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U.S. provisional application USSN 60/555, 767, filed
March 24, 2004. BACKGROUND OF THE | NVENTION 10 H V-1
(human i mmunodeficiency virus -1) infection remains a
maj or nedical  MEIRCINS OM TREATIRSHVBRNEAZON | | i on
peopl e infected worl dwi de at the end of 2002. The
nunber of cases of H'V and AI DS (acquired

2002, appr o Rs SRR 40 REFATHRAPPLRCATI0s
reported and 3.1 mllion people died from Al DS.

Currently avail able drugs for the treatnment of HV 15
i ncl Jdis anphicatins daigis dee benglt oleUS: arpyesions! apmplicatign USSN
i Nk, bi Vi€ ingle pill conbinations:
zi@ég%%?iéf%{d@%ﬁ%éfgﬁgﬂovi r(r)), didanosine or DD
(or Videx(r)), stavudine or DAT (or Zerit(r)),

| am vudi ne or 3TC (or Epivir(r zal ci tahine or DDC
(or Hivid(r)), a%é%ﬁﬁo@b@pﬁ)&@@l}’%%@%( (),
tenofovir disoproxil fumarate salt (or Viread(r)),

entricitabine (or Enmtriva(r)), Conmbivir(r) (contains
3TC andHBZT)(huthan rhmunddeficRcy vond di) isfectbmoamiains a3iqfor medical

o b BT RO\ HEEES BB PP EG o 202
( Ofh RaRhbdr RE 4ses b HRANAng haMK!(ERFie immausddiednty byndrome) has

ei ght peptidom netic protease inhibitors or approved
f onsenlragidiyndn 2082 qopreaihatelydy million new affegtiams were reported and 3.1

TRGHEN) by ST o N Gt
anpERAS ¥ nucRosife 8RB IR0 Edriptas8 (RTRIMMitfor?Sr approved single pill

(Reyataz(r)), fosanprenavir (or Lexi va), o
Katcatbringtiong cadeaiding drdplhéoriRetranit ), ididanasing pr DDA (et \bidex "),

fusion. inhibjtor _enfavjrtide (or,  T-20 or .Ruzeon .
Eg%%"@met cr{e%@ &r@ggt%ah%wiﬂ% Pty éﬁtﬁopgz"w%és%aﬁ%{fawe or DDC (or
vifral anepl i ] o) :

R Rk Rl (U5 e o o Bty B o

30V iedd®ly] cnteibiatihs @2 SentavSY! €6mbhic® (tonthias BTC and AZT), Trizivir®
s;&nl ficant reductions in death rates anong Al DS

Y

priping ahagasirhEER apd A1 hragawurrartcesida sevarse transcriptase

. of . i Li cation. of .
C BB eihie ey VASER DademAREnd (R Re8if™) and stpgirenz (or
308&s9v§'??/%ig{1ti %{1&&9%& 8 aRGhhiRRQAR hBRBLLd forfulations:

pat i ent [

ely fail conbination drug therapies.

| neagtihbei @rtindirasg® poFetopse™) oimdiravingbi Grigwan Pesitankeir éot
tissue®genetration and drug-specific |imtatjons .

wi Nervis paelimianir (erY jrageph dsARieBaviges A SRRy 4 ARzanavir

anal ogs gannot be phosphorylated igy restipg.cells) . .
(Reygtaz@), fosamprena\F/)ir (orpLexiv%B, Kaletra™(contains ﬂ)%mavlr an21 ritonavir),

and one fusion inhibitor enfuvirtide (or T-20 or Fuzeon®).

Each of these drugs can only transiently restrain viral replication if used
alone. However, when used in combination, these drugs have a profound effect on
viremia and disease progression. In fact, significant reductions in death rates among
AIDS patients have been recently documented as a consequence of the widespread

application of combination therapy. Despite these impressive results, 30 to 50% of



may account for the inconplete suppression of
sensitive viruses. Furthernore, the 5 high replication
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frequent incorporation of nutations, |leads to the
appearance of drug-resistant variants and treatnent
failures when sub-optimal drug concentrations are

prigient ultlAstdg 2R BEmbHed: lthekpieK Ukl FRSt drug potency, non-
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selective preventing attachment of the exterior
vmoaipoundwaaidapﬁhpdmfetraamgqntfcﬁrﬂﬁf infectiosl | ul ar receptor
CD4. Binding of gpl20 to CD4 is the first step in
viral entry and is distinct fromthe subsequent
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or virus-cell fusion event. By inhi bi t ng th
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\
N—/< Compound 1
Me

Compound 1 acts by selectively preventing attachment of the exterior viral
envelope protein gp120 to its cellular receptor CD4. Binding of gp120 to CD4 is the
first step in viral entry and is distinct from the subsequent interaction with a
chemokine receptor (CCR5 or CXCR4) or virus-cell fusion event. By inhibiting this

interaction, Compound 1 blocks viral entrance into cells.



