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anti viral or ot hd?IPERIBINE RERIVATIVE SHISEFUL: ASGCRE ANTACONISESdef i ci ency
Virus (HV). The invention 15 further rel ates to the use of the conpound of
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_in the treatment of Human Immunodeficiency Virus (HIV). The invention

15 further relates to the use of the compound of this invention, alone or in
combination with another agent, in the treatment of solid organ transpiant
rejection, graft v. host disease, arthritis, rheumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies or multiple
sclerosis.

20

BACKGROUND OF INVENTION
( The global health crisis caused by HIV, the causative agent of

Acquired Immunodeficiency Syndrome (AIDS), is unquestioned. While
recent advances in drug therapies have been successful in slowing the

25  progression of AIDS, there is still a need to find a safer, more efficient, less
expensive way to control the virus.

It has been reported that the CCR5 gene plays a role in resistance to

HIV infection. HIV infection begins by attachment of the virus to a target
cell membrane through interaction with the cellular receptor CD4 and a

30  secondary chemokine co-receptor molecule, and proceeds by replication
and dissemination of infected cells through the blood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
believed to be the key pathogenic strain that replicates in vivo in the early
stages of infection, the principal chemokine receptor required for the entry



of HV into the cell is CCR5. Therefore, interfering with the interaction a
bet ween the viral recep CCR5 and HV can bl ockv\m entry into the cell.

The present invention r tes to small nol ecul es h are CCR5

ant agoni SYQ208/056%38 receptors have been reported to nmediREBUSHDI006@NST er in
i nfl anmat ory di seases such as arthritis, rheumatoid arthritis, atopic
dermatitis, psoriasis, asthma and allergies. Inhibitors of such receptors
are expected to be useful in the treatnent of such diseases, and in the
treatnment of other inflammatory di seases or conditions such as 10
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treatnment remains a priorjty. WD 2004/ 056770 PCT/ US2003/ 040619 -3 Summary
O the i nvenf%%@f‘ofhﬁn%lgé%fémmﬂ\%?ﬂaﬁ% WEORA/488194 disrigses atherof conpounds

as 3ntagont siparfind de/EREs (RERNLAcoRIIAdSHAkPr epari ng such conpounds,

phar maceutic ositions con ning o nore such conpounds,
Other piperidine derivatives, which are muscarinic antagonists useful

in the treatment of cognitive disorders such as Alzheimer's disease, are
15 disclosed in US patents 5,883,096, 6,037,352, 5,889,006, 5,952,349, and
5,877,138.
A-M. Vandémme et al., Antiviral Chemistry & Chemotherapy, 9:187-

203 (1998) disclose current clinical treatments of HIV-1 infections in man
including at least triple drug combinations or so-called Highly Active

20  Antiretroviral Therapy (“HAART"). HAART involves various combinations of
nucleoside reverse transcriptase inhibitors (“NRTI"), non-nucleoside
reverse transcriptase inhibitors (“NNRTI”) and HIV protease inhibitors (“PJ”).
In compliant drug-naive patients, HAART is effective in reducing mortality
and the progression of HIV-1 to AIDS. However, these multidrug therapies

25 do not eliminate HIV-1 and long-term treatment usUaHy results in multidrug
resistance. Development of new drug therapies to provide better HIV-1

treatment remains a priority.



5 and nmethods of treatnent, prevention or anelioration of one or nore

di seases associated wt he CCR5 receptor. One aspect of the invention
relates to a conpound h ng the general structur own in Formula |I: R
revil NR6 R7 ~NR8 R~ NS O 10 For mul ‘

“phar mcetﬁ({:golzgﬁgt?cept able salt or solvate thereof; \/\he]?%*"r{:g{ooﬂofogwo, , 2,
3or 4, sis 0, 1, 2, 3or4; tis 1l 2, 3 or 4with the provisos that 15 i)
when nis O and s is 2, thent is 1, 3.9r 4, andii) when nis O andt is
2, then s is 0, 1, 3 or 4; X and Z can be the sane or different with each

bei ng i ndependently --Nor 20 R1 | .aI Kk 1 aral kyl, -S(02)al kyl,

-S(02)aryl,. -C(Oalkyl, -C(O ma 128 - al kyI het eroaryl - RS,
-S(02) cycl oal kyl ( ); v AdSsC I C(O NR
20R 21 or -5(02) Nl;r2h§F£S}% © I, erﬁ%lg F,)mRG angdﬁggélcég#%c}f%@bggﬂgég?dl fferent

each being ant@mmmm‘lhe acHs reickeptar, atethads of pfermlnhglsuomtcﬂmad)lklydis,
ar al kyl , hete oar al kl}/ ‘%ﬁ iié het er par, and R3 taken together are
=N( O al kyl ), P ticRl pRiays CBPta“@\ﬁGé?’l?yq")mBF%W%&OW en one or
bot h of angnd o 2004/ 056770
PCT/ US2003/ 0436{{@%”35%"%?925% pP%eﬁti I.et'rgﬁarra‘éfrﬂ,?'e' Eg?iﬁﬁﬁbgan (()jrl\é:))henyl et hyl |
het er oar yl - NdisR&Bes as&bcifee with thé CCRS receptor.

One aspect of the invention relates to a compound having the

general structure shown in Formula |
4

R
< S
o e

10 Formula |
or a pharmaceutically acceptabie salt or solvate thereof; wherein:
nis 0. 1,2, 3or4;
sis0,1,2,30r4;
tis 1, 2, 3 or 4 with the provisos that
15 ywhennisOandsis 2,thentis 1,3 or4;
( and
iywhennisOandtis2,thensis0, 1,3 or4;
X and Z can be the same or different with each being independently
...NorCH;.

20 R1 is H, alkyl, aralkyl, -S(Oz)alkyl, -S(Oz)aryl, -C(O)alkyl, -C(O)aryl,
-alkyl-aryl-R8, -alkyl-heteroaryl- R?, -S(0.)cycloalkyl, -S(0)-aryl-RS,
-C(O)cycloalkyl, -C(O)-aryl-R?, -C(O)NR*R?" or -S(0z)NR*R*";

Rz, R?, Rs, R® and R” can be the same or different each being
independently H or alkyl;

25 R3is H, alkyl, cycloalkyl, aralkyi, heteroaralkyl, aryl or heteroaryl;

or R? and R? taken together are =N(O-alkyl), =N(OH), =N-N(R®R2")
or =CH(alkyl) provided that when one or both of X and Z is N, R’ and R®
together are not =CH(alkyl);



C-Cheteroaryl NR1t2 oxide, Rl RL7 R10O or , wherein each R10O is the sane
or different and indep ently selected from-CH3 hal ogen, Y is N or
N(-> 0) and each of sai ryl, 5 fluorenyl, di phen’and heteroaryl is
subst i t utwo 20e4/3ptioonal | y i ndependently substituted w tRCTIUS20034040619
substituents which substituents can be the sanme or different each being -
I ndependently selected fromthe group consisting of R', R72, R13, R14 and
R15; R9 is H, alkyl, -CF3, cycloal kyl, -40H, -OCH3, -NH2, 1o _
-N(H) C(O N(H) al kyl, -NHS(02) R20 or -N(H C(Oal kyl; R' and R12 can be the
sanme or different n r Fd?ﬁ'l' up
consi sting of al ky@i@ﬁ?ﬁg?ﬁéj{ﬂahﬂhgﬁigggﬁkﬁ é'll]\ldrRi:l éﬂHyi H%Hb l%I—IGX
-Oacyl and -OCF3; R13 is selected fromthe group consi stl ng ¢ fJ H R11,

aryl, -N®, -ON, 15 -Q2F, -CHF2, -Q(QH, - 18, pyri dyI N-OX| de, )
pyrinidinyl, pyrazi % 5359) cqut&ngo | F (N %%y

=N O N | a

INH) (OB NCAL Ky )26 - ) oY) ﬂ)“q‘?\eP@(ﬁ% -N(H (O

cycl oal kyl , oRiRl, BtO) , -3(0292 -S(02)N kyI) pﬁ{oz) aI kyl, 20

- 05(02) CF3, hydroxyal kyl, -C(O)’ NR18R19 -C(O N CHZCHZ

-OC(O N(H) al kyl, COZR18 -Si (CH3) 3 and - B(OC(CH3) 2) 2; R14|s sel ected from
the group consistiygYof alkyl, haloalkyl, NH2 and R15-phenyl; R15is 1 to 3
substituents seg t edVf rom t he group consisting of H 25 al kyl, hal oal kyl,

-CF3, -CO2R 9, - koxy and hal ogen; wherein said RL5 noieties can be
the same or ¢ ffefent egpardificagniRepardesibyo %ﬁﬁé@rﬁ‘énd"iﬂ&@pér‘f@érﬁl re more
than one R15 present; 0 WD 2004/056770 PCT/ US2003/ 040619 -5-" R16 R17

can be the sasteced fiohi €Cldnbr haltigebelrigN odblpen@(}mhﬁwaﬁ:ei efcssﬂdlafylpmthe (O
group consi sting of hydrogen and al kyl g R16 and R17 LEO gether are an .~
al kyl ene - §r obioERRY viPRER @r@afFQiSFP%%[ ifsu Rtituied, op pplional;IPEeReRdem spiro

ring of 3 toBheaf AAPWRhOI 4 substituents which substituents can be the same or
different each being independently selected from the group conS|st|ng of
R11 R12 R13 R14 and R15
R%is H, alkyl, -CF3, cycloalkyl, -OH, -OCHas, -NHg,
10 -N(H)C(O)N(H)alkyl, -NHS(O2)R?® or -N{H)C(O)alkyl;
R" and R can be the same or different and are each independently
selected from the group consisting of alkyl, haloalkyl, halogen, -NR'2R"®,
-OH, -CF3, -OCHjs, -O-acyl and -OCFs3;
R* is selected from the group consisting of H, R", aryl, -NO,, -CN,
15 -CHgF, -CHF2, -C(O)H, -CH=NOR", pyridyl-N-oxide, pyrimidinyl, pyrazinyl,
N{R™)JCONR™RZ, -N(H)C(O)N(H)(haloalkyl),
-.N(H)C(O)N(H)(cycloalkylalkyl), -N(H)C(O)alkyl, -N(H)C(O)CF3,
-N(H)S(O2)N(alkyl)2, -N{H)S(Oz)alkyl, -N(S(02)CF3)z, -N(H)C(O)Oalkyl,
cycloalkyl, -SR?", -S(0)R?!, -S(0,)R?, -S(O2)N(H)(alkyl), -OS(O,)alkyl,
20 -OS(0,)CF3, hydroxyalkyl, -C(O)NR'™R'®, -C(O)N(CH2CH,-0O-CHjs)s,
-OC(O)N(H)alkyl, -COsR8, -Si(CHa3)s and -B(OC(CHa)z)z;
R" is selected from the group consisting of alkyl, haloalkyl, NH, and
R"™-phenyl;

P

R'is 1 to 3 substituents selected from the group consisting of H,
25 alkyl, haloalkyl, -CF3, -CO2R"®, -CN, alkoxy and halogen; wherein said R'®
moieties can be the same or different each being independently selected

when there are more than one R"® present;



.5 R18, R19 and R20 can each be the sane or different and are each
I ndependently sel ected fgam the group consisting of al kyl, cycl oal kyl,
aryl and heteroaryl; a R21 is selected fromthe up consisting of

al kyl, hajqgabltyess7740 hydroxyal kyl, al kyl ene, cycl oal kyl al kyl ;
“wherei n each of said alkyl, alkylene, aryl, arylalkyl, arg?’&]‘yé#‘f“?@?%?iy,

hydr oxyal kyl , heteroaryl, heteroaral kyl, cycl oal kyl al kyl and cycl oal kyl in
the definitions above can be unsubsti[g{ed or optionally independently
substituted with one or nore noieties which can be the sane or different, 15

where said noieti are, Lndependently sel ected fromth 0 consij.stin of
o hoey - on, TRk ™ CArhe fho st e erer catkyrsing rgpangenty |
-N(R 8) S(02) z < Qr@%f - = 1and

-C(O R78, An(?te e(}tegg%%y%éé%t%ecqr%en | o%yrdé%@sa ntd (%f g’lbﬂg‘sgac@&tﬁi cal 20
conposi tion fiogetheeatarantalkfletd Yravgand sithghersarbon twwhictotheywrds of

formula I. Yet apother aspect of the invention relates to a nethod of

treating HurAliRChBAIPHR & TRITHRY o8l qarPpRefo@sipri sing adninistering to a
patient ip need ofp®Bughe L call | nt of one
25 or rmrg corrpoun%s'gf é%@%ﬁggﬁ.egﬁhibzé;tﬁﬁgtgr{%é%ég?ﬁ%%fﬁéa%ﬁ%ggﬁqon rel ates
to a method didéperaicntly setddtdd frogathd grROpRIGHIstnG &fcH] alkyl, gf/dbélkyl, anglst

di sease, arthritis, rheumatoid arthritis, inflanmatory bowel disease, atopic
dermatitis, pderhaieraanylasthma, allergies or nultiple sclerosis conmprising
adm ni steri 2%5‘??0 a patient in need of such treatnment a therapeutically 30
effective a t of one or nore conpounds of formula I. Still another aspect

of this inventionR2liaseects Romethbeftoop consisting®f atkyEelbamtno- def i ci ency
Virus conprising administering to a patient in need of such treatnent the

one.or mive dyHFBYRIY. FEkylenensyglaalkyl, 1 audAralksl70 PCT/ US2003/ 040619 -6
combi nati on wi th Qfifergin & of Sl WtyR! alR}leRL A GBI SEI, dikbrly?®
hydroxyalkyl, heteroaryl, heteroaralkyl, cycloalkylatkyl and cycloalky! in the
definitions above can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different,
15 where said moieties are independently selected from the group consisting
of -OH, alkoxy, -CN, halogen, -NR"®R'®,-C(OINR'R™, -N(R"®)C(O)R",
-N(R'®)S(02)R™, -S(02)NR™®R'®, -C(O)OR'®, -OCF3, -CF3, -S(02)R™® and
-C(O)R™,
Another aspect of the invention relates to a pharmaceutical
7 20 composition for treatment of HIV comprising one or more compounds of
( formula L.
Yet another aspect of the invention relates to a method of treating
Human Immunodeficiency Virus (“HIV") comprising administering to a
patient in need of such treatment a therapeutically effective amount of one
25 or more compounds of formula I. A further aspect of the invention relates
to a method of treating solid organ transplant rejection, graft v. host
disease, arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple sclerosis comprising
administering to a’ patient in need of such treatment .a therapeutically -
30  effective amount of one or more compounds of formula |.
Still another aspect of this invention relates to a method of treating
‘Human Immuno-deficiency Virus comprising administering to a patient in
need of such treatment the one or mare compounds of formula | in



A further aspect of this invention relates to a nethod of treating solid

organ transplant rejectigm, graft v. host disease, hritis, rheumatoid s
arthritis, inflanmmtory wel di sease, atopic derma i's, psoriasis, asthma
or all ergVe32@8#36776i ng adm nistering to a patient in nepdrak2mzolusis eat nent
one or nore conmpounds of formula | in conbination with one or nore

antiviral or other agents useful in the treatnent. The CCR5 antagonists and
antiviral or other agents which are io-ganponents of the conbination can be
adm nistered in a single dosage or admnistered separately. A kit

;2 | at ed.
COTE | 2, IR e 5 Al s

DETAI LED DESCRI P e present

i nvention di dmaisemt.conpounds represent ed by structural forrrul al, 2R3 R4
R R5 t(ZX1R6R7 J ~N~s RlZ O Formula 1l 20.0

phar maceut i cal | y a%b@}ﬂedlﬂwe'%?ftt ‘”é’SPU%H eelatesta s majped of He@'ﬂ'ég sQid i ous

noieties are d}ggh Befhs n?;é&rl‘"l‘?né}é ur ég)‘?aﬁ@frﬂ%{m%é’ée fa?{l‘{?ii/'llsarl{e

adm ni stered aS race Oor "énanti oneri pure corrpounds In an

enmbodi ment ofartHritisc imflammatorpbotver digkasd, at¥picsdeehatitid Spsoriaeiotdsthma
embodi nent, Z iﬁ N.. I n another enbodinent, t is 2 and s is 1. In another
enbodi nent, Y alREDIGHGORIPTiEME FAMY @ﬁng t9q ;ai@nhmne%@asmireame%d R7

R 4 and’ Ry arlendnyTe Coebins BERIHRER RECorpinalif Wipefle S ffete GO oot
-S(02) aryl Oran{iS(rQIZOtCMtﬂaoagﬁmb-useful in the treatment.
The CCRS antagonists and antiviral or other agents which are
10 components of the combination can be administered in a singledosage or (
administered separately. A kit comprising separate dosage forms of the

actives is also contemplated.

DETAILED DESCRIPTION OF THE INVENTION

15 In one embodiment, the present invention discloses compounds

represented by structural formula |,

Formula |
20 ora pharmaceutically acceptable salt or solvate thereof; wherein the
various moieties are defined as above.
The compounds of formula | can be administered as racemic
mixtures or enantiomerically pure compounds.
In an embodiment of the compounds of formula |, X is CH.
25 In another embodiment, Z is N.
In another embodiment, tis 2 and s is 1.
in another embodiment, R?, R® and R’ are hydrogen.

In another embodiment, R* and R’ are alkyl,



in a still additional enbodinent, RLis H 0=S=0 0=5=0 0=i=0 5 Z Cl, or In
a still additional enbowent, R3 is aryl or aralkylg ln a still another
addi ti onal enbodi nment, i s benzyl or phenyl and I.is heteroaryl. N > -
RO In yew@poasitre onal preferred enbodi ment R8 is RLO ¥f/d3oddedds
wherein each R10 and Y is as defined. As used above, and throughout this
di scl osure, the follow ng terns, unless otherw se indicated, shall be
understood to have the following neanings: "Patient” includes both human
and animals. 1s "Mammual " neans hunmans and ot her mammalian aninmals. "Al kyl"
means an aliphatic | b Lght or branched and
conpri sing about Ilrr%ﬁéggﬁl?@ge%?ggﬂ% oﬁqnséWRt (raét'?]é;bﬂf Preferred al kyl
groups contai n abols ad atiditishaliémbddinemo R as eITES[@,)aligl, chain. More
preferred al kyl groups contain about 1 to about carbon atons 20 in the
chai n. Branched(®@nand of hatOoRC!ea!kibr e | ower al kyl groups such as nethyl,
ethyl or propyl, are_at: ' 1k chain. "Lower alkyl" neans
=3t 8608806 Mook B RO R

a group having abo 'n the chain which nay be

strai ght or braneled. The term"substituted al kyl" neans that the alkyl
group may be s ityted by one or nore substituents which nay be WO
2004/ 056770 PC 32003/ 04 -8 the sane or different, each substituent

bei ng i ndependent

aryl, cycl oal ky

- NH( cycl oal kyl )
5

sel ggtgd—ty om the group consisting of halo, alkyl,
yano, hydr oxy, @L%é, al kyl thio, amno, -NH(alkyl),
TI na -

al kyl) carb
Cl, or

( In a still additional embodiment, R® is aryl or aralkyl, _
\ In a still another additional embodiment, R? is benzyl or pheny! and

R8 is heteroaryl.

