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provi sional patent application, Serial No. 60/434, 306
filed Decenber 18, 2002. FI ELD OF THE | NVENTI ON The
present invention relates to lpi peridine derivatives
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of this invention, and nethods of treatnment using the
i nventive conpounds. The invention also relates to
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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
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
and dissemination of infected cells through the blood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
believed to be the key pathogenic strain that replicates in vivo in the early

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



of HV into the cell is CCR5. Therefore, interfering

wWth the interaction between the viral receptor CCR5
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present invention relates to small nol ecul es which are

CCR5 antagonists. 5 CCR5 receptors have been reported

to nediate cell transfer in-4nflanmmatory di seases

such as arthritis, rheunmatoid arthritis, atopic
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In compliant drug-naive patients, HAART is effective in reducing mortality

and the progression of HIV-1 to AIDS. However, these multidrug therapies
25 do not eliminate HIV-1 and long-term treatment usually results in multidrug
resistance. Development of new drug therapies to provide better HiV-1

treatment remains a priority.



di seases associated with the CCR5 receptor. One aspect
of the invention relates to a conpound having the
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XRERFT t N NRBRIN)s Il O io Formula |l or a
pharmaceutically acceptable salt or sol vate thereof;
wherein: nis 0, 1, 2, 3 0r34; s is 0, 1, 2, 3 or 4
t is 1, 2, 3 or 4 with the provisos that 15 i) when n

is 0 and s is 2, thSurhmayOf thedihvéntioand ii) when n
|sOandt|32thenS|3013or4 Xandzén
be the ERgreresentinvestiamproyiges anavebelpag of RaBIRONALRESy

oo i Py A RSN groooncs

?(Hgérgndaﬁwcﬂafoyrhpogg{g)ns-@frﬂﬁlhg}g:d)mbkycr)iore SUICh F({:E(;mpounds,
- ) cycl oa -
@J@ Kaetoasts ot entmast U PRR GRTOpATRIOI N Gesory A

r h bei ng
e ent%&{l 'mﬁlz%‘?é“%%%%e@?% alkyl,
cycl oal ®y|b asaeaﬂ dxfythe imetndicoaektéytq aa:ompommd having the

het d t th
SR oA dRe) "o ~aK al ky!)

provi ded that when one or both @4 X and Zis N, R2 and
R3 together are not =CH( @&2kgw>?); R604/ 056770
PCT/ US2003/ 040619 -4 RW ~Jhéteroaryl,
fluorenyl; and di | hetlerRaryh7N- Rlo -R16
R15 - R16 N9_/t“ K/NJC/%R
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Formula |
or a pharmaceutically acceptable salt or solvate thereof; wherein:
nis0,1,2, 3or4;

sis 0,1, 2,3 or4,;

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

i)whennisOandsis2,thentis 1,3 or4;
and

ii)whennisOandtis2,thensis 0,1, 3 or4,

X and Z can be the same or different with each being independently
N or CH;

R'is H, alkyl, aralkyl, -S(Oz)alkyl, -S(Oz)aryl, -C(O)alkyl, -C(O)aryl,
-alkyl-aryl-R8, -alkyl-heteroaryl- R®, -S(0,)cycloalkyl, -S(0,)-aryl-R,
-C(O)cycloalkyl, -C(O)-aryl-R8, -C(O)NR?°R?" or -S(02)NR*R?";

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

R3is H, alkyl, cycloalkyl, aralkyl, heteroaralkyl, aryl or heteroaryl;

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



C C heteroaryl : R - oxide, RI7._/ R17 Rlo A Y or ,
wherei n each R10 is the sane or different and
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or N(-> 0) and each of said aryl, 5 fluorenyl,

di phenyl and heteroaryl is substituted or optionally
i ndependently substituted wi4h 1 to 4 substituents
whi ch substituents can be the sane or different each

bei ng | RAepandemiteyoiol, abeehyf: 1200 diPBeBy Ridh Olﬁlét'eﬁéa BN-
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hal ogen, -INRl @%’f%% Nacyl and .o

- oorige, RIB | s sel ect ed ﬁom t he gr.oup” consi sting Bf H,
R11, aryl, -NO2, -CN, 15 -CH2F, -CHF2, -C(OH,
- CH=NOR{8,\,pyri dyl - N-oxi de, pyrimdinyl, pyrazinyl,
- N( RI9)AZONR19R20, - N(H) C( O N( H) ( hal oal kyl ),
(cycl oaI kyI al kyl), -N(H) C(O) al kyl,
-N(H) k3, (al kyl) 2, L%‘EDS(OZ aIkI
NPS( C2) CF3) zNherﬁ(rHy@q iskhe Sarmq/@r@ tandSRQ@pendently

- Sgec%%gﬂ A %@?l%érgél) Mlﬁ%&%&(—ﬁ@ﬁ@m LIRLA salglaryl

_ gﬂ@c%g ASLC n@l (Qa%%w%ter;aa?}@?s@Rdﬁét?l?bg?rggglgﬁglﬁgﬁﬁe{)endently

gr g@ﬁgﬁt&@,’q@g\@th ﬂ.go&fs@smWentﬁmhm sybstitpgas gad be the same or
?ﬁé*@‘)%ﬁ;@ achEoing FobrsfiaBp By SEELHROM BB 5 s ohtiig of

‘s R@I\IR1ébhd>{?§/15and hal ogen; vvher ei n sai d R15

noi etl e ﬁ%/ t he sane or different each being
i ndepen P‘y I g@F@dcqugﬁ:glﬁy t 1187 e Qe Hsmbide. t han one

mﬁ“@ﬁ@?’( e the sa ér)gﬁzﬁ@ﬁ%wgg@ya@ﬁogé?ng_s e

i ndepenaé ahg R'S ebe bedtefsaom oheiffgrentmndoarsi exidhrigdependently
Y RGRERD AR S P O i nels U dregiy AR

at t_@q:.ne@Fg,O_r@@ﬂ?”S_‘@ é@yﬂdrﬂg_gé[::g to 6 carbon atons;

R™ is selected from the group consisting of H, R"", aryl, -NO,, -CN,

-CHyF, -CHF5, -C(O)H, -CH=NOR"®, pyridyl-N-oxide, pyrimidinyl, pyrazinyl,
-N(R'®)CONR'™R?, -N(H)C(O)N(H)(haloalkyl),
-N(H)C(O)N(H)(cycloalkylalkyl), -N(H)C(O)alkyl, -N(H)C(O)CF3,
-N(H)S(O2)N(alkyl)z, -N(H)S(O2)alkyl, -N(S(02)CF3)2, -N(H)C(O)Oalkyl,
cycloalkyl, -SR?', -S(0)R?', -S(02)R?", -S(0,)N(H)(alkyl), -OS(Oz)alkyl,
-08(0,)CF3, hydroxyalkyl, -C(O)NR"R', -C(O)N(CH2CH,-O-CHs)s,
-OC(O)N(H)alkyl, -CO,R'8, -Si(CH3)3 and -B(OC(CHs)z)z;

R is selected from the group consisting of alkyl, haloalkyl, NH, and

R'"-phenyl;

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

when there are more than one R*® present;



5 R18, R19 and R20 can each be the sanme or different
and are each independently selected fromthe group
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heteroaryl; and R21 is selected fromthe group

consi sting of alkyl, haloal kyl, to hydroxyal kyl,

al kyl ene, cycl oal kyl, aryl amd aral kyl; wherein each
of said al kyl, alkylene, aryl, arylalkyl, aral kyl,

al koxy, RSy RW@éHﬁbbath@§éﬁfe0@*d’ifferéﬁ@teébﬁQfeﬁébﬁd,ependently
cycl oal kyl al kyl and cycl oal kyl in the definitions
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pr@ﬁmﬁg@u@a@al 20 conposition for treatnent of HI V
conprising one or nore conpounds of fornula I. Yet
ardiher aspect of the invention relates to a nethod of

treating lylégmtémﬂ?{#efg%l%bﬁ%ﬁsg’nhﬁ%f%IHS"I Maioalkyl,

conprising admnistering 1o a patie i n need of such
t rimatroeyalkyd, alkgleapeaydloalkyly asfl Badtarakkylhnount of one 25

ds of f la, |, A furth f
Che 1 nvefieteamereh of said FIE o duengaa Bl 2 v elafiakoxy,
Orlg)ﬁfrokyamph@t@?oérgj ectéreBrallRfl aéycldalkmw afld %g@léglkyl in the

itls, rheumatoi d arthrltls i nfl'ammat ory
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AR TS P SR TLBETEH 6L prmmriro
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ounds of formula I. Still .gnother

i oAk, a6bb epaseaNROR o CIO TR, -NiRAACIOIR'
pmenﬁ%' R e O SR o TR P TORT FREF G R ™ and

)R¥ of formula | in WO 2004/ 056770
PCT/ Us2003/ 040619 conbi nati o e or nore
Tt o1 CRnoter aeriest idnRaanianRIaes fafe PRarBacRiral A

f ueéﬂgg%ugﬁg?g tr&irichit o HIY RO RRIAPORE 8 rﬁ&ea:dméms of
formula l.

Yet another aspect of the invention relates to a method of treating
Human Immunodeficiency Virus (“HIV") comprising administering to a
patient in need of such treatment a therapeutically effective amount of one
or more compounds of formula I. A further aspect of the invention relates
to a method of treating solid organ transplant rejection, graft v. host
disease, arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple sclerosis comprising
administering to a) patient in need of such treatment a therapeutically
effective amount of one or more compounds of formula I.

Still another aspect of this invention relates to a method of treating
Human Immuno-deficiency Virus comprising administering to a patient in

need of such treatment the one or more compounds of formula | in



organ transplant rejection, graft v. host disease,
arthritis, rheumatoid 5 arthritis, inflanmtory bowel
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all ergies conprising adm nistering to a patient in
need of such treatnent one or nore conpounds of
formula | in conbination withh-one or nore antiviral

or other agents useful in the treatnment. The CCR5
ANHORISALES P WRAGRNGH MbFehn@Virad bh ethetGrings whsfhirathe i o
conmponents of the conbination can be admnistered in a
sﬂf&ﬁtme@bsage or adm nistered separately. A kit

g loggr L%F@Hﬁ? %@%&Fﬁ%a%%wf{g#t% ra%ﬁﬁﬁ_c%&stréétmg solid

| BB tidNspRint Fejectiort rpallviTROst disdeseretheitis, havemdtoion
di scl oses conpounds represented by structural fornula

| ,arthritis, Rilapeagory bowsl dispase Fgtopiq qermaitis, REQBAS'S, astina
rncjrflle?g {egé g@{nsﬁwﬁere I ?HBQ? Elﬁét%ﬁ‘?ﬁpﬁ@éﬂ Bf §@$H tr@4tment

vate varlous noi eties ar
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I n anot er enbo s is 1. 1n another
errtmﬂpmrmrtts ofRthe ®EMbimetiB canebehadimcrg@ﬁred ima aingllhdpsage or

nbodi R4 and R7 | k WO 20 4/ 7

TSRS ORRET 8N AR SRR FORAP SR Sa LS ggine
angctﬁé‘gg% ﬁls&&fdﬁﬂémpla'téb an addi tional enbodinent, Rl is
H -S al kyl ,

DETAILED DESCRIPTION OF THE INVENTION

in one embodiment, the present invention discloses compounds

represented by structural formula I,

2 RS R* -
D ”H@
Formula i

or a pharmaceutically acceptable salt or solvate thereof; wherein the
various moieties are defined as above.

The compounds of formula | can be administered as racemic
mixtures or enantiomerically pure compounds.

In an embodiment of the compounds of formula |, X is CH.

In another embodiment, Z is N.

In another embodiment, tis 2 and s is 1.

In another embodiment, R?, R® and R’ are hydrogen.

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



-S(02)aryl or -S(02)cycloalkyl. In a still additional
enbodinent, RLis H 0-S=0 0=S=O C=S=0 5 Cll1 or In a
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a still another additional enbodiment, R3 is benzyl or
phenyl and R8 is heteroaryl. M\~-R9 1In yet an
additional preferred enbodimeht R8 is Rio 10 R10 or
wherein each R10 and Y is as defined. As used above,

and thr wgﬁ@dﬂltbhhSelﬂbSdin@éMr R, atnheRT atd meting. terns,
unl ess ot herw se i ndi cat ed, Fjl be understood to

have thén aeeAgiPAg! erﬁbgﬁm@g it ePO2)alkh udes bot h
P 2 @oyc'}%n&yﬁ neangegﬂsarlugﬁgfl and ot her

hydr ocafrbamstijadditionbi embodiyndre, B isHght  or branched
and conprising about 1 to about 20 carbon atons in the
chai n““]““Preferred al kyl groups contain about 1 to
ab@it—82=€ar bonatons in the chain. Mre preferred
droups contain about 1 to about 6 carbon atons
the cha@ZBpanched"Tf‘feans that one or nore | ower

al kyI| groups such as @etigykQ et hyI or propyl, are
att ached-t@ a | ihear alkyl| chain. "Lover al kyI means

a group havli'ng ‘about®l to about 6 carbon atoms in the

chai n wh sl BBYitBAaPémBbEIe R RBIAARNGHaraR, ter M
"substituted al kyl" neans that yl group may be

subst it e@tltbyancﬂr@r@lddmnel @Utb@ldima@'fnRs l&heahylrm;pm@yl and
004/{)5677@ PCT/ US2003/ 040619 -8 the sane or
&t Qﬁ f{th substituent bei ng i ndependently
seI ected from . the group consisting of halo, alkyl,
aryl, cycloal kyl, cyano, hydroxy, al koxy, alk [
am no, -NH(al kyl), -NH(cycloal kyl), -N(al kyl
carboxy and - C(0)0-alkyl. Non-limting exanpl
sui t abl ' t hy)/,
- pr opyl?h Q%HQ%AD &@{:JR%‘I é&@ﬁrﬂéﬁ@ﬁbmﬁhent R R ,
R10

Y
O —%@
R or . wherein each R'® and Y is as defined.

