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retroviral protease is necessary for the assembly of infectious virions. For example, it
25  has been shown that frameshift mutations in the protease region of the pol gene of HIV
prevent processing of the gag precursor protein. It has also been shown through site-
directed mutagenesis of an aspartic acid residue in the HIV protease active site that
processing of the gag precursor protein is prevented. Therefore, retroviral protease
inhibition provides an attractive target for antiviral therapy. In particular for HIV
30 treatment, the HIV protease is an attractive target.

Retroviral protease inhibition typically involves a transition-state mimetic whereby the
retroviral protease is exposed to a mimetic compound which binds (typically in a
reversible manner) to the enzyme in competition with the gag and gag-pol proteins to

35  thereby inhibit specific processing of structural proteins and the release of retroviral
protease itself. In this manner, retroviral replication proteases can be effectively
inhibited.
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indinavir. WO 97/01349 describes a method for improving the pharmacokinetics of a

25  drug which is metabolized by cytochrome P4sp monooxygenase wherein said method

comprises administering to a patient a composition comprising a combination of said
drug with ritonavir. WO 95/10281 describes a combination of a selected protease
inhibitor, L-735,524 in combination with either cimetidine or ketoconazole. Sadler et -
al. (AIDS, 2001, 15(8), 1009-1018) evaluated the pharmacokinetics and safety of

30  amprenavir and ritonavir following multiple-dose, co-administration to healthy
volunteers. Tanaka et al. (J. Clin. Pharmacy Therap., 1998, 23, 403-416) describe some
HIV protease drugs whose metabolism may be dependent on isoforms of cytochrome
P4s0. Hsu et al. (Clin Pharmacokinet. 1998, 35, 275-291) describes the

pharmacokinetics of Ritonavir, including the impact on cytochrome Pysg isoenzymes.
35

It is an object of the present invention to provide improved combinations of hexahydro-
furo[2,3-b]furanyl containing HIV protease inhibitors with cytochrome Pys inhibitors.
It is another object to provide a combination of hexahydrofuro[2,3-b]furanyl containing



-3 HV protease inhibitors wherein a further synergistic effect of said
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aryl oxyal iyl %kxlpwlr’@@ayk9lkan@6r‘1a¢maﬂkyl,adyk1}0hﬂdylaﬂ$yla¢ychmﬂwlcarw oxyal koxy,

aryl am noalykR%iylaitadb iyt Ao ANy la by AR K YRRy, 3o iR 108 K bonyl,
aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl,

20  aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het', Het'alkyl, Het'oxy, Het'oxyalkyl,
Het'aryl, Het'aralkyl, Hetlcycloalkyl, Het'carbonyl, Hetlalkoxycarbonyl,
Hetloxycarbonyl, Het'alkanoyl, Het'aralkanoyl, Het'aryloxyalkyl, Het'aryloxy-
carbonyl, Hetlaralkoxycarbonyl, Het'aroyl, Het?, Het’oxy, Het’alkyl; Hetzoxyalkyl,
Het?aralkyl, Het’cycloalkyl, Hetaryl, Het*carbonyl, Het?oxycarbonyl, Het’alkanoyl,

25  Het’alkoxycarbonyl, HetZaralkanoyl, Het*aralkoxycarbonyl, Hetzaryloxycarbonyl,
Het*aroyl, Het*aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally
substituted by one or more substituents independently selected from the group
comprising alkyl, aralkyl, aryl, Het', Het?, cycloalkyl, alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0),,

30 hydroxy, cyano, halogen or amino optionally mono- or disubstituted wherein the
substituents are independently selected from the group comprising alkyl, aryl, aratkyl,
aryloxy, arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, alkoxy,
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylMo, arylaminoalkyl—
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino—



am no, arylthioal koxy, arylthioal kyl am no, aral kylthio, aryloxyallcylthio,
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wher eils Sadrﬂoﬁmllaﬁﬁiyﬂg&mkbrbbﬁm Hat’carouklsHeSexycarbenlyl, Hetdoxdcabbsyli t uent s
along wt nit n f , 25
B T T
cycl oal kyl Ialdatf@alkamml Het alzoxyq@nboayly Het m@ﬂmmﬂrbomfﬂ alndywcadmwbnm ly
subst it ut g b1} LTRSS bt HENtyd SERCRIRRTAINYIS Bk RekyhligM t he
group corrprl?r% X9‘f%b€r{y ro%ﬁltro Hﬁ?’/@y &g@? 9 dg ;\‘g Elg Y %42)pR6
OR7, SR7, ylmgyalls'(lo}l oxxa@ &)l Rminepaeny @@@@Bﬁam mommﬁ(b)
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a radica elecie m t he group .¢ ogen and a erein:
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25  Het®, Het'aryl or Het*aryl radical;
R? is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het', Het®, Het'aryl, Hetaryl, or aralkyl
optionally substituted with one or more substituent independently selected from the
group comprising alkyl, halo, nitro, cyano, CFs, -OR®, and —SR®, (CH,),R®, OR’, SR,
CN, N3, C(O)R’, C(S)R”, CO,R”, C(O)SR”, NR'R®, NR’C(O)R?, NR'C(S)R?,
30 NR'CO,R®, C(O)NR'R?, C(S)NR'R?, and NR’C(0)SR®, wherein R” is a radical
selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0
to 5; R® is cycloalkyl, Het', aryl, or Het in which at least one hydrogen atom is
optionally substituted with one or more substituents independently selected from the
group comprising a halogen, OH, OCHs, NH,, NO,, SH, and CN, wherein R’ and R®
35  have the same meaning as that defined above;
R* is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)-
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het', Het?, Het'alkyl, Het?alkyl,
Hetlcycloalkyl, Hetzcycloalkyl, Hetlaryl, Hetzaryl, alkylthioalkyl, alkenyl, alkynyl,



R i s hydrogen, alkyl oxycarbonyl, carboxyl, am nocarbonyl, nono- or
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like. 25  gubstitution results in a chemically stable compound, i.e. a compound that is

sufficiently robust to survive isolation to a useful degree of purity from a reaction

mixture, and formulation into a therapeutic agent.

As used herein, the term “halo” or “halogen” as a group or part of a group is generic for

30 fluoro, chloro, bromo or iodo.

The term "alkyl", alone or in combination, means straight and branched chained
saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, preferably from 1
to 8 carbon atoms, more preferably 1 to 6 carbon atoms, and even more preferably 1 to

35 4 carbon atoms. Examples of such radicals include methyl, ethyl, n-propyl, isopropyl
n-butyl, isobutyl, set-butyl, tert-butyl, 2-methylbutyl, pentyl, iso-amyl, hexyl, 3-methyl-
pentyl, octyl and the like.
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The term l”cycloalkylalkyl" means an alkyl radical as defined herein, in which at least
30  one hydrogen atom on the alkyl radical is replaced by a cycloalkyl radical as defined
herein. Examples of such cycloalkylalkyl radicals include cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 1-cyclopentylethyl,
1-cyclohexylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, cyclobutylpropyl,

cyclopentylpropyl, 3-cyclopentylbutyl, cyclohexylbutyl and the like.
35

The term “aryl” alone or in combination, is meant to include phenyl and naphtyl which
both may be optionally substituted with one or more substituents independently
selected from alkyl, alkoxy, halogen, hydroxy, amino, nitro, cyano, haloalkyl, carboxy,
alkoxycarbonyl, cycloalkyl, Het!, amido, optionally mono- or disubstituted amino-
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The term "haloalkyl" alone or in combination, means an alkyl radical having the
meaning as defined above wherein one or more alkyl hydrogens are replaced with a
halogen, preferably, chloro or fluoro atoms, more preferably fluoro atoms. Examples
of such haloalkyl radicals include chloromethyl, 1-bromoethyl, fluoromethyl,

30  difluoromethyl, trifluoromethyl, 1,1,1-trifluoroethyl and the like.

The term “Het" alone or in combination are those groups defined as a saturated or
partially unsaturated monocyclic, bicyclic or polycyclic heterocycle having preferably 3
to 12 ring members, more preferably 5 to 10 ring members and more preferably 5 to 8

35  ring members, which contains one or more heteroatom ring members selected from
nitrogen, oxygen or sulfur and which is optionally substituted on one or more carbon
atoms by alkyl, a]kyloxy, halogen, hydroxy, oxo, optionally mono- or disubstituted
amino, nitro, cyano, haloalkyl, carboxyl, alkoxycarbonyl, cycloalkyl, optionally mono-
or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated or
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wherein the term alkyl is as defined above. Examples of suitable alkyl ether radicals
25  include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy,
tert-butoxy, hexanoxy and the like.

The term "arylthioalkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen
atom is replaced by an arylthio as defined herein. Examples of arylthioalkoxy radicals
30  include 2- (phenylthio)-ethoxy, and the like.

The term "alkanoyl", alone or in combination, means an acyl radical derived from an
alkylcarboxylic acid, examples of which include acetyl, propionyl, butyryl, valeryl,

4-methylvaleryl, and the like.
35

The term "alkylamino" means an alkyl amine radical, wherein the term "alkyl" is
defined as above. Examples of alkylamino radicals include methylamino or NHCHS,
ethylamino or NHCH,CHj, n-propylamino, isopropylamino, n-butylamino,
isobutylamino, sec-butylamino, tert-butylamino, n-hexylamino, and the like.
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25  The term "aralkanoyl" means an acyl radical derived from an aryl-substituted
alkanecarboxylic acid such as phenylacetyl, 3-phenylpropionyl (hydrocinnamoyl),
4-phenylbutyryl, (2-naphthyl)acetyl, 4-chlorohydrocinnamoyl,
4-aminohydrocinnamoyl, 4-methoxyhydrocinnamoyl, and the like.

30 The term "aralkoxy" meaﬁs alkoxy as defined herein, wherein an alkyl hydrogen atom
is replaced by an aryl as defined herein. Examples of aralkoxy radicals include

2-phenylethoxy, 2-phenyl-1-propoxy, and the like.

The term "aralkoxycarbonyl", alone or in combination, means a radical of the formula
35  aralkyl-O-C(=0)- in which the term "aralkyl" has the significance given above.
Examples of an aralkoxycarbonyl radical are benzyloxycarbonyl and

4-methoxyphenylmethoxycarbonyl.

The term "aralkylamino" means alkylamino as defined herein, wherein an alkyl
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nmeans an [, radi of .t he, fornul | - e aryl and

al kanoyl ﬁ%ée ?C!Eg‘ Orlaékog)%yverhea%%% o %Ishde%flg‘lﬁl meregg%hgig?na{ﬂké b xeans

al koxy as Méfqgaedtmrsaﬁplacwlarm arylamm ksydefingd horgem Eﬂnalltsmfl(@ylaeph@)ced by
an aryl oxy; qg&beﬁﬁﬂldﬂﬁ{eez f{?héﬁgi%%ﬁcgsetﬂé )24 ?r(i'rfagb{t}lyﬁhh%wbﬁtéﬁly Galis

i ncl ude 2- eXoxyet oxy, m nopheno utoxy, and the like. The
term"arylt 9%ﬁkyl nmeans al kyl as defined herein, wherein an al kyl
hydrog@n atomis replaced by an aryl oxy as defined herei n. Exanpl es of

aryl oxyal kple t£@8lGdathinoalkyl” means alkyl as defined herein, wherein an alkyl hydrogen
atom is replaced by an arylamino as defined herein. Examples of arylaminoalkyl

radicals include phenylaminoethyl, 4-(3-methoxyphenylamino)-1-butyl, and the like.

25  The term "arylaminoalkylamino" means alkylamino as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylamino as defined herein. Examples of (arylamino)
alkylamino radicals include 3- (naphthylamino)-propylamino, 4- (phenylamino)-1-
butylamino, and the like.

30  The term "arylaminoalkylthio" means alkylthio as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylamino as defined herein. Examples of
* (arylamino)alkylthio radicals include 2- (phenylammo) ethylthio, 3-(2-naphthylamino)-
n-propylthio, and the like.

35  The term "aryloxy" means a radical of the formula aryl-O- in which the term aryl has

the significance given above.

The term “arylamino” means an amino radical, wherein an amino hydrogen is replaced

by an aryl as defined herein.
40



10 include phenoxyethyl, 4- (3-am nophenoxy)-I-butyl, and the |like. The
term "aryl oxyal kyl am no" neans al kyl am no as defined herein, wherein an

al kyl  hywpwogem7a¢ omis replaced by an aryl oxy as defi nedPh?ErEa’lmMzExanpl es
of (aryloxy) alkylamno radicals inclyde 3- phenoxy n- propyl am no,

4- phenoxybut yl amino, and the 15 like. The term "aryl oxyal kyl t hi 0" neans

al kylthio as defined herein, wherein an al kyl hydrogen atomis replaced by

an aryl oxyTlastednf anylotyhlkpsovit'! mexgsngnl 251 eflichbefthe fytnuladr ybt;i]k@lo[ypdl cal s

i ncl ude 3- r 2 fluoro hen butylt and the 20
l'i ke. The ?er m aﬁya?l?%p%agf)@yqave %ﬁﬁ%m no as def| ned herein,
wherein an al kyl hydrogen atom i s repl aced by an arylthio as defined

herei n. ExEmptess "oflokgalicbxyli mgansalltoxylaadefeedriackin, airlﬁeré:lﬁtahladgl Bydrogen
(phenylst hi e al kyl't hi o"
nmeans a’tslt k bﬁl lﬂégﬂcgﬂ)?% égﬂ&r% & de'fwgel;l%%% %‘ es of(aﬁ g@ﬁ tomis
repl aced bryl teals dpglyderd- nhq@xm@homé Eﬁeammph@wanble@t@ty, (aadyheﬂﬂqeo)

al kylthio radicals include 2- (naphthylthio)- ethylthio, 3-

(pheny! thi-pye ﬂ@fnqpafmg@maqﬁeagg oyl b RerindBp i, WECn SYSKORALRALY | oot

an al kyl, wherein an rog nis rep as defend
herei n. THEORdS FAPlacgd by)ai riyl %W%W@&?WWI Eﬂ@@nbsaﬁalaféqﬁya&rybmdmbrl ved

from 61OCyclhel@kikylhmoﬁﬁeﬂa;l'lkwocﬁﬁﬁ%h@nbﬁ lﬁyloa‘m& e iker nul a

cycloalkylalkyl COOH wher ei n cycl oal y has t he nmeani ng gi ven
above. term"c cI oal | cyl.carbonyl " nmeans an acyl group derived froma
monocyclic eﬂ&ﬁ'tembr?r Helkylaming "waeme aleyisaine as defingd dgtein, cherein an alkyl

cycl opr opyﬂ;@ammra;dm 1s&yp1hoéwa§ydupa1yhﬁméb defirftd IREBABRkMhSIRE Bp%lloxﬁnd the
i ke, orfr use C|cccloalkane WO 03/ 049

PCT/ EP02/ 1% 18%? HERERER ST AR WI?IEH’Bp? PHFRFY uté’éﬁﬂi%tfl?m@é]%? by one
or norlé sdﬂ@tl tuent s sel ect ed from al kyl, al koxy, hal ogen, hydroxy, am no,
nitro, cyano, hanaIkyI car boxy, alkoxycarbonyl cycl oal kyl ,

o o ot (el E%Pﬁil R T T I
1h2 fef mt M&gg@mwrxg@mmhan @y@@w;gﬁa@dhe@m Exmpleah@(ame@)naphlt hoy! .
The dﬂ@}l @yl 1@@(’%33? g:%ﬁ)%y ?Zjﬂ %gh&bqu%itgltﬁpgés}ldacbgy

hydro%‘@ akemls replaced b 2°as delne rein

Het 2al oxy1 adi cal s incl ude 2-pyridyl met hoxy, 4- (1-im dazol yl ) - but oxy,

and the Iike. 10 The term "Het2al kyl" neans al kyl as defined herein,

wher ei n - anrra) teith "4yl OARFaRiIM théans alkylamino as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylthio as defined herein. Examples of (arylthio)

alkylamino radicals include 2- (phenylthio)- ethylamino, and the like.

25
The term "arylthioalkylthio" means alkylthio as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylthio as defined herein. Examples of (arylthio)
alkylthio radicals include 2- (naphthylthio)- ethylthio, 3- (phenylthio)-propylthio, and
the like.

30

The term “cycloalkylalkyl” means an alkyl, wherein an alkyl hydrogen is replaced by a
cycloalkyl as defind herein.

The term "cycloalkylalkoxycarbonyl" means an acyl group derived from a cycloalkyl—
35  alkoxycarboxylic acid of the formula cycloalkylalkyl-O-COOH wherein cycloalkyl-
alkyl has the meaning given above.

