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I NVENTI ON I nfection by the retrovirus known as human

i mmunodefi ciency virus (HTV) continues to be a serious

human health problem Methods for treating HV

i nfections include adm nistering agents that inhibit

the activity of viral enzynes that are essential to
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i nchige é)mqﬂmlaarmmbférbowlﬁéw@npdmlpphgw ((5-
CONGERbIMnhQRoxycarbonyl)amino)-1,6- -diphenyl-3-hydroxyhexane) is an HIV
protease ix‘lhibitor‘that can be synthesized by procedures disclosed in International
20  Patent Application Publication Number WO 1994/14436 and United States Patent
Number 5567823. As a protease inhibitor, ritonavir can be effective in humans
for inhibiting an HIV infection. Ritonavir has also been.shown as an inhibitor of
the metabolic enzyme cytochrome P450 monooxygenase, particularly, the 3A4
isoform (CYP 3A4) involved in the metabolic pathway of many drugs. See U.S.
25  Pat. Nos. 5541206, 5635523, 5648497, 5674882,5846987 and 5886036.

- Protease inhibitors are metabolized by cytochrome P450 monooxygenase,
leading to unfavorable pharmacokinetics and the need for more frequent and
higher doses than are desirable. Administration of such drugs with an agent that
inhibits metabolism by cytochrome P450 monooxygenase can improve the

30  pharmacokinetics (e.g., increases in half-life, time to peak plasma concentration
and blood levels) of the drug.
Ritonavir can be used to improve the pharmacokinetics of certain HIV
protease inhibitors that are metabolized by cytochrome P450 monooxygenase. See
United States Patent Numbers 6,037,157 and 6,703,403. Co-administration of
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20b0dty, théedtrdygrue fthmily Iah(e 1s‘ Deaushiévd agemt nBthe aoquired immunodeficiency
PT ofyn)élrc?&x(le ?A%S) Bscordmgly, a pharmaceutical agent that reduces the virus
load, viral genome, or replication of HIV in-the 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 bioavailability or absorption of integrase inhibitors such as 6-(3-
chloro-2-ﬂuorobénzyl)—l -[(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 administrétion. There is also
generally a need to improve the pharmacokinetics of drugs (e.g. integrase

inhibitors), that are useful for treating HIV infection.
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salt thereof.

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

pharmacokinetic profile than it would without the addition of ritonavir.



acceptabl e salt thereof, such that the inhibitor
possesses a nore efficacious pharnmacokinetic profile

wo ban/or26smoul d wi t hout the addition of ritonavP€T/UR2006/049668
anot her enbodi ment the invention provides a nethod for
I mprovi ng the pharmacoki netics of a 4-oxoqui noline
conpound according to fornmula (1): (D, where, ring Cy
is'" a C3-10 carbon ring group or a heterocyclic group,
each group being optionally substituted by 1 to 5
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al kyi, halo C1-4 al kyl oxy, - ORal R 1R 2
-COR 2, -SO2NRal Ra2 - R , -S0 2R 3
, -NR 1S2R 3 , - COCR al a33] Ral OFd R 2

hd eagh 1S _H, - al kyl or
benzyl; R 3 is C al kyl; R IS seledfed from group B or
is G-10 alkyl optionally substituted gy 1 to 3
substituents sel ected from hal ogen or group B; group B

.5is: a C3. 1 carbon ring optionally substituted by 1 to
5 substituents sel ected fron1grouq¥fg a heterocyclic
group optionally substituted by 1 X0 5 substituents
sel ect edwhérem group A, -ORa4, -NR 4R 5, -CONR 34R 5,
-SO 2NR 4R 8 . .

ring Cy'is a Cs.1o carbon ring group or a heterocyclic group, each group
being optionally substituted by 1 to 5 substituents selected from group A;

10 the heterocyclic group is a saturated or unsaturated-ring comprising at
least one heteroatom selected from the group consisting of nitrogen, oxygen and
sulfur; ,

group A is cyano, phenyl, nitro, halogen, C,.4 alkyl, halo C; alkyl, halo
C.4 alkyloxy, —OR®, —SR*, —NR*R¥, —CONR"*'R¥, —SO,NR*'R?, —
15 COR®, —NR*COR™, —SO,R®, —NR*'SO,R*, —COOR?* or —NR? COOR™;
' R and R* are the same or different and each is H, Cj4 alkyl or benzyl;
R™ is C.4 alkyl;
R! is selected from group B or is Cy.j¢ alkyl optionally substituted by 1 to
3 substituents selected from halogen or group B;
20 group B is:
- a Cs.10 carbon ring optionally substituted by 1 to 5 substituents
selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A,
25 —OR™,
"_’;'SR34,
_LN-R34Ra5
—CONR™R?,
. —SO,NR*R™,
30 " —-COR™,



-COR l1a6-NR a4COR a6, -SO2Ra6, -NRa4SC?Ra6, -COOR 84
or -NRa5 COOR 86; Ra4 and Ra5 are the sane or

walkdierest and each is: H Cl-4 alkyl, a C3..1BCTaF106049668
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ring group optionally substituted by 1 to 5 .
substitue hts selected fromgroup A or a heterocyclic
group optionally substituted by 1 to 5 substituents
selected fromthe group A, Ra6 is CH alkyl, a C3-10
carbon ring ar QR4 &gsnally substituted by 1 to 5
substituents selected fromgroup A or a heterocyclic
gr oup optiona+#y3£ﬂﬁstituted by 1 to 5 substituents

selectedfrom%.igﬁsgﬁkaﬁRZis Hor CMalkyl; R3 1 is H,
cyano, hydroxy; d," nitro, hal ogen, Cl-4 alkyl, C -
al koxy, G _4 al&gbrat anyl, halo C alkyl or halo Cl.4

al kyl oxy group; Y, is G R 33 or N; R32 and R33 are the

same or diff “4raOBach i s: H, cyano, nitro,
R* and R® are the same or different and each is:
H,
Ci4 alkyl,

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

a heterocyclic group optionally substituted by 1 to 5 substituents

" selected from the group A;
R is

Ci4 alkyl,

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

a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A; '

R?*isH or Ci4 alkyl;

R3isH, cyano, hydroxy, amino, nitro, halogen, Ci4 alkyl, C;4 alkoxy,
C,.4 alkylsulfanyl, halo CM'alkyl or halo C,.4 alkyloxy group;

X is C—R*? or N;

Y is C—R* or N;

R3? and R* are the same or different and each is:

H,

cyano,

nitro,

halogen,

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

a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A, Ci.jo alkyl optionally substituted by 1 to 3
substituents selected from halogen or group B,

—ORY,
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acceptable salt thereof, to a patient in need thereof.

In one en%bodiment the invention provides a method of improving the
phartnac;okinetic's of a compound of Formula (T) comprising administering to a .
patient in need of the compound or a pharmaceutically acceptable salt thereof an
effective amount of ritonavir or a pharmaceutically acceptable salt thereof.

In one embodiment the invention provides a method for increasing the
blood level of a compound of Formula (I) in a patient being treated with the
compound or a pharmaceutically acceptable salt thereof, comprising
administering toa patient in need of the compound or a pharmaceutically
acceptable salt thereof an effective amount of ritonavir or a pharmaceutically
acceptable salt thereof.

In one embodiment the invention provides a method of inhibiting HIV
integrase in a patient in need of such treatment comprising administeringa
compound of Formula (I) or a pharmaceutically acceptable salt thereof and an
effective amoun‘t of ritonavir or a pharmaceutically acceptable salt thereof.

In one embodiment the invention provides a'‘method of increasing the
bioavailability of compound 1 in a patient. The method comprises administering
to the patient a therapeutically effective amount of compound 1 with food. The
increase in bioavailability of the compound may be observed'by an increase in the
maximum plasn}a concentration or by an increase in the area under the plasma
concentration time curve (AUC) compared to that if the compound was

administered \Viﬂlout food.
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20adm ni st BY dndghdr@nibliment the invention provides a kit compnsmg an
integrase inhibitor such as Compound 1, prescribing information, and a container,
wherein the prescribing information includes information regarding
administration of the compound to improve its bioavailability.
In one embodiment, the invention provides a method for improving the
25  pharmacokinetics of an integrase inhibitor such as compound 1, by administering
the integrase inhibitor to a patient with ritonavir or a pharmaceutically acceptable
salt thereof and with food.
In one embodiment the invention provides a method of increasing the
bioavailability of compound 1 in a patient comprising administering to the patient
30  atherapeutically effective amount of compomld 1 with ritonavir and with food.
In one embodiment the invention provides a method of increasing the
absorption of compound 1 in a patient, comprising administering to the patient a

therapeutically effective amount of compound 1 with ritonavir and with food.
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" 4-ox0-1,4-dihydroquinoline-3-carboxylic acid or its pharmaceutically
acceptable salt for the manufacture of a medicament for increasing the
absorpfion of the compound ina patiént, comprising administering to the
patient a therapeutically effective amount of the compound or a
30 pharmaceutically acceptable salt thereof to be administered with food.
In one embodimént the invention provides use of the compound 6-(3-
chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-
oxo-1,4-dihydroquinoline-3-carboxylic acid or its pharmaceutically acceptable

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



In one enbodi nent the invention provides the use of
ritonavir or a pharmaceutically acceptable salt

wo b@reof2ed or t he manufacture of a nmedi canment fBET/US2006/049668
i mproving the pharmacoki netics of an H V integrase
inhibitor (e.g. a conpound of Fornula (1)) or a
phar maceutically acceptable salt thereof in a patient.
In one enbodi nent the invention provides t he use of

r ' t18 g{ﬁsé %p@tl 2 ohép%%&%é g O ?r%:%e Fo; ngtlérﬁ a therapeutically
p h auffmtlw amouant of the ceppainidosapharinaesairhlly hoceptdtte salt

facture o apent .for inhibiting HV
i nt éré’ t?erf“{é“'lﬂhsl“frgﬂf""&lts{% °@ne enbodi nent t he
l nvent | O dife@mlﬂﬁﬁmbﬂﬂhblﬁﬁ/eﬁfloﬁg FOVGAUERAL DSk 6F the complound 6-

(3-chloro-2 quorobenZyI -| - -1 - hydroxy-3-nethyl b
St arf3xhjerp=2rilpeiokengyl)-1- ( ydroxy-3-methylbutan-2-yl]-7-rnethoxy-
4- X8xd-14r | r
M o e aﬂaﬁb&g‘*ﬁﬁﬁﬁw HpReheAlicely
of agcepieble anlit for the mannéactus ofi g medécaliand for ﬂtlamhirmfyxt of

| Do SRTIRrFOTRE L TA A I EAEKR bRl e
phahepatiat iaahérhyemmahp effbétévesahdurtt bé tleodonisoudd or a
d t ' t he,
107" PRl drbe @Rl ldngres AP B g St food.
(3-chl orm -chefdnbddientziit Yrdenti6? Providdayditio ¥ymprism heth bu

t 2-
Gt hedsafi Al argrodition comerisings6 6 ore 2erarobgn Dt 1S
phafyrmgumneeahﬁbu@ﬁcaepnaioh@mbt4 HR4- 1t4131 ?afaqﬁl%mreg-

of a nedicanment for increasing the absorption of the

corfBERAYALIF Acid, phg thnacéwlwﬁﬁ@tﬁdﬁﬁﬂi ﬁte@qfn@ml D the
15P atﬂlﬁﬂha&uﬁbﬁ[ﬁﬁ%@bﬂaﬁ@ da¥ri& Fﬁ%éééﬁb B rrsrfa%lftloh h%t (gg B

COI’TpOUﬂ or p arnmaceut i ca Yy accept
t 0 Jgataampi Wh%lleélf ﬂ,né pagschibingoidforination encdndrsdidvisgtre gdrding

'C EV 2 ol-u%{éﬁﬁg ?—fﬂfor&ﬁ%%zﬁ? ']Pﬂbﬁl)dl %y((.hgoxy- 3-methylbutan-2-
1- [)ﬂP@m@hmdﬂmB4ﬂhhj@tbdpuhalma623-3clajbo7<yhehhld)q-a4-
g)l,(é) L%‘E%aecl?%xp )éa;u ucggtgx tsgg?ﬂ% Crg(r)P mxtﬂ cg:d a]%' one embodsunent the kit

20  can optionally fLu'ther comprise ritonavir or a pharmaceutically acceptable salt
thereof.

In one embodiment the invention provides use of the compound 6-(3-
chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-methylbutan-2-yl}-7-methoxy-4-
oxo~1,4—dihydroquinoline—3-ca:rboxylic 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-[(2S)-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-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-y1}-7-methoxy-4-
0x0-1,4-dihydroquinoline-3-carboxylic acid or a phaﬁnaceutically acceptable
salt thereof for the manufacture of a medicament for increasing the absorption

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



salt for the manufacture of a nedi canent for

inhibiting activity of a retrovirusintegrase in a
w@ado7eni260 conpri sing adm ni stering to the patiBPOI/US2006/049668

therapeutically effective anount of the conpound or a

pharmaceutically acceptable salt thereof to be

adm ni stered with food. I n one enbodi nent the

invention provi des the use of the conmpound 6-

)}_%?f}h% ?%ﬁ’r{?yﬂy ﬁ}fﬁg,f? 9¥9 1# ﬁ@%@a}nmhne -3-carboxylic acid

4 Q¥ @Patifntoihdntkhe eddiin 63 iSadhainbsiesyd mgthafobd, torbel ts.
pharmaceutical |l'y. accept abl e salt fO{ t he é}g
of adnpeigiccedwih THepaviRy 4 phasmaeritically geesprpiasalsthereck

ret rovi riSodenfifddiBntitHe SnlRatibe ?Fow&é%rﬂéé bﬂ:ﬁ&hompound 6-(3-
adm nistering to the patient a Therapeuticall

Sef fcéu},cnrpv%ﬂaw@bmzyé)r—l 1 ES)dohysbranyt Sonethy Brtanmeo ﬁa?ﬂféhqﬂgy-“f-
t f
oSSR 05: 38 At A
c 0 rqaltltheamgf fot the raapifactoeceiq inedicamenpfos inlibiting activity of a

3- ¢hl 2-14 (o] | )-
bRytliarein e sroot et Bl Aent 5 ddefindgicred i
oq LfoB@| to-admitistebaxwith mtﬁﬁ‘avﬁin orod platrmlaafumahja hcmltdbye salt

acc ptable salt thereof, and a pharnmaceutically
pabl e carrier; (2) prescribing information; and

( 3) a COMH @idbodMASHEHS ihVtiBh @SEFiddy g dflﬂﬁd)édiﬂlbmﬁﬂ 6-(3-
i ncl udes advi ce regardi ng]{ adm ni sterin
y

6- (Glereryilgombennd Fieny 51yq1r0xy(3219)3ﬂw%butan-2-yﬂ -7-methoxy-4-
ik hy&{ooiqi cﬁh@%ﬁ%h@ﬂﬁ@@ “cAthoxylic acid or a pharmaceutically accecptable

oxo- |, 4-di hydr oqui nol’i ne- 3~car boxyl i

aC| sdtltdhelaoﬁfmt thrmenfactard of amedisentsnefos ghq treaimentor
B Q0RO s Mol 0 o
ac ca&mmiﬁteﬁeé alith fobértedk. adhnnxsteeedawbbdltmr ortee

ntion i des onpound 6- ( 3- '
chIQe)l?aEmQ ?‘ﬁ %Bccﬁglél%f Sf{"fh[ %‘%f’gl - hydr oxy- 3- net hyl but an
-2-yl]- 7Iﬂfﬁﬁehémb(od4ment the invention provides apharmaceutlcal
0XO0- | dror%l]n nol.i ne- 3- car

ph a‘}%}g%sggq Sé%gmngmr oTan %ﬁc&lgsqcl % %crce?tﬁgle salt thereof

20MBNEHr @6 Fw»en ﬁxeéphﬁﬁﬁiadbﬁﬁﬁmihs Bﬁﬁn HIvriaggia3g intibitor in a patient.
bi oavailability of the cq

6- (3-chl & BHQCIPP F’@BE‘?‘?? entlfn[p(rgyslﬁlesla pharmaceutical
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 phmmaceutiéally acceptable salt thereof for increasing the bioavailability
25  of the compound to be administered with food.

In one embodiment the invention provides a pharmaceutical
composition coniprising 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-
methylbutan-2-yl]-7-methoxy-4-0x0-1,4-dihydroquinoline-3-carboxylic acid
or a pharmaceutically acceptable salt thereof for increasing the absorption of

30  the compound in a patient to be administered with food.
_In one embodiment the invention provides a pharmaceutical
composition comprising 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
méthylbutan—2-y’l] -7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
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hydr oxy- 3- et hyl but an-2-y |]-7-nmet hoxy- 4- oxo-

1, 4-di hydr oqui nol i ne-3 - carboxylic acid in a patient
wobe@r/ordzeo nedi cament is adm ni stered with foodpCT/OS186/049668

adm nistered with ritonavir or a pharmaceutically

acceptable salt thereof. In one enbodi nent the

i nvention provi des use of the conpound 6-(3-

chl oro-2-fluorobenzyl)-I-[(2S)-I-hydroxy-3-net hyl but an

-2-yl1-7-nmet haoxy; 4- e g ey ese . .

0w B P ERA SRR aeserble sale dhosgesPr inhikitige gptiyity of
p h steRGRIst healdsy iR penémid Be Saminitbadewfth faud. t he
manuf acture of .a nedi canent for increasi r;gmt he
absor pt ,Igrﬁ)nsferqt]qéhrg ¢, Hyention provides a phatmaceutical

6 Qég%&ﬁbﬁ c%ni‘#riéﬁfgﬁ@@slémb}c-b =fifofe Dzl b)Y ARy 13 dreadyhy-

‘1 but OXy- 4- oxo- |

5 54mthylbntaqta-maﬂ n@rm-ﬂ-@w 14-dihydreguinplinephesrbpyylic acid
Wheo? at Q\?xmng%hﬁgwgcce aggrgaﬁ'tﬁérgépﬁ:r%é Qeeft?l%ﬂt ﬁ[@oﬂﬁylaxm

ad™ Rits navi r armaceut | ca
ac of ptratbensainfectibeiv e fpati¢nt to be aémluudﬂemdnwnh figod.

Icmlg:]gl g(rr]lfqp Loyl dglirﬁe, 19 gnvtepl 101 p%l(&l €S an6an fif’retrovual agent

- [ (c3mpribidpyaioaxyir 3r E@hﬁm&d@aﬁtﬁﬁ]& atcdptableatly me,tedf -for
0xQ- | " 4-di hydt oqui nql.i ne- 3- cai_ﬁtge}( lic ac% tient.
10 ph AmpEERE thepharmaeQkipttis of 2a FoF e patien

manuf act i & eAmibdiRehCdBRientioh ptdVilidy 4o Eﬁﬁl ﬂa@ﬂolvi/rhl dbeaf
a retrovirus |ntegraSE|na atient when

e diogmesition; compriAng &1@chlgray tﬂauqreb@my{)ol 15(«?5) 1-hydroxy-3-
adrg, ok S LI Q0 WLl dih QRN ok 0 A 4 ﬁlk@&%d@ﬁﬁiﬁé—%hﬂbbxyhc acid

accept e sal't” thereof. In one enbodi nent the
i nvaErt phermpeanicady aq;;@pta@le qaﬁeth@r@ﬁf,&mgcrgaqugg the bloavallablhty

ISChlrﬁ‘Vtﬁ é k&%gpnee[g%%’%“{“&éémﬁfm}dnet hoxy- 4-

0xo0- | 4 i dnecrobopdimeht the iBrentiph pxgifes acandi-mtroyiral agent
pharrraceutl ept abl e sal I At A
PR E 0 B Baeh e B AR g ity butan2
pr qn]LyLraa(ﬂmxp-m @K - ﬂpﬁhyJMQumnfm@BF@nboxylm apsk qm@nt

t he nedi canent i %{\?ﬁ red with {ﬁ)o%, Lo bef the
adrﬁ’ g2 P?FePFatb h erSP PrIRAF AR G RPN ©

202C Copbsiing if al ﬁatlbﬁﬂb%fadrdlﬁlsm Qlth(fdd)cme nt the
i nvention provi d%@ g&l ar,maceut i cal ositi
compri si HyoRs e hedimenb e A ARNOREERYIAF Tt R I EREL et
sal o i 8O- (3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-
yl}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid or a

phannaceutically: acceptable salt thereof for inhibiting activity of a retrovirus
25  integrase in a patient to be administered with food.