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

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

"Patient” includes both human and animals.

*Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight
or branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the
chain. More preferred alkyl groups contain about 1 to about 6 carbon atoms
in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl"
means a group having about 1 to about 6 carbon atoms in the chain which
may be straight or branched. The term "substituted alkyl" means that the

alkyl group may be substituted by one or more substituents which may be



"Al kynyl" means an aliphatic hydrocarbon group

containing at |east one carbon-carbon triple bond and
waohioglosetay be straight or branched and conpriBCTYS2003/040619

about 2 to about 15 carbon atonms in the chain.

Preferred al kynyl groups have about 2 to about 12

carbon atons in the chain; arfd nore io preferably

about 2 to about 4 carbon atons in the chain. Branched
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group can be optionally substituted with one or nore
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20 PCEOMHDASRYY 4R BYo abdbut AL abSbtang drengablyasdit efto@bout
het er oaryl” can be optionally oxidized to t

coil  eeneRrtipiagn Idie @yl grasip-¢ampe pﬁgowmtggiﬂﬂed with one or
et >l Nyl .
Rl ST S, HRAY B mg A b Mpron anc

subpd &% dietided Yeralonesn-limiktx exanples ofslitabRzalyy broups include

oxazol yl, thiazolyl, razol yl,
pheny)//l and naphthyl}/ by y

least
e

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

30  The "heteroaryl" can be optionally substituted by one or more "ring system
substituents" which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name means

that at least a nitrogen, oxygen or sulfur atom respectively, is present as a



5 furazanyl, pyrrolyl, pyrazolyl, triazolyl,
1,2, 4-thiadiazolyl, pyrazinyl, pyridazinyl,

wa@ionozare nyl , pht hal azi nyl, oxi ndol yl, PCT/US2003/040619
i m dazo[ 1, 2-a] pyridinyl, imdazo[2,1-b]thiazolyl,
benzof urazanyl, indolyl, azaindolyl, benzim dazolyl,
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benzot hi enyl, quinolinyl, inPdazolyl, thienopyridyl,
qui nazolinyl, thienopyrimdyl, pyrrolopyridyl,

| Findaery ﬁlifﬂolgeh%ﬁ@#i uje:) h@békoawmmbémlahﬁnt@by Hized to the
124tr|a2|n benzot hi azolyl and the |ike. The term
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dé'ér(,azﬁbkéld pymM enrragplil Hiagphd bérpiiadazolybryrazing,

e PRI PO B, o s
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Imtin a sult
albqrizaaglamgﬁkyhpi 2 4-triakiplyl, beneothiard |yl @ndibe liker éhe term

hgﬁ I S t u%grs Cp? peﬁ;ﬁ%@){ %@tgﬁﬁgg ?\eﬁ%{ogyrﬁ?@ﬁ]%tlgs such as, for

C%hhrﬂé”l@tr@h?@ﬁolé’o Lﬁ’n@ |0tétra}?dﬁ@qm@@|yaémra1e like.
preferably about 5 out carbon ato

Pr ef er r"égalkyic |ooaaw_{,alky!’ | m§ane entalyhalkyo@roep irpwhishthe aryl

h%g{ %l?ﬂ?éerg'% Qr;%b/ GHFH QAR ﬁ?é}engdoaq%fkg]@aédr%pnse a lower

e or nore

S Wi lgﬁ'@%mtrﬁonwﬂlm’ﬂg ﬁﬁa/mb@std“i@uﬁabk amall@'i gfcmpsnholude@enzyl
are as ef i ned above g exanpl e

s@ﬁagm%thmyaph@a&rmlfa%% |T§19 iPQ{tCi t&u@%%%bm&ﬁﬁv Is

CV; ﬂEF I ycl ohexyl, cycloheptyl and the [|ike.
tﬁ %%A' A exanpl es of suitable multi cyclic

cycl oaI"lAyItﬁanyl‘fahadles aanwarwygrot@onn/dmbbrtmblkyl and aryl are
adamant

SRRk @JOL@BP&GSO@'I epo}[gr%fﬁgﬁg I@irﬁ(geagcg[ptpnsae al \%/%F glrkyfgroup
t q{léﬁiﬂﬁﬁl“ Pbél o@é‘guﬁé}ﬂe |a!lé§/13aryl gﬁ'l‘%hﬁgﬂblylmrﬁ@%ond to the

| uori ne, bromne, or iodine. Preferred are
flmarenhmomhhsathroeglame alrybm ne. WD 2004/ 056770

PCT/ US2 -10 "Ri ng _system sub

" subst GG eeRed PG aIP ARG E Corifile oY atem

I i gHnpSihg Bbvli 8he abslt € BB atbﬁw @@@f@r@tn{) abwei b &bb@out

hydrogen on the ring system R ng system substituents

mal0 perbon atoms. Preferred cycloalkyl rings contaln about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more "ring
system substituents" which may be the same or different, and are as
defined above. Non-limiting examples of suitable monocyclic cycloalkyls
include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-
limiting examples of suitable multicyclic cycloalkyls include 1-decalinyl,
norbornyl, adamantyl and the like, as well as partially saturated species
such as, for example, indanyl, tetrahydronaphthyl and the like.

“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are

fluorine, chlorine and bromine.



the same or different, each being independently
sel ected fromthe group 5 consisting of alkyl,

wa@bdoeyd770 al kynyl , aryl, heteroaryl, aral kyl, PCT/US2003/040619
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al kyl aryl, heteroaral kyl, heteroaryl al kenyl-,
het eroaryl al kynyl , al kyl heteroaryl, hydroxy,
hydr oxyal kyl , al koxy, aryl ox,- aral koxy, acyl, aroyl,
hal o, nitro, cyano, carboxy, al koxycarbonyl,

aryl oxyRa#PostEm @Jb’ﬁtlk@fﬁ'cﬁfebﬂﬁ)d sutﬁtkwérﬁtdtfa@hw to an
aryl sul fonyl”, heteroaryl sul fonyl, alkylthio, |t hio,

hetremeie Pr NaNcaromaickiia WSéemu\/tshlﬁEt for exPEINIG) r@ﬁ ages an
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YlP(éN&%or&ﬂﬁeraﬁ@é&ﬂﬁf&ngmmmeﬂy&m{ac@d fram thes ¢rioep
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t weNgisng of sl Alkery! o@lk}%,rafgg CteyORY!; 2
Ykl lqg ﬁ@%rtﬁé@/f@@ =Nyl I%t@l\%a?%’lﬁfkg% P&?Hétér‘?ﬂryl R®Yroxy,

al so nmean neousl

r emd&me;@mywmlmw laayibry, rgrelikogwmydxraroyb hab er:qamyano
on arin

e bon)glgtaﬂ@gyé%%n% %gylsggq%gw h?')aéﬁ'@(yﬁf" L 3 i%ylgurﬂonyl
I%S ﬁero%@h’%gyl QR?ItHIBeaMtK% h‘éﬁér@ﬁgﬁtﬁfdnaralkylthlo,

nDIetIGS S for exanpl e 0o an

eteracyiy, ook, et CBabbh At SN\
apor 0 Gl VS g VN YRGB BY§Res ang

ahSVDZNWYE | Wle@zﬁrﬁ'?ﬁ anUWéMiérﬁbe ﬂﬁ@sémermf diffefent bad are
atons in the rin stemis an el enent other tha

cdﬂ@@@ﬁnd‘%\ﬂly e@ rof theogfeHp GoRpIERg hsyeirqsmn aﬁwbr?éy'
(}}F ?@Tbér{baéﬂa}ﬂglm‘ﬁﬁéggét%ﬁm %‘L?fg%fgdlés\ftﬁm ﬁsBW@&rﬂa single

Prmf)@ty wﬂlchhﬁitrﬁmenyohyly&replaoéﬁhm abamziblé htydrctgtmmtorﬁtwo
ring atoms. The prefix aza, oxa or Shla hefore th
ne a@@vaaworraammn@ Phokheaathaarbgn) PBASHNG SHFEMb Gammples

t r
D iRt ot R R Tl oo, o PRt fe
prwhlebtfeminmmatlﬁsudmas,e‘maapdampleas an -N(Boc), 30
-N(CBz), -N(Tos) gr oup and the |ike; such protections
are al so COI’]SI de part Qf this invenation. The
het er ocycl yl o- t| ubsti tut by one WO
2004/ 056770 PCT/ U 3/ 0 06 11 or -@ ring
syst em substi t uent whi chOmay be @n¥e sare"or
differe r
sul fur g{eg?n%oagclyﬁ %t%e gg@%%%ﬁbqfceéﬂuraw& nBdP8R 0P
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
atoms in the ring system is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. There are no adjacent
oxygen and/or sulfur atoms present in the ring system. Preferred
heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa or
thia before the heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. Any -NH in a
heterocyclyl ring may exist protected such as, for example, as an -N(Boc),
-N(CBz), -N(Tos) group and the like; such protections are also considered

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



be optionally oxidized to the correspondi ng N oxide,
S-oxide or S,S-dioxide. Non-limting exanples of

wa motamd7eo nronocycl i c heterocyclyl rings includeCBUS2003/040619
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pi peridyl, pyrrolidinyl, piperazinyl, norpholinyl,
t hi onor phol i nyl, thiazolidinyl, 1,4-dioxanyl,

t et rahydr of uranyl, tetrahydridt-hi ophenyl, |actam

| actone, and the like. It should be noted that in

h%tr%@f‘eafflﬁ@szgﬂétrﬁbﬁbélﬁuéhﬁg WhisH 8188 1 tHhégme or different, and

i nvention ere are no hydroxyl groups on carbon
ateoerasaitfinedmereio. Ahajnittogaronsulisr ssemgdithe etemeyayl can

ﬁ,rgfee?@g}ngﬁ)( O)FH%Sedut?)Stpggg?gr%ﬁggﬂdﬁgj l?%%fgrel %o%ggtﬁ S—dlgmde.
1 Non- mnmngté)@rnﬁple§ oneuitdble dhdmsdietic det@ctwyltrmgsanbiorm

mar ked 2 and It should al so be noted th

t Alpegiet, .m/rnobdwl SiRaragiyl, freerpaQHmy| @lomﬁzmqlfeyl thiazolidinyl,
"o £5hG8i SRRy AP AOERR R, 1B anc
" Ah&Yikyl al kyI nmeans an aI kynyl -al kyl - group in which

t he al k and alk as previously.described. .
Prefert 0&4'@9@;}1%@@1\% b Bfalpretam eRidaming %W;?@P”%ﬁn%f this

a BEMt tbSa N, O

AP ABRnTHIXe 2R PP RE) SRt S L PABRL, ABleet !

aIdf)EmdsaNekjyas merapas’elnmcm umieS graupsanyganventadjacent to another
Het er oar al neans a het roar | -al kyl - group in

V\lrheé?lrola?%'“ Jﬁ%‘f%rf‘a%\?ﬁmﬁlﬁd"h %re as previously

descri bed. Preferred he%er 03 aI kyls 25 contain a

| ower al kyl group. Non-T i+ g exanpl es of suitable

ar al kyl groups include p) , and
qui nol i n-3-yl net hyl . Thé&| bond 2 parent noiety is
through the al kyl. WO 2004 BCT/ US2003/ 040619

-12 "Hydroxyal kyl " neans a HO- al kyl - group in which

| kyl f d
Pyt o BaRbed rbeticlo Giipns meke Brand fig
exanpl ggg 1§}§ %L%}cﬁ@%ﬁo@@fh%ﬁéﬂt&%'en%% s by dRr example,

hydr oxynet
A
L S
o »
H and N" “oH

the moieties:
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
alkynyl and a lower alkyl group. The bond to the parent moiety is through
the alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyl.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the
heteroaryl and alkyl are as previously described. Preferred heteroaralkyls
contain a lower alkyl group. Non-limiting examples of suitable aralkyl
groups include pyridylmethyl, and quinolin-3-ylmethyl. The bond to the
parent moiety is through the alkyl.



hydroxyethyl . 5 "Acyl" neans an HC(O -, alkyl-C(O)-

or cycloal kyl-C(O-, group in which the various
WQ@e@u/056780 e as previously described. The bond PCT/URM®03/040619

parent noiety is through the carbonyl. Preferred acyls

contain a lower alkyl. Non-limting exanples of

sui tabl e acyl groups i ncludelfernyl, acetyl and

propanoyl. 10 "Aroyl." neans an aryl-C(O- group in

whi ch t fieydroxyalgylbredns ablO-pikghigrosp yn dmszmalla;zlds ashe
bond to the Parent noi et%/)gh_ t hrough the car gg h
NoPLGVigHsty Aghischipgptasrest NYAiPkyalkys ¢ratRI8 Iewel @iy Non-limiting

LEREHR BN ol A B el S My eha 2
deBydrblagdthy:&ISgél imTtti ng exanpl es of ?(L)II tabl e al kogy

5 2nd- e biABRyMoRng apomE R At Br Rbedyt-ECBhr B in
{ NEHRIRE VRHAS Broudd HleosY prelRaiy ABsEdd. FnebiPtd the

e aryl dgroup Is as preV|ousI descri bed.
Nopatentimaiety neilawpgbshe;ﬁ:ammyhm’referr agyls gooiabz amwer alkyl.

