1 1 JUL 2005 WO 02/ 079157 PCT/ USC2/ 09490 | ARYL OXI ME- Pl PERAZI NES USEFUL AS
CCR5 ANTAGONI STS Field of the Invention The present invention rehatgag 208
aryl oxinme-piperazine derivatives useful as selective CCR5 antagonists,

phar maceut ive@ab2/¢ngrosi ti ons contai ni ng the conpounds, and rmretTEsds/ 000
treatment using the conpounds. 5 The invention also relates to the use of a
conbi nation of a CCR5 antagonist of this invention and one or nore
antiviral or other agents useful in the treatnent of Human | mrunodefi ci ency
Virus (HV). The invention further relates to the use of a CCR5 antagoni st
of this invention, alone or in conbination wth another agent: in the

treat nent of SO|Id organ transplant 10 rejection, graft v. host disease,
arthritis, rheunsABYH QXlMErEﬁPﬁWN%&MEfUL %\@RGANI&&OMS)&C
dermatitis, psoriasis, asthnma, allergies or multiple sclerosis. Background
of the Invention 15 The gl obal health crisis caused by H 'V, the causative
agent of Acquired | munodefici engye|@VdrtheTBveAtiBR) . 1S unquestioned, and
while recent advances in drug therapres have been successful in slow ng the
progression of AIDS, there is still a need to find a safer, nore efficient,

| ess 20 expensive way to control the virus. It has been reported that the
CCR5 gene plays arole in resistance to HV infection. HV infection begins
by attachnent of tR&hevpresent mvention matescteldryhmibreap@etémnegﬂenbaﬁmsacti on

with the cellul ar rece tor C‘géﬁ%ﬁ secondary chenpoki ne co- recept or
mol ecul e, and YSEHE SSFE W'Vree RtEHODISIS, RHAHNSSBHIGRICOMPAIQNSt ect ed cel | s

through the blgad,ay tﬂé%h;{glﬁfdg,eﬁndm&rmderoﬁ HBTRHELSHETRICBESRRRARL O o

but for nmacrophage-topic H leved to be 't hoge rain
that repliBat &he mvent\m\ alsotretatesitd the B$eagfea cofnbmé’mrt oba C(’CIRE aotaganisial
chenoki ne rece tor equi redJor t he ent rr% éL h 2005 WO 0210 79 15 7
PCT/ US0210949® 'zséfﬂ ©NAN] AR Of MHe aiiNIrak o RNEERIERHIETHEN BB ept or

required for the&BLf ¥f Human Immunodeficiency Virus (HIV). The invention further
relates to the use of a CCRS antagonist of this invention, alone or in
combination with another agent; in the treatment of solid organ transplant
10  rejection, graft v. host disease, arthritis, rheumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies or muitiple

sclerosis.

Background of the Invention

15
The global health crisis caused by HiV, the causative agent of
Acquired Immunodeficiency Syndrome (AIDS), is unquestioned, and 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 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 molecule, and proceeds by replication
25 and dissemination of infected celis through the blood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
-believed to be the key pathogenic strain that replicates in vivo in the early

stages of infection, the principal chemokine receptor required for the entry



of HV into the cell is CCR5. Therefore, interfering with the interaction

between the viral receptor CCR5 and H V can block HV entry intd 1t g 208! .
The present invention relates to small nol ecul es which are CCR5 5

ant agoni stWO 0gORHST ecept ors have been reported to nedi ate cBET/US2AP49%er in
i nfl ammat ory di seases such as arthriti<€, rheumatoid arthritis, atopic

dermatitis, ps@gessdfinfeatdnmmeapihcibd @hentskin@nstdpibi Riguared fof thelsitry
receptors are expected to be useful in the treatnment of such diseases, and

in the 10 treaf MEVintefthecedds GERamihemioraliinlesdessgyyithchedntaraglionsuch as

o ot on_ anaoghe A reBHRBLECR Y, San BckcHY, SR, i B

rejection and ost

Chemi stry & Creegir8sémiiveMidrelales18 8mal0RoficiféHaichlareeDCRS! i ni cal

treatnments of HIV-1 infections in man 15 including at |east triple drug
conmbi nati dns entagenigtsl ed Hi ghly Active Antiretroviral Therapy ("HAART");

hi bi tors. (~NRT~ e (ERRIP B AR bSrr pR LT T e Rl oo o s
("NNRTI ") and jiflayhbRirp afRdsali fichYssarkfils, theumBtdi@BRhtiaa atdpieg- nai ve

patients, HAART is effective in reducing nortality 20 and progression of
H V-1 to Al Dsdehbatiticspsotiagise asiima dnd glietgies prabiniiitons of sli¢hiaceptons V- 1

and | ong-termtreat nment  usuall esults in |tidrug resistanc

Devel oprent o?f%awéffﬁa t??? r _f%é'”t%g?Efﬁ@bpagygt?qcé}g‘ﬁf%% %’\%Qafi%nt renai ns
a priorityy 2fe of dthet flahtaRYY BlkehBed bF cCBRBNioASRAEH RNt S, the present
I nvention provides a novel class of” conpounds as antagonists of the CCR5
‘recept or, net indidsnroatorpbepal disgasacmulipie sdledssis péalidnergenttiassplandnposi ti ons

cont ai ni ng one _.or,. nore such conpaunds, nethods of preparing pharnmaceuti cal
f or mul ati ons é@%‘éﬂﬂ)??&@ﬁ%(‘jnéoﬁké}ﬁ?ﬁs@such conpounds, and net hods of _

treatnment, —prevenihLonvehdaihe @tali ARdTalTKeRisiy SHéhkRAspyA88@y at ed
with the CCR5 receptor. |In one enbodi nent, the present application

di scloses a ¢t 03 disdobadiungntatinicaldreatsierds of EOV-ddntaddipns in e s,
tautomers . acermtes Al B adrug o il oM R ARAs Ut cal Ty 1 1

Antiretroviral Therapy (“HAART"); HAART involves various combinations of

nucleoside reverse transcriptase inhibitors (“NRTI”), non-nucleoside

reverse transcriptase inhibitors (“NNRTI”) and HIV protease inhibitors (“PI”).

In compliant drug-naive patier*s, HAART is effective in reducing mortality

20 and 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.

25 Summary Of the invention

In its many embodiments, the present invention provides a novel
class of compounds as antagonists of the CCR5 receptor, methods of
preparing such compounds, pharmaceutical compositions containing one or
more such compounds, methods of preparing pharmaceutical formulations

30 comprising one or more such compounds, and methods of treatment,
prevention or amelioration of one or more diseases associated with the
CCRS5 receptor. In one embodiment, the present application discloses a
‘compound, including enantiomers, stereoisomers, rotamers, tautomers,

racemates and prodrug of said compound; and pharmaceutically



acceptabl e salts or solvates of said conpound or of said prodrug, said
conmpound having the general structure shown in formula I: RL 01N IRZJUm[}@ N
XN -1r OR3 5 wherein: Xis -selected fromthe group consisting of H F;
C; Br; |; wdh37916GF30, -CN, CH,S02 ; and CF3SM2-; Rl is Hpcsiusat/@ghbe chai n
al kyl or a branched al kyl; fluoro-Cl-C63al kyl; a Cl C6 al kylene carrying a

C, C, cycloal - o

- CH2CHR2- O ( 01%) g‘%‘? Safth g%%}% ?%Q%WPW&O' M@@%a'd

- CH2C( O) - NH( Clcdﬁﬁ;)@_iﬁ@/hawﬁg th&deaerl-INuctire Shbalrkinl fpamulaR2 is H, a Cl1-C6
straight chain alkyl or a branched al kyI or a C2-C6 alkenyl; R3is a Cl1-C6
straight chain alkyl or branched al k}q phenyl substituted vmth 15 R R5,
R6; 6-nmenbered heteroaryl substitut e(é)vvlth R4, R5, R6; 6- nenbered

het eroaryl N-oxide substituted with RAN RR R6 5-menbered heteroaryl
substituted wth R7, R8; napht hyI | U di phenyl nethyl; Ro 9 Ro R,
-C-heteroaryl R' or R11 ; where nd 'Ei@ ebe the sane or different and
are independently selected 20 j( oAt he ) sisting of (C, -0C6)alkyl,

hal ogen, -NR 12Ri 3, -OH, -CF3, - OCH3, -0-acyl, - 8 and -Si (CH3)3; R6 is
R4; hydrogen; phenyl; -NO2; -CN, -CH2F; -CHF2; - CH=NOR12; pyridyl;
pyri dyl N-oxi de; pyri m di nyl ; pyrazinyl; -N(RL2) R13R

- NHCONH( chl oro-(C, -C6)al kyl ); -NHCONH((C3 25 C,,)cycl oal kyI (C, -C6)al kyl);
- NHCO( C, - C6) al kyI - NHCOCF3; - NHSO2N((C1l 11 Jul 2005 WO 02/ 079157

PCT/ US12/ 0%490 hekein:

X is —selected from the group consisting of H; F; Cl; Br; I; -CF,; -CF,O; -CN;
CH,SO,-; and CF,SO,-;
R1 is H; straight chain alkyl or a branched alkyl; fluoro-C1-Cg alkyl; a C,-C,
alkylene carrying a C,-C, cycloalkyl (for example, cyclopropyimethyl);
10  -CH2CH20H; -CH2CH2-O-(C1-Cg)alkyl; -CH2C(0)-0O-(C1-Ce)alkyl;
-CH2C(O)NH2; -CH2C(0)-NH(C1-Cg)alkyl; or -CH2C(O)-N((C1-Cg)alkyl)2;
R2is H: a C1-Cg straight chain alky! or a branched alkyl; or a C2-Cg
alkenyt;
R3is a C,-C, straight chain alky! or branched alkyl; phenyl substituted with
15 R, R5, RY; 6-membered heteroaryl substituted with R4, RS, R6; 6-
membered heteroary! N-oxide substituted with R4, RS, R6; 5-membered
heteroary! substituted with R/, R8; naphthy!; fluorenyl; diphenylmethyl;

10 10
L™ I petronny

- - eteroa
T\ - ry
R or R - where

R4 and RS may be the same or different and are independently selected

20 from the group consisting of (C4-Cg)alkyl, halogen, -NR*R", -OH, -CF3, -
OCHag, -O-acyl, -OCF, and —-Si(CH

a
R®is R4; hydrogen; phenyl; -NO,; -CN; -CH,F; -CHF,; -CHO;
-CH=NOR?; pyridyl; pyridyl N-oxide; pyrimidinyl; pyrazinyl;
- -N(R®*)CONR"R"; -NHCONH(chloro-(C,-C,)alkyl); -NHCONH((C,-
25 C,)cycloalkyl(C,-C,)alkyl); -NHCO(C,-C,)alkyl; -NHCOCF,; -NHSO,N((C,-



C6) al kyl),; -NHSQ2(C, -C6)al kyl; -N(SQ2CF3)2; -NHCO2(C, -C6)al kyl ; qcéﬁa&
cycl oal kyl; -SR1$; -SORi 5; -SO2R15; -SO2NH(C, -C6 al kyl); - OSOZ(C,]- QESIt;
-* OSOLCF3; hydroxy(C, -C6)al kyl; -CON R 2R13; -CON(CH2CH2 O-CH,) 2; -

O000NH( C, - CO)0207P157- CO2R2; - Si (CH3)3 or -B(OC(CH3)2)2; 5 R7PAE{WIE8Yal kyl
-NH2 or R9-phenyl; RO is 1 to 3 substitlients which nay be the same or

di fferent and @alkyl)RRSBIDLCyatigleN(80,EFOM-NHCQOHE Jatkyil €My of
hydr ogen, (C1- al kyl ,..-CF3 ~CQPR12, -CN, (Cl- 06@3@ koxy and hal ogen; R10
and R11 may beyckaldmSFor -8R er-&W.RandS@MH{Gabp bt PPCstF cetlatkyt 10 from

t he group conshsiH Rg .Gf of | ahkyl - apd . _toget her
are a C2-G5 aﬁ%péggwgwgg%%ﬁd%a?ﬂﬂ‘t %O@shon’ t%owm?%@ﬁhgcﬁé attached
forma spiro rOCONH(B-CJalk @a(r;@on-’-;a.lsyq@ﬂ R2-BRG(@RY,)R14 may be the same
or different and are( i ndsgpe)r/ldentlzy se ec)ed fromt(heafﬁoup consi sting of H

and C1-C6 gl kyR7 j -Cq) &k, LNthrW@hbmy(;or phenyl . Preferred are
conpounds of formula | wherein R is a Cl-C6 straight chain alkyl or

branched al kylR9 v { lfo BR{UBKLitLRMS FHBH Mg BOtHEDs eI Ridfiéredt arBigeei es for R .
Preferred noieties for X are: hal ogen, -CF3 and -CF30. 20 Preferred

definition forindependentigisetected frgingthe graumcensistingef bydiegaed(Cwlg)l, with
nmet hyl being nore preferred, Preferred definitions for R is 2,6-dialkylaryl
or 2, 6-di al kylH&edar $O:Rwi TNt (fe-Cplkopt 8@ 2408 eti es for R3 bei ng:
H3C Yly CH3 H3 C CH3 C CH3 or L/ N.N 25 and N oxides
thereo?‘/. Anot ré)égé%dﬁm’ayt%h]genﬁﬁ?ioérd"ff%rlgg\lﬁﬁgrq{ﬁé%qﬁg en@'éﬁrﬁ?ﬁ%‘ﬂ? on for
treatment ,of HIV conprising an.ef tive CFQS | of
formula | 1|8n 5%%?1%5(% ﬁﬁ?ﬂs@%{{g&fg8gﬁﬁ{%gp¢9%@%%’a |i§ﬂ2:§ﬁ$%ﬁ One
nore aspect of ' te | | L4 ;

