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I nfection by the retrovins known as human i nmunodefici ency virus
(H'V) continues to be a serious human health problem Methods for
treating HV infections include adm nistering agents that inhibit the
activity of viral enzymes 15that are essential to the life cycle of
t he virus. Ri t onavir
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inhibits metabolism by cytochrome P450 monooxygenase can improve the

30  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

1



Speci fically,

6- (31-chl oro-2-fl uorobenzyl)-1-[(25)- 1- hydr oxy- 3- net hyl but an- 2-y1] -
7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-carboxylic acid has been
described as having inhibitory activity against the integrase
protein. of HHV. Id. HYV belongs 20 to the retrovirus famly and is a
causati ve agent of the acquired i munodefi G ency syndrone (AlDS).
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ritonavir. treatment or prophylaxis of AIDS.
Currently; there is aneed for agents and methods that are useful for

25  increasing the bicavailability or absorption of integrase inhibitors such as 6-(3-
chloro -2—ﬂuorobénzy1)— 1-[(28)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-0x0-
1,4-dihydroquinoline-3-carboxylic acid in order to increase their therapeutic
effectina patient;. In particular, there is.a need for agents and methods that
improve the pharmacokinetics of such an integrase inhibitor so that an acceptable

30 therapeutic effect can be achieved by once daily ad.ministr.ation. There is also
generally a need to improve the pharmacokinetics of drugs (e.g. integrase

inhibitors), that are useful for treating HIV infection.



I n anot her enbodi nent the invention provides a nethod for inproving

t he pharmacoki netics, of a 4-oxoquinoline conpound according to
formula (1); R3 oR2 N1 . 5 where, ring Cy is' a C3710
carbon ring group or a heterocyclic group, each group being
optionally substituted by 1 to 5 substituents selected fromgroup A
10t he heterocyclic group is a saturated or unsaturatectring
conprising at |east one heteroatom selected fromthe group consisting
of nitrogen, oxygen and sul fur; y yl, nitro,

hal ogen, Cl4 al kyl, halo Cl4 & ‘M%ﬁ% kyI oxy,-:Sit. 31,
4aJa2- CONVI Ra2, -SO2Nr112. "2
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sel ected from grouyp. A, a heterocyclic group optionally
substi t ut ed bygﬁvﬂgﬁ%ﬁ@hbstituents sel ected fromgroup A, 25-OR'

-Nee, - CON1134Ras, Is6rdNRakRasent3Re HoBdiRondfovidedNigedSihd tnethods that are
useful for increasing the bicavailability or absorption of integrase inhibitors such
as -6-'(3-c.hloro—2—f'1uorobenzy1)- 1-[(2S)-1-hydroxy-3-methylbutan-2-y1]-7-

10 methoxy-4-oxo-1}4-dihydroquinoline-3-carboxylic acid

(Compound 1) in order to increase their therapeutic effect in a patient.

In one embodiment; the invention provides a method for improving the

pharm‘acokinetics' of an integrase inhibitor such as Compoﬁnd 1, by administering
15  the integrase inhibitorto a patienf with ritonavir or a pharmaceutically acceptable
salt thereof. .

In one emﬁodin_:ent 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 ritenavir ora pharmaceutically

20  acceptable salt thereof, such that the inhibitqr possesses a more efficacious

pharmacokinetic profile than it would without the addition of ritonavir.



02R, -N1r4S02e, -COORa4 or 5-NR-5 COORns; |le4 and 17,5 are the sanme

or different and each is: Cl4 al kyl, a C3.10
carbon ring group optionally substituted by 1 to 5 10substituents
sel ected fromgroup A or a heterocyclic group optionally

substituted by 1 to 5 substituents selected fromthe group A, r6 is
CH al kyl, 15a C3-10 carbon ring group optionally substituted by 1 to
5 substituents selected fromgroup A or a heterocyclic group
optionally substituted by 1 to 5 substituents selected fromgroup A
R2 is Hor CH al kyl; 2012.31 is H, .cyano, hydroxy, am no, nitro,

hal ogen, Cl1_4 al kyI In dabtlér aﬂnkﬂaﬁmenﬁhe&hdéﬁhsmb:fo&fﬂﬁbaxﬁmhdd for fmpdokitlg thE

hal o CH al kyl o N, Y i 3.or N R3 nd
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a C3-10 carbon rlng gr oup optlonally SUbStltﬂﬁed by 1 to 5
30substituents selected fromgroup A . a h-'er01ycI|c gr oup
optionally substituted byltoSsu i N {)pmgroup A
Cl.10 al kyl optionally substituted sel ected
from hal ogen or group B,. -0r7,

o,

where,
ring Cyisa C3.10 carbon ring group or a heterocyclic group, each group
being optionally §ubstituted by 1 to 5 substituents selected from group A;

10 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 ¢yano, phenyl, niiro, haiogen, Ci.a alkyl, halo Ci4 alkyl, halo
C;.4 alkyloxy, —ORY, —SR™, —NR*'R®, —CONR"R?, —SO,NR*'R", —
15 COR®, —NR*COR®, —SO,R¥, —NR*»S0,R*®, —COOR? or —NR¥ COOR®;
' R* and R are the same or different and each is H, Ci4 alkyl or benzyl;
R™ is C1.4 alkyl;
R! is selected from group B or is Cy.j0 alkyl optionally substituted by 1 to
. 3 substituents seiected from halogen or group B;
20 group B is:
| - a Cj.1p carbon ring optionally substituted by 1 to 5 substituents
selected from group A,
a heterocyclic group optiopally substituted by 1 to 5 substituents
selected from group A,
25 —OR¥,
—+SR™,
_._NRa4RaS,
—CONR™R®,
. —SO;NR™R",
30 " _COR™,



-SR, _NRa7Ra8, -NRa7CORa9, ---COd el or

al oRan; 5-N=CH NR BE and Ras are the sane or different and
each is selected froml-1, group B or C1.10 al kyl optionally
substituted by 1 to 3 substituents selected from hal ogen or group B;
Ra9 is Cl_4 alkyl; and 101r | and Rail are the sane or different and
each is Hor C, _4 alkyl conprising adm ni stering the conpound of
formula (1) or a pharmaceutically acceptable salt thereof, and
ritonavir or a pharnaceulhﬁ%hgxngsceptabIe salt thereof, to a patient
in need thereof. In one ethbodinmert the invention provides a nethod
of inproving the 15 phari@Mf,netick of a compound of Formula (I)
conprising adm nistering t.Q.a q&kent in need of the conpound or a
phar naceutical |y accept abl sgﬁ? thereof an effective anmount of
ritonavir or a phar macewt+C@DRY* @ccept abl e salt thereof. In one
enbodi nent i he invention ﬁﬁ%&uﬂﬁé g nmethod for increasing the bl ood
| evel of a tonpound of For a ?‘Pn a patient being treated with
the 20 conpound or R¥RhdRibeRuhd eald or diffaeptalileaclsit t t her eof
conprising adm-nistering_tola patient in need of the conpound or a
pharmaceutically acceptabte salt thereof an effective amount of
ritonavir or a pharnmaceuCigaikkly acceptable salt thereof. In one

enbodi ment the invention ovides a met hod of i.nhibiting H 5 ..
integrase in a patient iﬁ%‘é‘bﬁr 2 REEOTR 8%?%“?’ S‘&%S&E'ft?‘gl’%g}{’g .
admi ni sterigng a confmstithents sElestsd fam(drpups. ;@ phar maceutical ly

acceptabl e salt thereof apnd an effective. anpunt rifonavir .or.. a
phar maceutical |y accept aB Ete’é%ﬁ%mtﬁg?%@qm ysnbsg}"}ﬁedoﬁ%?g%glgfsﬁﬁuﬁpts
the invention proviskstalibmale gfoup Gr easi ng the bioavailability of
conpound 1 in a patignt. The nethod conprises adninistering 30 to the

patient a therapeutfcdfly effective ampunt of compound 1 with food.
The increase in bioavail @hibikyly of the conpound may be observed by an

L ease |y e i U PSS, EoNCSI e Loty R SRATRISASE 1 (e
i f the conpound wassutgtiRhsiseleedd Wiotd@rotp Aowd. ~In one .
crbod reni e | ivent |90, RLOWISR, BB shAGIRRPAT Shrmgeene
t he patient a ther agdettedbinygredd &cti ve anount of conpound 1 with
food. Absorption OfRiﬂSﬂorCL4dkﬂ;
20 R3 is H, cyano, hydroxy, amine, nitro, halogen, Ci alkyl, Cj4 alkoxy,
C,.4 alkylsulfanyl, halo C;.4'a1ky1 or halo C,.4 alkyloxy group;
X is C—R*2 or N;
Y is C—R* or N;
R* and R* are the same or different and each is:
25 H,
cyano,
nitro,
halogen, .
a Cs.1 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.pp alkyl optionally substituted by 1 to 3
substituents selected from halogen or group B,
—ORY,



conpound may be neasured by the concentration attained in the

bl oodstream 5 after adm ni stration of the conpound. An increase in
absorption may be observed by ani ncrease in The maxi num pl asma
concentration or by an increase in the area under the plasna
concentration tinme curve (AUC) conpared to that if the conpound was
adm ni stered w thout food. I n one enbodi ment the invention
provi des a net hod for |nhvb|t|ng activity 10 of a retrovirus
integrase in a patient, Eggﬁnglng adm nistering to the patient a
therapeutically effective: unt of conpound 1 with food. In
one enbodi nent the |nvean@mWR¥QV|des a nethod for the treatnment or
prophyl axis of a retrOV|rgﬁ¥h§5§h giion in a patient, conprising

adm nistering to the patTe erapeutically effective anount of
conpound 1 with food. 15Luuy®nﬁ%abod|nent the invention provides a
kit conmprising: (1) a - r@g 4 ,,conposition conpri sing
conpound 1§ or a pharnace Tﬁgﬁ eptable salt thereof, and a
pharmaceutical |y aCR@Fahahxl“‘éa:e@iersaﬁfe or(@f¥erpfitemd chét isgelleatdlﬂm Hogroup i
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ritonavir and vgcet}fi{ﬂ sdltthereof I n one enbodi nent the invention
provi des the uSE R TIFonaviT or a pharmaceutical ly acceptable salt
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concentration time curve (AUC) compared to that if the compound was
administered wvfthout food.




30 pharmaceutically acceptable salt thereof to be adm nistered with
f ood. I n one enbodi nent the invention provides use of the
conpound 6- ( 3-
chl oro-2-fl uorobenzyl)-1-[(25)-1-hydroxy- 3-net hyl but an- 2-y1] - 7- net hox
y-4- oxo0-1, 4-di hydroqui nol i ne-3-carboxylic acid or its
pharmaceutically acceptable salt for the manufacture of a nedicanment
for inhibiting activity of a renovirus integrase in a patient
conpri si ng adm ni st t.o .t he tient.a therape effec jye
amount of the corrpolgln %Fnb@dﬂﬂg}tﬁﬁc@u?ri‘%oglﬂrgwg%soa %‘Fg’ﬁ'ﬁ ér %of
to be adm ni staefseﬁmmtolﬁcémpdundl mroenpamnbodnpnnngaammmmtgmm patient a
provi des the e of 1 o pund 6- . .
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15 phar maceut itggl_l .,C\%ﬁc t abl e cattlg ‘Wéd r‘%@ﬁ?igai ng i nformation;
and (3) a cont uticaflg eHerH e A olng £ 6ol i on includes
aﬁvijce regardi Rg adm dHeSn@dditger theSin®BiktnGravilléd Winethod Zyrlthe treatiedBor |
- hydr oxy- 3- net t an- . . N . ..

V1] 7 mat hoy - POBRERS 2 areRis IRRGIon B & pei e TR Adsferige o he
pEar rkraceut i cal Ibastleﬁﬁﬁlﬂﬁfa’pbﬁ’@ca&]ét:?&:febﬂﬂﬁﬁﬂﬁuﬂt\bfJfbrﬁlm:ﬁdid 1 witlh fevdenbodi ment
the kit 20, can optipna er, conprise ri vir or_.a

phar maceut}xal Iy ac@eﬂff&%‘?@ﬁgﬁ?‘f they iy ERson v ?Fea]éﬁﬁ%‘apﬂ%ﬂ% 0y
invention prov Ma@ﬁcﬂfcohﬂﬁsﬂ@ﬁﬁﬁmpﬂsﬁg (:8mpound l,0ora pharmaceutlcally

A ];Lgorlﬁzggﬁﬁﬁ%é;l%a{fﬁ%) e hyl Byan- 2. vy 7: et o

phar naceut i cal inforaaen; ald (e) Qons:aintar t’hﬁrlﬁas‘cnﬁﬁfg ibfvemateninalitiesr #lvide a

medi cament for increasi ‘the bio he conpoun
6- (3- chl or o- 2- $aUHER SHEYS 330 to[a(;?%al?t dmuns ening cmrirl‘[i:):t:n.mcfj 1 with food.

hydr oxy- 3-20et hyl butmﬁﬁ;ei}zmbeﬂhidmm-lﬁvmcn brolddbis kit aouprisdlg ane - 3-

carboxylic acid in a 1 ent camend i.S. a [

fo0d. Lo be aderse SRR R oY Domaott £ova o Rine Bl gt Eonthbs]
accept abl e sal whérkimrthe prescifing informeatiomiiodidmsritfornatiomuegntiingn prOV| des
use of the co

chloro-2-fl uo?%ﬁ% tﬁ?éﬂof%fﬁmfoﬁ%?ool?yr%ve t%oﬁvglu? t-y2-y1] - 7- met hox
y-4- o0xo0- 1, 4- di hydr vineeimbreliBentathb dxventicn amvuie@ﬂnaﬁﬂmmfonﬁumﬂngahﬁty

accept abl &al [y, séoig&eucg %{L‘Jpﬁtg%&%fl bl EBh 2SR EATE ) abfifnistering

i ncreasi ng 1on O
6- (3-chl oro- 2-#k wpgbmmyi_b)ltog_tc[ 1 Q@:)e.ng_witydrt@aylrgnr a pharmaceutically acceptable

met hyl but an- 2- ;ﬁ Elq?@ﬁi <04, 4- di- hydr oqui nol i ne- 3- car boxyl i c
acidin a patl%nljtth& e madocamant is adm nistered with food, to be

admi ni stered with rinasenibodiment thévestiomrpdes aymaéwé@iatb#@sglalthe

gf'(eg_eof N ONGSIRASHIPBE cdrhiornd 1R ! PR QMR e Uil ehiRg o RE BRI
30  atherapeutically effective amount of compound 1 with ritonavir and with food.
In one embodiment the invention provides 2 method of increasing the
absorption of compound 1 in a patient, comprising administering to the patient 2

therapeutically effective amount of compound 1 with ritonavir and with food.



5chloro-2-fl uorobenzyl)-1 -[(26)-1

- hydr oxy- 3- net hyl but an- 2-y1] - 7- met hoxy- 4-

oxo0- 1, 4-di hydr oqui nol i ne- 3-carboxylic acid or a pharmaceutically

acceptabl e salt thereof for the manufacture of a nedi canent for

inhibiting activity of a retrovirus integrase in a patient when the
medi canent is adm nistered wth food, to be adm nistered with

ritonavir or a pharmaceutically acceptable salt 10 thereof

one enbodi ment the jnventi,o vj des e of the co d.

oD or 0 911 dor obbnz S ﬂ%ﬁtwﬁvn@%@mmﬁ@ﬁ*&vﬁ%ﬁcnm

-4- oxo-1, 4-di dswadfeﬁ@uirﬂ@h:temsamapbtmny,l dompmiug adminisphiag nﬁmeqmnmhl y

acceptable sal €0 cture a nedlcane t

R e R e e

when the nedi carrentmaleadﬂmam&xﬁézﬁrtmmmﬁﬁbnfpwﬁdeﬁ a)mbﬂmadmme&@amﬁt or

with r|tonaV|r or har.maceuti ca accept gbl e salt .theyeof,

2 one. enbari rRRPHTIRGS PG SSHAGHS SHEYIoAS Spagfils BN A OIS
coMpri sivag rllsz@i&ﬁva the@dpedtidiglefREOM df@ldt ¥f enapRnall with dkdnatiene ofith
-20 for |nprOV|ng t he pharmacoki netiics of an H'V integrase inhibitor

in a patient. I n one enbodi ment the invention provides a

phar maceuti cal conppsdide dhﬁbd@l@:ﬂa{titﬁé #Mgention provides the use of ritonavir or a

et byl but . 2. BREPPPCROEALR SeoAP BRI 4T Hiemok o e HeReP S of 2P dls s PRt
acid or a marfm@;ﬁpfdvﬁagmypmbﬁhé&swhﬁmmﬁ&gfasé pihidie€asd ng the
1 one. enbodi nFEDTRE GEAGERYR G B b aBEc S GHG Sreeuaviecal MLt

n one e oal i on
conpri sing 6- (gatieht.or o- 2- f1 uor obenzyl) - 1- [ ( 26) - 1- hydr oxy- 3-

met hyl but an- 2- 34] - 7- net ho 4- 0x0- 1, 4- di hydrq ol i ne; 3- car.boxylic
acid or a phar mceuﬁ%q@ag},‘e ﬂ&%’ln?-fe%t%ﬂ”tpr?ﬂg “F%?f‘i"ﬁ&?"é’é%r g the

absor ption of gribeegicappattepiabledalpticreiffande daenppal 6f Béeiaa (INot &

food. e DhGiS SRl TEnt el entl 00,pTOL 8552 o medicamnt
6- 0- chl or o- 2- f fodoitabieiRg FIV-ihtelfad8 in 4 paticalt. OXY - 3-

nethylbutari-Z-yl]- naet dlh dr.oqui nol i ne- 3-carb lic
D10 or & phar s el e R AOTHES b % b B AR AR RR Y
activity . of a(SL&ﬂdsm\a—ﬂusmbaﬁ@gy a-sEeS) -0-bydpadyl Bitictytbuten-2i- higtiexgd
W food In eSO AR lEe SIS R0 BA YRR TR O @

conposition ¢

6- ( 3- chl orm 2- idcﬁpmblbeaky&)thé_n{aﬁﬁﬁﬁﬁﬂe RO edivardent Jor increasing the

met hyl hut an- 2-Q- 7- 0x0- 1 dr oquj nol -car

acid or a phar‘f‘?ﬁ%\%ﬁf’@%’ngiggﬂﬁ%%q%o"%é}sfng(q#&l&%er’flg? f e ?n)%at ment
or prophyl axi sthefapeutically @ffectire: dnndunc of tha compaurphmn apitarhecdngcally

adm ni stered w L h f e%alttheireofto Q?a&’mlm&ere qthe invention

provides an anfi-Tetrovira ARy ng P?Gnavir or a
phar maceutical |y achecpte@mhlwdsabxtt thdnmweufom‘mowﬂ@s thapsoed thg cempound 6-

h I t t
P one_ ot ngren e Anblokel Bt GEF 1 A0 Bo Bincli1fhellfs LA -metmony-
conposi tion co‘ﬂaapxp-slbﬁhgﬂiydroqmnolme-'ﬁ»-carboxyhc acid or its pharmaceutically
?re'g ﬁyrglut(:) ;ﬁ g ééﬂéﬁ}%ﬂg% ?;C)J(r)tgl%fﬂgé%é§m%e ((ti%}%g‘%%adg?lﬁgﬁ e m%thboxyl iC
aci d or a pharatsogtionedl thy camp@ptdabla@asahtt carhgrisingf adoppistarimgdadieng t he
bi oavai | a_bl [ tffat%ﬁt Qihehﬂ) &ﬁg%%gt eOanti)&n@g%@IC% ?ow ré\ﬂg h food. In

one enbodi nent e I nve rovides an anti-ret agent
conpri si ng0 pharmaceutlcally acceptable salt thereof to be administered with food.

6- (3- Chl oro- 2- fluorﬂpﬁgg%d%odéamLét?tﬁé Lo &Wldgs ﬁ?éto?ﬂéwngﬁuﬁa 6:(3-

y1] - 7- met hoxy- 4: oxo- Ui nol 1’ ne- car oxyli1c acid or a

phar maceut i cal ¢11}0T9c%ﬂpﬁﬁ’lbpmé)al (Ahérhydfoxtyor-mieiiatan-Ay 1k freethoxy-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



20 conpound in a patient to be adm nistered with food. In one

enbodi nent the invention provides an anti-retroviral agent conprising
6- (3-chl oro-2-fl uorobenzyl)-14(25) -1 - hydr oxy- 3- met hyl but an- 2-

y1] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-carboxylic acid or a
pharmaceutically acceptable salt thereof for inhibiting activity of a
retrovirus 25 integrase in a patient to be admnistered wwth food. In
one enbodi nent the invention provides an anti-retroviral agent

conpri sing . . - . . . . .

