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The synihesis and use of the compound of the fornmla I for the treatment of HYV 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
CYF3A4 isoform The fact that the conpound of the
formula | is so rapidly netabolized by cytochrones
P450 has, hitherto, been unknown and this fact poses
a problemthat has, until now, not been appreciated:
Met abol i sm of the conmpound of the fornmula I by
cytochronmes P450 is so rapid as to render it
difficult to maintain therapeutically effective bl ood
| evel s of the conpound of th&€-formula |I. Disclosed is
a solution to this newy recogni zed problem It is has
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dPisgiosedis 2 gqlufion fodlig newlyrepospiaedtplion: Stislras been diseverail fhat the

t AienRB&HeliGs offnb @&ﬁpomlﬁ! AR orRhRqchal, 6Y §1|b§?]nﬂél k:r%ged ba/ the co-

obtai ned. Disclosed is an I nproved

tAJBUTESY R 9h & igHibitonef thaxytpahrames R4R0, papecaqliy@amhéanor QﬂCYP3A4 It

Ha/bn K@ Oftn cbBarhihchdl QRHSR BN G e ﬁh&gﬁam@f’%@d
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CYP3A4, and to thereby render the anount of the
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BRI BRI O the cytochromes P450, especially an inhibitor of CYP3A4, which is
suffictent to significantly inhibit the enzymatic activity of the cytochromes P450, especially

CYP3A4, 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.

Disclosed is a method for increasing human blood levels of the compound of the formula I,

which comprises co-administering, to a human needing




-3- treatnent for H V-1 infection, an anount of the
conpound of the fornmula | or a pharmaceutically
acceptabl e salt thereof, and an anmobunt of at | east one
pharmaceutically acceptable inhibitor of the
cytochronmes P450, especially an inhibitor of CYP3A4,
which is sufficient to significantly inhibit the
enzymatic activity of the cytechrones P450, especially
CYP3A4, to thereby inhibit drug netabolism and boost

and extend exposure to the conpound of the fornula I.
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d of the formula I. In a second aspect, there
is provided a pharnmaceutical conposition conprising a
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characterized in that (a) a first contai nnent contains
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In a second aspect, there is provided a pharmaceutical composition comprising a combination

as described hereinbefore and hereinafter and a pharmaceutically acceptable carrier.

In a third aspect, there is provided a kit of parts comprising a combination as described
hereinbefore and hereinafter characterized in that
(2)  afirst containment contains the compound of the formula I or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable carrier, and
() a second containment contains ritonavir or a pharmaceutically acceptable salt thereof

and at least one pharmaceutically acceptable carrier.

Disclosed is a method for the prophylaxis or treatment of HIV infection in a human that may
comprise co-administering to the human in need of such treatment a combination as described

hereinbefore and hereinafter.




Di sclosed is a nethod for the prophylaxis or treatnent
of HV infection in a human that nmay conprise
co-adnministering to the human in need of such
treatnment a conbination as described hereinbefore and
hereinafter. -4- In a fourth aspect, there is provided
the use of a conbination as described herei nbefore and
herei nafter for the manufacture of a medi canment for
the prophylaxis or treatnentqof HV infection in a
human. In a fifth aspect, there is provided the use of
t HB 2 &3P BUredh there is Vil theisa of a egmbigationandeseribed leerainbiefore and
A0RRM AR5 (RAhinufaBEe®P) mbdcaddft HRRHBHMLE offeatthent of HIV
medi cament conpri sing a conbination a$ descri be
heplEftiop&rolf@aand herei nafter for the prophyl axis or
treatnment of HHV infection in a human. In a sixth
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the ¢ tochgones P450 in the mnufacture of a o
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treatment of HIV infection in a human. In a seventh
aéﬂ%%P?“FHEW?“iS provi ded the use of the conpound of
the formula I or a pharmaceutically acceptable salt
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manuf acture of a medi canment for the prophyl axis or
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armaceutical 'y acceptable salt thereof. In a ninth
aSppekylaxis g Gpatmens of Y, ipfgedign inpchumar ingpmbingtigptwith an inkihitos of the
defibdreshalpaye for the manufacture of a nedi canent for
I mproving the pharmacoki netics of the conpound of the

formula. l. In a tenth pect, there is provjded the
Lt 1y < et s e TR o et iy el estachames P4S0 i 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 a ninth aspect, there is provided the use of a combination as defined above for the
manufacture of a medicament for improving the pharmacokinetics of the compound of the

formula L

In a tenth aspect, there is provided the use of a combination as defined above for the
manufacture of a medicament for increasing the human blood levels of the compound of the

formula L.