RS A5 RSP BAS  TEn Ph 1, BE e

MegRsHaMBYRT al kyl -O group in which the aral kyl group
is as previously described. Non-limting exanpl es of
10 su. t abl AR ReARBXGN agyldefSd)- gr@ulmmewb@hztgew %ﬁdp s as

AR BRRSTE rhE ind P TRReh el oI Tne,

ancéﬁd@ﬁlyf Sorglimiting erka\nﬁ]:bleﬁ of beitablk Wro@soimglude Benzoyl and 1-
previ ously described. Non-limting exanpl es of
suneamtheykl kyl t hi o groups include methylthio and

hyl t hi ' ,
the” sul TRy p IO RF0ER In W) he SHTIBUFTS as
15 V\/npnemdsdw desd:rltgzrdom)n-hrnmmg gaavples of yumm:ﬁe rallltm@ groups

T bl A S S AR b BaiSED Troona o

pafr?é“ ardk ﬁ{d{etgﬁs tHrBU %bﬂ%r%&k{;é’ﬁ V\D 2004/ 056770
PCT/ 82003/ 040 Aral kyl t neans an

ar al kyl "@yl@fybm)eans athyHm-Q-r@*oapam kgniichythewgryl grougss as
gLSfeavgclijzsll%pdes&e(cﬁ?\g)n I|m|t|ng emxatrﬁ&gs %¥%HP€L§G %fryke)‘xy groups

20 include phenoxy and naphthoxy. The bond to the parent moiety is through
the ether oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is
as previously described. Non-limiting examples of suitable aralkyloxy
groups include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the

25  parent moiety is through the ether oxygen.

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

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



group i s benzylthio. The bond to the parent noiety is
through the sulfur. . "Al koxycarbonyl” neans an

W@bkdoglosa27dCO- group. Non-limting 5 exanpl es of PEI/USZHN0S/@40619
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al koxycar bonyl groups include nethoxycarbonyl and

et hoxycar bonyl . The bond to the parent noiety is

t hrough the carbonyl. "Arylbkycarbonyl" neans an
aryl-O-C(O- group. Non-limting exanples of suitable

aryl oxygaahkgnio" arexRsan BedikAs- @E@n O Qi ar@n@;/x group is
napht hoxycar bonyl . The bond to arent noiety i

t FroREYIQUSY daswdied. Nonilﬂmtmgaaname f @cﬁwuablammﬂsyltam

B bea e oY Bnd bl B rE kO R aBlp Basmgr
The bdﬁdkd@ctahﬁargwm@tangr@n%twyu@acblg@_ . No@i-limiting

car bonyl Al kyl sul fonyl " neans an al S(02) - group
Pr%@éwl@a %ﬁéﬁ@@le@l@xypﬁmw arqwsaﬂcluﬁl@ ragtpKyeaTBapY! and

th%ﬁc’a{rﬁé@ The %%PBQSXI?%/ ?s uef?ﬁ gﬁ@%ﬁlﬁejgﬁ)@hﬁthe%%&nw.

hr ou ony .
ar yl - S( W‘yloxgma)bpnyl;ﬂmmegcmh ta[yl-tO}é)é@a* @rfaiupd Naineltrplitihg
thro slfony The term "substitute nea

"%ﬂ RRICIPHRAEOBH GrREPS insdidmarerdacaranyl and

§Sky¥atrBord | Sﬁh@ Bbh&%o fHéjﬁérteth? n‘nd?éiﬂycié‘%%u@ﬁ QH@ carbonyl.

20 prow ed that the designated atom s normal “val ency
under tWeakkgpkgedarhgnyl nuaanstamaestkylO-G{0 )egroekpd dbn-laniing

CoartAlE ALkt oGRS b B ECRRERT. The

pﬂfdﬁcﬁt@thb%ar@ﬁi MOie‘ty%Po@g?ﬂmer@érb@Hﬂ resul in
st abl e corrpoun stable corrpoun or "stable

struct ufdk wa%énnean%@wd)mh@ Dahtgrpgpsﬁitafemseégf¢wps are
ARUSE irf Rifch, AN RGP 1Bl B0 alig AT BI 1] 4 | Sieff moiety

roma reac Ion 'm xture

anselﬁrfoUghqhe@alfbhﬂr apeutic agent. The term"optionally
substi t ut ed" maaps optional substitution with the
speci f i "édylgk Ql'b\él mezds @8 AYbp Qo 819w . Thenkondiihe parent

,ﬁ?Lg&%dtg% Lﬁf?)ln ed forn' for a conpound refers
S| ca

e of said conpound after being
| sol at ethd team a;w};ttmjltmi”l meamxr ttfraﬁsmeccrr matwln;adrogem of the
or, conbi nati on .t hereof

pUiSSInated stom i 5$p'ac%wg SEiPEHl onbth@Hadﬁsﬁgﬁé# Fap,
stib@idel that ﬂe%é@@ﬁ?gd aﬁﬁ%rn&ﬁﬁﬂgggﬁc? dﬁgigv\%@@%@tmg

purification process or processes
ZG@WNUEGHWQBWUQDSZOG@d@ﬂmghat the higysditutioor reselt‘o? in a stable

E&%Wpé&c}. r@or%fn'altlgr% 3 E‘.ubs%tuer'\trs] asnléif/c;rI vCa'r%rt]ﬁe e pélrm(ssmle
only if such combinations result in stable compounds. By “stable compound’
or “stable structure” is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

The term "isolated" or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic
process or natural source or combination thereof. The term "purified" or "in
purified form" for a compound refers to the physical state of said compound

after being obtained from a purification process or processes described



characteri zabl e by standard anal yti cal techni ques
descri bed herein or well known to the skilled
wW@eaou®s4770 |t shoul d al so be noted that any hetRPCDHEEZNG/040619

with unsatisfied 5 valences in the text, schenes,
exanpl es and Tables herein is assuned to have the
hydrogen aton(s) to satisfy the val ences. Wen a
functional group in a conpound is terned "protected”,
t Meseinrorans!! kiawn td eheaskillgd betisian, moslifficiedt poritynto de

precl ude undesired side reacjlons at the pro

d
icharagierzale bystipodard analdies) ahpiiues Gese ﬁtgggfglarpf well
Sl"{ntﬁ@m t%dt%%tkﬁ%HLé}?F&q oups will be recogni zed by those
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rdinary ski n the art as well as by
r ef er ertshdudd sdiwdamdtécbbhabaokahed;&robtorawltrf ansagisliap! e,
G ee Protectiv ani c

s Sldnssedn Ua G SRS, exREpIR0ART TARLSS SR ks assyed to
(EhaQ/e th@rh‘ﬁ@ro SIPHES I PsatiRy Rl Galbn@&gur s more than

15 one ti any cohstituent or in Fornmula I, its
def i ni tWoenenfupatibnalgraup gna@ommunddeﬂennmtpr@teqte% this

definitjon.,at every .othe urrence. r
© HBbotas 2R 4Bk, gBRR R medne it B Re Sh R
PragdesdnCARB ;ﬁbféﬁ:téd“@lté%@hfthééomwm@l iRUBjdcked ftea
specified amounts, as well as any product ich

10 rergacm@ Suitebte proteetinghaioues Wiy befre@wwé%bﬁéh@%wah
gru g Qﬁﬁ cﬁ ﬁdahna%r\ﬁ%l gﬁ?é ré%rérb@e b&?ﬁ@m&f%ﬂ%%m

vat'es conpoun S o

, l ra/selfrbneuaraple al v Greenkastpll aPretedtpeeboupthie drgamt Synthesis
pr odr u%g as e Io ed herein, denotes a compound
tk(5991b il (9(5 rsor whi ch, upon admi nistration to

a subj g lneH‘P r%?é(%?g rffg)ﬂa eS'F@he'EB’) 8§éu’%§%d’;r% than

or chemca ocesses mpound
15 Fasrradirmelin mnya:osmtltueah of mrF«smhuuatl gitg ﬁeﬁlmmﬁn oA each occurrence

v. S idanedonf ot i dotiien rbeley SBFt outymassét e (1667

14 of they éfa@h%relwmé‘ﬁhkl”b&ﬁbb§ﬁon’ai%qnte‘hded to encompass a
Bi oreversible Carriers in Drug Design, (1987) Edward

B. prﬂduhfeq;omnrlslng/Nn@speaﬁe@hwfﬁdleetﬁ indhe spesibiedameunts, as
and Per ganmon Pr oth h 30 are,i [ - ed.
navell S BpVlody Entuict Rt el onRalE iy, oM B8 ieslion of
20 pfmélst@hf@aSﬁgte@ﬁérﬁgwfheas;yémmuamogﬁtst his invention
one or nore solvent nol ecules. This physical

assom dtiosiiugs Ave Ispbatemehihgsomerpugs dfthe memt@ﬁdare also

coxaleRbandingy TS U AoBN9e B ARPALARE Hidotes o

compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to
25  vyield a compound of Formula | or a salt and/or solvate thereof. A discussion
of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel
Delivery Systems (1987) 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press, both of which
30  are incorporated herein by reference thereto.
"Solvate" means a physical association of a compound of this
invention with one or more solvent molecules. This physical association

involves varying degrees of ionic and covalent bonding, including hydrogen



bonding. In certain instances the solvate will be
capabl e of isolation, for exanple when one or nore

waelemt7700l ecul es are incorporated in the crpeI/ab2003/040619
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|attice of the crystalline solid. "Solvate" .
enconpasses both sol ution- phase and isol atabl e
solvates. Non-limting exangldes of suitable solvates 5
i ncl ude et hanol ates, nethanol ates, and the |ike.
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PCT{ 1550939598 A dium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates,
benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,
camphorates, camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates, methanesulfonates,
naphthalenesulfonates, nitrates, oxalates, phosphates, propionates,
salicylates, succinates, sulfates, tartarates, thiocyanates, toluenesulfonates
(also known as tosylates,) and the like. Additionally, acids which are

generally considered suitable for the formation of pharmaceutically useful
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Sel ection and Use. (2002) Zurich: WIley-VCH S. Berge
et al, Journal of Pharmaceutical Sciences (1977)
66(1) 1-19; P. Gould, 5 Intdbnational J. of

Phar maceutics (1986) 33 201-217; Anderson et al, The
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con feim as part of present invention.
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fornms, are cont errEI ated wthin the scope
may exist in their tautomeric form (for example, as an amide or imino
ether). All such tautomeric forms are contemplated herein as part of the
present invention.

All stereoisomers (for example, geometric isomers, optical isomers
and the like) of the present compounds (including those of the salts,
solvates and prodrugs of the compounds as well as the salts and solvates
of the prodrugs), such as those which may exist due to asymmetric carbons
on various substituents, including enantiomeric forms (which may exist
even in the absence of asymmetric carbons), rotameric forms,

atropisomers, and diastereomeric forms, are contemplated within the scope
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stereoi soners of the conpounds of the invention may,
for exanple, be substantially free of other isoners,
or may be adm xed, for example, as racemates or with
all other, or other selected, 5 stereoisoners. The
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Bristol -Mers 30 Squi bb, Princeton, NJ
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27709; abacavir (1592U89) disclosed in W096/30025 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-

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:

emitricitabine [(-)-FTC] licensed from Emory University under Emory Univ.



emtricitabine [(-)-FTC] licensed from Enory
Uni versity under Enory Univ. WO 2004/ 056770
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under devel opnent by Triangle Pharnaceuticals,

Dur ham NC 27707; beta-L-FD4 (al so called beta-L-D4C
and named beta-L-2', 3'-dicll@oxy-5-fluoro-cytidene)
licensed by Yale University to Vion Pharmaceutical s,
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43 ., delaviradi ne (BHAP, U 90152) avail abl e under
th SCRI PTOR trade nanme from Pharmacia & Upj ohn

Co., Brisosuat $ondHudlésdide r@feayé transcrifi®e aﬁﬁbltcarsm
benzoxazi n-2-one di scl osed i n W4/ 03440 and

ur(déNRtTrh’é?) asWSPARereina@eana ReN R Adshiat VRl actNIty of
Llr\ﬁﬁ%g%'Jsgq afn%%n {0l ni ngton, DE 19880-0723;
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sy 166 SRONBINErTAR amegrafd Espiogst Inaelneias e
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PRI P SRt OB by GaoRams;cearadine
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di scovered by Mtsubishi Chem cal Co. and under
deS@Ba';b‘varttadwnaTnedn’.gn Oupieat Phesneredical Coo, \MilPHRgiPNNSE

20 R PG 221 A SuPotie SR B o dolopment

5, B Phefhacial ARNEBOHNY BMadewater NJ 08807; AG-1549 (formerly
Shionogi # S-1153); 5-(3,5-dichlorophenyl)- thio-4-isopropyi-1-(4-
pyridy)methyl-IH-imidazol-2-yimethyl carbonate disclosed in WO 96 /10019
and under clinical development by Agouron Pharmaceuticals, Inc., LaJolla
CA 92037-1020; MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-6-
(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 an orally administrable product.



Chem Research, which is co-devel oping (+) cal anolide
Awth Vita-Invest as an orally adm nistrable

w@e@dosd77o WO 2004/ 056770 PCT/ US2003/ 040619 - 1BCT/82003/040619

10

15

20

25

30

term"protease inhibitor" ("Pl") as used herein nmeans
inhibitors of the H V-1 protease, an enzyne required
for the proteolytic cleavagd9f viral polyprotein

precursors (e.g., viral GAG and GAG Pol pol yproteins),
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naRIXIYVAN(Reailble Rhar Mecetasoséls as Nenpeptideprotease inhibitors

07110 onav ABT- 538 vai | abl e wunder the
Jﬂtl{zg;?é:;tgﬂ?@ ?L’{?r#%b%qq %ggor atories, Abbott

Par k Ity ni @0 QB fablensisadiide CMKa®3) (Rea1- 3959) avidieble in

t he CRI IVANtrade name from 15 Merck & Co. I nc.