One aspect of the invention is a nmethod for treating
HV infection in a human patient conprising the
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of 1-

benzoyl - 4-[ 2-[ 4- met hoxy-7-(3-ngthyl -1H1, 2, 4-tri azol -
-yl)-1Hpyrrolo [2,3- c]pyridin-3-yl]-

1, 2- di oxoet hyl | - pppeaabPRON SHPAENTNVENTION a
pharmaceutically 10 acceptable salt or solvate
thereof, wth a therapeutically effective anount of at

| east ne ot her ent used for treatnent . f AI

H v 1| nreREoR cBE TR Rl ST Ron G o Ghods for
nqgéagggﬂqie ifeMidEMRY SBDS.r anscri pt ase i nhi bitor s,

non- nucl eoside H'V reverse transcriptase inhibitors,

H VvV protease inhibitors, HV fusion inhibitors, HV

attach | lhtor | )fﬁ;gzl

i nhi bit I}e asp ?—ﬁq\‘?? %’”Ltl%\(f}R?faLéﬂt IEHOtkgiuf%g r?aotlr?gl %]f?cuon in a human

aﬁﬁtlbﬁt\éohﬂﬁﬁgaﬁﬁadrﬁimdwatlom of a fieedpeaticaliy pefettiaf arhdiet of 1-
invention is a d wherein _the agen

nhenedida- [4HPVhP®(r8r(§én§tP&1n]s[éTlr2p‘i géa@oi sin Epprmolag2.3-
thi{”ﬁuc e (ﬁl{%} LE n(ragﬁg Cri pt ayéelda 0|" gérghtllcglly

s elcegpiiatde §at1'om sbhatagtthempf matlsa therapgutidfallz leffeetwera,mount of at least

O 15 L 01y TS A e e o
p?&n fifeRlb¥ide eaoRE AR EtraRtlip@te Jﬁﬁib\‘t@fsenéﬁlﬁﬁﬁ%mde HIV

ot er aspect of the 1 nventi on is a mefhod wherein
t heva@mansmptasennh}bltnmc HEG pirateaselivhibisorey BB fusion inhibitors, HIV

| iR iabor R M, CE R TG ert r Futing o

r %ﬁﬁﬁdﬁoﬁ EHISiEdTs, Rha TEV Mtbighisk dthibifors.el ected from the
group conS|st|ng of delavirdine, 30 efavirenz, and

nevi rapi ne, or a pharmaceutically acceptable salt or

f}glt \égg e% gﬁél%gf;etcﬁ épglﬁgﬁ{en] §1[1) g ﬂ?{l}oa Q&ﬁle eag{eyéggﬂt it § nfcleoside

| rimibielverse R cARRRE HhER2. PCT/ U82005/ 006277 4 Anot her
aspect of the invention is a nethod wherein the HV

protease inhibitor is selected fromthe group
consi StAﬂ]oq é}f ?&P 5?&1@‘&15 tiBh zi’sza?l@l@%ﬁ'oa Wﬂeﬂsqﬁ ARV gleomde HIV
| opi navir, mavi f, onavir, saquinavir an

f aseerpy @mvmptasdmhﬁutpharsahctedﬁito@ﬁtﬂe;gromplsmng of Zat4vir,
or solvate thereof. 5 Anoqther aspect 0{9 t he | entio

i didaneginpantHRERRING IR udBEtayudmey, teppipviry @lsigapine,

[ nmet hod
m@;é%hlﬁﬂ{ehoﬁﬂ?@‘lﬁ%%@ﬁ%’ REp O SALYE AR, o or
T-1249, or a phar maceutically acceptable salt or

sol vat e, t her eof
tﬁer aspect of the invention is a method wherein the agent is a non-

nucleoside HIV reverse transcriptase inhibitor.

Another aspect of the invention is a method wherein the non-nucleoside HIV
reverse transcriptase inhibitor is selected from the group consisting of delavirdine,

efavirenz, and nevirapine, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a method wherein the agent is an HIV

protease inhibitor.



Anot her aspect of the invention is a nethod wherein

the agent is an HV attachnent inhibitor. 15 Another
waswseao23ef the invention is a nmethod wherein tPET/EHEBNS/006277

is a CCR5 inhibitor. Another aspect of the invention

is a method wherein the CCR5 infibitor is selected

fromthe group consisting of Sch-C, Sch-D, TAK-220,

PRO- 140, Arzaiber26padko iR i8&Ttion s mpthad whesdit ieaIWprotease

ac |.e salt.or solvate thereof.. Another aspect of =

¢ haPRRB0LF s8R e BBk EBRIR R ERIE iHETRERE FebsaERCRdinavi,

| nHopihdvar, nedmatOit0REviA SRAGH ' Qﬁp%éro | ;

met h%g wherein the CXC[-ZQE [ nh&iW%if%dg:}g?dgMA 38&%31}29313 C%\utlcauy

phAesrRtadla sadiarisolvatedbereahl e salt or sol vate thereof.
sAnot her aspect of the invention is a nethod wherein

the agent is an H'V budding or maturation inhibitor.

30 Anot Harotias pgwict off thé ifrehiMERE BEbE wher¥Rt MEdeies &1 ATV

thgybuddlng or maturation inhibitor is PA-4577 or a

ph %ﬂ%%@#m@élly acceptable salt or solvate thereof.

WD 2005/ 102392 PCT/ US2005/ 006277 5 Anot her aspect of

the invention is a nethod wherein the agent is an HV

i nt egr agemotheh adpietsf. théethsn B apshodvhéRe th8 YAV @B inhibitor

Is.a net.ho erein the H'Vintegrase 5 inhibitor is
103 4y %ﬁ‘f’ﬂlﬁgd’ﬁvgﬁ%% Rt RessIbisARy aqceptable el vy salvate thercof.

acid or 2-(2,2)- dinmethyl-5-oxo-[ 1, 3]

- di oxol an-4-ylidene)-N(4-fl uorobenzyl)-N net hoxyaceta

m de, émotesadpectaf tivoinventiont ihemeniod whatiehe 86e€ &t anofiTy

theemic ventl %'ti s a pharnmaceutical conposition
coftp Ry™3'°1"%D t herapeutical ly effective anount of