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.




manuf acture of a medi canent for increasing the human
bl ood | evel s of the conpound of the fornmula |I. In the
context of the invention, it is preferred to inhibit
the enzymatic activity of the cytochrones P450,
especially CYP3A4, so that this activity is at | east
hal ved. To gain the maxi num anount of pharnmacoki netic
i mprovenent possible, it is, however, nore preferred
to inhibit substantially all of this enzymatic
activity. -4a- As used herei mz.the term
"pharmaceutically acceptable" refers to those

properties gnd/or  substances whjich are gcceptabl e t
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formul ation, stability, patient acceptance and

bi oavailability. As used herein the terns "inhibitor
of the cytochrones P450" or "inhibitor of CYP3A4" or
"CYP 450 inhibitor" refer to any nmenber of the class
of pharmaceuticals and/or natural 5 products which
inhibit at |east the CYP3A4 isoformof the cytochrones
P450. The class includes, but is not limted to,
anprenavir, atazanavir, clarithromycin, cyclosporin,
diltiazem erythronycin, itraconazole, indinavir,

ket oconazol e, m befradil, nefazodone, nelfinavir,
ritonavir, vitamn E, berganottin, ‘

di hydr oxyberganottin and grapefruit juice. See K
Dresser et al. din Pharmacokinetics 2000 Jan; 38(1):
41-57 for a review of 10 clinically-relevant CYP3A4
inhibitors. In the context of the present invention,
the preferred inhibitor of CYP3A4 is ritonavir. As
used herein, the term"treatnent" nmeans the

adm nistration of the antivirally active conpounds
according to this invention in conbination or
alternation according to the
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present invention to alleviate or elimnate synptons
of the viral infection and/or to reduce 15 viral |oad
in a patient. As used herein, the term "prevention" or
WD20RY¥dsexi s neans the adm nistration of tRgrweproosiniszs
antivirally active conpounds according to this
invention in combination or alternation according to
the present invention post - exposur e of the individual
to the virus but before 20 the appearance of synptons
of the disease, and/or prior to the detection of the
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glpophyl axi s’ encorrpass the prevention of nother-to-
chiPewilahiliYsmi ssi on whereby the nmother is treated
perinatally Qust prior to the birthing process) and
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conmpound of the fornula | or a pharmaceutically
atitabiprd BY £PEM% t hereof and at | east one
pharmaceutically acceptable carrier, and

As used herein, the term “prevention” or "prophylaxis” means the administration of the
antivirally active compounds according to this invention in combination or alternation
according to the present invention post-exposure 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 ﬁf-e-éeﬁf invention, the term ”cb-adﬁ:inistration” refers to the
administration of both the comnpound of the formula I, or a pharmaceutically aéceptable
salt, and the CYP 450 inhibitor or inhibitors within the same 24 hour period. These drug
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10 (b) a second contai nment which contains the
i nhi bitor of the cytochrones P450 and at | east one
pharmaceutically acceptable carrier. In the context of

Woeosmsizshat i ons, nethods and uses accor di NGpdiBkbiisbi14224

invention the preferred anount of the conmpound of the
formula | or of a pharmaceutically acceptable salt

thereof is a therapeutically e6ffect|ve anount, wher eby
"therapeutically effective" is to be 15 underst ood in

the context of this invention, i.e. when the conmpound
Ofgehitd Gnaky BE Hﬁlﬂnﬁals‘terbcﬁbyﬁﬁearﬂﬁﬂbd@hﬁieﬁioﬁ e\ibinfd o iRy may be combined
i nhi bi tor of the cytochronmes P450. The preferred
alLAtingdy dasage foBrpound of the fornula | or of a
pharmaceutically acceptable salt thereof is in the
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range from 50 nost preferabl
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t he conbi nations, nethods and uses accordi ng

“invention the preferred amount of the inhibitor of
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i nproved. In the context of thi i nvention the
miwme@r&aﬂre@qceﬁa@ﬁ saltibereefiapd ahléa&t) png pharmhasevtidally accegfable
|m69 ved when the 25 plasma concentration of said
conpound of the fornmula | is elevated, enhanced, or
efol en d@dcond onpamnpeniwhith eintairsdhe mh%:ﬁomﬂthﬁpymChsuﬂwd P450 and at
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era eas I r
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- mdaﬁxﬁrtab& withythedihibaasds tﬁmdcmonﬁs PASD) TR petbried aibent of the

nmet abol j of . the formyla.l . .
ol RecforRe 1 A o AImAmerSise N oSBT S thrrpcsis ythe range
tien S i@ 66 BOMESg, 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 phanﬁacokinetics 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
compated with an “administration of said compound of thie forraula 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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P450. 5 Furthernore a preferred anount of the

i.nhi bitor of the cytochrones P450 is such that the
enzymatic activity of the cytochrones P450, especially