The term "cycloalkylcarbonyl" means an acyl group derived from a monocyclic or
bridged cycloalkanecarboxylic acid such as cyclopropylcarbonyl, cyclohexylcarbonyl,
40  adamantylcarbonyl, and the like, or from a benz-fused monocyclic cycloalkane-



repl aced by a Het2 as defined herein. Exanples of Het2al kyl radicals
include 2-pyridy|nethy|, 3- (4-thiazolyl)-propyl, and the like. 15 The

t erm " Hetwelokpkems no” means al kyl ami no as defined herein, pa@prer/m2an al kyl
hydrogen atomis replaced by a Het2 as jﬁiefl ned herein. Exanpl es of

Het 2al kyl am no radical s include 4- pyr| dyl met hyl am no, 3
(2-furanyl)-propylamno, and the like. The term "Het 2al kyl t hi 0" neans

al kyl thio c%o id dmlwhwh% S!ptldﬁbﬂ*{f @ﬁmuaﬁe@%;kuﬂe dryasre getktinRtsaklemeds repl aced

byaHet2 ]:’1 ﬁ) E?-Eﬂ es. of Het2a|ky hio.radi cals include

3-pyri dyl Ferhvhe OXéEi\a 2Pty %I’ P, FYEHO; %Fuﬂﬂealr %> The term
"Het 2am nalkoﬂjamlsoﬂyle,tcgzcmmgle heﬂamiybﬂea]kyh alkaheylmmmoaam;ddr ogeo aad daikyh t he

Het2 ri ngiléb Rﬁﬁ% aced b ng al’Ii]Ci alﬁﬁ%?gubal_ﬁlger%nﬁ[r%ﬁg aﬁ%ﬂ'{eqﬁée S CH%L ude, for

exarrpl e ant no, The term
" Het 20%y" 11?9334156*@6@(3%-116@%0}@,& h@rt%mldo %éﬂetﬁﬁafa’dmramg]@thoﬂt om on the

Het2 ring is replaced by an oxygen. Het2oxy radicals |nclude for exanple,

4- dy] T t bony! "
rean s an SEy AR IR IS ey helOnT RRcie Bl Rk ieeRT DT
Het 2- O coaqmmelraepdm DHpG 85 d@qﬁ@mnggw@ﬁs amwkomyéa@@alﬁﬂnqh&ezt hi 0"

means Het 3. &ﬁéld‘i'fﬁﬁétﬁ&gy heqahida- ¥R ithx 2 ahd Heag@n atom on the 35 Het2 ring
is rephaced by a sul fur. Het2thi'o radi cals i ncl ude, for exanple,

3 pyri dyIth| o, % yinolylthio, 4-imdazolylthio, and the |ike. The term
"Het ' al kaddyterm Heirpliad) memsailed os dekneddureinoRhacingn aled Budres e is

al yyl car b@ 4ded He&@@dﬁ]n@dh@fﬁm M@sganig) @dﬁ\l’éﬁaﬂl@émdﬂféﬂh iabode. 40 \/\DI

03/ 049746 427 e rm xycar bony means an acy

radi cal grl?Wégﬁf‘%?j’;rg ée@lazéy&%@?elmﬂ@r Seﬁfgﬁet has the nmeaning given
above. The term"al kyI sul fonyl al kyl" neans an al kyl - S(=0) 2-al kyl radical,
wher el s " dihk %ﬁn "H&> all@lﬂﬁﬁbhﬁﬂaﬁalﬂﬁl@mﬁm fxiiptebkerainkywherSim@) Akl Kyl

radicals ude eth sIf nyl et hyl Th 1

" al kot oxy SPRREES NS replpoela ey 4 dorRH BT B o) 11
defi ned asach&m:ls'mchme 4pr1dwhn¢thy1ammw éxglffanabyimmmp’ymgo,aﬁndéhﬁ blsg. of fornula
al kyl -O- C(=0) -. Exanples of al kyl oxycarbonyl radicals include

GLQ{' oxye f(f; gga%é{ ugééh%"yrﬁ@aq@ thomswe@¥& Ret¥m, %ﬁérpﬁ%auc P{m% cher rynl
hydr ogen iatomp espﬂeaée@ ya Hetias defingdi h?aftln ﬁﬁ@?@ieﬁ ofde alkﬁlths\% f@é‘?fallsned her ei n.

include 3-pyridylmethylthio, 3 (4-thiazolyl)-propylthio, and the like.

The term "Het*amino" means Het” as defined herein, wherein a hydrogen atom on the
Het? ring is replaced by a nitrogen. Het*amino radicals include, for example,

25  4-thiazolylamino, 2-pyridylamino, and the like.

The term "Het?oxy" means Het> as defined herein, wherein a hydrogen atom on the
Het® ring is replaced by an oxygen. Het’oxy radicals include, for example,

4-pyridyloxy, S-quinolyloxy, and the like.
30

The term "Het*oxycarbonyl" means an acyl radical derived from a carboxylic acid
represented by Het?-0-COOH wherein Het” has the meaning given above.

The term "Het*thio" means Het” as defined herein, wherein a hydrogen atom on the
35  Het ring is replaced by a sulfur. Het’thio radicals include, for example, 3-pyridylthio,
3-quinolylthio, 4-imidazolylthio, and the like.

The term "Het'alkanoyl" is an acyl radical derived from a Het'-substituted

alkylcarboxylic acid wherein Het' has the meaning given above.
40



The term "hydroxyal kyl" nmeans an al kyl radical, as defined above, wherein
one or nore hydrogens are replaced wth hydroxy. Exanples of hydroxyal kyl
radi cal iwoloade®7420 hydroxynmet hyl, 2-hydroxy-n-propyl, 3-rgareeyburyl ,

2, 3-di hydroxybutyl, dihydroxynet hyl . e term "al kyl carbonyl "neans a

radi cal of fornula al kyl-C(=0) -, mheré%ﬁ al kyl has the neaning as defi ned
above. Exanpl es of al kyl carbonyl radicals include, 25 nethyl carbonyl,

et hyl car bagyberm Mgt toRy b S¥S! Rhdshakianaivhl defwed Sroala Hel' (RUQOHT adi cal  as
defined herein, wherein at " | east qne al kanoyl hydrogen is replaced by a

cycl oal kyWhersd) Bst hagiiemeaning SVesdioyf- has the neani ng as defined above.
30 The term "aryl al kenyl " neans an al kenyl radical as defined above,

wher ei n atrhb et «a0R@suldhiRIN” MEsHsed alkyl-S(+ORtAkAdadiyalahatil “aligt sal |
whereip ary as the neani S ggln d aQPv . ..35 Th erm "ar I?arbonyl"
means g r&ﬁb@%ﬁ$ Y% XFHPE%@@“@?@T-kfﬁﬁﬁfﬁI%ﬁ%FﬁﬁwﬁgﬁQ#S 8§ﬂnFﬁg'neaning

as defi nednétiedike. The term "aryl oxycarbonyl” neans a radical of the fornula
aryl-O0-C(=0) -, wherein aryl has the neaning as defined above. 40 WO

03/ 049746 | EPQ2/ 1427 514 The term/ arvl.0xyc | al kyl " S an

al kyl radi gl-{‘?rmafﬁﬁé?)fyﬁﬁﬁda%@tg,a 18?1eqfr§g ulgl'%%’gtbkz %ir% L g’lhﬁf}n‘?hy ?ggen is
repl aced lkigfimnl arapbwxycar bonyl radi cal as defined above. The term
"Het | agyal kyl " neans a radical of the fornula Het'-0O al kyl, wherein alkyl

5 and Het' have & Ni,N fi T 8rd—dNetg y ans an
aryl o db o B PRAR I e A R R ity B TR el PR

repl aced bikyketycarbomd radipalgtcludesthyldzecarbanylngedylararithenyl abbiopyloxy- The
term"Het'aggliyl" means an aral kyl radical as define above, wherein at

| east one aralkyl hydrogen is replaced by Het', wherein Het' has the
meani ng as_defined above. The term "Het'cycloal kyl" neans a cycl oal kyl

radi cdP adhadsrinddet alieoxa carhprayle meang an allederycgrhonyadisal. mheror el 3lk¥h i s

repl aced yqldetn is 1eHIBERT By dlefet! rdsalt WersManithy 39efid& teéihned above. The
term "Het' Carbonyl " neans a radical of fornmula Het'-C(=0) -, wherein Het

has the neaning as defined above. 20 The term. "Het'aral kanoyl" neans an

aralkanoyﬁhﬁéﬁnbénﬁﬁ§yagﬂiﬂ@@ﬂﬁﬁéﬁgi?%Wé?é@ﬁdgbngfﬁﬁg?f%‘%mﬁpyPoﬁydrogen is

r epl ac ed Qﬂorﬁﬁgam'gmair@ kdplddell wilhas dtdxg. Reanplegotlydietialled radidadireludéhe term
Het %royl %X %lxygethyﬁgqudrg)gy-g-rp\{(l)poy)f,yﬁﬂ}lf((%(l)x%%%ld,c 25—(@1%38}!%?1%9, above, wherein

dihydroxymethyl.

The term “alkylcarbonyl”means a radical of formula alkyl-C(=0)-, wherein alkyl has
the meaning as defined above. Examples of alkylcarbonyl radicals include,

25  methylcarbonyl, ethylcarbonyl.

The term “cycloalkylalkanoyl” means an alkanoyl radical as defined herein, wherein at
least one alkanoyl hydrogen is replaced by a cycloalkyl radical, wherein cycloalkyl has

the meaning as defined above.
30

The term “arylalkenyl” means an alkenyl radical as defined above, wherein at least one
alkenyl hydrogen is replaced by an aryl radical, wherein aryl has the meaning as
defined above.

35  The term “arylcarbonyl” means a radical of the formula aryl-C(=0)-, wherein aryl has

the meaning as defined above.

The term “aryloxycarbonyl” means a radical of the formula aryl-O-C(=0)-, wherein

aryl has the meaning as defined above.
40



25 at least one aryl hydrogen is replaced by Het'' wherein Het' has the
meani ng as defined above. The term "Het'aryl oxycarbonyl" nmeans an

aryl oxycawbwongpore@di cal as defined above, wherein at | ea®CT®EPE2/802TT
hydrogen is replaced by Het', wherein Hat' has the neaning 30 as defined
above. The term "Het' aral koxycar bonyl " nmeans an aral koxycar bonyl radical as
defined herein, wherein at |east one aryl hydrogen is replaced by Het',
wher ei n HeThe fean “tiyboxyeabomdalkyl” mehs ae dikabadeal, 35 ddivedtabone, Wigkéiaaoy| "

_ i _ al, 8503 I
nvar ogon_ £ onf SRR AR IeLeR R BFLE Wy SORABO Ry BhoieBTR R b

above. The term "heteroaryl" neans an aryl as defined herein wherein at
| east one The teom “HedoxyaAlyl3neas 761 RATSERO Ritd Ri7Het ' -OLslkiyk whepdimalksll by a
het er oat o [ : SHR i sing nitrogen, sul phur or oxygen.
The te?tm "het e&ogﬁltﬁéﬁ%&ggﬁgaan g%l@w&as defined herein wherein at |east
one alkyl 5 hydroggn is replaced by an heteroaryl as defined herein. The
t er m " het eFaxtgoh GHEkgyl” meanssn anylogdical sdskdefinedatok] wheteineat déast eveaarydi n - at
| east one n i I : rmthe group
conpri si nghﬁniﬁ‘tr)%gseﬁc?&gg%ﬁl Waﬁ"@%ﬁ?ﬁ%@ﬁ%@%@ﬁﬁh@?%“f%é’%% oal kyl al kyl "
means an al kyl as_defined herein, wherein at |east one alkyl hydrogen is
repl adéd bheterai Beoapkybantayanasaliidihdied ahdef@nanbons, whedintat teastonet " i s an
i nteger i nAdsRONBRRSIN iSRpERLEHY HePMvheRin Het! ﬁésctﬁefméaﬁing% lg8geked dbdve.
ot herw se. As used herein before, the term"one or noré" covers the
possibility of all the available GC-atons, where appropriate, to be
subst i t ut ete isra{ Beapicjpalisdemepiin eycleaied sadioah andefimped apays. abicecip at g.
hal ogen orieadtlogy tycl rh§vdf6§eleist RPRCATSy HetByhdleia et CRRATHE Hd@ithg agach 20
definitiondi;s i,ndependent. An interesting group of conpounds of formula (1)
for use i nide0ABation with a cytochrome P450 inhibitor are those
conpounds wherein, Lis -C(=0-, -OC(=0)-, -NR10-C(=0) -, ‘
- O al kanedilyd tefsh <Bpt carbddyl Omabrsanedicn] of2orriilEBket! . CO)S, whebéin et has the
- O S(=0) 2- @Nmo-%sgﬁo%zbmﬂ eby either the C(=O group or the S(=0)2
group is alin eRed O hE"NRL0 noi ety; wherein R10 is hydrogen, alkyl,
al I cenyl, aral kyl, cycloal kyl, cycl oal kyl al kyl, aryl, Het', Het'allcyl,
Het 2 Q0 HeTiatieky “Het'&alkhsoy dreanem aralkkydy] ralided ay efimdkpoyd, wiakdanedi yl
al I cyl car I ; - eyl . I rbonyl l-kanoyl ,
cycl oal ky Flig%f{:l? %IXI‘ ﬁ%ﬁég?ylslr@%c%@égl I}I’g%{tlre f%r%{}éty h%&l%a}nga%ﬂyg s deined’

apove.

The term “Het'aryloxyalkyl” means an aryloxyalkyl radical as defined above, wherein
25  atleast one aryl hydrogen is replaced by Het" wherein Het' has the meaning as defined
above.

The term “Het'aryloxycarbonyl” means an aryloxycarbonyl radical as defined above,
wherein at least one aryl hydrogen is replaced by Het', wherein Het' has the meaning
30  as defined above.

The term “Het'aralkoxycarbonyl” means an aralkoxycarbonyl radical as defined herein,
wherein at least one aryl hydrogen is replaced by Het', wherein Het' has the meaning as

defined above.
35

The term “Het'aroyl” means an aroyl radical as defined herein wherein at least one

aroyl hydrogen is replaced by Het', wherein Het! has the meaning as defined above.

The term “heteroaryl” means an aryl as defined herein wherein at least one carbon atom



30 cycl oal kyl al kanoyl , cycl oal kyl al koxycarbonyl, aryl, aral kyl,

aryl al kenyl, aryl carbonyl, aryloxycarbonyl, aral koxycarbonyl,
aryl oxyalwoyB/o441aé oal | cyl , hydroxyal kyl , aral kanoyl, ar oPICI/EP02/14277
aryl oxycar bonyl al kyl , aryl oxyal kanoyl t', Het'al kyl, Het'oxy,

Het | oxyal kyl, Het' aryl, Fbtlaralkylfl' t' cycl oal kyl, Het'carbonyl,
Het ' al koxycar bonyl, Hetl oxycarbonyl, Het'al kanoyl, Het'aral kanoyl

Het | aryl Oi@%{éﬂa@édb iabteffadin® ¥electil ﬁ'@{!htlf?é‘%ﬂoup H@f_npﬁﬁlﬁélﬁﬁ f@ﬁirslﬂ
Het ' ar oyl ﬁétZoxy, Het 2al kyl oxyal kyl , aral kyl ,

FthcycIoﬁF%%W' Het 2aryl, Het 2car bonyl , FthoxycarbonyI FthaIkanoyI,
Het 2al koxycar bonyl , Het 2ar al kanoyl, Het 2ar al koxycar bonyl ,

Het 2ar yl oms @drﬁpﬂl\éteroar{ﬂﬁ&?&ﬁ&ﬁb an biyPay ddtiosy ableid Wg@ginraol‘eaﬁﬂlﬂi&)aﬂiyl

ai ni no oa t1on stitute y one or nore
subst i ﬁy@égm Wyf“st!.??é‘&%gasr eg%e{x'ﬁgr g oup WO 03/ 049746

PCT/ EP02/ 14277 - 16 corrprl sing al kyl, aralkyl, aryl, Het', Het2,

cycl oal kyThe &drisyfieryeaichvatiyl”, mee&rstmwb]pall@anmebhwm wikreia-at test one

nal ogen oF ok Ao B boe S O RRH s St iy BV SRy TE0E

subst i t uestlfurarexygeependent |y sel ected fromthe group conprising allcyl,
aryl, 1@ral kyl, 5 aryloxy, arylam no, arylthio, aryloxyalkyl,

aryl am no il ?! » 10 V.