7N
8 =N
In yet an additional preferred embodiment R” is .

R10

—§CY 4 /_Y\

10 R'® or ,wherein each R' and Y is as defined.

As used above, and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following
meanings:

"Patient” includes both human and animals.

15 "Mammal” means humans and other mammalian animals.

"'Alkyl“ means an aliphatic hydrocarbon group which may be straight
or branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the
chain. More preferred alkyl groups contain about 1 to about 6 carbon atoms

20 in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl"
means a group having about 1 to about 6 carbon atoms in the chain which
may be straight or branched. The term "substituted alkyl" means that the
alkyl group may he substituted by one or more substituents which may be



5 ethyl, n-propyl, iso yl and t-butyl "Al kynyl" ans an aliphatic
hydr ocar bon rou contalning at |east one carbon-carbon triple bond and
whi ch may" os‘foi"g? §ht or branched and conprising about PET{US28056486125 car bon
atons in the chain. Preferred al kynyl groups have about 2 to about 12
carbon atons in the chain; and nore |o referably about 2 to about 4 carbon
atons in the chain. Branched neans “one or nore |ower alkyl groups such
as net hyI et hyl or propyl, are attached to a linear al kynyl chain. "Lower
al kynyl " meatie aametorz:lrtfereab@achasubshhmm b&trtgmdrepetttientd;haelectdﬂ ir:thrrmay be
straight or pranched. Non: ui t abl | Kynyl groups

i ncl ude et hyﬁlﬂ I WHOEYIRIT 1n923 Qﬁrﬁufy =1%'IE @4@%&8&9 ;Hafo YRtk QY m

"substituted, I al E}g‘w tituted by
one or nore s%@@&gyﬁg E@pa ‘ec% )h)arre(%#ﬁgﬁn?%e%ﬁﬁw%ach
substit uent ﬁ:(a@h@ alhyleblermdmmtmg esahmtésedf Suitrblé latkyl grougs inchgieshietig/l of

al kyl , %/ ?W cycl oal ky " " means an aronatic nonocyclic or
mul ticyclic BN '95‘?% '§9Pré’8 “%1 Rdtyhbout 6 to about 14 carbon atoms,

Opt i onal |y cubst i CalaTar tensrah SRS, HeRBar BBl colfBHRAPd® i

may be the sane oerrbm-fctaarcﬁrthpleamd an¢ waschlafdynies stralghit or bmncﬂecm:rhd ng
exarrpl es of suitable aryl groups include phenyl and napht h]y

"Het er oaryl " C%Iaﬁef%a'am&i i 280y 18 SAEPPR atﬁmﬁum th%rybame Pre @gredsqlsyraﬂq
corpri Sing aRRiiasndse BB62 fatdnd XBEn AOGIHIE thaothainbe about 10
ring atons, oné or nore of t a ons 1S an'éel enen ot her than

carbon, f®r prferatty abbubgenabouxtysearbon auhtwrh thel ahain. Branthed omganmat i on.
Preferred heteroaryl S contain about 5 to about 6 ring atons. 30 The
"heteroaryl " haa@r@eordwpr%mrqr@"euwunstﬁw 89 MetbYlb £ 08 PreRYlgaey st em
substituents Ol " hereir
The prefix a%gg%éﬁlat%?mp Egrélgg?ore L er (@H g' 'ﬁ%%’t'é‘%g?r@s%gg%ggﬁfﬁa at
‘east a nitregon aywein the chalrfwhrchtmay besqimglntveﬂ hranckegr Hepsdimitisga i WO 2
004/ 056 7 70 PCT/ U82003/04061§ - ring atom A n trogen aé% m of a
heteroaryl caremelesHPl Hitabisal X“Hrgi%‘épst B’Cﬂ ethyny propyny! utynyl

15 and 3-methylbutynyl. The term "substituted alkynyl" means that the alkynyl

C(0)0-al kyl. Non-limti ni exanpl es of suitable al kyl groups include nethyl,

group may be substituted by one or more substituents which may be the
same or different, each substituent being independently selected from the
group consisting of alkyl, aryi and cycloalkyl. -

"Aryl" means an arorhatic manocyclic or multicyclic ring system

20 comprising about 6 to about 14 carbon atoms, preferably about 6 to about
10 carbon atoms. The aryl group can be optionally substituted with one or
more "ring system substituents” which may be the same or different, and
are as defined herein. Non-limiting examples of suitable aryl groups include
pheny! and naphthyi.

25 "Heteroaryl" means an aromatic monocyclic or multicyclic ring
system comprising about 5 to about 14 ring atoms, preferably about 5 to
about 10 ring atoms, in which one or more of the ring atoms is an element
other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. Preferred heteroaryls contain about 5 to about 6 ring atoms.

30 The "heteroaryl” can be optionally substituted by one or more "ring system
substituents” which may be the same or different, and are as defined
hereir The prefix aza, oxa or thia before the heteroaryl root name means
that at ieast a nitrogzn, oxygen or sulfur atom respectively, is present as a



correspondi ng N-oxide. Non-limting exanples of suitable heteroaryls

I ncl ude pyridyl, pyrazi , furanyl, thienyl, pyrinmginyl, pyridone
(incIudina}N— subst it ut € pyri dones), isoxazolyl, i hi azol yl , oxazol yl,
thiazolyl) VYW , 5 furazanyl, pyrrolyl, pyrazolyl, PCTAB0[040619
1,2,4-th|ad|azolyl pyrazi nyl , pyridazinyl qui noxal i nyl , pht hal azi nyl,
oxi ndol yl , inidazo[l,z-a]pyridinyl, |rn|dazo[2 1- b]thlazolyl

benzof urazanyl, indolyl, azaindolyl, be32|n1dazolyl benzothlenyl,

qui nolinyl, imdazolyl, thienopyridyl, quinazolinyl, thienopyrimdyl,
pyrrol opyri dying atamdampygenlyaltomics‘mlmdztautérywan be dp&ma? aixidirad/ta the
azolyl and the like. The term heteroaryl al so

rlef2 efst '[ l)agzjg%"%f’fﬂbcfﬂr}flgé N’QF'@& N@PEIFB'QPQIGX@H'@% 8% syiighledisterqarylsey arrpl e,
aryial oy Ry ra L TR I AR Epl ErpoRe Hnldind N o o

previ ously dssigstitited. pyrideines), dsoxalihH yi batm@zmyll @Qa@ol?zp\t\mazo% pfyirézfdl igr oup.

Non-limting_exanples of suitable aral k groups i nc benzyl, phenet hyl
and naphthal @-ﬁ%ﬁﬂ% wyrrolsrih@ymﬂ@am p"a drihiadingelyl.ipyraziRylough the al kyi .

or et ous! y dBelrrho, duPErahi e e, IiB R e MBHaDN. 700, ™20

Non-1i mi ti ngirsidareiRet-bithrizel, idH R f@althyl Hdomoaﬂauhaotymbénznﬁimzbmd to the

par ent noi etg> is through the aryl. "Cycloal kyl" means a non-aromatic nono-
or nulticycl énﬂqth'@nﬁ’&lﬂué?ﬁ“ﬂ&bmﬂd@% thisnapygdy asirarclingl. car bon at ons,

AR e O A A

subSti t uied wehdbaeamdulylmpaed- trraﬂgys Séﬁicﬁma&bm%\hﬁttﬁétlﬁce Wheasrmmy be the
sane or different, and are as def I ned above. Non-limti ng exanpl es_of

sui tabl e mondelRiPAR colepdaferste Pairtiﬁi'Mﬁé‘?éUF@}%‘i BQFQ)’Q?W' negie @@éHG@/IﬂS for
| oh |, f t abl
Tl toyel i ¢ SHPEET ianRdsbaTnel i deupamod M EIRTIRES 0L S0 1 ong the

l'ike, as wel I as 'DH’BIMyﬂMrYas}ﬂQMtyﬂtrﬁébrﬁméﬁlaeﬁ afﬁylc?r@@p irf @hicktherdregl, | ndanyl ,

t et rahydr onapht hl?{$ and the |ike. "Hal ogen" neans tluorine, chlorine,
bromi ne, or PHaky amras @re\@@u%lyéiescmte@ml?r@fer&ﬂi SF IS ARMBHTHR HRAYEr 2 WD

2004/ 05670 5@’&%&8%6%97%39 examples of suitable aralkyl groups include benzyl,

2-phenethyl and naphthaienylmethyl. The bond to the parent moiety is
through the alkyl. _
"Alkylary!" means an alkyl-aryl- group in which the alkyl and aryl are
as previously described. Preferred alkylaryls comprise a lower alkyl group.
20  Non-limiting example of a suitable alkytaryl group is tolyl. The bond to the
( parent moiety is through the aryl.
‘ "Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about
10 carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
25 atoms. The cycloalkyl can be optionaily substituted with one or more "ring
system substituents” which may be the same or different, and are as
defined above. Non-limiting examples of suitable monocyclic cycloalkyls
include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-
limiting examples of suitable multicyclic cycloalkyls include 1-decalinyl,
30 norbornyl, adamantyl and the like, as well as partially saturated species
such as, for example, indaﬁyl, tetrahydronaphthyl and the like.
“Halogen” means fluorine, chlorine, bromine, or icdine. Preferred are

fluorine, chlorine and bromine.



-10- 'Ring system substituent” means a substituent attached to an aromatic
or non-aronmatic ring s m whi ch, for exanple, re ces an avail able

hydr ogen on the ring system Ring systemsubstituents may be the sane or

di ffer entYORYBM P ng i ndependent!ly sel ected fromthe gFEIYIBISEEIIRE i ng of
al kyl, aIkenyI al kynyl, aryl, heteroaryl, aral kyl, alkylaryl,

het er oar al kyl, het eroaryl al kenyl het eroaryl al kynyl al kyl het eroaryl ,

hydr oxy, hydroxyal kyl, al koxy, aryI OXW'ar al koxy, acyl , aroyl, halo, nitro,
cyano, carboxy, al koxycarbonyl, aryloxycarbonyl, aral koxycarbonyl,

al kyl sul fonyl a'ﬂtmgayﬂenysubﬂﬁuemtbmgdm Bubstitueai atydchedto am yl t hi o,

heteroarylthlo ral kyl t hi o, lO heteroarabk h|o C cloalk |, heterocyclyl
Ol Qe PETA YA Ry SR NI JO SXarRE, PIaRS P ky -

Y1Y2NC(O) Y ang, sane or -
di fferent ang%g%g{% | r%agenggﬁtgﬁ%% ( Rﬁ'dc])rgg’t e grbﬁlrg con5| sﬂaﬁg i
hydr ogen, altkglsanse w diffecsrat] eat:}kjoblngamdepeladlémly sel&tted feymtthegsounst i t uent

may al so nean a, Sing whi ch sinul taneously replaces two avail abl e

hydr ogens orfangist ""Sd?fé’é'@f'rtgg%ﬂoﬁ[k&ﬂﬂnﬁryd Jrderpasyl, axdkyle alyltyl on a ring

"5 orB) 2 ampieer oS el IR ke ST TEI A BRGSO BRSNS o oo
O and 20 Haiwwwmkwlalk@mml@xyoaramxwam sriyliridle dnitrenegared,i ¢ or

multicyclic ring systemconprising about 3 to about 10 ring atons,
preferably 56eRxY d*@xaﬁathorwb awl%gy@@rbﬁ@yl aralpxyaaraeryl oplkisuoay!, the

atons in th h o]

ni trogen, o>e<ay'£/)|lgHft;l%lﬁxM u(l)fﬁh?lnﬁﬂfyltﬂﬁa gy | ngt? rhoeﬁg&%n?gi;chelgaér 0 adj acent

25 oxygen arlthfterroasalkfflmma@m‘@amylehéwrodzytl)tlh€C HNl@I\QmIHQ,mC(EI\H)HﬂH@, (

het er ocycl yI a| n 5 to about rin atoms The prefix aza, oxa'or

thi a befor e @9@) 5/ YzHotYwYah’ea'Wanﬁ e (Qk Y‘eYa@FS(BZ'rﬁﬂdr ogen,

ﬁé%’gfgeor SubfdlzN\ra ”ﬂvﬁ&%‘?ﬁﬁiﬁ a@v ES BEGE o@d#ﬂe?@ntférﬂi‘bre““y -NH in a
ycl yl Yy exi st ect é suc or exa as an - N(Boc),

30 -N(Coz), mtﬂéﬁma:)erglymemecaed ftdme the gmupswmsnr@ @fctﬁydmgearalkgl apylconsi der ed
part of this i nventll on, The heterocyclyl can be optionally substi tut ed by
one cycloalkyl, and aralkyl. “Ring system substituent” may also mean a singi e
15 moiety which simultaneously replaces two available hydrogens on two
adjacent carbon atoms (one H on each carbon) on a ring system. Examples
of such moiety are methylene dioxy, ethylenedioxy, -C(CHga)z- and the like

which form moieties such as, for example:

/0 ‘b
O o
@ [O:O and .

20 "Heterocyclyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms,
preferably about 5 to about 10 ring atorns, in which one or more of the
atoms in the ring system is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent

25  oxygen and/or sulfur atoms present in the ring system. Preferred
heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa or
thia before the heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. Any -NH in a
heter-cyclyl ring may exist protected such as, for example, as an -N{Boc),

30 -N(CBz), -N(Tos) group and the like; such protections are also considered

part of this invention. The heterocyclyl can be optionally substituted by one



WD 2004/ 056770 PCT/ US2003/ 040619 -11 or nore "ring system substituents”

whi ch may be the sane orgai fferent, and are as defiged herein. The nitrogen
or sulfur atomof the heW®rocyclyl can be optional oxidized to the
correspondvag oi¥oexizde, S-oxide or S, S-dioxide. Non-lim tichay¥amabas of

sui tabl e nonocyclic heterocyclyl rings include s piperidyl, pyrrolidinyl,

pi per azi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenylj;lactam |actone, and the like. It
shoul d be noted that in hetero-atomcontaining ring systens of this

i nyention, ther re; | 0r n adi a t N, O
10 or S, as V\t&gl ° S‘?L[nﬁgsry}e%Yéif\%Xuﬁgtl%eglrsaév@%ﬁ@éygﬁtliéagggw (gﬂdﬁqﬁg%gérﬂt' ggganot her
het.eroat om Engas defineetasreire T hierhitrbgeﬁ bPgulfdr atom ofithk Metetbeycheeani s no - OH
attached directly to carbons marked and 5. It should al so be noted that

tautomeric f &¥neptinnally axidizest taethengareespondinght-oridet $esdideocSI3-ginkide.oH ar e
consi dered equivalent in certain diments.,of this invention

"Al kynyl al kyﬁ%q?@'gﬁg-'ga% %&;ﬁﬁf_sgﬁ%@_map%%hprpe\%ﬁogp{cltyﬁgn% WME and al kyl
are as previ eisdridyiignerdligrii, ﬂ?ﬁ@ﬁa@fﬂﬁ%a@%ﬂﬁ%@hh(‘z!hﬁ)rﬁﬁéﬂrﬁﬂ_l,rth%zbﬁ@mzl,20

al kynyl and a | ower ‘al kyl grougg Thé bond to the parent moiety is through

t he al kyl . Ndd-dioxanyhdeteabydrorsanyl, taiiahydrathimiphenyl, sdtgm, tacdops, and:| ude
props rgyl mamé/l "Het eroaral kyl" neans a heteroaryl -al kyl- group in which
the heteroa 'Ifa%d al kyl are as previously described. Preferred

heteroaral kyl's 2% GRul@be rotb® R4t iR hevdroMtBHPeotiaing fhhisySieaBpims of
sui tabl e aral kyl groups include pyridylnethyl, and qufnolin-3-ylnethyl. The

bond to the imp@ndion, hereaye ne hydrondigroumss ah legrbon atoms adjacentto a N, O
(_, 10 orS, as well as there are no N or S groups on carbon adjacent to another

heteroatom. Thus, for example, in the ring:

4 3
2
5 1 ;’
N
H

there is no -OH attached directly fo carbons marked 2 and 5.

It should also be noted that tautomeric forms such as, for example,

e
| SN
"o P
( H and N “oH

are considered equivalent in certain embodiments of this invention.

15 the moieties:

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls contain a lower
20 alkynyl and a lower alkyl group. The bond to the parént moiety is through
the alkyl. Non-limiting examples of suitable alkynylaikyl groups include
propargyimethyl.
"Heteroaralkyl" means a heteroaryl-alkyl- group in which the
heteroaryl and alkyl are as previously described. Preferred heteroaralkyls
25 contain a lower alkyl group. Non-limiting examples of suitable aralkyl |
groups include pyridyimethyl, and quinolin-3-yimethyl. The bond to the
parent moiety is through the alkyl.



a WO 2004/ 056770 PCT/ US2003/ 040619 -12- "Hydroxyal kyl" means a HO al kyl -
group in which alkyl isgas previously defined. Pre red hydroxyal kyl s
contain | ower alkyl. imting exanples of sui | e hydr oxyal kyl groups
i ncl ude hwoneodyaseriayl and 2- hydroxyethyl. 5 "Acyl" meanscB0sIdei10519,

al kyl -C(O) - or cycloalkyl-C(O-, group in which the various groups are as

previ ously
car bonyl .

descri bed. The bond to the parent noiety is through the
Preferred acyls contain a | ovir- alkyl. Non-limting exarrpl es of

sui tabl e acyl groups include fornyl, acetyl and propanoyl. 10 "Aroyl" means

an aryl-C(

O - gr oupyHrbMaIkGT m@snéhmoféﬁlwpgro%@m wiRicAVAIRUSS wsdescri bed.  The

bond to the parent m)l efy iI's throug1 gjt he “ carbonyl. Non-l1mting exanpl es of
b

suitable g

ro@p@vmuslymiﬁaéinbénatgmrrad roxyaWSqoqmtann lamteraikyinblansliraitingl ky! -

whi ch t h I 15 d | t
Seanpi s of EapmiipeokhuilS Welmdon e e SRR ardbpoxy. i

|sopropoxy

oxygen. "Aryl

previ ously

amp y. The bond to the parent m)l ety is through the ether
gd&)@&lﬁr‘ls an aryl-O group in which the aryl group is as
descr| Badyl" Neears an H-6¢0 &x alipl- @(sOMorsayckﬁikyi -@fQ)-ogroupriaups 20

i ncl ude pheno and napht ho The bond to th are et s, through the
| u p w)%{ X e%r ngl | ug

et her oxygen

group is
aralkyloxy

&YRIRUS OTOMRS TG ASAEVIRYSLY tottlli’@ ar al kyl
° pREEH ALY IsIRRGIAI B ciBtn, 'ﬁé%ﬁgﬂeﬁ@@%ﬁﬁﬁaﬁf@%‘? RS e

bond to the Norphmiting exzEreplesicd suliablegityt gngishacludeyfgﬂnyl ‘afkkyy lanki 0" neans

an al kyl -
Non- I|mt|
et hyl t hi
Ayl thi af
descri bed.