WO Hixmsissof orm CYP3A4, is reduced, preferaldormbossiorsrss

| east halved, in order to inprove the pharnmacokinetics

of the conpound of the fornmula |I. Mst preferably an
amount is chosen such as to iphibit substantially al

of this enzymatic activity to gain the maxi num anount

of 10 pharmacoki netic inprovenent possible. In the

c mdwﬁlé,lrméfﬂralblytf@dmm lliyf alleast ngaﬂlf h aped ﬂ;}lﬁﬁfd.bwhm%qced by atf Jeast one
acceptable.salt. thereof is chosen as the inhibitor o
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f%g 30 ng to 1000 ng, in particular in the rangé from

3 ﬂ% to 500 ng, nost preferably in the range from 30

ng to 300 ng. In particular a range from30 15 ng to

200rtigmbe A RsSterr@l Shant Gdhe MABACHSHRScYRChYMhE P4SOR such that the
c%%ound of the formula | may be prepare
Y

. b d,
RRLe BV T the GHpesemesdy 5_@@ Ay Oh hetitedorELTEBh s
Ofedh&tQ, preferdblyfat leadt HAlved Sin WRfr ioﬁrnb%ﬁrgftﬂe bifElbkiBdtics of the

H V-1 infection are described in U S Patent

eeomreuad of tha forpylad cMept; pseferably|an woionnt i chosé nesch asiodntdbit
t iR EAEIGUNGE B dbFmber i Aok wi th
a sub- 1 hera_lp_eutsi C grgste dgyhﬁftio naf/tl ri nﬁugg%gngnf%e
aphsomacobinedsisepsonementmbssible. |1 engt h of  exposure of the
conpound of the fornmula | plasma |evels.

unt i P ‘
Fapibtdl phipl il & LA Aol e T e
rinhibitanefithe cyitechrnimes PAFD, theerefmedanomt of the bemprummb ofithel formula I

; I o) 0.sych an
or st s s T g £ R BBt R ont gy 3 me o
| 50088, anagt prafeeablyt indheapaget fron 80 frzad 303 ma. Rpartivalar Hi@Be from 30
ompound . of the fornmula | alone. This is a
(rjrgégq ﬁooégﬁdﬁosgﬁﬁ%m%oost i ng-the plasnma concentration

of the conmpound of the forrmula | but al.so retarding
tHrecedutes by whichehe winppiwel efohgfoomala & imaly e pfeprue) phatmack@ical

%%%ﬂa&ﬁéﬁ%@m@%éﬁ%%&%&%%% €he formula I and its 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 formnla 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 Jevel 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 formmula 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
booéti‘hg ‘the plé‘s-ma concentration of thé-compf-jﬁnd of the Formiula I but also retarding the

elimination of the compound of the formula I.




-8 Procedures by which ritonavir

((2S,3S,55)-5-(N-(N-((N-Met hyl - N-((2-1sopropyl -

t hi azol y) net hyl ) am no) carb

Nydodardsasgal i nyl ) am no) - 2- (N- ((5-thi azol y) netﬁ@ﬁmg@bmm
yl) amno)-1, 6-di phenyl - 3- hydr oxyhexane) may be
prepared are descrl bed in PCT Patent Application No.
W94/ 14436, published Jul. 7, %994, and U S. patent

- application Ser. No. 5 08/469,965, filed fun. 6,
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1995. The conpound of the fornmula | and inhibitor of
t rfkoac;iure&:hy whies rikAadr (2833)58)-51GE-(el(WadahylHN-(Rhsopropyl-4-

o SR B et B o) iR ey acppcaroonyD)

P ra@ihoOLSs- &pﬁd’r@l@@l@@l@)ﬁ){lﬁﬁﬁl@ mab be 9fép£t@d B YIScP%dd in®CT Patent

othe reactive 1 ecting groups may be

a ’PH&O W&%‘z}f‘%ﬁﬁ R“H]éshaﬁi i’ul b@ﬁ% |a%%<§f p#iFitapgfishtion Ser. No.
arm@;mgyggrm&;gh_e&twgr_g groups are set forth in T. W
Greene, Protecting Goups in Oganic Synthesis,
Wley, N Y., (1981); J. F. W MQme, ed. Protective
Groups in Organic Chemstry, Plenum Press (1973); and
J. Fuhrhop and G Benzlin, Oganic Synthesis, Verlag

Cmaatemob98 3) the Fotetulidegd a5 Ehr bhﬁle RbEIRERE IM501S&H ih VIR methods
géﬂ%s are t 15 but oxycar bonyl
b