In one embodiment the invention provides an anti-retroviral agent
comprising 6-(3-chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-
yl1]-7-methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid or a
pharmaceutically acceptable salt thereof for the treatment or prophylaxis of a

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

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

integrase inhibitor or the pharmaceutically acceptable salt thereof in the treatment
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for inproving the pharmacokinetics of an HV integrase
inhibitor in a patient. In one enbodi nent the

WO poente2em provi des a pharmaceuti cal conposi ti BOT/US2006/049668
conpri sing
6- (3-chl oro-2-fl uorobenzyl)-1-[(2S)-1-hydroxy- 3-
nmet hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne
- 3-carboxylic acid or a phar rraceuti cally acceptabl e

2L SRl Lol Rt SRR Hi AR SR of iy

ent;ﬂﬁbﬁ&nbrAtms) nvention prow des a phar rmceutl cal
conposi tion conpris

6- (3- chil R jvpriion proxjdes thy piegf angintegrase inhibitor
”Et(ggr g%lﬂ o&df&ﬂFerm mwclfla@@&nﬁodmﬂlm SedHnashiially

oxy Ic acid or phar maceuti cal |y acce tabI e
5salacceptiahlesdlt thereafder @agxﬁwfmﬁ@eaﬁ aoppritapenrior pral

- Conpaund mg mp%&&tfo} & iHc?é L&LE &Ibfme%te%a

he i’nvent | on rOVI es ap arnaceutlc
C o riphidithi (mnthe @hmmnmengcaﬂky( Bcepthble sal? tidreefrioteargitinent of an

e RRBE ERPORTY SNy SEBais Ity fph e o FIV

nollhfbanan@amppsyl ic acidor a phar maceut i cal Iy

acceptabl e salt thereof for i bitin actl '
1Or et rovi rlt?soqerﬂ‘%%‘]g@gmi eé‘“ﬁ?&f‘P’é movg%e #ﬁ%{“&%ﬁse mh1b1for
.2 9R8mpbin®BEF 6@ i(RGEN héweompmm mpar Pphaththesutivally
phar maceut i cal .conposi tion conprl

6- (Beepiple sebp ther e EIe AU Pct“{e(@@ mFdlcﬁ‘}?a?tog‘?ﬁ administration
mt&b%h gvgr?a%zorﬂ ha?mH@éﬁ?i@%ﬂy 4o@pRivle salt thereof for the treatment of an

roqui noli ne- 3-carboxylic acid or a
ph amtr&ca_sg réspahsiye gondition -8 swovirdeidegtionguch jgg an HIV

tre phyIaX|s of a retrovirus infection in
15 %{flen{‘l ?o e9 ‘

a pa admini stered with food. In one

enmbodi meht ondmnbcnizmwnt the ipyantiod esoddesathe juse ef ritapayiglor 2

agent conpri s I

ace ¢ é'mé’ 1 ia%g totrhgrleﬁg F‘cg‘\?ﬁ‘é n'%.fxﬁfgchﬁg ok‘ ¥ medicament for

phaddmmigistiation | mﬁﬁn zﬁf in&tpride\inhibitegfcas @ qomipdnmﬁ@tf Formala (I) such as

gﬁ: S%P%}fcgqea égagﬁ'[%i r{g%giz Pl%:elé)n ig%ﬁ& {ﬂg%ﬁg\forqge t35tment of an

206~ ( BtepthRiespdnkive @baliRidAYE - & rdifoRE)is infoyribrosuch3s an HIV

nmet hy ut anr‘%Dyzgé] 7- met hoxy- 4- oxo- |, 4- di hydr oqui nol i ne
- 3- [k

In one embodiment the invention provides the use 'of an integrase inhibitor
(e.g. a compound of Formula (I) such as Compound 1) or a pharmaceutically
acceptable salt thereof, and ritonavir or a pharmaceutically acceptable salt thereof,

25  for the manufacture of a medicamént for the treatment of an integrase responsive
condition (e.g. a retrovirus infection such as an HIV infection or AIDS).

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

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

infection or AIDS).

1
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or a pharmaceutically acceptable salt thereof for

i ncreasing the bioavailability of the conpound to be
wadernreber ed with food. In one enbodi nent therPCT/US2006/049668

i nvention provides an anti-retroviral agent conprising

6- (3-chl oro-2-fluorobenzyl)-I -[(2S)-

- hydr oxy- 3- net hyl but an- 2-

yl]-7-m et hoxy- 4- oxo- 1, 4-di hydr oqui nol i ne- 3-carboxylic

acid or a pharnmaceutically acceptable salt thereof for

i ncreasing the absorption of the conmpound in a patient

to be addheThficRAEmMtithe fv@ftion Proviies @Res dTentinie@ase inhibitor

i nvention provides an_anti-retroviral ent co r|S|n%

ﬁocr % Uiasplly

6- (8-8chrcompornd piERTEREN Y Fychyay Compound,

but,a ble salt thereof for the manufacture of a medicament for admmlstratxon
a‘%q%a ﬁgxy fng&o-l 4-di hydr oqui nol i ne-3-car boxylic

5 ac mhtlm ritenapirar raaxbeumcwatw%}llmemblbl salt $ldreofiapdrfoppdhpystration
i nhi it i.r r
D at™ glh% o(r;l:lgf Cﬁm rer?ﬁr%}eg% %f%%&&éé}%sefrg%p&nggg%gﬁ(gl‘aohr(‘e.g. a retrovirus
eﬁﬁﬁfﬂcﬂﬁﬂhudm dorN BN frifedtigar @A), an anti-retroviral
agent co r|S|

62 (3- ohl BreETR ARG SRS JIPRioR prajies thy B LF9Rat Ay

b Ut;ﬂﬁrtﬁaoeu’ucally acceptable salt thereof for the manufacture of a med1cament for

] -7- et haxy- 4- oxa- 1, 4-di hydr oqui nol i ne- 3- [0)4
103 ac i adh‘tifnsg aﬁﬂ%m&é‘dﬁe&%ﬂsF sl &F@o p é?og‘é’PP“‘f ﬂé?%ﬁ ulp glr) such as
t heg & BSEAETY ortd pl‘[%hﬁ%%ltl@%l'lys a&fep&bfeestathMérEb‘ﬁaﬂd'\ifoQ a8lin@iistration
|n a ﬁatlent to be adm nistered with food. hi. one

ieatt, forrthe trﬁvférmnr ehampiieaTaETep RIS Soplitign (c.g. a retrovirus
'nﬁﬁ&kﬁﬁﬁshgpé gﬂbamgng{gﬁ§§ytlcally accept abl e
salt thereof for t

manuf act ure ‘of a nedi canent for
oral adnihésstand oithsn admrﬁage@ od thef inventidy, 6y Wil as sditional

1501 SRV Ol BBl BLEU AR ALBLEAH o e Yiation provided

pharmaceut | ca acce
trdﬁtanntof an integrase responS|ve condltlon (e.g. a

retrovirus infe n LAY
AIDS). In one e '%&#ﬁﬁ%ﬁﬁjeﬁ$§%tlon prOV|dé§ t he

us e of aRIG.nt sggfrﬁ;ieoﬂ plisnivd b@{ceﬁﬁatg)n eeraonpae fitt ©@dmpound 1
h as or a pharmaceutically
5‘5‘{9 ns‘?ﬂ”i‘ ”P"ﬁ ‘8&}’)1"‘% at e manufacture of a
20me dl C amBBIG fD1s 0graph prBeA| bﬁtarlmsaﬂgbaw dfthé pdmaf@hcentration of
ach) -%Iy Icn orcl)-rf]lctrlue(?rgggnzgg [(gg I'1'1ydroxy-§- t{'x}?lglrlt%g -yl]-7-methoxy-

4-0x0-1,4-dihydroquinoline-3-carboxylic acid (Compound 1) after

administration thereof'in the fasted and fed states.
FIG. 3 illustrates data from Example 3.
25 FIG. 4 illustrates data from Example 3.
FIG. 5 illystrates data from Example 3.
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i nhibitor or the pharmaceutically acceptable salt
thereof in the treatnent of an integrase responsive

wa@oodiots2em (e.g. a retrovirus infection such aBCBEDSHH8049668
infection or AIDS). In one enbodi nent the invention
provi des the use of an integrase inhibitor (e.g. a
conpound of Formula (1) such as Conpound 1) or a
pharmaceutically acceptable salt thereof for the
manuf acture of a medi canent for administration with
ritonavir or a pharmaceutically acceptable salt
thereof for PrrAng PEYCRPTION OFSHBINVERP@NNI Ve
condi tion (e g. a retrovirus infection such as an HV
i nBdtopppis Edfecht DS) . 1 n one enbodi ment the invention
provi de v \
D cept oy Eoitas Find ek AT B Efy RGRARMIER Wepecitic group of

5 medpmpoends dioformula (b) &t campowndsi Qﬂfosmu]iar(ﬂég rase

inhibitor (e.g. a conpound of
Compound 1) or a pharnmaceuti :
thereof for the treatmemi _of-an i 2 esSponsi ve
condition (e.g. aretrovirfis i ( S aHHHIV
infection or AIDS). In oneSenbddi
provi des the use of an i raseRlnhlultoP’(e g. a
conpound of Formula (1) such as Cbnpand R or a
pharmaceutically acceptabl e salt tﬁgreof and
ritonavir or a pharmaceutically a(c ptabl e salt
t her eof ,whiaeint he manufacture of a nedi canent for the

treat ne 4of egr ase I, onsi e ondi 0 e.g. a ..

retrovi eﬁeﬂ%ﬁ g%‘ﬂ% Rr gal'g?g ’é@?fefiﬁg(#om Broup A;
10AI DS) . Imlggaeaab@wnmﬁr drbep Anvent i on provi des the

use of ritqj aV|r5 ﬂg pharnaceutlcally accept abl e, sal t

t her eof §dF W iaBehsidorRe e thakyes ionbp bergsne ring to which

admi ni stghad hRMboMdkd an integrase inhibitor (e.g. a
compound of Formula (1) such as Conpound 1) or a

phar macents 84p Byangcept abl e salt thereof for the
treatneng! @b ?("2 LAg RS7 AR LaLILIHHL e sérS]?Q oL i RPmbe @; 2

retrowrus |n ction such as an H| ection or
I5AI DS) . | rorovidea ithpd avhenm it her B,rt:hemRn ofi emudestwwélyab@same

ofoggﬂﬁg%ggrase i nhi bi tor

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

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

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

method of improving the pharmacokinetics of a drug (or a pharmaceutically
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(e.g. a compound of Forrmula (I) such as Conpound 1) or
a pharmaceutically acceptable salt thereof for the

wonemagfaeeur e of a nedi canent for adm ni strati oPCWUBE006/049668

ritonavir or a pharmaceutically acceptable salt

thereof and for admnistration with food, for the
treatnment of an integrase responsive condition (e.g. a
retrovi rus i nfecti on such as an HV infection or A

Al DS t. i nuenti.on vi des t.

(s Bkspradle SRELERRA R S i P o Bt Sl
thab&p‘tatﬂ@ﬁaltﬂh@rdﬁﬂﬁﬁﬁt‘h&d&@ ofhedmigds prfEabl aﬁf HIV integrase

adm nj str n'wth anlntegraselnhl i tor
copybtier- 3% F‘HﬂIeaﬂtel qrug p-prefezaley mydehrlizey dl"YSPChrome P450

PhaksReRYLdrasd. ) W}éﬁ%ﬁﬂhﬁf‘é{e?ecﬁ Ahd i B cainfd ffo%ulated as

admnlstratlon with food, for the treatnent of

5§ ntseRpratecopwepibinss that emﬂmmtstﬁr@cé athe gametor dxffqrgrst times (e.g.,
i nf.g ' . nd

o BB B LA b e AR A
adddmimsteted &\mngleeoﬁmsmas, w Il be apparent from

t he descripti of the i ent i rovi ein.

BRI EF i Yreseast: imbieRi e ¢ Fé?etgb qhzengW‘lﬂhmme P450

pI ABHRORPFE R frd ﬂﬁﬂw‘bﬁrds BSndfitFnh @%Tgﬂﬁﬁ&whdwﬁh allt&{a@u are
ritonavir. | S

0 o1 Setipeaan Waen Shes Ralels Npmbrs G 7ea7 k@2 At hich are

Of hereb$-iAE0rP6Ated-Hersiamohe Rz cbin #ndid é’r@rety These patents describe
1 h drox - 3- net hyl but an- 2-yl ] - 7- met hoxy-

Qigyla n&jwwsg&gﬁe@apﬁ 8t caarsoied Mathadtoaayiconpound
1) af t erF(ﬁ"ﬁ'lmarﬂhl%taﬁlatdog r@gmg THiV %tfe%%%egﬂ%%l%r%ﬁﬁx be

. states. FIG ustra es data?rom Exa

15

20

25

30

i | fQmsd la\ﬂé@tqsiaﬁitateﬁ PetenEd@pptation, Pytilication Numbst Lig 2004/0167124,

| v BB Raged ] Re bR A e e )

(1 pfarmeptiancdregigreas enaynbe dppliodso the ispettidni desgribadhaéin. 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
of the invention about 20mg to about 500mg of a compound of formula (I) or (II)
such as Compound 1 may be administered with about 10 mg to about 600ing of
ritonavir per day. In an embodiment of the invention, a suitable dose of
compound 1 is about 20 mg, 50 mg, 75 mg, 85 mg, 100 mg, 125 mg, 150 mg, 175
mg or 200mg, m:ore specifically about 85 mg, about 125 mg or about 150 mg. In.
an embodiment of the invention, a suitable dose of ritonavir is between about 20
mg to about 200 mg, specifically between about 50 mg to about 125mg, more
specifically about 100 mg. However, higher and lower dosages of each agent may
be efficacious. :

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

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

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

15



conmpounds of fornula (1) are conpounds of fornula
(rr)y: (rr) wherein, R4 and R6 are the sane or

walkdoerest and each is selected fromgroup A, RBI/US2006/049668

5
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selected fromH or group A, or R4 and R5 together form
a ring that fuses to the benzene ring to which they
are bonded; mis 0 to 3; and R, R3 1, R32 and R33 are
each defined the sane as in formula (1); provided that
ch mis O@ naII
f

a
sarne B} laisteini R ek o ¢ eammutmeRr Dt it
i's rﬂ.‘adlmpdmﬁhglm}imm@npounds of for mJI a (1) are
d ib Uni ted St at t ent t )
Pt | cat | BRI N S EBRS ST RR B croPAEbbjs dosages

| NGV RENRANIALR chdlbé aan@wdl {58 HearRARGIEH id FAPTRNA as

found on page 76, at Exanple 4-32, of this docunent.
thaﬁﬁdél\éﬁctpvlgpwm@nedhmahé logue cppies/h; mrefenablp 2Hklog 0.
conpoun SO I

P U SR A A e
t hgh¢ ph@m.acohmetwsem@n Hf\d urstcgnas&ei]llhﬂntmt(d)IOQJphﬁrmaceutlcaliy

I ML har | CS a dr .0r, .a
pﬂ%r‘:néé%% PR PRSI, 3P Shards isPoligha B extochrome paso
ad mlmm@geme,r mbengtiiculaly,ahe TATMBAL Wofemh, if a patient'in need of
acce e salt ‘V{]ereof W th tHe drug The drug is

?f V%{ﬁ TR EG S SO PGS FRRAN e,
t hq»hdﬁu@cduslcmﬁﬁ V\ﬁﬁbw sARitBaebf waH thYinfet- AeNhRiBRoP49Eh 2

en adm ni stered, the two agents

0 enase, can
gg ncgs?m%f%&ne%f rifenaipar aPRArEBRERlY gReentahle S%lte félereof and an HIV
adnhizise LadbRde Srtheplﬁlﬁﬁﬁcé%&lcgﬂ}f' h&lepRbId d éa ex{egf ﬂxat

S
concurrently, consecutively or” sequenti al : h
c arm¢jabelized hyayéerhaemie X449 manoekpgenase is use fq_r 1nh1b1tmg HIV

co rmfééfatsé #'a patient and is also useful for inhibition, treatment or prophylaxis of
an HIV iﬁfectibn 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
effective amount of ritonavir, that is, the amount required to boqst the HIV
integrase inhibitor, is the amount necessary to improve the pharmacokinetic
profile of the HIV integrase inhibitor when compared to its profile when used
alone. The inhibitor possesses a better efficacious pharmacokinetic profile than it
would without the addition of ritonavir. The amount of ritonavir used to boost an
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 (10), such that their exposure in a patient is boosted by increased
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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Certain H 'V protease inhibitors that are netabolized

by cytochronme P450 nonooxygenase and that woul d
wheoehri2ed r om adm ni stration with ritonavir arBCT/US2006/049668

described in United States Patent Nunbers 6,037,1 57

and 6, 703,403, which are hereby incorporated herein by

reference in their entirety. These patents describe

f or mul ati ng and dosing regi mens that can be used with

r tona or mul at.i n r ns f H VvV
T 08 ki (R &L B B e AR sl RO bl Sine el of
Patoe»ﬁtpOAﬁ@d oLRdhola (Pudsl welhad GthReNIIV &»ﬁteéﬁséﬁ@xﬂﬁlﬂis Ritonavir is

67124, [ eby. |nco orated herein
r efR® ?Feiﬁelsfg’élé??%ﬂé‘ﬁ;r ety e lah@&met@atr?éﬁs

maym&8baiRl Ib@céyk&h&aﬁe ipAYE H{dn%exyi%ﬁagé Red tﬁ@CWBA ligbform)

the case of conbi nation therapy, exanp
320rketdsgrisfisusibbagstise Wm%gﬁmwlbﬁulﬁmrmﬂ aR(tpyla‘or can limit -
Il b
(0 the BHERECC ARG Loy RHAPHGESHoMA] BPAbndary-
spaass (sgstemhmdn lm&;jatlc efetavdisimivlentnay) céfeotstof 20y cbmpounds.

about 50 oMnN fornul.a .or (11, uch
220 Companrhgde SRAlR St b Rpibdistabsr e or the
ab&utnpﬁ-ﬁﬂﬁrgf Bt)nﬁmtaqmma Fleggfmrdmafatlbﬂlﬁﬁbcégﬁ?!ﬂ leﬁﬁlger@f)f can also
vention, a suitable e of c oun i s about
1059 (pmgisieged with e o aarg Olhes BEFRSS (hEbBre gelul Sor frgpting viral
173nfeBti64s, Em,, sﬂ&‘?ﬁﬁn&,&@&ﬂrﬁch&lﬁh&,ﬁeﬁ&@ﬁr &ﬁtr[@tabﬁi@oéﬂacavm
125 ng or about 150%13 In. an enmbodi nment  of

i nveRtudine, gideypdiag, @w@e@ﬁalﬁt@aﬂ%\nhpsml@zm %@ﬁenz

ab%b 2 AR t f icigld 1
R S LEBI LA, v

1o@mﬁjenmewmnhmh@saramnmmppma@a,gretgn@\flr,@aﬁhnrude

1530 G IRV SET 1A g@er . Déx@lv‘&@%b%ﬂ% f/%gé%%m% vir,

admi ni stration, ['e anount's ound
ri tEimmztablrmr(e\%sm) viRecgvir Qammmfﬁl@d’&il-iﬁﬂd) MIV—ZIO KP-

CongRRL 30 o2l RIRBLAL el o8 IRl BRgine o0

durTM@-2340ma LUK -20n 46 Bé4 B riiddi- Imil(en@inrﬂ&b | @apravirine, TMC-278
adm S | A PR SR BISR 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 thét 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 adﬁiMs&ation of one or more other agents selected from tenofovir
DF (TDF), emtricitabine (FTC), zidovudine (AZT), didanosine (ddI), 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 present invention also provides a kit comprising (i) an integrase
inhibitor (e.g. Compound 1), or a pharmaceutically acceptable salt thereof, (ii)

ritonavir, or a pharmaceutically acceptable salt thereof, (iii) prescribing

17



Compound 1 and ritonavir are dosages which can achieve
bl ood concentrati on of Conpound 1 nmai ntaining over EC90
w@ toos/o7appr oxi mately 170 ng/m in Emax nodel ) BPOT/URD0ORE49668

hours. In one enbodi nent, preferable anmounts of the
compound 1 is dosages given to patients which can be

achi eved that nean reductions in HV RNA as anti-HV
activity is nore than 1.5 |l ogio copies/m, preferably

peci fic enbodinent_the invention

pr °: Goladalian s OG0T RTE SOPIANRerth d g iFsebing infarmagion may

of RBvidk ‘lsrésahsﬂlrgaﬁﬁnhahb@ béx%nﬁﬁ{g t8 tﬂ‘ﬁl@ﬁﬁa@l? la% krfe%wnnon
acceptabl e salt thereof), particularl 5 one

netageri af@@%wséyd@%ﬂﬁeér'f@rm&fﬂ P HROOR géthermmatlon the
eﬁ E&?’ib‘ﬁ{é %f rhﬁ%og\{gcléf%s dd:fﬁ: Bﬁfemn tHe ﬁlt@%&éee}%mn%r ora
d treat ment y
5(: oa!hmnamuepalngaqcepl@hm,datt th(t:reaf wtth lrlimwuttbamlplr(yve the
accept a er.eof wit he integrase inhibitor.
Suc% a %%0 l?eﬁlg% gﬁleolin elgratsgﬁ'ré}\]}lf)‘}o or a phar maceuti cal |y
accept abTke sffiddts dfrgtoaadir andhabioklaflabilite @F asepresdiitdiviedhtegrase

e BOPE B By a5 TC oSO RN S Skt

for inhibiting HV integrase in a patient and is al so

useful for inhibition, treatnent or prophylaxis of an
10H V i mhasiglon. WeFedtsISE RAGHAVF Bbokihg bR tHEPhah8AENkinetics of

syndrone) in a patient. Patients include any |iving

bei ngs, partlcularly, nann§P§“W@n§¥ humans). One

aspect %h i nvention provides the use of an
effectiv Bt OlgtoapupisEation ¢lol (msritepayir. (RTV) on the steady-

Dhad%ﬁg‘j‘aﬁl{ﬂnﬁh%kﬁén&i oftBobdutdi GRES&eininbR! TRE sméﬁ dose and
effective anount of ritonavir, that is, the anpunt

r e doRMBIE-fescRbeEnaqakneticy of Roapensd 1jwire Bisp gieteringnadh dThe
153MaHNiEGERS3feYy bPC {ﬁgr% JIP

profil lg of the eﬁf%/ [ E 8%‘2%%?&11 t;or 4 en cég&hRT\élwas also

t o deteympmesti | e when used al one. The i nhi bitor

possesses a better efficaci ous pharmacokinetic profile

t haethodsoul d wi t hout the addition of ritonavir. The

anount of ritonavir used to boost an integrase

i nhi bi t ofhegndbwas ey rher-tabeltlixed{seqeence dugsgeer, phimyacokinetic

t h t&t{WﬂL 19 Sf_l )/]6&‘[9”% uBJHP\/%% ﬂgﬂ ﬂaymglgg g.né ggn-pregnant

t herapeut 1 cal treat
20  nonlactating females between 18 and 45 years of age, inclusive.

