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15 Backaground 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
progression of AIDS, there is still a need to find a safer, more efficient, less

20 expensive way to control the virus.

It has been reported that the CCR5 (CC Chemokine Receptor 5)
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 secondary chemokine co-receptor

25 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 HIV into the cell is
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20 PCT Publication WO2002/081449 published October 17, 2002 (R.
Albert et al), discloses certain bipiperidinyl derivatives useful as chemokine
receptor inhibitors.

A-M. Vandamme et al., Antiviral Chemistry & Chemotherapy, 9:187-

203 (1998) disclose current clinical treatments of HIV-1 infections in man

25 including at least triple drug combinations or so-called Highly Active
Antiretroviral Therapy (“HAART”). HAART involves various combinations of
nucleoside reverse transcriptase inhibitors (“NRTI”), non-nucleoside
reverse transcriptase inhibitors (“NNRTI") and HIV protease inhibitors (“P1").
In compliant drug-naive patients, HAART is effective in reducing mortality

30 and the progression of HIV-1 to AIDS. However, these multidrug therapies
do not eliminate HIV-1 and long-term treatment usually results in multidrug
resistance. Development of new drug therapies to provide better HIV-1
treatment remains a priority.
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or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
p is a number from 1-4;
q is a number from 0-4;

15 M s aryl substituted with R' and optionally substituted with R'®, or
heteroaryl substituted with R' and optionally substituted with R'2, or
N(alkyl)pyridone with the proviso that when M is N(alkyl)pyridone,
then p is 0-4 with said p moieties being the same or different, each p
moiety being independently selected from the R' and R'® moieties;

20 R'is selected from the group consisting of:

-alkyl-C(O)-heterocyclyl,
-alkyl-CN,
-alkyl-N(C=0)-alkyl-N(R*R®),
-alkyl-N(C=0)-alkyl(aryl)-N(R*R®),

25 -alkyl-N(C=0)-heterocyclyl,
-alkyl-N(C=0)-heteroalkyl,
-alkyl-N(C=0)-alkyl(hydroxy)(aryl),
-alkyl-N(C=0)-C(=O)(aryl),
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with RL and optionally substituted with R18, or
heteroaryl substituted with Rl _and optionally
substituted with R18, or N(al kyl)pyridone with the
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-alkyl-C(O)R®,

-alkyl-C(R®)(=N-OR?®),

-N(C=0)-alkyl-N(CHR*R®), and

~S(Oz)(heterocyclyl);

R’ is selected from the group consisting of H, alkyl, aryl, arylalkyl,
heteroarylalkyl, alkylketone, arylketone, alkyl, haloalkyl, cycloalkyl,
heterocyclyl, cycloalkylalkyl, alkylsulfonyl, arylsulfonyl, alkoxyalkyl, or
amide;

R3is selected from the group consisting of aryl, 6-membered heteroaryl,
fluorenyl; and diphenylmethyl, 6 membered heteroaryl-N-oxide,
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aryl, fluorenyl, dipheny! and heteroaryl is unsubstituted or optionally

, wherein each of said

independently substituted with 1-4 substituents which can be the
same or different each substituent being independently selected
from the group consisting of R'', R*?, R'®, R and R'®;

R* is selected from the following group consisting of H, alkyl, cycloalkyl,
heterocyclyl, hydroxyalkyl, aryl, heteroaryl, alkyloxy, S(O)alkyl,
S(Oy)cycloalkyl, S(O)arylalkyl, S(Oz)aryl, C(O)alkyl, C(O)aryl,
C(O)arylalkyl, C(O)cycloalkyl and C(O)NR°R® ;

R® and R® can be the same or different, each being independently selected
from the following group consisting of H, alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl and heteroaryl;
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-N(H)C(O)N(H)(chloroalkyl), -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(H)S(O2)cycloalkyl, -N(SO2CFs3)z, -N(H)C(O)Oalkyl, -cycloalkyl,
-SR?%, -S(0)R?, -S(0,)R?, -S(0O2)N(H)(alkyl), -O-S(Oy)alkyl,
-0-S(0,)CF3, hydroxyalkyl, -C(O)N(R'°R?),
-C(O)N(CH2CH5-0O-CHz3),, -OC(O)N(H)(alkyl), -C(O)OR'?, -Si(CHa)s
and —-B(OC(CHz3))o;

R'* is selected from the group consisting of alkyl, -haloalkyl-NH, and
R'S-substituted pheny;

RS is 1-3 substituents which can be the same or different each being
independently selected from the group consisting of hydrogen,
-alkyl, -haloalkyl, -CFs, -C(O)OR®, -CN, alkoxy and halogen;

R'® and R'’ can each be the same or different each being independently
selected from the group consisting of hydrogen and alkyl, or
R' and R’ together are a C,-Cs alkylene group and with the carbon
to which they are attached form a spiro ring of 3 to 6 carbon atoms;

R', R® and R*' can each be the same or different and are each
independently selected from the group consisting of H, alkyl, aryl,
arylalkyl, and cycloalkyt; -

R* is selected from the group consisting of alkyl, -haloalkyl,
(C1-Cs8)hydroxyalkyl, alkylene, cycloalkyl, aryl and arylalkyl-;

R'8 is selected from the group consisting of halo, alkyl, haloalkyl, alkoxy,
cycloalkyl, heterocyclyl, amido, CF3, OCF3, aryl, heteroaryl, -YR®,
-C(=0)(C3-Csgcycloalkyl), -C(=0)(Cs-Cgheterocyclyl),
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heteroaryl;- 5 - X is heterocyclyl, NR R6, -Q(alkyl),
-QO(Cycloalkyl) or -OH, R9, R10O and Z can be the sane
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15 (Cz-Cs)hydroxyalkyl, -(C2-Cg)alkylene, -(Cs-Cs)cycloalkyl, -aryl and
-aryl(C4-Ce)alkyl;
R?" is 1, 2 or 3 substituents selected from the group consisting of H, halo,
(C1-Ce)alkyl, (C4-Cs)alkoxy, -CF3, -OCF3, CH3C(O)-, -CN, CH3SO,-,
CF3S0,- and —NH,, wherein R?” can be the same or different and is
20 independently selected when there are more than one R¥ present;
Y is S(Oy), S, S(O), O or CHy;
and
A is selected from the group consisting of H, alkyl, and alkenyl.
The term “spiro ring” refers to moieties such as, for example, the

o KE

The depicted moieties -(R?)aryl, and -(R*")heteroaryl mean that

25  following illustration:

(R%) represents the substituent(s) on the aryl and heteroaryl respectively.
The compounds of Formula | can be useful as CCR5 inhibitors and
30 in the treatment and prevention of diseases associated with CCR5 and

Human Immunodeficiency Virus.
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-(C1-C6)alkyl-N(C=0)-heteroalkyt,
-(C1-C6)alkyl-N(C=0)-(C1-C6)alkyl(hydroxy)(aryl),
-(C1-C6)alkyl-N(C=0)-C(=O)(aryl),
-(C1-C6)alkoxy-C(O)X,

20 -(C1-C6)alkyl-SO»-(C1-C6)alkyl-N(R*R%);
-halo(C1-C8)alkyl-C(O)OR?,
-halo(C1-C8)alkyl-C(O)-N(R°R®),
-(C1-C8)alkyl-S(O2)R®,
-S(0O32)(hydroxy(C1-C8)alkyl),

25 -(C1-C8)alkyl-C(O)R®,
-(C1-C6)alkyl-C(R%)(=N-OR®),
-N(C=0)-(C1-C6)alkyl -N(CR*R?®), and
-S(Oz)(heterocyclyl).

In another embodiment, M is an aryl.
30 In another embodiment, M is a phenyl substituted with one R’
moiety.
In another embodiment, p is a number from 1 to 3.
In another embodiment, p is 1.
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another GNhRdhaPGhbolinéht?R® W5 bhbHjied heteroaryl.

In another embodiment, R? is phenethyl.
In another embodiment, R® is a substituted phenyl or substituted
15 pyrimidine.

In another embodiment, R® is a phenyl substituted with one or more
moieties which can be same or different each being independently selected
from the group consisting of alkyl, urea, amine and sulfonamide.

In another embodiment, R* is an alkyl, hydroxyalkyl, SOzalkyl or

20 C(O)NR°R®.

In another embodiment, A is methyl.

In another embodiment, Z is H.

In another embodiment, M is phenyl; R' is -(CH,)-C(O)-heterocyclyl,
-(CH2)CN, -(CH3)-N(C=0)-heterocyclyl, -(CH)-N(C=0)-CHz-heterocyclyl, -

25 (CHa)-SO,-CH2-NR*R®, or -(CH,)-C(R%)(=N-OR®); R® is a substituted
pyrimidine, X is a heterocyclyl, and A is methyl.

In another embodiment, q is 0.

In another embodiment, Y is S(Oy).

As used above, and throughout this disclosure, the following terms,

30 unless otherwise indicated, shall be understood to have the following
meanings:

"Patient" includes both human and animals.

“‘Mammal” means humans and other mammalian animals.
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optionally substituted by one or more substituents which may be the same
or different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxy and —C(O)O-aikyl.
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-
propyl, isopropyl and t-butyl.

"Alkynyl" means an aliphatic hydrocarbon group containing at least
one carbon-carbon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyi, are
attached to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6
carbon atoms in the chain which may be straight or branched. Non-limiting
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl
and 3-methylbutynyl. The alkynyl group may be unsubstituted or optionally
substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system
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
phenyl and naphthyl.
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a gtﬁgg%ﬂ I?%t&%tfoﬁ&??ﬁwg%n ot Stk 28R rééﬁé\&%@, is pl?r%sie?’lt as a
ring atom. A nitrogen atom of a heteroary! can be optionally oxidized to the
corresponding N-oxide. Non-limiting examples of suitable heteroaryls
include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl, pyridone (including N-
substituted pyridones), isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-bjthiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The term
“heteroaryl” also refers to partially saturated heteroaryl moieties such as, for
example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like.

"Aralkyl® or “arylalkyl” means an aryl-alkyl- group in which the aryl
and alkyl are as previously described. Preferred aralkyls comprise a lower
alkyl group. Non-limiting examples of suitable aralkyl groups include benzyl,
2-phenethyl and naphthalenylmethyl. The bond to the parent moiety is
through the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are
as previously described. Preferred alkylaryls comprise a lower alkyl group.
Non-limiting example of a suitable alkylaryl 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



pyrimdine, Xis a heterocyclyl, and Ais nethyl. n
anot her enbodi nent, q is 0. n another enbodinent, Y is

W®L@0s5p42586 used above, and throughout this di sSeADES2084/036273

5

the follow ng terns, unless otherw se indicated, shall
be understood to have the faljjow ng nmeani ngs:
“Patient" includes both human and ani mals. "Mammal "

iy ngmgﬁ?ﬁ ﬁﬁggkkg %pg&%ﬁﬁ%%&%ﬁ v%th?r%ﬁe BME% ""ring

St 55 sQbstRuEmeh QhicHghag EtheHante abdifferdnty anakawas
20 carbon atons in the chain. Preferred al kyl grou

comsiedinad gbeve. Novdimitieg examplesofauiable Woﬂﬁéycé'ﬁé%)'ﬁ%alkyls

R0 E e bR ERREALA ABHEw e B Mo

mﬂlmlilrﬁy\lskamblesl ofguitapke mumbyass me;ldallkyls @tdhyde dwdecallnyl
pyl, are attached to a. linear al kL%/

o Rpfoomekasangid bl atse e tiabostuted Sgaries
| hed.
ThaUEn g Al eBRIE, IRy R et e
subst it UHahbgeyl areans: fluasine, sbibsinet bromise i lobhnea?r@‘erred are

thg rI di ff ergrl]t each substituent being
in 'é‘ﬁ@ﬂﬁe PR AN YeMING om t he group consisting of

1ohal o, alkylg syitdn substituemkinbans vasidstitiemt @nach@d toany

20

25

30

al kyl t hi o, "am no, -NH(al - NH( cycl oal kyl )
- N(aaomnge of nearajomtlammgqy@%@ arhigh, fornexamplei, repigees an

oA g AL PEA LY SRt Ping SRS Bk s
an thé isaht orodifisgdng owerdmmlgg mmep@ouemlw se@ctﬁd fremsthe @n@up

carbon-carbon triple bond and wh t or
by SRDRELING A ARV STy DteBadl. Zralk AKHRHE

5| N HtéroaPstkyl; h&%?éﬁ{:ra%r@l,‘ﬂéwr‘oarylalkynyl, alkylheteroaryl, hydroxy,
hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano,
carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroaryithio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NHz, -C(=NH)-NH, -
C(=NH)-NH(alkyl), Y1Y2N-, Y1Y2N-alkyl-, Y1Y2NC(O)-, Y1Y2NSO,- and -
SO,NY,Y2, wherein Yy and Y, can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloalkyl, and aralkyl. “Ring system substituent” may also mean a single
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(CHs)>- and the like
which form moieties such as, for example:

Dol

"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 atoms, in which one or more of the
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there is no -OH attached directly to carbons marked 2 and 5.

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

the moieties:
A
I SN
Vo »
25 H and N" “oH

are considered equivalent in certain embodiments of this invention.
“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls contain a lower
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20 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

25  the parent moiety is through the ether oxygen.

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

30 "Aralkyloxy" means an aralky!-O- group in which the aralkyl group is
as previously described. Non-limiting examples of suitable aralkyloxy
groups include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the
parent moiety is through the ether oxygen.
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"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting
example of a suitable aralkoxycarbony! group is benzyloxycarbonyl. The

20 bond to the parent moiety is through the carbonyl.

"Alkylsulfonyl" means an alkyl-S(O.)- group. Preferred groups are
those in which the alkyl group is lower alkyl. The bond to the parent moiety
is through the sulfonyl.

"Arylsulfonyl" means an aryl-S(O)- group. The bond to the parent

25 moiety is through the suifonyl.

The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group,
provided that the designated atom’s normal valency under the existing
circumstances is not exceeded, and that the substitution results in a stable

30 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
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When a functional group in a compound is termed “protected”, this
means that the group is in modified form to preclude undesired side
reactions at the protected site when the compound is subjected to a
reaction. Suitable protecting groups will be recognized by those with
ordinary skill in the art as well as by reference to standard textbooks such
as, for example, T. W. Greene et al, Protective Groups in organic Synthesis
(1991), Wiley, New York.

When any variable (e.g., aryl, heterocycle, R, etc.) occurs more than
one time in any constituent or in Formula |, 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

30 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,
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phase and isolatable solvates. Non-limiting examples of suitable solvates
15 include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H20.