PERFE ZPGBYRA markeeipgith erdfer ﬁrm 95 Pratepted fasgratphe or more of
b ez ehinink (hdt previcl prdi8etéd T)‘éﬁ?rboﬂ_ﬁ eanﬁﬁ‘d tl‘l?ﬂi%x? for bi#€r reactive

pr esent 1 nventi on provi de
p BEURE JOP BEiEHPE @%ﬁ&:@@t beAny of thase krloa\mdn the 2ty Branpes afitrogen

t L omssg:ce!ﬁ(% %Bﬁ%fai’ B kfinlin 'imﬁf E:J'P{elné rﬂ%t@é g C‘E?%pstuli‘&rgamc

é armacol ogi cal 'y "accep
s avtesiseNles, N.oY 4 (988 1. 7% Mk@mh ewb Bratiechive Gemgs imyOrganic

PRRARENY, Hichufh ARG i) S BARETRG B BLi Ry GHER, Sinditis,

be equiValent to ound
s ¥etlagaChefmie MASAL ihmluded tuabng the yiitrogedt pretettiveggepisattae and

L.a f. t
SRRl GOk, oSBT st Bl gl bepzost iy
nend thetkaide the bis-salts, such as the bis-sodium

bi s- pot assi um and bis-cal cium 25 salts, with theé
bi s-sodi um salt bei ng nost preferred. The nmet hods of

t ’I]Re PERSEYT thdpt&d&hll 1ﬁfrbr1]ﬁ6ﬁ pﬂ)&ﬁl@ lférthef & of plR@fbdlogically acceptable
ect with st r
P& ts am}/or hygrates ?q'ne compound o the formula I and the inhibitor of the cytochromes
P4350. Pharmacologically 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-potassiuzm 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
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of human i mmunodeficiency virus (H V-1) which results

i n acquired i munodeficiency syndrone (AIDS) and

rel ated di seases. For this indication, the conmpound of
wWe2obgesngsa | 30 and ritonavir may be adm ni pg¢RERdesays224
oral, intranasal, transdermal, subcutaneous and WO

2004/ 054586 PCTI EP2003/ 014224 -9 parentera

(i ncluding intranmuscul ar and |ﬁtravenous) routes in

doses as descri bed bel ow. ough a broad range of

i nhibitors of the cytochrones P450 may be used in the

P paehice (indbdibdRirpnesent atdiveiehan) roittes ddsks asi descridsd below.
noted above, the preferred inhibitor. Thus, the 5

i nvention will now be further illustrated by

descri bi ng experi-nents which show, in greater detail,

h Mhbﬁgﬂ%oﬁfraﬂga&&'ﬁﬂ:}ﬁ'ﬁdarbyf thé’@_i/t&ih:@ﬁﬂ@?ﬂﬁ& i@ be 0%ed of the practice
t he conpound of the farpu nd ritonavir

s @b the REPE STEPHoT Byt 15y ffstﬂar?&@ﬁ?ve ffhe PeseTyRg, inhibttor. Thus, the

agWehiicnl willedwle fﬁl@l‘;ﬂiﬁh@{rﬁﬁ&w Mcxfﬁﬁl‘i’%qéh@)enin@nts which show, in greater

adm ni stered wwth the conpound o e formula I, were
i WotaidthoyHit way P?}P@Ftiqﬁiii by thegorrgminsigtion pif e sermpaynd of the formula 1
Sgﬂﬁtﬁﬁaﬁg ritonavir and the conpound of the fornula

e dose of ritonavir studied was shown to have
substanti.al and significant effects on the conpound of
the formula | by elevating, or enhancing, and

eﬁi ?-Qhé? egl Pﬁﬁﬁ@\’ﬁt fqhb?rg%sacﬁﬁmfs&?ed CHRAYRE g and co-

) d|t|on asma concentrations of

tb némingstapesl with e compoung of dmrfmwla I omm: mveﬂtlg@te@@ Ginical drgg-drug
¥rg§%lét%¥1 ﬁ{ﬁalee%( tggl;l]t?l on %‘P tltx%%nﬁgg concentra P 1 ons CCBH% ‘% ﬂtonavu

n femdiﬁé wag thoe&?netd hime Sﬁbatmtlalr@dtstwﬁmw@ffecﬁts ththe comppodrnd the
t T t t
0 Fo ?a I tﬁr e%le/at?n or ?}'lhgfc%%qrﬁ G ?x‘iending %ﬁa%n%a %onclé%a HE g

€ co e achi éeved
aﬁdnpeamﬂ oaithe éasmmltnrb ﬂg&ltmmﬂyopmnmﬁonmtrhamfof thedonbpsund of the