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

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

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

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

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

baseline and at various time points during the study; periodic physical '
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patient). A boosting dose of ritonavir is

subt herapeutic for treating HV infection, yet high
wereugh2zs@® ef f ect nodul ati on of the metabol i sMPOf/UB1066/049668

conmpounds of fornulas (1) and (I11), such that their

exposure in a patient is boosted by increased

bi oavai l ability, increased blood | evels, increased

half life, increased tinme to peak plasnma

concentration, .increased/faster, inhibition,of HV

| nesgrieionndrghdpeyiRiaens nd darrmonielr gfyerse ovents

Conpouphovt thestadyll V i ntegrase inhibitor that is

nmet abol i zed by cytochrome P450 nbnooxygenase,

parti culStativticdlMethyls 3A i soform It has nowbeen found

that ritonavir.can be used to boost the

phar ama gl rie dokn éfes CORP MR cOMinERsHH Goripdundst WRIRTV
as other HV integrase inhibitors. Ritonavir is

3 parfere Syamayized Bsing dessripbye stetipiics: eadditien tagpaggmetric (normal

pa FY St AN '
oy P L B Viblafied RNORA) T PR Hrbhs model appropriate
i sdeor eRossomiee devign vies 6t tosthe mabualdpanithurs transfupeioadify

su @t ol | L. C Lt A fi,rst-pass_ef.fect
of t %Z‘s e ?ol ou n‘gg@{ﬁtf‘: na%l%l%@}r?a%[gﬁsagdlcﬁw)t pfygarisons of
s ecudtipleygras o fimght dove phamdveRatetics of Compound 1 and multiple-

met.aboli sm cl earance) . ef f ect.s of . these co ds.

10 R P R TGP Wt g AP Gt Rl Were performed
i Ntusiz08s comfidrnice inté@alstfBethe aaRE BN fedificthio MBaha férleath
or .t he gharnaceutically acceptabl e salt thereof can
al FSPEUEH i stered with one.or nore other agents
A R
enmphhehdcaRinRec saldgcavi r, | am vudi ne, zi dovudi ne,
di danosi ne, zal citabi ne, phosphazi de, efavirenz,

15 NeRESYLTS, del avirdine, tipranavir, saquinavir,
i ndi navir, atazanavir, nelfinavir, anprenavir,
sanpr enPHdrmdcOkBERiCTORUIE: MeBR (@W Y plagnhd PREMakokinetic
enfuvirtide, Fozivudine tidoxil, Al ovudine,
De R8I Q6 Componad il and [t Y eftensinsiesral dosmeaf Gamapruvd 1
( ACHIPR34Bhy 1Rakd Wiulti bSi ; Vs -
KP~ 1467T, Py IRA6d Miudls i F"‘FES&"@?‘B’%@%‘?‘ 00 fgfacOaay,
Di &1 b én theyabseree @SBV prvD: ths4ugsence pfRPY administe4dd orally as

20 1kl ok B0l 16 AR O By i ooy 0

andveyges @Alowrs. or
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pharmaceutically acceptable salts thereof. Although

t he above list includes tradenanes for several
wa@empomes, it is to be understood that the rePer/®@pmes/049668

to the tradenane al so includes the underlying active

chem cal

agent ,

enbodi nent of the invention,

regardl ess of source.

The kits of the
i nvention can also optionally further conprise one or
nore other agents selected fromthe above |ist.

t he net hods of the

In one

invention further conprise the adm nistration of one
or nore other agents selected fromtenofovir DF (TDF),
entricitabine (FTC), zidovudine (AZT), didanosine

(ddl), stavudi ne (d4T), abacavir (ABC), atazanavir
(ATV), lopinavir (LPV), saquinavir (SQV), tipranavir
(TPV), fosanprenavir (FosAPV) and efavirenz (EFV). The

kits of the invention can also optionally further
i de ohe of ndre Qthel agents selectled firom|the
i st{ TheSpriegentsi n@enti on &l $6; pravijdgs ja kit
iRg|(1)|an |ift de%asﬁ iInhi big o ge.gﬁ. (%;rmound
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mul ti pl e-dose pharmacoki netics of Conmpound 1 were al so

determ ned. The nultipl e-dose safety of Conpound 1
wa@cden7nreser ed al one and with RTV was al so det ep@T/n8m06/049668

Met hods The study was an open-I| abel, fixed-sequence,

crossover, pharmacokinetic study with 12 subjects. The

subj ects were heal thy mal es and non- pregnant,

nonl actating fenmal es between 18 and 45 years of age,

i nclusive. The duration of the study was 20 days, with

Period 1 of Days 1 to 10 and Period 2 of days 11lto 20.

FoIIom#up contact was on day 27. Conpound 1 (100 np)

and V (10Q adn1n red tw ce .

or altPy e s R e o B Ldb S eigii A ap sy
exp\@?éilr@@m}(un@tt@ Cethpbuhd & (0ay 11§) way a;iphyx,]mamm%ﬂ @hyr compared with

after a nea

|
PRI UL SHeE SIS G Bl bl tios gajeinduction of

Condhduat iitrﬁéia&ﬂfsnﬁmﬁ&ﬂﬂﬂstﬂatx(oﬂW’dtHTRTHL‘r@éuMeQSR ankt inhibition of -
possihle) in plas Cmax, Traax. C ast

Campounddynetalelismuenyvigenser by, bomfteafﬁr-th?wreﬁlﬁtﬁé Ste(a:ﬁwstatc exposures

an@lafrglat@élgl ¢4nt meBALEN MRS R UAIFUR eds by, Baﬁﬁ(ﬁﬁré; '8 Bleadf state). The
clinical | aboratory tests at_ baseline and hqu ous

INgregps ub Sompsupd; L pﬁ@OSpﬁ‘ea%qr &a@,dmxﬁéﬁtrﬁgaq ef RTV IS dueto a

coﬁiEYn?dti%ﬁlo? YApioNad bRNBicaldikbHAY BGc W dRteaSédfiSi-p@RGnetabolism, with a
docunent ati on ‘of adverse events_throughout the study.

companpEaf saucrbeXitsaric plearanas or infieatedby %rﬁ%ﬂnge in observed Ty.
phar macoki neti cs of Conpound rlzed
u3| fgvedabdhessdripsupost rhgﬂse ef %Tﬁnécﬁd’i lpytps Ei Ve
phﬁﬁﬁ@d’éﬂrfeh@ bGMrr@'C&:thM)l t8RAABIS | Sg. | Oéfchibaréﬂn@ﬂl&ﬁf higher trough
using a m xed-effects nodel appropriate for a

( ANOVA)
coneqriatignesnddess ipquridosing 1P natural | ogarithnic

L;?gﬁ{;?trg éslcl}%wrfgﬁw%gg%;ggeég g{:qué%gxgtls ggltis) were reported for 4 of 12

bisi(B3%; €08 events) ahﬂﬁ% ediflSerapibaoraemisbnel 1 aBnofind for 7 of 12
ound 1 and nul ti dose

subjects (58%, 44 events) durmg a mlmstrat\on of Compound 1+RTV. No single AE was

reported in more than one subject during administration of Compound 1 alone. During

administration of Compound 1+RTV, the most frequently reported treatment-emergent AE

was nau“sea, experienced by 4 éubjects (33%). Most treatment-emergent AEs were mild

(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
alone and in 5 of 12 subjects (42%, 21 events) after administration of Compound 1+RTV. No
treatment-related AE was reported in more than one subject after administration of
Compound 1 alone. Treatment-related AEs reported in more than one subject after
administration of Compound 1+RTV were nausea (three subjects), vomiting (two subjects),

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

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

reported as an AE.
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phar macoki netics of Conmpound 1 with and w thout RTV
wer e perforned using 90% confidence intervals for the
WO 2407079260 geonetri ¢ neans for each treatment pRCT/S2006/049668
Safety: No statistical inference was perforned for
safety data in this pharmacoki netic study. RESULTS
Phar macoki netic Results: Mean (%€V) plasm
phar macoki neti c paraneters of Conmpound 1 and RTV after
single oral dosing of Conpound 1 (100 ng, Day 1) and
mul ti pl e oral dosing of Conmpound 1 (100 ng tw ce
daily, Day 10) in the absence of RTV or in the
CONCIGUSBONS RTV administered orally as a single dose
(100 ng, Day 11) or nultiple doses (100 ng tw ce
dai | oadbaiyisRaliomeith REV fealitalin.a(ied ifhdbitich 8P CuRfholnd Ph¥etabolism
repre enbs.AUC,nf on Day 1 and AUCt au on Days 10, 11,
angr?gg cang]y iaIFased SYSIUBIG{EEPRTLESe BrRasHEHar frgnetagoncaairatipns. The data
support e 1640 BIf RPv-dBEER Y ¥ asaPhatdyedkihetid Boostdr of Tnpefind §.
Median (mn, max) d For ritonavir, AUC represents
AUCNhOrab adiinistiatiof i Colpoatd D1 008yg 2R ideWail fibfor up to 20 days was well

dni pi strati on of und 1 al one, the nean
ol i Bt AT EONBECaHE ORCPmaend b aisplaserse cvents
wrBayildléhd t&‘ﬁ&ie&pﬂl@&?ﬁﬁhﬁk&é ?a&%;f,mn R cﬁd OQS!H?nﬁie (o%gd\dﬂ'gibb k@wice daily)
osure, ( a . :
e ST R e s b tor 8h of0 Gesmpi apneranig albfelesbied in study
subjeanA e hdrtini biativh bhCRRYouRBIHREY, hBstadV& ke bitdchd Bl were mild
f Conmpound netabolism as _evidenced by both
a“éﬁ%’ﬁ?%&%fﬁa%?ﬁﬁﬁagaice'e%ﬁe@t%_ﬁb@@%ft igperteddss &Ies and a

elatiyely.lo nedi ap, el.imnation half-life (9.5 vs. )
?t?ﬂi%%r §,Xfe£¥=r}§taé3w°gv'5?%% angpntiviey Aediyity,of &mwum’ 1 Following
1 exposure abirara&aadseaicd ind$iB)Bets InfZEdiwith Hi®.y due
to a conbination of inproved oral bioavailability due

to dﬁm’mﬁ,dofe'raﬂﬁlﬁtypailiﬁanﬁﬁtralmtibﬁﬁbf Gotnpoand P BBANENREred orally as
tem.c.c

of reduced . ce,,as jndicated by a
1Ot PR LB R i Ty AP ph T do S coneEply foraborts 3 and
5) s sutgéctiRhdoqeally inftud ¢aB BIIRTMiotaSir@n{i ddcBRGQKAMRS S iral therapy
boost er. of nep%und 1 to_enab eh e.g. achi evenent of
were ghvéf‘“%%?%%gcﬂ‘ pharmacokinetics and pharmacodynamics of Compound 1 were also
investigated. s

Methods

The studies are double-blind, randomized, placebo-controlled, sequential-cohort,
dose-ranging, Phase 172 studies of Compo.und 1 therapy in antiretroviral-naive- or -
experienced HIV-infected adults who were not currently receiving antiretroviral therapy. At
screening, subjects were to have a plasma HIV-1 RNA load of > 10,000 to < 300,000 |

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

Five successive cohorts of 8 unique subjects (6 active and 2 placebo subjects) were
treated for 10 consecutive days starting on Day 1 with study drug or placebo in the fed state.
Safety, tolerability, pharmacokinetics, and efficacy were monitored through Day 21 after
dosing. The active treatments in the 5 cohorts were as follows: Cohort 1, 400 mg of
Compound 1 twice-daily; Cohort 2, 800 mg of Compound 1 twice-daily; Cohort 3, 800 mg of
Compound 1 once-daily; Cohort 4, 200 mg of Compound 1 twice-daily; Cohort 5, 50 mg of
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concentrations and | ess frequent dosing intervals.
Safety Results: Treatnent-energent adverse events
w@ 2ds)p7ares € reported for 4 of 12 subjects (33%CT/US®06/049668
events) during adm nistration of Conpound 1 al one and
for 7 of 12 subjects (58% 44 events) during
adm ni stration of Conpound 1+RTV. No single AE was
reported in nore than one subject during
adm ni stration of Conpound 1 al one. During
adm ni stration of Conmpound 1+RTV, the nost frequently
reported treatnent-energent AE was nausea, experienced
chlypdhnallbﬂ e@hfg dfIBPY (RS leath BAGRIN - GTHRHURBEO AFsupWR CRhort 5 also
ade % in severity and resol ved w t hout
‘3?% PRI Yent - energent AEs consi dered by the

i nv gator to be r ted to study dru S were
rep ichahizes Ve irzmﬁs@ OB YRR AR eapiamized: 43,
dosélna oy Shrety hag eﬁﬁlum%@bkc@ﬁéﬂ@olﬁ\ﬂd(zl placeb8f 6 éc%ve), total 40

su%%ects (42% 1 events) after adni ni stratjon of

oﬁhmpéwem w§Te Stfﬁﬁﬁtﬂd F1 2Zrswbiepls oRdy bpdrabigcisipn Day 10.

PHABRh ok iRficPRBreRIuat fBf 3E5ubpshi, Bh& HI AL mA%ammor 40
1 alone. Treatment-related AEs reported in nore tha

sujgetss Ehjiacy was deterathed dorsd ?L&ﬂ@%ﬁwe@ﬁowﬁ&m‘ﬁ@emmwe) total 40
suMRE®. nausea (three subjects), vomting (two subjects),
headache (two subjects), and pruritus (two subjects).

FRUSwaE Wl SRRk Rs AESHTE %0 yarsS H&Fte, who were
dlsﬁﬁntlnued hecause- of an adverse event, and no

Lxriefeeied st IV andmohgrreeitly reqeinipe andiyergpira deerapy with a

scilefing rﬂasnmmaﬁ YA SF 89D mqaltsmocﬁoo%?iewm 8d a screening CD4-+

| aborat ory bnornallty and no clinical [aboratory
ceHispuntraf>i 200 ogtls/mme) poYubetiman haviEbeOONTINgBh ONS treatment-experienced
or= ﬁgéod' np'bﬂ % %%%ar;flt PJ]?%% 6Pce§2—n \Aa;{] g@gglérﬁgg}lhﬁlo \D%m 9Bma¥s o%baselme (Day
(Dsysten1c exposures, in particular, trough

concentrations. The data support the use of | ow dose

RTV B durgslearafdleoktidiewie 2 b dawst withd0 dagspbuerdment (@dall days of

] foml%' %8 %b@ﬁ@g%ﬂ elgtaal?g‘ngvert@a(gﬂé&s%rg@oLa\.{%’ Jn‘&%r fed

comltnens aMﬁtchmgtnlatebg Nvaefadlnvnﬁtewdd)rallyah@nefedadchdamsr Ear Cohort 5

t
o L B e b A et o bR a8 s
RTVé,JiQQ,mrwaﬁgdtM| ly) for up to 10 days was
generally well-tolerated in study

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

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

Pharmacokinetics: The following plasma pharmacokinetic parameters for Compound
1 were calculated: Cma)f: Trmaxs Crasts Tiast, Ctau, Az, T'/:, AUCq.1ast, AUCing, %0 AUCexp, AUCqy,
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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subjects. After adm nistration of Conpound 1+RTV, nost

adverse events reported were mld and transient and
w@eoenad2by consistent with those reported for RINUS2006/049668

Exanpl e 2. Safety, Pharmacokinetics, and Antivira

Activity of Conmpound 1 Followi ng Oral Adm nistration

in Subjects Infected with H V-1 The safety,

tolerability, and antiviral activity of Conpound 1

adm nistered orally as 10 consecutive daily doses

(twce-daily for Cohorts 1, 2, and 4; once-daily for

Cohorts 3 and 5) in subjects chronically infected wth

Statistichl MRithédy rently receiving antiretroviral therapy
were investigated. The pharmacokinetics and

pharmaes%» PRFNGSE RfnpelEdRURse tolicRdalsig wnu&&id Iamz 86 exact test
Met hods The st udi es are doubl e-bl i nd, random ze

to gorpaBdhcRiAtsbsIare, (Csuhirstticaeh fremfé@wﬂsddéwgh@w@med) and each

* of BRES Eotipdusd Hdb&Ils @iﬂ%}éé&dat LadiN&8sRA%el)tind between each pair -

antiretroviral -naiv or .- experienced H V-infected

ampng|theS flesnpupd 1 dese ]@M?lﬁ chite1 3subigcts wheepegived placen i 180 mg RTV

HEEAR reUaRAt i
AN N W AT R AR e AL

Coﬁwﬁhﬂﬁ‘wﬁPﬁn@ﬁ@ﬁF48ﬁ09w2@dacelIs/nnB Fi ve successive

cohorts of 8 unique subjects (6 active and 2 placebo
subj é‘@w)a%wetlfﬁ« dae @aawo&me%h@e@merw (epqyround 1 in plasma and

pesipRérhl K180 @MolBucleaWeily wérd QmeHarige P lisiRt &8RPV sthfiGics. In addition,
fed state. Safety, tolerabilit pharnacoklnetlcs and

forgach Companed d deshlevels arianalyssiphvapapcowas prismed oginhgrmacokinetic

pafgr’t?et&@, (hve &fd&@,ﬁanﬁete§aﬁ1ﬂletd%§e goof:gh%ga \Wnll SteBdy-state
follows: Cohort 1, ound tmnce-d Iy

pheggprsekingticsg Gompgued 1 Gi?ﬁﬁ'b malsznqw@ ogddayy 2. oh let arsi 11 were

inF@dBs ﬁfprmgqﬁ‘%ele%h@ﬁsega' l'y; Cohort 4, 200 ng of
Conpound 1 tw ce-daily; Cohort 5, 50 ng of Conpound

1+1 A £80: Ohe FDYok#3H V¥ sutaGh wiRGRvEaE EVentsT\bé‘s ﬂnﬂﬁ%@&d by treatment,
Sygrou in Cohort 5 also received 100 ng of RTV.

