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claims priority to United States Provisional Patent
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60/ 756, 631, filed 06 January 2006; and 60/763, 901,
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Infection by the retrovirus known as human

i mmunodeficiency virus (HV) continues to be a
serious human health problem Methods for treating HV
i nfections include adm nistering agents that inhibit
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that ar y cytochrone monooxygenase
SeeNutgber 5367823t s Pearobmase M sri®nediy | canBe affective in humans

6, 7i%§ ﬁg&tmg%néﬁ’{m ﬂ)féctt{o?it kﬁpmglr has also been shown as an inhibitor of

the metabolic enzyme cytochrome P450 monooxygenase, particularly, the 3A4
isoform (CYP 3A4) involved in the metabolic pathway of many drugs. See U.S.
Pat. Nos. 5541206, 5635523, 5648497, 5674882,5846987 and 5886036.

- Protease inhibitors are metabolized by cytochrome P450 monooxygenase,
leading to unfavorable pharmacokinetics and the need for more frequent and
higher doses than are desirable. Administration of such drugs with an agent that
inhibits metabolism by cytochrome P450 monooxygenase can improve the
pharmacokinetics (e.g., increases in half-life, time to peak plasma concentration
and blood levels) of the drug.

Ritonavir can be used to improve the pharmacokinetics of certain HIV
protease inhibitors that are metabolized by cytochrome P450 monooxygenase. See
United States Patent Numbers 6,037,157 and 6,703,403. Co-administration of
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improve the pharmacokinetics of such an integrase inhibitor so that an acceptable
30 therapeutic effect can be achieved by once daily administration. There is also
generally a need to improve the pharmacokinetics of drugs (e.g. integrase

inhibitors), that are useful for treating HIV infection.
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In one embodiment, the invention provides a method for improving the
pharmécokinetics‘ of an integrase inhibitor such as Compoimd 1, by administering
the integrase inhibitor to a patienf with ritonavir or a pharmaceutically acceptable
salt thereof. |

In one embodiment tﬁe invention provides a method of improving the
pharmacokinetics of a HIV integrase inhibitor, comprising administering to a patient in
need of the inhibitor an effective boosting amount of ritonavir or a pharmaceutically
acceptable salt thereof, such that the inhibitor possesses a more efficacious

pharmacokinetic profile than it would without the addition of ritonavir.



where, ring Cy is a C3-10 carbon ring group or a
het erocyclic group, each group being optionally

wanbsreet ed by | to 5 substituents sel ected fPONMUSI0&/P49668

-5

10

15

20

25

30

A, the heterocyclic group is a saturated or

unsaturated- ring conprising at |east one heteroatom

sel ected fromthe group consisting of nitrogen, oxygen

and sulfur; group A is cyano, phenyl, nitro, hal ogen,

Cl.4 al kyl, halo Cl-4alkyl, halo Cli alkyloxy, -ORal,

- SRal, NRalRa2' - CONRalRa2, - SO2NRalRa2, - CORa3,

- NRa1CORa3nothSfRikbodinidmna iHsGaRadion-fE00Rad a atethddafdr improving the

s PR 064 HsBRayainggppaind togo g o AL

sel ected fromgroup B or is Cl_10 gk kyl opt;onally
substituted by I to 3 substltuent seffect e from
hal ogen or group B; groyp-B. ‘ '
optionally substituted 5
sel ected fromgroup A, a\heterocl it p optionally
substituted by I to 5 substituents” seNécted from
group A, -ORa4'" S, Ra4’ _Nad4Ras' -C é’r\IRa4e

SO2NR. a4Ras' CORab WO 2007/079260 PCT/ US2006/ 049668
NRa4CORa6, -S02 W5, NRa4SO2Ra6, -COORa4 or NRa5
COCRa6; and are the sanme or differ(%nt and each is:

Rao Rs H, ’

where,

ring Cyisa Cs-10 carbon ring group or a heterocyclic group, each group
being optionally §ubstituted by 1 to 5 substituents selected from group A;
the heterocyclic group is a saturated or unsaturated-ring comprising at
least one heteroatom selected from the group consisting of nitrogen, oxygen and
sulfur; ,
group A is cyano, phenyl, nitro, haiogen, C1.4 alkyl, halo C; alkyl, halo
C).4 alkyloxy, —OR®, —SR*, —NR*R*, —CONR*'R*, —SO;NR*'R%, —
COR®, —NR®'COR™, —SO,R™, —NR*'SO,R*, —COOR?*! or —NRZ COOR™;
R® and R* are the same or different and each is H, C;.4 alkyl or benzyl;
R™ is C.4 alkyl;
R! is selected from group B or is Cy.j¢ alkyl optionally substituted by 1 to
3 substituents sellected from halogen or group B;
group B is:
- a Cs.10 carbon ring optionally substituted by 1 to 5 substituents
selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A,
—-ORa4, '
—SR*,
_LN-RadrRaS,
—CONR*R®,
—SO,NR¥R™,
" —COR,



C 1-4 alkyl, a C3.10 carbon ring group optionally

substituted by 1 to 5 substituents selected from
w@er@ap7RRé@r a heterocyclic group optionally subST/UB20&@049668

by I to 5 substituents selected fromthe group A; Rah

is Cl-4 alkyl, a C3_10 carbon ring .group optionally

substituted by | to 5 substituents selected from

group A or a heterocyclic group optionally substituted

by 1 to 5 substﬁ%&;@@@s selected fromgroup A, RR is H
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or Cl-4 al kyl; . I'S °H, cyano, hydroxy, anino,

nitro, hal ogen—,SG&REéA al kyl, C 1-a al koxy, Cl.4

al kyl sul fanyl , 148 w4 al kyl or halo Cl.4 al kyl oxy
group; Xis G P> visc W or N R32 and R33
are the sanme orcgoRPEpent and each is: H, cyano,
nitro, halogen, ,.a C3 10 carbon ring group
Soptionally substRtt@¥%by 1 to 5 substituents

sel ect e LAY QURLAsaRe BEUIEASY 8hil 6ad RUP Optional Iy
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group A, Cl-1H,alkyl optionally substituted by I to 3
substituents gel }, d from hal ogen or group B, -ORa7,

WD 2007/ 07926 "Ibgff‘ JS2006/ 049668 -SRa7, a7Ra8'

NRa7CORag, - &£0zRatabon ringlgCrpNRatoordy kybstituted by 1 to 5 -

10 substituents selected from group A or .
a heterocyclic group optionally substituted by 1 to 5 substituents
" selected from the group A;
R is
Ci4 alkyl,
15 a Cz.10 carbon ring group optionally substituted by 1 to 5
substituents selected from group A or o .
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A; '
R?*isH or Ci4 alkyl;
20 R} isH, cyano, hydroxy, amino, nitro, halogen, Ci4 alkyl, C;4 alkoxy,
C,.4 alkylsulfanyl, halo CM'alkyl or halo C,.4 alkyloxy group;
Xis C—R32 or N;
Y is C—R* or N;
R3? and R* are the same or different and each is:
25 H,
cyano,
nitro,
halogen, .
a Cs.19 carbon ring group optionally substituted by 1 to 5
30 substituents selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A, Ci.jo alkyl optionally substituted by 1 to 3
substituents selected from halogen or group B,
—ORY,
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hal ogen or group B; Rag is Cl~ alkyl; and Ra 10 and

Ra' 1 are the sanme or different and each is Hor C 1.4

al kyl conprising adm nistering the conpound of

formula (1) or'a pharmaceutically acceptable salt

thereof, and rit@navir or a pharmaceutically

accept abl e salt tHereof, to a patient in need thereof.
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i mprovi ng the ’ﬁ@r Ggoki netics of a conpound of

Formula (1) conpti >adm ni stering to a . patient

in need of thewooRre¥rd or a pharmaceutically

acceptabl e salt thereof an effective amunt of

ritonavir or -alfameliRit tally acceptable salt
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»conprising adm nistering to a.patient in need

of t he qm%n@amamyl anfhar maceutical |y accept abl e salt

thereof gtive, anount riton
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inhibiting HV inte e ln tient nee
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conpri sSi n adm ni txferl ng to the patient a

t heﬁ‘“&ﬁ@‘&? alttheredd ecti ve amount of conpound 1 with
food. AbgpsR dfFodifneh@e invention provides a method of inhibiting HIV

integrase in a patient in need of such treatment comprising administeringa

ltlcally

compound of Formula (I) or a pharmaceutically acceptable salt thereof and an
effective amount of ritonavir or a pharmaceutically acceptable salt thereof.
In one embodiment the invention provides a'‘method of increasing the

bioavailability of compound 1 in a patient. The method comprises administering

30 to the patient a therapeutically effective amount of compound 1 with food. The

increase in bioavailability of the compound may be observed by an increase in the
maximum plasma concentration or by an increase in the area under the plasma
concentration time curve (AUC) compared to that if the compound was

administered \Viﬂlout food.
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acbpranis s <t mpEa Pty iy SRR siffer(2) prescribing
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In one embodiment the invention provides a method of increasing the
bioavailability of compound 1 in a patient comprising administering to the patient
30  atherapeutically effective amount of compomld 1 with ritonavir and with food.
In one embodiment the invention provides a method of increasing the
absorption of compound 1 in a patient, comprising administering to the patient a

therapeutically effective amount of compound 1 with ritonavir and with food.
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of tAf&Bomound conprising adm nistering to a patient a

t her ape Uy GR! ditbSfiin@at th¥ S RIRYA bréfiddtBe GOIBOHRAAF 0fa
pharmaceutically acceptable salt thereof to' be

adrmbarseesudigally a¢repibly saltthersef, end egomneund g€ Formula (I) or a

Invﬁﬁf! r mEgM&Q - :
15(3-(: o%%yg?gﬁt%%%B%%%V%?g¥$%?§g§%q@hy roxfggfﬁgt ??gﬁnan

t anfoRinhiBiting AiVhioxgerase in a patient.

4- oxo- 1, A- di hydr ogui noline- 3-.carboxyl i ' r |

ohar nmc el e b EtheBe e ARSAER PRRENES e 35k 8 B cplrbound 6-

of @-ohtahoeibntobenryl)-N i 2Hsi-hgdroke-3-mbiylipttaed-ydf-7hahoxy-

conmpound jn.,a.pati.ent, conprising.adm.nnistering.tq the
oo L BB oot i ST i Fler ity
20C OrgReeablersal fopiha Rt EAtnie alf hymaticapimlfbeinsalabing the
t her.eof .to. he ? ninistergd with food.. Jn one - .
entfda? iljtp i f PR SPBPFgIRg adTnisteringdo RAH Sy
6- (tBerapeutically effective amount of the compound or a pharmaceutically
chl or o- 2- f | uor obenzyl) - -L(QS)-1-q¥%rq¥y-3-nethylbutan
. Z-Wfpt?b]ﬁéﬁhéwg _to be administered with food.

ox0- 1, 4- fj shesrBstiinRht 18 isverBbR PN ili6s e iude BF thelcdmpound 6-
pharmaceutically acceptable salt for the manufacture

250f @-hberocineRtoteary DB -hydeay ymethydputap-2-yl]-7-methoxy-
T et 4 Qyh NUR diliy W ARMIR 268 BH 4432 8Pt BARGRB utically

acceptable salt for the manufacture of a medicament for increasing the
absorpfion of the compound ina patiént, comprising administering to the
patient a therapeutically effective amount of the compound or a

30 pharmaceutically acceptable salt thereof to be administered with food.

In one embodimént the invention provides use of the compound 6-(3-

chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid or its pharmaceutically acceptable

salt for the manufacture of a medicament for inhibiting activity of a retrovirus

8



integrase in a patient, conprising adm nistering to
the patient a therapeutically effective anount of the

W@ o060 or a pharnmaceuti cal ly accept abl e sal PCT/bi820860649668
to be adm nistered with food. In one enbodi ment the
i nvention provides the use of the compound 6- 5
(3-chl oro-2-fluorobenzyl)-1-[(2S)-1-hydroxy- 3-net hyl bu
tan-2-yl]-7-nmet hoxy-

4- carbox its ..
oo s s XSRS BRI o G Bl H abepicatly
of cffactde mnemtoffthe coﬂnpomndeat apinirmaceutizalip hydaprdtte oflt a
ret oVi ection,in tient, conprising

Fﬁegfré’stffi‘f’d; IBISt‘frﬁ%“Bﬁ‘taﬁog t a therapeutically
Ef fecti via aRumBoddehi e GOBRAEA Bro¥ided thOuse of the compound 6-
phar maceutical 'y acceptable salt thereof to be

Sadriribdereriefiugiobrngdbd-[(49- bhwlrerpdansibibutans2-yl]-7-methoxy-
I nveRLs-9ML- oﬁ’i‘h?éﬁoqlﬁﬁlo@ng@ OB iicScftPor ﬂsleyhaamaceuucally

phar maceut i cal conmposition conprising
6- (Bcepinlde alp farlthe mepefaeiuiry of a fe@ifdanient for the treatment or

oY et I A Rrtds 5 MRS C R sl i o

- carboxyll ar TReSU
ac ahppatidng ashérhpmhreahpéffeam andumt pli d{dmmﬁmdair lay

pdcc tabl e c i er rescr b|n formation;. and

100 SRR e bR ERESL PR R P T on

I ncl udesInagh¢iepgbddegatiicthe gnvetlbh BrBAiddsi A Uit comprising: (1) a

gut( e hélgerutolczl cfolmupoors?c%%nczonl nsméé %3-(:1_1 o}cl;l % fliuorol_aégﬂz%t-l-i/(lzs)-l-
yl ]hyarwmmﬂbgm.zlyﬂ AideudxoaubRe i 0gm ?dfoﬁﬁﬁ%ﬂﬂ:lﬁ

acid or a pharmaceutically acceptable sa er eof
wi tRrhFgde af«lﬁi empampwlmﬁ@emmw st éwnequ@ncbm al ly

15fu ﬁﬂﬁha&%ﬂ@iﬂﬁ@cc@ sagr&aeéhﬁerom r%ﬁ%ﬂ%‘zx Inyand (3 a

accept abl e salt er eof one enb
i nveeRtaless; Wh@l‘\?lrdﬁls mwrlbfng lnﬁmmttp@ mniucﬁs(a@mce regardmg

E:hl_ y g.étegn#%r-@baﬁéyé i fPDOL‘Cgl%%yI% h%g&)oi(xlygrox}l?%qekﬂ] 1§1ﬂan_2_
ox m1}74n¢1h¢vy3d#m|- hétdimeir8q wiaolmex§chtboxglid acid a a

3)hfanﬁ%ec%t hgé’ﬂ | é’ccactélg e%s%@thﬁerg%? W}S’tﬁk'(:)céfghﬁlne%];qﬁ%t?c{dl&gm the kit

20b| cavaptiainlly fuythef cdrhprisotifeasavid or a pharmaceutically acceptable salt
((}ﬁch or o- 2-fl uorobenzyl)-1-[(2S)-i -
-3- et hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr

oq ui nol i Inenad ern]ﬁ)’ﬂﬁ]’ﬁ@l)ﬁythb énv@Btion pfovaddealsk %Blhf%‘&x’ipdlﬁia 6-(3-

ned a IS ad th food, to be

nezefl QFORFRAYIY 1 ﬁéﬂé\}rlﬁy ydspy; 3pRethiean 7 okl Tynethoxy-4-
aC Gpt BiMdehyeiRbduihbleieeDicarbogPlit Aci@Re a%iﬁﬁﬁﬂhd&ﬂ&all§1§:ceptable
|nveEt|on rOV|des use of the conpound 6-(3

25 - 1581t dheseg]] BBF%HBMWWF c[f(aztg)adllcament for increasing the
- hydié@»éﬂaﬁhﬁ%m%: RebBurd $l(B-chidBINANYrobenzyl)-1- {@s)-1-

0ox0- |, 4-di hydr oqui nol'i ne- 3- car boxylic acid or

ph éTyMu%“&?&‘Pﬂ?“@éﬁebﬂﬂb@éth%w%%mé He@myquumc?bne 3-
WHM%&HQ gmef111 @ ﬂlﬁ%%ﬁ@% fn?édléﬁ%n? zi’ssédhgm'ig?@red with food, to

absor ption he Corrpoun
6- (8- 3@!141@15@1'?1 Wltb(ﬂ’f@%ﬂ?% 3 pharmapgisplly apgegtably s@t thereof.

30 In one embodiment the invention provides use of the compound 6-(3-
.chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-y1}-7-methoxy-4-

0x0-1,4-dihydroquinoline-3-carboxylic acid or a phaﬁnaceutically acceptable

salt thereof for the manufacture of a medicament for increasing the absorption

of the compound 6-(3-chloro-2-fluorobenzyl)- 1-[(2S)-1-hydroxy-3-



WO 2007/ 079260 PCT/ US2006/ 049668
nmet hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- | , 4- di hydr oqui nol i ne

wo 3ecarfzexylic acid in a patient whenthe nmedi BEMERL006/649668
adm nistered with food, to be admnistered with
ritonavir or a pharmaceutically acceptable salt
thereof. In one enbodi nent the invention. provides use
of the conmpound 6- ( 3-

Cglr%tjolyé {?&Eﬁ-gﬁ?ﬁ ¥ho)xy-4 [)&62 §)4 gtlhyﬁgc{q%)l(r}/ohnel?éa%g)%lfhc acid

0X Qn la, phtigh kO Y it dafeend iCadmiinigtered withi fdody todbe
phar maceuti cal | y accept abI e salt tﬁereof f

maridrHBistared with itonayicorfephiarmgreytivatin pesertpb: gf'c?a}tm?‘ﬁ?ogf

a  retroy JidSeriBidRatASRe !irﬂleﬁugﬁ‘bhﬁ“&es%@ Bf Eﬂéecompound 6-(3-
medi canent 1s adm ni stered with™ food be

5 adreihivret2eflagrohinay -1 4 G- hYdIPXﬁ'3pn9‘ihﬁﬂ?@é%’r?'cYé]| Yynethoxy-4-
accept ?EL&@&L&W&&% %Q%boxkﬁc 859 d 'Xﬁ%@lgﬁ%&hum?y acceptable

|nvent|o
chl sattahéredf foo tieheamyfhytute ¢f eQﬁ)adibatmy:dt fox ynlgbiting activity of a

- et hyl but an- 2
ox AR RN AEFTR Ak P Bagigapegtfopepinisered with
p hafopace el dadihigtepa@fth ahibgavisad 4 plidimiaeaftichlly atdeptable salt
fac ure of a nedicanent for the treatnment or
E xis of a retrovirus infection in a patient

wh en t h eI & GRRIMhentSthe @x@s"ﬂnﬁbﬁb%\ﬁdes%s% h)fftlﬁw&bmlbcmdd% (3~

adm ni stered with ritonavir har maceut i

acceperabt @uggqbpnmbh[@& -hy SRy SriB U NEIAn-£ 1l Plethoxy-4-
L.nvent i QnuRy AYlEastife- 9@3@&@9 Lt f8dr 2 SRRy acceptable

conprising ritonavir Ehar maceutical |y acceptabl e
sal stalttthemeﬁfor thief manmfnpmmm ymeHicaptent faadlkirerimicat onf

an
153 R A SR ARt Dbk Blioh T 8 ol Sihen the BefitBment s

c or‘qzlhlsmistmd edtpfiobd,i tndpe administered with ritonavir or a

-chl o fluor n (2S) - 1- hydr oxy- 3-
{;edﬁlczllglﬁceggﬁgetsr%&%«erfo )X0- 1, 4- di hydr oqui nol i ne

- 3 car bokybneeribbdiment tha mvtiﬁiitmq:emiﬂesaé blyarﬁxacanicabl e

salt thereof for |ncreaS|n glbloau? @blllt% 1t thereof

{ heS TRRRSATC RPN I RY S L6 AR PGy 2cop Blfaltthereo
-2oenbtaﬁiluﬂpmmh@@;elﬁﬂuﬁﬂadoamdmhwf e S ipfegravadeiibitesih a patient.

t
go?goi'm '8? gmeﬁ%?eéaw&sﬁﬁ&mmﬂOP(ng‘jldiS npharmageyical

met &Mhﬁé&‘it‘%ﬁ goﬁﬁh‘]smg 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1 -hydroxy—3-
-7-met - 4- 0X0- i hydr oqui nol i ne- 3- car box

aci @eﬂtyﬂblaarpﬁa}ﬂhambwaaﬂer]cOabf}@&sadaP%m§%1PItE~%ﬁé¥b@6ffllc acid

forgd Q?ﬁaﬁﬁ&b%w‘éﬁ? @&?thﬂ’é szﬂth@feof tHeneRINAY Ak biBavhilability
patient to be adm n ered wwth food. In one

25e mhetthreampered torkeatmisistprdwitefod: phar maceut i cal
g 0 ErgO§ Ihlt g’?gnéé&gpﬁdérﬁ{gﬂgtﬁg ;nventlog prov1_dc::Ls_ a pharr(r)r;(a)c/;?%t_lcal
composition comprising 6-(3-chloro-2 uorobenzyl) -1-[(25)-1-hydroxy-3-
methylbutan-2-yl]-7-methoxy-4-0x0-1,4-dihydroquinoline-3-carboxylic acid
or a pharmaceutically acceptable salt thereof for increasing the absorption of
30  the compound in a patient to be administered with food.
_In one embodiment the invention provides a pharmaceutical
composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
méthylbutan—2-y’l] -7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
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met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne

-3-carboxylic acid WD 2007/079260 PCT/ US2006/ 049668
worooa/opizas maceut i cal |y acceptabl e salt thereof PEDUS2006/049668

inhibiting activity.of a retrovirus integrase in a

patient to be adm nistered with food. In one

enbodi nent the invention provides a pharnaceutica

conposi tion conpri sing

6- | or o-2-.f . yor oben [ QX

R P S R T O SR T T
- 3r&adRs)ihlegradeifla petierd t¢ baadmadsteiedalitly faricept abl e
salt thereof fqr the treatnent or ‘pc%:oph | axis of a

r et r ovi rBEDEsMbodimentthe MVEREPRLATOV ﬁégiﬁ‘ﬁ‘ﬂ? ugicgl ed

Wi tBrfR8on! cerr@&lﬁu%@@sibmf&zlfhﬁmw&w10[(zgy_myaﬁscyan

-anti-retroviral agent conpri si n%‘yrl tonavir or

5 phamathylbutancyl]y7-methgyy typso-d oft-¢li ﬁ@%molmﬁ-carboxyhc acid

I gﬁ)lr Fal ha%n%.c@%h@ggz g@c%?&bf%es%it(iﬁerg&;‘gﬁ ctjﬁél ﬁledtﬂlteﬁg&aﬁSphylaxm

I Mo mtr&ﬁnvxpns(mfedmm am a pati¢ntrte be edinizktesgewith food.