(reat mont of oopPael AHERC A K GIeRB TR A ith 16 ERARI fodlinig dnoglre
arthritis, rheupehetdom hepitd ng ohBha& @i demet di sease, atopic

dermatitis,
R", R” and R™ may be the same or different and are independently
selected from the group consisting of H and C,-C, alkyl; and
15 R"™ is C,-C, alkyl or phenyl. |
Preferred are compounds of formula | wherein R' is a C,-C, straight
chain alkyl or branched alkyl, with methyl and ethyl being more preferred
moieties for R'.
Preferred moieties for X are: halogen, -CF, and -CF,O.
20 Preferred definition for R® is a C,-C, straight chain alkyl or branched
alkyl, with methyl being more preferred.
Preferred definitions for R’ is 2,6-dialkylaryl or 2,6-dialkylheteroaryl,
with the more preferred moieties for R® being:

ANAS AN~ Aanns

HSC\“/ngH3 H3C CH3 H3C\6ﬁ/CH3 H3C | AN CH3
N\{,N : ' | s or N. =~

N
25 and N-oxides thereof.

Another aspect of the invention is a pharmaceutical composition for
treatment of HIV comprising an effective amount of a CCRS5 antagonist of
formula | in combination with a pharmaceutically acceptable carrier.

One more aspect of the invention is a pharmaceutical composition

30 for treatment of solid organ transplant rejection, graft v. host disease,

arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic dermatitis,



11 JUL2005 WO 02/ 079157 PCT/ US02/ 09490 5 psoriasis, asthma, allergies or
mul tiple sclerosis conprising an effective amunt of a CCR5 antagoni st of
formula 1 in conbination with a pharmaceutically acceptable carr érJUL\?@ﬁ
anot her aspect of this invention is a method of treatment of HV

conpri si ng¥Q8MMIFt ering to a hunan in_need of such treat né’r?tmé%”@?'\‘"&ctlve
anount of a CCR5 antagoni st conpound of fornula I. Another aspect of the
invention is psosasiedagthnta; edergies oomudiiple dclesogisrcomprrsng antefiestieet i on,

raft v. host disease, riti I ojd . arthrit f| ammat ory bowel
gi seas\é at gpiaé‘l'qsiﬁﬁsr?ztai (S{:E ?IJ%“BS@%@{]QP@ Lﬁ’rla'n cqunéinl :gf%slvﬂg‘ Br nulti );;I e
sclerosis Co%hlaﬁhagem”gla%bgbfarﬁ% tQrrdrhuman in need of such treatnent an

ef fective anount of antagoni st conpound of fornula 1. Still another
aspect of this invefatiapnthes atslpchefathm‘ inveQIIRG inatogtbodsif tregtmeot obHA | of
this invention in conbination with one or nore a t|v ral . .or agents
useful 1 Bhe COMBAEIEEOBIVSEHRG 16 AriORRAT BFEA) SVEP dEatgent anEHEEkys mont
of AIDS. Sti " Reh @éﬁ? rﬁgéoﬁ@{ éor‘n YERE P Rornfurhfie use of a CCRS

ant agoni st ormula I o I nvent on I'n conblination with one or nore

ot her agent s usef Wnaitte rt depeict ehtheeinventiorsisl a thethgdiof treatraphioftsaliej ect i on,

graft v. host 20 di sease I nfl ammat ory bowel disease, rheumat0| d al’thI’ItIS
or multiple 690 Bansplafheieeion, gralt ¥nbestidisgass, adﬁ‘l'i’é‘ Which are

conponents  ofy gs CiRfTRInR g%&@é‘l d?%é’s‘gna@iplﬁl:?{e‘?ﬂwa‘nﬂs aps?drl}%ﬁsea@ﬁﬁﬁge form

or they can be adni ni st er separate rising separate dosage
forns of the alletgiazer mltqﬂseclem:enphmremg édimlma;tanhgdoladwnamn opedf the
| nventi on As used herein, the | owi ngHt er msp%ﬁgused as defi ned

unl ess ot her wok 8Usth fiEAlPERL ane 9‘F“V@ HEPUA! P2 |qa§49%$ttq%m0tmdbal koxy,
al kyl am no a”‘ﬁ%gqi'é" kyl ami no) represents straight and branched carbon chains
and cont ai ns romone to six carbon atons. Al kenyl represents C2-C6 :
car bon chai ns havi @nlcam@timr dspect ohti invahtadn othesyseoba GRS aimtagdvist
unsat ur at ed bon?ls are nﬂ A acent .
f formula | of this'i ventlon in combination with one or more antiviral or
15  other agents useful in the treatment of Human Immunodeficiency Virus for
the treatment of AIDS.
Still another aspect of this invention is the use of a CCR5 antagonist
of formula | of this invention in combination with one or more other agents
useful in the treatment of solid organ transpiant rejection, graft v. host
20 disease, inflammatory bowel disease, rheumatoid arthritis or multiple
sclerosis. The CCR5 and antiviral or other agents which are components
of the combination can be administered in a single dosage form or they can
be administered separately; a kit comprising separate dosage forms of the
actives is also contemplated.

25 Detailed Description of the Invention

As used herein, the following terms are used as defined below
unless otherwise indicated.
Alkyl (including the alky! portions of alkoxy, alkylamino and
dialkylamino) represents straight and branched carbon chains and contains
30 from one to six carbon atoms.
Alkenyl represents C»-Cg carbon chains having one or two
unsaturated bonds, provided that two unsaturated bonds are not adjacent

to each other.



to each other. 1 1 JUL 2005 WD 021079157 PCT/ CS021 09490 6 Substituted
phenyl neans that the phenyl group can be substituted at any avaihafy gy
position on the phenyl ring. Acyl neans a radical of a carboxylic aci
havi ng thewbaemuhsr al kyl-C(O -, aryl-C(O)-, aral kyl-C(O)-, PCT/US02/09490
(C3-C7)cycloal kyl-C(O -, (C3 5 C7)cycl ®al kyl -(C1-C6) al kyl-C(O -, and

heteroaryl -C(O -, wWgp&ited ﬂﬂyénﬂﬂ%amwﬂ@é)zsheﬁyrleg:,raﬁco%himeegutbsqmba: aryl
i s R12-phenyl or R12-naphthyl; and aralkyl is aryl™(Cl-C6)al kyl, wherein
aryl is as defatrany avmlable pesitonanthemhengbengs cyclic aromatic groups of 5

or 6 atons or bicyglic groups of 11 to 12 atons. havi.ng.l or 2 heteroatons

i ndependently 10 g’é‘i’ﬂ@t‘%@% g&ﬁ&lﬁ?ﬁ‘@f JFAROXY, ?@CHQS%Y'B&%‘?T&WL“% errupting a
carbocyclic ri ct ' ufd Jei JHIM f [ ocalized pi
el ectrons to élp%ﬁ{%b a%ﬁ%??g ?ﬁé{lalﬁ)g]%@)s {)drdo%gyg' t hat @{(h ’r(iéﬁgs do not
contain adjsace@&)cyananxgn(%p%mlkﬁy@(f@)u, aidheterbaryl-&(DpTvnerdinakgrad vl

rings, carbon atons can be substituted by alkyl or simlar groups. N trogen
atonms can 15 frwtercanyiMrexdsidefindld hemgn;oasdireR32-phengoot Rivbhapetthyl; eand

2-pyridyl, 3- i dyl 4-pyrjdyl . Typical 6-menbered het |
o S oy oyt o hiabicr ol inyheralh arilds Anieled ARAEN: oxi dbs +hor bof
For 5- menbered het ' b t i by al kyl
o o tar o oups. Rty fepreRen 2yt afienBl SRS TR BRSO Y ey
20 pyrrolyl, thpdielgtbups 0t Nit@20l atbms ARG Aby 2. hdlgfoatemy iindéskridepwigzol yl .

5- Menbered rings having one heteroatom can be joined through the 2-"or 3-
posi ti on; 18- muebested fromm§s ShavNngaidketeeraiparsbimterauptingr @ caraasyglic Bh@ed

th h the 4- Ltion. , Bi i : typical,l . - i

systems der | vell ELgR PR G S8l BuintRh Shealecdlite BRSGATE Il 1 2
pht hal azi nyl , rgiiezabhiatic.craeaaet, ratided thanket Mdas nandontasivhdjacental ogen
represents fluoro, chloro, brono and iodo. Fluoro(Cl-C6)al kyl represents a

strai ght or broaxygrednal/aisulishatomsuthsriermesberpd heterogryliringsocat®oms, whi ch

R L L T L L A

ant agoni sy5i s fgfm amoNYxidall All eé§iblsonters e cortempralf é2f anmyridy,ed-s.
pyridy! and 4-pyridyl. Typical 6-membered heteroaryl groups are pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl and the N-oxides thereof. For 5-
membered heteroaryl rings, carbon atoms can be substituted by alkyl or
similar groups. Typical 5-membered heteroaryl rings are furyl, thienyl,

20 pyrrolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl and isoxazolyl. 5-
Membered rings having one heteroatom can be joined through the 2- or 3-
position; 5-membered rings having two heteroatoms are preferably joined
through the 4-position. Bicyclic groups typically are benzo-fused ring
systems derived from the heteroaryl groups named above, e.g. quinolyl,

25 phthalazinyl, quinazolinyl, benzofuranyl, benzothienyl and indolyl.

Halogen represents fluoro, chioro, bromo and iodo.

Fluoro(C1-Cg)alkyl represents a straight or branched alkyl chain
substituted by 1 to 5 fluoro atoms, which can be attached to the same or
different carbon atoms, e.g., -CHsF, -CHF», -CF3, F3CCH2- and -CFoCFa3.