15

20

25

30

%rou i n which the alkyl. group is as previously described.
ng é‘%ﬁﬁ'ﬂ ¥s of suitable al kyl thi o groups ' include net hylthi o and

Iggngogﬁns yk@%neg¥§ ’Hﬁoﬁﬂ¥€kﬁﬂﬁ2“§§gp’ 5ﬁ6ﬁ|s as preV|od§Iy
Nenevioosly idegcebedp les bohd wtnapammmnem IG torougbsthe
carbonyl. Non-limiting examples of suitable groups include benzoyl and 1-
naphthoyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as
previously described. Non-limiting examples of suitable alkoxy groups
include methoxy, ethoxy, n-propoxy, isopropoxy and n-butoxy. The bond to
the parent moiety is through the ether oxygen.

"Aryloxy" means an aryi-O- group in which the aryl group is as
previously described. Non-limiting examples of suitable arylbxy groups
include phenoxy and naphthoxy. The bond to the parent moiety is through
the ether oxygen. {

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is
as previously described. Non-limiting examples of suitable aralkyloxy
gfbuﬁs include beniylox'y'érid 1- or 2-naphthélénerﬁethoxy.ﬁThe bohd to the
parent moiety is through the ether oxygen. |

"Alkylthio" means an aikyl-S- group in which the alkyl group is as
previously described. Non-limiting examples of suitable alkylthio groups
include methyithio and ethylthio. The bond to the pareht moiety is through
the sulfur.

"Arylthio” means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of suitable arylthio groups
include phenylthio and naphthyithio. The bond to the parent moiety is
through the sulfur.



.include phenylthio and naphthylthio. The bond to the parent noiety is

t hrough the sul fur. WO g&01/0, 6770 PCT/ US2003/ 0406 -13 "Aral kyl t hi a"
means an aral kyl -S- gr in which the aral kyl gro is as previously
descri beskO MonasdTm t i ng exanpl e of a suitabl e aral kyl t hPET/U§R@G (040639
“benzyl thio. The bond to the parent noiety is through the sulfur.

"Al koxycar bonyl " neans an al kyl -O-CO group. Non-limting 5 exanpl es of

sui t abl e al koxycarbonyl groups incl udeld®et hoxycarbonyl and ethoxycarbonyl.
The bond to the parent noiety is through the carbonyl. "Aryloxycarbonyl™”

means an aryl - O CpEhtkyhY Pred¥Nan hFgikyiIes @6@?’% Shic tHid bl Qroup is
aryl oxycar bonyl group$ include phenoxycarbonyl and naphthoxycarbonyl. The
bond to the geEprentousty degcribed:. ghitingexaapienfla suitable aratkldthigcar bonyl "

means an aral kyl-O-C(O).-, .gr -lLimting exanpl e of itable

ar al onycar &JH§P ‘%P%@)’mﬁg-bﬁﬁ%ﬁ)%ag‘% I Bﬂ%ﬂ?”ﬁﬁ%{mﬁgﬂ@“@ qs“lé:as HFent noi ety
is th h th ’ tﬂgﬂw " Al ke ;! - _ _
Lfefe;(r)gg groﬁpgag\re tcgg%d?lﬁ%ﬂh\%ﬁb%%ﬂﬁ%yi?@ﬁ— gfbo@bwdsn oweg%g algrkgrl.o The
bond to the eparmgies wbsattgblei dkaxycatbomyboraups isoludenykthdxdcsitsmyf angl " nmeans

an aryl-S5(02)- group. Thg bond to . the parent. npiety is through the

sul fonyl . Tﬁéh@’g’ﬁﬁ‘fﬁ%'@ﬁﬂsfh?gpég'mﬁ'%%ﬁgpqm%o'SWe’Sdhfmt rEg@Ws on the
desi gnat ed at om ivg h i 0 i group, 20
provi ded t hat thei\cri)é@lg ﬁéﬁgawambrﬁgs%orsﬁgp\%mngﬁ/&dﬁc&\ledrwltlﬁg i sting

Cci r cunst ancexarrpleo of enitatsidedyloaychrbbayl groeps indtdé phenoxyesbbhg amd a st abl e
conpound. Conbi ﬂ%’; I ons of substituents and/or variabl es rtgpper m ssi bl e

only if suchaph W&?FWWB&%W”@Wﬂ'tea%@*@“éﬂ?ﬁiét)’rfaéhr%&g_ AAreOMpound'
or (Staghe struchirgiolsedisamiy ﬁme%%@%&%ﬁ;ﬁ%?;q(?}gﬁg%d&'r\%ﬁ-libhitf ust to 25

surwvive Isolation to a degree 0 a reaction mvture, and
f or nul at i on exatmplanf efSuitabis astkdxyeadosyt goupgsrienzitoxycarboryapiieonal |y
substituted” negns, optional substitution with the specified groups,

radi cal s or br?ﬂﬂé?ﬁ@%.pafﬁ%t mgiety s ppughethe G#rbepi.j sol ated fornt for a

fgg})gggg ; f{) ers 25;] ri]etrlf%%@r-nﬁééﬁ&ah 2RO grBLp. PreTRRREGEIpS arde! NY
those in which the alkyl group is lower alkyl. The bond to the parent moiety
15 is through the sulfonyl.
"Arylsulfonyl" means an aryl-S{O;)- group. The bond to the parent
moiety is through the sulfonyl.
The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group,
20 provided that the designated atom’s normal valency under the existing
( circumstances is not exceeded, and that the substitution results in a stable
compound. Combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds. By “stable compound’
or “stable structure” is meant a compound that is sufficiently robust to
25 survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.
The term “optionaily substituted” means optiona! substitution with the
specified groups, radicals or moieties.
The term "isolated” or "in isolated form™ for a compound refers to the
30 physical state of said compound after being isolated from a synthetic
process or natural source or combination thereof. The term "purified" or "in
purified form" for a compound refers to the physical state of said compound
after being obtained from a purification process or processes described



process or natural source or conbination thereof. The term"purified" or "in
purified form for a co”und refers to the physi ca’state of said conpound
after being obtained fr a purification process or®rocesses descri bed WO
2004/ 056 7™M® PEVPWYI2D03/ 040619 -14 herein or well known POT/UREGS/kiokised
artisan, in sufficient purity to be characterizable by standard anal yti cal
techni ques descri bed herein or well known to the skilled artisan. It shoul d
al so be noted that any heteroatomw th insatisfied s val ences in the text,
schemes, exanples and Tables herein is assumed to have the hydrogen atorr(s)

to satisfy t hersifloswastsknoMief the skitéd ansknginosurfitientpamyrowed is ternmed
"protected”, this neans that the group is in nodified formto precl ude

undesired si @baracterizabia dyatandrrdganaldsabiechniavastiasoribed denpioumovels )
bjected to table protectin ro Il be recognized b
Choseowith  RaRpIRE skfia ot P vl 1 s by Fer o hdard

those with & art as well as by reference to standard

t ext books such ag, sﬁd?ﬂd%w%ﬂotéﬁthﬁ( a@]ﬁ@&ﬁo&orﬁ'wlthﬂl@éﬁféﬁéﬂe G oups in
organic Synthesis (1991), Wley, New York. Wien any variable aryl,

het er ocyche, vad@ncesm)hat@ﬁ,rss:hmms terxample_$aodéfahlemhenenalwamegtment or
in Fornula |

definit d dent of it
definition a{‘aé%i'?’?ﬁ I ﬁ)l(g,elrg%(gﬂﬂﬁiﬁg t'osi)éH'lf;e H%‘?‘%’elsnl nt ﬁge?e(ra% gorr;:)o:i tion"

is intended to en t SRESF ients in
t he specified amﬂ’gﬁgﬁﬁggﬁd‘&fﬂg‘gﬁa%g@?o lﬂLiﬁ‘d\l\lﬁﬁ% res%?%sttég%@gtly or

i ndirectly, freanscibabtheagiaup iefin mmilfﬁecéfmfpem mneehucierlglrcm:hlredt&:den t he

speci fied amounts ugs, and, s of t he c of, the invention
are also coRtHHan §taéglq Qg‘éﬁeﬁ edl‘?fge ‘f"g %FBH}H%‘" lﬁ?lt‘?fLECU @her ei n,
denotes g, Cesmqivrd Suabld ﬁr&e&g\%r@ﬁ%%ﬁﬁé r%bgrhzeél‘@: Rh@skrivphst ration to a .

subj ect, undergoes chem cal co sion by netabolic of chem cal processés
to 25 yield ardjo&noalﬂlhlrbthel:am aalveell as)byaefgaﬂzmceatmdsﬁtandstd iextoaksesushf . A

di d d d.V. Stell d
as Novel - poPpyBr $xeieT. P §HRRe ot Bt RlP e il pcgbrie St ana

Bi or ever si bl ﬁ@[)l‘\f\ﬁ[‘e&} NevwPvHek Design, (1987) Edward B. Roche, ed.,
Areri can Phar maceutical Associ ation and Perganon Przess bot h of which
When any variable (e.g., aryt, heterocycle, R®, etc.) occurs more than

15 one time in any constituent or in Formula i, its definition on each occurrence
is independent of its definition at every other occurrence.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as
well as any product which results, directly or indirectly, from combination of

20 the specified ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also ‘
contemplated herein. The term "prodrug”, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to

25 vyield a compound of Formula | or a salt and/or solvate thereof. A discussion
of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel
Delivery Systems (1987} 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press, both of which

30  are incorporated herein by reference thereto. | |

"Solvate” means a physical association of a compound of this
invention with one or more solvent molecules. This physical association

involves varying degrees of ionic and covalent bonding, including hydrogen



30 are incorporated herein by reference thereto. "Solvate" nmeans a physi cal
associ ation of a conpoung. of this 1invention with one or nore sol vent

nol ecul es. This physi calig@ssoci ati on invol ves varyj degrees of ionic and
coval ent ggpg&ﬂgﬂjggcluding hydr ogen WD 2004/ 056770 / US2003/ 040619 15
bonding. I'n"Certal'n instances the solvate will be capabl EIUS28BIA619n, for
exanpl e when one or nore solvent nol ecules are incorporated in the crystal

| attice of the crystalline solid. "Solvate" enconpasses both sol ution- phase
and. i sol atabl e solvates. Non-limting exanpl es of suitable solvates 5

i ncl ude et hanol ates, nethanol ates, and the |like. "Hydrate" is a solvate
wherei n the bendiag: Imeereipiiestraces the seivalecvilike gapabieof dsolatipari@peut i cal | y

composi ¢ on SrarRis BrEBHHe orneRt SBlveREr Pl ote HonkPRre i fieecon(s) and
thus produci ggstdieatties iof ek b@stémﬁ@@?naﬁi"smm@* ér%&hpaeseé BBtHédigfion-or

preventative effect. The conpounds o ormula | can tormsalts which are
al so wi t hi n phase gogpeolgtablepelviatase iNanelimitigf examplestd saitablepsalivatest For mul a

| herein is . upderstood to include referengce to salts . thereof nl ess

ot herwi sé | nmcﬂ.ﬁfe:eﬁf}\an?@e\?,épﬁihagglqt?g,)ar}dqﬁ'? PLE gl)’gEﬁtﬁere? ﬁ?lvt?g%ot es acidic
sal ts for medyetdin 1Re sBRESRAdlcand/i9H,0r gani ¢ acids, as well as basic salts

formed with inorganic and/or organic bases. In addition, when a conpound of

Formul a | cont ai n¥Efféctivie ambusti”orithiesageutinalip effectibebmmint!’ isvineadt too a
pyridi ne or i,m dazole, and ?n acidiﬁ noi ety, S| chtfgs{ but n@t. Iir{'ited to a
carboxyl i ¢ adFSETRRRR ABQUIN ST COMRANA g eQmpogition st the PreseaiHavetion nel uded
within the t i til Siiti h . i j&Rledy accept abl e
(1.€., non-t%ﬁ?&cn,\ég Jéﬁ%ft@ggﬁgwgcﬁ?gglpg)gagglﬁpgﬁgide prgf erred, although
ot her salt s Hecapesie, asedlidrativéglinkibivdry aripregeniativadsfeat. t he Fornula | nmay be

f d, f b [ d of | | i th t of
aci 4 of base. su ke SOPATHS A RAMIRDEAD o saltmeditinais SlroasfIAdRen whi ch
the salt pregidyd 8t @ ind@nfbn. F?e??eﬁt%‘ﬁpé'%oﬁﬁﬁdﬁ@ %ﬂ*érﬁ’ﬂﬂg |Merein is

| yophi li zation.” Exenplary acid addition salts include acetates, ascorbates,
benzoat es, benders fooinglude, refierenté 4o ealts theraok sinldnst gtharwise indicatades,

canphor ates, THE @rrr]x? r's%”(fs ’n gé %?‘ﬁplwé?‘ Eg}e?r?,’dé}}/o%g %rr];&d% Is(ajﬁss formed with

15 inorganic and/or organic acids, as well as basic salts formed with inorganic
and/or organic bases. in addition, when a compound of Formula | contains
both a basic moiety, such as, but not limited to a pyridine or imidazole, and
an acidic moiety, such as, but not limited to a carboxylic acid, zwitterions
("inner saits") may be formed and are included within the term "salt(s)" as

20 used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the Formula | may be formed, for example, by reacting a
compound of Formula | with an amount of acid or base, such as an
equivalent amount, in a medium such as one in which the salt precipitates

25 orin an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates,
benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,
camphorates, camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates, methanesulfonates,

30 naphthalenesulfonates, nitrates, oxalates, phosphates, propionates,
salicylates, succinates, sulfates, tartarates, thiocyanates, toluenesuifonates
(also known as tosylates,) and the like. Additionally, acids which are
generally considered suitable for the formation of pharmaceutically useful



hydr obr om des, hydroi odi des, | actates, nul eates, nethanesul fonates, 30

napht hal enesul f onat es, r"rat es, oxal ates, phosphat pr opi onat es,
salicylates, succinates,8ulfates, tartarates, thio nat es,

t ol uenesuWORHH8677¢ al so known as tosylates,) and the |i kernAdeisichenal |y,
acids which are generally considered suitable for the formation of

phar maceuti cal | y usef ul WO 2004/ 056770 PCT/ US2003/ 030619 -16- salts from
basi ¢ pharmaceuti cal conpounds are di scldssed, for exanple, by P. Stahl et
al, Camlle G (eds.) Handbook of Pharnaceutical Salts. Properties,

Sel ection angdakfronf BAGR (ph%%b@@utlc\.@ﬂ 'c%mf\ﬁgﬁds%re %‘?édcggs% fArexalfplensy of

Phar maceuti cal Sci ences I hternational”J. of
Phar maceut i c®. Stalgleyt aISCaUﬂJieZGY(edthasdhom obPhaiThacetRicad Salls. of Medi ci nal

orug ijﬁn-ym(i%r?g%wﬁ\gagﬁg??ﬂgﬁ%w R2088) €l Wign ¥ S, 8RSt cl osur es
are i ncorpor?ggm47%??ﬁérm§ g&%&gqqu?)as@ggpﬁgrp' @ |d: salts include

anmoni um sal I 0 sucC | um and

pot assi um saltitenadioeal Unef iéla»am’mmmah ($936)533 sotc21&s Andbrsarrreaald Thegnesi um
salts, salts with or n| c baseq@for organi c am nes). such, as
di cycl ohexyl ﬁ'r'?‘?fé"@ 0 Sg’(cma"&ﬂ §t'3/eﬂ1%96 aqctaeewq Rress New s ang as

o ter i zeu MRl B0k 165 £ M RARne MdhiRLR, B e Ba B O
and butyl chiwetisitek, THuserdisdosaed aredmd:&pa)ratedi hatdiyilbysefdranes ther@o

di met hyl, diethyl,_ and dibutyl sulfates) | ong chain halides (e,g. decyl,
lauryl, and st ear JAXCEHNBR RRSIC salts Rchde %’iﬁ‘ﬂ‘qufémd%ﬁﬁ}% alkgfianeial Sal$ i des (e.g.

benzy| angl PRGRETEMoRLAMIEN. oA HoBLRET? sofl iRliie astinsall sapnd base

salts are’in Har raceutr Cal b ccepta in the

scope of the suoweetaaﬂmUmmMagnesiLmn saltls, hexite viittl byamicbases (fder ed
equi valent to the free fornms of the correspond ng corrpounds for pur oses of

the invent i ofXaTPHHATEABICAMIREEMEWEh AS digygichexyiaminesviabuty! amines,
t her eof ma)éaffé‘ \@I’hl Adiro u&s %@éﬂ QE%rr@ﬁ:rrTeorly'Eu(é Qﬁd?Hé‘ﬂFat 33 e rﬁf?oﬁéﬁg de or

I mno 25 et her such oner| conte her el S part
of the preseohtdimngyroows may be quarternized with agents such as lower alkyl
15 halides (e.g. methyl, ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain
halides (e.g. decyl, lauryl, and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides), and others.
All such acid salts and base salts are intended to be
20  pharmaceutically acceptable salts within the scope of the invention and all
acid and base salts are considered equivalent to the free forms of the \
corresponding compounds for purposes of the invention.
Compounds of Formula |, and salts, solvates and prodrugs thereof,
may exist in their tautomeric form (for example, as an amide or imino
25 ether). All such tautomeric forms are contemplated herein as part of the
present invention.
All sterecisomers (for exampte, geometric isomers, optical isomers
and the like) of the present compounds (including those of the salts,
solvates and prodrugs of the compounds as well as the salts and solvates
30 of the prodrugs), such as those which may exist due to asymmetric carbons
on various substituents, including enantiomeric forms (which may exist
even in the absence of asymmetric carbons), rotameric forms,

atropisomers, and diastereomeric forms, are contemplated within the scope



All stereoisoners (for exanple, geonetric isoners, optical isoners and the
| i ke) of the present co unds (i ncluding those of e salts, solvates and
prodrugs of the conpounsoas well as the salts and vates 30 of the

prodr ugs) Os%m 1$-ot hose which may exi st due to asymetr perg35daahss1N
-vari ous s‘tybs |{)?J€?i7tos, i ncl udi ng enantionmeric forns (which may exist even in

t he absence of asymetric carbons), rota nericforns, atropisoners, and
di astereoneric forms, are contenplated_y4thin the scope WO 26114/ 056770
PCTI US20031040619 -17- of this invention, as are positional isonmers (such