S B SREh rosen P s

ety ppistranritdnilil of a @Sﬁﬁﬂﬁ(@é}tnﬁcdbwcacﬂ:cﬂaﬁb Ry ﬂmi{enfrfof i ne
-3-carbaoxylic acid qr a pg utlcaII cce tabue ‘
105 o TPFRERG e psFRRRRetiSs19d ap Rl VoimieETate b 5‘*&8? ten

the conpRUi dnPodBmasithB iklcatien p%\tlhbsfﬁpﬂmtl-idﬁro‘@ﬁﬁl agent
enbodi nent the invention provides an antj-retroviral
ag mmp%gwﬁrqogqmgsmg 6-(3-ch oro~2—ﬂuorobenzyl) 1-[(2S)-1-hydroxy-3-

6- (rﬁetﬁg bR 23] AU RRERZY ko I 4 ﬁ%@hr&qtﬁﬂ@ﬁ&xﬁ/ bRy Y Acid

yI ]omm@wmaﬂx acceptrbli sidhergafl fraslingreasing: thedueapailability
152¢1 0L cSnph {5?&%%&%&&& %&%&ﬁb' e salt thereof -

for |ncreag|ng. e absorption of t conpound in a

pati ent Inooreecralbbimicst the duventivh pf@ddes dmardiatetroviral agent

:gg%pn%gé\%é Qg" :1?80 r}_t gu%rﬁ’ :)I?Z\é/ Figﬁg enz)fr‘?;; x%é’t'h&l%htana-
[( 2)$]-7me&ﬁdkp-)4yo>83~lr§t-chyydmtmmmﬂne 3-carboxyhc acid or a

yl] met hox 0X0 ui.nol i ne-

L Rpmace Y AERSBHICIA GoReE D CATPESs e HORERP Of the
20f or cdnitiuRidtih AGhadieht wﬁeyadaﬁmatemi wuwﬂsus i nt egr ase in

a patient to be a mn| tered with f

enbodi meff oRRmb IoyesvioaaEouAosn P Bt agent

aged¥m &Qﬁ@gl(gldh%roa ﬂuorobenzjirl) 1-[(25)-1-hydroxy-3-methylbutan-2-
6- (3-chl oro-2-fl uorobenz { 2S) - 1-hydr oxy- 3- net hyl
but Wir7anethoxy-4-oxo-1,4-dihy oqumo ine-3-carboxXylic acid or a

Y1 ] sl BBEORINI$ noePrabldsdli RYALS B34 iARbiti Ry é’cﬁﬁ‘aﬁzw&%t&@vims

acid or a_ pharmaceutically acceptable salt thereof
25f orinteggaserin atnpiint terbepdapniptessd witbfoed- et rovirus

infecti o[r}%bxge AnBadikfnt tl‘Iean&xti%grﬂr@ifﬁ&@ﬁﬁgnﬁmréﬂ:b\flﬁpggent

In one e nment the I nvention provides the use of an
i nt egnpung AHBHkep-2-flucrobenzyl)-1-[(2S5)- 1-hydroxy-3-methylbutan-2-

y1]-7-methoxy-4-0x0-1,4-dihydroquinoline-3- -carboxylic acid or a

pharmaceutically acceptable salt thereof for the treatment or prophylaxis of a

30 retrovirus infection in a patient to be administered with food.

In one embodiment the invention provides the use of an integrase inhibitor
or a pharmaceutically acceptable salt thereof for the manufacture of 2 medicament
for oral administration with food, for achieving enhansed bioavailibility of the

integrase inhibitor or the pharmaceutically acceptable salt thereof in the treatment
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or a pharmaceutically acceptable salt thereof for the

manuf acture of a nedi canent for oral adm nistration
wowdi/ofaeed, for achi eving enhansed bi oavai l i bi PCT/YSDNG6/049668

the integrase inhibitor or the pharmaceutically

acceptable salt thereof in the treatnent WO

2007/ 079260 PCT/ US2006/ 049668 of an integrase

responsi ve condition (e.g. a retrovirus i nfection such

ol ot e, AP FARRE R e on wirv

( e.ifffeciorc®mODSyd of Formula (1) such as Conpound 1) or
a pharnaceutlcally accept abl.e salt, t hereof

manuf actEe smbediaentdsientich Prpides el gfssgape inbibitor
Wi B of 90Gmpb@Hd @ﬁuﬁmm@rt) Isﬁ&r&a@@ﬂpa&&prp@ﬂ @ﬁh&fnaﬁaﬁlcally

|nte rase |nhhb|tor or the pharmaceuti cal
5 ac ceptradtile salhthereaidprtbe manufarsuneod atrmdrt:ararntafﬁr oral

- ntoy 1%1‘%&21{1&% %ﬂ%éﬁ f&f %ﬂfhé\hﬁ% irlcFeled Qber?%s of ﬂ‘é 1nte%rase

i NFECt1On SUCc ction or ) I'n on
entiatiibitensr thh @hamvesuiicdlymcovptdels sakthareef ipfthetreatment of an

i nt.egrase i nhibitor

udheEeosmatie Sapss fnd R bt R o bk

sahhﬁkﬁaﬁapﬁlbsp the manufacture of a nedlcanent for
onavi.r _or a

adm ni stration rnace '

103¢ccept a bﬁné’%eaﬂn?b‘\lgﬁ‘é‘fe’éto#w frenfinR PF C}Vé%e{) ﬁgﬁ PS%?P%m?egr dse mh‘bmr
I NtRY. a$BmpBER®BEFYEnkIaNDishtwhs ComPound LEbdF @phafrkt&ceutlcally
infection such.as an HV infection or

errmremw@ sel ghareridRt ﬂ&rnm@%wft%e@pggns%t for ggqqggg,qatlon
‘@} b 360 e e aﬂlﬁﬁ?hé’eﬁ%&l@ﬁﬁ%bﬁb&@aﬂt thBRbLRr tfl@freitﬁﬁnt of an

i canent” f or adm nistration with
an integeae a@@onﬁﬁﬁ sbrditionp ée-g. a rptroyipoimectism meh g pa HIV)

suc; ?Hﬁ d 1) or a pharmaceutically acceptable
15 |?ﬁ%%8P§g o? the treatnment of an i ntegrase

r es ponsi Ireoreonmbadinent thegnveaticaproviflesbeusé efritamavis og b
! Hls?\]/euﬁ;% 2 clzc%r;])fa?])l ﬂaltl:%l% o{" Ror QM m%”EPa%h{}? ﬁ% B}%gl}cament for

|nV e} an |1 ntegrase
(e. @imimstﬁﬁ'ﬁﬁ with af inkepranel iahibitpr Guch m&@wﬂ@tﬁ irgrrhiplac(f) such as

" PRALIECE) S L SCESRLAT. e WIEHBELT e moamentoan

20t hem@gprase rfa@fon&ihre conditibact.gr eradfovirusbsieciorenichfas an HIY
treat ment of iﬂélntegrase responsive condition (e.g.
a refEEerEABPecti on such as an HV infection or

AIDS). Im &E@erﬁﬁ&&ﬁieﬁ?ﬂi& ihhehtion\tRovidedthprry b es iftb@ase inhibitor
use of ritonavir or a harnaceutlcallﬁégcce abl e 1
sal fe-& Heiomgroung of Eremplar{lrsych gf £ogipoanida PE aRERTNGRtically

ad n?i&'eﬁfaﬁﬁzt daRRhdVebh 288 rﬂtéﬁa@ﬁ*&%ﬁaﬂaﬁhh&uﬁ@ﬁll Bcc@ptadle salt thereof,
u of Formula (1) sueh npoun or a
25p h g%mbfem@nefapmyﬁ ate gpdifament Grithy FerEwpt P%rm ifiggrase responsive
tr egd ieiién &:f.g.%r}etrovnrus infection such as an HIV infection or AIDS).

In one embodiment the invention provides the use of ritonavir or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for
administration with an integrase inhibitor (e.g. a compound of F ormula (I) such as

30 Compouixd 1) or a pharmaceutically écceptable salt thereof for the treatment of an
integrase responsive condition (e.g. a retrovirus infection such as an HIV

infection or AIDS).

12



I ntegrase responsive condition (e.g. a retrovirus

infection such as an HV infection or AIDS). WO
w@oe@7/0e@60 PCT/ US2006/ 049668 I n one' enbodi meat/ubiue6/049668

i nvention provides the use of an integrase inhibitor

(e.g. a compound of Formula (I) such as Conpound 1) or

a pharmaceutically acceptable salt thereof for the

manuf acture of a mnedi cament for administration wth

ritonavir or a pharmaceutically acceptable salt

thereof and for admnistration wth food, for the

treat meng g e&[bddﬁh@;ﬁr@@ﬁweﬁﬁ&opﬁivy@smﬁaetdm il gthse @nhibitor
retrovirus infection such as an H V infectiaon or

Al 68g: a pempaendabiirmintD) sHd d5veRPPEN brs Riggmpgrutically
us€,:0f Ak QR ckedt rfmathe R IREGU G Fh M ARER BE BRI inistration

Ga
salt t ereo? or the manufacture of a nedi canent for
5 adnwith sitoraviren aghatmaneuticalbracgsetabletseliitheypoflamddor administration

a u
ARG o Dbl e S5 F RAUAE Hhefibnfe s reovim
adrhfecEbh ahidhoay anvi I idfeeibn dralDS)e treatnent of an :
i ntergrase respo |ve ondi tj.on retro Virus
n et o PR ETRonRPEEY pldhs e 1 SRR gy
(fjpy QU@%&%Eﬁcc@ﬁtablé%altﬂM&Bbf foR theatﬁaﬂ\ﬁh&tuﬁSof a medicament for
tional . inventive features, wll be ap OH h
10y headaygtsrlmaw Bitham iptegrash ViP5 B FPHEQY bhgef E?w“ﬂa ) such as
BRI @Em%éﬂf&' a%a%a&‘ﬂﬁcw&ﬁagie@ahl thérSof4rdPor @flministration

pl asma’ concentrati on versus tine for Conpound 1 al one
andvith fewhierthe nsptoygnt AT a1 insperoserrespamsige cpndigion (gapFetrovirus

I I trat
2Ry, 4 O AL o e, concent ot on

- hydr oxymeqmﬁ)ﬁt&nmadmagqqof ey pihigp as well as additional

157 e It R B R e U Aot SRR roviced

st dieesin. FI G :3|IIustrates data from Exanple 3. FIG

data f1om BxampPiis UENBAROROF pigF DRAWINGtrates

PCT/ US20818% 0¥ 6f&ph SIEplAinhA—Ebrioefirirti dnilV«ebiis@imd Fiir Compound 1
| NVENTI Rito aV|r Eff ects: Cbnpounds of the fornmula
(1)2lapea0y B R UERIRSMIR RN Er s. A specific group of

20 FIG. 2 is a graph plotted on a linear scale of the plasma concentration of
6-(3-chloro-2-ﬂu<|)robenzyl)- 1-[(28)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-
4-0x0-1,4-dihydroquinoline-3-carboxylic acid (Compound 1) after
administration thereof'in the fasted and fed states.

FIG. 3 illustrates data from Example 3.

25 FIG. 4 illustrates data from Example 3.

FIG. 5 illystrates data from Example 3.
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conmpounds of fornula (1) are conpounds of fornula

(I1): M RB1 OO RRi I OH RBR2 N(R6)MR33 RL (I1)
wobe@reras R4 and R6 are the sanme or different pPODUSH06049668

is selected fromgroup A R5 is selected fromH or

group A; or R4 and R5 together forma ring that fuses

to the benzene ring to which they are bonded; mis O

to 3; and Rl, R', R32 and R33 are each defined the

same as in formula (1); provided that when mis 2 or

3, .then R6 of each mis optionally the sane or

di fferent. ApEEAREEOESCRPYIONOF THRINYENTION

Conpound 1: F, OO0 C \ I \ J &H O1. Conmpounds of

f oRdtonavie Bffegtse described in United States Patent

Appl i catd ol ' X i .

is her eb%/&ﬁ%%)ﬁryg g ?g{iée e;ﬁe))le{]re Fﬁ%ﬁ%%ﬁ?@é’ 39/[ F)rs‘.’"ﬁ s‘blamﬁc group of
5 Corpumpnunds eforbelaf(fard comppungds ofdormulaklanpl e 4- 32,

of this docunment. Methods of preparakj”on and use for

this and ot her conpounds of Rt or mul as (1) and.§11) are

al so described in this dacupeqt. QW

one enbodi nent of the inve _

met hod of inproving the phagneeok], of ~a drug (or

a pharmaceutically WO 2Q(,,O792§0 P I 2|b06/ 049668

accept abl e salt thereof) by admi nisteRi'ngR'itonavir or

a pharmaceutically acceptable sal(@)t hereof with the

drug. The drug is preferably an HW’i ntegrase

i nhi bi t oxherbinr t hernore, the drug is preferably

met abol i zed byscytochrome P450 nonooxygenase.. . \Wen

i sl et G s B SRR B 0 cens A e R lEbiey e ot A

10 R’is selected from H or group A;

or R4 and R to gether form a ring that fuses to the benzene ring to which
they are bonded;
m is 0 to 3; and
R!, R*, R3? and R are each defined the same as in formula D;
15 provided that when mis 2 or 3,.then R® of each m is optionally the same
or different. ’

A preferred compound of formula (I) is Compound 1:

20 Compounds of formula (I) are described in United States Patent
Application Publication Number US 2005/0239819, which is hereby incorporated
herein in its entirety. Compound 1 can be found on page 76, at Example 4-32, of
this document. Methods of preparation and use for this and other compounds of
formulas (I) and (II) are also described in this document.

25 In accord?nce with one embodiment of the.invention, there is disclosed a

method of improving the pharmacokinetics of a drug (or a pharmaceutically
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separate conpositions that are adm nistered at the
sane or different tines (e.g., concurrently,

wG@omseceeee vel y or sequentially), or they can bBCT/US2006/049668

fornmul ated and adm nistered as a single conposition.
Certain H 'V protease inhibitors that are netabolized

by cytochronme P450 nonooxygenase and that woul d

benefit fromadm nistration with ritonavir are

descr i ni t St at es Pat ent Nunbers 037, 157
an&"%er’?%g ﬁ%%t?{?m?)dw 1%%?%%/ﬂf°ﬁw 85?5’1‘1&'6%C§Pafﬂlyby
r efaetepitatie bdlt thefiof Wit the dbys. ThedRighabRMabEASCHIV ‘Entegrase

for, atl and dosi.ng, regi mens that can, be_used wi
ri tlgﬁgwrr ECFPER Hiroiru ds erstsral)y magdehnlized fbaxrcyrqrobrome P450

| NeHREedmab. biRh S afBtisREed, HRURE, ddtntdiahast BhALRRd a
Pat ent Appllcatlon Publi cati on Number US 2004/ 01671 4

5 whisepprits creebijions st prsr atreidistreeditthp yame e diffiwentitimes (e.g.,

SR P TR AR i

caadmﬁtﬂlstcmdtmrmihgiacbh@bmmbn for exarrple about 20ng

iﬁcﬁbgﬁtﬁ%&”ﬁaﬁfpﬁmé’f% i et o8t Gt isatchtome Paso

Ny nichoaRkQgnade hadivotid ‘BBﬁBﬂtTfrdi’ﬁ ﬁdﬂﬂﬁstrdtfbnoﬁ}ﬂh ntonav1r are
specifijc.e f the invention about

"
D oGtorlBa T, UBHed SRR SRmPoR R[5 956 (01.703 Sufigh are
as h@ﬂﬂ'}ggg&ﬂpéraf%hebﬁnng’eﬁr&k% 8 ehaid &firalyo lﬁhe@@p&fgnﬁs Qlescnbe

abou rltonaV|r1§ day. In an enbodi nent
th Oﬁn?ﬂlémg ¥l doping fecypens B8 used Fthrignavir.s about

20 ny, %rﬁﬂlaéxﬁ% A8 oS g ginmead gﬁgloll'\l grﬁu%gse %l@ 2y be

. 175 ng, .nore s eC|f|c
12 éO‘#Frg;igJ@rU@Eﬁﬁﬁta@S Gategt Almhcatm lé;’c&mdﬁlmwmﬁfer U$e2004/01 67124,
151 nmﬁ%&mﬂ&ﬁﬂ&s Bl smoé 1 FdrORAMh it eﬁm?%gv‘ﬁhé“

abou , speci fical
ab@ﬁﬂrf:@@nh@leldcreglbwis M@Sb@appmdeo t}wpaaclftmmaldsynbémbh&rem In the

10 h d d
oo Ry B R R o 3B Rbo B me g1
ad Krbmpstmdabf mmum @) er dpl smchE® Gﬁh@oﬁﬁd 1GaaRpbel adnminigedd with

| tg%%[ ng(rgﬁ a@quﬁ%@ﬁw‘%ﬁf&gg&%}gg gf%éiaﬁl b%\%gsgemﬁe@@bodlmem

20 ( f of thephoérﬁidm dboﬁdlzmgg 36 pbsuitSH0in Oﬂatdo@nﬂcma of ¥l (1) or (ID)

30

duri hour's nbodi nt of daj |

ad ﬁi‘fﬂ?g & Cappgnd b P e AR °utb915’&}ﬁd‘b9ufa§9ﬂ)m8 of
ri rRGRNi ped ey dBs ag @ﬁlbﬂﬂir&éht 6@%&1&%&}& Bke@eshle dose of
concentratlon of WD 2007/ 079260 PCT/ US2006/ 049668

CofffBRRBNA 1 Adhih PRmeg “Gvee. Eove. $3 me, 100 mg, 125 mg, 150 mg, 175
ap RO POUn®S, Yeidré QpBaFiBAlLLY AbJEIBY mdRE6h) 125UhLL 9 ai%éut 150 mg. In.

hours. In one enbodi nent’, preferable armounts of
5¢co ﬁ%&m'P@ jment off &ea@ggntlon a sultable dose of ritonavir is between about 20
mg to about 200 mg, specifically between about 50 mg to about 125mg, more
specifically about 100 mg. However, higher and lower dosages of each agent may
be efficacious. :

In one embodiment of daily administration, preferable amounts of
Compound 1 and ritonavir are dosages which can achieve blood concentration of
Compound 1 méintaining over ICys (f.e. protein biﬁding-adjusted in vitro ICos
100nM) during 24 hours.

