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Luly et al., J. 2hem 52(8):1487- 1l ({1987)). The epo as treated
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1, 3- benzodi oxoll; 5-yl syl fonyl - chlorife (step e) vv!"ri ch generated am no

al cohol g, > oxy (Cbz) ed am ne. dr ogenation of the
Cbz group wth 109°d/ C and H2 dppend - (Scep f?_‘bzgﬁ 2 &ree
am no al cohol 8. ese steps were acconplished according to {15 generally

publ i shed procedures (Vazquez et al., J d. Chem 38:581-584 (1995),
¢) 0

Schenme 2). W01/ 25240 PCT/ EPOO/ 0991%a - 14 Scheme 2 CbzHN' C1 ¥Bz 1
CbzHN C1 9 10a OH OH 10b b, c

b,c |.
d
B —
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11
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OH
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3) Synthesis of hexahydrofuro[2,3-b]furan-3-yI-N-{3-[(1.3-benzodioxol-5-
Isufonyl)(isobutyl)amino]-1-benzyl-2-hydroxypropyl} carbamate
5  Reaction of the bis-tetrahydrofuran ligand 5 with disuccinimidyl carbonate 6 and
triethylamine in methylene chloride afforded the carbonate 7 which was mixed in sifu
with amine 8. This coupling produced the final compound 13 (Scheme 3). Compound
13 is a mixture of 2 diastereoisomers having the stereoisomeric forms as defined for
compounds 1 and w in the table A. This mixture can be separated using art-known
10 separation techniques.

Alternatively, the pure enantiomeric form corresponding to compbund land w,
hereinafter referred to as compounds 14 and 15 can be prepared by resolving the
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Synt hesi W1/258240ahvdr of uro[ 2 3-b]furan-3-yl-N-{3-[ (1 3- beREDEPHNIP1ITS-

yl suf onyl ) (i sobut yl am no] - 1- benzvl - 2- hydr oxypr opyl } carbomate 5 Reacti on of
t he bis-tetrahydrofuran ligand 5 with-Hi-succi ni m dyl carbonate 6 and
triethylamne in nethylene chloride afforded the carbonate 7 which was

m xed in Zbéﬂ-hca’x‘é ﬁﬁfﬁ*@ &nzyidhtic {é%iﬁh?ﬂ'&exgw@éé@ﬁﬂe&fﬂerefd &k offOmpound 13
(Schene 3 m Xt ur | ast ereol sgners havi ng the )
st er eoi so 31604 8 9% wﬁ%mmorat@éhsm%r ergps- W hesnapionetis e A Thi s

m xture cpite BR- mazﬁta%xﬂéaw captheh be kéuewd ahBlogSmdy ff the Brdcedrsidesteibed

Al ternatl%glg @T&Hre enantlorre ic form corrga Egéng to conpound 1 and
w, herei ’etp Mg Foaptiomerically DyFRrompeund n be prepared by
resol v§' ng the WO 01/ 25240 PCTI EPOO/géﬁjﬁz -15 racem c bis-THF 5 via an
enzyndtic resolution step as descri Tetrahedron Letters, 36,4,

(1995), 505-508, incorporated herein by reference. The enantio Ic pure
bis-THF in O%an then be reacted analogousl to t

descri be hus obtai ni ng enantio onpPv4 4 and 15.
5 Schenme3 0 OH Y disuccinimdyi ogr CH2qQlL2, ET3N, 2B%C, 2h OO0
57 Cobz disuccinimidyi carbonate 6
CH,C),, ET;N, 25°C, 2h o 4
s 7
Chbz T (>
0 o
OH
~ MeSO,H
8
_ 0 o
OH
13 .

Experimental section
To a stirred solution of (500 mg, 3.84 mmol) of (3R,3aS,6aR)-3-hydroxyhexa-

hydrofuro[2,3-b]-furan 5 (Scheme 1) in CH,Cl; (50 ml) at 25°C, disuccinimidyl
10  carbonate 6 (1.08 g, 4.23 mmol) and triethylamine (0.77 g, 7.68 mmol) were added.
The resulting mixture was stirred for 6h at 25°C and the amine 8 (Scheme 2,2.42 g,
5.76 mmol) was added. The resulting solution was washed with water and dried over
anhydrous Na;SO;. Evaporation of solvent under reduced pressure afforded a residue
which was purified by chromatography (CH,ChL/MeOH : 98/2) which furnished 1.36 g
15 (62%) of the inhibitor 13 (Scheme 3) of the instant invention as a white solid.
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solution of (500 ng, 3.84 mol) of (3R 3aS, 6aR) - 3-hydroxyhexa-
hydrofuro[ 2, 3-b]-furan 5 (Schenme 1) ingCH2C12 (50 m) at 25C,

di succi ni mdyl 10 carbonate 6 (1.08 g, 4.23 mmol) and triethylamne (0.77
g, 7.68 mol) were added The resulting m xture was stirred for 6h at 25C

and the amne 8 (Schene 2. 42&% 5.76 nmmol ) was added. The resulting
sol uti on Tigs SPSERUM We@laﬂa gomppund by was anfolloniso (:4-Na tsan, 7H),