30 A therapeutically effective amount of a CCR5 antagonist is an
amount sufficient to lower HIV-1-RNA plasma levels.

One or more, preferably one to four, antiviral agents useful in anti-
-HlV-1 therapy may be used in combination with a CCR5 antagonist of the

present invention. The antiviral agent or agents may be combined with the



One or nore, preferably one to four, antiviral agents useful in anti- H V-1
therapy may be used in conbination with a CCRS antagoni st of the 1 prgsts
i'nvention. The antiviral agent or agents may be conmbined with the | 1 J UL
1005 WO 02401905 sPCT/ US02/ 09490 CCR5 antagoni st in a si ngber/dssages or m
or the CCR5 antagoni st and the antiviral agent or agents nmay be

adm ni stered t V: : ' ﬁacq?)ﬁ‘gsq . The
antiviral ageﬁgﬁ%ﬁ%@%ﬁ%pggSIngeqﬁgéegq%dé%]h%n@?%@éwgp e c%n%rpt@%nds of
the present i rrginiralcagent oomgensemaydeadinitdsiencd sinlieantdalsly ever se

transcriptase inhibitors, non- nucl eoside reverse transcriptase inhibjtors,

prot ease i nhi SeAyeBtialyRDERRRIatR APFAP M- ubRe PPEYEY agantsCcaBiemRifiathg
Bttt > Ay . i
within these %laéﬁséa[rieg bPR%on With tﬁ’\%(r) rgorﬁﬁél?ri‘ids Bhﬁ"ueﬁ&{é%gﬁ%gﬂﬁo%nom as

HAART are conteénp or use In on Wt ant agoni sts of

this inven§i oconidlistheudiersité andl eesddstieicarderseciranidriftaseirtisitors ragrscr i pt ase
inhibitors” ("NRTI" s) as used herein neans nucl eosi des and nucl eoti des and
anal ogues t herbigteasiif raversiranseivtase inhibivorss pratease inhikitose apdMiBer i pt ase,

the enzyne I G : LQn, 0f Wi ] | -1 RNA into
proviral H V- mg'aqrgb)éégﬁ%gta%gﬁﬁb\aﬁ%@hﬁlﬁ?‘llﬁgn i‘lﬂné(:ﬁaéu(aggéz}ﬁ%\% I ;{8 (AZT)

avai | abl e undeyarfidigar, B BéMbRidtiond kmaveh 4¢ SIMARTPe Sohtditblater) forldesdar ch
Triangle Park, North Carolina;_ didanosine (ddl) avail able under the VIDEX

tradenane fr G@MBnglien with dhe CLefd aptagamistaof trsiineation. New Jersey;

zal ci t abi (ddO) -avaj | ahl r fr . »

Phar maceuﬁ| ﬁcal s, 2 melng'y%Eﬁé%gﬁgr%@pﬂégégﬂ%irﬁg&? §Z%nsg@gﬂa§§ﬁ)l{?@bﬂ%r§er t he
ZERI T trademarNRTI @naBrustiderbiremeahy wueh deaiarand nuakortes aad( 3TC)

avai l abl e under the EPIVIR tradenane from d axo SmthKline; abacavir

]g 1592 889) di s@namlyeSi thergpd dhatgoibitdhe a&vﬁiﬁy abHE/ ng¥eraenisanscagtase; ﬂh@le(rjrar k
the 25 prevon T PIbE AisnRRTARse v Atiion ot g LoRDO R GIV-LIRUATRIE 1 "'

| obucavir (BVMprdartHMiy-1 &Naicl eosi de reverse transcri ptase inhibitor
di scl osed in EP-0358154 and EP-0736533 and under devel opnent by
Bristol - Mers Squi DiypE@hstitgble BERT s inelsde zidewiging AALT havrilabia deder thehi bi t or

Corer oo "y ROV o E5 B PRl 5B ARG Pl
North Carolina; didanosine (ddl) available under the VIDEX tradename
from Bristol-Myers Squibb Company, Princeton, New Jersey; zalcitabine
(ddC) available under the HIVID tradename from Roche Pharmaceuticals,

20  Nutley, New Jersey; stavudine (d4T) available under the ZERIT trademark
from Bristol-Myers Squibb Company; lamivudine (3TC) available under the
EPIVIR tradename from Glaxo SmithKiine; abacavir (1592U89) disclosed
in WO96/30025 and available under the ZIAGEN trademark from Glaxo
SmithKline; adefovir dipivoxil [bis(POM)-PMEA] available under the

25 PREVON tradename from Gilead Sciences, Foster City, California;
lobucavir (BMS-180194), a nucleoside reverse transcriptase inhibitor
disclosed in EP-0358154 and EP-0736533 and under development by
Bristol-Myers Squibb Company; BCH-10652, a reverse transcriptase
inhibitor (in the form of a racemic mixture of BCH-10618 and BCH-10619)

30 under development by Biochem Pharma, Laval, Quebec, Canada;
emitricitabine [(-)-FTC] licensed from Emory University under Emory Univ.
U.S. Patent No. 5,814,639 and under development by Triangle

“Pharmaceuticals, Durham, North Carolina; beta-L-FD4 (also called beta-L-
D4C and named beta-L-2', 3’-dicleoxy-5-f|'uoro—cytidene) licensed by Yale



emtricitabine [(-)-FTC] licensed-from Enory University under Enory Univ.

U. S. Patent No. 5,814,639 and under devel opnent by Triangl e 11 JUL 2005
Phar maceuticals, Durham North Carolina; beta-L-FD4 (also called beta-L- D4C
and naned wetwrAnr9127, 3'-dicl eoxy-5-fluoro-cytidene) |icenseaCopusvabevd | JUL
2005 WD 02/079157 PCT/ US02/09490 8 U#iversity to Vion Pharnmaceuticals, New

Haven, ConneCtUrﬁ%rsxtP%’D»:oﬁ PRarRYE R AN NERH RN, Connectlcu DAPD, the
(-)- bet a- D-2, 6, -di am no- puri ne di oxol ané di sclosed in 6 6778 ‘and

li censed by Euuurryuewmol@vssdey Jalretat e, &inilvaerind tpuriole ct@mlgna discloged imgPe

Ph tical ddA 9-(2,3-di 5 .
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non- nucl eosi des that inhibjt the activity f HV-1 reve

transcri pt ase trapgpriptase Jaipdel a‘sﬁﬁ’\)l‘-?f?g QYnt@Ieﬁgg'?ﬁﬁgi“r”é%fﬁ@VE’ f@@t%)

avai l abl e AAMHNE ﬁé% ﬁ%%@ I ngel heim the
manuf act ur er ?’g rc}%é:?\/ée Labgr gy%%?cgg r{ i%g?us rs}/Iﬂ}gﬁrel aviradi ne (BHAP,

U-90152) avai | abl e Tivedermt‘nenRids(gdsidéoRvarae eramseriptasmidbibiRbes” maci a

Cor por at i on, Brldgevvater Bri dgewat er, New Jerse ef avi.renz éDI\/P-.266) a
benzoxazi n- 2- 6MENGITEE) a%eaesﬂrhemzmg@aaooaﬂwc&%ﬁ idepnat infikd the RENSTI vA

tradenarre ro Co. W m ngton, Del aware; PNU 142721,
a fUI’OpyI’I(éII nel&H’]I‘{?OlnFe\}r?:‘?%é ddt&éé devel opnent by Phar maci a Cor porati on;

"AG 1549 (formerly Sfypwabgu:tébls WRIIBSi&):tuc@rﬁénﬁmime: K‘Bbﬂaaﬁeﬁyh\)allab!e

t hi o- 4-i sopropyl - (4 )net hyl -1 H i m dazol nmet hyl carbonate
di scl osed in ‘MDdQB"} Wﬁ% Jﬁ&@ﬁg"‘@ frﬂmc%@e*a@mrdﬁéﬁmemy th&your on

(Priaz rer?ﬁg)lj; | (rzrgt'n%/ﬂfggwﬁ neﬂ?lfl(?e?%:b')&%B enymﬁq?tﬁlls‘lﬁhlo delaviradine

(2,4(1H, 3H) - pYBHmFdlU‘r@d'nﬁz)eava:llaﬂadmunderdthleyREBmlEﬂTﬂﬁ tGdemacsd fr@m and 25
under devel opnﬁ_@t by. Tri an | e Pharmaceuticals; and (+)-cal anol | de A

( NSC- 6754!351) rmaciGRER ﬁt'%rﬁ‘%ﬁqwgf cﬁ%QQ%&m wWidarseys efpdieng  No.
>, 489, 697, &nﬁﬂﬁegﬁé% MethzGRenn! @éﬁé‘ﬁ%@ioé@ﬂ ﬁ\W@ﬁ@%&'@U ‘3%83:{\)%?@@*)
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under the SUSTIVA tradename from DuPont Pharmaceutucal Co.,
Wilmington, Delaware; PNU-142721, a furopyridine-thio-pyrimide under
development by Pharmacia Corporation; AG-1549 (formerly Shionogi # S-

20  1153); 5-(3,5-dichlorophenyl)- thio-4-isopropyl-1-(4-pyridyl)methyl-1H-
imidazol-2-ylmethyl carbonate disclosed in WO 96 /10019 and under
clinical development by Agouron Pharmaceuticals, Inc., LaJolla, California;
MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-6-(phenylmethyl)-
(2,4(1H,3H)-pyrimidinedione) discovered by Mitsubishi Chemical Co. and

25 under development by Triangle Pharmaceuticals; 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 an orally administrable product.

The term “protease inhibitor” (“PI”) as used herein means inhibitors

30 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 individual functional proteins found in infectious HIV-1. HIV
protease inhibitors include compounds having a peptidomimetic structure,

high molecular weight (7600 daltons) and substantial peptide character,



The term "protease inhibitor” ("PI") as used herein neans inhi bi toﬁ ?(% gf
the H V-1 protease, an enzyne required for the proteol ytic cleavag otUL 100
viral polyprotein precursors (e.g., viral GAG and GAG Pol pol yproteins),
into the i wday@ae? functional proteins found in infectiousPHEIESL2ZOHPY
protease inhibitors include conpounds Having a peptidom netic structure,

hi gh nol ecul are.pemhkl\mﬁ AvaipdBiorom Rdcioudsiveltdsao tiddeprofedisact er, }
JUG 1005 WO 027079157 PCT/US02/ 09-190 9 'e.g. CRI XI VAN (avail abl e from

Merck) as wel linabiteshpdapt VERAQERT@yailablahiam Agosiren)y. | VI RACEPT (avail abl e

from Agouron). Typical. | tablePis jnclude.saguj Lr - 9
available in hard g@'cilgsﬁéﬁggsP&'&&P@h@%ﬁﬂﬁﬁ\&x@gbésﬁrﬁg’%gggédé soft gel
capsules 5 unggg ddiea m@%‘é@rm@ﬂwmtnmeﬁi@%@aﬁbw@&egéu stles
Nut | ey, New Jersey; ritonavir (ABT-538) avail able under the | R tradenane
from Abbot 6 Labuwderttbe FEIRTAOMASRE tredekamd fromdReche Rbarmaceutioats, ddgtjey,
avai l abl e under the CRI XI VAN fr Merck , &  nelfnavir
(AG 1343 avarulEsoRdirevie AR RRabeval Sk Have" e ROBYIR Gacegame

Phar maceut i cal fom! A5otEDRE GRS, NsbbtB4rk, liidaisianama v giEBASFavailable

non- pepti de protease inhibitor under devel opnent’ by Vertex Pharnaceuticals,
I nc., Canbri dgendavidbs &dRiXdANstratehamaifican Mertk 8nCoG laxonedfiavirAiGre,

R h Tri Par k_und | asi navi
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by Novartip, Bagimactiticar! imndn7eRabit (PHI WoltlRradtihmé AYENERABE 2,

di scovered by DuPont and under devel opnent by “Triangle Pharnmaceuticals;
BM5- 2322623, drorapephqe prxeasel ihibitrwuridss develdpmantibyt Verds&ger s Squi bb as a

2nd- [ HV-1 Pl. ABT- 378 d I by, Abb b [ ;
o %e 5556 arPhiics et Rt HRLEAORRRs S SRS BIRSH noer
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Q her antiviral agents include hydroxyurea, ribavirin, 1L-2, 1L-12,
pent af usi de arRrograrsuiasPayjrdBM$@34476pavailanle bpor Bas(obMyera)Squibb

25 act | vatbon GHOFRIEREovaes BY e doset Femredine IS E RIS SVR! pront
by Bristol - Myefsp Spedpe:ured dicdvkied BRDUHIH 288 urider v efdpenttsy have a
Triangle Pharmaceuticals; BMS-2322623, an azapeptide under
development by Bristol-Myers Squibb as a 2nd-generation HIV-1 Pl; ABT-
378 under development by Abbott Laboratories; and AG-1549 an orally
20 active imidazole carbamate discovered by Shionogi (Shionogi #S-1153)
and under development by Agouron Pharmaceuticals, inc.
Other antiviral agents include hydroxyurea, ribavirin, 1L-2, IL-12,
pentafuside and Yissum Project No. 11607. Hydroyurea (Droxia), a
ribonucleoside triphosphate reductase inhibitor, the enzyme involved in the
25  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-
0176299, and Chiron U. S. Patent Nos. RE 33653, 4530787, 4569790,
30 4604377,4748234, 4752585, and 4949314, and is available under the
PROLEUKIN (aldesleukin) tradename from Chiron Corp., Emeryville,
California, as a lyophilized powder for [V infusion or subcutaneous (“sc”)
"administration upon reconstitution and dilution with water; a dose of about 1

to about 20 million IU/day, sc is preferred; a dose of about 15 million



synergistic effect on the activity of didanosine and has been studied with
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The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1
drug found useful for treating HIV-1 infections in man alone, or as part of
multidrug combination therapies, especially the HAART tripie and

20 quadruple combination therapies. Typical suitable known anti-HtV-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 PI,
a second PI, and one NNRTI; and (ii) at least two anti-HIV-1 drugs selected
from NNRTIs and Pls. Typical suitable HAART - multidrug combination

25 therapies include:

(a) triple combination therapies such as two NRTls and one P! ; or
(b) two NRTIs and one NNRTI; and (c) quadruple combination therapies
such as two NRTIs, one Pl and a second Pl or one NNRTI. In treatment of
naive patients, it is preferred to start anti-HIV-1 treatment with the triple

30 combination therapy; the use of two NRTIs and one Pl is preferred unless

there is intolerance to Pls. Drug compliance is essential. The CD4"* and
HIV-1-RNA plasma levels should be monitored every 3-6 months. Should
‘viral load plateau, a fourth drug, e.g., one Pl or one NNRTI could be added.

