METHODS FOR | MPROVI NG THE PHARMACOKI NETI CS OF HI V | NTEGRASE

| NHI BI TORS 5 PRI ORI TY OF | NVENTI ON This application clains
priority to United States Provisional Patent Applications

60/ 755, 039, fil ed 30 Decenber 2005; 60/756,631, filed 06 January 2006;
and 60/ 763,901, filed 01 February 2006. 10 BACKGROUND OF THE

| NVENTI ON I nfection by the retrovirus known as human

i mmunodeficiency virus (H'V) continues to be a serious human heal th
probl em Methods for treating H 'V infections include adm ni stering
agents that inhibit the activity of.viral enzymes 15that are
essential to the life cycle of the virus. Ri t onavir
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anti - human - Protease inhibitors are metabolized by cytochrome P450 monooxygenase,
leading to unfavorable pharmacokinetics and the need for more frequent and
higher doses than are desirable. Administration of such drugs with an agent that
inhibits metabolism by cytochrome P450 monooxygenase can improve the
30  pharmacokinetics (e.g., increases in hatf-life, time to peak plasma concentration

and blood levels) of the drg.

Ritonavir can be used to improve the pharmacokinetics of certain HIV
protease inhibitors that are metabolized b}f cytochrome P450 monooxygenase. See
United States Patent Numbers 6,037,157 and 6,703,403. Co-administration of
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I mmunodeficiency virus (H'V) agents. See United States Patent
Application 15 Serial Nunber 10/492,833, filed Novenmber 20, 2003,
whi ch was published as United States Patent Application Publication
Nunber 20.05/0239819. Specifically,
6- (31-chl oro-2-fl uorobenzyl)-1-[(2S)- 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
descri bed as having inhibitory activity against the integrase protein
of HHV." Id. HYV belongs 20 to the retrOV|r s f and is a
causati ve agen%tOB‘F“fWgh&@ﬁ% pstrbPHeFRd Ry %%%?”‘@WBPWE’WS)
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20  to the retrovirus family and is a causative agent of the acquired immunodeficiency
syndrome (AIDS). " Accordingly, a pharmaceutical agent that reduces the virus
load, viral genome, or replication of HIV inthe body, may be effective for the
treatment or prophylaxis of AIDS. '

Currently; there is a need for agents and methods that are useful for

25  increasing the bicavailability or absorption of integrase inhibitors such as 6-(3-
chloro-2-ﬂuorobénzyl)-1 -[(28)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-oxo-
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 admirﬁstr‘ation. There is also
generally a need to improve the pharmacokinetics of drugs (e.g. integrase
inhibitors), that are useful for treating HIV infection.



15 the integrase inhibitor to a patient with ritonavir or a
pharmaceutically acceptable salt thereof. I n one enbodi nent
the invention provides a nethod of inproving the pharnacokinetics of
al -1Wintegrase inhibitor, conprising admnistering to a patient in
need of the inhibitor an effective boosting anmount of ritonavir or a
pharmaceutically 20 acceptable salt thereof, such that the inhibitor
possesses a nore efficacious pharmacokinetic profile than it woul d

wi t hout the addition of ritonaykr i j,ent t he

i nvention provides a nethod fgﬁ%%g@gﬂlﬁwggﬁl netics of a
4- oxoqui nol i ne corrp nd accordjng . to f I 1) 1 oR2 . 5. wher
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group being Oéidcﬁiﬁdﬂn‘é cEMB6irds L tThe idjention Murthestehadsi th uanéthod of whibitihg
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group consist i @grofinRitke a0l a nXNEGPSF iahiBitid 4 téfroviral infectid, paticlaily, an
cyano, phenyl, _nitro, halogen, Clerr] alkyl, halo [err] are the sane

or different aRdVdB&FtieSs H [err] Rl is selected fromgroup B or is

Cl-10 al kyl optionafd Nnééiﬁlﬁidirhéﬁt@ﬂe Weﬂhdrﬁbr@vﬁb@@ehﬁs%ﬁﬂh&tﬁ@is&ﬁdtaﬁb
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sel ected fromgroup A 25- o lerr] .. .
10 Ignetho?cy-r—t-oxo 1 ?ﬁmyal.roqulolme-S-carboxyhc acid

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

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

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

In one emi:odir_nent tl:;e invention provides a method of improving the
pharmacokinetics of a HIV integrase inhibitor, comprising administering to a patient in
need of the inhibitor an effective boosting amount of ritonavir or a pharmaceutically

20  acceptable salt thereof, such that the inhibitc_)t possesses a more efficacious
pharmacokinetic profile than it would without the addition of ritonavir.



[err] 5[err] and [err] are the sane or different and each is: Cl4

al kyl , a 03.10 carbon ring group optionally
substituted by 1 to 5 10substituents selected fromgroup A or

a heterocyclic group optionally substituted by 1 to 5 substituents
selected fromthe group A; R46 is Cl.1 alkyl, 15a 03-10 carbon ring
group optionally substituted by 1 to 5 substituents selected from
group A or a heterocyclic group optionally substituted by 1 to
5 substituents selected fromgroup A, R is Hor Cl4 alkyl; 20R31 is
H, cyano, hydroxy, amno, nitro, halogen, Cl4 al kyl, Cl4 al koxy, Cl.4
al kyl sul fanyl, hal OInCEM)ﬂﬁl- kxbsdindeat @e Ghdndbh ﬁbdvm&!s’ a et foXimpovihddhe
or N Yis C-R33 or N, R32 and R33 are the sa (glffe ent and each
i s: 25H, cyandPhagmeeakinetiss ghfpfroxoquinoline compoun actor ngH waPon
ring group optionally substituted by 1 to 5 gasu%)stléuents sel ected
fromgroup A . ‘

.5
o}
where,
ring Cyisa Cs.10 carbon ring group or a heterocyclic group, each group
being optionally Isubstituted by 1 to 5 substituents selected from group A;
10 the heterocyclic group is a saturated or unsaturated-ring comprising at

least one heteroatom sclected from the group consisting of nitrogen, oxygen and
sulfur; )
group A is cyano, phenyl, nifro, haiogen, C1.4 alkyl, halo Cy alkyl, halo
C;.4 alkyloxy, —OR, —SR, —NR*'R*, —CONR*'R?, —SO;NR"R*, —
15  COR®, —NR¥COR®, —S0,R®, ——NR*'SO,R®, —COOR?®! or ——NR* COOR™;
' R?! and R™ are the same or different and each is H, Ci4 alkyl or benzyl;
R®is Crs alkyl;
R is selected from group B or is Ci.10 alky! optionally substituted by 1 to
. 3 substituents sel-e:cted from halogen or group B;
20 group B is:
| - & Cs.)p carbon ring optionally substituted by 1 fo 5 subsfituzents
selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A,
25 —OR¥,
—SR™,
_;NRa:;Ras,
—CONR™R®,
. —SO;NR*R™,
30 " _.COR™,



a heterocyclic group optionally substituted by 1 to 5 substituents
selected fromgroup A, C _io alkyl optionally substituted by 1 to 3
substituents selected from hal ogen or group B,. -OR, _sRa7RaB,
-NRa7C ORa9, ---,COO0Ral or 5-N=CH NR Ra7 and Ras are the same
or different and each is selected fromH, group B or Cl1.10 al kyl
optionally substituted by 1 to 3 substituents selected from hal ogen
or group B; Ris Cl4 alkyl; and 10l el and Rau are the sane or
different and each is Hor G it alkyl conprising adm nistering the
compound of formula (1) om& BREr maceutical |y acceptable salt
thereof, and ritonavir oL gp h@rmaceutically acceptable salt thereof,
to a patient in need thereof , In one enthodinment the invention
provi‘des a nethod of inpro¥&ngCke 15 pharinacol dnetich of a conpound
of Formula (1) conprising@darmigtering to a patient in need of the
conpound or a pharmaceutical Ly acceptable salt thereof an effective
amount of ritonavir or apPRATK@GTI cal |y acceptable salt thereof. In
one enbodi nent the {avel '9o%e%e%gqﬁdm&g§t%geg‘g{isi ncreasi ng the
bl ood | evel of .a conpound of Formula (I) in a patient being treated
with the 20 conpound or H.Pharmaceutically acceptable salt thereof,
conpri sing adm ni stering ff‘:““‘ patient in need of the conpound or a
phar maceutical |y accept ag e salt thereof an effective anount of
ritonavir or a phar naceut Coal dagbonaing ey eptioaplily sphstiated by htohe -
enbodi ment 4 he i nve%g%e%gag&géﬁgmﬁgﬂpﬂ Rf inhibiting HV 25

i f

integrase in a patient 1n need of such treatnment conprisin o

admi ni stering a conpounda bé¢tersyelifl giown gptipnally EP’F&PM%‘PMI%? pupstituents
accept abl e salt thege(fé}ftedaﬁl&n%?o{lﬁgt;ive amount of ritonavir or a
pharmaceutical |y acceptable salt thereof. “I'n one enbodi nent
the invention proviBedsaMethod of increasing the bioavailability of
conpound 1 in a patient. o t hod conprises adm nistering 30 to the
patient a therapeutically effeétive amount of conpound 1 with food.

The increak®e in bi oavai | 26shd degbasiringrgsowmapiinnally eBstigdedbbs biv2d by an
increase in the maxijpdRuphdSPRcEPREHEE& AQR Or by an increasé in the

area under the plasma concentration tiine curve (ABC) conpared to
that if the conpound wasa hetatasyelicesrewp owiionally syhsgted by 1to 5 substituents

selected from group A;
R?is H or Cy.4 alkyl;
20 R3! is H, cyano, hydroxy, amino, nitro, halogen, Cr4 alkyl, C)4 alkoxy,

Ci.¢ alkylsulfanyl, halo Cl.4.a1ky1 or halo C,.4 alkyloxy group;
Xis C—R*2orN;
Yis C—R*® orN:
R>? and R*? are the same or different and each is:
25 H,
cyano,
nitro,
halogen, .
a Cs3.1p 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, C.y0 alkyl optionally substituted by 1to 3
substituents selected from halogen or group B,
——ORY,



I n one enbodi nent the invention provides a nmethod of increasing the
absorption of conpound 1 in a patient, conprising admnistering to
the patient a therapeutically effective anount of conmpound 1 wth
food. Absorption of the conpound may be nmeasured by the concentration
attained in the bloodstream5 after adm nistration of the conpound.
An increase in absorption may be observed by an increase in The
maxi mum pl asnma concentratiron or by an increase in the area under the
pl asma concentration tinme. gy ve (AUC) conpared to that if the
conmpound was admi ni st ered™W thout f ood. I n one enbodi nent
the invention provides a—r¥RA, for inhibiting activity 10 of a
retrovirus integrase in aTﬁgéééﬁﬁh conprising admnistering to the
patient a therapeutical I'y-etf i ve' anount of conpound 1 with food.
I n one enbodi nent the i nugmboRH® pr ovi des a net hod for the treatnent
or prophylaxis of a retroyirus'infggthon in a patient, conprising
adninisterﬁng to the paIT@NﬁCéPﬁ%%r eatically effective anount of
Eormound 1 with fo;)ﬂ*ﬂ aiaﬁlmﬂ ﬁ@%c@ﬁﬁﬁir%reﬁt%dieﬂdkﬁ@tséleﬂe@Ifmhﬂ Hegroap g«;
it conprising: (1) a pharmaceutical conposjtion conpr.isi C oun
1, or a phar me¥utip @WF@P%&E‘&&%P%@A?&”PE%?%?E“°%¢ﬁng°]8‘?‘e3 Hoss Iidiogen or
pharnaceuticaléﬁwqg@eptable carrier, (2) prescribing information; and
(3) a container. Thegprescribing information includes advice caution
or instruction to akpdtfertk¥lef ing to adninistering conpound 1 with

food. 20l nganot her r¥Dgdi RENfretiEsauiv@tiffeantind\wadle’s FokCl., &lkypri si ng

an integrase inhibitor such as Conpound 1, prescribing,.informtion,
and a cont ai ner, mwwm&%’nﬁ%wgﬁh%@%ﬂp“&ﬁﬁgﬁwﬁ% Pifes '

i nformation regandhfGitios aesitibit banihefect hadeRtmeitd atphainigreaNallyt
bi oavail ability. In oné enbodi ment, the inyvention provides a nethod
for inproving tKePBEesHL i*R @metientdp e hRERHr ase i nhi bitor such
as conpound 1, by agfédiepitRdiniéht tREnvaitRamRsddtshinbihbe bf irdpravingtthent

with ritonavir or a-pharnpceuticall ceptable salt. thereaf, and_ with
Food. | O | pimeedistons Rehto R ERERUA (B o TPSEE AT b1 S

i ncreasi ng t hepdieppinaickadbf thec¥mPbukdsmoptigimicduticdlynte@ille sdntikii ag
admnistering tqQ the patient, 30 a therapeuti calnl y ef fF.?z&ti e am)#:nt of
conpound 1 wi tHISHVHARPRE Qgﬁ’é"%"lrf?"iat?&ﬁg“a"e“t‘ca YRReBRRILTAYIRr Rt t he
invention provides & ¢Rtdabdbhert A @aSHtRH froddedsaehbd dor inéreadmpihend

ner apeut | cal | 968 FREL AR 0D SRR G0t BGoPE REPF BRES PO

with food:20 compduRd@Re phabedemically atdeptdbleabitthasofaupddsg a nmet hod

for inhibiting activit of a retrovir intcgrase in a pati :
conpri si ng adn? ’E{séeirﬂédo PEHAPHY ”bﬁ?qde TR S0 ipgﬁ"{}%e{é?c%g%t i ve
anmount of conpasagtableshlt thetdof an affectivermhonint bf filwoskir dra pheemecdudidalisent
t he i nvention %%ovigps % netgod for the treatnment or 5 prophyl axis of
a retrovirus i NFEREPSA2F H°E%at i ent, comprising administering to the
patient a ther apeut incale emtelimett theinaentiont profideampethnd of inkiliting HIV
ritonavir d mth food. .. . l.n.-on ' [ i
br ovi des. (e e B8 aaticntin are e S FERBR B NE ABNRIEHEL S | |
t hereof for thempnnfiadFormulell)ar rptiaceaventicall§ at@ptableprabvhergofdnd an
phar macoki neti ¢ f _an HI'V integrase inhibi . gpp@ of
Formula (1)) d?%ggﬁﬁéﬁﬁggéﬁ?ﬁégﬁFyfé g@%b%%%g&%éﬁfgﬁﬁ%%go |%¥gﬂ
patient. | n. Inoove eantivdithengie inlventiommavidena peted o snardpsingdee of
ritonavir or a_phar 'callé cept - A0t fristering
conpound of Fo]?lﬁﬁ aéﬂﬁﬁgyéir.cogl gﬁalgg %gjﬁrﬁl ?glkh/etﬂgo?cceﬁpz%'?g sa t_mr1nLg
t hereof, fafr thehapatsngethergpeoficalyréitictvrenouitof compiidt§ wigh Bpod. The
integrase in a iLent,.. N i LAKent ko0 o th
provi des t he %%%%@%hbéo%vg%%ﬂﬁ ﬁéf_?@gorﬁmq n[[%me &é&&vb&‘w ease 1n the
(3- chl or o- 2- f | wexisben plesinae tofiqeaB)tidn ¢n/lr axipeasean iy dres wmde theiplasmaret
concentration time curve (AUC) compared to that if the compound was

administered wifthout food.



20 acceptable salt for the manufacture of a nedi cament for increasing
the bioavailability of the conpound conprising admnistering to a
patient a therapeutically effective anount of the conpound or a
pharmaceutically acceptable salt thereof td be adm nistered with
food. In one enbodi nent the invention provides the use of the
conpound 6- 25

(3-chl oro-2-fl uorobenzyl)-1- [(28) 1- hydr oxy- 3- net hyl but an- 2-y1] - 7- net
hoxy4- oxo-1, 4-di | i ydr.oqui nol i ne-3-carboxylic acid or its

phar maceuti cal | y acBepessbedipsnt theopventionpaenifesa Reibod of icrasing Hitent
for increasi ”gaﬂs&?uéﬁ %?E&hg&[hdq‘ 1nt5}ﬁnﬁm&ﬂﬁﬁsth§'a&nﬁ§§téﬁd§to the patient a
conprising admnistering to the patient a therapeutical effective
anount of t he themspouicdlly effectde anmanheicomuogad Lyvigefoed: a\brs@‘pgw pfthe
thereof to be g gtg]o%'nﬁ‘h?ar sfs{lretiq)gun dcogxc nirat 108 29fe8 TPAM bBIAktdAae

i nvention provi use

chl or o- 2- fI%oraﬁiygn@kysmaIIOGM)helcommmyAalmm lib slsarptnygy. e ghseryest
y-4- o0xo0-1, 4- I

Phar maceut | cal Py tnpi R e R BRI cOnAblicH o byen inercase n e arce
for inhibiti nguslet ﬂwuﬁa,srrmfccacﬂmamonhmwm%&ﬁhwmme@mﬂmtlléﬂw
conpri si ng adnaolﬁ!l %hg&ggg aﬁﬂxuﬁ%@mﬁ%ﬁ%ﬂ{fo@ therapeutically effective
amount of the co oun ar fi

ceutically acceptable salt thereof
to be adnini stered Inidne ehd:@dnndem ﬂmwvmﬂmdlrmdts 2 method feninhibiting activity

rovi des t ]

?3 \(;Ihl or o- -frif%rrg%gﬁlzydﬁ%[éfa?gg? ﬁarchfngmﬁgflﬁ]y?l t&?’é mthe PTne}ﬁ
oxy4- oxo- 1, 4- dhwpemanmffmmmmwgmmuaé owvigh fooils
pharmaceutical ly a ﬁ%g%%ﬂﬁ iyl B FRONBAG HEfolordtnd RUERAPA!

for the treatnment or pr yl'axi's of a ret ruSinfection in a
patient, corrprwrgphbga:aelnf arestoyinup ipfeaiontie apath‘-rémona:rtsm@g@wteéag kg the
ef fective amouni:.of fatcns) BRLIRsSAlGRH Yooaccept abl e
salt thereof to be a’glft’lﬁf\ar[ijlgste?1 gf\?\»e‘%vh 00 I n one enbodi mgnt t he

i nventi on ¥rovi des Talddeterlqulpm@|thﬂglﬂv?4§3na>f‘pﬁé¢srmlelémm@aﬂmgzdinFbs| tion
conprising 6- ﬁ%a@ﬂg&ﬁﬁcé c,foi'di) Efigﬁ @Eﬁﬁé)xs&%t&ﬁﬁémk dl orgphaxmaceuﬁcally

hydr oxy- 3- met tan-2-yl foqui nol i ne- 3-
car boxyl i ¢ aciatcemeblg S@lhmemcf@dldl %ﬂlﬂ@@é@@é@ﬁl:@@w Fﬂﬂﬁlér@dﬁescﬁlhwga

15 pharmaceut 'ﬁf&ﬂno&%ﬁ%f‘?k tSRE 'ﬁeprés?:hbﬂ'g‘?&@hhgﬁdlﬂmbﬂfi&fmideo”

and (3) a container; wherein the prescribing information includes
advi ce regar di trytioniat mstrueticnig agafigntaplkénptoadnipisicans seypyund 1 with food.

- [(25) - 1- hyedr oxy - 3- pel AP ¥h@Baigseny thk ifvention provides a kit comprising an
- met hoxy- 4- oxo- 1, 4- di_hydr oqui nol | ne- 3-carboxylic acid or "a

phar maceut i cal infeezrse iptibiipraushpy Comppenst L. rashribigg dofompatigne and merniaias:

the kit 20 Caané}EinQHé‘Pfe\écxflMﬁé k}ﬁamwimrﬂla@dersumﬁamn Rparding
pharmaceutical |y acceptable salt thereof I n_qne errbodl ment - t he

i nvention providdagisyaonef thg compasl iRdmprqyg.its bioavailability.

chl oro-2-f1 uor obenzml&nelen{t{oaﬁherﬂc?ﬂwm@ﬁﬁo@pmmyhlﬂm&ﬁr dgroving@hd 0X
y-4- 0Xxo- 1 4 di_hydr oqui nol i

car boxylic acid or a r ut i call
accept abl %5 RgFmagakinesics °$6‘i‘ infgps ?‘é%rtSBFléa%‘?onép‘Wg‘Hﬁcgﬁé%F“‘f gy
i ncreasing t heth@'irﬁagiﬁéd iahibitol ¥ DpatteREwith FEH4RE or a pharmaceutically acceptable

6- (3-chl oro- 2- quoro nzyl)-1-[.(25)-1-.
hydr oxy- 3- rret S‘ﬁfe éQ’f‘;“‘h%'C"’I[ﬂnet hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-

carboxylic acid in EAdh%tdnﬁﬂiduﬂblﬁlﬂléim@emiﬁafmwaﬁa&ﬂﬁdﬂiifﬂicﬁda@ihgdhewi th
food, to beamnlst %%)th ritqQnavir .or a eut.i.cal

accept abl e sal PIORYRER MR d 1B AREHFHSAT Fﬁ%‘g i f*F‘a?E B% Pieat
use of the3onpd eﬁm(aﬁy effective amount of compound 1 with ritonavir and with food.

chl oro-2-fl uor obenzyl)-1- 5 drox Ibu - 2= t hox
V4~ oxo- 1. 4-di hydr %%44?@ et TP S ORen TP R PO of iR 5 |
accept abl e sal 4bsbiptior@ff compotrdiel paptiizad, W6 pafing admitivediyb thopatient a

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




I n one enbodi nent the invention provides use of the compound 6-(3- 5
chl oro-2-fl uorobenzyl)-1-[(28)-1-hydroxy- 3-net hyl but an- 2-y1] - 7- met hox
y-4- 0xo0-1, 4-di hydroqui 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 10t hereof. I n
one enbodi nent the invention provides use of the conmpound 6-(

chl or o- 2- f | uor obenzipgnerrfiiogdgpernt thy gy entipnareddens @e@aﬁfqn%ﬁbﬁm&ﬁévw&k
y-4- oxo-1, 4-dj %&eﬁv?@keﬁ%ﬁ%]& m%eb i F%ﬂﬁm@teﬂﬂgfme?men@gl ly
ereo e e

accept abl e salt t nuf act u a medi canent

treatment or lBeppeoptepllngifoctie anquat elnpmuesnd Aveith titonavinand ywith fead
when the nedi camenty, ae‘ﬁ’iﬂo'&hﬁérﬁ@?ﬂn%rkf&n 6)99‘&(1351 Pmbfoa 458 Ak &E&En%ﬂt or

with ritonavir or a pharnmaceutically acce l e salt thereof
I n one enbddi nemphyleds pfigegitavims pfetiodds a gafieniy sPmaisiigradminisieiog ta then

coni pri si ng r!é]a%gﬁa fhe eaﬁc%hgr FRCRI Gt ¥r a4l ﬁﬂ%ﬁ{&naﬁpgﬁ@%ﬂl
20 for inproving e pharnmacoki neti-cs of an |ntegrase|n tor
in a patient. food I n one enbodi nent the invention provides a

phar maceuti cal co g q it
6- (3- chlor o- 24l uor nzy%b %g{%’f&) 19 enélon)Prm:rs} es the use of ritonavir or a

met hyl but an- 2- gtm)mchmgpﬁmwapt@klesalt ﬂmemoﬁﬁq;rtquan@ﬂapm@ac:acd;mmc

acid or a phar i ng the
bi oavai | abi'li tfﬁgﬁ&%’ ﬁ%&é’g@%&%ﬁ%ﬁ&ﬁs E’gluté E‘lrltg er egﬁuﬂlﬁﬁ@%%