In one %:mbodiment of daily administration, preferable amounts of

Compound 1 and ritonavir are dosages which can achieve blood concentration of

15



given to patients which can be achi eved that nean

reductions in HV RNA as anti-H'V activity nore than
wa287/0028@® copies/m, 2.0 to 3" i g preferabl ypgt/osionee49668

speci fic enbodi nent the invention provides a nethod

for inproving the pharnmacokinetics of an HV

i ntegrase inhibitor (or a pharnmaceutically acceptable

salt thereof), particularly, one that is netabolized

b BT Tl ine PR B Roreheh (0 vl ip Kimax

treﬁbdmmum’iyzfaﬂﬁmﬂsj steri.ng or coadm nistering
ritonavir,_ or naceu |y acceptable salt
t her eof v&“tcﬁ‘eﬁ’i‘@q%ﬁf’%‘&r a@%ﬂﬁﬁﬁ@m@fs ofghe gompound 1 is dosages

O diafol fifieRs WhibRBAY bé adievdRAA HBEEMHLSR s Yn HIV RNA as
acceptabl'e salt thereof and an HV integrase

5 nnBrEEY aghivigy ishaenedbarut -5 degib popiew/mit profesaldy 210 logio.
t her eof
et ot sk e FEAGHBLLERY N BHL SESBIE, RATRy s mprovin

i n the pbarmagbkimetics of @l BV uﬁegva‘se fobibitonlfotod pharmaceutically

SRSy Y A R L Py A s
Patmmﬁcscygénaﬁsa,d@o&rparlmmma% the CNgs3 AP ?Q’dﬂl?]ﬁmﬂ ifGlpatient in need of
e aspect of the invention
10, &Fiﬂ%‘gtﬁ‘%‘t A ‘%’%ﬂ erﬁﬁf%‘ﬁ"’f’a‘gnﬁﬁﬁﬂﬂﬁ Ty B Rayi ¢
to ﬂh@ﬂﬁacemﬁeawﬁaéds? @8l gaﬁtﬂl@rsopémtﬁrﬂhﬂn‘pégraﬁqum&sr Such a
e

i nhi bi_.tor ctive amount of ritonavir
i s, Ombén%}%mﬁmpa%w? PeyPhamssetically aceqpiable Pﬁlbﬁl@é?@@ and an HIV

| nhidabtRE intiBitdi 6 AYDRhcUPERRS Aok dépt®id TR AY Lo Bt is
pharmacokinetic profile of the H 1V nt egr ase

in Hﬂ%ﬁb@rzemé/rpmh@@me 8469 mqr@owgﬁnaseels\méﬁll Gerguhibiting HIV
15al ‘-Hi't% aEE gﬁéﬂttaﬂ? ?9@? ﬁ?e%ﬁ?{o? 1&}3{)%%{1 T?%ﬁn%ﬁtcc% ﬂorgphylams of

par |nelcpro an |
addintioA irdectian MDDS (acfihizechipmnne déﬁmncmmdrom@ad atpatient.

boost a inhi bi t.or can t her a u
(e.qg., oastaeréuesslg ¥E““§r%%‘%ﬁs B Cﬂsaf 311‘3\7?’!”?? e.g., humans).
c onvent i @nahigccuslétﬂe fiimrentibe paphdds tha by of sreaffdchige Hnbunt of
i nf ctlonlna ati e A boost i dose of r|tonaV|r
i's %8‘6?%? NGt F“g’ Rthﬁfm ‘%&Hﬁt‘n‘iﬁ fﬂ/ fiptegrass inhibigr. A
20hi @lﬁfeeﬁwglhotlﬂt &f ﬂt@ﬁﬁwﬂ@ﬁﬁih@&h@ﬁ!m@ﬁnﬂr@@mf@i t@hﬁ)'olststﬁé ofrv
the co u '&orrrul as %S (11), such 't hat
t héf“reg%g brgﬂf’lé% i BS‘PPBWPGCF apb BRIt the b papacelinetic
bi Qﬁl&ﬁldcﬂhhé HIY inieRfds€ agabitdt Wth daNSIred td RCHRaRERhen used

half life, increased tine to peak asnma
coridst ridis ghtbitop E?@S%Séﬂf‘ﬁﬁg?re?fﬁic?mq)%ﬁ rhagmaestkingtig profile than it
| NhRANASAHRNEHRI adifBH AT itosNaE. AR Enfount BRFRMEHIr used to boost an
Conpound 1 .is a HV integrase inhibitor that is

25 et grass Ehibijor captbssubbrmPPUto (41 ndesrgechriew the amount of

ggﬁ?ﬁé%dypﬁ%é 006(/:1!049%91f§85£ﬁcah§ tR3n S PV in¥ion in a

patient). A boosting dose of ritonavir is subtherapeutic for treating HIV infection,

yet high enough. to effect modulation of the metabolism of the compounds of
formulas (I) and (10), such that their exposure in a patient is boosted by increased
30 bioavailability, increased blood levels, increased half life, increased time to peak
plasma concentration, increased/faster inhibition of HIV integrase and/or reduced
systematic clearance.
Compound 1 is a HIV integrase inhibitor that is metabolized by
cytochrome P450 monooxygenase, particularly, the CYP 3A isoform. It has now
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been found that ritonavir can be used to boost the

phar macoki netics of conpounds of Fomula (1) as well
wa@so0oonheso H V i ntegrase inhibitors. Ritonavir PST/US2006/049668

particularly useful for boosting the effects of

integrase inhibitors that are netabolized by

cytochrone P450 nonooxygenase (e.g. the CYP 3A

isoform. The degree of such boosting was

ungx l.y_substantia tonavir, c t he
1 oS Fab o8RBT b e wrd o Batrrake PRresboinesay e
aI sonipothds éf o8 elaqar well fosthel HYV 11@8h@s© inhisiRRt.| Ritonavir is
rance) effects of f{hese cq ounds

met abol | s cl
Ac PGFRRURY e?ﬂef%%%@g thy eflerds phipdsmrassrinhipgors that are
' ntrﬁ&ﬁ@(ﬂ&eﬂ By tdBkorhOP45H ﬁmn%@iﬂ?ééﬁsal ?f% R @ipas A lidoForm).

or the pharnmacéutically acceptab her eof can
Sal sihe degeeedrnph bpesting Wastupespectedly ﬁbb%altttahethagem gan limit -

t h %e Al g§seefffgct bPHhneké g@l@k&gﬂé' lr{ﬁ!)?zwaf 1%8& 'apslgslimi% lt!l'?e secondary-

stav entricita ten
e mpass:(systbmnecr lm;cauamertabolisamwardmme ef&cﬂ@xftﬂh:hsa epmpounds.

glesla:]g;: So 39, %l?egr;ngtgxod? Pg&%ﬁ%{zﬁl ioh \{%é%;ezinlubltor (or the
' ndﬂoﬁqmuhd OﬁFaﬂﬂﬂa\(I)D or firel }ﬂ"aﬁﬁwe‘htlcalﬂl%céﬁﬁ%ld salt thereof can also

V 0 renavir | opl navl.r ritonavir
enf %fl‘[a o reJ X ?ﬁ%ﬁd}rﬁ%orf |°gt?}i Flgentg\ﬂ@\t,a:m 1he§fu1 for treating viral

De)iﬁfe\éti&hst Qﬁ&}f‘&; staPLdiGk | MR RabiAEHEXS Y r; emtricitabine, abacavir,
El VUCI t abi ne (ACI—|126443) Racivir (racemc FTC,

psilampauine, gidgyvodige, ¢<ﬁan0fm zaleabing phpprhag|dgeiayirenapp

99.2023ine AN cD't MEsal mﬁyvﬁe Ar 1
TV SEaRDe; St éré ad4‘rs Ve 1o R R g PEa. ne finavir,

mnmrplpqvw'e SaIRTNAYig, fo§¢mp1;§:pxwlr,| lopipaviGkite98684nfuvirtide,

15calf%%ﬂjddﬂfe tﬁl I Hﬂ)\%ﬁﬁ %rex@%f:m% %rzzgltab%{ ﬁmdq;]{owr

pharnaceut | cal |y accep e sa
th é‘llmwbma (s%tCH ht44deRacivia fecane T TOrPIIe Dy MIV -210, KP-

Co Pt f5txling b1 B P TE" e e, Bty B0 e oo,

c héﬁmwswgeanm)g ar-HU4E,STNC- 1mwueemn“éb1ecdgrmﬁﬁé, T™E-278

B PrRes Uahe S abhated s R S5t Bot MR ¥phs, or
200nghamhaduiiedlly sdceptablel saue tHer T, Alﬂﬁ)ugﬁftﬁwﬂﬁ)v@fhsi ﬁl@ludes

invention further —conprise the adm nistration of
or FRAPRATRES BF SEYFEH CORAUBEE-dLSTP BRupdsrstosdithat tpreference to the

( T%)deneﬁ‘ﬂé hls6 b ARARENhE Eﬁ@rlylﬁi Q@Wé@h@ﬁué&ﬁ\%@m re éardless of

di danosi ne (ddl), stavudine abacavir

at &29feay iIe }!F?V)f the iGN PRIRH qan(aun\gpnoslaﬁn ﬁﬁﬁwrrcomm one or more

ti mn@éﬁgbﬂts(;a@é&d HRs IRIaYsf, (FosAPV) and efavirenz
(EFV) he kits of the invention can also optionally

25f urt her Tnowgemhodipentnf theinvention ithemetitods 98 fhedpeention further
fr Qﬁhﬁﬁef @Q%mlrﬁ&tatlo;[ he oﬂ I%BI’& 6tﬂ¥ eln%rgeﬁ%c féom tenofovir

pr ovi kit conpr|5|ng an i ntegrase
(e RF C@Bﬁh stdcitgbinafF EC) haiona@ag (AZA)D, I@ldamsept(ddl)estavudme

oA i, o Bl R b sov)
tipranavir (TPV), fosamprenavn' (F 0sAPV) and efav1renz (EFV). The kits of the
30  invention can also optionally further comprise one or more other agents selected
from the above list.
The present invention also provides a kit comprising (i) an integrase
inhibitor (e.g. Compound 1), or a pharmaceutically acceptable salt thereof, (ii)

ritonavir, or a pharmaceutically acceptable salt thereof, (iii) prescribing
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WD 2007/ 079260 PCT/ US2006/ 049668 i nformati on, and
(iii) one or nore containers. The prescribing
WO pdoonnese on may provi de prescribing i nformat POTUS2006/049668
conformng to the nethods of the invention and/or as
ot herwi se di scussed herein. In an enbodi nent of the
invention, the prescribing information includes
adm nistering the integrase inhibitor or a
phar paceutical | y. acce table salt thereof with

71 OBHAMRHOBATFIEH P O aPTe SRBTHIEEH iR XFseHbIE infgmation may
| NtRevAs %rés@ﬂbﬁ'gtlﬂformzﬂgn 8bhBEheQb thd MRARUL bf A1t ihiéntion

b|oavallab|l ty of a representative integrase
R a6 oerivise discbescrltiergins in ajempodiment of thevinngntion, the

; 0 "prleécﬁ'?b'iﬁ%o g&i&ﬁﬁ% ?ﬁclu%&%#lrﬁ}ta%% LS ?‘ﬁécéra%; inhibitor or a

tonavi r st ineti
5Co m:haundcelltlﬁib' meEpt@bk: saft theradfhwith sitormtvirao iofpréd@Othey

r|t Vi st at e pharnmacoki netics
n’p%%orll( eflcb%g gleofg?%ar%g @Hgltqrhe si ngl e-dose and
rTuI ti pl eThosffequhaf rimaakic batthebioatailabilitpwhd rdpressrtatileSategrase
det.e ned The |tiple-dgse, safety of .Co nd |
aarPAPLPE MU ra il asrer P ol e R s imitek rinelgs
thhods The study was an open-1|abel, fixed-sequence,
crossover, pharmacokinetic study with 12 subjects.

10The s mjsdaaqﬂs IR cheat Rityn Ak Booddihls BRIhOPRAAAALekinetics of
nonl actating femal es between 18 and 45 years of age,

i ncl usi ve. The duration of Coppasmddy, was 20 days W|th
Period 1_of ys to 10, and Period 2 of da
20. Fol | bb¢ cprdmyipisiraiponyel,1 O0me aorayis 1V>( qroéle steady-

NY)stAB @h%ﬁc@ﬁ@l@tl&@&f S Bo@eM Wesd @ét@x‘iimhx*\ﬂ C?he gﬁg eydose and
orall%mllmredl ately after a meal. Conpound

fifieteghgrmacokieties @hCoyposnd L were ﬁhﬁé‘]@tm%ﬁ The
1saf trﬁﬁlt@lé'@@ée sa@i‘} B?C‘bﬂlg)fgﬁ.fxd LAl R0 alone and thh RTV was also

Phar macoki neti cs: The OW ng paraneters we

caldetdraniestl.f or Conpound 1 (and netabol ites, |f

possible) in plasma: Crmax, Tmax, C ast, Tiast, Ct au,

i X Mefhyds i ast, AUC nf, 9%AUCcxp, AUCtau, Ty,, VZ/F,

and CL/F. Safety Safety was eval uated by assessnent

of cl i ni th¢ sthdihpraegppendabel fated-sgawaice rossodera pharmacokinetic

e T e

20 nonlactatmg females between 18 and 45 years of age, inclusive.

" The duration of the study was 20 days, with Period 1 of Days 1 to 10 and
Period 2 of days 11 to 20. Follow-up contact was on day 27.

Compound 1 (100 mg) and RTV (100 mg) were administered twice
daily, orally, immediately after a meal. Compound 1 (100 mg) was administered

25  twice daily, orally, immediately after a meal.
Criteria for Evaluation

Pharmacokinetics: The following parameters were calculated for
Compound 1 (and metabolites, if possible) in plasma: Crax, Tmax> Ciasts Tiasts Ciaus
Az, AUCo-tast, AUCins, % AUC exp, AUCran, T, VZ/F , and CL/F.

30 Safety: Safety was evaluated by assessment of clinical laboratory tests at

baseline and at various time points during the study; periodic physical '
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exam nations, including vital signs; and docunentation
of adverse events throughout the study. Statistical

worihodeePhar macoki neti cs: The phar macoki net i cBCDS2006/049668

15

20

Conpound 1 and RTV were summarized using descriptive
statistics. In addition, a paranetric (normal theory)
anal ysis of variance (ANOVA) using a m xed-effects

nodel appropriate for a. crossover design was fit to

S AR PO M oG R Stk o SRR
Conp@npbeanshosmdyul ti pl e-dose to singl e-dose
phar macoki neti cs of Conpound 1 and nultiple dose

phar mac dtatistiediMetho@onpound 1 with and w t hout RTV
were performed: using 90% confidence intervals for the

ratio ofrmmﬁetr@sanﬁe ?M@&Hneﬁds@@@ﬂﬁo&ﬁ'lrand RTV
Saf ety: No st atlstl cal erence was performed for

5 saf ey symmarized psing dewhme@reswt {rca lu@ay a PAREERILIT $normal
Ph &g@

ph?? Mac o%a%él gf&gygéngtdg f&@%ou n %mﬁ‘f‘f} appropriate
af ffera. Sﬂoﬁg?v@l‘ dmgn des fintp be n@tmddo.-'mthmm ﬂr@ﬁ)sfmgnatibawf

1 &[ﬁ% |4t (1

t 3/v| ce ‘dal ll B @gg%?&%rﬁ a?%‘é‘ggeﬁs(@ a C;ﬂ”\) g?mgﬁn?cﬁ’é of

p r easdtipke- cb:fse IRT\Mngwmlele $hmmtohrmhb$/ oBSompoandylhad dndeple-

da| Se%%ﬁ%%z l ; I tﬁaﬂ% 8&?8&8’2%’6’3 performed

P%M@Mﬁbﬂrﬁi&@ﬁe lnt&stQBr e ridid pf peométrid mdans féz dakbh
O et "et M ~f 00 kno 00 OVNMOO NO
c?ea{;‘be%PWM MC) 00 v N c$.

Safety: No statistical inference was performed for safety data in this
pharmacokinetic study.

RESULTS

Pharmacbkinetic Results: Mean (%CV) plasma pharmacokinetic
parameters of Compound 1 and RTV after single oral dosing of Compound 1
(100 mg, Day 1) and multiple oral dosing of Compound 1 (100 mg twice daily,
Day 10) in the absence of RTV or in the presence of RTV administered orally as
a single dose (100 mg, Day 11) or multiple doses (100 mg twice daily, Day 20)

were as follows.
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WD 2007/ 079260 PCT/ US2006/ 049668 Duri ng

adm ni stration of Conpound 1 al one,

ZS

Compound 1

st eady-state system c exposure (AUCta") to Conmpound 1
i ndi cati ng autoi nduction of

(Day 10) was approxi mately 20% | ower conpared with

t he nean exposure (AUC,,,f) after a single dose (Day

1),

in a

met aboli sm Coadm nistration with RTV resulted
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20

25

30

and a relatively long nmedian elimnation half-life

(9.5 vs. 3.5 hours, at steady state). The increase in
w@oopomd) | exposure after coadm nistration of PEIVUS2086/049668

likely due to a conbination of inproved ora

bi oavail ability due to decreased first-pass

nmetabolism wth a conponent of reduced systemc

cl earance, as indicated by a change in observed Tie.

Overall, these data support the use of RTV (e.g.,

| ow-dose RTV) as a pharmacoki netic booster of

Cbnpound 1 to enable, e.g., achievenent of higher

tro concentrati and uent in .
i nt iﬁmgsad"éwféww@ﬁwewnﬁ o B SRR o sygmic
exgwsaai AU )o @Bﬁ@oﬁﬁpg (Deyl lmmaﬂappfo?ﬁateM%db\slret(c&'ﬁ%al red with
i ve events) ng. adm ni stratjon.of. ound .1, al.one
thegagan GrpopigialE s Sareis st D3y 1 Sundreliheioifytudh or
Co%ﬁ’éﬂu‘ﬂﬂStrﬁ@tbb(ﬂﬁnﬂtogﬁkﬁﬂﬂﬁmﬂxoﬂl"VRHE\/RTme@N@Q lvea AEL nBIbition of -

Co&%?ﬁ%}ﬂglgmégp%;gfag %Hﬁl&% @?%%g}egﬁ@tgggﬁglmgdmted steady-state exposures

anaqrfblahsélp iR fifin SRARRHBE hAITRIVO.4 be 3nsoﬁdur§ ra€ Ge@d dtite). The

report ed treat nent -emergent AE  was naus
mcggﬁ;@,up gﬁﬁé’&’“ﬁ?l gxgqj;ﬁfee%ﬁ(§ chg%mst%gq of RTV is likely due to a

cobdb$if: iR M 1R PRN 6 blal BisavaRbAitIULS to ddFad@l fldst-biks metabolism, with a

severity and resol ved w thout  thera g
com@a@wfe%lﬁe} @@Fﬁm,@\ekeaeaﬁeuaaé?%%g X mehangs & pbsares T
to be related to st 2 of 12

subj @eqrallthesgd aﬁﬁﬁpﬂﬂgrs# 2F R éeﬁw’ﬁﬁ}”s‘{"ﬁaﬂ oR &

ph&RARAUItd boddt&T CoMhouid 3 t8fendide, )] Afilevemdr6f Mgher trough
events) after admnistration of Conpound 1+RTV. No

copeearaipnt anddessisrguart dRsweiRisBAiSed in nore than one

subj ect after adm nistration o

Tr e Yafetyi Resujtsy Er&atmt—le@ﬁgﬁepb veﬁseﬁggxgs pg}glg} v&eﬁg reported for 4 of 12
squébisQQB%aﬂ'@évenﬁs(j duithg bdinigftioh oCoRPUie 1 4fSRY avg @ 7 of 12

usea (three subjects vomting (two s
SupiSEEAoRE: 1 frns) B}l@&% §‘§m“aﬁeﬂﬁf* of FPE@O@?%@%& ﬁfetsg)g‘e AE was
repltcHBhingois ti\VEHE SEbjeV N g Qafiikedion U G‘dﬂ’qio@ﬁﬂ 1 alone. During
di_sconti nued because_of an adverse @gent

A BHTANR S OSBRI e KAy o ey epnise b gpt-emergent AE

wl reeed, bﬂi&@n&éduﬂm slojess (BB%:)aNﬁ)@t ©éatmeftbdnidrgéit AEs were mild
Iaboratory abnornmal it o clinical |aboratory

(GapfoPrasereyithaad rese éﬁ%‘r‘@‘ga“ta‘ ergpy- AE WD 2007/ 079260

PCT/ 82006/049668 i stration w.th

RTV f’ TS REa Rt fh§§ cm&ﬁ%\&ﬁo i %%}BDWcP"f‘*‘amd to study drugs
wére refaatedIn ofind sebjgets f] Mﬁbvlo)bvbm)‘ sfes adminisiRivnof Compound 1

algped and i f?cgollztsuﬁar k! &{%%g#r eYsnEs) %ggco Cenératégr{ S Bompotd 1+RTV. No

traha efmaekddNEE ivas beposted in afordhap ouea Slubject afPereddministration of

adm nisfrati f
cinoaohhhs 3 edloe TR Spa i Mmbld B 8k poblscl Bher
adAﬁthraﬁcﬁfﬂhm&hp@IdddﬁﬂﬁV Gerpoineh (het sutgectg)| Voradingr(seo subjects),

d.,and.tr ns e ncurrent ora

Gy st e Bt g 1w ce dai y)

No serious adverse events occurred, no subject discontinued because of an adverse
event, and no pregnancies occurred during this study. No subject discontinued study drugs
because of a clinical laboratory abnormality, and no clinical laboratory abnormality was

reported as an AE.
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and RTV (100 ng twice daily) for up to 10 days was

generally well-tolerated in study subjects. After
wa@den7nrese at i on of Conmpound 1+RTV, nost adver SBCEVSIING049668

reported were mld and transient and generally

consistent with those reported for RTV. Exanple 2.