A e e e B RS AR i i1, o

I mcakteﬂmﬁoffgpersmalcanu&mmoaé cdn?tﬁﬁdﬁ BE actidiied By mmﬁngdﬁe ddde of the
greater ant|V|ra I Vit of ,the conpoun
7 G pt the dorpula ﬁﬁfﬂ?se relfs dipatg fhat 2 ar@tglé @P@ﬁ?mmvnd of the

t RSB Red H@'&:bﬂﬁgd M:ﬁﬁh@ﬁle@fhr@igﬁ&%odyﬁdgwbﬁ-ﬂﬁﬁr&d dose

combinations of ritonavir. This pharmacokinetic drug interaction is potentially of great

clinical importance for a number of reasons, which include:

» 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,

» -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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N possibility of reducing the adm nistered the

conpound of the fornmula | dose, which may enhance
patient conpliance to antiviral therapy, 25: r

WOosi4@kisss Mproved safety-profile since:less gdi@erzo03014224
conmpound of the formula | may be needed to elicit the
desired antiviral effect. WO 2004/ 054586

PCT/ EP2003/ 014224 -10 The | oygst dose of ritonavir

tested, 100 ng administered twce daily, was sel ected

on the basis that this is the only avail able tabl et

sTheclogth dlaée ofichemasiy itersteﬂpmm&ﬁgtid(!;rhihl‘lﬁtef:ﬁdabvioa by, WAk selédiddon the
ose level, ritonavir, .increased plasnma concentrations
R £ s SRR b VA e FRBlck sireaeth of RERRRYIG CommpGfaly Agilable. At
NMBRYIMECRvElYriRdhSd HOeREd bRGnL Y shtraBonkh thalolmpbirddor@e formula 1

the compound of the fornmula I without ritonavir was

BB A9 ARle @ Jressureddiyraceadipdst th @ ngl e dose range of
1-100 ng making clinical use of this entity sub-

O’Eltpi mal . UFon co-administration with ritonavir 100 ng,

t ‘Hee halitlife pr the compound 0é thedermudn Iwithaubtitopavinesapptdrimately 2

RN R b g & T o OBt NS

sgititrab dUpon ¢dhatnginistrativn vdthiritavevitd00 tg, the hatfillift was dxéended to 15
f ' ' t| Nt I at .
RIS, Bk o3t P i o i B PbwReSp ptagie o

f conibinatione ForddDSrtkdrapyf or nul at i ons, such as tablets or
capsul es, or parenteral fornulations, such as sterile
15 solutions. Either solid or fluid dosage forns can

bEhops Sildodal tHeuit WAl hﬁﬂﬁl&d‘.ﬂé it foini 10 t}%eﬁ.@kﬂpﬂunds of téu's in}fention into
conpositions are prepar y_m xi ng_the compounds o

t4RP Ppmgﬁmﬁewﬁﬁogﬂﬁ%ﬁﬁ Bvagples of Be clgragh s incfpdg gral
tiatrfulatiFAG AN AW TLSIES 8F SHipfules bkt MIRRRIRIOAL, Buch as sterile
magnesi um al um num 20 Sili'cate, cal cium sul fate,

SORHERE- | act ose, acacia, nethyl cellul ose, or
functionally simlar pharmaceutical diluents and

~carriers. Capsules are prepared by m xing the

dimpoiptid o1 §pid dosage forms can be prepared for oral administration, Solid
compositions are prepared by mixing the comppunds of this invention with conventional
ingredients such as talc, magnesium 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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this invention with an inert pharmaceutical dil uent

and placing the mxture into an appropriately sized
hard gel atin capsule. Soft gelatin capsules are
Weepodiessby machine encapsul ation of a sl urgermgbhodsesza
conpounds of this invention with an acceptable inert

oil 25 such as vegetable oil or light liquid

petrol atum Syrups are prepagqq_by di ssol ving the
conpounds of this invention in an aqueous vehicle and
addi ng sugar, aromatic flavoring agents and

PITRS Gickatd M%ﬁoavﬁlabﬂ]lt)l’ Suple withe@Ro¢x@shsidf oNBalfAlife has the potential of
h&%roalco ljc vehjcle such as - -ethanol, suitable

AR redugpenb Ya%%a%tab%frf’@o*gldéﬁ%‘ﬁaﬁ’qf AT doRERC PR Eqrapound of

f HRVBHHY] AEERE requisddSPENSi ons are prepared with an
aqueous vehicle and a suspendi ng agent such as acaci a,

30 tragacanth, or nethyl cellulose. WO 2004/ 054586
PGt M b AR D% thisHGe Bl R 38Gn|ilexRh pRYAL aﬁ’fi yl i
cpgp?Fed W tP% the exgilensﬁtlol‘rfl of ha ??llgdlipg lﬁgﬂs ’I%lléycxn be given by
piyestion et byhtraehbesduiusien Pareatiua isolytiots\arcprepereddry difsolving the