"Effective amount" or “therapeutically effective amount” is meant to
describe an amount of compound or a composition of the present invention
effective in inhibiting the diseases noted above and thus producing the

20 desired therapeutic, ameliorative, inhibitory or preventative effect.

The compounds of Formula | can form salts which are also within the
scope of this invention. Reference to a compound of Formula | herein is
understood to include reference to salts thereof, unless otherwise indicated.
The term "salt(s)", as employed herein, denotes acidic salts formed with

25  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 salts") may be formed and are included within the term "salt(s)" as

30 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



propanoyl. "Aroyl" means an aryl-C(O - group in which

the aryl group is as previously described. The bond to
WO bwspeasent noiety is through the carbonyl. PCT/US2004/036273

Non-limting exanples of suitable groups include

benzoyl and 1- naphthoyl. "A oxy" means an al kyl - O

group in which the alkyl group is as previously
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-na enemet bond to’ ar ent
t hrsahgydatdse sacd:leatesx?gMes tatarates) ﬂhwthnatesmnimmeﬁulfonates

or etsouknres wiies. Aok e fe ) AdSlihRy: Boywnicn are
msu' gé}mralﬁédfwnaé}be suhitaBRSfol tH toimatibh oY bhBirAadé\dically useful

hylthio. The bond to the parent noiety is through
thesaéftSIfom basmgharmaeeutt@ar@nmphmdﬁlars @Wé@ﬁd fer axaewle, by
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| ncPropertes Belddtion amﬁUBar(BOb&) anch Witey- b@m S CBdﬂ’ge et al,
par‘?&}mglo I elglyarlmséctem:gg/ c:é#c%ss(% 977) 66(1) 1-19; P. Gould,
15 International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The
Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
The Orange Book (Food & Drug Administration, Washington, D.C. on their
website). These disclosures are incorporated herein by reference thereto.
Exemplary basic salts include ammonium salts, alkali metal salts
20  such as sodium, lithium, and potassium salts, alkaline earth metal salts
such as calcium and magnesium salts, salts with organic bases (for
example, organic amines) such as dicyclohexylamines, t-butyl amines, and
salts with amino acids such as arginine, lysine and the like. Basic nitrogen-
containing groups may be quarternized with agents such as lower alkyl
25 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
30 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.



"Aral kyl thi 0" means an aral kyl -S- group in which the

aral kyl group is as previously described. Non-limting
wexaspls1nf a suitable aral kylthio group i s bereyiUsivne036273

The bond to the parent noiety is through the sul fur.

" Al koxycar bonyl " neans an al kyl - O CO- group.

Non-limting exanpl es of suitable al koxycarbonyl
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xRl WRER o e SRl of IR AaBies ARl techniaues

st atuch w0 fgraaxatnpl€dnRi sppdctssopy, shonstHe prestaca biifhersolvent
vari ables are pernmissible only if such conbinations

r edQr watqy) it @%@Wpﬁjﬁ&@'vaﬁl (orftvaksate) conpound'  or
5,5t PP SHTHEUME ForORE art SR URALY B o rocrus
usdheteocflagay exist impineirttaufonuericaformaédri exanmplef as an aamde or
imino ether). All such tautomeric forms are contemplated herein as part of
the present invention.
All stereoisomers (for example, geometric isomers, optical isomers
20 and the like) of the present compounds (including those of the salts,
solvates, esters and prodrugs of the compounds as well as the salts,
solvates and esters 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
25  forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention, as are positional isomers (such as, for example, 4-
pyridyl and 3-pyridyl). Individual sterecisomers of the compounds of the
invention may, for example, be substantially free of other isomers, or may
be admixed, for example, as racemates or with all other, or other selected,
30 stereoisomers. The chiral centers of the present invention can have the S
or R configuration as defined by the JUPAC 1974 Recommendations. The
use of the terms "salt", "solvate”, “ester”, "prodrug" and the like, is intended

to equally apply to the salt, solvate, ester, and prodrug of enantiomers,



formul ation into an efficacious therapeutic agent. The
term"optionally substituted" neans optional

waabsvizsuti on with the specified groups, radi cBABUS004/036273
noi eties. The term"isolated” or "in isolated fornf
for a conpound refers to the hysical state of said
corrpound after being isolated froma synthetic process
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ot Hduman dmmmunoeisficiency Virus comprising administering to a patlent in
need of such treatment a therapeutically effective amount of one 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,

20  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 compounds of formula I.

Still another aspect of this invention relates to a method of treating

25 Human Immuno-deficiency Virus comprising administering to a patient in
need of such treatment the one or more compounds of formula I in
combination with one or more antiviral or other agents useful in the
treatment. A further aspect of this invention relates to a method of treating
solid organ transplant rejection, graft v. host disease, arthritis, rheumatoid

30 arthritis, inflammatory bowel disease, atopic dermatitis, psoriasis, asthma or
allergies comprising administering to a patient in need of such treatment
one or more compounds of formula | in combination with one or more
antiviral or other agents useful in the treatment. The CCR5 and antiviral or



As used herein, the term"conposition” is intended to
enconpass a product conprising the specified

wo pgsedisent s i n the specified anounts, as wel | PEBUSIY4/036273
product which results, directly or indirectly, from
conbi nation of the specifiedjggredients in the
speci fied anobunts. Prodrugs and sol vates of the
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w ndlslat bl e sol vat es,
S%Jré dRt et%ne @&'W?i@mﬁamé"t rﬁﬁﬁﬁaa@rél Nangle, NC
15 ﬂeté?a/@@l )anéll‘é%,e uﬁH&hﬁ%‘leEﬁ ﬁ‘a(?é’ h4Atetrom

i'S , ective

wherein't e so ve ecul e
amigristdl- Myer5t$mnlap@.m leahdetorf Né OB548; aairitabihei (d@kanailable
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07110; stavudine (d4T) available under the ZERIT trademark from Bristol-
Myers Squibb Co., Princeton, NJ 08543; lamivudine (3TC) available under

20 the EPIVIR trade name from Glaxo-Welicome Research Triangle, NC
27709; abacavir (1592U89) disclosed in W0O96/30025 and available under
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-

25 180194), a nucleoside reverse transcriptase inhibitor disclosed in EP-
0358154 and EP-0736533 and under development by Bristol-Myers
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;

30 emitricitabine [(-)-FTC] licensed from Emory University under Emory Univ.
U.S. Patent No. 5,814,639 and under development by Triangle
Pharmaceuticals, Durham, NC 27707; beta-L-FD4 (also called beta-L-D4C
and named beta-L-2’, 3'-dicleoxy-5-fluoro-cytidene) licensed by Yale



effective in inhibiting the di seases noted above and
t hus producing the desired therapeutic, aneliorative,

WO ooshbizsory or preventative effect. The conpourdBUsX004/036273
Formula can formsalts which are also within the scope
of this invention. Reference 4j0. a conpound of Fornul a
herein is understood to include reference to salts
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phag UBTALA tradk’hawse fram DuPont Pharmaceutical Co., Wilmington, DE
19880-0723; PNU-142721, a furopyridine-thio-pyrimide under development

20 by Pharmacia and Upjohn, Bridgewater NJ 08807; AG-1549 (formerly
Shionogi # S-1153); 5-(3,5-dichlorophenyl)- thio-4-isopropyi-1-(4-
pyridyl)methyl-IH-imidazol-2-ylmethyl 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-

25  (phenylmethyl)-(2,4(1H,3H)-pyrimidinedione) discovered by Mitsubishi
Chemical Co. and under development by Triangle Pharmaceuticals,
Durham, NC 27707; and (+)-calanolide A (NSC-675451) and B, coumarin
derivatives disclosed in NIH U.S. Patent No. 5,489,697, licensed to Med
Chem Research, which is co-developing (+) calanolide A with Vita-Invest as

30 an orally administrable product.

The term “protease inhibitor” as used herein means inhibitors of the
HIV-1 protease, an enzyme required for the proteolytic cleavage of viral
polyprotein precursors (e.g., viral GAG and GAG Pol polyproteins), into the
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Phasrageat! iashavic(BM83F475) available from Bristol-Myers Squibb,
Princeton, NJ 08543 (originally discovered by Novartis, Basel, Switzerland
20 (CGP-61755); DMP-450, a cyclic urea discovered by Dupont and under
development by Triangle Pharmaceuticals; BMS-2322623, an azapeptide
under development by Bristol-Myers Squibb, Princeton, NJ 08543, as a
2nd-generation HIV-1 PI; ABT-378 under development by Abbott , Abbott
Park, IL 60064; and AG-1549 an orally active imidazole carbamate
25  discovered by Shionogi (Shionogi #S-1153) and under development by
Agouron Pharmaceuticals, Inc., LaJolla CA 92037-1020.

Other antiviral agents include hydroxyurea, ribavirin, IL-2, 1L-12,
pentafuside and Yissum Project No. 11607. Hydroyurea (Droxia), a
ribonucleoside triphosphate reductase inhibitor, the enzyme involved in the

30 activation of T-cells, was discovered at the NCI and is under development
by Bristol-Myers Squibb; in preclinical studies, it was shown to have a
synergistic effect on the activity of didanosine and has been studied with
stavudine. IL-2 is disclosed in Ajinomoto EP-0142268 , Takeda EP-



601- 61 (2004) describe the preparation of the sol vates

of the antifungal fluconazole in ethyl acetate as well
wasoosnesitat er. Simlar preparations of sol vatBST/US2004/036273
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(2004); and A L. Binghamet al, Chem Commun.
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invention, as are positional Tsonmers (suc ,
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or drethe HIV -1 Vif protein, is under preclinical development by Yissum
Research Development Co., Jerusalem 91042 , Israel. Ribavirin, 1-B8-D-
20 ribofuranosyl-1H-1,2,4-triazole-3-carboxamide, is available from ICN
Pharmaceuticals, Inc., Costa Mesa, CA; its manufacture and formulation
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
25 multidrug combination therapies, especially the HAART triple and
quadruple combination therapies. Typical suitable known anti-HIV-1
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 P,
a second PI, and one NNRTI; and (ii) at least two anti-HIV-1 drugs selected
30 from NNRTIs and Pls. Typical suitable HAART - multidrug combination
therapies include:
(a) triple combination therapies such as two NRTIs and one PI ; or
(b) two NRTIs and one NNRTI ; and (c) quadruple combination therapies
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a phar ey NERs | GCOSRORNRT® for treatment of HIV

conprising one or nore conpounds of formula . Yet

angs hef RPRAGE 'CRhbihifoh THeMdige rel ates to a method of

treatTnig Haman munoder 1 et ency Vi rus conpri si ng

adm ni st Bvo NRTle +aopa il erd secomeRHoodnes MNRTIr eat ment a

t herapeutically effective anount of one or nore

cor(ppwm'sERmATn,rEw;ISa . A further aspect of the

invention relates to a nmethod of treating solid organ
15t ranspl Wom‘ﬂ&ti on, graft v. host disease,

arthritis, rheumatoid arthritis, inflammtory bowel

di sease, oAt RIRES + one PI

Two PIs® + one NRTI” or NNRTI®

One PI2 + one NRTI” + one NNRTI®
FOOTNOTES TO TABLE
20 1. One of the following: zidovudine + lamivudine; zidovudine +

didanosine; stavudine + lamivudine; stavudine + didanosine;
zidovudine + zalcitabine
Indinavir, nelfinavir, ritonavir or saquinavir soft gel capsules.
Nevirapine or delavirdine.
25 4. See A-M. Vandamne et al Antiviral Chemistry & Chemotherapy

9:187 at p. 193-197 and Figures 1 + 2.

5. Alternative regimens are for patients unable to take a recommended
regimen because of compliance problems or toxicity, and for those
who fail or relapse on a recommended regimen. Double nucleoside



dermatitis, psoriasis, asthma, allergies or multiple

sclerosis conprising admnistering to a patient in
woemdoasisuch treatnent a therapeutically effeptT/Us2004/036273

anount of one or nore conmpounds of fornula . Stil

anot her aspect of this inventjson relates to a nethod

of treating Human | nmuno-deficiency Virus conprising

o ok D BHEISEIAER n

W th ongaientere antiviral or other agents useful in
the treatnment. A further aspect of this invention

r el@at es Mestgate ohtained withesaquinpvirandiritlengyin (each4e0 sd
rejectigﬂ graft v. host disease, arthritis,

r heumat ﬂ@'arthritis, i nfl ammat ory bowel disease,

sat gpi ¢ ¢mdonidite, staagime ag dilanasinema or al | ergi es
conprising admnistering to a patient in need of such
treatment one or nore conpounds of formula in

conbi naty4 | ; v ts
st ul iAtng! emoBiait FTMEIRRR) thades thaToIcARY 5
-  @ongroungisrih Tabike dhTabke t algooprenidesdhe s scapdmitrahtiatan
ca ?§@QQn1nistered in a single dosage or adm ni stered
seHS‘ 9 the qomp ri sing separate dosage forns of
the actives is also contenplated. Non-limting
exanpl es of such conbi nati on agents include nucl eosi de
and nucl eotide reverse transcriptase inhibitors
("NFPTs), nonnucl eosi de reverse transcri ptase
inhibitors ("NNRTI"s), protease inhibitors ("Pl"s),
other antiviral agents, anti-H V therapy agents and
the like. The term "nucl eosi de and nucl eoti de reverse
transcriptase inhibitors" as used herein neans

nucl eosi des and nucl eoti des and anal ogues thereof that
inhibit the activity of H V-1 reverse transcriptase,
the enzyne which catal yzes the conversion of vira
genomc H V-1 RNA into proviral H V-1 DNA



Typi cal

sui tabl e NRTIs include zidovudi ne (AZT)

avail abl e under the RETROVIR trade nane from

w@kmzno428¢&1 | cone I nc.,

Research Tri angl e,

N 2

77P01/US2004/036273

di danosi ne (ddl) avail able under the VIDEX trade nane

from Bri st ol

-Myers Squi bb Ca.pg Princeton,

NJ 08543;

zal ci tabine (ddC) avail able under the H VID trade nane

from Roche Phar maceuti cal s,

Nut | ey,

NJ 07110;

stavudi ne (d4T) avail able under the ZERI T tradenmark

fromBristol -

Myers Squi bb TABLEPMI ncet on,

NJ 08543;

| am vudi ne (3TC) avail abl e under the EPIVIR trade nane

f rrerm-GaxoWeH-compe_Research—ranghe—NS27709-

al i ir. ndHRMS
ajai | abl e und e ZI AGEN trademark from |381:3595
djaxo-Wel |l co earch Triangle, NC 27709; |adefovir
di|pi voxi | [bi s(POVI- PMEA] avai l abl e under the PREVON
trlade nanme fr QAR ciences, Foster City, CA
94404; | obuca @ B 94 a nycl eosi de |reverse
trlanscri ptad¥ ¥ iblt e /| EP- 0338154 and
ER- 0736538—-&nd under devel ristol -(Myers
Squi bb, Prindéeton, NJ 08543; B 10652, a ragverse

tr lnhlhlfnr /ln fhr.ofn mof a rdcemec

xture of B

by Bi ochem Ph Laval , Quebec H7V, 4A7, (anada;
emtricitabi ne [(-)-FTC] i censed from Enory