I n one enbodi nemipcungd of Fesnalz GN) plra)mamgcquﬁhdb’rm@ém&bl@aﬂt ﬂm’qﬁﬁmal on

conprising 6-1( H#oro 2-f1 uor obenzyl)-1-[(28) - 1- hydr oxy- 3-

met hyl but an- 2- éaf% - met hoxy- 4- oxo- 1, 4-di hydr ogw nol i ne- 3- car boxylic

aci d or a phar maceuln el doybodisers tabinsedighntprovidestbe usoet nitarsIwEGiang t he
b t f t

absorption o I%Q:lrﬁi ﬁlgﬂgspmg}?thﬂﬁgalpﬁfefe%? anfd%é& \;ﬁgﬂa BEFoAREIaYGL D

f ood. e |1 nvention
phar maceuti al pleonpessiticilbnacsepteble isalt thgreof, for the manufacture of a medicament

6- (3-chl oro- 2- rov- 3-
met hyl but an- 2- {/ﬁ}ﬁ@ Qﬁgﬁ%ym%g%%%@l éfat%)‘ﬁydro ui nol i ne- 3-car boxylic
acid or a phar mcehtowmkpdau@éﬁhmw@lf@aﬂmo‘{l e the tisq ofrthe pemprundify

activity Of a BEHIGYL- ﬁfBE;‘E?R'?z 1 Ul S e iR RN Rl BloR
with food. @n%ﬂi%nbogl (r)ré)n e i %nt gr ovf%gg a p%g% rraceutol g-al
conposi tion Coﬁap;cqa-gb%g]hydroqumolme- -carboxyhc acid or its pharmaceutically

6- (3- chl orgy 2- J&E&%ﬁﬂgggﬁﬂrﬁé—m@ﬁ@ﬁlﬂe‘&%@ﬁ@cﬁ&:ﬁcm for increasing the

net hyl but an- 2- yl nmet hoxy- 4- oxo- di hydr oqui nol i ne- 3-car boxylic
aci d or a pharbrageiiabidisy pgtheae@eewoglmmg IpiSEIIng 69 2 PREETE R eat nent

or prophyl axi 5t]191fap@utfc%11§ QHrLEHR ahlmlﬁ%f@@ cbRpSuBdr :S¥Harth fecdBeally
adm ni stered with f one_enbodi nent _the i nvention

provi des an arﬁchl?té'?lFé?flf‘ F1§Fe°§§‘éh? admpipitered WhiPebnavir or a

phar maceutical |y aCHefHeaRt R dfRblt thdBV&RfoniREvides haBEON A c&:ﬁﬁound 6-
phar macoki neti cs of an H V_integrase inhibitor |ery§{qtat| e

In one entfodi ertieRe-frorekerah- il GW-ddydwry e PR, I'7*5’§3’t’?f‘y'

' conposi ti on cpBRs1M-B8iydroquinoline-3- carboxyhc acid or its pharmaceutically
6- (3-chl oro-2-fl uorobenz

met hyl but an- 2-8Ff§Riebl ﬁéﬁlﬁﬁq&ﬁ‘ﬁ;‘%éﬁfsém’i? cc‘fyaﬁ%‘?%ﬂ'ﬁ?lﬁg?’i ipereasing oy yl i ¢

aci d or a phar4megiiohof thy caapapidahkatiat] cdny@ishaf adusinisietibgaatieng t he
bi oavail abilit ,15 of, the ¢ d.to be adpm nistered with food. In
one enbodi mentPaisat 7 heEpey W@FE@FWW“&HFWBFQWBWq%aagem

conpri si Ng3o pharmaceutically acceptable salt thereof to be administered with food.

6- ( 3- Chl or o- 2f|uor benz dr oxy.- 3- met but an- 2-

y11- 7- met hoxy- 4- ox %‘?%H?%%%?%‘&V?ﬁéné’rﬁép%lﬁﬂ %‘“’ Ergegpe §6-
chloro—2~ﬂuorobenzy1)-l [(25)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid or its pharmaccutically acceptable

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



pharmaceutically acceptable salt thereof for increasing the
absorption of the - 20 conpound in a patient to be admnistered with
food. In one enbodi nent the invention provides an anti-retroviral
agent conpri sing

6- ( 3-chl oro- 2-fl uorobenzyl)-1-[(28) - 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 i atient to be adm nistered with food. In
one enbodi nent “ﬁ%gﬁe Avé ﬁf‘{]‘ﬁrﬁ’ Sthesrdminisisring o thegatieaa thepaprutically

conpri sing effective amount of the compound or a pharmaceutically acceptable salt

6- (3-chl or0-2-11 uoroblfﬁnz 1 142(%(’1% dr oxy- 3- net hyl but an- 2-

y11- 7- et hoxy- {pgrept ip ‘T‘fi}/’a‘%‘H lf 3B carboxylic acid or a
pharmaceutical |y achegieadhidiabt tﬁmﬁz@&ionflﬁbwaégamb h@@éﬂ‘iﬁ@boﬂﬁound 6-
prophyl axi s Of,\ﬂaﬂio re rovirus infection _in a patient to be

admi ni st er et P90 uorobenzyl}h[@ﬁ); BWEEEY cmetyHa a2y e T-sethoxy-

provi des the usgxef) @&h&&fo@lﬂﬁ@ﬁﬁc-sw%k?ﬁé ad o@ﬁ?ﬁﬁaﬁﬂﬁ@éﬂfs hgal Iy
acceptabl e salt thereof for the manufacfure_of a nedi canent for oral

admi ni st r at i on2REPIAYIE S8 Forrts mapwlaeiref agnedicareent Sorothe featmspt ¢ty of
the integrase jn@iihﬁhhﬁ)beEe&MuphﬁéﬁﬁQQthﬁﬁédtyc&%ﬁm nﬁéhrn%

thereof in the treatnent of an int eC%vase responsi ve condition
a retrovirus iheaationss taerapputisalinelfgclve ameent;of theprommapsy | ora

one enbodi fENnt phRQabdihedty :R:@e;fﬂﬁ ‘eslséte&ﬁé&?tdlﬁ@a&ﬁm&&xé@mﬂrfééf
i nhibitor (e.g. a conpound Formul a ( such as Conpound 1) or a

phar naceutieal | y SInefE’Géﬁibé’ﬂFée@élFech%’Pé‘@Fo‘fléﬁ’s%%C%Piﬁﬁl%t( 2 of a

medi cament  f or piRiahceddBil Rofipb@tibR Bombifing Q-Qﬁwchfdi’é-zaﬁ&&&yénﬂ?l hngspased
absor ption of the méegrase I nhi bltor or the pharnaceutica

accept abl e sal Wdremrdafethyibptpe-2eyl 13‘31%%‘?"3’04'05%'1r41fl’@§¢fé’§émﬁ’lé§?:léns| ve

condi tion (e. Qearboxiylit bEM &L@ ﬁ%ﬁ%@ﬁlﬁé&@ptﬁlﬁe@ﬂtﬁ“e}édf%ﬁ% ion or
Al DS). 10l enbodi rragp ek e i.nvention provides the use of an

i nt egr ase ]1r]5nh| aprgpoepc eRinIs GRrgieTs 48 WIS*FWF% IPfWHe% 234 (Borpound
1) or a phar rrmme@awharemspfe@,ahlﬁng aﬁ*&nﬁd@ﬁﬁeﬁﬁmdé@radm@ réRfshact ure

of a nedicanent, for admi histratio ritonavir

phar maceut i cal 1P BEEERE éﬁé@%@‘#ﬁ@%ﬁ?ﬁﬁr (2Rl 'thﬁ’ @@?‘We@vlbﬁﬁn'z"
i nt egrase res pﬁpsw@h@qnmokqu-amyamqambﬁﬁé-gseaf%%yluElacﬁetot gn such as
an HV 15 infegtion orAtq, ri r{ em hodi nent the invention

provi des the LI@‘@”B?GGPT‘?% Acepiehle saltiharent wathfoed| Jnypng caboriamans thedsit
thereof f@o thenwpHohal! fiftherQionirize ditGare bk a&aﬁmsmtmaﬂ%edebmlé/!atth

an integrase |t§h|b tor (e.g. a conmpound of Formula (1) such as
Compound 1) br rmaceutically acceptable salt thereof for the

treatment of an 20 Tnwhe grdsinics ﬂ&ﬁﬁize\mxoﬁ@ﬂdhadsﬁiae O£thg compbid Y3 US
Infectio n suc h hforo %nﬂ&%bén%ﬁ Clt {(9.% P liwdrcxxy )3-methylbuta.n—Z—yI]—7—methoxy-4—
oxo-l,4-d1hydroqu1nol1ne—3-carboxyhc acid or a pharmaceutically acceptable

25  salt thereof for the manufacture of a medicament for increasing the
bioavailability of the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-
hydroxy-3-methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid 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-z-ﬂuorobenzyl)-l—[(28)-1-hydroxy-3-meﬁlylbutan-z—yll-7—methoxy-4—
oxo-1,4-dihydroquinoline-3-carboxylic acid or a phafmaceutically acceptable
salt thereof for the manufacture of 2 medicament for increasing the absorption
of ‘the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-



I n one enbodi nent the invention provides the use of an integrase
inhibitor (e.g. a conpound of Fornula (1) such as Conmpound 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). In
one enbodi nent the invention provides the use of ritonavir or a
pharmaceutically acceptable salt thereof for the manufacture of a

medi cament f or mathyltmitast2-atli Tomethiorir 4aro- hitaliydsequintling3-eprbeolig.acid
conpound ‘of Fogmul g (] %'h%gt:ﬁg {f%ﬁic%&egpﬂg%%?té)ed%t@fogﬁ apmaceutically

accept abl e sal ereo e treatnment of an int egrase responsive
condi tion (e. gadminisidredwith sitorianires ipbarmsacehticadly ancepiablesadichersaf. or

AIDS). In one. enbpdi nen ' | A el
I nt egrase i nhi bi torﬂ-'(%l?eg?ngbé)hggﬁ%%eﬁ%b%&ﬁ%r%?ﬁf%?gﬁﬁ%ﬁ%%gund
1) or a phé nmacdotor2-dubyoberay®pt-§75E 1 daitoxtytfe ety lfutan-24y8 - Franetifoxytdir e

of a medi caMent_for Lnistration i, i t onavi .

phannaccut i cal ?’§/° 'g’g é‘g’%{'géggﬂuem ‘2;1%13{ ﬁ?%ecr’%%?mg%d ﬁ‘agéhag%zrln&%flgatnryaatcfj%m%e th
food, for the talishemehfor tfe manifathay od g enadicypwns fordntibitidg activity efay. a
retrovirus infection such as 'an.HLV.inf.ecti s s

erbod! ment ¢ e RVERY PP v BRI HpoR HEh Al £ fARlinielele Bl
phar maceut i cal fopdadepidatitistesd| with Hemewil of @ pharhmacemicalinatcgpablsfsal
medi canment d‘or 10 gdm’ nistration with an integrase inhibitor (e.g. a
conpound o]f Fo | (I) such as Conpound 1) or a pharmaceutically
accept abl e salt thefheafe autsbdiment slcinmestiongirpvidesmse lof theomifound GHE-

treatment of an.int ase re | ndj t4 | [LUS

i nfecti on such®48%a '%{QPW%FW @(Q:f'r 'r%'y'?i'r %@f 5%%)‘3'8’%1 Zbéﬂaénﬁ%y&%{ém%‘&lorxﬁ}-4-
advant ages of btheljdndibpdroguinolas-3vedrbogdicaddt ¢1 plrimadeuticalbraccemable
features, wll a ent fro scri-nt i f ' tion
provi ded her ei %a?ﬁhe%%@wgﬁq@%ﬂWﬁé@&ﬁhgﬂtetgl G 1lis
graph of plssnpropbylegistof até¢tavive irfesioni ine phientCdrpdmmuiedicatertds and i n
conbination with ritonavit. i . on a linear
scal e of the p?&%ﬁuasg%rg‘%g%ﬁr}tf?ég%% %‘I‘zmlé-'-fs(t %—eg %?@%Q%Q/Ho&%] :

robenzyl) - 14( 2fhartrabsudicallyacgepeblhpalb theagnf2- y 1} - 7- net hoxy4- oxo- 1, 4-di h
ydr Oqui nol i ne- 3- car Qokyl | ' IR g% Sy ation
thereolin the fast eglggnedé#bé%ﬂsl%latt es. F#%%%)Jyﬁ%%ﬁ%%@:s a%la from
Exanpl e 3. 25Ft@npakitidl epsipristngsitdeevar ¢mraophanaseptically. acFer@abls salt thereof
iT1tistratgs. dafqnbEmRd e WRirhatokinetics of an HIV integrase inhibitor in a patient.

In one embodiment the invention provides a pharmaceuntical

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

methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid

ora pharmaceuti.cally 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 cozﬁprising 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-
methylbutan-2-ylj-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.
_ In one embodiment the invention provides a pharmaceutical
composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
méthylbutan-z-y;l]-‘7-methoxy—4—oxo—1,4—-dihydroquinoline-3-carboxyljc acid

10



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Ri t onavir Effects:

Compounds of the fornmula (1) are HV integrase inhibitors. A specific
group of 5 conpounds of fonnula (1) are conpounds of fornmula (I1):
R4Rs' o OH Ra2 (R6)mR33 Bl (10 wherein, R4 ‘and R6 are the
same or different and each is selected fromgroup A; 10Its is
selected fromH or group A, or R4 and Rstogether forma ring that
fuses to the benzene ring to which they are bonded; mis 0 to and

Itl, R31, R32

and R33 are each defined the same as . in formula (1);

15pr ovi ded t haar aghermegestigallyracgeptatie palibersef fogdphibiting aé*ﬁt%?#éi 1y the
same or d'fferzrg birus ifiy fa%@ﬁgﬂleﬁmmaaqnﬁi@temmfoddl i's Conmpound

1: 00

St at es Pat ent
i's hereby inc
found on page

npoun l'a (1) are described in United
Appl i Imn«e@mhodbmqmé theiipyemigrpavidss axdponeeetierlo,  whi ch

0%55 aftr%gxctsﬁ{ ﬂlsfﬁﬁ sn<23' ém‘»ors rﬁ-ﬂﬁ&%ﬁcnz_%ﬂipﬁg.%l-%y&%ﬂyhe

hi s docunent

preparati o amdetbybutage2-y} rkmaﬂpgxwmcp ~bdfodremtintingGrearbaylic pyidand

(I'1) are also
enbodi nent of
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%%}%{&:B&éﬂeuh@alwcg e@g&&@@%ﬂe@?k& éﬂgﬁ%ﬁm P R1ane

I'nvent1 on di scl ose
of a retrovirus infection in a patient to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising ritongvir or a pharmaceutically acceptable salt thereof for
improving the pharmacokinetics of an HIV integrase inhibitor in a patient.

In one embodiment the invention provides an anti-retroviral agent

.comp05ition comprising 6~(3-chloro-2-fluorobenzyl)-1-[(25)-1-bydroxy-3-

methylbutan-2-y[]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
or a pharmaceutically acceptable salt thereof for incréasing the bioavailability
of the compound to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-
yl]—7-methoxy-4-foxo-1,4-dihydroquinolinc—3 -carboxylic acid or a

.pharmaceutically acceptable salt thereof for increasing the absorption of the

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-[(2S)-1-hydroxy-3-methylbutan-2-
yi}-7-methoxy-4-oxo-1,4-dihydroquinoline-3 —carBoxylic acidora
pha.mlaceuticallyz acceptable salt thereof for inhibiting activity of a retrovirus
integrase in a patient to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-flucrobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-
y1]-7-methoxy-4:o0x0-1,4-dihydroquinoline-3-carboxylic acid or a
pharmaceutically acceptable salt thereof for the treatment or prophylaxis of a
retrovirus ir;fectio:x 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
integrase inhibitor or the pharmaceutically acceptable salt thereof in the treatment

11



met hod of inproving the phannacol cinetics of a drug (or a
pharmaceutically acceptable salt thereof) by adm nistering ritonavir
or a pharmaceutically acceptable salt thereof with the drug. The drug
is preferably an H'V integrase inhibitor. Furthernore, the drug is
preferably nmetabolized by cytochrome P450 nonooxygenase. ' Wen
adm ni stered, the two agents can be fornul ated as 5separate
conpositions that are adm nistered at the sane or different tines
(e.g., concurrently, consecutively or sequentially), or they can_be

f or mul at ed andofziriniegserespomsiveccopiitigh & e sristreVirnoitection such asapttiivh

H V protease |n t are nmetabolized by cytochronme P450
nonooxygenase a?&g%%g gﬂbﬁfd benefit fromadm nistration with
ritonavir are 10 delocmielpethordimdmitheddv@tiangsovidasehe uefisoristegraglinhititpr

and 6, 703, 403, , which_ar ra n.
Their entir ety irResEPB I E SHl (P BR AE Lokt N EnBLcay
regi mens that maptbldelsa;leﬂxemdf tﬁon’the maauﬁacture ofa medlsmmmfgmmlg and
dosi ng regi.nens, f.or hlblto - i ited
States Patent EH??%W E’%‘g?l c%lrtai 1ev1{}§r%&§as@¥5%8%tjc811%§ﬁ{te%

whi ch is her ebiyﬁﬁbﬂmﬁbpme@hammemmaﬂy byceptbler el dlereof intly weatihenttof anThe
aforerent | one L SATEIR RN BSRN ¢5, LAMIS WUIN.B0. HERPRIPEC

her ei n i A |on of & Py, rexanpl e

to about 500rrgmsﬁécuan0ﬂmbbﬂ)1d of for rruI a (1) or (I11) such as Conpound | .
1 may be nisterged wt 0 f.

per day. Iaﬂinone spedi T8 “g%mc’%fp? ?ﬁg&ltﬁégn oa%la gi aQQg%ﬁﬂmr
to about 500ng(ecd. aa:on@b"pmilaﬁl?@‘fnuﬂaaﬂ)razﬂch aé Congougd L) mudkanascmmibmd '
1 may be adm n| ste it i-

per day. | n an“GHEARe R sty R e e tr LR

conmpound 1 is arhhmtor%@xrmga;ﬂn@mmput?@llmpc@&bﬂmsaltﬁb&en@for teSregnent ®fan
nmg, 175 ng or 200 ni ore sp C o ¢ ng or
about 150 ng. P r%sﬁog%e dm(% @#% Renvent: om, glplglﬂglta e dose
of ritonaviy i mfixtibweedlBBput 20 ng to about 200 ng, specifically

bet ween about 50 ny.to _ab taik 12 ﬂp@ 494, ng.
However, hi gher -and omerobg)osag%rs{ye &ﬁﬁg‘gﬁggﬁghg% e P%Néam ous.

In one embodi npiirmateudiaally aepiable selt é:ter@rﬁ forphe franufabaraniumedicyghegdor
Conmpound 1 and |fona whi c h
concentration ﬁﬁ%ﬁg}qﬁgﬂgﬁ ngl%géeggégy(oﬁxgopkro tel %Dsuc 2
bi ndi ng- adj ust éfdmpnumi rard mﬁna@hwlycmmm@limlhfbgmgffm the treatment of ga

enbodi Ment ,of - 431 Yoe IATRLSL LAk (ol RLEFARLE 1BHONA o ls LorpPUNd 1
and ritonaVir are can ac ood concentration of
Conpound 1 nai m'fmmnmgAdD& EC90 (f.e. approximately .170 ng/m in
Emax nodel) during gd, %O%ﬂlﬁxh ent the inventidh ﬁ@ﬁdmg%ké@ﬁ{n € hﬁe%x?or

anounts of the conpoun osa es given to patients Whl ch can

achi eved that fremm costheund gﬁEOW%ﬂ)/SWS&‘@W@ Ippra 31@111@?%%6?1&3'
nore than 1.5 L%gﬂbﬁ%mt%rmf artf SbRLAP YA dﬂm@m&c%ﬁcaﬂﬁc@e]ﬁﬂﬁ§ b1t hereof,

enbodi ment the 1 nvention provides a nethod for inproving

phar macoki A%t i & tef mapuferiniapfagpedieamet for @%Fewn@fmﬁ‘ﬁﬁ?ﬁ@éﬁﬁsﬁ%ﬂﬂ‘?
accept abl e sal Lol $366:£@10. o rBBWihS HhBEdM suBR s ATV iisfeSinadiDsgd by

cytochrome P450 nonooxygenase, nore particularly, the CYP 3A4
isoform in a patieHt 0@%‘%@@6‘1‘“&@@8@9‘!9@‘&@%@? useof BTV S%ri ng

or coadmi ni st eﬁhﬂﬁaﬁéﬁtﬁﬂﬁyh&e bR B AMARTTHH the ﬁlahﬁfa@ﬁ@@@f@hb@m&abﬁt for
thereof with the Integrase inhibitor, Such a conbinati on_of - k na as

or a pharmace uf“il‘@mlff a8 é‘é%‘taé’UP'@"Eaé‘F fobibior fog- aa“r?&‘%ﬂ‘nﬁPffF?ﬁ‘%

inhibitO 96 acehab ag@lahﬁaa&%emmb@)mé balt ﬂn%fe%@forttﬁ@&edh&ent of an
met abol i zed by cy tochrorre 0 nonooxygenase i s useful for I’PI biting

H V 15 integr agéeafﬁsedewpﬁléﬂﬁo%ﬁmi 2 gaP§ﬁI%%‘F dpfestEnn suh Ah R
treatment or pyaetha¥lapg). an HV infection or AIDS (acquired i mune

i
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Patients include any living beings, particularly, manmmals (e.qg.,
humans) . One aspe'ct of the invention provides the use of an
effective anount of ritonavir to boost the pharnmacol dnetics of an H'V
integrase inhibitor. An 20 effective anount of ritonavir, that is,

t he amount required to boost the KWintegrase inhibitor, is the
anount necessary to inprove the pharnmacol dnetic profile of the H'V

i ntegrase inhibitor when conpared to its profile when used al one. The
i nhi bitor possesses a better efficacious pharmacolcinetic profile
than it would without the addition of ritonavir. The amount of

ritonavir used to bﬂp&&cfo%@zgoésﬁn r@ﬁ%ﬁ@éﬁoh%&hﬂés%e S8 bR integrase inhibitor

subt herapeutic (e.g l ow the a nt of ritonavir

convent i onal | y(eus adofpoundyef Bgymyld @asuch as Componed B or 4 pirmergeghcally a
patient). A bo

