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CONTAI Nl NG A NON- NUCLEGCSI DE REVERSE TRANSCRI PTASE

wo did/B5FER (NNRTI) W TH AN | NHI Bl TOR OF CYTOCHRQVEP2003/014224

P450, SUCH AS PROTEASE | NHI BI TORS FI ELD OF THE

| NVENTI ON The present invention relates to _an inproved

G ok FERIETTON CRUTAIAINS i ORUER BOCTPE FjRss TRaiSCRIeTaSE

iﬁjﬁ BB HTE PReEREPONT BACKEKAGNY G2 tHE U AS PROTEASE
The conpound of the formula | is a

non- nucl eoside HI V-1 reverse transcriptase inhibitor.

Its chem cal nane is

5,11- Di hydro-11- et hyl - 5- et hyl - 8- { 2- { ( 1- oxi do- 4-

[ holi }-6H-di pyrido[3,2-b:2",3 -¢€]
Iﬁ#@ﬁ@?%%@ﬂ@“&md its chem cal structure is as
depicted below. O N NNNPM O The synthesis and

TiRerédent heem@mpelind t6bn improved Mettddlfof @ing e cofrpatuitest the
of HV infection is described in U S. Patent

fgrmaylg I athe trggtmeatiof BAY v infesépe has been little

under st andi ng of the netabolismin humans of the

§&?{%}1{@Uﬂb bﬁqﬁh@fﬁv‘ﬂwmwd of the impact which this

nmet abol i sm nmay have upon i1ts pharmacoki netics and, by
extension, its practical use as a pharnmaceutical .
ThenehiRpaid GNthe@R NI R00dEAkRBideCTMV=P20@8Yea a2 dtase inhibitor.

- 2- DESCRI PTl AT ILNVENTI_ON |t di d
e R B pouh T e g B2 g e ©
iddlink BbXygethyl BBHMipyrido[3,2-b:2’,3’-¢] [1,4]diazepin-6-one and its chemical

structure is as depicted below.
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The synthesis and use of the compound of the formula I for the treatment of HIV infection
is described in U.S. Patent 6,420,359.

Up until now, there has been little understanding of the metabolism in humans of the
compound of the formula I and of the impact which this metabolism may have upon its

pharmacokinetics and, by extension, its practical use as a pharmaceutical.
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met abol i sm by the cytochrones P450, especially the
CYP3A4 isoform The fact that the conpound of the
wo o484 i s so rapidly nmetabolized by cytochpOIEB2003/014224
P450 has, hitherto, 5 been unknown and this fact poses
a problemthat has, until now, not been appreciated:
Met abol i sm of the conpound of_4he formula | by
cytochromes P450 is so rapid as to render it
difficult to maintain therapeutically effective bl ood
DENERIPTEONI D TEENRPVRRTEONt he  fornula | . The
i nvention provides a solution to this newy recognized
problem It is has been 10 discovered that the
Iwamnwbmow@ﬁd ¢t ge eamepahebthedfonnule hés subjash ioasurprisingly rapid
t
néeﬁaboi El%snty?gér 5@9&%8111@?{3?%@ %Pﬁéélatllggﬂ%g@@4%§fgﬁﬁ 'THQ fa%{ that the
compblid efitheforMR3A4 so kipl@l&&ndﬁﬁﬁhzé@bjﬂ dytbhl‘&bmewl?eﬁl) has hitherto,
co-admnistered with an inhibitor of the cytochrones
bpnn-;lg}knggllgél@;i Ahpip §acé ROSES 1R Hg@l@l@rp that h@s,;pglp(hpow not been appreciated:

f f
NIRRT boq BHIGREAS Wit 09 L RKSI ISP, s apidas o render
itl diffichitttd emiméinttheapnrigatiy ¢ffectiot blootlyewels dftthe compound of the

cyt ochrones P450, especially inhibition of CYP3A4,
fagmat- t o reduce the metabolismof the conpound of the
formula | and to thereby substantially inprove the
ThE %\f@ﬁﬁ@r‘fbﬂﬁideQ 2 sBlutibR®o ﬁﬁé‘ﬁbw@ ‘i’e&fgﬁizea Eﬁfbléﬂﬂsﬁ 13%8 been
admnistered to attain therapéeutic effect.

discovated éhatths phamnagbkinedn ofithechmpiiwng of ttheeforrnule tmaynbe

Bt o X BB R or R s et SR PR Bnes Paso.

e&;ﬁ:oia‘l@ ah ﬁﬂﬁﬁ@&of@%ﬁl It hdsheb® Fdipd tﬁﬁnWhéﬁs&Sad‘Iﬁmmtered with an
adm nistering, to a human needing treatment for H V-1

inhilpigartaf dhe cmpha@mw%&r espseially anprhibitpr of GBS Ao thprapgutically
] j
gﬁ%ﬁﬁﬁqﬁiﬁ ?ely?‘)f &3 co}ﬂl %ﬁﬁ gitr tﬁglécgr&?ﬁ% mtag %a%ﬂ& bte agﬁe%
Ihtiibitibh o fheQﬂ‘nzylh&tufl ydtﬁ'(itb ro(ﬁ pieesc YR BomEsRHESO; edpleMathﬂ inhibition of
i_nhi bitor of CYP3A4, which is sufficient to
CY Ry, iserarpt foyreqiyci the mefabelivn 2§ Higtorpaund of iy fepmua] gkto thereby

4 sﬁlystt%n ﬁfl? F}Eﬁﬁro'% i pl‘%?rﬁ?zﬁiéﬂek%s &Ytﬁagﬁgu(% H ﬁna& Es§ Hﬁ tel@’adnnmstered

e anount conpoun ornru
t@atdin tletapeetdc effiert adzher bladd jevels faesc:llso/ebtafﬁhér apeut [ c
effect is deenmed to be attained vvhen t here is a
edu tion in the rate. of v

T dbe b PP e SR B3Pt eod Pt BF Gpmbound of the formula 1
ih fHertRARhHA ohmvru f?n'f&@@n' &Y f¢ Brodfiest Adectc IPRLMEd bmbhses co-

formula I, which rises co-adnnistering, to a
afopindsterag dcp n@uman nee ing treatment for HIV-1 infection, an amount of the
compound of the formula I or a pharmaceutically acceptable salt thereof, and an amount of
at least one pharmaceutically acceptable inhibitor of the cytochromes P450, especially an
inhibitor of CYP3A4, which is sufficient to significantly inhibit the enzymatic activity of
the cytochromes P450, especially CYP3 A4, and to thereby render the amount of the
compound of the formula I administered therapeutically effective. Therapeutic effect is

deemed to be attained when there is a reduction in the rate of viral replication.