BrBjAEgarsclagsrand errferedEmp der ERmtnprt-crperBeH cABRIS AR 5, Sreatmen-

rel@@liad@erts SNGRT & RAs adForsdORAE, QIQ) adv@?s@:%bé(ntg\@e%dm g to study drug
eval uated for 8 suq%ects per co ortb(aqd pl acebo, "6

disgertintgsion; Advarseryentspyese cadedpserhe Madiral Dicsioparyefor Regulatory
Ac%\(/?ckéé%@gljﬂ@)&%rﬁ&pt ?Q&ﬁdlﬂen%m Cim%g o?&we?s%te%exqt@ V\Q‘?é/ displayed

har nacoki'neti cs were eval uated for 30 SUbj ect
byélmg)hqsﬁ grade, fpyestigaiods agsessment ¢ioelagionship to-study drug, and effect on study

drug discontinuation. Laboratory results were expressed on the original measurement scale
and in terms of the toxicity grade. Changes from baseline in quantitative laboratory tests

were summarized by visit.
RESULTS

.Efficacy, Pharmacokinetic, and Pharmacodynamic Results The steady-state
pharmacokinetic parameters (mean [% CV]) and antiviral activity of Compbund 1 when
dosed alone (200 mg twice-daily, 400 mg twice-daily, 800 mg twice-daily, or 800 mg once-
daily) or 50 mg once-daily coadministered with 100 mg of RTV .are presented in the
following table:
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subj ects. Efficacy was determ ned for 8 subjects per
cohort (2 placebo, 6 active), total 40 subjects.

wondyecizso wer e mal es and fenmal es aged 18 t o 60PGEEEBNG6/049668

i nclusive, who were chronically infected with H V-1
and not currently receiving antiretroviral therapy
wth a screening plasma H V-1 RNA of > 10,000 to <
300, 000 copi es/nL and a screening CD4+ cell count of >
200 cells/mm 3. Subjects may have been antiretrovira
treat ment - experi enced or -naive, but were not to have
received antiviral nedication within 90 days of
baseline (Day 0). The duration of the study was 2 1

. o~
days, with 10 days of treatnent and 11 days of @
f ol Loywsup. -y lor 200 |ng| Crplound it abllet s pere| | &
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and 11. HIV-1 RNA values below the limit of quantitation (50 copies/mL) were entered as 49 copies/mL. The 5 Compound 1 dose

levels and placebo + RTV group were compared versus the placebo group.



of the 5 Conmpound 1 dose |levels (6 subjects at each
dose |l evel ) and between each pair anong the 5 Conpound
wa aoskevel s. The 2 subjects who received pl BRCEDS2066/049668
100 nmg RTV were treated as a separate group. H V-1 RNA
val ues below the detection limt (50 copies/nL) were
entered as 49 copies/nL. Pharnmcoki netics: The
phar macoki neti c paraneters of Conpound 1 in plasnma and
peri pheral bl ood nononucl ear cells were sunmari zed
usi ng descriptive statistics. In addition, for each
Conmpound 1 dose | evel, an analysis of variance was
pgrfosned on phar rracokl netic paranmeters (AUC and Grax)
9 ex%niéne dose pI‘BpOI‘tI onal ity and steady-state
phar nﬁcgkl n@tﬁcs ‘Eonpound 1 trough | evel s neasured on
ys g, E4, ® =10, gnd 11 were included, as
ﬁproarﬁat e,bfn tirgse anal yses. Safety: The proportion
suﬁj gct s—gwloth agverse events was sunmmari zed by
tEeat Beat , wﬁ em‘argan class and preferred termfor
t'ﬁeat-ﬁegt eEesgent Sadverse events, treatmentrel ated
aﬁver@e_evemg sepi ous adverse events, and adverse
e@entgkeadﬁng_ to ,§t udy drug di scontinuation. Adverse
egentg Ber esrasled ‘8sing the Medical Dictionary for
Rggul'&t'ary &5 Vi tge-g* (MedDRA(Tr)) version 8.1.
Agdi t.Lodal gmrlés%f adverse events were displayed
b§ hi §hgst reggle Bn@esti gator' s assessment of
rfel at izafshi st gd drug, and effect on study drug
dﬁscoﬁti‘gnuag 6{1 L&bg{atory results were expressed on
the oBi g naly Rbasu%‘éﬁent scale and in ternms of the
tBXi cgt gr a=e|e> Charges frombaseline in quantitative
Igborﬁt ery E sunmari zed by visit. RESULTS
EEfi c@pﬁ P rf:nacoﬁl getic, and Pharnmacodynami ¢ Results
The sEeBdy- 3‘tat=e PR ar-macokl netic paraneters (nmean [%
1) &g an 1@@ ral Sabtivity of Compound 1 when dosed
agonem(goo @gvvl ce-daily, 400 ng tw ce-daily, 800 ng
t-Bi cemdal ly S & 80@ oncedaily) or 50 ng once-daily
cﬁadwn@ster&h%ﬂwstﬁo 00 ng of RTV.are presented in the
fﬁ1|o®r@gt§) g‘umReductlonln H V-1 RNA (I ogio
c@pl es:é-ﬁ‘L) aZS%J%cﬁsgAchl eving H V-1 RNA < 50
cBpi egf & ne

.

ed @
D

0.9372; versRs
ign

0.0152 for the 800 mg of Compound 1 once—dal
mg of Compound 1 twice-daily based on pairwise pg

¢ bp
test.

0.1797; versus 400 mg twice-daily, p

Wilcoxon rank sum exact test.
d The 50 mg of Compound 1+ RTV dose level once-dﬁl

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

¢ The percentage is based on all randomized and treat

f The 12~ and 24-hour pharmacokinetic samples corr
daily dosing) or 11 (once-daily dosing) were ass
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Subj ects Achieving H V-1 RNA < 400 copies/nL After
w®aeelorezeo 0 (099 0 (0% 0 (0% O (0% O (0% 3r¢B0%002049668

(33%9 Comound 1 Stead -State Pharmacoki netics The

maxi mum reduction in H V-1 RNA was defined as the

maxi mum decrease from baseline in |ogio copies/nL

bet ween Days 2 and 11. H V-1 RNA val ues bel ow t he

[imt of tion (50 co were e S
49 cop! €SOO OIS RO e LR TR TR TN Adetsds at al
+ Kb¥e %@HF&oﬁﬁfaﬁ‘edC&ﬁﬁﬁla%delﬁf 2US0007S: PhRFENPcEsHRIV days of
0.0007 for each of the Conpound 1 dose |evels_versus

pl sloeivg. baseguihl p\a'ﬁqs\mfél@%ng/ awvigeslalpy 8Qome |tmr<§=u®allyap950 mg

f
o o AR SOART Ll AP B by i eduons
5veris HEHV3DBNA fimin &n&hﬁunﬂ ~1.98wt @62 dai 9y+dxrs!baﬂdevel and

versus 400 : ound 1 twige-daily based
paithi e 0 &ngwﬁpﬁ%k EREMhEH LY ERAPSCIVEIG aﬁf%?réa days af

2- $hARAnMLLF RXATCd L!“n%’%%}ec{ @éﬁefoﬂédﬂl‘%/ WntHEraQé

Compound 1"+ RTV dose l'evel once-d y versus placebo
+ RTwtatipnsthet @roepondsddo Sopamung 1t kisenerainiatiops ebserved in

30 éZI%ztloﬁ/ S)Ee& gﬁn‘#&so 1nr(gtr5 \é\fr 8(8 ngﬂt ohs that Hgg%gﬁgdzun&é? s&H&tion

onc Versus
10tV\Aveidadﬁ)btyqumn:enﬁhlwegﬁsemlﬁhmrpercent age i s based on
all ran mzed

.f _The 12-
20- hour REPRRGRAISET o BRIk Forpuamiirages B Bre
e n phafmidokinboiss Rthi arst;afdﬂaé d¢dea 3005 abb eqideddOang Bajs-ddily) and
edably dosi gl a1, AL (once; dall v dosi N0k WSS oo

r e&pﬁﬁﬁlg\tﬁlsa oﬁgmaﬁﬁd 1 mohBerrayy shentilyeARbltsd in net
reduced, HHV-1_. RNA | eyel s at al| dose |evels conpared

15 w. PRRISItN - YB3 A-medigigd metpplisphyandohigh sEdemts @@oa'a% in
of degdust trcgémﬁé%tr]atlgﬁ§ §thafhadikih iR ﬁﬂ@ll% i Q’EMCS %@Qe

tw ce-dailvy, ng coadm ni stered
RTwoaﬁé@nHwtwlasmmamlmm a4 @@gmomm qxnowvmsponse

" GRP8 B hoploB1 ColaBs BER, 980w s
Af theqax 1@ ddlayith oh Edinof bd agymbiant a@dimpoofidi3l logo 00plesme
. ' ; | _ .
20 S SEASUGh A Vo ch AL AR, B8 o EBhouna 1,
- obsalontated as telobsirvethmerm €hd, ividsd bylthti groirebintling adjusted, in

T 165 el g, SRS eSS B T,
ex [H0Ping dore-dailppord 300mgl+ RAG easadilyrdds@&evels, respectlvely
Compound 1 trough concentrations at these doses also exceeded the protein
25  binding-adjusted in vitro ICys of 44.9 ng/mL (100 nM) for the entire dosing
interval. '

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

30  adverse events in subjects who received Compound I was similar to, or lower

than, the incidence in the placebo groups, and the classes of adverse events were

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

investigator was experienced by more than 2 subjects within a group, and only 3
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phar macoki neti cs with ascendi ng doses (200, 400, and

800 ng twi ce-daily) and denonstrated dose- dependent
wa@uodosiontect i on of metabol i sm Coadni ni strati onPOf/US2008049668

ng dose of Conpound 1 + 100 ng of RTV once-daily

resulted in net inhibition of CYP3A-nedi at ed

nmet abol i sm and hi gh system ¢ exposures, in particular

trough concentrations. Pharmacokinetic findings in

MCs Ki
AT T —
| derdrodp: Qiﬂaﬂhdaf(pﬁdﬁmumdls&a ChadeRane300 ﬁh@toff@dmy@inkl 1 twice-

to a,sinple Emacnpdel C50 of 1 ng/ m. .and
an dm%ﬁ&aa‘#?azlgslg (FAyms d%frnég? lr%‘ﬁ%*ld?’iw from

basel i neyy; &b %usj%&ﬂs AR céivbd bﬂuag rugdhbiert tﬁé study. There were

Conpound 1, calcul ated as the observed nean
5di wiodlede byewrpptiqnsodis¢antisuatinsgonriess edversmewrltsr &ive subjects

o s h RS gy a0 Br 4 Suferp R e, 2% n e

oncpckxcdhm eyowpose 1 subgéct in eaxbpdche platgho €RIPOunck-daily, the
t h { I at t,t.h
998 SPERLL AL €1 2LuoB: SPRRR LR RV

( 10acaihily groupbeOsnbl fhe Gladé Blaboniteryw ﬂbnorﬁaflﬁésyln the placebo

Results Treat ment - e ent adverse events we
GeHdes jegglt‘fgg ﬁ%ﬁfﬁ’é’hgaﬁ fippsidered by the

dl @ﬁ\?é@ﬁgathﬁﬁfcﬁbé Hea®irde @eﬁemgﬁw@s/@tﬂ%&té&@%&@dd&g TR €
than 2 subjects within %élg g The incjidence o
lewaph

t r RIS TR GWHD CamRy ad Gradesy lgh @&tgrymaormahtxes
r egelvAdd ConResHrikbiyasidsd & élé&at&&seraﬁl Anqyﬁge)t mmha& Bhormal

i nci dence in_the placebo groups, and cl asses of
adveluss athassline. Mo eliricailyl wievanpchanges g}é’t@@%ﬁbgv laad upigalysis

15 OBt ehth Qi d8, & f&v hi Qr é{gggﬁ%#g%% aé@gg%thal

i nvestigator S’ ex néed ] ec

W temmualtlgneggcurmddiwmlgyh@smém ment -rel atedj adver se
evenbR; 1(,grredtermoccurredin23ubjects Wit hin
a group: dlarr ea (placebo), nausea, (placebo and 200

rrg of Cdiffizacyt Adinwistexdiinl qf)Corﬂp‘cdmfdal atglosed &DIOOJQO@,for 800
st o P et e ety medl B ety biges o
201 ntadtividtnns or -Gk perddticed HHVL DS teDsubfedtd g 0adusdcative days as
ev(xerrllcgnsothee!a;\)/§e sxs uk%icanttly reduced HIV-1 RNA compared with placebo at all
dose levels. Compound 1 doses of 400 mg twice-daily, 800 mg twice-daily, and
50 mg + 100 mg RTV once-daily resulted in mean declines from baseline of
—1.94, —1.91 and -1.99 logo copies/mL, respectively. No Compound 1
25  resistance mutations were detected in the integrase gene of any subject through
Day 21.
Pharmacokinetics/Pharmacodynamics: Compound 1 exhibited
pharmacokinetics supporting twice-daily dosing alone or once-daily dosing with
. a lov;z 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 Ep,x model.
The estimated inhibitory quotient of Compound 1, calculated using a protein-
binding adjusted in vitro ICsp of 7.17 ng/mL, was 5.9, 6.7, and 18.8 at the
400 mg twice-daily, 800 mg twice-daily, and 50 mg + RTV dose once-daily
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had treatnent-energent G ade 3 or 4 | aboratory
abnormalities, 2 subjects in the placebo group and 1

walyece26o n each of the placebo + RTV once- dai PET/UB1066/049668

5

400 ng of Conpound 1 tw ce-daily, and 50 ng of
Compound 1 + RTV once-daily groups. One of the Grade 3
| aboratory abnormalities in the placebo group, high
tri gl yceri des that resolved w thout therapy, was

AR e PR BER oW Rp onE b fleds 5% e
t r Q:&b@ﬂe&\ftﬁd'pr&ﬁm bitiihgladjbsted atlviGoads; fJ’r‘ab @gAhDfYr the entire
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nmonat ﬂwoawrﬁalgmwam Wirelsgdilacibtiveds theRiNAve and plaéébo
with placebo at all dose |evels. Conpound 1 doses of
40F* PS5t wi ce-daily, 800 ng twice-daily, and 50 ng +

100 ng RTV once-daily resulted in mean declines from
baseline of -1.94, -1.91 and -1.99 | ogi o _copies/nL,

r especErpapje 3nEttestyeiRitonavie Dosesen thabharmarnkingties of

detected in the integrase ggﬂlﬁ?gggdqny subj ect through
Day 21. Pharmacoki neti cs/ Pharrmacodynani cs: Conpound 1
exhi bi ted pharnacokinetics supporting tw ce-daily

dos. g %&&%&%@?&&&%Mﬁ tdas@s Q%Ws@%% 54900 mg

exposure- e
r elcmpt daihiqn ﬂ:ﬁ@hmmkmesds of Chm@ouqubll mdarel_ eCilaated. The effects

L2 S A5 oo, R TR RS D epes

c alosrtdchtcﬁnie B$$01@A£((XifRﬁA€)i ackiivitglivwege also evaluated using a CYP3A
subsirate. The éz%.fei:y and toierabilify of arange of RTV doses in combination
with Compound 1 were also evaluated.
METHODS

A randorr:lized , open label, single-center, multiple-dose, two group,
Phase 1 study wetls 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-
45, inclusive .

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

be > 80 mL/min.:
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adjusted in vitro 1C50 of 7.17 ng/nL, was 5.9, 6.7,
and 18.8 at the 400 ng tw ce-daily, 800 ny

woesceiaad | y, and 50 ng + RTV dose once-dail yl BEEIUS2006/049668
respectively. Conpound 1 trough concentrations at
t hese dose | evels exceeded the protein
bi ndi ng-adjusted in vitro 1 C95 of 44.9 ng/nL for the
entire dosing interval. Safety: Conpound 1 was

0o S B "

adver se "Ex\éaﬁﬁé‘nt A/txs@mpwﬁnsq >€\1251hfg wereepmslm‘arm mg
resolved with thera conmo

t r @0 mg{mintalgden dlé'ateé e éWé\%?mlg fase) r@a&h%mélmm theyAM).
”DSt co %Eltéufrﬁ% '@61}1 Sladt a4, i‘i‘f}’ gﬁbl%i’ﬁms R’”?x? 50 mg

nausea. The cl asses, requéncy seve
5adv(éﬂsmg/mlesdlatlm d1hhtaﬂ>m givarSjD mp dosemQ]Dt(b@lh dsegsin the AM).

3 o RERSR i, A0 o8 BB Ry TR
mdsduﬂ&eu@dfte e p(io R rc@@@)@QDf(baﬂlt &ugyiﬂ the AM).

(RT oses (20, 50 0, and O once
the phar FeeeBRenid?; Q@nbﬁur(dohﬂoﬁ hgd mg/\r@bbet plusIRiB é’@O nrrme

ef f f
i/l foikalof, @i A0PER doct OBl ttive g .
10act ivit yFtvmaehahsiy teaagtherst BT Vueengdmin@e84 festh shmadietely
The af d tolerability of a range of RTV doses in
coﬁ%|n§§a§ ?WPT%%gound 1 were al so eval uat ed.

I\/ETHCDS A slaw d‘drpush @f midqpeitarh OEDZ; Singgiver ¢ eninate), as a probe

ose Pha was, conhduct e
(oo 8ty Sl St ETfy ach Bt S ST BT Lana
( 8 @M&hr@@bbter?dn{pcﬁ@ﬁh/m&lt@om,hs BNadPpI OXi mat el y
even disiributiron of healthy mal e and non-pregna

Bnon- | act BeHWYneshEacaing mp esa’f’é‘é‘d”as%‘t%ﬁesf@en‘;ﬁsehglble
| NCdubfdcrSwile AR Bize 8 bd B4 SF MRS @edﬁ%ﬁﬁgx@ﬂﬁs as described below:

non-—pregnant — non-|lactating fennles,

PK Assessment
Day Treatment and/or MDZ Probe conducted
Group 1
1 MDZ MDZ
2-10 i A:in the AM. None
11 : A: in the AM Compound 1, RTV and,
MDZ: 6 hours postdose MDZ
12-20 ; C: in the AM . None
21 ' C: in the AM Compound 1, RTV and
MDZ: 6 hours postdose MDZ
Group 2 4
1 MDZ MDZ
2-10 : B: in the AM None
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with a body mass index (BM) 19 < BM < 30, no

significant nmedical history and in good general health
wa@soodereso ned by the investigator at screeni NnBCT/US2006/049668

eval uation perfornmed no nore than 28 days prior to the

schedul ed first dose. The estimated creatinine

cl earance by Cockroft-Gault (using actual body weight)

was be > 80 nmL/ m n. The foIIovvi ng Conpound Iit study
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128 g abl 4t pl us B LB AM, 50 mg/ ml s ot 1, KTV and
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Tr eat nent B: (‘aranLm:LL1 x 125 ny tahl et nLus RTV_50
mg | (862738 ml sol uti oR: i thetAM t o gi ve 50 my doiﬂé)ﬂeqj
(bgtthrdgrogs i tthe eaGTETt—C—qom
125 rrg‘f2 abl et plus mﬁ%m (80 ng/nL g& E’?F@%lu%agé( and
to{give 100 |{ng dadBE: Qho(ukmpdstchbsags in the AM MDZ

1\

Trr hat ot N Caonmnniind 12K t ARl ot Al e RT\/
ot Tt WII’JUUFIU J., T A IO 1|g’ tabtet pPros—Ty

200 nmg (80 ng/nL solution used to g| ve 200 ngy dose) QD

(both dr in th A For eahs e
ns adm Al Seathetng thoset RescripaR et i i afef Completion
Comgrat PV imeaA withox 0l I pafShated. SahdlatzlobcaﬁarﬁleZforml}@is&rf

g e e

5hou &lem@ﬁbwlx{éqﬁmegednslﬁdsstdoeﬂngem%1m§nélo gnddased, 0.5, 1, 1.5,
Fol | owi ng screeni n% rocedures and basel I ne
b

as SedsrenthA-5.61 Sefi- 0h 8> Kudj2e &tsl nd Beandadtibpnrs egstesep Serial
Of i} W&%ﬁ‘ tndV QY BE I\@§Z eReld &%@eﬁ%{tfaﬂ’{s Rl collected on

oun oses were adm nistered | mmedi ate Yy afte

vstli. dh, asfd Hratshe fféhimmg timeprintgipost MiRZatosinge P |(alredose)
b' SO AP 6§ %ih Qs ABTh YRk, 96 FTREEEQ on’lyDaqp)’/ g ?{\6& r% g{, :ind

pl asma cohAcentrati’ons were ecte
101 a® hdues 4ftdrININZregiministrapon. mf&rmomiénmrmomdteﬂs/ of Compound
dosi ggegose 5 2, 3, 3.5, 4, 4.5, 5,
é ﬁgv gné Qi%ma%%d and 24 hours postdose.
Ser i al bAnBdCG adspésatent oras @aﬁbuﬁecsauﬁcré@z’ng)lcaﬁﬁoal laboratory

conc at.ians were. col |
Qes% I’hysma examinations ang' v1t§l s1gns (temperature, blood pressure, heart

rate, and respiration rate) were performed at Screening, Baseline and on Days 10
15 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 1,1x125 mg tablet plus RTV 20 mg QD (in the AM)
20 2. Compound 1, 1 x 125 mg tablet plus RTV 50 mg QD (in the AM)
3. Compound 1, 1 x 125 mg tablet plus RTV 200 mg QD (in the AM)
All Comp:ound 1/r doses were administered immediately following
completion of a standardized meal.
Reference Therapy, Dose, and Mode of Administration
25 Compound 1, 1 x 125 mg tablet plus RTV 100 mg QD (in the AM)
All Compound 1/r doses were administered immediately following

completion of a standardized meal.
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Days 1, 11, and 2 1 at the followng time points post-

MDZ dosing: O (predose), 5 mnutes, 10 m nutes, 15
woenaneeeo 30 m nutes and 1, 2, 4, 6, 8, 10, 12prCEN&2008049668

hours after MDZ adm nistration. Pharmacokinetic

paraneters of Conpound 1 RTV and MDZ were estimated.