IVt eot i on. R epapleSR Belords b A ple S A BRR U o ARl LB o
of the conﬁounﬁﬁhmﬁoﬂa@mlaa;ém(ma)cemllf tdeptablectalitthereofidudifpr adupipistratdon
in a patient i [

bl ood T evel s, RSk I Y ppfi sl saRell ERURARR cohiiiop L6 86
concentration, mfﬁmbaasdddsfaa:sfﬁﬁfrmfammprﬂﬂasbf H V int egrase and/ or
reduced systematic | eara ce rase
inhibitor that is ngri Abort ze n;%eyl o&ﬁ Sr)eéggl *h%%%%?‘\y{‘g’féﬁn’g’g%
particul arly, pﬁmn@éﬂ%hsﬁly sptptable salt thereo!f fovhe mavwfaétorenf athedicament for

ritonavir n IQB}HRP&‘Q f
Formul a (| )ﬁgs %gtlégﬁg@%%gvgggiegg%%gp fé?#il %ﬁ?&%ﬁn@g t onavi jj ;Silscgas
particularly u@eﬁmbuﬂd)l) qu:s}mmag:eutﬁ@llefafsm@lmalﬂ thereoft andefor armipistigtion
that are netab t GYika
3A isoforn. 5%%8%%?%/%@% suc %éé%é%gﬁgﬁ%%gﬁl ggl&;?g‘ diRubifs
substantial . Rmfmh!amsnclcmnlﬂw tnfectﬂhec‘fﬁﬂES) pass effect of these
o R e onay! TndRnd b hvahleal 6t RERRBARLY D33 of SARKETAC O
hepati c met abollsrrl ear ance £ Of T hese ¢6 oung

Accor di ng 150 timvemtixefoatyresf wilhie appm@nt from thm@espnpwgfgbe in’fhﬁltbmmpvr@w
t he conpound’ Ofer@r mula (1)) or the pharmaceutically acceptable salt
t hereof can al'so 10 be adm nistered with one or nore other agents

that are useful for treat|H§IEHDEBCRWHQNQFSTHBWW§N%taVUd| ne,
entricitabine, teno s Eﬁﬁlr i DAGAV '&’ﬂﬂ)%

zi dovudi ne, di danos?frg ] 1? o !a%%lac ﬁ%eél% hazi déégusef avi renz und 1
nevi r api ne, deaﬂawmimonthnrﬁﬁanmﬂlrnfoml navi r, indinavir,

at azanavi rag nel fi nayic., 2 SRk 6tEed &Pﬁ'ﬁﬁ&??&éﬁémfﬂz@iﬁ%ﬁ%@@ééh&aﬁon of

| opi navir, r| tonavir, enfuvirtid Fozi vudi ne tidoxi |, Al ovudi ne,

Dexel v uci ti bi fé3- GWF‘P‘@rﬂ%‘PWéZﬂN ﬂmdvhwfoﬂ"mmﬂbm%ztyﬂbﬁ%%
Raci vi r (racem;q,xg'liq d hroﬁg%hme-ﬂdcﬁb%;e%c i@%—(’(@c;m 6@&&2!&6&' ne tidoxil
(HOP 99. 0003), oxol ane m ne % 4072, | NK- 20,
4' - EdAT, TMC 1@@&%&9&1#&#‘@@@5 ﬁF@d 5278 (rilpivirine),

G 695634, Cal anol i gga A jnBkikdiesia® BSm BXathplX 840773, or 20
pharmaceutical ly acc tabl e salts thereof AI t hough the above i st

i ncl udes t4%adenanes¥ Wugteaten degaotipm fd@Pls 3. i s to be under st ood
that the reference Fmtmug&@@g%mﬁlgs@mpwj udes the underlying
active chem cal agent, redardl ess of source. The kits O the
invention can also optionally further conprise one or nore other
agents selected fromthe above list. 25In one enbodi nent of the
invention, the nmethods of the invention further conprise the

adm ni stration of one or nore other agents selected fromtenofovir DF
(TDF), emricitabine (FTC), zidovudine (AZT), didanosine (ddl),
stavudi ne (d4T), abacavir (ABC), atazanavir (ATV), lopinavir (LPV),
saqui navir (SQV), tipranavir (W); fosanprenavir (FosAPV) and
efavirenz (REV). The kits of the 30 invention can also optionally
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provi de prescribitig information conform ng to the nethods of the

i nvention and/or as otherw se di scussed herein. In an enbodi nent of
the invention, the prescribing information includes adm nistering the
integrase inhibitor or a 5 pharnaceutically acceptable salt thereof
with ritonavir to inproVe the pharnmacokinetics of the integrase

i nhi bitor. The effects of ritonavir on the bioavailability of
a representative integrase inhibitor will now be illustrated by the
following non-limting Exanples. 10Exanple 1. Effects of Ritonavir
Boosting on the Pharnmacokinetics of Conmpound 1 The effects of

coadmi ni stration of 100gmrAs t O@nﬁggﬁng
phar macol dneti cs of_ Corrpouﬁt{dﬁ‘?ﬂv]\gﬁgbgééﬁr&rg ned. e 'S|1\rifé é-dose and

mul ti pl e- dose Ritenanadidkbctset i cs of Conpound 1 were al so det er m ned.
The 15 nul ti pl e-do a i i r, n j

RTV was al so deter ?nécr’legf.;ﬁf\%to ﬁghgng %&wlﬁyﬁ%ﬂﬁﬁ%dgﬁp ﬁé%‘e‘fg,ss &gﬁé"kﬁoﬁp of
f 1 i ed- sequénceompoopdoeEhrmph {feacaimpoandcof formulagilkdy with 12
subj ects. The subjects were heal thy mal gs and n{- pregnant, 20
nonl actating femal es between 18 and 45 fyears of Jagey i nc usi ve.
The duration of the study was 20 d& J] f ‘

and Period 2 of days 11 to 20. Follo
Compound 1 (100 ng) and RTV (100 ng) werp€ agds
orally, imediately after a neal. Cgmapund 1 (100 ng) was
adm nistered 25 twice daily, orally, inmedi atel§7 af fér a neal .
Criteria for Evaluation Phar macoki neti@g: The follow ng
paranmeters were cal culated for Conpound 1 (and netabolites, if

possi bl e) in pl asme¥P®FRax, Trnax, Cast, Tiast, Cum 2a, AUCO | ast,
AUC nf, Y%AUCap, AUGBand RVare theZdame R akidrbitand 30cto% Qb Mbote SloBT MroWRA;

eval uat ed %y assessnent of clinical |aboratory tests at baseline and
at varioud%ine poil?ﬁtléS‘Elﬁﬁ""?‘i&"’c”r%%%’i?&?f*;peri odi ¢ physi cal :
exam nations, incl ugiRfthndiR3bgephcd Rsrm @ﬂﬂ% fHae Bi¥BMoALE BBnhe ARY &) WRich
events throughout the stildy., Statistical Methods Pharnmac' oki netics:
The phar nacol ci net i®t®Y @€ beBdstbund 1 and RTV 5 were suimarized usi ng
descripti've statisthGsotd B addition, a paranetric (nornmal theory)
anal ysis of variance (ANOQVA) usi;ng a mxed-effects npdel appropriate
for a.crossover desl?lg# \A&%‘F’(Ritzéﬁt??éhﬁ%@’&ﬁdépe FEgaRs W:HFE“]Q%);
transfor mgi on of GREAAEDthal wRBRITBOQK 8i.theh RE of 84cAITR i £6SidnMiGHaReme
Cmax). Conparisons of nultiple-dose to single-dose pharnacokinetics
of Conpound 1 EfEHE, i pl e-

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

F O O
Cl
(T Ixr™
‘0 N
l 7\"\\\\\K/OH

1.

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

25 In accord.ance with one embodiment of the_invention, there is disclosed a

method of improving the pharmacokinetics of a drug (or a pharmaceutically
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10 dose pharnmacol ci netics of Compound 1 with and wi thout RTV were
performed using 90% confidence intervals for the ratio of geonetric
nmeans for each treatnent pair. Safety: No statistical

i nference was perforned for safety data in this pharmacol cinetic
study. 15 RESULTS Pharmacol tinetic Results: Mean (%CV) pl asma
phar macoki neti c paraneters of Conpound 1 and RTV after single oral
dosi ng of Conpound 1 (100 ny, Day 1) and nultiple oral dosing of
Conpound 1 (100 ng twice daily, Day 10) in the absence of RTV or in
t he presence oﬁccmtablaaﬁtﬁw&o@rmmlaisteymg&tmva ogiarppeenatesiically00 ny,

ol od, °" LCcisbBb@eSaE el byl UG 198l is byl JOHR, B3rgrpe

(26.4) 1035. 6 inBibitoy. FEiRmmos, te dr%ﬁ&::&'e(abﬁf 1B¢talidlBed by (c4tochjomePUE08
(44.3) 4.8 (4. J%bngdx?%enatsé{f {Vheg Ie:ﬁ?ni tereégthg ?\g gge(n%s can)be(fgnn%E’?edgs Efig
5  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
10 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 2004/0167124,
15  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 (II) such as Compound 1 may be administered with
about 10 mg to about 1200mg of ritonavir per day. In one specific embodiment
20 of the invention about 20mg to about 500mg of a compound of formula (I) or (IT)
such as Compound 1 may be administered with about 10 mg to about 600mg of
ritopavir 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, m:cre specifically about 85 mg, about 125 mg or about 150 mg. In.
25  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
30 Compound 1 and ritonavir are dosages which can achieve blood concentration of
Compound 1 méint_ain.ing over, ICys (f.e. protein binﬂing—adjusted in vitro ICgs
100nM) during 24 hours.
In one embodiment of daily administration, preferable amounts of

Compound 1 and ritonavir are dosages which can achieve blood concentration of
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18.2 (9.0,42.6) 4979.4 (57.8) (cS) '919 (8 19) 8 6lZ (E8 'Z 2
Conpound 1 Alone (N=12) Day 10 (V9Z) r61L (gV) 1'1791 (cc) tar (rv
tz) Not applicable Not applicable Not applicable Not applicable _I
Arar (Vv8Z) 1'806 (roc) rooz (St) V6l (817 z*z) r*

Compound 1 maintaining over ECyo (f.e. approximately 170 ng/m) in Emax
model) during 24 hours, o
In one embodiment, 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 iogm copies/ml, preferably 2.0 Iog,q.

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

10 such treatment, bly administering or coadministering ritonavir or a
pharmaceutically acceptable salt thereof with the integrase inhibitor. Such a
combination of ritonavir or a ﬁharmaceutically acceptable salt thereof and an HIV
integrase inhibitor or a pharmaceutically acceptable salt thereof that is
metabolized by dytochrome 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'nfe:ctic-m 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 boost the HIV
integrase inhibitor, is the amount necessary to improve the phan'nacokinetic
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 enough.to effect modulation of the metabolism of the compounds of
formulas (I) and (I0), such that their exposure in a patient is boosted by increased

30 bioavailability, increased blood levels, increased half life, -increased time to peak
plasma concentration, increased/faster inhibition of HIV integrase and/or reduced
systematic clearance.

Compound 1 is a HIV integrase inhibitor that is metabolized by
cytochrome P450 monooxygenase, particularly, the CYP 3A isoform. It has now
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Not applicable Not applicable Not applicable Not aPPl icable

Par anet ers Conpound 1 AUC (ngth/nmL) (erwist) xno q(ertuffiu) nw , (1)
.11pIM OM AUC (ngsh/n0d C.. (ng/nL) Ctau (nginil)b Duri ng
adm ni strati on of Conmpound 1 al one, the nmean steady-state system c
exposure (AUCtau) to Conpound 1 (Day 10) was approxi mately 20% | ower
conmpared with the nean 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 bbres fopnsibat ritonaic eandwiused tp kaoskidy Phuamacaksingtics ofs and a

relatively | ongypRehadofhirdhiag)iaeweliak ek B V{idhegraldinhibitdrd) Wichavil s
steady state). The increase in Conpound 1 exposure after

coadmi ni st r at i BAtieHarkTysefy fpy haasiingithe effgcts of britaretinhites thatpreoved
oral bioavai | apidabbiied g %cﬂﬁ%@ﬁ%@%&a&g-&m@g 3 js¥hobdl).a
conponent of reduced syStém c C earance, as indicated by a c]hange in
observed TV, . Tixciagres of suelhbeosting was sopeetedly sabsiandiabf RikMaAvirgag limit -

| ow- dose RTV) @s ﬁ?stifﬂaﬁslf %%é‘c%f Redd Q4 mﬁﬁa@mgggg titnit &F%E'&%

e.g., achievenent o ] r troug oncentrations 'ess Trequent
dosi ng i nt er vabass (sgsitmic/orkepalic metabolan/featancsisifen of tovecsepandat s

AEs) were reported : S (33% fiV nt s)- rin
<(31dm' Li strati oﬁ of C%%gﬁﬁg%lﬂ%%ne gﬁogh?eolﬁ%{?gfl dﬁﬁli%y%ﬁtﬁ]?}é@?% (f’ %@%
44 events) durdompontdphiFemnda (rerdhe SwrpecrvticdlsRidvepthiote salh tlleesofEamalso

10 be administered with one or more other agents that are useful for treating viral
infections, such as, stavudine, emtricitabine, tenofovir, emtricitabine, abacavir,
lamivudine, zidovudine, didanosine, zalcitabine, phosphazide, efavirenz,
nevirapine, delavirdine, tipranavir, s.aquinavir, indinavir', atazanavir, nelﬁnavir,‘
amprenavir, samprenavir, fos?mprenavir, lopinavir, ritonavir, enfuvirtide,

15  Fozivudine tidoxil, Alovudine, Dexelvucitabine, Apricitabine, Amdoxovir,
Elvucitabine (AC-:H126443), Racivir (racemic FTC, PSI-5004), MIV-210, KP-
1461, fosalvudine tidoxil (HDP 99.0003), AVX756, Dioxolane Thymine (DOT),
TMC-254072, INK-20, 4'-Ed4T, TMC-125 (etravirine), Capravirine, TMC-278
(rilpivirine), GW-695634, Calanolide A, BILR 355 BS, and VRX 840773, or

20  pharmaceutically acceptable salts thereof. Although the above list includes
tradenames for several compounds, it is to be understood th-‘::lt the reference to the
tradename also iﬁcludes the underlying active chemical agent, regardless of
source. The kits of the invention can also optionally further comprise one or more
other agents selected from the above list.

25 In one embodiment of the invention, the methods of the invention further
comprise the adn‘linisu'ation of ane or more other agents selected from tenofovir
DF (TDF), emtricitabine (FTC), zidovudine (AZT), didanosine (ddl), stavudine
(d4T), abacavir (ABC), atazanavir (ATV), lopinavir (LPV), saquinavir (SQV),
tipranavir (TPV); fosamprenavir (FosAPV) 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 inrvention also provides a kit comprising (i) an integrase
inhibitor (¢.g. Compound 1), or a pharmaceutically acceptable salt thereof, (ii)

ritonavir, or a pharmaceutically acceptable salt thereof, (iii) prescribing
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reported in nore than one subject during adm nistration of Conpound 1
al one. During adm ni stration of Conpound 1+RTV, the nost frequently
reported treatnent-energent AE was nausea, experienced by 4 subjects
(33% . Most treatnent-energent AEsS were mld (Grade 1) in severity
and resol ved wi thout therapy. 20Treat nment-energent AEsS considered by
the investigator to be related to study drugs were reported in 2 of
12 subjects (17% two events) after adm nistration of Conpound 1
alone and in 5 of 12 subjects (42% 21 events) after administration

of Conpound 1+RFmaNon{ 4n@atiyRRE of Blofd &ﬂltﬁﬁerﬁ"aﬁlerﬁ%ﬁt)ﬁ% ThfdrAR G fbRn

one subject after d;dm nistratjon of npound 1
Tr eat ment - r el aPEYdRpEescHBbeRL T’F‘l‘f“ﬁ’(ﬁoéf‘%rﬁ’a’fi‘gf@ﬁbe WE]OéEPf&PtI@fﬁnE@

admi ni strati Onaﬂ/ox%rmwﬁe%'é’iféée&\/ﬁéz%lmqu%ﬁ%n{bbhfn%t Sk $fcRdion, the

vomi ting (two subjects), headache (two subjects), and pruritus (two

subj ects). prescriling iforgation ipBides adm nttering b Ptearaseriphibiiey wet

di sconti nuegl bﬁﬁﬁﬂ;ﬁ@exﬁﬁaalﬁnac%%lé§a1€ﬂﬁf€of“§tﬁ%t&9avﬂft8% Eﬁ/‘e% occurred
ec

during this study. No subject discontinued study drugs ause of a
clinical |aborBhsmacolinedicsaf the jutegrase WBIDEPT.ni cal | abor at ory

abnormal ity was 30 1BRP&MERLMARoAVIASR the BidNCRiBINGSS 2 re resentégve 1nter%a5f

Coadm nistration with RTV resulted in a net inhibitio

met abol i sm and0§jtier Wik aagy by lhllﬁgﬂ@ééédh%%bm&n@kb@gmge&xamwS
particul ar, trough concentrations. The data support the use of

| ow dose RTV as a pharmacoki netic booster of Conpound 1. 50 al

adni ni st ragg on omﬁmamn@fﬁcﬁmﬁlmawwmsﬂﬁ%bu)ﬂaé Pf.aéwaéo%?&;cslays
was well tolerated in study subjects. After adm nistration of
Conpound 1 al one, all adverse event s GERROYAA Y and transient.

Conburr'ent oral ad S ti.on of. oun 100 daj I and
RTV (100 ng twice d ?}# ‘?f%ai‘)‘g{"auc%é 8’&9&@9@ g’éﬂg?’m&?% o the $dads!
vel | -t ol er at edstita phimitheokitibticd @if ComfVolud 1 3¢t BétSiniiaéd. OTheinglo.ap &y i
1+RTV, nost adveys t.ransj ent__and

general |y consi E{t]@% %//ﬁ%tn gﬁﬁ%@gﬂ%‘g‘%ﬁ%&“ﬁoﬂf‘ k‘%‘?f‘g&g‘é feEmiged.cThey

Phar macokilet i msitiphndostmsbfieny dfatouﬁﬁﬂmﬁlltadnﬁﬁlsﬁedim(bﬂuthﬂ voied RO wagh Q¥al

Adm ni stratlondt mSu ects Infected with }ITV-1 . The safety,

tolerability, and antrviral activity of Conpound 1 admi nistered

orally as 10 ogﬂtlve daily doses (twi ce-daily for Cohorts I, 2,
y Tor

and 4; once-dal Cohorts 3 and 15 5) in subj ects chroni cal |y

infected with H V-1 i a
wer e investi gat ed. '1_|'_1H=.‘e) w%%ne?%gsﬂgﬁ% gﬁar n’aco ’rﬁLh ket
Compound 1 wer#udy wih |1%\?'é§@qtg atlesdsubgistshuets hedlthyshaled GEI Imnaaregnant

doubl e- bl iypd, % cohort, 20
doe-r angi ng, Ph@g%gﬁlngqg?ﬁgé %gﬁ’g% g%;p%ﬁgn%&% tﬁ%’ggggﬁ‘%“?g

antiretrovkal - ndve-Ti durateRETthERERAwrd 3V/dii] fih 8drad ¢ lbE a0 188 £od

not currently ving antiretroviral therapy. At screening,
subj ect s vvere]% ﬁ ‘gyi)pa?r?é) rJITO#PTV'W‘}%d"%PnﬂBY@M to 300,000

copies/nL and a CD4+ cel | I ns Fi ve successi ve
cohorts of 8 unique %‘BB?“&E‘M%“{%&PP‘S%T?{] § é%eé%Gd‘ngﬁt@E‘&"f‘cﬁere
25 treated fordallp, eraigdmmiddisecld agter Sinaslt |ctgupmnﬁ>ax1(bo Wig) Was hdimlin Srbd
or placebqg.in the d St te tol erability, pharmacokinetics,
and effi c%gy were r%?ﬁ ?IS ﬁ%ﬁﬁ%ﬁ{gﬁ?ﬁ?fﬂafter dosi ng. The active
treatnments in the as foll ows: Cohort 1, 400 ng of
Conpound 1 tw ce- d%ﬁpe@%éf) Ef{‘!f?, 300 of Conpound 1 twice-dai | Y;

Compound’ 1 tui oo 32.@“%5%“&“’ %ES%""*% piics dereriipledior . ory
(RTV), each ori%@lléfalinﬁyl (afIChmbbahtebof gwsmhbe)um pPlsar Cmob, Biles CikeTini, Cagl
100 ny of RTV., z:EA%-]astZgU mf:s/OAvﬁégp;%Btau,%i,ge/F %@UF 2 pl acebo and

6 active (random
30 Safety: Safety was evaluated by assessment of clinical Jaboratory tests at

baseline and at various time points during the study; periodic physical '
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dosed 40). Safety was evaluated for 8 subjects per cohort (2 placebo,
6 active), total 40 5 subjects. Phannacokinetics were eval uated for
28 subjects on Day 1,30 subjects on Day 10. Pharnmacokinetics were
eval uated for 30 subjects, and HLV-1 RNA was eval uated for 40

subj ects. Efficacy was determ ned for 8 subjects per cohort (2

pl acebo, 6 active), total 40 subjects. Subjects were nales and
femal es aged 18 to 60 years, inclusive, who were .. 10 - chronically
infected with H'V-1 and not currently receiving antiretroviral

t herapy with aexeovieaivnagnphdiogeithlsigns; RMAlRImEOAE00 of Biv3E6 c08ds

copi es/ nm a”dtﬂnﬁ&ﬁ&ﬁﬂhggﬁ + cell count of 200 cell S/rmB. Subjects
may have been antiretroviral treatnent-experienced or -naive, but
were not to have r ks i vhral nedication within 90 days of
basel i ne (Day 0). 1 if dﬁ%‘?‘éﬁgof the study was 21 days, with JO

days of treatment apgl 1l d8¥si0d: Hel ; ggppund
1 tablets were adm ni st_e‘f‘-eg}?%rig% l@@gg%%@&@@%n i(?{mognoglgd%gflc i'ng
pl acebo was$ adwérmissmarasidednsing gesonplive statigtion hdadditors 2 paomeGid Orotm5l

only, 100 : r o] aral Il % und fed .
con)oll'i tions .rrgcﬁl;%éeﬁ a ggos‘r%ss%} g%%&%%%%? ?ﬁ%%gﬁlh%g&?#ﬁ 8‘?%} “BPPEAEy
endpoi nt was tfheamoesovgndesion wassfitto thechatirablogadipbings fradsforfraton bfisel i ne

e o mum ar o A DRRERRLEL bRt ALOL A e g RbBS ot

Phar macoki net irealtiplptdose & binglerdgsgpphasmacqination ef Chinpetrdc] et mukipier

for Conpoygpd y T , 2,2,
T 4, AUOYT ase S RS e CERBitmd it it Wbt REY e Borie
Concent r at i ond:s8fE 303rporfidende interyads fop Herratio o povmettie ayeansior sachPBMO)
were det er m neglagndilg, pPhar macokinetics of Conpound 1 in PBMCs was
expl or ed. Safety:. Adverse events, vital signs,

el ect r ocar di ogram  Surbiy Rl BRI \d PorADN 6l Al F e in his

| aboratory tests were_ evaluated for safety.” Statistica et hods

Effi cacy: Pai PRASRRELIEHS Fi88s were conducted using W1 coxon rank sum
exact test .to._co re the placebotgroup (2 subjects each frrom Cohorts
1 throughlﬁ c&#béﬁﬁ%g and. each of the 5 Conpound 1 &se levels (6

subj ects at each dqge |l eve]) and bet n each pair 5 anong the 5
Conpound 1 dose Ie%%'.mfﬂ E“‘%gﬁf‘g@t&%égﬁ%‘{:@lﬁé‘&%ﬂ&& ingtig 00 ny
(szTz/ w;ar'e t {gapmnggeraos eﬁﬁi}aatu&i gﬁzﬁiJRTV{det’e’r aingwéﬁ%aioyﬁg ob;zh%wom1
etection Iim opLes were ent ered _as plL es .. )
Phar macoki net |(%Qs ; m’?’h]éag hﬁ?ﬁ?ﬁ%ﬁﬁyf’mﬁe‘ﬁl OFRE 8}@“&&9&%3 fyice daily.

gl asma and peﬁ)a;yﬁéh)?ait’rialad)_milcgnmmw;lremﬂle]gﬁbdeﬁcéﬂ@ﬁm!?uﬂﬂﬁgi:té&d orflya
escripti S I StLCS.. addition, 10Q.for, eac oun se

| evel , anﬁgna%%é%gié %?S%\%dr)q]%ﬁt a%\/g@ %&ﬁ@%&sﬁﬂgﬁoﬁéﬁﬂaﬁ&dﬁ@ 20)
par anet ers (AuCrasdiollowx) t o exam ne dose proportionality and

st eady- state pharmacoki netics. Conmpound 31 trough | evels neasured on
Days 2, 4, 7, 10, and 1] were included, as appropriate, in these
anal yses. Safety: The proportion of subjects with adverse events was
sumari zed by treatnent, 15 systemorgan class and preferred termfor
treat nent - emergent adverse events, treatnent- related adverse events,
serious adverse events, and adverse events |leading to study drug

di sconti nuation. Adverse events were coded using the Medi cal
Dictionary for Regulatory Activities (MedDRA(r)) version 8. 1.