Ev?p]grg; I@m(daersoﬁg;rmtrmymie LB;?@d,Hr£§$lee1H§f5)(cﬂ§d=f ﬁzﬁlgsmyle whi ch was
uriri

FGZ% of fﬁ"" i?ﬁtﬂl%’lﬁ'g Q%SX cﬁ’r %&% IH éb?ﬁﬁts ?%Wﬁ?azﬁ% gsﬁao |te

i gl i g Sn\é@bﬂﬂa/ 8H3.4D1k|8@1:1’el,:_ OOMR spectiund heCDIE1{NVES mﬁgwsmﬂr(cmpls of

6.1 ( R0, 1951 8- T {%81 sy 12687 420013 Did ) Jopi:rogH: , 1M
m 1 H) 73241 02536 (GH-OY) 73.83-73.58-79.73:69. M-58}8)7 -SR7845.04-38-3027.m  4H),

FL 0. T 80613010t &5 MRy Baahby LA B BxpRRAH ol ) SFPCLS was as

follows: 151 Mﬁ
132-129. 199112@03’4111328 516, 67- 126 59-123.1 (Ar-C), 109. 16-108. 36-
107. 98- 102. 36 (CH O, 73.43-72.58-70.73-69.47-58.87-53. 78-45. 04- 36- 35- 27,

27-25. 76 résﬂ&a%e‘;})mﬁ@ﬁﬁ 1%%9%91@8{1&&’ 18%¥fe t’n@x?te%i&ﬁ%xt ﬁ@lldgﬂﬁl 4dd 2) 577,

correspondi.n The resultin npound and conmpound 14 were
t hen t est@d"gﬁlracBY‘& Byted! SllaP%ﬁﬁﬁlys aérﬂeﬁ‘iﬂheﬁ%e’é’@f i S/‘FP?SIPEIYsﬁ\?ﬁ ¢ompuads s as

descri bedwdre fowid tobe pidré effgttive anll efde GoiRMUsRAS otensy iBhibitdfthah PreveoudBr e
ef fecti Veicna% nor.e agt ive as a protease inhibitor than previously known
S

compqyn d compoun

Antiviral analyses:

Compound 13 and compound 14 were then examined for anti-viral activity in a cellular

assay. The assay demonstrated that these compounds exhibited potent anti-HIV

activity against a wild type laboratory HIV strain. The cellular assay was performed
20 according to the following procedure.

Cellular Assay Experimental Method:
HIV- or mock-infected MT4 cells were incubated for five days in the presence of

various concentrations of the inhibitor. At the end of the incubation period, all HIV-

25  infected cells have been killed by the replicating virus in the control cultures in the
absence of any inhibitor. Cell viability is measured by measuring the concentration of
MTT, a yellow, water soluble tetrazolium dye that is converted to a purple, water
insoluble formazan in the mitochondria of living cells only. Upon solubilization of the
resulting formazan crystals with isopropanol, the absorbance of the solution is

30  monitored at 540nm. The values correlate directly to the number of living cells
remaining in the culture at the completion of the five day incubation. The inhibitory
activity of the compound was monitored on the virus-infected cells and was expressed
as ICsp and ICg9. These values represent the amount of the compound required to
protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the

35  virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCsg, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCso/ICsp) is an
indication of the selectivity of the anti-HIV activity of the inhibitor.
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. ese val ues represen e ano 0 e conpou require
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50% The ofthednlibitdrytoithrdeprat&hy. (rati o CC50/1C50) is an indication of the:
selectivity of the anti-H V activity of the inhibitor. W 01/25240