1- benzoyl - 4-[ 2-[ 4- net hoxy-7- (3-nmet hyl -1 H
1,2,4-triazol-1-yl)-1Hpyrrolo[ 2, 3-c] pyridin-3-yl]-1,2
15 _ di oxoefrgihpr gspperod thenipyendionds a predradaeisareindhe dgent is a CCRS
aCﬁqﬁPoﬁfBP' e salt or solvate thereof, with at |east one
ot her "agent used for treatnent of AIDS or HV
i nfection selected fromthe group consisting of
nucl eoside H V reverse transcriptase inhibitors,
non- nuc{\BefEeTRsPest f theviyawionss @ metodritereis ¢he CCRS inhibitor is

| i Rleiam oid ofofl Q4 ERERL oF SR BEE D, Y #H0-140, and
20 i nUKBAA7CR5S, oGl micduitioallpaceeptibl¥ shid 88§d16at0 thereof.

mat uration inhibitors, and HV integrase inhibitors,
and a pharmaceutically

Another aspect of the invention is a method wherein the agent 1s a CXCR4
mbhibitor.

25 Another aspect of the invention is a method wherein the CXCR4 inhibitor is
AMD-3100, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a method wherein the agent is an HIV
budding or maturation inhibitor.
30

Another aspect of the invention is a method wherein the budding or

maturation inhibitor is PA-457, or a pharmaceutically acceptable salt or solvate
thereof.
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the invention is the conposition wherein the
nucl eoside HV transcriptase dnhibitor is selected
fromthe group consisting of abacavir, 25 didanosine,

ent ri CiAndiie 8spebedt thel Hivestionsk avieho®whtreiohevpént is an HIV
zal citabine, and zidovudine, or a pharmaceutically

atgegestoinbibdar.t or sol vate thereof. Another aspect of
the invention is the conposition wherein the agent is
a non- nucl eoside H V reverse transcriptase inhibitor.
30 AnotAiethenagret oftthe trventionvisatmethod whedem the Hivsintegtse

wherein the non- nucl eoside HYV re e transcy.i pt.ase
| HHibiards 3116 Suareberaa me IRy HEbER Y 2 SO ARG bt oF 2-2.2)-

é?%ét < Z—%%cglffdg -H@%Qﬁﬁﬁgﬂﬁ%ﬁé—N§(45ﬁuog@3e%!%rlﬁ-@u-ﬁf%thoxyacetamide,

avirenz, evirapi ne, or° a pharmaceutically
aogapilabt wlwad themmof. sol vate t hereof. Another aspect of
the invention is the conposition wherein the agent is
an 5 HIV protease inhibitor. Another aspect of the

i nvent i Qple a%ﬂ?:%t SAAP 88ehii Gis\Whahatelifiéul ChMpsdiQéeesprising a
inhibitor 1s selected fromthe group consistin

of
ampraratically effeatiananeount of Acienaanilrd-[2-[4oprthaxy+ :(g-methyl-lﬂ-

nelfi navi I tgnhavi agui navi,r f. - LI

on L B bl ARl G e B P PO ER Y e, or

t hgaseRlcentRaal ResepBbRERlt Rfolvbe theteefwithrat leastdne other agent used
conposition wherein the agent is an H 'V fusion

i i tsatroent of AIRSow AEY nfgstien seected Eomipe SIqupsonsstingof
conpasi.ti met ho LN ke f UShOR: 4.k ol
e VR
aﬁﬁﬁgﬁr@b&sa _hﬁﬁl')i_kor@,FI-E]I\/Spﬂow’aEeeilrm.hﬁtro&QmEIVAfpsibin athilitpe HIVOf
the invention is the compositio r.eln agent is
AtacIGAGaR ost SRR SO COTCR AGR P S5 e i arne
I n . . . 2

B it SR RO plsp e HATHRLD ohE rPRBkeu ety
t hecepaamosiriieon wherein the CCR5 inhibitor is

selected fromthe group consisting of Sch-C, Sch-D,
TAK- 220, PRO 140, and UK-427,857, or a

Ph ar macgiti & akhett SEHE HRRYS Bahd cAhpsRiottdBertin@headent is a

nucleoside HIV reverse transcriptase inhibitor.

Another aspect of the invention is the composition wherein the nucleoside
HIV transcriptase inhibitor is selected from the group consisting of abacavir,
didanosine, emtricitabine, lamivudine, stavudine, tenofovir, zalcitabine, and

zidovudine, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is the composition wherein the agent is a non-

nucleoside HIV reverse transcriptase inhibitor.

Another aspect of the invention is the composition wherein the non-

nucleoside HIV reverse transcriptase inhibitor is selected from the group consisting



Anot her aspect of the invention is a nethod wherein
the agent is a CXCR4 30 inhibitor. Another aspect of
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is AMD3 100, or a pharnmaceutically acceptable salt
or solvate thereof. W 2005/ 103392 PCT/ US2005/ 006277
7 Anot her aspect of the invention is the conposition
whef @lavitdive, a@ieittnd, Snd@hevitdbMePordiptitgmaceutiBdlly &dckgtable salt or
i nhi bitor. Anot her aspect of the invention is the
coﬁﬁﬁ%?ﬂwﬁw wherein the budding or 5 maturation
inhibitor is PA-457, or a pharnmaceutically acceptable
salt or solvate thereof. Another aspect of the
inventiAnmhmnmbax@@ﬂﬁﬁﬁVﬁﬁmnimﬂemem@oﬁﬁenaQEﬂﬁnﬂmagaﬂisan
HJ& nte%{as inhibitor. 10 Anot her aspect of the

therds 11?118)rcorrp03| tion wherein the HV integrase
inhibitor is
3-[(4-fluorobenzyl) nmet hoxycar banoyl ] - 2- hydr oxyacrylic
aCi d orAfethr, Bpectdif thetihydniion axthe[composition wherein the HIV protease

gt effied o ihiehin ssige SERpRRpIL g, mdavir,
S Olbﬁﬁtlbﬁlrtﬂé?ﬁ@a@ﬁr rifoRaviEQaRhina i 25 fosgrﬁ’%ﬁmlf' 'o‘f’ b tpﬁﬁfn‘?ie' teutically