The present invention also provides a method for increasing human blood levels of the

compound of the formula I, which comprises co-administering, to a human needing
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WD 2004/ 054586 PCT/ EP2003/ 014224 -3 treatnment for
H V-1 infection, an anount of the conpound of the
wo cooniob88¢ or a pharmaceutically accept abl e SBECT/EP2003/014224
t hereof, and an anount of at |east one
pharmaceutically acceptable inhibitor of the
cytochromes P450, especially ag_inhibitor of CYP3Ad,
which is sufficient to significantly inhibit the
enzymatic activity of the cytochrones P450, 5
tRARGIH #br MIVEYRRRAtior, An laRRLALYS the BbBpburfdrdfdnd RiARRI I G
and boost and ext end exposure to the conpound of the
phermagentidally@eeepéahie sall therelnd andweamoont gfrapldasteanethermaseutically

ST ETRARY DT AR R R ey, e

sufffié ikd Sighifie aRBAIMARGCKE BRAyinedic Lfivity6f the BPRYRGnRE PUbE,
formula | . 10 I'n addition the invention provides the
egpesiadly QY Banhi tadkerehy abitdedrag mesabohiamand bepwaad gxignd exposure to

ereinafter. £ 0 manuf acture of a nedi canent for
tﬁehé?%%%qnggOftt%ee{Oﬁ%l{r}r%r{ bl ood I evels of the conpound of

the formula I . Furthernore, the invention provides a
Condjueatly die iatemiohlpesdpesthe asd bfya @nfildndtionesalemuibed hkreinbefore
t he conpound of the fornmula | or a pharmaceutically L.
ag¢ 3@&%% fardhe mapdfpeiyre ofimedicamentder tmpgoyng the pharmacokinetics

Jf@l@@nﬁﬁun&fo tReroryut@ghr ones P450, which is effective
to I mprove tlge phar macoki neti cs of the conpound of the

formula |I. The-invention also provides a
Ipladdihtan ¢het ingeritiongrpudés the nscohpeimbingicn asalebiribetlihereirsfore and

descr.j bed herei nbef ore, and ,herei.nafter and_a
et SOt e Ry RS Bt ARP R Entar 1eienSig o hugpen lood tevels of
théWepda dFiyiod@slad kit of parts conprising a

conbi nati on as descri bed 20 herei nbefore and

herei nafter characterized in that (a) . a first .
Fugtherneraeihe ivsRtion peovides acombiatan of 2 theeapesticallyfiecdye amount of

i C |

e SRR 95 S S OSSN el pygan amoun
of af éibitbradnhadnochdmeoPA 30, adhidhhie effadtiveitd dpoive thee

tochrones P450 and at | ea one pharmaceuti cal |
P%%%Pgwpggq;%ﬁt ¢ epmpeugd of theS %ormula 1. P u y

The invention also provides a pharmaceutical composition comprising a combination as

described hereinbefore and hereinafter and a pharmaceutically acceptable carrier.

In addition the invention provides a kit of parts comprising a combination as described
hereinbefore and hereinafter characterized in that

(a)  -afirst containment contains the compound of the formula I or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable carrier, and

(b) a second containment contains the inhibitor of the cytochromes P450 and at least

one pharmaceutically acceptable carrier.

25 .

The invention also provides a method for the prophylaxis or treatment of HIV infection in
a human comprising co-administering to the human in need of such treatment a

combination as described hereinbefore and hereinafter.



The invention al so provides a nethod for the
prophyl axis or treatnment of H V infection in a human
W@ 09pos4s81g co-admi nistering to the human in NPEHEP$003/014224
such treatnment a conbination as descri bed
her ei nbef ore and hereinafter. WO 2004/ 054586
PCT/ EP2003/ 014224 -4 Thus, thg_.invention also
provi des the use of a conbi nation as descri bed
herei nbefore and hereinafter for the manufacture of a
medi canment for the prophylaxis or treatnment of HV
THYs Gk iRentibn alsb pRoAfdeshd BsedH QA donindi 138 AP UERSMET hereinbefore and
i nvention provides the use of the conpound of the
Heorimaftea for the manufshtwreratemedicament fac theprepiyéaxdsadt treatment of HIV
itﬂg{eof ig t he manufacture of a nedi canent conpri sing
4 WAYPEh as described herei nbefore and
herei nafter for the prophylaxis or treatnent of HYV
infection in a human. 10 The invention al so provides
the use of an inhibitor of the cytochrones P450 in the
Inwdditian the pregmt iVgpideTERIoNIsEs st of thegompesnd phideifermula I or a
RSl DA AIERAL BbfoPitne MERALERS BF - [RLich{igy: comprising o
dombaehtiiohiae dedchibed hereitbefone pidhdreiaattértfor the@rephyldxes or treatment of
compaund of- the fornmula | or a pharmaceutically
Blciigchiondn 8 imapher eof in the manufacture of a
medi canment for the 15 prophylaxis or treatnent of HV
THiRGOR alsd RoNHERRe bl SRHRLABLLASE e ERodikobREPR5H B the
of the cytochrones P450. Consequently,” the 1 nvention
radmsibagture wif d enedidament eoroprisimg & ndiinbinaten af desérgbed hereinbefore and

e A Ry sF CEpEROhan Y el RAdLETan | n o

human in conbination with the conpound of the fornul a

Th a8ditian BiSiRaE Rutgréviliéythe UseTi@p tadbouriddfithd AR T orlah
the context of the invention, it is preferred to

nharmaseeticatly aseppjade it tetepfintthe sranpfasture g verdisament for the
PO RIS YR ity P Aok b B ior o
thdeytosicokienB450c | nprovenment possible, it is, however,

nor e

Consequently, the invention also provides the use of an inhibitor of the cytochromes P450
in the manufacture of a medicament for the prophylaxis or treatment of HIV infection in a
human in combination with the compound of the formula I or a pharmaceutically

acceptable salt thereof.

In the context of the invention, it is preferred to inhibit the enzymatic activity of the
cytochromes P450, especially CYP3A4, so that this activity is at least halved. To gain the
maximum amount of pharmacokinetic improvement possible, it is, however, more

preferred to inhibit substantially all of this enzymatic activity.

As-used herein, the term "pharmaceutically acceptable" refers to those properties and/or-
substances which are acceptable to the patient from a pharmacological/toxicological point

of view and to the manufacturing pharmaceutical chemist from a physical/chemical point
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preferred to inhibit substantially all of this
enzymatic activity. 25 As-used herein, the term

w0 pivasseut i cal | y acceptabl e” refers to t hosePCT/EP2003/014224

properties and/or- substances which are acceptable to
the patient from a pharmnmacol ogi cal /toxi col ogi cal point
of view and to the manufacturigg pharnaceuti cal

chem st from a physical/chenical point WO 2004/ 054586
PCT/ EP2003/ 014224 -5 of view regardi ng conposition,

a . | n o

A KL cQuARIn, org Rl AP PR & Rifnge
mbavialigbititst ochr ones P450" or "inhi bitor of CYP3A4" or
"CYP 450 inhibitor" refer to any nmenber of the class

f rmaceuticals ,and/or, patural 5 cts.whi.ch "
Srfea s feassd SnEPEr A raafspmeE A eorc bR st corpaas o
‘RAD 450 Bitsil oS fefer B Ghi @R SabeP UF tHeTIR9 bf phd¥ida€8htic8ls and/or natural
anprenavir, atazanavir, clarithromycin, cyclosporin,

wbdadiswbivh iwiic at sy chnCYPBAGGsfamrn ptheicaticheamas, P450. The class

1%&{,1@%2551 Zi(s? lngg ]EI?#?CﬁIOE%%BJédP&QiﬁL&?%%%%g\%E'Clar{'][ﬁl‘lofl’ljlyr(]:%l\,/ icgfclo sporin,
ditfaysth 0 yes 8 dTB} itraforanele dhamal Utdtodonb e, miSeRadd nefazodone,
Dresser et al. Cin_Pharmacoki netics 2000 Jan; 38(1): . . .
neifingpin grongvirexitagyin & bargawptitin, diydjeybergomattin@pdgaepeiruit juice.
i Nhipi I - . . A j :
RSR S ol CHEPERRLESln Al 2g e SBDLLESF I Sidview of
dlism@dllpaeleivint QYRS Aenhibitore & therdontexeafihe phsent invention, the
admnistration of the antivirally active conpounds