Addi ti onal summaries of adverse events were displayed by highest

grade, investigator's assessnent of relationship to-study drug, and
ef fect on study
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During administration of Compound 1 alone, the mean steady-state systemic
exposure (AUC,,) to Compound 1 (Day 10) was approximately 20% lower compared with
the mean exposure (AUC;y) after a single dose (Day 1), indicating autoinduction of
Compound 1 metabolism. Coadministration with RTV resulted in a net inhibition of -
Compound I metabolisim, 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 imprmfed oral bioavailability due to decreased first-pass metabolism, with a

component of reduced systemic tlearance, as indicated by a change in observed Ty,.

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 frough

concentrations and less frequent dosing intervals.

Safety Resulis: 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 1+RTV. No single AE was
reported in more than one subject during administration of Compound 1 alone. During
admlmstratlon of Compound 1+RTV, the most frequently reported treatment—emergent AE
was nausea experienced by 4 sub_}ects (33%). Most treatmcnt-emergent AEs were mlld

(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 (17%, two events) after administration of Compound 1
alonie 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
admiuristration of Compound I+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 abnormality 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 transientj. Concurrent oral administration of Compound 1 (100 mg twice daily)
and RTV (100 mg twic::s 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 Cohorts 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 I/2_l studies of Compo.und 1 therapy in antiretroviral-naive- or -
experienced HIV-infected aduits 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 A

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; Cohort 5, 50 mg of
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Compound 1+100 mg of RTV (RTV), each once daily. The placebo group in Cohort 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
5  subjects. - Phammacokinetics were evaluated for 28 subjects on Day 1, 30 subjects on Day 10.
Pharmacokinetics we,re. evaluated for 30 subjects, and HIV-] RNA was evaluated for 40
subjects. Efficacy was determined for § subjects per cohort (2 placebo, 6 active), total 40

subjects.

Subjects were n:\ales and females aged 18 fo 60 years, inclusive, who were

10 - chronically infected with HI\-I—] '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 c:ell;s/nfxm3 . Subjects may have been antiretroviral treatment-experienced
or -naive, but were not to have received antiviral medication within 90 days of baseline (Day
0).

15 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

20 Efficacy: The primary efficacy endpoint was the maximum HIV-1 RNA reduction
(logto 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.

Phannacokineti‘cs: The foliowing plasma pharmacokinetic parameters for Compound
1 Were calculaIEd: Cma_)s, Tmax, C]ast, Tlast, Ctau, ?\oz, T'/_,, AUCO-[ast, AUC{nf, % AUCexp, AUCtau,
25 '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

10

15

T 20

25

Efficacy: Pairwise comparisons were conducted using Wilcoxon rank sum exact test

to compare the pl{lcebo‘ group (2 subjects each from Cohorts 1 through 4 combined) and each

" of the 5 Compound 1 dose levels (6 subjects 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 Cnqy) to examine dose proportionality and steady-state
pharmacokinetics. Compound 1 trough levels measured on Days 2, 4, 7, 10, and 11 were

included, as appropriate, in these analyses,

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

were summarized by visit,

RESULTS

'Efficacy, Pharmacokinetic, and Pharmacodynamic ilesults 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 levels at all dose {|evels
conpared with placebo (p < 0.0007). 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 HP/-1 RNA from baseline of -1.94 0.52, -1.91
0.60 and -1.99 th 0.38 logio copies/nL (mean th SD), respectively.
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i nvestigator was experienced by nore than 2 subjects within a group,
and only 3 treatnent-related: adverse events by preferred term
occurred in 2 subjects within a group: diarrhea.: (placebo), nausea,
(pl acebo and 200 ng of Conpound 1 twi ce-daily), and fatigue (200 ny
of Conpound 1 twice-daily). Al 40 subjects who received study drug
conpl eted the study. There were 5 no dose interruptions,

di sconti nuati ons, or serious adverse events. Five subjects had
treatment -eni ergent Grade 3 or 4 |aboratory abnormalities, 2 subjects
in the placebo group and 1 subject in each of the placebo + RTV
once-daily, the 400 ng of Conipound 1 tw ce-daily, and 50 ng of
Compound 1 +_RTVeonce-daily groups. One of the Grade 3 |aboratory
abnormalities i nst Be pl acebo 30 group, high triglycerides that
resolved w trgout %Fﬁer amyqo. wasgconsi dered by the investigator to be an
adverse evenk thg Ewas 2uwr el a¥ed to study drug. The 2 subjects
treated wnthEC0ma:0ﬂnd %‘Wﬂo tigd Grade 3 | aboratory abnormalities

(el evat ed no‘#f astml dg t t e o yce%‘i des or el evated serum anyl ase), al so
had abnor mal *-val ﬁbg at &ésel i'Re. No clinically relevant changes in
hemat ol ogy an:d u1;,| gal y§§ 15 £indi ngs, vital signs, body weight, or

el ectrocardi ggr aié gnd @Bt hal#i ¢ exami nations occurred during the

st udy. CONCLESI CﬁSEEffgcécy AAdm ni stration of Conpound 1 at doses of
200, 400, or 5800_@@ t wecg? dalq?y 800 ny once-daily, or 50 ng + 100 ny
RTV once- dai Ey te 20 agl gvi rag-?mal ve or -experienced Hll-infected
subj ects for r,,10 '(EO seClg‘.t?cve cﬁ(yg as nonot herapy significantly reduced
H V-1 RNA cogzpared.%w tlEF ace%o::.at all dose |l evels. Conpound 1 doses
of 400 ng twsce- gy, 58 rrg—»tsavl ce-daily, and 50 ng + 100 ng | RTV
once-daily r@sul t§_e§ mcna’an d@c{ﬁl nes from baseline of -1.94, -1.91
and-1.99 | og (gjﬂes/ rh_o res @tlvely No Conmpound 1 25 resistance
mut ati ons weke dét gcted-on the g ntegrase gene of any subject through
Day 21. - P'h‘:a.grra% &,_etl G8/%har nacodynani cs: Conpound 1 exhi bited
phar macoki nePl Cs %gppon-t bng taMege-daily dosing al one or once-daily
dosing with a | o gose_o( £00 fzof RTV. A Conpound 1

exposur e- resgons@ Eel a@ anshl B0 was identified with Conmpound 1 Ct.
val ues that &it weEl t@-g si MLE Emax nodel . The estimated inhibitory
guoti ent of Borrp@uad 13 a ed usi ng a protein-binding adjusted
mwtrolCﬁOoE- WE \@559 .1, and 18.8 at the 400 ny
twi ce-daily, 2800& twepg cﬁa-%yﬂ and 50 ng + RTV dose once-daily

| evel s, resp@ctuze RY. @o%p@n@g trough concentrations at these dose
| evel s exceeffed Jghe pr &t & r8 bErii ng-adj usted in vitro i e95 of 44.9
ng/ mL for the entsiBe d&sing iRt@rval . Safety: Compound 1 was

general |y wekl t&-&rat &dsats aklp dose |evels, with 5 no dose

i nterruptions, dJ;‘sEbnt1~n5af§ op;g or serious adverse events. MNbst

adver se evenEs \/\ér.g m @d“a@l $esolved with therapy. The npst conmon
treatnent- ef er aﬂvg;r& 2went was headache, and the nost common
treatment-repate —&_dveg;sa &/ente was nausea. The cl asses, frequency,
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and | aboratory abnornmalities were simlar between the active and

pl acebo 10 groups. Exanple 3. Effects of R tonavir Doses on the

Phar naaeoki neti cs of Conpound 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 evaluated. The effects of a range
of ny doses (20, 50, 100, and 200 ng once daily) on hepatic
cytochrone P450 3A (CYP3A) activity were al so eval uated using a CYP3A
subs-trate. The safety and tolerability of a range of RTV doses in
conbi nation 20 w tﬁoﬁpmﬁmﬂondihém gigaifantiyveducidadV -VIRHHODS els at all

A randorni zed RN | abel e . e

Phase 1 study Qﬁg %Vgﬁocl?&p&fd( ﬂggﬁﬁ%é’% J?Q@”@v‘éﬁ‘ﬁ%ﬁ@?“@ﬁ%}h@& ‘F)F
two g & oups; ] 12dc(s&1ge¥zjai;15patgi1ce1 dodes eﬁfmo ﬂfngﬁl)ed dlmlgrhswmgmmcﬁﬁalﬁml &1 30 mg
even distribution o e non:.pregna non-lactatin
femal e subj ect‘éoaaﬁlé‘a %’?ﬁ?@g’n{% gﬁ i n%‘}cﬁgqaggresgﬂe‘?m gt Eeduction
gubj ects were MWIMMMQMAWOBQCLEIQIM{;@M es, wth a
body nasi |ndex BM 19 § BM 530, no significant nedical hi story
and in good germke gio capice B clmganarSIBY, respectivele dien 20 daysaf
screening 30 ey ﬁé:’a BPnRACRITRAL A0ndBleck BARIGRa SRS Bidhfhed © the

schedul ed first dose. he estimat e I Nl ne ear ance
Coci croft- Gaulmu(augnm@aménonldw;o Geingorund Lwesisivaces@utatinegs plservsdiimg

Compound 1/r 5‘9@3

125 ng tabl et ﬁ%ﬁr’ﬁ%l—ﬁgﬁ%n g&?lﬁge'i pé’é{i‘%g%ﬁo ngy
dose) QD (I@OtWhQ@@rﬁxpmh‘@ tGMa@hﬁbﬁ@rSB Conpound 1, 1 x 125 ny
tabl et plus RTV 50

dose) qg (both dr ugdg&?g t B&r’?’gdé&?réés%%g@’%‘%‘&&“gwﬁtﬁp "os g

tabl et pl usaT\PhegDagekinegos wgtb ntcesémstdow (@%dﬂﬂm@ 8pQ nlg)mng-dé@l@@)ld@

both d 1
g | 3}5 RT{/U% o' %&ﬁ’tﬁm@&&d da-é’ee:?e%)gﬁ%ﬁ Qﬁgggﬂawﬁl{%\%mﬁmém ég ‘55%"5&’%%

drugs in the ﬁMO mgfslvé? o%ﬁempwtm@mrﬁw RR¢e-Jgily r&aﬂ’fﬁﬁhlspétr ed
first, imydi alhﬂbyncfncﬂi{@m Byeaf08H RetBGlisk and high sﬁteﬁﬂﬂ"g ké/su%ésﬂl of

m dazol am ( MDZ; mg giver 1 mnute), as a probe for CYP3 actity,
was adni ni st erlé*ﬂflftuéafé‘éﬁlﬁh§mﬂe§“@‘{mfm‘3 Rhprpecalinatiayfingings o BB wetgost -

Coi nPound 1/ asikRg: Hih DB¥Sa bhardidokibetic data. A Compound 1 exposure-response

relationship was identified with Compound 1 Cy values that fit well to a simple
Enax model with an ECsq of 14.4 ng/mL and an B, 0f 2.32 log;g copies/mL
20  reduction from baseline. The estimated inhibitory quotient of Compound 1,

calculated as the observed mean Cy, divided by the protein-binding adjusted, in
vitro ICsp of 7.17 ng/mlL, was 5.9, 6.7, and 18.8 at the 400 mg twice-daily,
800 mg tv.rice-daiiy, and 50 mg + RTV once-daily dose levels, respectively.
Compound 1 trough concentrations at these doses also exceeded the protein

25  binding-adjusted in vitro ICss of 44.9 ng/mL (100 nM) for the entire dosing
interval. '

Safety Results Treatment-emergent adverse events were experienced by
most subjects, bu’jc headache and diarrhea were the only adverse events reported
by more than 2 subjects within a group. The incidence of treatment-emergent

30  adverse events in subjects who received Compound I was similar to, or lower
than, the inciéienc,'e in the placebo groups, and the classes of adverse events were

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

investigator was experienced by more than 2 subjects within 2 group, and only 3
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15Fol | owi ng screeni ng procedures and baseline assessnents, eligible
subj ects were random zed to one of two treatnment groups as descri bed
bel ow. Day. Treatnent and/or NMDZ Probe | RK Assessnent conducted G oup
11 MZ MXZ 2-10 A° in the AM None 11 A inthe AMiMXZ: 6
hours postdose Conmpound 1, RTV and 1V1DZ 12-20 ,C. in the AM None 21
C in the AMMDZ: 6 hours postdose Conpound 1, RTV and MXZ

treatment-related adverse events by preferred term occurred in 2 subjects within
a group: diarthea (placebo), nausea, (placebo and 200 mg of Compound 1 twice-
daily), and fatigue (200 mg of Compound 1 twice-daily). '
All 40 subjects who received study drug completed the study. There were
5  no dose interruptions, discontinuations, or serious adverse events, Five subjects
had treatxnent—erfiergent Grade 3 or 4 laboratory abnormalities, 2 subjects in the
placebo group and 1 subject in each of the placebo + RTV once-daily, the
400 mg of Com'plound 1 twice-daily, and 50 mg of Compound 1 + RTV
once-daily groups. One of the Grade 3 laboratory abnormalities in the placebo
10  group, high triglycerides that resolved without therapy, was considered by the
investigator to be an adverse event that was unrelated to study drug. The
2 subjects treated with Compound ‘1 who had Grade 3 laboratory abnormalities
(elevated nonfasting triglycerides or elevated serum amylase), also had abnormal
values at baseliné. No clinically relevant changes in hematology and urinalysis
15 ﬁndings, vital signs, body weight, or electrocardiogram and ophthalmic
examinations occurred during the study.
CONCLUSIONS '
Efficacy: Administration of Compound 1 at doses of 200, 400, or 800
mg twice-daily; 800 mg once-daily, or 50 mg + 100 mg RTV once-daily to
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 logq copies/mL, respectively. No Compound 1
25 resistance mutations were detected in the integrase gene of any subject through
Day 21.
Pharmacokinetics/Pharmacodyramics: Compound 1 exhibited
pharmacokinetics supporting twice-daily dosing alone or once-daily dosing with
. a lov.v 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 Epg, model.
‘The estimated inhibitory quotient of Compound 1, calculated using a protein-
binding adjusted in vitro ICss 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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" Goup 2 1 .MDZ MDZ 2-10 B: in the AM None 11 B: in the AM

Conpound 1, RTV and WMDZ: 6 hours postdose MDZ. . 12-20 D. in the AM
None 21 D in the AM Conpound 1, RTV and WMDZ: 6 hours postdose
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levels, respecﬁvély. Compound 1 trough concentrations at these dose levels
exceeded the pro]tein binding-adjusted in vitro ICss of 44.9 ng/mL for the entire
dosing interval, -

Safety: Compound 1 was generally well toleraied 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_s::a event was he a&ache, and the most common treatment-related
adverse event WE&S pausea. The classes, frequency, and severtty of adverse events

and laboratory apﬁonna.lities were similar between the active and placebo

groups.

Example 3; Effects of Ritonavir Doses on the Pharmacokinetics of

Componnd 1

'I'hé effects of a range of titonavir (RTV) doses (20, 50, 100, and 200 mg
once daily) on the pharmacokinetics of Compound 1 were evaluated. The effects
of a range of RTV doses (20, 50, 100, and 200 mg once daily) on hepatic
eytochrome P450 3A (CYP3A) activity were also evaluated using a CYP3A
substrate. The ééfef:y and toierabili-ty of a range of RTV doses in combination
with Compound 1 were also evaluated.

METHODS

A randon:nized » open label, single-center, multiple-dose, two group,
Phase 1 study was 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-
435, inclusive l

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 mI/min.,
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MDZ All Conmpound 1/r doses were adm nistered i medi ately after
conpletion of an AMneal with 240 nL of water. Serial blood sanples
for analysis of Conpound 1 and RTV plasma concentrations were

coll ected on Days 11 and 21 5at the following tinme points post-
Compound 1/r dosing: O (predose), 0.5, 1, 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 plasnma concentrations were coll ected on
Days 1,11, and 21 at the following tine points post- MDZ dosing: O
(predose), 5 m nut e$he fidlodwimgiCompowsl hr siutleeatB@notsiware esedand 1, 2, 4,

Phar el i oot o et dR L Rha YDE ISR AR bR Ty 20 me

(ejsfti mat Iedl. ] (iio m@(mIE%t ; @m«ﬁMM]tgivﬂsO @grc{o_@é)@]d (B%&S@ﬁg@leﬂitt{m_ MD).
inical |aboratory,tests; si cal ,exam_nations and vital signs
(tenperature, bl ood frER if‘%‘?@’é’ﬂ’?diaﬁé,ugﬂéﬂ%@b?]ﬁ‘éﬁ S0 mee) were
perforned at SEEBBNYsoIBRGELIIA REvOS0 B2 s QI IR gl in Wil AD

signs (tenperature, blood, pressure, heart rate, and respiration fat e)
were al so perf or medTeatpeny £: Comppupdd, Dx laﬁntgﬁbhﬁpkﬂﬁﬁégkfﬁ%@ﬁl am

dose) and at O¢gp, ) %E‘%Q'
Test Product, S@S%%{%]%&rﬁ/%%ne@sg? t(,%\ 1m¢2i92'¥1r@ a‘ﬁggi\c:lml(g@%orrp ulﬂgﬁ‘%mid)x 125

nmg tablet plus RTV 2eamper0d:Gompoved AN x285 me @bleppluadk TV 240 mgl25 ny

tabl et plus RT C | ' . abl et
plus RTV 200 : m%@ Aﬁ} H%oé%ﬁ%?@%%n(éoﬁdﬁ%%ézg wer'e
adm ni st er B4 i nmredi Bergagh Sy owptmgnt KipY wies edmofistered fiasidamdédigelymeal .
Ref erence Ther ng[;qu de of Adm nistration 25Conpound 1, 1 X
125 ny tabl et %F%ge%%% 10 Mi%(i n the AM Al Conmpound hr doses
wer e adni ni stered i fflei &Y ansh elonidegplag | bmgmyenl mingehaslaptibzed
meal . O e | R LA Bl Ol aSRALICHAS RARLEA 1800SR ©F
clinical l|aboratory tests, .E%Jerl_o I ¢ physical exam nati oris

i ncl udi ng- vi t af beprgpgstaopme repsieg poPays 1Herd A the study, and by
the documepy ati on %ol%ﬁé%&e@:ﬁﬁgh%cel B€ardOlak OMeNEs AL ASHTR eligiple

phar macoki neti c _paraneters were cal cul ated: For at- Corgound 1 and
gs

RTV: Cm ;| ax, subjegtwere gandomizgg to one ofifwy Heptmenigrowpy s dgsriibgd belopp
MDZ: AUCO- | ast [AUCI T, [AUC . X, ~Cast, Tiast, Ay, 1174, Ccand VzZ.
PK Assessment
Day Treatment and/or MDZ. Probe conducted
Group 1
1 MDZ MDZ
2-10 : A:inthe AM. None
11 ‘ A: in the AM Compound 1, RTV and
MDZ: 6 hours postdose MDZ
12-20 ; C:inthe AM .' None
21 ' C: inthe AM Compound 1, RTV and
MDZ: 6 hours posidose MDZ
Group 2 :
1 MDZ, MDZ
2-10 : B:inthe AM None
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Statistical Methods: Safety and pharnmacokinetic paraneters for 10
Compound 1, RTV and MDZ were sunmarized by subject and RTV.cl ose
| evel using descriptive statistics. Power nodels and/or ANOVA nodel s

(as appropri at

e) were fitted using Conpound 1 pharnacokinetic

paranmeters (AUC, Canp, and Ctell) fromall treatnments. The popul atio
mean sl ope was estimated along with a corresponding 90 % Cl. This

study was perf
Clinical Pract
shown in the f
3A: Mean (CV%

RTV + 50 ng RT\V_+100 ny
31:0(30.9) 101 (428-20 145 (36. 1p: 2ibe AM. 0) 146 |(22.6) CNast (ng/m)

0.20 (40.6) 1.

10

15

20

25

ornmed in conpliance 15 with the guidelines of Good
lces. (GCPs). Results: "Results fromthe study
ol | i ng |t hr ee TaBl @sh8AMC and i n FCgmpesndl,RTVabd e

MDZ PK R t NDZ Al 0 .
WA e SO e

UC nr_i( ng..l ui na

53— 2 A 25T 26 ) A (23D 258 { 248
217 oY Vit AM 770 ) 1© Compbund 1, RTV and

MDZ: 6 hours postdose - MDZ

All Compound 1/r doses were administered immediately after completion
of an AM meal with 240 mL of water. Serial blood samples for analysis of
Compound 1 and RTV plasma concentrations were collected on ;Days 11 and 21
at the following time points post- Compound 1/r dosing: 0 (predose), 0.5, 1, 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 samples for analysis of MDZ plasma concentrations were collected on
Days 1, 11, and 21 at the following time points post- MDZ dosing: 0 (predose),
5 minutes, 10 minutes, 15 minutes, 30 minutes and 1,2, 4, 6, 8,-10, 12, and
18 hours after MDZ administration. Pharmacokinetic parameters of Compound
1, RTV and MDZ were estimated.