Bl TR BB Y A SN

oplating én a suitable iscalable ealad mnpmlsﬂ&lmnbrpian@nnmmlawpmﬁamyn

i on ntr venous .i nfysi on.
o 8batdiafly Rl vayFo e} b o surpbue By ECS AR HifeObounas
c ohthiBumesition are RieHlized wethtckiflent bxidg Ve QikablE @B Kifdte &Ndlsuspended in
filter. éterilizing the solution before placing in a
ste8HFE seal abl e vial or anpule. Parentera

suspensions are prepared in substantidlly the sane

waé:except a _sterile-suspension vehicle is used and
t B SSRIEHIS @S admpinistration; §°SP’rRF SieaveaRy af wminigirytion seoyld ferrpadily

ehdivheng Bs,%h&% sléﬂle@iﬁ' ke ﬁldgéaepgﬁéeﬁ{ sn itk abs “%}%?.p @B A physical

in the veéhicle. The exact route of adm nrstrati on,
deapditiogy orFqthe @b‘ﬁéa} syRptamesnerific ta the patisnb tel ke tisatedeadi | y
determ ned by those skilled in the art and is

dependant on the age, weight, general physical 15
cHaing gengrallydegsirihed the inveitioal the yenm Wiﬂ;besp@@ irdaidily bugletshand by

p h
PRULERS B DR LS LRSI b A7 3601 A5 I e
r mfeadehasdiniting.he f ol | owi ng exanpl es, mhlch are

provi ded by way of illustration and are not

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 I 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 (Nervir) 12 hours preceding and co-administration with
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intended as Iimting. 20 EXAMPLE Pharnmacoki netic
Drug-Drug Interaction of the conpound of the fornula I
and Ritonavir 25 Materials and Methods: A

wonglpssese, single treatnment group was st ugicgdpbdsioidzzs
assess the pharmacoki netic drug-drug

i ntei acti onpotential -between the protease inhibitors

t he compound of the forrmula I_ygnd ritonavir. The
conmpound of the formula | was adm nistered as a

solution containing 5 or 30 12.5 ng of the conpound of

t the componsidaf the fatniula BXBasplirerihémmatitndtictdaiadyr the ¥éspound of the

t 1 d duct (No
a7 SEtaind At ST ee TRy LT GThebprHigptered Brugs
200/ OhHmBs m&&a&&m 0kd 22y was dopabdigy m@my %mﬁteers

the fornul a . Basel i ne pharnmacoki netic data for the
cosBaTREnstHe ?%YSC? BeAGrsed on herentis abtaiaer indhese ptests.
doses up through 100 ng. The co-adm ni stered drugs
were conpared with baseline data. The study was
cBiragatokinetiqandeptistival Mathadseer s Phar nacoki neti ¢

anal yses were based on the results obtained in these
subj ects. 5 Pharmacokinetic and Statistical Methods:

- Piermecodkietieparamgians awndtag A4JG, ubimxaanaALﬁ,al dlapance, tand ¥erminal half-

nce, term na Life were
gﬁfggvre% %'@cm y selﬁr? aﬁg ?[ 3?1‘%’5#“1&0% ‘ﬁﬂ%%ﬂﬁl ﬁ%ﬁ 31t echni ques.
10 Results: Effects of Ritonavir on the conpound of
tl{ﬁe %orrrul al : 15 Mean (SD) plasma concentrations of
SOrrpound of the fornmula | follow ng
adm ni stration of the conmpound of the forrmula |I al one

nbi nation with ritonavir
af?igects of‘ihotonavn on the compound of the formulal:

Mean (SD) plasma concentrations of the compound of the formula I following
administration of the compound of the formula I alone and in cbmbination with ritonavir
(RTV) are shown in TABLE 1 and FIGU‘RE 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 becanse of the prolongation of the half-life from 2 hours to 15
hours (illustrated in FIGURE i).

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
metabolismn of drugs which are cytochromes P450 3A.(CYP3A) substrates (CYP3A is the
major P450 isoform for Phase I metabolism of the compound of the formula I ), 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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(RTV) are shown in TABLE 1 and FIGURE 1. The

phar macoki netic estimates of the conpound of the
formula | up through 100 ng oral dosing is presented
wo ID#EIskss2. The nean Cnmax val ue of the conpetak6d3/014224
the formula | increased approxi mtely 5-6-fold in 20
the presence of ritonavir, whereas nean the conpound

of the formula | AUC val ues .mcreased nearly 40-fold
because of the prolongation of the half-life from?2
hours to 15 hours (illustrated in FIGURE 1).