Saf ety, Pharmacokinetics, and Antiviral Activity of

Compound 1 Following Oal Administration in Subjects

Infected with H V-1 The safety, tolerability, and

antiviral activity of Conmpound 1 adm nistered orally

as 10 consecutive daily doses (tw ce-daily for
CONCILUSIONS2, and 4; once-daily for Cohorts 3 and 5)

in subjects chronically infected with H V-1 not

cur r@oddnyinisaason ivitg RV idseltediviia i ifHisitian »f @iound 1 metabolism

|nves t ed Th har macoki netjcs an
m%ag@}'ﬁ%‘fﬁ%% St%g%éa?ﬁﬂlref, iAk}?aétl qgro trough concentrations. The data

supﬁcvre el \galof (bw-HB&d‘llQ’(D‘V as AipBaihdedkBetia oMW Rl duRd 1.
random zed, placebo-controlled, sequential-cohort,

dos eorahe l@hhﬁstraﬂ@aw C'bhﬂaoﬁﬁdl i I(H)D @f chRRRNAAL up I?@B@Béc?/s was well

to% ac{‘ ng)l ral Erl enced Hl V-infecte
Sl e&‘% eea m@mtrayov 8tEPUPREnh A plongs HRAveEE events
wirb @ditahd thdnsieRE (GARBIRENt 08d] bﬁ@mnaram%g%ﬂc%ghwﬁﬁd q (@?(ﬁi@wnce daily)
copi es

0,000 to <
an i ¥, (e e YoiintoT b 510 855 s g vl plerated n sudy

subj¢CBeA Sy /i kkdation of Cgmkl&hrﬁllﬁﬂ%'ﬂw 965t2dVEs@ 6 dnYEreptMed were mild
Eméé{}gacebo subjects) were treated for 10 consecutive

SIEREAN; §75°© ylﬁﬁﬂ'/s’sfe%wlﬂ‘ @PWPW%“&B pl-acebo in
efegsﬁgt Safet tolerabili
%ﬂ oRP é¥w%‘?‘"“&1‘?& weties, 3p f\z!)éfvér%ﬁﬁ‘{VWéH Gampad 1 Following

Day 21 af t erOrsiQsdighistFAordin Sutgedts SafedRAWith BIVIE 5
cohorts were as follows: Cohort 1, 400 ng of Corrpound

1t V\T}!Besam;l |terraﬂ331|'M§>[ in&antlsﬁﬁl TP VRY oﬁ@ﬁﬁ@ﬁﬂlﬁh 1 administered orally as

10 Cr?ggecagw? ¥11)t§f?§8§ {twArce- fﬂbngglpor&ﬁ%o awg4,lonce-dally for Cohorts 3 and
S)tlmlstitﬁecdﬁb}ir}bmcﬁbﬁ ﬁfféct&i wiih HIY - Dhot 0feR0P ?écglz@?gﬁ&tlretrowral therapy
6410}4 ou.nd 1+100 ng of RTV . (RTV),
W%s&rhves P aFHéC %i’l‘:‘%%“ HIYeaRisE OF & ogipegnd 1 were also
inveatigate®d 100 ng of RTV. Ei ght subJ ects were enrolled
per cohort, 2 placebo and 6 active (random zed: 48,
Meiodd 40). Safety was eval uated for 8 subjects per

cohort (2 placebo, 6 active), total 40 subjects. -
Ph arﬁmaﬁkdlmb dsubrletbéind\rahdratieed, fpdaceBG-conthlka] &qﬁéhtﬁﬁ-y.ohort,

dofe-aildingh BhEE, 72 83867 Emoo GlET PRERY bl Y S st

experienged kléubpﬁe@;esi adEm wbalw:ra/\mt cda‘emﬂyrraaedﬂrfgaaml&trorral therapy. At
2

<o Bt S Wby Bl BRV g, Ao B 4T 20,000

coplesyrdams] a CoeHuzilvennidte: 308 Rlls/miehr oni cal Iy infected
with H'V-1 and not currently receiving antiretroviral

t herRapy suscedsive cohorts of 8 unique subjects (6 active and 2 placebo subjects) were
treated for 10 consecutive days starting on Day 1 with study drug or placebo in the fed state.
Safety, tolerability, pharmacokinetics, and efficacy were monitored through Day 21 after
dosing. The active treatments in the 5 cohorts were as follows: Cohort 1, 400 mg of
Compound 1 twice-daily; Cohort 2, 800 mg of Compound 1 twice-daily; Cohort 3, 800 mg of
Compound 1 once-daily; Cohort 4, 200 mg of Compound 1 twice-daily; Cohort 5, 50 mg of
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- chegpigally ipfegtgd wi

screening plasma H V-1 RNA of ? 10,000 to _< 300, 000

copi es/nmL and a screening Cb4+ cell count of ? 200
wa@edo7/039268. Subj ect s nmay have been antiretr ovP€BIUS2006/049668

treat ment - experi enced or -naive, but were not to have

received antiviral nedication within 90 days of

baseline (Day 0). The duration of the study was 21

days, with 10 days of treatnent and | | days of

foll owup. 50 ng or 200 ng Conpound 1 tablets were

adm nistered orally under fed conditions. Mtching

pl acebo was adm ni stered orally under fed conditions.
Cdmouaatnen b0 g STRBV (R0 NEcRENcLCRMFU RS plREBO group in Cohort 5 also

coa% lete ed oraIIy under fed conditions. Criteria
reqebyed AP BB et BAV- Ef £ i cacy: The primary. efficacy

end s, t he maxi anI 1 RNA reduction 0Qgi 0

copﬁﬁggw& S rrn sellp eertqﬂhaﬂg%Néa gpopd GT?FéWF‘rg zed: 48,
do&&ﬂzm«)t iSafety Gas avhlhdied For@UabjecpRi 8sHort@ladi6o r@ifdtméfntotal 40

among changes from basel i ne between Days

2
sugjfcts{;)ﬁg?.welklpﬁt&sl were eypluated for AR; SHB]eﬁ'ISé’é‘rF&ay 1,30 subjects on Day 10.
PHaRAAISRGRKENOEIcCVRRERIEL LG s et CanP AYad RﬂJAV\'@lE@eva]uated for 40
cal cul ated: Cmax, Tnex, Cast, Tiast, Ctau, ~,Z,
SUWB@@ E&ligacy maexdpterm e fes pibiostxesgohort (aplrceben aey_vem total 40
peentrations of Conpound 1 in peripheral nononucl ear
ceIIs (PBMC) were determ ned and the pharmacoki netics
of CGripRuwWerd nhdles ﬁw[f‘ém% 2Bl Plotsd yeard lotisiRdWRbSFere
events, vital gga electrocardlogran] opht hal mol ogi ¢
I¥erljand gt curEgnsly 4G g anirstrgpyal therapy with a
sct%%fﬁln%%%%%af}@ﬂv-? 30€A Yor > 1000939 yﬁb%@go jes/mL and a screening CD4+
PCT/ US2006/ 049668 _ Stati sti cal hods Efficacy:
cebgiountiof @ Wrasti/mawhn sSukgeces man Uu@tl@dn esflingroVitalgmetment-experienced
r aGs
orsﬁzgj ?tﬂ{s.%g%aggh%& %&r %?xn}e éo%e(?vet%o;{xlrl) R ﬁlrx%ogc? F]ﬁléfm m g’b ags Sﬁbaselme (Day
0)each of the 5 Conpound 1 dose Ievels (6 subjects at
each dose |level) and between each pair anong the 5
Conplherigrationféhd sudy was Thdays, withjl@clays oftweatment andd 1 days of

RSP P8 B SRS Py g o

cog@ppes:, / M@ychmpéa@hp @srag@d@mls]tgred@palésundgr fed conditions. For Cohort 5

on cdge}bwkw%b%ﬁes Jhe ceg&ﬁm&lé@] aﬁaﬁlrk,%gﬁ &' AARb&diB oL { car

mpound 1 in" plasma and periphera mononuc
cel | Grivd{aCros WRldtead Usi ng descriptive st at | stl cs. In
addi ti on, for each Conpound 1 dose |evel,

an a'Efﬁbé?cyOfrhé/ %fcx:hﬁf},ﬁ@ff‘ﬁ@c% SRpHRE wagﬂer}nmg\lhﬂaHMﬂMMeductmn
t 0 exam ne dos

araneters
(IO%MWF’F re%*i(f?waaq%weébr@aa@ Day dd eT}Eﬂw‘ﬁﬁWﬁ?}@k redeetien for an individual
subjeBi0A e makirPuid erdg?é‘rﬂbﬁg ORASEY 6 BAsdAR¥ DeRveett Dabs 21hd 11.

and 11 were inclu as appropriate, in these
analpragstacobiietity ThEHellErBRPldshRAphafimsdsRinRat patdiiefers for Compound
adver se eve ts was summuari zed b¥ treat ment
1 were calculated maxs Traxs Ciasts Llast, Ctau, Az, Y, AUCo.asts AUCmf, % AI)Cexp, AUCq,,
V./F, and CL/F. Concentrations of Compound 1 in peripheral mononuclear cells (PBMC)

were determined and the pharmacokinetics of Compound 1 in PBMCs was explored.

Safety: Adverse events, vital signs, electrocardiogram, ophthalmologic examination,

and clinical laboratory tests were evaluated for safety.
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" of thd3 C@F}%o@ﬁﬁ i ubgsakv@ﬁa éﬂbjéetsoit HHRAEN n&eg

system organ class and preferred term for

treat ment - energent adverse events, treatnent- rel ated
wa@dwenseeevent s, serious adverse events, and aP@EUSB06/049668

events | eading to study drug discontinuation. Adverse

events were coded using the Medical Dictionary for

Regul atory Activities (-MdDRA(r)) version 8.1.

Addi ti onal summaries of adverse events were displ ayed

by hi ghest grade, investigator's assessnent of

relationship to study drug, and effect on study drug

di sconti nuati on. Laboratory results were expressed on
Sthfiical Miithéds measurement scale and in ternms of the

toxicity grade. Changes from baseline in quantitative

I abmmaew Pa@Sfise coMPalsdare c&Rilichd wéing WilcBRaadiSsum exact test

Efficac Phar macoki neti c, and Pharmaco ynam c Results
to gprapae dhgiplacsbaigzoup Frybiestssrein BemcCoharsdeheugh drrombiped) and each
a9 @)@tvg&%eeqch pair

alone tw ce- ally 0O ng tw ce-dail m%
amoRg ke Qompoubql 1dose el r{@@l HHigop Whe reseivag piacebo + 100 mg RTV
weRdEatddhl ¥ s@ﬁa@e@@@%at ﬁrxeq mmai&g bERwohhe BEXCBESimit (50

presented in th l owi ng table: WD 2007/079260
coweqmsmsmtwé@s 4§)coms/@d~ c+Qb E* 00 C cya6 0
0~~ Q ~ ~0 ~n Mc . |- v oo --

an
=5 qurmacg rtnﬁtlgsl Tap pmnacggmet@igfargmeters qjdlor@[gplald Lin mpsma and
pefi hé?apoloéd Mogoﬂ.glear elflQwére shmnaftized Qsd}é QeRriptivédthtitick. In addition,
EJ NMern Uutn 06 mO0O
for each Compound 1 dose level, an analysis of variance was performed on pharmacokinetic
parameters (AUC and Cpyy) to examine dose proportionality and steady-state
pharmacokinetics. Compound 1 trough levels measured on Days 2, 4, 7, 10, and 11 were

included, as appropriate, in these analyses.

. Safety: The proportion of subjects with adverse events was summarized by treatment,
system organ class and preferred term for treatment-emergent adverse events, treatment-
related adverse events, serious adverse events, and adverse events leading to study drug
discontinuation. Adverse events were coded using the Medical Dictionary for Regulatory
Activities (MedDRA®) version 8.1. Additional summaries of adverse events were displayed
by highest grade, investigator’s assessment of relationship to-study drug, and effect on study
drug discontinuation. Laboratory results were expressed on the original measurement scale
and in terms of the toxicity grade. Changes from baseline in quantitative laboratory tests

were summarized by visit.
RESULTS

.Efficacy, Pharmacokinetic, and Pharmacodynamic Results The steady-state
pharmacokinetic parameters (mean [% CV]) and antiviral activity of Compbund 1 when
dosed alone (200 mg twice-daily, 400 mg twice-daily, 800 mg twice-daily, or 800 mg once-
daily) or 50 mg once-daily coadministered with 100 mg of RTV .are presented in the
following table:
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Compound 1 monotherapy significantly reduced HIV-1 RNA levels at all

dose levels compared with placebo (p < 0.0007). During 10 consecutive days of

- dosing, Compound 1 doses of 400 mg twice-daily, 800 mg twice-daily, or 50 mg

coadministered with 100 mg of RTV once-daily resulted in maximum reductions
in HIV-1 RNA from baselirie of ~1.94 + 0.52, —1.91 £ 0.60 and

—1.99 + 0.38 logo copies/mL (mean + SD), respectively. After 10 days of
monotherapy with Compound 1, no subject developed HIV-1 integrase
mutations that corresponded to Compound 1 resistance mutations observed in
selection experiments in vitro or to mutations that developed under selection
with other experiimental integrase inhibitors. .

Compounld 1 did not exhibit dose-proportional increases in the

pharmacokinetics with ascending doses (200, 400, and 800 mg twice-daily) and
demonstrated dose-dependent autoinduction of metabolism. Coadministration of
a 50 mg dose of Compound 1 + 100 mg of RTV once-daily ;esulted in net
inhibition of CYP3A-mediated metabolism and high systemic exposures, in
particular trough concentrations. Pharmacokinetic findings in PBMCs were
consistent with plasma pharmacokinetic data. A Compound 1 exposure-response
relationship was identified with Compound 1 Cay values that fit well to a simple
Emax model with an ECsg of 14.4 ng/mL and an E,;,. 0£2.32 logyo copies/mL
reduction from baseline. The estimated inhibitory quotient of Compound 1,
calculated as the observed mean Cy,, divided by the protein-binding adjusted, in
vitro ICsp of 7.17'ng/mL, was 5.9, 6.7, and 18.8 at the 400 mg twice-daily,
800 mg twice—dailly, and 50 mg + RTV once-daily dose levels, respectively.
Compound 1 trough concentrations at these doses also exceeded the protein
binding-adjusted in vitro ICys of 44.9 ng/mL (100 nM) for the entire dosing
interval. '

Safety Results Treatment-emergent adverse events were experienced by
most subjects, but headache and diarrhea were the only adverse events reported
by more than 2 subjects within a gro‘up. The incidence of treatment-emergent
adverse events in subjects who received Compound I was similar to, or lower
than, the incfdencfe in the placebo groups, and the classes of adverse events were

similar. No adverse event that was considered to be related to study drug by the

investigator was experienced by more than 2 subjects within a group, and only 3
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values at baselin¢. No clinically relevant changes in hematology and urinalysis
findings, vital signs, body weight, or electrocardiogram and ophthalmic
examinations occurred during the study.

CONCLUSIONS '

Efficacy: Administration of Compound 1 at doses of 200, 400, or 800
mg twice-daily; 800 mg once-daily, or 50 mg + 100 mg RTV once-daily to
antiviral-naive or -experienced HIV-infected subjects for 10 consecutive days as
monotherapy significantly reduced HIV-1 RNA compared with placebo at all
dose levels. Compound 1 doses of 400 mg twice-daily, 800 mg twice-daily, and
50 mg + 100 mg RTV once-daily resulted in mean declines from baseline of
—1.94, —1.91 and -1.99 logo copies/mL, respectively. No Compound 1
resistance mutations were detected in the integrase gene of any subject through
Day 21.

Pharmacokinetics/Pharmacodynamics: Compound 1 exhibited
pharmacokinetics supporting twice-daily dosing alone or once-daily dosing with
a lov;z dose (100 mg) of RTV. A Compound 1 exposure-response relationship
was identified with Compound 1 Cy,, values that fit well to a simple Ep,x model.
The estimated inhibitory quotient of Compound 1, calculated using a protein-
binding adjusted in vitro ICsp of 7.17 ng/mL, was 5.9, 6.7, and 18.8 at the
400 mg twice-daily, 800 mg twice-daily, and 50 mg + RTV dose once-daily
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chdsaiy wa lerpadenastRrggnam doan-leataliye ifemalpispblicaty #iged betayeen 18-
Si giRSinchARfE wei ght, or el ectrocardi ogram and
opht hal ni ¢ .

Eligible subjects were males and non-pregnant, non-lactating females,

with a body mass index (BMI) 19 < BMI < 30, no significant medical history
and in good general health as determined by the investigator at screening
evaluation perfo%med no more than 28 days prior to the scheduled first dose. The
estimated creatinine clearance by Cockroft-Gault (using actual body weight) was

be > 80 mL/min.:
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exam nations occurred during the study. CONCLUSI ONS

Ef fi cacy: Adm nistration of Conpound 1 at doses of
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The| effects of a range of ritonavir (RTV) doses (20,
50,[T00; and] 200 ng onggpgai I'y) on thg MDZ,
phaF' macokine |r~q of Conpound 1 were evaluated. The
ef flect 3-10 A: in the AM. None
11 : A: in the AM Compound 1, RTV and,
MDZ: 6 hours postdose MDZ
12-20 ; C: in the AM . None
21 ' C: in the AM Compound 1, RTV and
MDZ: 6 hours postdose MDZ
Group 2 4
1 MDZ MDZ
2-10 : B: in the AM None
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of a range of RTV doses (20, 50, 100, and 200 ng once

daily) on hepatic cytochronme P450 3A (CYP3A) activity
woweog/02ad26@ eval uat ed usi ng a CYP3A substrat e. PAT®ES2006/049668

safety and tolerability of a range of RTV doses in
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were also performed on Days 1, 11 and 21 at 0 hour (pre-midazolam dose) and at

0.5, 1.0, 1.5, and 2.0 hours post-midazolam dose.
Test Product, Dose, and Mode of Administration:
1. Compound 1,1x125 mg tablet plus RTV 20 mg QD (in the AM)
20 2. Compound 1, 1 x 125 mg tablet plus RTV 50 mg QD (in the AM)
3. Compound 1, 1 x 125 mg tablet plus RTV 200 mg QD (in the AM)
All Comp:ound 1/r doses were administered immediately following
completion of a standardized meal.
Reference Therapy, Dose, and Mode of Administration
25 Compound 1, 1 x 125 mg tablet plus RTV 100 mg QD (in the AM)
All Compound 1/r doses were administered immediately following

completion of a standardized meal.
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Results: Results from the study are shown in the following three Tables

3A-3C and in Figures 3-5.

Table 3A: Mean (CV%) MDZ PK Parameters

PK MDZ +20mg | +50mg +100 mg +200 mg

| Parameter Aléme RTV RIV RTV RTV
AUCins 31:0(30.9) | 101 (28.7) | 145(36.1) | 219 (49.0) | 146 (22.6)
(ng.hr/m1) '
Ciast 0.20 (40.6) | 1.53 (42.4) |2.51(26.7) [3.34(23.1) | 2.58 (24.8)
(ng/ml)
Half-life 3.97 (34.4) | 7.83(38.9) | 14.4(70.4) | 22.4(70.7) | 15.2 (31.6)
(hr) .
CL 0.447 10.143 0.090 ~ |0.072 0.087
(/hr/kg) (27.9) 1 (26.5)" 25.2)"% (33.6)"* (22.0)!2

20 TAN+RTV doses different than MDZ alone (p<0.05)

12 p<0.05 vs. 20 mg, p=ns to each other
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st u é }Rr ned comg'l iance he I | hes
i nical® Pr act| ces (GCPs). Results: Resul ts

fromthe study are shown in the follow ng three Tables
3A-3C and in Figures 3-5. Table 3A: Mean (CV9%9 MDZ PK
0

mgrs+100 mg + 200 ny

PK Compound 1 | Compound 1 | Compound1 | Compound1 |
Parameter + + + +

20 mg RTV | 50mg RTV | 100 mg RTV | 200 mg RTV
AUCu, 135 (54.9) 1120 (61.4) 6550 (26.9) 16000 (43.9)
(ng.hr/ml)
Cian 0.718 (98.8) 11.6 (66.2) 53.8 (41.6) 78.5 (36.7)
(ng/ml)
Cmax 19.5 (56.7) 130 (61.3) 807 (29.5) 2460 (50.5)
(ng/ml)
Half-life 4.74 (34.3) 6.54 (32.6) 634 (18.4) 5.71 (15.9)
(hr)

- RTV exposures not dose-proportional, very low exposures at 20 mg with BLQ
concentrations (< 0.5 ng/ml) by 16 hr in some subjects

* Tip and MDZ clearance data suggest dose-dependent RTV first-pass

- Higher CV% at doses <100 mg

10
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and a simple once- ~daily dosing schedule to support regimen-adherence,
ritonavir-boosted Compound 1 offers tremendous potential for HIV treatment,
including patient's that are multiple class-experienced.

The fixed-dose combination of emtricitabine/tenofovir disoproxil
fumarate (FTC/TDF) is a simple, highly efficacious NRTI combination, with
superior safety profile compared to fhymidine analogs, and recommended by
United States Department of Health and Human Services as a preferred
nucleos(t)ide ba(;kbone for treatment-naive and treatment-experienced adult and
adolescent HIV patients. The present study was performed in part to assess the
potential for a clinically relevant drug-drug interaction upon their co-
administration.

The use of healthy subjects in this study removed potential confounding
factors associated with a background regimen and avoided short-term changes in
treatment regimen in HIV patients for the purpose of evaluating a
pharmacokinetic (PK) interaction.

Thus, the potential for clinically relevant drug-drug interactions between
emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) and the HIV integrase
mhlb1tor ntonawr—boosted Compound 1 (Compound 1/r) were examined.