The table below further describes typical iilustrative therapies:



25 therapies include: (a) triple conbination therapies such as two NRTlIs and
one Pl ; or (b) two NRTIs and one NNRTI; and (c) quadrupl e combi nat i il 2005

t'herapies such as two NRTIs, one PI and a second Pl or one NNRTI. In

treat ment wbo2na918e patients, it is preferred to start antiPEI/VS@/vrwat ment

with the triple 30 conbination therapyjlithe use of two NRTIs and one Pl is

preferred unless thepgurisHivig QgL 2NERUEQ dOMBINAJIOROTREFRB(MES s essenti al .
The CD4' and H V-1 -RNA pl'asna Tevel's shoul d be nonitored every 3-6 nonths.

Shoul d viral Acddipk Sombipation dbetapiegug, e.g., one Pl or one NNRTI coul d
be added. The table bel ow further_ describes typical illustrative therapies:

1 1 JUL 2005 WO 027 opNBTiPaETPsdd/ 09490 11 ANTI-HI V-1 MULLTI DRUG

COMBI NATI ON THERAPI ES ni ple ipation Therapies 1. Two NRTIs' + one
PI2 2. Two NRTEs' +l':-8’ﬁeNAﬁfG I%oge&w%lﬂgdr upl e Conbi nation Therapi es Two
NRTl s + one PI Q ,_ h]b? | 4C. ALTERNATIVES: 5 Two NRTI' One
NRTI 5 + oné Pl Z2—%0 PHS6——one 1Nk 5t—NNRTI 3 One PI2 + one NRTI7 + one
NNRTI 3 FOOTNOTES TQwHABREIsL+ onaePiof atdeeohdl Plow dis NRIRIQvudi ne + | am vudi ne;
zi dovudi ne + didanosine; stavudine + | am vudi ne; stavudi ne + di danosi ne;
15 zi dovudi ne &. AGTERNWTIESR® I ndinavir, nelfinavir, ritonavir or

saqui navir soft gel capsules. 3. Nevirapine or delavirdine. 4. See A-M
Vandamme et al, AntTworldRTChemni stry & Chenotherapy 9:187 at p 193-197 and
Figures 1 + 2. 20 5, Alternative rgeginens are for patients unable to take a
reconmended regi meR"BNBILet 8PeEdnpl i ance probl ems or toxicity, and for

 t hose WnoKI ail or Ji’\(?vlanplsseioonneaNh%ﬁ%Rﬁmsregi men. Doubl e nucl eosi de
One PI? + one NRTI” + one NNRTI®
FOOTNOTES TO TABLE

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

didanosine; stavudine + lamivudine; stavudine + didanosine;

15 zidovudine + zalcitabine

2. Indinavir, nelfinavir, ritonavir or saquinavir soft gel capsules.

Nevirapine or delavirdine. |
See A-M. Vandamne et al , Antiviral Chemistry & Chemotherapy
9:187 at p 193-197 and Figures 1 + 2.

20 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

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

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

Agents known in the treatment of rheumatoid arthritis, transplant and
graft v. host disease, inflammatory bowel disease and multiple sclerosis
30  which can be administered in combination with the CCR5 antagonists of

the present invention are as follows:



conbi nations may lead to H V-resistance and clinical failure in many
patients. 25 6. Mpst data obtained with saquinavir and ritonavir (eacjy 468
ng bid). 7. Zi dovudine, stavudine or didanosine. Agents known in the
treat nent WO $ME8KEtoid arthritis, transplant and graft v. PRIS{SOP%eese,

i nfl ammat ory bowel disease and nultipl d2sclerosis 30 which can be

adm ni stered i n cordplidairgan tranispldnteejeCion ant aganivs hesoblisebbe: pherest
invention are as follows: 1 1 JUL 2005 WO 02/079157 PCT/U502109490 12
solid organ trSaPPEESANtS evel 8p siclRsROgRapNdUNteaigskingi Q dHsd0), itagraf@us,
suppressants 1n 1 : euki e Q. (L L-10), tacrolinus,
anti | ynphocyt :&hg{&rorﬁétplg%ﬁé%leha%@ggc#yﬂ%g% ésﬁ%ggeljrg'gg I nfl ammat ory bowel

di sease: |L-10 (sednliinmal6s, 18541 diséasailidd 0Oagde UGS 87368 861 hastermoizuamd oi d
arthritis: _methotrexate, azathioprine, cyclophospham de, steroids and
nmycophenol at e azifEing:: nultipl e sclerosis: interferon-beta,

I nterferon-al pha, qﬂgu%igai??ﬁrgi?gﬁéﬁioﬂe%Sa?gwestcxgmggqgm%e,t he

i nvention may exist 1n I SOeri ¢ g., ena

di ast er eoi somsteroideland mypiopbenoikte hwfesl, The i nvention contenpl ates all

such isoners both in pure formand 1in adm xture, includin acemi c

m xtures. Certain d’BH@B[ﬁﬁ@eWSFﬁ: 'B@"EREPBTQ?“?»H”W%Pﬁja'%h@agfﬂc{'n%%eéo'gﬁwpounds

whi ch possess a car, ' i 15 may
(*I?Qﬁféﬁh @éﬂe[)ﬁgéél shd&ﬁEgesuﬁ IbPIHR in eﬁﬁéh frpa;yp&am§ncl >

form pharmaceutically accepta alts. anpl es of such salts may
sodi um pbasdiffienent elomerig (ead.uenantiomga, diasteresisorrerssand atropissmers)

contenpl ated gre salLts .forned with armaceutj cal | ccept abl e .am ne such
as amrrnr))ni a, aﬁRWs-ah—%ﬁégYemWrW%mwtﬁﬁ?ﬁéé',Ch I@%éﬁy %ﬁﬁﬂaﬂ\ﬁrﬁéoméﬁaat he

i ke. 20 Oe”%%g%%%ﬁeﬁﬁéﬁﬂ@ cahsenfiguBghar maceutical ly acceptabl e
addi

salts, e.g., aci tion salts. For exanple, the pyrido-nitrogen atons may
formsalts with str@egrincodponmndsevit depacididsn matiregelgadhose cbspioundat s  such
as amno grouRs & 29 L8LI Wrikyl'br prhaicydisxyl Grotip 2 Thetd Bmpounds

15  may form pharmaceutically acceptable salts. Examples of such salts may
include sodium, potassium, calcium, aluminum, gold and silver salts. Also
contemplated are salts formed with pharmaceutically acceptable amines
such as ammonia, alkyl amines, hydroxyalkylamines, N-methylglucamine
and the like.

20 Certain basic compounds also form pharmaceutically acceptable
salts, e.g., acid addition salts. For example, the pyrido-nitrogen atoms may
form salts with strong acid, while compounds having basic substituents
such as amino groups also form salts with weaker acids. Examples of
suitable acids for salt formation are hydrochloric, sulfuric, phosphoric,

25 acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic,
maleic, methanesulfonic and other mineral and carboxylic acids well known
to those in the art. The salts are prepared by contacting the free base form
with a sufficient amount of the desired acid to produce a salt in the
conventional manner. The free base forms may be regenerated by treating

30 the salt with a suitable dilute aqueous base solution such as ditute aqueous
NaOH, potassium carbonate, ammonia and sodium bicarbonate. The free
base forms differ from their respective salt forms somewhat in certain

-physical properties, such as solubility in polar solvents, but the acid and



suitable acids for salt formation are hydrochloric, sulfuric, phospg?ri i 0%5
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free base form with a sufficient anound of the desired acid to produce a
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di | ut e aqueoupurpd=@d, ofgbeaseniioncar bonat e, ammoni a and sodi um bi car bonat e.

cortain physi cal AHS #44 Sn RasS RIS FTRINENE 0/ A BSPAATEASBRED, but t he
acid and 1 1 Jtbogiabl s RENRIRSILPE L HROFIEMEN aft alPaciE 17 basd! ©

ot herwi se equivalent to thelir respective ase forms for purposes of

t he i nvent$onsaké bresachsideretl emadvalasttcsthlet fseafarmsmidhdexbriespoading
phar maceuti ca cceet able salts within the scope of the invention and all

| ]
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di - Of [ ' th
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I nvention can be nown 1n the a we as by the
procedur es degcthebad asrwelhas bgltheprome duees teseribestinethe Sokowlingyretbomet hods
described in the exanpl es helow, 10 The fol |l ow ng sol vents and reagents may

be referred t&CHIPESEGLY teemalindsdeacriBre in e examales kelP¥hydr of ur an
(THF); ethanol (Et ; I g/gﬁ;}g) i ' Ly @1 : ; et hyl
acetate (Et OAc); %@ll%{rﬁmﬁrﬁnm ere?%;rﬁ??ﬁ?ﬁ&gr oacgﬂlgégm (TFA) ;
trifl uoroacet tte abbleyitioths iI0JIEARD; tetrdhydiroiiyar ENEBY; rethandlg E¢OEBT) ;
m chl or operbenzoj c 15 acid (MCPBA); triethylam ne (Et3N); diethyl ether
(Et20): tert - FRBRYO! @&égﬁﬁc%'ﬁ d f*ﬁ?@@&%&f&h%é’vﬂ[@?ﬁa@] (%ﬁ@éél??- ene
(DBU); dinmeth . ' iarA- L ' ' . :
pot assi um bi y('?rcﬁﬁﬁt%‘fﬁayl g mM(@’ %’@L’«%é’%ﬁéﬁﬁgﬁﬁ%%ﬁu ne
(DVAP) ; N, N, BEnHydridg (THAAE Rl drokpdehBbiriaaple @HOBT); m-chloroperbenzoic
1- (3-dinet hyl -am | ) - 0 eth ar bodi i m de hydrochl oride (DEC). RT
i s room t&pe?ﬁﬂmﬁgﬁé%@ﬁéﬁﬁ’aﬁ?: @ﬁﬁjéﬁﬁm%‘ gheg (‘ﬁtg&)hm%”&?‘yar e prepared
using either of {Ng| (BOC); 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU); dimethyl-

sulfoxide (DMSQ); p-toluene sulfonic acid (p-TSA); potassium

bis(trimethylsilyl}-amide (KHMDA); 4-dimethylaminopryidine (DMAP);

N,N,N-diiospropylethylamine (Dipea); and 1-(3-dimethyl-aminopropyl)-3-

20 ethyl carbodiimide hydrochloride (DEC). RT is room temperature.

Preparations:

Compounds of this invention are prepared using either of the

following general procedures:
25 Method 1:

When R’ and the carbony! group to which it is attached are derived
from 4,6-dimethyl-pyrimidine-5-carboxylic acid, then the method described
in Scheme 1 is used. Compound 1, prepared as described in WO-
00066558, is converted to intermediate 2 by hydrogenolysis over a suitable

30 catalyst such as palladium hydroxide and also in the presence of a
hydrogen source such as hydrogen gas or ammonium formate. Compound
2 is heated in the presence of a hydroximinochloride 3 either neat or in the
presence of a solvent such as dichloromethane and optionally in the

presence of a base such as diethyl isopropylamine to give 4 (= I with



foll owi ng general procedures: 25 Method 1: When R and the carbonyl group to
which it is attached are derived from 4,6-dinethyl-pyrim dine-5-cafbgxyic
acid, then the nmethod described in Scheme 1 is used. Conpound 1, prepared
as descri baw i2n7¥¥B37 00066558, is converted to intermnedi ate 2AIYUS02/09490

hydr ogenol ysis over a suitable 30 catallyst such as pal |l adi um hydr oxi de and
al so in the presepceBipdund¥ ¥ RESRSAHA GEsEtbTe AfkyMNCASI3RTh0Ys &Rmoni um
formate. Conpoun 2 is heated 1n the presence -of a hydroxi mi nochloride 3

ei ther neat oralkyl hdlde gralsdmethaheaulohatent tiseipresencei aftd basesubiare and

optionally in the presence of a base such as diethyl isopropylamnne to give
4(= 1 with 1 RotaeplEyREdORen aNE AT ekoraphin S GBS 2 QWSS ANBIRYRnd 4
is treated wit i I i shaly ;

i kyl et hanestProna O P e o Saeh SaRBRLuEhias EFaByidh iR dreice

hydr oxi de, Sandopgies eoaipoyndr. a sol vent such as toluene and in the presence
of a phase-transfer catal yst such as tetrabutylamoniumbromde 5 to give
conpound |. Sche@mMe HON R2 1 M R "I O NPd(OH2 HMe x| 3 / M
HCO2NH4 F3C EtOH, 70 C 2 NY O rPrNEt2, CH2CI 2, 15h 1 LIl 88% Mpp. M2 49% Me

Me f~I 1" 1) NON NONHONR2 RIO., NR2 M I/ NI R'1, 50 %KO¥ I -
BuyNBr x N -ON Me  Me W ¢
X 3

N/H
NJ\\ Pd(OH), H Me
i HCONH, W _N
FaC
° N. o EtOH 70°C 2 N 20O PINEY,, CHyCly, 15h
1 z 88% Me._\_Me 49%
Me = ‘ Me )

Na N

NN e
HO.y w2 R1O‘N R2
/@/JKN)\ R'l, 50% KOH /@)\ Jﬁ
Me N
N Me
X K/ \D BuyNBr X k/N
. . N /O 70% | N /O
Me Me
= I Meﬁ/lirMe
Ne N NN
10 More generally, compounds | with a variety of groups R’ can be

prepared as described in Scheme 2. Intermediate 5 is transformed to 6 and
then optionally alkylated in a similar manner to the procedure described in
Scheme 1. The Boc protecting group is removed under standard conditions
to give 7, which is then coupled with a suitable carboxylic acid using

15 standard procedures well known to those skilled in the ant.