"cohcurrent," and simlar terns referring

acaeceptahle sali ohsadfatehereofind 1 with at | east one

anti-H V agent nmean that the conponents are part of a
conbi nation antiretroviral therapy or highly active

ant i'r et Afythérdspédi@f eeYin(dnfibiRTy the Somipeetish GBerelythe agent is an
practitioners in the field of AIDS 20 and HV

i B¢ fysimn inhibier-apeut i cal |y effective" means the

anmount of agent required to provide a neani ngful

patient benefit as understood by practitioners in the
field oAndth&Sspaud of te\invenkien i the compogaaen@thodtWierein the HIV
go I s of treatnent. are sup ression of viral | oad,

25
sign arhibiterdh eniyyisdds at-l 69, OF 2iphammasFwisedy pessptablssalt or
q@ggy cRuality of life, and reduction of
ated norbidity and nortality. "Patient" neans a
per son |nfected with the H 'V virus and suitable for
therapy under s practitioners in the eld. .
of Al DY efﬁlsl?ﬁcit ﬁ%&& tlo%é)s th?F%‘QPﬂséH?nW hereipd tﬁ“‘éﬁ%‘?nt 15 an
" rgpy fehmentihNipilgf ection, " "ARC " "AIDS' and rel ated
ternms are used as understood by practitioners in the
field of AIDS and H V

Another aspect of the invention is the composition - wherein the agent is a
CCRS inhibitor.

Another aspect of the invention is the composition wherein the CCRS
mhibitor is selected from the group consisting of Sch-C, Sch-D, TAK-220, PRO-140,
and UK-427,857, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a method wherein the agent is a CXCR4
inhibitor.

Another aspect of the invention is a method wherein the CXCR4 inhibitor is
AMD-3100, or a pharmaceutically acceptable salt or solvate thereof.
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salts are those in which the counter ions do not

contribute significantly to thg physiological activity

or toxicity of the conpounds and as such function as

phar macghagkCabe® @ theah@Hiion id fhe FBMposiflsh MMERE the agent is an

sal ts have physical properties that nake them

deldTY hisdding or mpigy Hor.such as solubility or

crystallinity. The salts can be nmade according to

common organi ¢ techni ques enpl oying comercially

avai | abhgotheegpedt of theUht«dtibs iafhk @Bmpositibih whereirsthe budding or

i nclude acetate, acistrate, besylate, bromde

c Hhafuradien ighibiteris PAF4iva phe Bharglagewsisalin af@ptable salt or solvate
tﬂ%%? on1de hydrochl ori de, hydroi odi de, i odi de,

| ac mal eate, nesylate, nitrate, 10 panvpate,

phosphate, succinate, sulfate, tartrate, tosylate, and

xi nof oate. The inv qllon al so includes .all solvated .

forns ofBREASDS o1 thegayentien |1Sa‘th;?°mﬁ9%}P%‘? yhere ‘1%6 4gy 1s an

dquygﬂe QNLERBHEE S|gn|f|cantly to the physiol ogica

activity"or toxicity of the conmpounds and as such

function as pharmacol ogi cal equival ents. 15 Sol vates

event | Apeie 86 Ghthe ToreoR o Bp hampaHIB W@gﬁeﬁ&%ﬁv integrase
t ViRRib@br RA- E(@Ifﬁloi"o%eﬁ%qm@étﬁo fﬁﬂlﬁﬁnﬁ yHrah cfEfilc acid or 2-(2,2)-

i ncl ude nonohydrate, "hem hydrate, and |hy rate.

Bl dlhwtllydrémvb[tltﬁddhoxoizm EotigenerdN- - (4-Bupnshenzyht Nemethoxyacetamide,
t ddi t t |
ac(f & I@\‘ic?él (r: acflc?éjigbggﬁﬁ}iﬂ E%V&‘& &e¥eﬁ¥aa3alrylcatr f/l of

ot her anti vi raI agents, as described below 25 Virus
and cell lines. The T-cell lines, MI-2 and PM1 were

obt ai nedCanbisatim,” fasadminisratiess s cencuaisnt. Retdyipiapterms referring

Rea I [ t

B SRAT o AP WA B oY acth Dhan that the
| Idtﬁ@h d&ﬁ@faﬁ@ﬁr&k&f@bdﬂbmﬁ%hlanﬂlﬁbﬁﬁvﬁemhrmpy ophigklyentiee
wth 10 % feta oVi ne_serum ut ani ne
s mﬁ%ﬂrqveﬁab@lefwéﬂmza@@ unwétoes&ﬂvym%ﬂﬁn%rﬁ mhe‘?q ?%&%AIDS

Jnia 1n 1 ;he Fred 30 Hut chi nson Cancer Research
t e Bal strain was from N H Both virus

stocks were anplified and titered in MI-2 cells (LAl)

%dzg ('\)45/; ]!%ga{?lg;u ( al/e u@%ﬁw&& Fatia uln? ]:)F ggte|r1¥ }eh%{ugcf' R ;}éowde a
meaningful patient benefit as understood by pract1t10ners in the field of AIDS and
HIV infection. In general, the goals of treatment are suppression of viral load,
restoration and preservation of immunologic function, improved quality of life, and

reduction of HIV-related morbidity and mortality.