piefered iHEbEQy of (1 PIMV APV n conbi nati on or

alternation according to the present invention to

AL L&MiRtEn, Ahe R RAERnPYRBARTRe Admineratibh 8t tﬂe%amlgnacme
and/or to reduce 15 viral load in a patient. As use
doanmiunds 4dverdieg o thjsrievembion émtorbinajieophalicaation apemading to the

the administration of the antivirally activ .
RERBO BRI EaP T Rl &5 inas® FyoRieR i Yeeh ik s g to reduce
\gfalmaﬁ%a%ﬁ@fﬂ_ according to the present invention
post - exposure of the individual to the virus but
before 20 the appearance of synptons of the disease,

nd/ ar, pr.i t.h .ect 1 an_of w VT i - -
B 558 Rl e b B BTG 5 BrRnate NGy Sl lehbiffscaton of he
AT BARASS Ve B nipoaN @ dct i tothis i@v¥ention ircéurhisination or alternation
transm ssjion whereby the nother is_treated perinatally
a(chrglgng)tpitb@ Pregent iieveptipn ppsigxposure of the individual to the virus but before

the appearance of symptoms of the disease, and/or prior to the detection of the virus in the

blood. The terms "prevention" and "prophylaxis" encompass the prevention of mother-to-
child transmission whereby the mother is treated perinatally (just prior to the birthing

process) and optionally during lactation.

It is possible to practice the invention by administering either a single CYP 450 inhibitor or

more than one CYP 450 inhibitor. The invention embraces both alternatives.

"As used in the context of the present invention, the term “co-administration” refers to the

administration of both the compound of the formula I, or a pharmaceutically acceptable

salt, and the CYP 450 inhibitor or inhibitors within the same 24 hour period. These drug
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process) and optionally during lactation. 25 It is
possible to practice the invention by adm ni stering

W@ paoho54586 si ngl e CYP 450 inhibitor or nore theCT/BPm®03/014224

CYP 450 inhibitor. The invention enbraces both

alternatives. As used in the context of the present
invention, the term"co-admnigtration" refers to the

adm ni stration of both the conpound of the formula I,

or a pharmaceutically acceptable salt, and the CYP
afafls b ibRialiRfiniSerddiy Mkdro? s¥hakdit Aod 8 FSiTRr Mo B be combined
eriod. These drug 2004/ 054586 PCT/ EP2003/ 014224

int6 azfegkt dosagy fdyen. adni ni st ered by nmeans of separate

dosage forns or they may be conbined into a single

osage faqrm.. Thus the nat
55 B oo b o 6 R RS nBT SRRl Solbing of the
féfmda PBAS ﬂﬂmteulﬂially a@tféﬁ&meadaltah&ad)ﬁ anidhes afbindf tHee

i nhibitor of the 5 cytochrones P450 formul ated either
catpchrognas @4(50 é@ﬁ%%t?@ P@Pﬁf@ﬁ agingle %@W&toé‘ A FHPosPA ptg gomposition.

An exanpl e of a separate conposition is a kit of parts

Conpm?z%g% ge?’)ﬁlﬁ? Ii(l)lﬁ%%&t?{?ﬂ% %‘Mgﬁgg\@n% CEUQQ t al ns t he

(8c c e pifarbl eons@hhettheltielotomaaids dte doagdundntthe formula Tora

har maceu |caI C abl arrier, and 10 (b) a

S Ay dereRAte st baeebmdatitast e Afmarebipd b acepsable
c%gegcgﬁgones P450 and at |east one pharmaceutically
acceptable carrier. In the context of the
(bbnblmtormimntmhmd&hlam dontsias thecishibdpnef thecythelyromes P450 and at

i nventi.on th eferr amount of the conpound of the
1‘?38];%@‘2‘[”116?6“6‘? tﬁ@&éﬁ‘ﬂ"&al |y acceptabl e salt

ther eof is a therapeutically effective anount, whereby

In fRESARSY bE €l doyhbiahiess, invethodssantl @séeactSrdifpte i @mxéntmn the
the context of this invention, i.e. when the conpq

nd
po¢ferrpd ampprhnfahg comparad of e formplad sy Oiﬁmharméeutlcally acceptable salt

%%tb1§ B%er%;euttlgﬁ &thtfe%%t}é Qggﬁ%tpﬁgreﬁihﬁleﬁ'bgﬁtﬁra 19 Qefective” is to be

ound o

Lmh&fstmdemthemlntem af:mmtl&bitrbnsm twheheheasmpaund of tlhaeformula Iis co-
range fro in parti

, articular in the
adaﬁ@éteﬁddmﬂsthengnﬁb&o%hﬁ@ytoﬁgm% Pé?%?@smefelir?ﬁ fipgunt of the
£ ffid A
Jfgrg)grﬁr%ci SO 30t § 8 PP pBmaldhui Ay hebpiableak BRADL: Athe range
from 50 mg to 3000 mg, in particular in the range from 50 mg to 500 mg, most preferably
in the range from 50 mg to 300 mg. In particular a range from 100 mg to 300 is most

preferred.

In the context of the combinations, methods and uses according to this invention the

preferred amount of the inhibitor of the cytochromes P450 is such that the
pharmacokinetics of the compound of the formula I is improved. In the context of this
invention the pharmacokinetics of the compound of the formula I is improved when the
plasma concentration of said compound of the formula I is elevated, enhanced, or extended
compared with an administratior of said compound of the formula I not in combination
with an inhibitor of the cytochromes P450. Alternatively, it can be said in the context of
this invention an improvement of the pharmacokinetics of the compound of the formula I is

obtained when the metabolism of the compound of the formula I by the cytochromes P450
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20 preferred. In the context of the conbinations,
met hods and uses according to this invention the

w@e@hesssed amount of the inhibitor of the cytortir/BPm®e3/014224

P450 is such that the pharmacokinetics of the
conpound of the formula | is inproved. In the context
of this invention the pharnmacgkinetics of the
conmpound of the formula | is inproved when the 25

pl asma concentration of said conpound of the formula I

issedilced grefdrabgnhdnceiby AleRSK6RNAEEH, moRHBfeembWddicelby at least one

adm ni stration of said conpound of the formula | not
half, ensbpiearally bywt {aastdivoi thisds comparst te the rastabadismopfghe compound
i it .sai in. . X f

A0 oL el ASHH Sk SARRBESRU Y ADRUBER RibyBhoromes

P45t he conmpound of the formula | is obtained when the

nmet abol i sm of the conpound of the formula |I by the

f tochromes P450 WO 2004/ 054586 PCT/ EP2003/ 014224 -7
thegpreetprefre amayny o e iphekitaspT e gyEearomepieP4 30 if guch that the

SR paRe B potd PRUGOPEY PO, POREIIGE P ibrm FpisAd, i
nedvcdopicfaraldi at kestdmiveduindrdafto fithprove thruptarihacokinetics of the
adm ni st er.ed. not. i onbi pation with an jnhibitor of .
R GEHPREE 1 5a S e R Hope S giebre fiabps ¢ inhibi
ABBEAal B alf S&hiseab Phbi@y a&iﬁzit? i8S o i HIRCRAR QRSN Frhelnt! oF

such that the enzymatic activity of the cytochrones
sDacakinesiciimpropenient prssibkof or m CYP3A4, is reduced,
preferably at |east halved, in order to inprove the

' i X f 1 formula }.
3 OB QPGP oSl e S OERAD s H0 B pppsen w e
inhibtbaof thalchtpckdomes P450y the preearraatantoume bf the ey nipOuitBdMthe formula I
t he maxi rum anount of 10 phar macoki neti ¢ i nprovenent
Pdssplbisin therange froas 0 Wgdp dPAO mes Briastisulyringhe range from 30 mg to

FUAREREEY ERA K, ACGEPLEPASRE be 0Tk EoHOFE B om0
ragbu 0 o i hesccpefeoredd of the fornmula | or its salt

is in the range from30 ng to 1000 ng, in particular

in the range from 30 t 00 nost preferaply in .
e dhSengS ¥ R Schorporie abfedgrmi | st ahvaare: phagfpceutical
dotpBs8dns dSmplsih® the AP uhd of T8 o BhA®Hs use in the treatment of
HIV-1 infection are described in U.S. Patent 6,420,359.