Scheme 2:



NyO70%NO | 4Y M M M M NON N VN 10 More general ly, conpounds |
with a variety of groups R3 can be prepared as described in Schenf % L 2008
Internmediate 5 is transforned to 6 and then optionally al kyl ated ]1 Q

sim | ar mamoer/ntast he procedure described in Schene 1. TheP@DTS@WI®Ct i ng
group is renoved under standard conditi®ns to give 7, which is then coupled
with a suitable carboxylic acid usi n:g-{ 15 standard procedures well known to

those skilled i n/fhe art. Schene 11 JuL 2985 02/ 079157
PCT/U802/09490I OHR2 N it ; HN~ Cl ~7N' 1l Nx 31\ NN NBac

x Et 3N 6 NBoc H R RT; 2. CF3CC2 2NRRONR2 ij~\

N1 x ~NC N3 = @@9 E&am:lL_e__l,_,Prepa on lof n
(4, 6- Di et hyl -pyrim & yl) l%}q44- \Q
(et hoxyi mi no- (4-tri fl uor onet hoXy* phenyl ) - et hyl ] £3- met h~pi'{er azi n

1. NaH R,
DMF, RT
2. CFCOH
R'O.
N
R’oﬂlN R2
l\/N R3COOH O*N)\
N
R? EDCI X \O
I \ﬂ/ ” NH

Example 1: Preparation of (4,6-Dimethyl-pyrimidin-5-yl)-(4-{4-

[ethoxyimino-(4-trifluoromethoxy-phenyl)-methyli-3-methyl-piperazin-

5 1-yI}-4-methyl-piperidin-1-yl)-methanone (ig):
Step 1.
To substrate 1 (R’=CH,) of Scheme 1(0.500 g, 9.93 mmol), prepared
as described in WO-00066558, in ethanol (100 mL) was added Pd(OH),
(2.00 g, <50% wt Pd/C) followed by ammonium formate (9.39 g, 149

10  mmol). The reaction mixture was stirred for 23 h and then cooled to room

temperature. The mixture was then filtered through a bed of celite washing
with methylene chloride. The filtrate was concentrated in vacuo and taken
up into ag. 1N HCI (150 mL) and washed with ether. The aqueous layer
was basified with ag. 50% NaOH and then extracted with methylene
15 chloride. The organic layer was washed with water and brine and dried
(MgSO0,). Filtration and evaporation of the solvent provided the amine
(2.90 g, 88%).
Step 2
To the amine from step 1 (0.133 g, 0.40 mmol) in methylene chloride
20 (1.6 mL) at room temperature was added Hunig's base (0.07 g, 0.60 mmol)
and the imidoyl chloride 3 (X=CF,0O) (0.08 g, 0.40 mmoi) in methylene
chloride (0.7 mL). The reaction mixture was stirred for 17 h and then water

was added. The mixture was extracted wifh methylene chloride. The



5 1-yl }-4-nethyl - pi peridin-1-yl)-nmethanone (li): Step 1. To substrate 1
(R3=CH,) of Schene 1(0.500 g, 9.93 mml), prepared as described in

WO- 00066558, in ethanol (100 m-) was added Pd(OH)2 (2.00 g, <50% Wl Jedy/28p
foll owed by ammonium formate (9.39 g, 149 10 nmmol ). The reaction m xture was
stirred foWOP3FIhd then cooled to room tenperature. The RFXUSPE"HS t hen
filtered through a bed of celite washi ﬁ@ wi th nmethyl ene chloride. The
filtrate was cmgaeintlamred«/éne canbinedrahd whehed woth water sopd Hrird &aH dfigs0 ni -)

d hed t I bgsified with ., 50% NaOH and
? Renwgit ?acrmed%%t@?ngt” f%’ﬁg”%géj"scﬂﬂogg '%Ox@r%e ‘gﬁé{glrﬁe‘é’ ‘E‘\IICVIEI%S%r 8‘?\5993\/%15 hed vmatn h
t db th
Sol vent  provi Qéﬁﬁ?ﬁé‘"?&gﬂ’éf“’?@%'g‘f* B o et ep 1
(0.133 g, 0. 4@ceratk) to afforet el amizloxitherdi (e=CRO)((0.1® gl 49%qt room t enper at ur e

was added Hunlgﬁq s base (0.07 g, 0.60 mml) and the imdoyl chloride 3
(X=CF30 (@ 0 3 .40 mml) in nmethylene chloride (0.7 nmL). The reaction

m xture was stirre ) r S
extracted with net ﬁl‘c{ ere oh CP)OI‘I gé J}ﬁ E?b 1@0@35% ggﬁ(ﬁpﬁ?%g 665

PCT/ 0S02/ 0949Gn11)6wa9ra@!@l@dcad @0%Na@fHE(OCBSnﬂanetdtrabdtyVmﬁhMMmtmoMﬂd@r and
brine and dried MySO4 Filtration and eva80rat I on of the solvent in vacuo

provided a f d:@0Bat0-QasnmeRianceeathyyioside (106, Octh BIERIbg T ABHEACER

!FSF;” 3o tho Vi e R tenbafali 08T ot e et oPhzne (0. o
n-) was agddegnigfure 336 darktted vith @ih),fl aé@bféibmhw@%@iﬁﬁllavmbmde (0.003 g,

0. 05 mmol ) and ethyl iodide (0.06 0. 39 mmmol reaction _was stirred

at room t enperc@miriaed @ﬂdmw%\!ltw@ﬁf aad b&'ﬂée%ﬂd dird (MaROet uFdtraken
d hed
i water and B tRe b e AR Ve HIGR HeRic RO BES Al RS

sol vent in vagysiehaiashrema e@g?]rdFayt(Bw megsarletthyl edetdiy) & piovidegitle O-
et

chr omat ogr aphy (5% et hanol / acetate) to provide the 0-
alkylamidoxime (0.078 g, 70%).

15 Example 2: Preparation of (4,6-Dimethyl-pyrimidin-5-yl}-(4-{4-

[ethoxyimino-(4-trifluoromethyl-phenyl)}-methyl}-3-methy!-piperaz

in-1-yl}-4-methyl-piperidin-1-yi)-methanone (1h):

Step 1: A mixture of compound 5 (R*= CH, ) of scheme 2 (0.27 gm) and
triethylamine (0.15 gm) in tetrahydrofuran (5 mL) was stirred at RT and

20 a-chloro-4-trifluoromethyl benzaldoxime 3 (X=CF,) (0.218 gm) was added.
After stirring for 16 hr, the mixture was evaporated, the residue partitioned
between water and ethyl acetate and the organic layer dried over
magnesium sulfate and evaporated. The residue was triturated with a little
hexane-ether, filtered and dried to afford the crude amidoxime 6 (X=CF,)

25 (0.45 gm), mp 80-82, which was used in the next step.
Step 2: The amidoxime (0.27 gm) was stirred in dimethyl formamide (5
mL) and sodium hydride (0.034 gm of 60% oil dispersion) for 10 min., them
ethy! iodide (0.13 gm) added, and stirring continued for 20 hr. The mixture
was partitioned in ethyl acetate — water and the organic phase washed

30 twice with water, dried over magnesium sulfate, and evaporated to give the
O-ethyl compound (0.23 gm) which was treated with trifluoroacetic acid (5
mL) at room temperature for 20 hr. The mixture was evaporated, and the

residue treated with excess sodium hydroxide solution, extracted with



al kyl am doxi ne (0.078 g, 70% . 15 Exanple 2: Preparation of
(4.6-Di et hyl -pyrimdin-5-yl)-(4-{4- 11 JUL 2005
[ et hoxyi mi no-(4-trifluoronethyl-phenyl)-nethyl]-3-nmethyl -piperaz

in-1-yl) - 4vaet/mphspi peri di n- 1-yl ) - met hanone (1h): Step 1: Aquudognessof
conpound 5 (R2= CH3) of schenme 2 (0.2715gm) and triethylamne (0.15 gm in

hydr of | hy
benzal doxi me. Se{iceEetndfS. ddd 66 HralhuATcardRndc U dvabdibted WURTR TV
m xture was ewgpNHt@Hpolihe 7r(XSHCHRIE quitabld fornuee inkiee weensiept er and et hyI

acetate and the organic |ayer dried over magnesium sulfate and evapor at ed.
The resi due widep B ThedidFomraund (0.08 gan) wex alicedeh & T forid0 ey B0 and dri ed

0311, P gRMERE Ferlohhie Ap Baf

used in the ngﬁh
oﬁﬁl etfllamind 4o D7 1), hwwﬁtﬁ(yb@nﬁ&fhaqmeo(fo GOYnDidnd

di met hyl fmrmgpg
di spersion) for mn., them ethyl i odi de (0.13 gn) added, and stirring

conti nued for EZIQ'HQ Oﬁgw)memgtumagagsmuﬁemwmﬂeethyh agetate, washed with wat er

and the organic phas e wth water dr| gver

Sl fate, ana 2upOTSEelitil egnpleledad belmusult uitue 55 SRR e
treated wth ghifthe'proqeatvas B6idted by dﬁfbba@ftwé%ﬂmat @ture for 20 hr The
m xture was evaporated, and the residue treated with excess sodi um

hydr oxi de sol ghtqsmatogmnfameédmg with 794 njathanoedichla@melierelsmireihe S02/ 09490

17, dichl th d t ted t
the NH colfbourtnde [REEy” HIF B e ACRO TS elB IO ! rhe N
“conpound (0. Oadg@a td\/éﬁcéés! hy@dgah cRTor'idym%ihbf (20 ML) dTE bes

ApeitBans Wi th
4, 6-di net hyl pyri m di ne-5-carboxylic acid (0 5 di i sopropyl

et hyl am ne (Ocoimt%wawmwtb@h@’na_m drladoll\ép (1850177%n) and EDCl (0.09 gm..

The m xture was di ueous . sodi um
carbonate, dried OM,\% g?i\ fﬁ%ﬁ'ggseféﬁd%%%aﬁéwHﬁﬁﬁwwgproduct was
i sol ated by ppgp@sapi ve silica gel plate chromatography, eluting with 7%
met hanol - di chl oromet hane to give the 10 amde | (X=CF,). This was dissol ved
i n di chorthet hane Bbysical Dptaind added to excess hydrogen chloride in ether

(20 nL). The precipitate was collected, washed with ether and dried. M
165- 170.