_ An ECG assessment was performed at Screening. Clinical laboratory
tests, physical examinations and vital signs (temperature, blood pressure, heart
rate, and respiration rate) were performed at Screening, Baseline and on Days 10
and 20, Vital signs (temperature, blood pressure, heart rate, and respiration rate)
were also performed on Days 1, 11 and 21 at 0 hour (pre-midazolam dose) and at
0.5, 1.0, 1.5, and 2.0 hours post-midazolam dose.

. Test Product, Dose, and Mode of Administration:

1. Compound 1, 1 x 125 mg tablet plus RTV 20 mg QD (in the AM)
2. Compound 1, 1 x 125 mg tablet plus RTV 50 mg QD (in the AM)
3. Compound 1, 1 x 125 mg tablet plus RTV 200 mg QD (in the AM)

All Comp:oound 1/r doses were administered immediately following
completion of a standardized meal.

Reference Therapy, Dose, and Mode of Administration

Compound 1, 1 x 125 mg tablet plus RTV 100 mg QD (in the AM)

All Compound V/r doses were administered immediately following

completion of a standardized meal.
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Hal f-1ife an) 3.97 (34.4) 7.83 (38.9) 14.4 (70.4) 22.4 (70.7) 15.2

(31.6) CL (1/hr/kg) ... -

0.4, 47 (27.9)" 0.143 (26.5)1 0.090.

(25.2)1.2 0.072 03.0'2 0.087 (22.0)1'2 Table 3B: Mean (CV% Conpound
1 Paraneters Paraneter Conmpound 1 + 20 ng RTV

10

15

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: Crgx, T, Cioct, Tiser, Cuas Az, , AUCqy, Ty, CL/F and
Va/F ‘

For MDZ: AUCqu155t, AUCing, %AUCcx5, Chasty Tissts Ay Tio CL and Vz.

Statistical Methods: Safety and pharmacokinetic parameters for
Compound 1, R’i‘V and MDZ were summarized by subject and RTV dose level
using descriptive statistics. Power models and/or ANOVA models (3',8
appropriate) weréa fitted using Compouhd 1 pharmacokinetic parameters (AUC,

Crnax and Cyay) from 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 AIé)ne RTV RTV RTV RTV
AUCir 31:0(30.9) | 101 (28.7) | 145(36.1) |219(49.0) | 146 (22.6)
(ng.hr/m1) '
Cuast 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 .1 0.143 0090 = [0.072 0.087
(Vhr/kg) (27.9) 1 @26.5)! 25.2)'* 33.6)* (22.0)"2

20 TAN+RTV doses different than MDZ alone (p<0.05)
12 p<0.05 vs. 20 mg, p=ns to each other
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Compound 1 + 50 ng RTV Conpound 1 + 100 ng. RTVI . Conpound 1 + 200
ng RTVI AUCt oo (ng.hr/ml) 10200 (36.3) 15800 (24.4) 20300 (24.8)2
20600 (24.3).2 dall (ng/m) 73.8 (60.2) 251 (27.7) 380 (39.9) 410

(26.0) Cmax (ng/m)

1370 (43.0)

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

Compound 1

Parameter Compound 1 { Cempound 1 | Compound 1
-+ + + C
- 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/mi)
Can 73.8(60.2) | 251 (27.7) 380 (39.9) 410 (26.0)
(ng/ml)
Cirax 1370 (43.0) | 1560 (36.4) | 1830 (20.1) | 2030 (37.4)
(ng/ml)
Haif-life . 434 (34.1) 9.52(27.5) 11.5 (28.8) 14.3 (27.6Y
(qr) :
IQ 10.3 35.0 53.0 572
Fold ICy5s | 1.65 5.60 848 9.15

IQ and fold ICqs based on protein binding-adjusted ICsq and ICos in PBMCs
'RTV 50, 100, and 200 mg different from 20 mg for all PK parameters

2p <0.05 vs. 50 mg

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

PK Compound 1 § Compoundl | Compound1 | Compoundl |

Parameter + + + +
20mg RTV | S0mg RTV | 100 mg RTV | 200 mg RTV

AUCuu 135 (54.9) 1120 (61.4) 6550 (26.9) 16000 (43.9)

(ng.hr/mi)

Cran 0.718 (98.8) [ 11.6(66.2) 53.8 (41.6) 78.5(36.7)

(ng/ml) '

Cmax 16.5 (56.7) 130 (61.3) 807 (29.5) 2460 {50.5)

(ng/mil)

Half-life 4.74 (34.3) 6.54 (32.6) 6.34 (18.4) 5.71(159)

(hr)

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

10 - Tip and MDZ clearance data suggest dose-dependent RTV first-pass
+ Higher CV% at doses <100 mg
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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)2 1Q 10.3 35.0 53:0 57.2 Fold ICos 1.65
5.60 8.48 9.15 1Q and fold | Cos based on protein binding-adjusted

| Cso and ICos in PBMCs | RTV 50, 100, and 200 ng different from 20 ng

for a 1 PK paraneters 2p C 0.05 vs. 50 ng 5 Table 3C. Mean (CV%9 RTV
PK Paraneters PK Paraneter Conpound 1 + .

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 6f metabolism in addition to a marked enhancement of exposure
5 (10 to 16-fold). Additionally, once-daily ritonavir-boosted Compound 1 achieves

high trough concentraﬁo.ns resulting in an inhibitory quotient (using protein-
binding adjusted'ICsp) =3—fold greater compal:ed to unboosted dosing regimens
of Compound 1, thereby 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 pmfilé,
and a simple onc;e~dai1y dosing schedule to support regimen-adherence,
ritonavir-boosted Compound 1 offers tremendous potential for HIV treatment,
including patien{s that are multiple class-experienced.

The fixed-dose combination of emftricitabine/tenofovir disoproxil

15 fumarate (FTC/TDF) is a simple, highly efficacious NRTI combination, with
superior safety profile compared to ﬂlymjdil:l_e analogs, and recornmended by
United States Department of Health and Human Services as a preferred
nucleos(t)ide bac;kbone for treatment-naive and treatment-experienced adult and
adolescent HIV f)aﬁents. 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
emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) and the HIV integrase
mh1b1tor ntonavu—boosted Compound 1 (Compound 1/r) were examined.

Healthy adults were administered FTC/TDF (200mg/300mg; once-daily)

30 for 7 days, followed by randomization to the order of receiving Compound 1/t
(50mg/100mg; once-daily) and Compound 1/r plus FTC/TDF in a crossover
fashion, under fed condijtions for 10 days. Pharmacokinetic (PK) blood draws
were performed on days 7, 17, and 27. Lack of PK alteration for FTIC, tenofovir
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20 mg RTV Compound 1 + 50 ng RTV Conpound 1 + 100 ng RTV Compound 1 +
200 mg RTV AUCtao (ng. hr/nl) 135 (54.9) 1120 (61.4) 6550 (26.9) 16000
(43.9) Coin (ng/m) 0.718 (98.8) 11.6 (66.2) 53.8 (41.6) 78.5 (36.7)
Com (ng/m) 19.5 (56.7) 130 (61.3) 807 (29.5) 2460 (50.5)

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

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

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

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

Twenty-four of the 26 enrolled subjects completed the sﬁxdy with no
serious adverse évents (serious AEs) or discontinuations due to AEs. FTC, TFV,
and Compound i PK were unaffected during co-admim'efhati on, with all three
primary parameters meeting the protocol definition of equivolence and also the

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

There was no clinically relevant drug-drug interaction between FTC/TDF and
Compound 1/r upon their co-administration.

i
-15  Example 5 Lack of Clinically Relevant Drug-Drug Interaction Between
the ilitonavir—Boosted HIV Integrase Inhibitor Compound 1/r and
Zidovudiue (ZDY)

Zidovudine is a NRTI used in HIV patients. The potertial for drug

interaction between zidovudine and Compound 1/r was deterriined in a

20  randomized study. Whether the pharmacokinetics of zidovud:ne or Compound 1
are affected after co-administration of zidovudine plus Compound 1/r compared
to administration alone was evaluated. Further, the safety of ¢o-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 safe. and well tolerated.
Compound 1 exhibited a half-life supporting once daily dosing that was
sustained through 48 hours post-dosing.

Stud.y drags (Compound 1/r 200/100 mg QD, ZDV 300 mg BID) were

30  administered with a meal (~ 400 keal, 13 g fat). The pharmacoxinetic (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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Hal f-1ife (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 sonme subjects 10 Tii2 and
MDZ cl earance data suggest dose-dependent RTV first-pass H gher CV%
at doses <100 ng Exanple 4 Co-adm nistration of

Entricitabi ne/ Tenofovir Disoproxil, Eumarate and Ritonavir-boosted
Conmpound 1 Once-daily a. dmnistration of Conpound 1 with | ow
dose ritonavir results in net inhibition pf metabolismin addition to
a mar ked enharke perimetdrs mmﬁmteﬁ(tmmgt\b’ixﬂ‘ﬁmﬂinlﬂd“ﬁ 0. 1AGRthiatsighh &lokpyoration,

once-daily ri tI&Bﬁl\(ﬂa{ ,pgg;bﬁd L&f}p%&g‘ cE] cﬁ%{ﬁogﬁs?r[fodégpe interval

concentrations result FEoP
pr ot ei n- bi ndi r@l}adpmed 709(0501)43% (cB- zfdnrhdxsgamt: arone)ﬁnspgecedeiho mean

unboost ed dosin un b ffering a degree
of forgiveness® ﬂ%&w&s&{?%us i ﬁﬁgg‘é“@g B’a‘ign %lﬁ?a conveni ent

dosi ng regismen for Peanbgniphics /28 mbjﬁmedvexa@&fdlleﬂ;mza sﬁﬂjeﬂ’SWompletedﬂle
t herapeutic cl hort-termagctivit avor saf ety
rof i e, and_ ramiramifelf Endios pisen Ret nanlipade: 3b SRRl Bt
regi men- adher eméight: 70.2i eqremge:rS00DRS teTD1Qatypettingditsk: szHepémzt HMeDRRAS bS).

potentlal for 11Wt i ncl ud ents tha e multiple
cl ass- experi enced. #ﬁatynﬁgga HiosRe %ﬁgﬁﬁ 4"85‘?381"8“ 1) B Setious RaVerse
ent ri ci t abi nekernkoTherediige fod Xiscodihniationy: ptmidch QM Rithidsavin SoriRPAtE]),

hi ghly eff caci ou nation, W th afety. | ile
conpar ed t t H&%?@P%gr z%%ﬁ? 3’8‘; m%‘flﬁ?grlé %’gg rﬁgdﬁﬁeﬁ?lgﬂ)@tpé?&?m)
Depart ment of Geapamdamidardd v aSevinistersd aﬂkﬁleamﬂﬁﬁf:ﬁhblﬁﬁhmbﬁ@ﬁérhﬂjﬂe
backbone for tr nt ~naye tre t pent expe ed adul t

ndol escent 11 VAR ERES e e AR ER SmE e hficpe e
assess the 20 mﬁe&nmmbfﬁ‘nemm v@ére mllthblmodeeitenﬁ]tesamtgexdtreujment
interaction upon t ti use

subjects in this stu m?’acPrgﬂnh '%st @éﬁ%’%&“ﬁ%‘?@%&@ A8,
associ at ed5wi tQy.a lelﬁ({k‘.gmpumﬂ i egyh%%mdvms ovithertprebefided P& equitmoges
in treatment e n A% f.or_t he. ur po val uating a
25 phar macoki net%flém %riﬁ%tmelfgg%?ﬁa} ng being snmll% 8% S??{é"a B’ftﬁgﬁ'l al for
clinically relBod@ffedtsug- drug i nt er actions between

enmtricitabine/tenof VII’ 0 te T DE) and the HV

i ntegrase i nhi bi torﬂl A Sc?ﬁgj\l/l??q.ﬁ’ i"e‘%f"@ﬁsp‘a‘%ﬁa%%(&% tﬂgotni/'r) wer e
exam ned. Healphbhymadkinesc. pmpertaslnf Bbstpemedil Bl ddukin{sAaHomicI0fYnt.
once- dal|)i 30r g& V\g% st ran gé) zation t Ehhe aQrder of
RSO e v 3 S TR e R A e R
FTC/|' DF in a effecswmesy off Gsipoongd 1ifcithe tfeadnmondpltophyismﬁ of dfkéhsdays

Phar macoki net i S Were performed on days 7, 17, and
27. Lack of PIE‘Fi Oﬁ%%ftgl onﬁlql% tenof ovir

An example of a dlsease 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 bicavailability and absorpiion of an active agent. Drug-

food intcractions‘-may result in reduced, delayed, or increased systemic drug

availability. For example see Welling, Clin. Pharmacokinet., 9: 404-434 (1984).
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(TFV), and Conkound 1 was defined as 90% confidence intervals (Q)
for the geonetric nean 'ratio (GVR, co-adm ni stration: al one) between
70 to 143% for the primary PK paraneters: maxi num observed plasma
concentration (C',), area under the plasma concentration-tinme curve
over dosing interval (AUCtau), 5 and trough concentration (Ct.).
Twenty-tour of the 26 enroll ed subjects conpleted the study with no
serious adverse events (serious AES) or discontinuations due to AEs.
FTC, TFV, and Conpound 1 PK were unaffected during co-admi nistration,
with all three pri nftiws pesmatisieersd thae Congotiid ] pisgtheadmisiskieditd potierdd
equi val ence and al s e. 10 stri r _bi oequi.val ence iteri 90% Cl :
50 t o 12509 . - e mifHol Kt Herste e Flrapeitis S vptiea f Comaoock Braveal
val ues. pdfi&ﬂtse Whmdmmmjstemdo\aiﬂh ﬁzoﬂgblei]:t‘@ﬂﬁn(ﬁl Bﬂﬁﬂﬁmcreased

i nteraction. etvve TDE an r upon their

co- adnmi ni st r at P8R aﬁ%‘%ﬂ% %rpg; H’CHEA(%{?P SCl i nical |y Rel evant

Drug- Drug Isnteracti ABCCB&i&l‘g@emctlﬂ&n%ﬁ ddsaﬁﬁﬁﬁé@gflﬂbMaélﬁE f@rase

| nhi bitor Conpaund. ]lélgll% dovudi n g?l i dovudi ne is a NRTI

used in HV pat’P&t %‘iﬁ’f‘P’éP 1%%34f§equwrﬁ§ween

zi dovudi ne andadasifiseuing tb &S@aeﬂ@méﬁpManﬁeﬂeﬁﬁemdﬁmmmdu
Whet her the phare%r?co: cinetics of zidovud:ne or Conpound 1 are

affected after™ nistration of zidovudi ne plus Conpound |k
conpared to adm ni stémpb@il Pls@eseribaad sn ButdIBiatd Pafedt APSlicatibh8edal ety

of co-admpjistratjo und 1/r was eval uat ed.

As descri b¥d HEFBGF n%“ﬁ%?ﬁ%é@ﬁ%&?ﬁ%%?@&&ﬁ@%@ﬂ liegHeki net i ¢

ég d & ug- drug lmbhba]gdn 6. mgmsgswo %uuﬂm@:ga%@htmm R?;piléd’tlam Serial

ol orat ed.  Conyahe 4 %265 hlse e 8BS RO Bt Rrnipasion: Bublgniign

dosing that waso.095@288326) Wikl bredBrdi® iHcoriRabd B fif@nceIh Wehir &{th‘%

W eh s meal  adeRedmd LTS bngffeestere ePRa w“%hﬁfeﬁﬁ%ad%‘ﬁ)ﬂi Smpii g

WaS]c pllone 151\5(3‘) ahﬁIﬂmﬁe@hb&ﬂlnhﬁ&h&ugﬁﬂ;ﬂ&MB@pblléa?@dﬁﬁgllﬁugg\ﬂ?ﬁab&rZDv

profile o ned after sin

and Conpound 1%9 @ghéa%@vg&s:h %%?@Hﬂ?%ﬁat\}g%ﬁﬂdeééﬂ“%é’{%ﬁ@@%/ S

assays. PK pdresetiessfonms &re&ﬁiﬂdgﬁisﬁzibldaﬂsy AN fdabhAihEcBlofmbter (DSC

(Phar si ght Cor t on, n USA) UI vaI nce boénds)

for 90% conf i cfg‘ﬁgg Ry éﬁqj *?“\%%F&’éﬁf ﬁf‘y?ﬁg/" forms may be

(co admi ni st r atsedin thak)m?.ex)t zﬁmngﬁohﬁdembmanﬁc&tth@m@%h ExlystAl ¥km, 11
C.., and ( o nl 8 subj.ects were

enrol | ed, gg]nd%%ﬁsﬁrbj ect e% E%%%Iﬂ%ef%gbgﬁgg‘& V%tiﬁpﬂ’g‘fré .12 femal es;

mean age: 31 yr S (r%@e&e%xmms&ﬁtmnﬁm@qmdaama pmglhf eml?&ﬂlﬂlekgof

(range: 50.9° |s

Safety There vvere no % 'ﬁ-%)1n§7n5[1 %tegl\%aﬁ £f K@%msg?gg'éf’?%%

adver se event somphends theneillfyseld strraxound ilneugr, pmdmgsmfélpnqnug{d {1Buch

W t hdr awn con nd _|/r.ar

abdom nal dis gnm%sl}? 1&%% k)@l%hé%ecoml}) ("Jm‘_jler an ZW%IE%%%]Q‘SE?'&

al one and?2pn. %mlmimﬂwefpengmmfﬂdnypqmﬂll mcﬂiedxoalbr@dapiﬁmt(rmlin

frequent AEs S - h u : | o

the Ags vere Pl caeR e RM Rl B RpdiRRNT R MmpR B oofes ol

Phar macol ci netberzyResterss whizhwnaybeaenovehbly Goagid wnbase aawﬁyﬁrog&lcﬂz’m*sg,

Gtau (ConpoungecheGileyy). M&\gea[) ohﬁaﬂ ﬁhg%ﬁy b%ﬁ%tc?&&%%:l’tﬁﬁggee

bounds, with ZDV and ‘G ZDhV Pl sIm ori cal s
Food Effects dissecigied dewpo meeldt(ﬁwcaméd papbé ddsintdrbdasofding to the

I Mprovi ng3phe method of the invention. Thus, the invention also contemplates the

administration of Compound 1’ (wherien R” signifies an organic residue) so as to

yield Compound 1.
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phar macoki neti c: properties of Conpound 1 upon adm nistration to a
patient. 20 The present invention also provides nethods for inproving
the therapeutic effectiveness of Conpound 1 for the treatnent or
prophyl axi s of diseases, disorders, and conditions. An exanpl e
of a disease, disorder, or eondition includes, but is not limted to,
aretrovirus infection, or a disease, disorder, or condition
associated 25 with a retrovirus infection. Conpound 1 may al so be
adm nistered to a patient to inhibit the activity of a retrovirus
integrase. In an enbodi nent of the invention, the retrovirus is KV
Phar macol dnetic studi es have not previously been conducted to

eval uate the effect of food.or the pharrnacoIC|net|c: of Conpound 1.
I'n general, food has 30cp varijable effect on tlie bigrvailability and
absorption of an active ageg ) 3 ; +onsS~gmpy result in
reduced, del ayed, or increds i ifability. For
exanpl e see Wlling, din. pFECOI G- 5 434 (1984).

It has been di scovered that Cbnpoun? ihninistered to
patients in a nethod that increases|the therap utic gffectiveness of
Compound 1 in such patients. Wien adm ni st ood Compound 1
exhi bits increased bioavailability and absorptlon in patients.
5Accordi ngly, the invention provides a nmethod of increasing the

bi oavail ability and absorption of Conpound 1 in a patient conprising
adm ni stering to theoRgblRMy*)a therapeutically effective amount of
Compound 1 with food. npound 1 is described in United States Patent
Application Serial 10 Nunber 10/492,833, filed Novenber 20, 2003

(U S. Patent Appl | A (BBscRER L SR ﬂﬂh&tbont% tggﬁggéﬁlms@ﬂgn'o@ aun' ted
St at es Pat ent plication Serial Nunmber 11/133,463, filed May 20

2005 (U.S. SpatW#ﬁﬁh@@é{ﬁce@?@]@sqlt%MWMd 1§95 PE&BBIS2%E) ,  whi ch

are herein i noapRsRLBIR:ES: ﬁﬂ@EEIﬁoﬂdfbrﬁﬁktﬁinH 16504y B@Bwtam(;@w@éaeﬁn&
exists in at least three different cryst f orms. ystal fornms |

11, 15 and || 1CHRRCHEcVithen W?FgFWFéP’HéPFlb?PahydP%ﬁbé?ﬂc %ISP’@EN %md
Publ i cati on NUSHREShoVi0 20, @80 mi¥hEia MaddshaliRs AR Sintt hdiE QIRQK 356k DY

reference in its entirety, These three forms are distingui.shabl e by

differential <Kith mﬁlﬁ““c%‘f‘@r‘i"ﬁ’étaé@: s agil lagtie 46ids Biatie pcid, succinic acid,

di ffract ot ertafatiRNAcid, ABAIUREL, dfifthdiBadeti¥ adial gihQUi® adiBYashGLISRE, I N t her
present invention. In an enbodi nent of the invention, crystal formll

20 or |11, or methylswipnic %@&eneﬂeﬂ’&ﬁlﬂc agid, agd the hiks; éPé‘?PTE%H% basg spdas,

Wil e the admsﬁﬂﬁlh{ﬁ}dr@ﬂd@fpo%mﬂ}m&mﬂ§ c@lcﬁﬁﬁh &dkae, |aRedugent of
the invention,, the.inventjon SI SO conte tes t he adm ni strati on of

ot her corrpoun()‘fg’d'l“"ﬁ%l‘ile ARPTOTVATR 1y ike; 39 OrEPHG BFSH GuchAs
Conpound 1. Suﬁ&thﬂaegjrhugﬁmﬁ@ﬁlnexﬁmyemlﬁamﬁﬂgﬂdmﬁueomwmﬁlhet

have pr ot hat stil) _result in the_ for of .
e 35t B o s o e cantipec sAAbie, e giayy wf e B
aci d- pr o;t/\gct Lngagraminmb adummlxd(}jnctﬁ Jydieg, a@iﬁlﬁalaﬂ}abmﬁel laﬁdlﬂ&ﬁ.mgr Shapeesb@nzy|
esters, i ch .may _.be renove as r 0geno IS,
Cospeotivol . NS0 alsS T St Rbuiistenny SEpaan e e e T
may be di ssocisalvatbs) smchhybydratey,ltﬁ‘labnﬁ}miﬁdﬂﬂﬁldjﬂlaﬁke be adm ni ster ed
according to the 3 an‘ tion.. Thus,. the i ,en i on

s
contenpl ates the a meﬁfif%rtef Stlfsg o’felrto erps (mEé’HPé’H“ ?jﬁf?
an or gani @0r esadeiaitratimnad ahp fgmebﬁctﬁnpqmﬂndth&t pro(lﬁ@:ﬂﬁompduﬂd ) znTﬁeo

present invention furth con I at,. m ni.st
phar naceutical ly ad Se‘ﬁ)S S P ilﬁr% hﬁhgig)i ?{0%5 ?%nd ?i‘ten”o
phar maceut i calwhich ﬂxetaemeaﬂnlgrbdmlt is refeaﬁdrﬂmmadrdg mﬁuhendb&mmd by

reacti ng Conpq h Q n hydr.ochl
acid, sulfuri cwg%}bée E\&‘tﬁ %n%or]fraicgoée%%ﬁﬁﬁ;a/%o%bﬁcﬁ??ag%l %",qaﬁon fﬂegh ke;
an organi c acilrs201 (QQOD@.D i Boramaldjosaged fonns, baadveilatdlityrrelateaco the