Uni versity : bhiv. U S. Patent No.| 5,814, 639
and undero riangle ﬁhar maceut|i cal s,

DUr ham N aI gpl | ed beta-L-D4C
arld nanmed Bet a- L- 2", 3 d uor o- cyti dene)

| ilcensed by Yal e- 21 - Uni ver3| o Vion

18 and BCH 10619) under ddv&l-ohfent

Phatraeetteal-s—NewHaver—CT—68651—+—DAPD—¢ .”‘g paEhe
nycl eosi de, - bt a- D- 2, 6, - di am no- purine di 0%l ane
di scl osed |n FR. 0656778 and |icensed by Enorly
Ui versity and the University of Georgia to|Triangle
Phar maceut@cal NC 27707; and | odenosi ne
(RddA), 9- \b%
Q 597.3555
PORE
$ “@Y\g
Q 595.3754
O N




(2, 3-di deoxy- 2-fl uor o- b- D-t hr eo- pent of ur anosyl ) adeni ne
, an acid stable purine-based reverse transcri ptase
wo ooshizsor di scovered by the NIH and under devedDpsmni/036273
by U S. Bioscience Inc., Wst Conshohocken, PA 19428.
The term "non-nucl eosi de rever;se transcri ptase
i nhi bitors” as used her ei n means non- nucl eosi des t hat

LI \L
[

III UI |. ll]U d.bl. Y I.y UI rmv= J. 1 CVCI N+ I. I ATTSUT -V ?
Typi cal sui tabINRTI s include nevirapine ( F %587)
avai | abl e under >\ VI RAMUNE trade nane from

t he manufacturer for Roxane

Baehri nger Iongel hei ;

Labor at o r—{s 43216; del avi radi ne ( BHAP,
U-{90152){ awai un er r\I RE IrE’T(R trace name
f riom Phar rracr a & Upj ohn™ Co. rid enalt NJ 108807,
eflavi renz (DWVP-266) a benz d| scllosed in

W(O4/ 03440 and avail abl e under e USTI VA t|r ade nane
f ronTDoPomt—Phar neseutTcal - vvr nTngtom,; teF0 3886
19880- 0723; PNU QE# , a fur opyri di ne-thi g@-pyrimde

under devel opnent Phar maci a and Upj ohn, Bri dgewat er

NJ 08807, AG 1549 (fogmerly Shionogi # S—llErS);
5-(3, 55,4 rop)- f hio- 4- i sopr opy! - 1- (|4-
pyri dyT3 e i dazql t Ncarborate

dijscl osed ?n V\D 96 /10019 and under cIWnl cal
devel opnent by Agouron Phar NN Nlnc|, LaJdolla
CA 92037-1020; MKC- 442
( I=(ernhoxy- met hyl)
(phenyl met hyl ) - ( 2,
by Mt subi shi Chem
r
_|

. O
L-metnylretnyr)-o- 714.3835
, 3H) - pyri m di nedi one) |di scover eg
. and under devel opnent by
, rham NC 27707; |and

Trli adgl ePPhar maceut igal

(1) - cal gnglidelA ( 675451} and B, courrarin

deri vatQ vers I in P

5,/489, 697, IKcensed to Med Che R sea chjk which is

cg-devel oping (+) calanolide A Ny ¥ I nyest as
(0]

Q 623.4065

Q 609.3925




an orally adm ni strabl e product. The term "protease

inhibitor" as used herein nmeans inhibitors of the
woikogs04331 Dt ease, an enzyne required for the precBUS004/036273

cl eavage of viral polyprotein precursors (e.g., viral

GAG and GAG Pol polyproteingbg_into the- 22 -

i ndi vi dual functional proteins found in infectious

se—inhi-bitors—inelude—cerpodngs

tic structure, high nol egﬁﬁ@ﬁ

and substantial peptide

AN(avai | abl e from Mer¢k) as wel |
Ny bitors e.g., VIRACEPT

avail a Sujt abl e PI's includg

: pi.cal
saqui navi r N(Ro avaif able NA Hard gel capsul eg
under t NVI'RASE trade na N Mft gel capsul es

aving'a pepti d
wei ght (7600 dal
character, e.g. CRIXI

under the FORTOVASE trade nane frlom Roche

Phatrtaeetti-eal-s—Ngttev—NI nz112 1100- i+
A rmTuoeoeut T oAl o, TN O

' TNOT ] LT TU I 1TJJ, -t (;%Egvljgrs
(ABT-538) avail abl € er the NORVIR trade pame 1T om

Abbott Labor atori es} bott Park, |IL 60064; |i ndi navir

Mgrck & Co.,0ln P i nt, nel f navi 1
(AG 1343) ay 2bl 2 under N e Vi ¢ name from
Agouro&MEE? i 3 CA 92037-1020;
anpr en®y ERASE, 3

nq oprent by

Ve :

af '

(

Pri ncet on,

Novartis - 450, a
cyclic [ure level oprment]
by Tri N

azapepti de

639.4019

637.4232

[:::L\j 651.4383




under devel opnent by Bristol -Mers Squi bb, Princeton,

NJ 08543, as a 2nd-generation H V-1 Pl; ABT-378 under
walewslasrent by Abbott , Abbott Park, |L 60064PCHEIS2004/036273

AG 1549 an orally active imdazol e carbamate

di scovered by Shionogi (Shionpgi #S-1 53) and under

devel opnent by Agouron Pharnaceuticals, Inc. LaJol Il a

o2NA7Z_ 102N oy h
CA—92037+—1020—Cher

hyldr oxyurea, rib#

P ST | H

alTtlh VI O.I GHCIILD I IIbI u

in, IL-2. 1L-12, pentaf s4&3nd
Yilssum Pr oj ect x46Q7. Hydroyurea (Droxia)l, a
rijbonucl eosi de tri dphat e reductase inhibijtor, the
enzyme invol\@ed i Cthvation of T-cellg, was

discovenﬁi\a

Bri8t0|_\n§t in prec¢linical”studieg, it was
shown 1ol e a synergistic e aqtivity of
dldan05|ne and has been studied with gtavudine. |L-2

M A |l Y nAa /Iﬁor\h - 1 |l Y la¥a)
I S A onoto—EP-0142268 ;1 ARE( a0 2O -
0176299 and o@ U S. Patent Nos. RE 3365302
4530787, 456979%,4604377, 4748234, 4752585, and
4949314, and is avaNIabIe under the PROLEUKI|N
(eldesleumon € mefrom Chiron Corp.,

Emeryvi kl e 4608- ROIN. G OpR| | bred powder for
IV i nflusi'dbn or sc adm ni statilon recongtitution

and d on with water; a “dos out 1 tjo about 20
million U day, sc is preferredy a flose of about 15
mitTom tod ST TS nore preferred: 1127175 2434
dijscl osed i 6/ 25171 and is available fram Roche
Phar maceuti c NNutl ey, NJ 07110-1199 and Anerican

mcrogrt out m crogramkg/day, {sc is
pr (e{ Reptaf u 4@';\&7 O

S eti c peptide, discllosed i . H

htﬁ%\4£4 933 |icensed fr ivePsity flo Trimeris
whi ch i s devel opi ng pentafusifge {n collaboration wth

9
Dyke UnlverSIIEi:ﬁi:taTUSIGG acts by 1 nhibi T ighdackdSi or

of
QJ\/@ \O\‘U p/NHz
@\l‘\l 7163818
O)K/O \G“U piﬁ\o

Fkne Pr oduct s isQn, NJ 07940; a dose of |about 0.5
2 ag

\m no aci d

L)
Q)

667.4194

S
O@ UU p/ori




H V-1 to target nenbranes.
is given as a continuous sc infusion or
wao openssi7 with efavirenz and 2 Pi's to Hi

Pent af usi de (3-100 g /day)

i njection
V- 1 pOBUSI004036273

patients refractory to a triple conbination therapy;
use of 0 ng/day is preferred.3pYi ssum Project No. 1607,
a synthetic protein based on the HIV 1 Vif proteln

C

PP RPN

el
tHaet

vel opment

plcd

AV A
Y-S Stth

| srael .

gevetoprent

Jerusalem 9 042

o
tH—€an Ll

By
F;%£VIrln,

- - Dri bof uran 1 H1,2,4-triazol e- 3- car hoxam de,
ig available from)]CN Pharmaceuticals, Inc.,l Costa
Mesa, CA;Qits e and fornul arle
escrihediin Pat_en nghe term
"ant - HNv- 7<¢ hér apy" as uSed neapo any
art|OkL9 1" drug found use Nfg ating HiV-1
infections in man al one, or aﬁbpart of nultidrug
carbination_tRerapies; —especral ty theHAART W3 fﬁg and
guadr upl e cg¢ nati on therapies. Typical sui
known anti - Nt herapies include, but are not
liflm ted to nul tigyug combination therapies guch as (i)
at IeasK)th V-1 drugs sel frCn1tmo
NF € l,-and (ii) at
| 6 \}@ c f\ﬂ/om NNRTI s and
PI| $ plcal sui table i dr@g conbi nati on
treraples include: (a) triple cofbination trerapies
sycirastwo NREEs_and—one P or (b)) two NRTlgge A8l on
; adrupl e conbi nati on therapi es- 24 -
one Pl and a second Pl qr one
. aive patients, it is|preferred
1 ffeatnent with the triplie
; theN of z s and one P
nl'ess there | s into jnce to|Pls. Drug
canp e is essential. ; Hl V- 1- RNA pl asma
Ievels shoul d be nonitored ever 6 nont hs.| Shoul d
[:::]\T 537.3335
N
|0
N N
Q
[:::1\j 563.3495
N
NC \Ql N
= o6
N N
0]
598.3856




viral | oad

NNRTI

pl ateau, a fourth drug, one

e.g.,

Pl or one

coul d be added. See the tabl e bel ow wherein

WO ypso#s1t her api es are further described: ANTIPEH/VS04/036273

MULTI
Ther api es .

Two NRTIsl + onefjl2 2. Two NRTI

DRUG COVBI NATI ON THERAPI ES A. Tri pl e Combi nati on

sl + one

NNRTI 3 B Quadr upl e Conbi nati on Therapies Two NRTIs +

one—PH—+—a—secont—Eor—one NNRTH—C-AETERNATH YESE S
T NRTI One NRTI ne PI2 Two PIs6 + one I\?&% or
NNRTI 3 One Pl 2 + I 7 + one NNRTI 3 FOOINOTES TO
TABLE . One of the fol llowi ng: zi dovudi ne + ljam vudi ne;
ziidovu§yne + ie; tavudi ne + | am vudi ne;
stlavudilne di an pe: 2l dgyydine & zgRl ci t dbi ne 2.
| Ndi n@28 N nfl fhavir, ritonavir 2qu] navi r sof t
gl capsu'—f es® 3. Nevirapi ne or iMe. |4. See
A-IM Vandamme et a Antiviral Chem gtry|& Chgnot herapy
9:[F87Fat—p—193=19andFrgures I 25 ANtRr FahT Ve
rggi nens are for nts unabl e to take a rlecommended
rggi nen because oI i ance problens or taxicity,
and for_those who fai el apse on a reconmended
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patients. 6. Mdst data obtained with saquinavir and

ritonavir (each 400 g bid). 7. Zi dovudine, stavudine
w@eoodioeannsi ne. Anot her enbodi ment of the i nvePtT/082004/036273

di scl oses the followi ng conpounds in Table . Tablel

al so provides the nmass spectrgd_data (HRVS for the

conpounds.- 26 - TABLE 1 Structure HRVS 581.3595 N N N
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614.3826 OH N Hn- 33 - 728.4503 OH N H N T N 660. 4025
HN _Q764.3951 N:- HH TI 806.3659 NF - .0 HN
WO 28589387 N H PCT/US2004/036273
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Q 647.3378

Q 529.3269

Yet another embodiment of the present invention discloses the
following compounds in Table 2. Table 2 additionally provides the activity
5 data (ICsp in nanomolar, nM) for the compounds listed therein, as
determined by the Luciferase Replication assay detailed in a later section of
this specification.
Table 2

Structure ICs0
(nM)
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The compounds of the present invention, also referred to herein as
the inventive compounds, are particularly useful as a CCR5 antagonist.

Compounds of the invention can be made by procedures known in
the art, or by the methods described in the examples below. The following
preparative schemes and examples should not be construed to limit the
scope of the disclosure. Alternative mechanistic pathways and analogous
structures within the scope of the invention may be apparent to those
skilled in the art.