,f - 4-pyri dyl d 3=pyridyl). Individual i f th
Comounds of ¥ RS AL S REPoYHEReL Fire (Y 6Bt Reraiey BVERTLr ot hor
| somers, or @ﬁd@-%gr{igglgj adiddalstérsahtors ¥F thé e8MpoRRdlof thé nvlrtiopt her, or

ot her selected, 5 ol soners. The chiral centers of the present invention
can have t he rgay,dor Bxample,der sithstenitallydesd ookhiey isomersUPAGahyo7e

Recommendat i ons.. The, use of the terng "salt", "solvate" "prodrug, and the
ke st nt e dofor Sxamimle, ancsTiaes Aevati 4! SBervaranshasiselihug of
enant i onegs, s(térbéfﬁ?h F‘?hécp'ir@f]@éfﬁbﬁs oﬁﬁlétp)r@%éﬁt indeitidh LA haVERRB'S,
racemat es or ro prodrugs of the inventive conpounds. The term "nucl eosi de
and nucl eot i @& R evsfiqaatioarsddfipeddy thehURAONE74 RéddRiiensptioasulee herein
means nucl eosi des and nuc| eq?t,i'gefv and, anal ggues thereof that inhibit the

|

activity of 1s9-Of thelemme saltinseMale aPEcdiuge angihe tikevis IRIENdg0d0y zes t he

conversi on of, i ' Vaz | i V-1 DNA. Typi cal
sui tabl e’ NRTF&"’P&@%B@@?W&&%‘ [ %év%@g@aq]r?gﬁ%ﬁghgéﬁr 'e RETROVIR trade
name from G ast@rcd@Eontaserdtamers, Rasieanars, positoghldsoMNers,2a¢eMates danosi ne

(dd}) avail abl e under, the VIDEX trade nane from Bristol-Mers Squibb Co.,
Prilncet on? NPTeRngs.of the dvenbye SoMRAYdsvai | abl e 20 under the HIVID trade

i T e
Princeton, N['NEbA3) dsardedtbrein (éa6s rnichidsiddseanddacieotides BREVI R trade nane
i ol osed | n SHBBELBO0BS aHtdnak/AR PASNS At of HIV-1 reverse ranscipiase, the
enzyme which catalyzes the conversion of viral genomic HIV-1 RNA into
15 proviral HIV-1 DNA. ‘
Typical suitable NRTIs include zidovudine (AZT) available under the
RETROVIR trade name from Glaxo-Welicome Inc., Research Triangle, NC
27709; didanosine (ddl) available under the VIDEX trade name from
Bristol-Myers Squibb Co., Princeton, NJ 08543; zaicitabine {(ddC) available
20  under the HIVID trade name from Roche Pharmaceuticals, Nutley, NJ
(, 07110; stavudine (d4T) available under the ZERIT trademark from Bristol-
Myers Squibb Co., Princeton, NJ 08543; lamivudine (3TC) available under
the EPIVIR trade name from Glaxo-Wellcome Research Triangle, NC
27709; abacavir (1592U89) disclosed in W096/30025 and available under
25 the ZIAGEN trademark from Glaxo-Wellcome Research Triangle, NC
27709; adefovir dipivoxil [bis(POM)-PMEA] available under the PREVON
trade name from Gilead Sciences, Foster City, CA 94404; lobucavir (BMS-
180194), a nucleoside reverse franscriptase inhibitor disclosed in EP-
0358154 and EP-0736533 and under development by Bristol-Myers
30 Squibb, Princeton, NJ 08543; BCH-10652, a reverse transcriptase inhibitor
(in the form of a racemic mixture of BCH-10618 and BCH-10619) under
development by Biochem Pharma, Laval, Quebec H7V, 4A7, Canada;
emitricitabine [(-)-FTC] licensed from Emory University under Emory Univ.



25 the ZI AGEN trademark from 3 axo- Wl | conme Research Triangle, NC 27709;
adef ovir dipivoxil [bi S(Q]\/b - PMEA] avai | abl e under PREVON trade nane
fromG |ead Sciences, FoSer Cty, CA 94404; | obuca (BMs- 180194), a
nucl eosi deV@ W56’ anscri pt ase i nhi bitor disclosed in BT 3b@kads1and
EP- 0736533 and under devel opment by Bristol-MWers 30 Squi bb, Princeton, NJ
08543; BCH 10652, a reverse transcriptase inhibitor (in the formof a
racem ¢ mixture of BCH 10618 and BCH- 1:0689) under devel opnent by Bi ochem
Pharma, Laval, Quebec H7V, 4A7, Canada; emtricitabine [(-)-FTC I|icensed

from Enory Unl.gePsitént Nods:81£@830%andhiinderievMdAeAt By G rigagRCT/ US2003/ 040619
U. S. Patent No. 5,814,639 and under devel opnent I an -

) b r gle
Phar maceut i cﬁf@,rrrmeuaﬁalsn\@ummcb%ﬁaﬂm-b@a-k-&@b(aj@m caledbete-L-0MC  and
naned beta-L-2', 3' -di.cleoxy-5-f.l pyoro-cytidene), licensed Yale Universit
to Vion Phar ﬁ&é’e’&ﬁm‘é‘ib&*&% glé@'g C&X- %%%cir 3 C@Rﬁﬁ?sﬁﬁ%n%e%ﬁy ﬁée nucl eosi de,y
(-)-beta-D 21Lﬁ1iv&%ttyh@%MPhaﬁn§b%aﬁlmé{N $vemedTignsRH; BAPEY % and '
| i censed by Enory University and the University of Georgia to Triangle
Phar maceusi canlus;inemudhmaidmccé/)zbe?ta?'ﬁ)-zaaddilaodemirine diexalapg dsclosed in EP

bur i ne- based UPB0A/ S IeRoiseh FAS oA HbrraT endass Loty BRESRA TR 1 o
under dovel onTRoidPhbiacEiRers MFRalitG WY, ChRSBABABLAB.(FAAN 191426, The

term "non-nucl eosi de reverse transcriptase inhibitors as used
her ei n neans (B@rdidecke&silutas-b-DathreoHpebidfutadrmsybaidening, ah ackd stable ever se

transcriptase. 15 Typical suitable NNRT)s.i.nclude nevirapin Bl - 587)
avai | abl e umsEnerhEsed WW@@@P%ET@W%Q‘&W@%@YPF%@V %ﬁgﬁhr@ t he
manuf act uper I F@.ﬁ@é@t, i : i A adi ne

( BHAP, U—u18015 eg@%?\??l;b@ e un er%k@éﬁé%?#P C%Ntergt:;t1 e %grgrgogf%?h\p%har maci 4 &
Upj ohn Co., Bi94@8ewater NJ 08807; efavirenz (DVMP-266) a 20 benzoxazi n-2-one

di scl osed in W94/03440 and avail ahl e under .the .SUSTI VA trade nane from
Dupont Phar maceut i 0! 168 NORYRIGRLIGR reYsEse {ansaripiass. npliions 2721, 4

fBE[ ggg%?;pe&mﬂgggg@ b%‘é%%%jg@ﬁnonﬁ%ﬁ% @Bﬂf‘rﬂ]ciewdé’é‘ HATaRRiBItINE BNiRNSE
HIV-1 reverse transcriptase.

15 Typical suitable NNRTIs include nevirapine (BI-RG-587) available
under the VIRAMUNE trade name from Boehringer Ingelheim, the
manufacturer for Roxane Laboratories, Columbus, OH 43216; delaviradine
(BHAP, U-90152) avaiiabie under the RESCRIPTOR trade name from
Pharmacia & Upjohn Co., Bridgewater NJ 08807, efavirenz (DMP-266) a

20 benzoxazin-2-one disclosed in W094/03440 and available under the
SUSTIVA trade name from Dupont Pharmaceutical Co., Wilmington, DE
19880-0723; PNU-142721, a furopyridine-thio-pyrimide under development
by Pharmacia and Upjohn, Bridgewater NJ 08807; AG-1549 (formerly

" Shionogi # S-1153}; 5-{3,5-dichiorophenyl)- thio-4-isopropyl-1-(4-

25 pyridyl)methyl-IH-imidazol-2-yimethyl carbonate disclosed in WO 96 /10019
and under clinical development by Agouron Pharmaceuticals, Inc., LaJolla
CA 92037-1020;, MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-6-
(phenyimethyl)}-(2,4(1H,3H)-pyrimidinedione) discovered by Mitsubishi
Chemical Co. and under development by Triangle Pharmaceuticals,

30 Durham, NC 27707; and (+)-calanolide A (NSC-675451) and B, coumarin
derivatives cisclosed in NIH U.S. Patent No. 5,489,697, licensed to Med
Chem. Research, which is co-developing (+) calanolide A with Vita-Invest

as an orally administrable product.



Shionogi # 5 1153); 5-(3,5-dichlorophenyl)- thio-4-isopropyl-1-(4 25
pyridyl)nmethyl-1Himdazgm- 2-yl net hyl carbonate di sclosed in WO 96110019

and under clinical devel nt by Agouron Pharnmaceutq@als, Inc., LaJolla CA
92037- 1028y 0 hi3104620 ( 1- (et hoxy- net hyl ) - 5- ( 1- net hyl et hyl)

{phenyl met hyl ) - (2, 4(1 1, 31)- pyri i di nedi one) di scover ed B?’TT RN

Chem cal Co. and under devel opnent by Tri angl e Pharmaceuticals, 30 Durham
NC 27707; and (+)-cal anolide A (NSC 6754p1) and B, coumarin derivatives
disclosed in NTH U. S. Patent No. 5,489,697, licensed to Med Chem Research,

aar ni strabl o prodie e brGRRS8 BBk B ae S B baads ROISHRS Y., 1,
"protease i nkjffid HﬂV-1(ﬁﬂtéése%$an%ﬁ§m’@fé§{Uire@!ﬁ@ﬁ%é Fotebl@Eeledfadehsf HI V- 1

protease, an enzyne required for the proteol ytic cleavage of viral
pol yprot ei n irabpelyprateindrgeursers ég.g GatabbdGEAGdoAGBDYpelypritairs), inkt o t he

I ndi vi dual f ' I ' f d jn inf ' lY-1., HV 5
i bi tors i 0% DERuANHORGTHL sve g = oPepth Toneiiees N el PelteRrgh
mol ecul arsWeiir@hbitdr%@%lué@'cbﬁ%ﬁug@@\%ﬁ%é%Eiiébnﬁﬁw‘é‘tib%‘?ru%ﬂ%?ﬁ[gw , €.g.

CRI XI VAN( avai | abl e from Merc nonpepti de protease I'nhibitors

e.g., VI RACERDI¢avar weighd (7600ndabons)and siygiantial peptidebtharacterj gl ude

saqui navir ( - 9) . i ] able i C lo, hard gel .capsul es under the

A RAGE ¢ r abRIRVERTAN BER R Herck) a5 i) BS nonaeptf o eRpeNIaB et nge nane
from Roche r pgRuE i I 0-1199; ritonavir (ABT-538)

avai |l abl e u%’r thee%g?l?/{aﬁl?l’a#%@ e%r%ﬁ@%&#%bott Laboratori es, Abbott

Park, IL 60064; ilygioshsuitalflyRis¥eiude sadjaibbeir (Rded1-8B80CRVadaMeNirt r ade nane

f 15 Merck & Co,, | . t  PQj PA 19486- 0004; | ' AG 1343
a\r/g' | abl &0 trJ(r:\EI’@Fd Qﬁ’eéaﬂ%#%rt_ﬁﬁgh%ﬁésér%W%@@m%ﬁpﬁ%r?&@éé{i ((:al s, | )nc. ,
LaJol | a CA 9%9@50!%9%%9?@ FWGVA%@?}Y%«% naH@#SB-PRB@-.eAGENERASE’ a

pr | t y er

non- pept i de tease In | tor under devel oprment t ex Pharnaceuti cal s,
I'nc., Canbri &parmibeditids-Matdy, Md0AVH)-l 489 e ritthdvio(ABT H38) \Whllatvee,

CoersShars) Cadhy el OHUIE il SoBR Vi A5STE  pSrbReE MBubBbRe L
60064; indinavir (MK-639) available under the CRIXIVAN trade name from
15 . Merck & Co., Inc., West Point, PA 19486-0004; nelfnavir (AG-1343)
available under the VIRACEPT trade name from Agouron Pharmaceuticals,
tnc., Ladolla CA 92037-1020; amprenavir (141W94), trade name
AGENERASE, a non-peptide protease inhibitor under development by
Vertex Pharmaceuticals, Inc., Cambridge, MA 02139-4211 and available
20 from Glaxo-Wellcome, Research Triangle, NC under an expanded access
(, program; lasinavir (BMS-234475) available from Bristol-Myers Squibb,
Princeton, NJ 08543 (originally discovered by Novartis, Basel, Switzerland
(CGP-61755); DMP-450, a cyclic urea discovered by Dupont and under
development by Triangle Pharmaceuticals; BMS-2322623, an azapeptide
25 under development by Bristol-Myers Squibb, Princeton, NJ 08543, as a
2nd-generation HIV-1 Pl; ABT-378 under development by Abbott , Abbott
_ Park, IL 60064; and AG-1549 an orally active imidazole carbamate
discovered by Shionogi (Shionogi #5-1153) and under development by
Agouron Pharmaceuticals, inc., LaJolla CA 92037-1020.
30 Other antiviral agents include hydroxyurea, ribavirin, IL-2, IL.-12,

pentafuside and Yissum Project No. 11607. Hydroxyurea (Droxia), a
ribonucleoside triphosphate reductase inhibitor, the enzyme involved in the

activation of T-cells, was discovered at the NC! and is under development



Princeton, NJ 08543 (originally discovered by Novartis, Basel, Swtzerl and
(CGEP-61755); DWMP-450, clic urea discovered by ont and under

devel opnment by Triangl e armaceutical s; BMS-2322629, an azapepti de 25 under
devel opnmemo 2tms/086779t ol - Myer s Squi bb, Princeton, NJ 0854PCTaAiS2003/040619

2nd- generation H V-1 PI; ABT-378 under devel opnment by Abbott, Abbott Park,
I L 60064; and AG 1549 an orally active imdazole carbamate discovered by
Shi onogi (' Shionogi #S-1 153) and under-Xevel opnent by Agouron

Phar maceuticals, Inc., LaJolla CA 92037-1020. 30 QG her antiviral agents

i ncl ude hydr Qywrsﬁaymyer@a@qmb@ in bré’ehnidal HidieP X Wad Ysbdn HhvE $sum Proj ect
No. 11607. Hydroxyurea (Droxia a i bonucl eosi de tri phosphate reductase

i nhi bi tor, thm&rg@}l@@ﬁaﬁﬁ/@ﬂ\tb@l achwtshef didenosineiand lds Feerishuliedaithdi scover ed
at the NCI and | r. deyel.o nt .S WO 2004 031040619 - 20-
by Bristol - I\/E/té’P’E dIEE? 'S SEJPE%E iR AIRPMOLQ, %é?gfig%fcg%%%ﬁ fo have a
synergi stic t a b died with
St avudine. 10 Zg?%g %“&Pﬁ'&%@‘% D R S0P A B 620,
and Chiran U46843Pb,t@r4t82@és47%85,&ﬁm 4gm'é,nd4l§@r59@bleﬁ_lrm4ﬁé7 4748234,

4752585, and_49 |l e un er the PROLEUKIN | -euki n)
trade name fPé@@éKM?%g?ﬂe“%ﬂiéﬁ?% nqlr@e e Gwengeopa7k H!se"g" 'I'%/'oéﬁl lized
powder for I i nand

Ve on i t PA603-2807 eCs BENFREL G oP I\ irthOBR o SERRI i tRne .
pref erred; auﬁ@seemnsaihﬂum drig dlllhtﬁorow:thh%a?tay,, amsesofrmbet |1dowb8:>fuet2t)ed. | L-12
is discl osed LN 25171 and i s avail able from Roche Phar maceuti cal s,

Nut | ey, NJ 0'7‘1&@019 Ya Bt 'SaRieieEad: Bodeserplgrineitd > milien N¢/Haynac is7gwee a dose
f about ni.
preferrell pRERS ML A IORAHWOIHZS T £ ARYTE RSN orT Rdche .

di scl osed i nPhafinafeatteals, Mutley4 8K, 933 10: Cigsaed Andricam Hhkfe Rivdoetsi ty to

Trimeris whi ch IS de g pentafuside in _collabgration with Duke
Uni versity; &PMSEW ﬁrﬂﬂ@q{-ﬁt Rep migpgranatka/dgxtoabept t get

menbr anes. F‘rpe éﬁgﬁ%ﬁ{y 1096 BRorefian) PGl ATPpA78c9501WaB%ming N usi on

or injection ef avi “positive patients
refractory tacid s‘.yhtnuétrc maptidien disctosddhiardgy Patest 0fo.5,864, 933 licensed

15 from Duke University to Trimeris which is developing pentafuside in
collaboration with Duke University; pentafuside acts by inhibiting fusion of
HiV-1 to target membranes. Pentafuside (3-100 mg 'lday) is given as a
continuous sc infusion or injection together with efavirenz and 2 P!'s to HIV-
1 positive patients refractory to a triple combination therapy; use of 100

20 mg/day is preferred. Yissum Project No. 11607, a synthetic protein based
on the HIV -1 Vif protein, is under preclinical development by Yissum
Research Development Co., Jerusalem 91042 , Israel. Ribavirin, 1-3-D-
ribofuranosyl-1H-1,2 4-triazole-3-carboxamide, is availabie from ICN

" Pharmaceuticals, Inc., Costa Mesa, CA; its manufacture and formulation

25 are described in U.S. Patent No. 4,211,771,

| The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1
drug found useful for treating HIV-1 infections in man alone, or as part of
multidrug combination therapies, especially the HAART triple and
quadruple combination therapies. Typical suitable known anti-HIV-1

30 therapies include, but are not limited to multidrug combination therapies
such as (i) at least three anti-HIV-1 drugs selected from two NRTIs, one Pl,
a second Pl, and one NNRTI; and (i) at least two anti-H!V-1 drugs selected
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20 ng/day is preferred. YissumProject No. 11607, a synthetic protein based
on the HV -1 Vif prot e" i's under preclinical devgwopnent by Yissum
Resear,ch Devel opment Co. ™ Jerusal em 91042 , |srael. bavirin, 1-11-D

ri bof ur an®y30640367, 2, 4-tri azol e- 3-car boxam de, is avai |l perRIsbdddudssN