25  processes by which the active ingredient is released from the oxal dosage form,

(0]
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or an am no acid such as |lysine, arginine, alanine, and the |ike. The
present invention also enconpasses the adm nistration of

wat er - cont ai ni ng products and sol vates, such as hydrates, of Conpound
1, and the |ike. Therefore, as used herein, "adm nistering ...
Conpound 1" refers to the 20 adm nistration of any form of Conpound 1
t hat provides Corrpound 1 in vivo. As used herein, the term
“bioavailability” refers to the rate and extent to which the active
ingredient is released froma drug product and becones avail able at
the site of actg. omtab&,emd! n&veaodélecsﬁteléﬁd@mﬂ, e@egb*cab&dmm thEsydteniz]l,
Part 320.1 (2001 rel ates
to the 25 proccéls:s gm% T\/\g&fo éﬁ#‘]e%é‘%?‘? e lon re rsq? \ﬁ?esﬂ) S%Es%d from
the oral dos agéozhpmund leatdts sitaof adtioaf for am:lnplamehb bIOOdSHIEBEI drén of
action, e.g., absortéecésrshl't o & ;g Syet el gr rcuI ation. Therefore, the
term’ absorptrlg)h’;mnr0 er’s %‘b the “pr s rgp Corrpound 1l at its site of
action, fons exanpl eds un:dtlioﬁmhltmxéshr'a@tﬁrfoasd"rm“tfdd’fuafafsymeb; ccmdﬂtiﬂm«:ffs a

T cel | h ,
efers (ot no RO EFBHo0F SR W SEARLRCPaBL B P13t | Rasguie Bhe
bet ween from aatalwms&athﬁwf(wm]ﬁﬁunﬁa tblaeoadmwsiﬂatrmﬁdmnﬁ&aﬁmum l1to

about 2 hours fter the_adm.nistration of wnd, .., 0 her
erbodi ment - - TROSE LGP SRR U B Lo Ty SRR e
adnmi ni st r at | Omoﬁﬂlﬁﬁﬁmﬁﬂwﬂmﬁnﬁuﬁﬁdﬁg}ﬂmwmﬂddhbﬁgmpbﬂdﬁdﬁt&&naﬁmﬂt

1 hour prr consu on of ours after the
somoumort 0 o ReufnSRTREER 48 otiurien ot Rt Qe E TE S, i o and
solid food. Thﬁnf;tﬁﬁphc&l di‘foﬁchﬁFbﬁi’1 méﬁheﬁheteferbn@beﬁldiquﬂi.ﬁidsohd @ditid

di et or heavy .diet. .l od he. I nvent.i the food is a
Sort o T ong i HheGipg rldo 3he SEEPRERE S B Sy NP fusP Bt padg dbg f
rapidly di ssoIendﬂ:d&nehtaﬁshmheﬁtion ﬁ]héocsﬂmrmohd fmmm;fﬁ&ﬁublaﬂhm&lt
e nony ool Gileoh AT P Bt PR R Y PR
untary consu mjier meé:lysuchas petak st lundhf (ﬁ'l‘d‘ihﬁiet v Aldgtitiohtity, fadd xany bereaken
voluntarily cqn hef n be ad stered anytrrre
of the day wt ng-ﬁ‘mc? BIS%QO%PE% Fagqtfaye%oélnbak}éﬁwgt a?rﬂ/’ time
during the perdonshrsticeigniht patierabaltbrnbtiveyy thp pathnt traytviolumtarily consume
adm ni strati or1Lh0¥ mpound 1 to about 2 hours after the

admnistration 0o npound 1.. For exanple, the food may be taken
within the tine per@mdp@.mdabouybaadmmstera@mnﬁsorﬁthcdaesadﬂaﬁood.t T8O

orior to efe” dhed melePball peaRcac Ay Mt e R AR Kool P4l o1

be taken wi t hihour heot tiorthe pEninbiratén afCanpsui hiet abopt Ahotus afg'the nut es,

about 15 m nut.as, QQ%;;
about 1.25 hours ggout %QTS ourgi g out ff%g%og?g&yb% out hours
after the adnitivhe perid efibogt mmmhwt 45 minytess ebows B Oamibutgs.rb At 15 wi t h

food” or "fed",f6f8r & Pldglgnlﬁﬁngfe{iﬂo%ps %mﬁt@?g}%out S driilsRAHG Of

Compound 1 30 Iaurl ng the perio tween from our prior
t he consu@pti drrrepounddd Sipilainithe foodaamsbatken withim tbohmmgpponf @JfroutS

food. For exa%ﬁm %snpwguémégaxb&ﬁ 1§mﬂee§ta%5@@hd%&hua At as e

period of about 1 hour, 45 m nut , about m nut es, about 15
m nut es, aboutmingtes; #h?tlésho‘é?r a‘%ﬁb’é@r@ﬁwﬁﬁﬂ@?@%lrﬁ@urﬁs pbes 14 Fchours, or

consunpti on ofabaﬁpzihoéb Hﬁéﬁhé xdmﬁ;@gmaeﬂef éoﬂi?ﬁm’ilﬁl af ghowh st &ﬁl?di'ln\%ﬁth' n

the ' time period of about 5 m nutes, about m nut es, about
m nutes, about it fepdleeded apEu toghe mnﬂyw@softa%@mqstr@mnofé%@?uqd b5

hours, abagt Jduﬁn@%?andﬁhﬁ%eeﬁ ot Q&s{{t% hoqu::n@thl{Ee Col3ba 26t Bba ke

consunption of food n anot her 5 enbodi nent_of the I nvention,
Conpound 1 nay?bBet RBoHTRpEerdhe erishmplPR PEfopdaf ersxamplss Compgurdil Ksy e

about 1 m nut 4alikieferdoRillin Wk fife BRPMH oflatBAUT hédd Slout 29 thinkidlgabbit30

. minutes, about 15 minutes, about 10 minutes, or about 5 minutes pri i to the
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The met hod of the invention conprises adm nistering a therapeutically
effective anount of Conpound 1. In the case of admnistering a single
15 Conmpound 1 with food, a suitable dose of a therapeutically

ef fective amount of Compound 1 for administration to a patient wll
be between approxinmately 10 ng to about 2000 rag per day. In an
enbodi mrent of the invention, a suitable dose is about 400 ng to about
1600 ng per day. In another enbodi nent of the invention, the suitable
dose is about 600 ng to about 1200 ng per day. In a 20 further

e ][rbgdi rrenél of doha;r?pﬁ/mﬂtbgd. Efi.mﬁuﬂj,&tﬂx?p(ﬂmﬂa IhS;:j wmﬁx’n&wb edryithRy theay -
I esired, the effeciiyve dal 0se 0 ound, 1 y be

adni ni st er ed zl}gn? Rf)r,'o‘{ ‘P#"Z?Qu% 8%?“, % g‘i’fﬂ{t 1&?@“@% sl SRS sghout 30
admi ni slt Ier ed snipatsf ont 45 nfﬁ@.ilé@ Ebdluﬂllﬂlohﬂtagbmaﬂ.ﬁs mrﬁglaghm.s hb@sday,
optionally, in_unj sage I s n accoydance w.t e.inventive
rot hod. Corpo ikl FagoRs: arabp 2baRe Bfdthn Tstmption ot Rodi et | res
per d?y ors Cgletnﬂfdagmim@fyhe ﬁp@@io?%ogguqndhnmay 3@ m&iﬁa@ta iRetifaely

i nvention, ou is admnistered w oQd once or_twic er

iy hs used HERERIP Eige i Aocuh] Toie S PapHe Paperdl ot ehel Foim
of Conpound | JaedTiy)Cohoad I @& AdMinBRkéERtsubMmtiany thaReRAME & MR
be, for exanple, . a pill, capsule, or tablet. In an enbodi nent of the

i nvention, t hedogdi ¢ . 30 dosage formis a tablet. In an enbodi nent of

t2 ggoi nven}gi gg thedﬂsihéeldd;(éﬁe%ﬂ&hé @grm c»omzfli;ctwﬁh "%?Gﬂhte&@rdﬂézﬁoﬁib about
mg of: Conpoynd 1.  In an enpo nt_of the invention, the unit
dosage fortfh cc?HB‘R‘i“é’Eé’f &Bb‘&ﬂ"“%'g%‘ fgpd PO hie Simepsiod o abeutdpur griph,
the form of a tb@h fiminishafO06NEompeAMI 16RBbWIOE hd S aftdriNeMrhPratiBR of -
unit dosage faorm conprj ses about 125 ng or 150 ngy of Conmpound 1 and
isin the for %?P%‘rgﬁa‘bl et. In yet another enbodi ment of the

i nvention, the puriThe ©éth6QBPokRvchiib® chifprided a8midiaeribdsheidpearically
preferably, th Eurlt of ound i s.not less than 5 98%
The concentr ate?% Y "%B‘Hﬁ(? qpoppd 'hé“i!i‘F&?ﬁ? NEBRSHBEsur ed as
g hte pl asmasc ? F(Qﬁﬁkﬁl dudkli 1owith ﬁgfdgt)sm;aﬁmm?egmsf@ehﬁcmﬁaﬁeﬁt \i&r Smb@it mtf

et erm ni ng as ancentrat.ion include, but are not limted to,
e maxi i oLIPRBE SEAGTLOTRAR Rut POIFAL 1,55 betheen prepmaaio 10
lol ats ma 10t p?nce?tdf@ohonoaq mtg petidase IﬁAhJ%A Uct;b?ment ?mezmmiu?, aIs@it?.I_Blé_ t

ast quantifi e tine n om.tine.zero infi y
(AUGo ey ¢ e iR L A0 AP0 P S0 b o S0P Dot the
admi ni st r at i oringdnsion,)the anichbliaddse lis 4@uDE00GARRE Hivsh:t 1200 mig] 28 Ry, (Tn\a?) .
Adm ni stragjio Co und . 1.wt.h food resulis in.incr ed 15
bi oavar | an?l | dy s btk b teluRRt £ 85 Soie o BPLGTD e bt dav-
and/ or AUCO_ i nf of I€degmednitie tffastivecajipdest dfcCdrinsound|luasy bd adioinizeased 1
was adm ni ster, i u . Adm ni.strati:aon of. Co nd 1
with food accggg‘l’vgr\fngﬁ'{gg’ %Dhuie"%rrgt W St %‘ér%'lg Ve ﬁ??%’:ﬁ&ﬁ%e? Sgl?ag%gﬁr?gr ease
ngOL ption of afprwpuaiednttrvaithorughownhoday? OptiamiyLindnit dvaygelforme daur ed

y the concen : 0 .after .
e i st rat 1 oreapteie R OTR cpllve A8 NS GHE BUF be biuflbf i
adni ni st r 3fi oroed at@aniplettnds mir dhy 6o elieneiyvely, sochperaiayd démemembydisgnt

val oo 1t Compatangeion CsBohit s 8 oqhiRRH il BHaWGRRRE Riled Ser .
invention al so provisiessd &eypin, terctefmp fruntih@osage frrmd mefersrto the form of
Compound 1 administered to the patient. The unit dosage form may be, for
eﬁample, a pill, capsule, or tablet. In an embodiment of the inventidn, the unit
30 dosage form is a tablet. In an err;bodiment of the invention, the unit dosage form
comprises about 10 mg to about 2000 mg of Compound 1. In an embodiment of
the invention, the unit dosage form comprises about 50 mg or 200 mg of

Compound 1 and is in the form of a tablet. In another embodiment of the
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prophyl axi s of diseases, disorders, and conditions. An exanple of a
di sease, disorder, or condition includes, but is not limted to, a
retrovirus infection, or a disease, disorder, or condition associated
with a retrovirus infection. Retroviruses are RNA viruses and are
generally classified into the 30al pharetrovirus, betaretrovirus,
deltaretrovirus, epsilonretrovirus, gammretrovirus, lentivirus, and
spumavi rus famlies. Exanples of retroviruses include, but are not
limted to, human i munodeficiency virus (H V), human Tl ynphotropic
virus (HTLV), inesmsiosahe anit dusagefornRS pprisendbdthd2amgor 150ukg st s
virus. In genetal .  three genes of th ovi rus genone code for the
prot ei ns of tﬁ%xﬂ%?ﬁgéiwpaﬁg?&ﬁgﬁp?af%ﬁﬁﬁépecific anti gen) gene,
?hifh codes)for thdhqetﬁmﬂﬁﬁeﬁﬂﬁﬁﬁﬁ@%&f&ﬁmﬁkﬁﬁﬂmgﬂéﬁmﬂgdftmﬂ&buﬂ@hﬁ
pol ymer ase ene, i cades fo e enz S t he yirus,
bol vt ng. v aPbiEss P S3 Matfere SO B Phmbghad L is Socdsea tamy
(envel ope) sgemsss.whi ch codes for the retrovirus surface proteins.
Retrovirtises attagh to and i.nvade a host_ cell by .releasing a conplex
of RNA and the pol c?&ﬂ%et“&ah%ﬁgémﬁﬁ’ﬂ'é‘fdt mth@ef,%opﬁm W8y fip Seaguty
The reverse t rafaCslhdphasctReiop(agudss Plawblekintiiepadad VYot rom t he
viral RNA. The doubl.e é%r nded DNA i s ipported into the nucl eus of

the host cel | SHETREGF Aamarerrmtgipn chie: byt ers pYdimid Byihe he
viral integrasgaxifunasieentd piakis cbhcirhiteh (O),.904red @i plgsdtpr Med
when t he gate rated viral DNA ké%@ﬁ verted into gggm b¥ t he host. cel
pol ymer asé” andCPHATHIYY RPfA SWYE PR GRe\7erq P fodpeiast gipnkifiable time
prQduced by t heirdcAUCY.)PAUMROM HiHE zdtb @ Bfay (AU, Vi), HieREkidxErh@m
under goes bud h%%&%ﬁﬁ is rel eased fron1%25,host ég%ﬂ tg E@H&]a mat ur e
virus. 150ne & PTG ONCRRTFHARANET RYIBisGoT R Smep)- 90 ok PE

i nhibiting agt}x@an@ﬁimpﬁ@ﬁmﬁﬁbyus_integrase in a patifnt, f .
conprising adm nistering to t atient a, fherapeytica ef fective
anount of Cbnpoundﬁf&%P@HH?%bﬁfc HP WF%HF@FQ%#ﬁdHPHE ebf the

i nveRt i 3n15t h®idaesilbulity 0§ cbmﬂdhh{f a 1/é|s evigestell O @h incredss fth 01,1, aA8/or ququcg,[ S
to the decrease gr. cessation of at, | east One_activity associate

with a protei ﬁfOfgWgc}rgs c&ﬁ‘}’aﬁetdﬁglmec‘fﬁl?ﬁé%@f’mpoumyl WaR a{mpigystered
enbodi nent of witheut fou&nt i on provi des a nethod for the treatnent or
prophyl axis of a retyravijyus i ction .co I.Si,ng adm ni steri tq_ the
patient a ther kpeu?ldgﬁﬂsé‘autécfnfgc(??r{} OLH’HIQJ[U’TI‘H%I[‘ g?c’d@gﬁ‘ﬁgﬂ‘ﬁcf%hwrﬁ‘gﬂi’g&e
In a particul dvestihomayelsd imfredsh @bidaptisit dRTompdimdriet Aleipties ofs Hl V.
25Compoung, 1 " be m ni.stered t atient .in any conventi onal
ranner ViR 1o CRtaesfnd § Bl S S nb oo e Aitherl i Hasiodeam,
raw conpound, ovér tinge gfisradmaldbtyatdifGaipened 1 a3\ minpleaseninebsdrpiat by
conposition.: "Qmﬁr i.cal osition copprising Conpound 1"
refers to a pﬁ%?mc§§§§§§¢°§‘§ﬁﬁlg&;???§’nf°%%ﬁ‘6¥u SR e&bnﬁ%ﬁ%@?mﬁﬁag
phar maceut i caid §m.38ndlocApiCal ef Campourtier @ofomparddioshevanesifCempound
phar maceuti ca . keris or excipients and optionally

ot her therapeh#%%qgggﬁ%gggﬁgﬁ%%E%%ﬁbonents. The salt, carrier, or
exci pi ent2Zhust be Ebepysseinvention hlso penides afmdibodifpr dhmivedtinbhteorwi t h
the other ing i : Il . he, r eci pi;ent. Lhereof.
Exanpl es of %%%?g{:% ngﬁg%%g%’ﬁﬁ%ﬁ?%gfa%rg%g?ééﬁo%d rﬁrh? satu?%gf’%%dllsﬁaésfehde
cornstarch, | disendss or pengitisi maludes dubisact timited tayacetoaviynstiafetione or a
cel l ul ose, st iz OV e: i i Is ci um
phosphat e, sog?%%%&%%ﬁ, éé’{ %@'ma%ngs ayg%/do‘%%?g%%&%glﬁfﬁ@né (e.g.,

| ow subst i t ut Batresrohsenarp RoRy virveds|apt esegenerally chagsifiod ygo dpy | net hy

cel I ul os e. ' Xo)qY, Ul 0s 9 .and sodi um
auryl eal a; Apec RN ARIR e o S BTl D
prepared by agammeictrabikes, kotivods, 2ad shumavink deeilivet Beasplee bf rekmeimset n

the art of PhALAREYu: b nEKATRE S, HBIAHS-SHE Ao 958 HEof hhhgd 1 n

lymphotropic virus (HTLYV), rous sarcoma virus (RSV), and the avian leukosis
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optionally one or MON& accessory ingredients. Such accessory

i ngredi ents include those conventional in the art, such as, fillers,
bi nders, diluents, 15disintegrants, lubricants, colorants, flavoring
agents, and wetting agents. The phanitaceutical conpositions
may provide controlled, slow rel ease, or sustained rel ease of the
Compound 1 over a period of tinme. The controlled, slowrelease, or
sustai ned rel ease of Conpound 1 may maintain Conpound 1 in the

bl oodstream O the patient for a | onger period of .time than with .
conventional 2@nisONgbiralpREce gdiba bie Qdttdvimb gesuimosidei fonthe ippatkinsg ©f
but are not lipgited to,_coate&gtablets pell ets, aqﬂ C%ﬁfukeﬁh and
di sper si ons of WETErus £ee ETARISRATITAREIEen) EeRS OYHIRh GOdef for the core
physi ol ogi ¢ f | Middgroefuraipesieint BE HeSlRASHo! PholikBrabd)qicap eutiitle codegFerthe
foll ows degradati on of .the pharn&peutlcal conposi tion due éo ]
mechani cal , ch@ESS of B VERSREIIRE Jevers traRsCrIasRcPTRIF AT SR (R &EaTCs

conposi ti o Of adNG (MR PP BerfEBWHRS: coli &Y fof ¥R TRl Svirds Ruithe frefelsOf a
pill, capsule, or tablet,, each containing a predeterm ned amount of

Conpound 1 and; preReFaBIecRReREP 1asth ngadee hewt el BifeNge aichmpiE tor m h

of a powder OrrEASHAItBS poiProduidis, EﬁloﬁgBmep{hix?gs§&k&ﬂ1b%swell$ R QBT
In an enbodi ment of the_jnvention, the pharnaceuti cal c_gﬂméom tionis

in the form oftrapsguptesaibenr PrdRsidorRg sEarsd RIS frogm dhe el Editboleht s
of the tablet whipld #8HdANENIES GhipBAEL info B AuEATEH 188 hBATCE]l And FREaeal
aiimnistration, fine powders or granules may contain diluting,

di spersi nd? arfgtoghe osticstl gengrne bﬁ%’&g@ﬂl inptogReremdy naseeT vERE fom g
exanpl e, in  VgieEof DNA R 188 whéh 58 R5bdE8Rd VraBONACk Toherted8nidr ¥
state., or in a_nonaqueous sol ution or suspension wherein suspendi ng

agents may be MRMNABeHhe host sl nodpperes NShePIRtBRTRASPEABHET VBT i cant s
may be i ncl udegimdiish REBFAREELDY ARl acBONBORE VirRprdidasd| ‘The ViRt padiicle
addi ti onal conponents such as sweeteners, 5 flavoring agents, . :
preservat i-ves yndergoss bpdding andiigirelpassd dgat thgbpgtesh! to Kapyamaing visent s,

thi ckeni ngsagents, @psliabogRehSdfthe M AN Wrdvides a method¥8Pinhibiting
admnistered in the formof a_liquid solution or_ suspension, the

formul ati on meAFHVEDAF AFFFOTHRD BUFET2SE 18 AdaRERt JorupRrisiRe adm misfrring io fhe
conmponent s iplﬁalﬁ@nt!dﬂb‘iageﬁ%uﬂ' ibgectwe SHEREABCABp b 1udﬁh$c_gti¢tha§_ |
sweet eners, avoring agents, preservatives (e.g. nti m cyrobi.a
preservat i ves)Eﬂ%‘ﬁ?&“ﬁW&“ﬁﬁﬁ ﬁ‘% the ioyenfion, the r%?d’glﬁ? %W‘gshf 7 el
conponent  of t*hﬁﬁmﬁugw}@&xjs@@tuwc&ew& EBatod BE& lenCohdneivitg Assobiated
exanple, a suitable bufferi ng a enta%ﬁl so may act as O flavoring
agent as W&l | QPW&WH%’%"P € °CWEBY¥hers include, for
exanpl e, saccharin sAsthttamispdanhestes todidvadiionpiewital a méthai féithe of two
or nore sweeteners may be . used. .The sweet.ener or m xtures .thereof are
RRBERES SRR

typical ly presBR{™eH CARTRR¥IERE BF FrOHEHTEIS oRYe “HP89E by
wei ght of the thepsilent ammpegicuticilly ébfictiedimoiita¥ Qompgund) & vith fray. hea
present in the pharnmaceuti cal nposi tion.to provid cherry flavor,
cotton candy f;ragg%lﬁgre ebogi‘ﬂ?é’rt ogﬁfet]ﬁﬁff“im ntQ?/B‘aTﬂpoth—qu(l}érﬁt”he

phar maceugiscal conpbshpdvaid Pag bs bdmhidigered ipapatemt id my cogeaitiondhe
flavoring agent or m,xtures thereaf are typi.cally present, in_an
anount of abod?ar&eﬁg%#ftglsgﬁﬁsﬁ lcg%(g?fn%%gﬂtt%’? aflﬁ‘émftgfcglasar%’v
conposi ti on. Swnipphhd ipisgraembly adasinistecddicben, pHaoha@xdegllcemposition. A

met hYl par aben,.._propyl paraben, sodi um henz Henzal koni yum
Chi or 1 G, A i ERGPARGRRSES b0 o SRA B Soo BRI IERERRE T L™ e
preservative qhamadeuties chinpositidn esmpdisipg Calnpyupt B e atphamassudeablynt
of about 0001% tq.ab 2% by..wei ght _of the total ..conposit.l -