“Patient” means a person infected with the HIV virus and suitable for therapy

as understood by practitioners in the field of AIDS and HIV infection.

“Treatment,” “therapy,” “regimen,” “HIV infection,” “ARC,” “AIDS” and
related terms are used as understood by practitioners in the field of AIDS and HIV

infection.



Chem cal s. Conmpound 1, atazanavir, didanosine,
stavudi ne, efavirenz, enfuvirtide (T-20), T-1249,
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synt hesi zed usi ng published or known reactions.
Amprenavir, indinavir, nelfrmavgr, nevirapine,
| opi navir, |amvudine, ritonavir, tenofovir,

saqui nal‘ﬁermvéi!ﬁbﬁ\lﬁdl@deﬁ %11@11%5&@&%@!&150%%% extfoasd 60

fromcomercial fornul ations of the prescribed drugs

arfébmmmumdﬂu Shaysiceytiealilyl apeﬂpédnlmal@ ermibase @oitiFly thegounter ions

Vir est ed. a enovi.r
PR e sl By B D o RERPRIEL r [ e
ofcotipalbdy. and 4k ¢@H Rl BgorV@phatSddobsech] bawinalShtg e afly instances,
emtricitabi ne fron1Nbravek Bi ochem cal s.

3-spitsthaviepbyeipa wroper st thehrydertbemdysiabe Yoy dorewyjationysych as
acsI glbé&y é@n@%ﬂ?ﬁkgzh‘h@g%is bg n(l)%(d& agcﬁorgm)gl to 801?111% ] I\Cf_r%zﬂnc

f lteuhndfuenzm Doyhkg%hhﬂé@ﬁﬁ?hﬁ:iﬂaﬂib efigemp0 BhdtaBle aaiamic salt forms
described in US patent Purities_of th

44

are§iugq apetaife ﬁ?@tf%%ﬂ@%]ﬁ@abré\mlﬁﬁ SHlostss, G R ic psouronate,
! 1a8Rfe, P4, mekylate, nitrat

Drjhglgm%usce@gt 1?@&1%%1{ ahggc&)?ggi g:ﬁ6 él #%yla%s geaysal For- ?13 5 e,
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by Dr. D. Rlchman and Dr. R. Gallo, respectively. Both cell lines were cultured in
RPMI 1640 medium supplemented with 10 % fetal bovine serum, 2 mM L-glutamine

and sub-cultured twice a week. The LAI strain of HIV-1 was obtained from the Fred

Hutchinson Cancer Research Center, and the Bal strain was from NIH. Both virus
stocks were amplified and titered in MT-2 cells (LAI) and PM-1 cells (Bal) using a

virus infectivity assay.
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and quantitated by p24 assay. Cytotoxicity assays were performed using uninfected
cells, exposed to the same drug combinations, and incubated for six days. Cell

30 viability was determined by an MTS assay. The CCs values were calculated by

using the exponential form of the median effect equation as mentioned below for

calculation of ECs.
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EC50 for Conpound 1 and each conparator conmpound was
determ ned during the course afo each study, and used
in the subsequent data anal ysis. The determ ned val ues

are Conﬂa?}ﬁﬁ&{my%m&winat%We@k&s |P6r AblethmReeh SECPvaARE, drugs
are shown in Table 1. 15 Table 1. Anti-H 'V Activity of

tH heerediipisdiial e fwed tatiorantwanltiplgat@snnin analyred. Sthedires serial
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t he I'n Two- Drug Conbi nation Studies.
HiNGeSAS Iiggo dimo, 298D (PM) Concentration Used (}i M
At azanavir 0.0007 0.15

ECs values for each drug were determined from the single drug experiments,

using the median effect equation, Fa = 1/[1+ (ED,,/drug concentration)™]. In this
equation, Fa stands for “fraction affected,” and represents the fraction of the viral
load that has been inactivated. For example, Fa of 0.75 indicates that viral replication
had been inhibited by 75%, relative to the no-drug controls. EDs is drug
concentration that is expected to reduce the amount of virus by 50%, and mis a

parameter that reflects the slope of the concentration-response curve.

To assess antiviral effects of different drug combination treatments,
combination indices (CIs) were calculated according to Chou and Rideout. The

combination index was computed as
CI=[Dli /pmj1 + [Dl2 //Dm)2

In this equation [Dm]1 and [Dm]2 are the concentrations of drugs that would
individually produce a specific level of effect, while [D]1 and [D]2 are the

concentrations of drugs in combination that would produce the same level of effect.

Theoretically, additivity is implied if the CI is equal to one, synergy if the CI
is less than one, and antagonism if the CI is greater than one. However, extensive
experience with combination studies indicates that there are inherent laboratory

variables that must be taken into account in interpreting the CIs. At best, we can
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Table 1. Anti-HIV Activity of the Compounds Used in Two- Drug Combination
Studies.