As is described below in Examples 1 and 2, the compound of the formula I coadministered
with a sub-therapeutic dose of ritonavir increases the amount of exposure and the length of
exposure of the compound of the formula I plasma levels. Coadministration of ritonavir
and the compound of the formula I, although resulting in a low blood level of ritonavir,
results in the elevation of the compound of the formula I plasma concentration to such an
extent that a low dose of the compound of the formula I has a greater therapeutic effect as a
much higher dose of the compound of the formula I alone. This is a result of not only
booétihg the plééma concentration of théﬂcom‘p?v)lmd of the formiula I but also retarding the

elimination of the compound of the formula I.
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Procedures by which the conpound of the formula |I may
be prepared, pharmaceutical conpositions conprising

wa b@soprspound of the formula | and its use i n PEIEEP2003/014224

treatment of H V-1 infection are described in U S.
Patent 6,420,359. As is described below in Exanples 1
and 2, the conpound of the forgula | coadm nistered

20 with a sub-therapeutic dose of ritonavir increases

t he amount of exposure and the length of exposure of
Piloecdieeynuwbichritdheif (02918$,8S)- SRNa(&‘lTQ(N Bt 3-N-((2-isopropyl-4-
Coadm ni stration of ritonavir t he coggound of E

thiszedy) methyDaminedessh opdsdi Yalwgl)aml@)f%(h%@ wZPh/s)/Iapth@wecarbonyl)
e[r#uﬁlgg?\@ (ﬁlPher{yT%:'ﬂ}Id?oé}ﬂe)t(;{h% g)tr eQ{ arIa '&85 %Q&’ 81%1“ Patent

o SUC

Applmatmﬁ DNt V%OQUMACBES @ul@lfshédhﬁﬂcib n]@@lélnﬂ]ddﬂ St bﬁeﬁmpplﬂ:ailon Ser. No.
S reater therapeutic effect as a 25 nuch higher

Qﬁ'ﬂ‘é@%@%g %’@nﬁo{ﬂ% of the formula | alone. This is a

result of not only boosting-the plasma concentration

of the conpound of thefornmula | but also retarding the

elimnation of the conpound of the fornula |I. WO

2004/ 054586 PCT/ EP2003/ 014224 -8 Procedures by which
‘Thet eomapound of the formula I and inhibitor of the cytochromes P450 used in the methods

ét(ﬁﬁgg%g%é %‘&W%\I_ - %(1% gﬁ/getrryee f’c}lr-ng ()r in propec{)e%yfjorm at one or more of
tﬁlﬁ Yérhalhm‘giihd)tl’pﬂa\)laﬂélﬂ pﬁoté’cté&#céﬁb'éxylh AR, Yl%/ﬂﬂ%k? QORI ROLRive

y amno)-1,6 enyl - 3- hydr oxyhexane) may be
gyp@mﬁa &g pmt@ct@ggé@mmgw be Py oiphesshmowap thecat. iBxampes of mtrogen

NI R I T M-

S}Q@l&szﬁele@/QNpQ’U,r(d%)f) 1.Ie W .QvIoOhde, ledaPebtdchiRe Bré@is iR Drganic
t he cytaochrones P450 used in the nethods _of the

%‘Peé%léﬁlilﬂ Rlenpam Prass (i) sedid nFlévb%am% GeBeerémnpéganp%Synthesw
f t

PoRCh e (00 Fnefilf SofIR 1 bogenolepiR, B0l 4P
‘mltdweyrcanbaay]t BECY Bexgay@qysarbtmyi goeotl edtyil, r@t@iﬂyb&z@hba@yl, trityl
%Hyh L those known in the art. Exanples of nitrogen

V’gen protecting groups are set forth in T. W
Greene, Protecting Goups in Oganic Synthesis,
Wley, N Y., (1981); J. F. W MQme, ed. Protective
Theongtbodnoihe aresent iyemtins proyidePoe themsPog phar(ikodBgicaliy dcceptable

i B e B BT P ot vt
BI50UPEardfa€olbgically acceptable salts refers to those salts which would be readily
apparent to a manufacturing pharmaceutical chemist to be equivalent to the parent
compound in properties such as formulation, stability, patient acceptance and
bioavailability. Salts of the inhibitor of the cytochromes P450 and the compound of the
formula I may include the bis-salts, such as the bis-sodium, bis-potassium and bis-calcium

salts, with the bis-sodium salt being most preferred.

The methods of the present invention are useful for treating patients infected with strain 1
of human immunodeficiency virus (HIV-1) which results in acquired immunodeficiency
syndrome (AIDS) and related diseases. For this indication, the compound of the formula I

and ritonavir may be administered by oral, intranasal, transdermal, subcutaneous and



15 but oxycar bonyl (BOC), benzyl oxycarbonyl, acetyl,
allyl, phthalyl, benzyl, benzoyl, trityl and the

WO pdoe/054FBe net hods of the present invention prPvi/ER2003014224
the use of pharnacol ogically acceptable salts and/or
hydrates of the conpound of the fornmula I and the
i nhi bitor of the cytochrones 0 P450.
Phar macol ogi cal | y acceptable salts refers to those
salts which would be readily apparent to a
AR AT AR PRARTBAA draahtrSREFIS roltes REdARE s d@k&THed below.
to the parent™ conpound in properties such as
formul ation, stability, patient acceptance and
bioavailability Salts of the inhibitor of the

A;l\égp%%ﬁ @%ﬂ%‘%l rtgﬁgeo%ﬁa gglé)igtpfs ochg%&ocggglpﬁg p&SO ! gggy h?ed in the practice
Rt Prebahs sivemicH) ditbhayirGa) 8 indfBd2bosa |thé5prelia1r1teﬁ 1i11’ﬁBltor Thus, the
bi's-'sodi um sal t _bei ng nost_preferred. The nethods of

5  inyeation el mow bwf@ﬁherdﬁugfraéedj v describing experggents @/hlch show, in greater

cf%?ﬁ% ﬁ{)}\%gﬁ, %{/ et I)‘e/a%'{/l?\é\ér(f lgr E?ﬁ%" @ a%xﬁn t?ét ‘Hllrjfgﬁﬁ cf‘oSmPonund of the formula I

E@ngmﬁﬁq,lnnunodef|0|ency syndrone (AIDS) and rel ated
di seases. For this indication, the conpound of the
formula.l 30 and ritonavir may be adm ni stered by
oral, intranasal, transdermal, subcutaneous and WO