Wtseird @@n napsmas udestreodl/IRAGE Hade napmcand 4s)soft gel

Pz T e FORIOVASE bl e A, RoRT oo °"

ﬁmﬁme tlerutléélél{\l\ﬁﬂéy NJ Eage(tma@e de | -588) available
rotease I n

vamc&(‘%mm&wra@glr@mé R AbHAL PG ot Btk 1L

?P&(ﬁs\é{‘ 8&,@%153@”( 69} R0 dé/\ghé&otﬂé ,CREGGANRade name from

. er an’ expan access program
| aoREVE, ICd. BIVR: wééﬂremna\m\ HanBe-000dm rinfinetivl (AR €843)

O B bie, s WP Fdle i o B St ars,
CYGL q_alﬂbﬁ?ﬁéi §%@§?r19?0béhn%+gﬁﬁ¢nr Qmwgd?rtrade name

devel opnmen arnmaceuti cal s;  BMS-2322623
anA@amlpABEe azmmpelmdedpmmmhtbm@y uBglek develppeest by

bb, P
S \erokPhaRBrce i amdas - BevtriisaMA S SEnkR il avgiable
Pafrém GEX@Qg@ﬂ@orﬂBdRég\eé{%%@hg% it unaet laViQexp@hdazl elceess
car bamat e i scover ed &%Shl ono ( Shi aono #S-1153),

annrqgnairew ldgingVio PRS2 75&gay@wlahleﬁmr%r tM&a!lSsSqU'bb

T Y
(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 Pl; ABT-378 under development by Abbott , Abbott
Park, IL 60064; and AG-1549 an orally active imidazole carbamate
discovered by Shionogi (Shionogi #5-1153) and under development by
Agouron Pharmaceuticals, Inc., LaJolla CA 92037-1020.

Other antiviral agents include hydroxyurea, ribavirin, IL-2, IL-12,

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

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



pent af usi de and Yi ssum Project No. 11607. Hydroxyurea
(Droxia), a ribonucleoside triphosphate reductase
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T-cells, was discovered at the NCI and is under

devel opment WD 2004/ 056770 PCT/ US2003/ 040619 -20 by
Bristol-Mers Squibb; in pregdinical studies, it was
shown to have a synergistic effect on the activity of

di mlaBeisiof yansl Sigaib b eienpretittlcaidstudieh, it aashdwreto hdvela
is disclosed in A inonpto EP-0142268 , Takeda EP- )
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mllion |Uday, sc 1S preferred; a dose
mi 94608299 day, lysphilizedrpowdaofqur¥fiefusimh ol 4c A@mirsstration

SRR o Lo e oA S Blgbout 20
Howmlidi Relaay,ssc is aeliesid; MNdo8d 8f8bodt POAMIGH 18RRI s8iPmore
m crogram kg/ day to about 10 m crogram kg/day, Sc is

orRetaTras, |LPEhSgisgpaed (D951 2ac K e he
. isedig@p: 9251720¢
RPIATARRERN] MGuell 97 SR o aRy A58 Yom Prodocts,

Triviagison, NOI078405 addwysd opalssLtied nsitkeyrae/kdiday to about 10
col | aboratjon with Duke University; pentafuside acts _
by MIGHOOBI kagaY 3 rPTTerrad-\beniaiisids gab- thr-afbs 36-amino
CERIALTHER: pEOMD JRHIUaY b (S BB 1,2 cmontd s,
PlIfremtloukd YnivérgitydotTirinerawhiht is deeblopiigpentatuside in

L:@éspég%p]wﬂi bﬁ?@ﬁ&?ﬁ%ﬁﬁeﬁq@giﬁg&é &Hﬁ%@gﬁ%gl fﬁsion of
prigneh fo bagedmetibraRgs HP¥ntdruM4E r%@-ﬁgé):@g’r./gh?) 4YRn as a

preclinical” devel opment by Yissu
Despsitiopaes sc @dusion arinjecton Gigdizer, witls efelirenRidmav2 Pi's tfo HIV-

T BRI R 1 Al et ey Y 4o
Mang/idaAs prdferreBNYigsi 'P&R%Q@'NBQFI nehAata Q@tﬁ@tiébﬁotein based
4,211, 771. The term

described i'n U S. Patent . 4,211, :
" &0t therdh 41 Yihereipipn; isundererestiniealrdevsionmantby Yissum

"Hsdh eI Yasilec Q10hs PP Ry, 100

c aitufuranoeyi- tHid rapiteazoleshpesibalxbyniddlds HAAEbIE Fidph €CRN

E%ﬁ%ﬁpﬁgﬁq& I%%t ICoons’crgl I?\/(Iaers%? ICeA%;' it;- )r/npa{ncu%cta lrJeI ggg Ifgrmula’tion
are described in U.S. Patent No. 4,211,771.

The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1
drug found useful for treating HIV-1 infections in man alone, or as part of
multidrug combination therapies, especially the HAART triple and
quadruple combination therapies. Typical suitable known anti-HIV-1
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 therapies include, but are not limted to nultidrug
conbi nation therapies such as (i) at |east three

w@raoAOkd7w 1 drugs sel ected fromtwo NRTIs, oneP®I/[S2083/040619
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second PI, and one NNRTI; and (ii) at |east two

anti-H V-1 drugs sel ected WO 2004/ 056770

PCT/ US2003/ 040619 -21 frorZNNRT1s and Pis. Typical
suitable HAART - nultidrug conbi nation therapies

i RehNRIRTI8)antP B! TypabbvitabieHARRT aphetidauy bombiraton
NRTIs and one Pl ; or (b) two NRTIs and one NNRTI ;
atherapipsdueldd®ipl e conbi nati on therapi es 5 such as two
NRTI s ne, P Rl .
treat m(ﬁ)tqr@e Aorﬂ&qaﬁoﬁﬁfég%pge’s sluf&ﬁiéglﬁvd\wﬁﬂs ah8 one PI ; or

narve pati s preferred to start
ars)itwd NRT1S ssdibreNNRIrt hatdiée)tqugaireplecmmbination therapies
t herapy; the use of two NRTIs a one Pl | ref.ered
upvel 8s twadIRTiss qne Bl @p ﬁc,S@CPBQg?‘sQF %Nﬁ’ﬁﬁp‘ﬂ tigaiment of
i @l it ,gpg -HvENfreBbREABWILE YR Fiple
sﬁ%ﬁ?ﬁ%nﬁ%rﬁ '%( (r?eé e\é/ietre)r/gq%r-t?mrﬁo'ﬂft hs. e%hou.l dio vi raﬁ
| cahbinatioratherapyi the use df gy NRTgs andrmnelPl isrprefasefNRIBSsS
could be added. See the table bel ow wherein typical
t frsrans aforrandetotier Dees coipiidnce BNTgsertist. ThiLLDH * and

DRUG COVBI NATI ON THERAPI ES A. Tr. pl Conbj ti
THEV Ao RMA plesme levgls JIRHG e MAISTER £V8TY g RIS Sheuld

0 I [ i INGYOL dded.
L1053 ooy S RUHPURIERTR: 6 For BIEIMRRES folldbe add
AISEERNATAMES Bow Tvier iRy fticBhtheNRTIES are furthapidesTibe® s6
+ one NRT17 or NNRTI3 25 One PI2 + one NRTI7 + one
NNRTI 3 FOOTNOTES TO TABLE 1. One of the follow ng:
2i dovudi ey 1. HATWELTE DRUGOMBIRATION BAERAMES
stavudi ne + | am vudi ne; stavudi ne + di danosine; 30
ziAd oVripler@ombination {TAlraeie$\O 2004/ 056770
PCT/ US2003/ 0406119 -22 >

1. Two NRTIs ' + one Pl

5 TwoNRTIs' +one NNRTI®

B. Quadruple Combination Therapies4

Two NRTIs + one Pl + a second Pi or one NNRTI

C. ALTERNATIVES:®

Two NRTI!

5 + one F’l2

One NRTI
Two P1s8 + one NRTI” or NNRTIS

One Pl2 + one NRTI7 + one NNRTI3

FOOTNOTES TO TABLE

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

didanosine; stavudine + lamivudine; stavudine + didanosine;

zidovudine + zalcitabine



2. Indinavir, nelfinavir, ritonavir or saquinavir soft
gel capsules. 3. Nevirapine or delavirdine. 4. See

wei/oMamdamme et al Antiviral Chem stry & ChepoOl/lsr0apg40619
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15

9:187 at p. 193-197 and Figures 1 + 2. 5 5.
Alternative reginmens are for patients unable to take a
recommended regi men because€2cf conpliance probl ens or
toxicity, and for those who fail or relapse on a

r @conmimdirgvir, egElfiesvir, BesHver mwaﬂew\mesoﬁ:@@ma’mme@ns
may lead to H V-resistance and clinical failure in

miny PEVIraRIne ondelavirdiBet data obtained with

sgqui n [

Aoy S AN SRR el of AR Ehdisl & Ehefaherapy
of conpolBvst ;mf1931e9nraaae?1@unesvlemt2 on lncl ude, 15 but
are not limted to, conpounds of fornmula |, wherein n

150, PlieEmativegepimans afeplor petisnis YAtk © Hferdaaemmanded
d R6,
?22 and %ﬁg@%u&f cgﬁjﬂ'%n%mblfﬁssqﬁgﬁé}/’ @da\llfnc'gﬁgose

R R 3 wholfail <0 relBps/Bn aOrdBoswiehded @gik@n2 004U BB Giticoside

PCT/ US%g% /lr(m)a %éxlsgmay ?ead%oml\ﬁre()sfsﬁggce é%d C'l:ini%gﬁcza?lure in many

patients.

6. Most data obtained with saquinavir and ritonavir (each 400 mg
bid).

7. Zidovudine, stavudine or didanosine.

Specific examples of compounds of the present invention include,
but are not limited to, compounds of formula |, whereinnis 0,tis 2, sis 1,
R?, R® and R are hydrogen, R*and R® are methyl,

R%is NsN  XisCH, Zis N and R' and R? are as defined in Table 1:

TABLE 1
Example R R

A T 7
0=S=0

B PMB N

C e ~
O—s=0

Cl




G O=S=0 Illustrative conmpounds from Table | above are
shown below in Table 1 A: Table 1 AN~ NN NNNN
WORNSORNB O IN OH tITINO 0=6=U5 N :~ N NzPCT/NS263/0M0619

CNNN-NNN,NNC-N =1=tl.INO0=6=U O =1= O |
hO OS OOSOAT ANONI cl NON NON W 2004/ 056770
PCT/ US2003/ 040619 -24 N-~-28~N H= N N O=S=p N O
Cr. tNN\ / 1lpll 11 N,,Z, N oF I~N H=~NN N

DN N\N NDN N HtN|[X N 0=S=CHO ~
E T
0=5=0
F -+
O:ZO
G B
O———S‘"ZO

Nustrative compounds from Table | above are shown below in Table

1A:
Table 1A



OAFF HN~~ _ NN~NN~N'N S, NdONXN OO

FF NN SN~-N'NL,S~-NN ONNOtNN OO F ~
WORBOI@ANN~ i 1 N~N . N S ~ N'N~ O N ~N ~O Ne@d/US2003/020619

i Ia pN N NN I, ONNO For preparing

phar maceuti cal conpositions fromthe conmpounds

descri bed by this inventionz4i-nert, pharnmaceutically

acceptable carriers can io be either solid or |iquid.

Solid form preparations incloge powders, tablets, WO

2004/ 056770 PCT/ US2003/ 0406 - 25 di spersible

granul es, capsul es, cachets ;nqLiuppositories. The

powder s d tablets may npni sed of from about 5

to abouty¥5 percent actiwg j

é\knomn in th;ég t, e.g

carri e‘g?/? > |8
car bonag-e, kmﬂ;ﬁy steanate, talc,
Tabl . powdeksN N

0

t. Suitable solid
pesi um
siugar or |actose.

o of
¥ e
N o)
“S;O N SN v o N _ASUN
<7 0 0

For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can

10 be either solid or liquid. Solid form preparations include powders, tablets,



5 cachets and capsul es can be used as solid dosage
forns suitable for oral adm nistration. Exanples of

w@b@nosweuti cal |y acceptable carriers and et OOESIN3/040619
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manuf acture for various conpositions may be found in
A. Gennaro (ed.), Rem ngton's Pharnmaceuti cal

Sci ences, 18th Edition, (19908), Muck Publishing Co.,
East on, Pennsylvania. 10 Liquid form preparations

| BRbUASHIE Y rHhiIeBScafiRensichBs @ntisuspasiteriens Tharpowders
eggﬁpﬁﬁbogthis |ncﬁiges, but is not limted to V¥|at

oand ishlets pay byl eepdsgaof fremlaRaus BdoraRCUb PR RrEF active

i nject.io r. i L. ner: 0 i A i

¢ Bloranighl Shife sblis Ballers APE REBRRTS 478 APBAE hadfesium
feémﬁa@é{aﬁé%ﬁéﬁilsm@éaﬁtéﬂtaidﬂthdﬁoﬁlabtaisieon'léatﬂehs, powders,
i ntranasal 15 adm ni stration. A?irggjz)% eparati.o

| pr S
s oachei@EnCoTansHic G bR Usag Al ddiosegr foiensuliapg for ol

saol,i ds. jn.. f ' j i i
st B R BRIy Y hcEBleAT ARepRINLREHIAS and
a'ﬂneiztﬁgﬁ% of ArEpLESSed fpasarieus compositiogemaybe Awed in A.

i ncluded are solid for reparati .whi ch e .0

| ermese (66) FEemMINSHOR S i ,f"‘%RSP{‘?%T% qiikes. (BHT Egigion, (1990),
I iy@ui, O ; arpldi QRS | r oral or

pyri%én Fe)lrjgl[smgginéﬁi’s?éréét&ﬁ’oaémssﬁrﬁ?qui d forms i nclude

sol ut i Qiguid Soreppresiavatonsing/usie 8IS, STRRERYAPDARE of

the inventi | sq, be del.] .
{ R ATy e anddarRY ki Ber aited o, wateror
t %t@ﬁgmﬂe%’ 813681, sollitRSrisoB8 parsitospirgecivay o addition of
emul s1 on an

can be included in a transder nal at ch
ofswdatemersrand epadifiers fooeial 9igHoRS, %&8@86%‘90@%%‘?18}1'8?%5-

the art for this., purpos T ; fi i

| AR RepantoR HREE e IREAFE O R ndasal
Prefinfddlatiohhe conmpound is admi nistered orally.
Preferably, the pharmaceutical pre ration,is1 na ..
uni t do%@rgeolfm’eﬁaratmswﬁbkeofpﬁfn I8 18X i1 R spitions

S0 S5 Jp pReT YRy High T8 v B b RRatin o
t hsaperictutiadllyyackbeatile carrmmsuth a$ anfirert opppuassed gas, e.g.

having fornmula |I. The quantity of active conpound in
a NiHPgeRose of preparati on may

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.