The following solvents and reagents may be referred to herein by the
abbreviations indicated: tetrahydrofuran (THF); ethano!l (EtOH); methanol
(MeOH); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc); N,N-
dimethylformamide (DMF); trifluoroacetic acid (TFA); trifluoroacetic
anhydride (TFAA); 1-hydroxy-benzotriazole (HOBT); m-chloroperbenzoic
acid (MCPBA); triethylamine (Et3N); diethyl ether (Et2QO); tert-butoxy-
carbonyl (BOC); 1,8-diazabicyclo[5.4.0jundec-7-ene (DBU); dimethyl-
sulfoxide (DMSOQO); p-toluene sulfonic acid (p-TSA); potassium
bis(trimethylsilyl)-amide (KHMDA); 4-dimethylaminopryidine (DMAP);
N,N,N-diiospropylethylamine (DIPEA); Alioc: allyloxycarbamate; MeCN:
acetonitrile; and 1-(3-dimethyl-aminopropyl)-3-ethyl carbodiimide
hydrochloride (EDCI). RT is room temperature.
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present invention discloses the foll ow ng conpounds in
waase42217 Tabl e 2 additionally provides the aceCwis3004/036273

data (1C50 in nanonolar, nM for the conpounds |isted

therein, as determ ned by thelLuciferase Replication

assay detailed in a later section of this

specification. Table 2 Strucdeme1!C50 (nM 0.14 H\ I
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NO,
NH,
(o] N NB
1) AllocCl, K,CO5 =<:> A<_j o
3
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"2) HOI, MeOH AllocHN\/©/ \O
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N
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Example 1:
N
H\/©/ \O
HN/\[rN N /Nm
| O N N
O
Step 1
5 To a solution of 4-nitrobenzyl amine hydrochloride 1 (7.5 g, 40 mmol)

in 1:1 EtOAc/H20 (120 mL) was added K.CO3 (16.5 g, 119 mmol) and allyl
chloroformate (5.07 mL, 47.8 mmol). The resultant biphasic solution was
stirred vigorously at room temperature for 16 hours. The aqueous layer
was extracted with EtOAc (3x). The combined organic layers were washed
10  with brine, dried over Na,SQO,, filtered and concentrated to afford 15.3 g of

the crude product which was used without further purification.
Step 2

To a slurry of copper(ll) acetylacetonate (2.54 g, 9.7 mmol) in EtOH
(70 mL) at 0°C was slowly added sodium borohydride (4.71 g, 124.4 mmol).
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The resultant slurry was stirred at 0°C for 30 min. A slurry of the nitro
compound from step 1 (9.2g, 38.9 mmol) in EtOH (70 mL) was added and
the resultant solution was stirred at 0°C and allowed to slowly warm to room
temperature over 16 hours. Water (20 mL) was slowly added to the
solution. The solution was then filtered through Celite and concentrated.
The crude product was partitioned between water and CH,Cl,. The
aqueous layer was extracted with CHxCl; (3x). The combined organic
layers were dried over NaxSO,, filtered and concentrated to afford 6.8 g as
a dark oil. The product was used without further purification.
Step 3

To a solution of the aniline from Step 2 (2.36 g, 11.4 mmol) in 1,2-
dichloroethane (40 mL) was added the ketone 3 (3.4 g, 11.4 mmol, the
preparation of this compound is disclosed in PCT Publication
WQ02003/020716, published on March 13, 2003) and acetic acid (1.32 mL,
22.8 mmol) followed by sodium triacetoxyborohydride (7.27 g, 34.3 mmol).
The resultant mixture was stirred at room temperature for 48 hours.
Sodium hydroxide (1M, 40 mL) was added and the mixture was stirred at
room temperature for 30 min. The aqueous layer was extracted with
CH_Cl; (3x). The combined organic layers were dried over Na;SOy,, filtered
and concentrated. The crude product was purified by flash chromatography
(2:1 hexanes/acetone) to afford 4.0 g (72%) as a yellow oil.
Step 4

To a solution of the aniline from Step 3 (4.0 g, 8.2 mmol) in DMF (30
mL) was added benzyl bromide (2.93 mL., 24.6 mmol), Cs,CO; (8.0g, 24.6
mmol) and Kl (544 mg, 3.28 mmol). The mixture was heated to 80°C for 16
hours. The solution was cooled to RT and partitioned between water and
EtOAc. The aqueous layer was extracted with EtOAc (3x). The combined
organic layers were washed with brine, dried over Na,SO,, filtered and
concentrated to afford 4.7 g as an orange oil. The product was used
without further purification.
Step 5

To a solution of the Boc carbamate (from step 4) in CH,Cl» (20 mL)
was added 1,3 dimethoxy benzene (5 mL) followed by TFA (20 mL). The
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N N WS Ble(%pﬁﬁﬁ)yH&B‘ty(ﬂ &8 9. @mmeh)andAﬂrz%Et (5.4 mL, 31 mmol).
al lfﬂeo?@éﬁﬂéﬁtaé%t?on \'f\v/sggtlrred at room temperature for 16 hours. The

solution was concentrated. The crude oil was partitioned between 1M
NaOH and EtOAc. The aqueous layer was extracted with EtOAc (3x). The
combined organic layers were washed with brine, dried over Na,SO,,
filtered and concentrated. The crude product was purified by flash
chromatography (gradient 2:1 to 4:1 Acetone/hexanes) to afford amide 6
2.0 g as a yellow foam (40% over 3 steps).
Step 7

To a solution of the allyl carbamate 6 (from Step 6) (1.05 g, 1.7
mmol) in 5:1 MeCN/water (60 mL) was added diethyl amine (3.5 mL, 34
mmol), 3,3’,3"-phosphinidynetris(benzene-sulfonic acid trisodium salt (7)(39
mg, 0.068 mmol, available from Aldrich Chemical Company, Milwaukee,
Wisconsin) and palladium(ll) acetate (7.6 mg, 0.034 mmol). The mixture
was allowed to stir at room temperature for 5 hours. The solution was
concentrated to afford 900 mg amine 8 as a yellow oil. The amine was
used without further purification.
Step 8

To a solution of the amine 8 from Step 7 (130 mg, 0.25 mmol) in
MeCN (1 mL) was added EDCI (72 mg, 0.37 mmol), N-Boc sarcosine (70
mg, 0.37 mmol), HOBt (51 mg, 0.37 mmol) and iPr.NEt (0.217 mL , 1.25
mmol). The resultant solution was stirred at room temperature for 16 hours.
The solution was concentrated. The crude oil was partitioned between 1M
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amine as the HClI salt. HRMS calc for CasH4gN,O2(MH™): 598.3869; found:
10 598.3856.
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Step 1

To a solution of amine 8 (140 mg, 0.27 mmol) in CH,Cl, (2 mL) at

15 0°C was added Et3N (0.036 mL, 0.27 mmol) and 4-chlorobutyryl chloride
(0.030 mL, 0.27 mmol). The solution was allowed to stir at 0°C for 30 min.
then an additional 1 hour at room temp. The solution was diluted with
CH2Cl> and washed with NaHCOQ3, dried over Na,SO,, filtered and
concentrated. The crude product was redissolved in dry THF (2 mL). To

20  this solution NaH (22 mg, 0.56 mmol) was added and the solution was
heated to reflux for 6 hours. The solution was cooled to room temperature
and water was slowly added. The aqueous layer was extracted with EtOAc
(3x). The combined organic layers were washed with brine, dried over
Na,SO,, filtered and concentrated. The crude product was purified by prep

25 TLC (1:1 Acetone/ hexanes) to afford 32 mg as a white foam (20%). The
HCI salt of this product was formed by the addition of 4N HCI (dioxane)
followed by evaporation. HRMS calc for C3gHs7NgO2(MH*): 595.3761;
found: 595.3754.
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Step 2
To a solution of the arene from Step 1 (12 g, 54.1 mmol) in acetic

anhydride (65 mL) at 0°C was added dropwise a mixture of nitric acid (13
mL) and sulfuric acid (15 mL). The solution was stirred at 0°C for 4 hours.
The solution was slowly poured into water and extracted with EtOAc. The
organic layer was washed with sat. NaHCOj3; and brine. The organic layer
was dried over NaSOy, filtered and concentrated. The crude product was
purified by flash chromatography (gradient 100:0 to 7:3 hex/EtOAc) to
afford the desired nitro product (9.5 g) as a 3:1 (para: meta) inseparable
mixture of nitro regioisomers.
Step 3

To a solution of the nitro compound from step 2 (9.5 g, 35.6 mmol) in
EtOH (100 mi.) was added H.SO, (20 drops). The resultant solution was
heated to reflux for 16 hours. The solution was concentrated. The crude
product was partitioned between water and EtOAc. The aqueous layer was
extracted with EtOAc (3x). The combined organic layers were washed with
brine, dried over Na,SQ,, filtered and concentrated to afford 6.6 g of the
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desgrihed in US 6, 391, 865), H(Bt (1.26 g, 9.3 rmol)
an NEt (5.4m , 31 mmol). The resultant sol ution
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nitro compound from step 4 (5.0 g, 14.7 mmol) in EtOH (80 mL) was added
and the resultant solution was stirred at 0°C and allowed to slowly warm to
room temperature for 2.5 hours. Water (10 mL) was slowly added to the
solution. The solution was then filtered through Celite and concentrated.

20  The crude product was partitioned between water and CH,Cl,. The
aqueous layer was extracted with CH,Cl, (3x). The combined organic
layers were dried over NaxSQy, filtered and concentrated to afford 4.24 g of
the aniline as a dark oil. The product was used without further purification.
Step 6

25 The aniline from step 5 (4.24 g, 13.7 mmol) in 1,2-dichloroethane (75
mL) was treated with ketone 3 (4.07 g, 13.7 mmol) and acetic acid (1.34
mL, 23.3 mmol) followed by sodium triacetoxyborohydride (7.26 g, 34.3
mmol) under the conditions described in step 3 example 1. The crude
product was purified by flash chromatography (gradient 9:1 to 1:3 hexanes/

30 EtOAc) to afford 4.2 g (52%) of the aniline as a yellow oil.

Step 7
To a solution of the aniline from step 6 (4.2 g, 7.1 mmol) in DMF (50
mL) was added benzyl bromide (2.56 mL, 21.4 mmol), Cs,CO;3 (6.97 g,
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15 for 16 hours. The solution was concentrated, partitioned between EtOAc
and NaHCO3; (aq.). The aqueous layer was extracted with EtOAc (3x). The
combined organic layers were washed with brine, dried over Na;SQO,,
filtered and concentrated. The crude oil was purified by flash
chromatography (1:1 Acetone/ hexanes) to afford 1.5 g of the amide.
20 Step9
To a solution of the ethyl ester from step 8 (1.0 g, 1.7 mmol) in EtOH
(30 mL) was added 2 M LiOH (1.7 mL, 3.4 mmol). The solution was stirred
at room temperature for 6 hours. The solution was concentrated to afford
the lithium salt of the carboxylate.
25 Step 10
To a solution of the carboxylate from Step 9 (95 mg, 0.16 mmol) in
MeCN (1 mL) was added cyclobutylamine (0.041 mL, 0.48 mmol), EDCI (92
rag, 0.48 mmol), HOBt (66 mg, 0.48 mmol) and iProNEt (0.084 mL, 0.48
mmol). The solution was stirred at room temperature for 16 hours. The
30  solution was concentrated, partitioned between EtOAc and 1 M NaOH
(aq.). The aqueous layer was extracted with EtOAc (3x). The combined
organic layers were washed with brine, dried over Na;SQO;, filtered and
concentrated. The crude product was purified by prep TLC (2:1 acetone/
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alcohol (50 mL) was added H.SO4 (4.1 mL, 79.3 mmol). The solution was
heated to reflux for 3 days. The solution was then concentrated and
partitioned between NaHCO; aq. and CH.Cl,. The aqueous layer was
extracted with CH.Cl, (3x). The combined organic layers were dried over
Na,SQO,, filtered and concentrated.
Step 2

The aniline from step 1 (5.1 g, 26.7 mmol) was treated with ketone 3
(7.9 g, 26.7 mmol), acetic acid (3.1 mL, 53.4 mmol) and sodium
triacetoxyborohydride (17 g, 80.1 mmol) according to the conditions
described in step 3 of example 1. The product (4.3 g, 34%) after
purification by flash chromatography (gradient 2:1 to 1:0 EtOAc/hexanes)
was obtained as a light yellow oil.
Step 3

The aniline from step 2 (4.3 g, 9.1 mmol) in DMF (30 mL) was
treated with benzyl bromide (3.27 mL 27.4 mmol), potassium iodide (604
mg, 3.64 mmol), and Cs2COs (8.9 g, 27.4 mmol) under the conditions
described in step 4 of example 1. The product (4.6 g) (90%) after
purification by flash chromatography (1:1 EtOAc/ hexanes) was obtained as
a yeliow oil.

Step 4
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1. After the workup the crude free amine was taken up in MeCN (3 mL)
was treated with the pyrimidine 5 (136mg, 1.54 mmol), EDCI (296 mg, 1.54
mmol), HOBt (208 mg, 1.54 mmol) and iPrNEt (0.532 mL, 3.0 mmol) under
the conditions described in step 6 of example 1. The amide product (190

20 mg, 27%) after purification by flash chromatography (gradient 1:9 to 2:3
acetone/hexanes) as a clear oil. The HCI salt of this product was formed by
the addition of 4N HCI (dioxane) followed by evaporation. HRMS calc for
CasHa4F2NsO3(MH™): 632.3412; found: 632.3442.

Example 5:
SAC
N N N
gghaehe
0] N N
25 o)
Step 1

To a solution of 4-chloro-2-hydroxypyridine (500 mg, 3.86 mmol) in
benzene (8 mL) was added K>CO;3 (1.6 g, 11.6 mmol), iodomethane (2.3
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159 adtied the chlorlde from step 1 (100 mg, 0.70 mmol), palladium(il)acetate
(31 mg, 0.14 mmol), sodium t-butoxide (270 mg, 2.8 mmol), and tri-t-butyl
phosphine (110 mg, 0.56 mmol). The mixture was heated to 110°C for 19
h. The mixture was cooled to room temperature, diluted with EtOAc, and
filtered through Celite. To the filtrate was added 1 M NaOH. The aqueous

20 layer was extracted with EtOAc (2x). The combined organic layers were
washed with brine, dried over Na,SQO,, filtered and concentrated. The
crude product was purified by prep TLC (1:1 hexanes/ acetone) to afford
the product (58 mg, 17%) as an orange oil.
Step 4

25 The t-butyl carbamate from step 3 (58 mg, 0.12 mmol) in MeOH (1
mL) was treated with 4 N HCI (0.3 mL, in dioxane) under the conditions of
step 8 example 3. The crude HCI salt was treated with the pyrimidine acid
5 (55 mg, 0.36 mmol), EDCI (46 mg, 0.24 mmol), HOBt (32 mg, 0.24 mmol)
and iProNEt (0.84 mL, 0.48 mmol) under the conditions in step 8 example 3.