Healthy adults were administered FTC/TDF (200mg/300mg; once-daily)
for 7 days, followed by randomization to the order of receiving Compound 1/r
(50mg/100mg; once-daily) and Compound 1/r plus FTC/TDF in a crossover
fashion, under fed conditions for 10 days. Pharmacokinetic (PK) blood draws
were performed on days 7, 17, and 27. Lack of PK alteration for FTC, tenofovir
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to administration alone was evaluated. Further, the safety of co-administration
of zidovudine pius Compound 1/r \;vas evaluated.
As described below, there was no clinically relevant pl.armacokinetic
25  drug-drug interaction between zidovudine and Compound 1/r. Co-
administration of zidovudine and Compound 1/r was safe. and well tolerated.
Compound 1 exhibited a half-life supporting once daily dosing that was
sustained through 48 hours post-dosing.
Study drugs (Compound 1/r 200/100 mg QD, ZDV 300 mg BID) were
30  administered with a meal (~ 400 kcal, 13 g fat).' The pharmacoxkinetic (PK)
sampling was done over 12 (ZDV) or 24 hours (Compound 1/r,. A 48 hour PK
profile of Compound 1 was determined after Day 27 dosing. ZDV, G-ZDV and

Compound 1 plasma levels were determined using validated LC/MS/MS assays.
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An example of a disease, disorder, or condition includes, but is not

limited to, a retrovirus infection, or a disease, disorder, or condition associated
25  with a retrovirus infection. Compound 1 may also be administered to a patient to

inhibit the activity of a retrovirus integrase. In an embodiment of the invention,

the retrovirus is HIV.

Pharmacokinetic studies have not previously been conducted to evaluate

the effect of food on the pharmacokinetics of Compound 1. In general, food has
30  avariable effect on the bioavailability and absorption of an active agent. Drug-

food interactionsl.may result in reduced, delayed, or increased systemic drug

availability. For example see Welling, Clin. Pharmacokinet., 9: 404-434 (1984).
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benzyl esters, which may be removed by an acid or base and hydrogenolysis,
respectively. Moreover, a compound having any organic residue that may be
dissociated in vivo to yield Compound 1 may be administered according to the
30  method of the invention. Thus, the invention also contemplates the
administration of Compound 1’ (wherien R’ signifies an organic residue) so as to

yield Compound 1.
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The present invention also provides nethods for
i nproving the therapeutic effectiveness of Conpound 1
wo ovo7heed r eat ment or prophyl axi s of di seases, PCT/US2006/049668
di sorders, and conditions. An exanple of a disease,
di sorder, or condition includes, but is not limted
to, aretrovirus infection, or a disease, disorder, or
condi tion associ at ed with a retrovirus infection.
Compound 1 may al so be administered to a patient to
inhibit the activity of a retrovirus integrase. In an
enbodi ment of the imnvention, the regrovirgs is HV.
Phar macoki neti c studi es have not preli ouslly been
conduct ed t oceyal uake
phar macoki netic3
a variable effec '
absorption of an~s g?en &ozo i nteractions.
may result in reduced, del ayed, or ikicreased systemc
drug availability. For .exanple see IIin% din.
Phar macoki net , 9: 404-434 (1982~ WWa.20 @/079260
PCT/ US2006/ 049668 It has been di scovered that
Conpound 1 may be administered to'patients in a nethod
that increases the therapeutic effectiveness of
Conpoun ' patients. Wien adm ni stered with
f ood, Cgﬁ%ggﬁgﬁgqg&hibits increased bioavailability
and absorption in patients. Accordingly, the
i nventi rovi des a .nmet.hod of increasjng .the. .
bi oavai | L5 TRIGR NALER SRS RGP A Rgmiisfaton of
5 pﬁtﬁ}ﬁnﬁa@aﬁmlﬂ;,séw??taawﬂamos‘mﬁﬁmn?a. tHue epampRNh a A
- therapeutica effectiv unt of _Conpound 1 i t .
t oqtae bty o Blsst ol Eio st LB 6 Apeihodapoting
ApptdBgdundn wahi & inorddHidedid 340 R#BSsh1biid 8dld NarRmRekid,
20, 2003 (U. S. Patent Application_ Publication No. .
2008 ety peid. hydepbromigrcidandihy bie: parastuiaaeidisugh popralic
Serdefd, mAWIP 8¢id1ditd320id 68m il £, MaYic2Qid, 8D dctdh Succinic acid,
Pat ent Application Publication No. 20Q5fQ288326), ) ,
10whitattargy acidhacetinagidcisithioreacedic agidr glneenip aeid; pscorha¢ pcid,
entj . u i I i :
o Bt AP B obl lacid ol R chilhiBanic bagg uch as
ar eodw hydresiidenpstasseum dyidundde, Paicam hpdpikideamagnesium
. kilaJ&o%&a{} '}lgcﬁﬁ%ﬁ&fh oﬁﬁé,%%ﬁﬁesnk%"&g&%c BSOS N
incorporated by reference in its entirery. ese
t hrreethflorise, dicthylasiing guethpabliee, hyetthidlemeén, etlylenediamine,

scanning. cal ori net DSC) and. X-ray. powder . _
1537 AR REp S TR . enBRie, Rty EpEhoniae. o g e
be orusethihe atilauph esBbisine, apdiihé Gilanihe) and tientikoel i Tenpresdnt

the_invention, crystal formll . ..
invehtion also EncSinpasses the acfmumsu‘atlon of water-containing products and

solvates, such as hydrates, of Compound 1, and the like.
Therefore, as used herein, “administering . . . Compound 17 refers to the
20  administration of any form of Compound 1 that provides Compound 1 ir vivo.
As used herein, the term "bioavailability" refers to the rate and extent to
which the active ingredient is released from a drug product and becomes
available at the site of action. See U.S. Code of Federal Regulations, Title 21,
Part 320.1 (2001 éd.). For oral dosage forms, bioavailability relates to the

25  processes by which the active ingredient is released from the oral dosage form,
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or IIl, or a mxed crystal thereof, is admnistered to

a patient. Wiile the adm nistration of Conpound 1 is a
w@asvioczb@r enbodi ment of the invention, the POWERL0€QMIGES
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S Senere & B M abanac GS-Ate | Lka, Tog present,
Wataﬂfmﬁ@ﬁht&brﬂbﬂ@orﬂb@ﬁh&l.&“ diftftample, the food may be taken within the
time period of ab:out 1 hour, about 45 minutes, abéut 30 minutes, al out 15
minutes, about 10 minutes, or about 5 minutes prior to the administiation of
25 Compound 1. Si:milarly, the food may be taken within the time periad of about 5
minuies, about lb minutes, about 15 minutes, about 30 minutes, abcut 45
minutes, about 1'hour, about 1.25 hours, about 1.5 hours, about 1.75 hours, or
about 2 hours aﬁer the administration of Compound 1. In another enibodiment,
"with food" or “fed” refers to the condition of the administration of C ompound 1
30  during the perioci between from about 1 hour prior to the consumpticn of foed to
about 2 hours after the consumption of food. For example, Compour:d 1 may be
administered wit?nin the time period of about 1 hour, about 45 minut: s, about 30

minutes, about 15 minutes, about 10 minutes, or about 5 minutes pris 1 to the
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sol vates, such as hydrates, of Conpound 1, and the
i ke. Therefore, as used herein, "admnistering ...
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30

food at multiple times per day or, alternatively, once per day. In an embodiment
of the invention, Compound 1 is administered with food once or twice per day.

As used herein, the term "unit dosage form" refers to the form of
Compound 1 administered to the patient. The unit dosage form may be, for
example a pill, capsule, or tablet In an embodiment of the invention, the unit
dosage form is a tablet. In an embodlment of the invention, the unit dosage form
comprises about 10 mg to about 2000 mg of Compound 1. In an embodiment of
the invention, the unit dosage form comprises about 50 mg or 200 mg of

Compound 1 and is in the form of a tablet. In another embodiment of the
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dose i s about 400 ng to about 1600 ng per day. In
an6Vfiime aBefadrainistigtion pé Coppprnd il o f\n Higeeasein ahtspeption by
d0 g @mirsstARMlo rfeEInPELHI0] FRAYLod #A) 1% tféeévigjél\éled bg gg éncrease

further enbodinent” of the invention, a suitable

i s hboutangsy AR Cperof §zgmpound lgessiomnered tecthevphigs ifieompound

daiy | WasORSRn Rl LPARAYIGAa ™Y be adninistered as two,
three, four, five, six, or nore sub-doses adm ni stered

25 separ at dibg pagsent invention also provides a method for the treatment or

prophylaxis of diseases, disorders, and conditions. An example of a disease,
disorder, or condition includes, but is not limited to, a retrovirus infection, or a
disease, disorder, or condition associated with a retrovirus infection.
Retroviruses are RNA viruses and are generally claésiﬁed into the

30  alpharetrovirus, betaretrovirus, deltaretrovirus, epsilonretrovirus,
gammaretrovirus, lentivirus, and spumavirus families. Examples of retroviruses
inélude, but are not limited to, human immunodeficiency virus (HIV), human T-

lymphotropic virus (HTLYV), rous sarcoma virus (RSV), and the avian leukosis
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appropriate intervals throughout the day, optionally,
in unit dosage forns. In accordance with the

wO0 poentizée net hod, Conpound 1 nmay be adm ni st eP€DUBR006/049668
food at nultiple tines per day or, alternatively, once
per day. In an enbodi nent of the invention, Conpound
1is admnistered with food once or twi ce per day. As
used herein, the term"unit dosage fornf refers to the
form of _Conpound 1 admi nistered to the atle The . :
¥ PR e By %ﬁ‘??a%ﬁ“&éo t et yiaipfBonts Gadp(0F the Proteins of
C apgdn@tur®Wirb@bb@t ggrbﬁbéﬁb&ﬁ@%ig@ NEer®, whih bee it 188 core

the unit dosage formis a tablet. In_an enbqdi ment

of apf STPEYER PrRSpns of the virus; Hok@IMBRIR E8R%H TR caiss for the
ﬂQQS @ibtﬂla’tsruggqgclﬁgl reFOEP A ribtast profka TR B Rbse;

Of e |nvent|on I%%It dosage %orn1conpr|ses
5 ab@mtl eB0 (errg'elmpe)zgﬁleng/hNh cc@smﬁmu.hd refroyicps isyrfage prgteins.

f orm of ab not 9

2007/ 07958 ﬁ*&%ﬁ?é%ﬁﬁg 35 s Sl R RGN ‘fe% FePg 2 Bmplex of
doada afndrth& pﬂl‘p&rbdmﬁﬁ aﬂb:mgtotﬂ&&hmgs antolﬂi@ horgit azfl. The reverse
Conpound s.nt rm et,. In

o et o RS TiRsres DRV B e i Rpya. The

Co %@B&dstﬂand&i Dmt isl 1ﬁﬁa%rﬁeha;ﬁtoaﬂéfmu&yaiseomhehenaialnandﬁﬂegrated
purity._ of is, not less than 98% The -

10 o ipierthe §P$t<9ﬁnP @Pﬂ%ﬁmquﬂ. iRtegrAse 1 PORATSEHATHS FER™ e

ne@ﬁférgl%%d BN A RFoRh&S Whef %ﬁfggrré‘f&dl Qﬁal(lﬁﬁlmﬂs)converted into
Phar necoki neti ¢ paraneters for . determ ning the plasna

c oreRAA by thsrhashedll prlymistase gné theoprofeing nesgssapy farfyarus
geg 5&}1&%@ ?‘1‘&9109!1 @g B SARGEIHhAL QL LHIRE) The Vs gartlcle

centration tinme curve (AUC) f
: t i mmdgrgoes bpictmg thdis rebepsegliaomi the hbstectlitprfornpa mrature virus.

15( AUCo_t )One gr%boalm oﬁﬁle dg\rre?ntlt rgwdgg 5%4} gllﬁ) LIc I%}%ll’élfrtl}lg

time of maxInum ODSErve e concen
adrdcrivEy bt rarovihaxytegmne uhap:ﬂtadrrt fengfrisifgpajoinidering to the

| t"2). Adm.ni strati f d . f
P it s elneb Bt Rle SRoRty o RaD O, Mt d o
evipieﬂimﬂﬁk d@xybcﬂﬁhnbﬂmiﬁgs :’hdefltﬁﬁiil&hel: srbvirus ALEDV. As, uséd tbrein,
0 e val.ues

i Bfins Gt Rt Setrti08 O AERRHPLOF Elsgon OBF Sepifotmgeiated

201 Wyith 2 He68ind 668, Bgahﬁoﬂﬁﬁcﬁﬁbhﬂdi of the invention
may al so i ncrease absorp EI on of Conpound 1. Absor ption
1

of  ConpOlfidencmbgdimen rl%wermts‘ynt%wemmm e

at tipdaf@end d¥ prbhyPhq9E84 FRANIru ViffectiddBomplifhg administering to
adm ni stration,of Conpound 1. An increase in

absbe peiien aseranentically eFae wrampurtek somReund Ji with forsh Ina
Waypﬂlaﬁaxb&nﬁdﬂ;ﬁﬁﬂﬁﬁ%éyn@ﬁubﬁ%@ ftfovirus is HIV.

25 Compounﬁ 1 may be administered to a patient in any conventional
manner. While it is possible for Compound 1 to be administered as a raw
compound, it is preferably administered as a pharmaceutical composition. A
“pharmaceutical composition comprising Compound 1” refers to a
pharmaceutical composition comprising Compound 1, or a pharmaceutically

30  acceptable salt thereof, with one or more pharmaceutically acceptable carriers or
excipients and optionally other therapeutic agents and/or components. The salt,
carrier, or excipiént must be acceptable in the sense of being compatible with the

other ingredients and not deleterious to the recipient thereof. Examples of
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in Cm and/or AUCO_i nfof Conmpound 1 as conpared to the

values if Conpound 1 was adm ni stered w thout food.
wab@7present i nvention al so provides a net hod POT/UB1066/049668

treatment or prophylaxis of diseases, disorders, and

conditions. An exanple of a disease, disorder, or

condition includes, but is not limted to, a

retrovirus infection, or a disease, disorder,

condition assaciated wth .a.retrovirus inf

rotParT sae e aert! aduistgps g?céu%e%?%?rcb Actose

cl asspinbsiath diedrate] fake, nﬁb@b@fs&illim/wﬂdﬁosebﬁ&z&[(ﬁi(ﬁ@\@d%@one
il onretrovirus, gannaretrOV|rus

del
| §ﬁ¥qa5«55§{9§rvlé ;ﬁ@%‘@iﬂ%‘rﬂ?@%4 sodium Earghrglucolate,
r eth@el\exrygﬁﬁ@l célftbddde g., lwév s%anufeh Hy'dmﬁyf)goﬁy@ celRHBES,

I mrinodeéeri ciency virus V), hot ropi c

S Rty et Shaso s o ROy ol Seione 2910), and
Iegg a 7Q7/ 079260 PCT/ US2006/ 049668 virus. In
gener ree genes of the retrovirus genone code for
t he pr otﬁuaﬁaamhacduhealrmmmxtm nsiy lgagrepgred bp-eapauitible

ant i ne, .whi ch des f.or the r and
2 S B afe B RR IRyt RfP o8 orPhfmacyofor example,
_ge Meethody siieh @O desse Hodcribbe in Gy of., RBRinGténS Pharmaceutical
n@@udlng rever se tﬁ?gacrlptase rot ease, and

lfnse Sthgh. Mgk PERGH - JalD), commeetlydbaed: f or
t h?’hﬁﬁﬁé&ﬁhﬁ&?r@%&rﬁtﬁﬁﬁ aRf héit ManuffRgirke O‘Shéﬁ‘ﬁﬁﬁlcﬁfstlﬁﬁﬁde the
to and invade a host cell by releasing a conplex of
RNAtE'é’er bringingointpssacietion Camprynd i et teicagier or sreipigntand
o u%ftlSﬁiﬂy onld 6 ﬁx@féeicé@ssofyr i gl%gfé a§t§:ht &@ﬁ% Bf}glggrbel%izents

bl e stranded fromthe vira
st rlmiu@fdthlgmcmyenn\pmd tie thei art, su¢thas, rﬁllk;rse bindefs, thuertinst
cel t t ' geng by the
R S S
DNA is fﬁraﬁt&rm#amtmhiezonmosgromsmbyvpmaidemwed slow release,

Y Bruterd S R A Combing Fker SuriBlo ting; she Sohtolled,

pr aliyve ededdy, dh@santdileade diEoponinl Pkl @@dRtainl06mpound 1 in
virus, particle. _under s b dding and js released From
th éheh f)ditéqaim ?%t Qppfgrg Scfrigd o t1m th conventional

20 eﬁ’@’@ﬁmﬂ&ﬁén@fPHa'iiﬁaéd%‘ti@:iltdoﬁ{po@ftibYlb Ghegude, bR 51@@'10% Rited to,
i nhibitin act|V|tyo aretrowrusmte raselna

pattP@it aRlgisppelistsagndienpshlestand; digparsionnel Comprwit L a

t hesapantthsab insotiblemipnysi @ﬂh‘daform@ﬁﬁ%ﬂeay& dthhe
food. In a particular énbod nent of the invention,

t héhsrapsusiFicompauad Eplpwsrdemmadsdon dhqpharmpediitiset ¢argposition
r efi8E %o h&ché}ﬁcﬂe&{e%% & ex&?ﬁéﬁ& Lofvigf. at |east one

acti vi ty asSsocCl at ed WI th a pr oteln, enzyrre or. any
25 ot her coFhscRiemagmicacompestinmdithe sivention may det fasxample, in

Pr oYd RS &F J‘ﬁil?&ﬂws{l@[ of tlaﬁlet, each containing a predetermined amount of

Compound 1 and preferably coated for ease of swallowing, in the form of a

et

powder or granules, or in the form of a solution or suspension. In an

embodiment of the invention, the pharmaceutical composition is in the form of a
30 tablet comprising Compound 1 and the components of the tablet utilized and

described in the Examples herein.

' For oral administration, fine powders or granules may contain diluting,

dispersing, and or surface active agents and may be present, for example, in
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treatnment or prophylaxis of a retrovirus infection
conprising admnistering to the patient a

wo b@vapeeii cal |y effective amount of Conpound BCTUBE1006/049668

10

15

20

25

30

food. In a particular enbodi nent of the invention,
the retrovirus is HV. Conpound 1 may be adm ni stered
to a patient in any conventional manner. Wile it is
possi bl e for Conmpound 1 to be adrri nistered as a raw

co ered
D hg}ra%g C%g i g{'u%c ceaggﬁlt%? 8¥ sachetsiih Etér s &t_ﬁe oS aﬁl a nonaqueous
cosqlotion bo suspempom w}ng-pxlﬁmm:emdg hgeﬂtehﬁyS)et ickuded, or in tablets

h tical t Co d 1,
RS 46 e TBcs ey £ 4B tidod, G rRREisn. or

NMDESMPHEL IR ey di§cink de Ga8RhLAR @ ntrehRBick hs sweeteners
exci plents and optionally other therapeutic agents

anHrTIRGbRgFSTe PSS eIVPHECS(#) &, antigaierabial preserativesh svspending
m"§ erRE tﬁ%ﬁ&ﬂk?gk&te B eRffS ng%?g%}t{,g conpat bl e

with tRe ofhe ngrelents an el'eterious to the
reci pi eWh@medmuﬁsterEd am:heefennfof aMUQDQﬂﬁﬁﬂ@ﬁﬁﬁJspen51on, the

Pdc%r%% ﬁgg&a?n Eor nsfar CXCI ﬁ%‘g ﬁeéf %rpﬁlgﬁaecgfrtﬁﬂnems

st Hﬁﬁhﬂﬂﬂl,uld acbluuomrbr:mmpmssdrainblude saithblekase&ten&t SldvoRing agents,
aci d craspovidone, dibasjc_ _calciu

DA RV A G RRON GTopEbI 85 DRy mEAgsPisp§tvents, and
Cetdidupsahbeog. A dotponeRsdfiths! rcﬁﬂnmaﬁiﬁmsw EQR¥ Imore than one
ceI | ul.os %%ﬂ hydr oxypropyl net hyl cel |l ul ose (e

. g.
HOsEOBr Iy axaEAS 12 uEpblg |be_=}§f§nrze 2691t alsedmay aefj agr flavoring

I agééﬂt a8 Wel1alse: swddgeghar maceut i cal conpositions may be
prepared by any suitable nethod, such as those

met hods SwéRblelsiiertentas in¢lade der @fﬂnmiarmgarmfsodmm sucrose, and
eXﬁl‘X%ﬁOI m&&gé 0? %ﬂoxaﬁlo}é;%? &}%?é:él ?%g usgd %@% %weetener or

et a Remi ngton”s Phar nac ences (
edmlxmnhéh@bf ashypigalBopres&B90 pn anmpatoﬁfrbm afBaut 0 801% to

R o S TR AT A——
aspmsexatmdme 1|6hmmaumhc3ﬂ vdrhpositien ©arovide awheg&(ﬂal@bﬁ Rbtton
ona one..o e acc ry.ingredients
o SRR PRl TS @ i e ahpEEA e BH e sompRaition
i nedshwe far & patitietho @i?gesﬂc mhe Qlfai%ombg AgkSH Sr rrﬁkhllr@:r&@reof are
di si nt 9rants [ ubri cants colorants, flavor

agBRiLy plesbin %rh@ma@rétm aboyfi{LOY 3P ﬁ%é‘é?}’ctﬁe/aby weight of the
cofﬁﬂﬂ%iﬂpmﬁldﬁay provi de controlled, sl ow rel ease, or
sustai ned_rel ease of the Conpound 1 over period of
time. TRutRRREreeretives &cmﬁcr@r@m@ﬂe@me&u&pﬁab@u