Q0 fﬁ%? ‘b@gﬁc Y #Pg&%r%ﬁéaﬁg, -28mRBEeRdeours preceding and co-

e I ntramuscul ar and 1 ntravenous) routes in
10 admmsteeai \dﬁ:h; trel doegponed ofithe fainieligwere mmmgaueémgehmcal drug-drug

ipeimetipt Shudish of R LB A1 SraaRng At T P Bl By Lhekdbsk §Fritonavi
s@&ﬁ&ljwﬁpﬁi(ﬁvn ttorlﬁv@ Elﬁfs%[ﬁﬂaﬂdrs‘i’grﬁﬁééﬁ effdd1sion tl{ert%nﬁaound of the

Invention will now be further 1llustrated by
faemalail bym@pveup@rqr wehansingh pethexsprsling plasge eanceptratinns &f the

PR BodSaRF h FPathly. PG Ao R B B i ecHpound of the

15 fokHbnkhebaRamd e ﬂ@ﬁ&ll@falfelrﬁlgml@é/ddse@ff tHlel)niimxund of the formula I , but
adm ni stered 12 hours prece and co-

thel pktantéereelarlasmna ¢pncprirationp eed n@? bg mmqv@ﬂ .lm laliening the dgse of the
C!,O?'I\ll?g)%ga %?#h%dfof{r&llﬁ ! ﬂjle%@} S?nglgg!ﬁp{éggﬁﬂ dﬂw%ge?ﬁfgklﬁg the ﬁompound of the

Ies o onavl or mu

formilag cdp e a@lﬁeﬁddtamﬂanamtamti tiekoagh warous fbavwell alefinatedose
substanti al and signifjcant effe S on the conpounq of
qomebingtionpf stonapy. EephAmRGOKBFtIGHHE MipTGons gotentially of great

20 GG HhARLA R RANEERE Fakb RGN ihdifde:

= greater antiviral activity of the compound of the formula I , since antiviral activity

is dependent on the magnitude and duration of plasma drug levels,

» possibility of reducing the administered the compound of the formula I dose, which

may enhance patient compliance to antiviral therapy,

25: = - possibly improved safety profile since less the compound of the formula I may be

needed to elicit the desired antiviral effect.
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conmpound of the forrmula |I. Additionally, plasm
concentrations of the conpound of the 15 fornula I

w@omwkis#Beo be altered by altering the dose of PCTIEP2003/014224

conmpound of the formula | , but the extention of

pl asma concentrations could not be achi eved by

altering the dose of the conpgund of the fornula I

These results indicate that a target plasma the

compound of the fornmula I can be achieved and

THRI16W&dt IBsk bVitoHSAr deatel OLID I_h?%bdﬂﬁhétel‘ééft‘w&@(ﬂiaﬂ9 Sfas selected on the

conbi nations of ritonavir. har macoki netic drug

basis draathis srihe ancatvembilgtab;et @frre@tl@ o rﬂ;@@aw Fomugtcially available. At
reason ncl ud

tg\n§8§ V%hp{({}]]aylglmcgeats VP]t% yrn% f:or%ci%:gfcf%tb hlae ofm;%cxﬁl%d of the formula I

ne@Myb-Fold as nidabE&ed B latea under e tie! Y I s dependent on

t he magni tude and duration of plasma drug |evels, »

pOSS|b|I|ty of redu0|ng the adm ni stered the conpound

Je rrp’}ehatfﬁ g)ré 0?(@(? r%g \é,‘}hﬁﬁula nggﬂpﬁtgﬁgwp Wa% Sl%rommately 2

hbﬁﬁrdl)éﬁdlef‘saig&é aoserraxﬁgel of Is10Ceg ﬂlzﬂﬁﬁg dilhﬁcaﬂ Qﬁ@oﬂﬂhth cmfuty sub-

the formula | may be needed ta eI|C|t the desire

oz} | VRPN 66 PEBITISTABOD GG TSRS @bﬁgaﬁhs@@hfﬂcfim&xtended to 15
hogg Jﬁﬁn% d(ﬁ)ﬁn\gé)‘ﬂﬁ@ P{ erfbﬁfﬂﬂg‘f 'aﬁﬁl il ’r1t attractive drug

m ni st y, was selecte e asl s
cbhbinatibn gox AIID$1&hempIyy avai |l abl e tabl et st rengt h of
ritonavir commercially available. At this dose |evel,
ritonavir increased plasnma concentrations of the

THREPAUN B the BR WRldRAGY howris %ﬂmmﬁ@ tﬁec&oqnp’ztﬁn&se@fsmrsqﬂvenuon into
by area under the curve. 5 hal f-1ife of

appmpuammfmadtretwai dosdga f¢>rma Eh@mples of mmsagevfasms mclude oral
rOX|na y urs over the s l.e e ra
BRUGRG e et i Can G et GREGE R o8 terte

nghbﬂﬁ| Upon co-admnistration with ritonavir 100 ny,

the half-life was extended to 15 hours making the
conpound of the fornula I and | ow dose ritonavir an

| V T,

et Pl 908 A el o B e e
copppsitionsarefpréparal bynviesilig the coRipound&Fitlip inv@heion with conventional

phar maceuti cal  dosage forns. Exanples of the dosage
ingsedignts seeh apdalss glagnesium stearate, dicalcium phosphate, magnesium aluminum
silicate, calcium sulfate, starch, lactose, acacia, methyl cellulose, or functionally similar
pharmaceutical diluents and carriers. Capsules are prepared by mixing the compounds of
this invention with an inert pharmaceutical diluent and placing the mixture into an
appropriately sized hard gelatin capsule. Soft gelatin capsules are prepared by machine
encapsulation of a slurry of the compounds of this invention with an acceptable inert oil
such as vegetable oil or light liquid petrolatum. Syrups are prepared by dissolving the
compounds of this invention in an aqueous vehicle and adding sugar, aromatic flavoring

agents and preservatives. Elixirs are prepared using a hydroalcoholic vehicle such as

ethanol, suitable sweeteners such as sugar or saccharin and an aromatic flavoring agent.

Suspensions are prepared with an aqueous vehicle and a suspending agent such as acacia,

tragacanth, or methyl cellulose.
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formul ati ons, such as tablets or capsules, or
parenteral fornulations, such as sterile 15 sol utions.

wERiohes45801 i d or fluid dosage forns can be prepar/Epbpo14224

oral adm nistration. Solid conpositions are prepared

by m xi ng the conpounds of this invention with

conventional ingredients suchjas talc, nmagnesium

stearate, dical cium phosphate, magnesi um al um num 20

silicate, calciumsulfate, starch, |actose, acacia,

TRV a&ah bl a88abiRk cbuplel haihahé ¥x18hdidil 8f half-life has the potential of
phar maceutical diluénts and carriers. Capsules are

gifeepeely dedvgingi Ry adactéref 3Orfoblithd sumber effdosingrivés of g1 compound of
ith an jnert pharmaceutical diluent and placing the

tﬁ%ﬁ?ﬂ?@?t%&%mgﬁaygggropriately si zed hard gel atin

capsul e. Soft gelatin capsules are prepared by machi ne

encapsul ation of a slurry of the conpounds of this .
Whem theicompands efithisdeveptianpee dmnistessd paenteighy, they can be given by