‘ Highest

Compound ECso (uM) Concentration Used

(M)
Compound 1 0.0001-0.0003 0.15
Abacavir 0.326 90
Tenofovir 0.008 6.0
Zalcitabine 0.034 15
Didanosine 0.652 300
Stavudine 0.072 90
Zidovudine 0.001 0.9
Lamivudine 0.030 12
Emtricitabine 0.025 30
Efavirenz 0.001 0.15
Nevirapine 0.107 9.0
Delavirdine 0.025 0.5

Indinavir 0.003 3.0
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1.0 .87 (0.30, 1.44) 1:2500 ‘2.5) 0.56 (0. 45,
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eRgMsRiptdse iHibadis] Nuylebsidé RE ifiaibtorsSvere combined with Compound

1 at a range of concentrations near the ECso value of each compound, so that
equivalent antiviral activities could be compared. All estimates were computed using
SAS Proc NLIN, and a two-parameter logistic. Data is presented in Table 2 as the
combination indices and the asymptotic confidence intervals for RT inhibitors at
different molar ratios (see Materials and Methods). Nucleoside RT inhibitors show
synergistic to additive-synergistic antiviral effects in combination with Compound 1.
No significant antagonism of anti-HIV activity is observed. No enhanced
cytotoxicity was encountered at the highest concentrations tested with any of the drug

combinations, as measured by MTS reduction assay.
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effect of Conpound 1 with efavirenz and delavirdine is
synergistic while the effect Mith nevapiradine is
addi tive-synergystic. No enhanced cytotoxicity was
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Abacavir o ~ o
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a Ratio of Compound 1 to comparator compound.

b A lower bound of the asymptotic confidence interval greater than 1 indicates antagonisms, an upper bound of less than 1 indicates synergism,

and a value of 1 being contained in the interval indicates additivity. The 95% confidence intervals are shown in parenthesis, and represent a

measure of variability in the data.

i

Two-Drug Combinations of Compound 1 with Non-Nucleoside Reverse

Transcriptase Inhibitors. The results presented in Table 3 show that the combined

effect of Compound 1 with efavirenz and delavirdine is synergistic while the effect

with nevapiradine is additive-synergystic. No enhanced cytotoxicity was observed at

the highest concentrations tested with any of the drug combinations.
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Two-Drug Combinations Involving Compound 1 and HIV Protease Inhibitors.

In general, protease combinations with Compound 1 are synergistic to additive-
synergistic. No cytotoxicity was observed at the highest concentrations used in any
of these combination aﬁtiviral assays. Results from this two-drug combination study

are summarized in Table 4.

Table 4. Two-Drug Combination using Compound 1 and Protease Inhibitors.
Combination Indices at % HIV Inhibition®

Molar Ratio Overall
(ECso Ratio)® so% (Confidence tnterval) 00% Result

Ritonavir ,

1:33.3 (1:1) 0.60(0.49,0.72)  0.61(0.45,0.77)  0.70 (0.41, 0.99)
1:83.3 (1:2.5) 0.54(0.45,0.63)  0.58(0.44,0.71)  0.73(0.46,1.00)  Synergistic
1:13.3 (2.5:1) 0.23(0.20,0.26)  0.20(0.17,0.24)  0.19(0.14, 0.24)

Saquinavir . ' ‘

1:33.3 (1:1) 0.31(0.28,033)  0.31(0.28,0.35)  0.32(0.26,0.38)
1:83.3 (1:2.5) 0.60(0.52,0.67)  0.67(0.56,0.79)  0.77(0.56,0.97)  Synergistic
1:13.3 (2.5:1) 0.39(0.33,045)  0.59 (0.46,0.72)  0.90(0.58,1.22)

Atazanavir

1:1(1:1) 0.53(0.46,0.60)  0.67(0.54.0.79)  0.90(0.64. 1L.17)  , qqice

1:2.5 (1:2.5) 0.23(0.16.0.30)  0.49(0.29.0.69)  1.17(0.38.1.95)  Synergistic

1:0.4 (2.5:1)

0.34 (0.26. 0.42)

0.56 (0.38, 0.74)

0.97 (0.46. 1.48)
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AMD- 3100 1:16 (1:1) 0.44 (0.29, 0.60) 0.62 (0.31,
0.92) 0.98 (0.21, 1.76)
Two-Drug Combination of Compound 1 with Entry Inhibitors. The results

presented in Table 5 indicate that the combination of Compound 1 with AMD-3100
is strongly synergistic at the 50 and 75% inhibition levels, with tendency to additivity
at 90%. Therefore, it is classified as moderate synergistic. No significant

cytotoxicity was observed at the highest concentration of the combined drugs.
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a Ratio of Compound 1 to comparator compound.
b A lower bound of the asymptotic confidence interval greater than 1 indicates antagonisms, an upper bound of
less than 1 indicates synergism, and a value of 1 being contained in the interval indicates additivity. The 95%

confidence intervals are shown in parenthesis, and represent a measure of variability in the data.

Two-Drug Combination of Compound 1 with an HIV integrase inhibitor. The
results presented in Table 6 indicate that the combination of Compound 1 with
Compound 2 is moderate synergistic. No significant cytotoxicity was observed at the

highest concentration of the combined drugs.

!
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Solid and liquid compositions are preferred. Some solid forms include powders,

tablets, capsules, and lozenges. Tablets include chewable, buffered, and extended
release. Capsules include enteric coated and extended release capsules. Powders are
for both oral use and reconstitution into solution. Powders include lyophilized and
flash-melt powders. In a solid composition, Compound 1 and any antiretroviral agent
are present in dosage unit ranges. Generally, Compound 1 will be in a unit dosage

range of 1-1000 mg/unit. Some examples of dosages are 1 mg, 10 mg, 100 mg, 250
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The invention also encompasses methods where Compound 1 is given in
combination therapy. That is, Compound 1 can be used in conjunction with, but
separately from, other agents useful in treating AIDS and HIV infection. Some of
these agents include HIV attachment inhibitors, CCRS5 inhibitors, CXCR4 inhibitors,
HIV cell fusion inhibitors, HIV integrase inhibitors, HIV nucleoside reverse
transcriptase inhibitors, HIV non-nucleoside reverse transcriptase inhibitors, HIV
protease inhibitors, budding and maturation inhibitors, immunomodulators, and anti-
infectives. In these combination methods, Compound 1 will generally be given in a
daily dose of 1-100 mg/kg body weight daily in conjunction with other agents. The
other agents generally will be given in the amounts used therapeutically. The specific
dosing regime, however, will be determined by a physician using sound medical

judgement.
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transcriptase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, HIV
protease inhibitors, HIV fusion inhibitors, HIV attachment inhibitors, CCRS5
inhibitors, CXCR4 inhibitors, HIV budding or maturation inhibitors, and HIV
integrase inhibitors.