I ehRR§BatibeROSRRLMA behzERY, aﬁﬁ%@ﬁﬁlﬁb@lﬂﬁm&k i ];m;(ttﬁ?e of

bl oodst ream of the patient for | onger period o
t hEYP o PRI BIsRINEtitRsanay bonsed ”&tw preservehae apwéxtuies dhereof are

COoRRRSIY I REnt HEAHARoulWr aBLE 0 ll% w8 Lsshie 0% by weight of the
total composition.
Suitable buffering agents include, for example, citric acid, sodium citrate,
phosphoric acid, potaseium phosphate, and various other acids and salts. A
mixture of two or more buffering agents may be used. The buffering agent or

mixtures thereof are typically present in an amount of about 0.001% to about 4%

by weight of the total composition.
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coated tablets, pellets, and capsul es, and di spersions

of Conpound 1 in a nediumthat is insoluble in
w@bykiood2egi ¢ fl uids or where the rel ease of theCT/US2006/049668

t herapeutic conmpound foll ows degradati on of the

phar maceuti cal conposition due to nechanical,

chem cal, or enzymatic activity. The pharmaceutical

conmposition of the invention nay be, for exanple, in

the form of [ | ul e r.. tabl et each,

contain :gﬁ’étagla pﬁ%"&@%%ﬁ*@&l%%?gmn g su Eﬁﬁbﬁlﬂ’i‘ﬂl“fe’aﬁ% example,

pr ebﬂﬁab cefia! idphne @REo1, ahd SWdr. QVnligiuré Bf WSl A6

of er. or granules, or in the formof a solution

or S§W§15féﬁ%4yo‘?f3 uged- drhe solisBHPREAYERG Y Sera 15 PXpisaliyamesenhin an

PhaLIRAEEHE dtit 190Dt HOR Hﬁsw&ghtt S&ht 8563 Qim nicﬁ,g' et

conpri si ng Conpound 1 and nponents of t t abl et
5util i zedTherphardaseiticblezbnipositiva ranah@b@sdmemeiemd Wish adjuvants.

or .0 ers

con R ReChRbi el R R Sl B AN G Py ama -

ag énksdeayﬂpdwhjnkn@ etrefiay Hearngxniarepidwithor inddborated into ‘the

200 /079260 PCT/ US2006/ 04 8. .water or in a up,

R ey SOmBDRon to B iy nges e Repaga ity ot thd
noaﬁammsvaus 0EHEy ARt @ MhSIGREASY Ao\t dRhiRisisd Qi drg
a ents égbe i ncl uded, or in tablets wherein binders

Oan dn‘f%?rl'“‘ e the phaanacaptical EBRPIHECRhar maceut i cal
conposi tTH%rer&Ylt ﬁ‘l\/%ﬁtlbﬁ] &lsH PpoAdil 4 ki BéhpASRR )8 Rrmaceutical
such as sweeteners, flavoring agents, presérvatives
( e CMPOSHOP SPEIPHISING CompaEid /hior @é@mwﬁéﬂm gRgeptable salt
ag il
nanigef it £ PARLAR AART SsocBlbip eaE G pruSln RRSRk Bmation,
sugpd i) ercontaprer. Ty paeseribiog 1mfa19matmnnay pramdmﬂmmbing
15 anqmi&%htf $negor%xtr§ tQQlIxé &gﬁmgg 8%%% qu jon'an or Gs o&h%
sol Ut on or susp ensi on 1Nl u e BBt e RErS:
f | avwubsed harpdumt In an pmbsdimeat of/'és 1(1‘e:nglon, ﬁmtprmcabnigl al

TR B R SR BRE PR ST, i

senheebmvzﬁlabhﬁp afd @bsdrpticit bDCompoindxanpl e, a suitable

buf feri ent, al so t.as a flayori ent as

vel | as Gos faey bgﬁ?‘élﬁ?%ms%@e@m%C?ﬁ%anagéssovlawd with
20ex qmwcﬁbmgaﬁmﬁnan godabikseSHe Hasent t& aebnyraimms@r Cofapound 1-

thLibﬁ)@f two or, nore sweeteners nmay. be used. The

swegt gl may 315 paRlatBidoing s will Bickesse %%bl@@@hlebﬂﬁy of
in C&ﬁnﬁd‘(ﬁdﬂt Oémps@in BhRaldd BOF¥1ded té R Qtiert Qi @aR¥ntainer

i ght _of the 'total_ caonposition. Suitablée flavorin

ag é‘ﬁ?t%m%wﬁé PreseEbing Informatien g pdwises he atient that the

CORBRSHikA b & GSAYbER ﬁ“mln%w rdshBY §f an ﬁﬁf*éa@@ in &3Bf¥ion of
flavor, or other suitable flavor to make t

25 phérararaudile 8% reflsairddist amoincregasinghe Wllaulpmlﬁ%m cengentration
| NG@ompbifd fil AR PAGAYRAL a@hidRuthidh oF thd ESRPSuf Brder fasted

conditions.

The effect of food on the pharmacokinetic properties of Compound 1 and
upon the therapeutic effectiveness of Corﬂpound 1 is illustrated by the following

30  Examples, which are not intended to be limiting in any way.
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typically present in an anmount of about 0.0001%to
about 5% by weight of the total conposition. Suitable

w@e@serszat i ves i nclude, for exanpl e, nethyl par BOENS2006/049668

5

10

15

20

propyl paraben, sodi um benzoate, and benzal koni yum
chloride. A mxture of two or nore preservatives my
be used. The preservative or m xtures thereof are
typically present in an anmount of about 0.0001 %to

abaut 2°og)y wei ght of the total conposition. Suitable
bu&%@ﬂgé . g :

agents include, for exanple, citric acid,

sodi um aidif d&sﬁiﬁe f&h@&mwmp‘o@ﬂl Oin ﬂpﬁ'@?aﬁti 20 &h@%&@é Qere
and varlous ot her acids and salts. m xture of two

or PFRPREDIOF £ WPNQG%%?%C%?OW hs@@mppned beristy indftprm I,
ag r r t

2088 AL IR SRR A KR ARLBEERRBA, b B
t ovnh nuigeg oxyistal oﬁFommﬂﬁﬂﬁeﬂswapﬂ‘s‘b wsab@ﬁﬂ@mmatmn
Sw{,_1 ble solvents for a liquid solution or suspension

i nC uJ% for exanple, sorbital, glycerin, propylene
glycol, and water. A m xture of two or nore solvents

may,_be ysed...The solvent _or .solvent systemis .
t yﬁ%ﬁﬁﬁﬁmm 35 il porsposiiogy g the 200
90%dabieigdHowel intl@ld pt al conposition. The

phar maceuti cal - conposition rm%“be co-admnistered with
adj uvants. For exanpl e, MM & surfactants such as

PPTyOXyet N ShGodtngY! eTner and Trad&egdecy! Amount Per
pol yet hyl ene ether may be adm nistered with jor

i mcor por at ed into the pharnaceuti cal corrpo§| t i onTiablet

a P rncrease rhtfptlnﬁ'—jld Y iJ
' 1t es I?dnaid ' fgShb Iso o0 me

i wal | s. Enzymatic (i nhi bFtors maya

agid-niagh#oled Wi th or incor|d)or at ediiusho t he 107.6 mg

p ettt ~al a nNnrocant. i nNnvdnt ILl’l al cn

S g TG P L

COSpaRiInt IRMyIGANRE ST Ng Conmpound ZurfAEtadt 10.0 mg

pharmaceutically acceptablelsalt thereof gnd a

phé}fﬁﬁ?{%@ﬂqneal 1y accept abl e |car rDiéirnteant) prlescri®i-feps

[ d?@} ﬂpylm% lldelll.llll sea contar HEB' Irlle pr gSTT DZdI@’m
t’ir o g

i n rovi de predcrlblng i nformation
ccbﬁ?b@(ﬁngn%/@ the met hods of| the |nvent| on gnd/ or as
0 FiSCussedheretr e |rB|t of—the
| nven N on he prescri bing |inf o Nat i § l[ludes

of é]rbs,caadmllamesbémnng Conpourd 1D\tsinheg‘rﬁmd to innDO\Oang

t k aavrai-l ahi- ILtu Aand Ahc on—of —Compodnd—a

ATT MU\J\

U' ULV UI.UI | pt:' T A A W1THV T = =y
C MWE{‘“T‘ e provi ded to E&W’F‘&'ﬁ? in d cont&i%8e

a$ Toed] a6t Wkight  Pr escribi fig | nf ormation tnat adyp®&sg

tle‘—ﬁ; entto orally admnilster Conpound 1! with food
d

an parifigd SYateras rrppied HBIDGPIeesSNIPEl | ncr ease t he
bi oavail ability of

Compound 1 was first micronized with a jet mill. The micronized
compound was mixed with D-mannitol (Japanese Pharmacopoeia, JP),
crospovidone (Japanese Pharmaceutical Excipients, JPE), and light anhydrous
silicic acid (JP) ina polyethylene (PE) bag and then passed though a 500 pm
screen three times. Hydroxypropylmethyl-cellulose (HPMC) 2910 (3 mmZ/s)
(JP) was separately dissolved in purified water by stirring and sodium lauryl
sulfate (JP) was added and dissolved. The D-mannitol/crospovidone/light

anhydrous silicic acid/Compound 1 mixture was placed in a fluidized-bed
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Compound 1. Conpound 1 may al so be provided to a
patient in a container associated with prescribing

WO ndognnese on t hat advi ses the patient that thePCT/US2006/049668
adm ni stration of Conpound 1 with food results in an
i ncrease in absorption of Conpound 1, as reflected by
an increase in the nmaxi mum pl asna concentration of
Compound | as conpared to the adm nistration of the
CONPRHARH A WAsAThiRflatc8 %QﬁixgtthgilﬁMEf%Sdi%H %%}c-jyl Qe RWIution.
on the pharmacokinetic propérties of Conpound 1 and
upofifien grannlatiapeilie iwet gtdnabates eerstriedfin demgroumeragulator. The
il ' ) QWi anpl es, which are not
i nt gﬁ‘%‘é%taﬁglegﬁvﬁ&%]ﬁ?{sg‘?wg“P?ﬂr}gﬁéo TSN 2007/ 079260

PCT/ US200ht Q@608 grentalepverdtheh intixe@ Saierdseaiheltds sodium (JPE)
CorrPouPﬂbl in.,50 .and 200 tabl ets were prepared

* or Pt Phibegand Magnes Uy steasst dTdvas addstip thedbag- hheggranules

i N RKefdechpre&ied ﬁhtb'tabléﬂﬁd:sﬁ%rﬂoltelr&-talﬁé’ﬁﬁﬁ ththings used

in the final formulations but Form or a. m xed
crystal dwenbttsblets wans magkaged in aglassdiotile witha desicrang and

Lo et 5 850 PRSP S0 OB S cop

tablet is shown in Table 1. Table 1. Conponent

un %I é@ - Pe !ab gt Co;-}r@gu ug subst ang
10;0§ Mo ll“gbn? fabl % ! .ﬁgxe%ﬁ%%gn%%@%}%ﬁ@e 50
si | mgiteblatisdhG@vndaMablR®.0 ng Sodi um | auryl sulfate
Surfactant 10.0 ng Crospovi . Disintegrant 25.0
F@EZe?ei

nmg Hydroxypropyl net hyl cel | ul nder 20.0 ng 2910

15

(3] m2/s) Pgoidpgse@nyat er Bi nfler ageRktion O 0sdar NRLRSR Per
sodi um Di si ntegrant 100.0 ng| Magnesi um St earate ,
Lupricant 2.4 ng Total tablet weight 490.0 1y TheTablet
puf chinpdud@i er .I S renoved dui g RE OXRTRIcRT- 50.0 mg
D-mannitol Diluent 26.9 mg
Light anhydrous silicic acid Glidant 6.25 mg
Sodium lauryl sulfate Surfactant 2.5 mg
Crospovidone ) ) Disintegrant 6.25 mg
Hydroxypropylmlethylcelluloée‘ Binder 5.0 mg
2910 (3 mm?/s)
Purified water ' Binder agent -
D-mannitol Diluent 145.35 mg
Microcrystalline cellulose Diluent 145.35 mg
Croscarmellose sodium Disintegrant 100.0 mg
Magnesium Stearate Lubricant 2.4 mg
Total tablet weight 490.0 mg

"' The purified water is removed during processing.

. The size and weight of the 50 mg tablets were the same as the 200 mg
tablets. To simplify the manufacturing process, the formulation of the 50 mg
tablets was carried out by using the screened granules of Compound 1 prepared

as described above as the starting material and diluting the granules with direct
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Compound 1 . stanece—-50--6—+wg—Db—ppritel—bi-Huent
26.9 ng Light %gﬂﬁ POVEEhT | i i cf ac d4g)odﬁ%t 6. 25 ny

Sodi um [ auryl sul fat e Surfactant 2.5 ng Crospovi done

Di sinte ant 6.2
Bi nder Gt SFEFeny

Fydroxxfropylneth yl cel | ul ose
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vierweag mvxed with grgegarmellos

oa"(“é%rﬁ*fﬁvags

agghdium @P THirh Hniddl U-Pg r‘ﬁndllﬂﬁrgéyﬁglh Mc@fl%ﬁé’ gﬁ’gluk 4 BE bag,

cel | ul ose D| Tuent 145

Croscar rre | ose so

10 o §'@l,lﬁ\g¢ﬂ: bredditon @f n@gnesmm stearate (JP) to the bag. The granules were
then compressed-into tablets using a rotary tableting machine.

15

20

25

Twenty tablets were packaged in a glass bottle with a desiccant and

cushion material (PE sheet), and capped with a polilpfopylene (PP) screw cap.

Example 7

The effect of food on the pharmacokinetic properties of Compound 1 was

identified in a single blind, randomized, placebo-controlled single oral dose

escalation study conducted on 32 Japanese male healthy volunteers.

The following criteria were used to select the subjects for the study:

)
@)

©)

Healthy Japanese males aged 20 to 35 years;

Body mass index (BMI) of 18.5 to 25.0, wherein BMI
=[body weight (kg)/height (m)}*; and

Subjects who gave written informed consent prior to

participation in the study.

As part of the larger study, eight subjects (6 active and 2 placebo)

received a 400 mg dose in the fasted and fed states. Subjects in the 400 mg
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wei ght - 490.0 ng The purified water is renoved during
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were the same as the 200 ng tablets. To sinplify the

manuf act uri ng process, the fornulation of the 50 ny

tablets was carried out by using the screened granul es

of Conpound 1 -prepared as described above as the
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tear ﬁﬂﬁnﬂl&? htibg t he %las{% ,T(grgpg%mtr glo%er e GRARBnistration
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anese _mal e _heal thy vol unteers. The

d 32.J
f of %Xﬁﬁ g N@rlwgtp AT TEA [ Tlo CRmBRnd her Blapghocyas

g gadrhhﬁst&tea%yl ‘the déyl fréfaRspiizhaBAMGSSy 1) eheagbftcalnd
d%gcezl?arrged the day after administration (“Day 2”). Thus, the sub_] ects were

hospitalized for a total of three days. Follow up assessment for safety was
15  performed 6 to 8 days after administration (“Days 7 to 9”).

Compound 1 or placebo was administered orally with 200 mL water.
Doses were administered at similar times for each subject in each treatment
period. All subjects fasted from food and fluids from the time after dinner on the
day prior to dosillag (Day -1) until breakfast on Day 1 (for subjects receiving .

20  Compound 1 or placebo in the fed state) or lunch-time on Day 1 (for subjects in
the fasted state). .

When subjects were administered with Compound 1 in the fed state, they
received a bfeakfast about 30 minutes prior to dosing. The breakfast consisted.
of the following:'

25
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(2) Body mass index (BM) of 18.5 to 25.0, wherein BM
=[ body wei ght (kg)/height (m]2; and (3) Subjects who
w@ane/omnsa t en i nfornmed consent prior to parti BCPaEB2006/049668

in the study. As part of the |arger study, eight
subjects (6 active and 2 placebo) received a 400 ny

dose in the fasted and fed states. Subjects in the 400

ng WD 2007/079260 PCT/ US2006/ 049668 fasted cohort

recei ved an ad 'Oti nal , 400 ng dose with' br eakf ast

after a washo %%8 (?raPB(?%J%:fner ally a minimmof ten
t

days after th ? ? nistration). The interval

of ten days b W%‘éﬁo 42y doses was consi dered

appropri ate fof & 8H¥hi natj ng any wit hi n- subj ect

carryover eff et §SUraWRETEYj38h of treatnent, dose, nmode

of adni ni strat} datal apprey cortart S744d 9alsTainllat eopenthdl.4 g

fo f ) ae. o nost: h in

ran St e GAGRAT hafirol B, 1726 BEIaAH oAb fes o0

Mo@erbohydmt: 78r0ed (558aef todigl cakaadespdni ni strati on

adm ni stg,at L on Lhistration Dose 4 400 .

P oduct S AepEr B Rt 3 arers iksilg> hours prior o
10 t aldbeing ahdabete foflowhlyl tihas 2 dosing: 6.285] @61 5, 206( 4, 6, 8, 12, and

ad% ted to the nmedical institution in the afternoon

on WS RRFH8%%r e adni ni stration ("Day -1"). Conpound

1 or pl aneRlvAsng FdRmAtSHEHRIpLAmEREs ey dfdulited for
hospitalization ("Da "),. The subj ects. were

J y 1 s
di Jd 1 meeaghsiudy eerurddid mdtasisdiconditopsy 2.
Thus, the ‘'subjggts ver eTihospPhdadih &8 bbk@hedplasindlcofEentration;
15three days. Fogl ow up aﬁ@&%ﬁﬁﬁﬁ&bs_@ﬁfed%ﬂs%{a%o%&maﬁon'

performed 6 tao & days apyi6r, adm o ekEALIR0, by bdsel ©

9"). Conmpound ket pl acahg, Was, adinyoLs @&?cgn&{; —que curve
W!th 200 nL water. ™ Dos U QO eMYeR ?}l;?oﬂl%.lasglqﬁiﬂn?ﬁable
tinmes for each subject [ ea apfr{ lg(tj —tz)B'er' 0d.

20subj ects fast egﬁ%pmfog @?x tI‘Tiue S fra . haéldtl me
after dinner off tR& daf pr ol PECHS B EBEY - 1)

until breakf ast on Day 1 (for subjects receiving
Conpoundrhk glasiih eaeBatrhtiodstE FeshdindtieyeR deketiGiied byhe

on fgﬁlgw%lggsgz{y. SPLigén%f gasmli)lgs were isolated from healthy subjects

administered with Compound 1. The plasma samples were extracted by solid

25  phase extraction using Empore ™ Disk Plate (C8SD), and then measured by
high-performance liquid chromatography/tandem mass spectrometry
(LC/MS/MS) (HPLC model 2795 separations module from Waters; mass
spectrometer model API4000 from MDS SCIEX). lonization and detection were
performed with €lectrospray ionization and positive ion detection with multiple

30 reaction monitoring, respectively. This analytical method has been validated
with respect to: selectivity, linearity, lower lirhit of quantification (LLOQ), intra-
and inter-assay precision and accurécy, standard solution stability, matrix
stability, post-préparative stability, recovery and dilution integrity, and
considered to bé lsufﬁciently reliable as a method for determination of

35 Compound 1 over the concentration range of 1 to 1000 ng/mL when 50 pL of

human plasma were used.
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the fasted state). Wien subjects were adm nistered

with Conmpound 1 in the fed state, they received a
woe@akfest about 30 minutes prior to dosing. TPET/US2006/049668

breakfast consisted of the follow ng:; WO

2007/ 079260 PCT/ US2006/ 049668 160 nlL appl e juice

Boiled egg (50 g) Bread roll (105 g) 8 g butter '14

g strawberry jamJ Total energy content: 574.6 Kcal;

Total faf ¢ ﬂ%?%lag%% %T%"% s gfk/ ‘Fi % alr ?Q«Jh]ggf 8 acetonitrile

Tot al pro(fe ories
carahdimdnﬂioe'L a?ﬂmﬁngmr( &Eﬁrﬁam‘-fdmmaacxd dlutter g9 3. (B{aocidmmle

macokjneti we t
ouReSR 145, RO TG0 0RhG BRI Sl AR et
af t R FnpiQas PO L bfA01 % Fomickeidin D% acéionidrileldas AIddd. THese
hour s " post - dose The fol | ow ng phar macoki neti ¢

Sparsahitoes veRe fengared fer Mhseeands axhisstnesd phlQegrpm for 5
st L{g%u% YRogf %'125"(?~I gLfa‘?iﬁE&donHQ aﬂtérﬂzﬂﬁﬂt wés”:ﬁf&ea't@ﬁ Fpore™

max| mim o served sma ‘concentrati on , Maxi mum
obs]ierské?diatp (GLi) occmdﬁrmedtwltlnl 50 ik olizc&bnmhaindaﬁ)o uL of 0.1%

h |if he t h o
 pformieamid Mo MO8 ARESRE s bt Py Al 2o B8R 0.1%
Z e ri@nﬁﬁ: dcid Irh%)%gﬁué&())ﬂltﬁm arfdl et @ twiceowitlc @00 pﬁtdf(ﬂ‘]l %ﬁfbfﬁllc ’
an 0 L Ne.zero o
1] il 180% pectapie 2B widapaDy ch g et ahR 4ok Q1%

det RrdidRed Mas bBged 4l howdn arhassBY pL RifRasmssatiph 64s injected
were isolated from heal t hy subj ects admnistered with

Coniptsuithg LIC/ MM pysiem a8d aptlgatdier e extracted by solid
phase ex@é@ﬁltew}ngﬁsqgtlgmafﬁs-@&)m o pdshideBSnterofd were

t hen nmeasured by formance |iquid

c hr estimasest Siptn/Cha ﬁd@ m sl_sr fohewingsral administatior/afgp0 mg of
1 e B e \bs S0l B0 . 1 o 2t on
and det eThé oreanglasma concentration over time. following oral administration
of 400 mg of Compound 1 in the fasted and fed states are shown in Figure 2.
The mean test results of the pharmacokinetic parameters, AUCq.inr (ng-hr/mL),
. Cimax (ng/mL), t1/2 2z (hr), and tmax (hr) of Compound 1 in the fasted and fed states

20  are summarized in Table 5, and are tabulated in Table 6.