‘Phar maceuticals, Inc., Costa Mesa, CA; its manufacture and fornul ation 25
are described in U S. Patent No. 4,211,771. The term"anti-H V-1 therapy" as
used herein neans any anti-H V-1 drug2found useful for treating H V-1
infections in man alone, or as part of nultidrug conbination therapies,
especial ly HART 4 & andni Lﬁ%@‘bi- b ' Typi cal

sui tabl e kngr\/\tﬁnantl ﬁ%h?ﬁ;% Fg‘é‘%g?‘g{sﬂéﬁ ude, gﬁ%lhg@ed Eﬁ”@ﬁaﬁﬁ%d to

mul tidrug cdhbiapdes meiudeer api es such as (i) at |east three anti-H V-1 drugs
selected fromtwo a second PlI, and opne NNRTI; [gnd (1) at

‘ SIR'_I'I s, one P|, [
| east two anti - HI(® innieﬁgg{ﬁmfmmrwg@y&h@@md\lﬁ gRI S0 Dov1o - 21
f NNRT] [ j ig-abl - ' m '
t Lg;napi es ?é@?ﬁ”&gwggﬁwﬁ p eeﬁ'zuﬁ |né'jlﬁ_@ﬁ§£ﬁgF%|é tglsjmsﬁfu@%ﬁas év}v?)b'ﬁ%'rl]'l s and

one Pl ; sor such)ad e NRTIs , and Rirmd\iNBZtond Bhdr ong NNRTL.Upl teeatorait oft | on

therapies 5 such as two, NRTIs , one Pl and a second Pl or one NNRTI. In
treat ment ofavepalienist it ipreferred e sigreanti-HiM- 1 ealment with thedripla t r eat nent

wEh the U I ing AP WAL N IREA ol IR THEENED L TR topas P 1 s

prefered unless ere1s ol'eranceto ifance 1's essential.
The CD4+ HI.V- 1- I I I | d.b It d - 6 t hs.
Shoul d o viREF PTRISARER BT UG RIS 8 SgoonilaT BF G52 oABONNRTI cou d
be added.  pag-1lmavA #MAEnR fvs YhSIAINE MvRlEAld SRS aRE fRoRIA. BHlbblber

descri bed: ANTI - H' V-1 MULTI DRUG COVBI NATI ON THERAPI ES A. Triple
Conbi natid on vitakioagi plateaus afourfivetrigR.g 1 onedileorie RINRTiocoNid beladdats NNRTI 3

5 e upl & Qo el eoTNSA SRS PRSI, dreHoind) adsissgond P! or one

ANTI-HIV-1 MULTI DRUG COMBINATION THERAPIES
A. Trinle Combination Therapies
1

5 1.  TwoNRTIs! +one P12

2. Two NRTIs! + one NNRTI®

B. Quadruple Combination Therapies4

Two NRTIs + one Pl + a second P! or one NNRTI

C. ALTERNATIVES:®

Two NRTI'

5

One NRTI® + one P12

6 3

Two PisC + one NRTI” or NNRT!

25 One PI2 + one NRT17 +one NNRTI3

FOOTNOTES TO TABLE

1. One of the following: zidovudine + lamivudine; zidovudine +

didanosine; stavudine + lamivudine; stavudine + didanosine;
30 zidovudine + zalcitabine



Two NRTI1 One NRTI5 + one P12 Two Pl s6 + one NRTI7 or NNRTI3 25 One P12 +
one NRTI7 + one NNRTI 3 OOTNOTES TO TABLE 1. One the foll ow ng:

zi dovudi ne + | am vudi né®zi dovudi ne + di danosi ne; avudi ne + | am vudi ne;
st avudi nevo 28¢4denty8i ne; 30 zi dovudi ne + zal cit abi ne w SCRYZOBLHOGE770 -
PCT/ US2003/ 010619 -22 2. 1ndinavir, nelfinavir, ritonavir or saquinavir
soft gel capsules. 3. Nevirapine or delavirdine. 4. See A-M Vandamme et al
Antiviral Chemistry & Chenotherapy 9287 at p. 193-197 and Figures 1 + 2. s
5. Alternative reginens are for patients unable to take a recommended

regi men becayse dhdireh! helfinevinbhawBopsad@inagir byt gAhdapsileshose who fail
or relapse on a recomended regi nen. Doubl e nucl eoside conbinations may °
l ead to H V-Fesi dvavitapingar deiavirdi¥e.fai lure in many patients. 10 6. Most

data obtained wt i pavi,r and_ri.tonavi each 4 id).. 7. ’
Zi dovudi ne, tavu%’%gﬂ@rv%maﬁﬁ i‘ﬂea‘ %ﬁ@gf’l{?ge g%gg%ﬁ%?w BYinds of the"
present inventi org:4Bglay@es1931197MHd ﬁr%,rég)'q 4pmted to, conpounds of fornula
I, wherein nis O, t is 2, sis 1, , R5 and R7 are hydrogen, R4 and R6

are met hyl , 6 i AllINalys regimensiase foupatieRts andbRIodnke asregemmended Tabl e
1o TABLE 1 EXanprlaginﬁe#%ecéus?e_gf_gomgli;r%% pr%b%:mes, B(Ptoxicity-, and for those
who fail or relapse on a recommended regimen. Double nucleoside

combinations may lead to HIV-resistance and clinical failure in many

patients. _
10 6. Most data obtained with saquinavir and ritonavir (each 400 mg {
bid). '
7. Zidovudine, stavudine or didanosine.

Specific examples of compounds of the present invention include,
15 but are not limited to, compounds of formula 1, whereinnis 0, tis 2, s is 1,
R2, R® and R are hydrogen, R* and R® are methyl,

e
W
Ny N

R8is . Xis CH, Zis N and R" and R® are as defined in Table 1:
TABLE 1
Example R R’ |
A T 7
0=S=0
B PMB 5
C o ~
O—=5=0
cl




I~ \ O WD 2004/056770 PCT/US2003/040619 -23 DH E 0=s=0 F 0=s=0 G
0=s=0 |Illustrative conpgunds from Table | above are_shown bel ow in Tabl e

1A: Table 1A N N 2N vN 5=0 NOHtNO FMBtN O NON Nv N N\vN CN ot N
0=5=0 - tW@:879597; 0=S=0 tN 0 NN 6, N ,NNON"S V\%i&g?&% 770

PCT/ US2003/ 040619 -24- 1~ NH- NfA) N~ NO= = N O s0 61N |/
\Ol ONNFIB i~o0o H N-) N
-23.
- D H

l
0=5=0

OAOAHOA

Hlustrative compounds from Table | above are shown below in Table

Table 1A

2N

S NN NN NN
T My o
N k/”\b N k/“\b N K/Nb -
=0 N_O o=t=o NO o=t N._O
S
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O For prep¥® 24/ 06¢7aP maceut i cal conpositions fromthe conpornacesfemasi bed by

this invention, inert, pharmaceutically acceptable carriers can i0 be .
either solid or liquid. Solid form preparations include powders, tablets, S
WD 2004/ 056770 PCT/ US20031040619 -25-2di-spersi bl e granul es, capsul es,
cachets and suppositories. The powders and tablets may be conprised of from
about 5 to about 95 percent active ;

For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can
10 be either solid or liquid. Solid form preparations include powders, tablets,



l-ngredient. Suitable solid carriers are known in the art, e.g. nmagnesi um
carbonate, nmagnesium stegrate, talc, sugar or |actose. Tablets, powders, 5
cachets and capsul es can‘e used as solid dosage for, sui table for oral
adm ni str g} X | es of pharnaceutically acceptaBte carriers and

fret hods oﬁk%ﬂﬁﬁ@@e for various conpositions nmay be fRffdU$290304061@nnar o
(ed.), Rem ngton's Pharmaceutical Sciences, 18th Edition, (1990), Mack

Publ i shing Co., Easton, Pennsyl vani a. t%%nLi quid form preparations include
sol uti ons, suspensions and enulsions.”An exanple of this includes, but is
not limted to, water or water-propylene glycol solutions for parenteral

i nj'ecti on or digpgrsibleroranulesweapewesscashets padistppesitergs. ol BE POWARM ons,

cor 0t 1 ons. 1 of et 8y Lo nRHkPd P BBERBER L PO Pty BB o
for inhal ati giyre@eént. nSLitalslesligtd=pAsrs ABKnoN AhErb @ emdgResiurhi ch may
be in conbination with a pharmaceutically acceptable carrier, such as an

i nert conpr eSeBWNgiss Magresiumi steataia, tahn saigaoor lastesiedT abletsqiavedgrsr m
preparati ons ich are intended to be, converted, shortly. ofe use, to
Qi d 1 of m EPOIES SRSV i hE RGeS SHIC JReiae orme SIADIR S tRl on. such
1 quid T or MSabpfisaticel Ekaffifes SLORAMTINECa bt Elobsieang ompound of

the invention may al so be deliverable 25 transdernally. The transder nal
conposi t i onsnmEnodsékemahafdaium fof varieasrspmplositivoasnaneedsuhd imid/ or

Feservol T ¢y peasray L ERG RSP A hecr S e 40t B (1l
conpounds of H\d&k%’dﬂ?ﬁéﬁmg! @8.,'@ét@tli,5lﬁelg§w§%§:i?’.erabl e 30 subcutaneously.

Precerably t he conpound™ s adm ni ster y. Preferably, the
phakmacewt i cal pr eigaichfaronpiepar ati@ansiinictudegosdufeorfsosospemsiopa@ndf orm t he

Doy RS Ae shAEkariiid of thisARiash B whol RS fo, wiBAER0Y 056770
water-propylene glycol solutions for parenteral injection or addition of
sweeteners and opacifiers for oral solutions, suspensions and emulsions.

Liquid form preparations may also include solutions for intranasal
15 administration.
Aerosol preparations suitable for inhalation may include solutions
and solids in powder form, which may be in combination with a

pharmaceutically acceptable carrier, such as an inert compressed gas, e.g.

nitrogen.
20 Also included are solid form preparations which are intended to be
(. converted, shortly before use, to liquid form preparations for either oral or

parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.
The compound of the invention may also be deliverable
25 transdermally. The transdermal compositions can take the form of creams,
lotions, aerosols and/or emulsions and can be included in a transdermal
patch of the matrix or reservoir type as are conventional in the art for this
purpose.
The compounds of this invention may also be deliverable
30  subcutaneously.
Preferably the compound is administered orally.
Preferably, the pharmaceutical preparation is in a unit dosage form.
In such form, the preparation is subdivided into suitably sized unit doses



containing a therapeutically effective amount of the conmpound having

formula |I. The quantitygof active conpound in a ungk dose of preparation may
be varied or adjusted m about 10 ngy to about 5 , preferably from 5
about 25u0@,5Q0dP8yt 300 ng, nore preferably from about pb§usBoos@ssaout 250
ng, and nost preferably from about 55 ng to about 200 ng, according to the
particul ar application. The actual dosage of the inventive conpound enpl oyed
may be varied depending upon the requpgenents of the patient and the
severity of 1o the condition being treated. Determ nation of the proper

dosage regi nen.,for Leul: ' tion is wthin the skill of the art.
For conveni gﬁ%%ﬁq@awﬁ%ﬁa?ﬁﬂh%l\y;éfi}%@gagm t@ﬁ‘?ﬁ&?ﬁ@@”&ﬁ’cﬁ%’d nistered in
portions durfopguid)e day as required. The anmount and frequency of )
adm ni stration of the conpounds of 15 the invention and/or the

phar maceut i cal | y hbegpaatiyefastive compoand inid inibdose efprepasatian caayli ng to
the judgnent,_of the attendi clinicgi consi. deri such factors as age,
condition andf ¥?9%§8f agwég%gﬁpgh@b \?J;fﬂ'lﬂ thabéjé’\t/éBEtrpgofPref?rl’?g’tbéfmﬁf ons being
treated. Aty RN h ' Ie@F hey stration
can range5 fr%ﬁrﬁlg?c?ulﬁ@cltgo muﬁgggq?%' %g%?%gbd@gfr@%é@ %‘?g?jetra y@tlSO

nmg/ day to 25260wgigiand mosicpneferbblydbdm ablowd 55200 to mhbdb200img t aecardingour

di vi ded doses., The O@es aﬁr)}d ?osage regi mens of the NRTIs, NNRTlIs, Pls and
ot her agent sOUBEPATMCHBLBPRILEIBA: wi th the conpounds of this invention will

be' det er i ned by t}ig o8l igPRRLAgS BF Y FHeRId e BYUAY difogegRpdedoses and

25 dosage reginens 1 n the package I nserts or a I'n t"he protocols,
t aki ng i nt o cariesi depetidiog upbe the eequiremeanis of dinelpationt afd the seeritgmf and t he
severity of the copndition treated, In a preferred enbodi nent, the conpound
of the plleseff FANGHRN %‘?f“gérﬁﬁ‘? Q@&W'B&‘Q%Q{tmﬁef RUEFF'EI®hcy Virus

by admi ni st e 3q)ea§r§c@ar 3L AR ig%itrjfimm.ﬁém%fftﬁélsh. tﬁo‘?%rﬁ%ﬁhieﬁce.t e

therapeuticalor ective anount of one or nore conpounds having fornula 1,
pref er abl y itotal clalily nivsage may be divded andwmdmipistenedde yoirtand guzicg &pe abl e
carriers. One or nore referably one to four, antiviral agents useful in
anti-H V-1t Q§§e%lﬁﬁ3cﬁe used in

The amount and frequency of administration of the compounds of
15 the invention and/or the pharmaceutically acceptable salts thereof will be
regulated according to the judgment of the attending clinician considering
such factors as age, condition and size of the patient as well as severity of
the symptoms being treated. A typical recommended daily dosage regimen
for oral administration can range from about 100 mg/day to about 300
20  mg/day, preferably 150 mg/day to 250 mg/day, more preferably about 200
mg/day, in two to four divided doses. '
The doses and dosage regimens of the NRTls, NNRTIs, Pls and
other agents used in combination with the compounds of this invention will
be determined by the attending clinician in view of the approved doses and
25 dosage régimens in the package inserts or as set forth in the protocois,
taking into consideration the age, sex and condition of the patient and the
severity of the condition treated.
in a preferred embodiment, the compound of the present invention
can be used to treat Human Immunodeficiency Virus by administering to a
30 patient in need of such treatment a therapeutically effective amount of one
or more compounds having formula 1, preferably in combination with one or
more pharmaceutically acceptable carriers. One or more, preferably one to

four, antiviral agents useful in anti-HIV-1 therapy can be used in



WD 2004/ 056770 PCT/ US2003/ 040619 -27- conbination with the conpound of the
present invention. The antiviral agent or agents can be conbined wth one
or nore conpounds of t present invention in a si@l e dosage form or the
one or nore conpounds O the present invention and™the antiviral ent or
-agent s Y OFEMIS4HM ni st ered sinul taneously or sequentideVU%@m%%S ate
dosage forns. The antiviral agents contenplated for use in conbination with
the conpound of the present invention.conprise nucleoside and nucl eotide
reverse transcriptase inhibitors, non-rucl eosi de reverse transcriptase

I nhi bitors, protease inhibitors and other antiviral drugs |isted below not C
i o falling wleRbinatigsewit the spMpernd ohdhe Bpsant inveslignpide antivird i vi r al

9rci tabi ne, Seantdhaais Afind b fith ByE B HolEeomPOlpS bhthe
| obucavir, BgrskifhentiOniih & ghgiakiosagelisir; ér thedondbPRort N,

nevirapine, delaviridine, efavirenz, PNU- 142721, AG 1549, MG 442,
(+) - cal anol i @éthe present invgntierand ahe entivireliagent or agentavaayrbe nel fi navir,

| asi navir - 4 BWVE: 2322623 ABT-378.. anprenavir,, droxyur ea,

bavi i e 1| Eoinstered SmARTRRdy o Sed VRS S Pase dFOROLESS |
particular, the gashifRibPASets @vRtaRplBAROrase ik oheTRARdeWithaheuse in
conbi nation wth the conpound of this invention. 20 For conbi nation

treat nent wi chmpousdididine praseat inveatiageempngeenucleoside @i nuclagtislt s are in
Separate dosa&e fornul ations, t.th active a entﬁ rra% bgr adm’.é}i stered
separately of4¥h5¢ ANEHEASS InIN§aPeT-GHCIRAsIe RYSTSR HaPsER ASBf one .
el ement MRy ReidHdre! profeadelRRIbRNANY Sthet artiitaPaRRRIstd bR AGM ni stration
of the other agent. 25 Another aspect of the inventlon provides a nmethod of
t r dat i ngisol falingwihin theaa shissificatiens c Spenificgxaimples of estivichl sgents
arthritis, rhe t ol arthriti i_nf | amrat qry . bowel di sease, atopic
dermatitis, B?E’Efeagﬁug?r%g? _H“H{teégﬂ'Izé‘$%\1ugén%ﬁa%ﬁ\ﬁ‘¥%?'ezaéﬂ i s conpri si ng
admi ni st eri ngidafoginBakiattire aBasavir, HdeFNP diphAIMRIBucavir BCrReos622l |y
effective amount of one or nmore 30 conpounds of fornula I, preferably in
conbi nat i on @mitricibakziner betarle F Ddh &ARIR elodienabing, aevicapinb) delasiriding,s. | n

anot her embodl eaks, pUB TR 200 adYade! RG2S 0 SaighaRle i 4T B! 2t
15 saguinavir, indinavir, ritonavir, nelfinavir, lasinavir, DMP-450, BMS-
| 2322623, ABT-378, amprenavir, hydroxyurea, ribavirin, JL-2, IL-12,
pentafuside, Yissum No. 11607 and AG-1549. In particular, the
combinations known as HAART are contemplated for use in combination
with the compound of this invention.
20 For combination treatment with more than one active agent, where
(7 the active agents are in separate dosage formulations, the active agents |
may be administered separately or in conjunction. In addition, the
administration of one element may bé prior to, concurrent to, or subsequent
to the administration of the other agent. |
25 Another aspect of the invention provides a method of treating solid
organ transplant rejection, graft v. host disease, arthritis, rheumatoid
arthritis, inflammatory bowel disease, atopic dermatitis, psoriasis, asthma,
allergies or multiple sclerosis comprising administering to a patient in need
of such treatment a therapeutically effective amount of one or more
30 compounds of formula I, preferably in combination with one or more
pharmaceutically acceptabie carriers. In another embodiment, the method
for treating solid organ transpiant rejection, graft v. host disease,

rheumatoid arthritis, inflammatory bowel disease or multiple sclerosis



rheumatoid arthritis, inflammatory bowel disease or multiple sclerosis WO
2004/ 056770 PCT/ US2003/ 619 -28 further conpris adm ni stering one or
nore ot her agents usefu n the treatnment of said seases in conbination
wi th one wo mos/esegonpounds of formula |. Agents known i RCThuS2006@&teneNt oOf
rheumatoid arthritis, transplant and 5 graft v. host disease, inflanmtory
bowel disease and nmultiple sclerosis which can be adm nistered in

conmbi nation with the conpound of the p2&sent invention are as follows:
solid organ transplant rejection and graft v. host disease: immune

suppr essant s fgqgér @@nﬁM@éQéBﬁﬁm%nﬁ@%ddﬁﬁhb?@Btﬁbr]ébéﬂtéu%@ful il @ ol i nus,
to antil ynphocyte gl obulin T-3 anti body, and steroids; inflammtory bovve1

di sease: | L- 1atment U@Sd&ﬁﬁe%@m conatvinaiien with orezat mmem@mpmmamfm d
arthritis: thotir eixat e, azathioprine, cyclophospham de, steroids and
nycophenol at é9MBY¥&t' | ; 1s nultiple sclerosis: interferon-beta,

i nt er fer on-al pha, AgehtskAbRIR-the AR2ARER GPREAbi BhAfY ISl Grl €5 1 0

a kit conprising in separate containers in a single pac age pharmaceuti cal
conposi ti an fgraft vubesi diseasd; lnﬁannmatoq hovegitdisease ahdmouitipef sdéemsisy Vi rus.