.vegetable oil or |ight. |igui th .
lwg&ﬂ} %Idl%b&ptralv%rgbgﬁ %)%H%o?.r%trjeng%rﬁgsg&l%g%g g{g Rrﬁ¥%8@ ﬁy ﬁfsgolvmg the
domRBhdOSf thiy iaventiaH @0suew e ieide and fineditagliAngae solution before
aromatic flavoring agents and_preservatives. Elixirs
Id?fénﬁxwe%)ﬁh@hleﬁﬁlﬁglea’l Vi ABRP o Reeniera) spipendons A prgpared in
sﬁbggﬂ?z{ﬂy thie! E%ﬁ?lvﬁ&%%\%gt & %#1?: s%g[?é?isﬁﬁ veHR# is Wsed and the compounds
sacchari’n and an aromatic flavoring agent.

dBubkip émzin€ios ag sterflized svithcktyléde @nidaousndalsle wahbabee iaisdugpended in
suspendi ng agent such as acacia, 30 tragacanth, or
theVeliflecel | ul ose. WD 2004/ 054586 PCT/ EP2003/ 014224

-11 The increase in bioavailability coupled with the
extension of half-life has the potential of

Biefexatt roeteyofmdoumistogionbgose, érafrequeneyf of3@infinisttatidrewould be readily

R Ge AR5k A e b BSTBRI B osb T Bt physica
donRidhi SfothEEIRMN §irSiitBfS dpiai et (hE phticht td hedesad be

given by injection or by intravenous infusion.
Parenteral solutions are prepared by dissolving the

onpounds .of .thi.s invention i e vehi cl e,.
RTREIOLIUR] i B ERbAAT, 1, AR RS R hogrond by
Bfbrd B It tiecollaRing exhmbled) whidR dteeproide ¢ Bf/ &faglof illustration and are not
suspensions are prepared in substantially the sane

ipkgpdedcaselimitigst eri | e suspension vehicle is used and

t he conpounds 10 of this invention are sterilized with
et hyl ene oxide or suitable gas before it is suspended
EXAMPLE

Pharmacokinetic Drug-Drug Interaction of the compound of the formula I and Ritonavir
Materials and Methods:

A single-dose, single treatment group was studied to assess the pharmacokinetic drug-drug
interaction potential between the protease inhibitors the compound of the formula I and
ritonavir. The compound of the formula T was administered as a solution containing 5 or
12.5 mg of the compound of the formula I, with excipients, and ritonavir was administered

as the 100-mg marketed product (Norvir) 12 hours preceding and co-administration with
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the vehicle. The exact route of adm nistration, dose,
or frequency of adm nistration would be readily
wa@ledoeosiseed by those skilled in the art and i SPCT/EP2003/014224
dependant on the age, weight, general physical 15
condition, or other clinical synptons specific to the
patient to be treated. Having generally described the
invention, the same will be nore readily understood by
reference to the follow ng exanpl es, which are
tRE 8¥inPechdadf t@oraiuld I | Bkl pidfmacukimtie dagifor th'étc@ﬂ@)@dnd of the
as limtin 20 EXAMPLE Phar macoki neti c Drug-
fprrmeled otas obtadted; ﬂﬁélftgclmé‘@ﬁ@ﬁ yp dhrougiel @bomguTlze go- admlmstered drugs
Rzlsr %n%\{)l 1§n l')v%gﬁrqe' @at:? ’ﬁ’x%dstl.l%/ a% ductéc'ci quleg tl'gpp%lumeers
ng 3t ren group was 's 10" a8s eSS e
m{a&hmm@m @hhlgsarwige Based oni the Qdfsam o Rinpdiretdedubijects.
bet ween the protease inhibitors the conpound of t
formula | and ritonavir. The conpound of the fornula
Eal Mtion containing 5 or 30
ﬂ%ﬁ% 0 igtaﬁaeggaggtlﬁr%tﬁ&t he formula I, with
exci pients, and ritonavir was admini stered as the
Pi{}@gnoo g(g)kg}ﬁtacnar kemagatnpt ed eg@rrg gﬁﬁ{@&%&%@i&@gﬁg@c gzgr%gceed Iantg1 terminal half-
rmul a |
Baseﬁ'P Qéﬁg%ﬁéﬁo ”ﬁé%?ghggggﬂ eﬁ%%nggﬁﬁd of the
formula | was obtained as S|ngle doses up through 100
]gg. The co-adm ni stered drugs were conpared with
Ul§i ne data. The study was conducted in heal t hy
vol unteers Phar macoki neti ¢ anal yses were based on the
results obtained in these subjects. 5 Pharnacokinetic
Eifett SR itetaviran the coropeundrifdhariosokladst i ¢ par aneters
such as AUC, Cmax, tmax, oral clearance, and term na
hal f- life were deternined usi ng standard

Mest GIPaslidiendctceitftions 6£@8 codBound of the formula I following
administration of the compound of the formula I alone and in combination with ritonavir

(RTV) are shown in TABLE 1 and FIGURE 1. The pharmacokinetic estimates of the

compound of the formula I up through 100 mg oral dosing is presented in TABLE 2. The
mean Cmax value of the compound of the formula I increased approximately 5-6-fold in
the presence of ritonavir, whereas mean the compound of the formula I AUC values
increased nearly 40-fold because of the prolongation of the half-life from 2 hours to 15

hours (illustrated in FIGURE 1).
Discussion:

The results of this study revealed a substantial pharmacokinetic interaction involving both
the compound of the formula I and ritonavir. Ritonavir has been shown to both inhibit the
metabolism of drugs which are cytochromes P450 3A.(CYP3A) substrates (CYP3A is the
major P450 isoform for Phase I metabolism of the compound of the formulaI ), and to
influence absorption through P-glycoprotein inhibition. Likewise, plasma ritonavir

concentrations have been shown to be reduced by compounds (such as rifampin) known to
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Resul ts:
fornmul a |

w@e eovposusss of the fornula |
t he conpound of the formula I
with ritonavir
1. The pharmacokinetic estimatges. of the

up through 100 ng ora

presented in TABLE 2. The
indugean¢gtabadfsnt. he fornul a |

the formula I

follo

Wi ng

Effects of Ritonavir on the conmpound of the

15 Mean (SD) plasma concentrations of the
adm ni st PEL/EP2V0D614224
al one and in conbi nation

(RTV) are shown in TABLE 1 and FlI GURE

5-6-fold in 20 the presence of

t he conpound of the formula I

NI

AUC val ues

BB Phed BB ST A S

conpo
dosing is

wher
i ncr

ritonavir,

und of

mean Crax val ue of the
i ncreased approxi mately

eas nean
eased

sEbGhiREa]lY)incrEsqissaoconce? fatibheof the ebinpowdd dfiths fatrndky].