The compound of the invention may also be deliverable
transdermally. The transdermal compositions can take the form of creams,
lotions, aerosols and/or emulsions and can be included in a transdermal
patch of the matrix or reservoir type as are conventional in the art for this
purpose.

The compounds of this invention may also be deliverable
subcutaneously.

Preferably the compound is administered orally.

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

In such form, the preparation is subdivided into suitably sized unit doses



be varied or adjusted from about 10 ng to about 500
ng, preferably from 5 about 25 ng to about 300 ny,

wOorra/opg7ed er abl y from about 50 ng to about 250P@myUSzNE040619
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most preferably from about 55 ng to about 200 ny,
according to the particular application. The actual
dosage of the inventive conpdund enpl oyed nmay be

vari ed dependi ng upon the requirenents of the patient
arcbrithieirgey dérayewtically @ffdetve artbunt oh thetaapbluRdhading
DZ‘ter I nation of the proper dosage reginen Por a
pdPIME@lar situation is within the skill of the art.

F ' ; | i l: .

v dea Thgaaity of tve Eopolil i ARRAAS LB otBarafin may
a(sjbe_r eapisd edadjmhtefda‘lmurabmmdomagw feb0§1d‘c5 5@% mg, prefetrably from

adni ni,st.ration o conpounds o the 1 nvention

2 A 2BHE0 R 2bRu S0E AT gl feora Aot PRanadp about
widdo b, aﬁ@%@ﬁ&e@&&%i@gﬁ‘%b&@t 5@%&@%@?&#2@ mtggggcording

attending clinician co errng su ors as
cdnadhe paricatar appliealidn.t he patient as well as severity

i 1y B GRUATpsre Shbe TRieiiva e L emefevearmay be

r aragiedidepsnd P the R RREnicnt8PHe i
prefer akﬁyf 1ggﬁp/day t((JﬂZSO / day, %%ﬁ%?gfgég%ﬁ”ty of

apbecopdition hginmieated. tDetermirtadion alithe geepetaksageTagimen
d T egi f | NRTI S, Pi
SS8F8 SRR 0B R IRRR 86 e, hTBee, o

c dofabdailis dosaddirgayi beveinideadnand hdimiristefsd BY poMieds Byirihhehe
atfending clinician in view of the approved doses an

25 RFEAFYYUERi nens i n the package inserts or as set
forth i i Mo Lfderatlion the
age. | sapARoBRORE fefuoncy MmN (RO Bt s
sdhemventioh ankérdbe giharmaceutestpdicceptablepsatieiheesof will be

enbodi t, the conpound of t resent invention can
bée%gég&{] Beqar E'gsﬁﬁﬁfﬁ%w %‘ﬁmc?g Z*Féj eftendipavalinigiargonsidering
i : h : .
FSBETBH 30000 BBty S 19BN 4 s yerpy o
i@ Syl deingiveatgdf ¢ typical recqmmeadadldgily osage regimen

T eyPE Rty & Bina<oRo Rttt TP sl o Sheut 300

f ong/dagybretdraBly FEEM ©f 280 irigy/ @ imdie\brird B8R AN
can be ?éed BBl IMIGFAAPRI 200 iy gl ot brbSraBh byt 200

c HFAR% Indwop feur dividedidsserd of the present

ool ndd e SR 4984cE reoiEft oP e RIS STR TR Pis ana

other agents used in combination with the compounds of this invention will
be determined by the attending clinician in view of the approved doses and
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.

In a preferred embodiment, the compound of the present invention
can be used to treat Human Immunodeficiency Virus by administering to a
patient in need of such treatment a therapeutically effective amount of one
or more compounds having formula 1, preferably in combination with one or
more pharmaceutically acceptable carriers. One or more, preferably one to

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



present invention in a single dosage form or the one
or nore conpounds of the present invention and the

w@riowsa7ad agent or agents may be 5 adm ni st er BAT/US2003/040619
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simul taneously or sequentially as separate dosage
forms. The antiviral agents contenplated for use in
combi nation with the conpouRd-of the present

i nvention conprise nucl eosi de and nucl eotide reverse
t reomsbiniatiba st thiei duirhpsnd ofthemresedsindenticdy eTs€ antiviral
trans rlpta bi tors,  protease inhibitors and

ot &N éiﬁtqgﬁ“?%Pa'a ché?mti"@%g‘/ tgé?ftﬁ/\%mor ® §ompoundg of the

Wi bldisBnt i’?l%éﬁtl(gljl o8 'sf g@gb@%f&ﬁ?gr% ﬁ ! e@%tﬁmpounds

antiviral agents t are no
zi efdbhadirasent| raventml any] theedrdivirabagent omgmns)sma}ek)e
hac defovir dj. VOXI| | obuycavir

E@d@%g@&; % QPfaﬁé{kﬂrﬁ&quﬁﬁfﬂﬁy@%ﬁﬁpaf@ psage forms.

| 0odenosTRE antigval b Y:
e 142721anAG A Sa?é corﬂ@h%v’ étééir %zgtgs% H‘g{:(ﬂ’gbﬁ‘%ﬂéﬂ Wlth’ the

150@ajq@|umchof the pregentinyentiari @QmaﬂS% nuplelosideaand nucleotlde

450, I\/IS 232262 ABT- 37 ren
gy BT R BT R fleq e ralstoa kiogRRSE
Yi |ﬁﬁih>litb|’sb prdiboeg intibitd¥sakl&@het Bnﬁ\ﬂfdl ideudlistel HRIow not
combi nati ons known as HAART are contenplated for use

i falipapyitin these dassifieationso mpreaiiic examples ofangimiralagents
2 t h t
a32@9?’%ﬁ%‘%”é"’*ﬁ%Qﬂ‘a*e[dq?eggéé%%gaka@”ﬁd@ES%%@%%D'@ sage
f al‘ldalrh(amhe,miavmdhae,aatbaoemragédabs'lr dipiyokit |asirgavirs Bered 0652,

aBlnd getor s BREE et nstgpines delaviridine,
c %Té%?ér?é“PN@A 2723 UJ@@eﬁlﬁer B K44 g(ﬁ%ﬁ]e IoﬁBé A L0 ér‘?cf‘ gof

t he ot her agent . aspect nven
pr&aﬂuma;/lra inekin &g rMna\meaelflmgvsollasmavmr @MP—ﬂﬁﬁnBMSint

e R T b R S L R

atpeitafudRITidSuUns NP3 96D RSN, AGSTHR. In p"ér{l&jlgl‘ %ﬁe or
mul tiple sclerosis conprising adm nistering t

paonebinationsseeivn 65 RTtarewlomEQmplaatedwém;seun maibnyation

ef v nore 30 conpounds of

faélrﬂ?cu He forﬂgBHﬁé P%%P\%ﬁgﬁ%%u nation with one or nore

phar mdmﬂamﬂblhatlmﬁeaﬁﬂ&htwlﬂﬁﬁdréﬁﬁan bRe 2BAVd8Hent, where
odinment, the nethod for treating solid organ

t rOF SG14R BOPBISATEI 1B SePafale dosage famudatienss dhe active agents

iy B el der e 4B e e in SHAFRA KR

mirmlmstmaélonaxﬁ mpeuc-s@slea’dmalyltﬁ priomte, oovcu@Ferias Cordubdequent
ags Qrtlg agfc’nefrﬁls{ra tioh oP %e other agent.

Another aspect of the invention provides a method of treating solid
organ transplant rejection, graft v. host disease, arthritis, rheumatoid
arthritis, inflammatory bowel disease, atopic dermatitis, psoriasis, asthma,
allergies or multiple sclerosis comprising administering to a patient in need
of such treatment a therapeutically effective amount of one or more
compounds of formula I, preferably in combination with one or more
pharmaceutically acceptabie carriers. In another embodiment, the method
for treating solid organ transplant rejection, graft v. host disease,

rheumatoid arthritis, inflammatory bowel disease or multiple sclerosis



treatnment of said diseases in conbination with one or
nmore conpounds of fornmula I. Agents known in the

wo e@anseme of rheumatoid arthritis, transpl antPemnuds2083/040619
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graft v. host disease, inflammtory bowel disease and
mul tiple sclerosis which can be adm nistered in
conbi nation with the conpounid of the present
invention are as follows: solid organ transpl ant

r efmnbr eomphideg bdhiinigteritgdnedbspase otharmageaits useful in the
pressants such as cycl osporine and Interl eukin-10

( |tLea_t0)ent Phenigl dirgases md:oavahlnamwaaﬁr@ o1 eig rampounds of
OKLr AU tibody, and steroids; inflammatory bowel

di sease "IL-10 (see US 5, 368, 854), steroids and

azul fi dhgentsrimewminahd t@Etrhent ofsrheoeidtoldr arkaitis, transp!ant and

Aot AR b S 54 e i
' %ﬁlﬁﬁ%raﬂrbé)%ﬁw?léﬂéﬁgﬁ freESpRLROA lﬁﬁ@\esécﬁﬁﬁélgrﬁi of the

Anot her aspect e I nvention r ates to a
copresesi ingeintion appas &llewsont ai ners in a single package
nmbi nation to

pharrra utica ition for [ ti

P SO0 Blae e SR el TRy g I sE AR ater iR

a ﬂ]}ﬂ)’r@%&@ﬂé saah a§Qi§E@§bbhﬁ’é‘aﬁ§We‘rl%@Rm0W 10L10W0fRrafnus,
conpounds of formul a In one or nore phar rraceutl cally

ac@ﬁtbi(fﬁbh@cyt@eﬂ'@btdm O@Tna dntibedparnd stetoidisai ners, one

0 I
o 1 eTRyRNBIIREEW SHeast TRRT 14de0DS 5388 853 Hp@iys and
otdmﬂﬁ(ﬂG@nts useful in the treatnent of Human
odefi ci, enc \/rus in one or
nDr e%@fﬁn Blig jnedoeieptai ZathiPPTiBpsCYSePAphgaude,
%Rﬁd%ﬁd}w@{%ﬁwé nH? i1Pr esent invention is to

uce viral 1 oad bel ow t he detectabl e

I | m mulflple sctrbeist abieefetormvbétagintetieddntalBNA, and stereids.
context of the present invention neans %hat there are

fewer tHBPtNEHES e%tk‘%‘?\’%?”t"ﬁléﬁsa@o% It COMPBISINEKINof
Hl 86 pkr BV - dRGinets ﬁ‘\f sPighs rARdcREaltS FSSHBEfbr

by quantitative, t1-cyc e\}erse 30 transcri ptase
PCRsaist dmd!zuhaggn tmtmfauHRmenu lmrpuecbcdaefactubrycwémwr kmomen

th t ti b .nmet hodo

L TEARREE a0 AL ARG FORIRESBr AGRGETES or
Ofcdﬂﬁféur‘ﬁdﬁ@f forula Gh onk or\@@o?é)ﬁﬁé@l%emically acceptable
PCT/ US2003/ 040619 -29 The syntheses of the conpounds

usedrgers, @nﬂnng‘;epma;mopotalmr@ one or more pharmaceutical
compositions comprising an effective amount of one or more antiviral

agents 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.



exenplified by the foll ow ng preparative exanpl es,
whi ch should not be construed to limt the scope of

WO b@4@s@ed osure. Alternative nechanistic pat hnMelESENS040619
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anal ogous structures within the scope of the invention
may 5 be apparent to those skilled in the art. The
following terms may be refePed to by their
abbreviations in parenthesis: para-nethoxybenzyl
(PMB) ; Thdisyhitissestdfahe coFPOUNds Liseful fothisirsntiborare

Zé&é’@pﬁ& it dall o] ePATB G FEET PRSI Sh o it B
@ﬁﬁ&ﬁ@ Amit ﬂqé SE ;P by heC@EQBQQFee AlRSPadfe néchanistic

opropyl et amne (1Pr2Net); triethylamne
( EbﬂN/ays é’r@hnalolgohesyuamwlth(mthgﬁm@e @dbg;invention may

t rahydr of ur é\l&/g;:%d cle magneti ¢ resonance
sPEARHFERRIP sPP nEq ¢ UI d chromat ogr aphy mass
spect r Q*ﬁ%tfbﬁoxé/ﬁqgl\;\@gms naygbe r&Rpled!tb @y thiafabbreviations in

spectronetry hexane (hex); mlliliters (nL);
mparéntbesis: (ol ); 25 microliters (I); grams (9);

ey RS IBbCT) Usz003/ 040610 30 B n H
Cl}i)m@a)@h@né\{@tg\c) 3 N HCI (di oxane), N CH2CI2 N MeOH
Np-’toluenesuh‘onic acid (PTSA);

Thin layer chromatography (TLC);

ethyl acetate (AcOEt or EtOAc);

sodium triacetoxyborohydride (NaBH(OAC3));

di-t-butyl carbonate (BOC,0);

N,N’-diisopropylethylamine (iProNEt);

triethylamine (EtsN or TEA);

butoxycarbonyl (n-Boc or Boc),

tetrahydrofuran (THF);

nuclear magnetic resonance spectroscopy (H NMR);

liquid chromatography mass spectrometry (LCMS);

high resolution mass spectrometry (HRMS),

hexane (hex);

milliliters (mL);

millimoles (mmol);

microliters (pl);

grams (9);

milligrams (mg);

room temperature (ambient) about 25°C (rt).