An ECG assessnent was perfornmed at Screening. dinical

| aboratory tests, physical exam nations and vital

signs (t RELE fhrFvathARsh Pressure, heart rate, and

respiration ratfb)ﬁ- were performed at Screening,

Basel i ne Safﬁﬂymsmylslatbd byradseRBmeii dfacllmmaghafboratory tests, ECG,

LRI B el s8R B Ul S oyt o

and dﬁnﬂg tite e@udy; lahd Q)p ke ﬂ@dﬂﬂidﬁke&f@ndﬁ‘&ﬂ)zex@@ dvats.0- 5,
post - m dazol am dose. Test

.0, 1. hqur s :
r oduct , T@sggﬂo\g e Blrar;zaaﬁ?lﬁpgtw BERBHTiors wersormhuliatad: For
1 a;Cﬁhp%%ﬁd 'I!hnh@@fﬁt CR' U'§‘ Ius‘t2 qlagp(:@é O'Aﬁee M CE/F and

n}%]ound 1, "1 x 125 ng t abt'et
Al% 3. Corrpound 1 1 x 125 ng tabl et pI us RTV 200

adm Ai é@éz ’g dﬂgb@&ﬁgﬁ]’@vé Tg"gémsgt’za éﬁ agfl Vg.

st andar dlSIﬂﬁbtlm&MetRBﬂﬁf 8dTey ahighaiyacdRdsRic FaRindPdeor

dm nis L ound 1, 1 x 125 ng _tablet plus
1 CoBis iRt ark e o1 UEBATEASHY Tbjccdase R Tibsese lovel
admugihg des

oe%wvm@msemw& Ik A8 S Yeh PERNEIV R @n&fel as
st andar di.ze

meal . Criteria for. Evaluation: Safety
evafRRIPRARIBY WaEs BRedhwsing Gpmppimd émhammme@pwaraemt@s (AUC,

ECGCmB(%'dQ@l o FRRY 8lil G@htnfRAMY H@Eb?ﬁ]ﬁtlbﬂ Ee}legg 'ug%e \G/ats%stbmated

S1 gns at various tine pol nts
t healgsg wyidm a‘?rlr%ﬁpon«ﬂmad’@éﬁﬁ éﬁheemtsdy Viae pedbinomd mg:omphance

1P| 2§58 thh ?ﬁ%{ | cul ated: For
Corrpour%l? %EJ ﬁ‘%&f@%ﬁ%‘ﬁ% naf?ig%i \gg{},%:]g%?ast , Ctau, '
|z, , AUBesults: ResulGlLitdm dhwdstivdy &re shown in the following three Tables
3A-3C and in Figures 3-5.

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

20

PK I\ADZ +20mg | +50mg +100 mg +200 mg

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

2 p<0.05 vs. 20 mg, p=ns to each other
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For MDZ: AUC 0-iast, AUC nf, I
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Table 3C: Mean (CV%) RTV PK Parameters

Sﬁ &Ic

P

elper

Efcs

PK

Parameter

Compound 1
+ .
20 mg RTV

Compound 1
+
50 mg RTV

Compound 1
+

100 mg RTV

Compound 1 |

+
200 mg RTV

AUCu,
(ng.hr/ml)

135 (54.9)

1120 (61.4)

6550 (26.9)

16000 (43.9)

Ctau
(ng/ml)

0.718 (98.8)

11.6 (66.2)

53.8 (41.6)

78.5 (36.7)

Cmﬂx
(ng/ml)

19.5 (36.7)

130 (61.3)

807 (29.5)

2460 (50.5)

Half-life
(hr)

4.74 (34.3)

6.54 (32.6)

6.34 (18.4)

5.71(15.9)

concentrations (< 0.5 ng/ml) by 16 hr in some subjects
* Tip and MDZ clearance data suggest dose-dependent RTV first-pass
- Higher CV% at doses <100 mg

3

3

- RTV exposures not dose-proportional, very low exposures at 20 mg with BLQ



adjusted' I C 50) >3-fold greater conpared to unboosted

dosi ng regi nens of Conpound |I thereby offering a
walegrmee2ed forgi veness for late or m ssed doseBCTOSIN@WM9I668

with a conveni ent dosing reginmen for patients. As a

novel agent froma new therapeutic class with potent

short-termactivity, favorable safety profile, and a

sinpl e once-daily dosing schedul e to support

regi np ?i@ﬁ E65ad lhis‘?ﬁﬁiﬁn sI0ORH ieHa BRI Tovir Tifcpirdxil.

trerren potenti a or H'V treatnent, including

pat | ents that Fatmmd} ang Ritagiayirsbeggted Companndrhe
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| e compared._to thym di ne anal o comended,..
sby (i Moo ARSI Rt S RRRRTr baR A rpouRd 1 Hhicves
Sery, %@ﬁ&ﬁc&xc@ﬁ@&tﬁfﬂs@&dﬁﬁﬁé ROS( inhibir geddxem ¢using protein-
treat nent-nave and treat nent-experi-enced adult and

ad dinwng adJ_UHleﬂ' Igad)izdnfadd gl[qqt@er seemard orungpostigd dosing regimens
CI I i€ 5? I?(i}in ep%here%pgﬂéﬁr?% €e BP f& fv'eﬁl:ssfief 1afe or missed doses

evan rug [ ntera tion upon their
CO cadpiediveith atoovenichtdosisg rcglmhe &b patienim e rovichages §rom a

st udy renoved tent t
O iRk it Tt AR RT, AP R A sedtue
¢ haR@essinpld @mtdmtytddsam gehedile td-bupppatregime-ddiveranice,

purpose of evaluatin ar COkI etic
i ntAPRRYIF-BROSteH, gzé’mﬂoﬁ@g ﬁ(ﬂl}‘ & cqméﬂ Lﬁr HIV treatmert,
r el ;gVRAIneWH@nartHE: drdbRI te Icl)ﬁ§-ebﬁéﬂmed

entricitabinel/tenofovir oxi | maratef{,)FTC/T x)l
S L. TheBrr-dgrmeun it D iRl Se Ao
Co EP1D Nﬁ'ﬁéﬂohmin , with
15 I ts tg/\tg%léfadm ﬁr{sgtjdes}{ggi Dﬁﬁﬁ%lgjag/ 300ny ation, wi

o n ca}pdaot ga)fetbfmrofiled@y@arq?%‘lol tbv\!@é:filﬁ? a?aéﬁ% #ng a%qoa%ﬂ?ftﬁled by

or.d FCICITE
onc AT Sy Rl e RTRR R bnlap S es B profored

cr osmm(t)lfdasiackbnnetfmeeatﬁedt-wnd apd tnatofept-cxperippped adult and
Phar Cs%le(rlltlﬁfv a&e?n@ ﬁ{eoﬁgse%{ @ﬁﬁy 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
mhlb1tor ntonawr—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/r
(50mg/100mg; once-daily) and Compound 1/r plus FTC/TDF in a crossover
fashion, under fed conditions for 10 days. Pharmacokinetic (PK) blood draws
were performed on days 7, 17, and 27. Lack of PK alteration for FTC, tenofovir
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were perfornmed on days 7, 17, and 27. Lack of PK

alteration for FTC, tenofovir(TFV), and Conpound 1 was
waledozneté@s 90% confidence iniervals (Cl) for POEUS2006/049668

geonetric nean ratio (GVR, co-adm nistration:al one)

between 70 to 143% for the primary PK paraneters:

maxi mum observed plasnma concentration (Crmax) area

under the plasma concentration-tine curve over dosing

ol Ry rnttgre ik S G s Ut Bl ol oo the

st lgéNmWrichnétﬁl B O(‘GMR;’:\@bLﬁdhﬁﬁuﬁi&i&hSal&xfe? beten/testh 1a3% for
di sconti nuations due to AEs. FTC, TFV and Conpound 1

PK fePiamary R @rasretersi Mayinewn SRR Hed PleshR SATCUtEHOR ( Cmax),
t h RS &fdbﬁﬁ%lm{@e@{c@ﬁ&tmﬁfne QubRSwRE GBQEQ linterval (AUCqy),

definition of equival ence and also the stricter
5 bi @eqmovahemn@amref@@)(go% . 80 to 125%. FTC and

TFV PK Fﬁ&er ot e 36 %Bin’I%pigtjr%céﬁ%%oH{ ?ét%’d b iy with no

val ues. was no clrinica SVan rug-
i ntseriawst ddvarsb eveve GseEbGs AE) andlsémnmmandns]due mprEs. FTC, TFV,

o SRR A R B et Bl s R Do i e

Ri tgﬁ?&iéy Ipax?ﬁﬁﬁér? gqg\e/l)tﬁq{% hﬂ(ijﬁ BotastdéMiliibn bﬁéq@OﬁﬂBﬁw’kdﬂJd\iﬁo the

an | ual ne eis Se | N

0 i RE AT I LR B et A
Mt&@v@egc&amg&dm%gmﬂ@ﬁ viRkgrr lined in a

random zed study. \Wet her the pharmacokinetics of
zi dovudrihest Wephpslingally selevant feterdmedniegction between FTC/TDF and

COVRAm atlrha&o;admhefr cAlAiHiagoR! us Compound 1/r

conpared to adm ni stration al one was eval uat ed.
Further, the safety of ¢ D-adm nistration of

157, S30H0E BLLEoFETRRAIL AL B RIERHT) i gy meveen
phaherﬁatmlmanm-Bcosdedj GHY Ligeginse Inltitbutmn (haﬂpmm 1/r and '
%éum*ﬁgeﬁﬂ n’poung 1/r. Co adm nistration of
mpound 1/r was safe and .v e | |
t oI er at &tldoaalipoisriNR Texbédin 0 patiaitd. Tlhef;ﬁ;té‘rwﬁpﬁrrtdrﬁ@
On?ﬁtega%!ul) gt%?’elernl %ICEOQ%EIDC and Compound 1/r was deterriined in a
20  randomized study. Whether the pharmacokinetics of zidovud:ne or Compound 1
are affected afte.r co-administration of zidovudine plus Compound 1/r compared
to administration alone was evaluated. Further, the safety of co-administration
of zidovudine pius Compound 1/r \;vas evaluated.
As described below, there was no clinically relevant pl.armacokinetic
25  drug-drug interaction between zidovudine and Compound 1/r. Co-
administration of zidovudine and Compound 1/r was safe. and well tolerated.
Compound 1 exhibited a half-life supporting once daily dosing that was
sustained through 48 hours post-dosing.
Study drugs (Compound 1/r 200/100 mg QD, ZDV 300 mg BID) were
30  administered with a meal (~ 400 kcal, 13 g fat).' The pharmacoxkinetic (PK)
sampling was done over 12 (ZDV) or 24 hours (Compound 1/r,. A 48 hour PK
profile of Compound 1 was determined after Day 27 dosing. ZDV, G-ZDV and

Compound 1 plasma levels were determined using validated LC/MS/MS assays.
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sust ai ned t hrough 48 hours post-dosing. Study drugs
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20  The present inveintion also provides methods for improving the therapeutic
effectiveness of Compound 1 for the treatment or prophylaxis of diseases,
disorders, and conditions.

An examl')le of a disease, disorder, or condition includes, but is not
limited to, a retrovirus infection, or a disease, disorder, or condition associated

25  with a retrovirus infection. Compound 1 may also be administered to a patient to
inhibit the activity of a retrovirus integrase. In an embodiment of the invention,
the retrovirus is HIV.

Pharmacokinetic studies have not previously been conducted to evaluate
the effect of food on the pharmacokinetics of Compound 1. In general, food has

30  avariable effect on the bioavailability and absorption of an active agent. Drug-
food interactionsl.may result in reduced, delayed, or increased systemic drug

availability. For example see Welling, Clin. Pharmacokinet., 9: 404-434 (1984).
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20  or I, or a mixed crystal thereof, is administered to a patient.

‘While the administration of Compound 1 is a particular embodiment of
the invention, the invention also contemplates the administration of other
compounds that will yield Compound 1, e.g., prodrugé of Compound 1. Such
prodrugs, for example, may include compounds that have protecting groups, but
25  that still result in the formation of Compound 1 in the body of a patient (i.e., in
vivo). Carboxylic acid-protecting groups include, for example, alkyl esters and
benzyl esters, which may be removed by an acid or base and hydrogenolysis,
respectively. Moreover, a compound having any organic residue that may be
dissociated in vivo to yield Compound 1 may be administered according to the
30  method of the invention. Thus, the invention also contemplates the
administration of Compound 1’ (wherien R’ signifies an organic residue) so as to

yield Compound 1.
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be used in the present invention. In an enbodi nent of
the invention, crystal formll or Ill, or a m xed
crystal thereof, is admnistered to a patient. Wile
the admi nistration of Conpound 1 is a particular

enbodi nent of the invention, the invention also
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vivo to yield Conpound 1 may be adnini stered according
to the nethod of the invention. Thus, the invention

al so contenpl ates the adm ni strati on of Conpound 1'
(wherie nl%ggq&t es an organic residue) so as to
yield Co i (‘Conpound 1') The present invention
further contenplates the admi nistration of a

phar mac |cal salt np
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pot étﬁ#’lg%mg?rg@f g?‘n’z}@%}r] OX| e, ’ang)ﬁ{"ﬂgki’ir@g?&gﬁwbase such as

or @adlm brdrexxlgcpotassium hydroxide, calcium hydroxide, magnesium

hydroxide, amménium hydroxide, and the like; an organic base such as
methylamine, diethylamine, triethyl.amine, triethanolamine, ethylenediamine,
tris(thydroxymethyl)methylamine, guanidine, choline, cinchonine, and the like;
or an amino acid such as lysine, arginine, alanine, and the like. The present
invention also encompasses the administration of water-containing products and
solvates, such as hydrates, of Compound 1, and the like.

Therefore, as used herein, “administering . . . Compound 17 refers to the
administration of any form of Compound 1 that provides Compound 1 in vivo.

As used herein, the term "bioavailability" refers to the rate and extent to
which the active ingredient is released from a drug product and becomes
available at the site of action. See U.S. Code of Federal Regulations, Title 21,
Part 320.1 (2001 éd.). For oral dosage forms, bioavailability relates to the

processes by which the active ingredient is released from the oral dosage form,
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20 notfobdpiag typidaldsd taken anshyatisme docidg ithe pditvdsiedwaadt rom about 1
Fo%ourlfrgxor to the :administration of Compound 1 to about 2 hours after the
administration of Compound 1. For example, the food may be taken within the
time period of ab:out 1 hour, about 45 minutes, abéut 30 minutes, al out 15
minutes, about 10 minutes, or about 5 minutes prior to the administiation of
25 Compound 1. Si:milarly, the food may be taken within the time periad of about 5
minutes, about lb minutes, about 15 minutes, about 30 minutes, abcut 45
minutes, about 1'hour, about 1.25 hours, about 1.5 hours, about 1.75 hours, or
about 2 hours aﬁer the administration of Compound 1. In another enibodiment,
"with food" or “fed” refers to the condition of the administration of C ompound 1
30  during the perioci between from about 1 hour prior to the consumpticn of foed to
about 2 hours after the consumption of food. For example, Compour:d 1 may be
administered within the time period of about 1 hour, about 45 minut: s, about 30

minutes, about 15 minutes, about 10 minutes, or about 5 minutes pris 1 to the
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20 t héushdteenibotimast of thé irdvestib@tuitable dose is about 800 mg per day.

If desired, the effective daily dose of Compound 1 may be administered
as two, three, four, five, six, or more sub-doses administered separately at
appropriate intervals throughout the day, optionally, in unit dosage forms. In
accordance with the inventive method, Compound 1 may be administered with

25  food at multiple times per day or, alternatively, once per day. In an embodiment

of the invention, Compound 1 is administered with food once or twice per day.

As used herein, the term "unit dosage form" refers to the form of
Compound 1 administered to the patient. The unit dosage form may be, for
example a pill, capsule, or tablet In an embodiment of the invention, the unit

30 dosage form is a tablet. In an embodlment of the invention, the unit dosage form

comprises about 10 mg to about 2000 mg of Compound 1. In an embodiment of
the invention, the unit dosage form comprises about 50 mg or 200 mg of

Compound 1 and is in the form of a tablet. In another embodiment of the
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As used herein, the terns "w thout food" or "fasted"
refer to the condition of not having taken food within
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the adm nistration of Conpound 1. The nethod of the
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() t abjoﬁipound 1 may be measured by the concentration attained in the bloodstream

25

30

over time after admlmstratlon of Compound 1. An increase in absorption by

* administration of Compound 1 with food may also be evidenced by an increase
in Crax and/or AUCo.inrof Compound 1 as compared to the values if Compound
1 was administered without food.

The present invention also provides a method for the treatment or
prophylaxis of diseases, disorders, and conditions. An example of a disease,
disorder, or condition includes, but is not limited to, a retrovirus infection, or a
disease, disorder, or condition associated with a retrovirus infection.
Retroviruses are RNA viruses and are generally claésiﬁed into the
alpha;retrovirus, betaretrovirus, deltaretrovirus, epsilonretrovirus,
gammaretrovirus, lentivirus, and spumavirus families. Examples of retroviruses
inélude, but are not limited to, human immunodeficiency virus (HIV), human T-

lymphotropic virus (HTLYV), rous sarcoma virus (RSV), and the avian leukosis

41



In yet another enbodi ment of the invention, the purity
of Conpound 1 is not less than 95% More preferably,
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retf 9\&1{2{" ﬁlelra%];&t%ally &ffective amount of Compound 1 with food. Ina
particular embodiment of the invention, the retrovirus is HIV. As used herein,
“inhibiting” refers to the decrease or cessation of at least one activity associated

20  with a protein, er;zyme, or. any other compound.

Another émbodiment of the invention provides a method for the
treatment or pfophylaxis of a retrovirus infection comprising administering to
the patient a theré.peutically effective amount of Compound 1 with food. Ina
particular embodiment of the invention, the retrovirus is HIV.

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

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

other ingredients and not deleterious to the recipient thereof. Examples of
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I nt égrase; "and env éenvel ope) gene, "whi ¢ch codes for
-5 t hdydwxyoranylmethyl ¢edladosp (o eeihydroxRpranylthethseclblesg2910), and

to ' a. host cell by rel easing a conplex of
RI\IE\@gas(riliad %%Sug?%duct s, anong other things, into the
host celThe piaemaesnticaleotasEtms piaysee propared bpdug agitable
doubl tranded DNA frgmt viral RNA. The doubl
o Bt SBRRET o psitonh Welln e pis o PR IRE: fos ample,
C_€‘|nheitﬁd_$k!k duahag ﬂfﬂsi dedcibed i G_ehﬁc&"ofe@ el R@mgmu'bvhmamceuﬁcal
viral integrase. scent virus fromthe integrate

10 ppEClencre{IRgHed ek AEOHREF 2 dgo0) FapecmUA Hogt 5

© COPHBIh&%utiBAIP BRI A% alnh ShdiPRantflckurB O SUBR IR BBk Iude the

the protejns necessary for virus formation are .
pr sEREPrivgingiatarseatien Compound hsvigh breeagier orjggcipient and
Vi r
R o & L e et
of - indhads hpen coenpemal inlthe aat, sucthand fillers, binidetsi, tilnents,
actgk vi Vi k N e in.a patjpent,
13 20 isthefls, B 8 ol S PR el P bty agents.
t her apeUuFhecptiarpaedfutiealt dowgpoaitinus myf préetde@ontolledyisidw release,

00 P B CSTRRTL TP B iy LSRR S

t 0 sidverdentcasisainedesisaid SHCahpaind Pasy nddiftadCCoMipbynd 1 in

ol L B DL AL PRI O B LRl comssiona

202 HEioh@laidey. HHiembeRAtARIB st RAYHhEX bst &8 ndt limited to,

' etcz)gt\c{:ld rtgl:osle‘cls,nlgeﬁl(é:gsl, ca)er gac;)rsrlelrels,se{nr&gdiggerlgigxllss ctvfe (rjé)rillgoﬁr?d lina
medium that is insoluble in physiologic fluids or where the release of the
therapeutic compound follows degradation of the pharmaceutical composition
due to mechanical, chemical, or enzymatic activity.

25 The pharmaceutical 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:allowing, in the form of a
powder or granules, or in the form of a solution or suspension. In an
embodiment of the invention, the pharmaceutical composition is in the form of a

30 tablet comprising Compound 1 and the components of the tablet utilized and
described in the Examples herein.