DR Epigbelismps The results of this study reveal ed a
subst anti al pharmacoki netic interaction involving both
the conpound of the formula I and ritonavir. Ritonavir
h&swpednsessi gitgmavio thao employbd i this study aeekpdealdits b affficient to

d e re tochrones. P4 3A. (CYP

s E‘E‘g%}’ﬁ%ﬂ s Hr(r%\%gf:ﬂy% c?rﬁ%ﬁ%ﬁ]]so‘g%ﬁﬁsﬂo 'E)‘?@?rq‘ﬁ fesrulplase
| nmetabolismof the conmpound of the formula I ), and
to 30 influence absorption through P-glycoprotein

O 00 A5 AR08 e BIESTL AL B0

~rifanpin) known to WD 2004/054586 PCT/ EP2003/014224

- oses..of ritonavir than
elrrpl oyed in th stigf%wuéﬁ@f@?pe dbasprmoupdofshi {icient
tio PEPhateRld a] | YirRGhIASErY! a4 Mo eaRGeisat | pns of
tlhe conpound of.the formila |, |5 Table 1: Effect of
Ri tonavir on the M&@r mhcol§lhet i|cMeh tlhe S nppund of
tie —F ta—t—tte—conpound—of-the—the—eerpeupnd of the
F’ﬂﬁ)églkr)%rirr*gt ers formula | + RTV formula | al one] Mean SD
Nean AOC 05mg+FTV577 . _
. 121.14 13.56 .
(hr*ng/unL) 10.13
Cmax (ng/mlL}) 22.79 3.70 3.64 2.23
Tmax (hr) 4,00 1.63 1.50 0.71
hatf-life (hr) 15.30 3.25 - -
12.5 mg + RTV
AUC 0t 17036
. 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




AUC 0-t (*ng/) 577.83 121.14 13.56 10.13 Cmax (ng/niL)
22.79 3.70 3.64 2.23 Tmax (hr) 4.00 1.63 1.50 0.71

hal f-1ife (hr) 15.30 3.25 * - 12.5ng+RTV AUC O-t
WOORB06058382. 6 57.1 60.8 (hr*ng/nL) Cnax (ng/lﬂl}'ﬁmﬂzﬁgﬁ(ﬁguzti
14.56 14.82 14.42 Tmax (hr) 3.59 2.42 1.0 0

half-1ife (hr) 15.89 3.32 4.10 1.91 * |nsuff|C|ent

data above assay limt to assign a half-life 10 WO
2004/ 054586 PCT/ EP2003/ 014224 -14 Table 2:

Phar macoki neti cs of the Conpound of the Formula I

Al'shle 2 Ehasmatakinetisg of the Compaudof thefFamallaf AlDese | fe
H-rihat-edas—agitnl) (') (hr*n/m) (m/nin) (hr)

s VT D e e
). 12 25 ny (ngam)41(}@3 QuSBe/ABY. 36 3 44 RAQES2. 61?1’6‘“%1*1':‘135
5D 29.09 0.[26 71.41 1. 38 80507. 44 () 32 unchanged drug
125 |mean| 14.82° 1.00  63.15 4.10  243495.99 0.21
mg | SD | 1442 000 6830 1.91 118873.29 0.12
25 mg | ™" 4163  0.83 13036 344 200752.61 0.41
| sp | 2909 026 7141 1.38  80507.44 0.32
Somg | ™ 163.81  0.67 43737 250 124815.56 0.48
SD | 3997 026 12240 027 39809.58 0.30
75 g | 34768 0.67 81670  2.21 263277.68 0.60
SD | 22274 026 55020 026 400580.38 0.43
100 |mean| 93723 055 138501  1.86  75634.54 - 0.81
mg | SD | 14166 021 27701 024  15029.80 0.56




nmean 163.81 0.67 437.37 2.50 124815.56 0.48 50 ng SD
39.97 0.26 122.40 0.27 3980? 58 0.30 nean 347.68 0.67
816. 70 2.21 263277.68 0.60 15 ng SD 222.74 0. 26
550.20 0.26 400589. 38 0. 4?Clai}1930 mean 937.23 0.55
1385.01 1.86 75634.54 0.81""ny SD 141.66 0.21 277.01
0.24 15029.80 0.56 - 15- Cains 1. A conbination of a
therapeutically effective ampunt of the conmpound of

It he AGORMELPN g a thesapentigally ptfestiys ymenns epthemompenund of the
800 AR SRS LIS IR bl amginy g g r
plfrfnactuitiva iyt xceptpblowalt theeeof, phidchBadictiinat todapedvetthe

conmpound  .of e fornul : conbi nati on accordi ng
plfagqig‘foiﬁlrfﬁufs 8#1@?88@8?‘1’%@%#%9%%‘1 unt of from50 ny

to 3000 ng of the conpound of the formula | or a

pharmaceutically acceptable salt thereof. 3. A

2.conmbrambbnatiar eetonding ta daiot Aichardctenized bytear ancaumt b EomiFp
from 3 t.o 500 f ritonavir or
ol SRR of b o B g Bl | S B b LR aepie

sattahdesat i on according to one or nore of the clains 1

to 3 characterized in that the conpound of the
formula | or a pharmaceutically acceptable salt

t her . i: J.: r i cal )
3 o cosomphfio eoldibE RN Phr 2 RIRHIREGHY Sielingof from
3cogpo S0 mgof ritddavirsr aphaoidecmidallp acaptdlcianghéreofone or
nmore of the clains | to 3 characterized in