30 The crude product was purified by prep TLC (95:5 EtOAc/triethylamine) to
afford 46 mg (66%) as an oil. The HCI salt of this product was formed by
the addition of 4N HCI (dioxane) followed by evaporation. HRMS calc for
Ca1H41NsO2(MH*): 529.3291; found: 529.3269.



mol ) under the conditions described in step 3 exanple
. Tne crude product was purified by flash
wae koosoetsogr aphy (gradient 9:1 to : 3 hexanes/ BeCAUY20040036273
afford 4.2 g (52% of the aniline as a yellow oil.
Step 7 To a solution of the anjline fromstep 6 (4.2
g, 7.1 mol) in DVF (50 nL) was added benzyl brom de
(2. ni .4 mol), Cs CO (6.97 g,- 47 - 21.4 mol)
and%’-‘éﬁﬁmiodi de (236 my, 1.42 nmol). The nixture
was heated to 75 C for Jours. The sol ution was cool ed
to RT and partitioned n@- wat er and Et OAc. The

aqueous | ayer was extraCtedyw th Et QAc (3x). The
conbi ned organic Iac%ers \ET B hed with brine, dried
|

over filtered and ncate . The crude oil was
purified by flash—chiomagsgra N je ,PIQ]O: 0to
65: 35 hexanes/ EtOA®) to afford 2.2 |g (45%|_ag a clear

oil. Step 8 To a solution of the ca e mstep 7
(2.1g, 3.1 mol) in EEOH (50 M ) was agged/ 4 N HC
(20 M , in dioxane). The solution was stirred at rt

for S4eP.1 The sol uti on was concentrated. The oil was

redi ssol ol fotVBEALdntifoBbadyl ?Ebﬁohkﬁﬁég,' *rnqm Hl?\;?olyvié'ﬁD%MF (10

added the pyrim dine acid 5@%0.5 , 4
6 883nlojg was. teeated With tHaByldireethylsilyl chleridetl.$ gan@ romol) and

Foortniiarmier 20 a0 B Pikon SRRk BTp B Bhqb .2 he orude
Congeadlictl ¢ D8gp Vakl Useangithdrafuiesy suriBbatiend NaHCO
(ag.). The aqueous | ayer was extracted with Et OAc

(3x te ~conbi ned organic |layers were washed wth

b "%, SRR TP (1890 6% MR AEELI et v

101: troated with/keltenend €31 7408 B6f ranbl), Sodiund tridvetaxybdeohydride
(3.52g, 16.7 mmol), and acetic acid (1.0 mL, 16.7 mmol) under the
conditions described in step 3 of example 1. The product (1.7g, 39%) was
obtained after purification by flash chromatography (7:3 hexanes/ acetone).
Step 3

15 The aniline from step 2 (1.7g, 3.29 mmol) in DMF (15 mL) was
treated with benzyl bromide (0.59 mL, 4.93 mmol), Cs,CO3 (2.14g, 6.58
mmol) and potassium iodide (10 mg) under the conditions described in step
4 of example 1. The product (1.84g, 92%) was obtained after purification
by flash chromatography (7:3 hexanes/ acetone).

20 Step4d

The t-butyl carbamate from step 3 (500 mg, 0.82 mmol) in 2:5

CH.Cl/ MeOH (7 mL) was treated with added 4 N HCI (6 mL, in dioxane)
under the conditions of step 8 example 3. The free amine in CH2Cl, (3 mL)
was treated with pyrimidine 5 (105 mg), HOBt (123 mg), EDCI (175 mg),

25 and iPraNEt (147 mg) under the conditions described in step 6 example 1.
The product was obtained after purification by prep TLC.

Step 5



Step 9 To a solution of the ethyl ester fromstep 8 (
.0g, .7mmol) in EtOH (30 M ) was added 2 M Li OH (

WO 20084042518. 4 nmmol ). The sol ution was stirred aPCT/O8I004/036273
tenperature for 6 hours. The sol ution was concentrated
to afford the lithiumsalt ofsihe carboxylate. Step To
a solution of the carboxylate fromStep 9 (95 ng, 0.16

r b, ser e drc) Y3 SEBCH (Y o BIOOWRRI P dBete o
0. 48 Ljrwals)trezidd Hh wikter (9dRi%)4. N BCARqUT(D!) mLend

solution was, stirred at roo emperature for hours,
ThemeH1anesyhiniEacid sreikim salt Z}a} "ﬁﬂ 4% mmg'& Tbevssition was

Et Qhred! e%t és%ﬂﬂ@%é@% 3)I'he-lﬂq tL?rQ é@ﬂ%ltﬂ‘ﬂ% COg(ag)and

extract organi ¢ |ayer
swe r extresnsdad withi EtO A | Tiee onganwlayeewauair@@ dveriNaS8D safitlered

t Th d fied b
e earRiat) The §riad Rt y AR PRty BT B
as @Hgd:sﬂMe@H) to Hiforéithe Pﬂiduc@H&sc h1dqs 5m°/gd ume H@fﬁsalé o{) this

formed by the ‘addition o I oxane)

eva@fodacﬁ was forrasl bythe adgdition pf ﬁN(hml ﬁdlom) Sglaved by

o aps AT B BRI RCEt SO UL R4 % s

108l cedmB1820 M .) was added HS (4.1 rrL, 79.3 mol).
The solution was heated to reflux for days. The

soI ut i onF NeRIePRERI @Bﬁﬂ@ﬁ@@l&lcéac%'ﬁaoﬁ'ﬁpw frophihe rPRRWs
vvi ! &"f‘_‘BEfi (yg)r(mféﬂ %rétlocnd?rgel %céé‘ﬁi’@afllg"é@:ﬁeﬁt’é“@&éﬁi@rs can

organlc yers we
dr i meleihversalld @diquid. | Solet texdrrameparatmelstmeméel powders, tablets,

dispersible granules, capsules, cachets and suppositories. The powders

15 and tablets may be comprised of from about 5 to about 95 percent active
ingredient. Suitable solid carriers are known in the art, e.g. magnesium
carbonate, magnesium stearate, talc, sugar or lactose. Tablets, powders,
cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and

20 methods of manufacture for various compositions may be found in A.
Gennaro (ed.), Remington's Pharmaceutical Sciences, 18th Edition, (1990),
Mack Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and
emulsions. An example of this includes, but is not limited to, water or

25 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
administration.

Aerosol preparations suitable for inhalation may include solutions

30 and solids in powder form, which may be in combination with a
pharmaceutically acceptable carrier, such as an inert compressed gas, e.g.
nitrogen.



Step 2 The aniline fromstep 1 (5.1 g, 26.7 mmol) was
treated with ketone 3 (7.9 g, 26.7 mmol ), acetic acid

W@ 3003/040517 53. 4 mMmol ) and sodi um tri acet oxybor ohyOUsze4/036273
(17 g 80.1 mml) according to the conditions described
in step 3 of exanple . The proguct (4.3 g 34% after
purification by flash chromatography (gradient 2:1 to

L ALl R iyt i e o
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S tep 4 of exanple . The product (4.6 Q)
(90“%d gﬁg"é'&b%rlfl cation by flash chromatography (1:1

sEt QAc/ h‘Bmaoempomd ob tHeainveditiars meayyalso be deliverable ep4-
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exaﬁes e solution was stirred
C f[;mtcﬁ ofrthre mtmobu:esemomﬁtypefaswemweehmwum ﬂmamd@r this
8 6.2 mol) in THF (10 M ) was added to the
soIRHrP #of the enolate and the resultant sol ution was

105t 1 red fhe cdfpouh@s ofheihbentithi Aiayvdso bewdesinistdredtdiglly,
cold reaction m xture. After the mxture warned to

r oohiraveneusly, insanasallyqisobeuteagersiias extracted with
o0 ! et R B voshe
concent r Rteferabl) ¢he phdenacerdical praparation isiied unit désege form.
In such form, the preparation is subdivided into suitably sized unit doses
15 containing a therapeutically effective amount of the compound having
formula .

The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 10 mg to about 500 mg, preferably from
about 25 mg to about 300 mg, more preferably from about 50 mg to about

20 250 mg, and most preferably from about 55 mg to about 200 mg, according
to the particular application.

The actual dosage of the inventive compound employed may be
varied depending upon the requirements of the patient and the severity of
the condition being treated. Determination of the proper dosage regimen

25  for a particular situation is within the skill of the art. For convenience, the
total daily dosage may be divided and administered in portions during the
day as required.

The amount and frequency of administration of the compounds of
the invention and/or the pharmaceutically acceptable salts thereof will be

30 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



chromat ogr aphy (gradi ent 100:0 to 65: 35 hexanes/

Et OAc) to afford 660 g (53% as an orange oil. Step 5
wabmspn4dsut yl carbamate fromstep 4 (685 ng, 1.HQI/IemNY/036273

inCHC (6 mM ) was treated with TFA (3 m ) under

the conditions of step 5 of exaople . After the workup

the crude free amne was taken up in MeCN (3 ml ) was
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|od$ﬁmrmaﬁfsﬂ‘(ezcc81dlm trem_ed 6 mmol ) and

t et r abut . The. .

ot ety AR oAb ot e Syl IR bt Bl venton
10/t €4n BBwsad de trean HiuiiE IMmunogefiBisSn@XVings b ddmihidtering to a

Et OAc. (3x). The conbi ned organic | ayers were dried

OV ePathi"tSU‘ee‘F of suchtreattpentdihesapedtically effaetive ameunt of one
Bréf‘@ém Dh&é w'ﬂ BFrﬁLF?I?g %e(fera% |ﬁ’%‘ﬁ‘?§1f\?ﬁnemﬁ)one or

to af ord 44 uct crysta
sol indre pharmaceutically acceptable carriers. One or more, preferably one to

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

15 combination with the compound of the present invention. The antiviral
agent or agents can be combined with one or more compounds of the
present invention in a single dosage form. The one or more compounds of
the present invention and the antiviral agent or agents may be administered
in any order such as, for example, sequentially, concurrently,

20 simultaneously and the like. The amounts of the various actives in such
combination therapy may be different amounts (dosage amounts) or same
amounts (dosage amounts). The various actives could also be present in
fixed amounts in the same dosage form, e.g., 10 mg of a compound of
claim 1 and 10 mg of an anti-viral agent present in a single tablet. An

25 illustrative such “single tablet” would be, for example, the anti-cholesterol
medication VYTORIN® (available from Merck Schering-Plough
Pharmaceuticals, Kenilworth, New Jersey).

The antiviral-agents contemplated for use in combination with the
compound of the present invention comprise nucleoside and nucleotide

30 reverse transcriptase inhibitors, non-nucleoside reverse transcriptase
inhibitors, protease inhibitors and other antiviral drugs listed below not
falling within these classifications. Specific examples of antiviral agents
include, but are not limited to, zidovudine, lamivudine, zalcitabine,



Step 2 The ketone 3 (5.0 g, 16.9 mmol) in CH C was
treated with benzylamne ( .67 ni, 15.3 mmol), sodium

WO eooaoesoxybor ohydride (3.89 g 18.4 nmol ), andPEDE81004/036273
acid (1.1 nL, 18.4 mmol) under the conditions
described in step 3 of exanpls . The product (5.79g,
98% was obtai ned after flash chronmatography (20:1 CH

CoAibIb: JalffiR8. aeal adBol B BOE S BHE 6ftP 10052

C h|eﬁ1‘1itr¢tﬁtafbirf§nb%t@l2-HD4 1!DﬂPlDJ ,Iodbn&lnvjmlle)/l,rapme delavmdlne

e T Rg21 oA B A anc &
uhﬂﬁm( ifEhaf ?PodeﬂJ hemﬁpe.rn?éﬁaaw BRP-B56! @9@ 0

TRE 1R Xt Ur & Was om tenperature,
5d| 2822628 ABTEBT3\@mprethalir) hyedrexyurbapolodvide| ILtZ.ILTQ,

éan%ﬁ%fbé%etvﬁ’%%n%&e 13897 ahA A G 8, JH Pertiiae iy or e
MEiR AEShaAdWwP &k MAAAT £ c%wma#ate%qor ufsél.ﬁ %ﬁﬁ)mauon

an concentrated. The crude product was purif
pr epitirthe c(ompoWQhﬂmS inyestiome) to afford the product
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under the conditions of step 8 exanple 3. The crude
HCImay be aﬂa@ntslt%rsﬁes@p@ratalymen SPRiURCtPRe Imadditign the
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cortdithée administratiep offthexathpt agént. The crude product was
purifie eth amne

db TLC 95:5 EtQAc/tr]
afford ﬁ\cﬁﬁgr(@ ct ot I’;ﬂllnypptlonrﬁg)v s a ggthed o% Hpgtlng solid
15PT tH5H RS plaft ngé’ctmh, 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
compounds of formula |, preferably in combination with one or more

20 pharmaceutically acceptable carriers. In another embodiment, the method
for treating solid organ transplant rejection, graft v. host disease,
rheumatoid arthritis, inflammatory bowel disease or multiple sclerosis
further comprises administering one or more other agents useful in the
treatment of said diseases in combination with one or more compounds of

25 formulal.

Agents known in the treatment of rheumatoid arthritis, transplant and
graft v. host disease, inflammatory bowel disease and multiple sclerosis
which can be administered in combination with the compound of the
present invention are as follows:

30 solid organ transplant rejection and graft v. host disease: immune
suppressants such as cyclosporine and Interleukin-10 (IL-10), tacrolimus,
antilymphocyte globulin, OKT-3 antibody, and steroids;



the addition of 4N HCl (dioxane) followed by
evaporation. HRMS calc for C31H O (MH ): 529. 3291 ;

wo ownma25529. 3269. - 5 1 - Exanple 6: Step A sol BCT/082004/036273
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4- am nobenzyl al cohol ( .23g, mml) in DM (10 ni _)
was treated with t-butyldinmetgylsilyl chloride ( .5 g,
mmol ) and i m dazol e (820 ng, mmol ) as described in
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g pgents or other agents useful in the treatment of Human Immunodeficiency

(

Virus in one or more pharmaceutically acceptable carriers.

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 of
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
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.

Assays useful for determining the CCR5 antagonistic activity as well
as the HIV replication inhibitory activity are described in detail in patent
application, Serial No. INO1481K. The following assays were used to
determine the CCR5 antagonistic activity and the HIV replication inhibitory
activity of the compounds of the invention.

Chemotaxis Assay: The chemotaxis assay is a functional assay which

characterizes the agonist vs. antagonist properties of the test compounds.
The assay measures the ability of a non-adherent murine cell line
expressing human CCR5 (BaF-550) to migrate across a membrane in
response to either test compounds or natural ligands (i.e., RANTES, MIP-
1B). Cells migrate across the permeable membrane towards compounds



and JPr NEt (147 ng) under the conditions described in

step 6 exanple . The product was obtained after
w@eoshixsat i on by prep TLC. Step 5- 52 - The bepezyiS2004/036273

al cohol fromstep 4 (50 ng, 0.09 mmol ) in di oxane (3

m_) was treated with water (g drops), 4 N HCl (aq.)