PCT/ E . -17- Cellular Assay Results: Conpound 13 exhibits an | C50
of.l.fﬁ% | C90 of 2.4nM (representing the nedian value of 12

det er ni nain »BPjcahexnenimenkiHBA aka eqqicantration of fémehmlhagmoeifasbemthe13 is  15.3 -
M and i t sp&endySoflcdniidtind E9.TRAN G alébrREnttddioh Bf 2gfbdtcRiasét e aMeﬁ%fbf‘St, HI V-

| 5 strain LAI". The CC50 qf.  c ound 13 is greater than 100p otein '
Bi ndi ng aﬁ%?%@:l%n%’f?tgg?‘ﬂﬁgﬁot eins like albumin (HSA) or al pha-1 acid
gl ycoprotein (AAG are known to bind many drugs, resulting in a possible
decr eppe umtivhial fdca@mveness of those 10 conpounds. In order to determ ne
whet her ¢ oun .woul d be adversel.y eff.ect t hi s binding, the
anti - Hl v Bebar eat/igfncaw' e msierire sheteasu N e frRbad B
compound 14 were tested for its potency against HIV strains harbouring several : _
mutations. These mutations are associated with resistance to protease inhibitors and
result in viruses that show various degrees of phenotypic cross-resistance to five of the

25  currently commercially available drugs (Saquinavir, Ritonavir, Nelfinavir, Indinavir
and Amprenavir).

-

Results: - _
Table 1 shows the results of this testing as ICsq values in pM. Compounds 13 and 14
30 are effective in inhibiting even these resistant viruses at low concentrations.that are
well below attainable plasma levels. Figure 2 shows a comparison of the fold
resistance of various viral strains to commercially available protease inhibitors and
compound 13. The strains surprisingly show an enhanced sensitivity to the compound
13 as compared to Saquinavir (SAQ), Ritonavir (RIT), Indinavir (IND), Nelfinavir
35 (NEL), and Amprenavir (AMP). :

Table 1 - Activity of compounds 13 and 14, and 5 commercial protease inhibitors
against Protease Inhibitor Resistant HIV Strains
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Biovailability: __

The oral absorption of compound 13 was then measured in rats to determine

bioavailability. The compound was administered by gavage to rats, as a single dose of
5  20mg/kg in PEG400. Animals were §acﬂﬁced at different time points after

administration, whole blood was collected and serum prepared by standard methods.

Concentration of the compound in serum was determined by titrating the anti-HIV

activity present in the sample according to the procedure described above.

10  Bioavailability Results:
The results are shown in Table 2 and illustrated graphically in Figure 1. Compound 13

serum concentration rises to 1uM 1 hour after oral administration and is still superior to
the I1Csp of the compound against protease inhibitors multi-resistant strains up to 3
hours after administration. Compound 13 therefore has a significant advantage in terms

15  of therapeutic margin. This unexpectedly high plasma bioavailability is especially
important against resistant viruses.
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adm ni strati oh: wllpuunu +3—therefore—thas—a olgm eant advu.lll.uu in terns
15 of therapeutic margin. This unexpectedly high plasma bioavailability is
especi al | The present trvedticigmay be embedisd amother spesifie. fod3 Withé\f AéParBing fiaRD0/ 09917

-20 Tabl &g&g I tion
Time aft g;cszsgcp mgr}urég%&gtgll on E%{én@;stnﬁ% odﬁ(g:%rgbt%?ggl b%&lﬁxl?{]ntsgé-r@ Wi 6?% Fe&nédﬁut es)
conpound in3llgespeesas llllwa@vea@gs and got restegEee. Bercopafibe presenjrinvantion
i nvent i onjsI@yreRite afllioateq By kit AipbRdedafisirhhel aNBy Wel BREbireRaE g, from

All changes which come within the meaning and range of equivalency of the claims are

to be embraced within their scope.



its spirit or essential characteristics. The described enbodi nents are to
be consi Y¥P8H25344 n al| respects as illustrative only and REE/BPE¥OMITt i ve.
The scope of the present invention is, therefore, indicated by the
appended cl ai ns rather than by the for2lgoi ng description. Al changes

whi ch come within the neaning and range of equivalency of the clains are

to be enbgacqgmM thin their scope. WO 01/ 25240 PCT/ EPOO/ 09917 -21- W
claim 1. A&o ound Eav,in tthe formula HIlIl YO (1) 00 a Noxide, salt, ,
ester, stireBi® d hapgthefomawlac ni xture, prodrug or metabolite 5
thereof. 2. A conmpound as clained in claimy
form 3. A conpound according to claiml o
Il ~. RRs OO Conmpound also referred
salt, ester, prodrug or netabolite tf

one of clains 1 to n aghar nhceut ] cal |
conpound as cl ai m ny of 4 a e,
pharmaceutical conppsifyion, ¢onprilsing an efffective anount”“of at |east one
conpound as cl ai ned i n\any ofe of “s !!| 1 t® 5, and a pharmaceutically
(]

in an enantionerically pure
2 wherein the conpound is R H

 ASQIDO nd 14 10 a N oxide,
. Acoou d as clainmed in any
rablg sdlt form 15 5. A

tol erable 20 excipi{en’ hibiting a protease of a
retrovirus in a m retrovirus, conprising
adm nistering a protease inhibiting a #nt of a conmpound 1111111 iii 11111