aryl am nogJIhony, ar a+‘%%i<c?é ary So%l(@%l}(i éir%flﬁgdyéargﬁ1 \girhé&%oa [leasti - am no,
aryl t hi oalorealcyl kydrpgdni @mnk@abéhv ﬁcheteawplo@ tyhas)defmeglmrﬁym kyl t hi o,

aryl am no- al kylthio, arylthioal kylthio, allcylamno, cycloalkyl,

cycl oal kylal g h?_ﬁﬁtz“t”’ t(s tlg’ceﬁé_quﬁdé?eh&é{ﬁl’y soRbralHor 1 ol"‘@tex%e;%t']f)defﬁgﬁ?am no,

Het ' al kyl am no, thio, Het2thio al kyl t hi o,
Het 2al$ cylothﬁ"ﬁlsel—bt loxy and Het 2oxy, OR7, SR7, SO02NR7R8, S02N(OH)R7, CN,
CR7=NR8, S(O R7, SO02R7, CR7 N(OR8), N3, N2, NR7R8, N(OH)R7, C(O R7,

CN:(R?C(R(?)) %%ﬁé7 qﬁ%%?@re%@é}%méi; %ﬂd%Wd%&)rs th%%i;ﬂﬁcln R&1l tﬁ&)&%ﬁ%‘){gg
and NR7C( §NRBRY LN@@P@T@@IZW» to S&P@f@e‘@ g%f%r Z (PR ’?IF@@ n'any

N( OH) C( S) NEiRSe (é\BTrﬁ( SReNOOHRS occidRAGr St Gy Rehe iNRSCR A NHSRDNRT RS,
NR?SO%b\IHRE(i1 { %\ d%éf%%‘%{ wherein t is an integer between 1 and 2, R7,
Efiaitign ig,inj dently selected fromthe group conprising H,
al kyl, al kenyl, and al kynyl; R2 is hydrogen, alkyl, allcenyl, alkynyl,
aryl, ar aLAhyxhteredtlhglgomgu&"rcbmpyhndszﬁ“ fannaﬂkob))fmaxsbdmy Eombihktydrcwitbanyl |

cycl oal kyI %%%’e]? G b?t%{‘ ﬁXk&sF% @gﬁ%@% cycl oal kyl al kanoyl ,

al kanoyl , anoy I oxycar honyl al k I

aryl oxyal IlklanGSFFO) -HéY- Céﬁ@boﬂﬂﬂ Grélé a@b%ﬂh%edl (‘"@)cyd‘&% wikanediyl-

Het 2oxycardyepyl .c= S*%*(ﬁbjgﬁ a@@(ko W ?"Whe'f@; y MhKOXY CRE b?z

Het 2al koxycar bany! , ano Het ar a 10 ara xycar bonyl ,

Het 2ar al ké&%/%ﬁ@@ﬁ’iﬂup 15;.@:{210 %A'( it B‘%x/%ar% W}?Se“F-ét 21553?518)% nyI

Het ' ar oyl ,amdgplz afa;uwl cyemu@glcwbalkgrawy@amn lKet', HeRallopls ﬁbﬁmy Eekylkyl;

gﬁEjZar y! oRIq 11 ogen %H(ry ae|n3i§ly alkyn;r)il Q@gr?rdb }(,ln Xﬂcylcar%]onﬁﬁiﬂéﬁng%lalkﬂ&& mono-
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl,

30 cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl,
aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het', Het'alkyl, Het'oxy, Het' oxyalkyl,
Het'aryl, Hetlaralkyl, Het'cycloalkyl, Hetlcarbonyl, Het'alkoxycarbonyl,

Hetloxycarbonyl, Het'alkanoyl, Het'aralkanoyl, Hetlaryloxyéﬂcyl, Het'aryloxy-

35  carbonyl, Hetlaralkoxycarbonyl, Het'aroyl, Het?, Het’oxy, Het*alkyl; Het?oxyalkyl,
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Het’alkoxycarbonyl, Het’aralkanoyl, Het’ aralkoxycarbonyl, Het’aryloxycarbonyl,
Het’aroyl, Het*aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally
substituted by one or more substituents independently selected from the group
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25  Het’aryloxycarbonyl, Het'aroyl, Het?aroyl, cycloalkyl, aryloxyalkyl, Het'aryloxyalkyl,
Het*aryloxyalkyl, hydroxyalkyl, aminocarbonyl, aminoalkanoyl, and mono- and
disubstituted aminocarbonyl and mono- and disubstituted aminoalkanoyl radicals
wherein the substituents are independently selected from the group comprising alkyl,
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl, heterocycloalkyl,

30  hetero cycloalkylalkyl radicals, or wherein said aminoalkanoyl radical is disubstituted,
said substituents along with the nitrogen atom to which they are attached form a Het!,
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selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0
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oxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by one or
more substituents independently selected from the group comprising alkyl, aralkyl,
aryl, Het', Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(iO)t, hydroxy, cyano, halogen or amino
30  optionally mono- or disubstituted wherein the substituents are independently selected
from the group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxy-
alkyl, arylamino.alkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy,
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl-
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamino,
35  cycloalkyl, cycloalkylalkyl, Het!, Het?, Het'alkyl, Het*alkyl, Het'amino, Het*amino,
Het'alkylamino, Het’alkylamino, Het'thio, Het*thio, Het"alkylthio, Het?alkylthio,
Het'oxy and Het?oxy, OR”, SR7, SO,NR'R?, SO;N(OH)R, CN, CR’=NR?, S(O)R’,
SO,R”, CR'=N(OR®), N3, NO,, NR'R?, N(OH)R’, C(O)R’, C(S)R’, CO,R’, C(O)SR’,



optionally substituted with one or nore substituent independently selected
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2: g;: giigg%hyxjﬁﬁﬁyg%?g%g r¥2&19¥.¥ﬁhﬂc§'} H ﬁeltzﬁﬂli'(gpﬂ }Fflgﬁklylradlcals or
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Het | aryl ox%% , aryl oxycar bonyl, Het'aral koxycarbonyl, Het'aroyl,
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optionally substituted with one or more substituent independently selected from the
group comprising alkyl, halo, nitro, cyano, CFs, -OR®, and —SR°, (CHg)pR6, OR’, SR’

25 CN, N3, CO)R”, C(S)R’, CO.R”, C(0)SR’, NR'R®, NR'C(O)R?, NR'C(S)R®,
NR’CO,R?, C(O)NR'R®, C(S)NR'R?, and NR'C(0)SR?; wherein R® is a radical
selected from the group comprising hydrogen and alkyl; wherein p is an integer from 0
to 5; R® is cycloalkyl, Het!, aryl, or Het? in which at least one hydrogen atom is
optionally substituted with one or more substituents independently selected from the

30  group comprising a halogen, OH, OCHj3, NH;, NO,, SH, and CN, wherein R’ and R®
have the same meaning as that defined above;

R* is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)-
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het', Het?, Het'alkyl, Het’alkyl,
Het'cycloalkyl, Het’cycloalkyl, Hetlaryl, Hetzaryl, alkylthioalkyl, alkenyl, alkynyl,

35  alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or
alkyl, optionally substituted with one or more substituents independently selected from
comprising aryl, Het', Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl,
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0);, hydroxy, cyano, nitro,



car bonyl, Het?2arall canoyl, Het2aral koxycarbonyl, Het2aryl oxycarbonyl,

Het 2ar oyl , 20 Het 2aryl oxyal | cyl, am nocarbonyl, am noal kanoyl, am noal kyl
opt i onal I'wogals17#é ut ed by one or nore substituents indepecd@prnt/y423el ect ed
fromthe group conprising alkyl, arylalkyl, aryl, Het', Het2, cycloallcyl,
al | yl oxycarbonyl, carboxyl, am nocarbonyl, nono- or
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and Het 2oxy nte etwedh 1 and 2. R2 is hydr ogen or
al kyl; R3 i s al kyl, aryl, cygoallcyl, | oal kyl al kyl, or aral kyl radical;

WO 03/ 049746 PCT/ EP02/ 14277 /-20 R4 s drogen, @l kyl oxycar bonyl,
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al kenyl, al kynyl, or allcyl,
substituents independently eI ected frrm tOE grp,u(p conprising aryl, Het',
Het2, cycloallcyl, alkyloxycar bonytz? car boxyl, am nocarbonyl, nono- or
di (allcyl)am no 5 carbonyl, am nosulfonyl, al kyI S(=0t, hydroxy, cyano,
hal ogen orV o optlonally mono- or disubstituted wherein the

subst itouermsis aydropdr afksh ikl aﬂ@hgk;akkalnefdmmlkylearbgmyiuqdkylomraﬂgﬂmgf al kyl ,
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e e o
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carbonyl, Het*aralkanoyl, Het?aralkoxycarbonyl, Het?aryloxycarbonyl, Het?aroyl,
20  Het’aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by
one or more substituents independently selected from the group comprising alkyl,
arylalkyl, aryl, Het', Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl,
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=O), hydroxy, cyano,
halogen or amino optionally mono- or disubstituted wherein the substituents are
25  independently selected from the group comprising alkyl, aryl, aralkyl, aryloxy,
arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, afalkoxy, alkylthio, alkoxy,
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkyl-
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino-
alkylthio, arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het', Het’,
30  Het'alkyl, Het?alkyl, Het'amino, Het’amino, Het'alkylamino, Het*alkylamino,
Het'thio, Het’thio, Hetlalkylthio, Het?alkylthio, Het'oxy and Het*oxy, wherein t is an
integer between 1 and 2. ‘
R? is hydrogen or alkyl;
R? is alkyl, aryl, cycloalkyl, cycloalkylalkyl, or aralkyl radical;
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conprising al kyI , aryl, Het', Het2. In one e d| ment, the

hexahydr of uro[ 2, 3-b] furanyl group is of fo (5) havi ng the

(3R 3aS, 6aR) stereochem stryQ /i? 3a 10 According to yet

conprising (a) an HV pr

s depiclled.in Table A, B, C, D or
E or a pharmaceutical ly accgptable salt on estperthereof and (b) an

I nhi bitor of cytochrone P450 15 I\}g erHstlﬁcbI ca#bOnat i ons i ncl ude

conbi nati ons conprising (a) an Hi ?)rotease inhibitor of formula (4) or a
phar maceutwhsa¢ihy acceptable salt or ester thereof and (b) an inhibitor of

cytochg Onﬁlpléé%loﬁkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloalkylalkanoyl,
cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl, aroyl,
aryloxycarbonylalkyl, aryloxyalkanoyl, Het', Het'alkyl, Het'oxy, Het'oxyalkyl,
Het'aryl, Het'aralkyl, Het'cycloalkyl, Het'carbonyl, Heftlalkoxycarbonyl,

20 Hetloxycarbohyl, Het'alkanoyl, Het'aralkanoyl, Het'aryloxyalkyl, Het'aryloxy-
carbonyl, Het'aralkoxycarbonyl, Het'aroyl, Het?, Het’oxy, Het’alkyl; Het’oxyalkyl,
Het’aralkyl, Het’cycloalkyl, Het’aryl, Het*carbonyl, Het?oxycarbonyl, Het’alkanoyl,
Het’alkoxycarbonyl, Het’aralkanoyl, Het?aralkoxycarbonyl, Het’aryloxycarbonyl,
Het’aroyl, Het*aryloxyalkyl, optionally substituted by one or more substituents

25  independently selected from the group comprising alkyl, aralkyl, aryl, Het!, Het?,
cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)amino-
carbonyl, aminosulfonyl, alkylS(=O);, hydroxy, cyano, halogen or amino optionally
mono- or disubstituted wherein the substituents are independently selected from the
group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxyalkyl,

30  arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy,
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl-
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamino,
cycloalkyl, cycloalkylalkyl, Het', Hetz, Het'alkyl, Het’alkyl, Het'amino, Het*amino,



O "dj"OHN i 12 \ / NHz .-( "' 3 L--0oe~~COCH H3C4 CH3 20 Oher
conbi nations of interest, include conbinations wherein said inhibitor of
cyt ochr orwOR4s®76 anot her HI'V protease inhibitor and i s Per/EPRAMINE
selected fromthe group conprising ritonavir, indinavir, nelfmvir,

saqui navir, anprenavir, |opinavir, I'o?r inavir, palinavir, telinavir,

ti pranavir, nozenavir, atazanavir and pharmaceutically acceptable salts
and est er f{t NeyBRfino, MBIy oAk & hid! Hefidl Hahilgilhg, Heeiikbhisg! ect ed 25
fromthe ﬁrqup conprising ritonavir, anBrenaw r, ;}elfrraw r or a

phar maceuHpicery 3rd Retcasys FhewiniHs fn gitegst PEverRdAdr: WO 03/ 049746

PCT/ EPO2/ 3 #27lkyl; dRiohBllg aitstifuted witibie @t horsubstithem indtzppaisnis sdertedct

synergistically, in an additi Dr__ant pstieally. - het ween
Cho oo | FRPHNY BUP AaTPE e oo et sy SRS R and birit pbropnighei: 2 FOO!

i ncr easi ndisubticsed wtlesimite sibstiotents aFomdependenily sahectsl fromdla growp t hi s was
assessed | ol i tyal.! 1ing where the potency of different ratios
of the t&%@%@ggwilﬁﬁi’ﬁ%érs is neasured. Results were plotted in an
i sobol ogram graph according to the nmethod descri bed by Chou and Tal al ay
(Adv. Enhyene qRebpdimentthedipxgydrofonip,3-Rifuzanyh P dnot oenelsAt) ary woul d
precl ude {hg,, GRTORNAGIAR) dREboLIRMiEtEt the area of use. The effects of a
conbi nati on of a conpound” 10 of forrmula (4) in conbination with each of the
currently approved H V protease jhhibitors are described in the exanples
bel ow (see exanple 3). The confmdnd off fornula (3) in conbination with
currently approved H V protegs& \ nhi bijtdrs exhibits no antagonism At all
nol ar ratios the conmpound off for Apyghows synergy with ainprenavir,
nel fmavir and ritonavir and ‘i t shéwa additive inhibition with indinavir and
15 sagﬁi navir. O her useful T™hiditors of cytochrone P450 incl ude

ket ocohazol e, cinetidine or berganottin. Another group of cytochrome P450
i nhibitors include itraconazol e, arithromycine, t hromycin

nef azodonéccordimg/oyat sty W&’Bﬁ’é‘?ﬂ?ﬁ%ﬁf&?ﬁ?& lrrw%lolnnre%i £ ?fﬁ%ﬁ%ﬁ?n t he
present i oy@pisiag (4)ehdBspilotase mbivitbnat depictebimFibds AgB( @) DanE ddlav pr ot ease
i nhi bitor of formnul 4 r i q ahl ester

t her eof aﬁg%ceﬁc@@?é%%eﬁa%}easgﬁ% 8%@%%% f%g %&%g@g%ﬁg?gﬁg‘gff? ﬁ’l(rf):r ester
thereof. Bagppd HIV protease inhibitor "of fornmula (4) is carbamc acid [(1
S, 2R) 43-[ [ (4- am nophenyl) :

Interesting combinations include combinations comprising (a) an HIV protease
inhibitor of formula (4) or a pharmaceutically acceptable salt or ester thereof and (b) an
inhibitor of cytochrome Pasg,

20 Other combinations of interest, include combinations wherein said inhibitor of
cytochrome Pysq is another HIV protease inhibitor and is for example selected from the
| group comprising ritonavir, indinavir, nelfinavir, saquinavir, amprenavit, lopinavir,
lasinavir, palinavir, telinavir, tipranavir, mozenavir, atazanavir and pharmaceutically
acceptable salts and esters thereof. More in particular, said inhibitor may be selected
25  from the group comprising ritonavir, amprenavir, nelfinavir or a pharmaceutically

acceptable salt or ester thereof.