2. The method of claim 1 wherein the agent is a nucleoside HIV reverse
transcriptase inhibitor.
3. The method of claim 2 wherein the nucleoside HIV reverse transcriptase

inhibitor is selected from the group consisting of abacavir, didanosine, emtricitabine,
lamivudine, stavudine, tenofovir, zalcitabine, and zidovudine, or a pharmaceutically

© acceptable salt or solvate thereof.

4. The method of claim 1 wherein the agent is a non-nucleoside HIV reverse
transcriptase inhibitor.
5. The method of claim 4 wherein the non-nucleoside HIV reverse transcriptase

inhibitor is selected from the group consisting of delavirdine, efavirenz, and

nevirapine, or a pharmaceutically acceptable salt or solvate thereof.

6. The method of claim 1 wherein the agent is an HIV protease inhibitor.
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-3-yl]-1, 2-di oxoethyl ] - pi perazine, or a

pharmaceutically acceptable sapt or sol vate thereof,

wth a therapeutically effective anount of at | east
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PRy B SRSyt O A ST ER<BlN Br s BiR saltor
at taeheetedrnhi bitors, CCR5 inhibitors, CXCR4
i nhi bitors, HV budding or maturation inhibitors, and
HYV i ntegrase inhibitors. 15 2. The nethod of claim1

V\,hreln ucle |de%—ll I .
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vvher ein the nucl eoside H V reverse transcriptase 20

inhibitor is selected fromt heea%roup consi sting of
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thereof 4. The net hod of claim 1 wherein the agent IS

a non-nucl eoside HV reverse 25 trans

i nhi-bi t be msthogwé #@?Hd’&hf‘é?méh"aﬁ‘%ﬁlws\ﬁﬁgly Acfent inhibitor.

non- nucl eoside HV reverse transcriptase inhibitor is

sel ected fromthe group consisting of del avirdine,

ef &l r efilg methdd ofielaim d piimesindlre zgephia rarteClR b inhdtatdry

acceptable salt or solvate thereof. 30 6. The net hod

of claim1l wherein the agent is an H 'V protease
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met hod of claim6 wherein t rot ease i nhi bitor
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phar maceut i cal |y acceptable salt or solvate thereof.

5 8. The nethod of claim1l wherein the agent is an HV

f ubi-on Thhinsihodof clpim Fiyeheseip feppasnt @|a£>ﬁ8§4me P&t t he
H'V fusion inhibitor is enfuvirtide or T- 1249, or a
pharmaceutically acceptable salt or sol vate thereof.

1014. The method of claim 13 wherein the CXCR4 inhibitor is AMD-3100, or a

pharmaceutically acceptable salt or solvate thereof.

15.  The method of claim 1 wherein the agent is an HIV budding or maturation
inhibitor.

16.  The method of claim 15 wherein the budding or maturation inhibitor is

PA-457, or a pharmaceutically acceptable salt or solvate thereof.
17.  The method of claim 1 wherein the agent is an HIV integrase inhibitor.

18.  The method of claim 17 wherein the HIV integrase inhibitor is 3-[(4-
fluorobenzyl)methoxycarbamoyl]-2-hydroxyacrylic acid or 2-(2,2)-dimethyl-5-oxo-



10. The nethod of claim 1l wherein the agent is an HV
attachnment inhibitor. 11. The nmethod of claim1l

wob@sa02391 he agent is a CCR5 inhibitor. 15 12.Pdmes2005/006277
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nmet hod of claim 11 wherein the CCR5 inhibitor is
selected fromthe group consiging of Sch-C, Sch-D
TAK- 220 PRO 140, and UK-427,857, or a

e ahbRbediy)-NImSRbMAL&atiR] 601 -
gﬁ neth o#é2$§?ﬁ1l mhergpn g%e gggnt is a CXCR4
i rﬂhatmamtlcalmciﬁp‘fabifh salhent debcbteothexsbhi m 13 wherein the
CXCR4 inhibitor is AMD-3 100, or a pharnaceutically
acceptabl e salt or solvate thereof. 15. The nethod of

cly.m M%&hﬁc@uﬁd&ﬁccﬁﬁ@d’sﬁndnsco&{pridhl‘é d)tﬂidﬂpélgldaﬂy effectlve amount
maturation 25 inhibitor, 16. The
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met hod of claim 17 wherein the H V int I nhi bi tor
i Sm@_ctl?qselected from the group consisting of nucleos?ge ﬁ?\? reverse transcriptase

GBI R g gptai i

PGﬂliﬂiﬁaﬂOHﬂD(fﬁﬁcﬁthﬂﬁtors HIV attachment inhibitors, CCRS5 inhibitors,

R RGeS ATY huddiae b baiop R BEFR AL el
S %Hﬁit@r_sE het @@iarm%@euﬁ@alﬁhﬂfc@i&ﬁ@l@tchﬁﬁk conposi tion

conprising a therapeutically effective anount 5 of
1- benzoyl -4-[ 2-[ 4- met hoxy-7-(3-nethyl -1 H 1, 2,4-triazol