6- ( 3- chl or o- 2- FIREFS AR APIS IS e RmiabERDe &2 hemAlsH ahrapeutically
y11- 7- met hoxy - dffectivé arkotntnfdhocpmpmind pe o« phamidzeutjdallg ascipthbld salk

phar maceut i cal %%ggoffgﬁtaffgl{lﬁﬁl}sfﬁ%wﬁﬁ? f for the treatnent or

prophyl axi s of & nin. a patient to be
admi ni stered wi th fIoshe embodimedtnhoineegiongaovided the bee oA e BoémpHund 6-

rovi des t use .of I ntegrase, Lnhi bi.tqr or, a pharnmaeceut.i cal l
gccept abl ehsgal i ﬁ@P%P“?Wﬁ%@-%@E?E@&% E}J’Fmﬁ%\@:ﬂﬁt%’é?ré’hfp"?”&ﬂ%’oéﬂ’al
aﬁm’ ni strati onqwﬁ@-{)lﬂ-&lhgﬁwﬁﬁiﬁmﬁﬁﬁB&ﬂfB&ﬂyE@m‘lﬂllSﬁﬂs ﬂi@ﬂlﬁeégiltibﬂiﬂ : ty of °
the integrase inhibjtor ar e rmaceutic acceptabl e salt
t her eof ign theacth%tﬁgflﬁéﬁ‘F gordéc E‘ﬁﬁ?ﬁ?tﬁ’&r saem?‘g%ﬂ%‘ﬁ’é&?/re‘gﬁgﬁﬂﬂe%?f' (e.qg.
a retrovirus iplophilaxie ofd edirodfrud iftdiidniin b @atid oodiprRinddmihBtedng to
enbodi ment the_inventi r ov. q s the use of @P%cnt egrase inhibrtor
(e.g. a conpouWBPaB?ntﬁgﬂ?Yg?eél“E? ;ay Hveam ompoypd gr a
phar maceutigdal phanhacutiefltyedrceptsll kalt hefdto boddminptavimesar. e of a
medi canent for oral_adm nistrati (5)1? w th food, for ,achieying increased

) a
absorption of the i MG ERELYTGH Lhe igyentionmrevidssa ik comprsing (1) a
accept abl e sal pharheaceadtalicomipbsitibs eahpréihg 6(3-@hlore2eBicasnEAF QIS VIE
condition (e:qg. retrovj rus inf lon. such as an HY infectign or
AIDS). 10In oy B 6%1"1“????&‘{1&6%'%5%27%‘?%??‘%‘?“8%7?'&e‘gdgﬁg“’%‘é‘" pe-3n
i nt egrase i nhidirbeyli¢ acid, ora siosacsutcaldf adcepiablt 8alt fierficihdas Conpound
1) or a pharmaceutical.ly acceptgble salf thereof for the manuyfacture
of & med oA eI S Roerio P Gaie nggtions aad (3) 5
phar maceut i cal doptzaeeephablnahs pltescibitg &GbrofHion ifdudsk adi e Mgaffingn
i nt egrase responsive condition (e,0. refrovirus.infection suych as
an H'V 15 i nf eacdxt‘]?%‘rﬁ%&‘ﬂ‘gEr@?f)l‘?"rf’??‘gﬁ%“’ﬁ?ﬂzﬁbb’i"t&%f‘hﬁ’?‘ﬁ?" Tty ftans-
provi des the udg7aficthotyohaxdil,pdibgdphainshicedicatihdic agaephabl e sal t
t hereof for the _manufacture of L canent . f.or m ni strafion w.th
an integrase ipﬁhalnﬁ? eblﬁca?@.aéf’epéabg%g%gﬁ'ﬁﬁggwt&&%I o(nle)emé’ﬁ eng the kit
Conpound I orcaa optiematycfedbércahlpyisa cicepialbor @ phadntackittoatie hcdeprablehalt
treat ment of atgc%gfi nt egrase responsive condition (e.g. a retrovirus
I nfection such as an HV infection or AIDS).
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 pharmaceutically acceptable

25  salt thereof for the mannfacture of a medicament for increasing the
bioavailability of the compound 6-(3-chloro-2-fluorobenzyl}-1-[(25)-1-
hydroxy-3-methylbutan-2-y1]-7-methoxy-4-oxo0-1,4-dihydroquinoline-3-
carboxylic acid in a patient when the medicament is administered with food, to
be administered with ritonavir or a pharmaceutically acceptable salt thereof,

30 In one embodiment the invention provides use of the compound 6-(3-
-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-yi]-7-methoxy-4-
oxo-1,4-dihydroguinoline-3-carboxylic acid or a phafmaceutically acceptable
salt thereof for the manufacture of a medicament for increasing the absorption
of ‘the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-

9



I n one enbodi nent the invention provides the use of an integrase
inhibitor (e.g. a conpound of Formula (1) such as Conpound 1) or a
phar maceutically acceptable salt thereof, and ritonavir or a
pharmaceutically acceptable salt thereof, 25 for the nmanufacture of a
medi canent for the treatnment of an integrase responsive condition
(e.g. aretrovirus infection such as an HV infection or AIDS)

I n one enbodi nent the invention provides the use of ritonavir

phar maceuti cal | _b t _thereo f f

medi canent for “%Hﬁﬁf%%g}'? k ﬂl%%ﬂ TR A ?ﬁ%gr %gg‘fﬁ%ﬂ% fS&H%)g'l% mﬁl
conpound of Foimapatieat Wheatiihh nmdm’a&eﬁompdmmist&)edomt}afopﬂauortmeutl cal |y
acceptabl e salt thereo

t r eat nent o i nt a nS| ve
condition (e.d’ d‘ﬁmfsé?rf‘gwtﬁﬁgorfaﬁfr SE A TOR™STERT %@r} %%’rkfsr?? §
AIDS). In one enboth mﬁmudﬂﬁmmﬂma:qumw;desudemmm@ouaaﬁ (3-

i nt egrase i itor of, Fo 0
NN RIR. 1B o o el e DR R S LR RS e et
01;1 a nedi came lnf:'xsf-(l)m ﬂﬁ?ﬂrﬂ@ﬁh&lﬁfekﬁﬂaﬁBoW%dhcidd 610a[f Iﬂibma@utleally acceptable h
phar maceuti ca cce e salt thereo n or. adnjnistration. wt
o ot b el Bt e ity ok s anc B Fos S BB EP YD a4
retrovins inf etHJloOﬂu§uﬁdgr@8 18 phiievit WhbR id B 8ditdmdilt B dmihistereewith
enmbodi nent thefci?ﬁve tio rovi des the use of ritonayi

phar maceut i cal Igtered, With fiiqnayir of g Ph‘f"ﬁ@cﬂ%h@%g‘t{ﬁ?%‘b@f salf

medi cament 1¢ or thkgkoldm ni stration with an int egr ase inhibitor (e.g. a
conpound of Fornmul a suc ou r,maceut i call
acceptabl e salt thef® %'% e&‘#ﬂ’gf t%f:&qna{%rp W‘l%ﬁ%lﬂbeo‘ﬁ’mﬁoblpglﬁﬁé'
treat ment of aaﬂbﬂwgruaﬁﬁemp{{sww@eﬂﬂymmﬂ@@b@m 2-ylleT-nithoxyst-

i nfection such as, IV nf ctlon r T se _and .ot

advant ages of ?’ﬁ% P%‘Hm S O’é%hc i%euf“ﬁ"\l}g'nﬁcic%table
features, wll sd]ﬂhé@ﬁﬁfo@lﬁ'ie thiifadtire od@&ﬁédlmnemnfcﬁfﬂad fdextinBviesTt | on

provi ded hgere | .E SCRI PTI ON OF. THE DRA

B aph of e rEFOBBHESE ACT BT Ve MR 12 PGP OB L BPERE® and i n
conbi nati on W administeredwith fo&l}ﬁ&acﬁnhﬁstﬁe@h&immmhmmﬁd on a linear
scal e of  the plasm nt rat.i

6- ( 3- chl or o- 2- Pﬁ%ﬁ&%@ﬁ%‘)‘cciPtf‘?‘ﬁéé)“?‘eﬁ%% oxy- 3- net hyl but an- 2-y1] - 7-m
et hoxy4- oxo- 1, 4- di hjtlsddpmbrdishéere e meeioyprbeideca phafiacmmicaid 1) after
adm ni stratlon thereof in.the f sted and

T ustraf os. aP T OMTESORHS o ooae G« BperRrrel PADAC e P fereot
Exanpl e 3.20F GorSmptdvingsthe @hz&mad@kmetiusm&mh&gﬂ\se BBl [aEpatient.
DESCRI PTI ON CF THE inN%Eel\gl‘llboylment neai\ﬁlvgsnnon prgvi%les a pharmaceutical
composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(28)-1-hydroxy-3-
methylbutan-2-yi}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
ora pharmaceuﬁbally acceptable salt thereof for increasing the bioavailability
25  of the compound to be administered with food.

In one embodiment the invention provides a pharmaceutical
composition coniprising 6-(3-chloro-2-fluorobenzyl}-1-[(25)-1-hydroxy-3-
methylbutan-2-yl}-7-methoxy-4-ox0-1,4-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.
_ It one embodiment the invention provides a pharmaceutical
composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
methylbutan-2-yl}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid

10



Compounds of the fornmula (1) are HV integrase inhibitors. A specific
group of 5 conpounds of formula (1) are conmpounds of fornula (I11):
RAR' o OH R32 (R6)nR33 CI D wherein, R4 and 1t6 are the
same or different and each is selected fromgroup A, 10B.5 is
selected fromH or group A, or R4 and B.5 together forma ring that
fuses to the benzene ring to which they are bonded; mis 0 to 3; and
RI, R3i, R32 and R 33 are each defined the sane as in fornula (I);

15provi ded t hat en_in.i.s or L h R6, e WS, Lonal |y
the same or dif5%¥% _.ceﬂtlﬁ?lé?aecf’?éﬁblﬁfﬁg%‘ﬁrr?a?%nﬁ%r% i a‘?%m%?i‘%’@
Conpound 1: O firovirds inB@tasawa patsenofo Yecrdmihizteféd withdoatkscri bed i n
United States Pat en%‘r%%pl i-cgt i on Publ i cat i (%gv.aléjsngaeg U e2 (35110239819,
whi ch is hereby. inc reﬁjfbéD Ry él?erfml'?{l PSR ya.m‘&% slind 1 can
be found on paggnptBiticatcomprizinges-B~ddorocd-fldrobeytv(2IS)- 1 Mythtvasss- of

(1) are arso Hebair v FRedarsddmen Do o otk i
embodi ment of &heptiapmestutiestly ddsesteble Saltlibstdof fadhe reatineatorgirophybaxdyi ng
L Phar mecold fetl co o B30, 01 2 PRaRECUL ool L, socrept 2
acceptabl e salt theresfe sbdAirhéie e idgentibarovitles drbami-teviadilagetn H V
by eyt oghr oo SEGRETBRIGEAES Bh= g EHA A AP e Pl rel S Fino. agont s
can be foryul af§dodsg the pharmacokinetics of an HIV integrase inhibitor in a patient.
| In one embodiment the invention provides an anti-retroviral agent

'composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-

methylbutan-2-y1]-7-methoxy-4-oxo-1,4-dibydroquinoline-3-carboxylic acid

or a pharmaceutically acceptable sait thereof for incréasing the bioavailability

15 of the compound to be administered with food. '

In one en:;bodimerit the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-
yi] —7-methoxy-4-:oxo-1,4-dihydroquinolinc~3 -carboxylic acid or a

.pharmaceutically acceptable salt thereof for increasing the absorption of the
20 compound in a patient to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-
y]}-’]-methoxy—4~oxo-1,4-dihydroquinoline-3-carl:;oxylic acidora
pharmaceutical ly acceptable salt thereof for inhibiting activity of a retrovirus

25  integrase in a patient to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-
yIJ-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 irffection 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 ofa medicament
for oral administration with food, for achieving enhansed bioavailibility of the
infegrase inhibitor or the pharmaceutically acceptable salt thereof in the treatment

, 11



5separate conpositions that are adm nistered at the sane or different
times (e.g., concurrently, consecutively or sequentially), or they
can be fornmul ated and adm ni stered as a single conposition.

Certain H'V protease inhibitors that are nmetabolized by cytochrone
P450 nonooxygenase and that woul d benefit fromadm nistration with
ritonavir are 10 described in United States Patent Nunbers 6,037, 157
and 6, 703, 403, which are hereby incorporated herein by reference in

h Th d he &
Fogi mens. t hat SCA IR ERR RS Sraignr & dHBURE o3I o prrv

dosi ng regi nenmfdctin MVAIDSERQr ase i nhibitors may be found in Uni ted
States Patent Appligation P blicati.on Nunber 004/0 67124, 15

whi ch is hereby inc]g‘rod‘(?reﬁ %}leﬁ%nﬁv,‘t’ro&pé?vé# e T Ny sme1 SE1asE Vh‘bﬁ"?r
af or ement i oned(el£gicoB ?Smﬁﬂwfmﬁnﬁwmﬁﬁhfa@@h@omwepbnzoﬂ'leﬁlms@anhbﬂdr -
herein. In the case o]

n th or ut 20
to about 560nyA%EPEP IES#E)&? Féatg'%/e)o &mfﬁwngﬁgh PCorrpoun?]d
1 may be adm nj&hisadtion mhérbcﬁu;tforl&hmluigﬁnﬁbm& 2BRPE off the lrtt@msel r
per day. In onge speC|f| c enbodi ng “Gj L} s&ﬁ: nven t| on gagr% Ony
to about 500ngiBibLer eHhsEhRERAsFIY lﬁﬁF%‘FPEaI ‘TIF? 8ttnd
1 may be adm nln&tg s@@aﬁﬁbhﬁv@@ﬁi&ﬁ&({e@gat&o&nﬁumﬁ&ﬁﬁmeﬁ at ad BTV 1

per day. In an odi t . of the invention, a suitable dose of
conpound 1 is REEHERSDAMS)-50 ny, 75 ny, 85 ing, 100 my, 125 my, 150 - -
ng, 175 noor 200ngpn dieepntsodasédtitaink yntRiaqibviass dig usabbat infgtaseiphiisitor

about 150 ng. In. 25 an i ment of he vent wtabl .e dose .
of ritonavir i Qe%étcﬂé’é’ﬁ“%fggﬂéj orgpila ) §45 ‘538‘“% Py lg’
bet ween about &eriﬁbkeanbmofr&mmaﬂﬁfaem@&a lﬁlbdﬁhﬁlyntdbﬂaﬁmﬂ]ﬁﬁ'aﬁ@l

However, highe nd | ower 'dosages of _each a eff| ca

I n one embodi n@ﬁﬁrﬁ?mﬁéﬁqrﬁ ?’ﬂegft“fagﬁ’laﬁﬁept%i aétﬁg%‘ie foniere %B‘?nuc

Conpound 1 andnﬁégrmaaspbnmecmﬁ@@e@.g«vﬁtmmauﬁedsti@\mcbhmmﬂv

concentratjon of ?&g )1 mai ntai ning over 1C95 (f.e. protein
eqtuﬁn\gaf S

bi ndi ng- ad}%st@’é ‘C95 100n. M during 24 hours. : In
one enbodi ment of dai e cacbidinshtrtas hﬂanncm;ﬁéﬁﬂedaﬂheuamimﬁosa\afora

Compound 1 awl ritonavir _are do n ach e blo
concentration B$ ﬁ},lpaat‘feﬂtgﬁﬁgglls meﬁeé)%ge):etﬁe %ﬁ Fur%o% a medlcament for
approxi mately &Yrﬁmm%ﬁhn inith R R teaREenhilGoF (g a%nip]mmé of Formula (I) sidh as

one enbodi nent refe blé nount s .of  t he S

given to pati eFrPE‘ ‘£ aEieRlfee gﬁ r{%ﬁgﬂ&"r: &8t iqtrlq%ngg‘i%ﬁeﬁc\;m
RNA as ant2g Hliﬁt@@ise\teeipymme omiditish@rs. & r&rdvigs infeapiresichis apHEY er abl y -
2.0 logio. In a SR eCci f[ﬁé]gggbodl ment the invention provides a nethod

for inproving Pﬁ% netics of an HIV integrase inhibitor (or
a pharmaceutically Hcm&pﬁmlbﬁdanemlthe toventéaf Proviges theamé af dryintegrese irdlitor

Lhe CYP A" | ST bR LAS BEFFaRt D RRd e SEgta IR0 s Bkt

admi ni steri ng eccepehidsaliitister] agl rifohaine arpharmacquhamllmzﬁeemtﬁwawyﬂlereof

t abl I i
conb nat 1 o of FrEaa et alesblhl Bdnt BthehPor andHfeliely responsive
t hereof and ancéiditiemieay aaﬂewmh iiifettom sorh as thNamngm@ ARPS).

t abl It th t4
accoptable salt they Pl bifHaskBnlRl MEKIGGH RPN STCPIBARISG s |
and is al so usgha,rtnaf:emcalrh}wacmepﬁabh sattrﬂmmfé’mthemapugmhw aka eleélﬂ"»alaﬁntrﬂw
porection or ALbg nf.&%pum& agm@esgﬁﬁﬁ&fo@g{% ﬁscydﬁ&go%ﬂﬁ)off'ﬂ?@ul?@ﬁ bhlas

Patients include any.TTving belngs, partic
humans). 30 CO@]Jeum’sbk@fta Barmhesutipalbrrchentable salt thereof fes th%’@e%m%tr?fan

ef fective anmougf %I t;egrp%g%% gz-%ﬁcﬁ??{)%% atr&?o»%t&@liﬁ@lf:@éncéu'&ﬁtak Gepey an

H V integrase I n 0 ve anmount of ritonavir, that
is, the anpunt infedtignroedID§)boost the HI V integrase inhibitor, is the
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ritonavir conventionally used for therapeutically treating H YV
infection in a patient). A boosting dose of ritonavir is

subt herapeutic for treating HV infection, yet high enough to effect
nodul ati on of the netabolismof the conpounds of formulas (1) and'
(I'l), such that their exposure in a patient is boosted by increased
30 bioavailability, increased blood |evels, increased half life,
increased tinme to peak plasma concentration, increased/faster
inhibition of HIV integrase and/or reduced systematic clear' ance.
Compound 1 is a 1-1Wintegrase inhibitor that is netabolized by
cytochrome P450 nDNpoxedamssieneri dhd in@élﬂtﬁiﬂ Proviléeh ek SFfan iREREEInkibitor
has now been found that 'ritonavir be used boost the

phar anacol ci nefsr& & compegng st (I 123 Cempoyg i)e?‘ia&?“ﬂf‘wcﬂb\/

i ntegrase inhi Q:!c%?ﬂ'aﬁle SRit HRREDFIfSr the rdabiacfd 6 d Medioathert finoadnbm&hnm
the effects of egr ase inhibitors that are netabolized

cyt ochr one P4cWitheiterswiissrabermascytically scespiablosalidpsrgpimnd fgr adraingbgiien
of such boosti {gnWasu, 'f%@%@itﬁféhﬁ’oﬁ&h@ﬁie@ﬂké flsporfSiveRatition ¢@B. 4 Folobirus
the first-pass, effect of these conmpounds. Ritonavir may also |imt

the secondary- pdesiopsyeh esAnd b inkessianios AHRSAbol i sni cl earance) effect's

of these conpounds. 1, gpe embdﬁ%&it%%v&&&nh&oﬂ&&mg%s@(ﬁfﬁtbﬁa\hﬁé{xeiltl on
the integrase inhibitor (or the conpound of Fornula (1)) or the

phar maceut i cal Piaraeesyica @%ﬁtﬁl’letsﬁ‘éﬂ'@ﬁofér%ﬂhﬁ% f@tuﬁ'eOfe?d‘ﬁ?ﬁFéfﬂ%fftéﬁf

Wi th one ofg MD§E,RERGHAURMS ihBalasSIBibIR e [dit. af BinpotiRd@bf P&l &b such as
i nfections, such as, stavudine, éntricitabine, tenofovir,

emtricitabi ne, Capaenyd 1) onanhavnerenticallyageraiile elt gy frpadministration

zal ci t abi ne, PRARAHSE irehe §EAVMIchEHan 1H%‘éfa"s@f&sﬁ&nsn@@:loﬁﬂiﬁbﬂl(@§aaretrovu'us
tl pranavir, SaC]L“ navir i ndi navir at azanavl r nel fi navi r,

anprenavir, safrsRRsReh axanEhbderaeror ABS)r t avir, ritonavir,
enfuvirtide, 15 Fozirysdiag oftled @ddahtaghd oving &mnu&ﬁzs@wg% 6aa1ﬂena1

Apri ci tabi ne, Andoxovir, El vucitabine ACHlZG443) Racivir (racem ¢
FTC, PSI - 5504) invRRkiverigaturgey ik be anpareny Hiamiee fesgpRien phippiysnipprpyided
AVX756, Di Oxolgagmﬁhynlne (DAOT), TMC- 254072, |NK-20, 4'-Ed4T, TMC-125

(etravirine), Capravirine, TM:-278 Vi I 95634,

Cal anol i de A, BILR 355 BS,B W@ﬁﬁ%%% %%Utl cally
acceptabl e sal ts ther@of is shightFpghmahRned@veot V&bud thed B onigoaganames
for several conpounds, it IS to bﬁb‘gnderstood that the reference to

the tradenane 3P8%2RdRqombingtive Wi ‘ioP'S‘/‘flﬁg active chenical agent,
regardl esspef sourcerg Tzhi@ akdrkgsh Iﬂéttéch@a 4 IN@R bt oTRD pmsﬁ:a cOpden@RAbn yf

further conprise_o ot nt el ect ed f
list. 25In onegéﬁﬁgﬁi" nfrfm °6$b )'] f]i'ﬁﬂﬁ g, éfﬁl'ﬁemaﬁoxy'
i nvention furtmoqommyaﬁ)thﬁmdmemmm acﬁdi](@EﬁmpdSIﬁdelj afler e ot her

agents selected,fro OVI I CI tabi ne (FTO),
zi dovudi ne (AZA™ méﬁrg&é @glf SI@‘*&V%@F (d41) abacavir (ABC),
atazanavir (ATV), | Emrﬁiﬂhusm(téﬂéjtaﬁrsmcﬁﬁanmtﬂ (SQV), tipranavir

(TPV); fos renavi ren EFV). The kits of the 30
i nventi on n al so gb(% ‘Pﬁﬁfq\f%esf%??ﬁ \@@Wﬁ ‘e one or nore ot her
agents sel ected f r oRIG Meilimbirates datzsfrom Examplh® present invention al so
provides a kit comprising (i) an integrase inhibitor (e.g. Conpound
1), or a pharnaceutically acceptable salt thereof, (ii) ritonavir, or
a pharmaceutically acceptable salt thereof, (iii) prescribing
information, and (iii) one or nore containers. The prescribing
informati on may provide prescribing information conformng to the

nmet hods of the invention and/or as otherw se di scussed herein. In an
enbodi ment of the invention, the prescribing information includes
adm nistering the integrase inhibitor or a 5 pharmaceutically
acceptable salt thereof with ritonavir to inproVe the
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15 multipl e-dose safety of Conpound 1 adm nistered alone and with RTV
was al so determ ned. Methods The study was an open-| abel,

fi xed- sequence, crossover, pharnmacokinetic study with 12

subj ects. The subjects were healthy nales and non-pregnant, 20

nonl actating femal es 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 ng) and RTV (100 ng) were administered twi ce daily,
orally, imediately after a neal. Conpound 1 (100 ng) was

admi ni stered 25 tw ce JdOETAIIGRDERCRIPTEMN @FETHEINVENEORA .
Criteria for E%,al uat i ﬁg i Phar macoki netics: The follow ng
par anmet ers wer tenay d for Conpound 1 (and netabolites, if

possible) in pl as maCo dsmfoﬁlﬂﬁ ) atd HBV intégn aéé,mﬁ%ltoﬁuﬁ(apécﬂﬁé group of

AUC ar, %A , 2 F, and CL/F 0Saf et safety was

eval uat ed a%@é‘ﬁﬂ%? é?fm (R FomppHs p PRt at basel i ne and
at various time points during the study periodige physi C@I

exam nations, including vital signs, and adver se
events throughout the stlidy. St at Ratjca FCHjynet i cs:
The phar nmacoki netics of Conpound 1 anp ari zed usi ng
descriptive statistics. In addition, 4&~Far gpet mal theory)
anal ysis of variance (ANOVA) using ﬁ@nrxed effe.us del appropriate
for a.crossover design was fit to the natural |ogari'thmc
transformati on of Conpound 1 phannacoki neti cParaneters (AUC and
Coma. Conparisons qfy ti pl e-dose to singl e-dose pharmacoki netics of
Compound 1 and nultlp >10 dose pharmacokinetics of Conmpound 1 with
and without RTV werR WR%amﬁhb ssienyg Kifvrentonticdeniseciented fivat grolpast he
rati o of onetric G nt pair. Saf ety: No
statisti cgl% i nf eren@gaggétg%ﬁg%r%égéﬂbgaf ety data in this

phar macol dnet i ¢ st ushR* a8 RIS form a rin@hfat ﬁescs)toctimécmnﬂaagtawhlch
Mean (%CV) plasma tic paraneters of ConPound 1 and RTV
after single oral Qﬂgj:;%%c&hh%npound 1 (100 ng, Day 1) and nultiple
oral dosing of Conmuhﬂ‘tq3=(@@0 ng twice daily, Day 10) in the absence
of RTVorlnthep 5 QAC @ 3D A [ single
dose (100 ny, fsfgbf%hu%Fﬁ%I59%%%§g§§%%ﬁﬂeg£ﬁ%%%%ﬁ§g€®a?nta 20)
were as fdpl ows @ﬂﬁdﬁ@ﬂlalwhmWJ@MZ)ﬂJ@ERg@éﬁeaCb@@QO}IHC(I@BYWBSame

or different.

A preferred compdund 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 accordance with one embodiment of the.invention, there is disclosed a

method of improving the phanmacokinetics of a drug (or a pharmaceutically
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1826.4 (26.4) 1035.6 (32.0) 9.5 (5.9, 78.2) 9402.5 (46.9) 1686.5
(46:5) 544.8 (44.3) 4.8 (4.3, 6.9) Aga 6167.3 (29.1) (17'8C) Cg6L

(vu) ED; 18.2 (9.0,42.6) 4979.4 (57.8) (cES) C919 (8'19) 8'61Z 5.1
(2.2, 8.3) Conpound 1 Al one (N=12) Day 10 719.3 (26.2) 164.1 (28.8)

(;9)

10

15

20

25

30

acceptable salt thereof) by administering ritonavir or a pharmaceutically
acceptable salt th:areof with the drug. The drug is preferably an HIV integrase
inhibitor. Furthe]l'more, the drug is preferably metabolized by cytochrome P450
monooxygenase.' When administered, the two agents cari be formulated as
separate compositions that are administered at the same or different times (e.g.,
concurrently, consecutively or sequentially), or they can be formulated and
administered as a single composition.