25 sul fonyl ] (2-net hyl propyl ) am no] - 2- hydr oxy- 1 - (phenyl net hyl ) propyl ] - (3R,
3aS, 6aR)- hexahydrofuro[2,3-b]furan-3-yl ester. Ritonavir is an inhibitor
of P450 3w ospswehrome. Cytochronme P450 (CYP) 3A4 oxi di zesTEPHY/oad
spectrum of drugs by a nunber of netabglic processes. Wen 30 ritonavir is
given in combination with an HV protedSe inhibitor of formula (1) such as
the conmpound of formula (4), it increases the trough concentrations (Crain)
of such H'V protease inhibitor of fornmula (1) allow ng reduction of the

dose and deSdeigraf, cEAHRAGYRs o HBRBURK ouH&QQn a@w@ha%gs&lt@%%ymw? %ﬂe \{vﬂéﬁl ol ude
| | u

P e i neslva, %s”r‘éw%pézv%ewhe B0 B ReToR U FPh 8B PotHb
conpounds @ﬁnldﬁmioﬁttﬂdapyj withblieintreaBng Gnddsired gﬂe effbab.IFoNtioxdugiest sal t |S_,
st er eoisongr | r ru sters an t abol i tes,
o6 o 1° aatvptiony ik RS i S BhE R enBl i le e R i P BE AR ot ' S2
conmpounds Iatles ofshe tw O 0304 ese46hibIaYsEFORADAR] Resul@3vdre pbostepin s® conpounds
wher ei n O_In_lﬁ ‘t%loégﬁ’l%&@h 'c&fdﬁ}%eﬂa tRL ﬁ%ﬁhﬂrd%sc?fﬁ%&]bi%ﬁllo&%n& kl%laﬁa cAl%l | ed

N- oxi de. erern nea har ogl cally

accept abl eElszya@qugaf |2@e%7-§ cWSél% é@tﬁé@rﬁsm@mﬂéf‘e@ngﬁw \@ﬁ@émﬁ@ﬂ@t guch that
the resul tédi‘ﬁblha{ho‘ﬁlaﬁ@ reslﬁh&ttlﬁ@é}%ﬁ of iRt ITOR cPeOd¥Eh c@tfnbinaﬁoﬂl 8f 4 ¥athpot@di s the

active dru f.eren and G ar macol ogi cal
Bast & 10t THPERdal DS SSBBRaftn WEaPaheT P e bty e FgSporotease

"Biotr ansfmhfmmscame d)ésclmmgm the pxahdpladhel ohe $e ickamnple(d) dl?h:lsrcug@ougénér ally is
hereby in 0 I

cConposi t1 gl Rl el bl Biu sl BRBPRERL pEEERE i f o kitiss
groups pr e@é&tﬁomsnn!*éalldnqimbﬂ@ﬂle compg Howanylat(ﬁ)eﬁhom@ymay pithat i ons are
cl eaved, eéﬂ_}&%ﬁa\z'unnélﬁﬁéx'flf@nd ARRLPY LAY 1t QAW additivd MRibitidh YR RSB nd
conponent ypi cal exanples of pro-drugs-are described for 1nstance in
99/ 33795, SAEMPEYB3815, WD 99/ 33793 and WO 99/ 33792 all incorporated herein
by reference. Pro-drugs are characterized by 15 i nproved aqueous

sol ubi I'i tYOtHef\ﬁsfeﬁﬁmﬂbﬂ@d)@@Y%bé‘lﬁb{ﬂetmso%&lu@é&t%&%g%dw cﬁﬁ%ﬁ?@é anled I( T o the
ase . LLnNni ol rs.o or a

active inhibito i e. H V. prot

accordi ng 10N lflr&éﬁfi“?rc%o‘f?a?ffcé’it 150 TRIbLORRinp “fiﬁﬁffac?f?ﬁ%og-l »forms. Such
forns, al tdlatitronmaineggythroiytine] mfazzﬂbﬁd delavirtiae ootrpleundtsnycz. descri bed
herei 0 are intended to be included within the scope of the present

i nvention., The t ochem.ca rns of the co unds of
goner &l 1 dPrieshpofieE i e a i shtieh BTAEL b st PR e R R (OB same

at ons bond8lV pyot¢aheinhantr of égueic@) of a pbardschuicalipedoeptatllef shk oe adter

three- d' ?f'eeﬂﬁld @eﬁfb‘flﬁ%ﬁ %?a)?ﬂéﬁ'l&c@ﬁtﬁ:aﬁgﬁcc%gtab@dg t%?@g’che@lﬁrle& gﬁ'*d ch the

COﬂpOUﬂdS 0] sent Lnvention nay pos erwi se nentioned

or indi catBE P%%S%H@Fﬁl'@ﬁlo Ui isorpreamig aeld MSARY)-Frél(iaminaphesipasses
t he mipst Urﬁlﬁhylv’j’dsz&ﬁﬂ@k&ﬂy?)aﬁﬁ@]@ﬁ?&@kﬁ@l(bﬂen'yﬁﬁ&ﬁﬂ')ﬁoﬁﬁﬂJ@?R,%S?Ghl@)ai d
hexahydrofuro[2,3-b]furan-3-yl ester.

Ritonavir is an inhibitor of P4so 3A4 cytochrome. Cytochrome P4so (CYP) 3A4
oxidizes a broad spectrum of drugs by a number of metabolic processes. When

30  ritonavir is given in combination with an HIV protease inhibitor of formula (1) such as
the compound of formula (4), it increases the trough concentrations (Cyy,) of such HIV
protease inhibitor of formula (1) allowing reduction of the dose and dosing frequency.

Whenever used hereinafter, the term “HIV protease inhibitors of formula (1) or similar
35  term is meant to include the compounds of general formula (1), or any subgroup

thereof, the compounds as depicted in Table A, B, C, D or E, their N-oxides, salts,

stereoisomeric forms, racemic mixtures, pro-drugs, esters and metabolites, as well as

their quaternized nitrogen analogues. The N-oxide forms of said compounds are meant



conpound may possess. Said m xture may contain all diastereoners and/or
enantioners of the basic nolecular structure of said conpound. All

st er eochewD®alo#9y480 i soneric forns of the conponents of aPCOMPOTIL2rDN
according to the invention either in pyre formor in admxture with each
other are intended to be enbraced within the scope of the present

i nvention. For therapeutic use, the salts of the conmponents conprised in a
conbi nat i an campAsskiordpouds Wherbinonicrdy eeidralhitrGgeR atdmisae WRRNAR o tHieso-
counterion fgs &har@aceuti cally or physiologically acceptable. The

phar maceutPtsd 5P% %% ept abl e salts of the conponents conprised in the

conbi nations of the present invention (in the formof water-, oil-sol uble,
or di sper sibeltenVEprodrOdRi4sePheremROHnt 4i2/pharmadbl pticdlycicsgptatie| ude t he
conventi onal. n-toxi ¢ | t t aternar nium.sal.ts. which are
o mea> o hvARYs Lo & SRIS Smfles B pANBLALDI0%, RATRRHMER Sival 27 50
aci d addi thieransfoirmgtipmprodats ofithet derivativedis plaet astivaldyign dihe refesmae bt e,

benzoat e, %m%nd%a}ﬁﬂﬁ%@ thmogs&l BRYE ¥f hancititd BPEG, qrate,

canphorsul fonate, cyclopentane 5 propjonate, di conate, dodecyl sul fate,
et hanesul el Ed. dg?a%a%é?m@ﬁ@@@h@% alnlgEeze’, p G-l slesssivigpiatdugheni sul f at e,
hept anoat genfiaNpRdak€by iysHperateto Prélarudd uddoaiPotlents cimphieuon e,

2- hydrﬁxyet hanesul f o X te, tact at & mal eacgf?s %n?@u%.f o?rv]at e

- naphPhalCeRRSERPBYa e Tiyerdi b PrEReXAL L mORINEA RACH gRtl B s gresent

per sul f at en séid phmpyhent ir oph avatyethatthe naideicafioradratleaveulh esiph &t syutipe opi onat e,
succi nat e, e, . r at i te, . noat e.
Base salts. %%ﬁ%@en %ﬁ%ﬁ?ﬂ%tggp %Ig?{%n%g(%ﬁl%ﬂérgfpgfa?g% slgss%fgﬁg_g}sﬁ%%g‘?um and
pot assi umdssgribed fer iksthngedn 84O 199/ 33g0 8 WERPY/33 &5 WV QRA89/38AT4ndm and magnesi um
salts, salW® 99/33790rgantfpHaee hefHehy Asterdhée! Prolivugsl A0t Ract@l Aed by _

N- et ggl -D-glucamne, a dbizig}ts wth am n&l?alcl ds,such sar gi If] ng, | ysi ne,
and s&° f SPPFVeRRgBcous RRIUBILEY, engrpaspd BORVEERILY APhye gradiiynsiaRplized mto

guat er ni zekke wdtive ishibhoragenve 15 as | ower al kyl halides, such as nethyl,
ethyl, propyl, and butyl chloride, brom des and iodides; dialkyl sulfates

li ke di I i et hyl i.but d di |..sul fates; | in. halid
B L Ty O

i odi des; theiatakydmdral fodes Suckdotmes) alfhowahdhop bepieithyihdbatediidts cangootdser s.

Q h h ipcal [Wale] | . .

O 2P e e AR08 g0l Sy oRE Rl PR AR AR Bkl

t he conponents of the present conbinations include the conbination wherein
one of t heélheridinvstdreakrharunglyrieoreri¢ foring of the doomonnds of gepdral fomoelat(lzal | y

accept abl : i ; W : &pll??y conponent s
are Pn thglef§i gégngl%#&gﬁ%@cﬂggwﬁa y agﬁ%ﬁ? gltl?,g{c’g{ as:'b?gﬂ t ef%lgg%ienat im;n 25
wher ei n orféq¥mcepf rongs bphavingdiffersnhihrecodimeneinnal stractines (HEck ¥e pebf a

phar mag eutihteadhbilgeaBles ¢Rlca BhEcopdpdundbf Be Phdisiit iBTentibe neQ RSN BnREEL used as

he fr . or . o . N .
the €€ bo?l?e?wls% méhtioned or indicated, the chemical designation of a compound herein

encompasses the mixture of all possible stereochemically isomeric forms which said
compound may possess. Said mixture may contain all diastereomers and/or
enantiomers of the basic molecular structure of said compound. All stereochemically

30  isomeric forms of the components of a composition according to the invention either in
pure form or in admixture with each other are intended to be embraced within the scope
of the present invention. ‘

For therapeutic use, the salts of the components comprised in a combination according
35  to the invention, are those wherein the counterion is pharmaceutically or

physiologically acceptable.

The pharmaceutically acceptable salts of the componénts comprised in the

combinations of the present invention (in the form of water-, oil-soluble, or dispersible



pharmaceutically acceptable salt of the conbined conponents (i.e., a salt
of the conbination). The pharmaceutically acceptable esters of the HV
pr ot ease wWohBbid7e6 s of fornula (1) according to the i nveRCIr@pPoz/ef2er to
non-toxi c esters, preferably the aIkyI esters such as nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, F pent esters, of which t he met hyl
ester is preferred Fbmever ot her esters such as phenyl-alkyl may be

enpl oyed fglfodti& $) ih8idlde Rl doROERAES nohtt@me k& thd @maha@mnt@t@msaw a
phar maceut | cal corrpog tion canpri

Sl 35 a therapeut of a
conbi nat | BRICHAEHFWNEE &&> TAS IP PP pregmig agids Bﬁﬁ%ﬁﬁc ﬁ?"?lglg uﬁécept abl e
exci pi ent acivbdditibn sdlrih¢ladd &etatd, hdipplepsigintiel aspertbiepbenzedtatteszento a

Do BT T h RSB ORhe DR BRRURE bttt ve
fornmul & (foopamdte| Blehmoniies dyplecylswfid, ythefidsefonaje fammm ghfcoheptaniogtei bi t or of
cytochro E@{;ﬁmsﬁg&g}@eﬂﬁ@ulpﬁé gg@gdaté ﬁet&%a@%fcﬁtaﬁtﬁd@hga@b&ﬁhde

Accor di ng ent ‘1 nvention rel ateg
phar mceuhy@atodglecéﬁprd@wf@ﬁn%ﬁmares lagtnte, analepte. masthanesielfongle y ef fecti ve

armﬁnt OI %%a MhMeHésﬁHﬁﬁ’ét@ ni¢dithatel 6ﬁlat@fpdaﬁ@ﬁtéub&tﬁliﬁe pérstflfﬁle lsrﬂlﬁhg]l:lp E her eof

such as the conpound an ica effective

amount of PERIGPAYR Bictale: %Ya?%tﬁtwt@%?epﬁﬁ’%&&) ﬂccﬁméig 'E]tpt{%t ooy rayand (c) a

phar mag e uthic@hhate acc;&abpdaidauﬂxmnpatenBaselsalt's'hmhmeannnmeum sekd, alkeliposi ti on

can be pr %@E&l Sag.[ aﬁﬂgmﬁﬁ@ﬁ saifs, hiRa e métgf Jattsk nlge art. For
eas one 4

this purp Fof ease i A tor o ormula (1) or
any subgr calpiufrhandoofgnesiveh saltsj saks Wath@rga@fc bagesonieh @ﬁélcwlebexytae@;e@ s, wi t h
one or ﬁe&?Ltﬁ%latmhmg%ﬁ dﬁﬁ@ﬁv&ﬁ%ﬁx}ﬁd £3ds s%éﬁh@éu%ﬂhﬁe afphe, hid élesired, in

combi nati on harmaceutj cal acti ve conpounds h q‘oaeg ﬂg into a
sui t abl e &4 i lsorthe bavic PWﬁﬁO@?m%%ﬂé’Sf%Wrﬁ afqrmized, With She ed as a
phar npgeutd R)@Jer hlky! hldeﬂﬁi&s nench 64 ﬂl@th@f eth\glﬁtp@dipyrh,éuhyl b ichlonide, bibwaides and

act v cun 5 SRy, B S S TR Supa RS, o
bi ol ogi cahaloies 2ﬁchrndiecyhMurylemyustsrbandrst@ryll@kmeles dyemisies agdhiogisles;or human
that is bej ﬁgﬂrgégtlﬂce'b@niﬁgad %h?f%&lgpf)r&ﬁ@esoérﬁscﬁﬂérs' @Yl?é?&)hﬁﬁlacgﬁtcﬁlly

r esear cher eri nari an or or other clinician, which
i ncl udes aWthﬂlb&’tﬁabﬁmudeﬁbe sl R wirsthspolatangisyligiesaliei ng treated.  Since

t he |ﬁ§tant invention refers to conbinations conprising two or nore agents,

the "t heﬁB?E&fn%Eﬁtha% %ka“b@e ﬁﬂPHf‘t‘he cbSipbitaits MM Pres@it cbMBinaflG@Nt s t aken

t oget her so I ned ect S the desire i oI i cal or

medi ci nal ircdadsdhe eomprpatien WhRICH! Onet‘ﬁ @qlﬁ&ygﬁl@tqqrﬁ}éqqeg}tsg At 1 Yrbunt of a

conposi ti ?Haﬁ%ﬁlﬁtﬁ@ﬂ?@c& 1abtmatg:mepombmaﬁt>n whareszltlaoKt&): iadiddgdd) ritonavir

woul d be the anp und 0 nt of

ritonavir “PHRP™ se?tet‘%w@ a%eélg}eal acce %?‘r%lgéal?s?ﬁq ec‘togt%nfa%ﬁ

t her agéut iwdeldiy oné bembreve. the 1nd1v1dua1 components is in the form of a pharmaceutically
acceptable salt while other of the components are used as the free base, or a

pharmaceutically acceptable salt of the combined components (i.e., a salt of the
combination). The pharmaceutically acceptable esters of the HIV protease inhibitors of
fornmla (1) according to the invention refer to non-toxic esters, preferably the alkyl

30 ‘esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, or pentyl esters, of
which the methyl ester is preferred. However, other esters such as phenyl-alkyl may be

employed if desired.

Furthermore, the present invention relates to a pharmaceutical composition comprising
35  atherapeutic amount of a combination according to the invention and a
pharmaceutically acceptable excipient. More in particular, the present invention relates

to a pharmaceutical composition comprising (2) a therapeutically effective amount of



30 According to the instant invention "a dose reducing effect on the
therapeutically effective dose" neans the effect of an inhibitor of

cyt ochr orw0OR35s®7eh t he am)unt of a conpound of formula (PrTmMPedent7t o
elicit a therapeutic effect. is an 2§bj ect of the instant invention that
when an inhibitor of cyt ochrorre P450 adm nistered to a 35 manmal in
addition to a conpound of fornmula (1), the inhibitor of cytochrone P450

reduces the H‘i’??‘?ot@isehﬁﬁbﬁ&m?%{ﬂﬂﬂ@fl)faﬁﬂ By aathér&belﬂﬁﬁﬂﬁéffé&w@ahmuht oft s
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favorabl e pharnacol ogi cal properties of the conbinations of the present

i nvent i on A cP&ldgay bﬁléﬂn}sodﬁz&na%lpfesteﬁt ﬁg@mmtrelmeg k¥ phmapaaiceBse enzynes,
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prot eae EPRPORLON CORIHS g tl‘f ?t&l‘fe Y RETHESS

i ndi vi duahmlbmfr@cfceﬁhum(mbi«/ar@mbgmupttﬂnae&spclombamgomid effesaulatd)i vi dual s.