Tahle 5.
Administration tinax Cmax t12 2z AUCq.inr
* condition (r) | (mg/mL) | (hr) (ng-hr/mL)
. - Fasted 2.5+ 264+ 78 54k 1451 £+ 308
Compound | - 1.2 ‘ 1.0
1 ' . Fed 23+ |903+391 32+ 3942 £ 1072
1.0 0.3 |

Dose: 400 mg .
Mean + SD (n=6)
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performed Wth el ectrospray ionization and positive
ion detection with nultiple reaction nonitoring,
wo eapec2zsvel y. This anal ytical nethod has beenPCT/US2006/049668
validated wth respect to: selectivity, linearity,
lower Iimt of quantification (LLOQ, intra- and
i nter-assay precision and accuracy, standard sol ution
stability, matrix stability, post-preparative
stability, recovery and dilution jntegrity, and
consi dered to be sufficientﬁ@ PG‘*able as a nethod for
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5| minutes at|4C. AUSB@rL allj quotz@f t he supdénat ant 336
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xaard 2 GQ}GEﬂd h]ghek; refpeediotly sedmhipdrod tovdsé it @etfedded btBteO These

the m.and yzed, Geonptri c means
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10est1nn&tpﬁsérfcemfﬁsﬁﬁg and AUCo inf follow ng oral

adm ni stratior of 400 Compound 1 in the fasted

and fed Siephssrved "T‘?F@a??éé’hﬂlﬂ RheFHacARE it PARTSITS When

t i NompOlddOWNASY a @ i starbdl Wikis Fcfcﬁtlhgﬁate‘%flatd@&n 1 is more
Compound. 1 in the fasted and f states are own In

Fi gfsfrl%bzabsorh?é vhearpdngiaistered whsfogﬁ supk as after a meal. Thus the
ph&l{dﬂﬁﬁﬁ{‘rhﬁ&{ chBﬁ?B{I{% %gth ?%m{s it 3 B b{)&é&‘e)

fm), ti oun
15¢ thOEF‘@slﬁ'e‘éllt)aﬁﬂthﬁei@uswmsomamdsm Iﬂlfaadnzm@btlanoﬁaplﬁltle: d‘rpg
an I ti
; n%(rﬂ%?fa%@?% g& i\ 1 or@ &‘}{%ﬁ‘ﬂ“@nﬁ‘(" 5 ej’l tpf%:rated

( hrvyitl ng h¢17km§)advﬁas letecth. Bll RiFdrse B8erds 4veré. ﬂﬁlﬂ 186 8linically
significant electrocardiogram (ECG) changes were noted. )

All references, including publications, patent applications, and patents,

20  cited herein are hereby incorporated by reference in their entirety.

The use of the terms "a" and "an" and "the" and similar referents in the
context of describing the invention (including the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated
herein or clearly contradicted by context. The terms "comprising,” "having,"

25  'including,” and "containing" are to be construed as open-ended terms (i.e.,
meaning "including, but not limited to,") unless otherwisé noted. Recitation of

ranges of values herein are merely intended to serve as a shorthand method of

referring individually to each separate value falling within the range, unless
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r efsgpc@ﬁpglqrhaqc}@(amples be consuiered as exemplary only, with the true scope

and spirit of the invention being indicated by the following claims.
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context of describing the invention (including the
followng clains) are to be construed to cover both

wo b@7e7rzgul ar and the plural, unless otherw sePCT/US2006/049668
indicated herein or clearly contradicted by context.

The ternms "conprising,” "having," "including," and
"containing" are to be construed as open-ended terns
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spirit ¥Re invention bei ng i ndi cated by the
foll OWI mglgcﬂl)axsmﬂls 10 Cmﬂﬁﬁglg&ﬁ@)?cﬁ& HeESr64yER0 @Edupd 865G roup being

se of ritopnavir or,a
ph a? S Ci\(ﬁl}eh B ¢é (]et Btsasb1 St it Sell%céerdo’g?mfgé?uﬂ fe
man uf actthg leet@bcsa:hrr@qu:almmhtufaled omnptsaviraed fihg comprlsmg at least
15 ph%ﬁgﬂ&gga&% F?qgctgc; ﬁ'gm ti;" rgroulgg:}og %tﬁ]séeoéjdlftr?gb?lnt 8%)%%}1 éml sulfur;

phar naceuti ca accep
2. The uzreuph is Icaarm phmﬂydgneﬂrm Hahggen T egaliddehdlo i, Riallgd, halo C4

acceg&gﬁ/‘po%ﬁamf ol TR Rélﬂ') o&%@a&mcgwﬁﬁﬁkw —COR®, —

fe salt t er’eof :
NR*'COR®, —SO,R®, —NR*'SO.R*, —COOR®' or —NR*= COOR®;
R* and R* are the same or different and each is H, C;.4 alkyl or benzyl;
20 R® is C; alkyl;

R'is selected from group B or is Cy.1¢ alkyl optionally substituted by 1 to 3
substituents selected from halogen or group B;
group B is::
. a Cs.49 carbon ring optionally substituted by 1 to 5 substituents
25 selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A,
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XY NI Rl (1), where, ring Cy is a C3_1o carbon
ring group or a heterocyclic group, each group being

wopiwonekd y substituted by 1 to 5 substituent SPEEUSING@MHI668

10

15

20

25

30

fromgroup A, the heterocyclic group is a saturated-
or unsaturated ring conprising at | east one

het eroat om sel ected fromthe group consisting of

ni trogen, oxygen and sulfur; group Ais cyano,
phenyl, nitro, hal ogen, Cl1 4 alkyl, halo Cl4 al kyl,
hal o Cl-4 al kyl oxy, -OR', --SRa', NRa'R, -CONRa'R2,
-SO2NRa' Ra2, -CORa3, - NRa' CORa3, -S02Ra3, NRa' SO2Ra3,
-COORa' or -NRHR®OOR ; Ra' and Rae are the same or
different and éﬁ@h is H C.4 alkyl or benzyl; R 3
is Cl4 alkyl 7R ss selected fromgroup Bor is Cl-10
al kyl optionaljp*gebstituted by | to 3 substituents
sel ect ed fron1halogfq50r group B; group Bis: a C3_10
carbon ring optPdRalBy substituted by | to 5
substituents__gggiees®ed fromgroup A a heterocyclic
group optionally substituted by I to 5 substituents
sel ect ed from@égup A, WD 2007/ 079260

PCT/ US2006/ 0496R8or@Ra4, - SRa4, NRa4Ras,

- CONRa4Ra5, - SC2NRa4Ra5, -CORa6, NRa4CORa6,

-S02Ra6, -1 Ra6, -COORa4 or NRas COORa6;
—NR™SO,R%,
—COOR™ or
—NR* COOR™;
R* and R® are the same or different and each is:
H,
C.2 alkyl,

a Cj.19 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or

a heterocyclic group optionally substituted by 1 to 5 substituents
selected from the group A;
R* is ”

Ci.4 alkyl,

a Cj.10 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or

a heterocyclic group optionally substituted by 1 to 5 Substituents
selected from group A;
R is H or Cy.4 alkyl;
R’! is H, cyano, hydroxy, amino, nitro, halogen, Ci.4 alkyl, C, alkoxy, Ci.4

alkylsulfanyl, halo C;.4 alkyl or halo C,4 alkyloxy group;
X is C—R*or N; '
Y is C—R* or N;

R*2 and R are the same or different and each is:

H,
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R4 and e are the sane or different and each is: H C
I-4 alkyl, a C3_10 carbon ring group optionally

waondmshrei ed by 1 to 5 substituents sel ected PCDUIB2006/049668

10

15

20

25

group A or a heterocyclic group optionally substituted
by I to 5 substituents selected fromthe group A, Ra6
is Cl.4 alkyl, a C3_10 carbon ring group optionally
substituted by 1 to 5 substituents selected from
group A or a heterocyclic group optionally substituted
by I to 5 substituents selected fromgroup A, R2 is
Hor Cl.4 alkyl; R31 is H, cyano, hydroxy, am no,
nitro, hal ogeyanoCl_4 al kyl, Cl-4 al koxy, Cl-4

al kyl sul fanyl, halo Cl-4 aI kyl or halo C1-4 al kyl oxy
group; Xis ©i82 or NN Yis GR33 or N R32 and R33
are the sanepgbeshi.fferent and each is: H WO

2007/ 079260 PCI7 U52006/ 049668 ¢yano, nitro, hala

a C3_10 car b®f314 FRE0UYY HESTORR PB‘iﬁ%ﬂaI“y sybigsvted fy ddo Q)ﬁl“ls“tuents
to 5 su@gcltgdjﬁ,&hsgmupsgl ected fromgroup A
aheterocyclic_group ptlonally substituted by | to 5
subst i t uent s2h&tgrasyelicierprR ARSIy swbstityted by ]tk y|substituents
opt i onaldidkri s gtréﬁ;?ﬂ OVolalily? oéu&iél?@tshf)&iﬁme& b¥261\ to 3 substituents

sel ected from hal'ogen or group
NRa7 Rasselected from halogen or group B,

—OR™,

___SRa7,

——NRa7Ra8,
_]%]Ra7CORa9’
—COOR? or
—N=CH— NRalORaH

R?” and R™ are the same or different and each is selected from H, group B or

Ci.10 alkyl optionally substituted by 1 to 3 substituents selected from halogen or
group B;

R*is C14 alkyl and

R*% and Rall are the same or different and each is H or C_4 alkyl;

in a patient .

3. The use of claim 1 wherein the blood level of the integrase inhibitor or the

pharmaceutically acceptable salt thereof is increased.

4. The use of ritonavir or a pharmaceutically acceptable salt thereof, and a

compound of Formula (I):

‘\ OR2
F
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-NRa7CORa9, -COORa'o or N=CH NRaloRal |I; Raj and

Rag are the sane or different and each is sel ected
wo carmob26gr oup B or Cl-10 al kyl optional ly subsT/Us200€049668

by 1 to 3 substituents selected from hal ogen or group

B, Rag is Cl-4 alkyl; and Ra’o and Ra" are the same or

dlfferent and each is Hor Cl_4 alkyl; in a patient

3. The use of claim1l wherein the blood |evel of the

i ntegrase inhibitor or the pharmaceutically

acceptable salt thereof is increased. 4. The use of

ritonavir or a pharmaceutically acceptable salt

thereof, and a conmpound of Formgha (1): R31 0 O

"~1 R YNRL W) 2007/0 PCT/ US2006/ 049668

(1), or°‘éaB}Pﬂ§FWﬁ%‘§lﬁ‘?“¥3‘?qe9ta§@csé thgspf> sal t t her eof,

where, @he@, Cy is- a C3_10 carbon ring group or a
'heterocycllc group, each .group being opt.i onal

subst i t PE&YHY a Cappeasben Hag eroyRer & heieresychisy gfquan?zﬁh SPP being

5A oﬁﬁ&ahgg@gs@t@.&s& b$ 196 Q%Qbétﬁues%tsss%lééfe%tf?&n Qfoup A;
unsaturated ri-n rrprl Si ng | east one het er Oat om

sel ect eHTefhe&W‘fbﬁéc GFOWpS eé#slraéqd Pgusturfted e pOmpRS R At least

an gnec‘hgt&%ﬁtom &rl% f%bljn%hé: Zl%ﬂﬂ com%l of nﬂ’r&greﬁ O)E%Laﬁ’ & sulfur;
Cl_4 alkyl, halo Cl-4 al

Kyl
-ORal ., 'SEafis NRECRAENYL ooxRARRESN, stcﬁémalpméim alkyl, halo Ci.4

'CORg31 =S 3, L a20 a3
Qﬁ?%@% RN Te ] e G e D R S R COR™ —
10 MR IGORE, S1SQRAT ky NREIS (R vt COOBE 0f 5 MR £ GPRE}

R is SRh’ezﬁfdeﬂ PO Q4L Br &fﬁ{:en't §ncg:ach'1QS ﬁl @(.L alkyl or benzyl;
optional Ly substituted by 1 to 3 substi t uents

sel ect eB fip&maialisbigen or group B, group B is:
R!is selec;ted from group B or is C;.10 alkyl optionally substituted by 1 to 3

substituents selecited from halogen or group B;
15 group B 1s
a 633_10 carbon ring optionally substituted by 1 to S substituents
selected,f:fom group A, '
a }.leterocyclic groﬁp optionally substituted by 1 to 5 substituents
selected from group A,
20 —OR™,
—SR™,
__'NRa4Ra5,
——éCONR““Ras,
—fsozNRa“RaS,
25 —COR,
—NR*COR,
—SOR™,
—NR*™SO,R®,
—COOR™ or
30 ——:NR**"5 COOR™;

R? and R® are the same or different and each is:
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a 63.10 carbon ring optionally substituted by | to 5
substituents selected, fromgroup A a heterocyclic

w@e@ap7apt i onal |y substituted by | to 5 substi POEDER06/049668

10

15

20

25

30

selected fromgroup A, 'ORa4, -SRa4 NRadRas~

I CONRa4Ras, _SO2NRa4Ras, CORa6, 1VRa4CORa6,

' S02Ra6, i NRa4So2Ra6, t =COORa4 or NRas 000ORa6; Ra4
and Ras are the sane or different and each is: WO
2007/ 079260 PCT/ US2006/ 049668 H, C1;4 alkyl, a C3_10
carbon ring group optionally substituted by I to 5
substituents selected fromgroup A or a heterocyclic
group option@lly substituted by 1 to 5 substituents
selected fromth roup A, Rah is C1_4 alkyl, a C3.10
carbon ring ngE@ngtionally substituted by 1 to 5

substi t uent sa C; $£¢a@6dPEnd BN BpALHAIE sQbstRutd8 b9r1a6 ¥ Hubstituents
group optionally substituted by 1 to 5 substituents.

sel ect el irgEIPMA 9R2 is Hor' Cl.4 alkyl; R31 is
2’1- ¢ ygrﬁbxhygheqéyocyém Boup BF@i&&lllyQ%Qﬁ\ﬂ@d b4 16 sAukstituents
y, Cl-4 al kyl sul fanyl', halo Cl1-4 al kyl or
hal o C1selecigddjemthe giognphs
R*is
Cy.4 alkyl,
a Cs.1p carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or
a h;eterocyclic group optionally substitutéd by 1 to 5 substituents
selected from group A;
R?is H or C.4 alkyl;
R¥ is H, cyano, hydroxy, amino, nitro, halogen, C;.4 alkyl, C;_‘; alkoxy, Ci4
alkylsulfanyl, halo C,4 alkyl or halo C,_4 alkyloxy group; '
X is C—R*? or N;
Y is C—R* or N; .
R*? and R*? are the same or different and each is:
H,
cyéno,
nitro,
halogen,
a C3.10 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A,
a heterocyclic group optionally substituted by 1-to 5 substituents
selected from group A, Cy.jo alkyl optionally substituted by 1 to 3 substituents
selected from halogen or group B,
—OR",’
—&RY,
—NRYR®,
—NR?COR®,
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Xis GR32 or NN Yis CGR33 or NN R32 and R33 are the
sane or different and each is: H cyano, nitro,

whadoageazso a 03. 10 carbon ring group optional | PCT/US2006/049668

10

- 15

20

25

30

substituted by I to 5 substituents selected from
group A, a heterocyclic group optionally substituted
by 1 to 5 substituents selected fromgroup A C1.10
al kyl optionally substituted by I to 3 substituents
sel ected from hal ogen or group B, -ORa7, -SRa7,

NRa7Ra' NRa7CORa9, WO 2007/ 079260 PCT/ US2006/ 049668
-- '"000Ra' O or N=CH NRal ORal 1; Raj and RA$ are the
sane or diffef@pORAAGr each is selected fromH group B

or Cl1_10 alk ionably, substituted by 1 to 3
substituents™s ﬁ%T@ﬁ é@Rfr m-hal ogen or group B; Rag is

Cl.. 1 ak¥yhd Réhsle Mﬁfkﬁﬁ dm}éntadn@ éal?}?:sss%@teﬁ from H, group B or

di ffer and - ach i S yl; for the

Sr%unv éﬁ‘tYL P@l%\a % S%&Fl&%@lﬁw tq %ﬁul?%ﬁlﬁrem ﬁek@temfmm halogen or
|q§3@533e ina patient. 5. The use of claim4
wher-ei n_t.he conpound of Formula (1) or the
pharnaé%uﬂ?§&¥P$ybé@%ptabIe salt thereof is an HV

| Nt egr age’ L RPRB §i@lhe ﬁmeﬂl‘%lﬂé&‘ﬂpﬁndaé%}‘,h @o“ﬁ oPL, G bkl 1B
2-5 wherein the conpound of Forrula (| 6 (3-chl

or o- 2- f fornthegpamigqtyre pf p@z@)camw&rromybsmgéﬂmmmraamma

yI'}-7- mglhoxy- o _ _
4- oxo- 1, 4- di hydr oqui nol i ne-3-carboxylic acid. 7. The
use of any one of clainms 1-6, wherein the conpound or

it The use of claim 4 wherein the compound of Formula (I) or the

pharmaceutically acceptable salt thereof is an HIV integrase inhibitor.

6. The use of any one of claims 2-5 wherein the compound of Formula (I) is
6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-yl}-7-methoxy-
4-0x0-1,4-dihydroquinoline-3-carboxylic acid.

7. The use of any one of claims 1-6, wherein the compound or its
pharmaceutically acceptable salt and ritonavir or its pharmaceutically acceptable

salt are administered to the patient as a single composition to the patient.

8. The use of any one of claims 1-7 wherein the compound or its
pharmaceutically acceptable salt and ritonavir or its pharmaceutically acceptable

salt are administered orally.

9. The use of claim 8, wherein the oral administration is once a day.

10. The use of any one of claims 1-9 wherein the patieni is also receiving one
or more agents selected the group consisting of stavudine, emtricitabine,

tenofovir, emtricitabine, abacavir, lamivudine, zidovudine, didanosine,

zalcitabine, phosphazide, efavirenz, nevirapine, delavirdine, tipranavir,
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pharmaceutically acceptable salt and ritonavir or its
phar maceutical |l y acceptabl e salt are adm nistered to
WO b@7paa26@ent as a single conposition to the paPCENB2008049668
The use of any one of clainms 1-7 wherein the conmpound
or its pharmaceutically acceptable salt and ritonavir
or its pharmaceutically acceptable salt are
adm nistered orally. 9. The use of claim@8, wherein
the oral adm nistration is once a day. 10. The use of
any one of clainms 1-9 wherein the patient is also
receiving one or nore agents selected the group
coﬁ@qlsnawmg ingtinastin etaaamayir, mifna\or,taamrmvnr s AV, ,
5§aﬁ‘l n'elo Qfﬁ‘aﬁ{onawlr aehWﬁWf fdg lYeuﬁlJi(Bgl’ Alovudine,
d| ano Z&lci tabine az1
ne\Daocablumeabmmancntdbme, AmdmcmmaﬁlvqcnabM@(AGBIMGZV@Z,Gmacmr
6. [ [ a a
R SR R e Tt o
51 oOR08), A VX755 AibxrolawnTlhyehint (DOT) FOMIC254072, INKIR0] 4'5Ed4T,

Al [ Dexel.v C|tab1n tablne Ir,
el JCE R GG SRS e L PR i, VRS,
PSICaMiM)ie AIVIB\I/Lij BR-ahd ¥R X BOGHI3y btk pleariniackaitichily iioBptable
@H%%f @VX756 Di oxol ane Thym ne (DOT), TMC- 254072,

INRa FOTEJAT,  TMC- 125 (etravirine), Capravirine,
TMC-278 (rilpivirine), GWN695634, Calanolide A BILR
355 BS, and VRX 840773, and pharnmaceutically

10acaept alh® ofsid &c&nﬁ&iﬁiﬂ@@-chl&%&-ﬂ'ﬁ@m@&n yl(?ew@mmu@dmxy-zs-
6- ( 3- c oro 2-f 1l uor obenzyl) - 2S) - 1- hydr oxy- 3- ,
rret"h‘i}’f’ t“&ﬂ 221"5 Trmethaxy-AeRg:- 14 éié't}'dio%“%ﬂlﬁ%ar??d’a‘?’%‘ﬁaﬁ’éi or its
- 3phaihsilidLlyarteptable kdistor tHRNAANEER U 0Tl thddicament for
acceptable salt for  the manufacture of a nedi canent

f orincregsingathe PiRpvabily oL th sompqund Fomprising admasgHpe to a

COFRfibritialtfe ﬁéﬂtﬂ:’aﬁ% ettt elathodnt Hth: %Hltnpéund or a pharmaceutically
therapeutlca ective amount of the conpound or a

15phaetrptadls salt thgPO l?f‘e%ﬁ"&ﬁls@f%dawhtf‘l’fé’r eof to be

adm ni stered wi.th -food. 12. Use of the conpound

6- (3 chl oro-2 quorobenzyI) 1-[(2S)-1- hydroxg
et % Use of the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1 hydroxy-S-

bUtrﬁ’éihﬁbWaL QZYIWB@MX% 30540-1L4 %1@d@ﬁﬁﬂﬁe@&drﬂ&ﬁm%@fd or its
box&ﬁlc acid or its armaceutical |y accept abl e “sal

f orP ﬁ%a%maﬂé(aca%akdf st 1o thegnprpcttsrof 3 medieamgng §or

20t hen@bSMihk ABsdrpbtib6er @RI th A pRAfdnk &Btnprising administering
conprising admnistering_ to the paflent a

t hép HseritiFata ﬁhﬁraé’ﬁvté‘@!lv\?‘éfe%ﬁ@mow of the cOBPRBREr Br a

PhphEBsREtiCdly A c A0 tabhered Ald b &R iBRtertPWhE food.
adm nistered with food. 13. The use of claim1l1l or 12,

wherein said adm nistering results in a
13. The use of claim 11 or 12, wherein said administering results in a

25 maximum plasma concentration of the compound greater than if the compound or

the pharmaceutically acceptable salt thereof was administered without food.