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

dispersing, and or surface active agents and may be present, for example, in
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the patient a therapeutically effective anount of
Conmpound 1 with food. In a particul ar enbodi nent of

W0 b@7iomezemt i on, the retrovirus is H V. ConpounBCl/UREN6/049668
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be adm nistered to a patient in any conventi onal
manner. While it is possible for Conpound 1 to be
adm ni stered as a raw conpound, it is preferably
adrri ni stered as a pharnaceuti cal conmposi tion. A

LAk, SROISREL PSR B8 SARRYRY s
Cosqdutumi oft suspensiop e awpemhg weans apiyedd iackdbd, or in tablets
S5 ol A B B B sSSP

t h@élﬂ?@éﬁlbﬁ RGN Sindde %di%fiwa&maien@&%cﬁ ak bweeteners,
carrl er, exci pi ent, nust be acceptable in the sensé

of IB¥qTiRE %ﬁ%ﬁ%ﬁ@%@ﬂe@mémwgxr@@r\aﬁwss)aﬁwpmlng
de‘aé‘érﬁé 't&‘dﬁeﬁﬂ%tag@mé %H}Hr H}ul§1{§ﬁf§ Q%pntgxanpl es

ofcarri’ers or |p|ents ni stration
i ncl ude Wmmsdramﬂereﬂa@ th@sferm mfigrepidisolstieaot aitspension, the

ta 0S8 us kSRl ic acjd,

k&gq(gfé{lé?or cr oig Fat oggmp df;lliSI ¢ Eu?%?(g?%a%ﬁ'ogpﬂ%ﬁ]@,Components
s Odl it sdlugby oohapmsmyﬂbmdy Bﬁﬂﬂ)ﬂ: s@ettehid®S@avoring agents,
g;B%SW.Bﬁ%VM Egz,t aml tWUtlg%bP% %gesos)é (agvg% b\(l:ﬁerm%l e?gse%zs solvents, and
hy ghi ooy theneb e A yoln gepbhtd fase fod i atioram gy SQIE ﬁmrle AHnYdne
sul fate. The pharmaceutical caonpositions nmay

pr Bpstien: BRr exannieiarsyiipile bufiRaag agentiglsoamen e%teasmeﬂarv@agg

vveh el ROWRII A} o ReeeBller,Of pharmacy, for exanple,
met hods such as those described in Gennaro et al.

Reni ngt SHitgblpisaeatenetstineade, Sot enaomde, (Sieqhar@csodlummcrose and
Puma}ﬁﬂblngqgﬁfit%r 2800 xeﬁla?ecévé%lt%}??saﬁltam ed., The sweetener or

Phar naceuti ca epara i'ons” an PGt P
Sushxtwetsttbesof acl typiealiprestém pn ah ahraungoft@omrﬁbom 0.001% to

as b u gl} th the .car exci pi ent

5is0koBy SOTBR R ol E0mbS St SR Bar S L SRl ey be
acpmemny thenplizethaeaitial curhpiakétidd@Sgocids wahki®fRivor, Rotton
t he a such flléller .. bind di | uents
o SR Sl R, SHRens e R oLk e Phafthagsfigsh gomposition
agemes fona gatheritted figreay ARt Slavdhis Phak OB Gk &thereof are

Htl ons r}/arf)row de controlled, slow release,
p1ca ly present 1 amount of about O 0001% to about 5% by welght of the
total compositior.

Suitable preservatives include, for example, methylparaben,
propylparaben, sodium benzoate, and benzalkoniyum chloride. A mixture of
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, potassium phosphate, and various other acids and salts. A
mixture of two or more buffering agents may be used. The buffering agent or
mixtures thereof are typically present in an amount of about 0.001% to about 4%

by weight of the total composition.
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or sustained release of the Conpound 1 over a period
of time. The controlled, slow release, or sustained

wo edoeazeeof Conmpound 1 may mai ntain Conmpound 1PCTYUB1066/049668
bl oodstream of the patient for a |onger period of tine
than with conventional fornulations. Pharnmaceutica
conpositions include, but are not limted to, coated
t abl et s, peIIets, and capsul es, and di spersions of

Conpound, 1 jn a hat nsol uble in

R o Siabl AR TRt e R e istoh pglude, for example,
t hebapal tgﬂ}ibeﬁiﬁ”ﬁ@ﬁéméné @llycevsnd eehtad A haRkheé of Rfo or more
pharnaceutlcah conmposition due to nechanica

chérivents may; bespsedrlifiecsolient Of $ojvent REstenAs Ripieallyi rragent in an
CONRAsInt bPéonnfc 198 AHEM?%%QJ} JoaxghP@f thE %taﬁe@.msﬁmﬂ. n

the formof a pill, capsule, or tablet, eac
5cont ai nithg mlapn@dfeltlealmamsamumy bé c@@dmmn@reﬂ withl adjuvants.

pr %fo? Q%élecggugl%g r?u fagtgﬁtg sgti:h g’st %olll)r$ \Cly.re%%g?lilenoltgglle et{xe?rra%]d n-
or mu&mybpcﬂmethyll’ena lﬂ'ﬁﬁhﬂ@lﬁé&lﬂtnmifstetétbvﬁth\be Mdo@porateliénto the

Co FBT ST A BE o ah i bR e Rrme foa s

ut iihteZt@ch] dals daﬁzymb@@imhibltdi\@nﬁy anplRSaddghBidred Koth or
oral administration, fine powders or granules may

Oco ﬁ‘?%rﬁoraTefid{‘ﬁorfBe PH?’%‘E?@F%?“??& CORRBSIBPR.sur f ace acti ve

agents ang ﬂf@%nb ﬁlvféﬁﬁéﬁ Biso pﬁr(‘}\ﬁd&)‘ﬁﬁp l:@mphﬁ‘ﬂ@t(ﬁra MarthAeeutical
a syrup, in capsules or sachets in the dry state, or

i n CAMPORAQR coBPTiSHIE £BRoBId k193 pahararrenHedbi gpceptable salt
SUSR&BGE BEd & ﬁ%?ac@ﬁﬁc%ﬁ dcRghthsed 5 <1 2 P &g ifing _Hj%formatmn,

wherein’ b|nd rs and | cants may

ph amdréwé @tqoetimnaro"ﬁipﬁaplres ¢rdringrinforhatipn may pwuétiplnescrrdnag
15 CONRAY n&%g%"?ﬁ ! 1%@&1 BI” h\a\{gvénti%na or a’s therwise

preserva |v s (e.gr-, R preserva 35

su siwnshed gleaag;ngnhsan eﬂnibo&tmunn of ﬁrgemtesnxloamﬂ),é Qn‘escrlblng

emy |f i. ng._agen ered in th 0 of a

1 R bR RS P BBt} SR gRSe, T Snpfove

mayhe biokediabliypad raﬁsd:pﬁmdopubmﬁab&ﬁﬁ vater. Optional

conmponents in the liquid s ytlon Or _suspensj on

i ncl ude SUPPABIYE! BRE ARy ded 1 ARIh i A GpRIper associated with
20pr Qﬁ@rcmamg\&ﬁﬁ)rﬁxaugn thed AR EELIHE baa&nt@& 8681y Vadlnh i B%er Compound 1-

bUfV\fnt r%oo% ?:szysalsos gjcglg{rlltﬂsuat ciaomg 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 freﬂected by an increase in the maximum plasma concentration
of Compound 1 as compared to the administration of the compound under fasted
conditions.
The effec:t of food on the pharmacokinetic properties of Compound 1 and
upon the therapeutic effectiveness of Corﬂpound 1 is illustrated by the following

30  Examples, which are not intended to be limiting in any way.
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m xtures thereof. A conponent of the fornmulation may

serve nore than one function. For exanple, a suitable
wooadierizeg agent al so may act as a flavori ng aPE€nUSEB6/049668

well as a sweetener. Suitable sweeteners include, for

exanpl e, saccharin sodium sucrose, and mannitol. A

m xture of two or nore sweeteners may be used. The

sweet ener or mxtures thereof are typically present in

anﬁm)ugt _SOf from about 0.001%to about 70% by wei ght

of al conposition. Suitable flavoring agents

may be [UEseagk fortITBHPRERAUE inCH meAXB D0 nh Otibleéds were
provide a cherry flavor, cotton candy flavor, or other

suPrepsres for shmcalt Sudiascel Comappwnt fraGethround 1 S0 Haran,
eaghih 1f, %dq?d?ﬁtﬂle 'ﬁorﬁloﬂl ﬁfgﬁﬁéed i fihAVOkh g SSER P%;rm I

m xtures thereof are typica present in an anmoun
5 aboua ngixed onyseal of E@mmﬂ fﬁ%fhyrm\ﬁl ghs alsb usd:tbdltrmgformulation

| t| on. Suitable preservatives include, for
exan'p nmet hyl par aben, propyl paraben, sodi um
benzoat e and benzal konl yum chloride. A m xture of two
servatij.ve
A€ e EhtcRutsR obe 200

s Q
abmgtaeleemsh%mnal%wﬂ% by wei ght of the total

10 conposition. Suitable bufferi ng} agents include, for
abyle {

exanple, citric acid, sodi urh rat e, phosphori c acid,
pPTassi UM Rhpspiifdng. and varni ous act 0§ and mount Per
salts. A mxtu,re of two or nore buffering adgents may

b¢ used The buffering agentf or m xtures thdreof dablet

ty gresent T amanoynt 0019t
' abgjl? yéﬁgy wei ght of the t gt wﬂug%ﬂ&gﬁﬁéon Sui tggp'eomg

soDrerangitblor a | i qui d sol uti on or [Elmmensu ort i ncl10d&, mg

f n Ve nr okl lveol and
\ T o1

A\

R et 2o ooy for o <BIGRH o vay bo. vEThE

c’d’fa“f h)re ts nmay
T r esenio Ofhg

G o8RinY BtyIQfuIfaR! vent Syst em I sSshyeal 1Y [ ento.
t of the
t tDFdPSRS)é’Fﬁ%’f}l tion.

an_anmpunt _of about' 1% to about 90%hy weig
The phar tface Risksgcra®npogi t | or2hAyns
b & R SR B e Reeliul d2e 2l YVant S gy, qer 20.0 mg
2910 (3 mm?*/s)

15

Purified water |

Binder agent

Croscarmellose sodium

Disintegrant

100.0 mg

Magnesinm Stearate

Lubricant

24 mg

Total tablet weight

490.0 mg

20

W] . T . - .
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),

crospovidone (Japanese Pharmaceutical Excipients, JPE), and light anhydrous

silicic acid (JP) ina polyethylene (PE) bag and then passed though a 500 pm
screen three times. Hydroxypropylmethyl-cellulose (HPMC) 2910 (3 mmZ/s)

(JP) was separately dissolved in purified water by stirring and sodium lauryl

sulfate (JP) was added and dissolved. The D-mannitol/crospovidone/light

anhydrous silicic acid/Compound 1 mixture was placed in a fluidized-bed
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For exanple, nonionic surfactants such as
pol yoxyet hyl ene ol eyl ether and nhexadecyl

w@oloyerdzgd ene et her may be adm ni stered with OPCT/US2006/049668
i ncorporated into the pharnmaceutical conposition to
artificially increase the perneability of the
intestinal walls. .Enzymatic inhibitors may al so be
adm ni stered with or incorporated into the
pPhagHRGRW 8l waRahikl Qt@hxg-gﬂg}ﬂ‘%\@égegiuhpléﬁp}l'sgffal@lsﬁﬁltion.
provides a kit conmprising (I') a pharnmaceuti ca
conPésT grapnlationpthe ayet grabmtaieuwdreldriadrin ghe same granulator. The

pha ' cepl,able s thereof, and a
phagrlgn%g U P%g:v{c\{ye §§S§§‘g§"581‘?§“ %gb{) HEESIPY Y prescri bing
i nf or mat The sci@aged grahgle@weedtheh Rgiked Wi RéRaEh¢IdstGdium (JPE)

i nf or i,on y provide prescribing jnformation

Sonfh BF 2 B0 EHE U HGUGEE (IS AR R Medhig e gganules
Ot hGEM Sutntesed 388 dablel fisthg a 1dtard R 1ERIABRLe Of T he

i nvention the%grescrlbln i nforimation includes orally
adni ni st dMenty Ebletowere peclipged inaglassthettianyitbwalesigeant and,

bi o . Y < , '

1 Pl AN R AL B S P RBOHy e (PPPRAEN cap.
associ ated with prescribing informati on that advises

he g | E 'grg adﬁbnister!gP ound, 1 with.foof
mtan PRBbLS: Botf%(? talbY ts O I1) . \ﬁﬂfa :firr]ﬂa},]%m%sguzrh%fj the 50
bi omgaablabislshoyndh Teblkepound 1. Conpound 1 may al so be
provided to a patient in ac I her associated with
P

prescribing information that es the patient that

the adm ni sCogigdyenp! Compoufd 1 WukltibROd T ¢SUT Agnduht Per

an| i ncrease in absorption of | Conpound 1, as ‘jreflected .

by| an increase in the maxi mum pl asma concent rfat i onTaplet

Conpeiipdudd @S conpared to the agyf, A HALOon [0 T,

co nﬁﬁh.under'fasted condi t{ons. ghe eftect lof food

onibh@awhﬁﬂnacokinetic propefties Biluggnpound 1 ai$.9 mg

upon: tre -t epticeffectiyeness—of f‘“n"pourd -5

il ulgl'rt glfﬁe’gﬁ%% lﬁéelcfigll owi ng Exanppglg?n\fuv\hi chlare fot® ™8

| nt Bodiech horybeulfatai ting in apy wagudfxamml e 6 [Unit 2.5 mg

‘dosage—fF-erns—ef+—Conpound—1—i-h—50png and 200 gyt

wer gi"ospowdor@ ) _ Dasintegrant 6.25 mg
Hydroxypropylmethylcellulose Binder 5.0 mg
2910 (3 mm?¥s) |
Purified water ' Binder agent -
D-mannitol R " Diluent 145.35 mg
Microcrystalline cellulose Diluent 145.35 mg
Croscarmellose sodium Disintegrant 100.0 mg
Magnesium Stearate Lubricant 2.4 mg
Total tablet weight - 490.0 mg
"' The purified water is removed during processing.

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

tablets. To simplify the manufacturing process, the formulation of the 50 mg
tablets was carried out by using the screened granules of Compound 1 prepared

as described above as the starting material and diluting the granules with direct
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prepared for clinical

st udi es of

Conpound 1. Conpound

1 exists in Forml Formll, and FormlIIll. FormlIll was
wais@doraet he final fornul ati ons but Form || or Par/tis20061049668
crystal of FormlIl and Formlll was al so used during

fornul ati on studi es.
Conpound 1. The final

Preparation
conpositio

is shown in Table 1. Table 1.

ith.a | i 1. The ni i zed d
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e=a;rrate 55@; vvgs adde

a BPEA and
d to tlﬁ%'laggﬁ. The

granul es wer ¢ MagnesieesSttatat 0 t a
tabl eti ng nac¢hite: Aty—+abl-et
gl ass bottle ﬁ'oﬁ t%bﬁate‘g?‘ébgnt' an
and capped wth a polypropylene (PP) screw

sheet),
cap. Pr

bl ets 2slimg a rot

naecle

ary

£ ﬁﬂ_ﬂf‘l [
A\ |

S—Wer n a

d cusﬁ?gn\%t’ eri al

tion_of 50 ng tabl et

s of Conpound 1. The

sane

(PE

final
Talb&us (JPEY!184nannitol (JP), and microcrystalline cellulose (JP) in a PE bag,

epar a )
O AoRE EEmU P SRRy REe TRIXGA B Gepscarmellos

followed by addition of magnesium stearate (JP) to the bag. The granules were
then compressed-into tablets using a rotary tableting machine.
Twenty tablets were packaged in a glass bottle with a desiccant and

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

Example 7 .
The effect of food on the pharmacokinetic properties of Compound 1 was

identified in a single blind, randomized, placebo-controlled single oral dose
escalation study conducted on 32 Japanese male healthy volunteers.

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

(1) Healthy Japanese males aged 20 to 35 years;

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

(3) Subjects who gave written informed consent prior to

participation in the study.
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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The purified water is renoved during processing. The
size and weight of the 50 ng tablets were the sane as

wWo b@780R260rg tabl ets. To sinplify the nmanuf act uPCTS2006/049668
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process, the fornulation of the 50 ng tablets was
carried out by using the screened granules of Conpound
1 prepared as descri bed above as the starting materi al
and diluting the granul es vvi th directconpressible
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Subj ects who gave witten inforned consent pri or to
parti ci gakisobjettd Wdr€ a8iitéhd to the medical institution in the afternoon on

the day before administration (“Day -17). Compound 1or placebo was
administered on lthe day after hospitalization (“Day 1”°). The subjects were
discharged the dey after administration (“Day 2”). Thus, the subjects were
hospitalized for a total of three days. Follow up assessment forlsaf.'ety was
performed 6 to 8 days after administration (“Days 7 to 9”).

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

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

of the following:'
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As part of the |arger study, eight subjects (6 active

and 2 placebo) received a 400 ng dose in the fasted
wana7hentést at es. Subjects in the 400 nyfasted BOhOE1006/049668

recei ved an additional 400 ng dose with breakfast

after a washout period (generally a m ninmum often days

after the initial admnistration). The interval often

days between the two doses was consi dered appropriate

for elimnatin hi n- subj ect carryover effects.

ny w
Duration of tr, a?i’f‘%r???}e 88€, node of adninistration,
and product a 5 fi%fr% or the food effect conponent
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of the |arger fHown in Table 4. Table 4. The
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Wi 200 nL water. Doses were admi nistered at simlar

ti MELOPEYPELER S ubj ect in each treatnent period. All

subj ect sTHea®tIBOidg sHarhaeskiadit pdrathe@rd werd dalt@ldiedRor
after dinner, on the day prjor to_dosing_ (Day.--1) until

br &RrREddninsagh §udy gfoup Bpbindfasted spiiignBonpound 1
or placebo in §he fed strah&br MaxiHiGhibsiVBd lstd¥ohcentration;
15(for subjects ¢n the fagiB8niiAdtibryedRERHUIINEE FatiNEE ©

adni ni stered w th Conpopnd:t iy theikad il AtGind BV,
TS 6 S PEL Qo h B A0S G rve

recei ved a breaktast abqui,

-1Z
The breakfast consi’st ed( mFl 30%46%8% G’fél 1 q%gl%t?able
LA A Al -12)); and

juice Boiled egg (50 g)_ _Bre
20 AUC.ins AUC from time zero to infinity.

The plasfna concentrations of Compound 1 were determined by the
following assay. Plasma samples were isolated from healthy subjects
administered with Compound 1. The plasma samples were extracted by solid

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

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

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

human plasma were used.
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8 g butter 14 g strawberry jam| Total energy content:

574.6 Kcal; Total fat content: 21.4 g (33% of total
w@adonres); Total protein: 17.5 g (12% total crEDUSBB)N49668

Total carbohydrate: 79.0 g (55% of total calories).

Bl ood sanpl es for pharmacoki netic anal ysis were taken

1.5 hours prior to dosing and at the follow ng tines

after dosing: 0.25, 0.5, 1, 2, 3, 4, 6, 8, 12, and 24

hours p f i [ 0 P

par anet ord SBF & gl HuofpsBikefLIAATRG 915 BRH G 902 acetonivile

St uad zg)rrﬁﬂml/(jaenirnanﬂnﬁ fstoack-foomdk acud beffer (pHRS. Olﬂanaoni‘tnle

A PB, OR L cBhE SR o SR S or e A e

halshmipldse200 uLF & BhToRlk al@itﬁi&el,O%b’E&oilian%ﬁ@éb aﬂalé&r These
t he I asma concentration-time curve (AUC) fromtij

5z erS@ {Pos VR ‘ehqnafgtxea damtq sscaptseand cehfrdfuged at IQ;HOQ { Hgesfor S
™
i nfmm @S a’tfll ﬁp&g@ %fh A5G tho gﬁ%&gﬂ%@% e{cﬁied to 2 Empore

Acentrat | mpound 1 were
d et]Brskan:ﬁeI (ﬁysnm eccmditicmd rgthakbyl. oPhesnuitslerapl@d0wds of 0.1%

|so atedf o heal t hy ~su cts ad ered o
Bitrreld T sty PRI ps MAPhOL BBt Slmidddler grogos
phgﬁbﬁnﬁﬁﬁdi@ﬁi 20 a!dSﬂoﬂgnEraiﬂreelﬁtb&itwﬂeMt}Pﬂm ﬁL((ﬁSB[% formic -
and then_ neasur ed erf rmance o
10c hrasihitodt éﬁﬁ?tPPﬁﬂg’e@Bhg'g‘s‘ gt%rﬁé"‘a?‘is@g% £0.1%
( H%Qnﬂpﬂﬁél wad Q8d SRR Abiean Sfliéﬁ,dm gLfoTeERNSIatisn waBggected
spectronet er nodel API 4000 from MDS SCl EX). |onization

andingete diG/HES/ MY sysiaread asdywd-h el ect r ospray

i oni zat i gRoARH; RSkl 4o I(fea/fsls%csqmtﬁ DoYd ddhiiehtd Rkdvals were
reacti on nonitoring, respectively. This analytical

et ¢stighateds froeeBudy 404 ddf Gains following oral administration of 400 mg of
15 Compound 1 in the fasted and fed states.