An advant a ﬁﬁﬁ& [ it Lhe
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p05|t|onsml)0 ag@@% 3583 36 46, yt?i? O 83, 71, 73,

77, 82, 8@10T8801%51r°rél§1u}drpbtaﬁ@aﬁuvc 31§Xﬁ‘1p%ﬁ“§aa§’él 1fﬁiﬁ%rego}?b‘%°ﬁlgq¢% he present
i nventi on otfﬁy bﬁnﬂ&@fmm atcﬁv@b@ﬁp@ind@,rardbfoaght ihtven Quritsble adhmmitratqncfnsm n HV
prot e
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H V pr ot easerin@§ nhddicias now found t hat the conbination of a conpound of
formula (1) together with an inhibitor of cytochronme P450 resulted in a
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25  the combined effect elicits the desired biological or medicinal response. For example,
the therapeutically effective amount of a composition comprising (a) the compound of
formula (4) and (b) ritonavir would be the amount of the compound of formula (4) and

the amount of ritonavir that when taken together have a combined effect that is

therapeutically effective.
30

According to the instant invention “a dose reducing effect on the therapeutically
effective dose” means the effect of an inhibitor of cytochrome P4so on the amount of a
compound of formula (1) needed to elicit a therapeutic effect. It is an object of the
instant invention that when an inhibitor of cytochrome P4so is administered to a

35 mammal in addition to a compound of formula (1), the inhibitor of cytochrome P4so
reduces the dose of the compound of formula (1) needed to elicit its therapeutic effect,

when compared to the sole administration of said compound of formula (1).
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The term "individual," as used herein refers to an animal, preferably a mammal, most

preferably a human, who has been the object of treatment, observation or experiment.

Alternatively, the combinations of the present invention may also be formulated as a

30  combined preparation for simultaneous, separate or sequential use in HIV therapy. In
such a case, the compound of general formula (1) is formulated in a pharmaceutical
composition containing other pharmaceutically acceptable excipients, and the inhibitor
of cytochrome Pysp is formulated separately in a pharmaceutical composition
containing other pharmaceutically acceptable excipients. Conveniently, these two

35  separate pharmaceutical compositions can be part of a kit for simultaneous, separate or
sequential use.

Thus, the individual components of the combination of the present invention can be

administered separately at different times during the course of therapy or concurrently
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25  The combinations of the present invention may therefore be used as medicaments
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 HIV and other pathogenic retroviruses,
especially HIV-1. Consequently, the combinations of the present invention can be used

30  in the manufacture of a medicament useful for treating, preventing or combilting
infection or disease associated with retrovirus infection in a mammal, in particular for
treating conditions associated with HIV and other pathogenic retroviruses, more in
particular medicaments useful for treating patients infected with multi-drug resistant

HIV virus.
35

The present invention further relates to the use of a combination according to the
invention in the manufacture of a medicament for inhibiting a protease of a retrovirus
in a mammal infected with said retrovirus. The present invention also relates to the use

of a combination according to the invention in the manufacture of a medicament for
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suspensions, capsules, tablets, sachets, solutions, suspensions, emulsions), parenterally

25  (including subcutaneous injections, intravenous, intramuscular, intrasternal injection or
infusion techniques), by inhalation spray (including nasal sprays), or rectally (including
suppositories), in dosage unit formulations containing conventional non-toxic

pharmaceutically acceptable carriers, adjuvants and vehicles.

30  Another aspect of the present invention concerns a kit or container comprising a
combination according to the invention combining an HIV protease inhibitor of
formula (1) and an inhibitor of cytochrome Pasq, in an amount effective for use as a
standard or reagent in a test or assay for determining the ability of potential .
pharmaceuticals to inhibit HIV protease, HIV growth, or both. This aspect of the

35  invention may find its use in pharmaceutical research programs.

The combinations of the present invention can be used in high-throughput target-
analyte assays such as those for measuring the efficacy of said combination in HIV

treatment.
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present invention comprising a therapeutically effective amount of each component of

said combination.

30  Inthe method of the present invention, the combination of HIV protease inhibitor of
formula (1) or any subgroup thereof such as the compound of formula (4), and an
inhibitor of P4so cytochrome such as ritonavir, can be administered concurrently in

divided or single combination forms.

35  In another embodiment of the method of the invention, the administration may be
performed with food (e.g., a high-fat meal) or without food. The term “with food”
means the consumption of a meal either during or no more than about one hour before
or after administration of a one or both components of the combination according to the

invention.
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Oral administration of a composition comprising for example a combination of the

30 compound of formula (4) and ritonavir in suitable proportions can also be
accomplished by preparing capsules or tablets containing the desired amount of the
compound of formula (4) only, optionally blended with a solid carrier as described
above, and capsules containing the desired amount of ritonavir only. Compressed
tablets containing the compound of formula (4) can be prepared by uniformly and

35  intimately mixing the active ingredient with a solid carrier such as described above to
provide a mixture having the necessary compression properties, and then compacting
the mixture in a suitable machine to the shape and size desired. Molded tablets maybe
made by molding in a suitable machine, a mixture of powdered the compound of
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30  toxic, parenterally-acceptable diluents or solvents, such as mannitol, 1,3-butanediol,
water, Ringer's solution or isotonic sodium chloride solution, or suitable dispersing or
wetting and suspending agents, such as sterile, bland, fixed oils, including synthetic

mono- or diglycerides, and fatty acids, including oleic acid.

35  When rectally administered in the form of suppositories, these formulations may be
prepared by mixing the individual components of a composition according to the

invention with a suitable non-irritating excipient, such as cocoa butter, synthetic
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EP-A-721,331. Although the formulations described therein are with antifungal active
ingredients, they are equally interesting for formulating the components of the
compositions. Said formulations may also be rendered more palatable by adding
30 pharmaceuticallyhacceptable sweeteners and/or flavors.

More in particular, the combinations may be formulated in a pharmaceutical
formulation comprising a therapeutically effective amount of particles consisting of a
solid dispersion comprising the following components: (a) an HIV protease inhibitor of

35  formula (1) or any subgroup thereof, (b) an inhibitor of cytochrome P450 and (c) one or
more pharmaceutically acceptable water-soluble polymers.

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



pol ynmers and applying this mxture as a coat filmover many smal| beads,
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form of nanoparticles which have a surface modifier adsorbed on the surface thereof In
an 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 bind to the antiretroviral agent.

30  Suitable surface modifiers can preferably be selected from known organic and
inorganic pharmaceutical excipients. Such excipients include various polymers, low
molecular weight oligomers, natural products and surfactants. Preferred surface

modifiers include nonionic and anionic surfactants.

35  Yet another interesting way of formulating the components of the combination involves
a pharmaceutical composition whereby the components 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
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30 from about 1: 1 to about 6: 1, or from about 1: 1 to about 5: 1, or from about 1: 1 to
about 4:1, or from about 3:2 to about 3:1, or from about 1:1 to about 2:1 or from about
1:1 to about 1.5:1.

According to one embodiment, the compound of formula (4) and ritonavir may be co-
35  administered twice a day, preferably orally, wherein the amount of the compound of
formula (4) per dose is from about 10 to about 2500 mg, and the amount of ritonavir
per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose
for twice daily co-administration are from about 50 to about 1500 mg of the compound
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combinations of the compound of formula (4) (mg)/ritonavir (mg) for twice daily
dosage include 1200/400, 800/400, 600/400, 400/200, 600/200, 600/100, 500/100,
25 400/50, 300/50, and 200/50.

According to another embodiment, the compound of formula (4) and ritonavir may be
co-administered once a day, preferably orally, wherein the amount of the compound of
formula (4) per dose is from about 10 to about 2500 mg, and the amount of ritonavir

30  per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose
for single daily co-administration are from about 50 to about 1500 mg of the compound
of formula (4) and from about 50 to about 1500 mg of ritonavir. In still another
embodiment, the amounts per dose for single daily co-administration are from about
100 to about 1000 mg of the compound of formula (4) and from about 100 to about 800

35 mg ofritonavir. In yet another embodiment, the amounts per dose for single daily co-
administration are from about 150 to about 800 mg of the compound of formula (4) and
from about 100 to about 600 mg of ritonavir. In yet another embodiment, the amounts
per dose for single daily co-administration are from about 200 to about 600 mg of the



clinical trial with a conbination of the conpound of fornula (4) with
ritonavir, wherein WO 03/049746 PCT/ EP02/ 14277 -37 the panel was subjected
to oral awoimiostw@ti on of 400 ng the conpound of fornula @EX/EPO2/6127DN day
1-14 and 100 ng ritonavir o.d. on day 16. The bottomfigure is on a
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25  condition, and the host undergoing therapy.

The following examples are meant to be illustrative of the present invention. These
examples are presented to exemplify the invention and are not to be construed as

limiting the scope of the invention.
30

Brief description of the figures

Figure 1: Represents a mean concentration-time profile from a clinical trial with a
combination of the compound of formula (4) with ritonavir, wherein the panel was
subjected to oral administration of 200 mg the compound of formula (4) o.d. (once

35 déily) on day 1-14 and 100 mg ritonavir o.d. on day 2-16. The bottom figure is on a
logarithmic scale.

Figure 2: Represents a mean concentration-time profile of the first 7 days from a
- clinical trial with a combination of the compound of formula (4) with ritonavir, wherein



WO 03/ 049746 PCT/ EPO2/ 14277 -38- not by way of limtation. Exanple 1.

I nfl uence of ritonavir on the pharmacokinetic variables of a sel ected
conmpound wD oBo#gTwé a (1) 5 The pharnacokinetic vari abl es f@cTtEPe2/c2mMpound of
formula (4) where conpared when the f?gr_wpound of formula (4) was

admi ni stered al one to when the conpound of fornmula (4) was co-adm nistered
to individuals to which ritonavir was given. The influence of ritonavir on
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sho 1 i IR Mmoo ¢y -h6- Shebirlom REREIERAR 1)
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once da.|§ﬂt0(r@va(§<’r §6%)ifvéh1ﬂﬁ°n@o??ﬁ‘#ﬁ%4r W%Chlel@@fswglr avir o.d. On
day 1 a svamh@e%oﬁlermn@m sfivermel 43)Udlﬂy s@§516rmﬁhéa)rﬁp3unﬂ/®$f@mm(4)ﬁ t hout
ritonavir. The conc |on dg@m ﬁ (gout m %t%Mh (Fi gure
1). Howev&ritongilap= 8 F’islg ¥ %ﬁ & 495598 ergd P AP &% 4) " wi t h
100 ng ri badavt disantinped REV Gatake {romndamdn serum concentration) levels 25 of
t he cpsrpound of formula (4) increased to a nean of 560 ng/m (range 90 1300

286?} 2)| és Fieur ; & ! ’FopI Il\)Iean prllelts%laq:%%gesntrta 18}1-t1%gedﬂrgﬁf%5' of fhe rcl)ltn%&%/d S foatERd a

(4) at different dose levels on a semi-logarithmic scale (on day 1 and 7, n=6 per dose
level, and on day 14, n=6 for 400 mg b.i.d., n=4 for 800 mg b.i.d., =3 for 800 mg t.i.d.

and n=2 for 1200 mg t.i.d.). Figure 5 bottom: Mean plasma concentration-time profiles

20  of the compound of formula (4) at different dose levels in the presence of low doses of
RTV on a semi-logarithmic scale (n=8 per panel). On day 1, a single dose of the
compound of formula (4) was administered. From day 2 onwards, both the compound
of formula (4) and RTV were administered. The regimens indicated in table consist of
200 mg of the compound of formula (4)/100 mg ritonavir; 400 mg of the compound of

25  formula (4)/100 mg ritonavir; 300 mg of the compound of formula (4)/100 mg
ritonavir; 600 mg of the compound of formula (4)/ 200 mg ritonavir; 1200 mg of the

compound of formula (4)/ 200 mg ritonavir.

Figure 6: Adverse events that occurred in at least 2 individuals. The results are
30  expressed as a percentage of the total group.
Placebo: the group to which a placebo was administered.
Compound of formula (4): The adverse events that occurred in the total population of
individuals to whom the compound of formula (4) was administered.
Compound of formula (4)/RTV: The adverse events that occurred in the total
35  population of individuals to whom the compound of formula (4) was administered in

combination with ritonavir.

In order that those skilled in the art will better understand the practice of the present

invention, examples of the present invention are given below by way of illustration and



increase in Cmn levels of the conpound of fornmula (4). As can be seen in
the table below, Cmn levels at day 14 were conparable with the Cmn 30

| evel s atwoag/0f74At day 14, nean Crmin | evels were 480 ng/ ®CI/ERO2/L4L270CM n

| evel s at day 7 WD 03/049746 PCT/ EP02/,14277 -39 were 562 ng/m . At both
days, the interindividual variation was high, as can be seen in the wide
range of Cmn levels. Both Crmax (nmaxi mum serum concentration) and exposure
llevel s wep& 1Rl wg GORR4tAR. € at both days. In panel B, 400 ng the conpound
of fornmula (4) o.d. was given in conbination with 5 100 ng ritonavir o.d.
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This experiment investigated the influence of low doses of ritonavir on the
pharmacokinetics of the compound of formula (4) (n=8 per panel).

20  Inpanel A, 200 mg of the compound of formula (4) once daily (0.d.) was given in
combination with 100 mg ritonavir o.d. Onday 1 a single 200 mg dose the compound
of formula (4) was given without ritonavir. The concentration decreased to about
3 ng/ml after 24 h (Figure 1). However, after combining 200 mg of the compound of
formula (4) with 100 mg ritonavir o.d., the Cpy, (minimum serum concentration) levels

25  of the compound of formula (4) increased to a mean of 560 ng/ml (range 90-

1300 ng/ml) (see table IT). This means that addition of ritonavir caused a 200-fold

increase in Cpyy levels of the compound of formula (4).

As can be seen in the table below, Cpin levels at day 14 were comparable with the Cin
30 levels at day 7. At day 14, mean Cpy, levels were 480 ng/ml, while Cryy levels at day 7
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wi th the conpound of fornula (4) for zﬁperapy is further substantiated by
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PCT/ EPO2/ i cone;bjntratlons of the compound of formula (4) at lower total daily dose levels

of the compound of formula (4). Peak concentrations were lower or comparable. The

safety profile of the compound of formula (4) in combination with low doses of

20  ritonavir was good (cfr. Fig. 6). Unexpectedly, the combination of the compound of
formula (4) together with ritonavir resulted in a reduced incidence of adverse effects.
Unexpectedly, the combination has an improved safety and tolerability profile
compared to therapy with the compound of formula (4) alone.

No maculopaﬁular rash was observed for the volunteers in panels A to D. This was

25  unexpected because the average and Cp, plasma concentrations of the compound of
formula (4) were generally much higher than those after the compound of formula 4)
was administered alone (In a study after 1200 mg of compound of formula (4) t.i.d.
alone, there were 4 out of 6 subjects, who developed maculopapular rash). Cp.x levels
were lower or comparable.

30 In panel E, there was one volunteer with a clear maculopapular rash. Furthermore, there
were two other volunteers with itching of the body and/or redness of the skin. It is
likely that a certain compound (4) metabolite causes the maculopapular rash. Inhibition
of CYP3A4 metabolism will lead to lower levels of compound (4) metabolite and thus
to a lower incidence of maculopapular rash. In panel E, there may be less inhibition due

35  to the competition for the enzyme leading to more compound (4) metabolite formation.
The advantage of the combination of RTV with the compound of formula (4) for
therapy is further substantiated by the pharmacokinetic data in tables III toIV. Css, av

means the average steady state concentration.
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45408 (26270-63486)

Day 7 (n=8) 1539 (832-2500) | 2893 (2310—3780) 1892 (1095-2645)
42500 (23280-
Day 14 (n=7) 1650 (532-4350) | 2854 (1910-5330) | 1771 (970-4075)
97800)
Panel D (600 mg compound of formula (4)/200 mg RTV o.d.)
Day 7 (n= 8) 1740 (764-3290) | 4196 (2890-5820) | 2327 (1568-3036) | 55839 (37621-72865)
Day 14 (n=8) |1511(817-2720) |4628(2790-5910) | 2188 (1345-3914) | 52505 (32282-93925)

Panel E (1200 mg compound of formula (4)/200 mg RTV o.d.)