Certain HIV protease inhibitors that are metabolized by cytochrome P450
monooxygenase and that would benefit from administration with ritonavir are
described in United States Patent Numbers 6,037,157 and 6,703,403, which are
hereby incorporated herein by reference in their entirety. These patents describe
formulating and dosing regimens that can be used with ritonavir.

Formulating and dosing regimens for HIV integrase inhibitors may be
found in United States Patent Application Publication Number US 2004701 67124,
which is hereby incorporated herein by reference in its entirety. The
aforementioned regimens may be applied to the invention described herein. In the

case of combination therapy, for example, about 20mg to about 500mg of a

. compound of formula (I) or (TI) such as Compound 1 may be administered with

about 10 mg to about 1200mg of ritonavir per day. In one specific embodiment
of the invention about 20mg to about 500mg of a compound of formula (I) or (II)
such as Compound 1 may be administered with about 10 mg to about 600mg of
ritonavir per day. In an embodiment of the invention, a suitable dose of
compound 1 is about 20 mg, 50 mg, 75 mg, 85 mg, 100 mg, 125 mg, 150 mg, 175
mg or 200mg, mrore specifically about 85 mg, about 125 mg or about 150 mg. In.
an embodiment of the invention, a suitable 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, ICqs (f.e. protein binﬂing—adjusted in vitro ICos
100nM) during 24 hours.

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

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

15



3.5 (2.2, 4.1) Not applicable Not applicable Not applicable I Not
applicable Sun 908.1 (28.3) oc) rooz (Ca) .C61 (W tZ) It Not
appli cabl e Not applicable Not applicable Not aPPlicable Paraneters
Compound 1 AUC (ngh/nmL)a eituistO XEW Clau (ng/nmL)b tA L Ritonayir
AUC (ng/ nd

Compound 1 maintaining over ECy (f.e. approximately 170 ng/ml in Emax
model) during 24 hours. o
In one eﬁlbodiment, preferable amounts of the compound 1 is dosages
. given to patients which can be achieved that mean reductions in HIV RNA as
5  anti-HIV activity is more than 1.5 iogw copies/ml, preferably 2.0 logg.

Ina speci'fic embodiment the invention provides a method for improving
the pharmacokinétics of an HIV integrase inhibitor (or a pharmaceutically
acceptable salt therebf), particularly, one that is metabolized by cytochrome P450
MONOOXygenase, more particularly, the CYP 3A4 isoform, in a patient'in need of

10 such treatment, b'y administering or coadministering ritonavir or a
pharmaceutically acceptable salt thereof with the integrase inhibitor. Such a
combination of ritonavir or a pharmaceutically acceptable salt thereof and an HIV
integrase inhibitor or a pharmaceutically acceptable salt thereof that is
metabolized by 6ytochrome P450 monooxygenase is useful for inhibiting HIV

15  integrase in a patient and is also useful for inhibition, treatment or prophylaxis of
an HIV i'nfectic;n or AIDS (acquired immune deficiency syndrome) in a patient.

Patients include any living beings, particularly, mammals {e.g., humans).

One aspect of the invention provides the use of an effective amount of
ritonavir to boost the pharmacokinetics of an HIV integrase inhibitor. An

20  effective amount of ritonavir, that is, the amount required to boqst the HIV
integrase inhibitor, is the amount necessary to improve the pharmacokinetic
profile of the HIV integrase inhibitor when compared to its profile when used
alone. The inhibitor possesses a better efficacious pharmacokinetic profile than it
would without the addition of ritonavir. The amount of ritonavir used to boost an

25  integrase inhibitor can be subtherapeutic (e.g., dosages below the amount of
ritonavir conventionally used for therapeutically treating HIV infection in a
patient). A boosting dose of ritonavir is subtherapeutic for treating HIV infection,
yet high enoughlto effect modulation of the metabolism of the compounds of
formulas (D) and (IT), such that their exposure in a patient is boosted by increased

30 Dbioavailability, 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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(-11U/ 210 Xrnila g(ltuisu) "Blo ,00AL ad .0 0 "0 Duri ng
adm ni stration of Conmpound 1 al one, the mean steady-state systemc
exposure (AUC) to Conpound 1 (Day 10) was approxi mately 20% | ower
conpared with the nmean exposure (AUC na after a single dose (Day 1),

i ndi cating autoi nduction of Conpound 1 netabolism Coadm nistration
with RTV resulted in a net inhibition of 5Conpound 1 netabolism as
evi denced by both greater-than-predicted steady-state exposures and a

relatively |on atl hal

ooty ot ut o " BerROtRNELILARH Labe\Red o bk b pariBiacckinontd F

coadm ni strati mm;mﬁmm' be@nh]gl(Blay v&uaus}omeamrihnegﬁke ﬁﬂhﬂfifori ﬂﬂ&t&@i&ﬁﬁ is
oral bioavail abi due .t rst ss nmetaboli s with a
conmponent of ad-h %9‘?@%% %qsg gﬁ@ﬁecﬁgfﬂﬁ%ﬁrﬁsﬁ Horsdhdtihge in
lobse(r]I ved T. A meﬂzdﬂzmﬂlbydytt&hmndaP%l;BIuomkygéﬂage(esgerlq%cﬁ\ap(@oﬂgm
ow dose RT, 0 ti c booster to,ena

L O R e D R B SRt Sl sl Rbickeir g et -

_dosi ng i nt ervaths ﬁrﬁq{aat eyffdﬁeeﬂ{hteﬁe co'ﬁ[ph@hﬂ@”;‘&(ﬁtoﬁmif fap blsodivet &R seotRbkhS-
(AEs) were report?d for 4:0f 12 su ject 33% ve events) during

adm ni st rat i onPHP S@iﬁtﬁﬁ‘b%?hh aue By Slr’ﬁi“ a?“‘ﬂfe f?tsfgﬂ?ﬁbf%k’%‘m@%%
44 events) during adedoniag n@ﬂieczﬁhts&ds@fmw@hﬁbﬂﬁ[é/mt@gas@@%ﬁoﬁ& as

reported in nore tha b urjng admn stration of Conpound 1
al one. During ¥aMRPd Pfi')g?’i“i‘iﬂ J&&‘é&ﬁb aie%’ﬁ?%iy?%ép%@tsalﬁﬂ@ﬁ% By glso
reported titeat pesthnieiFREgEwith Ale BRHORAHBA Rgedt¥ BRI hﬂl@@ﬂﬂ Bt bk} @At S

(33% . Most treatnent-enpergent AES vve[e I d ( 1).in _severity
and resol ved WHSBERS: fYferaspsray Eﬁf‘?ﬁéﬁ ngfep QWE" "AE%‘GEE}H%‘? @brsayirpy

t he investi gatlmmmezirdebﬁdmd didansiiti€] valditblgifie %bﬂﬂfa@ﬁ@réf@ﬂrdnﬂ 2 of
12 subjects (170/ ent.s %e af ter .adm ni stratjon_ of a?
al one and in 5‘133 ali‘?e’ E"‘] » FR93VIS faquinayts Judinay iy tﬁ%ﬂ’i’?ﬁ’i‘s‘t BV

of Conpound 1+?Bfﬁil‘end\ldr bdrRprenm@iit, foahpl eﬁﬁvﬁ;ﬁop@lﬁvﬁ' aRohded chfviBdg t han
one subje 1 al one

et dm nj St.r of._Co

Tr eat nment Clise 0«56"“ 53 tfdé%gr gLOG'UHWErB?’? ‘B?téb‘%‘jﬁ@@? Apderovit
adni ni st r?tl OrEloficiGbine I IR6RAS), R@dilelrfﬂl&t!ir_ﬁﬁ f(ltmm-sé)ob) , REINS. t)z]o K:EP
vomting (two ct.s an itus (two
sub) ectay . PO Raekand FRGREI I b BoBk A Sk Pl e b PO B,
gl sconti R'UEd Bdauze=0a?, m-adv@aul‘ewm 128 (eikaiRinRy, e{g@mﬁmf g ed

uring this st e of a
clini gal I abor(g‘gory’\gow&%%?&j éag xcgi[@#ggg ]%%r B‘g‘f}s{%gfg%%%
abnor mal i t2p Wqﬁaﬂﬂadeepmllyedceaﬁalﬂm?jaéﬁ therEM\I@thL‘ShglE\)l&e above list includes g
Coadmi ni st r at ted in i bit oun
me?abol : :m :nlcfp eirlh ‘%Sﬁgg?ﬁ"neﬁf g%?%ﬁbdéﬂ?b{}gﬁ:&ﬁ? erEQ %gﬁf&r‘%?“ e
particular, t Hndgtmmmscemhmbs ﬂreamd&"ﬂhﬁnglaﬁtafe&wamwal agdma rblgdidl@és of
| ow dose RTV asg

adni ni stration Eg%%gﬁg% (I%Lvl(?%u?l?rgg%r/\ng%o 095?%%?81{%? ﬁ?f“?%sefﬁ'e85§)"§re

was wel | other agents selected from the above list.

25 In one embodiment of the invention, the methods of the invention further
comprise the adn'linistration of one or more other agents selected from tenofovir
DF (TDF), emtricitabine (FTC), zidovudine (AZT), didanosine (ddD), stavudine
(d4T), abacavir (ABC), atazanavir (ATV), lopinavir (LPV), saquinavir (SQV),
tipranavir (TPV);, fosamprenavir (FosAP'V) and efavirenz (EFV). The kits of the

30  invention can also optionally further comprise one or more other agents selected
from the above list.

The presént invention also provides a kit comprising (i) an integrase

inhibitor (e.g. Compound 1), or a pharmaceutically acceptable salt thereof, (if)

ritonavir, or a pharmaceutically acceptable salt thereof, (iii) prescribing
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tolerated in study subjects. After adm nistration of Conpound 1

al one, all adverse events were mld and transient Conturrent oral
adm ni stration of Conpound 1 (100 ng twice daily) and RTV (100 ng
twice daily) for up to 10 days Was generally well-tolerated in study
subj ects. After adm nisiration of Conpound 1+RTV, nobst adverse events
reported were mld 10 and transient and generally consistent with
those reported for RTV. Exanple 2. Safety, Pharnacokinetics, and
Antiviral Activity of Conpound 1 Following Oral Admi nistration in
Subj ect s | nf ecirdemgtion, ad\Gii) one or more Jrdainers.cthe, premhbn@bnfarm)anommdy

Lk AR e e

once-daily for Wﬂosh@wmdlscmiseﬁﬁeliem sIutap@mbsdinhnm of thelihventinf.ahé ed

ith HV-1 t I. th .

Fvesti gated.  PRETHREE infoub ek H b I a T B b SRR B o i 1
were al so iﬁwvephargac@mcamm@ptabmseltﬁtemlee»sﬂ'xartenamubhmpbix‘iertﬂe

random zed, pI ?‘ﬁ%ﬁ@‘{c%%@lgin gﬁgeeﬂﬂbggorcohort 20 dose-rangi ng,

Phase 1/2 stud €s 0 In‘antiretroviral -nai ve- or -
experienced H V-inf&be eﬁemﬂdtenmmﬂleénmmladnhty@ﬁhqupremME frgegrase

v 1 Ra | oac e 1A o BaSEAL GGy B PR MG Bl e

count of? 200 cells/nnB Fi ve successive cohorts of 8 uni que subjects
(6 active and 2 placebo subjects) were 25 treated for 10 consecutive
days startithg on Exapple i Bifestsid\RithmayirdBoosting ebdhé Rhahmpaéddngicant.
Safety, tolerability, pharmacokineti Q:Som?ﬂﬂ:deffi cacy were nonitored
t hrough Day 21 after dosing. The active treatnents in the 5 cohorts

were as fol | ows: Cogg erekes &ancﬁmuﬂgta%%ﬂ'@tﬂmé e (ﬁweo §oheLdy-
2, 800 ng of Conpound 1 tw ce-da npound

once-dai ly; Cof#ifPharmasgkinglcsf C@é‘?ﬂ%‘ﬂﬁé VS’LCI‘@ dﬁte@naed | Jhe @ﬁeﬂpsesandso
mg of Conpou nﬂuﬁibl@@oﬁg)h&fmﬂym@@ ot Ccﬁfﬁ%n@ RGHerd @ish Heteg}ﬁ "l

group in Cohort al so received 10 t su ]ECtS
wer e enrol¥ed Iﬁé}npé%ﬂ%ﬁets afety of] GrrapRyng %@%@W@ﬂeﬁlwmw was also
dosed 40). Saf@hymiast eval uated for 8 subjects per cohort (2 placebo,
6 active), total 46 5subjects. -Phannacokinetics were eval uated for
28 subj ects onmigthods, 30 subjects on Dayl0. Pharmacoki netics were
eval uated for 30 subjects, and 1-11V-1 RNA was eval uated for 40

subj ects. Efficacy T@sstddat @ﬁsm'mgﬂznilabelﬁﬁﬁdmeqﬁrﬁe,msssﬁipﬁﬁanﬁacokineﬁc
pl acebo, 6 actjy Subj eqGt.s s _and
f emal es aged ﬁmﬁ)%% Sub ecqs #@% ll??és G%}yé“mﬁ I\‘%‘Pﬁnc%rle%am’

infected V0t h Ikdln‘lacmtmg(femuit:s belweamx ynd es:peaw; oitpganinck:eiveovi r al
therapy with a screening plasma H V-1 RNA of 10,000 to 300, 006
copi es/nL and a scrBedugficaDftheghily vosd dafs, afith?@ﬂo@élolfﬂam:rmo 10 and

Subj ects na BES YA g@g% enced or
-gali ve, but yvverlf%r%ﬁot to%%i\/goeir({aaél{/og%u%&?% I'ra g?ﬂ’tl on within 90
days of baseline (Ro¥mBdund &Tbﬁnaﬂggraﬁamw foo%é&ygd%mm%&ngﬁgs

with 10 days of .treatnent and ays of ollowu
Conpound 1 t affad¥somgidy ém&tﬁﬁ‘i%%?@?%méﬁlalqoynﬂw&éﬂ (1%|m<gbm§s @dmﬁgstered

Mat chi ng plsac ebgee sy 26kl |,§1§£gd§g319ra§tg}ymgglder fed conditions. For
Cohort 5 only, 100 nmg RTV " Capsul eS were coadmi nistered orally under

fed conditions. Cricdtdrin foEvEURItisat | on 20Ef fi cacy: The primary
efficacy endpoint was the maxi mum H V-1 RNA reduction (logio
copi es/ nL) from basRiaramcbkinetigd Tha Yolldwing herafRidrswsie altditdfrf or an

RERTES B 2 A R e T e RIS Ut

bet ween Days
Az, AUCq1ast, AUCips, %A UCexpy AUChy, Tus 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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Phar macoki netics: The foll owi ng pl asma pharmacoki neti c paraneters for
Compound 1 were cal cul ated: Creax, Tmaz, QUI > Tlast, Cau, A2, T
AUCo-i eet, ALIC zr, % AUCexp, AUCtzu, 25 Vz/F, and CL/F.
Concentrations of Conpound 1 in peripheral nononuclear cells (PBM)
were determ ned and the pharnacokinetics of Conpound 1 in PBMCs was
expl or ed. Safety: Adverse events, vital signs,

el ectrocardi ogram opht hal nol ogi ¢ exam nati on, and clini cal

| aboratory tests were eval uated for safety. Statistical Methods
Efficacy: Pai rRESEndEmsdprEdng W%gr@bm%qc@mea@nn@omvcm@memank sum
exact test to Wgﬁthggth@_acebo group (2 subjects each from Cohorts
1 through 4 conbined) and each of the 5 Conpound 1 dose levels (6
subj ects at each dogs@tis@yaMet@ipds bet ween each pair ' 5 anong the 5
Conpound 1 dose |evels. The 2 subjects who received placebo + 100 ngy
RTV vere treated asPhais@Rdkileticd hepbhatthadbokinhis ofatdigsouRghWa ey

detection Iimt (50 copjes/nL) were entered as 49 copiles/ni.

Phar macoki rfet i‘t’%rf(s SFEnasred vHae deriRvecSipiande addition, agempenivie (orinal
pl asma and perhpdioy atalyiooch WBRAUANERA) aehb S é%%ﬁmghgll%gggbgh%

B
descriptive statistics. In_addition, lo)for eac npoun

| evel , i n anal yi6T & roEsQpsF defiarewamnit tgdhe nptwelilogprithmie transéirmation of

paranmeters (Aompshndi pHaPmBtAkificRS pHasRtRE PROCLLA AL it ¥odhd
st eady- state ph@rtip c kil?let_i CS. Corr;I))ound 1lptr01ji Imex\?e?’gs heas ey on

h
Days 2, 4, 7, ¥ s¢ {o fieele-dope phamacokinetigp pf gpmpawl, 1 el mpbsipée-
anal yses. 18af eioge pHdimaBsIaR&Tds bf Cofipotitdl %ﬁhsan‘dﬁv@iﬁxgﬁgi(ﬁisﬁer@ ERb RS
p

sumari zed by trea&?&nt, 15 system grgan class and preferred termfor
t r eat ment - enert§E&~Ca e GHidenes fataraals for dba sata of seeaneitie mears Bt sechevent s,
serious adver sfeati@ipair. and adverse events | eading to study drug .

di scontinuati on. Adverse events were coded using the Meudical

Di ctionary for RegBafetyt NoAeitistidal irfferehddoRAforRES FRRaBHdatARCRd Onal
summari es of adverse, events. were di splayed by hi ghest grade,

i nvestigator' & %%%Smﬁ?s%fly'r el ationshi p to-study drug, and effect
on study 49 dr 19 %gonti nuation. Laboratory results were expressed
on the original neasurenent scale and in terns of the toxicity grade.

Changes from basel i LN n{. | yve bor ry tests were.
sunmari zed by vi si tﬂ%ﬁ@fﬂﬁeg @%ﬂékéy?&%ﬁgrﬁ’%@dﬁ?sﬂﬁﬁl’@fm%? netic

Phar mac ody nanipgsameters o€ Composndehand BT Ntadte? Sinpleaital aosiki b€ Compound 1
parameters ( < ﬁ@ﬂ” d V] tisWty of und 1 n
dosed al one ?gg%b&léo%}pe al ﬁ‘@?’iefﬁﬂr?ﬁ%fﬁé’?ﬁ’ﬂ?ﬁg@gm ce\g‘&ﬁy,
tWce-daily, &lyd6dimtheshemcelaf RYY ayiin 8@ preseorcat RIEV laymérdeteeti nirailyesse d
VL0028, O sfEkle adse (RSPRENDEF 1Ybr bR do Mo bRt aafifDly 5oy ©

were-as follows.
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During administration of Compound 1 alone, the mean steady-state systiemic
exposure (AUC,,,) to Compound 1 (Day 10) was approximately 20% lower compared with
the mean exposure (AUCiy) afier a single dose (Day 1), indicating autoinduction of
Compound 1 metabolism. Coadministration with RTV resulted in a net inhibition of -
Compound 1 metabolism, as evidenced by both greater-than-predicted steady-state exposures
and a relatively long median elimination half-life (9.5 vs. 3.5 hours, at steady state). The
increase in Compound 1 exposure after coadministration of RTV is likely due to a
combination of improved oral bicavailability due to decreased first-pass metabolism, with a

component of reduced systemic clearance, as indicated by a change in observed Ti.

Overall, these data support the use of RTV (e.g., low-dose RTV) asa
pharmacokinetic booster of Compound 1 to enable, e.g., achievement of higher trough

concentrations and less frequent dosing intervals.

Safety Results: Treatment-emergent adverse events (AEs) were reported for 4 of 12
subjects (33%, five events) during administration of Compound 1 alone and for 7 of 12
subjects (58%, 44 events) during administration of Compound I+RTV. No single AE was
reported in more than one subject during administration of Compound 1 alone. During
administration of Compound 1+RTV, the most frequently reported treatment-emergent AE
was naﬁéea, experienceci by 4 ;subjects (33%). Most treatmcnt—en'-lergent AEs were n‘;ild

{Grade 1) in severity and resolved without therapy.

Treatment-emergent AEs considered by the investigator to be related to study drugs
were reported in 2 of 12 subjects (1 7%, two events) afier administration of Compound 1
alone and in 5 of 12 subjects (42%, 21 events) after administration of Compound 1+RTV. No
treatment-related AE was reported in more than one subject after administration of
Compound 1 alone. Treatment-related AEs reported in more than one subject after
administration of Compound 1+RTV were nausea (three subjects), vomiting (two subjects),

headache (two subjects), and pruritus (two subjects).

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 abnommality was

reported as an AE.
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CONCLUSIONS

Coadministration with RTV resulted in a net inhibition of Compound 1 metabolism
and significantly increased systemic exposures, in particular, trough concentrations. The data

support the use of low-dose RTV as a pharmacokinetic booster of Compound 1.

Oral administration of Compound 1 (100 mg twice daily) for up to 20 days was well
tolerated in study subjects. After administration of Compound 1 alone, all adverse events
were mild and transientf. Conturrent oral administration of Compound 1 (100 mg twice daily)
and RTV (100 mg twicé-, daily) for up to 10 days was generally well-tolerated in study
subjects. After administration of Compound 1+RTV, most adverse events reported were mild

and transient and generally consistent with those reported for RTV.

Example 2. Safety, Pharmacokinetics, and Antiviral Activity of Compound 1 Following
Oral Administration in Subjects Infected with HIV-1

The safety, tolerability, and antiviral activity of Compound 1 administered orally as
10 consecutive daily doses (twice-daily for Coborts 1, 2, and 4; once-daily for Cohorts 3 and
5) in subjects chronically infected with HIV-1 not currently receiving antiretroviral therapy '
were investigated. The pharmacokinetics and pharmacodynamics of Compound 1 were also

investigated.

Methods

The studies are double-blind, randomized, placebo-controlled, sequential-cohort,
dose-ranging, Phase 1/2_ studies of Compolund 1 therapy in antiretroviral-naive- or -
experienced HIV—infect;ed adults who were not currently receiving antiretroviral therapy. At
screening, subjects were to have a plasma HIV-1 RNA load of > 10,000 to < 300,000 .

copies/mL and a CD4+ cell count of > 200 cells/mm?.

Five successive 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; Cohert 5, 50 mg of
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Compound 1+100 mg of RTV (RTV), each once daily. The placebo group in Cohart 5 also
received 100 mg of RTV. ~

Eight subjects were enrolled per cohort, 2 placebo and 6 active (randomized: 48,
dosed 40). Safety was evaluated for 8 subjects per cohort (2 placebo, 6 active), total 40
subjects. - Pharmacokinetics were evaluated for 28 subjects on Day 1, 30 subjects on Day 10.
Pharmacokinetics were‘evaluated for 30 subjects, and HIV-1 RNA was evaluated for 40
subjects. Efficacy was determined for 8 subjects per cohort (2 placebo, 6 active), total 40

subjects.

Subjects were n:males and females aged 18 to 60 years, inclusive, who were

- chronically infected with HIV-1 and not currently receiving antiretroviral therapy with a

screening plasma HIV-1 RNA of 2 10,000 to < 300,000 copies/mL and a screening CD4-+
cell count of > 200 cellfs/mm3. Subjects may have been antiretroviral treatment-experienced

or -naive, but were not to have received antiviral medication within 90 days of baseline (Day
0).