NVN
Compound | X R’ R’ HRMS MP (°C)
| (M+1) (2HCl)

A Br Et Me 557.2047 167-170
B Br H Me 531.1910 182-184
C Br Me Me 5452067 175-180
D Br H H 517.1753 204-206
E Br

A\WL H 571.2243 154-157

’ F OCF,  |n Me 5352651 180




Mass spectrum found: 533.2856. C27H36N6O2F3 (MH) requires: 533.2852. 15
Physical Data: R OGNR2 ~NM XNO M Z M NN Conpound X R 132 Lgﬂm
M (C | (Mrl) (2HCI) A Br Et Me 557.2247 167-170 B Br H Me 531. 19{
182-184 CWYBY OXEINE 545. 2067 175-180 D Br H H 517. 1753 204-PXOBUSIE/0BFYON H
571. 2243 154-157 F OCF3 H Me 535.2651 1880 1 1 JUL 2005 WD 02/079157
PCT/ t S02/ 09490 18 (decorip.) G OTF3 Et ™M 9958 165-169 H CF3 Et e'i%%ap%ﬁ%
| Br Me Me 544.1 (LRMB, | Mrl) J{Br Me H See NMR datja NVR data for_ Conmpound
lj: 300 Mz (JGBCI 3): S 1.QCFs, 314{Bt, 1.5-2.|\0en 4H), | 2. 42438 3H), P163(1$93H),
2.4-2.6(m4H),_3(md4H) {3 3-3 5(m2H) 3 7(s 3H) 7 3(d,2H J=7| Hz)
7.62(d, 2H J9Hhz), 8.95@GF; 1 H) EtAssay: |ddeeral t|\i5es286 assays- can be
f

used to det erffg-re—the—CERE—irhibitory—andiantagent-g-e—activty—eof—the
compounds of |[t'he i nvent |64,  Sore '\g‘?‘e, or M%rrpl e, {344 BOBMR: ok ane
Bi ndi ng Assay|, the H V-1 M+1)

J Br Me H See NMR data

NMR data for Compound lj: 300 Mhz (CDCl,): & 1.1(s,3H), 1.5-2.0(m,4H),
2.45(s,3H), 2.51(s,3H), 2.4-2.6(m,4H), 3(m,4H), 3.3-3.5(m,2H), 3.7(s,3H),
7.3(d, 2H, J=7 Hz), 7.62(d, 2H J=7 hz), 8.95(s, 1H)

Assay:
Several types of assays can be used to determine the CCR5

inhibitory and antagonistic activity of the compounds of the invention.
Some are, for example, the CCR5 Membrane Binding Assay, the HIV-1

10 Entry Assay, HIV-1 Replication Assay, the Calcium Flux Assay, the GTPyS
Binding Assay (secondary membrane binding assay) and the Chemotaxis
Assay. Compounds of this invention were evaluated for their ability to
inhibit CCRS5 receptor mediated viral entry using an HIV-1 entry assay,
which is described below:

15 Replication defective HIV-1 reporter virions are generated by
cotransfection of a plasmid encoding the NL4-3 strain of HIV-1 (which has
been modified by mutation of the envelope gene and introduction of a
luciferase reporter plasmid) along with a plasmid encoding one of several
HIV-1 envelope genes as described by Connor et al, Virology, 206 (1995),

20 935-944. Following transfection of the two plasmids by calcium phosphate
precipitation, the viral supernatants are harvested on day 3 and a functional
viral titer determined. These stocks are then used to infect U87 cells stably
expressing CD4 and the chemokine receptor CCRS5 which have been
preincubated with or without test compound. Infections are carried out for 2

25 hours at 37 °C, the cells washed and media replaced with fresh media
containing compound. The cells are incubated for 3 days, lysed and

‘luciferase activity determined. Results are reported as the concentration of



10 Entry Assay, HI V-1 Replication Assay, the Calcium Flux Assay, the GIPyS
Bi.ndi ng Assay (secondary menbrane binding assay) and the Chenotaxis jASBEY-
Conpounds of this invention were evaluated for their ability to inhibit
CCR5 recepwsr0zgdisdated viral entry using an H V-1 entry ass&gT/usahiwho i s
described below. 15 Replication defectil¥e H V-1 reporter virions are

gener ated by cﬂgﬁj k f lsas0 ! the; < k4 of H V-1
(whi ch has be@ﬁ%ém |ffegfiﬁr%9 trenlj?@Pﬁgﬁs@g%ﬁﬁgﬁ%%ggpéygg‘%g‘ gwnecsj&dlsrﬁtdr]oducti on
of a luciferasdturesporter plasmd) along with a plasm d encodi ng one of
several H V-1 envelo genes as descyibed by Connqgr. et al, Virology, 206
(1995), 20 935- 944%‘%’—%?‘Pdﬁjthﬁa§ﬁa¥ugf’é5?i08ﬁ" undsetthis IBYeRiIAT& &y cal ci um
phosphate pregipi i t i . (, 3 and
a functi onal eé\sldlp?% S%{dittp(:'tekr)W et g}éﬁdﬁ%{«;ﬁﬁ%ﬁé@i&@@é@(?@Ptﬁ{ﬁ%ﬁ%ﬁ@gﬁg@?’nf ect
UB7 cel | s st aldompaeptessnirgl ciurasidntthe tatbiensKinpeNogcstphds f&2CRS whi ch have
been preincubat ed vm'tr}\lor W thout test conpound. Infections are carried out
for 2 25 hour sCoMPPENE Number and nidsslaadader MaMoQahl aced with fresh nedia
cont ai ni ng conpound. The cells are incubated for 3 days, |ysed and

| uci ferase activity determ ned. Results are reported as the concentration of
7 1 JUL 2005 VWO O0ZMRpNe7 PLT/ USOX 09490 R19 conpordd |r equviraPEheryi IO bji t

50% of the lug¢iferase activity in the [control ¢ulturgs. Results of the
assay on the ¢onmpounds of this inventilon are expressdd bel ond® t he
concentr at i on rreguireg—to—t+fhtbi-t e+ et ry—by—op%—5—cofnparesto—cont r ol
cultures. In the tabﬁﬁ, "Cmp m."CE! ands r "Co ng Nunbeﬁs'gq‘ld "nM

‘'stands for "nanormplar." Cnpj|No X R R2 Viral Enfry 1CS0 (nM |h CF3 Bt M
16.46 i Br Me Me 5.95 1jiBr Me H 300 Pharmaceuticali Conpositions
(fornul ations): 10 Fdr preparing Brar nacedecal |cbiepoditi ons $/99m t he QCR5
ant agoni st cofrpounds descri ped by this]inventio, inerft, pharmaceuticaljly

lj Br Me H 30

Pharmaceutical Compositions (formulations):

10 For preparing pharmaceutical compositions from the CCR5
antagonist compounds described by this invention, inert, pharmaceutically
acceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, dispersible granules, capsules, cachets and
suppositories. The powders and tablets may be comprised of from about 5

15 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 methods of manufacture for

20 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. As an example may be mentioned water or water-propylene

25 'glycol solutions for parenteral injection or addition of sweeteners and



acceptabl e carriers can be either solid or liquid. Solid form preparations

i ncl ude powders, tablets, dispersible granules, capsules, cachets &ndjyl 2005
suppositories. The powders and tablets may be conprised of fromabout 5 15
to about 9MVQBYYEKY” active ingredient. Suitable solid carri @HSI/BHE/RHOWN i n
the art, e.g. magnesi um carbonate, magn¥si um stearate, talc, sugar or

| act ose. Tabl ejgacifferstier sral seiatiens, me@@mislmd eafuldlensiseuasfanl i d  dosage
forms suitable for oral administration. r’rfpl es of pharnmaceutically
accept abl e carR'EEREALOAE MY ﬁ@@s‘”@'ﬂJdﬁa‘iﬂW&ﬂ Of 'm@”a%aﬁﬁﬁr‘@t@t'%rrpo& tions

ol tion, (1990), e oRaune R Hipr oD R b dnn SBRERTGAV IR Re FLAOET, o

preparations idrmd selRissalpswdergorrs UwhRMSIhaP Dedncttormbinhibonsth #s an exanpl e
may be mantloned wat er or water-propylene 25 glycol solutions for

par ent er al 5i njRRArMaGedticalycqoeptalle cafken sueh asaniinert cRmpEssed @osog/d 79 15
7 PCT/ US02/ 0919085$ opacifiers for oral solutions, suspensions and
enul si ons. Ur m preparations may al so incl ude sol utions for

i ntranasal adm ni stA184 ifiludee b RS 8blidPfRRAP RipaPaForsd Whahl &refiffendeBabald on may
i nclude solutions and solids in powder form which nay be in conbination

with a 5 phar menedammn@@éwamee te iguiddormaureparatioas foneitherqapekessed
gas, e.g. nltro i ncl.ude Y0 tlons whi ch
i ntended to b3 Btr?v%lr |n|s§rﬁ(t)nppr 33"5%}'(') J“ { Sf”c?“l' g&ﬂ TR uﬁP@Bﬁ'PQ?i ons

for eithefgor @ngPemuRisyt eral adm ni stration. Such I I qui d forms include

sol utions, suspensions 10 and enulsjons. The conpounds of the invention may
al so be del i ver abl &he ¢empeundnpf the iMventiemmajealsalbecdelesableons can t ake

b o o B o S e BT o RE ST R BRE AL b ot

in the art fonotidHs aetSsdiBAGRS emilSichREIRLEES bandcllaedin attiapzdernsl al so be

del i vered subcut aneousl y. Preferably the conpound is adm nistered orally.
patch of the matrix or reservoir type as are conventional in the art for this

15 purpose.

The compounds and formulations may also be delivered
subcutaneously.

Preferably the compound is administered oraily.

Preferably, the pharmaceutical preparation is in a unit dosage form.

20 In such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.

The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 1mg to about 500 mg, preferably from

25 about 25 mg to about 300 mg, more preferably from about 50 mg to about
250 mg, and most preferably from about 55 mg to about 200 mg, according
to the particular application.

The actual dosage of CCR5 compound employed may be varied
depending upon the requirements of the patient and the severity of the

30 condition being treated. Determination of the proper dosage regimen 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.



Preferably, the pharnmaceutical preparation is in a unit dosage form 20 In
such form the preparation is subdivided into suitably sized unit doses
contai ning appropriate quantities of the active conponent, e.g., anT?1 JUL 2009
effective anount to achieve the desired purpose. The quantity of active
conpound | wWoewmipxs7dose of preparation may be varied or adpasitsd/ésdem about
1 ng to about 500 ny, preferably from 225 about 25 ng to about 300 ny, nore

preferably from abghé abtburd drie fedQuUEnAEEF admin@chtionssf the@Ragbl y from about
55 ng to about 200 n&ﬁ according to the particular application. The actual
@

dosage of CCRé?f@Qﬁﬁ af Bippnygetpmapdiss thaphatmagepéaly mgcaptable Ralts
t X . hei
{1 eated. Dot el St A RLF oA AR AR EL L Bl of e BRELLTLINRIGH

situation is poadiierindsustkiddtorgfad age addndithar as@RIRbGIEAREatiche as Qlellas dai |y
dosage nmay be divided and adm nistered in portions during the day as
requi red. 81 Jseverdy st thasoppers beinadraled 2 Aotypin! pacommengedffilyand

the phar mmceudoiagy GroiBeh g6 ial 08 TETARERABFHAPS o PGyl M B e o7 ng
to the judgmew asdutt3n® rﬂbldﬂ}d!p?éfe%tﬁl?ﬁ%b&ﬁg/o%gﬁéimrin@gja%u@rﬁbrfaa(?t ors as age,
condition and size of the patient as well as severity of the synpt ons

bei ng treat edprefenapiy aboutrdbmegidaledn due ty fourghvgded degegen for or al

adm ni stration can n r.om t 0 b 0 Jyg/ day,
preferably 150 ng/ﬁéédggegg’g'dﬁ%ﬁﬁ%%ﬂ?%% §fﬁ%’§'§‘8ﬁ§1%§ﬁsﬂg%@/ day, in
two to fouy dbthetaderzsesed ihtdrasinasion MthdPeaVE R tEEOARIsE willle NRTI s,
NNRTIs, Pis and 10 other agents used in conmbination with the CCRS

ant agoni st s wilétermineddat thenaltending clinisias inadenv v the appeaved desesiand of t he

approved doses and . i i N i nser or.as,set forth
in the prot oc(i?%a,ge Ee%l%ﬁﬁggi'iﬁ% @%ﬂiﬁ%e'ﬁ?ﬁ%g’?gﬁ}%i&, %&'%am&t%&lfdi tion of .
the patient apgiddiato sevsidéiationfthe et ebdiahddriditRat 6fthe PatiERead@ahe of the
H V-1 therapy of the present invention is to reduce the H V-1-RNA viral

| oad bel ow t heevesity ot Hig eonditien treaiesl." det ectable linit of HV-1 -RNA" in
the cont eﬁ_.’t of t heTRé %%g%f {HRMEREY (?Relrg%?/nosf tﬁg' %trestehn?riﬁave%rt%n is to reduce

the HIV-1-RNA viral load below the detectable limit. The “detectable limit of
HIV-1-BRNA” 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
20 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 Diagnsotics) or of Nuclisens HIV-1 QT -1.
While the present invention has been described in conjunction with
the specific embodiments set forth above, many alternatives, modifications
25  and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall within

the spirit and scope of the present invention.