The mean plasma concentration over time. following oral administration
of 400 mg of Compound 1 in the fasted and fed states are shown in Figure 2.
The mean test results of the pharmacokinetic parameters, AUCq.inr (ng-hr/mL),
. Cimax (ng/mL), t1/2 2z (hr), and tmax (hr) of Compound 1 in the fasted and fed states
20  are summarized in Table 5, and are tabulated in Table 6. '
Tahle 5.

Administration tinax Cmax t12 2z AUCq.inr
* condition (r) | (mg/mL) | (hr) (ng-hr/mL)
. ~ Fasted 25+ | 264+78 | 54+ | 1451+308
Compound | - 1.2 ‘ 1.0
1 ~ Fed 23+ |903+391| 32+ | 39421072
1.0 0.3 |

Dose: 400 mg .
Me;an + SD (n=6)
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d f t at.es. The .nean.pl.as c i on over. .

e TGy R Gats it SRR e AP egoPt gprgpound 1 increased
10Coripabprederics of isod.ast ed and fed states are shown in
mean test results of the pharmacokinetic

gure

rad Sk

par anet e

( hr@ompithd PWaS Rihiffiefearpey %déin&i&ﬁ%r}ﬁatf@&h

states are sunmmari zed in Table 5, are ta
Tapradily abpgthed when administered with food, such as after a meal. Thus, the

administration of Compound 1 with food results in an increase in the

£H983SR AN 1S Phapaeqlkiegtip Darameieps when

BRr R L it

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 clinically

significant electrocardiogram (ECG) changes were noted.

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

cited herein are hereby incorporated by reference in their entirety.

The use of the terms "a" and "an" and "the" and similar referents in the

context of describing the invention (including the following claims) are to be

construed to cover both the singular and the plural, unless otherwise indicated

herein or clearly contradicted by context. The terms "comprising,” "having,"

"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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Dose: 400 nmg Mean + SD (n=6) Table 6. Dose: 400 ng n=6

subj ects/each group Figure 2, Table 5, and Table 6
wabawordzad when Conpound 1 was admi ni stered i npehesioed049668

state, Cmax and AUCo-nf of 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

SRR e B B e B o e

Coapmﬂehtibnvsaaf ﬂdmrm ilﬁlﬁ‘ﬁﬂﬁdly/\tebhed haém nalil esdto dshdescribed
npound 1.is " eadll en adn1n|saere .
Wi lhﬁreprbg)@y be Re; ogge i any é.l or qih sst rwise indicated herein
adigk B’dfeHVi%E'c%rl?fcogﬁﬁm@ﬂéﬁd)yjcoﬂetxm frae dsd SSatlytnd A &dmples,
increase in the b|oavallab|I|ty of the drug_when
5 compaxemplaty tanguasse @< sveh $0hpovideddiegrings ipfgeded merely to
dgiat, f
3 PP S 488 B, o
adnevention \naiss othereisetlaiimedoNol lamguagt ity theisgeéification should be

?L?@fl%ﬁie ' glxgﬂgﬁ%(zﬁa %ﬁlﬁﬁ: a:glgids el%\@rer? pg?ctgset%'tlaﬂo the practice of
apmhéﬁﬂknﬁaﬁ and patents, cited herein are hereby

10t O L L CE P NGB L el 108045 o

I efepiRAifients oﬂl@ igeettntanafshe@igGiot Bk Bendthed it Viedit th@@,cope of
(including the faollowing clains) are to be coq@g H
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t o theinvenhen-h %@ﬂkl%gms%n regpanipethat ARY OthGRE
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Context er s npri si ng, havi ng
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[im nl ess ot ecl tat1 on of
ranges of values herein are nerely intended to serve

as a shorthand met hod of
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referring individually to each separate value falling
within the range, unlessotherw se indicated herein,
wane7ea2ho separate value is incorporated into POEUS2006/049668
specification as if it were individually recited
herein. Al nethods described herein may be perforned
in any suitable order unless otherw se indicated
herein or otherw se clearly contradicted by context.
The use of any and all exanples, or exenplary |anguage
(e.g., "such as") provided herein, is intended nerely
to better illumnate the invention and does not pose a
| i MVERT BEhChbAIMED Esope of the invention unless
ot herwi se clained. No | anguage in the specification
shoul d be construed as indicating any non-cl ai ned
el drent e use o€ritdnaVir boa phanpranidale acfeptabe sattviRertoOfdr the
Th [ it hi he specification pr.ovide an
| SRR ot ol P BR e b€ PhoBReMoReistpr 3 riv
3 shdutkegranoinhiiétog ons pharedicewrichllyraceptablesan piereds ih agatient.
invention. The skilled artisan recogni zes that many
ot her enbodi nents are enconpassed by the cl ai ned
i nZent i dfheare of tlaim il twheseih Miecintbgehst MilibitdtEs a compound of

spegifi ion and ex es be nsi dered. as exenpl ary
onf\fig/?“‘b‘v.g?’ﬁ"{ﬁ@ﬁ%?ﬂi‘ée‘?% %a‘é‘??ata%& ﬁz’illttqg?f %% he invention
bei ng indi cated by the follow ng ¢sai ms, WHAT | S
CLAIMED |'S: 1. The use of ritonavil or Q
pharmaceutically accepta
manuf acture of a nedic
phar macoki netics of an
pharmaceutically acceptabl e salt in a patient.
2. The use of claim1l wherein the integéase i nhi bitor
is a conpound of formula (1) or a pharfaceutically

10acceptabl e salt thereof: (1), wheaie, ring Cy is a C
-l1o earbop.ring group or a heterocyclic group, each
group beirng optionally substituted by 1 to 5

subst i t wmgtQy sel@cb earbbn cing grauorA; hetdiecyledit @Faupy 6dchGeroup being

| eaSt on eroatom Sélec

oS4l RIS 85 UM R A S A7 0

consi st itihgheasdrocydlic ggaup, is @sygestedoursafufa1éd ring comprising at least

15  one heteroatom selected from the group consisting of nitrogen, oxygen and sulfur;

20

25

group A is cyano, phenyl, nitro, halogen, C;4 alkyl, halo C.4 alkyl, halo C4
alkyloxy, —OR™, —SR*, —NR*R®, —_CONR*R%, —SO,NR*'R®, — COR™, —
NR*'COR®, —SO,R®, —NR*'SO,R*, —COOR®' or —NR* COOR™:
R* and R* are the same or different and each is H, Cy. alkyl or benzyl;
R® is C; alkyl;
R'is selected from group B or is Cy.1¢ alkyl optionally substituted by 1 to 3
substituents selected from halogen or group B;
group B is::
a Cs.49 carbon ring optionally substituted by 1 to 5 substituents
selected from group A,
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from group A,
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group A is cyano, phenyl, nitro, hal ogen, C alkyl,
halo G- alkyl, halo G- al kyloxy, -ORal,-SRa |, -NR

waR2/079260NR 1R 2, -SO 2NR 1R 2 ,-CORa - NR 1QERBB8S2006/049668

10

15

20

25

30

,-S2R33 ,-NR3 1SO2R 3,-CO0Ral or- NR 2 COOR* 3 ; Ral
and R32 are the sane or different and each is H Ci -4
al kyl or benzyl; R33 is C-4 alkyl; RL is selected
fromgroup Bor is C.io alkyl optionally substituted
by 1 to 3 substituents selected from hal ogen or group
B; group Bis: a CIl1O carbon ring optionally
substituted by 1 to 5 substituents selected from group
A, a heterocyocbR¥, group optionally substituted by 1 to
5 substituents selected fromgroup A -ORa4, -SRa4, -NR
AR5 , -CONRTI#RS5 , -SO 2NR34R 5, -CORa6, - NRa4CORa6,
- SO2Ra6, - NRa4$RZRe6, - COORa4 or -NR 5 COOR36; Ra4 and
R5 are the sane or, different and each is: H Cl-4

al kyl, a C3-T@NRo&n ring group optionally
substituted bysdhgr®@rsuUbstituents

—COR*®,
— NR*™COR®,
—SOR™,
—NR*SO,R%,
—COOR™ or
—NR* COOR™;
R* and R® are the same or different and each is:
H,
Ci4 alkyl,
a Cj.19 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from the group A;
R* is ”
Ci.4 alkyl,
a Cj.10 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or
a heterocyclic group optionally substituted by 1 to 5 Substituents
selected from group A;
R is H or Cy.4 alkyl;
R’! is H, cyano, hydroxy, amino, nitro, halogen, Ci.4 alkyl, C, alkoxy, Ci.4
alkylsulfanyl, halo C;.4 alkyl or halo C,4 alkyloxy group;
X is C—R*or N; '
" YisC—R®or N;
R*2 and R are the same or different and each is:
H,
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selected fromgroup A or a heterocyclic group
optionally substituted by 1 to 5 substituents sel ected

wo canmiotdzeé0 group A; Ra6 is C 4 al kyl, a C -1 CcapdDnSI006/g49668

10

15

20

25

group optionally substituted by 1 to 5 substituents
selected fromgroup A or a heterocyclic group
optionally substituted by 1 to 5 substituents sel ected
fromgroup A, RRis Hor Calkyl; R3 1is H cyano,
hydr oxy, am no, nitro, halogen, G -4 alkyl, G-4

al koxy, G -4 alkylsulfanyl, halo G -4 alkyl or halo C
4 al kyloxy group; Xis GR32 ON, Yis GR 33 or N,
R32 and R33.cwme, the sane or different and each is:

H, cyano, nitro, halogen, a C3-io carbon ring group
optionally st i t ut ed by 1 to 5 substituents sel ected
from group Ahma digt erocyclic group optionally’
substituted b fo 5 substituents selected from group.
A C 10 al ky?%@-m‘?aé'?fﬁl 11“}3 OB PptioRaly sphstituted by 1 to 5 substituents

substltgﬁgﬁ§1§@&§§5ﬁgAfron1halogen or group B, -pRa7
-SRa7, -NRa7Ra8,
a. heterocycllc group optionally substituted by 1 to 5 substituents
selected from group A, Ci.1o alkyl optionally substituted by 1 to 3 substituents
selected from halogen or group B,
—ORY,
—SR¥.
—NRYR®,
_]%]Ra7CORa9’
—COOR*" or
—N=CH—NR*R®.
R?” and R™ are the same or different and each is selected from H, group B or
Ci.10 alkyl optionally substituted by 1 to 3 substituents selected from halogen or
group B;
R*is C14 alkyl and
R*% and Rall are the same or different and each is H or C_4 alkyl;
in a patient .

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

pharmaceutically acceptable salt thereof is increased.

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

compound of Formula (I):

| ~ OR2
F
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- Ra7CORa9, -COOR 310 or -N=CH NRal ORaH ; Ra7 and Ra8
are the sane or different and each is selected fromH,

w@eaap7Beor Ci-io al kyl optionally substitut edrdpus200€049668

3 substituents selected from hal ogen or group B; Ra9
is C-4 alkyl; and Ra | and Rall are the sane or
different and each is Hor C - alkyl; in a patient

3. The use of claim1l wherein the bl ood | evel of the

i ntegrase inhibitor or the pharnmaceutically acceptable
salt thereof is increased. 4. The use of ritonavir or
a pharmaceutically acceptable salt thereof, and a
compound of Formul a (I) (I) or @I)phar maceut i cally
accept abl e salt t her Cy is a C3-10
carbon Pi#B Wﬁﬁ’tl??ﬁ%a‘l‘?@?@g%cs%lﬂ? ‘?}goup, each group

bei ng ophkepal,ly substituted by 1 to 5 substituents

- sel ected from .group A the heteroc%cllc group is a

5
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sat ur at B8 & i§ ﬁ&;tlwaab@armg BEPUR SR PBIEET oy Cli gf%las%acb E0UP being

hepsiQallp @h&%ﬁs& 8¢ 1&5 @@uwﬁu&ﬁmc&wﬁmﬁ koG
ni trogen, oxygen and fur; ﬁag;oup Ais %ano phenyl

nitro, Hmf@geéﬂcyc@fgmmlkwsaw dpresatuggted ing pempriahe a least

|
?81(53%2 ﬁlééé’rfafog?%lécted ﬁéﬁiﬁle gro@%oﬂsls]tﬁg%f mtg.%ﬁ SxybB3 4nd sulfur;

3, - NRal STPRa4 is CEIR ahanb mitrgyfhabgern iR« lkylRaglo Shd aleyl, halo Ci
ar Slk&fb‘% SanpRa) r——@ﬁ*‘f er Q@Ra‘ﬁ'@d LaehNRERH, -BoINRMRY, OFOR™, —
n R3S G- al k 1R1|s se| ected from I,0up
B BRHCORY, QR —BRE SRy G000, ot WRBEAORS: 3
substit Re‘rﬁrﬁl I@ela?ecﬁ'n@garrmé 9%11?@1‘6919% &chqt PUR, ?alkyl or benzyl;
R® is C‘*‘. alkyI;
R!is selec;ted from groﬁp B oris Cj.0 alkyl optionai]y substituted by 1 to 3
substituents selecited from halogen or group B;
group B 1s
a 633_10 carbon ring optionally substituted by 1 to S substituents
selected,f:fom group A, '
a }.leterocyclic groﬁp optionally substituted by 1 to 5 substituents
selected from group A,
—OR¥,
—SR™,
__:NRMRaS,
—CONR*R®,
—fsozNRa“RaS,
—COR,
___;NRa4CORa6,
—SOR™,
—NR*™SO,R®,
—_COOR™ or
——:NRfS COOR™;

R? and R® are the same or different and each is:
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group B is: a C3-10 carbon ring optionally substituted
by 1 to 5 substituents selected fromgroup A a

whedaognorzgel i ¢ group optionally substituted by RCT/OSH06/049668

10
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substituents selected fromgroup A - OR34, -SRa4,
-NRa4RaS, -CONR 4R35, -SO 2NR 4R 5, -COR ad, -INRa4CCOR
a6 SO2R36, -NRa4dS(2Ra6, -COOR a4 or -NR 35 COCR a6;
Ra4 and R 5 are the same or different and each is:H,
Cl-4 alkyl, a C3.10 carbon ring group optionally
substituted by 1 to 5 substituents selected from group
A or a heterocyclic group optionally substituted by 1
to 5 substitHents selected fromthe group A, Ra6 is

Cl-4 al kyl, C3-10 carbon ring group optionally
substituted byt dk¥b 5 substituents selected from group
A or a Cj.19 carbon ring group optionally substituted by 1 to 5 substituents

selected from group A or
a heterocyclic group optionally substituted by 1 to 5 substituents
selected from the group A;
R*is
Cy.4 alkyl,
a Cs.1p carbon ring group optionally substituted by 1 to 5 substituents
selected from group A or

a h;eterocyclic group optionally substituted by 1 to 5 substituents
selected from group A;

R?is H or C.4 alkyl;

R¥}isH, cyano, hydroxy, amino, nitro, halogen, C;.4 alkyl, C;_‘; alkoxy, Ci4
alkylsulfanyl, halo C,4 alkyl or halo C,_4 alkyloxy group; '

X is C—R*? or N;

Y is C—R* or N; .

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

H,

cyéno,

nitro,

halogen,

a C3.10 carbon ring group optionally substituted by 1 to 5 substituents
selected from group A,

a heterocyclic group optionally substituted by 1-to 5 substituents
selected from group A, Cy.jo alkyl optionally substituted by 1 to 3 substituents
selected from halogen or group B,

—OR",’

—&RY,

—NRYR®,

—NR?COR®,
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a heterocyclic group optionally substituted by 1 to 5
substituents selected fromgroup A, R2 is Hor C -4

wa@bkdoylo79288 1 is H, cyano, hydroxy, am no, nitrBCT/US2006/049668

10

- 15

20

25

30

hal ogen, C]-4 alkyl, C -4 al koxy, C -4 alkyl sul fanyl,
halo C -4 alkyl or halo C -4 al kyl oxy group; X is
CR32 orN, Yis CR 33 orN, R32 and R33 are the sane
or different and each is: H, cyano, nitro, halogen, a
C3.!0 carbon ring group optionally substituted by 1 to
5 substituents selected fromgroup A a heterocyclic
group optionally substituted by 1 to 5 substituents

sel ected from@DORP°A; Cl-10 al kyl optionally
substituted b 1 to shbstituents sel ected from

hal ogen or grﬁﬂ %R&? >-SRa7 3 -NRa7RaS, -NR a7COR

a9, - CORAlanaR* MNe @it saN%aerﬁﬂerent dﬁ@%a@l’ﬂ% BRBted O FE group B or

sa ifferent and each is selected fromH, roup B
orCep a[ avwaﬁas SehsERKed by & 0,3 sylpstifusatssplested frogt halogen or
supslp Byents sel ected from hal ogen or group B;

R* is C,4 alkyl; and
R?'? and R*"! are the same or different and each is H or Ci.4 alkyl;
for the manufacture of a medicament for inhibiting HIV integrase in a

patient.

.S, The use of claim 4 wherein the compound of Formula (I) or the

pharmaceutically acceptable salt thereof is an HIV integrase inhibitor.

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

4-0x0-1,4-dihydroquinoline-3-carboxylic acid.

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

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

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

salt are administered orally.

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

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

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

zalcitabine, phosphazide, efavirenz, nevirapine, delavirdine, tipranavir,
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Ra9 is C -4 alkyl; and Ral and Rall are the sane or
different and each is Hor C -4 alkyl; for the
worowdfazsur e of a medi canent for inhibiting H RCT/US2006/049668
integrase in a patient. 5. The use of claim4 wherein
the conpound of Fornmula (1) or the pharnmaceutically
acceptable salt thereof is an HV integrase inhibitor.
6. The use of any one of clains 2-5 wherein the
conmpound of Forrmula (I) is
- CS-chl oro™-fl uorobenzyO | -t C*-1 - hydr oxy- S- net hyl but a
n”-yl J- T- met hoxy- 4- oxo-|
A - @Rdiirg Vi indiedvin etagansyitbosl§ihandr, ampajenamr SiEprerayinf
an t
oo ik RionDF Rl o8, SRR Rl Wovugine
p h rexabmoitibied, IAprmblpe,aAmhdomm, Edm@ltabﬁne M@Hé Qé‘ﬁ43t),dlacmr
th I it 8
nareEBbledr NS ey 20ReR b Etoldvidis A
Sor %twophasrvms;&;tmomlhge ﬂmmpeabm)sm 25070 INma@; 4'-Ed4T,

or i ceuti cal | y. acc alt.are
aarEPRREHRG NP (bigVictE PR (P e

t heCatanalidadyiBILRIISEtBS)And Y RI0840ZV3dayd pHAimaddigiculbeacbptable

any_one ( of .clainms 1-9 wherein the patient is also

reé%&%ﬁﬁ&o ne or nore agents selected the group

consi sting of stavudine, emtricitabine, tenofov r,

entricitabine, abacavir, |anvudine, zidovudine,

10di danosine,ofziad é‘drﬁﬁﬂnﬁ%@ﬁh@&@@ﬂh&%beﬂﬂﬂl{@ﬂ?—d -hydroxy-3-

nevir avi rdi ne Ll pranavi r, saqul navir )
] RSB bia 25 Ty TP o gy rogiRalingyi-Farboxylic acid or its

;ﬁhﬁﬁﬁb@éhﬂ‘ ically d‘c@@ﬁ&ﬁ]é ed1edok Fhe thuTadthte offal rh &iéhdnt for
irtide, Fozivudine tidoxil, Al ovudine,

Dex'é‘frwer& theibipavailghilityof 415 SAEPoNRA GRBWPFIFINS pRmiR stering foe

( AGEk &R 44R rap &l EfrtdRe @ dunt dthe BShpa@frd a\'{ngéegtlcally
KP21461, fosal vudine tidoxil (HDP 99.0003), AVX/56

150 Geenriahle salttherest todksgdmimtsrabwghdood. NK- 20, 4' - ED4T,
TMC- 125 (etravirine), Capravirine, TMC 278
(r|Ip|V|r|ne ‘GW 695634, Cal anol ide A, BILR 355 BS,

72 COMRPYSH A Fagieror & Arpipbaraybl 5S¢ 1 -hydroxy-3-

methylbutan—2~yl]-7 methoxy-4-0x0-1,4-dihydroquinoline-3-carboxylic acid or its
pharmaceutically acceptable salt for the manufacture of a medicament for

20  increasing tﬁe absorption of the compound in a patient, comprising administering
to the patient a therapeutically effective amount of the compound ora

pharmaceutically acceptable salt thereof to be administered with food.
13. The use of claim 11 or 12, wherein said administering results in a
25 maximum plasma concentration of the compound greater than if the compound or

the pharmaceutically acceptable salt thereof was administered without food.