(0.1 and net hanesulfinic acid sodiumsalt (51

m ),
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For assay, the cells were washed twice in plain RPMI 1640 medium,
and then resuspended at the appropriate concentration in the assay
medium. The assay medium consisted 10% Ba/F3 media in RPMI 1640.
The final density of cells for the assay was approximately cells at 2.5 x 10°
20 per ml. Chemotaxis was performed using the 96-well ChemoTx system®
with 5 micron filter pore size (NeuroProbe, Inc., Gaithersburg, Maryland,
Cat. #: 101-5).
The compounds were used in an antagonist chemotaxis setup
according to the manufacturer’s instructions. Briefly, each compound was
25  mixed with hMIP-18 and approximately 29 ul of the mixture was placed in
the bottom well of the 96-well ChemoTx system. The filter screen was
placed on top and 25 pul of cells mixed with the appropriate concentration of
compound was placed on the filter. The assembled plates were incubated
for 2 hours at 37°C in a humidified chamber. After incubation the cells were
30 scraped off and the plate system is centrifuged for 5 minutes at 1000 rpm in
an |[EC Centra-8R centrifuge. The filter screen was removed and the
ChemoTx plate was inverted onto a 96 well plated with a funnel plate. The
plate system was centrifuged for 5 minutes at 1000 pm. The volume in the



Li quid form preparations include sol utions,
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CCRS cells (104/well) were plated in 96-well cell culture plates and
incubated overnight. Media was removed and replaced with 50 ul of fresh
culture media (DMEM, 10% FCS) and 50 ul of compound diluted in culture
medium. Cells were incubated with compound at 37°C for 1 hour. The
resultant supernatant was removed and replaced with 20 ul of media
containing compound and infected with an equal volume of diluted or
undiluted virus stock at 37 °C for 3-4 hours. The cells were washed once
with DMEM, and 200 ul of media containing compound was added. The
cultures were incubated for 3 days, the cells lysed in luciferase lysis buffer
(Promega, Madison, WI) and transferred to Immulon plates (Dynex
Technologies, Chantilly VA). An equal volume of luciferase substrate
(Promega, Madison WI) was added to lysates and the plates read
immediately in a Wallac Luminometer. Fifty and ninety percent inhibitory
concentrations were determined using GraphPad PRISM software.

While the present invention has been described in conjunction with
the specific embodiments set forth above, many alternatives, modifications
and variations thereof will be apparent to those of ordinary skill in the art.



formula . The quantity of active conpound in a unit

dose of preparation may be varied or adjusted from
w@abwan4git o about 500 ng, preferably from abourCRBSI0R4/036273

to about 300 ngy, nore preferably fromabout 50 ng to

about 250 ng, and nost preferaply fromabout 55 ng to

about 200 ng according to the particul ar application.

The Qs tjive. co d e s
P ES R Ba R ferdifali LR AR e g o winin
patthgkpirdAfhdtdtps f ehé byesy‘ntim@nﬁ@ndl tion being
treated. Detern1nat|on of the proper dosage reginen
for a particular situation is within the skill of the
art. For convenience, the total daily dosage may be

di vi ded and administered in portions during the day as
requi red. The anpunt and frequency of adm nistration
of the conpound e of the invention and/or the
pharmaceuti cal ® acceptable salts thereof will be

regul ated according to the judgnent of the attending
clinician considering such factors as age, condition
and size of the patient as well as severity of the
synptons being treated. A typical recommended daily
dosage reginen for oral admnistration can range from
about O ng/day to about 300- 54 - ny/day, preferably O
ng/ day to 250 ng/day, nore preferably about 200

ng/ day, in two to four divided doses. The doses and
dosage reginens of the NRTlIs, NNRTIs, Pls and ot her
agents used in conbination with the conpounds of this
invention will be determ ned by the attending
clinician in view of the approved doses and dosage
regimens in the package inserts or as set forth in the
protocols, taking into consideration the age, sex and
condition of the patient and the



severity of the condition treated. n a preferred
enbodi nent, the conpound of the present invention can
wheooasedit o treat Human | nmunodefi ci ency Vi r usP@igusS2004/036273
adm nistering to a patient in need of such treatnent a
therapeutically effective anmggnt of one or nore
conpounds having fornmula , preferably in conbination
with one or nore pharmaceutically acceptable carriers.
One or nore, preferably one to four, antiviral agents
useful in anti-H V-1 therapCL@Mse used in
conbi nation with the conpound of the present
i nY¥hatigglaimed isinti viral agent or agents can be

conbi ne | sent
moent i &%Bat‘?ﬂﬁﬁfsg%étég%@‘?%tgﬁn%ﬁ‘ﬁé' i L
conpounds of the present RAvemd on and the antiviral
agent or agents nmay be adginis ered“;n any order such
as, for exanple, sequenRit ) Burrently,

si mul t aneousl y anﬂﬁhé I ke. TheN ungs of the

vari ous actives i( )Buc @onbi | therapy nmay be

di fferent anmounts (dosQ:&e @nmounts) | or sanme ahounts
(dosage anounts). The various acti al so be
present in fixed anmounts in the sanme dosage form
s5e.g., g of a conpound of claim1 and 10 & of an
anti-viral agent present i iaql e tablet. An
illustrative such "single [ngzlfl'agmul d be, for

ex amal ghartriaceatitallycookeptabie saltsalvatatar @stertieriof;(wherein:
(avail able from l\ﬁr ck Scheri ng- Pl ough Pharnmaceuti cal s,
Kerﬂ'ﬁ\ﬁo?‘f'ﬂperl\@%/m\] sfsey). The antiviral agents

corfigph@hBer fr&h alae in conbination with the conpound
of the present invention conprise nucleoside and

10nudMl soanybsubstifted avith Bnapdioptiasally subgitutedgvith R™, or

or ot cas HERTRESH B SNdfe GRES Aol Rfral shhaRUR R, or
bel ow nol(afkg!)byriribra With thé prasscihas wihenavtis Nigalkyl)pyridone,

Speci fic exanples of antiviral agents .
then p is 0-4 with said p moieties being the same or different, each p

moiety being independently selected from the R' and R'® moieties;
15 R'is selected from the group consisting of:
-alkyl-C(O)-heterocyclyl,
-alkyl-CN,
-alkyl-N(C=0)-alkyl-N(R*R®),
-alkyl-N(C=0)-alkyl(aryl)-N(R*R®),
20 : -alkyl-N(C=0)-heterocyclyl,
-alkyl-N(C=0)-heteroalkyl,
-alkyl-N(C=0)-alkyl(hydroxy)(aryl),
-alkyl-N(C=0)-C(=0)(aryl),
-alkyl-N(C=0)-C(=0)(alkyl),
25 -alkyl-N(C=0)-C(=0)(heteroaryl),
-heterocyclyl,
-alkoxy-C(O)X,
-alkyl-SO,-alkyl-N(R*R®);



include, but are not limted to, zidovudine,

| am vudi ne, zal citabine,- 55 - didanosine, stavudine,
wabmsawisi7 adef ovir dipivoxil, |obucavir, BCH BOB662004/036273

emtricitabi ne, beta-L-FD4, DAPD, | odenosine,

nevirapi ne, delaviridine, efgjirenz, PNU- 142721 ,

AG 1549, MKC-442, (+)-calanolide A and B, saqui nhavir,

i ndi navi g, Lit (Lpsnel finavir, |asinavir, DMP-450,
BMS- 232 %'23!“%@?‘55%%; anprenavir, hydroxyurea,

ri bavi ri-ha|oh1ky17.c(®§.1\p(2,5ﬂﬁ)¢nt af usi de, Yissum No. 607
and AG 1549. n particul ar, the conbinati ons known as

HAART aralkyb®f ated for use in conbination with the
conmpound [ Bl ion. For conbination treatnent
Wi th mrg?éﬁgrwoz%yhg@*’ve agent, where the active
sagents aakyl-G(Q¢ar ate dosage fornul ations, the active
agents nm m ni red separately or in

conj unct'P%MEE@gﬂﬁéﬁ: the adm nistration of one

el ement Ry =O8-aVI-N(CHR*FPHH rent to, or subsequent
to the agﬁr?méZtrg‘ti o(n of tﬁ'e ot her agent. Anot her

aspect ofS(Oagheteveeydld)) provi des a nethod of treating
soligd organ transplant rejecti.on g{aft V. h

! ) ost
di Feaisselagtedfrpm he graup eRNsisENG Of Rk ialkys anyihandalgk or y
bowel di pi 4 OoLjLJpI
103 er g B o aR A pllo IR, drRetoREP I Faiodith CRioaky
admi ni stheténogyctlyl, ayglealikgiatkyi,ralkdsulfarfyl, sarglsulfomyd; afkoxyadkyl, or
therapeutically effective amount of one or nore
conpound¥Mig®: fornula , preferably in conbination with

on AT - i :
A e e e et
or gan t rfluesgnydirand dipbenylorethyr Gfmemberaskheteéraargisi;oxide,
rheumatoid arthritis, inflammatqggy bowel disease or

mul tiple sBl'eresisgiurther co I ses adm ni stering one
or nore mé ageft's useful ing-hgefer@aiyment of said

di seases in17c\{rbi atiorand t h orf_!%a7or mor € conpounds of
R , wherein each of said

15
aryl, fluorenyl, diphenyl and heteroary! is unsubstituted or optionally
independently substituted with 1-4 substituents which can be the
same or different each substituent being independently selected
from the group consisting of R'", R'2, R'®, R'* and R"’;

20 R*is selected from the following group consisting of H, alkyl, cycloalkyl,
heterocyclyl, hydroxyalkyl, aryl, heteroaryl, alkyloxy, S(Oz)alkyl,
S(Oz)cycloalkyl, S(Os)arylalkyl, S(Og)aryl, C(O)alkyl, C(O)aryl,
C(O)arylalkyl, C(O)cycloalkyl and C(O)NR®R® ;

R® and R® can be the same or different, each being independently selected

25 from the following group consisting of H, alkyl, cycloalkyl,
heterocyciyl, aryl, arylalkyl and heteroaryl;

X is heterocyclyl, NR°R®, -O(alkyl), -O(Cycloalkyl) or -OH;
R® R'’and Z can be the same or different each being independently
selected from the group consisting of hydrogen, alkyl, and -haloalkyl;

30 R''and R' can be the same or different each being independently selected

from the group consisting of alkyl, -haloalkyl, halogen, -NR'°R?,



formula . Agents known in the treatnment of rheumatoid
arthritis, transplant and graft v. host disease,

wo ofosasmset ory bowel di sease and nul tipl e scl eresI/B8S2004/036273
whi ch can be administered in conbination with the
conpound of the present invengion are as foll ows:
solid organ transplant rejection and graft v. host

di sease: dw(ﬁe%fﬁ &?gﬁH%éﬁ .cycl ospori ne and

| nt erl euki Fmus> dnti | ynphocyt e
gl oRlis seledtdd foanthehyrdyup cansistihgbbhyisrogehH; R’ phenyl -NO;,

fl bovel _d
Ster 2{‘3‘2%3.{%05%3%@@%2?%3@%thfu(céﬂaat prneo

and nycdon g SRyl R OGOIRMRTRIGN OFy St ereras

516\ nt ﬂ} 2 rer-d)f(Hb@(@)N(l—h(aMdreatkm)a-lNih?C @{I‘di(sl-is)(cgncgeﬁills,{lalkyl)

conpr | i REPTG Qe aruHRS I e DG B sy,
phar macew(H§S{O SOk N @{C/:F%e N(I—I)QR@)O'&%M QByél@alkyI

treat Hurran I rTTTLII’]092 ef i Ci en I rus one contal ner,

phar maceSR%aS( @())HDOSS@Z)R &léé)(aiwl)o@-ﬁﬁ%)a'kyl

conpo nd maceuti cal A
comoune o Fhfgh, B, By RRLRE et o

1001 Nor e B NECHLCHSD-OHP 0O T{OMEH) WW‘?'-@ OQOR'*'Q -Si(CHa)3
ef fective ampunt of one or nore antiviral agents or

ot her acift sB(3efCirs)ela; t he treat ment of Human

I Iha

accaptanroiariim b ol 8Acisho BEaRyF JRABRRGHALE

the pr esRHtsibsticned phengl; t o reduce the H V-1-RNA viral
5bel e detectable |im ectable lint

IV - &ﬁbﬁ\ StftHe‘PtﬁéN'l‘B*hPéleec#‘etsﬁ@%%&bﬁfe’? YRACRREIG
jsTeans t halepédeht§sdlected from the group consisting of hydrogen,

-alkyl, -haloalkyl, -CF3, -CO,R?, -CN, alkoxy and halogen;

R'® and R'” can each be the same or different each being independently
selected from the group consisting of hydrogen and alkyl, or
R'®and R'” together are a C,-Cs alkylene group and with the carbon

20 to which they are attached form a spiro ring of 3 to 6 carbon atoms;

R', R and R*' can each be the same or different and are each
independently selected from the group consisting of H, alkyl, aryl,
arylalkyl, and cycloalkyl;

R?? is selected from the group consisting of alkyl, -haloalky!,

25 (C1-Ce)hydroxyalkyl, alkylene, cycloalkyl, aryl and arylalkyl-;

R'® is selected from the group consisting of halo, alkyl, haloalkyl, alkoxy,
cycloalkyl, heterocyclyl, amido, CF3, OCF3, aryl, heteroaryl, -YR?®,
-C(=0)(C3-Cgcycloalkyl), -C(=0)(Cs-Cgheterocyclyl),
-(C4-Ce)alkyl-N(R*)SO,R?, -(C;-Ce)alkyl-C(O)NR?*R?*, -CN, -CO,H,