LETTE T a N-oxide, salt, ester, stereoisomeric form, racemic mixture, prodrug or metabolite.
5 thereof.

2. A compound as claimed in claim 1 in an enantiomerically pure form.

3. A compound according to claim 1 or 2 wherein the compound is

Compound l, also
referred to as
Compound 14

10
a N-oxide, salt, ester, prodrug or metabolite thereof.

4. A compound as claimed in any one of claims 1 to 3 in a pharmaceutically tolerable
salt form.
15
5. A compound as claimed in any one of claims 1 o 4 in a prodrug form.

6. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 5, and a pharmaceutically tolerable
20 excipient. '

7. A method of inhibiting a protease of a retrovirus in a mammal infected with said
retrovirus, comprising administering a protease inhibiting amount of a compound

o



C L WO Wig efrisdsd PCT/ EPOO/ 09917 -22 according to any one pr/Epodlodrzl to 5
to said mammal in need thereof. 8. A nmethod of treating or conbating
infection or disease associated with_ getrovirus infection in a namal,
conpri si ng adm nistering an effective anmount of at l|east 5 one conpound
according to any one of claims 1 to 5 to said mammal . 9. The method as
claimed in %,qcarcﬁng?wcﬁnysznewﬁémw%mo sridmammal i negdiareof0. A net hod of
tnhibiting retroviral replication, conprising contacting a retrovirus 10
with an ff cti %munt of at.|east _one cogpound accordi to any one of

clains § 14 methad of teating or popbaring infachian of 4i5eASg Asaogiatd Wit pe erein the
retrovirus mfewohum’mmammnwmﬂﬁismg admipistering an(effevfive dhodmt.of Bhleastet hod as

cl ai need |n ' | gﬁ resi st ant
stralrgral r%’oun cgéé %’dmenogdrll&&gr%eﬁgﬁog%ﬁgi%m H?‘o 5 for use as a

ned|C|ne 20 14 The use of a compound as clainmed in any one of clains 1

to 5 in 8NCTHRRIRALERime] irfoldiRE SRERMerdiRlsall BahINI U e | N0

i nfecti on or di sease associ at e retrovirus infection in a manmal . 25
15. The use of a conpound as claimed in any one of clainms 1 to 5 in the

manuf act L(]!.eAtrﬁéthéd ' trf)ﬁ&alquﬂidahén er n@ﬁagtcaﬂ@emﬁgakﬁo%ﬁ@w ruls in 3
ma i nf ec US e us as cl ai ne
TRl oo Bt ap SRheive et kAt Kast (s erroRqu Goobiging o Ay ane SLAIRE f or

[ nh| biting tefoviral replication. 17. The use of a conpound as clainmed in
any one of clainms 14 to 16 10 wherein the retrovirus is a human

i mmunodeficiency virus (H'V). 35 18. The use of a conpound as clained in
any one bl Themsthodas claimel moclaime? et & or he whetein the retsovimsas arhiman dr ug

resistant sipaimbdefitiehdy vinkd (HvHI 11 1HITTIITIITIT ~ s
15
12. The method as claimed in claim 11, wherein the HIV virus is a multi-drug resistant
strain.

13. A compound as claimed in any one of claims 1 to 5 for use as a medicine.
20
14. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture
of a medicament for treating or combating infection or disease associated with
retrovirus infection in a mammal.

25 15. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture
of a medicament for inhibiting a protease of a retrovirus in a mammal infected with

said retrovirus.

16. The use of a compound as claimed in any-one of claims 1 to 5 in the manufacture
30 of a medicament for inhibiting retroviral replication.

17. The use of a compound as claimed in any one of claims 14 to 16 10 wherein the
retrovirus is a human immunodeficiency virus (HIV).

35 18. The use of a compound as claimed in any one of claims 14 to 16 10 wherein the
HIV virus is a multi-drug resistant strain,

O