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

under the plasma concentration time curve from time zero to infinity (AUCq.ing) of
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salts thereof. 11. Use of the conpound
6- (3-chl oro-2-fl uorobenzyl)-1-[(25)-1 -hydroxy- 3-

woreaopied an- 2- yl | - 7- met hoxy- 4- oxo- | , 4- di hydr opOi/nstooere49668

10

15 °

20
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-3-carboxylic acid or its pharmaceutically acceptable
salt for the manufacture of a nedi canent for

i ncreasing the bioavailability of the conpound
conprising admnistering to a patient a

therapeutically effective anmount of the conpound or a
pharmaceutically acceptable salt thereof to be

adm nistered with food. 12. Use of the conpound

6- thd-colnpotimat gredtetihan bhe ybr)lpd)und[ c(rzl&) pharmByélitdxNy dcceptable

By st MBS B Enceut | cal | mocant abl o'

salt for the manufacture of a nedi canent for
|ncrea5| ng the absorption of the conpound.i
Y-entY S%tffb? F@Pﬂ@lmw@f’mﬁwomem@ .bdﬁ%%ﬂrhwmxyﬁ-

t hﬁéﬂ@ﬁi&tdncﬁbi]w ﬁnfemyw&ccamtamy&t»qmn@hm%mymac@d or its
phar maceutically acceptable salt thereof to be

adpPiamnaceutisa]lygoceptabls galt o5 thermanyfagiups ofq mpdicarpenyfor 2

Whigh @it Sakiditp dh Ritkdverub n&egﬁ&htaﬁoahemac&ﬁgmygmhmmg
concentration of the conpound greater than if

c oiepBeiicHt a thesansHEsallycdTecti vapmount ©f By @movsd jor a
t h&wﬁacémga@dgec%&@ IS8R P Rbibe hBRRhistddd witheroHge of

claim1l or wherein said admnistering results in
an area under ‘the plasma concentration tinme curve from

ti g ZeUQe b@nk eéﬂngb&aa é.@égmom 3- fﬁ%}d%%nfﬁmq@m 19h RROE)-3-

than if he cor[/poun or the P har maceut 1 ca
ac@éﬁ‘b’%‘lfaél"%‘él It7-migthoxgt4- mlémmrgm@n@mwﬁmgxylfmdd or its

1E’pheﬁ'ﬁﬁcéﬁfudlﬁ‘9 3%9%5‘((&91% Reh: BorliBe MBhYROuts §f HALRRENEH RF the

rre‘tfwmbﬂit QT @Wl?ﬂﬂofrﬁe@ﬁgwyum&@bw inja gattgpdreoqpriseigi ne
< a?(ﬁai?l %ﬁ 1§ iR gleﬂlr a ih%rsag?&}gcragz %ﬁg&iv%a‘;n]\c%(m? 6f ﬁl%tc@mpgund or

acture I canent
i nﬁpmaﬂ@t@@ﬂx yiceptable salt tharea\tp bagdinittigegred geth food.
patient, conprising adnm nistering to the patient a
therapeuticallly effective anount of the conpound or a
phh? mac € wealficlaimddeqtigh vbersil the réterve is oarban

ad 16. Use of the conpound
?M“‘ %?‘g’g“ ff‘up”c?r@gq’%zy|)-| “[(2"S) -1 - hydr oxy- 3-

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

amount is about 10 mg to about 2000 mg.

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

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

61



met hyl but an- 2-yl ] - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne
-3-carboxylic acid or its pharmaceutically acceptable
waador/ofs0 t he manuf acture of a nedi canent for PEOEUS2006/049668
treatment or prophylaxis of a retrovirus infection in
a patient, conprising admnistering to the patient a
therapeutically effective anount of the conpound or a
pharmaceutically acceptable salt thereof to be
adm nistered with food. 17. The use of claim15 or 16,
wherein the retrovirus i s human i mmunodefi ci ency virus
(H\V). 18. The use of any one of clains 11-117 wherein
t he2® her Biseiseiof slaiys &9 wheraiy thesampaund er tis phermagewtipally
abojtbedI0 sdWthededf 1sTatZ§mH§% ﬁ&&n@&lﬁ ffth %a‘?ﬁéﬁn&!{s th:
wherein the coffppound or t p%arnace tica
acd@ﬁﬂ&@ﬂ?&ﬁfﬁmdhereof is adm ni stered betmeen about
one hour prior to the consunption of food to about two
hours after the consunption of food.20. The use of
5cl adles  1Tthewseoficlrim$ &9 edwpiuthed compbhed phihie phemutceatidally
aCCa%Eé %alﬁéaﬁﬁh%reto? ?J %n nger% ll’qup éd%gtgfé/f q}es Hlbsctoglg&rlnsthory of food
us eandfupab abons 0h® heheafer cohdueptionpd tirdfood. t he
pharmaceutically acceptable salt thereof is
adm ni stered irmedi ately after the consunption of food
an R2up tThealse wf aon enhoﬁmaiafst 1dr-2 cwheimthe eampbuider the

oo | ai 11-21 wher ei
L S SR s A
thsmmp‘osmsnadm nistered in a pharnaceuti cal
conposition. 23. The use of claim?22, wherein the
pharmaceutical conposition is in a unit dosage form of
a tZil etThedsde of blrim e, ehereinythe pharafaceutiiaBormfostion is in a unit

V\,heJ e%é]\ebtito g(ﬁ)l?gﬁutnd or the pharmaceutically

accep flereof is administered orall y. 25. A
15kit conpri si ng: (1) a pharmaceutical conposition

conpii sl ﬂ% u6s_e %%any one of claims 11-23 wherein the compound or the

pharmaceutically acceptable salt thereof is administered orally. .

25. A kit com:prising: (1) a pharmaceutical composition comprising 6-(3-

20  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, and a pharmaceutically acceptable carrier; (2) prescrib‘ing information;
and (3) a container; wherein the prescribing information includes advice regarding
administering 6-(.13-chloro-2~ﬂuorobenzyl)-l -[(25)-1-hydroxy-3-methylbutan-2-

25 ' yl]-7—methoxy-4—;)xo-1,4-dihydroquinoline-3—carboxylic acid or a
pharmaceutically acceptable salt thereof with food.

I |
26.  TheKkit of claim 25, wherein the prescribing information includes a
description of increased bioavailability of 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-

30  hydroxy-3-methylbutan-2-ylj-7-methoxy-4-oxo-1,4-dihydroquinoline-3-

carboxylic acid when administered with food than without food.
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chl oro-2-fiuorobenzyl)-I -[(2S)-1
- hydr oxy- 3- net hyl but an- 2-yl ] ~7- net hoxy- 4- oxol ,

wd2a7hyasoqui nol i ne- 3-carboxylic acid, or a  PCT/US2006/049668
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pharmaceutically acceptable salt thereof, and a
pharmaceutical ly acceptable carrier; (2) prescribing
information; and (3) a container; wherein the
prescribing information includes advice regarding

adm ni stering 6-(3-chloro-2-fluorobenzyl)-I -[(2S)-1

- hydr oxy- 3- net hyl but an- 2- yl]-7-net hoxy- 4- oxo- |

, 4- di hydr oqui nol i ne-3-carboxylic acid or a
pharmaceutically acceptable salt thereof with food.

26, _The_kit. of claim 25, wherein the prescrlblnq

" n?br mad hokit PhckiRes Whirgadhs presgibiog inforaiation dgcludes advice

bi Q%X n{gaﬁlinlnhts)!erﬁlfg 6-(3-chloro-2- ﬂuorobenzyl) 1- é(ZS)— ~hydroxy-3-
chloro-2-fl uor.obenzyl) - 2S

3 W@fhéf%%fm'%\ﬂl]z et 07@/rf’e9m&¢ b@(@qmmahltﬁ Weﬁbezauliqu@ﬂlqi ora
n e{;l%mn%é‘é&fééw h&eé_&‘ib@ whettradBeplcth %s&& Metiout ?ﬁsir fohad

hout food kit of claim 25, wherein
pr SERMBLieg of Fordterabeus iwp Herisadst tigePeamrsigaradifory-
admi ni stering 6-(3-chloro-2-fluorobenzyl)-1I -[(2S)-\

d - 2.
mobhy | bba i 2 ghejm 25 ebersioytha prsseriting informRation duslndsioduice
- BN 1 RG Y 2381512 MRGRIBLAS A1 xczggqﬂ%?&!yes

sal t thereof Detween about one hour "prior to th

comsthyfhutam2 ol l-T-ssthaxy-abvut .4 dibydreawigokine-gncagbpuylic acid or a
COBﬁéHH%é&i%afPfl ad@ ﬁgble%glt tﬁé?@of‘%hf;st%laﬁb%t Re%ame MARS £s' tHe

the prescribing information includes advice regarding
adaemsuspEep a§fe®d( 3- chl or 0o~2- f | uor obenzyl )-1 -[(2S)-1

- hydr oxy- 3- ngt hyl but an- 2-yl ] - 7- net hoxy- 4- oxo-

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

pha?- mac%b@ kit &f plpira @8 ewherginghe afescribtieg indormationtinglndes| adyice

a1 et P ol L1601 61305 WL B 085 sBRrelg

eln the prescri Ion
i nmeﬂw&sxtad%yb]e?-n@glwfd’r%gxad m—mhsdreqmnglme-3~carboxyhc acid ora

6- (3-

R fidhARagy b ROBRIAR MY ibidhal ani b Shtrinron.r
- 3fapdrand upltp gbeitioge (bpmaafpfh grenmoeempieal ¢fifoedcept abl e

salt thereof inmmediately after the consunption of food

and up to about one hour after the consunption of
f 08&. 3@he Fiief Ry onsf ofeﬁigmvr?é -2f whéraginrtbe pRarggcouisaki n

t h@orﬂﬂ@sﬁmﬁ% laﬁﬂit dosage form of a tablet.

31. The use of any one of claims 1-10 wherein the medicament is for

administration to the patient with food.

32. The use of any one of claims 1-10 wherein the medicament is formulated

as a unit dosage form tablet.

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

pharmaceutically acceptable salt thereof.
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conposition is in a unit dosage formof a tablet. 3 1.

The use of any one of clains 1-10 wherein the
woredroaament is for administration to the pati ePCTNR1006/049668

food. 32. The use of any one of clainms 1-10 wherein

t he nmedi canent is fornulated as a unit dosage form

tablet. 33. The kit of any one of. clains 25-29 further

conprising ritonavir, or a pharnaceutically acceptable

salt thereof.34. Use of the conpound

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

net | but an-2-yl]-7-met hoxy-4-oxo-1, 4-di hydroqui nol i ne

r boss ‘P%thaépldp@mdaﬁ @wahlmbﬂupmhgylhbd%’bdkiiWroxy-&

sal &eﬁlgﬁ)ﬁ%f%gﬁ 74860 qu:;)ﬁac{ Hrael?)pc{rﬁtgllﬁgnegﬁnﬁgaxyhc acid or a

I ncreaSing t bloava ab
6- (Rhaghhenuticallyf Jogeptatije Hzlyth)ardof for the manufacture of a medicament for

[1’( il_ﬁ% ie%lsy g%l ﬁ{e%ga\g’ul% glyclf}%h'é g L)hld]6 3 orﬁ%}‘luom%g}ﬁyl) -

oqui nol I ne- car 6 atl
Swh e[(IZSDhlehYKkQKE-éFraethyllbstaacmylm?smemedywm f @Wydtr@qtiha)llne-S-

ad L wth Lito aV| or .a r.maceutica

c R ANREEiath bl 3HRN e RiaBoBR RSB G tin food. o be
6- (@Bohistrrad Rith ritmrashen zph)mﬁac[e(ﬂcal 1y Jacteptabtls ltythéreof.

met hyl but an- 2- yl ] - 7- net hoxy- 4- oxo- | , 4- di hydr oqui nol i ne
-3-carboxylic acid or a pharnaceutically accept abl e

sal35.t heUsodf the comb@mﬂa‘n(ﬁ éiﬂbmb-ﬂﬁ)ﬁroibelﬁﬁ;@ D@(fm'Dl-tl-l'f}Gf'oxyG-
10I n régtﬂ%bugan ’l%y]f]r u%‘F é%" pcr)a%f El gq)umoqme-B carboxylic acid or a

or o-

|OI - mmxcl}euﬂemm mémwlamlfthyfe]of gorrfﬁé haxyfadufxerd médlemham for
t t

SRR B BierBET S ol a2 BlorbS s

ad rm-hydrbeyednmhymufantz;ﬂwmembxwph@nnaeiﬂwdw@hwme 3-

acc tab l.t the

i 6 e of the co ou
Cch d(r: 8c1 11? Fa 9 e me (:ggj:ntlls %wﬁh food, to be

15 netddmlbmte&n} Ritly h]mnzvmm b@h&nﬁc@%&aﬁy-ﬁcéﬁpmﬁ@d Qlith&ebf. ne
-3-carboxylic acid or a pharmaceutically acceptable
salt thereof for the manufacture of a medicament for

ngthi:Gbl t g @ahd Vd)rhp’odhﬁ 6(3-&i61ov1- HUSrobagz@Q)l'-g—%@S% E drod(y-3~
PR V5 R 2o S L 0 0 e
p h gphemosiehiicAlyl ascanadpiabihereds Afdr thd@aeehcture of 2 medicament for

20  inhibiting activity of a retrovirus integrése in a patient when the medicament is

administered with food, to be administered with ritonavir or a pharmaceutically

acceptable salt thereof.

37. Use of the compound 6-(3-chloro-2-fluorobenzyl)-1-[(25)-1-hydroxy-3-
25 inethylbutan-z-yl]-7—methoxy-{1—oxo-1 ,4-dihydroquinoline-3-carboxylic acid'or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for
the treatment or prophylaxis of a retrovirus infection in a patient when the
medicament is administered with food, to be administered with ritonavir or a
pharmaceutically acceptable salt thereof.
30
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37. Use of the conpound
6~(3-chl oro-2-fl uorobenzyl)-1-[(2_?)-I-hydroxy- 3-

woreaopiaed an- 2- yl ] - 7- met hoxy- 4- oxo- | PCT/US2006/049668
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, 4- di hydr oqui nol i ne- 3~carboxylic acid or a
pharmaceutically acceptable salt thereof for the

manuf acture of a nedi canent for the treatnent or
prophylaxis of a retrovirus infection in a patient

when the nedi canent is admnistered with food, to be

adm nistered with ritonavir or a pharmaceutically

acceptabl e salt thereof.38. Pharmaceutical conposition
co3fr i sPlﬁngmabéLmhawédmmrsxt@n Rbaphigit:g Uit or aﬂﬂﬁﬁﬂhc&bheally
salt th Aprovin e . phar maco LN C
g iR S Ber oV e e ROk sg s Ghap AN inSffase
phahmm@eutapakmconp03|tlon of cIa|n138 to be

adm nistered with food. 40. A pharnaceuti cal ,
conposition conprising 6-(3-chloro-2-fluorobenzyl)-I -

[ (®89) - ThéyikraMYedcaRddNpoBition bt 2tayth 38 1o BB hBstére@ XAt food.

, 4- di hydr oqui nol i ne-3- carboxylic acid or a
pharnaceutlcally acceptabl e salt thereof for

| gy, eaSA"}ﬂxahh&:eBh@eﬂ‘é@inb@thﬁ wn snﬁQ@-(Q@mmdﬂJ&o&%zyn-l -
adm nistered with f ar maceut i cal

colipdsl -hv%rﬁxz@nﬁﬁhylwnez-y@ 7cmeﬁwasyz4 Pxubiolibydrgqyingline-3-

[ (&%ox%médrm»a pharfBiy bt RBeptadle ]gaﬁfﬂgFefolﬂ%mn&em the

di hydr oqui:nol i ne-3- carboxylic acid or a
p h'é'P?r‘é?ééB't‘ ity af thg cappeprdiisl ke @alwswréir%b fqk
i ncreasing the absorption of the conpound in a patient
to be admi nistered with food. 42. A pharnmaceutica

cofbosi fiRhTE#PYHEA cARPESifion ecrmwsdngﬁf(ﬁﬁbl%%@nfignrybqnzyl) 1-
[ (353')' | -1 DAK926Y mBet RSt R gt 18 m@ehbkd - 420{62t1 haxmydtoQuifsiine-3-

i hydroqui nol i ne~3- carboxylic acid or a

ph%arh%ztyéxﬁtaptdaqq apheepassubieally afyamtaltlﬁ glbthereog for increasing the

| nfHsBigiioR S rakt ¥inb¥ul in ﬂaﬁ&ﬁth 'bE léﬁmlrngt@%%% fddqa
patient to be.adm nistered with food

phar maceuti cal conposition conpr|3|ng

6- 423 Chkgfh‘anga(fe'uﬂeaﬂggﬁﬁ@ﬂx%n bomprising 6—(3—ch10ro-2-ﬂuorobenzyl) 1-
g o€% 3- et hyl but an- 2-yl |- 7-r net hoxy- 4- oxo-
1, [42 s @ﬁhy&usan-%:aﬂt?owthoe«ya’c@@ dyd-¢jhydroquinoline-3-

P h@irﬁ@%'éta'cﬁﬁng ayp}?a%%&lﬁpzhg aatftaB1B 851 erdo® Forl 1nﬁbmng

treat nent. or propy axis of a retrovirus infection
a FAitsof argrpdrugdpteaiasy Braptignt te beggdainigteredyyish food.
pharmaceuti cal conposition of any of claim40-43 to be
adm ni st er ed . . .
43, A’ pharmaceutical composition comprising 6-(3-chloro-2-fluorobenzyl)-1-
[(25)-1-hydroxy-3-methylbutan-2-yl]-7-methoxy-4-0x0-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for the treatment or

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

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

with ritonavir or a pharmaceutically acceptable salt thereof.
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with ritonavir or a pharmaceutically acceptable salt
thereof.45. An anti-retroviral agent conprising

WO 240on202660 or a pharnmaceutically acceptabl e saPeT/US2006/049668
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thereof for inproving the pharnacokinetics of an HV
integrase inhibitor in a patient. 46. The
anti-retroviral agent conposition of claim45 to be
adm ni stered with food. 47. An anti-retroviral agent
conmposition conprising 6-(3-chloro-2- fluorobenzyl)-!
-[(29)-1

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

d IthS/ dr ognl i rétie-i] 6geni oxyiptising eitahaoir oda pharmaceutically

p arnac utic cceptahl e salt thereof. fo .

P BB g1 R S5 B SHE 1 PP TR T LT ingeease

adﬂhQM§§ﬁf£ﬁﬂwm{h food. 48. An anti-retroviral agent

conpri sing 6-(3-chloro-2-fluorobenzyl)-I
-[(2S) -1 hydr oxy-

3- &t hyThdranrefrovirht e AR IR0t n@f @taim 45db by dERGMste ki with
ne- 3- carboxylic a0|é$or a pharmaceutically acceptable

safoedt her eof ~ f or i ncreasi ng the absorption of the

conmpound in a patient to be adn1n|stered wi th food.

49. An anti-retraoviral agent conprisin

6-4B- chAB@BU-ZEFOitH 8BEN fympomm gfsypmfﬁ% pryrhloro-2-

3- ﬂﬁ&euérﬁyt)ain[@syiJhyzrdxpej.memﬁwgyn,ﬁndsntwmaxﬁ-mqL

I-ne-3- cafboxylic acid or a pharnmaceuti cal
ac@ibpdrappiackieg-g-cerhonylie agidor aﬁhmap?lﬁgfaﬁx@FQﬁpfahlf‘o%a“éhereof

r efdr @Ndréééﬁmg' tﬂé S%@é@aﬂnlﬂy 3f BRI dof{Pouh @ td6e AHRMMKSESHVAH food.
with f anti-retroviral agent conprising

6- (3- chloro 2 fIuorobenzyl)-l-[(ZS)-Ihydroxy-
3- jgt hy!f\h‘éﬁﬁ%@c}%{‘dl a%eﬁ%ﬁ&%ﬁ)ﬁmﬁﬁ%%‘hhorﬂ ﬂﬂﬁéﬁ@ﬁ@&ﬂﬂ)ﬂ d2S) 1-

ne-3- carboxylic acid or a p arnaceutlcally acceptab
s ahydrexepaegthylbutaneyir7cmetheny-4orxoph-tydipdssquinglmez3-

r etzeﬁ‘géf)%rlMsacidrkfr%f:rﬁﬂa%a&éﬁu@al%écgﬁgblg QalPfheAITIEHY 1§El%5§ﬂjg the

he anti-retroviral agent conmposl t1on
of akmegption of | the spwpowEl g paéicaidRibesiad manistgrag wih food.

ritonavir or a pharmaceutically acceptable salt

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

“hydroxy-3-methylbutan-2-yl}-7-methoxy-4-oxo-1,4-dihydroquinoline-3-
carboxylic acid or a pharmaceutically acceptable salt thereof for inhibiting

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

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

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

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

administered with ritonavir or a pharmaceutically acceptable salt thereof.
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