14.  The use of claim 11 or 12, wherein said administering results in an area

under the plasma concentration time curve from time zero to infinity (AUCq.ing) of
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maxi mum pl asma concentration of the conpound greater
than if the conpound or the pharmaceutically

wac@eprabl e salt thereof was adm ni stered w t hpOt/UBOE049668

10

151

20

25

14. The use of claiml 1 or 12, wherein said

adm nistering results in an area under the plasma
concentration tine curve fromtine zero to infinity
(AUCO_i nf) of WO 2007/ 079260 PCT/ US2006/ 049668 t he
conmpound greater than if the conmpound or the
pharmaceutically acceptable salt thereof was
adm ni stered without food. 15. Use of the conpound

6- h3comlpoiirat g’}\eitlemhmblethaybr)mp&m{d(o?fﬂ)e phdmneeqiticaldy acceptable

gD histes T MBI R N or et oal Ly cneps 'a'b|n§

salt for the manufacture of a nedi canent for
|nh|b|t|ng tivity of a retrovirus |ngﬁgra5e

paty-ent UScipP FONRgstfrdirisiper-flyorabgnt lp{g%%nleydgoxys-

t hﬁéﬂ@ﬁi&tdncﬁbi]w RfR& V1AV AMAUIEyRbqIiRSl f0TRABB Y IRY acd or its
pharmaceutically acceptable salt thereof to be

adpRammaseatig]lyeeppinblg galt forghe mapuigsturapf agagisyment for

6- {nBi H?ﬂﬂ'l%)z[c@ivgy bF W ALRREMRE Yﬂt}grlse[ if %@ahénth&ﬂﬁﬂ?fé{n admmlstermg
nethglbu ) - 7- met hoxy- 4- oxo-1, 4- dYOSUIno I ne

- 3tocthe Biapt A élwaaﬂeatlwly qf@ctlmwm%thwgpua ©&pt abl e

S a]!)ﬁarlfngéeuhgﬁlm%tg@lte WL R e 18 B &AM red Wit B6d.

treat ment or prophy axis of a retrovirus infection in

a patient, conprising adninistering to the patient a

t heg apeptd Gﬁ'njs: XOI%E&%FJ é \’33 cRIBRIBI ugfobteﬂfy]? Qr rf?%ﬂ-nldh WiroxyRA3-

phar maceut i cal | 'i acceptable salt thereof
admethytuganctyilr meﬂ@wﬂr qzxp-1 ﬂ-ﬁbhx;keqlunolm@m@sxﬂrc aeid or its

@m&nacéuﬁ@anryeacrceg&hg g%alg gorggygaﬁgufgg@gwggﬂa%e&wm G for the
\Ah‘é‘?f’é!’nﬂmt qwrcmmiaacmﬁa ety yuscinfestion Vrea patirmgeonipsismigout
dmmk@erﬂ)?qg hg,ﬁ%%g?f?thhxla%eu{ir&ﬁﬁ 4 ctgfe zﬁﬁ%n@ Q?th% compound or

cl al s e co

p haphermecsuitically gecgpieblstsaby Itl@rgceﬂto be hémenﬁenesl with food.
adm ni st ered between about one hour prior to the
consunption of, food to about two hours after the
cohsunplhowsesi claimdd. or MOVRSGT BF 989/ irus is human

PGSR ELRQ4 8is ;ﬁ The use of clainms 19 wherein

t he conpound the ph rmaceutically acceptable salt
thereof is adn1n|stered substantially at the sane tine

as the.
18. The use of any one of claims 11-117 wherein the therapeutically effective

amount is about 10 mg to about 2000 mg.

19. The use of any one of claims 11-19, wherein the compound or the
pharmaceutically acceptable salt thereof is administered between about one hour

prior to the consumption of food to about two hours after the consumption of
food.
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consunption of food. 21. The use of clainms 19 wherein
t he conpound or the pharmaceutically acceptable salt

wo b@reof260 s admi ni stered i nmedi ately after thePCT/US2006/049668

consunption of food and up to about one hour after
consunption of the food. 22. The use of any one of
clains 11-21 wherein the conmpound or the
"pharnaceutical ly, acceptable salt thereof is
adm ni stered in a pharmaceutical conposition. 23. The
use of claim 22, wherein the pharnmaceutica

co ositionis in a unit dosage formof a tablet.

4.20rhe Theaissof glajme AR wherein Hierpempoundorhe phamacketically
co
t hé?g%%‘ﬁ oo RN PG GRRAR P il as the
coﬁ@PWQFMQﬁH#¥?O@ pharnaceutlcal composi tion
conprising 6-(3
chl oro- 2-fl uorobenzyl)-1-[(2S)-1-hydroxy- 3-net hyl

Shutn- 2-The|usg-offeltafrox ¥9 #heretn the compound or the pharmaceutically

1, koe;

hgz}cgéjgﬁ% Igééﬂh;g%log%c ed?prt I &é’&%ﬁ&d@%fgfﬁﬂe{ Ehe (o) asumptlon of food
phaandmpeqtabmaldny haucaixr abhemgaioniofithe o). pr escr i bi ng
information; ~ and (3) a container; wherein-the
prescribing information includes advice regarding

adr@2ni stBrd usg of agBontibhrlaini- FiF2iowbkrezthk kothpp¢Br the

10, R B R HAE siegraf s qminiierst i elrmmsgATER!

acummuxwmmmpharnaceutlcaIIy acceptabl e salt thereof

with food. . 26. The kit of claim25, wherein the
prescribing information includes a description of

I ncA3eas éﬁhebise @W‘alaﬁmml whyredf the pharmaceutical composition is in a unit
6- &%mae ? robenzyl)-l-[(ZS) 1-

hydr %§ ﬁ Tt an- 2- yl]-7-nmet hoxy- 4- oxo-1, 4-di hydr

ISOqU|noI|ne 3 carboxyllc acid mhen adn1n|stered with

25-

30

fo ut fo 0792 0
c??‘u /‘62@ &gy 036,07 %@Vﬁlt %rﬁm 58mPGIst & the
t hephprrasentidil lyhccaftasiesilt mardomzl ddelifiseedd 6allyr egar di ng
adm ni stering 6-(3-chi
or o- 2-fl uorobenzyl)-1-[(2S)- 1- hydr oxy- 3-
met2dy| buk &it-c3mprising: (1 tafpdbmAbeaticnl Eoﬂipdiiﬁyﬁé@ﬁplﬂlsﬁ BJ@-

20, iR st SR G B rotte 2Tk herethory-d-oxo-

c onk4xdjitydomuifolheddcdrboxaihio utidt woa ﬁl\fmmﬁcafttcgléy h&vtﬁptable salt
of claim erein
CnarHTRL b a Bha il eesteihld el B b medaioimipns

ad randi(3) &camainer; wherein the prescribing mformatlon mcludes advice regarding
| wor o b (2 % h ﬂrox
e R 5 Gref P S fieb e BB RS B Hirey et
'3 thhmthyMﬂxbd ,Adihgdroquinoline-3-carboxylic acid or a
pharmaceutically acceptable salt thereof with food.
. I » - -
26.  TheKkit of claim 25, wherein the prescribing information includes a
description of increased bioavailability of 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-
hydroxy-3-methylbutan-2-ylj-7-methoxy-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid when administered with food than without food.
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pharmaceutically acceptable salt thereof substantially

at the sane tine as the consunption of food. 29. The
wh2d07079260 ai m 25, wherein the prescribing i nf oPOBUSTING/049668

i ncl udes advice regar di ng adm ni stering

6- (3-chl oro-2-fluorobenzyl)-1-[(2S)-1-hydroxy- 3-

nmet hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne

-3-carboxylic acid or a pharnaceutically acceptable

salt thereof imediately after the consunption of

food and up to about one hour after the consunption of

food. 30. The kit of any one of clains 25-29 wherein

t he pharmaceutical conposition is in"a unit dosage

formof_a tablet, 31. The use of any one of, clains

1-40 wh&hekit of Hlaim2a; whsreinithe prepes mgam#?rmaéwawbﬁiﬁStache
the aﬂmgemmlmsté?mfg@@, cm&%-z ﬁhsmué@zy@tlm-@n@deéxy-g-

clalns 1-10 wherein t nmedi is formul ated "as
unmethy$aigye2 fyHr?Tmemeat‘l-ms@ 4T<|l1€yrkrpﬁmavl%§r%qbech acid or a

5 Cl El'lsﬁ%aé’értx%gll)f %&Bﬁﬁle%ﬁﬁ'ﬂ(érédf%t\ﬁéeh%%ﬂﬁ dne H%r ﬁnor to the
phar maceutical |l y acceptabl e salt thereof

20emsp9tien obiopd tsabw i fa beers aftgythe ng@sumptm@fé@qépo und

6- ( 3- chl or o- 2- quorobenzyI) 1-[(2S)-1- hydr oxy- 3-

met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- |, 4- di hydr oqui nol i ne_

- 328ar b&ky kit of gleima 281 Wherelstibe resserihing inforation anelugasadvice

SaldgatdiSs f&;imfs%nfgf@(ﬁanyxfoa@m&%beﬁzﬁ) TP arrgxa}oiyox

I ncreasing t bi 6avai | abi | of the. conpoun
10 5- p‘@tlm}pl@zfrb}zd]ﬂ gmtlmgﬁkyxg-l;ﬂ dlhydroqumolme-’g’-carboxyhc acid or a

[ ( B%CHMQEW c% ﬂﬁfehsﬁit I?lgérém‘ sgbéflu]na?y%ﬂhla%é%e‘%m@(& tille

rqu|no {Te- 3- car oxylic acid”in a patient
wh@ﬁwPWQUQEQfﬁﬁﬁent is administered with food, to be
adm nistered ith ritonavir or a pharnaceutically
acceptable salt thereof. 35. Use of the conpound
6- 23- chilbe kit 2f tlaim 2§ bwhergin) the p{@@@@)inaiﬂfm%mi@cludes advice

me 7 ne
s TSR Bty PO R P90 00
samthyﬂieﬁmﬁ-yﬂb?-mdﬂwng@d t4u¢héy@bqunnb@h-&anm¢xylﬁmc1d ora
n : . )
5- ?ga_q’g%}:%gxgggf?fc}%g esjﬁgy ?goﬁlg&gﬁg? léptgr the consumption of
- hmdmsl@-tqebmylomham@ey the conmurppidonyefooko- 1, 4- di hyd
roqui noline-3 carboxylic acid in a patient when the

medi canent is .adm ni stered with food, to be
20 adA¥-ni siTee kil ofarhond eloHaivisr25029 wheshiarthe peartiagentiop!

oS ESRhARS: STk uhoERRL 1t ?fl*?‘?zé 1 “hydr oxy- 3
nmet hyl but an- 2-:yl ] - 7- net hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne
- 33gar baxy hiCoBinybn@lof laims 1-10 wherein the medicament is for
administration to ;che pétient with food.
25 ;
32. The use of any one of claims 1-10 wherein the medicament is formulated

as a unit dosage form tablet.

33. The kit of any one of claims 25-29 further comprising.ritonavir, or a

30  pharmaceutically acceptable salt thereof.
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pharmaceutically acceptable salt thereof for the

manuf acture of a nmedicanent for inhibiting activity
wW@bR00a/0rese ovi rus i ntegrase in a patient when tPET/US2006/049668

medi canent is administered with food, to be

adm nistered with ritonavir or a pharmaceutically

acceptable salt thereof. 37. Use of the conpound

6- (3-chl oro-2-fl uorobenzyl)-1-[(2S)-1-hydroxy- 3-

met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- |, 4- di hydr oqui nol i ne

-3-carboxylic acid or a pharnmaceutically acceptable

salt thereof for the manufacture of a nedi canent for

t hed4 r eaVpofi the corppapidyd- é36bl$lom-2-dlupmbﬁwl}—b{(23mﬂdmdirm-3-
In rﬂeﬂﬂ fUu%t-Z gﬂ_l—eﬂm%&%x é))goggﬁnc}xltx na@ﬁrr%lgnlrega-ggrggxymcta%id ora

f ood, be a nlster
ph arhm'eecmuhe@lm %Ccadddplsdbtfer@ﬁ lfér thér evapofacturd @ a medicament for

ZOQZéngﬁgggle%gévﬁglgﬁg 8 c?’u%d {;ﬁgp %r?)%@uorolbglgyl%l-

osition conprisin onav I or eut’l
Sac dé%%)abhrdrsay-ﬂ-mtthylbofamayl]+7nrpemmxm dxfoel, 4-dihydroquinoline-3-

ph .t an H V i ntegrase i.tor i
P 35k i3 pRlicrl Mo o PeARABRR o emminerdt Wi P o be
38 admibsteacthwith sltcmaed onva tphafn@aeuticall) .aclepitdbde satctherebt. al
conposition conprising 6-(3-chloro-2-fl uorobenzyl)- 1-

[ (2S) - 1- hydroxy- 3-net hyl but an-2-yl ] -7-nmet hoxy-4- oxo-1,

4- dihydrQspuefitbé Bmp&nd@(ﬂaﬂﬂyﬂd-z-ﬂaﬁtdﬁeﬂn‘ylﬁl [(28)-1-hydroxy-3-

ph ac bl e ereof . fq
1P ARGl E A REGERY Poipr Pk i pembopeid or o
ad mharradauacaliyi atohe}ftﬂﬂd saltf‘rfhereéf Blrahemaruattaad of a medicament for
ggorse%lstlrllé) the a%@m{lgn 0Pt cg:):;’npcorllllng r60(3 2ch§oro %r f?LkL)oerggélnlz%rl)- . 1-[(25)-

- hyldhxadtyxﬁ—BFreéthylbbuhalyl2:7yﬁ1]ath3xyﬁatd34bxy44hl%bﬂeoqlun4olﬁiﬂefwd

ro U|no 1cam - aartox i c acid,or a pharnaceut fy

acceptapl'e ¢4 3 PRATE S¥eF J° mRdiFament g eqrpimisterp 8? dPegh to be
150f adhanmnmmnm ritdha@ir Pak iphiimdcouthl 19 dBi dptBl B dhdebi)

food. 42. A pharmaceutical conposition conprising

6- (3-chl oro- 2-fl uorobenzyl )-1- [(2S)-1-hydroxy-3 -m
et IB6. butdse aFtyé ]aorﬁfpmalasoqsycmo@xpﬂho&baﬁdw)drwm NHydRBy-3-

X phar utically accep table
PR er v BT PTG Se o apnsting T kpovicasid or a
i ntpe.grramunmlaz q@aéptaam setlothbﬁoﬁﬂjﬂﬂ% sbeuestud dfth theédiBament for
6 (gl‘lA gﬁwg arE:rP %F%’BESHQ% el_,c;f:llsg{]xa %%51 rnllt %vhrcl, the medicament is
- h;admmyteaemmyddaumazwhﬂste?emtth Oihradir@¥ @ pharnatichiyéhlly
roqui %%#QEQQWFca boxylic acid or a pharmaceutically

accep "Phereof for the treatnent or
prophylaxis of a retrovirus infection in a patient to

oo 1TSTaR saipbnd G2 e BB ol s v digy-3-
25w mh}sthylboilaa-\ﬂ-yl]dFmethﬁkhanmoeIMﬁﬂ@ququ&MﬁBBB&hh‘lﬁ))@ﬂb tacidora
t h%%ggxtnaceutlcally acceptable salt thereof for the manufacture of a medicament for
the treatment or prophylaxis of a retrovirus infection in a patient when the
medicament is administered with food, to be administered with ritonavir or a

pharmaceutically acceptable salt thereof.
30
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i mproving the pharmacoki netics of an H V integrase
inhibitor. in a patient. 46. The anti-retrovira

agent conposition of claim45 to be adm nistered with
food. 47. An anti-retroviral agent conposition

conpri sing 6-(3-chl oro-2-

fl uorobenzyl)-1-[(2S")-1- hydroxy- 3- net hyl but an-2-yl]-7
- met hoxy- 4- oxo- 1, 4- di hydroqui nol i ne- 3-carboxylic

ac38l orPkarphasurizaktinmaitioy campeipingliitensad dr 4 flamaadeuficdlly

R St Bl i 1 TPtV e g AR B P rase
C oipiti®t tga pat{edt.chl or o- 2- f | uor obenzyl ) -1-[(25)-1-

hydr oxy- 3- met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr .
oqui nol i ne-3 carboxylic acid or a pharmaceutically

acIept abheplaidacéliRaE@imgositioh HE CR&E 13800 bBadm#IsereR Wit food.

of the conpound in a patient to be adm nistered with
food. 49. An anti-retroviral agent conprising

6- 8- chhgharmadeutied Qbﬁlgééﬂiém dorhpristhg b-(3-chloro-2-fluorobenzyl)-1-

hydr ox -net@ylbutan- -z}h-?-nethox -4- 0x0-1, 4- di_hydr
BT Ty &-ﬂle&m{a-_%mhsé_cahr(cirewmgﬂme%—

aC&RRS 3k &cripdila fHaehaQkhitiEQly dcBéptibIt sNOtRF YorliNcr®dsik the

retrovirus integrase in a patient to, be adm nistered

wi piRayadiahility of thacompepng erheqdministesggentth &ndor i si ng

6- (3-chl oro- 2-fl uorobenzyl )-1-[(2S)-1-

hydr oxy- 3- met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr

oqtit-nol frRhagnaceytien) epmpesitien eorapridng 3 whloaeriZrBuarokenzyD-1-

acgept AR Grog I mbSIRERn-3- Y- LhR ok § Al HBNY, 4Uihydroquinoline-3-

prophyl axi s, of a retrovirus infection in a patient to

becaibiyhicc s @ RlisrRateyerlly asqeptatie salhtherqog fargyereaging the

A0RRbrBARISHE COMpBinARY%: Ritieft 8 blafdiimSeled With food.
adm nistered with ritonavir or a pharmaceutically

acceptabl e salt thereof.
42. A pharmaceutical composition comprising 6-(3-chloro-2-fluorobenzyl)-1-

[(28)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for inhibiting

activity of a retrovirus integrase in a patient to be administered with food.

43, A’ pharmaceutical composition comprising 6-(3-chloro-2-fluorobenzyl)-1-
[(25)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-0x0-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for the treatment or

prophylaxis of a retrovirus infection in a patient to be administered with food.

44. The pharmaceutical composition of any of claim 40-43 to be administered

with ritonavir or a pharmaceutically acceptable salt thereof.
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45, An anti-retroviral agent comprising ritonavir or a pharmaceutically
acceptable salt thereof for improving the pharmacokinetics of an HIV integrase

inhibitor in a patient.

46. The anti-retroviral agent composition of claim 45 to be administered with
food.
47. An anti-retroviral agent composition comprising 6-(3-chloro-2-

fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-yl}-7-methoxy-4-oxo-1,4-
dihydroquinoline]-3-carboxylic acid or a pharmaceutically acceptable salt thereof

for increasing the bioavailability of the compound to be administered with food.

48. An anti-retroviral agent comprising 6-(3-chloro-2-fluorobenzyl)-1-{(25)-1-
hydroxy-3-methylbutan-2-yl}-7-methoxy-4-o0xo0-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for increasing the

absorption of the compound in a patient to be administered with food.

49, An anti-retroviral agent comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-

“hydroxy-3-methylbutan-2-yl}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid or a pharmaceutically acceptable salt thereof for inhibiting

activity of a retrovirus integrase in a patient to be administered with food.

50. An anti-retroviral agent comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-
hydroxy-3-methylbutan-2-yl}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for the treatment or

prophylaxis of a retrovirus infection in a patient to be administered with food.

51. The anti-retroviral agent composition of any of claim 47-50 to be

administered with ritonavir or a pharmaceutically acceptable salt thereof.
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