In one container, har maceut i nposi ti q ri ses or nDre 20
conpounds  of W'H?tﬂrﬁﬁa ?W“HH@GB‘?& B‘Hﬁp%(‘,’?—!&lﬁ'@;‘? Tpaﬁﬁ‘gﬁ’? carriers,

and i n _separ ﬁ}rs?%qt'%m%’rﬁareogﬂﬂbwr e phar maceut i cal COI’TpOSI t I ons
errec

conprising a I ve anobun oné or nore antiviral agents or ot her

agent s usef ul imttmergarﬁmmmﬂanmjddmamrﬂdrgmﬁadéfostldwme \fimmgné n one or
nore pharnaceutically acceptable carriers. 25 Thimia of the Hl V-1 therapy
of the preserittPP tDRUGE 28 SyFlogpedne gRe Injerey OiL-3P). taegimeiSow t he

det ect abl g |Id’H é;@gcgéggL%ﬁ}@gggl_srgn%bpé&b%%/ﬁan . in the context of ét he

pr esent |nvent| are abobut 200 to fewer than
about 50 copi esmﬂfanhh&toty Biwvep diseate oiiL-1(p{sesntl Sob, 3688 Pt stenvidamndeasur ed by
guantitative, n& | -cycl e reverse 30 transcriptase PCR net hodol ogy.

H V- 1- RNA i s 35U &@bly neasured in the present invention by the

met hodol ogy of  N@rh&@id arhMi hiindirekat&@ A2 dtAfdpfine, cyclophosphamide,
steroids and mycophenolate mofetil;

is multiple sclerosis: interferon-beta, interferon-alpha, and steroids.

 Another aspect of the invention relates to a kit comprising in
separate containers in a single package pharmaceutical composition for
use in combination to treat Human Immunodeficiency Virus. In one
container, a pharmaceutical composition comprises one or more

20  compounds of formula | in one or more pharmaceutically acceptable
camiers, and in separate containers, one or more pharmaceutical |
compositions comprising an effective amount of one or more antiviral
agents or other agents useful in the treatment of Human Immunodeﬁ(:lency

 Virus in one or more pharmaceutically acceptable carriers.

25 The goal of the HIV-1 therapy of the present invention is to reduce
the HIV-1-RNA viral load below the detectable limit. The "detectable limit bf
HIV-1-RNA" in the context of the present invention means that there are
fewer than about 200 to fewer than about 50 copies of HIV-1-RNA per ml of
plasma of the patient as measured by quantitative, multi-cycle reverse

30 transcriptase PCR methodology. HIV-1-RNA is preferably measured in the
present invention by the methodology of Amplicor -1 Monitor 1.5 (available
from Roche Diagnostics) or of Nuclisens HIV-1 QT -1.

-



from Roche Diagnostics) or of Nuclisens H V-1 QT -1. WD 2004/ 056770

PCT/ US2003/ 040619 - 29- H synt heses of the corrpoun& useful in this
invention are exenplifie y the follow ng preparati exanpl es, which

shoul d notwbeag@psirued to limt the scope of the discl 0§é’fiﬁ$20’3§/§ H%atl ve
mechani stic pathways and anal ogous structures within the Scope o e
invention may s be apparent to those skilled in the art. The foIIovm' ng terns
may be referred to by their abbreviatioms.in parenthesis:

par a- net hoxybenzyl (PMB); dichloroethane (EDCL); i0 p-toluenesulfonic acid

(PTSA); Thin lay : or EtOAc);
sodiumtriacet oxy%r%%@ﬁ?ggg%m@égws S%ém rﬁt‘ﬁfé ﬁ’%a#@g%%e (BOC20); 15
N, N - di i sopr epghailifigt &y the féllmmgﬁtrbparatwb@ﬂaympaes rwh(cﬁtmm ndEBe;

but oxycar bonyl (n-Boc or Boc) t et r ahydr of ur anﬁéTHF) nucl ear. magnetic

resonance sp&OPPHYLG Y I tNWFQCOPeZU the &Lﬁcﬂf’&b’tﬁ?o iepativenineshanistigect r omet ry

(L) oL s B PSS Y Shap S B sy

mlligrang ('l’@)apgpfa?@m foetpee akiee ibamdrant ) about 25C (rt). V\D 2003/ 056770

PCT/ US2003/ 03061 o
The following terms may be referred to by their abbreviations in

parenthesis:
para-methoxybenzyl (PMB);
dichloroethane (EDCL);

10 p-toluenesulfonic acid (PTSA);

N

Thin layer chromatography (TLC);
ethyl acetate (AcOEt or EtOAc);
sodium triacetoxyborohydride (NaBH(OAc3));
di-t-butyl carbonate (BOC,0);
15 N,N'-diisopropylethylamine (iProNEt);
triethylamine (EtzN or TEA);
butoxycarbonyl (n-Boc or Boc);
tetrahydrofuran (THF);
nuclear magnetic resonance spectroscopy (H NMR);
20 liquid chromatography mass spectrometry (LCMS);
( high resolution mass spectrometry (HRMS);
hexane (hex);
milliliters (mL);
millimoiles (mmol);
25 microliters (pl);
grams (g);
milligrams (mg);
room temperature (ambient) about 25°C (rt).
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Step 1
To a solution of amine 1 (9.50g, 47.4 mmol) in CH2Cl, (150 mL) was
added benzaldehyde (6.049, 56.9 mmol) and sodium triacetoxyborohydride
5 (12.1g, 56.9 mmol). The mixture was then stirred at room temperature for
16 h. The mixture was diluted with CH2Cl», 1 N NaOH (aq.) was added,



NvN 1-chl oroel hylchloroforrnate 3 N1 - R X, E13N, CH2CI2 | CH2CI2 N NJ 1
NNHNO GS=0 tN O 15 6 N\VN NON Step | To a solution of amne 1
(9.50g, 47.4 mmol) in 2 (150 mM-) was added b | dehyde (6.04g, 56.9

mrol ) and \wodiwiRdshtacet oxyborohyd ride 5 (12.1g, 56.9 W@?“@fﬂf. Xt ure

was then stirred at roomtenperature for 16 h. The mi xture d wth
CH2Cl 2, 1 N NaCH (aq.) was added, WD 2 004/056 7 70 PCT/US2003/040619 -31-
and the resultant m xture was stirred at, roomtenperature for 30 mn. The
aqueous | ayer was then extracted with Cl2 (3x). The conbi ned organic

| ayers were dried over S, filtered,, and concentrated to afford 13.8g 2
as a yel l ow &M ﬁi’@ @SHBQI'STZFP%‘&\@SW@&SI"W@%?" @%@@B?FQJ‘WWC?TE@- he was
added 4 N HCl 4| '%aq .0 t4 it
tenperature ocﬁ"le%uﬁ.qé hesééﬁﬁgsgﬁéﬁgmggﬁ?enQ%Gﬂa Z-r% %%@B%regid%gg%?@duct
was partiti onagersheensedned oteHih, 804, fite28d, ahe canuennstelapeaffordst F8graact ed
with Et20 10 (2x) and the organic |ayers were discarded. The aqueous | ayer
was adj ust e®@%dYPHPWOllwi th 3 N NaOH. The aqueous |ayer was then extracted
with CH2CL2 (4x). The conbi ned organic e/s were dried over Na2SO4,
filtered, and concentrated to afford 8: 3 as aclear liquid (96%yield).

Step 3 15 To a solTy haohdfont dfe2 {1113.82)31 MROW (3420 #6L ywak Jaddedt 4 INEIG (Inl00NnL)
was added Boc- pi peridone 4 (9.2g, 46 mmol) and p-tol uenesul fonic acid
(44ny, 0.23 @iNane)T e mbi.utlingnsaludionamas stifredy &l rapm iphpesatbeafosdalk  trap

o ached, e SUbED VBR, Sheds e 8., o Aol R SRS o,

] between 1 N HCl and Et,O. The aqueous layer was exiracted with EtzO
(, 10 (2x) and the organic layers were discarded. The agueous layer was
adjusted to pH 10 with 3 N NaOH. The aqueous layer was then extracted
with CH2Cl, (4x). The combined organic layers were dried over Na,SQ,,

filtered, and concentrated to afford 8.75 g 3 as a clear liguid (96% vyield).

Step 3
15 To a solution of the amine 3 (8.75 g, 46 mmoi) in toluene (100mL)
was added Boc-piperidone 4 (9.2g, 46 mmol) and p-toluenesulfonic acid
(44mg, 0.23 mmol). The solution was heated to reflux with a Dean-Stark
trap attached. The solution was stirred at reflux for 6 h. The solution was
concentrated to approx. ¥ the original volume. Acetone cyanohydrin (4.5g,
_ 20 52.9 mmol) was added and the solution was heated to reflux for 1 h. The
(, solution was then cooled to 0°C. To the solution was added THF (125 mL)
followed by the slow addition of methyl magnesium bromide (3M solution in
Et,0) (77mL, 230 mmol). The resultant solution was stirred at 0°C for 1 h,
then continued to stir at room temperature for an additional 16h. The
25  mixture was poured into a mixture of ice and 25% sodium citrate solution
and stirred at room temperature for 30 min. The aqueous layer was
exiracted with EtOAc (3x). The combined organic layers were washed with
brine, dried over Na,SQy, filtered, and concentraied. The crude product
was purified by flash chromatography (2:1 hexanes: EtOAc) for afford 6
30 (15.1 g) as a clear oil (85% vyield). 7
Step 4

To a nitrogen degassed solution of amine 6 (6.8g, 17.5 mmol) in
MeOH (100mL) in a pressure vessel was added palladium hydroxide on



20 52.9 mmvol) was added and the solution was heated to reflux for | h. The
sol ution was then cool e o0 0C. To the solution was ded THE (125 nL)
foll owed by the slow ad i on of nethyl magnesiumb i de (3M solution in

Et 20) (77m0203036nml ). The resultant solution was sti ”‘P@Tﬁﬁszfﬁgm&rwl h
then continued to stir at roomtenperature for an additional 16h. The

m xture was poured into a mxture of ice and 25% sodiumcitrate sol utlon

and stirred at roomtenperature for 30z3m.n. The aqueous | ayer was extracted
with EtCAc (3x). The conbined organic |ayers were washed with brine, dried

| d ' d db
[ 2sh ohr omerUBPIDIES e, PRCRE ML D! 23090 Pl TS dsh) H sRgdd, =) P
clear oi | (85fgedelith nitkbgen, énacprésﬁurizre@lgl@ns@plﬁﬁ'ﬁﬁ%yﬂﬂigﬁn and efirediate 6

(6.89, 17.5 mmol) in MOH (100nm) in a pressure vessel was added pal | adi um
hydr oxi de onroomMndeptRR{atse 7o0 3 S200Be0awstion wap purgrhavith pdsed®N.by wt . )

bressur i zed VITBY Teptdh RS anbGRnERlSed P RIRET 7R el e AR 0FBE o 5 s

days. The; sokalid pmo%g,,@uy ged with nitrogen, filtered through Celite, and
concentrated to afford 7 (5.2 g) as an off white 5 solid (100%yield). Step
5 To a solution of the am no al cohol 8__(21;1)_9 87 mml) in CH2CI 2 (300 nl)

dded
r?lsaget gxygo?glhf/g Pd% E@éﬁéﬁgﬁ%ﬁ? cétlﬁ]ﬂ)e gZé’”WPQt‘Ur%Hég? (38 i o
tenperature ﬁﬁgd%%‘halﬂﬁd Rgzﬁdﬂééidé\ﬁ%éj' (14 .2d gv tp4CHAR) dRE QBEATHC

| ayer was was The organic |layer was then dried over
Na2Ss4, fil tmaeéiomn@mmrtmm tzagem 04r mamal L dedp sbited t theaixiare iati ww

bet 3 N HC | t h Et20 2
aﬁdwteﬁg H)rga‘rﬁ“(‘,p‘i"%g‘éf %Rejrﬁe gtsﬁ‘ ¥ rgﬁgﬁg”tf'a@és&ﬁla +I1%o&gﬁrlyg§ e)o(l)to
PH 10 wi th 3heNaGs wEQﬁe@W@P‘FSN INBH (085, THRNoRa YRR wal ieritifite (4X)

The conbi ned Organic éyers wer e washe th brine, dried over Na2SO4
filtered, anovesoNesp©nailieted.@nal tanagngatas. 5heg)crude product was partitioned

between 3 N HCI and Et,;0. The aqueous layer was extracted with Et;O

(2x) and the organic layers were discarded. The aqueous layer was
15 adjusted to pH 10 with 3 N NaQH. The aqueous layer was then extracted
with EtOAc (4x). The combined organic layers were washed with brine,
dried over NaS0O,, filtered, and concentrated to afford 9 (18.5 g).
Step 6
To a solution of DMSO (7.98g, 102 mmol) in CH,Cl, (200mL) at —
20 78°C was added oxalyl chioride (13.0 g, 102 mmol). The resuitant solution
was stirred at ~78°C for 30 min. The alcohol 9 (18.5 g, 78.7 mmol) in .
CH2Clz (50 ml) was then added to the solution of the oxidant. The
resultant solution was stirred at —78°C for 1 h. Triethyl amine (23.8g, 236
mmol) was added to the solution and the resultant solution was stired at -
25  78°C for 30 min. followed by stirring at room temperature for an additional
1 h. The solution was poured intc 1 N NaOH and extracted with CH.Cl,
(3x). The combined organic layers were dried over Na,SQ,, filtered, and
concentrated to afford 10 {18g) as a yellow oil.
Step 7
30 To a solution of aldehyde 9 (3.07g, 13.2 mmol) in benzene (100mL)
was added amine 7 (3.919, 13.2 mmol) followed by benzotriazole 11
(1.57g, 13.2 mmol). The sclution was heated to reflux with a Dean-Stark



Step 6 To a solution of DVSO (7.98g, 102 mml) in CH2Cl 2 (200nL) at - 20 78C
was added oxal yl chlori (13.0 g, 102 nmmol ). The resultant solution was
stirred at -78C for 30 . The al cohol 9 (18.5 g, 7 mmol) in CH2CI 2 (50
m.) was tagpﬂ%gggg?fo t he solution of the oxidant. e resultant solution
was stirred at - for 1 h. Triethyl amine (23.8g, 236 PHHIISFOUA406Aded to
the solution and the resultant solution was stirred at 25 78C for 30 m n.
foll owed by stirring at roon1tenperatgr§ for an additional 1 h. The
solution was poured into 1 N NaCH and éxfracted with CH2Cl2 (3x). The

conbi ned organic |a eri mire %ﬁied over Na2So, filtered, and ancentrated
to afford 107gR&Y§ACH’ 40N LN ohNBiSONIGNWas cancrptiatadbiqPTRHde ! 2aiterg)de 9
(3.07g, 13. ' zene (100nmL) was added anmine 7 (3.91g, 13.2 nmol)
fol | owed by%%gﬁg%%Whgggﬁg 11 (1.57g, 13.2 mmol ). The solution was heated to
reflux with a Dean-Stark S WO 2004/ 056Zi&p $CT/ US2003/ 040619 -33- trap
attached for 7 h._The sol ution was concentrated to provide 12 (8.3 as a

brown foam Step BoTosalulienafi b4 (3:93m €.2.mepl) & ZHhnb190mk) wars @@dgi)dd_) was

Foom. 1 obor e AR BAAE a5 TBtIE L The P Etoh kaS BB B I, & o
sol uti on anQeﬂﬁﬁéréﬁfféqu\BtH] EreéGdidion wmep@wéai nesl 202 8ANE6diLIRY eltfateer e
washed with. brine, dried over Na2SH4, filtered, and concentrated. The crude

product was $lutiagn sodigxtrpeied witke Bt er (3x).d Tdicastobinesedrganicy@ysss wWede (hi gher
Rf by TLC d .80 di ast #2 . (] by TLC). St | ut i
o 13 oi out aPeiRe B pEBe  HERECOWE NI 1oced b lnnenteted doini Ho O
(i n di oxane)gru@bigro8dciaivas QUIMEEMREPAEH TR T &5 a¥ford) diadiEreuphert #9170WAg

coneentrated and the crude product” was partitioned 15 between CH2Cl 2" and
Na . Whe (highes I hyalle®) and 88Qmaodiasterabmer #2HPaver RBRY TLthe conbi ned
organic | ayers were dried over NaZSO4,Stfe' Iéered,

To a solution of 13 diastereomer #1 (175 mg, 0.30 mmol) in MeOH
(10mL) was added 4M HCI (in dioxane). Stirred at room temperature for 3
h. The solution was concentrated and the crude product was partitioned
15 between CH,Cl; and NaHCO;. The aqueous layer was extracted with
CH.Cl, (3x). The combined organic layers were dried over Na,SO,, filtered,
and concentrated. The amine was dissolved in MeCN (2mL). The
pyrimidine acid (69mg, 0.45 mmol), EDCI (87mg, 0.45 mmol), HOBt (61
mg, 0.045 mmol), and iPraNEt (194 mg, 1.50 mmol) were added. The
_ 20  solution was stirred at room temperature for 2 days. The solution was then
(_ concentrated. The crude product was partitioned between EtOAc and 1 M
NaOH. The aqueous layer was extracted with EtOAc (3x). The combined
organic layers were washed with brine, dried over Na>SQ,, filtered, and
‘concentrated. ‘The crude product was purified by prep TLC (97:3 EtOAc:

25  Et3N) to afford 50 mg (27% vield) as a yellow oil.

Step 10

To a solution of the PMB amine 14 (50 mg, 0.08 mmol) in CHCl; (2
mL) at 0°C was added 1-chloroethyl chioroformate (15 mg, 0.10 mmol).
The solution was stirred at 0°C for 1 h. The solution was concenirated and
30 the product was redissolved in MeOH (10 mL). The solution was heated fo
reflux for 45 min. The solution was then concentrated. The crude product
was partitioned between CH2Ci» and NaHCQj;. The aqueous layer was

extracted with CH2Cl> (3x). The combined organic layers were dried over



and concentrated. The am ne was dissolved in MeCN (2nL). The pyrimdine
acid (69ngy, 0.45 mmol), | (87ng, 0.45 mmol), HCOBiga( 61 ng, 0.045 mol),
and i Pr2NEt (194 ng, 1. nmol ) were added. The 20 ution was stirred at
room t enpé¥@rM4sET0 2 days. The sol ution was then concegpdhefiosddls Crude
product was partitioned between EtOAc and 1 M NaOH The aqueous | ayer was
extracted wwth Et OAc (3x). The conbined organic |ayers were washed with
brine, dried over Na2SO4, filtered, an@4-concentrated. The crude product-was
purified by prep TLC (97:3 EtQAc: 2s Et3N) to afford 50 ng (27%yield) as a
yell ow oil . O fikeradi ' P ' 1) inm
Ra 2 (2 o R e b o Lt it e 87 (Bohas ™8y '™
mol ). The gpellewiodn was stirred at OC for | h. The solution was
concentrated and 30 the product was redissolved in MeOH (10 nL). The
solution was heated to reflux for 45 2B 1IThe sol ution was then

concentrated. The+¢r d&cth hb i e HCG3.
The aqueous | ayer T%/a%%%gz{oﬁact eg %mmﬁheog-i;@ éﬂ %ﬁg’) éf-@%ﬁé @o%ﬁ%fzﬂs %raggﬁ?c

| ayers wey e HtjNed12vmay; 00 208W60 el yBepdgy? GREOAMOEHBride 34 3NaridS@H 10
filtered, and concentrated to afford the amne 15 (41 n}[:;% as_a . yellow oil.
Step 11 To amypehlt ilhe salulignewasistized st raomigmpesatore fenTe b. nDilujgdiwilded 5

B SN (12 19, i b, MMRUded Nhie 53@53”'”}%%@%‘%?@%% cettiadfip fuh® L

mol ). The sol n'was stirre r‘oom

CH2Cl 2.  Adde@HY@HCO@EX)( Blae combireedauemis ldyeye were griedtovat e, SO 4, Hiltefdd, Cl 2
(3x). The conbi ned oqrrgani c layers were dried over Na2SH4, filtered and

concent r at ed@NdheorGai@ie.odlbe Grasleppreduadawey pdiedrby P@Btﬂ%@%
CH2Cl 2) aff
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I A) could al sfp be prepared by simlar nmethods, using the variously

applicable startin ma}_.eri als. 15 The fallowi ng assays can be used to
det ermi ne t he CCRg%ien(PF BT £8mpounds of the invention (e.g., those listed in Table 1

and Table 1A) could also be prepared by similar methods, using the
variously applicable starting materials.

15 The following assays can be used to determine the CCRS5 inhibitory
and antagonistic activity of the compounds of the invention.
CCRS5 Membrane Binding Assay:

A high throughput screen utilizing a CCR5 membrane binding assay

identifies inhibitors of RANTES binding. This assay utilizes membranes

20 prepared from NIH 3T3 cells expressing the human CCRS chemokine feceptor
which have the ability to bind to RANTES, a natural ligand for the receptor.
Using a 96-well plate format, membrane preparations are incubated with 125).
RANTES in the presence or absence of compound for one hour. Compounds
are serially diluted over a wide range of 0.001pg/ml to 1 pg/mt and tested in

25  triplicates. Reaction cocktails are harvested through glass fiber filters, and
washed thoroughly. Total counts for replicates are averaged and data reported

as the concentration required to inhibit 50 percent of total 123-RANTES
binding. Compounds with potent activity in the membrane binding assay are
further characterized in secondary cell-based RHIV-1 entry and replication
30 assays.
HIV-1 Eniry Assay:
Replication defective HIV-1 reporter virions are generated by

cotransfection of a plasmid encoding the NL4-3 strain of HIV-1 (which has



~and antagoni stic activity of the conpounds of the invention. CCR5 Menbrane
Bi ndi ng Assay: A high throughput screen utilizing a CCR5 nenbrane binding
assay identifies inhi rs of RANTES bi ndi ng. Thi.assay utilizes

menbr ane I ed fromNH 3T3 cells expressing the Wom6@hermki ne
“receptorsng’ﬁcw}i(@ﬁ‘gﬁg\[}e the ability to bind to RANTES, a natura I gand for the

receptor. Using a 96-well plate format, nenbrane preparations are incubated

with 1251- RANTES in the presence or absence of conpound for one hour.

Compounds are serially diluted over a wde range of 0.001.tg/m to 1 g/m

and tested in 25 tri.plicates. ,.Reactjion cocktails are. harvested through gl ass
e JBiihg envglo g &

fiber filterdEAFRO ¥ nitadPe § eNYSIoRe qanserd ireduationOfids are

aver aged and i raki b i SHUBRELHRO.
percent of téﬁﬁﬁﬁ%ﬁ%ﬁ%@w?f ngl. %@rﬁp%%%@ém \%\nﬁ%ﬁ'ggs) eﬁne?da%vie\??ltl;ﬁ?n t he
menbr ane bi ndienyefcyeageraseas fiesciileed b @ @otoe et abdVirologyc 20841995k Id. 9B&sed

H V-1 entry replicatjon 30.,assays. H V-1 Entr say: Replication

et ect i ve 11 904 Felaiiier rans Rana’ of Khebme Plaselon Y CalTH-RRGRNER of a

pl asm d epcodgi ; Nuds 3 gtd @l o ' /
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i ntroducti onvivél titer Heieihereas eThesmstoeks prasmirdised anipfedtt g2 cpligstabdy

encodi ng one of several  H V- 1&{%"6' ope genes as described by Connor et al |,

v: rol ogy, 20§XP@§W,CB4 apgtthe MENE SRPFRICE 4t BBIGTbRaYE DERE t wo
pl asm ds by Bgég@é@ﬁgﬁ@%w@rtﬁitﬁoﬁr@gf @é@g{jhrﬁ’cﬁ' Ir]ifagt(ia(%’des; %l!e (Zé@j?%ﬁj%ﬁﬂf%fr e

harvest ed on a functi ona iter n hese stocks

are then usetours at37%tC, 8 tatleWasrichihy meip reslaced with4rastd mdia chenoki ne
receptor CCR5 which have begn prei ncubated with or w thout test cgnpound.
I nflect i of® aFeNigHNg EaMPFLNAoThE cellsuare incubated fof Adays) lyseda kbl CHAIPSPedi a

repl aced wi t B g inad 1 R&EQMa Rl . : | at ed
for 3 days, g:/f;\é a%gﬁﬂlb%fifﬁasé aéargtrlggf)ﬁggglgﬁgrgrﬁoﬁggpﬁﬁﬂééﬁIo?gsgdlﬁe&l{l'gported
as the concergquadeddo iotiibit @DP6 ohthe huetferasedadtivity it toResh milturés. | uci f er ase
activity in the control cultures. H V-1 Replication Assay: This assay uses
primary perimﬁ%cl ear cells or the
This assay uses primary peripheral blood mononuclear cells or the
15 stable U87-CCRS cell line to determine the effect of anti-CCR5 compounds to

block infection of primary HIV-1 strains. The primary lymphocytes are purified

from normal healthy donors and stimulated in vitro with PHA and IL-2 three

days prior to infection. Using a 96-well plate format, cells are pretreated with

drug for 1 hour at 37 °C and subsequently infected with an M-tropic HIV-1

20 isolates. Following infection, the cells are washed to remove residual inoculum

( and cultured in the presence of compound for 4 days. Culture supernatants

are harvested and viral replication measured by determination of viral p24

antigen concentration.

Calcium Flux Assay:

25 Cells expressing the HIV coreceptor CCRS are loaded with calcium
sensitive dyes prior to addition of compound or the natural CCRS5 ligand.
Compounds with agonist properties will induce a calcium flux signal in the cell,
while the compounds of this invention are identified as compounds which do
not induce signaling by themselves but are capable of blocking signaling by the

30 natural ligand RANTES.

GTP+S Binding Assay (secondary membrane binding assay):

A GTPyS binding assay measures receptor activation by CCRS ligands.
This assay measures the binding of 39S labeled-GTP to receptor coupled G-



15 stable U87-CCR5 cell line to determ ne the effect of anti-CCR5 conpounds
to block infection of l’mary H V-1 strains. The amary | ynphocytes are
purified fromnormal h thy donors and stimul ate nvitrowth PHA and

| L-2 thre®O t®@y856376 or to infection. Using a 96-well plarerfuszoembiose®! | s are
pretreated with drug for 1 hour at 37 C and subsequently infected with an
Mtropic HHV-1 20 isolates. Followng infection, the cells are washed to
renove residual inoculum and cultured-3é-the presence of conpound for 4
days. Culture super natants are harvested and viral replication rreasured by

determ nati o ' )
Cells expres ng ti{%owgr%%ﬁgﬁh @%&gg{ﬁéaﬂt&w (gﬁ:\%t%nnu ‘Fc#ﬁm@s nS| t | ve
dyes prior tdnakidigssay, thé CORPdigamdo RANIEES alstinelibsieRavith gmembranGerfomnds
Wi th agoni st pr Eertles will induce a calciumflux signal in the cell,

while the cor‘fg%B EXPHESSINg §e‘i5@@mmﬁrnaft@thajtaqeiprcrreaptla@tr@ar{ﬁbhw&mgl)m ch do”

not induce si naI | ng 3}{( t hensel ves but e caﬁgbl e of bl ocki n gnal i ng by
the 3o naturdgteipgd F@@WE‘QQ f@i’ PoYNG,; ncﬁ lr§ehs §BG 2p5aY: aHaRHIP ‘Hﬁ rane

100 eSS, SO RS Y # e

| i gands. "Thi's assay mneas re receptor
coupled G m@@ﬂdt&@?ﬂmm&rmﬁlﬁ%&t préfepiesttsi meashehg doivbitionasd a

result of rece tor actlvatlon by an appropriate ligand. In this assay, the
CCR5 | i gand, § bind mgrre@b%ﬂraaemwmor@%ﬁaﬁwtwwsfms expressing cells
and bi ndi ng t%ﬁg@gg% activation (or binding) is determ ned by
assayi ng for 2|l . The assay quantitatively 5 determines if

conpounds exhi bi t Hyocherhotahar asdsy isd furstibyall axbayiwigchahavadtenpes tife t he
receptor or alternatively ant ago nist properties by neasuring inhibition of
RANTES bi Adi rﬁﬁanﬁté’seéﬂﬁéépms’t\? Rertigs of Hisigst COMPOUNESHi e 2%hot axi s '

Assay: The C'}ﬁé@é b%héé@ﬂézrbﬁa ?)oB%e%rgﬁﬂlnuﬁﬁa%%HWﬂb%} Qéu@ﬁth%rrﬁér?s the

e} agonl st vs. agonit s operties est co € assay

measures the GatDRBI(B)aFOSSCB) toonigasteedgross aumemerame in ﬂsspeneepoeahengagnurran
CCR5 (BaF-550) to mdgrate across a nenbrane in respanse to ejther test

conpounds or GPARRAUNDS gTdiatel igaads (iranredl Thy AMIPRR). Calls|aigigr at e
across the permeable membrane towards compounds with agonist activity.
15 Compounds that are antagonists not only fail to induce chemotanxis, but are
also capable of inhibiting cell migration in response to known CCRS
ligands.
Luciferase Replication Assay:

Plasmids encoding the full length genome of HIV-1 pNL-4-Luc with
20 the gp 120 V-3 ioop replaced by the Bgl Il fragment of HIV-1 ADA, YU-2 or
HxB (ADA-Luc-FL, YU-2-Luc-FL and HxB-Luc-FL) are obtained from Dr.
Susan Pontow (Washington University, St. Louis MO). Replication-
_competent luciferase reporter virus stocks are generated by transfection of
plasmids into 2937 cells using Superfect (Qiagen) or Mirus transfection
25 reagents. Viral stocks are collected 48 hours following transfection and
titered for luciferase production on U-87-CCR5 or CXCR4 cells. U87-CD4-
CCRS cells (10*well) are plated in 96-well cell culture plates and incubated
overnight. Media is removed and replaced with 50 pl of fresh culture media
(DMEM, 10% FCS) and 50 ul of compound diluted in culture medium. Cells
30 are incubated with compound at 37°C for 1 hour. The résuitant supernatant
is removed and replaced with 20 u! of media containing compound and

infected with an equal volume of diluted or undiluted virus stock at 37 °C for



‘across the perneabl e menbrane towards conpounds with agonist activity. 1s
Conmpounds that are antagonists not only fail to induce chenbtaxis, but are
al so capabl e of inhibiti cell mgration in respon to known CCR5

| i gands. Luciferase Repl™ation Assay: Plasm ds enc ng the full length
-genone of W 2040380- 4- Luc with 20 the gp 120 V-3 | oop rREI'HEME3/MHP6Ithe Bgl |
| fragnent of HI V-1 ADA, YU-2 or HxB (ADA-Luc-FL, YU 2-Luc-FL and

HxB- Luc- FL) are obtained fromDr. Susan Pontow (Washi ngton University, St.
Louis MJ). Replication- conpetent lucif& ase reporter virus stocks are
generated by transfection of plasmds into 293T cells using Superfect

(Q agen) or M.A%dur@nThe Eell9are WdsRBl UHce with DMERL 8RRDOY @ Gahbgit ed 48
hours followi ng transfection and titered for luciferase production on

U- 87- CCR5 or @N@Msm&dmpo&ﬂ&?%@ﬁ@em celtmms(arézlmmatﬁedémreS plags elthei n
96-wel | cell ure Iat an cu over ia jsre ved and
repl aced wit hceﬂg ysegk| fl'r'%‘ a%% ytstﬁ EU%%"O&XO Magdrfm ‘KJnHaB

conpound di | y 3 b t und at
370 for 1 houp Tpdofighitt FOPREL PELnfgbyesTErhEN DAY 2rtlala J&'Lﬁﬁ%ﬁth 20 |
of medi a sontladiférage sohﬁmted(l%r@d'legajfl\wdlednwms atded|taly Sﬁ(ﬂﬂJaﬁd tie di l uted
or undiluted virus stock at 37 Cfo WO 201141056770 PCT/ US2003/ 040619
-37- 3-4 hour%ateﬁ"ﬁ%a‘é@Wd@té'YM%@@"éﬁé@WPWeﬁfEW ¥randonoety RArCRBHI a
containing c t he
col | o Tysed npHDcheeftiptonsdfs BHteMir i CHoURPERTP R ekt
transferred Emd_grrpﬂ on pl at esStfulbynex Technol ogf;l eBiV Raicstidrl y |VA) . HRMSequal
volurme of 5(luciferase substrate (Promega, Madi dbuciléf3se) Kamdligd Faynidy(Mit s
and.the plgtestregd i tely in a Wallac Lum nonet2r. Fiftly abfZB.®is@ety
pericent | nh bitory conc ations are determ ned using G aphRad PRI SM

sof t war e. gxarrpl e|[Structure HI Repl i cation HRVS (Luciferase)| | CSOnM Found
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While the present invention has been described in conjunction with
the specific embodiments set forth above, many alternatives, modifications
5 and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall within

the spirit and scope of the present invention.



~N OtNN19 / | 13 559.3769 \ NNN ONN Wile the present invention

has been described in congwnction with the specific‘rbodi ments set forth
n

above, many alternatives, difications 5 and varia s thereof will be
apparent t avohem@sefoordinary skill in the art. Al such g ﬂ%i/d’.ﬁl?x'
modi fications and variations are intended to fall wthin the spirit And

scope of the present invention. 0 W 2004/056770 PCT/ US2003/ 040619
is clainmed is: 1. A conpoung represented by structural fornula

CLAI M5 What
1. RRR31J
pharmaceutic
3ofr 4, sis
when n is O
2, then s is

10

15

REt( Zn NR6 R7 '1 N() N RI/ sY 50 Fornula | or

ally acceptable salt or SO?Y_%t!ﬁlé hereof; wherein: nis 0, 1, 2,

;;h i 2["3 ﬁ[ 4, 10t is or 4 with the provisos
! NeEfdn t is 1, 3 or 4, and ii) when nis 0 and t is

0O, 1, 3 or 4, Xis N ZisNorCH 15
1. A compound represented by structural formuia !:

Formuia |
or a pharmaceutically acceptable salt or solvate thereof; wherein:
| nis0,1,2,30r4;

sis 0, 1,2; 3or4;

tis 1, 2, 3 or 4 with the provisos that

iywhennisOand sis 2,thentis 1,3 or4;
and

iiywhennisOandtis 2,thensis 0, 1, 3 or4;

Xis N;
Zis NorCH;

R'is H, alkyl, aralkyl, -S(Oz)alkyl, -S{O»)aryl, -C(O)alkyl, -C(O)aryl,
-alkyl-aryl-R®, -alkyl-heteroaryl- R?, -S(O2)cycloalkyl, -S(02)-aryl-R®,
-C(O)cycloalkyl, -C(O)-aryl-R®, -C(OINR®R?'! or -S(02)NR*R?";

R’ R*, R°, R® and R” can be the same or different each being
independently H or alkyl;

R3is H, alkyl, cycloalkyl, aratkyl, heteroaralkyl, ary! or heteroaryl;

or R” and R® taken together are =N(O-alkyl), =N(OH), =N-N(R®R2")
or =CH(alkyl) provided that when one or both of X and Z is N, Rz and R®
together are not =CH(alky!);

-41-
a

t hat

1)



Rl is H alkyl, aralkyl, -S(02)al kyl, -S(02)aryl, -C(Oalkyl, -C(OQaryl, C
-al kyl -aryl -R8, -alkyl - h teroaryl - RS, -S(02)cycloal |, -S(02)-aryl-R8,
-C(Ocycl oal kyl, -C(0)- |-R8, -C(ONR 2'R 21 or - 2)NR 20R 21 R2, Ra,

R5, R6 a £ the sane or different each being 2 ently H or
al kyl ; RBH@iO?BOHgﬁgIﬁI}ﬁI cycl oal kyl, aral kyl, heteroaral kypc*%gﬁ'g@? 019
heteroaryl; or R2 and R3 taken together are =N(O al kyl), =N(OH),