The duration of the study was 21 days, with 10 days of treatment and 11 days of

. follow-up. 50 mg or 200 mg Compound 1 tablets were administered orally under fed

conditions. Matching placebo was administered orally under fed conditions. For Cohort 5

only, 100 mg RTV Capsules were coadministered orally under fed conditions.
Criteria for Evaluation

EﬁiGaC}-’: The primary efficacy endpoint was the maximum HIV-1 RNA reduction
(logio copies/mL) from baseline through Day 11. The maximum reduction for an individual

subject was the maximum drop among changes from baseline between Days 2 and 11.

Pharmacokineti'cs: The following plasma pharmacokinetic parameters for Compound
1 were calculated: Cma,f, Timaxs Clasts Thast, Ciaw, Azs Ty, AUCo.135t, AUCins, % AUCexp, AUCu,,
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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Statistical Methods

Efficacy: Pairwise comparisons were conducted using Wilcoxon rank sum exact test
to compare the pla_tce:bcl group (2 subjects e:ach from Cohorts 1 through 4 combined) and each
" of the 5 Compound 1 dose levels (6 subj ects at each dose level) and between each pair
among the 5 Compound 1 dose levels. The 2 subjects who received placebo + 100 mg RTV
were treated as a separate group. HIV-1 RNA values below the detection limit (50

copies/mL) were entered as 49 copies/mL.

Pharmacokinetics: The pharmacokinetic parameters of Compound 1 in plasma and
peripheral blood mononuclear cells were summarized using descriptive statistics. In addition,
for each Compound 1 dose level, an analysis of variance was performed on pharmacokinetic
parameters (AUC and Crax) 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 w;'ts summarized by treatrent,
system organ class and preferred term for treaiment-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 i{esults The steady-state
pharmacokinetic parameters (mean [% CV]) and antiviral activity of Comp.ound 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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nonot herapy significantly reduced H V-1 RNA | evels at all dose |levels
conpared with placebo (p <(10007). During 10 consecutive days of

dosi ng, Conpound 1 doses of 400 ng twi ce-daily, 800 ng tw ce-daily,
or 50 ng coadm nistered with 100 ng of RTV once-daily resulted in
maxi mum reductions 5 in H V-1 RNA from baseline of -1.94 0.52, -1.91
0.60 and -1.99 th 0.38 | 0g;0 copies/nL (mean SD), respectively. After
10 days of nonot herapy wi th Conmpound 1, no subject devel oped H V-1
integrase muiatiens that corresponded to Conpound 1 resistance

nmut at i ons ob§erv§d%i n sel ecti®n experinents in vitro or to mutations
that devel op&d uiér sql&tidm 10with other experitnental integrase
inhibitors. w 53 §Corr15g)w1d 1=did not exhibit dose-proportional

i ncreases i n& hed ghangafokivigfics with ascendi ng doses (200, 400,
and 800 ny t¥w ced& | y¥B and d@nonstrat ed dose- dependent aut oi nducti on
of netabolis@ . Cdagni nisEr at @n of a 50 ng dose of Compound 1 + 100
my of RTV onge-dgj By r&s @ tedSin net 15 inhibition of CYP3A-nedi ated
met abol i sm agd hi&d sy$f €mi c exposures, in particular trough
concentrati ofs. _h%r mago% net¥c findings in PBMCs were consi stent
with plasma ghar @goki qe@d ¢ d%.té\l. A Conpound 1 exposure-response

rel ationshi pawas @ gent i sed Vgtdl Conpound 1 Cm val ues that fit well
to a sinple & Y W& ® an £E0 of 14.4 ng/nL and an E. of 2.32

| 0gi'0 copi esBnalL—2& reduét i on{:"f;%om baseline. The estinated inhibitory
quotient of Gonp@Bd 1E gal cifated as the bserved nean Ctn. divided
by the protegn- bighdi ngsagj ust@dd in vitro 1050 of 7.17Ing/ni, was
5.9, 6.7, an ,18.%§at I':':hgj 400‘5@ tw ce-daily, 800 ng twi ce-daily, and
50 ng + RTV nceé’dgilygﬁﬁse I-%\gl s, respectively. Compound 1 trough
concentrati ofs a® ghesg #osesgalso exceeded the protein 25

bi ndi ng- adj u_gted%g Vitren | C§cof 44.9 ng/nmL (100 JIM for the entire
dosing intergal . g 8 & Bafetg«Results Treatnent-energent adverse
events were ‘é‘xpe?jj-énceﬁ Ey tg subj ects, but headache and di arrhea
were the onl§ adgefse eveénts ¥¢ported by nore than 2 subjects within
a group. Thegi ncizdgnce 70 tzgrent - ener gent
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versus 800

e The percentage is based on all randomized and treated subjecE

0.9372;
f The 12- and 24-hour pharmacokinetic samples correspondingy

0.0152 for the 800 mg of Compound 1 once-daily group
; versus 400 mg twice-daily, p

daily dosing) or 11 (once-daily dosing) were assigned nom

mg of Compound 1 twice-daily based on pairwise p-values

test,
d The 50 mg of Compound 1+ RTV dose level once-daily ver

Wilcoxon rank sum exact test.

b p=0.0007 for each of the Compound 1 dose levels versus p
0.1797

¢ p
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30 adverse events in, subjects who received Conpound 1 was simlar to,
or |lower than, the incidence in the placebo groups, and the cl asses
of adverse events were simlar. No advert event that was considered
to be related to study drug by the investigator was experienced by
nore than 2 subjects within a group, and only 3 treatrnent-rel ated
adverse events by preferred termoccurred in 2 subjects within a
group: diarrhea (placebo), nausea, (placebo and 200 ng of Conpound 1

twice-daily), and f %?Hﬁﬁd?ﬁy R
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general ly .t ol erated,at th 5 ose

ot er r upt Pons tREBRFRa R vlpdcoR e ul alodondeirir dusioe

adverse eventdntsk nild and resolved with therapy. The npst conmon
and the nost commp

L eat ot o ated JES BESul R R e PR R R b
and severity Glosadwlgecsg bavkaiischand ldadttea iy thatndy ifﬁ/lsrsteleesmy\w;ﬁrted
simlar bet we%r} nt1cr>]1% tﬁl % eac':Qsd aca.egtx)-gup The incidence of reatment-emergent
30  adverse events in subjects who received Compound I was similar to, or lower
than, the inci&enc_'e in the placebo groups, and the classes of adverse events were
similar, No adverse event that was considered to be related to st-udy drug by the

investigator was experienced by more than 2 subjects within a group, and only 3
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10 groups. Exanple 37 Effects of Ritonavir Doses on the

Phar maeoki neti es of Conmpound 1 15The effeets of a range of ritonavir
(RTV) doses (20, 50, 100, and 200 ng once daily) on the

phar macoki neti cs of Conmpound 1 were eval uated. The effects of a range
of RTy doses (20, 50, 100, and 200 ng once daily) on hepatic
cytochrone P450 3A (CYP3A) activity were al so evaluated using a CYP3A
subsirate. The safety and tolerability of a range of RTV doses in
conbi nation 20 with Conpound 1 were al so_eval uated. METHODS A

randor ni zed fé??é‘ﬁe’lltéﬁ@lted 3§f"ﬁ’§F EveaEnseprefepipdiierg eccyred in 2 Mhiethwihin
Phase 1 study uﬁ%%ﬁéa@la@%}%&ctﬁa&ﬁﬁaﬁ&éb@'ﬁ@cﬁ“)céx?#ﬂuﬁ&‘ﬁwﬁd}-
two groups; 12 (8 evaluable) ih each grou an approxi.mately
even di st ri butqak).cndiatigus Lehpepd Compaund b fvisesigiuht | non | actati ng
femal e subj ects agegyheiwaRhs b ré@xvédrk?ddﬁir}f com letefd l];tgélyb h&ere were
dubj ects were mal es and non-pregnant, non-| atlﬁ ena wth a
body mass iSndese Q@Mll)telrgpt@nsmcogﬂnwonﬁ@r§¢I§<meadEa'ﬁQ evemts. Bk Shbjsct@r y
and in good g r I

SCrconi v 307 cun CapER b CEh R b Syl LD o i e
schedul ed fir smla@bgsrom@delsaﬁbmt wkagh e’éﬂlﬁ@i%ebttﬁw‘énn@ ~gajly, the

Goci croft - Gaulatoo(rugw@oa@,wghmqydw 908 50 WS oPEo dﬂnpor&&ﬁif&aw ,  The
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Conmpound 1, 1 oacezBilygrqupsl @re ¢f the GRIdy labergtorpabnmginplitiesin the mlacebo
diluted tqgi V‘ﬂ'O@% Q&Egc}m@ &QQEQIWd%&du@tﬁe?%ﬂaﬁ n{r{sf‘tﬁ E!ﬁecﬂztthg

Compound 1, 1 et plus RTV.50 utlon
diluted to gi \FBVWBP@T @G{SBG’(W*M@@S pareldied mwudyTireatihent C.
Compound 1, "1 Xokfedeckefth CBLHSuTY whBRalltd Ao o
to give 100 ngy f}lose) (both dlrﬂtﬁl’% in y r.&o%g%?fr?éor?% ugind

1, 1 x 125 ny Ekyrted naﬂaghrrgmgmemﬂﬁ@ oerstvvmgﬂ mmmwlam almdtabngmeé
200 g dose) Qanhat bas@nﬁ@m ﬂuﬁ&ﬁy%ﬁvan%ggé}{ge?gﬂgznﬁft&g ¥y LS TR

RTV was adm ni stered first, i mediatel Conrpound 1.
A sl ow W gdsh frdingseutial Isigms.(h0y welghtagor@mtro&armqgmﬁnd aghthalmobe f or

CYP3A acti vi t%xaif@éah%ﬁ%éﬂu?&&ﬁﬁﬂ dgﬁle%afa ly. subject at 14:00 on Day 1
and 6 hours post- Coi nPound 1/r dosing on Days 11 and 21.

15Fol | owi ng scFONGIESHPIBEedur es and basel i ne assessnents, eligible
subj ect's were raddopfgeh-tueRRualiol YPCHEBAIEN b B RS BSHESEEPed

bel ow.
mg twice-daily; 800 mg once-daily, or 50 mg + 100 mg RTV once-daily to

20  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 log;o copies/mL., respectively. No Compound 1

25  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 10\;\r dose (100 mg) of RTV. A Compound 1 exposure-response relationship

30 was identified with Compound 1 Cy, values that fit well to a simple Engy 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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Day Treatnent and/or MDZ Probe PK Assessnent conducted Goup 1. 1 MDZ

MDZ 2-10 A

in the AM None 11 A: mthe AM MDZ: 6 hours postdose

Compound 1, RTV and. MDZ 12-20 C. in the AM None 21 C in the
AlVI MDZ: 6 hours postdose Conpound 1, RTV and MDZ

10

15

- 20

25

30

Jevels, respectively. Compound 1 trough concentrations at these dose levels
exceeded the pro'tein binding-adjusted in vitro ICos of 44.9 ng/mL for the entire
dosing interval. -

Safety: Compound 1 was generally well tolerated at all dose levels, with
no dose interruptions, discontinuations, or serious adverse events. Most adverse
events were mild and resolved with therapy. The most common treatment-
emergent adver_sé event was heaciache, and the most common treatment-related
adverse event wa:.s nausea. The classes, frequency, and severity 6f adverse events

and laboratory al?ﬁormalities were similar between the active and placebo

groups.

Example 3; Effects of Ritonavir Doses on the Pharmacokinetics of

Compoung 1

The effects of a range of ritonavir (RTV) doses (20, 50, 100, and 200 mg
once daily) on th:e pharmacokinetics of Compound 1 were evaluated. The effects
of a range of RTV doses (20, 50, 100, and 200 mg once daily) on hepatic
cytochrome P4S(I) 3A (CY'P3A) activity were also evaluated using a CYP3A
substrate. The séfety and tol'erabili‘ty of arange of RTV doses in combination
with Compound 1 were also evaluated.

METHODS

A randonl&ized » open label, single-center, multiple-dose, two group,
Phase 1 study wefls conducted (24 subjects (16 evaluable) subjects in two groups;
12 (8 evaluable) in each group) with an approximately even distribution of
healthy male and non-pregnant, non-lactating female subjects aged between 18-
43, inclusive ‘

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 Cockrofi-Gault (using actual body weight) was

be > 80 mL/min.:
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Goup 2. 1 .MDZ MDZ 2-10 B: in the AM None 11 B: in the AM Conpound
1, RTV and MDZ: 6 hours postdose MDZ. . 12-20 D: in the AM None 21
D: in the AM Conpound 1, RTV and WMDJZ: 6 hours postdose MDZ All
Compound hr doses were adm ni stered i medi ately after conpletion of
an AMneal with 240 nil, of water. Serial blood sanples for analysis
of Conmpound 1 and. RTV plasma concentrations were coll ected on Days
11 and 21

The folloWing Compound 1/r study treatments were used:
Treatmen:t A: Compound 1, 1 x 125 mg tablet plus RTV 20 mg
(80 mg/mL solution diluted to give 20 mg dose) QD (both drugs in the AM).
. Trcatmcn%c B: Compound 1, 1 x 125 mg tablet plus RTV 50 mg
5 (80 mg/mL solution diluted to give 50 mg dose) QD (both drugs in the AM).
' Treatment C: Compound 1, 1 x 125 mg tablet plus RTV 100 mg
(80 mg/mL solution used to give 100 mg dose) QD (both drugs in the AM).
Treatment D: Compound 1, 1 x 125 mg tablet plus RTV 200 mg
(80 mg/mL solution used to give 200 mg dose) QD (both drugs in the AM).
10 " For each gtudy treatment, RTV was administered first, immediately
followed by Compound 1.
A slow IV push of midazolam (MDZ; 1 mg over 1 minute), as a probe
for CYP3A activ%ity, was administered to each subject at 14:00 on Day 1 and
6 hours post- Cor:nﬁound 1/r dosing on Days 11 and 21.
15 Followi.n;g screening procedures and baseline assessments, eligible

subjects were raridomized to one of two treatment groups as described below:

PK Assessment
Day Treatment and/or MDZ Probe conducted
Group 1
1 MDZ MDZ
2-10 : A:in the AM. None
11 : A: o the AM Compound 1, RTV and,
MDZ: 6 hours postdose MDZ
12-20 . C: in the AM U None
21 ' C: inthe AM Compound 1, RTV and
MDZ: 6 hours postdose MDZ
Group 2 ‘
1 MDZ MDZ
2-10 : B:in the AM None
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5 at the following tine points post- Conpound |k dosing: 0 (predose),
0.5, I, 1.5, 2, 3, 3.5, 4, 4.5, 5, 5.5 6, 8 10, 12, 14, 16, 18, and
24 hours postdose. Serial blood sanples for analysis of MDZ pl asna
concentrations were collected on Days 1, 11, and 21 at the follow ng
time points post- MDZ dosing: O (predose), 5 mnutes, 10 m nutes, 15
m nutes, 30 mnutes and 1, 2, 4, 6, 8, 10, 12, and 10 18 hours after
MDZ adm ni stration. Pharnacokinetic paraneters of Conpound 1, RTV and
MDZ were esti ed . An_FCG assessnent was_perfornmed at
Screening. Cipicall | adoratory Bebtthe AMysi cal aﬁomu@@é,ﬁ'ﬂﬁa&mﬁt al
signs (tenperafure, blgod prgpsu te, jand respihfasi on-rate)
were perfornmediat Scredning Baqg?mlr]]g%g Ogeﬁ Dayis 10 15 an 20. \ﬁtgl
si gns (tenpera\t ur1@,-2Q)Iood pressDrmthhéé\rIt rate, jand respNDatlon r at €)

were al so perf eTion Lﬂya T at—o ||QU1 cu |
dose) and at 0. 5, 1.0, [1.5, andDZmO ﬁgﬁi\#s post-rin cﬂ% AES%EV
Test Product, Dose and I\/bdeMBE Admwrsmmndasa on: 1 CorrpoMﬂZl 1 x 125 -

ng tabl et pl us-RV26-+19—B-(+r—the—AM—20—2—Corpounra—t—3+—x—3125-n

tablet plus RTV 50 rrg QD(ln the AM 3. Corrpound 1,.1 x 125 ny tabl et

plus RTV 200 ng QD 4j @F/h I ]§;9[m r
adm ni stered i medi at o%dr?seSWéL e 1'on o gnﬂlgfi%g%gg%%\gcg plengln.
Ref erence Ther@ﬁﬁ}xAMmal vathcﬂmb wwamﬁmatbbadsmplzsmmp@lusndot 1 x
125 ng tabl et J) rr{ac%n&é};%'aé% \ﬁérlecgﬁ Q&IQJQP }{' %1

0 andar |zed

were adm ni stere | rmedl ate OW ng Co etl on

meal . Critder @tlﬁmfolléwaiaram: pwnt%btqommné\lérldqmedo toredmssk Osnent.Sof
clinical |abor 130 S i ¢ :gpﬁ

i ncluding vit ;fii §>Sngr fl% sivg'rélcgu%g?ir’ ?r%qéiblﬁp)sés uri 4%@%8&%&38%8%}@ by
t he document atblgfpﬂ sﬁﬁnni@ﬂ/@r s@lmsanﬂsﬂ)?aﬂihsna mncgnwai@np mgentwllected on

T O R s s

MDZ: AUCo. . i ngd mugites 10 m@s ngipateh, SPtminuteaznd T=v2 4CB, 4@, V2..and
Stati-sticaj f
ati-sti‘cglp é‘l&ﬁ& 2aNEDY aaﬂﬁmeﬁl&{dﬁaﬁﬂébrﬂﬁ% et agﬁétgf@fgﬁélﬁgnd

Compound 1, RTV a MDZ were sunmari zed su
| evel using deb&'lf\bﬁli‘@w weressstimgtedpower m)del s and/ or ANOVA nodel s

(as appropriate) WEAE Et‘d &s@&sﬁ&%hﬂ?asgﬁrgi‘%ﬁigﬂ &g@ﬁr?@f%&fhﬁa&a fory: o

paranmeters (AUC, C', t reat ment
mean sl ope m§e§§mhﬁﬁ9@@xanmgowm¢xamb@gme@mmwg: b@o%ll@ssur?hhe@rt

study was per fafaBsh je (%%%két@j‘ﬁ@rejpirfﬁgﬂ SRR rOMiflelbdShe Gha § 8’3‘3}5 ar

Cinical Practices Résul ts ResultS fromt are
shown in te 4528w &lﬁm%@e%w@ge bleod@regsure; hear rgtes @@d@smratrpatme)

3A: Mean ( CVAwiBElsBlheRahd®ifDay K 1P30a B LED hour (pre-mldazolam 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, 1 x 125 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 Compiound 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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MDZ Mme + 20 ng RTV + 50 ng RTV +100 ng RTV + 200 ng RD.' AUG nr
(ng.hr/m) 31:0 (30.9) 101 (28.7) 145 (36.1) 219 (49.0) 146 (22.6)
Cast (ng/m) 0.20 (40.6) 1.53 (42.4) 2.51 (26.7) 3.34 (23.1) 2.58
(24.8) Half-life 010 3.97 (34.4) 7.83 (38.9) 14.4 (70.4) 22.4 (70.7)
15.2 (31.6) CL (1/hr/kg) -

10

15

20

Criteria for Evaluation:

Safety was evaluated by assessment of clinical laboratory tests, ECG,
periodic physical examinations including vital signs at various time points
during the study,l- and by the documentation of adverse events. '

The following plasma pharmacokinetic paraméters were calculated: For
Compound 1 and RTV: Crax, Tase, Cioct, Tiact, Cuaws Azy » AUChu, Ty, CL/F and
Va/F ‘

For MDZ: AUCq13st, AUCing, %AUCoxp, Crasts Tiasts Aes T, CL and Vz.,

Statistical Methods: Safety and pharmacokinetic parameters for
Compound 1, R',!;"V and MDZ were summarized by subject and RTV dose level
using descriptive statistics. Power models and/or ANOVA. models (a;s
appropriate) weria fitted using Compound ¥ pharmacokinetic parameters (AUC,
Crax and Cigy) ﬁ*é)m all treatments. The population mean slope was estimated
along with a corresponding 90 % CI. This study was performed in compliance
with the guidelines of Good Clinical Practices (GCPs).

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 | Alone RTV RTV RTV RTV

AUCiq¢ 31:0(30.9) | 101(28.7) | 145(36.1) |219(49.0) | 146 (22.6)
{(ng.hr/ml} '

Chast 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 [0.143 0.090 ~ [0.072 0.087
(Vhr/kg) (27.9) 1(26.5)! @s5.2)"? (33.6)!* (22.0)!*

PATI+RTV doses different than MDZ, alons (p<0.05)
12 p<0.05 vs. 20 mg, p=ns to each other
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0.4.47 (27.9) 0.143 (26.5)1 0.090 (25.2)1'2 0.072 (33.6)1'2 0.087
(22.0)1'2 Table 38: Mean (CV% Conpound 1 Paraneters Paraneter
Compound 1 + 20 ng RTV Conpound 1 + 50 ng RTVI Conpound 1 + 100 ny.
RTVI Conpound 1 + 200 ng

Table 3B: Mean (CV%) Compound 1 Parameters

Compound 1

Parameter Compound1 | Compound 1 | Compound I
+ + + © -+
" 20mg RTV | 50 mg RTV' 100 mg 200 mg
RTV' RTV

AUC,, 10200 (36.3) | 15800 (24.4) | 20300 (24.8)" | 20600 (24.3)"
(ng.hr/ml) |
Clan 73.8 (60.2) 251 27.7) 380 (39.9) 410 (26.0)
(ng/ml)
Cronx 1370 (43.0) 1560 (36.4) 1830 (20.1) 2030 (37.4)
(ng/mi)
Half-life ' 4.34 (34.1) 9.52(27.5) 11.5(28.8) 14.3 (27.6Y°
(hr)
1Q 10.3 35.0 53.0 57.2
Fold ICys | 1.65 5.60 8.48 9.15

IQ and fold ICgs based on protein binding-adjusted ICsy and ICo5 in PBMCs
"RTV 50, 100, and 200 mg different from 20 mg for all PK parameters

2];J <0.05 vs. 50 mg

Table 3C: Mean (CV%) RTV PK Parameters

PK Compound 1 ;| Compound 1 | Compourdl | Compound1 |,
Parameter + + + +

20 mg RTV | 50mg RTV | 100 mg RTV | 200 mg RTV
AUC 135 (54.9) 1120 (61.4) | 6550 (26.9) [ 16000 (43.9)
(ng.hr/ml)
Cems 0.718(98.8) | 11.6(66.2) | 53.8(41.6) | 78.5 (36.7)
(ng/ml)
Coax 19.5(56.7) | 130(61.3) | 807 (29.5) | 2480 (50.5)
(ng/ml)
Haif-life 474 (343) | 6.54(32.6) | 6340184 | 5.71(15.9)
(hr)

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

10 - Ty and MDZ clearance data suggest dose-dependent RTV first-pass

+ Higher CV% at doses <100 mg
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RTVI AUChi a (ng.hrinp 10200 (36.3) 15800 (24.4) 20300 (24.8) 20600
(24.3)2 Cow (ng/m) 73.8 (60.2) 251 (27.7) 380 (39.9) 410 (26.0) Cmax
(ng,/mL) . 1370 (43.0) 1560 (36.4) 1830 (20.1) 2030 (37.4) Half-life
(hr) 4.34 (34.1) 9.52 (27.5) 11.5 (28.8) 14.3 (27.6) IQ 10.3

Example 4 Co-administration of Emtricitabine/Tenofovir Disoproxil,
Fumarate and Ritonavir-boosted Compound 1

Once-daily administration of Compound 1 with low dose ritonavir results

in net inhibition of metabolism in addition {o a marked enhancement of exposure
5 (10 to 16-fold). Additionally, once-daily ritonavir-boosted Compound 1 achieves

high trough concentraﬁohs resulting in an inhibitory quotient (using protein-
binding adjusted TCsp) 23—fold greaier compar.ed to unboosted dosing regimens
of Compound 1, 'Ithercby offering a degree of forgiveness for late or mis.sed doses
coupled with a convenient dosing regimen for patients. As a novel agent from a

10  new therapeutic class with potent short-term activity, favorable safety proﬁlé,
and a simple onc:e—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

15 fumarate (FTC/TDF) is 2 simple, highly efficacious NRTI combination, with
superior safety profile compared to fhymjdine analogs, and recommended by
United States Department of Health and Human Services as a preferred
nucleos(t)ide backbone for treatment-naive and treatment-experienced adult and
adolescent HIV Ibatients. The present study was performed in part to assess the

20  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

25  pharmacokinetic (PK) interaction.