Boc Boc H 1 O2 3 Bn 1) PTSA toluene CNJ + L 2

reflux Bn ~NCN N N)) HOXCN H BocNBoc 3 4 5 MMBr
w@edd4#67¢60psi ), HN-~ THE ~, N Pd(OH) 2/ C ~N  0QPET/1US2003/040619

NBoc McOH tNBoc 6 7 MAE297.44 Owve OH I OH 1) DVSO

CHO OHC oxalyl chloride ~NPMB NH NaBH( OAc) 3 NPMB 2)

Et3N 8 CH2CI2 9 10 CHO N -BN-~ N N NPMB NBoc+ | / HN

Phg_|N t’:' 10 7 11 -H20O PMB t NBoc 12 I~|\CN1) HCl
(Yo sPhMCl, THE Nlﬂnm 2 EDCI NN PM
i PrZEI%B/ @\NaPH«MBoc[ PJVB @4 ~~1 r NvN
1) PTSA, toluene /R
[uj reﬂux BHNK/N CN
BOC NBoc
3 5

BnN H2 (60psi), HN/%
gycF t LN PA(OH)L/C N
i NBoc MeOH NBoc

6 7 Mw=297.44
OMe
OH
/@ OH 1) DMSO, GHo
OHC oxalyl chloride @
—_—
NPMB
NH NaBH(QAC)s NPme  2) EbN
CH,Cl3 10
8 9
o
N
CHO .
é + QN @[ O/kNJ\
NPMB e
NBoc PhH N LN
0 PMB NBoc

12

PhMgCl, THF NJ\ 1) HCl, MeOH
q LN 2) EDCI, HOB, N
PMB N

iProNEt, MeCN N
Boc Pvie
13 O N O
<
NN

1-chloroethyichloroformate N J\‘

R3X, EtgN, CH,Cly N
N
e e
N._ -0 0=S8=0 N._.O
NN NN
Step 1

To a solution of amine 1 (9.50g, 47.4 mmol) in CH2Cl, (150 mL) was
added benzaldehyde (6.04g, 56.9 mmol) and sodium triacetoxyborohydride
5 (12.1g, 56.9 mmol). The mixture was then stirred at room temperature for

16 h. The mixture was diluted with CHxClz, 1 N NaOH (aqg.) was added,



-~ 1l-chloroethylchloroformate N-~ R3X, Et3N, CH2CI 2 NN
CH2Cl2' HNtNO O=SOLNO 15 16 ~~I NON NON Step

wda 2008/05673®1 uti on of amne 1 (9.50g, 47.4 mmol)PCTUS2003/040619
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CH2Cl2 (150 M -) was added benzal dehyde (6.04g, 56.9
mol ) and sodium triacet oxyborohydride 5 (12.1g, 56.9
mol ). The m xture was then33tirred at room
tenperature for 16 h. The m xture was diluted with

CHRGHRe résiitde GiixfLag Was\esrraed de dooMBeR(RA441056 T01030 min. The
PCT/ US2003/ 040619 -31 and the resultant_m xtu
mp@'gf\é@orgamc

sta'quefwls kyer 9&9 hheﬁpﬁaﬁmctﬁ%thbrCld@Chq(%X) Thee ca
t
o BT Bs BB, e NESRE. Wb ARt dorleshlpiciis afford 13.80 2

fbktey&bw @nd concentrated to afford 13.8g 2 as a
yel l ow oi | . 58tep2Toasqut|on of 2 (13.89) in
MeOH (120 nl) was added 4 NSIgBZ2(in dioxane) (40 niL).

T S A S0 00 Rt £ v

The so was con pr oduct
wafoxaae) i(1d aniey Thet:wﬂamod \AMsl—lémrra;mmt Fo20n teTheer@queoi@s 4 h.
Ia er was, extracted with t20|o(2x)

r SOlEiPB WAS CEPRREIT sRascitisaprohit Ga9 Hrftioned
Rib? J"‘Ntltlcﬁ th%‘?d TH@ he Con_géb’WasV@)&rédt@cﬂl with Et;O

extract e (4x). i ned organic
| d&er sndethe drgadc dagersl\la\m)ﬁldlscﬁﬁdeﬁer ethe aﬁﬂ!lleOUS layer was

COREPEA 58 BN, b B B B

gwn‘iﬁdm@b) (4x). Wbuwbhéaoﬁﬂg)anldﬂ/@ewti%ie dried over NaySOy,
Boc- pi peri done 46 nmmol ) and p-tol uegéez%l fonllg)

adiltared, md@ormeatxam)aﬁorﬁ@ D@ 798 GRaT ow! % yie
reflux with a Dean- Stark tg ttached. The sol ution
was stirred at reflux for 6 he sol uti on was

Concenflfcﬂb%blmﬁbrﬁ@ptm(arrﬂﬁé 3t (837©rg' githaimolplivtauene (100mL)
Acet one cyanohydrin

t heass edded oﬁmoa@eﬁléaﬂeddf 38 %geﬁ%wmelr) qr?%“%h@nesulfonlg acid
iR I8 TybB", FROLERER BEs nERN® SO UAR HBean-Stark

trap attached. The solution was stirred at reflux for 6 h. The solution was
concentrated to approx. ¥z the original volume. Acetone cyanohydrin (4.5g,
52.9 mmol) was added and the solution was heated to reflux for 1 h. The
solution was then cooled to 0°C. To the solution was added THF (125 mL)
followed by the slow addition of methyl magnesium bromide (3M solution in
Et,0) (77mL, 230 mmol). The resultant solution was stirred at 0°C for 1 h,
then continued to stir at room temperature for an additional 16h. The
mixture was poured into a mixture of ice and 25% sodium citrate solution
and stirred at room temperature for 30 min. The aqueous layer was
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 (2:1 hexanes: EtOAc) for afford 6
(15.1 g) as a clear oil (85% yield).
Step 4
To a nitrogen degassed solution of amine 6 (6.8g, 17.5 mmol) in

MeOH (100mL) in a pressure vessel was added palladium hydroxide on



foll oned by the slow addition of methyl magnesium
brom de (3Msolution in Et20) (77nm., 230 mmol). The

wWOo e®ulose@mi sol ution was stirred at OC for 1 h, PCt/ORI003/040619

10

15

20

25

30

continued to stir at roomtenperature for an

addi tional 16h. The 25 m xture was poured into a

m xture of ice and 25% sodidPrcitrate solution and
stirred at roomtenperature for 30 mn. The aqueous

| BYBnWERD % eRl T BE Wit Y Qiag FOQAT rhdi)). The vesbéineds sealed,

organic | ayers were vvashe with brine, dried over
NR@iged, with hiteagea, aaﬁcpr@wgﬁﬂrtatfébl)s'mﬁ" Byqrgeeprasuisiired at

el e fof 3% s605 7 ThEIARN, el lRERNRRY pirogen.

.\/ﬂ@ér@h th%@h ¢elie, andi ¢orrgetrated &s afdrdsdl(6t4 ghasfan off white
am ne g 175mm|)|n MeOH (100nL) in a
pﬁ@@sm{@/vé’ @) was added pal | adi um hydroxi de on WO

2004/ 056770 PCT/ US2003/ 040648,y 532 carbon (20% Pd by

wt.) (1.22g, 0.90 mmol). E—VPe’ssel was seal ed,

pur gedTo 4 bofﬂltlbhmj&he a@mdom@:ﬁmlr& ¢édg t &7 mmpk)nn Wwit1612 (300

hyd d
B e e LI 45 A, o
tg*’ igCe %f)&%v\%ﬁfdeﬂd%n@ﬁofn?@ﬂrﬁﬁ{(ﬁﬁ an@ 8fifred dhé fidxtdreglat room

d (100%Yyield). Step 5 To a
seérpeenuef farhEs hni Tice ahizttie|wass @mtegl wighy 3. jThe organic

CH2CI 2 (300 Bmg) 'Wta? @ﬁﬁ@ﬁy@%yoﬁ;ﬂ ;gg\éaﬂfcz%iér %\@% thtRdried

mas%) N%Hgo? filtdred, AMecHhedritfRe@t Thearulie ptaioe matsypartitioned
f or he m xture was diluted with CH2Cl 2.
aﬂ-{%(? with Et;0

orb@éme@n 3 blyblﬁl\ﬁa@ BizShedhgi 2GHEOUR IRXEHWESXGXLT

or 2

B8 U i B EL1A0 cBUEoSR qlgsethor vas
beidjwsesd 3o INH'|¢D vaitrd 3 Y ZNIaOFITheTrm]aqoeleust @/er wasssthen extracted
extracted with Et20 (2x) .and the organic |

divginEiode (he Jﬁﬁemb!f‘&?e?rgﬁ&%c I W HE BB VD brine,
S S L s R b A
washed with brine, dried oB¢epBa2SO4, filtered, and
ol Ut 1 o & SR 07 LSO 085amaP3 Mol BesrDLagggeL) at -
at?EioCz\Q?%%grd\eé@ %ﬁé@% ?ﬂ'g; 61y, ad@ a3 - Thedresbifidnt solution
was stirred at —78°C for 30 min. The alcohol 9 (18.5 g, 78.7 mmol) in
CH,Cl, (50 mL) was then added to the solution of the oxidant. The
resultant solution was stirred at —78°C for 1 h. Triethyl amine (23.8g, 236
mmol) was added to the solution and the resultant solution was stirred at —
78°C for 30 min. followed by stirring at room temperature for an additional
1 h. The solution was poured into 1 N NaOH and extracted with CHxCl;
(3x). The combined organic layers were dried over Na,SO,, filtered, and
concentrated to afford 10 (18g) as a yellow oil.
Step 7
To a solution of aldehyde 9 (3.07g, 13.2 mmol) in benzene (100mL)
was added amine 7 (3.919, 13.2 mmol) followed by benzotriazole 11

(1.57g, 13.2 mmol). The solution was heated to reflux with a Dean-Stark



was stirred at -78C for 30 mn. The al cohol 9 (18.5 g,
78.7 mol) in CH2CI2 (50 nL) was then added to the

w@odunsam of the oxi dant. The resultant sol ut PONUSENS3/040619
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stirred at -78C for 1 h. Triethyl am ne (23.8g, 236
nol ) was added to the solution and the resultant

solution was stirred at 25338C for 30 nin. foll owed
by stirring at roomtenperature for an additional |

htraE@cta&,weutfoev ma T heossietbn e dordeNa@tédtul providade@.3 g)
CH2Cl 2 (3x). The conbi ned organic |l ayers were
desedboyer foRe2S04, filtered, and concentrated to

afford 10 (18g) as ayellow% Step 7 30 To a

sol ution of aldehyde 9 (3.07g, 13.2 nmol) in benzene
(100nL)To wasolatittedf 4@i (3930, (8.29%hgnol L THAMY1§0rhb) M@aseddded

PRSI OF N L S
Pgﬁp@?ﬁf}%{ R K9 Tr?égsélgﬂsn %és’"%@ﬂad‘ 9fto7a QE%TB6d|um citrate

ron was concentrated to provid 3 g) as a
bsemtiohoamd egragied with &tGA¢ (3x)onT log cherBacgg@an@p ayers were

nmmol) in TH 5

cwqﬁne@ewetagb&% e ERT R USRY prl ey The
o Gt s ?uﬁﬁe&r B @r@bUTLQFtoVﬁﬁorﬂQﬂéﬁ@rédTh@r #1 700mg

2 osodiumcitra sol ution and extracted with_ EtOAc

( IrigheTRé byois rent! B0Qmpiciastareareeri#®? dowgaRidy With
brine, dried over Na2SO4, fi ed, and concentrat ed.
The crude product was puri by prep TLC to afford

di ast ergpaedoldtior’ 8018 dléﬂe(ddr@éle#‘l Rﬂ?bynQ'L@BOanmdBpmnMeOH
di astereoner #2 (| owe

I
sdfGrionias 24dea AR dBTEio kBTG ST oq, Bt Goord {Bmgeratufe for 3

m thg;n_ggb%{?ﬁas?g ﬁ%n"fﬁﬁt@&lhe s eﬂ%:fﬂ?g%nééxsdug WdseHadtioned

cqmwabha@egoandnd héaHCGlgle Athed agticoas Ipwrt maisoaxitaatsd with
The aqueous

e)@Hg@b éax)\,\,,Thﬁ cogp@@ja@ O(gg'glc l3yeEs Wsreids @giy Weg’ﬁ%@&;, filtered,
| ay ey %o%éﬁ’gg{dged PNE" aNeohas Tdisdav&d.in Mlétl\(l (2mL). The

concentrate am ne was di ssolved In

Theyrinpigivienradidng 9acg,d0.¢69mmnol . EBthBI?mg EDED msm#)g HOBt (61
0. B rl o e TR S B R g The
Stécﬂutﬁﬂﬂ %srs‘ﬁﬁ%tﬁrf@Sﬁ\aﬁe%;%rfaﬁfreZoﬂﬁld%ys'rhmesﬂblutldnﬁ)m/as then
concentrated. The crude product was partitioned between EtOAc and 1 M
NaOH. The aqueous layer was extracted with EtOAc (3x). The combined
organic layers were washed with brine, dried over Na,SO,, filtered, and
concentrated. The crude product was purified by prep TLC (97:3 EtOAc:
EtsN) to afford 50 mg (27% yield) as a yellow oil.
Step 10
To a solution of the PMB amine 14 (50 mg, 0.08 mmol) in CH2Cl2 (2
mL) at 0°C was added 1-chloroethyl chioroformate (15 mg, 0.10 mmot).
The solution was stirred at 0°C for 1 h. The solution was concentrated and
the product was redissolved in MeOH (10 mL). The solution was heated to
reflux for 45 min. The solution was then concentrated. The crude product
was partitioned between CH,Cl, and NaHCO3. The aqueous layer was

extracted with CH,Cl, (3x). The combined organic layers were dried over
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| ayers were washed with brine, dried over Na2SO4,

filtered, and concentrated. The crude product was

purified by prep TLC (97:3-B#6©Ac: 25 Et3N) to afford

50 ng (27% yield) as a yellow oil. Step 10 To a

Sﬂbgel%ognﬁwéreﬂh@nal\&mnmetém t¢) Sffarg, the. &Binemdb) (41hmg) as a
é m.) at OC was added 1-chl oroet hyl

cyelevobdr mate (15 ng, 0.10 mmol ). The sol ution was

stirred at OC for I h. Thegg}4yyi on was concentrated

and 30 the product was redi ed in MeOH (10 ni)