4, A combination according to one or more of the claims 1 to 3 characterized in
that the compound of the formula 1 or a pharmaceutically acceptable salt thereof and
the ritonavir or a pharmaceutically acceptable salt thereof are formulated as a single

composition.




that the conpound of the fornula | or a
pharmaceutical ly accept abl _elffs_al t thereof and the
ritonavir or a pharmaceutically acceptable salt
thereof are fornulated as separate conpositions. 6. A
phar maceuti cal conposition conprising a conbination
according to one or nore of the clains 1 to 5 and at
| east one pharmaceutically acceptable carrier. 7. A
kit of parts conprising a conbination according to one
501 MRIcBnBinatibe ac&)k@h (;netoq ng’org Bf"{lﬁ%‘ieﬁﬁfs%%g?a Bark &?}hzed n
(a) a first contain contal ns e COo d of
_ ’thﬁtihﬁmlapdmrrdrofahqofwmnhd@mhlphainh@ceut&(aﬁsa lat@btabiwlttthereof and

reof and,at |east one maceut i cal accept abl e
o Ay oF Al S G g el Al TR PR S d R separate
compoRi@us.r or a pharmaceutically acceptable salt
t hereof and at | east one pharmaceutically acceptabl e
carrier. 8. Use of a conbi nat| on according to one or
the ¢ ns 1 to 5§ i he nufacture of a

6o BERECr 1% Fnasitiin eRisinga coRBHAHER R g one or

mbmrfoftid Qfinis @ 5 MM MDastDne &a‘ﬁ@mﬂfce&tt&ll? QE%B%BQ: Qfridche
formula | or a pharnmaceutically acceptable salt

t hereof in the manuf acture of a nmedi canent conprl si ng

a co, one or .nore of th
7.8 ¢ ARk DT DAL R M holings PRACEHANRIS of o pre orthd™
cliimk dab Sahatabtesizediigat, 10. Use of an inhibitor of the
(a)g%hﬁchrorres P450 in the manufacture of a nedi canent

f P HgMEnTCoRERsLhe epmpued odithrformulsder 8 pharpraseusically
t ment
eofghpti, fWerbol b 1 8o Malth QBCAY Cocld ERITT A 0
(b)od seched E@rtaimant contaires théeitoraeie vt 4 phdrindcanaly akk aBielsalt

n the nuf actu e of a, nedicanent for t
th%?%{ﬂ?@@&i??%t OE}F {fE)FCCPPWb lej@mrisgsion in a hurran
i n conbi nation W|th an i nhi bitor of the cytochrones

P450.
8. Use of a combination accordmg to one or more of the claims 1 to 5 for the

manufacture of a medicament for the prophylaxis or treatment of HIV infection in a

human.

9. 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 5 for the prophylaxis or treatment of HIV infection in a

human,

10.  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 5

for the prophylaxis or treatment of HIV infection in a human.




12. Use of an inhibitor of the cytochromes P450 in the
manuf acture of a nedicanment_for the prophylaxis or
treat rrent of HV infection th- a human in conbi nation

I h ar {f?‘o g&f“ﬁ é}%élg cfé%‘?’g’ﬁ{ng{ are pﬁ’f’ﬁ’éﬁ“@‘btfcauiécc%?@l"o?aﬁ

thereo® Hbﬂh@ Alan QRSSO HinBdichReRTer @E pﬂﬁih?lagfs otrt&%at‘ﬁ{c"i\'t BEHIV
lto 5 for the manufacture of a nedi canment

infoghionia mjumpeineabiration wigh arcishibitor pkthe ngdmnmes B850.he
fonnula |I. 14. Use of a conbination according to one
or nore of the clains 1 to 5 for the manufacture of a

1:me di Ustvefivn ifibibitbneftRasytochrbies P4SRIRA th ReRuthauR) &F 20f

e com%ound of the formula I,
me icament 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,

13.  Use of a combination according to one or more of the claims 1 to 5 for the
manufacture of a medicament for improving the pharmacokinetics of the compound

of the formula I,

14, Use of a combination according to one or more of the claims 1 to 5 for the
manufacture of a medicament for increasing the human blood levels of the compound

of the formula 1.