Thus, the potential for clinically relevant drug-drug interactions between
emfricitabine/tenofovir disoproxil fumarate (FTC/TDF) and the HIV integrase
mh1b1tor ntonavxr—boosted Compound 1 (Compound 1/r) were examined.

Healthy adu}ts were administered FTC/TDF (200mg/300mg; once-daily)

30 for 7 days, followed by randomization to the order of receiving Compound i
(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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35.0 53:0 57.2 Fold I1C95 1.65 5.60 8.48 9.15 1 Q and fold I C95 based
on protein binding-adjusted 1C50 and 1C95 in PBMCs | RTV 50, 100, and
200 ng different from20 ng for a 1 PK paraneters 2p < 0.05 vs. 50 ny
5 Table 3C. Mean (CV9% RTV FTC Paraneters PK Paraneter Conpound 1 + .
20 mg RTV Compound 1 + 50 ng RTV Conpound 1 + 100 ng RTV Compound 1 +
200 ng RTV AUCLau

(TFV), and Compound 1 was defined as 90% confidence intervals (Ci) for the

geometric mean ratio (GMR; co-administration:alone) betwsen 70 to 143% for

the primary PK parameters: maximum observed plasma concentration (Cpax),

area under the plasma concentration-time curve over dosing interval (AUC,),
5  and trough concéntration (Cu)- .

Twenty-four of the 26 enrolled subjects completed the st‘udy with no
serious adverse events (serious AEs) or discontinuations due to AEs. FTC, TFV,
and Compound 1 PXK were unaffected during co-adminjs_trati on, with all three
primary parameters meeting the protocol definition of equivulence and also the

10 stricter bioequivalence criteria (90% CI: 80 to 125%). FTC and TFV PK.
parameters ware- comparable to historical values.

There was no clinically relevant drug-drug interaction between FTC/TDF and

Compound 1/r upon their co-administration.

-15  Example 5 La(ék of Clinically Relevant Drug-Drug Interaction Between
the ilitonavir—Boosted HEV Integrase Inhibitor Compound 1/r and
Zidovudive (ZDV)

Zidovudine is a NRTT used in HIV patients. The potertial for drug
interaction between zidovudine and Compound 1/r was deterrained in a
20 randomized study. Whether the pharmacokinetics of zidovud:ne or Compound 1
are affected afte'r co-administration of zidovudine plus Compound 1/r compared
to administration alone was evaluated. Further, the safety of co-administration
of zidovudine plus Compound 1/r was 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 safé and well tolerated.
Compound 1 exhibited a half-life supporting once daily dosing that was
sustained through 48 hours post-dosing.
Stud;.y drugs (Compound 1/r 200/100 mg QD, ZDV 300 mg BID) were
30 administered with a meal (~400 kcal, 13 g fat).v The pharmacokinetic (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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(ng. hr/m) 135 (54.9) 1120 (61.4) 6550 (26.9) 16000 (43.9) Ctau
(ng/m) 0.718 (98.8) 11.6 (66.2) 53.8 (41.6) 78.5 06.7) Cnmx (ng/m)
19.5 (56.7) 130 (61.3) 807 (29.5) 2460 (50.5) Half-life (hr) 4.74
(34.3) 6.54 (32.6) 6.34 (18.4) 5.71 (15.9) - RTV exposures not
dose-proportional, very |ow exposures at 20 ng with BLQ
concentrations (<0.5 ng/m) by 16 hr in some subjects 10 Tin and MDZ
cl earance data suggest dose-dependent RTV first-pass H gher CV% at

doses <100 ng __Exanple 4 Co-administration_of Entricitabine/Tenobavir
Di sopr oxi t PK parameters were estimated using WinNonlin™ 5,0.1 (Pharsight Corporation,

Mountain View, CA, USA). Equivalence bounds for 90% confidence interval
(CI) were set at 70% to 143% (co-administration: alone) for geometric mean
ratio (GMR) of AUC,u, Ciax, @and Cizy (Compound 1 only). .

5 Demographics 28 subjects were enrolled, and 24 subjects completed the

study (12 males,.12 females; J:r;ean age: 31 yrs (range: 20 yrs to 42 yrs); mean
.weight: 70.2 kg (range: 50.9 kg to 101 kg); ethnicity: 20 Hispanic, 4 Caucasian).
Safety There were no grade 3/4 adverse events (AEs) or serious adverse
events. There w:cre four discontinuations: pregnancy (1), withdrawn consent (1),

10  vomiting (1; ZDV + (jompound 1/r arm), abdominal distension (1; ZDV arm).
Compound 1/r and ZDV administered alone and in combination were generally
well tolerated. 'fhe most frequent AEs across treatment arms were headache and
nausea. All of the AEs were mild to moderate and resolved on treatment.

. Pharmacokinetic Results ZDV, G-ZDV, and Compound 1 AUC;,

15  Cyax, Cuan (Comp;ound 1 only) 90% CI. were within predefined PK equivalence

bounds, with ZDV and G-ZDV PK being similar to historical values.
Food Effects

The present invention also provides methods for improving the .
pharmacokinetic properties of Compound 1 upon administration to a patient.

20  The present inve;:\tion also provides methods for improving the therapeutic
effectiveness of Compound 1 for the treatment or prophylaxis of diseases,
disorders, and conditions.

An exam;lﬁe 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 interactions:may result in reduced, delayed, or increased systemic drug
availability. For éxample see Welling, Clin. Pharmacokinet., 9: 404-434 (1984).
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Fumarate and Ritonavir-boosted Conpound 1 Once-daily

adm nistration of Conmpound 1 with |ow dose ritonavir results in net
inhibition of netabolismin addition to a marked enhancenent of
exposure 5 (10 to 16-fold). Additionally, once-daily
ritonavir-boosted Conpound 1 achi eves high trough concentrations
resulting in an inhibitory quotient (using protein-binding

adj usted' 1 C50) .3-fold greater conpared to unboosted dosing regi nens
of Conmpound 1, 'thereby offering a degree of forgiveness for late or
ni ssed -doses coupl elf Baf bﬁerbdlmv@ﬁut@i%mun@ 1meayi heerdnfinistepsst toguatients
As a novel agepfambMYHahatIhdieiled M8 rtlfb?ﬁ:’réhh& e &ﬁr%négk b CB%%?‘B&CI 1in such

short - termactlwtgGC favorabl e safety 'profile,

once-dai | y dosP#tsutse Héhen edmigistaerbwith foasy Componnih ¢ exlibis increased
ritonavir-boosteeyHapRRY ask dbsBkd: t&ggﬁndous potential for HYV
treatnment, includin R*'I ent ssg{ﬂhg%ﬁ%\b{l tiple class-experienced.
The fixed- dbse co %&rﬁmﬁlmﬂwenvmtl@nmm:d@/amcm@vf incokzsioptlexi | 15
fumarate (FTC/Q'{)QE,)H b o] Q RTI conbi nati on,
with superior safety ltﬁ?ﬁq ﬁmo of 0}{18%[’# ?n%gl%lﬁe eélﬁla?’%%%sm%nd

r ecomrended bya@ﬁmswl@tfamamepm ﬂlmp@utwhﬂﬁeﬁbctthre antubtioBCorerundae s
as a preferredypyelges(t)ide backbone for treatnent-naive and

treat ment - experi enced adult and adol escent H V patients. The present
study was per for medComppend 1 issleagibed sn Unged StaprstRatehi Abpleition Serial

| 1y el ) {

o adm ni o1t o TSRk S0 BiddNSIGBL 96, 00 Belonr Applicgin 1

removed pot ent¥utisetitrotindi005/02308 1) sardss Gt Sehten Rduem ApplikgioniSetial
d

regi men an a"l%ﬁﬁ& ﬁh?ﬁtzréseﬁm g#‘ﬂ@%b? rse%ar RUAsD cﬁgﬁl gu%ﬁ%?on

patients for thezp ose of eva g a
i nteraction. 005 §§326r)héhlpbta-@riterfan llfcorpoa'&tedlbjaBdfhyncreexheheménnrety

drug- drug | nt ae@gid e BELEER 161 LI SADLAPLLENALON. Tedlapproxily

fumarat e (FTC/T and the H V I ntegrase i avi
Conpound 1( CoRpdthree 4¢ac§1bwbrrnénmﬁnon@c?ataa@aupphgatmmubhcmnequmber

adm ni st ered R{Gld4A: 3(52)@ Owﬁfcﬁ(%%e Or%gi(ﬁq'.n J)r)ﬁ%ed?h?v rgf%%gZe gnaXs dér}jcllrety

foll owed by random zation to t ro ecel v
(50ny/ 100ny;  oritees tagq fpyma ks diwinspishebltby piﬁgexﬁmucmﬁngmamnmmsmay

fashi on, underypfieds éﬁﬁﬁﬁaétgheépgﬁgf);?A%g%ﬁgg‘P@@ &%LJTI?% : 2@%;(2{3?0 g?

draws were perforrre on days 7,
FTC, tenof ovi rused wresawdn@@#ﬁ@uhuaqemh@iwenﬁqu iage g, cnysinl fodarit e

i nterval s 200 Jor 0] ort 1@ 31:3QQEREA1 iferdBFOHR 2R Y Roatient.

co-adm ni stration: al one) between 70 to 143%for £he primary PK
paramet ers: naxi munvBie grinjsEatipn of Srteemeupd diioa patewanembodinennafer

the pl asna Combéxﬁtdnoﬂtetlh%nﬁﬁ 48 cOMRpiAS tﬂg ad RS Mabn 6{\},411%5 ), 5

and trough concentrad%ég "l’h'%)’ Twenty-'our of the 26 enro
subj ect s conplFBTPBARGIdy ‘Wﬁ?%“%‘éh%&spl@ém%%W!sgmbus

Nt T BCt eg DULL DG o G O SL 5t Gt T LT BRAAG eholk, B ©
par anet er 25 neétﬁtg’él f?‘?@ﬂb?g’t“&l%?aq?é‘quﬁ%m%méﬂ vé&mhpév @ﬁe@afam (-5t

the 10 stri ct efvohi OaGukylal @ﬁ&-@r&édﬁhgrghﬁlp@ 2 de for%thﬂleleﬁﬁyﬁeste'?T&da”d
TRV PK paraneter s \/\%re Cﬁ’tc arahl e hi stori cal  val ues, %ere

was no clini cFF3! PErSyWHER May, ecff"'ﬁ‘@"?dn'?ﬁé%&lﬂ8ﬁb4§§ﬁﬁééﬁdm$@0mﬁaand

Corpound 1/1  eyspectivebi. r Mped@tiatoatpbahd ﬁﬂfm%il?y EPsaRp k&mﬁm&ﬁﬁ'rﬁa}%e
et ween

Cinically Rel,evant u era ction

Ri t onavi r - BooSt l?lf‘g’ﬁ %?%ﬁ%@%mwﬁarm@b%wsmd acgREfing to the

Zi dovudi n&0 ( Zbidthod of the Hiveationl drHue, thé iriveMiTd albs 8shtérfiplaleY At i ent s,

The potenti al %m q%%lg ?; ractlcgﬂ, @fet WWeen zj dovudi ne apnd Conpound hr
was - det er - t | nEGRIHFEET5H © hsggn RiwigpHiss 2p peganic residue) so as to
phar macol ci neyiebsCafhpauabl,ud: ne or Conpound 1 are affected after
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30 administered with a neal (-- 400 kcal, 13 g fat). The

phar macoi ci netic (PK) sanpling was done over 12 (ZDV) or 24 hours
(Compound 1/C.. A 48 hour PK profile of Conmpound 1 was determ ned
after Day 27 dosing. ZDV, G ZDV and Conpound 1 plasma | evels were
determ ned using validated LC M5/ M5 assays. PK paraneters were
estimated usi ng WnNonhi nTM 5. 0.1 (Pharsight Corporation, Muntain
View, CA USA). Equival ence bounds for 90% confidence interval (d)
were set at 70%to 143% (co-adm ni stration: alone) for geonetric mean
ratio (GWR) of 4UC au> Crax, and Chi. (Conpound 1 only).

5Denogr aphi cs 28 subjects wer g. enr ol l ed, and 2% subj gcts conpl et ed
the study (12 males,. 12 fendles; nean age:- ange: 20 yrs to
42 yrs); mean. wei ght , : kg); ethnicity:
20 Hi spanic, 4 Caucasian):

adverse events (AEs) or ser

di sconti nuations: pregnancy ™., Wt ] (1), 10 vomting
(1; ZDY + Conpound 1(r arm), abdom aal di stensijon (1; ZDV arm
Conpound 1/r and ZDV adm ni stered allone agd i nJcorrbl pation were

generally well tolerated. The nost frequen Es aerBss treatnent arnms
wer e headache and nausea. All of the AEs werle mld to noderate and
resol ved on treatnent. Pharnacokinetic Results zZDV, G zZDV, and
Compound 1 AUCt ho, 15 C',a,,, Cm (Compound 1 only) 90% Cl. were

w t hin predefined RiCoagpsumaheonece bounds, with ZDV and 0-ZDV MC bei ng
simlar to historical values. Food Effects The prescrit invention

al so provides methods for inproving the phannacoki netici properties of

Conpound 1 upon adnjimi lafeseatmenﬁalﬁrﬁaau&mnplé’m@s tHRdRiEseRion dPRENt | ON

al so provi t hods .f erapeuti c effectiveness of
Corrpognd 1 org’ﬁaﬁﬂa e?‘gﬁaﬁmng%gb\i %bﬁ&? %”’%Ifo cﬁt%réé%‘ég,e i sor ders,
and condi t i onspharmaceuticaly a&Xé}jﬂiﬁle sdlf oBCEhP QAT mély BObB@Ined B¥ reacting
cOndition incl des %E#W{}’g not limted to, §a;]_‘r trQvirus.in QtlQn or
a disease, dis ?IBB‘?“ TP PPIgANIg Actlaugh & octHene apid. spifpts peids

! m;] .egj[i on.h Connmmﬁlsbrih a:c&my hﬂmﬁ@ﬁcadm aidsthe likel atnlcbrgaxﬁca&dr;% @%chldé oxahc%.
inhibit the acti of a, rovi inte . Ip an.e iment o
the inventi on,acf% e Wfl’r‘ﬂémlaé“ anc actd, Tags aqhie 271 BBHF Aeidh seeeiifpcad
have not [jJOEVimn&iqadixheﬂethinﬁmﬂ:ﬁﬂﬁbrbﬁbeﬁ\t&bxﬂﬁél&céﬂleaﬁﬁja&ﬁ&rbﬁfacﬁd?Od on -

Var i bl e of § ecRe By R R R s P R bGP shgas
agent Drug- f codiumbpdracitie,qreassimyhydestilié, calivie dyd@dide hahgyeeihm OF
Phar macoki net 5egdih iR Bisoddt adPlhe SRR, CediE gt o o
that Conpound “rethplpmixe, drimyinrsme;méﬂiydnrmae|tﬁam18ndmnﬁxen&hj?d@ﬂediﬁiﬁine,

at 1 ont s, Vinert S AREUE, Sl EE A e SRR othopes 4 o Lo
bi oavai | abi | i tog aaraldnmbgml gmthns lymnqz;argmmbsalaxﬁm:cand therigdey Thelpeesent
nventi on_ P O\ deiof olTBEAOM Alssds 1AL EARIAGHNE PLOBYBLLARMY e 80Chng

absorption of
patient a thersapatesi %Iahhyhm*@@,tdf\i?émmmmdﬂ mfdﬁeﬂnpaund 1 with food.

Compound 1 is descrifgdsleNad e a8red] a‘&&ﬁuﬁs@érﬁ{g X A%Hp%ﬁﬁ& P&l ke

20  administration of any form of Compound 1 that provides Compound 1 in vive.
As used herein, the term "bicavailability” 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 ;:d.). 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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10 Nunber 10/492,833, filed Novenber 20, 2003 (U.S. Patent
Application Publication No. 2005/0239819), and in United States

Pat ent Application Serial Nunber 11/133,463, filed May 20, 2005 (U. S.
Pat ent Application Publication No. 2005/0288326), which are herein
incorporated by reference in their entirety. Conpound 1 exists in at
| east three different crystal fornms. Crystal fornms I, Il, 15 and |11
are described in International Patent Application Publication Nunber

WO 05/ 113508, which .is also herein incorporated by reference inits
entirety. Thes&8t Aiehict Fdmovgddo dhetitenfartiomisige abyorard e tssystpmic

scanni ng cal or ¢igkRil8ion( ﬁﬁ@efc&@ GheStery- aﬁﬂ?ﬁkﬁn Aiofehd RFhOPREGIce 6XRD) . Any

one of the cryét al forms my be used in pr esent |nvent| on. In an
enbodi ment of ~ tAEPPHRFEhe! it Of gationy fqrg;cwaptc, mthe plopglytreagy ordn i xed

crystal thereoﬁnmmsoo@wmﬁkﬁh@éwetwrataeﬁiph@g&- Wil e the
adm ni stration of rrpound 1is a particular enbodi nent of -the

i nvention, X he i nvefif Pesd heredn thotermrpiidiead't ore Tediireferstorthe Fenditidn of
ot her cormoundmxtg@(m t&mmﬁ@m@%ﬂew&v&n%&t abod PHRTS, rﬁJr 1&apound

1. Such prodrugs, Tor exa I ncl npounds t hat™ have

protecting gr o%ﬂs%lmsgatm%f%wowm o ab@%ﬁﬂ lioqrﬁ aft¢rahd efdopimis wtombf
Compound 1 in thapbaii.eh aforhdlehfidkichdnt® tﬂﬁ)o iy f)fed’%t&%v EC

aci d-protecting roups i ncl ude, for exanple esters and benzyl

esters, which itiow o dhmradsrimistatan %Qmmmﬁa%@wmdhm@mdmws&@n

respecti velgy. MILEPUSHD prﬁ;r@&ﬁ%%lﬁ%uﬁﬁ%h’?ﬂ'f@éﬁ’tooc{bgm ﬁo&?%q‘ltﬁe t hat
may be dissociated in vivo to yield Conpound 1 may adm ni stered

according to ti@SwOPteR Mdaodf ‘FPPFE’ 3sipethhersin, rafprgdo b?ﬂtélqiltﬂﬁmﬁltﬂobﬁ fedds o
contenpl ates tiw RdalRbehi 84 mnﬁmile@%g@%%& héﬁ(e’ar& bleﬁba% d?étgﬁLaftﬂ es
Conpou

an organl c residue) so as to yi el

present i nvent§@RP ‘HP‘%WF“‘C’&H?‘&?& e é'%rrgdt Ka Sélhﬁifm‘%‘tqﬂawfﬁﬁle@? wik gnd fat

phar maceut i cal Jo&ﬁten@&f‘a@ﬁﬁ@ﬁﬁt@ap?@kz%&ﬁh@@ aﬁ@us%rﬂedﬁﬁtheeef@rﬂmet‘o%d may
phar maceuti cal & accept abl e sal t of -Conpound e obtal ned

reacting Gonpdiffdmealyfuch.as Qﬁfa‘f‘ﬁéﬁs Bﬁﬁbwfd’éwfs éélﬁl’f?é?@alhy d'@?fblhﬁbbtb taken
acid, sul furl Cbaﬁ;ﬁbéhauﬁﬁp&ﬁhﬁfstrﬁnéiﬁ!fﬂ- examteot)&t&%ﬁo@@ By if8dutdts |1 ke;

an organi c aci uch_as oxalic acid, nalonic aci d, C|tr|c acl
fumaric acid, IPRSFTRIRChHbe palfant Alprmatieglycha pations may vebmiarily porsume
acid, aceric agkehodirifl uor oacetl c acid, gluconic acid, ascorbic

aci d, nethyl sul fon aci d,  _benz suI fonl c acid, and the | ike; an

i nor gani c. base suc %&lldﬁi% pdsminiptered s e gikihedey svittoleodc Ahe i um

hydr oxi de,zorrag’ae@ mm@mda@med&enmwdﬁyﬂg% iod@Belvdel Grdnh Kour 12N
organic base ch _as rre%%l amn di et hyl am ne, triethylam ne

tri et hanol ani “BF sﬁéﬁmi%f??mg?wmt%]}?‘ifﬁé?ﬁﬁﬁm ne,

guani di ne, choidmimstréxldiﬁdfmmﬂimunamdmﬂr&a{ﬂpk@th@foodﬂza@'ﬂe@ﬂceﬁ%ﬂnﬁBfeh
i nyentjon

as |lysine, arginine and.t he esent

al s0 enconpas<He® PHipAS ?farﬁgﬂ\rll‘glt}?c’é]ﬁa@ﬂu‘b‘tg Wéﬂ"ﬁ?s M&Pmlﬁ'g%rabaﬁéés and
sol vates, suc tmmtebya]:bat BsmimitesCorghouns! n-ﬂinutaﬂﬂncbﬂ'te thd dEninikhetiaf 6r e,

as used hetei "adm i und. 1 s.to the, 2

adni ni str 2? i onrbo Oé’ﬁg/ﬂf % 16‘?59&%%’8%5‘3&%'%?%?‘1}3}% Emwﬁtﬂ%ﬂgabfutﬁ
Vi vo. Asinuse,chboer Hi mnjnutdsgationt b5 nbmﬁtas{abbﬁttﬂol thinyites f#kef45 t 0 the
rate and- exte i ct n en s rel eas from a
drug product %‘3 %e’\ég%ﬁg‘gl fété\}gi :?Dect’b‘ g%gth g‘ﬁed%qufi Sloltouﬁt“cfﬂ?%? sdoury e
Code of Feder aboReyjadvas aﬂmsthe él'dnt:hstraﬁon E’Elﬂbmﬁatﬁhdll (Iﬁ@ﬂihﬁdm)bodﬁﬁént
oral dosage bu Vadel r el at s e, 25, proces

whi ch the acti %ﬂlﬁ%‘?‘}l gen té C%LE‘ %drE')llr%f'f% éoxle%'?ﬂd 1
e.g., a tabl etduriagthemevied bewveehﬁom a@wt haat pmr to éheronsighsiiefFobdited
t he systemc herefore. the.t "absor pt.i on ers to
t he presence %?6‘%?&%%%1?& P f%mgtii?%o&oo‘ic T SHamp &%'S‘ELBWHI - may be o
bl oodst r eam o@dmmstmmnngymére nnmmﬂnotatsofabb’utclehdu:pﬁbonaw mﬁﬂm@eabcﬁﬁso