The solTgta eplutien diethe enine 15 ¢40 uxg)fiorCHZ i (. mtrhwas added

BN (7Brea, Bcnno e oo eioraRbiitdla HB° .10

! 2 Wil eorc@hi nBiluted with
i W&f?@ﬂégéﬁrgg AT o

PCH,0$2008ddetD MeHCO34aNg2SDhe afueeysdpyainyas extracted with

CEMe 6P Tiag Gpmbirerbotgdt RyBE are AfiglBheh Mg O, ftorec
”%hd' BoltéfitcAed 1 mhe m@ea@mctm&ss;bmﬁba oy, pf.eplerc (5%

and cycl opropyl sul fonyl chloride
mMﬁ@H/ %C‘éﬁltgtaf@fg i Sutionareideats K%@ﬁgt%n{agg%lﬁhﬁé a yellow

for, 16 h. Diluted wwth CH2Cl 2. Added NaHCO3 (aq.).
TIRE: aqueous | ayer was extracted with CH2Cl2 (3x). The
conbi nethedpBiRRicoMpayRds ofethe idvemrtibro(eeg., Ka@solisted in Table 1

filtered, and concentrated. The crude rodu
pandf Tabley1A) 6pUiL 8lsosdei Brenaed Y oENDsT %‘P?Yar gising the

the 0 L%eyi el d) asayellow oil.
r@ﬂﬁ'& éb?%gounga&ﬁ?rm%e |a/nsyvent| on (e.g., those
I | st ed Tre fBHmeglassa'ayd caalbeeusey) ta detetminesihiedeCRS inhibitory

d by sini| d th |
s emoestPEll draberoaiRounes SRS bRfg Zssays

%'%R% Mgﬁ;&ré,ﬁ)e gﬁﬁgggai'he CCR5 inhibitory and
a | 0 he conpounds of the

i nvent i AhighObRsudRU sareenBitilizingga A&LR§ mempiaje binding assay

throu creen

addgyhesiphbrpreg RANTER Bfghg FirrEah Bl Tepfianes

assdpatdd frbmesIHBTBLaNE 8xpressing the human CCR5 chemoklne receptor
which have the ability to bind to RANTES, a natural ligand for the receptor.

Using a 96-well plate format, membrane preparations are incubated with 1295]-
RANTES in the presence or absence of compound for one hour. Compounds
are serially diluted over a wide range of 0.001pg/ml to 1 pg/ml and tested in
triplicates. Reaction cocktails are harvested through glass fiber filters, and

washed thoroughly. Total counts for replicates are averaged and data reported

as the concentration required to inhibit 50 percent of total 125 .RANTES
binding. Compounds with potent activity in the membrane binding assay are
further characterized in secondary cell-based HIV-1 entry and replication
assays.
HIV-1 Entry Assay:

Replication defective HIV-1 reporter virions are generated by

cotransfection of a plasmid encoding the NL4-3 strain of HIV-1 (which has
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Using a 96-wel| plate format, nenbrane preparations

are incubated with 1251- RANTES in the presence or

absence of conpound for one-Bdur. Conmpounds are

serially diluted over a wide range of 0.001 g/m to 1

.| béeh nadifidcely etlitatior? 6f tho MV§@¢@§enB%a@t|h@MUctlon of a
cocktalls are harvest dthrou gl ass fiber filters,
anWcarasRJaPOHBH B'aam@ algpg zw' fﬁsgmfﬂ@rncraamg. Qg ekseveral HIV-

o BRSNS o 10 WAL 88 5. 505

bi 944 nﬁollﬂamngeMAdrhomé&Wb esmidsthy taiciuhephosphate
menbr ane ,.bi n n é@ssa%r are further characterjized in
see'@r%%lWOEe 124 sHPEinatants @re hagyrsted ANidayt$ aRd sofunctional
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reporter virions are generated by cotrans ectron
pl expredsisg dH mgdithe chemdkirst remieptafCERY-hi¢hvhiaoh Um
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viral titer determ ned. These stocks are then used to
mﬁgéﬁ—'?tm&ﬂl@ié@&b expressing CD4 and the
chenoki T‘Fﬁs h@és 'ﬁﬁggan(g‘ye‘ﬁghgf’a‘f?l&%eﬁ\o%ﬁbaggpéél?s o the

Wit h orvmt tes tions aré carrie
oustabler Ug7- O(CJIHB seltin87o Getdrirene the sffeetdfemtia@GRBecHApounds to
re Iace resh ia 10, contai ning conmpound. The
Rk Stetli o Benig-3 SRS T 5s o Mhaites are purified
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Calcium Flux Assay:

Cells expressing the HIV coreceptor CCR5 are loaded with calcium
sensitive dyes prior to addition of compound or the natural CCR5 ligand.
Compounds with agonist properties will induce a calcium flux signal in the cell,
while the compounds of this invention are identified as compounds which do
not induce signaling by themselves but are capable of blocking signaling by the
natural ligand RANTES.

GTPyS Binding Assay (secondary membrane binding assay):

A GTPyS binding assay measures receptor activation by CCRS5 ligands.
This assay measures the binding of 35S labeled-GTP to receptor coupled G-
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cultured in the presence of conpound for 4 days.

Cul ture supernatants are harvested and viral
replication neasured by dete®én nation of viral p24
antigen concentration. CalciumFlux Assay: 25 Cells

egﬁbﬁeﬁﬁé fHat beeurd a6 é%ﬁﬂﬁ‘é‘ﬁ @ce?@?%o‘ﬂ(/@tldrpﬁﬁ%ﬂ AWprBpriate ligand.

cium sensitive d prior dition of conpound
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receptor activation (or binding) det erm ned by
asmaysw@sftbe abdityaf a@snr@djmrentrm@nag s&lf ligaarpresging Bugan
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measuring inhibition of RANTES binding in
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or BiPoRBfs SRATRG Bt dadtiedho Safk (W HARE cfindtds, but are
pr sipefchpableadf intibitihgsdellonigratiordis. re$henses tanown &XLRES
the ability of a non-adherent nurine cell |ine
exlfga€lsi ng” hunan  CCR5 (BaF-550) to migrate across a
ne ' .either test conpounds or

l'i%n%?g & RebRSRPIASAsS NTES. M P-1(1). TCells migrate
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known CCR5 |i gands.

Susan Pontow (Washington University, St. Louis MO). Replication-

competent luciferase reporter virus stocks are generated by transfection of
plasmids into 293T cells using Superfect (Qiagen) or Mirus transfection
reagents. Viral stocks are collected 48 hours following transfection and
titered for luciferase production on U-87-CCR5 or CXCR4 cells. U87-CD4-
CCRS cells (10*well) are plated in 96-well cell culture plates and incubated
overnight. Media is removed and replaced with 50 pl of fresh culture media
(BMEM, 10% FCS) and 50 pl of compound diluted in culture medium. Cells
are incubated with compound at 37°C for 1 hour. The resultant supernatant
is 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



Luci ferase Replication Assay: Plasm ds encoding the

full length genonme of HI V-1 pNL-4-Luc with 20 the gp
wQa2@4056370 oop replaced by the Bgl 11 fragment pET/HE$03040619
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HxB- Luc- FL) are obtained fromDr. Susan Pontow

(Washington University, St.-Bouis MJD. Replication-

conpetent luciferase reporter virus stocks are
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While the present invention has been described in conjunction with

the specific embodiments set forth above, many alternatives, modifications
5 and variations thereof will be apparent to those of ordinary skill in the art.

All such alternatives, modifications and variations are intended to fall within

the spirit and scope of the present invention.
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variations are intended to fall within the spirit and
scope of the present invent#bn. WO 2004/ 056770

PCT/ US2003/ 040619 -41- CLAIMS What is clained is: 1.
A conpound represented by gLAWdSural formula I: R4 R

Ryt §s d&(mégxs:R6 R7 t N NRS R'I/ N) slIl 50
F phar maceut i caI |y acceptable salt or -
solvate thereof; wherein: nis 0, 1, 2, 3 or 4, s is
01. 1, A,co’&n;murftt repbegeritsd by sZr,ucBJreHoamMah t he
provisos that i) when nis 0 and,s is 2, thent is 1,

3or 4, and ii) when n i A t i 2, then s is O,
1, 3 or 4; X and Z can t different with

each bei ng indepf dens, X\Ior ~6R1 s H alkyl,
aral kyl , -S(02)alkyl ,T-S(02) a N- kyl ,

-C(Oaryl, -al kyI -aryl-R8, -al yI et eﬁoar yl - RS,
-S(02) cycl oal kyl , )-aryl - R8, C(Oneyclpal kyl

-C(O-aryl-R8, - 2'R 21 or -S(02)NRYZ0R 21 R2,
R4, R5, R6 anR'R can be the same or diffekent each

bel ng 20 independently Hor alkyl; R3 is H,
cycl oal kyI ar al kyl , hetechIHrTaJlml'l aryl or

E%t(% %n,ajze Iﬁgﬂcceg takig Sgl%gghﬁlnr&%é lepef%in:

prow dadsphat owhepgone or both of X and Zis N R2 and

sis0,1,2,3o0r4;
tis 1, 2, 3 or 4 with the provisos that

al kyl ,

iywhennis0and sis 2, thentis 1, 3 or4;
and

iywhennisOandtis?2,thensis0,1,3or 4;

X and Z can be the same or different with each being independently
N or CH;

R'is H, alkyl, aralkyl, -S(O5)alkyl, -S(Oz)aryl, -C(O)alkyl, -C(O)aryl,
-alkyl-aryl-R®, -alkyl-heteroaryl- R®, -S(O2)cycloalkyl, -S(02)-aryl-R®,
-C(O)cycloalkyl, -C(O)-aryl-R8, -C(O)NRZR?" or -S(0,)NR*R?";

RZ, R?, RS, R® and R’ can be the same or different each being
independently H or alkyl;

R3is H, alkyl, cycloalkyl, aralkyl, heteroaralkyl, aryl or heteroaryl;

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



toget her are not =CH(al kyl); W) 2004/ 056770
PCT/ US2003/ 040619 -42 R8 is aryl, heteroaryl,

wo bawasdTyd ; and di phenyl net hyl, heteroaryl - N RIT/UR0E040619
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I RI5 -R16 NRO _ C-heteroaryl _ 17 J1 X17 N R10
oxide, RR, Y Aor , wherein each R10 is the sane or
di fferent and i ndependent| y42sel ected from-CH3 or

hal ogen, Y is N or N(--> 0) and each of said aryl, 5

f1 uor emplis afji phétaydarindubesrgt, eaidydiphenyrzthyls hetedoay!-N-
optionally i'ndependently substituted with 1 to 4
substituents which substituents can be the sane o?

di fferent %ach bei ng i ndependent|y selegted fromt
group corRﬂ S P Rﬂ R12, R13, waé
H alkyLe- @, gyel oaiwheter@sm-
-N(I—|)C(O)c|f\|(7 I, -NHS(;02) R20 “or - (O al kyl 10R11
aodide]2 d¢an be t he samBor di fferent”and are eacl}1q

i ndependently selected fromthe group consisting of
hak(oal kyl, hal ogen, -NR18R19, -OH, -CF3,
,/O cyl and -OCF3; Rl13 is sel ected fromthe

ons stlng of H Rl1, aryl, - - 15

= O H, - CH=NORILS, ri
i 'd| nyl , wby%lz?eﬁyhl? w139 r@%ﬁ@g‘g@gnt and md’ependently

' ﬁ%t%«%%rawﬂ%f’@%béé LY ES 0" N e said an
ngp)&gﬁ nyl dﬁﬁl‘ﬁe‘!‘eé%)rw@'slﬂbkﬁtated (N((bbtﬁ(r&ﬂ)mhd@pendently
-NSO -N(H) C( O Qal ky cl oal ky
$(UO)3FH211$d Miholzt;oFé §ubstg(1@|2tpN(l'pJ|y!(| épéyqltyentscgrbgg g1q<§,@me or

29 %%ggé%e&%ydﬂé é&%%s&]%t% Wﬁi@ggﬁxg consisting of
&‘WOQ;B% R'AnE"- gB((fR](SQ-B) 2)2; R14 is sel ect ed from t he

group copsistin

R15- pheRyis;H F@B)%v géﬁ3al kg@awﬁsﬁﬂ kérqrieN}—@Hggged from
t N ESEHRNIRNSASE LESPH,R or -N(H)C(O)alky;
R'!" and R can be the same or different and are each independently
selected from the group consisting of alkyl, haloalkyl, halogen, -NR'*R™®,
-OH, -CF3, -OCHa, -O-acyl and -OCFg;
R is selected from the group consisting of H, R"", aryl, -NO,, -CN,
-CH,F, -CHF,, -C(O)H, -CH=NOR"®, pyridyl-N-oxide, pyrimidinyl, pyrazinyl,
-N(R')CONR'R?, -N(H)C(O)N(H)(haloalkyl),
-N(H)C(O)N(H)(cycloalkylalkyl), -N(H)C(O)alkyl, -N(H)C(O)CFs,
-N(H)S(O2)N(alkyl)z, -N(H)S(O2)alkyl, -N(S(O2)CFa)2, -N(H)C(O)Oalkyl,
cycloalkyl, -SR?", -S(O)R?", -S(02)R?', -S(02)N(H)(alkyl), -OS(O2)alkyl,
-0S(0,)CF3, hydroxyalkyl, -C(O)NR'R', -C(O)N(CHzCHa-O-CHa)y,
-OC(O)N(H)alkyl, -CO2R®, -Si(CH3); and -B(OC(CHs)2)2;
R' is selected from the group consisting of alkyl, haloalkyl, NH2 and
R™-phenyl;
R is 1 to 3 substituents selected from the group consisting of H,
alkyl, haloalkyl, -CF3, -CO2R'®, -CN, alkoxy and halogen; wherein said R
moieties can be the same or different each being independently selected

when there are more than one R'® present;