reveal ed a substanti al

i nvol ving both

ritonavir. Rt

onavi r

phar macoki neti c i nteraction
t he conpound of the formula I

and

has been shown to both inhibit

i
’Eédk% % gggﬁé‘%?ifs}ﬁ@?ffé ?g glge(s%%%ﬁ&)lﬁﬁe%& ¥E %@&ﬂﬁ%nﬁ%@ the Formula I

i sof orm f or

Phase I

s the nmmjor

netabollsn1of the conpound of t he

f orvaaaal o 1 ) -t o QN0 4 Ff ] o Ok i nn +hr
rTuvlrirtur a1 ), II LU OV LI I CITUC auo\.u TIT Ough
P- gl ycopr ot ei 1 %R%F%FP@Hﬁ' of thy, AF?é”nEPHE f thetlonavi r
CanePRtabRtdr®Ng hapsembREN: RIOWN | 0 fBEnkgquass: by
conpounds (sud¢h _as rifanpin) knbwn to WO 2004/ (54586
PCT/ EP2003/ 01422Mean13] i nSldce neﬁﬁhnl%sn1smom5r doses
af v it Anav e Aan  anal vod 1n thi o ot
1 1 MVI T LIIMII Lollr.ll uyuu LI ] LY LLEE=4 TLC U pect ed
2 BeEREN i cient to substantial ly increase plgsma
onqgg;qﬁklon of —the gompound pf—the JOTHUIa . 5
Tabl e ffedt 9/7.463 t onawiiri4on t he sehar mpg eki neti cs
of (hiteg@obpound of the}Fornmnula t he clonpound |[of the
the r\nrmnllnr*l df—the PKlParameteks formila | + BTV
f &I‘ﬁ%ﬁ gmk) ofe 22.79 3.70 3.64 2.23
Tmax (hr) 4.00 1.63 1.50 0.71
half-life (hr) 15.30 3.25 -k -
12.5 mg + RTV
AUC 0-t
1703.6 332.6 57.1 60.8
(hr*ng/mL)
Cmax (ng/mL) 74.11 14.56 14.82 14.42
Tmax (hr) 3.59 242 1.0 0
half-life (hr) 15.89 3.32 4.10 1.91

* insufficient data above assay limit to assign a half-life



Mean SD Mean SD 5 ng + RTV AUC O-t 577.83 121. 14

13.56 10.13 (hr*ng/nm) Cmax (ng/mL) 22.79 3.70 3.64
wWQ@2@3/05458@Xx (hr) 4.00 1.63 1.50 0.71 half-1ifeC /BPI003/014224

15.30 3.25 -* - 12.5 ng + RTV AUC 0-t 1703.6 332.6

57.1 60.8 (hr*ng/nL) Cmax (ng/nL) 74.11 14.56 14.82

14.42 Tmex (hr) 3.59 2.42 1.010. half-life (hr) 15.89

3.32 4.10 1.91 * insufficient data above assay limt

to assign a half-life 10 WO 2004/ 054586

PADI¢ EPPOABIa0dKiA s of tHACT@pbendf tRhRomadekiAedd. cs of

t he Conpound of the Fornmula | Al one. Cnax Tnax AUC

Hal f- CL/H % Renally Dose life elgaminated as (ng/whRenally
(hr) (hr* ng/Chha)x(nTm“n) (A‘[ﬂ(jl unchanged deLg 12.5 das
0. 00 Sgg: gé (Eggf%) ééfgs /@ 25 (ﬂp)an i 8 iﬁiﬁme
139. 36 3.44 200752. 61 0. 41 ged drug
125 |mean| 14.82 1.00  63.15 410 243495.99 0.21
mg | SD | 1442 000  68.30 1.91  118873.29 0.12
mean | 41.63 0.83 13936 3.44 200752.61 0.41
Pm o | 2900 026 7141 138 80507.44 0.32
SOmg' mean | 163.81 067 43737 250 124815.56 0.48
SD | 3997 026 12240 027  39809.58 0.30
mean | 347.68 0.67 81670 221 263277.68 0.60
e o | 02274 026 55020  0.26  400589.38 0.43
100 |mean | 93723 0.5 138501  1.86  75634.54 - 0.81
mg | SD | 141.66 021 27701 024  15029.80 0.56
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ng SD 29.09 0.26 71.41 1.38 80507.44 0.32 50 nean
163.81 0.67 437.37 2.50 124815.56 0.48 ng SD 39. 97

W@ 2068/03458 40 0. 27 39809. 58 0.30 nean 347. 68 OPGIWEP2003/014224

816.70 2.21 263277.68 0.60 75 ng SD 222.74 0.26

550. 20 0.26 400589.38 0.43 100 nmean 937.23 0.55

1385.01 1.86 75634.54 0.81 nmgsSD 141.66 0.21 277.01

0. 24 15029. 80 0.56 WD 2004/ 054586 PCT/ EP2003/ 014224

-15- Cains 1. A conbination of a therapeutically
effective amount of the conpgouighsof the formula | or

a pharmaceutically acceptable salt thereof and an

anmount of an inhibitor of the 5 cytochronmes P450,

Whi chAicembirfation pfe tltemapenmaﬂy@fﬁhévqomcbmm khengsmipesing of the

h e ; 8 n‘ﬁgl@%‘ngcg‘ﬂ?ﬁh y]:?ﬁéqggaélﬁlﬁ‘eﬁ]tztﬁge&] g‘r?%@? of an inhibitor of the

dy%t!h%ﬂl&rpm AR i§ ¥He& Ve 5 RfpB4S thel phaffadokitichicd 6f the tompound of
the CYP3A. 10 3. A conbination according to claim2

tbhanamﬂaehzed in that the inhibitor of the
cytochrones P450 is selected fromthe group consisting
of anprenavir, atazanavir, clarithronycin,

zycl og ra@ﬁfbmatldn hédoadiapto EIﬁMﬁ hicRsMSlefized fnltAAQREEAItor of the
i ndi navir ket oconazol e, m befradil nef azodone,

aysochrarass R450rs e iibitor of thesiYR34&, ber gamot tin, 15

di hydr oxyberganottin, grapefruit juice and t he
pharmaceutically acceptable salts thereof. 4 A

Fonbi Azbmbmatios accbirdigg to®claim rhdractharzalinghatzhe inhibitol af the

t he |nh| bi tor of th ochrones P450 js ritonavir or
ca/tcggli]ﬁq iig sgl ?ci;ecigregb(ﬁ%g;%lpﬁp%lsttqgé} fagqprenavir, atazanavir,

clarithromycin, cyclosporin, diltiazem, erythromycin, itraconazole, indinavir,
ketoconazole, mibefradil, nefazodone, nelfinavir, ritonavir, vitamin E, bergamottin,

dihydroxybergamottin, grapefruit juice and the pharmaceutically acceptable salts thereof.

4 A combination according to claim 3 characterized in that the inhibitor of the

cytochromes P450 is ritonavir or a pharmaceutically acceptable salt thereof.

5. A combination according to one or more of the previous claims characterized by an
amount of from 50 mg to 3000 mg of the compound of the formula I or pharmaceutically -

acceptable salt thereof.

6. A combination according to claim 4 or 5 characterized by an amount of from 30 mg

to 500 mg of ritonavir or a pharmaceutically acceptable salt thereof.