. minutes, about 15 minutes, about 10 minutes, or about 5 minutes prir 1 to the
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15 be a nmeal, such is breakfast, |lunch, or dinner. Additionally, food
may be taken by nechanical adm nistration, for exanple,

i ntravenously, by invo untary consunption by the patient.
Alternatively, the patient may voluntarily consune the food. Conpound
1 may be administered any time of the day with food. The 20 food may
typically be taken at any tine during the period between from about 1
hour prior to the adm nistration of Conpound 1 to about 2 hours after

the- adm nistration of 1. For exanple, the food may_ be taken
within the tifeTSERPER %ngoﬁ{mliﬂﬁ&ﬂmp%dtm% berpdraingsicredyibin the

mnutes, al ouimdperiddbit fut @hﬁﬁutesl%cmt ﬂu&xﬁﬁutewabawmﬁmfesnéﬁoﬁﬁso
prior to the adm ni stratlbn of 25 npound_1. Siml arlt% t he food may

be taken wi t hiBIHS> $howk4p BHnes. 6?’0‘%556’&9!“ @bwmh%%hour& Qut §-prpours,

ninutes, aboutapbt M75UHAS, orHdel 2 ﬁ&nﬂhﬂ?&tﬁm@l&%ﬁoﬁlémoa%ed%oﬂépout
1 hour, about 1.25 hours, about 1.5 hdurs, about 1.75 hours, or about

2 hours af t5er qfeodimantntdhe @FP‘@W“O@OI@WWQ be pAmigigeted immediately
embodi nent, " wige ftf;dao(@ g W‘thn{ ﬁﬂ)ut 1 8RS aht& Hhb& %ddbt)htof‘h&{r ah@ﬁood

adm ni stratl on of npound during the period between from about
1 hour prior tigedlle C@m@@uﬁ%ihsﬂmleﬁter@oﬁ substemislly the yeowertimans with thee
consunpti on ofgfg@od. For exanple, Conpound 1 may be adm nistered -
wi thin the tine period of- about 1 hour, about 45 minutt s, about 30
M nutes, about 15 mhueddieraimdha temps Hyitaaus §0odS or Afssted” Bieritathees pri

T to the10C0oNSERloh R nsf hadvAkakedl 8bd Hithin m@?ﬁpﬁ’é}f&d%f%&gq%uisﬁor

admnlstered within the tine period of about 5 nut es

m nutes, aboutt® % siminisEgtionpttempYdiligrbaut Zheus afie the sdmisistratiooof
1 hour, about dempofi@u,s, about 1.5 hours, about 1.75 hours', or
about 2 hours after _the consurrptl on of food I n anot her 5 enbodi nent
of the invention, CoWgBeiRad of thayrvsatiayprmpdses pdministaming atherapeuficaly

food (e.g. w Telffcﬂtl@é)ﬂﬁéurﬂt o@'@@lﬁéﬁu@& 1.efn hoeske dﬂ&dfn‘ﬁu@t@ﬁh’% 2 gm?f@ur af ter

f ood. Ideally, Corrpound 1l is adm nistered _at substantia he sane

time as wi Ioh” (Grmpiwd. 1 with faadga paitablefose ﬁéaﬂ@r%umwlﬁ'w@@ﬁmreowunépf

"fasted" refercdmpduda 110 a@ABHHA8 &f a ft%zien‘a@m Babéta)é@maﬁ;&%m\étewm
the tinme period of aboﬁéﬂﬂl hour pri_or he adm ni strat-i on of

Conpound 1 t o BHKALOSE Zegpt & (than suhpdiment of theAnvention msviiskle 1.
The nethod of dobeelsldwﬁfmmﬂgwmm saﬁ) :ﬁgﬁbﬁaa@t 9hiaRGther dsddneMidred | Y
ef fective anoynt of {()Ztgn'g %g%r% Ln case of_ adm.nistering a singl e
15 Conpound 1 1gysee uifable flgss "’é’OH'b@Q 198 12291 A 3PP BEinehfigyy Ina
gf f gct i vezan‘lehﬁth@ferdeﬁﬁle AGf ﬂaefﬁenﬁdmdﬁﬁﬁzoogﬁtdoﬁé’hsta@o@t mtrbﬁﬂér
e between approxi e ut
enmbodi ment of the Hﬁéﬁsﬂl‘%’afl eg&e‘g’(ﬁ?ﬁ‘&'@o d%fézqr;gpcg’ﬂéﬁtm%’b@?%mﬁﬁtea%ut
5600 ny pgr day two, r’thmpfdngbrﬁ\enhﬁctlrmé sali-dbdee aﬁﬂﬁﬁﬁ&ieﬁ@]g a'!rzﬁﬁly%t" tabl e
ose I s about 600 t.0. a In_a 20, further
enbodi et _of “PREPPRIRERGR biovehry i S5omipu St dombe e inday
| f desired, t Iaecc&ﬂix@etmﬂethdm\ieymﬁhmetheﬂ (C‘ﬁﬂmuﬂd thay'By afiftinistered with
adm ni st ered N f our. nor e, su
adni ni st e?gd g%%éaa\ﬁg ul%l fe o4 8%‘?? lgérf’?ﬁvg XIé’F“S‘e PH By E‘b?ﬂ e’Pﬁ%d“Ei‘ﬁﬁ}t
optionally, imwofthw mw:msaag@ompomml knpdabdaecdndieh fotlbntder twiseptir dip.
nmet hod, Conpound 1 ni ster,ed t ti pLe tines
per day or, alterna |vse$%e%§nm(t:he per osf‘%cg?ﬁmeﬁ%tgﬁﬁﬁgfﬁo %k
i nvention, Conﬁmmpmni liadnanﬁaiemdstbdreqﬂnmﬁ Wheamit dosage: form mayde, ﬁ;er

day. Asused i osage f.orm refers t.o e rm
of Conpound 1Q§ nis QI?S%F;@; %ﬁgétliggﬁt oéiuﬂ%ltt‘)f elﬁvcé}“f’ "H%

be, for ef@npHesaga fprnt ks a tehles Ulnen eprbotimidre tof tHennmtenbﬂzd unie Absagh fdirhf

invention; th a
the | nvent i oncopaees sB0ut REA8% plEbdn e Boflnound' 10 RISREERR
2000 ngy of Colﬂmumh@n, the uait dosdpe denme campfises abowtrfdang bo2Q0 mpef uni t

Compound 1 and is in the form of a tablet. In another embodiment of the
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The concentration of Conpound 1 in the bl oodstream may be neasured as
the plasma concentration (ng/nmL). Phannacokinetic paraneters for
determ ning the plasma concentration include, but are not limted to,
t he maxi num observed plasnma concentrati onarea under the plasma 10
concentration tinme curve (A UC) fromtinme zero up to the |ast
quantifiable tine point (AUCO4), AUC fromtime zero to infinity
(AUCo.inf), time of maxi mum observed pl asma concentration after

adm ni stration ?(Itff a nd h If-Ilfe of Conmpgund 1 in plasm
(tia). Adnini sEYEIes nthS BHI?LCWPWSF geRpties g & 159 T-Fgléf eased 15

bi oavai |l abi |i tgorﬁf,oﬁgmriglﬂma%ﬁybg@ﬁgg@l by an increase in Cm
and/ or AUCo_ int of Conpound 1 as conpared to the values if Conpound

1 was adni ni st er ed Hivehdnther ggipodiment of thadpyentior.the Pety i Commesndd isl
with food accoidlidigtiag gsbe Wk @eredbly N8e hiai BFUB&EEBMCIQ'@&'I che@ase
absor ption of Corrpound 1. Absoérhg?l on% 2% Cgrrpoun ma;/ be érr%'egtlﬁred
by the concent¥4-i on attained in the bl oodstream over tinme after

adm ni stration of @{%H%trjatmﬁﬁf CBE&»@@&?] hﬂh@@&%’ﬁ@&éaﬂf‘ % e easured
adm ni stration of Conpound 1 with f may al so be eviden dmb

i ncrease’ i n Crssthaplasmg Cwlmﬂy@d@p(ﬁwaﬁoh@%@nﬁm@rﬁbrt he

val ues if Conpuighisn ﬂgmﬂﬁl&@ﬂﬁ@omﬁcmatbm?&m%ﬁi{#&tﬁ fagen
invention also providés a nethod for the treatnment or prophylaxis of
di seases, di sARHER&™ eherved plsmasAgcenptieandimlcaret uadatitoapisana

di sor der, 107 CRR6knkQSn BEls Athgytﬁarﬁ tftzekd 8 1Plhe 124 ?ﬂéaéﬁlﬁ%ﬂﬁ\ﬂn{éjs

infection, or a disease, disor or condition associ a

retrovirus i nff@é‘%tl(éhICORQerfPﬁls“e@e &¢re RNty (ASKS.iah timegrad mpafrovm| | y
classified i ntypsdrbed Bi8ahpBSHRhI-AY d&r aﬁl’ﬁﬁ@s‘h‘iﬁﬁﬂ{ﬂmgxﬁl%d half-life of

del taretrovirus, ep5| l.onretrovirus, gammaretrovirus, lentivirus, and
spumavi r us f arffFamRInd Bdnppsee (BR)-r et r ovi ruses i ncl ude but are not
limted to, human lmm&@%ﬁb&bﬁﬁéﬁﬁgdﬁddlﬁﬁdi%@d reRUFBA uIAré'agP&wt ropic

virus (HTLY), .rous_sarcona viru e avi an | eukosi s

virus. | nlgendicavailghliyof Compouggd (ltaﬁe‘f&dewéWraagmge@ﬁ@ne Coad@dfos AUGe
proteins of theoMBbMpsund I skconiREed BHRPISREEC Pl | Q20 hdlERRere

whi ch codes for the core and structural proteins of the virus; po
(pol yner ase) g‘é‘ﬁ@ tfeflch .codes for the enzynes of the virus,

i ncluding reverse tﬂcﬁﬁiﬁﬁ&hﬁé@§ﬁcoﬂﬁ@&m@1ﬂl FUh dcRbREK ARhe éleﬁaeé of ¢
(envel ope) gene, which codes for the retrovirus surface proteins.

Retroviruses ARYREAR TGy 2hg Pooais@bspRER ofledmropnd lo| AbsOrPHPrPiconpl ex

of RNA andot heqa@loupd Qi 15 m3EERE i thE boldehibatfon At AR the IS dshSn) -
The reverse transcri pjase then ;)roduces doubl e stranded DNA fromthe

viral RNA Th&VEUBF et adgHpsRatiquos CompayaH de 0 eHFashia abserptior by f

t he Ihost cel 1 adméhisthitieg o Ooehpblnd fmtxﬂ&tﬁmedbﬁstalseqlddvmeéﬂab éﬁ:.cinbﬁasdc
viral integrase VII‘ ro e inte fe orme
when the int eé?gf‘@‘@ngji%@l% 08188%4?%%9% ‘ﬁ‘lﬁl\ftgeg%{%%%cﬁd’é’?"%‘ell
pol ynerase and Watsmdpfmtiefads;vﬂti&ﬂﬁﬁﬁcaﬂ:y for virus formation are

produced the action of the viru prot ase. The_vi particle
under goes uddi ng tarlhlapf%e‘?té?‘é 88 sPc?r'r?‘f‘ %‘i’r ‘ge‘?rlt{‘?ﬂ'e‘ B nature

virus. 15 Onercq:hblamsnfralise@efes,tmmrdm,eamﬂlcoﬁdlﬁbm|AeexmﬂebhedlsE@e

i nhi biting act etro inte aselna at.ien

conpri sing ad ésﬁf&s erf f'ﬂndl{‘%n fl}?!ud’e%'tsque}f’tmg pped é?}&f?&ﬂ‘ﬁf'ﬁ}"@fﬁl’%f’me
anount of Congdizamsd, msmrdeﬂ;mf cmnﬂ.ludlrasaoqﬁaed mhlaaétr@sfibndhfeaﬁdsﬁ of the
invention, th Vi ru used |nh| ting" refers
to the decreagzecﬁgrr%é’s'sEsu‘aa'flﬁl)‘)?]L W%sta%? egen(? lﬂsﬁ\ﬂe gié%m ated 20

with a prd®ei alphemayvieys, betareanylrost, HeltareWﬂﬁ;‘&j:sﬂonretrova&;Wt her

embodi ment of _fhe I nvent | tovides a nmethad for the t

prophyl axi s of "5 FE tﬁog{/rilsr’g%mf atnﬁgﬁwgﬁvr}ﬁfs RS Frrmp é’%gﬁfﬂvﬂseﬁ he

patient at hemqbeiqt hutakd yotdinfieet toymuaamminmbureiie fidapeuriths (HIVY, hufiea d-
lymphotropic virus (HTLV), rous sarcoma virus (RSV), and the avian levkosis
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manner. While it is possible for Conpound 1 to be admi nistered as a
raw conpound, it is preferably adm nistered as a pharnaceuti cal
conposition. A "pharnmaceutical conposition conprising Conpound 1"
refers to a pharmaceutical conposition conprising Conpound 1, or a
pharmaceutically 30 acceptable salt thereof, with one or nore
pharmaceutically acceptable carriers or excipients and optionally
other therapeutic agents and/or conponents. The salt, carrier, or
exci pi ent nust be ﬁccggﬁ ble in the, sense of being

atible .
the bt her | ngr8as 115t hoeb e U s SOt A daan e prtbis bt

Exanpl es of  cie s viis:egsd @rél-spebBic £Fiabn)adne, Wi edded forithe barde
cornstarch, | actose, gnesj um steafate, talc, m crocr st.al I(gp\g%the

cel | ul ose, st e UK Projeips g6 V”&So%ﬂ;&mlmﬁ‘@se EeBastuck 6o
phosphat e, SOdériiEin%& af &8 vﬁhh’QﬂélaHiﬁg xé%gsreqz%mrm%b roteasd, B @irt e!,
| ow substi tut ed dr oxy rog cel | ul ose) hydr oxypr opy! et

cel | ul ose ?‘85?@3@5 el codes ﬁoﬂﬂ’éﬁﬁ%ﬁ)s "chPrg'E?éﬂsum

llauryl sul f at e Retmvm@emﬁfzﬂﬁpﬁ‘i& inGae LIPQH By RNSsIABY Bfiplex of
prepared by an ¥ SU|tabIe met hod, such as those nethods well known i-n

the art of ph d the polgaradistss amepg REWS thinasning the hosteelle SheireNesss n

Gennaro et al .4 ta&ttﬁaxﬁm&b@ersr&ﬁﬁnétshﬁ@dedmﬁlf&ﬂﬁﬁ&%ﬂa&k@q&dl‘h@- Mack
Publ i shi ng Co 199 &s}gem ally Part 8. Pharmaceutical Preparati ons

and their NAnistimgaded e thgavelpes ofsthe fogicel) apd itgggated

into ass C’CI'Oat i be tﬁ@ 'EB&%@Q géndthd By HRS/iGR[MidgRhseOTA RACERHAME fRRfihe

optional Iy one or nore accessory ingredients. Such accessgé%/
i ngredi ents iinteetaied Phgsis @Wﬁfgﬁm%ﬁh&@tﬁﬁaﬁeﬁéfﬂa}PNAsﬁ&ﬁn edfiptp| er s,

bi nders, dil uegkia éﬁﬂie%@t @ﬂrp%ﬂ'ﬁﬁerajsé%fd' tE@Bio‘iem@ﬂEc%sﬁﬂF for virh@voring

agents, and wetting agents he pharinaceutical _conpositigns
may provide cofermafienege Peidyed By ﬁ&@éﬂ%?f he ¥yt polPare| Bas gy pagtigle

Conpound 1 ovegndrdeRs badhind aﬁd ﬂgeelezyea foaihe Absadii t6 k‘cﬁﬂi 1 ﬁiaﬁ@é emlspr
sust ai ned rel ease of Conpound may_mai ntain Conpound 1 in

bl codst redm O the Patsrd ?416#6%011%@%’@%?8&@6?ameﬁmdtﬁ%whwm
conventional 2Quikay BB MttdAtes intedthd iHRGRHb CRIm SRR hARSinkns thade,

but are not limted to, coated tablets, pe liets, and ca suI es and
di sper si ons ofpaéﬁﬁtp%ﬁ’ﬁﬁpiutiqﬁfnﬁeﬁﬁéﬁi‘ﬁ’rﬂ“f%’&f Ofgomﬂ‘%‘{ﬂdu}o ifppd. Ina

physi ol ogic fl wem@eﬁtmtﬁeﬁhemnome&mwmmwt A@u@&lméiﬂd
fol |l ows degradat.i.on. of ar paceuti cal sition due, t
mechani cal , chéﬂ]i“g%ng erél’ig Rt C\?Fsﬂ)‘o n@%ﬁ*ﬂ%ﬁbﬂ%‘? ?‘fﬁ’é’étﬁtaﬁs(?ﬁ’rated
c_olrrlposi ti qm}l Ofwitﬂetptd't&iapéﬂ@ﬂ]eﬂ&yax@eath&%n@&ﬁﬁﬂﬂ e, tl n the form oI af
ill, capsule, or ach con a predeterm unt o
I[)Corrpoundlol and: pr tgf)’?“ew&?‘é‘ff"ffgﬁ‘ IOBE’I%VgTSIaoWﬂ’Qg ?';}B?he form
?f a. pownge (r]I ortregmt ?{htkﬁ@).‘oph&hm dfh&efrﬁﬁfﬁsdﬁfeatlmq[ﬁpﬁﬁmg)ﬁdlﬁmﬁm‘ﬁgit@n
n an enbodi ment o inve n ica 0Si n
inthe form oftﬂﬁp%ﬁ{tﬁ@i‘e&pe B’i%ff ‘“C%H‘B‘b‘gﬁgﬁ% ‘il‘rié”nﬁ'bf‘f‘ﬁahg‘h
of the tablet pﬁmduﬂmmdndﬂmmehﬁdentnn;mermm%ESHMrel n. For oral
adm ni straf on, f|n owder contain diluti
5 Ei re
di sper si n? and or P 1:1 \‘?g g‘é‘é‘ﬂ?% gﬁ% ng ?@H?%P
exanple, in waamferofw}nle itis pysdilple foﬁmp@ﬁdéstodre aﬁaﬁﬂneﬁessdlas attvw dry
state, or in a_nonagueous. sol utio u i.on_wh i n_suspendi,ng
agents may be G nge,d?xs rmf?ﬁlgkya """'qteﬁﬁ@?el?ﬁhaﬁma‘%?élﬁgﬁ RN ro}lcgnts
may be i ncl udetpharteeepticut nmmmmma«tommqmcampwndaw mfesmtq acl ude
addi ti onal %n%géeﬁuéz'#%om?gslg\’\ﬁ Sibddine Cé I0 9 %utlcall
preservatlvesniz[}l P eesr vatt vesc? é'uspg1 I ng aggnts
t gl ckeni ![ n@Ogg eam:csgtaldn ddlbﬁlemmﬁlvlsn;li WE@: mgerﬂxsmlaceuncally\Aheaptable carriers or
adm ni stered i [ | ens
formul ati on ma{%, Ip?%rt\{ anf%p On %%Q%L ar ge&%ra%gmg wgf omp(a)? % t'lk]'I% salt,
conponent s i n dakmer] owcmxgmmmt bma@apisbbpeﬂ@l sense ofdieingecosapiatiblel vaith the

other ingredients and not deleterious to the recipient thereof. Examples of
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10 preservatives (e.g., antimcrobial preservatives), buffering
agents, solvents, and m xtures thereof. A conponent of the

formul ati on may serve nore than one function. For exanple, a suitable
buffering agent also may act as a flavoring agent as well as a

sweet ener. Suitable sweeteners include, for exanple, saccharin
sodi.um sucrose, and 15 mannitol. A mxture of two or nore sweeteners
may be used. The sweetener or m xtures thereof are-typically present
in an anmount of f.rom abqout 0..001% to. about .70%.by wei ght. of the
Lotal composi ¢1%HeS & Ppbiend Atraeh BB P ES et Ebentons | he
phar maceut i cal magwgsiien btemate] falgridbagsailineeellvlofd, avatc addidoognandy
flavor, or other suit abl bfLa%?r. to n‘nli\e the.gﬂfg{ar ce]utical

conposi ti on 20°8SROVIHonefibasic calqiumphosphate, soditm siarch gl¥colang agent or
m xt ures t her eifdrexyprépsdicelallbse (PES I@M bubsiinasd RylRotipréfyl 881Abse, 0001%

to about 5% b ight of the total conposjtion. Suitapl
preservat i '\?Oe s yli‘)\[ﬁg‘? é?PyIl’BFth@&%ﬁﬁﬁ’é? E%WW%%%%“‘%‘%?F&“&P&F 2B, and

sodi um benzoat@dimq;b@ﬂrmﬁhfeponi yum chl oride. A mxture of 25 two or
nore preservatives mag/ be used. The preservatjve or m xtures thereof
are typically presefte Phraaceytieal spmppsitigei manbopisparee Y 4B suitabls by

wei ght of the hethadl, SRRk QBthoSERRhEWR U fre it d pRAIBICS, fol GkatkiSle,
for exanple, citric acid, sodiumcitrate, phosphoric¢ acid, potassium

phosphat e, and™¢kpfissrchas those descrbedindraimpra el gk, Bomingionly Bhgmaseysioal
nor e buf f gl NgSAERBE &1 SMRYd.PRlatis Bablishig dnif 190h,Rgp tpa@f ;M Xt ures

t hereof are typical I%‘g{ereSent in an_ampunt of about 0.001% to_about
4% by wei ght dfharpaceuieal Prepsngitons pndthelr Mppufaging. Syrkymxgthods mehyde the
l'iquid sol uti oflerP6f BriHERe BtORsdoM] A mpRM AR IR ca¥k BE Ealipient and
gl ycerin, 'pro% _engl&p,gl col, and water. A.m xtgr of two or nore

soi vents may BEPTGERYY ongF BefeREtASSYY B rdienis- Vgﬁ%ﬁ?ﬁsglyt‘?ﬁeélémsy
present in an.jasmuaihosé caemtionhVed the aR0Rh 30%1RYs, BRIdERAL didlentde t ot al
conpositi 03. 5The Erhar eutical conposition may be_ co-adm ni stered
with adj u/ant SHSEg %"ﬁﬁa"@?mﬁ&ﬁ}%?ﬂt Pring peentss aud wpiting agents.

pol yoxyet hyl ene ol eyie sHadRkcetichl Bb@KaE8638 mpPpreiddbris 1A Bt BRYsde
adm ni stered with or élg%or pgggt@ed into.the pharmaceutical Conposition

to artificial 9 SPHAPEATRAAET e heasins Vet 2 g oftteat-i Fag comoded,
Enzymat i cE iOI n_mufwtr?em,nﬁmmﬁ faeaida'mbﬁl&aaﬁxt&m ﬂ»ia@"i‘nﬁﬁtaﬂa&;r%mpoundl int
I ncorporate | e al ceutl c onposi .1 on, . .lnhe presen
i nvention als ?)glcﬁ’\‘}’aﬂ%eg%o ?P?Wbﬁréﬁﬁg)e( P?nﬁfﬁ%ﬁﬁ@%ﬂ‘ﬂb‘ﬁmmﬁmﬂ
conposi ti @ cdbiptlagony Fharmaettcal coapositi@iiandass bl HahbylimnieeR, abl e

salt ' thereof, harmaceutically acceptabl e rrier, (Ji
prescribing i rfPS%ﬁ'ngﬁﬁ ,Pejilﬁﬁ’ th'él ﬁa?sﬁc%ﬁffgﬁsﬁeé 19”%??28?F%%‘Bdi ltfi“ri%)

i nf ormati on magedinm\vthatds fiselsbieiibiphgsiolodin fluidsardrothe GelBdserofidng t 0

t he nethods of; the i.nvention d/ or, as .ot herw se di scussed herejin; In
an enbodi ment "BYPHES RIRAERbRTORR degPaRian TP BT HaEH SRPRE e
oral Iy adm ni sherne ngcliorigduhemicaljior bndyandic actvityrpr ove t he

bi oavai l agil ity an bhsarptio f Conpound..1..Conpound be .
ot v ded €5 & bati el TshRicelhca? o BORGUTSr e inySaPTh st Opr LR
i nf or mati on t hib¢ faamhofsgsill depsyietar eatiets enchreahtinimgnbeisteninéd ampoumcbl
with food and Ry RlL.ad n. 1 hat ing sao-wWll i.ncr.ease.the

bi oavailability o?oqxé%ﬁp%@r%gffab cr?ﬁtoegﬁlar Sﬁﬁ];/s‘g ok lﬁ%viib&%(?fflo a
patient in a gowdar oegrangssor ak thel favrt &Ff sodwtdomi drisngpensibor fragn on t hat
advi ses the pati ] adm nistration_ of: Co nd.l. w f 00
results in an%%b%?é%%ﬂg%?‘ﬁﬁeg geggﬁ?ﬁ%%p%%e%%%oﬁ Frgc)f%#fonéss%n\r,%% ?%rg{ 3
by an i ncBeasdablet cobrising Cemppind draad dncenpaetisaf tef tallletwidined ahd as
conpared to t 24T R r@% 1 f the conpound under fasted

condi tions. 21%5 @q‘ﬂ{g e %(P:etsgﬁeu?'ood on the pharnmacokinetic
properties of Conpdipngral admihisiptinntfire gdveleapegramlelf hiec tintanddlatiog,

dispersing, and or surface active agents and may be present, for example, in
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Exanpl e 6 Uni t sl osage forns of Conpound 1 in 50 ng and 200 ngy
tabl ets were prepared for clinical studies of Conpound 1, Conpound 1

exists in Forml, Formll, and FormIlll. FormIlIll was used in the
final formulations but FormIll 5 or a m xed cr_ystal of Form_II and
Form 11l was al so used during fornul ation studi es. Preparation of 200

ng tablets of Conapound 1. The final conposition of the 200 ng tabl et
IS shown in Tabl e |. 10Table 1. Conponent Function Anmount Per Tabl et

E?gﬁ'? ugﬁ h)l/ dr ous s | tc?ls‘ltc?[:hgj?c]12 %%S@ag% nghr%s g&%gguﬁ%ﬁg‘leogrh?%%zﬁﬂ“f: e
Surfactant 10. s©1u‘tm>g aDsuseosionl eiereihsparidigy apehtsahayObetigcluded, or in tablets
Hydr oxypr opyl I\Qﬁergxlb(fnc{elrsualm%sl%br%cga]ﬁ S rg %cﬁl)ded BJIHe gharmaceutxcal
composition may also include additional components such as sweeteners,
3  flavoring agents, preservatives {(e.g., antimicrobial preservauves), suspending
agents, thlckemng agents, and/or emulsifying agents.