=N- N(R20R21) or =CH(al kyl) provided tQ t when one or both of X and Zis N,
R2 and R3 together are not CH( al kyI) WO 2004/ 056770 PCT/ US2003/ 040619

-42 R8 is aryl, eroar vyl di.phen y hete -N- R10
R16 15 R16 R -R ?ﬁ{s‘ﬁa% h‘%e rﬁ‘é&ﬂ‘y'aaaﬁ Adlg“ M“’@‘ﬁr ‘E'&*@ 8‘? ere| no.
each R10 is the same or different and independently select eﬁjm‘rom CH3 or
hal ogen, Y is N or N(-> 0) and each of said aryk, 5 fI uor enyly di phenyl and
het eroaryl is substj twt ed or thlgigal |y i ndepen substiputgd with 1 to
4 substituents which L. Ruent sitan be the ga »—‘F-igf +§ t ed¥ch being
of , R12, , R14 and
: NH2 i @10

i ndependent |y sel-ec fro the—gﬁmlpetemybtl
R15; RO is HxﬁlklR” cycloaH«I - OH,
-N(H)C(O)N(I—(é Gyl -NHS(02)R20 or -N(H)C(O)al Kyl; R11 and 2 can be the
sane or differen{ and are each independently selected fromthe group -
consi sting of al y hal oal kyl, hal ogen, -NR18R 9, -OH, -CF3, -OCH3,

3 is selected fromthe group consisting of H Rl1,
-CH2F, -CHF2, -C(OH, -CH=NOR18, pyridyl-N oxide,

-0 acyl and -0
aryl, - %F 15
pyrim d| nyI pyr

-N(H) C(O N(Hf(cycl l)al M‘%ﬁfgg‘ 3aghm2£%)s§ ﬁgfkg %(%Iﬁw H'éh lﬁgglnég'l"ay
o1 ) Nl A S SRLAY i N R o BRI
s fluorenyl, dipheny! and heteroaryi is substituted or optionally independently
substituted with 1 to 4 substituents which substituents can be the same or
different each being independently selected from the group consisting of
R“, R12, R13, R14 and R15,'
R®is H, alkyl, -CF3, cycloalkyl, -OH, -OCHa, -NHz,
10 -N(H)C(OIN(H)alkyl, -NHS(02)R?® or -N(H)C(O)alky!;
R'* and R can be the same or different and are each independently
selected from the group consisting of alkyl, haloalkyl, halogen, -NR'®R",
-OH, -CF3, -OCHg, -O-acyl and -OCFj3;
R™ is selected from the group consisting of H, R, ary, -NO,, -CN,
15 -CHzF, -CHF2, -C(O)H, -CH=NOR?"®, pyridyl-N-oxide, pyrimidinyl, pyrazinyl,
-N(R'™)CONR'R?, -N(H)C(O)N(H)(haloatky!),
_ -N(H)C(O)N(H)(cycloalkylalkyl), -N(H)YC(O)alkyl, -N{H)C(O)CF3,
 -N{RH}S{O2)N(alkyl)z, -N(H)S(Og)aikyl, -N(S(02)CF3)z, -N(H)C(O)Oalkyl,
cycloalkyl, -SR*', -S(O)R?*, -S(0,)R?', -S(02)N(H)(alkyl), -OS(Oz)alkyl,
20 -0S(0,)CF3, hydroxyalkyl, -C(O)NR'R'®, -C(O)N(CH2CHz-0-CHs)s,
-OC(O)N(H)alkyl, -CO2R", -Si(CHs); and -B(OC(CHa)z)z;
R™ is selected from the group consisting of alkyl, haloalkyl, NH; and
R'S-phenyl; |
R™ is 1 to 3 substituents selected from the group consisting of H,
25 alkyl, haloalkyl, -CFs, -CO2R™, -CN, alkoxy and halogen; wherein said R™
moieties can be the same or different each being independently selected

when there are more than one R'® present:



20 -05(02) CF3, hydroxyal kyl, -C(O NRL8R19, -C(O N(CH2CH2- O- CH3) 2,
-OC(O N(H)al kyl, -CO2R 8, _-Si (CH3)3 and -B(OC(CH3)2)2; Rl14 is selected from
t he group consi sting of yl, hal oal kyl, NH2 and m-phenyl ; RI5is 1 to 3

substitue g’sﬁﬂ"%ﬁﬁd from the group consisting of 25 al kyl, hal oal kyl ,
-CF3, -C0 . -CR, ""al koxy and hal ogen; wherein sai d R15 PGRUS0DESI06AN be
the sanme or different each being independently selected when there are nore
t han one R15 present; WD 2004/ 056770 PCT/ US2003/ 040619 -43- R16 and R17
can be the sane or different each bei rrg43i hdependently sel'ected fromthe
group consi sting of 6hydr Oﬁen and al kyl, or R16 and R1l7 together are an

al kyl ene group an®RWiand RRecandrarthe sametrciffeteny eack being indepentiontly a spi r o

i f 3 6 : R 8, .R19 R20 h h
i T Pertnt andacidon i Bioud cRonistind b Ve oA AR St e ot ' ng of
H, | kyl y i | f th
al ky Cy%g%héb’breéﬁ%\ky;}%rfi%ﬁrﬁﬁ%h’thé’&grﬂgahdy\iﬁipﬁ:gnl tﬁ.@we romthe

group consi st of al kyl, hydr oxy yl ene,
cycl oal kyl , atptheddoram alspyb;ringhefrtob eadborobteasd al kyl , al kyl ene, aryl,

| al kyl | kyl d kyl, het ryl, het | kyl
ary it ool kyeabkony it ol L et erogi s et oar sl
unsubsti t ut eﬂ'lg]o%rge%bhﬂf%Eie\étéd‘ﬁ@rﬂqglglf‘q}épé rg;toﬁ'si%@hghtdftl—ﬁ dal%%lé%?@l(ﬂré alR' €

noi eti es whic an be the sane or ere sal S ‘are
i ndependent | and dledetoadylf r om t he group consisting of -OH al koxy, -CN,
hal ogen, -NR 18R19,-C(ONRIBR 9, -N(R 8)C(O R19, -N(R18)S(02)R19,
-S(02) NRI8R1GMI-C(O)OR 8, -OCF3, -CF3, -S(02)R 8 and -C(OR18. 20 2. A

conmpound accordi Ngp2t § 1863 ¥ gﬁ%b@}ﬁg‘?m W@?‘_‘g'@g%%'kﬁ' A conmpound

according to claim 2 erern 2R cohpound

aco(gr di ng t ohedraxpalkylWMatotane, Bicioalkyl, ar(&%d arkkyl; -S(02)aryl or

-S(2) cycl oal kyl .. i
wherein each of said akkyl, alkylene, aryl, arylalkyl, aralkyl, alkoxy,
hydroxyalkyl, heteroaryl, heteroaralkyl, cycloalkylalkyl and cycloalkyt in the
definitions above can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, -

15 where said moieties are independently selected from the group consisting

of -OH, alkoxy, -CN, halogen, -NR'R'® -C(OINR'®R®, -N(R'®)C(O)R"®,
-N(R™®)S(02)R™, -S(02)NR™®R®, -C(O)OR'S, -OCF3, -CF3, -S(02)R"® and

-C(O)R™®,
20
C
2. Acompound according to claim 1 wherein R* and R” are alkyl.
3, A compound according to claim 2 wherein R* and R” are methyl.
25 4. A compound according to claim 1 wherein R' is H, -S{O2)alkyl,

-S{Oz)aryl or -S(Oz)cycloalkyi.
5. A compound according to claim 1 wherein R' is H,
T
O—=5=—0 Mlm
0=S=0 wiww
=S=0
al, or |

6. A compound according to claim 1 wherein R? is aryl or aralkyl.



5 A conmpound according to claim1l wherein RLis H 0O=S=0 0=S=0 0=S=0 6C
or 6. A conpound accordigg to claim1l wherein R3 isgaryl or aralkyl. WO
2004/ 056770 PCT/ US2003/ 619 -44 1. A conpound ac‘rdi ng to claimwherein

R3 is bengy@orny!l . 3. A conpound according to clai N R8 is
het er oaryl . N---R9 Ncl A conpound according to cl ai nlfel l\;\%?@ﬁ(‘)@]&g S

R10 R10 or , wherein each R1O is the sane or different and 5 i ndependently
selected from-CH3 or halogen, Y is N.ogg N(-> 0) and each of said aryl,
fluorenyl, diphenyl or heteroaryl is unsubstituted or optionally

| ndependent |y SUbRLEdbRtELBO SIS AMRT ROSEEENS) R

substituents can sane or ent I'S" | ndepende

fromthe groBp copstarhpogndbcedtindiclait 3, wiRirkiraRd ishsterbaryl0, A conpound

having the structural fornmula | according to claim1l wherein RL and R3 are

as defined in the following table: RL R | -1 0=S=0 PMB\ | _ 0==s==0C WD-

2004/ 056770 PCT/ US2003/ 040619 -45- H1 0=5=0 / N :
Vs

—N
Q. A compound according to claim 1 wherein R® is

R10

N —Y
o %}
R'C or ,wherein each R is the same or different and

5 independent[y selected from -CHj3 or halogen, Y is N or N(— O) and each of -
said aryl, fluorenyl, diphenyl or heteroaryl is unsubstituted or optionally
independently substituted with 1 to 4 substituents each of which
substituents can be the same or different and is independently selected
from the group consisting of R", R'2, R'3, R™ and R™.

10 Y0. A compound having the structural formula | according to claim 1

wherein R and R® are as defined in the following table:

R1 R3
R K
0=8=0
PMB

|
O0—=5=0

Cl




0=S=0 It, A conpound according to claiml represented by the structural

formulae: NNN 0=3=0 tN O HtN OPMB bN O NyN NON NN N~ \ N~ N~ NN

0=5=0 ~N O OS.O~NNO Og=p NN O 5 NON 6, NN NyN a WD 200%4/056770

PCT/ US2003/ 040619 -46- I\ / H=1 " NO N -'"N NOiIi_ONNOCc 0 NN
N

FI\. HN~N N> NNNNN HNNGCS=OO FIIOIIl LACO F H/ / No NNO
~N~~,NaSOtNrr|),NV.NN OO0 FFO N—~N.SO~,Nt_NI % N
WO 2004/056770 PCT/US2003/040619
-45 -
H %

s

it. A compound according to claim 1 represented by the structural
formulae: ‘

Iz
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eutically effective

L e e R o

conposition according to claimi2 further

conprising one or nore pharnmaceutically
pharmaceutical conposition according to
nore pharmaceutically acceptable carrier
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ot her agents useful in the treatnent of
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i fo. The pharnmaceuti cal
sing one or nore antiviral or .
| mmunodeficiency Virus. ro

or -

n
igi%B, further conprising one
heNtreatnent of Human
i ai:iqnposition of claimlL;,
N
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ot Moo %7 Maon
o) o)
N | N
A\O(N’T\ K/Nb\,jﬁ?\, VSSBN!?/\ '\/NJO\H;L:R;
0 o)

i2. A pharmaceutical composition

comprising a therapeutically effective

amount of one or more compounds of claim 1.



protease inhibitors. 1q% The pharmaceutical conposition of claimt:, wherein
‘said antiviral agent is_selected fromthe group consisting of zidovudine,

| am vudi ne, zal citabin di danosi ne, stavudine, ab vir, adefovir

di pi voxi | 0 ir, 20 BCH 10652, emtricitabine, Deta:l.- APD,

.| odenosi n‘é’d %‘I‘Q@&?Z@I ne, delaviridine, efavirenz, PNU 145%55’%21 01%&%,

MKC- 442, (+)-calanolide A and B, saquinavir, indinavir, ritonavir,

nel finavir, lasinavir, DWP-450, BMS- 2322623, ABT-378, anprenavir,

hydr oxyurea, ribavirin, 1L-2, IL-12, pentafuside, Yissum No. 11607 and

AG 1549. 25 . Th se of one or nore.conpounds acgording.tq claiml for
the prepar atibsn df PHEHEArEalie Coriastion: ChaHarg mieocer Fisan s omves. * 21
Use of one orarﬁ&g,q&ng%rgggg{eﬁyuﬂgsrcﬁcfgjﬁ .11 for the preparation of a
medi canent to treat Human | nmmunodeficiency Virus. 22. The use of claim 20
further conprigi nd tedphaimsaezitival corepositionrazcordingvo ckdinar. dyitleer agent s

useful in the treatnment of Human | mmuno-. defici eq%%é Virus. WO 2004/ 056770

PCT/ US2003/ 0466 1SING 8BNS PN KIS B'_%%'"?ﬁceé‘i’ﬁf‘l 99CERAY |eFRHTEE-d anti vi ral agent
s selectgd 5 omieohoHAARRS EomBBsiibn MELRARL S dPI® fudfignscr | pt ase
i nhi bitors, on- nucl eosi de reverse transcriptase“inhibitors and protease
i nhibitors. @#pribing oae wimoileapmardBcevtiealty acceqitdblendarviersal agent i s
ting of zidovuydi m vudi ng, '

e e o ne. | rande MRS R somaesiian o darmIRe urhRE COBENEINg SBficavi 1
BCH- 10652, Lt ricihabi 1 | i i rapi ne,
-del avi r;sdi ne%@%ﬁﬁ@ﬂ’g?@&@%@%ﬂ@g&é&?@%e t%ﬂﬁg%ﬁ-ﬂ?ﬁ%g[ :Ir[]”olnsde A and

B, saqui navilnmurdiefigiency Virdusonavi r, nel finavir, |asinavir, DW-450, BMS to
2322623, ABT-378, _anprenavir, hydroxyurea, ribavirjn, JL-2, IL-12, -

bof af usie, Ni-sslPENghaImaRsHtigHCobeslion obgiain (A duBhet FamPrsisseis d or gan
transpl ant r %J{fr?drla%tiv%géi? o?ﬁer. géhts ﬁéﬁﬁﬁﬁhe@( difrldnt Bf Higafat oi d
arthritis, inflammatory bowel diSease, atopic dermatitis, psoriasis,

ast hma, al | elgiremodeficigncyMirisscl erosi s conprising 1s administering to a

atient ‘in negd of_ such treatnent a therapeutijcall effective ampupt of one
8r Tor e Conpggjdstm]e@?%{mﬁcguhcal compos?:tlor? of claim it'oy, wherein said antiviral

agent is selected from the group consisting of nucleoside reverse

15 transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors and
protease inhibitors.
A.  The pharmaceutical composition of claim {2, wherein said antiviral
agent is selected from the group consisting of zidovudine, lamivudine,
zalcitabine, didanosine, stavudine, abacavir, adefovir dipivoxil, lobucavir,
20 BCH-10652, emitricitabine, beta-L-FD4, DAPD, lodenosine, nevirapine,

C delaviridine, efavirenz, PNU-142721, AG-1549, MKC-442, (+)—calanolide A
and B, saquinavir, indinavir, ritonavir, nelfinavir, lasinavir, DMP-450, BMS-
2322623, ABT-378, amprenavir, hydroxyurea, ribavirin, IL-2, IL-12,
pentafuside, Yissum No. 11607 and AG-1549.

25
20.  The use of one or more compounds according to claim 1 for the
preparation of a medicament to treat Human Immunodeficiency Virus.
21.  Use of one or more compounds according to claim 11 for the
preparation of a medicament to treat Human Immunodeficiency Virus.
22.  The use of claim 20 further comprising administering one or more

antiviral or other agents useful in the treatment of Human Immuno-
deficiency Virus.



16 The use- of claim?25, for treating solid organ transplant rejection,
graft v. host disease, umatoid arthritis, infla tory bowel disease or
multiple sclerosis furt conpri sing adm nisteri n&aid one or nore 20

conpoundswignoegods7mat i on wi th one or nore pharnaceuti cal pgrTagemplaishe
carriers. 21. The as2 of claim2fn for treating solid organ transpl ant
rejection, graft v. host disease, rheumatoid arthritis, inflamatory bowel
di sease or nultiple sclerosis further-é8naprising adni nistering one or nore
additional 25 agents useful in the treatnent of said diseases. ~$. A kit

conpri si ng i &eparta eueent af 8P 1) wherbitod#id RativirgEagdtias garetdd cal -
conpositions for use in conbination to treat Human | nmunodeficiency Virus .
whi ch conpri Jenithe @feu sansistieg chnuprasiieoeversealrareaiipizse inwbitsspri si ng
one or nore co unds of claim,l 30 in one,ar. nore pharnmaceutically .
acceptable. cdPITayaeBshis BBl taiseila Bl phodRleRR e b bfidrs. :
phar maceut i cajy, CoOMQsi {@NS of MEMHIT REhBR S4id JFRIVRaPaldntii& 8bjctedt her
agents useful in the treatnment of Human s WO 2004/056770 PCT/US2003/ 040619 °
- 49- | muikoddfarnitea gyonp cassisting nézidovudine, [Emivodineyzalciiabineaccept abl e

e G P SR uh TR, EOTRE, R Rlagh o 5
\Rﬂg: reniiﬁelrjnt : g%gwii’ri%@?rﬁ%,%tﬁ-ﬁpf)ﬂl BrAPlﬁ‘,QOd&SQHBPHéﬂre?ﬁiﬁ&rdjélﬁﬁriBfhef;" aim 1,

efavirenz, PNU-142721, AG-1549, MKC-442, (+)-calanolide A and B,
saquinavir, indinavir, ritonavir, nelfinavir, lasinavir, DMP-450, BMS-

10 2322623, ABT-378, amprenavir, hydroxyurea, ribavirin, IL-2, IL-12,
pentafuside, Yissum No. 11607 and AG-1549.
2. A use of treating solid organ transplant rejection, graft v. host
disease, arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple sclerosis comprising

15 administering to a patient in need of such treatment a therapeutically
effective amount of one or more compounds of claim 1.
%. The uze of claim %5, for treating solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis, inflammatory bowel disease or
multiple sclerosis further comprising administering said one or more

20 compounds in combination with one or more pharmaceutically acceptable
carriers. |
2. The use. of claim 2k for treating solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis, inflammatory bowel disease or
muitiple sclerosis further comprising administering one or more additionat

25 agents useful in the treatment of said diseases.
8. A kit comprising in sepafate containers in a single package
pharmaceutical compositions for use in combination to treat Human
Immunodeficiency Virus which comprises in one container a
pharmaceutical composition comprising one or moré compounds of claim 1

30 in ohe or more pharmaceutically acceptable carriers, and in a separate
container, one or more pharmaceutical compositions comprising one or

more antiviral or other agents useful in the treatment of Human
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Immunodeficiency Virus in one or more pharmaceutically accepiable

carriers.
H. A process for making a pharmaceutical composition of claim 4,

comprising combining at least one compound of claim 1, and at least one

5  pharmaceutically acceptable carrier.

30. A compound according to claim 1, wherein n is 0.