Day 7 (n=28)

Day 14 (n=17)

1682 (44-3090)

6438 (3680-9400)

2767 (908-4231)

1486 (203-2980)

5453 (3520-7290)

2460 (1122-3737)

66399 (21799-101534
59045 (26925-89679)

*Cs, av the dosing interval (in hours) corresponds to the AUC for that dosing interval

** Extrapolated AUC,4;, (for b.i.d. 2*AUC12h)



Exanpl e 3: Synergy of conbinations of the conpound of formula (4) and other
H 'V protease inhibitors The activity of conbinations of the conpound of
formul a (WP miosd14¢ he current anti-H'V 5 drugs at three dipCrarenis2nml ar
rati os was determined in HV- 1/LAl infected M4 cells. The results were
anal yzed according to the isobol ogram et hod descri bed by Chou and Tal al ay
(1984)' The results are presented as the nean of three separate

exper | mentye HIEMCARRARAA hirand® FNtE..( Gho CLAI HRATL, RTME RAICHToras

determned. A C e between’ g&ﬁ i nhi bition of
t he conbi ned conﬁ@ gren Q?SF%mS%SI 6?‘8&‘116?13:11l %Ytﬁ%cuaweé?rn@/agﬁx%&l{}%en t he
two nol ecul es, WhLHRASCA. FahuEn@hesien cofeentritidh, it$.di thehedahds\aalagy

ant agoni sm 15 The conpound of fornula (4) exhibited no antagonismw th any
of the tefted drugs. It | showed gdditive 1nhifbition W thiindinavi r (CI :

0. 87- 0. 92Phartngsokineiivs of the (] CrinGueBB) 0. Qb )nzamitl  sddisi-n@YMP (0 AEmeymD gt al |

nol ar r at |cospouaind fartuls@mwed synerigy with anprienavir (Cl:| 0.65-0. 77),
nel fi navi (n(e&m(ﬁaﬂ;g@) 80) and ritonavir (0.66-0./81), at all|nolar ratiog. 20
These resuHt-s—are—alse—+Hustrated—+nFHgure—3—where—the-+sobotograng for
t he conb| PatliFGHE nefof thl eonprongded fochnudf (4 didlul a (4) with HI V_prot ease
| nhibitors We;(ge%f)l vely | are,pl otitads (YREKERS 331 fzbﬁ @fisg ﬁb?@sdﬁ%%?em S

n ors, a cuarlve

addi tive bi'ti'on by two inhibilt ) owar e orl t he
axes i ndi cBbed tsyfer gy. [THE6BA) t elr21p&1EHSETA a 278 H85-3Bhnhi 63T Beiss/O%)t b

anpr enavi{ »,,4ef (fsbd‘xﬂg’éfrthe%&qpoﬁdﬁ&@cﬁ‘ﬁ{ﬁle((4) 3a.d5xanpl e 4 NO”-' imting exanples

of H'V protease rnhibrtor of for T Ia%l € A

O - 1
N-S-R1 H OPaUO=RY Rl R4| 138~ 84)01—3549 OESH{E0) NHD33 @%14@)3 24@81314754?39%8) gH3 CH3
VA CH3 \  NH3,WQ 93/)049746| BT ERO02Y h423F50-7248 |41 Bles-11088 Ris202 Neldo-284GH3 CH3 N

CH CH CH3|0 ]
Panel H (800 mg of the compound of formula (4) t.i.d)
Day 7 (n=06) 197 (89-432) | 5227 (3910-6870) | 1463 (849-1876) | 35 102 (20370-45024)
Day 14 (n=3) 161 (57-303) | 5143 (4880-5510) | 1506 (1253-1933) | 36131 (30075-46383)
Panel I (1200 mg of the compound of formula (4) t.i.d)
Day 7 (n= 6) (125-504) 6332 (3130-8980) | 1714 (966-2234) | 41121 (23175-53616)
Day 14 (n=2) 142 (78-206) | 8040 (7710-8370) | 2027 (1909-2144) | 48639 (45813-51465)

5 Css, ov time dosing interval corresponds to the AUC for that dosing interval** Extrapolated AUC,qy (for
b.i.d. 2%¥AUC 4, for t.i.d. 3*AUCqg,)

Table IV: Mean values and range of Cuin, Crmax, Css,av and AUC,4 for the
compound of formula (4) at different dosages with low doses of RTV

Pharmacokinetics
of the compound
of formula (4)

(mean (range))

Conin (n/ml) Conax (ng/ml) Cosav (ng/ml)’ AUCyq (ng/ml)”

Panel J (300 mg compound of formula (4)/100 mg RTV b.i.d.)

Day 14 (0= 12) 1175 (684-1890) | 4440 (2490-10200) | 2129 (1145-3384) | 51092 (27476-81226)

Panel K (600 mg compound of formula (4)/100 mg RTV b.i.d.)

Day 14 (m=12) | 1819(612-5270) | 5738 (2760-9160) | 2915 (1049-6404) | 69953 (25174-153696)

Panel L (900 mg compound of formula (4)/100 mg RTV o.d.)

Day 14 (n=9) 1438 (468-2140) 6549 (4710-7870) 2651 (1833-3018) | 63611 (43985-72430)

10 *Cy, av the dosing interval (in hours) corresponds to the AUC for that dosing interval

*+ Extrapolated AUC,q4;, (for b.i.d. 2*AUCqzy)
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Example 3 ;: Synergy of combinations of the compound of formula (4) and other HIV

protease inhibitors

The activity of combinations of the compound of formula (4) with the current anti-HIV
drugs at three different molar ratios was determined in HIV-1/LAI infected MT4 cells.
The results were analyzed according to the isobologram method described by Chou and
Talalay (1984)

The results are presented as the mean of three separate experiments. The combination
index (CI) for each combination was determined. A CI value between 0.8 and 1.2
reflects additive inhibition of the combined compounds, a value below 0.8 indicates a
synergy between the two molecules, whereas a value greater than 1.2 is indicative of
antagonism.

The compound of formula (4) exhibited no antagonism with any of the tested drugs. It
showed additive inhibition with indinavir (CI: 0.87-0.92), lopinavir (CI: 0.85-0.95) and
saquinavir (0.94-1.0), at all molar ratios, and it showed synergy with amprenavir (CI:
0.65-0.77), nelfinavir (0.61-0.80) and ritonavir (0.66-0.81), at all molar ratios.

These results are also illustrated in Figure 3 where the isobolograms for the
combinations of the compound of formula (4) with HIV protease inhibitors respectively
are plotfed. Whereas a straight line represents additive inhibition by two inhibitors, a
curve towards the origin of the axes indicates synergy. The latter is observed for
combinations with amprenavir, nelfinavir and ritonavir.

Example 4. Non-limiting examples of HIV protease inhibitor of formula (1)
Table A

1 2
0] Il
YN
H OH rO

R* R' R R

CHs -CH; CHs NH,
= <z |

CH; CH;,
\ CH; \@ \ CHj \@\

CH3 CH3 NH2




RARLRARL ~/cx30-(CH2)2-NH x CH3 (2-pyridinyl) CH3 s -(CH2)2-NH

CH3 N (2-pyridinyl) OCH3 N -(CH2)2-NH OCH3 CH3 CH (2-pyridinyl) 3 CH3
- (CH2) 2- NMO@B184974€ 2- pyri di nyl ) OCH2CH3 CH3 N~ - ( CH2) 2- NHPCO@®HRIH277 cx3 O
(2-pyridinyl) CH3 3 NH2 -(CH2)2-NH \ / CH3 N (2-pyridinyl) CH3 N

-(CH2)2-NH N ~-NH2 CH3 (2- idinyl) /| 0~--NH2 -(CH2) 2- NH CH3 N (2-
yridinyl CH3 N-(CH2)2-NH s -\-~ -NH2 (2-pyridinyl) ri CH3 ¢x3
- (CH2) 2- (2-pyridipy|) CH3 -(CH2)2-NHgA O --\| QM3 (2-pyridinyl) N

CH3 - ( CHES2—NH—N—18 O f2=pyridimyl ) 0 25 22 V|| N2

- (CH2) 2- CIéBHSN(z-py inyl) N 2-pyrim’§3 -u(ﬂdﬂ) »—Nm, - NH
-(mz)z-mHH; (2-py?@‘%h) s (2 yridilnyl)cm o |

OH

L
&

CH;

o

OCH, CH;

OCH;3

o/(o
&L
L
=

&
a
F

Hs

dlg
£|5]e5
gisifeiie

o/(o
je

&
Q

OCH,CH; H;

\ CH; OCH,CHj —\_<CH3 \©
CH3 \©/ CH3
CH \Cj ——\_<CH3 NH;
— \ /
CH, CH;
CH; \(b —\_<CH3
— \_/
CH3 CH3 NHZ
CH; \@ —\_<CH3
— \_/
CH, CHs OH
\ CHs \Ci8> —\_<CH3 \©/0H
Y/,
CH; N CH;
CH, N> —\_<CH3 \@\
\ < \
CH; S CH; OCHs
CHs O> _\__<CH3 \©/OCH3
‘—-< /
CH; N CH;
el @ L
N\
CH; 0 CH; OCH,CH;
CH; S CH; OCH,CH;
- ) N
CH; N CH;
CHs N, CH; S
| 0
CH; S CH;
CHs 0, CHs N
ARG e 0
CH; N CH,




S(CH2) 2-NH - (CH2) 2-NH NH2 (2- pyri di nyl)

(CH2)2-NH N / |

0 -CH3

\' -NH,

-(CH2)2-NH /|
- (CH2) 2- NWO 03/047@H2) 2- NH- /|
PCT/ EPO2/ 14277
-(CH2) 2-NH \ |

- NH2

(2-pyridinyl) O
(2-pyridinyl) (2-pyridinyl) POH/BNR/0R/D49746

"-aN> (2-pyridinyl) _
(2-pyridinyl) NH2

-45 RA RL R4 Rl -(CH2)2-NH O (2-pyridinyl) \ o\ NN
>0 (2-pyridinyl) o 0 CH3 \ INH2Y NVl -NH2 S NH2
O NHZ\ NN~-NH2 N2 0\l o HOHYVI O "-¢c\-1 \l O QOCH3/ CH2

ReCH2 [\ |QEH2CH3 NH2 R* R!

CHs (2-pyridinyl)
—\__<CH3 \©E5> ~(CHy),-NH- \©\

/

CH;s N (2-pyridinyl) OCH;
N \©[N> -(CHa),"NH- \@ocm

CH; s (2-pyridinyl)
1<CH3 \©[0> ~(CH),-NH- \Q

/

CH; N (2-pyridinyl) OCH,CHs
_\—<CH3 \©:N\> -(CHz)z—NH- \©/OCHZCH3

CH; 0 (2-pyridinyl)

CH S - NH- S
O | e [

CH, N (2-pyridinyl)

CH N ~(CHz),-NH- N
O R I

CH S (2-pyridinyl)

CH; o -(CH,),-NH- 0
‘\—‘< \©: 7N (2-pyridinyl) \@

CH; | N .

CHs N "(CHa)NE- \©E )
R Rges (2-pyridiny) N

CH, N

o | ST
| D (2-pyriding) :

: -(CH),-NH- U‘g

CH, oy 7
_\_< \©Ec> (2-pyridinyl) N

CH; -(CHz)z-NH' \@:N\>
—\_<CH3 A (2-pyridinyl) 0

CH; O) _ ( CHZ)Z'NH" \©:S/>_NH2
-(CHp)-NH- | -CHs (2-pyridinyl) N
(2-pyridiny1) -(CHy)>-NH- @EN\%NHZ
~(CH,)>-NH- \© (2-pyridinyl) S
(2—pyr1d1ny1) -(CHz)z'NH' \©i0/>_NH2
-(CHy),-NH- UNHZ (2-pyridinyl) N
(2-pyridiny) (CHINE | NS
-(CHz),-NH- \©\ (2-pyridinyl) 0
(2-pyridinyl) NH, ~(CHa),-NH- \©:°)
-(CHa),-NH- (2-pyridinyl)

(2-pyridinyl)




OCH2CH3 CH2 /|

CH2 ~ ~ /

1T v OCH3

R R4 R WG 030746
CINH2 CHz N CHz \

\' SCH2 \ NH2 /

\

N11 CHZ -0\ OH \
~ CH2 0 OCH3 WO 03/049746 PCT/ EPO2/ 14277

QO CH2 OH S\

I N>
-46 R4

HZ \ OCH2CH3 N CHz OCH2CH3 CHz / NHPCTNPOZZH277 CHz S N
SCHz \ >CHz / |

NOH OCHz ~ ~ CHz //
N\ OCH3 MN\\\ / OCH3 CI-lZ\lCI-lZI_\ES_\

R4

|~OH N \/
\' 0O~

-(CH,),-NH-
(2-pyridinyl)

; w)—l
o

w-h

~(CH,),-NH-
(2-pyridinyl)

O\/O

NH,

g’

o

NH,

o]
T

QU

OCH;

sfelolls/lsts I I/l

Sisie

OCH;

Qe

~
CHy

C

OCH,CHs

~
CHy

OCH,CH;

~
CH,

sle

NH,

SEE

Sd 4

&
g

NH,

Z

a
&

o

OH

w2

Rt

o)
&

slle

OH

@

sfee e 's ke ke ls' ks to Ie/ka kool

NS

w2

~
CH.

N

OCH;

CH

n

&I &

OCH;

Qe

N



CHz \ \

N CHZ OCH2CH3 CHz 1 OCH2CH3 / OCHz N\ 1S CHz / | > NH,) S
\ NCHz N\ N CHz \ / >-NHz N \ SCHz N\ CHz/ \' /] O-NH2 O \ NCHz N
N NWwWB23044746 ~NH2 CHz / S ON 4 OCHz / | / N \ PCHEPO2A427 S CHz \
cc O OCH2 N- N OCHz >" OCH2~ N \ pCH \N-CH3 SN- CHz / \
~-NH2 N WO 03/049746 PCT/ EPQ2/ 14277 75 47 - A RI A R CH2 ~~ | ~--NH2 CH2
O N\V/~-SNCH2 N\ \ I 11IH CH2 N é—

R’ R! R* R'

“cH, _@ \@\ g —\ \@
OCH,CHs N
NH
O o | 0 o
N s cml \©\
CH2© \@ " = NH,
) |0 0> | QL
OH
~ O OH
CHZ@ CH. / \
- S
malhss, 3 O
N N= OCHs
\ N\ OCH
CH2© \©Es> e \©/ 3
=
CHZ@ \G[Nf> S/ \Q
N N= OCH,CHs
cm@ \G[O\> ol N\ OCH,CH;
S N=
\CHZO \©:/>_NH2 5
N i\
O R G oo 5
7/ N\
S CH
\CHO U NH 0
2 7 () |0
=
- N
O T wl )|
=
w0 0 N
N
CH2 \@) “CBy 7 N\ \©:\>
: : N= S
w0 | Ch : o
2 0 el 5|
\CHO O N N
2 0> \CHz 7 N\ \©iN\>
N= 0
et N\ -CHs
CH; - A0 g
" = e \©i/>—NH2‘
N= N




H2 N\ INH2 CH2 NO Table BO EID~, OO\ | 0/ NNRAONSNI | S H
OH Ra Ra R -NHCOCH3 1 ANC o~ CH3 CH3 - NH COO C2H5 N~cH cH
- NH CO- CHRONB@HBY® 3 0 N~ - NH (CH2) 2- N(CH3) 2 - N- L-/ NH-

NNHH-NH(CH2)2-NH(CH3) H ~J 0 NGv -NNCH3 -N
0 N -NH (CH2)2-N(CH3)2 O H - N-11-/ /C%7NHNCHS H \
N- CH3 - NN—CH3—CH3 - N(CCHR) - COCH3 H3 QHCOCH O3 -N~-~3 -H-N
CH H No O REH - NH CORMH2- N(CHB) 2 N|N- N dHgt o ~- C

H ~

CHz‘@ \@ \>—NH2 \CHz
wl D
D | T

gI
E
N
o

o
2
.
z
5

%é

Z.. .0
27

I /
o0 ;

oz

277N
(~

o\/

Table B
o Ra
|
N
O
R, R, R,
-NH-CO-CH; o | O*r‘ CHSCH
“NH-COO-C,H; _H‘ﬂ_/ | PN :
“NH-CO-CH,-N(CHs), o N J
“NH-(CH,),-N(CH), AN -NH-(CH,);-N(CH),
o /\ H -NH-(CH,),-NH(CHs)
N NH
_HJ_/ _/ 0 N/—
VAN —N N—CH
-NH-CH,-COOCH; H o
o) NCI -NH-(CHy)>-N(CHs), o)
AL o (\u Mo
O
N /T \
__N_J.I_../ —N/\/\TI\J—CH —N N—CH
H C/KO c >_/
“N(CH3)-COCH; . 0
H.C CH
o / \ 3 \( . /\—I 3
N 0 —_ —_
_HJJ_/ \__/ —N~y N ’g,’ CH,
“NH-CO-CH,-N(CHj), y N
0 e AL
O 0]
_NJI_/NG e,
H




WD 03/ 049746 PCT/ EP02/ 14277 -48- Table CO LID' OO\ | O/ N- Ro 0 N N |
S H11 0 OHRa Ra R -(CH2)2-NH(2-pyridinyl) -NHCOCH Table DOO 0 O
NRa O OWOD3M9746 O HO OH5 Ra R Ra -NH CO CH3 0 N- PCTAMOMAHE