‘When administered in the form of a liquid solution or suspension, the
formulation may, contain Compound 1 and purified water, Optional components
in the liquid solution or suspension include suitable sweeteners, flavoring agents,

10 preservatives (e.g., antimicrobial preservatives), buffering agents, solvents, and
mixtures thereof. A comiaonent of the formulation may serve more than one
function. For exa;mple, a suitable buffering agent also may act as a flavoring
agent as well as a sweetener.

Suitable $weeteners inchide, for example, saccharin sodium, sucrose, and

15  mannitol. A mixture of two or more sweeteners may be used. The sweet.ener or
mixtures thereof are typically present in an amount of from about 0.001% to | -

' about 70% by weight of the ;cotal composition. Suitable flavoring agents may be
present in the pharmaceutical composition to provide a cherry flavor, cotion
candy flavor, or other suitable flavor to make the pharmaceutical composition

20  easier for a patient to ingest. The flavoring agent or mixtures thereof are

' typically present-in an amount of about 0.0001% to about 5% by weight of the
total composition.

Suitabje preservatives include, for example, methylparaben, _
propylparaben, sodium benzoate, and benzalkoniyum chloride. A mixture of

25  two or more preservatives may be used. The preservative or mixtures thereof are
typically present in an amount of about 0.0001% to about 2% by weight of the
total composition.

Suitable buffering agents include, for example, citric acid, sodium citrate,
phosphoric acid, potass;ium phosphate, and various other acids and salts. A

30  mixture of two or moxe 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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20.0 ng Purified water* i Binder agent - Croscarnell ose sodi um

D sintegrant 100.0 ng Magnesium Stearate Lubricant 2.4 ng Total

tabl et weight 490.0 ng The purified Water is renoved during

processi ng. Compound 1 was first mcronized with a jet mll.

The m croni zed conpound was m xed with D-nmannitol (Japanese

Phar macopoei a, JP), 15 crospovi done (Japanese Pharnaceuti cal

Excipients, WE), and |ight anhydrous silicic acid (JP) in a

pol yet hyl ene (PE) bag and then passed though a 500 urn screen three

tines. HydroxypropyPHiEblRaclats for a fgvidspivEpn 003 pemiomiagiugy, forrample

separatel y di Sﬁ%ivzﬂ?y&riﬂgﬁﬂo‘byﬁﬁe BBLST aldywatet. F Alnign A0 8 R U Laur y!

sul fate (JP) was added and di ssol véd. The . ] .

D- manni t ol / cr oibwREtBREPs gt The salyeter solyentisystemds Surieptizpngsontid aa

m xture was plansht bRl 4 @ H66 86 by Ve bARoBNbnl¥RihLanul at ed

using the HPMJ sodi um | auryl sul fate soluttion. After granulation, the

wet granul & es wer elefrphasmpgeutipd compesitiommay &e op-adfhrisigradovitiyadimints

wer e passed.t 500 - es
hlfé}l&gmﬁle, qubm Stulffdhis sd;cld raﬁs F%?I%@lllyﬁ&geecg%%%g%l} %%11

were then mxed wth troscarnellos sodi O\ ) i ,
magnesi um st edrexadecylmlysthyl engiefber may bhadopiaisterathwithrog udoemrated ito the

P oo bt habBRlethSy Bhgsiflol O} ALK LAPLElOIRE L By orme

Twenty tablets were packaged in a glass bottle Wth e

cushi on mat er i afestigat wolacEnzymatit ivhibiers myytaisccbersinyibistrysd witk of PP)

screw cap.jol0 BE&Paakiid 8 sRAIR: I .sLompound 1. The final
O e A IS e

conposi tion of it al own-in le 2. Table 2.
Conponent ‘The presént invention also provides a kit comprising (i) a pharmaceutical

composition conmprising Compound 1, or a pharmaceutically acceptable salt
thereof, and a pliarmaceutically acceptable carrier, (ii) prescribing information,
and (iii) a contaijner. The prescribing information may provide prescribing
15  information conforming to the methods of the invention and/or as otherwise
discussed herein; In an embodiment of the invention, the prescribing
information incliides orally administering Compound 1 with food, to improve
the bioavailability and absorption of Compound 1.
Compound 1 may be provided to a patient in a container associated with
20 prescri;oing infoxmation that advises the patient to orally adx.nin_istcr Compound 1-
with food and may also explain that doing so will increase the bioavailability of
Compound 1. Compound 1 may also be provided to a patient in a container
associated with ﬁrescﬂbing information that advises the patient that the
administration of Compound 1 with food results in an increase in absorption of
25  Compound 1, as'reflected by an increase in the maximum plasma concentration
of Compound 1 as compared to the administration of the compound under fasted
conditions.
The effecét of food on the pharmacokinetic properties of Compound 1 and
upon the the:rapefutic effecﬁveness of Con:{pound 1 is illustrated by the following

30  Examples, which are not intended to be limiting in any way.
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Function Amount Per Tablet' Conmpound 1 Drug substance 50.0 ny
D-mannitol .Diluent 26.9 ng. Light anhydrous silicic acid didant
6.25 ng Sodiumlauryl sulfate Surfactant 2.5 ng Crospovi donel.

D sintegrant 6.25 ng Hydroxypropyl rnet hyl cel | ul ose 2910 (3 mm/s) ,
Binder 5.0 ng Purified water” Binder agent - D-mannitol _ I 'Diluent

Example 6
Unit dosage forms of Compound 1 in 50 mg and 200 mg tablets were

prepared for clinical studies of Compound 1. Compound 1 exists in Form 1,
Form I, and For'm Iil. Form III was used in the final formulations but Form 11

5  oramixed crystil of Form II and Form III was also used during formulation
studies.

Preparation of 200 mg tablets of Compounnd 1. The final composition of the 200

mg tablet is shown in Table 1.

10 Table 1.
Com:ponent * Funection Ameunt Per

, Tablet
Compouild 1 . { Drug substance 200.0 mg
D-mannitol Diluent 107.6 mg
Light anhydrous silicic acid Glidant 25.0 mg
Sodium lauryl sulfate Surfactant 10.0 mg
Crospovidone ; Disintégrant 25.0mg
Hydroxypropyln::iethylcellulose Binder ' 20.0mg
2910 (3 mm?¥/s)
Purified water = "I Binder agent -
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.

Compound 1 was first micronized with a jet mill. The micronized
compound was mixed with D-mannitol (Japanese Pharmacopoeia, JP),

15 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 mm?/s)
(JP) was separately dissolved in purified water by stirring and sodium lauryl
sulfate (JP) was added and dissolved. The D~-mannitol/crospovidone/light

20  anhydrous silicic acid/Compound 1 mixture was placed in a fluidized-bed
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145.35 ng Mcrocrystalline *cellul ose Diluent 145.35 ng

Croscannel | ose sodi um Di si ntegrant 100.0 ng Magnesi um St ear ate
Lubricant 2.4 ng Total tablet weight 490.0 ng e purified water is
renoved during processing. 15The size and wei ght of the 50 ng tablets
were the sane as the 200 ng tablets. To sinplify the manufacturing
process, the fornulation of the 50 ng tablets was carried out by

usi ng the screened granul es of Conmpound 1 prepared as descri bed

abolie as the tapi; & dalk ?t@mf %Hﬂw %hﬁ%uﬂ’%t% ?1(111 L ect

conpressi bl e eXC|p|ents
were sel ected dsfteg Mﬁ;ﬂt‘ﬂ&i@ne&’e Wat eramglatnsms dried mdbcrwne gnahula‘gorv\ﬂhh

e anyets. “TaehABb O ERe bRl B ShSBbSRhE L 201 B O”0k! ot he
screened granul es ofI‘lﬁamenmﬁgrimasS Wwereakidd Mked®idr drodcarmé)s@odium (JPE)
Conponent leant. \ i{’E%%Eg a}-lg lljrlxaegtnescl:gmn%%%pa?e (B‘P? {N%Q gckd%%l tc? ?h 9bargrg Tlg_e r!g?arll:lrllllléso.l
were compresseq into tablets using a rotary tableting machine.
Twenty tablets were packaged in a glass bottle 'Wlﬂ‘l a desiccant and

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

10  Preparation of 50 mg tablets of Compound 1. The final composition of the 50
mg tablet is. shown in Table 2.

Table 2.
Component Function Amount Per

. Tablet
Compound 1 Drug substance 50.0 mg
D-manmnitol Diluent 269 mg
Light anhydrous silicic acid Glidant 6.25 mg
Sodium lauryl sulfate Surfactant 2.5mg
Crospovidone Disintegrant 6.25 mg
Hydroxypr0pylmethylcellulose Binder 5.0 mg
2910 (3 mm?*/s) |
Purified water | Binder agent -
D-mannitol R Diluent 145.35 mg
Microcrystalline cellulose Diluent 14535 mg
Croscarmellose sodium Disintegrant 100.0 mg
Magnesium Stearate Lubricant 24 mg
Total tablet weight 490.0 mg

15

"' 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 mmphfy 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




145.35 ng Mcrocrystalline cellul ose 145.35 ng croscarnel |l ose sodi um
100.0 ng Magnesium Stearate 2.4 ng Total tablet weight 490.0 ny

The screened granul es prepared above were m xed with croscarnel |l os
sodium (PE), D-Ilmarmtol (JP), and mcrocrystalline cellulose (JP) in
a PE bag, 10 followed by addition of magnesium stearate (JP) to the
bag. The granul es were then conpressectinto tablets using a rotary

t abl eti ng machi ne. Twenty tablets vvere packaged in a gl ass-
bottle with a desiccant and, cushj on nater heet and capped
with a pol ypr of{fPrREfE! wﬁﬁ’)“"g’&?@ ﬁ?&“‘“ﬂ éry?ta H@Céi llosg Weke f 0od

on the phannacgdfectmasfﬁlmﬁﬁpexéxpﬁﬁts%cﬁ@@‘@ﬂm&bahbm? wlﬂﬁ@&mﬁéﬁﬁﬂ Bnd
single blind, random ze,g ’ﬁ#gbo controlled si ng%e oral dose

escal ation st ull CEBRERIRPE isinfegrationgEopastyiiibafeblefs. viAhlm3 seqves the
The follow ng edrhiddftichs WETHR thisied v W&%ﬁ&@@tﬂﬁﬁﬁbgfbﬁm&ﬁﬁn& bﬁs
study: 20(1) Healthy Japdnese nal es aged 20 to 35 years; (2) Body
mass i ndex X BMFtigg mggeriale o 25. 0, wherein BM =[ body .wei ght
(kg)/height (m)2; and (3) Subjects whq.gpve witten informed consent
prlor to participation in_the study 25As part of, the larger study,
ei ght subjects (6 active and Qfommee@b) rec éllvm!ltﬁPmG‘abgatEIose in the
fasted and fed states. 5"@%111?1% T A0 Ty —cotoft recei ved
an additional 400 ng dose w- uﬁglgkr hgest aflt er a%bvv%sﬁyl’out peLriod
(generalljr a m ni mum of Heﬁndﬁqis after the ini 145a$Su¢m n| stration).
The interval of ten*s betrerirs s'tg‘fhi?e#’e_l‘dfb% $ VV“°]4?S’3”§' dered
appropriate for elimnating_ a bjlect carryover eflfects.
5Dur ation' of treatnent, |d@oswarmetse sddiman ni st rd0DOmgand pr oduct

Magnesium Stearate ' 24 mg
Total tablet weight . 490.0 mg -

The screened granules prepared above were mixed with croscarmellos
sodium (JPE), D-mannitol (JP), and microcrystalline cellulose (JP) in a PE bag,
10  followed by addition of magnesium stearate (JP) to the bag. The granules were
then compressed-into tablets using a rotary tableting machine.
Twenty té.blets were packaged in 2 glass bottle with a desiccant and

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

15 Example7 |
The effect of food on the pharmacokinetic properties of Compound 1 wag
identified in a single blind, randomized, placebo-controlied single oral dose
escalation study conducted on 32 Japanese male healthy volunteers.
The following criteria were used to select the subjects for the study:
20 (1) Healthy Japanese males aged 20 to 35 years; '
(2) Body mass index (BMI) of 18.5 to 25.0, wherein BMI
. =[body weight (kg)/height (m)}? and
(3) Subjects who gave written informed consent prior to
participation in the study.
25 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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adm nistered foithe food effect conponent of the |arger study are
shown in Table 4. Table 4. Duration of treatnent Single dose Mde of
adm ni stration Fasted, oral adm nistration Fed, oral adm nistration
Dose (nmg) .400 400 Product adm ni stered Conpound 1 200ng or pl acebo
tabl ets Nunber of tablets 2 10The subjects were admtted to the
medi cal institution in the afternoon on the day before adm nistration
("Day -1"). Conmpound 1 or placebo was adm ni stered on the day after

hospr Ll 22t ek B cdne 16 SRS B L SRR s S

total of thr e@edagggensmulyammmmaﬁ"sm after the afigiladnasistidgr fras med

6 to 8 days after nlstra to 9" npqQund 1
or placebo wad“%Hf r?? ﬁf?ff‘élf%sdb 8?‘1%‘ \%%/ﬁO%O"WO%\%@eéFda@ﬁ%ﬂmfe

admi ni stered afinsihatingamytyinns-stigecieaehorslbffeat. i n each treat ment

peri od. AI subj ects faste fron1f od ang fluids fromthe tinme after
dinner on fhe day pgri87oR % go %ﬁﬁW?“BW%ﬁkF%%P“@ﬁmDay 1
(for Subj ects aaeﬁﬁsmeaqoﬁﬁe@mm@ﬂﬁwcamﬁénem 8LBB Garirdt shivy z{régho%&raﬁqe) Or
| unch-time Onﬂ%ﬁ% (for subjects in the fasted state).

subj ects were Istered wwth Conpound 1 in the fed state, they
recei ved a breakfast about 30 m nutes papieis.t 0 dosi ng. The breakf ast
consi sted of the—-followng—25

"Duration of treatment - Single dose
Mode of Fed, oral
L. Fasted, oral administration
administration administration
Daose (mg) . 400 - 400
Product administered Compound 1 200mg or placebo tablets
Number of tablets 2 . 2.
10 The subjects were admitted to the medical institution in the afternoon on

the day before at}miﬂs&aﬁon (“Day -1"). Compound 1or placebo was
administered on the day after hospitalization (“Day 1”). The subjects were
discharged the déy after administration (“Day 2*). Thus, the subjects were
hospitalized for a total of three days. Follow up assessment for.saf"ety was
15  performed 6 to 8 days after administration (“Days 7 to 97).
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 subjécts fasted from food and fluids from the time after dinner on the
day prior to dosi:lag (Day -1) until breakfast on Day 1 (for subjects receiving
20 Compound 1 or placebo in the fed state) or Iunch-time on Day 1 (for subjects in
the fasted state). '
Whe_n subjects were administered with Compound 1 in the fed state, they
received a breakfast about 30 minutes prior to dosing. The breakfast consisted-
of the followi_ng::- .
25
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160 nL apple juice Boiled egg (50 g) 13read roll (105 g) 8 g butter
514 g strawberry jamii Total energy content: 574.6 Kcal; Total fat
content: 21.4 g (33%of total calories); Total protein: 17.5 g (12%
total calories); Total carbohydrate: 79.0 g (55% of total calories).
Bl ood sanpl es for pharnacokinetic analysis were taken 1.5 hours prior
to 10dosing and at the following tinmes after dosing: 0.25:0.5, 1, 2,
3, 4, 6, 8, 12, and 24 hours post-dose. The foll ow ng

phar macoki neti c paranet er vvefje al.cul ated for Conmpound 1 in each
study group (fed and fast_.sci“?} AP %): traa. Time of maxi mum
;‘:‘g f;%ga Maxi mum observed pl asnma

ol
observed pl asma concentr
&f-life in the term nal phase;

concentration; tl1l/2 AzEli:
AUCo.tzAre% under the pl aSfa" ‘?zgjcent,rati on-tinme curve (AUC) fromtine
zero up to’the last quant. CCOA&8nt r at i on (lAUC (0- tz)); and

al

20AUCO. ; pf AUG from time zbrBitgrergy sanfany: 574.6 Keal; Tofal 5t cpugit: 21.4 g

concent r at i ong38%, ABAPLIEkick); WA pRAERE 175X 18Y; bhe cliglidpwidia assay.
Pl asma sanpl es v%re‘ i sol ated from heal thy subjects adm nistered with

h
Conpound 1. TH& kabydrie: J88H Es"arfitatabsaledesded by solid 25 phase

extraction using Enprpe ihpkstor BhabRicbGas) anafR WHE KR ISHARs Por to
hi gh- performance_ | i qui d_chromat o%r aphy/t andem masa@s/gect r omet rgz q
, AT

(LC MBI MB)LO( Bteshgder 2bthgollonag Hpmes Alendnstngs 0Po et tads
spectronmet er maylKkdued pdadQ00 from MD S SCEEX): |onization and
detection were performed ‘Wth_el ectrospray ionization and positive

i on detection with heffelprmebapeacekingtc ryametses Were crlsalsisdifoyel v
This anal yti catoiphivad Radschaed, yxahp dal add Wistdd JoagiEesd): t o:
selectivity, linearity, l.ower l'img of quantification (LLOQ, X
intraand inter-assay pr ec%'s‘i on andHead nug RSN FPIaYP Y ERsRNLration;
stability}matrix stabilityr post MpepamebsrEvedlasmeacopcenigboiier y and
dilution integrity, and domsi der edlirainponshalfifs inthg tprpimpl pies® as a
met hod for deternination #Y¢88 Con§atader thyplasme cousapEiondime puvange
of 1 to 1000 ng/nL when 50 uL of K&W¥r T sime 268 up ipsthe last quangGpble
of pl asnaﬁﬁgrrpl es spi ked wth 10 fengRdRtien (AYGEAceDymdrile and 20
nunO /L akBoni um f or mat e-48Fmt  adtdCHmR BmeEste 1 iphipigeet onitril e
(10:90, v/v), 10 iiL each of internal standard' solution was added.

To.theie The plasma concentrations of Compound 1 were determined by the

e

following assay. Plasma samples 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 APT4000 from MDS SCIEX). Ionization and detection were
performed with glectrospray ionization and positive ion detection with multiple

30 reaction monitoring, respectively. This analytical method has been validated
with respect to: selectivity, linearity, lower Iin'lit of quantification (LLOQ), intra-
and inter-assay precision and accuracy, standard solution stability, matrix
stability, post—prépa.raﬁve stability, recovery and dilution integrity, and
considered to bé "sufﬁciently 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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sanples, 200 pi..; of 0.1%formc acid in 10% acetonitrile was added.
These 5 solutions were then m xed for 10 seconds and centrifuged at
10,000 rpmfor 5 mnutes at 4C. A 250 ; AL aliquot of the supernatant
was added to a EnporirmDi sk Plate (C8S13) (conditioned with 150 [IL
of acetonitrile and 200 gL 01 0.1%formc acid in this order). The

pl ate was washed twice with 200 gL of 0.1%formc acid in 20%
acetonitrile and eluted twice with 100 pL of 0.1%formc 10 acid in

Cor e nerd whs sty S ol sk sy P3PS it Bl
|( ][11 S;:]E edt | 3; owarmezt d-ﬂﬂ\@f[l\&ﬁyﬁihﬁmo&ﬁfkeabﬁh:&aeﬂb@@m Bl(l)/aﬁﬁtaniigﬂ?at i 0
e ast e I N va rom
S T VI A e SRR T e 2
Conpound 1 in gheléa208drard. 16 dosiiahed in ToW dcednitileasaPadded. These

concentrati on over tine. follo or al n| St, [at 400
Cci npound P i nselpons uqre theg raixe rgpéF%%ldé FHoWEe aﬁ@@‘?

mean test res Ulnsxﬁn&fa @bﬁm@g%ﬂmfﬁmr},ﬁﬁ@fﬂmﬁm added tanmporeTM
AUCD4" 1(ng-hr/ i),

%g t112x.z _(hi), and o
Cormpound 1 in Disk, letaﬁfl&%Dh nﬂl@an@f% with 59 GLaﬂf@c%teﬁmleamﬂ 28 FH Ofé’bll 7
5, and are tabylateg [l;f];?sbclrge Ti{@pia%&aswﬁ@ea&bﬁ&mﬁﬂm I 660144 i on
tinar (hr) Crnax /1rr1_ (hr) A (ng-hr/m) ~Fasted 2:5

fom‘nc ac1d in 20% acetomtnle and eluted tw1ce with 100 pL of 0.1% formic

10  acid in 80% acetonitrile (200 pL in total). To the eluates, 200 pL of 0.1%
formic acid was added and mixed. Then, 10 pL of each solution was injected
into the LC/MS/MS system and analyzed.

Geometﬁc means ratio (fed/fasted) with 90% confidence intervals were

estimated from Cuax and AUCq.ine following oral administration of 400 mg of
15 Compound 1 in the fasted and fed states.
The mean plasma concentration over time. following oral administration
of A‘:IOO mg of Compound 1 in the fasted and fed states are shown in Figure 2.
The mean test résults of the pharmacokinetic parameters, AUC,.ior (ng-hr/mL),
. Cmax (ng/mL), tiz2 2z (1), and tmax (hr) of Compound 1 in the fasted and fed states

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

Table 5,
Administration tmax Cuax t1232 AUCyinf
- eondition (hr) (ug/mL) | (hr) (ng-hr/mL)
. Fasted 25+ 264+ 78 54 % 1451 =308
Compound | - - 1.2 ' 1.0
1 " Fed 23% [903£391| 3.2% | 3942%1072
1.0 0.3 '

Dose: 400 mg I
Mean & SD (0=6)
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264 78 5.4 1451 308 Conpound ' 1.2 1.0 1 Fed 2.3 903 391 3:2

3942

1072

10

15

20

25

1.0 0.3 Dose: 400 ng Mean. SD (2=6) Table 6.