7. A combination according to one or more of the claims 1 to 6 characterized in that
the compound of the formula I or a pharmaceutically acceptable salt thereof and the

inhibitor of the cytochromes P450 are formulated as a single composition.
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20 5. A conbination according to one or nore of the
previous cl ains characterized by an anmount of from 50

worgooto343800 ng of the conpound of the fornul a PCDEPR03/014224

pharmaceutically acceptable salt thereof. 6. A

conmbi nation according to claim4 or 5 characterized by
an amount of from30 ng 25 tqgO00 ng of ritonavir or
a pharmaceutically acceptable salt thereof. 7. A

combi nation according to one or nore of the clains 1

4.0 6 A£befdflaBbh 2&%rdifg thahe ot hGre &P AROIAiEhsOL tot ¢haracterized in that
formula | or a pharmaceutically acceptable, salt

théreprapdungrad thrormukeli gsi qpimn@aceuh@alkychemﬁabiﬁe@t hesof apdthe
004 586
L e L Tl NG LA

one or nore of the cl airrB 1 to 6 characterized in that
t he congound of the formula | or a pharmaceutically
%cc epﬁ\@ prEnacgptical pANRRMtIGIGPIRINISING w@maﬁorbacww@g to one or more

SO, ARy S: LR PULALES R PRRSAE corper

conp03| I 'ons ceutlca ositi
conprising a conblnatlon accordi ng to one or nnre of
the clains, 1 to 8 and at | east one pharnaceuti cal

He cep 818 PREP FOREPTisinga camRinalien ageaFding ELAs ITIrorg O of the claims 1 to
gla{gp%@egkl gnnaﬁpordl ng to one or nore of the clains 1

aracterized in that 10 (a) a first contai nnent
(apnt ad finst tdreaiamepioeonthind the kembpoumiudfahd famuda I or a pharmaceutically

phar nace |cal I% tabl e salt th1 r eof agld

BAPIHHG f and P';‘ B PhAsMACquLicalTqccepid 6(065“65 i)

®fco @se%@ﬁﬁ S NARMenCOMAh e itbit 2l Bie @"tod?ﬂ}o&&eP%O and at least
cytochronmes P450 and at | east one pharrraceutically

e piptradskenticdlyracesptabié cartier. A net hod for the
prophylaxis or treatnment of H V infection in a human
conprising co-admnistering to the human in need of

Buch AmnRakdefk th"é ﬁ@g&nm@ bPReAGERT HHIY neclidf iPh hufiBh €omprising
of the clains, 12. Use of a conbination

cacarbmigistrgingdo @liwehtnnarrmrr@e@of fush treptaans 2 combingtipp pCQORENE to one or
20 facture of a nedi canent for the prophylaxis or
rfl(r)rggﬁzléen@&%#@ fﬁ()%l nfection in a

12.  Use of a combination according to one or more of the claims 1 to § for the
manufacture of a medicament for the prophylaxis or treatment of HIV infection in a

human.

13.  Use of the compound of the formula I or a pharmaceutically acceptable salt thereof
in the manufacture of a medicament comprising a combination according to one or more of

the claims 1 to 8 for the prophylaxis or treatment of HIV infection in a human.

14.  Use of an inhibitor of the cytochromes P450 in the manufacture of a medicament
comprising a combination according to one or more of the claims 1 to 8 for the prophylaxis

or treatment of HIV infection in a human.
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human. 13. Use of the conpound of the formula | or a

phar maceutically acceptable salt thereof in the
worewoasBur e of a nmedi canent conpri sing a conmbPCHEPIIN3/014224

according to one or nore of 25 the clains 1 to 8 for

the prophylaxis or treatnent of HV infection in a

human. 14. Use of an inhibitor®f the cytochronmes P450

in the manufacture of a nmedi cament conprising a

combi nation according to one or nore of the clains 1

19 8 Ues of the c@ﬁ%@hﬁ’d &xths forgduld T 624 gﬁ?hlaé’éutﬂdhl‘l& acceptable salt thereof

infection in a human. 30 WO 2004/ 05458

in¢thy pRpotgiige 22 medicamentsfor theeprophytdrds enmgrvmert of fllivhigfection in a

bl b o R ETERIOEBE it SRERRARITS o 1 e

prophylaxis or treatnent of HV infection in a human
i n conbi nation_with _ an inhjibitor of the cytochrones

Faso. Use gban waibisy ofheicalichionse Rip ihieapiniisimet medicament
BASR | Pk EBPYLAGLIC S oy AR TR g ffo By v e
compuamiiiof st formulatIfortalpharmaepdeslig aoteptdite §eﬂtﬁﬂmﬂeaf.l or
a pharmaceutically acceptable salt thereof. 17." A
met hod for inproving the pharnmacoki netics of the

PRMPOUNHetRbd FREmbRIVIAY @16 :ggarrﬂagoﬁﬁ Js tR¥compound of the formula T,
co-adm nistering'to a h n 1n nee SUch ETeatme
@mm@@a—a@mmmu@tdlaﬁgmuam inmeecbof smoh ¢reatfimeinhe ccﬂnhjnﬁﬁon

8., 18. conbi nation according to one or

’?‘Fﬁf”éj"& to 91 OEII%(?rﬁQ % Iglsﬁ&f’ & he manufacture of a
nmedi canment for inproving the phar macoki netics of the
conpound of the 15 fornula I. 19. A nethod for
I&cr eHsg oigp eorabinghinmacspisidn toene log nwire Dﬁéle@&.ahp@dl rfd 8G6r the

r|3|n mnlste ing to human
B e PR i I RS e P GO pound of the
forguRIT, nore of the clains 1 to 8. 20 20. Use of a
conmbi nation according to one or nore of the clains 1

to 8 for the
19. A method for increasing the human blood levels of the compound of the formula I,

comprising co-administering to a human in need of such treatment a combination

according to one or more of the claims 1 to 8.

20. Use of a combination according to one or more of the claims 1 to 8 for the
manufacture of a medicament for increasing the human blood levels of the compound of

the formula 1.

21. A method for treating HIV-1 infection in a human suffering from HIV-1 infection,
which method comprises co-administering a compound of the formula I and one or more
inhibitors of CYP 450, the latter being administered in an amount which is sufficient to

_reduce the metabolism of the compound of the formula I by.CYP 450 by at least half.



manuf acture of a medi canent for increasing the human

bl ood | evel s of the conpound of the fornmula I. 25 21.
wo\200m0b586 f or treating H V-1 infection in a huPEIEP2003/014224

suffering fromH V-1 infection, which nethod

conprises co-admnistering a conmpound of the fornmula I

and one or nore inhibitors of;L£YP 450, the latter

bei ng adm nistered in an anobunt which is sufficient to

-reduce the netabolismof the conpound of the fornula

12. by ThéPnéhEd by cRim e adierdialkie an¥in? 00 HeQoA4HBAnd of the formula I

PCT/ EP2003/ 014224 -18 22. The nethod of claim 21 .

ameipistored i eenderdhihegpeutically efpaivedydhe eeredministratignof the inhibitor

el } & endered therapeutically effective by
S R0, PO of {he nhibi tor or i nhi bitors
of CYP450. 5 23. The nethod of claim 21 wherein the

netabolisnlbé CYP. 450 of the conmpound of the formula
5 33 adnthd wetbpd af Flaim e nthserin fheanetabelism by (Y ByfSG ¢fethe compound of

L : ¢ AN ‘
R SRl Ry 1y A Bl R red i iliop ot e
iohib@¥PofIGYPi4S50sel ected 10 fromthe group consisting

of anprenavir, atazanavir, clarithronycin,
cyclosporin, diltiazem erythronycin, itraconazole,

24ndi e fethk8LPERNAZ P! B o PEHLRL the ilheiR% Q8RB 450 is selected
nelflnaVIr, rrtonavir, vitamn E, ergam)ttln,
10 fdithylr groyp eonpisting tof amprahagir sedanavit, dlarit@mycf; cydlbgporin,
! Igg%gda?‘];f@%l?rgi/%nﬁi{}ia?o%%zqol%, i%gin\gei?,rl?eltg]cotngz%lé, r}rrllllbet:)%retld% ngrrazodone,

nelfinavir, ritonavir, vitamin E, bergamottin, dihydroxybergamottin and grapefruit juice.

25. The method of claim 21, 22 or 23 wherein the inhibitor of CYP 450 is ritonavir.
15