;:] ) lrl) q I—I-%y%ﬂr ojt]fkf‘fa feiip &gt‘mfﬁm er agent is a nucleoside HIV reverse
phedndegRitel iglibltyr. accept abl e salt or soI vate ther eof ,

with at | east one other agent used for treatnent of
AI DS or HV infection selected fromthe group

I
o g B B A A A e PR R A R pase

| NRhibitboksseletted fiofothe gscuplddnbistindof abraSavm-lHMaﬁbme) remtrlcltab ine,
inhibitors, HV attachnent i nhibit

, CCR5 )
i RmETId#es StavissRienofih rZ@le%bmwaqg Bidaundige.ox @ pharmaceutically
Haargggaﬁgﬂggaﬁ MOWa'i@ﬁéreoi‘nd H V integrase inhibitors,
an

armaceut | y acceptable carrier. 20. The
conposi tion of claim219 wherein the agent is a
nucl eosi.de H V revers ]1§ trans ase i nhiDbi

2122- Thel Reipgaosition of glairg Pwstaﬁ’@nﬁwafegﬁé?ﬁé"

leyvgrgg{g%alﬁtdmlblﬁgpl bitor is seI ected fromthe
group consi sting of abacavir, didanosine,

entricitabine, |am vudine, st avudi ne, tenofovir,
Za}.3CI t amenc%mposglon o?gf{e#nql WSxhetein then ho%[rgl% eeolélltdle(iﬁl\/l rbverse

transcriptase inhibitor is selected from the group consisting of delavirdine, efavirenz,

and nevirapine, or a pharmaceutically acceptable salt or solvate thereof.
24.. The composition of claim 19 wherein the agent is an HIV protease inhibitor.

25.  The composition of claim 24 wherein the HIV protease inhibitor is selected

from the group consisting of amprenavir, atazanavir, indinavir, lopinavir, nelfinavir,



20 acceptable salt or solvate thereof. 22. The
conposition of claim19 wherein the agent is a
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25 23. The conposition of claim22 wherein the

non- nucl eoside H V reverse transcriptase inhibitor is
sel ected fromthe group consisting of del avirdine,

ef @phiAN ZaquifdiGr HRMOERRB VIO br ApRARiabBERUNY §edebible salt or
acceptabl e salt or solvate t hereof. 24. The

c ovpposé thersaf.of claim 19 wherein the agent is an HV
protease inhibitor. 30 25. The conposition of claim

24 wherein the H'V protease inhibitor is selected

f rogn t hehcE@bfbsRRASIT g 90iharein it @pent is apttixafusionrinhibitor.
i ndi navir, lopinavir, nelfinavir, W 2005/102392

PCT/ US2005/ 006277 29 ritonavir, saquinavir and

o7 501 S iosflonrRUBETREHLE e MV RERRL ARMoR B pyfuvinide
whatrBil 249, loe a phamiacesticaily bdépfabd sait or nbivbicttereof. 5 27.

The conposition of claim26 wherein the H 'V fusion
inhibitor is enfuvirtide or T-1249, or a
AR G R S B il T R
aninhfb\foat t achment 10 i nhibitor. 29. The conposition

of claim 19 wherein the agent is a CCR5 inhibitor. 30.
The conposition of claim29 wherein the CCR5 inhibitor

| Sygel epﬁee&rﬁzgda,mohft& clak 19" lteif A ehi RA CER Sedhikitor.
Sch-D, TAK-220, PRO 140, and UK-427,857, or a
pharmaceutically acceptable salt or sol vate thereof.

3 Th onposi ti on claim 19 wherepnl . . '

O i gt i WS g MCOLR shIfi S s from the
Whebep BorsiEine$ERGh-I0) BeRiD, AR -2 2R B-1400andUK -427,857, or a
pharmaceutical ly acceptabl e salt or solvate thereof.
33phappacegbpgbsaceesable salt prsohvaiothgesf.ei n the agent is

an HV budding or maturation inhibitor. 25 34. The
conposition of claim33 wherein the buddi ng or

med Ur at Tlcdnigushicnaf clasm 19AvKein tie agenpharClaCRytinlobitory
acceptable salt or solvate thereof. 35. The

conposition of claim19 wherein the agent is an HYV

| N§2or ag, L MNARItR of cla3 31 wherein the CXCR4 inhibitor is AMD-3100, or

a pharmaceutically acceptable salt or solvate thereof.

33.  The composition of claim 19 wherein the agent is an HIV budding or

maturation inhibitor.

34.  The composition of claim 33 wherein the budding or maturation inhibitor is

PA-457, or a pharmaceutically acceptable salt or solvate thereof.

35.  The composition of claim 19 wherein the agent is an HIV integrase inhibitor.

36.  The composition of claim 35 wherein the HIV integrase inhibitor is 3-[(4-
fluorobenzyl)methoxycarbamoyl]-2-hydroxyacrylic acid or 2-(2,2)-dimethyl-5-oxo-



36. The conposition of claim35 wherein the HV
integrase inhibitor is 3-[(4-
wo bawsnagsenzyl ) met hoxycar banoyl | - 2- hydr oxyacr yl PCT/@820d5/006277
or 2-(2,2)-dinethyl-5-oxo WO 2005/ 102392
PCT/ US2005/ 006277 30 30
[1, 3] -di oxol an-4-ylidene)-N-(4-fl uorobenzyl)-N nmet hoxy
age }32—'@1%lanoi-yﬁdmﬁ;]-ﬂ—(mﬂﬁéi{)b&ékfi)m-%%ﬁ@iﬁ@ét&nﬁﬂl ér Or
sol vate thereof.
pharmaceutically acceptable salt or solvate thereof.