Table 6.
Fed/Fasted
Pharmacokinetic | Geometric | 90% éonﬁdence interval
parameter means ratio Lower .Upper

' limit Timit
Compound 1 Conn 3.30 227 4.80
AUCq s 2.69 2.16 3.36

Dose: 400 mg '

n=6 subjects/each group

Figure 2, Table 5, and Table 6 show that when Compound 1 was
administered in ihe fed state, Cpax and AUCq ine0f the unchanged drug were 3.30
and 2.69-fold hjf:gher, respectiveb}, compared to those in the fasted state, These
results demonstrate that bioavailability and absorption of Compound 1 increased
in the presence of food.

The obsejrved increases in the pharmacokinetic parameters when
Compound 1 was administered with food indicate that Compound 1 is more
readily absorbed when administered with food, such as after a meal. Thus, the
administration of Compound 1 with fc;od results in an increase in the
bicavailability of the drug when compared to the administration of the drug
under fasted conditions. In addition, Compound 1 was safe and well tolerated
with no serious adverse events. All adverse events were mild. No clinically
significant electrocardiogram (ECG) changes were noted.

All references, including publications, patent applications, and patents,
cited herein are hereby incorporated by reference in their entirety.

The use 6f the terms "a" and "an" and "the" and similar referents in the
context of descri:bing the invention (including the following claims) are to be
construed fo cover both the singular and the plural, unless otherwise indicated
herein or clearly contradicted by context. The terms "comprising,” "having"
"including,” and "containing" are to be construed as open-ended terms (i.e.,
meaning "including, but not limited to,") unless otherwise 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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Phar macoki neti ¢ paraneter Fed/ Fasted Geonetric nmeans ratio 90%
Confi dence i nterval Lower Iimt Upper limt Conpound 1 ,C 3.30
2.27 4.80 AUCO-Ine 2.69 2.16 136 ose: 400 ng

10

15

otherwise indica?ed herein, and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described
herein may be performed in any suitabie order unless otherwise indicated herein
or otherwise cleairly contradicted by context. The use of any and all examples,
or exemplary laﬁguage te.g., "such as") provided herein, is intended merely to
better illwminate :the. invention and does not pose a limitation on the scope of the
invention unless =otherwise claimed. No language in the specification should be
construed as indfcating any non-claimed element as essential to the practice of
the invention.

The embodiments within the specification provide an illdstration of
embodiments of :the invention and should not be construed to limit the scope of
the invention. The skilled artisan recognizes that many other embodiments are
encompassed by 'the claimed invention and that it is intended that the
specification and examples be considered as exemplary only, with the true scope

and spirit of the invention being indicated by the following claims.
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n=--6 subj ects/each group 5 Figure 2, Table 5, and Table 6
show t hat when Conpound 1 was administered in the fed state, C. and
AUCo- t nrof the unchanged chug were 3.30 and 2.69-fold higher,
respectively, conpared to those in the fasted state. These results
denonstrate that bioavailability and absorption of Conpound 1
increased 10 in the presence of food. The observed increases in the
pharnacokinekh.n%araneters when Conpound 1 was adm nistered with food
i ndi cate that—g%ﬂpound 1 is nore readily absorbed when adm ni stered
with food, such as after a neal. Thus, the adm nistration of Conpound

1 with food resul in .increase in the, bi oaVail ability_of the
drug when coﬁparehi?B“Fﬁg“QHWFﬁF§PP§FF6ﬂ“E$E¥ﬁ@qﬂﬂaﬁsahﬁéﬁogg§ﬁ§d
condi tions. hiynafeiutd G mEREARUN br hdMBSstHAbE WARGn\WRbEradcdhBibAbESE Wi th
no serious adverse events. Al adverse events were nild. No
clinically sifgnivdGarr aphamacodaely exreptableEdGhershfinges were not ed.
Al'l references, including publicgtions, pateng appications, and
patents, 20 cited herein are heré¢by incorporafled hy reference in
their entirety. The use O BRUE ~~ang. "the" and
simlar referents in the conte he invention

(i ncluding the foll ow ng clains frued to cover both
the singular and the plural, unless herwi seyi ndi cated herein or
clearly contradicted by context. The 'ter 'ggqqydwing," "havi ng, "
25"including,” and "containing" are to bgﬁﬁﬁnst ued as open: ended
ternms (i.e., nmeaning "including, but not |iYfmted to,") unless

ot herwi se noted. Recitation of ranges @5 val ues' herein are nerely
intended to serve as a shorthand nmethod ‘of referring individually to
each separate value falling within the range, unless otherw se

i ndi cat ed hetei lLue is.incorporated..i.nto the
speci ficati o%oq.etlkge ﬁr%ﬂg?rﬁ%g?%%?%%\%%gé “§/e Croélcﬁﬁlluf) g’dv(a%é'?lginnc.max]lrlls met hods
descri bedld headhinistayd drallpetidecr dadn b doshetsesnt28lh@to0bang bd @S

ot herwi se indicate rein or ofherwise clear' |y contradicted by
cont ext . Thecefg%o“ag Ogﬁyma a4 4 %W&rdég?ﬁy oncg %xmﬁ%ﬁeff ﬁéﬁr@}age
(e.g., "suchs@pm), provided herein, is intended nerely to better
illum natethe invention and does not pose a limtation on the scope
of the inventfon unless otherw se clained. No | anguage in the

specification sh : | i.ndi. J }

ol ement as eZsent 1o PRt FRERHE UEFpRTmaRERL) &b Rt APl
enbodi mreitd s miahdfactutelod aspeibdahieatfor onprpviay itlbepramacbkinsti¢satf ian HIVT

enbodi nent s of:the.iqﬁention and sho hd notlﬁeggo strued tao limt the
scope of t he™S&ASH{TERHTOrPHA PhaMapAtically 3ocehtable btﬁf’rf naPAiea ny

ot her enbodi W&k tBE Mtdingse MAGIERG P¥orhfRng baldMRdla 18 bR pbhaMadhficiiiAat

it is intended that the specification and exanpl es be consi dered  as
exenpl ary on#sgertaple galt herepfue scope 15 and spirit of the invention
being indicated by the followi ngeclainms. Caynms & The use of
ritonavir or a pharmaceutically Acceptable sal|t thereof for the
manuf act ure of a medi cament “far~adpint B OB R AN i ntegrase

i nhibitor of 5fornmula (la) or ) acceptabl e salt

t hereof: 00

20 (Ia)
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for the treatnment of an integrase responsive condition, wherein
ritonavir is 10 adm nistered orally once a day in a dose between 20
nmg to 200 ng and the conpound of fornula la is admnistered orally
once a day in a dose of 20 ng to 500 ng,. 2. The use of ritonavir or a
pharmaceutically acceptable salt thereof for the 15 manufacture of a
medi canment for inproving the pharmacol cinetics of an H V integrase

i nhi bitor or Rhak i.gall: £t i ient,
wherein the i‘ﬁ%eeér a{ssglgﬁﬁﬁialﬁ)ﬂl%%e%g%gm %ﬁ%ﬁﬁl 1Ir)lfa @g‘%ﬁu gé%&g??%

phar maceut i caP0 ygandéipt elmpeusdbf fottheladafs: admini@Oet @yallywinee eiday in a
ritonavir is ,admnmniste 3% orally once a day in a dose between 20 ng
to 200 ny an&o?ﬂgg@6W%%’ 4™ fornula la is adninistered orally once
a day in a dose of 20 ng to 500 ng. 5 3. The use of any one of clains
1 or 2 wherein the blood |level of the integrase inhibitor or the
phar maceufi cdt | y AbBeussofisny osupkclaimsdas whergip heddeqddeved of e use of

ritonavir or: I j | . -
oot of - EReEERIRGA! O Pl ARERRGAY EocpRble Al B s B2

thereof: 00 CI OH 10 (la) for the manufacture of a nedi canent for

i i st 6r ector al T DS TR o h PR mpEa s e bR S0 il pros end o

compound of Formula (Ia) or a pharmaceutically acceptable salt thereof:

F 0 0
Cl
Ty xr>
0 N
| 7\\\“\\K/O H

(Ia)

10

for the manufacture of a medicament for inhibiting HIV integrase in a patient,
wherein ritonavir is administered orally once a day in a dose between 20 mg to
15 200 mg and the compound of formula la is administered orally once a day in a

dose of 20 mg to 500 mg.

5. The use of any one of claims 1-4, wherein the compound or its
pharmaceutically acceptable salt and ritonavir or its pharmaceutically acceptable

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

6. The use of any one of claims 1-5 wherein the patient is also receiving one
or more agents selected the group consisting of stavudine, emtricitabine,
tenofovir, emtricitabine, abacavir, lamivudine, zidovudine, didanosine,

25  zalcitabine, phosphazide, efavirenz, nevirapine, delavirdine, tipranavir,

saquinavir, indinavir, atazanavir, nelfinavir, amprenavir, samprenavir, ,
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15 200 ng and the conpound of fornula la is adm nistered orally once
a day in a dose of 20 ng to 500 ny. 5. The use of any one of
clains 1-4, wherein the conpound or its pharmaceutically acceptable
salt and ritonavir or its pharmaceutically acceptable 20salt are
adm nistered to the patient as a single conposition to the patient.
6. The use of any one of clains 1-5 wherein the patient is also
recei ving on : tedathe gr 11S1: .

st avudi ne, e%%gﬁlgﬁf’ﬁgﬁﬂg%@rﬁg é]\g}?ltrr’?e%em rl g’i@%@?ﬁ@?%g %%g%l?ﬂdme,

| ami vudi ne, Dedevudiabmne, Apudabmentmd@awal Elvinaitabine, (ATHDIQO#4D)] Blacivir

efavirenz, nevirapi L rdi t.lpr ir aqui.nayj

indinavir, a Iﬁﬁ%ﬁ\#& ng#?@/“h&gﬁ3“%&?‘&%@@?‘?S£‘@§W§%&W&¥¢@P

f osanpr enavi 99,000D] AT 756, DickSlaRY/ THymige {DOTY, tTIME-2 5602, WikixnestEdgxi |,
Al ovudi ne, Dexel vucit abi ne, Apricjtabine, Andoxovir, Elvucitabine

( ACH126448) | Tdeilys fetpav e iCapyione SEYICS 3 Ayilpinripe)p GV-6RF34 61,

Fosal vudi ne. efighde A B 0%s990 3 vRRERHD: ) | BRSO
TMC- 254072, I 'NK- 20, 4 ZEQ4T, B ThNC- 125g ot ?’?&?ﬁ’?"h‘eﬂ??e%%fr%ﬁ%ﬂg e
TMC-278 (ri | paltsithéreef), GW 695634, Cal anolide A, BILR 355 BS, and VRX
840773, and pharnaceutically acceptable salts thereof. 7. The use of
any one of clains 1-6 wherein the nedicanent is for 10adm nistration
to the patient w The 6iead any Sne diftdritis @-OFhéabiy: e @editarkdrisBr 1- 6
wherein the nedjcanment is formulated as a unit dosage formtablet.
159. Use &% tﬂ@n@éﬁ'ﬁ%ﬂh@ the patient with food.

6- (3-chl oro-2-fl uorobenzyl)-1-[(28)-1-hydroxy- 3-

met hyl but an- 2-y1] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxylic
acid or a ph&rmacéhe wssalflayy ercadFlatk é-6suhdrein ey medicdnmnt isifermulated as
manuf acture of nedi canent, for increasing the bioavailability of the
conpound 6- ( P{:lﬁfj%srag‘?g)- matlQJl%)lFt()benzyl) -1-

[ (25) - 1- hydr oxy- 3- net hyl but an- 2-y1] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol
i ne-3- 20_carboxylic idin a patiept when the nedicanment is

i ni 5t 03 eavi 1 RUFGRNe omEuRd B v o AT LG B

phar maceut i CalelyIREHERYADLBeBat -4 0061 &0ihydBqtasliRE3-Lh60.5AERAHRE 4

6- (3-chl oro-2-fluorobenzyl)-1-[( 23&- 1- hydr oxy- 3- _

met hyl but an- phapmpcentipghyrosgptablesad-theraofdphihd mwguiapiors efe Bedicanirnk fdri ¢
acid or a 25; . | . t

manuf act ur e ggg§£1%§%§g¢fi§,@4b¥lbt§%?ﬁ%r0§§ ?%’S“a‘% 3é5@§s° gg%?‘lgrgélengpﬁilﬁe
conmpound 6- ( B2ER1-bydeRy-Bimmhydbeary-¥) | Anle(idxy-4-dxo-1,4-dihydroquinoline-3-

- hydr oxy; 3- met hyl hut an-2-yl ] -7:nethoxy: 4- oxo- 1, 4:- di hydr ogui nol i ne-3
e Doy i CouBRne O 15 abrlant HEe e AR A AR S L et b

Wi th food, tgihigisesd WithHemar ¥ 4 PhatinhQUAVIly REcptabhhaliiRGest i cal Iy
acceptabl e salt thereof. 30 11." Use of thé compound

6- (3-chl oro-2-fl uorobenzyl)-1-[ (25)-1-hydroxy- 3-

met hyl but an- 25 y1] 145 = 4- 0%0n 11 A= di | 1 o4 I B@s 3- %yl ic
acid or a phz?ior'macg%et@g?%ﬁpé)ég&e)éggéc}l%@%Iq%ﬁgg%g}r&ﬂ i 1[@?5 ? %12&%99’3
manuf act ur e methglboedi2: i hethory-4-nke-bjdtdihgdraqtinaliney3-afrbaxytie heid v & us
integrase. in_a patient when e medic nt is 5adm nisterged wt
000, 1 otbe BN RS S Tt ot e BB AR qunesepPnt for
accept abl e s@tieadihethe @bsorptioh of Usi€ cOthpdu@ 6cGIMMBR -fluorobenzyl)-1-[(25)-

6- (3-chl oro-2-fl uorobenzyl)-1-[(25)-1-hydroxy-3- o

net hyl but an- bhydipxy3 raethgkytan 2o b 7-methogiy Hyerco htidibidrogainglisedboxyl i ¢
acid or a 10 : .

ranuf act ar o SOSVIEGATEBodof RGRRL BRURaMB s kRRBRIe Pl A8 o ve
retrovirus isinsotsteosd with Atopatir erd phaheacet tieallyedcapeatbendaltitieracdm ni st er ed
with foogd, to be adm nistered with ritonavir or a pharmaceutically
accept abfe salt thereof
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1513. Use of the conpound

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

nmet hyl but an- 2- y1] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-car boxylic
acid or a pharnaceutically acceptable salt thereof for the

manuf acture of a medi canent for the treatnment of an integrase
responsive condition in a patient when the nedi canent is adm nistered

with food, tqbe SgbRlsEeRad:wfd GhoanANd Ak, M 3G RIALIRRSL cal Iy

accept abl e sal t thereo clarm rern ¢He
i ntegrase respoindbutan-2-oijdi-tiethoxy-d- c&-or1e4-dﬂ1gzdfoqa1nbhlﬁae%uvbﬂxylﬂfaﬂ:ﬁl orhae

use of clalmﬁ4 V\:hEI‘EI the retr rus#]%)nfectlw?@ls ap H\Nlnfectlon
or ADS. 16 PHATSEEHY, SRR e 1t piephhor he ymanihsiuy 1 REdicHRIB A or
the  phar namlhﬁ%hdmfg%@@pétﬁhir@s Sifdetast RES fAfeni WhAOME RicdicBiest is

bet ween about one hour prior to the consunption of food to about
two hour s af eéminiyiered gibdeqst tobe asdmipisiseed withritongHeon psphaghacehtidally 9- 15
wherein the gg Rh phar maceutical |y acceptable salt thereof
is adm ni ster %B %%?ante?% Iy at the same tine as the consunption of
food. 5 18. The use of clains 9-15 wherein the conpound or the

har maceuti cal | ce abl e sal,t [ s adm nj st i diately
gf ter the co é N Pt&i? C?%‘?ﬂi‘“&r@éétfs‘ Zafh}gﬁ?begﬁg E&aﬁfhy foxy-3-
consunpt i on ﬁ{etﬁ}mﬁlte{m%] ARSodNe-osg ﬂﬂlh?&l%qﬁﬂ@h&f&-@ah%iﬁic%m@l%r a

wher ei n the conpound, i 3 adni ni stered oral once a day in_a dose of
20 ng to %ooph@ma?mlﬂﬁ@llmamwbk saltthereel fgfﬂﬂﬁ@@ﬂéfaanmyo ediggngpny fgrn a
dose betweeny2Q A ;[gqﬁ I n
conprising ri tolﬁegg?rpgrl%ggh halsrrglgaergt P@a i%%danclgeaﬁ)t g‘ﬁfgg:ﬂ% t her eof
for i nprovi ngetlisempitas mhmnistem@iwxﬂsfooﬂ tarbektiMinistbred matheaitomdvitdviraor in a

pati ent wherejn the..inteqgr ito |sacorrpound of fornmula la
or a phar nacg{ﬁzﬂné(éei“flyﬂg'agg “gffr{wt{ hereof: 0 CI OH (Ta) 20 and

wherein ritonavir is adm ni stered orally once a day in a dose between
20 ng to_ 200 rrg and the conpound of fornula la is adnministered orally

once a d&y i Fa dH&eeidhe sumpRynd 8-Goblosgy2-Thmrobenzyth bk hadenyidcal
conposi tion gleeliatM 2N 7mB8o AR5 Ledif firbitiBolfRO8carboxylic acid or a

pharmaceutically acceptable salt thereof for the manufacture of a medicament for
the treatment of an integrase responsive condition in a patient when the
medicament is administered with food, to be administered with ritonavir or a

20 pharmaceutically acceptable salt thereof.

14, The use of claim 1 or 13 wherein the integrase responsive condition is a

retrovirus infection.

25 15. The use of claim 14 wherein the retrovirus infection is an HIV infection or
AIDS.

16, The use of any one of claims 9-15 wherein the compound or the
pharmaceutically acceptable salt thereof is administered between about one hour

30  prior to the consumption of food to about two hours after the consumption of
food.
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22. A kit conprising: (1) a pharmaceutical conposition conprising

6- (3-

chl oro- 2-fl uorobenzyl)-1-[(25) - 1- hydr oxy- 3- net hyl but an- 2-y1] - 7- net hox
y-4- 0xo01, 4- di hydr oqui nol i ne- 3-carboxylic acid, or a pharmaceutically
acceptabl e salt thereof; (2) prescribing information; and (3) a
contai ner; wherein the prescribing 5information includes advice
regardi ng adm ni stering 6-(3-chl oro-2-fluorobenzyl) -

1-[(25) - 1- hydr oxy- 3- net hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui n
ol i ne3-car boxXyl i c Theinee wﬁclaimp Baltﬁmalmmin theabmposntephe phamaeduticdllyer eof

R

met hyl but an- 2eishinpfiofief f@dy - 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxyl i c
acid or a_lOpharmaceutically acceptable salt thereof with ritonavir.
23. The kPt of claim22, wherein the prescribing information includes
a descripti ongof mﬁ&vmlmégﬁ%méﬁﬂﬁe%nﬁgund or the pharmaceutically

6- ( 3-chl oro-2-fl uorobenzyl)-1-[(25)-

1- hydr oxy- 3- sedehipblsisala thepeof iy ad?nlmterﬂdxynrmdxmtby aftet-thi ¢opcwroppidndlfoodk- 3-
15car boxylic i ni ster mn .noritonavir than w thout
ritonavir. ﬁ&updrw\é\éﬁ)‘éutt&erﬂog %flger%c mn Hh ? él prescri bing

i nformation includes a descrlptlon of |ncreased bi oavai l ability of
6- ( 3- chl o-2-f|u oben 25)-1-

hydr oxy- 36 met Ryl b%["%lHS %ﬁ one (lfﬁsw 12 vhegein the pPIpHRG B HetistREd 3-
20 carboxyl i Gra@l?('oﬁcé’@@z%/ B8AMoat 8t 8Y 88t ik Qﬁ’djnfo%ﬂr W ddBbtedegOd.

25. The kit of Claim2 wherein the prescribing I nformation 1 ncludes
advi ce regar @fahy oae ﬁa}slll@rdoﬁ@between 20 mg and 200 mg.

6- (3-chl oro-2-fl uorobenzyl)-1-[(25)-1-hydroxy- 3-

nmet hyl but an- 2- y1] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-car boxylic
acid or a 25ZQhBhaameamltibaia:bhmoﬁnmemmlsmgaﬁbmavimﬁraqthamhm’enimny about
one hour ior to th ons tlon of ﬁ bout t urs after
the cons E:ﬁpt PesiPaples ereo GmPFﬂ‘f Bl ?I%WE? %“%‘520 efnirerae
prescribing ighitgiof e 4 ﬁﬁlehﬂﬁhéiéﬁﬁfth@ﬂlé%ﬁa@e fxﬁgﬁ%gisﬂﬁzoﬂ%hm &t RFhid la

6- (3-chl oro- 2-f| uorobenzyl)-1 25) hydr oxy- 3- 30

met hy| but an- ot & pharmpa¢egtipbiacge alf teiresfdr oqui nol i ne- 3- car boxyl ic
acid or a pharmaceutically acceptable salt theregf substantially at
the sane tine as the consungtlon of food 27. |he i t of claim 22,
wherein the prescribing inf e S egar di ng

adm ni stering 6-(3-chloro-2-fl - hydr oxy- 3-

met hyl but an- 2- y1] - 7- met hoxy- 4- ox ' ¥ noIine-3-carboxyIic
acid or a pharmaceutically acceptabl% salt thereof imediately after
t he consunption of food and up to about e jeur after the
consunption of food. 10 28. The kit of C|2P?122 7 wherein the
pharmaceutical conposition is in a unit dosage formof a tablet.

(Ia)

20
and wherein ritonavir is administered orally once a day in a dose between 20 mg
to 200 mg and the compound of formula Ia is administered orally once a day in a

dose of 20 mg to 500 mg.

25  21. The pharmaceutical composition of claim 20 to be administered with food.
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22.  Akit comprising: (1) a pharmaceutical composition 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; (2) prescribing information; and (3) a container; wherein the prescribing
information includes advice regarding administering 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 with food and
advice regarding administering 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 with ritonavir.

23.  The kit of claim 22, wherein the prescribing information includes a
description of improved pharmacokinetics of 6-(3 ~chloro-2-fluorobenzyl)-1-[(2S)-
1-hydroxy-3-methylbutan-2-yl}-7-methoxy-4-0xo-1,4-dihydroquinoline-3-

carboxylic acid when administered with ritonavir than without ritonavir.

24.  The kit of claim 22, wherein the prescribing information includes a
description of increased bioavailability of 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-
hydroxy-3-methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroguinoline-3-

carboxylic acid when administered with food than without food.

25.  The kit of claim 22, wherein the prescribing information includes advice
regarding administering 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 between about one hour prior to the

consumption of food to about two hours after the consumption of food.
26.  Thekit of claim 22, wherein the prescribing information includes advice

regarding administering 6-(3-chloro-2-flucrobenzyl)-1-[(28)-1-hydroxy-3-
methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid or a
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pharmaceutically acceptable salt thereof substantially at the same time as the

consumption of food.

27.  The kit of claim 22, wherein the prescribing information includes advice
regarding administering 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 immediately after the consumption of

food and up to about one hour after the consumption of food.

28.  The kit of claim 22-27 wherein the pharmaceutical composition is in a unit

dosage form of a tablet.
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