25 al kyl, hal oal kyl, -CF3, -CO2R19, -CN, al koxy and
hal ogen; wherein said R15 npieties can be the sane or

waldokeseame each bei ng i ndependently sel ected RIEDNS2003/040619
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there are nore than one R15 present; WD 2004/ 056770

PCT/ US2003/ 040619 -43 R' and R17 can be the sane or

di fferent each being indepeddently selected fromthe
group consi sting of hydrogen and al kyl, or R16 and R17

t oget hex's gp@ RiN cah by thB& @@ bp diffiedent ddtht thaing andrpendently

which they are attached forma Spiro rj Eof %;go 17

c aelestedafromethe gyroum coraisting af Redroggn 3@@'0‘% YeOf Re 2%

of differen i ; m

C IndSiherth By, BRIk S GE And PRFRRICEBbEMO RIS RS, breo
agqaaﬁé@f&m?lsp:rgmmg%ﬁl%l {os6 Ealrmm Td)rr:]s: om t heI Er Ioup

consi st a , hal oa , 0 0X

al kyl eﬁgg,g%@cﬁr@aﬁa{dﬁ%n %‘?‘3” Lg%l&e aﬁm%ﬁv&ﬁﬁﬁ%ﬁéf‘ﬁ g Hach

of | i Ikyl, aryl
o Bl seloRigi GG ne Hirbte cBnMisd St i, aS), iiloalky, ary
cyeldardtéydanylkyl and cycl oal kyl in the definitions

above can be unsubstituted or optionally independently
s@tituted with one or more noieties which can be the

same orpalid %éﬂé@@dafrd{ﬁ tMb @ SuS BbRksiBM T Bikylahaloalkyl,
i ndependently selected fromt he'g%;oug consisting of
2

- Gdradyletisyy; alkyBdne, reyctogdy], andRal alkyly O) NR18R19,

_ cqteyremreecn eseid el araaidt ity

C QYRR AIIRS aRiteioasyIt Betereratil/l, wWyeloailylatkylsandHbydibalkyiih the
t I's 2 an 20 sisl. 3. A conpound _acc?r.dl n% tqQ claim

2 defimitins FkpyeRBNRIURGUREtELIted Rl ApieRallyindg eaﬁﬁ%%d

' t | ai ' 7, | .
Aol Rpa ol e YnifbaR bl Mmkor diferent,
glﬂklﬁ‘éfﬂeﬁai@grzcgezﬁé&l zﬁr@:’mdeln@hmﬂlg'rsﬁlerged droch q;i)englljuprmrtsilstmg

s n, - a , - r -
7.of ACEb radeYel - Ncb%/'@gﬁ@, Wf%@\ﬁ%@g n -&{ﬁifﬁé@}ﬁiw,

OSRRRBISTER™, -5(02)NR™R™, -C(O)OR'®, -OCF3, -CF3, -S(02)R"® and

-C(O)R™®,

2. A compound according to claim 1 wherein Xis CH, Zis N, tis 2 and
sis 1.

3. A compound according to claim 2 wherein R?, R® and R’ are
hydrogen.

4. A compound according to claim 1 wherein R* and R are alkyl.

5. A compound according to claim 4 wherein R* and R’ are methyl.

6. A compound according to claim 1 wherein R'is H, -S(Oy)alkyl,

-S(0O)aryl or -S(O2)cycloalkyl.
7. A compound according to claim 1 wherein R'is H,
I
0——=s=0 b
o= l —0 wlw
0=—S$=0
Cl, or

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



O=1i =0 C or 8. A compound according to claim1
wherein R3 is aryl or aral kyl. W 2004/ 056770

wWEIMOSZO03/ 040619 -44 9. A conpound accor di nBCT/0S2003/040619

10

claim8 wherein R3 is benzyl or phenyl. 10. A
conmpound according to claim1 wherein R8 is

heteroaryl. \ -RO 11. A co‘rrij‘bund according to claiml
wherein R8 is R10 ~t\YAYR100r,V\/nere|neach
RJQ) i s Abempamadcaccdrcrm@n@nbumrwwberm@aaeﬁ@@ﬁiylwr phenyl.

ool oL A calipRunmAcoBkaifg SR bR e M kol

is unsubstituted or optionally independently
substituted with 1 to 4 substituents each of
substituents can be the sanme or different /s \

i ndependently selected fromthe group consi’st\ of

R12, R1 hax¥1 ng 't he
stTuce o PRSP g RS RiBe ST g | AnBRIREE Mt o' e
and B3oare as deflned|nthefollovv|ngtable. RL R3
0=S=0\PMB O=S-O\ 6 CI WD 2004/ 056770 PCT/ US2003/ 040619
- 4 /H NO=S=0 <O 0=S=0 13. A compound accordi ng
to~cKai myY rerg sented by the structural fornulae: LN
N-~ N>=— _—

R or . wherein each R'® is the same or different and

independently selected from -CHj; or halogen, Y is N or N(— O) and each of
said aryl, fluorenyl, diphenyl or heteroaryl is unsubstituted or optionally
independently substituted with 1 to 4 substituents each of which
substituents can be the same or different and is independently selected
from the group consisting of R'', R'?, R, R and R™.

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

wherein R' and R? are as defined in the following table:

R1 R3
i 7
0=8=0
PMB ~
N 4
O—gs=0
Cl




N~NNNN-~NO=S=0 tNOHNO PVMB bN O \\I Il NON
NON Nz~, IN NNN N~NN-~-NNIT NO=I=0tNO =1=NO
WE2604M5€070 S O S O 0 S O5 NvN ci NON NON WO 20Pd1/0SB87040619
PCT/ US2003/ 040619 -46 N~ H/ ~NN- N~NO O=S=0 N
~N-N) NN I O-ONz~, N F1 N HHN~ NoNN N1

N
NNNNHhHhNO=S=0 00 A1WEF HNNN ~NNNN
11 OSONNON-=-N O

H \fi
T
O0=—8=—0
N
0=S=0
N
O‘—“?:O

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



FI'F QNN OJ N Q@QN-NLO~NN ~-NXNNN 0O
N~ ONif NNSNJ NN OBN)NON-~N 500 -~I a

w@B04/0567%- SN N~ O N' )N 0 14. A phar naceptT/v84003/040619

conposition conprising a therapeutically effective
anmount of one or nore conpounds of claim1. WO

2004/ 056770 PCT/ US2003/ 0406146--47 15. A

phar maceuti cal conposition conprising a
therapeutically effective nt of one or nore
conpounds of claim13. 16. pharnaceutica

conposi ti according to clai 4 further conprising
one or no phar maceut i caf | eptable carriers. 5

a

17. The phardjmceutical co si t Hﬁgﬁeordlng to claim
15 furt er Nc r|S|Qp opelgy nore ceutically
accepta HEITS 2"18. The phar naceut| cal

conp |on of further conpnrising one or

noF tiviral or et er agent s useful NaNt he treat ment
of Human | munodefi ci Virus. 10 19. The

phar euti cal conpositi f claim 15, further

conpr ng one nor e anil aI or other agents

usef t he treatnent Innunodef|C|ency

Vi Lug The pharnace qn of claim 18,
mher.lnL\/ ant|V| e i S Ie tég fromthe

\nucI§05|de révenlse[15
S*Qon- nucl e&si de reverse
|tors nd

grop consi
transcriptas
transcriptase i

14. A pharmaceutical composition comprising a therapeutically effective

amount of one or more compounds of claim 1.



protease inhibitors. 21. The pharnmaceuti cal
conposition of claim 20, wherein said antiviral agent
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| am vudi ne, zal citabi ne, didanosine, stavudine,

abacavir, adefovir dipivoxil, _ l|obucavir, 20 BCH 10652,
emitricitabine, beta-L-FD4, -BAPD, | odenosi ne,

nevirapi ne, delaviridine, efavirenz, PNU 142721,

AG13549A phabmateutical)companitisin cemprisiagd Berapepitioady effective
indinavir, ritonavir, nelfinawvi fai | asi navir, DMP-450,
BNaToBEb 6E9ne oRETOE somoHTdE AN AAm T ar oxyur ea,

ri havi r TRe phlarmackltidal coRrpdishionsdctordify s Eaio14 Aikt{er

and AG 1549. 25 22. A nmethod of treating Human

| nEMmeHeNgCEneyMEre @bammut@iaﬂnaca@mﬁagl%wﬂerﬁg to a

pat i ent - her. [

ot ot 78 SR REC T 2ol o PR YesRrd NG R B Blirtrer,

cl abmblisingbnetoNgion® @hafmacaaicaitg atbaptable carriers.

| munodefici ency Virus conpriSi ngf adm nistering to a

paf Bent Tha Phesmaseulical sompestiie it cdalih 4 ofyether sampyisisg one

! oA BheDREAR8 TBER FARUATRACE AN 0

cohmpmusbdgfieidntyWatieri ng one or nore antiviral or

ot her agents useful .in the treatnent. of n | nmuno-
defl Do oNBy PR ECEyES ) GOMRSS PP REATLSB 0088k 6ETgSIng one
- 481 diore BRBVIFRLIIRANST agd s Mséfhl inMHY B Mnfedtit bf ?«Pdnhé(h ral

agent is selected fromthe group consisting o
nubhewsodeficieney ¥éusr anscri pt ase i nhi bitors,

nognuc ide reverse transcriptase inhibjtors and .. .
o 2P oas LB R atcR sph RN, FcPhp RS s 8 antivira
whagehtis selattad from Rl graap tonkitinglof elieRoshkid revBrddhe
group consisting of zidovudine, |am vudine,. R
zafranserintage inikikssnerenUsleasidei raverseusrnRsariptasedehitprs and
di gj ' l.obucavir, BCH 10652, emtricitabine,
be%oﬁgé%mh'%t , | odenosi ne, nevirapine,

deRavi r Tdenpharmelcauiicat compddlitoh H2Tin 2AGvAedh said antiviral
MKC- 442, (+)-calanolide A and B, saquinavir, o

i napeRkisselacted e the groppiceRsisting A Zidexwring, tavpivadine,

B i .22 2 R R N - OX ’ .
71 BalcfaBiAeieRnobii: SE0uamghERaHli adBiEliCihoRR: Iohucay,
anB8CA=106389, editricitebime Hoada-bfFF DA e BARLY lsdénakioe geavirapine,

transplant rejectio r.af . ho isea .
v AREN G e e dridered; ABTone AREFSR, (smapnolice A
di 8RAFE saquUARIVT, iR FitdravirPREKihasi Sasidali BMP-450, BMS-
aIIergles or nultiple sclerosis conpri sing
2322623, ABT-378, amprenavir, hydroxyurea, ribavirin, IL-2, IL-12,
pentafuside, Yissum No. 11607 and AG-1549.

22. A method of treating Human Immunodeficiency Virus comprising

administering to a patient in need of such treatment a therapeutically
effective amount of one or more compounds according to claim 1.

23. A method of treating Human Immunodeficiency Virus comprising
administering to a patient in need of such treatment a therapeutically
effective amount of one or more compounds according to claim 13.

24.  The method of clairﬁ 22 further comprising administering one or
more antiviral or other agents useful in the treatment of Human Immuno-

deficiency Virus.



15 admnistering to a patient in need of such
treatnment a therapeutically effective anount of one

we@eomps@7eonpounds of claim 1. 28. The net hod BET/TEENIN40619
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27, for treating solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis,

i nfl ammat ory bowel di sease off® -mul ti pl e sclerosis
further conprising adm nistering said one or nore 20
coﬁfﬁxoun’ﬂbe inmetbodhwf whetimazd, wihiereiongaid mnbiviral agent is selected

||
bt e 8P Gohe RGe Bh eBprRaPYSIRS ramgsPie Thibiors,

r eh@ﬁ-fnU@FéOSIcﬂi iverse trAfsdripth seeinpibitor aHERr8iedse inhibitors.
arthritis, inflammatory bowel disease or nultip

sc?@r osT Bemethhdof claiprass iwftpraimsaid andviralpgasig Is)'lselﬁsteéi
25 f d
o Buin B8 Broyp 2RRIRING ghaRotla®, [P uhas, PoBlabhene: <

I ndidafbsiake sRAtK RS ababavimadetdvicdibivesnpobutawnBaiar10652,
use in conbination to treat Human . | nmunodefi cj ency

vi emdirigitakine cetari-§64. DARIadodenesinpenerapine, delavifidine,
phg@vﬂsgy%ﬁ@ EOTPOHA 180 C AR 143N 10 R8IidE°A &nd B,

ounsofcaml n bne o
pheaqueait,iindinkyir adioapvia i edfircin, |l£n$avnanmv|Pn450 BMS-

ar a cont ai ner one  or har eutlc
0025%%@%3 AR @aépamr%avarm@yg%xmﬁe B 52 412
g&; %T ol Ted7eaid Res-TBAg of Human VO
856770 PCTT Us2003/ 040619 -49 | mmunodefi ci ency
V| 2ls i A maﬁncxdrofrtmaémgrmldmgam treakphanaogjepliciblgsaft v. host

g R e D A
| egstm&itRs, peBRAIBdasthnfd, aildigles 8MthuRtiplé eaietosieombprising
phar maceut i cal | y accept abl e car rier.
administering to a patient in need of such treatment a therapeutically
effective amount of one or more compounds of claim 1.
28. The method of claim 27, for treating solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis, inflammatory bowel disease or
multiple sclerosis further comprising administering said one or more
compounds in combination with one or more pharmaceutically acceptable
carriers.
29. The method of claim 28 for treating solid organ transplant rejection,
graft v. host disease, rheumatoid arthritis, inflammatory bowel disease or
multiple sclerosis further comprising administering one or more additional
agents useful in the treatment of said diseases.
30. 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
pharmaceutical composition comprising one or more compounds 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 or other agents useful in the treatment of Human
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Immunodeficiency Virus in one or more pharmaceutically acceptable
carriers.

31. A process for making a pharmaceutical composition of claim 16,
comprising combining at least one compound of claim 1, and at least one

5 pharmaceutically acceptable carrier.