- NH

COO- C2H5 -N / H -NH-COCHZ-N(CHB)24%0-NH-(CH2)2-N(CHB)2 “N.~/N- ON
,CH3 OH-NMJ -H/N\_/ NH-NH(CH2) 2 R(CH3)2 - NH CH2-COOCH3 -N 1o N _9%H
NCH O3 OHONQ-N L-/ -N'iNCH3 CHS HC/~ 0 CHS NWCH3 ON3 0
“N_JL /~Hyl36 OCH3 Hy N CH3 -N(CH3)-000H3 -~\N) O-)-O--\ CH3 0 NOH
NH (CH2) 2-CH -N/ -N,,", ,-No CH3 CH3 -Noml\iN-

Y

S

Rb

!
OH Ra

O
o}
@]
o
Iz
w
O=—/—0
=

R, Rp
-(CHy),-NH-(2-pyridinyl) | -NH-CO-CHj

Table D

o} o] N Ra
(o] 0 \\(
R E; ]
OH

5 s

o=2D=

Ra Ra ‘ Ra
~-NH-CO-CHj; 0 { y
i N —nN N—CH,
-NH—COO-Csz ] _ﬁ é
-NH-CO-CH,-N(CHj3), o o) °
-NH-(CH>),-N(CHs), —nL NG XN/ CH,
O N WM " _N\/l
_H_ﬂ_/ \N -NH-(CH;),-N(CHj3), /\
o\ —N_ N—CH,
-NH-CH,-COOCH; __N_H_/ \ / O>
0
N
N I NN GH,
H e by - —.HNILI—CH3
o X 1
o H,C o
—_ J.I___/ : H,C © i
y Y e
. ™N
-N(CH3)-COCH; N M W
)
o % _H . NH-(CH.,) ,-OH
—-—ﬁ-—“—’ \_/ ~ CI;Hs
' CH, _N\/\/N/\j
-“NH-CO-CH,-N(CHz), ° CH, CH,
0 N N2 — O
LA | e |
NH-(CH,);-N(CH;), -NH-CHj
(0]
_N“ N<:| “NH-(CHy),-NH(CHs)
H




-NH-COCH2-N(CH3)2 HCH3 CH3 0 - \ VK, CH-Nu-/ NGI N CH3 HV
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PCT/ EPO2/WO23/84974619- Table E OO OO NRb ONS N1 HI @ecraHRa27Ra Rb
-(CH2) 2-NH-(2- -NH-CO-CH3  pyridinyl) 5 Cbviously, nunerous nodifications
and variations of the present mventnog are possible in the light of the
above teachings. It is therefore to be understood that wwthin the scope of
t he appended clains, the invention may be practiced otherw se than as

speci fi caltgpigescri bed herein. 10 WO 03/ 049746 PCT/ EPO2/ 14277 -50- d ains
1. Conbination conprising (al.an HV protease inhibitor of formula (1) or a
pharmaceutical |y acceptable or ester thereof and (b) an inhibitor of 5
cytochronme R Cg)rot aseNlnmbbltor of formula (1) has the
formula O 2~ / OyR4 O (1) wherein, Lis
C(:O)- -0 -~ eyli yl - C(=0) - -NR'OaIkanedlyI 10
C(=0) -, -C=S, - N-©8(=02, -NRL-S(=0)2 whereby either the O(=0)
group "or the S(=0)2 group @4 a&a ached to the NRLO noiety; wherein RIO is
hydr ogen, al kyl, al kenyl, aral kyl, cycloal kyl, cycl oal kyl al kyl, aryl,

Het', Het aiki, Het 2ot HthaIkI,
Ry ~ Ry
-(CHa),-NH-(2- -NH-CO-CH;
pyridinyl)

Obviously, numerous modifications and variations of the present invention are possible
in the light of the above teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced otherwise than as
specifically described herein.

10



R is hydrogen, alkyl, alkenyl, alkynyl, alkanediyl, alkylcarbonyl,

al kyl oxy, al kyl oxyal kyl, al kyl oxycarbonyl, al kanoyl, cycl oal kyl,

cycl oal kywealokph974d5 cycl oal kyl carbonyl, cycl oal kyl al kanoyIPCT/EP02/14277

cycl oal kyl al koxycar bonyl, aryl, aral kyl, arylalkenyl, arylcarbonyl,

aryl oxycar bonyl, aral koxycarbonyl, aryl oxyal kyl, hal oal kyl, hydroxyal kyl,
ar al kanoyl , aroyl, aryloxycarbonylalkﬁmf aryl oxyal | canoyl, Hetl,
Het' al kyl e ilgls! oxy, Hetloxyal kyl, Hetlaryl, Hetlaralkyl, Hetlcycloalkyl,
Het | car bo Het | al koxycar bonyl , Fbtloxycarbonyl Het | al kanoyl ,
Fbtlaralkanoyl 20 Fbtlaryloxyalk Het | ary oxycarbonyl
1ara|Icox&caCbahyMﬂOHQPM@ﬂ@Wg(@P@¥§V1“H@@¥G%-m“P@P@@PR?P(LFﬁﬁQoxyaIkyI

Het 2ar al kyl , ,iHebacse] 9y kade tabi%tsé’l@wéster th&ta&c@ffdt(@ y inhttedoReKy car bonyl
Het 2al kanoyl, Het 2al koxycar B

Hot 2ary| oxycarBeHgIE Mt DRy he N a%qagh@g"ﬁéj’q of foly Z@S,Pk@,ﬁycaf bonyl ,

am noal kanoyfornm@m noal kyl , optionally substitut ed by one or nore 25
substituents independently selected fromthe group conprising al kyl,
aral kyl, aryl, Het', Het?2, | oal kyl , mal kyl oxycar bonyl, carboxyl,

am nocar bonyl, nono- or di{al kyl)am noclar bonyl, m nosul f onyl ,
al kyl S(=Ot, hydroxy, cy , @eﬁﬂ/gﬁ/ﬁb igpal 'y nmono- or

di substituted wherein the stituent s! arel i ndeQelmdent ly selected fromthe
group conprising allkyl, aryl, aral kyR?* arQHox¥" @ryl anino, arylthio, 30
aryl oxyal kyl, aryl am noal kyl, ar aﬂlkoxy, aI kyl t hi o, al koxy, aryl oxyal koxy,

aryl am noal koxy aral kyl am no, aryl oxyal kyl am no, aryl am noal kyl am no,
aryl t hi oamkeseym. aryl t hi oal kyl ami no, aral kyl thi o, aryl oxyal kyl t hi o,

gr )é: gg} Eoi@glg?(dé@@)o,_(ﬁcyi@ﬁl 2 ' RyiE)- 0,0QAH@IeélmaFJQ;OpymR)lalaK@hedwl- ani o,
Hgt af Qy?/anpﬁoé) Hé(tHZeétl §9‘I g n(3 V@ZOS% %%t)b@il}eébgfﬁ%iggbm)l% t hi o,
geot2 ﬁtR gle ggf il $(zOhhiroup ketr@aliddytd thu R %mmgxyvhawm nszbydyc;)ge@Ra?lMgkylsm
NRTRS, | N %ﬁ%@ﬁﬁﬂzﬁgy@ %ﬁlﬁ%@@ aféd?‘@@ég SR @385( RS

C(O) N(OH) R8 js InYcBp drOpla IR, 5 N(OH) () R,

NR7CO2R8, Ng; Chdy R IR Galky RIRYC( O) SR8,

N O NR?@(% é-%(,}’ R7 NR7S02R8,
O e A o o b Lt g ooz

from1l or 2a:r kerBS @@I&a&nﬂr @ryﬁﬁ@barbmdﬁpﬁahtenydaybomblaesdmgdﬂdyi om t he group
conprisin

al rkne)nyl : E? kyi/élry)c}foxyg ﬁi l?@(ang}' Oﬁlatk&g a&‘g@ car%lo nyl ,

al kyl car bon3H Elet byl ket Nthﬁtyd&yalkthH@ arcgll HBﬂ(@ﬁWhﬁbbﬁXﬂloaU@;ﬂcl oal kyl -

ar 1 oy car ﬁ%ir%?%%"kwmﬁ?%egiéa%%pﬁﬁ °§§i@t‘%§§?q5§§*\ Eél e aralanoyl
Het o) car baksflarylpgya yHétrEH Ycaquqé@ gt Iaé%{hwcarb%ﬂ? %rﬁlaﬁly P ’

Het ' al koxycardry! Heflkvatkdsyparnamttaralkyl, Het’cycloalkyl, Het®aryl,
Het’carbonyl, Het’oxycarbonyl, Het Zalkanoyl, Het*alkoxycarbonyl, Het *aralkanoyl,
Het’aralkoxycarbonyl, Het’aryloxycarbonyl, Hetaroyl, Het’aryloxyalkyl,
aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by one or more

25 substituents independently selected from the group éomprising alkyl, aralkyl, aryl,
Het!, Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=O);, hydroxy, cyano, halogen or
amino optionally mono- or disubstituted wherein the substituents are independently
selected from the group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio,

30 aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy,
arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkylamino,
arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio,
arylaminoalkylthio, arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het
Het?, Het! alkyl, Het*alkyl, Het'amino, Het’amino, Het'alkylamino, Het Zalkylamino,




15 Het' ar al kanoyl , Het 2ar al kanoyl, Hetl aral koxycar bonyl ,

Het 2ar al koxycar bonyl, Het'aryl oxycarbonyl, Het2aryl oxycarbonyl, Het'al oyl,
Het 2ar oylwoagohoaé kyl , aryl oxyal kyl, Hetl aryl oxyal | cyl, PFerZaoyiaxyal kyl ,
hydr oxyal kyl , ami nocarbonyl, am noal kanoyl, and mono- and disubstituted
am nocar bonyl and nono- and disubstituted am noal kanoyl radicals wherein
the substituents are i ndependent ly 20 3del ected fromthe group conpri sing

al kyl, arylg ?cjﬁh%ip‘lthlo Cﬁfa ﬂﬂi& ’Hé{% alyaald, eet'akyihd Heﬁ@:&;emdrsrk
K a

e | R S @&QR%ﬁ%. (e, S Ll E’ems

ale ong r\MI tngRéRS N(omaérc@)a?nc g;hu@aﬂ ED)BRE G(ODNRHR*H G(Smﬁa Het', Het2,
cycl oal>/kyl af @)&&8% @gf@%ﬁét F@ é)mﬁy‘#@ﬁf é‘&(‘)%@*@?ﬂ > R‘|(7onal |y
subst i§ ut edNYOHICSHR’, N(R%lébﬁg,smﬁﬁf(ﬂ) andi DR CEONR R ﬁ‘éﬂgégslcgé ,E cc):'r_|n2; hEG
group corrpr "8@% ) 7 %gg%gmg@p Ilgg@ ?\111 p
NR?C( S) R8 NREI?(&);E;?(H)@ @Rﬁ%@ﬁ C%r@iel nR5is a
radi cal 30 %ﬁéx%ﬁ%t%%ﬁ'irﬁ@%e&@@l;&%@%nﬁpm RS| Ry R %%ﬁcl@ﬁﬁe@énﬁb‘ﬂﬂy wher ei n:

pis an integer fromO ; R6 IS ryl, or Het2 in

which at le QCtQﬁv@OIﬁﬁmé‘@éﬁ CSWBﬁ‘FmggB%VfﬁhﬁﬁVlyaggB@?ﬁu{ed wi th one or

Lmlr e spibs !RPE eh mﬁgememj Mk enpleataﬂaynmlkﬂdmeyogrb@upl enliprisi ng a

al ogen, : r e sane

rreanlgng as fq{g?ny ﬂ%ﬂb%y vere T‘%ky&:fﬂ?onthgc?lgglg laﬁg ‘%a‘% Q]k?

car boxyl , asikaowyardicmplyl, aratiemoyh aragi, (aaylmc)arboam ﬁt)d@?ff}{ﬁ aibphylalkyk| oaI kyl,

cycl oal kyl al kyl 1 |

it 20ycl val ByjoopRtg I b iEh, fﬁét*‘fﬁ ey E@gg"i&“’°nyﬁ%?§?mn Yoyt

al kyl oxyal ket alﬂ;amwéﬂﬁsat akmowyﬁqﬁ aﬂ@ﬁm ;ﬁﬁ%ﬁ% ¥ aral kyl ,

ambnfil% k%" dHafl?%@a%{ﬂoﬂ%%@u&%?Eita@tgéra&azycarb&@ a{df’;akauc@@bmnamd Y

substituted_ w one” or e ,subst i e rom

conpri si ng Bel prylqggearbo mgo ‘?ngﬁ‘E @P@x@d %’3 Vceiogﬁﬁ#l boxyl ,

am nocar bonﬁy,loxyan@i Ht aﬂyl()ﬁjrdﬂyjrl) Hauzznsa]«)ayeﬁkwiyhydramyaikjjelualflmlns;ﬁlrbOIGZI1 kyI S(=0t,

hydr oxy, cyan 0 1y MeTe)

dIySUbS%/I tu%/@]ﬁ“ ?%i’%m{%lgh%tr}%‘dt(ﬂ%ﬁe ts(?aare ?%dngp%{dﬁﬁowggﬁeoi ed from

the group cdispbstiutag anmidamanoﬂrryﬂwalammm the@ybstﬁ%ﬁrﬁwe ipdppensieniky | al kyl,

Hetl, Hhlet 2, S?te@frgl}ﬂ th@gfbe?%?@se g alky®-ar Eﬂaﬂ{y@tdy@%aﬂ@'}@&dbﬂgylh&yﬁl aim1,
C

hi b f
ohar MBeeUt r%rsdclaféf}p%ﬂ@ Lt oot ok PR oo | nni i tor

phar maceut i
of cyt ochr oRgeR45 6hi® amanallanoRicadichica tisybsitwtedtsatdl sabstith¢ntoaloeg wih theer eof

cCoR oL n?tro-gelll a%o;n 90 %%%ﬁe@l are attached form a Het', Het* , Het'aryl or Het’aryl
radical,;

25  R®isalkyl, aryl, cycloalkyl, cycloalkylalkyl, Het', Het?, Hetlaryl, Het?aryl, or aralkyl
optionaﬂy substituted with one or more substituent independently selected from the
group comprising alkyl, halo, nitro, cyano, CF3, -OR’, and —SR’, (CHz)pR(’, OR’,
SR”. CN, N3, C(O)R7, C(S)R7, CO,R”, C(0)SR”, NR'R?, NR'C(O)R®, NR'C(S)R®,
NR’CO,RE, C(O)NR'R, C(S)NR'R®, and NR'C(O)SR?, wherein R is a radical

30 selected from the group comprising hydrogen and alkyl, wherein: p is an integer
from 0 to 5; R® is cycloalkyl, Het', aryl, or Het” in which at least one hydrogen atom
is optionally substituted with one or more substituents independently selected from
the group comprising a halogen, OH, OCHj, NHa, NO,, SH, and CN, wherein R’
and R® have the same meaning as that defined above;

35  R*is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)-
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het', Het?, Het'alkyl, Het’alkyl,
Het!cycloalkyl, Het*cycloalkyl, Het'aryl, Hetaryl, alkylthioalkyl, alkenyl, alkynyl,
alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or



R2 OHR4 O (2) wherein, R is hydrogen, alkyl, alkenyl, alkynyl,

al kanedi yl, al kyl carbonyl, al kyl oxy, al kyl oxy- al kyl, al kyl oxycarbonyl,

al kanoyl ,woyslehkyl , cycl oal kyl al kyl , cycl oal kyl car bonyl PCTEEP02/14277

cycl oal kyl al kanoyl , cycl oal kyl al koxycar bonyl, aryl, aral kyl, aryl al kenyl,
aryl - carbonyl, aryl oxycarbonyl, aral koxycarbonyl, aryl oxyal kyl, hal oal kyl,
hydr oxyal kyl , aral kanoyl, aroyl, aryr%&ycarbonylalkyl, aryl oxyal kanoyl ,