Sui tanl e B3 f ARG oAt tefelh Mgl Satm By el Sidtany BORERH Sl or
citrate, phospxoipientaaidhptipailhssthantbphpsitaigents and/ov esmpersntst e salt,

acids and sal tcsaiﬂé?", or excipif;nt must be acceptable in the sense of being compatible witli the

other ingredients and not deleterious to the recipient thereof. Examples of
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30 m xture of two or nore buffering agents nay be used. The buffering
agent or mxtures thereof are typically present in an amount of about
0.001%to about 4% by wei ght of the total conposition. Suitable
solvents for a liquid solution or suspension include, for exanple,
sorbital, glycerin, propylene glycol, and water. A m xture of two or
nore solvents may be tised. The solvent or solvent systemis
typically present in an anount of about'1%to about 90% by wei ght of
the total conposition. 5The pharnaceutical conposition may be

co- admi ni st er edunigrs br extipieats for. orlcrdmimiatgion incdlode comstashy lhaosgnt s

h I h h hyl th
oy o a1y SEERILED S8 e kEReANANARSANGRL el A4 PR RS "
conposi ti f)n tﬁrasltoigdonb,ac:ibgsiq nﬂpiﬁ_agahosﬂimepmdi‘mbgdrdh %lyt_iﬁlgtbhe i with

t est wal,l s. Enz i.c inhibitors al so, be admi ni.stered wi
or 10 | neor porEERPRE EHERLH Bl SR e SRR oY SRS P esent
i nvention .8l shydrsnyipees/imetisik celiolspe (eS¢ NigydrdyypRoppMasipieiii:icsalz?910), and

conposi tion connpri fi n mound 1, or a pharnaceutically acceptable
salt thereof, maablﬂgrs @&utically acceptable carrier, (ii)

pr ](cascri bi ng i nf or methedhananckutiéal icbmposiﬂékﬁsa?{w be giefarBd Bﬁ?ﬁjr biikGle ]
Informati on ma rovi ae rescri pi I NT Or t1o onr or ng to.the
it hode of "t hakethoD ek e et e Rad el Entie B HE er Se ERamIRer PR R ey
errbloldi me gt ~of shétBodswieR s ﬂ:l&:sed aéseriwdaﬁ;mﬂgbfwem.t RERBigl &i;]h PiebERSical
orally a ni erin ] Inh tao | | rove _t he

bi oavai | abFl i f%?l%qﬁsgg%g?‘%mﬁﬂ}%‘mh@gW%dwfg)e%ﬁﬁJ 2t §ipy be

provi ded-to a Mhathadeuticd) FeepRitionl SR thaf MGhFidchee WShéh RethRESERNidRithY

i nformati on that vi ses the patient_to orglly adm ni ster Conpound 1.
Wi th food and FRPIAFEEHEHORPAHEE GRS 4 ik e cATis SEexmEnt an

Al ent I 8 Cont el Rt BecOnl Bt et L preseri bl ne L aT Do on t hat
advi ses the p‘é’_E“f‘qB‘%“t {‘]’Pﬁ%f°“tvﬁ‘é°°:£'6ﬁ’i“;’r¥\f§?‘?=a£‘F’bﬁs=(ﬁdgﬁoﬂiﬁﬂﬁﬁu&g‘%ﬂh h foeod
[) esul ts i n5an digieegans, m;iad:rssqwrotm,@hv&&gczgmt t_fsumdi s?zeniagag@ﬁéaect ed
y an increase in the naxi num.plasma concentration o un as
conpared to the adﬁ%pﬁpﬁﬁ%ﬁgﬂ%ﬁﬂlﬁ\%ﬂ%@%@ﬁ%ﬁagpnqrcg%ggﬁf)w release,
condi tions. orsustainedtfeast bfthe Confpoadd ? Rvehepgrival JfaRaki Tiel dogtrolled,
properties of und 1 and upon the_therapentic effectiyeness qf.
Compound 1 1 s SO0 D ar B By EECAS PRG0S AR rettoeard ‘ot
:cntende](cj to behdlialnbdmgm_ lc;rftbmyamﬁyfod Oaaﬁz&g&pt E?icﬁlofﬁmemanuﬁmtcogﬁ?ﬂma
ornms o npQun .in a tablets re _prepar. or

cl i ni cal gﬁud' %@“&%“ﬁh%g‘ﬁ%‘g‘%&%ﬁ%%&mfsé‘}ﬁt“é‘le\ggﬁ“ﬁfgﬁ?tﬂﬁ“?"%r mil,
and Form 111. céaiedrdbldts,wabetnsad capsuldscardd diggerdiansafl Ginmradduh aForm | |
5 or a mxed ¢ al. of. F Ll and: For.m. 1) was also_ysed ring

f or nul ati on sf‘&%‘?es!ﬂmgrlse]&gélg] IF(I)Ihghog A %“435’6?“’21853 %? T%%%Fﬁgﬂlﬁd 1.
The final conpesipendncompoimel RUowsdegraddtion of thegfimvwnadentida bb@pbsition
10Tabl e 1. Cordrgg %erg'échanical, chemical, or enzymatic activity.

25 The pharmacentical composition of the invention may be, for example, in

the form of a pill, capsule, or tablet, each containing a predetermined amount of

Compound 1 and preferably coated for ease of sw;ﬁlowing, in the form of a

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

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

described in the Examples herein.

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

dispersing, and or surface active agents and may be present, for example, in
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"Function Amount Per Tabl et Conpound 1 ' Drug substance 200.0 ny
D-mannitol Diluent 107.6 ng Light anhydrous silicie acid Gidant 25.0
nmg Sodi um |l auryl sulfate Surfactant 10.0 ng. Cfospovi done:

Di sintegrant 25.0 ng Hydroxypropyl Methyl cel | ul ose 2910 (3 m®/s).

Bi nder 20.0 ng Purified watersi Binder agent - Croscannell ose sodi um

water or in a syrup, in capsules or sachets in the dry state, orin a nonaque.ous
solution or suspension whetrein susﬁenc!ing agents may be included, or in tablets
wherein binders and lubricants may be included. The pharmaceutical
composition ma).r also include additional components such as sweeteners,

5 flavoring agents, preservatives (e.g., antimicrobial preservatives), suspending
agents, thickening 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 solu‘tion or suspension include suitable sweeteners, flavoring agents,

10 preservatives (e.g., antimicrobial preservatives), buffering agents, solvents, and
mixtures thereof. A comi:onent of the formulation may serve more than one
function. For exe;mple, a suitable buffering agent also may act as 4 flavoring
agent as well as a sweetener.

Suitable §weeteners include, for example, saccharin sodium, sucrose, and

15 mannitol. A mixture of two or more sweeteners may be used. The sweet;aner 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, cotton
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 compositioz.

Suitable 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, potaséium phosphate, and various other acids and salts, A

30  mixture of two or more buffering agents may be used. Thé buffering agent or
mixtures thereof ére typically present in an amount of about 0.001% to about 4%
by weight of the total composition. . '
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D sintegrant 100.0 ng Magnesium Stearate Lubricant 2.4 ng Total

tabl et weight 490.0 ng The purified Water is renoved during
processing. Compound 1 was first mcronized with a jet mll.
The nicroni zed conpound was nmi xed with D-mannitol (Japanese

Phar macopoei a, JP), 15 crospovi done (Japanese Pharnaceuti cal
Excipients, JPE), and |ight anhydrous snick acid (JP) in a

pol yet hyl ene (PE) bag and then passed though a 500 um screen three
ti mes. Hydroxypropyl net hyl -cel | ul ose (HPMC) 2910 (3 nman2/s) (IF) was
separately dissol ve&hltablqmrblvefntsddr wﬁtlﬁﬁ sb];(msi bt suspensntinsRde, 6} taiplé,

sulfate (I'F) wa and di ssol v

Bt t o | &1 CRRG AT : BV 0° BRGfaP ol ater | A e PEMIBRR A 1

mi xt ur ehvvas R/::/ Mﬁﬂdtsl maybd hatdd qzledoheﬁt orlgf:l&&hﬂ s@&tii?: i8BebidMily Ilﬂés@ﬁllih%heﬁ
usi ng the HP sodi u ol ution ter granyl ation, the
wet granul at e HR¥HLO g%‘t?"é‘g[i%%t"t‘ﬁ% @i’r@gﬁ?"’&fﬁﬂﬁf@rﬁo %’néﬁqsgﬂmgranul es
wer e passedt hr ough 'ﬂle’f}ﬁﬁnﬂﬁﬂa&ﬁ&zﬂ%ﬁmposmonm ]\:r)ngQ-aﬂﬁﬁﬁ%% \ﬁ'ﬁﬁﬁﬁjh%ts

were then mxed with g;oscanne 0os sodi um ( '

in a PE bag and
magnesi um st eaiXeSALEIS) DRHQNS dUEF IS fusR abaglyo’%hs@}?mp Sthigs ppd n-

conpr essed i ntixh@RbBidlysls)iBte ShEOhAY Ve AN At WIB R i@ mporated into the
Twenty ta.blets were packaged .in a glass_bottle with a deS|ccant and

cushi on nat er | RARTRgsEw ‘Pf’éé?’iﬁp"%ﬁﬂn %BE@HW prreasy e perragabilits of fep)

screw cap. 10 ﬁfem%u@nﬁﬁy&&dmmba&ls%@ﬂommﬂm rédwmerfl nal
corrp05|t|on of, the 50 tablet is. shown in Table 2. Table 2.

Conponent ! Fuﬁ%‘fqrﬁ??asﬁfjrﬁﬁﬁtth%ha@éﬁ?‘@t’ CCBWRHHAR 1 Drug substance.

The present invention also provides a kit comprising (i) a pharmaceutical
composition coniprising Compound 1, or a pharmaceutically acceptable salt
thereof, and a pHarmaceutica]ly acceptable carrier, (ii) prescribing information,
and (iii) a conta.i_;:ler. 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 includes 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 prescrii)ing information that advises the patient to orally adxlninister 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 prescnbmg information that advises the patient that the
administration of Compound 1 with food results in an increase in absorption of

25 Compound 1, as'teflected by an increase in the maximum plasma concentration
of Compound 1 as compared to the administration of the compound under fasted
conditions,

The eﬂ'ecft of food on the pharmacokinetic properties of Compound 1 and
upon the therapeutic effecﬁveness of Conipound 1 is illustrated by the following

30  Examples, which are not intended to be limiting in any way.
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50.0 ng D-mannitol .Diluent 26.9 ng Light anhydrous silicic acid
Gidant 6.25 ng Sodium |l auryl sulfate Surfactant 2.5 ny

Crospovi donei., . Disintegrant 6.25 ng Hydroxypropyl rnethyl cel | ul ose
2910 (3 mM®2/s) i Binder 5.0 ng Purified water" Bi nder agent -
D-mannitol Diluent 145.35 ng Mcrocrystalline cellul ose Diluent

145. 35 ny ‘

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 I,
Form 11, and Form II. Form IIT was used in the final formulations but Form II
5  oramixed crystal of Form II and Form III was also used during formulation

studies.

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

mg tablet is shown in Table 1.

10 Table 1.
Com:ponent *  Function Amount Per

' Tablet
Compou;ld 1 ~} ' Drug substance 200.0 mg
D-mannitol Diluent 107.6 mg
Light anhydrous silicic acid Gtidant 25.0mg
Sodinm lauryl sulfate Surfactant 10.0 mg
Crospovidone - Disintogrant 25.0 mg
Hydroxypropyhﬁethylcellulosc Binder _ 20.0mg
2910 (3 mm?/s)
Purified water I Binder agent -
Croscarmellose sodinm 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 (fapanese Pharmaceutical Excipients, JPE), and light anhydrous
silicic acid (JP) in 2 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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Croscarnel | ose sodi um Di sintegrant 100.0 ng Magnesi um St ear ate
Lubricant 2.4 ng Total tablet weight.. 490.0 ng e purified water is
renmoved during processing. 15The size and weight 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 Conpound 1 prepared as descri bed
aboNi e as the starting material and diluting the granules with direct
conpressi bl e excipients. D-mannitol and mcrocrystalline cellul ose
were sel ect ed &sreaterandgvasapilated ysibe dudRMEYsodimm lauryishifety sofutihn.
Compound 1, an b Rk | |.S| nat | y
the tabl et s. Tah @ T5 ahoes Pha oo Sl Aaial o BaleBihy il
screened gr anuddsd gfanGlespeunpasiedthrdaghar3(00ngn sateri al . Tabl e 3.
Conmponent Quantity PRer. Tabl et Conpound ranyl es 96.9 D- un
145.35 ng M crocrystari e e? rf‘lﬁ}ﬂ%s‘gerﬂé@g‘gv‘r‘?g“”& croscarellos sOiam b-BE)
5 inaPE bag and magnesium stearate (JP) was atded to the bag. The granules .

were compressed into tablets using a rotary tableting machine.
Twenty tablets were packaged in a glass bottle \x{itfx 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.

i5

Table 2.
Cemponeni Function Amount Per

_ Tablet
Compound 1 Drug substance 50.0 mg
D-mannitol Diluent 26.9 mg
Light anhydrons silicic acid Glidant 6.25 mg
Sodium lanryl sulfate Surfactant 2.5mg
Crospovidone ) ) Disintegrant 6.25 mg
Hydroxypropylmlethylcelhﬂoée- Binder 5.0 mg
2910 (3 mm?s) |
Purified water © Binder agent -
D-mannitel  _: Diluent 145.35 mg
Microcrystalline cellulose Diluent 145.35 mg
Croscarmellose sodium Disintegramnt 100.0 mg
Magnesium Stearate Lubricant 2.4 mg
Total tablet weight 490.0 mg

"' The purified water is removed during processing.

The size and weight of the 50 mg tablets were the same as the 200 mg

tablets. To simpﬁﬁr 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




c roscarnell ose sodi um 100. 0 ng Magnesium Stearate 2.4 ng Tot al

tabl et weight. 490.0 nag - The screened granul es prepared
above were m xed with croscarnell os sodium (WE), D.mannitol (JP), and
m crocrystal Line cellulose (JP) in a PE bag, 10 followed by addition
of magnesium stearate (JP) to the bag. The granul es were then
conpressed:into tablets using a rotary tabl eti ng nachi ne.

Twenty tablets were packaged in a glass bottle with a desiccant and
cushion material i(PE sheet), and capped with a pol ypropyl ene (PP)
screw cap. 15 dompmpisthld eddipients B;mamwl@ﬂdnﬁcrobﬂyetanhﬁrmﬁmké Wwefel C
properties of un was i.dentified a 5| lL.e hlind,

randomi zed, pl¥ %B‘%%?glhlﬁ‘?% F’écdplgﬁltﬁéfa%auﬁff gte g% &f'ﬁ‘té@ﬂp‘g’tﬂ&(}y and
conduct ed on 3fe Jopprvesibilitphrel Meﬁtégmtxowqiréﬁﬁr@eiﬁhe thBRtd. ordby Hbws the
criteria were used I.o set@gt he subjects for the stg% (1

Heal t hy Japanc®&RMEIHegs g etp gsigg Feéme{%ﬁan BE8 9t raweo P‘?ﬂi&s (BM)
of 18.5 t0525. dartinpeiatdrial BML - - [ body wei ght (kg)/height (m]2; and

(3) Subjects who gave written infornmed _consent prior to participation
in the study. 25As part qf, the |arger §Pl?®, ei ght subjects (6

active and 2 pl acebo) r¢ceivedodpdlPadK d0O$ dalﬁtﬁflpe}_ﬁbﬁg and fed
states. Subjects in thel400. ny asted caohdrt received an_ additional

400 my dose with breakfadtomgered 1gragdatout |peri o?ﬁ?glsneral Y a

m ni mum of ten days aft ¢ AExGtdT U1 al  adm i StTEd 3§y, e i nterval
of ten clys between theltwo_doses was considered aoorgorl ate for

el iminating any within- ¢ YSpmerystadlineyasilalosedf f ect k45. ffﬁ)mgat i o of

treatment, dose, node ot &aumimi ' ad—pr dmimi st er ed
foithe food effect conp@nent O#e‘ﬂ{oﬁ%‘b daﬂrlhtiler stud\(j/"ﬁgplgsl hown|in Tabl e

4. Tabl e 4. 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 tz;lblets were packaged in a glass bottle with a desiccant and

cushion material (PE sheet), and capped with a pol‘jrpi:opylene (PP) screw cap.

15 Example7 ' )

The effect of food on the pharmacokinetic properties of Compound 1 was
identified in a single blind, randomized, placebo-controlled single oral dose
escalation study conducted on 32 Japanese male healthy volunteers.

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

20 (1) Healthy Japanese males aged 20 to 35 years; .
(2) Body mass index (BMI) of 18.5 to 25.0, whezein 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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Duration of treatnment Single dose Mbde of adm nistration Fasted, oral
adm ni stration Fed, oral adm nistration Dose (ng) .400 400 Product
adm ni stered Conpound 1 200ng or placebo tablets Nunber of tablets
2.. 2 10The subjects were adnmtted to the nedical institution in the
afternoon on the day before adm nistration ("Day -1"). Conpound 1 or
pl acebo was admi nistered on the day after hospitalization ("Day 1").
The subjects were discharged the day after admnistration ("Day 2").
Thus, the subjects were hospitalized for a total of three days.

Fol | ow up ass daserberthoftorca edfdetmedditiond b4 (Penp dosedith bteak Bsickadies aafdsRout
adm ni stration (" s _7xt0 9') . Coppound 1.or,placebg was .

i ni ot er ed SeaPFRERER) datnirriater Ses 208 GEPESE HiriRSraiony Tpe
simlar tines ifitervabaitthn e letwednihe aeh dogee atasetinsidecd aspropdte 9abj ect s
fasted from food.and qui'dﬁ.ernranéhe tinme ﬁ_fter di nner on the day
prior-to dosi r?gm(“t?&k?g-aﬁ“’ﬂ T PUBF R SRFET 6H ™Ry 1 (for subjects

recei ving 20 Conpomtdaﬂorﬂwftgﬂaﬁﬁ&h,oﬂdsa,ﬁxb& dm:rﬁﬁiaﬁvﬁiongﬁnc})pﬂa&hctti me on
Day 1 (for subject.s inQtk as tate). en subjects were
adni ni st er ed W%BWBJ%@B {othr&g:l‘ig"?‘%ﬂg?flﬁ?fé?e langsy spdy ars shevp in

br eakf ast abodabRCGt.m nutes prior to closing. The breakfast consisted
of the follow ng:: 25

Table 4.
Duration of treatment - Single dose
Mode of. Fed, oral
o dministration Fasted, oral administration adrministration
Dose (mg) 400 T 400
Product administered Compound 1 200mg or placebo tablets
Numiber of tablets 2 . 2.
10 The subjects were admitted to the medical institution in the aftermoon on

the day before administration (“Day ~1””). Compound 1or placebo was
administered on .the day after hospitalization (“Day 17). The subjects were
discharged the dély after administration (“Day 27). 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 9°).
Compound 1 or placebo was administered orally with 200 mL water.
Doses were administered at similar times for each subject in each treatment
period. All subjécts fasted from food and fluids from the time after dinner on the
day prior to dOSi;lg (Day -1) until breakfast on Day 1 (for subjects receiving _
20 Compound 1 or placebo in the fed state) or lunch-time on Day 1 (for subjects in
the fasted state). '
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 following:f .
25
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160 nL apple juice Boiled egg (50 g) 13read roll (105 g) 8 g butter
514 g strawberry jam'1l Total energy content: 574.6 Kcal; Total fat
content: 2L4 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 pharnmacol cinetic analysis were taken 1.5 hours
prior to 10dosing and at the followi ng tines after dosing: 0.25:0.5,
1, 2, 3, 4, 6, 8, 12, and 24 hours post-dose. The foll ow ng
phar macol ci netic paraneters were cal cul ated for Conpound 1 in each
study group (fed and fast bl mbagplefjwns): t MaXTi ne of maxi num
observed pl asnma concent r aBoibd;egg 55hgx Maxi num obser ved pl asna
concentration; ti/2 XzEl iBreadtdllolOfighf-l1ife in the term nal phase;
AUCo. t zArea under the pl aggbuteancentrati on-tine curve (AUC) fromtime
zero up tosthe |ast quanti4 g sthiwbenggamnt rati on (AUC (0- tz)); and
20AUC04"1 AUC fromtine ZiET@taI@ei'g?fddi{tdn}z" 5746Kca1 Thal fat asent: 21.4 g

concentrations und, 1 det er the foll assay.'
Pl asma sanpl es(?’%]cé’r&g@gfg Wit 65219 [t')'}ébtpgaf ??S)gt- ed with
Compound 1. Thﬂ;ﬁﬁhgafgee samg@sw@tetae@awﬁ& ed by solid 25 phase
extraction using Enporirm ate (,C8SD ngd then nmeasured b
hi gh- per f or mance | i%@Pgs [%8%}2‘?8 ‘%}7“ ?P%@??Ws‘gerg é#ﬁ‘ﬁrﬁlpl){"”o
(LC M/ MSyo( B%sﬁ@dﬂh a2 8 FolkBag thded aﬂeﬂmmge omoasmms 4, 608SB2, and

spectronet er el API 4000 from MDS SCIEX).. 1oni zation and detection
were perfor rre@ RIsEEPI%spray i oni zati on and positive ion
detection with mul tmiensﬂmrg%&tmdaakﬁeﬁ& ShinB@rs wesRekblawdlfyr Thi s
anal yti cal t od ha been val | dat ed espect 0. .selectivity,
linearity, pIYRad Bgea Y?P'&%gfy\%ﬁniﬁ condifiop)ang i nt er - assay

preci si on and accuracy, shandard StnétofamxhaRidbséryed plasrhd ¥oncentration;
stabi |l ity]s5post-preparati@g, St abi Nixmuheesrépred phidthaGohdtntr@fion;
integrity, and considered;},Q be swiimighedi hatf-lif)ih 3 @rdHaBpHABs;hod for
deternination of 35 Conpad,.] OVeirei ifdd: M HBihAbdRBniFA0aRiAd cirvé O
1000 ng/ naL when 501. 114 of hurran(nt@rm)m;@mtotil{g)la'ﬁp@lamghabla

pI asma sanpl es spi ked witth 10 nL eamngﬁn&QE/Aagqoom)j ‘ahle and 20

i ndol /L apgoni um f or nat eAlgcmfc aQUIC o Bine(zRtd 13.i0kiBCcetonitrile
(10:90, v/v), 10 pL each-of internal standardsolution was added.