fewer than about 200 to fewer than about 50 copies of H V-1-RNA per m of

pl asma of the patient as neasured by qugptitative, nulti-cycle revdr $4 B0
“transcri ptase PCR net hodol ogy. HI V-1-RNA“i's preferably neasured in the
present invention by the nethodol ogy of Anplicor -1 Mounitor 1.5 (avail able
from Roche Diagnsotics) or of Nuclisens HV-1 QI -1. Wile the present

i nvention has been described in conjuguAmsWw th the specific enbodi nents
set forth above, many alternatives, nbdifications 25 and variations thereof
wi || be appar'éat iscclainegsbisof ordinary skill in the art. Al such

i1t and sebpe. db cPRIBHMR. BRfuR] efdiifed) SterdbisRfeL Btk ' Wnae 1 o
claimed is: lguforeenspabeinates ahd Prodrugnsfviaid oempousd b peameacauticalianer s,

taut omers, racemates and prodrug of said conpound, and pharmaceutically 5
accept abl & sadgceptrble splisipesolyatesaf saiheprppaander of saidirtogiugdsall  sai d

conmpound havi I LNk . RL O. NR2I
l1zz~ N N Me %Wfﬁ%@%@béﬂéﬁaﬁ%ﬁu&?%@pnérgfc{ﬂg‘lt@%if romthe group
consisting of H F, d; Br; I|I; -CF3p1-CF30, -CN, CH3SO2-; and CF3SO2-; R1
is H straight chain alkyl or a bralgched al kyl; fluoro-Cl-C6 al kyl; a Cl1-C6
al kyl ene carrying a C3-C7 cycl oal kyl"*f or2exanpl e, cycl opropyl net hyl);
- CH2CH2OH, - CH2CH2- O (C1- C6) al kyl ;- GH2CEO - O- (C1- C6) al kyl ; 15 - CH2C( O) NH2;
- CH2C( O) - NH( C1- C6) al kyl ; or-CH2Q 1- alkyl)2; R2is H a Cl-Cb
straight chain al kyl or a brangheg IkyL-VN C2-C6 alkenyl; R3is a Cl1-C6
straight chain alkyl or branche@d al kyl; phenyl dubstituted with R4, R5, RG6;
6- menbered heteroaryl substituted with R4, R5; NG;(@ 20 nmenbered heteroaryl
RB

N- oxi de substituted with R4, R5, R6; 5-nenbered

|
wherein:

10  Xis —selected from the group consisting of H; F; ClI; Br; |; -CF3; -CF30; -CN;
CH3803-; and CF3SO,-;

R1is H; straight chain alkyl or a branched alkyl; fluoro-C1-Cg alkyl; a C4-Cg
alkylene carrying a C3-C7 cycloalkyl (for example, cyclopropylmethyl);
-CH2CH20H; -CH2CH2-0O-(C1-Cg)alkyl; -CH2C(0)-O-(C1-Cg)alkyl;

15 -CH2C(O)NH2; -CH2C(O)-NH(C1-Cg)alkyl; or -CH2C(O)-N((C1-Cg)alkyl)2;
R2 is H; a C1-Cg straight chain alkyl or a branched alkyl; or a C2-Cg
alkenyl;

R3 is a C-Cs straight chain alkyl or branched alkyl; phenyl substituted with
R* RS9, R6; 6-membered heteroaryl substituted with R4, RS, R6; 6-
20 membered heteroaryl N-oxide substituted with R4, RS, R8; 5-membered

heteroaryl substituted with R7, R8; naphthyl; fluoreny; diphenylmethyl;
R10

II21o RO '
—(P—@ —(Il—heteroaryl
R or R" : where
R4 and RS may be the same or different and are independently selected
from the group consisting of (C1-Cg)alkyl, halogen, -NR*R'3, -OH, -CF3, -
25 OCHs3, -O-acyl, -OCF3; and —Si(CHs3)s;



heteroaryl substituted with R7, R8; naphthyl; fluorenyl; diphenyl nethyl;
‘Rio;_ s RLOR Cj -Cheteroaryl 1411 or, 1411 ; where R4 and RS mgy; h@ Hfte
‘sanme or different and are i ndependently gel ected fromthe group consisting
of (Cl-Co6)al kyl, hal ogen, -NR12R13, -OH, -CF3, - 25 OCH3, -Oacyl, -OCF3 and
-Si(CH3)3; -23- 11 JUL1005 R6 is R4; hydrogen; phenyl; -NO2; -CN, -CH2F;

-CHF2; -CHO - i gyl ALy Necoi e i AL nyl i nyl ;
_N(R12) COVRlSB%%QI 'léin%érné'-"%?%é N k@ﬁ%ée-CN GGW? Sy pyresty
Soiryc ol xcicebiny sy aumaing e, so(c) S
a yoT - N . y ; -
cycl oal>/kyl : ﬁ%ﬁ%&é@ﬁ)ﬁ L&W%ﬁcb@@m&mrﬁﬁg%&ﬁ&ééﬂCl-
C6) al kyl ; - OSER ' X z C. 12 OCEON . CH3) 2;
-G)Zg\IH{Ci - C6) aﬂ%ﬁ“%@ﬁ%“%}ﬁ&ﬁﬁ@é?%ﬁ%@ﬁgﬁc R 0s | 1§%}6) al ki/l,
-NH2 or R% ph€g)alkyl)20-NRSOs(Ch-Coalkyk eSO Gles)s; sNMCOR Ores Byl Hes-Eane or
hydr ogen, ( CLORASaIKY SR -0k - SBaR s -SOdNIE Lol RSP hal ogen: R1o
d RlL1 E . Ghi t o ed ied f
fhe or oup conar Bl OO O P PO R R SR OMGPRRERIC™, oget ner
are a C2-C5 a%bgn@C@Mﬁ(&a@@aﬂM;hCOaRz;ce&l(ﬁHg);g@r\MB(Gﬁ)(Clh’eyz)ﬁre attached
forma spiro ring of 3 to 6 carbon Stoms; R12, R13 and R14 nmay be the sane
or different R{ds4€e-Caladyybnbibty oryRpdesyk ed from the group consisting of H

and C1-C6 alkyl; and R15 is Cl-C6 al kyl or phenyl. 20 2. The conpound of
claim 1 wher eR? iX 1 to 3 sulstiteents mdvich maydreotve saroeor diffengntandrarec ; Br: |

4. The comoulReBPNEF kS SORRE R e o R G Ee Ao odR 4RSS consi st ng
gr kyl eﬁecg;??ﬁ‘ﬁ{rgagg?‘:%- (gs'c_?lo'\g%l(%ﬁ%)@kg%;ﬁgﬁa;g‘%}':)ﬁje%l é)f a(r:]?aiamci; \iﬁeﬁgi n Rl
is H rmethyl; pdOhylg R114R8y be the same or different and are independently selected
from the group consisting of hydrogen and C4-Cg alkyl, or R10 and R11
15  together are a C2-C5 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™ may be the same or different and are independently
selected from the group consisting of H and C4-Cs alkyl; and
R' is C4-Cs alkyl or phenyl.
20 2. The compound of claim 1 wherein X is selected from the group
consisting of F; Cl; Br; I; -CF3; and -CF30.
3. The compound of claim 2, wherein X is Br, -CF3 or -CF30.
4. The compound of claim 1 wherein R1 is selected from the group
consisting of H; a C1-Cg straight chain alkyl or a branched alkyl; and a C;-
25 Cg alkylene carrying a C3-C7 cycloalkyi.
5. The compound of claim 1, wherein R1is H; methyl; ethyl or the
moiety:

6. The compound of claim 1, wherein R2 is H; a C1-Cg straight chain
30 alkyl.



noiety: 6. The conmpound of claim1l, wherein R is H a Cl1-C6 straight chain
30 alkyl. -24- 1 1 JUL2005 7. The conpoynd of claim6, wherein R2fisUHI00
‘methyl or ethyl. 8. The conpound of clai“m1, wherein R3 is selected fromthe
group consisting of a Cl1-C6 straight chain al kyl or branched al kyl; a
phenyl substituted with 1-3 Cl1-C6 straight chain al kyl or branched al kyl; a

6 5 menbered Reter | ddiseh 8% \ierbimREls 6 nddthil edthginai n al kyl - or
branched al ky:?;' a gﬁrén)e@mbhéeﬁéoar’yl I\E-oxi de sdbstr] ut ed glvith 1-3 C1- C6

strai ght chai g al kyheQompcumeisitiahky | whereth R33s sBrRRRSEHoRahe ey
substituted wth 1-2 Cl1- straight chain al kyl or branched alkyl. 9. The

conpound of clcansistng aheCaiGs stEaigkt chair etkytior Pramched afnbupphamyliconsi sting a

phenyl substitu wi t h..t i - S i i I : - nber ed

het er oar yl suﬁgbﬁqﬁttegd’v '\tI\}} }i\% 8@&@@9@%} %‘R?' %hbj?hgﬁ‘?q(?ﬁ(gp aaénr'g a

6- nenber eds heingsrABansd Heterdafd stbbtutdd vl 1v8 Th-CoetrightCEhdii Bikdybbt chain

al kyl s. 10. The conpound of claim9, wherein R3 1s selected fromthe group

15 consi st i ngbsdnahied atigylea fevembeeed hetep@yH© X supstitated it C1cH3 | ~

J'l1 or NN . N- 0xit de 1 e im 1,

soer o X s o5 AN OAIER SARORR| o and s SARBHE ReBITL
methyl ; and R3ubstitutddwithi3-2H8 - Bdstraightdhald slkyllar branchsgalkyl sel ected from
the group consisting of those represented by the forrmula: -25- 11 JUL2005

R 0'NR2 9. The compound of claim 8, wherein R3 is selected from the group
10  consisting a phenyl substituted with two C1-Cg straight chain alkyls; a 6-
membered heteroaryl substituted with two C4-C; straight chain alkyls; and a
6-membered heteroaryl N-oxide substituted with two C4-Cs straight chain
alkyls.

10.  The compound of claim 9, wherein R3 is selected from the group
15  consisting of the moieties:

e

HSC\H\(CH3 HiC CH, HsC X —CHj3 HsC l\ CHs

and N-oxides thereof.
11.  The compound of claim 1, wherein X is Br , -CF5 or -CF50; R1 is H;
methyl; or ethyl; R2 is H; or methyl; and R3 is:

[a¥2C2 T2 V)
HaC

[a¥p Vot V]
CH H CH
I X ? 3\@/ 3
N N )
20 ~F or

12. A compound selected from the group consisting of those represented
by the formula:



~N~ / M ~N XtNO M)M NON where X, RL and R2 are defined in the table
below XRR Br EtE M Br HM Br @M M Br HH Br H OCF3 H Me OCF3 Et
M CF3 Et M Br M Me Br Me H 13. A cpprpound sel ected from t he 1gr guip2005
consisting of the followwng: Et NM | / NNM F3CN M TTY M ITT 5
NON -26- 11 JUL2005 Me ON M ~ M Br |

R1

Ovy R2

T
Me\/l\il(Me
Ny N

where X, R'and R? are defined in the table below:

X R’ R?
Br Et Me
Br H Me
Br Me Me
Br H H
Br

N
OCF; H Me
OCF; Et Me
CF; Et Me
Br Me Me
Br Me H

13. A compound selected from the group consisting of the following:

IIEt

O.

IN Me

N/H
/@AK/N Me
FiC
N O

Mew;f\'rMe



/ NtNO Me Me TTI'~/ ITT NON Me ON M NM Br NNO M Me NON 14.
A pharmaceutical conposition conprising_%@_effective amount of a -~ @GRRyL 200
‘ant agoni st of claim1 in conbination with a pharnmaceutically 5 acceptable
carrier. 15. The use of a CCR5 antagonist of claiml1l for the manufacture of
a nmedicanment to treat Human | mmunodeficiency Virus. 16. The use of claim15
further conprising one or nore antiN¢ral or other agents useful in the
treatment of Human | nmuno-deficienod. Virys. 10 17. The use of claim 16
wherein the antiviral agent is selecﬁ%d Fomthe group consisting of

nucl eosi de reverse transcri ptase-fapi bt Ors, non- nucl eosi de reverse
transcriptase inhibitors and pr -@. ilnhi hiMegrs. 18. The use of claim 16
wherein the antiviral agent iBr'sefected ¥ronrt group consi sting of

zi dovudi ne, | am vudi ne, zal citabine, di danosinen st avudi ne, abacavir,
adefovir dipivoxil, |obucavir, BCH 10652, emtrifitabine, beta-L-FD4, DAPD
| odenosi ne, nevirapine, delaviridine, efaviMerz- 142721, AG 1549,

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

nel finavir, |asinavir, DWMP-450, BM5- 2322623, Al 8, anprenavir,
hydroxyurea, ribavirin, IL-2, IL-12, 20 pentafuside, Yissum No. 11607 and
AG 1549. 19. The use of a CCR5 antagonist of claim1 for the manufacture of
a nedicament to treat solid organ transpkeant rejection, graft v. host

di sease, -27- 1 1 JUL 2005 arthritigdl rfeumatoid arthritis, inflanmatory
bowel disease, atopic dermatitis

N
Me
Br K/ N

N O
Me\%\il(Me

NN

14. A pharmaceutical composition comprising an effective amount of a
CCRS5 antagonist of claim 1 in combination with a pharmaceutically

5 acceptable carrier.
15.  The use of a CCR5 antagonist of claim 1 for the manufacture of a
medicament to treat Human Immunodeficiency Virus.
16.  The use of claim 15 further comprising one or more antiviral or other
agents useful in the treatment of Human Immuno-deficiency Virus.