Het', Het' a}aﬂ&?’,'optibf?ﬁtllé"%ﬁﬁstimﬂéﬁt\xhﬂmldﬂﬂore Sdstifeils inddpbhddnaly kylected
Het | cycl oal | cyl’, "Het | Car bonyl, _Het' al koxy- carbonyl, t ' oxycar bonyl,
Het ' al kanoylf‘f,OHHélmHFS&}&ﬁﬁbﬁgf°H§H%§F°§/‘?Maﬂ pxycapopgl © rbﬂ%lxycar bonyl , Het
agr <'Zi| kOmeihﬁﬁxﬁHebégxboh?lt, hll@ﬁl@?/br, ditﬂgﬂ)aml' cAEhovyl, la:l&ﬁxﬁﬂh]lfm)m; alk8(=20).y al klyl :
t 2ar al ky t 2cycl oal. . Het2aryl , Het 2 carhon Het. A onyl ,
FthaIkanoypyd¥%Y?%?ﬁ%i?% F%@:E@?giéyfgpg?%@H%@ﬁynﬁ%??%ﬁ%%@%§§§%fbonyl,
Het 2ar §1 oxy ediehsimthe, subkit@antoart inddpe@iEnily solgaedkirbm thergroopaobprying
am noal kano ' i i tiu 1 7
substi t uent éhﬁyhég‘éwe%%ﬁésj‘ﬂ%@?é?g@% éelgyl? }}&2%1%(3%%?6%% co%ﬁds};{gr%ga(ﬂgll'kyl ,
aral kyl, aryl, Het', Het2, cycloalkyl, allyloxycarbonyl, carboxyl,
am nocar b@ny|Gomtomasiona@ccailingitd claimdpioroprasingmiay b HIVaprpisasainhibior o

al kyl (=0 t, : j ' LOMBILY aftP or
di substi t ut eémvﬁgggz?jr?r% g%aggﬁ%% %%%E)ga?leg,éiaggggitndw‘;%ﬁ se eg{led fromthe

gr oup 10conpr ithibigeraf criprhroge s ofraaphaypaceyfisally agcenty AFestes fiargati o,
aryl oxyal kyl, 30 aryl am noal kyl, aral koxy, al kylthio, alkoxy,
aryl oxyal koxy, aryl am noal ko ar @} kylggm no, aryl oxyal kyl am no,

aryl am noal kyl am no, arylthi/al koxy,|| arylthioal k9l am no, aral kylthio,

aryl oxyal kyl t hi o, aryl am‘poa [ a—%mﬁ{ﬁi Yt hio, alkylan no,

cycl oal kyl, cycl oal kyl al ky_, /Het", Hetlﬁ, t'a ,  Het2al kyl, Het'am no,
Het 2ami no, Het'al kyl ami no, Het 2al | cyl ak# noQHHe®R4t@i o, WD 03/ 049746

PCT/ EP02/ 14277 -53 Het 2t hi o, Hetl a(®ylthio, Het2al kylthio, Hetloxy and

Het 2oxy, ereint is an integer between 1 and 2; R2 is hydrogen or alkyl;

R3 is al kle,?r%lel , cycloal kyl, cycl oal kyl al | c%/ﬁld, or aralkyl radical; 5 R4
i s hydr ogédh, is Aydregéne lkvhralienyl, alkyaylabkpiedivdraldeabpayalkylpnalkgexy-

o (7101} Sty b oo
sgl ectléd ?‘/r &NFILOH]@Y&&@E}BW@ BYFﬁ?ar(igYIﬁ]g‘oéYcﬁntt’,onylHé@" ’,ar‘ag}l? ?xryiag@@g/;a@lr : g

al kyl oxycar hambnyl, e8ldgxsibongriratioaytobyiy], angaoyallofl, haloalkyl, hydroxyalkyl,

G (b ) o 0es o, ATLOSI OB, AL XLk Sty gy ol oo
i ndependent | et axghlisgl, Eidt Brydrletiraalisylo Hiot' exshondligi Me cartapyl, Hetyalkoxsr al ky! |
cycloal I cyl ’ca%?lkff?ﬁe{‘%k%akﬁ}ﬁyl, Het'alkanoyl, Het'aralkanoyl, Het'aryloxyalkyl,

20 Het'aryloxycarbonyl, Het'aralkoxycarbonyl, Het'aroyl, Het?, Het?oxy, Het*alkyl;
Het’oxyalkyl, Het?aralkyl, Het’cycloalkyl, Hetaryl, Het*carbonyl, Het?oxycarbonyl,
Het%alkanoyl, Het*alkoxycarbonyl, Hetaralkanoyl, Het*aralkoxycarbonyl,
Het’aryloxycarbonyl, Het?aroyl, Het*aryloxyalkyl, aminocarbonyl, aminoalkanoyl,
aminoalkyl, optionally substituted by one or more substituents independently

25 selected from the group comprising alkyl, aralkyl, aryl, Het', Het?, cycloalkyl,
alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)aminocarbonyl,
aminosulfonyl, alkylS(=O),, hydroxy, cyano, halogen or amino optionally mono- or
disubstituted wherein the substituents are independently selected from the group
comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxyalkyl,

30 arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy,
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy,
arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio,
arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het!, Het?, Hetalkyl,
Het?alkyl, Het'amino, Het?amino, Het'alkylamino, Het*alkylamino, Het'thio,




Het', Het2, Het'al kyl and Het2al kyl. 3. Conbination according to claim1 or
2, conprising (a) an H'V protease inhibitor 15 of formula (3) or a

phar macewpDa®alkyr4@ccept abl e salt or ester thereof and (b) pam/EPombhi2iit or of
cytochrome P450, 0 O Ol "J~0 ONNSRL (3) ROHRAO wherein, Rl is
cycl oal kyl, cycl oal kyl al kyl , cycloalkylgarbonyl cycl oal kyl al kanoyl ,

cycl oal kyl - 20, al koxycar bonyl aryl |5 Ilcyl, arylallcenyl, arylcarbonyl,

aryl oxycar boAgithio, éﬁebalky&lyloaﬂbiﬁﬂkylth1a,rﬂétmaahay{e,t o&?\lwﬁérg]yll s ngﬁ%&/al kyl ,
aral | canoyl be%@éﬂbandai yI oxycar bonyl al kyI aryl oxyal | canoyl ,

Het ' al kyl , _Hetl oxy, Het' oxyal kyl, Het' aryI Het ' aral kyl, Het' cycl oal kyl ,
Het ' car bor@llShF‘@Og%Wb%Uyﬂar bonyl, Het'oxycarbonyl, Het' al kanoyl ,

Het ' ar al kar® il alkytied r?rlaéydl&imﬂ 53)@10&1@%11@%% %ﬁ?ggﬂgc%bonyl

Het I k | kyl ; Het2 | kyl ,

Fthgiglky Cﬁ%@?&%&ﬁ@%ﬁ@@ﬁaﬁﬁﬁvb5%@PXYr@pg@amb@nyunoneznamyﬁaigé%3| d

Het 2al kanoyla,mmbmlﬂmbzl codlypaiayhakehyl, bt rﬁléﬂ%ﬁr&%imaﬁﬂ@& fﬂt 1qar bonyl
y

Het 2ar yl ox r ar Ik otlona su stltuted
by oneyor ?lmcdr%e sﬁgzlr?s btls;%gr‘}lfﬂ% u?gr?agl_“geﬁﬁgﬁ%ﬁ? P%‘Zt %&OEIPW@H@

conpri sing aﬁ{%ylHet aexsloalkyl, @Ikylbxym}bdn,yl Hatbzxyl?:@mﬁmm% 1ctﬂon0 or
N i T o b L S q&ape,é@ 255 o8 no
opt i oﬂél |y 2HIRQoPinally sienst Pt disuhstified themlhbe siubistituiehiy e ﬁldep@denﬂ

i ndependent Isylested otretle kf i do &, 1€ al kyl
aryl oxy, ar)ﬁ ? Ha&%ﬁfh H%HS (ixyal kﬁppamq?%fég% %&%?]@%@ 4277
-54 aryl am noaf )‘7 oai’@H%Iaith hi o, all coxy, aryl oxyal koxy,

aryl am noal koxy, aral kyl am no, aryl oxyal kyI arri no aryl am noal kyl am no,

ar yl t hi oaBkoxX3ombisatiph tbécadink\td i q, or@! bk ) aﬁwgéb%%yﬁl%ﬁt&

aryla noal k i oal l hi o, k | am no

cycl oa kyl al éﬁdﬁn&eat(s? Oi%?%r%?lﬁéf‘ PcceBta tSQIéPRWtef th@te%aﬁ ) alHet 2ani no,
Het ' alkylanlﬁﬁuIH@pﬁqﬂkyuanwdbm,kbt thlo Het 2t hi o, Het' al kyl t hi o,

Het 2al kyl t hi o, Het'oxy and Het 2oxy, wherein is an integer between 1 and
2. R4 is alkyl, optionally substituted wtf e Or nore substituent

i ndependently sel ected frongt he group co ‘@ ng aryl, Het', Het?2,
cycl oal kyl, and ami no optio nofo- 10 or>di substituted wherein the

substituents are indepen ly kel e)ﬂt\ed fromthe %r oup conprising alkyl,
aryl, Het', Het?2. O ITI N—S—RI
I
3) H OH pr4O
wherein,
1.
R is cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl, cycloglkylalkanoyl, cycloalkyl-
20 alkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl, aryloxycarbonyl,

aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl, aroyl,
aryloxycarbonylalkyl, aryloxyalkanoyl, Het! , Het! alkyl, Het'oxy, Het! oxyalkyl,
Het'aryl, Het' aralkyl, Het! cycloalkyl, Het' carbonyl, Het! alkoxycarbonyl,
Het'oxycarbonyl, Het" alkanoyl, Het'aralkanoyl, Het! aryloxyalkyl, Het'aryloxy— -
25 carbonyl, Het! aralkoxycarbonyl, Het' aroyl, Het?, Het? oxy, Het? alkyl; Het’oxyalkyl,
Het*aralkyl, Het® cycloalkyl, Het*aryl, Hetcarbonyl, Het? oxycarbonyl, Het?alkanoyl
Het? alkoxycarbonyl, Het? aralkanoyl, Het? aralkoxycarbonyl Het’ aryloxycarbonyl,
Het?aroyl, Het? aryloxyalkyl, optionally substituted by one or more substituents
independently selected from the group comprising alkyl, aralkyl, aryl, Het', Het?,
30 cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)amino-
carbonyl, aminosulfonyl, alkylS(=0), hydroxy, cyano, halogen or amino optionally
mono- or disubstituted wherein the substituents are independently selected from the
group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxyalkyl,

>



4. Conbi nation according to any one of clains 1 to 3, conprising (a) an HV
protease inhibitor as depicted in Table A or Table B or Table C or Table D
or 15 Tabwe oBoen74@ pharnaceutically acceptable salt or estrer/mPhri£0f and
(b) an inhibitor of cytochrone P450. 5. Conbination according to any one
of claims 1 to 4, conprising (a) an H §4 protease inhibitor of fornula (4)
or a pharmaceutically acceptable salt ester 20 thereof and (b) an

i nhi bi tor of agltdedalloierdiedy, sligithio) alkogy coMpRylichxsf afydiMbakokyt) has the

formula 0 Oy, ion accordlngto
any of cl ai s ﬂ?y %"S%eée. 5 sal g QIP{E%BP%&%IWIMC%”B% YP450 i s
sel ected fr ¥ hl@@ikﬁl\%mno restlodibin aoylexyaticylihia, dryimnmnﬂllkyﬁlﬁopergarmt tin. 7. A

conbi nat | on 4 paCahhib A ﬁyﬁ?mﬂ”’%‘)&ﬁ%ﬂﬁ%ﬁg rsobi ng o
any of %cl ai nge thlﬁa I% I%Hﬁar %@‘n(’ taﬁkﬂamws H@é&lﬁlamnmlﬂbatﬁbuo of formul a
(4) or a ph&ﬂe‘tﬁhmﬂeﬂﬂk&%@ﬁHﬁhﬂl@ﬁﬁﬁo Sadttox9Tan8 $Hcfox NG LAE 13h 1{1@6%1\7@

ritonavir %% utically acceptable salt or €ster thereo
03/ 049746 P / -55 9. Pharmaceutical conposition conprising a
t her apeut i%' laﬁﬁwhtOpmnaélycsuhmtmad wath omaﬂ@m@‘b @lgastlmeﬁtnjyld@gena&ﬁ[y@b@tgdo 8 and

a pharmaceut pl.e 1 duct containing (a) a
phar mggeut i cfgcﬁﬁlct:}%)e\r/rp 0I %7%?? IPéth—fgtt Clo ’t aﬁ‘?fﬂﬁ Qptigally mqpoy
pr ot ggée i nW@f%?tltﬁtF W@P?%n Hhe(suhstitagends é@rb)m@pghknﬂﬁsdmwctﬁbm thegpapi ti on

conpri si ng aohdpeisiapaliyl, arAMeA HeP. an i nhibitor of cytochrome P450, as a
combi ned preparation for sinultaneous, separate or sequential use in HV

t her apy. 10 ]Cl A combi natj on according to any of clains 1 to 8 for use as
a medi caméht .Copbingliog ageording ey, ane eic ehclaigesol @13 gomprising (Hfand® s 1 to 8 in

t he manuf act preent uanbm@s dapiert ih Tublel8t T BREISH] (?gr PLpIEPRAL I ng
retrovirus infectionin a manmal .

i nfectkon or ssoci a

13. Ugg of aT%(\%%bl nat f Chaee, &J‘F% ynﬁccf’Bta]té]ﬁ?a]éPr gstegjthereaf angd (B) aminhipitor

manuf act ur e of ceochredie®awent for treating or conbating infection or disease
associated wth

5. Combination according to any one of claims 1 to 4, comprising (a) an HIV
protease inhibitor of formula (4) or a pharmaceutically acceptable salt or ester

20 thereof and (b) an inhibitor of cytochrome Paso wherein the compound of formula
(4) has the formula

NH,

CH;

6. Combination according to any of claims 1 to 5, wherein said inhibitor of

cytochrome Pusg is selected from ritonavir, ketoconazole, cimetidine and
25 bergamottin.

7. A combination according to any of claims 1 to 6, characterized by a combination
index of about 0.8 or lower.

30 8. Combination according to any of claims 1 to 7, comprising (a) an HIV protease
inhibitor of formula (4) or a pharmaceutically acceptable salt or ester thereof and
(b) ritonavir or a pharmaceutically acceptable salt or ester thereof.



retrovirus infection in a mammal. 20 14. Use of a conbination according to
any of clains 1 to 8 in the manufacture of a mnedicanment for inhibiting a
prot ease WD oa/ou6 ovirus in a mammal infected with said PeTrEPO2/I4237 25 15.
Use of a conbination according to any of clains 1 to 8 in the manufacture
of a medicanent for inhibiting retrovisal replication. 16. Use according
to any of clains 12 to 15 wherein the Tetrovirus is a human
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al one;, 20. Use of a conbination according to claim 18, wherein the anount
of the cytochronme P450 inhibitor is sufficient for increasing at |east one
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14. Use of a combination according to any of claims 1 to 8 in the manufacture of a
medicament for inhibiting a protease of a retrovirus in a mammal infected with
said retrovirus.

25 15, Use of a combination according to any of claims 1 to 8 in the manufacture of a
medicament for inhibiting retroviral replication.

16. Use according to any of claims 12 to 15 wherein the retrovirus is a human
immunodeficiency virus (HIV).

30
17. Use according to any of claims 12 to 16, wherein the retrovirus is a multidrug-
resistant retrovirus.
18. Use of a combination according to any of claims 1 to 8 for improving the
35 pharmacokinetics of a compound of formula (I) relative to the pharmacokinetics

when a compound of formula (I) is administered alone, in the manufacture of a
medicament for the inhibition of viral proteases.



conmbi nation. 25 23. Method for treating H V infection and AIDS conpri sing
admnistering to a patient in need of such treatnment a conbi nation
accor di ngwoosamy4ef clains 1 to 8, conprising a therapeutrcaraiPhy1effective
anount of each conponent of said conbination.
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19. Use of a combination according to any of claims 1 to 8 in the manufacture of a
medicament for the treatment or prevention of HIV or HIV related conditions
comprising AIDS in a human, characterized in that said combination is useful for
improving the pharmacokinetic variables of a compound of formula (I) relative to

5 the pharmacokinetic variables when a compound of formula (T) is administered
alone.

20. Use of a combination according to claim 18, wherein the amount of the
cytochrome Pssg inhibitor is sufficient for increasing at least one of the
10 . pharmacokinetic variables selected from Cpyin, Cimax, AUC at 12 hours, relative to
the pharmacokinetic variables when a compound of formula (I) is administered
alone.

21. Use of a combination according to claim 18, wherein the amount of the
15 cytochrome P450 inhibitor is sufficient for increasing at least one of the
pharmacokinetic variables of a compound of formula (1) selected from Cpin, Craxs
Css,av, AUC at 12 hours, or AUC at 24 hours, relative to said at least one
pharmacokinetic variable when a compound of formula (I) is administered alone.

20  22. Method for improving the pharmacokinetics of an HIV protease inhibitor of
formula (1) comprising administering to an individual in need of such treatment a
therapeutically effective amount of a combination according to any of claims 1 to
8, comprising a therapeutically effective amount of each component of said

combination.
25

23. Method for treating HIV infection and AIDS comprising administering to a patient
in need of such treatment a combination according to any of claims 1 to §,
comprising a therapeutically effective amount of each component of said
combination.