30 -CO2R?%, (R¥)ary!(C;-Cg)alkyl-, (R?¥)heteroaryl(C;-Cg)alkyl-,
-C(=0)-(C4-Cg)alkyl, (R*")aryl-C(=0)-, -C(=O)NR**R?, -C(=O)NHb,
-C(=O)N(H)OH, -(C4-Cg)alkyl-N(R**)C(=O)R?®,
-(C4-Ce)alkyl-N(R**)CO,R?*, -(C;-Cg)alkyl-N(R?**)C(=O)NR*R%,



fewer than about 200 to fewer than about 50 copies of

H V-1-RNA per ml of plasnma of the patient as neasured
whyoguesiitati ve, multi-cycle reverse transcri pPCEES20POR6273

nmet hodol ogy. HIV-1-RNA is preferably nmeasured in the

present invention by the nethpdol ogy of Anplicor -1

Monitor .5 (available from Roche Di agnostics) or of

the icsé?es”s?%ﬁ\ba@i}m?&ﬁizéﬂéff ¥E 6 e e oo R

repl i catdrn-SQOUNMA‘REY, )Wl'?e?rbanRt%@fl@e @R samBRSE different and is
detail in patent application, Serial No. I1N01481 . The

fol | owi rigdependentiuseteatedwhep thetesismere thaa aoerB'® present;
ant@?{%éfeb&cﬁ%h"th&@&?ﬂ Enﬁﬁgﬂ&]o{ S@lldfs%%h&?%q/ Y heteroaryl,

nhi bitory ac €°CO nds

5Chenot aml@lﬁh@aau(yﬁémd cyelomlkplxi s assay is a functi onal
assay which characterizes the agonist vs. antagoni st

pr dperdddR dFan §ach e the: sape i enpnbara@ggg,qu@mﬂe@gndemly

th bi | | ]
expr ossi iR oL AR SPRBCABsisTH of 1 1€ Gk and -
rrerrbrane()d)cyalmpyinse to either test conpounds or
t RANTES, .. M P-
norieds srledfel Fatung dribrarasidial € comiulsitt-Eofabalky,
joW th agQ(EéCF)?\?HPd&y‘aM(yI O(IDPGH)‘&Q@/I&H@L(@J @a)@%léﬂ%}l S&§/l and

not only fail to induce chenotaxis, but are also
capabl e -GW'GQaI@@BUWhg cell migration in response to

combounis sae R yebEsPEh I fromdhe ki BRMAEg(H. o,

Chenot a>(C$ O%i)@layl (iﬂ;p@@)llﬂkcﬁ(y, BF {-300PSRE Ha 000, SON, CH3SO:-,
(a. k. a. cells were cultured in RPM -1 640

suppl erreq'ﬁ E\Ma{nﬁ’ «%‘Hemer@a\ﬂ n&agdia e gameg or different and is
et capt QTR SRR np thgtE argipdie hanong Y prgent
r egEnBSEOeB £SED), & oe@Hor om | nvi trogen (Carl sbad,
Cala{r{dpr nia), unless otherw se specified.
A is selected from the group consisting of H, alkyl, and alkenyl.
2. The compound of claim 1, wherein M is a substituted aryl.
20 3. The compound of claim 1, wherein R' is selected from the group
consisting of:
-(C1-C6)alkyl-C(O)-heterocyclyl,
-(C1-C6)alkyl-CN,
-(C1-C8)alkyl-N(C=0)-(C1-C8)alkyl -N(R*R®),

25 -(C1-Cs)alkyl-N(C=0)-(C1-C8)alky! (aryl)-N(R*R®),
-(C1-C6)alkyl-N(C=0)-heterocyclyl,
-(C1-C6)alkyl-N(C=0)heteroalkyl,
-(C1-C6)alkyl-N(C=0)-(C1-C6)alkyl(hydroxy)(aryl),
-(C1-C6)alkyl-N(C=0)-C(=O)(aryl),

30 -(C1-C6)alkoxy-C(O)X,

-(C1-C6)alkyl-SO,-(C1-C6)alkyl-N(R*R®);
-halo(C1-C8)alkyl-C(O)OR?,
-halo(C1-C6)alkyl-C(O)-N(R°R®),



FBS was obtai ned from Gem ni Bi o-Products, Wodl and,
California. Mwuse IL-3 was obtained fromR and D

weymsess)7 M nneapol i s, M nnesota. Human M P- 1bP¢his#804036273

5

10

15

20

25

30

) was purchased fromR and D Systens and was used at a
final concentration of 1 nM_i@_t he assay. The
conpounds were reconstituted 1n DMSO and diluted in

t he che ' S gium fromO0.1 nMto 1000 nM
(final g@‘%@@@?@ﬁ%@ " For assay, the cells were
washed t-8(O§(hyHrekA01-GBMIkyp40 medi um and then
resuspended at’ the appropriate concentration in the

assay netf fb)akyl-GEaHY’. nredi um consi st ed 10% Ba/ F3

medi a i n, &Pl . fhjpshevdensity of cells for the
assay mg@g?@gggln%ﬁﬂf’\égﬁig at 2.5 x 6 per nl.
Chenot axN¢Cuas-(BerCOaikyd -NGRIRY ren®6- wel | ChenmoTx
system (r) with 5 mcron filter pore size (NeuroProbe,

Inc., GaiR(ReHbsierecyaudkyl and, cat. #: 101-5). The
Cowoun%e"\@&ﬁﬁb‘éﬁ@of aft 12Wha88AIFA is H1SHBHyAX1 S setup

according to the manufacturer's instructions. Briefly,
each corffreucampasndrokeldinilt whekeir-RC is ploedethyl.

appr oxi mat el y 29 of the m xtur.e s placed .i he
ot om viie CAmBouRR Lol BN D o wiliThed phefy or
SCrsR@BtitRsd pyARihen top and 25 m of cells mxed with
the appropriate concentration of cgmpound was placed

on %-he flineeempqund gkelaimlewhereindy igar Rhenyt shbstddtedgyith

2 r 3 ' . o [ @}% .
i n%gbléa i@éret %‘8 édg lv@:@\ﬁ?@ﬂsﬂge'r%%gé%g éﬁﬁ%ﬁ{%‘?'%e

sy Shaepertientiniseldetaeflofmthegroupebasistihg dOAKy), prea,amine and
| EC Centra-8R centrifuge. The filter screen was

r erfNI@B2NAE-t he ChenpTx plate was inverted onto a 96

voi P POty BHORRh 10y Foos RS R
t heSO&8kyl on€(O3NRER®.br ought to 100 m wi th medi um and
t heglpl at_ﬁ_'se @@%So&r‘? EFgla{n?q, wherein A is methyl.
10. The compound of claim 1, wherein Z is H.
11.  The compound of claim 1, wherein M is phenyl; R is -(CH)-C(O)-
heterocyclyl, -(CH)CN, -(CHy)-N(C=0)-heterocyclyl, -(CH,)-N(C=0)-CH,-
heterocyclyl, -(CH2)-SO2-CH2-NR*R®, or -(CH2)-C(R®%)(=N-OR®); R®is a
substituted pyrimidine, X is a heterocyclyl, and A is methyl.
12. The compound of claim 1, wherein M is a didehydropiperidone
substituted with one R' moiety.
13.  The compound of claim 1, wherein p is a number from 1-3.
14.  The compound of claim 1, wherein q is 0.
15.  The compound of claim 1, wherein Y is S(O,).
16.  The compound of claim 1, wherein R’ is sele.cted from the group
consisting of:
-CH>-N(C=0)-morpholine,
-CH(CHj3)-N(C=0)-morpholine,
-C(CHj3)2-C(=0)-pyrrolidine,
-C(CHj3)-C(=0)-piperidine,



approximately 20 m nutes. The nunber of mgrating
cells was neasured using the Cell Titer Go
waevsnescent Assay from Pronega (Madi son, W sCREIBUS)004/036273
and the TROPI X TR717 M cropl ate Lum noneter (PE
Appl i ed Bi osystens, Boston, .Mgssachusetts)) by
follow ng the manufacturer's instructions. Luciferase
Replication A - m ds encoding the full length
genone of H -%aﬁmwﬁQ%%uc with the gp 120 V-3 | oop
repl aced by tpipeBdinonke, Anagnent of H V-1 ADA, YU-2 or
HxB ( ADA- Luc- FL, YU 2-Luc-FL and HxB-Luc-FL) were
obt ai ned f r orfP¥RZOlIdiNORS- Pont ow (Washi ngt on Uni versity,
St '17'-0“i,§c3@houﬁi?%|f Lmrﬁg@npet ent |luciferase
Irrus sto

reporter vir cks” were generated by transfection
of plasmds into 293T#¢ell s usi ng Superfect (Q agen)
or Mrus transfection agents. Viral stocks were

coll ected 48 hours fol 0w ng transfection and titered
for luciferase productieQ b 7-CCR5 or CXCR4 cells.
Ug7-Ch4- CCR5 cells (vvelnﬁ,ere plated. in 96-well
cell culture pla NS ncu rn m Medi a was
removed and repl with 50 M ofi_freshigulyure nedia
(DVEM % FCS) and 50om of conpound™difjuted 1n culture
smedium Cells were incubated with conpaund' at 37C for
1 hour. The resultant ernat ant was renoved and

replaced with 20 m o i a containing conpound and
infected with an equal vol unme of diluted or undil uted

virus stock at 37 f o3~ s. The cells were
washed once with M d 200 of nEdiaNcontaining
conmpound was add he=cul t ures repin bﬁted for 3

d.
days, the cells lySed in luciferase INSisbWNfer
(Pronega, Madison, W) and transferred]ito [ mmul on
pl ates (Dynex Technol ogjies, Chantilly ¥A) . An equal
vol une of luciferase $




(Promega, Madison W) was added to |ysates and the
plates read imediately in a Wallac Lum noneter. Fifty
wa@ap@soisety percent inhibitory concentrati ons MeET/@S2004/036273

determ ned usi ng G aphPad PRI SM software. Wil e the
present invention has been desgribed in conjunction

Wi th the specific enbodi nents set forth above, nmany
alternatives, nodificatisgs and vari ations thereof

will be apparent to thof ordinary skill in the

art.- 59 - All such al t®natives, nodifications and

variations are integded fo fall within the spirit and

scope of the preOent i|o. 60 - CLAIMS What is

clainmed is: . Aomound _repr he %tructural
l

formula: RR RO T (RL) / o Fornulja orf a

phar maceuti cal » acceptable salt, soO ter
thereof; wherein: p is a nunber from1l1l-4 qlis a
nunber fromO0-4; Mis ar ubstituted wth RL and
optionally substituted or heteroaryl
substituted with RL and o aIIy substituted with

R18, or N(al kyl) pyridone w t N roviso that when M
i's N(al kyl) pyr i, QRoé€ s\@%wth said p
noi eti es being ) A f f Na%lety
bei ng i ndependent| ) sel ected fromth RJN an R*IS

noi eti es; N

AT



Rl is selected fromthe group consisting of:
-al kyl -C(O) - heterocyclyl, -alkyl-CN,
WO 20089425N( C=0) - al kyl - N(R R5), PCT/US2004/036273
-al kyl -N(C=0) - al kyl (aryl)-N(R R5),
-al kyl - N(C=0) - het erocycl yl, @l kyl - N(C=0) - het er oal kyl ,
-al kyl - N( C=0) - al kyl (hydroxy) (aryl),

-al kyl -N(C=0) - (=0 (aryl), -akkyl-N(C=0-C(=0 (alkyl),
-al kyl -N(C=O -C(=O) (hetero , -heterocyclyl,

- al koxy-C(O) X, -al kyl-SO -a -N(R RS);- 61 -

- hal oal kyl -C(O OR 5, -hal gal kyl -C(0)-N(R R6),

~alkyl -S(O )R5, -S(®@)( xya kyl ), -alkyl-C(OR 5

-aIkyI-C(R)(=yI\‘I-/Q& Fi':i)w and
-S(0 ) (heterocylcl yY); TR is selected]fromtie group
N

r
consi sting of @ yl, aryl, arylal ; N
het er oaryl al kyl , al kyl ket one, aryl ket one,! al kyl,

err ocyc Cc Cooa a
Ky sul fonyl .+ aryl Lul alyklgi'ya ot oA
N
O
?N)§<© Ub N
oS N\’I\HN
a,
N
o8 J@%ﬁ
O\) - N N
a.
N
O
o o
N N
Q.
N
O .
Q.
N
O
(\NJ><©/ \Q\l\b Mo
A N%\('N
0]




amde; R3 is selected fromthe group consisting of
aryl, 6-nenbered heteroaryl, fluorenyl; and

walzpkesmginet hyl , 6 nenbered het eroaryl - N oxi dePCT/US20RL@36273
- -<\ /> - -heteroaryl wherein each of said aryl,
fluorenyl, diphenyl and heterggaryl is unsubstituted or
optionally independently substituted with 1-4
substituents which can be_the sane or different each
substituent being i ndeent ly selected fromthe
group consisting of Rl R$2, R13 R14 and R15; R4 is
sel ected fromthe foll ovm ngy group consi sting of H,

al kyl , cycl oal kyl , chet ; ox) c hydr oxyal kyl, aryl,
heteroaryl, al Io )aI , S(O
)aryl al kyl, S(O ) ry, O)alky

C(O aryl al kyl O<C¢O) cycl oal kyl and 6 R5 and

R6 can be the sanme or different,
i ndependently sel ectgd fromthe follow Mg group

consi sting of H, al cycl oal kyl, heterocyciyl,
aryl, arylal kyl and ®eteroaryl; X is heterocyclyl, NR

R6, -Q(alkyl), -Q(CycJoakkyl) or OH R9, RL0 and Z can
be the sane or dff g e ch be| ng mdepenqj,ent,]iy

selected fr t He grQUP CO of\lys n.Nalkyl,
and - hal oal kyIN R and R12 can b the sa or |fferent
each bei ngQnedependent |y sel ect e AN gpat e gr

consi sting of alkyl, -haloal kyl, halg -NR R20 - 62
- -OH -CF, -OCH, - |, and -OCF ; R13 is

sel ected fromthe gro nsi sting of hydrogen, H,

R11, phenyl, -NO,



-CN, -CHF -CHF -CHO -CH=N(OR 19), pyridyl-Noxide,
pyrimdinyl, pyrazinyl, -N(R)C(ONR R21),
wo NS0 N(H) (chl oroal kyl ), PCT/US2004/036273

-N(H) C(O N(H) (cycl oal kyl al kyl), -N(H)C( O al kyl
-N(H (O CF , -N(H S(O)N(allyd) ., -NCHS(O)alkyl,
N(H)S(O)cycloalkyl -N( SO ) , -N(H C(O Cal kyl,
-cycl oal kyl, -SR22, -S(O R22, -S(O)R22, -S(O
)NUﬁ(aIkw), -0 S( | kyl, -0-S(O )CF

hydr oxyal kyl , -C(O O), -C(ONCHCH-OCH) ,

-OC(O N(H) (al kyl ), @) -Si(CH) and -B(OC(CH )
) ; R14 is seleaed roup consi st ng qj’

al kyl , -haIKa.Lk d R Slub tuted _phenyl SNRLS i's
1-3 substlt S can be the sarre dimls‘(ﬂ)erent
each bei ngQ pendently sel ect g grOup
consi sting of hydrogen, -alkyl, -hal aI kyl, -CF, -CO
R20 -CN, al koxy and halsgen; R16 and “R17 can each be
the same or different bei ng i ndependent |y

sel ected fromthe grouf ssi sti ng of hydrogen and

al kyl, or R16 and R17 tqgetper are a C -Cs al kyl ene

h they are attached
forma spiro %uq%h 3 r 0 1 9,NHR20 and
R21 can each be e/same or differjent jand ¢ each
i ndependent | y© ected fromthe gr sting of H,
al kyl, aryl, arylalkyl, and cycl oal kyl ; 2 is

sel ected fromthe groyp~gonsisting of a?kyl

- hal oal kyl, (C1-C6) hyyal kyl, al kyl ene, cycl oal kyl ,
aryl and aryI al kyl - '«*’ seI ected fromthe group

aIkyI alkoxy,

consi sting of halo, al
cycl oal kyl heterocycl a do , aryl,
heteroaryl, -YR2ZHNC \”:L(