10 17.  The use of claim 16 wherein the antiviral agent is selected from the
group consisting of nucleoside reverse trénscriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors.

18.  The use of claim 16 wherein the antiviral agent is selected from the
group consisting of zidovudine, lamivudine, zalcitabine, didanosine,

15 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, 1L-12,

20 pentafuside, Yissum No. 11607 and AG-1549.

19.  The use of a CCR5 antagonist of claim 1 for the manufacture of a

medicament to treat solid organ transplant rejection, graft v. host disease,



psoriasis, asthma, allergies or nmultiple sclerosis. 20. The use of claim19
further conprising one or nore other age&%s useful in the treatment10ofy; 2005
solid organ transplant rejection, graft ‘host 5 disease, arthritis,
rheumatoid arthritis, inflammatory bowel disease, atopic dermatitis,
psoriasis, asthma, allergies or multiple sclerosis. 21. The use of a CCR5
ant agoni st of gHRHitis, iheurﬂﬁid@bﬂﬁn@@@rﬁﬂdrﬁﬂﬁf&?/ bowet RRageMBlopic dernmdRiss .
tautomers, racemates and prodrug of said an agoni st , and phar naceutlcally
accept abl e sal D%OFdﬁSI%cﬂsﬂHﬂésaltﬁTQ@alqn mytipletselpsasist or of said prodr ug, for

sol i d organ 1 r 2Rt TG GPeRE ERf1P T bomiERE, OB RERCES oflaRen
rheunmat oi d art pgeéfui B, themfda@m@ﬁt @rsblhqyr?hn HaPepIRAL rejetidt, Qrafev Mot i s,
psori asi s, ast hma, all ergl es or multiple sclerosis, said antagonist having

the gener ald st fisease et kﬁnrheumaiomramtrs mflanppaterpowel gisease, slopic) 15 R3

wh in: X d t ; B l; -CF3;
M0 on B o S d, BIGERS S UBpR s hiSiShai n al iyl or o
branched al kyl 21f | uThe-usé-df& 6CRY antag&msf@f clainky! @RIy eNamtibraere3- C7

cycl oal kyI (for exanpl e, cycl opro%ul nmet hyl ) - CH2CH2OH;
- CH2CH2- O ( C1- E/ByepiRgmers, CplaaneTs, Butamerss jagamates andHrodmyonpbsaid

Straighi chain? %@W'a%févarﬁi%ﬁe&%?'ﬁéé&%g@-@éw5@%@#d%30.1302

Cl-C6 strajght aﬁfa?ohls@bkbf s&id groane) et thk kydriufadtery bf 8 wWhsditambationrédt R4,
R5, R6; 6-nmenbered heteroaryl substituted with R4, R5, RG; 6- nenbered

het eroaryl N okiudeans maunedeticiensyt irgs sofd orgen tranaplapkraiectiong araft vy uL 2005
heter oary! SUbBLEMLESL AR, riimalGR Vs, HhdRIASly ohENAGKALET !+ L0

atopic dermatitis, psoriasis, asthma, allergies or multiple sclerosis, said

antagonist having the general structure shown in formula |:

R1
OmlN R2
iea sl
X A
N.__.O
e
15 R

wherein:
X is selected from the group consisting of H; F; Cl; Br; I; -CF3; -CF30; -CN;
CH3S0O,-; and CF3SO2~;

20 R is H; straight chain alkyl or a branched alkyl; fluoro-C1-Cg alkyl; a C4-Cs
alkylene carrying a C3-C; cycloalkyl (for example, cyclopropylmethyl);
-CH2CH20H; -CH2CH2-0-(C1-Cg)alkyl; -CH2C(0O)-O-(C1-Cg)alkyl;
-CH2C(O)NH2; -CH2C(0)-NH(C1-Cg)alkyl; or -CH2C(O)-N((C1-Cg)alkyl)2;
R2 is H; a C1-Cg straight chain alkyl or a branched alkyl; or a C2-Cg

25 alkenyl;

R3 is a C4-Cg straight chain alkyl or branched alkyl; phenyl substituted with
R*, R5, R6; 6-membered heteroaryl substituted with R4, RS, RE; 6-
membered heteroaryl N-oxide substituted with R4, RS, R6; 5-membered



R11 or Rl1~ ; where R4 and R5 may be the sanme or different and are

i ndependent|y selected fromthe group-@snsisting of (Cl-C6)alkyl,j haliothh,
"= NR12R13, -OH, -CF3, - 5 OCH3, -0-acyl, -OCF3 and -Si (CH3)3; R6 is R4,

hydr ogen; phenyl; -NO2; -CN, -CH2F;, -CHF2; -CHG  -CH=NOR12; pyridyl;
pyridyl N-oxide; pyrimdinyl; pyrazin - N(R12) CONR13R14;

- NHCONH( chl or tretetbans sabstitifed wittHRONR é( @3phtaylo flugranyk dighengimesykl kyl ) :

- NHC(( C1- C6) al kyl,, - NHCOCF3; HSOZN((Cl 10 Co6)al kyl)2; -NHSQ2(C1-C6)al kyl ;
- N(SCRCF3) 2; - NACD2(C1re6) al ﬁy C3- 01 “cycl oal kyl ; - SRI5; - SORL5; - SO2RI5;

- SO2NH( C1- C6 aJ_ /OSOZ e ﬁ@ﬂa&; - OSO2CF3; hydr oxy(Cl- C6) al kyl ; -CON
R12R13; - CON(CH

2'1quO\IH( al kyl; -CQ02R2; -Si(CH3)3
or-B(OC(CHS)Z)Zﬁ R7 S (G? C&al kyl , NM%G‘% R9- phenyl 15 R9 is 1to 3

b |
SuUbst ] Luent oh ehetsey oS (L ReSAIS: 8 oo T 5B o dadihaciySHRRIEIL Y
12, -CN, (Cl- GRyralthe Vo@@bd%@sltmg%? (CRIGs ang, Relogay, -AR'iRe, soe-GRg,di f fer ent

and are |ndependently selected "fromthe group con3| sting of hydrogen and

Cl-C6 al kyl5 oDCRBE)-@tyRLOCH] dnag<Sif@iHs)gre a C2-C5 al kyl ene group and with
the carbon to which they are attached forma spiroring of 3 to 6 carbon

atons; R12, RIR® grrHé: Fiylrogen; pmhehble - N@H’&CIN -OH Fer@HF,;20H@y e i ndependent |y
sel ect ed fromtheﬁgr%gp consi st nq H and Cl-C6 al kyl; and R15 is Cl-C6
al kyl or phenyiCHZNOR"; pyrigyk gyridy N:Pé‘ldﬁa pyriniekng; wr?(ZIﬁler - CF3 or- CF30

23 The use oL ARAERIBES NGB RelbrglRs (G O e Sty L
g?h ;I‘he uslesm;_I Cmgor@ydlnét%yl(@\(ﬂ@g)elwyl)x-N]HCBt(Q~0§Félkyir -NHGOCFB:L N%?legl((ﬂ_llﬁg I usgr
of ZI ai m 210 f o¢6)@H‘é/| Jeir- ééiér@ﬂpfcge ﬂbﬂaﬁ@@a%fgdébfwﬂ%%@ -Gy E\}Wlu 3G1ar t her
ﬁﬁg:}l ?mnggg?ﬁ|éerﬁéy %@ﬁu\géﬁis Oéo%“efség@m@ BS%TH’M '@Sbh@1 treat ment of
Cs)alkyl; -OSO,CF3; hydroxy(Cs-Ce)alkyl; -CON R'?R'3; -CON(CH,CH-O-
CHa)2; -OCONH(C1-Cs)alkyl; -CO2R?; —Si(CH3); or -B(OC(CHa)o)z;
R’ is (C1-Cg)alkyl, -NH2 or R9-phenyl;
15 R9is 1 to 3 substituents which may be the same or different and are
independently selected from the group consisting of hydrogen, (C1-Cg)
alkyl, -CF3, -CO,R", -CN, (C4-Cg)alkoxy and halogen;
R10 and R11 may be the same or different and are independently selected
from the group consisting of hydrogen and C1-Cg alkyl, or R10 and R11
20 together are a C2-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™ may be the same or different and are independently
selected from the group consisting of H and C4-Cg alkyl; and
R"is C4-Cq alkyl or phenyl.
25 22. The use of claim 21wherein X is Br, -CF; or -CF30.

23.  The use of claim 21wherein R1 is H; methyl; ethyl or the moiety:

24.  The use of claim 21wherein R2 is H; methyl or ethyl.



27. The use of claim25 wherein the antiviral agent is selected fromthe
group consisting of nucl eoside reverse _tgganscri pt ase inhibitors,»qppjgkﬂmﬁ
‘nucl eosi de reverse transcriptase inhibitors and protease inhibitors. 28.
The use of claim?2l1 for the treatnment of solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis, inflammatory bowel disease or
mul tiple sclergsi s THaAigd 6N cISIBTRT | WhévgiroXds Br , ROFgoptBF50aReNs B, useful in
the treatnment of said diseases in conbination with the CCR5 antagoni st of
claim 1. 15 29meffyk onsthydfR2 isHmoRMettytraridR8lie antiviral agent is sel ected
fromthe group consisting of nucleoside reverse transgriptase inhibitors,
non- nucl eosi de reverse transgriptase inhibitors and protease inhibitors.
30. The use of claim?21 for the treatnment of sglid organ trapspl ant
rejection, graft v. ho i Heumat oi d arThei i ' ?anatory bowel
20 di sease or multiple scl [ further conprisi‘E nor e ot her
agents useful in the treatffent of said di seases in ation with the CCR5
ant agoni st of claim1. 31. AT conprising §pn separat€ containers in a

si ngl e package pharmaceutical conpositions for use in conbination to treat
Human 25 | mu2édef Tioe ase pf Mlam 21vibr the toeatmeing of Humamienmonodeficiancy

pharmaceutical conposjtion conprising an effective anmount of a

ant agoni st df ¥Ird$: '%‘I"‘?rncoé“wﬁg'lr;‘)grﬁeﬁ i"l%f?l%t'é{%le(ﬁt%{s?%ag%ﬂtﬁiué?f,“'i H'hig'ei n

separate cont aif@?ﬁ?ent%@ﬁtﬁﬁaﬁﬁﬁuﬁ@@éwt\hﬂ%. conposition conprising an
0 ral or other

ef fective anount a antivi gent useful in the treatnent of 30
Human | mmunode®27ci efibg use ofislaim 25 whereirathewrtiviral ggentds sekectas framither .

group consisting of nucleoside reverse transcriptase inhibitors, non-

nucleoside reverse transcriptase inhibitors and protease inhibitors.

10 28. The use of claim 21 for the treatment of solid organ transplant
rejection, graft v. host disease, rheumatoid arthritis, inflammatory bowel
disease or multiple sclerosis, further comprising one or more other agents
useful in the treatment of said diseases in combination with the CCR5
antagonist of claim 1.

15  29. The use of claim 27 wherein the antiviral agent is selected from the
group consisting of nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors.

30. The use of claim 21 for the treatment of solid organ transplant
rejection, graft v. host disease, rheumatoid arthritis, inflammatory bowel

20 disease or multiple sC|erosis, further comprising one or more other agents
useful in the treatment of said diseases in combination with the CCR5
antagonist of claim 1.

31.  Akit comprising in separate containers in a single package
pharmaceutical compositions for use in combination to treat Human

25 Immunodeficiency Virus which comprises in one container a
pharmaceutical composition comprising an effective amount of a CCR5
antagonist of claim 1 in a pharmaceutically acceptable carrier, and in
separate containers, one or more pharmaceutical composition comprising
an effective amount of a antiviral or other agent useful in the treatment of

30 Human Immunodeficiency Virus in a pharmaceutically acceptable carrier.