To. t hei e sanpl es, 0 » of 0.1% formic acid.in 10% acetonitrjle was
added. Thes rerp Zl%e p?asma concentrations orPCompound 1 were determined by the

following assay. Plasma samples were isolated from healthy subjects
administered wn‘h 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). lonization and detection were
performed with ¢lectrospray ionization and positive ion detection with multiple

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

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

human plasma were used.
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5 solutions.were then m xed for 10 seconds and centrifuged at 10, 000
rpmfor 5 mnutes at 4C. A 250 gL aliquot of the supernatant was
added to a Enporeml Disk Plate (C8S13) (conditioned with 150 pL of
acetonhrile and 200 AL of 0.1%formc acid in this order). The plate
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 80%
acetonitrile (200 p.L in total). To the eluates, 200 pl of 0.1%

form c acid was added and m xed. Then, 10 gL of each sol ution was
injected into the L’CblS/B{xNSprasMemplds spikéd/ with .1 0Gelo padhr ¢fO0feaastonitmilé o

(fed/fasted) Wt 0% conf i dencelm . m
G and: AOCH. | P YRR PP AL e 2opmE BER byttes gBT bt
Conpound 1 in @1I0€90‘, asdH.e10 ﬁbdatﬂﬂd‘ mtbﬁ:labstandﬂnésmia’am wlaaad'ckd To-these
concentrati on, ov | on of
Cdrmpound 1 in staFFép éb@ﬁ%ﬂ‘f@ lfp#rgﬁ% g“b gq?iflﬁémpher%%e
mean test resuidisidk vdieiehatited drdD I%eidnds Bﬂl afmnﬁ:rgsd aﬂmﬂ mpen for 5
(ng-hr/inL), C g/ nL ( of Conpo
t he. f ast ed ande'é'gFSsﬁté“[é A?%srba‘fé%é‘l]’rﬂtrﬁ *fhfé ‘?’ﬂ;t"l*’étb‘f"%s a% ‘i épé’ore
tcigul at e?nan Iﬁﬁkl@lﬁe c's'@b ﬁdm]gﬁéh’ﬂvﬂ% 3/50 leflr:slcetoﬁia&'ﬂlgl_a%ﬂ Q00 itL oflor1%%
x (ng ) )‘!‘o?mlczacgd In) this orderl) nTheg plgte v[ras wa)Lshed tavﬁfcg with 200 pL of 0.1%
formic acid in 20% acetonitrile and eiuted twice with 100 uL of 0.1% formic °

10  acid in 80% acetonitrile (200 pL in total}. To the eluates, 200 uL 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.
" Geometric means ratio (fed/fasted) with 90% confidence intervals were
estimated from Cuax and AUCq.inr following oral administration of 400 mg of
15 Compound 1 in the fasted and fed states.
The mean plasma concentration over time. following oral admjnistration
of f-.‘eOO mg of Compound 1 in the fasted and fed states are shown in Figure 2.
The mean test résults of the pharmacokinetic parameters, AUCo-jne (ng-hr/mL},
. Cmax (ng/mL), t1/2 22 (hr), and tyax (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 | tma Cruax tizaz AUCq.ins
. condition (hx) (ng/mL) | (hr) (ng-h.r/mL)
, Fasted 25+ | 26478 54+ 1451 + 308
Compound | - 12 | ' 1.0
1 ' - Fed 23+ | 903391} 3.2+ 3942 £ 1072
10 0.3 '

Dose: 400 mg l
Mean = 8D (n=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 (13.--6) Table 6-

Table 6.
Fed/Fasted
Pharmacokinetic { Geometric | 90% éonﬁdence interval
parameter means ratio Lower .Upper
' limit limit
: Cora 330 227 4.80
Compound 1 |-
AUCy ins 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 fhe fed state, Cpaxand AUC.ins0f the unchanged drug were 3.30
and 2.69-fold his:;rher, respectivel:,;, 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 zibsorbcc! when administered with food, such as after a meal. Thus, the
administration of Compound 1 with. fc;od results in an increase in the
bioavailability 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 clinjcally
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 of 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 to 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 c paraneter Fed/ Fast ed Geonetric nmeans ratio 90%
Confi dence interval Lower limt .Upper Iimt Conpound 1 3.30 2.27

4. 80

AUCo- nt

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 (.e.g., "such as") provided herein, is intended merely to
better illuminate:thc. invention and does not pose a limitation on the scope of the
invention unless =other\.wvises claimed. No language in the specification should be
construed as indi'cating any non-claimed element as essential to the practice of
the invention.

The embodiments within the specification provide an illustration 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 frue scope

and spirit of the invention being indicated by the following claims.
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2.69 2.16 3.36 ose: 400 nmg n=6 subjects/each group 5 Figure 2,
Tabl e 5, and Table 6 show that When Conpound 1 was adm nistered in
the fed state, C a. and AUCo-i nfof the unchanged drug 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 O food. The observed

i ncreases in the pharmacokinetic paraneters when Conpound 1 was

adm nistered with food indicate that Conpound 1 is nore readily

absor bed when adm nistered with food, such as after a neal. Thus, the
adm ni stration of Conpound 1 with food results in an increase in the
15 bi oaVai | ablldimsy of the drug when conpared to the administration of
the drug under fasted conditions. In addition, Conpound 1 was safe
and well tolerated with no serious adverse events. Al adverse events
were mld5 Na. clibseof thycmhgwﬁnﬁiﬁe(amhlcerbeeﬂuommhdﬁpg{mwE@@ox@kﬁanges

wer e not ed. ref erences | udi

pat nt _appi | G2l el 4 55 T SHORa PP el carh R O or i

i ncor por at ed p%ﬂa@éu@i&ﬁ[}%%céﬂ?aﬂl@@ditr foftHelnidifacture of a medibndss eorof the
terms "a" and "an" and "the" and simlar referents in the context of
descri bi ng t H&r4appg ﬁhen tippveilahility@if Hiy corwored ¢amprisgriecadaiingyring @ a o be
construed to ?mg e W se
i ndi cat ed hepégﬁ?%ggg%eafgﬁyggﬁgﬂg |c e ﬁ%%%%#ﬁm Or#@tgﬁéﬁﬁéaﬁ&
"ConprlSﬂ@g,%mkhﬁbbm@;ﬂw&ﬁfwﬂhmmﬁ.ng," and "containing" are to be
const rued as open: ended terns (i.e., neaning "including, but not
limted to,") unless otherwi se noted. Recitation of ranges of val ues

herein are ngrel yusd$Rnseshnpound L(Bhisro-2- W&h@ﬂﬂliﬁ@ts’yupdxyafoxya-

referring individually to each separate value falling within the
range, unl esBethyimigngd-38-7rnethent-twxadredihydrageinel e -capesyie éCl‘@é)If ife is

I ncor por at ed})hzl_rﬁ%ﬁuh@zﬁlyﬁag d‘gﬁ{yéggaﬁ %ﬂ%@ﬁndnﬁfahﬁré’\@fr %nédwan;(én@ftﬁ' ly

recited hereftn erein may e pertormed in any
sui t abl eldr daxreasihg the absdrption cfethe rdnpatsldn heaeém, compoising mdingsstedirgar '

ly contradic ext The,us exanpl es, 5 or
exenpl ar .| alfgIaBREerEs fErbediiany §eqtva A AR ReruAEM &% nt anded
merely to bepli®maddutialiynat@titiesadiiassswich fod does not pose a
limtation on the scope of the invention unless otherw se clainmed. No

| anguage in the specification should be construed as indicating any

non-cl ai med gl enepte AShESHEIHhAL-( B%hld?@ZQi@?&Heﬁfyde (tzhjellhwx%%' on.

10The enbodi nents wthin the specification provi hlstratlon of
enbodi me? s wethylatand g7 oethexydd-okodlddihpdropandimeskt- mbfdiy!lg atiderits t he
scope of the |nvent rtisan rec n|z

ot her enbodi %Ea aceulclcarhé/ acceeraSblfe sail:ﬁdrt Frt_}lanu acture o en?%or H d’ﬂ

nco & et |nven t hat

itis |ntendﬂﬂmhﬁ&MMhh@nBﬂﬁﬂlﬁtaﬂﬁmﬂmgaﬂﬂn@N&mﬁWa&mﬂﬁyGﬂﬂﬁmdﬁ®6ﬂxﬁs
exenplary only th the t ue sc %5 and splrlt of the jnvention
bei ng i ndi caP’dic B geufict [Yo%Fﬂﬁﬁﬁ? saltfhereofin the fgeatment of an integrase

responsive condition, comprising administering to the patient a therapeutically
25  effective amount of the compound or a pharmaceutically acceptable salt thereof

with food.

4. Use of the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
methylbutan-2-yl]-7-methoxy-4-oxo0-1,4-dihydroquinoline-3-carboxylic acid or its
30 pharmaceutically acceptable salt for the manufacture of a medicament for oral

administration with food, for achieving increased absorption of the compound or
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51. Use of the conmpound 6-(3-chloro-2-fluorobenzyl)-1

-[(25) - 1- hydr oxy- 3-

nmet hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-car boxylic
acid or its pharnmaceutically acceptable salt for the manufacture of a
medi canment for increasing the bioavailability of the conpound
conprising admnistering to a patient a therapeutically effective
anount of the cqonpound or a pharmceuti cal_l‘[)ﬁl 10accept abl e salt

t her eof wi t hteggrmacsutiqallx aggeptahle Sé%ﬁ’ﬁ&’t&’ﬁé}l e treatment of an integrase

6- (3-chl oro- 2; 2V 1) b= G B f ot :

et hyl but an- 5P ol e b ek paipnt a hepopentipally |
acid or its pffestivaeewuniodlthecompoend abd phagmbdeuficallytaheeptabla dali¢hared of a
medi canment for. 115 i ncreasi ng the absorption of the conpound in a
patient, compii: P%‘% adninistering to the patient a therapeutically

ef fectivesanount of the conpound or a pharmaceutically acceptable
salt thereof with food. 3. e of the conpoun

Us d
6- (3- chl or o- 8- f | udhebwrPyry one offdaims Y of 4ghereiy fhedntegrgse responsive
et hyl but an- 25yqkdsn’is ABL: 5 frX8n 1, 4- di hydroqui nol i ne- 3-carboxylic
acid or its p%ar maceuti cally acceptable salt for the manufacture of a
nmedi canent for oral admnistration with food, for achieving enhanced

bi oavai |l abi |l i.ty of, the coppound or. the pharmaceuyti cal | c { abl e
2ai't thereot &1 o it PESERERE heRin e R B lonain YoP BBRRIeR b,
conprisimy adappi stering to the patient a therapeutically 25

ef fective anount of the conpound or a pharmaceutically acceptable
salt thereof with food. 4. Use of the conpound

6- (3-chl oro- 2- | upRORRNAYAY ore dflchs - WAERYsaRt administering results ina
met hyl but an- 2-yl | - 7- met hoxy- 4- oxo- 1, 4-di hydr oqui nol I ne- 3- car boxyl i c
acid or its BRxiphan plasmyconsantrafionof thstcampeushgreatérthan if gharmmpbned or e
of a nedi cangnt I inistrati i . kewi ng
"ner eased abaareitiseialfatebl ot b acspbe AhiRE IR
acceptabl® salt thereof in the treatnent of an integrase responsive

condition, cgnprising adm nistering to the pati.ent a.therapeutically
effective angu_nt ?Pegﬁ@%ﬁﬁaaﬂéd@%%}-%wﬂwﬁ%%ﬂ& ?@‘a}nﬁgﬁra@c{ aHt @
sal t ther eof o\ hiRdéd @Rthlastha cdncelit@tibP8mO buR B Yrof @O ber6 kintitd (RUCS.
wherein the integrase responsive condition is a retrovirus 1nfection.
6. The use of) ef Biewpmpounsratatertthan if Brercovippurd orthepharpaceuscally H v

| nfection or,L Fﬁél%altth%eomﬁs URGnRlerd WinRRE £l ¢! @l M8 1-6, wherein

said administer ng results 1 n a maxi num plasma concentration of the
conpound2@reater than if the conmpound or the pharnmaceutically

acceptable salt there was adnpinistere i t hout _f . 8. The use
of any one of' cla %Of%L%?OWPé’ngRB?hﬁ’_&o'gémoﬁ‘?%fl@fll'ﬁ'@&r%i%ﬁi?x?" “an
area under t hethlbasier-GorTcasths At 4-ORo 1 | B GHLYEndiHRM-E4rbEk yhE héld bPits
infinity (AUCO of the compound fgreat er than if the conpound or the

phar maceut i caidrpacpatieptyaspeptablg valtifpethe sranpfastugief anedieamsgt {Grt hout
food. 20 O9.. . . . . . ‘. . . .
6 (3. chil o o B 5O CRTRISPspreqros i a i comprising administering

met hyl butan- @-thd patiente thempyutdaldx effdctide dmhymtrod thei coolpowst @-acar boxyl i ¢
acid or its pharnmaceutj cal | cc abl e . t .for the manufacture of a
medi cament f anf“ﬁ(fﬁuﬁFElﬂyr?ﬁceé%atb??ﬁaﬁsﬁ%@fzmﬁ‘eaﬁo%vi rus integrase in a
patient, conprising admnistering 25 to the patient a therapeutically

effective anmount of the conpound or a pharmaceutically acceptabl e
salt thereof 1§ t hUserfdhe compound 6-(3-chloro-2-fluorobenzyt)-1-[(28)-1-hydroxy-3-

methylbutan-2-yl]-7-methoxy-4-oxo0-1,4-dihydroquinoline-3-carboxylic acid or its
30 pharmaceutically acceptable salt for the manufacture of a medicament for the

treatment or prophylaxis of a retrovirus infection in a patient, comprising
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10. Use of the conmpound

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 its 30 pharmaceutically acceptable salt for the manufacture
of a nmedicanment for the treatment or prophylaxis of a retrovirus
infection in a patient, conprising admnistering to the patient a
t herapeutical |y, effective anmount K of the conpound or a

phar maceut i cAf lsé?ﬂf’éﬁ?étl?l1:@“2%{Iatth‘iri‘%ﬁ“%‘?lg’vﬁ%ﬁ“‘feowum of thg gompgyad 95 ¢

of clai m9 op phfmacWiRERY SbcbiiEb1E SAIf @¥ebiwith fodauman 5 i mmunodefi ci ency
virus (HV). "12. The use of any one of clains 1-11 wherein the
therapeutically effective anmount is about 10 ng to about 2000 ny.
1013. The use of chali enel At | I fective amount
i s about 6001§g tg&% gﬁgc%@gg%hgp,Gﬁﬁ&ﬂﬁﬁgRﬁgghg S£ﬁ§ﬁéne of clains
1- 13, whef ei iminheodefinipacndre(HiVle phar maceutically acceptable salt
thereof is adm ni stered between about one hour 15 prior to the
consunption of food to about two hours after the consunption of food.
15. The use @b, cl qhdrlst obagy %%&Mn@@%%%i@ihéﬁ&aﬁﬁéﬂ@%&ﬁ@' Iy
acceptabl e salt thereof is adm nistered substantially at the sane
time as the 2wowdasthept |bmede aioyp@000mg. The use of clai m 14 wherein
t he conpound or the pharmaceutically acceptable salt thereof is

adm nistered inmedi ately after the consunption of food and up to
about on&d hot3. af Tks uscefisiaipi? eherin thhthcgedtically effective Aheuntsie aledut any
one of clai -1 erein the conpound or the pharmaceutically
accept abl e ggyfmgﬁ%%g%???ghﬁ%ninistered in a pharnmaceuti cal

conposi tion. 3018. The use of claim 17, wherein the pharnmaceuti cal

conposition is in a unit dosage formof a tablet. 19.The use of any
one of cl ai m41- 18haerépny erofchips lnd, wherendhgermnpnad ot theal | y

accept abl e sghdmbOGHETy doSepRibiE QirSh&Lds il sYered between about one hour

15 prior to the consumption of food to about two hours after the consumption of
food.

15.  The use of claim14 wherein the compound or the pharmaceutically
acceptable salt thereof is administered substantially at the same time as the

20  consumption of food.

16.  The use of claim 14 wherein the compound or the pharmaceutically
acceptable salt thereof is administered immediately after the consumption of food
and up to about one hour after consumption of the food.

25
17.  The use of any one of claims 1-16 wherein the compound or the
pharmaceutically acceptable salt thereof is administered in a pharmaceutical

composition.

30 18.  Theuse of claim 17, wherein the pharmaceutical composition is in a unit

dosage form of a tablet.
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5 20. A pharmaceutical conposition conprising the conpound

6- ( 3- chl or o- 2-

fl uorobenzyl)-1-[(23)-1-hydroxy-3-net hyl butan-2-yl]-7-nmet hoxy-4-oxo-1
, 4- di hydroqui nol i ne-3-carboxylic acid or a pharnaceutically
acceptabl e salt thereof to be adm nistered with food for increasing

t he bioavailability of the conpound or the pharmaceutically
acceptable salt thereof in a patient. 10 21. A pharnaceuti cal
conposition conprising the conmpound 6-(3-chl oro- 2-

1 uor obenzy1)e1- [ (RShselortnglonxye it ng Whkra 112 dhlpolindii eXy - 4- 0x0- 1
, 4- di hydr oqui nol i ne-3-carboxylic acid or a pharnmaceutically

accept abl e saharmepaytisally acsenieble sali therselas edministered ewllyf or i ncreasi ng

t he absorption of the conpound or 15the pharmaceutically acceptable
salt thereof in a patient. 22. A pharnmaceutical conposition

conpri sing tBe coApdandadeuticl clrhistiod-comprising the compound 6-(3-chloro-2-

fluorobenzyl)-1-1(25)-1-hydroxy-3-pgethyl butap-2-y1]-7-nmethoxy-4-oxo-1
Pt et e T B R A e e S A S

accept abl e sgihldiog@in6Rhe-2@atbox IR B3N AiphhAiRutWalll aécRpEbIE @4t thereof
inhibiting activity of a retrovirus integrase in a patient. 23. A

phar maceut i ¢ # beasippisieradoriti ap ferdnereasingdhe bieprruabilis: ¢f3be sarenayng -

fl uorobenzyl).-13- -1- =3 an- 2:y 1] - 7- met hoxy- 4- oxo- 1
" 4- 25di hydr é‘dﬁi}F phflcdy Ryl %@?‘?@%&K%ﬁ‘?‘% I%ﬁé?t'rraceut i cally

accept abl@ salt thereof to be admnistered with food for the

The. phar maceL cal RGITRBETLr oAy <orotines fs spramdelgnsns %
30admi ni st er gGordbényl)i 1t RASIVI-hydd6x)23-pleaiyMagalit yhal-nithaggapixeble sal t

t her eof 25. A kit conprising: (1), a pharmaceutjcal conposition
conpri sing 6d)é)gdroqumolme%-carboxyhc acid or a pharmaceutically acceptable salt thereof

chloro-2-flu L= - s -Bs . : 2 = {41t hox
y-4-o0xol, 4- d%y r gﬁqﬁ&%%%eﬂil\%gg@g gﬁrg%cgfﬂgp% tg%%%?&g? ng g%a%#é%‘]é“ﬁ(t??ﬁl |y
accept abk® stietphaimexcenically 2)ceprbls sali thieregf inrd atieett i on; and (3) a
container; wherein the prescribing 5 information includes advice
regardi ng adm ni stering 6-(3-chloro-2-fluorobenzyl)- 1

- [ (25) - 1- hydenxy- 3 preihyddatéavoRpysiton torpiibiag Yhelcompuid 4-(slichipey-pqui no
| i ne3-carboxylic acid or_a p maceutically accgpta@ée salt thereof

a
wi th food. _EC?fO‘?%Y%1r[(%$)"1c£353§rf?ﬁy_233}ne\‘)h¥@fﬂ’é%2fﬁ bery HoAY -
i nformation Biﬁ?&l’d&'ﬁﬁolﬁwlﬁ@zﬁﬁgﬂli%bﬁ%rQE;héﬂﬁfa'&é‘xﬁﬁ@ﬂly Qdc@ﬁt!lﬁk: Lapinkichy of
6- (3-chloro-2-1luorobenzyl)-1-4(25)-1- o o _
hydr oxy- 2} metotbel adoiristerzdyrith- fpodrear fiehilyiting astiyity of a détroydns iptdanask ime- 3-
carboxylic a &mehen adm ni stered with food than wi thout food. 27.
The kit of ctaim25, wherein the prescribing information includes
advi ce 15regarding adm ni stering

6- (3-chloro-2-fluprobenzyl)-1-[(25)-1-hydroxy- 3-

met hyl but an- éi-y 1] gfﬁm%%%gﬁﬁ@&mﬁlf? 9%}%%?%’&& cogPHE- GGy i ¢
acid or a phasdBeeulagiLy- 1aﬁfde&£ya31hﬁﬂ@@du&antﬂ?r]epﬁledneim%&oqwut one
hour prior to the consunption of 'food to abouf 'two hours after the
consunpt#dn @hydregunoline-3-carboxylic acid or a pharmaceutically acceptable salt thereof

to be administered with food for the treatment or prophylaxis of a retrovirus

infection in a patient.

24.  The pharmaceutical composition of any of claims 20-23 to be

30  administered with ritonavir or a pharmaceutically acceptable salt thereof.
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20 28.The kit of claim 25, wherein the prescribing information

I ncl udes advi ce regardi ng adm ni stering

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

met hyl but an- 2-yl ] - 7- net hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne- 3- car boxyl i c

acid or a pharnaceutically acceptable salt thereof substantially at

the sane tinme as the consunption of food. 25 29.The kit of claim 25,
wherein the escr, b'n I nfor udes advice r ard

i ni st er ngoe. ( A BH Gt [ aedRedeaittnosns sbaitiink b

met hyl but an- 2hipid-2 ﬂuﬁﬂﬂah@yyy B{@301-hydrody- Byﬂ&tl@ﬁmaﬂmym@?&xeﬂﬁkbwmiotc
acid or a phar gy tlcaIIy acceptable salt _thereof nnedlately after
the consunpt ilénd1BYdragunBis-Sarmbasyle acidinsaphamrackeinally Asceptapleaalt

consunpti on ‘ﬂ{eréo?‘@) pres®inglidforithlio® hn @Y a¥BKRkr; %Iﬁféﬁ‘?‘th%?r%grﬂ‘ﬁﬂ rein

t he pharmaceuti cal conp05|t|on Isin a unit dosage formof a ta
31. The kPt offommmapion ieclwles edxacmgaangdmunsthmg @(ﬁ’rplﬂo@rﬁgummbmam r,

or a Spharmag e[tﬁ,s') (ialjwldyox"g?(-\’)c-n-r%hypnu?an-sﬁ It] 7A&5S 0xy—4 oxo-1,4-dihydroquinoline-

3-carboxylic acid or a pharmaceutically acceptable salt thereof with food.

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

carboxylic acid when administered with food than without food.

27.  The kit of claim 25, wherein the prescribing information includes advice
15  regarding administering 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-

methylbutan-2-yl]-7-methoxy-4-oxo0-1,4-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.

20 28.  The kit of claim 25, wherein the prescribing information includes advice
regarding administering 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-
methylbutan-2-yl]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid or a
pharmaceutically acceptable salt thereof substantially at the same time as the
consumption of food.

25
29.  Thekit of claim 25, wherein the prescribing information includes advice
regarding administering 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
methylbutan-2-y1}-7-methoxy-4-0x0-1,4-dihydroquinoline-3-carboxylic acid or a
pharmaceutically acceptable salt thereof immediately after the consumption of

30 food and up to about one hour after the consumption of food.
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30.  The kit of any one of claims 25-29 wherein the pharmaceutical

composition is in a unit dosage form of a tablet.

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

pharmaceutically acceptable salt thereof.
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