4
NCKQ/ \Q\l\b\l);i"rl
A
A Obg;

o
L Obgﬁ



-C(=0) (C -C cycloal kyl)
, -(CrC)alkyl-NR )SO R2
WO @N5/0430 H - CO R25, (R )ary
)heteroaryl (C O al kyl -, -
)aryl-G(=0 -, -C(=O NR R2
-(C-C)Hhalkyl-N(R )C(=0
-(CrC)al kyl - N(R)C( ON
R25, -(C Q) al kyl - -(C

C -C heterocyclyl)

| kyl -C(O) NR R24,
yl -, (R PCT/US2004/036273
yal kyl, (R

, -%—O)NH, - C(=0) N(H) O
25, -(C-C)alkyl-N(R)CO R
- 63 - -(d-C)alkyl -

kyl SO NR R25 and - SO NR
sane or different and is
|ndependently sel ect ed V\,hen the e is nore than one R18
present; R23 is\jel ect gr up consi stl ng of
aryl, substituted | N he ary , IkyI
and cycl oal kylG2SRM6 d R24 Tan eac e s rrE|or
different and are 'eadh i ndependently s

group consisting of H (d- C)al kyl and (C -

)cycl oal kyl; R25 is sel ect rom t he group conS| sting

Q9

of (C-C)alkyl -(CrC ) ha kyl, -(C -C )hydroxyal ky
, -(C-C)alkylene, -(C-C oaIkyI, -aryl and
-aryl(C Qalkyl; RZ7 is , 2 or 3 substituents sel ected
fromthe group?ns'sti g , o) (C-Ch)alkyl, (C
-C )al koxy, -CF /%F -, N SO« O -
and - NH , V\herQ&S NR2 can be the sane

i's |ndependently seI €ted when there a

R27 present; S(O), S, S(O, or CH; and A 'bs sel ect ed
fromthe group consisti ng H, al kyI , and al kenyl . 2.

The conmpound of cla ein Mis a substituted
aryl . O

Q'lrv@r@b%



3. The compound of claim, wherein RL is selected from
the group consisting of:

wo @308 al kyl - C(O) - heterocycl yl, -(Cl-C6) al kyPe1ZING2004/036273

-(Cl-Co)al kyl -N(C=O - (C1-Co6) al kyl -N(R R5),
-(Cl-Co) al kyl -N(C=0) - (C1- C6)_glikyl (aryl)-N(R R5),
-(Cl1-C6) al kyl -N(C=0O) - het er ocycl yl,
-(Cl1-Co6) al kyl - N(C=0) het eroa
-(Cl-Co) al kyl -N(C=0 - (C1- I kyI (hydroxy) (aryl),
- (C1- Co6) al kyl - N( C=0 -

K

- (C1- C6) al koxy-C( O X, ky - SO

- (C1- CB) al kyk: N(R R5) )3l kyl - C(O) OR 5
- hal o( C1- C8) al' 33/ N LetL- -s(0
) R5, -S(O)(hpdrq%(y( 1 ) alkyl), ~(Cl-Ce)al Byl | O)R
5, -(Cl-06)al kyl - C(FP) (=N-OR 6) - N(C= SN Kyl

-N(CR R5), and -S(O)(h gterocyclyl). 4 The conpound
of claim, wherein R2 is aohenyl. 5. The conpound of
claim, wherein R2 is phe @; | . 6. The conpound of
claim, wherein RBis a su [ uted phenyl or

substi t ut ed pyri m di ne. he ound of claim,

wherein R3 is phenyIH su \b
o N
<
o N
/\HJ\”/\[C])/“V@/ \Q“\b\lmj&"‘g\l
O
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one or nore noieties which can be sane or different
each bei ng independently selected fromthe group

waeonsigrsing of al kyl, urea, am ne and sul f onamPCBEUSRIN4/036273

The conpound of claim, wherein R4 is an al kyl,
hydroxyal kyl, S alkyl or C(QNR R6. 9. The conpound of

claim, wherein Ais methyl. . The conmpound of claim,
wherein Zis H . The co nd of claim, wherein Mis
phenyl; RL is -(CH J-(( eterocyclyl -(CH ) CN,
-(CH)-N(C=O-h cycl CH)- N(C—O) CH -

het erocycl yl, - - - RR5 or -(CH)-C(R
)(=N-OR 6); R3| py|md|ne Xis a

het er ocycl yl , and,\%gy 2. NT
clai m, whereittNM iTF a di dehydr opl peri d ne Subgt i tuted
W th one R1 noi ety.O. The conpound o 3

pis a nunber from1-3. 14. The conpound
wherein gq is 0. 15. The cogpeund of clain, wherein Y
is S(O). 16. The conpound claim, wherein RL is
sel ected fromthe up co sty ng of: -CH

Q. nor phol i ne, -C(CH

-N(C=0O) - nor phol i n CH( CH )- N({¢=O).-
) -C(=0)- pyr/_‘m\l 0i N8, {C( “QUEO} pj peri dine, - 65 -
-pyrrolidi none,,,S 'Qyp%LN [ and_-® .

o)




17. A compound of the formula: N, NQNNNNNNTN
CANNNN 66 - NNNHNNNNNNNNNN,
WO 2005/042517 PCT/US2004/036273
-73.-



.NNNN 67 - NNN. NN. N NNNNNNNNNNN
NN 68 -- 69 -- 70 -- 71 - HP HI
WO 2005/042517 PCT/US2004/036273

=74 -



UHHOHHOdAHN 72 - N,NN- N NNFoCG , - NH
JI NNHHON HJI NNOHO0ONNOH
WO 2005/042517 PCT/US2004/036273

N
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NN 73 -- 74 -- 75 - NT N NNHNNEO Ng- 76 - N
N . N or a pharnmaceutical» acceptable salt or sol vate

wo bmseafsi7 18. A conpound of the formula: N N NOI/NS2084036273
- NNN N

-76 -

or a pharmaceutically acceptable salt or solvate thereof.

5 18. A compound of the formula:



NNHHN. NoONOANNNNS"'" NNNHN 78 - NNCT
NOHNNNNNOHN
WO 2005/042517 PCT/US2004/036273

-77 -



N H%No or a pharmaceutical”™ acceptable salt,
sol vate or ester thereof. . A conpound of the

woorosdE17 79 - L N,NNNN NNN NNNN HMUS2004/086273
N O+ 80 - H 81 - or a pharnmaceutical”™ acceptable
salt, solvate or ester therecfs._. 20. A pharnaceuti cal
conposition conprising a therapeutically effective

amount of at | east one_sgnpound of claim1l in
conbi nation with at I_

or a pharmaceutically acceptable salt, solvate or ester thereof.
19. A compound of the formula:



one pharmaceutical® acceptable carrier. 2 . The
phar maceuti cal conposition of claim20, additionally

W@UpNisimg one or nore anti-viral agents usefpdT/Us20041€36273

treatment of Human | mmuno deficiency Virus. 22. The
phar maceuti cal conposition ofyclaim2 , wherein said
antiviral agent is selected fromthe group consisting
of nucl eosi de reverse transgtiptase inhibitors,

non- nucl eosi de reverse tra i ptase inhibitors and
protease inhibitors. 23. rmaceuti ca

conmposi ti on gﬁ\gfaln122 mherequsald antiviral agent

is selected from.th oup I My of zi dovudi ne,
| ami vudi ne, zatnlﬂ d .-05| e, NS

abacavir, adefovir dj/pivoxil, |obucavi
enitricitabine, beté?L-FD4, DAPD, | ode
nevirapi ne, delaviridine, efavirenz, PNU 14272

AG 1549, MKC-442, (+)-cakapolide A and B, s qU|naV|r,
indinavir, ritonavir, n navir, | asinavir, DWVP-450,
BVS- 2322623, ABT- 378, s avir, hydroxyurea,
ribavirin, IL-2, I1L-12, fu5|de, Yi ssum No. 607
and AG 1549. 24. Th&® ph ceuy’l conposi tion of
claim2 , whereipn sald eas ON npeunNof claim
1 and said one ¢r More anti-viral afentls afe present
in different do e anounts or in frxed

amounts. 25. A nethod of inhibiting the Eepljicati on of
Hurman | mmunodefi ci ency s, said nethod conprising
admnistering to a pati @ n need of such treatnent a
therapeutically effective~amgunt of one or nore

conmpounds according to clai NN, - 26. The net hod of
claim 25, wherein sdfd § ni s ratl nis ora

i ntravenous or thﬁ 4.




27. The nethod of claim25 further conprising
adm ni stering one or nore antiviral agents useful in

wo bwspssat nent of Human | nmuno- defi ci ency Vi r uBCT/B82004/036273
The method of claim27 wherein said antiviral agent is
selected fromthe group consigyting of nucl eoside
reverse transcriptase inhibitors, nonnucl eoside

reverse transcriptas nhi bitors and prot ease
i nhibitors. 29. Amstof inhibiting the replication
of Human | mMunodefi ci ®aey~\Vi rus, said net hod

conprising admnistering typ a.patient in need of such

treatment a theraﬁeut[ y ective amount of 4 he
pharnaceutich\CowoOs on of allgdim 2 gt hod
of inhibiting the p8plication of [Humhn N
Innunodeficﬂénﬁé Irus, said neth N

adm nistering to a patient in need of treatment a

therapeutically effect] amount of the pharnmaceutica

conposition of claim . A pharnmaceutica

conposi tion conprising therapeutically effective

amount of at | east one conppund of claimin

conbination with a® | oni phErnaceuticalA
‘ Q

accept abl e C&?Pk : X ph ca i 1 on
conprising a therfjapgtically effectiv of at
| east one co d of claimin conbi th at
| east one pharmaceutically acceptable 33. A

adm nistering to a pati in need of such treatnment a

“‘ .
met hod of inhibiting replication of Human
I mmunodeficiency Viru ai d net hod conpri si ng

nt
therapeutically effectiye foount of the pharmaceutica
conposi tion of cIa[ELﬁ;;J§4. A
the replication d¥C I

hod of inhibiting
ol e N
“

N N



Virus, said nethod conprising admnistering to a

patient in need of such treatnent a therapeutically

webdososisve anount of the pharmaceutical conposPeT/US2004/036273

claim32. 35. A kit conprising in separate containers
in a single package pharnmaceugj cal conpositions for
use in conbination to treat Human | munodefi ci ency

phar maceuti cal conpo on conprising at |east one

Vi rus which conpri sen one contai ner a- 83 -

10
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20

25

conpound of claim1l Oone or nore pharnmaceutical #

acceptable carriers, nd n separate cont ai ner, one

or nore pharnaceutlc |ons conpri sing one or
ef

nore antiviral age t e hnent of Human
I munodefi ci ency ru in one or ceutical”

acceptable carriers. . A conpo Nm lin
i sol ated and purified form

or a pharmaceutically acceptable salt, solvate or ester thereof.

20. A pharmaceutical composition comprising a therapeutically effective
amount of at least one compound of claim 1 in combination with at least
one pharmaceutically acceptable carrier.

21.  The pharmaceutical composition of claim 20, additionally comprising
one or more anti-viral agents useful in the treatment of Human Immuno-
deficiency Virus.

22.  The pharmaceutical composition of claim 21, wherein said antiviral
agent is selected from the group consisting of nucleoside reverse
transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors and
protease inhibitors.

23.  The pharmaceutical composition of claim 22 wherein said antiviral
agent is selected from the group consisting of zidovudine, lamivudine,
zalcitabine, didanosine, stavudine, abacavir, adefovir dipivoxil, lobucavir,
BCH-10652, emitricitabine, beta-L-FD4, DAPD, lodenosine, nevirapine,
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.

24.  The pharmaceutical composition of claim 21, wherein said at least
one compound of claim 1 and said one or more anti-viral agents are
present in different dosage amounts or in fixed dosage amounts.

25. A method of inhibiting the replication of Human Immunodeficiency
Virus, said method comprising administering to a patient in need of such
treatment a therapeutically effective amount of one or more compounds
according to claim 1.
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26. The method of claim 25, wherein said administration is oral,
intravenous or subcutaneous.

27.  The method of claim 25 further comprising administering one or
more antiviral agents useful in the treatment of Human Immuno-deficiency
Virus.

28. The method of claim 27 wherein said antiviral agent is selected from
the group consisting of nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors.

29. A method of inhibiting the replication of Human Immunodeficiency
Virus, said method comprising administering to a patient in need of such
treatment a therapeutically effective amount of the pharmaceutical
composition of claim 21.

30. A method of inhibiting the replication of Human Immunodeficiency
Virus, said method comprising administering to a patient in need of such
treatment a therapeutically effective amount of the pharmaceutical
composition of claim 21.

31. A pharmaceutical composition comprising a therapeutically effective
amount of at least one compound of claim 18 in combination with at least
one pharmaceutically acceptable carrier.

32. A pharmaceutical composition comprising a therapeutically effective
amount of at least one compound of claim 19 in combination with at least
one pharmaceutically acceptable carrier.

33. A method of inhibiting the replication of Human Immunodeficiency
Virus, said method comprising administering to a patient in need of such
treatment a therapeutically effective amount of the pharmaceutical
composition of claim 31.

34. A method of inhibiting the replication of Human Immunodeficiency
Virus, said method comprising administeriag to a patient in need of such
treatment a therapeutically effective amount of the pharmaceutical
composition of claim 32.

35. A kit comprising in separate containers in a single package
pharmaceutical compositions for use in combination to treat Human

Immunodeficiency Virus which comprises in one container a



WO 2005/042517 PCT/US2004/036273
- 83 -

pharmaceutical composition comprising at least one compound of claim 1 in
one or more pharmaceutically acceptable carriers, and in a separate
container, one or more pharmaceutical compositions comprising one or
more antiviral agents useful in the treatment of Human Immunodeficiency

5 Virus in one or more pharmaceutically acceptable carriers.
36. A compound of claim 1 in isolated and purified form.



