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expensive way to control the virus.

It has been reported that the CCR5 (CC Chemokine Receptor 5}
gene plays a role in resistance to HIV infection. HIV infection begins by
attachment of the virus to a target cell membrane through interaction with
the cellular receptor CD4 and a secondary chemokine co-receptor
molecule, and proceeds by replication and dissemination of infected cells
through the blood and other tissue. There are various chemokine
receptors, but for macrophage-tropic HiV, believed to be the key pathogenic
strain that replicates in vivo in the early stages of infection, the principal
chemokine receptor required for the entry of HIV into the cell is CCRS.
Therefore, interfering with the interaction between the viral receptor CCR5
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203 (1998) disclose current clinical treatments of HIV-1 infections in man

including at least triple drug combinations or so-called Highly Active
Antiretroviral Therapy (“HAART"). HAART involves various combinations of
nucleoside reverse transcriptase inhibitors (“NRTI"), non-hucleoside reverse
transcriptase inhibitors ("“NNRT!") and HIV protease inhibitors (“PI*). In
compliant drug-naive patients, HAART is effective in reducing mortality and
the progression of HIV-1 to AIDS. However, these multidrug therapies do
not eliminate HIV-1 and long-term treatment usually results in multidrug
resistance. Development of new drug therapies to provide better HIV-1
treatment remains a priority.
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I nvention The present invention provides a novel class

of conpounds as antagonists of the CCR5 receptor,

nmet hods of preparing such conmpounds, pharnaceutica
WeaWwp8Hp12Z ons containing one or nore such c®FAISAESN06333

and nethods of treatnent, prevention or anelioration

of one or nore diseases askociated with the CCR5

receptor. One aspect of the invention relates to a

conmpound represented by the structural formula A R2

R3 R4 RIXN-R5 R6 R7 N R? Fornula 1A or a
pharmaceutical ly ac@&@ﬁ@-&@%@—'ﬁ@ﬂjate or ester

t her ¢0FheMe§ﬁt 'ihvelqﬁﬂn ' ﬁ)vggb@qicsgl ?lam%dﬂﬂmm hp asI
consi sti ng - phenyl , - Py : 9-t hi ophenyl
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Formula IA
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R' is selected from the group consisting of R®-phenyl, R%-pyridyl,
R®-thiophenyl, R®-naphthyl, and

(r\ﬁﬁaf
Qs

R'l‘l

R? is selected from the group consisting of H and alkyl;

R? is selected from the group consisting of H, alkyl, alkoxyalkyi-,
cycloalkyl, cycloalkylalkyl-, R%-aryl, R%-arylalkyl-, R*-heteroaryl, and R*-
heteroarylalkyl-;

or R? and R® together are =0, =N(OR?), or =N-N(R™*}(R™);

R?* R®, R®and R’ are independently selected from the group
consisting of H and alkyl;

R8 is selected from the group consisting of



-15 R17 R17 RL17 N NR1I5 N ~N R15] ~N 1s R16 R15 and
RRO is 1, 2 or 3 substituents independently sel ected
fromthe group consi sting of H, hal ogen, alKkyl,

al kox -OCF3, CH3C(O -, -CN, (CH3S(02)-,
WWQQ%QS)Z -N( R18) (R19); R10 is sel ected fPEA{USHIG6/006333
group consisting of Hand alkyl; Rll is selected from
the group consisting of H,- 4t kyI fl uoroal kyl -, RO-
aryl al kyl -, R9- het eroaryl , al kyI al kyl - S(02) -

cycl oal kyl - S(02)515 f [Ribr qal R - S(qg) R17

R9- aryl - S(02) t er&arNil - S( 03

N(R18) (Ri 9) - S(02)111| kyl "b) cy I | kyl -C(O) -,
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group consisting of alk hal oal cycl oal k
heargeNOy&OY;, aral kyl, al kyl aryl, aryI and

e A TSHRT SRR RDoR RS
Raalk, eﬂ@HOYCGO)-@lkaWr NG P<))'/FR BCOQ)-alkyl-;
%Clafs : &@L@nageg{d%g gelg?t@égro% the group consisting of

N(HR Ik Biha)cyabaﬁ@r or R"E‘%ﬂdl@(“@) etheﬁaaﬁl(ggidézd rfdand
fluoroalkyl al kyl - and

RIOER g HI’IQI-’F"@:'(C&P“W@%OE‘ tarvemfhﬁh@wﬁ% shawy a @cpf@@lﬁ ed
from t hesarayps SANRLSHARBNE) s&bbtedHdniNhe group cansisting of
alkyl, halogen, -NR'®R'®, -OH, -CF3, -OCHs, -O-acyl and -OCFg;
R is selected from the group consisting of RZ°0-, HaN- and
RPR2IN-;
R and R'® are independently selected from the group consisting of
H and alkyl;
R s selected from the group consisting of alkyl, haloalky!

cycloalkyl, heterocyclyl, aralkyl, alkylaryl, aryl, and heteroaryl;

R?*' is selected from the group consisting of H, alkyl, fluoro-alkyl-, R%-
arylalkyl-, R%-heteroaryl-, alkyl, alkyl-S(Oz)-, cycloalkyl-S(Oz)-, fluoroalkyl-
S(02)-, R%-aryl-S(05)-, R%-heteroaryl-S(0,)-, N(R™)(R™®)-S(0y)~, alkyl-C(O)-,
cycloalkyl-C(QO)-, fluoroalkyl-CG(O)-, R%-aryl-C(0)-, alkyl-NH-C(O)- and
R%-aryl-NH-C(0)-;

Q and Z are independently selected from the group consisting of CH
and N;

nis0,1,2,3or4;
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-5- sis 0,1, 2, 3 or 4, andt is 1, 2, 3 or 4; wth

the proviso that when nis 0, Zis CH Another aspect

of the invention relates to a conpound in isol ated
WRH/PIFY2f i ed form said compound represent @§THH2006/806333

structural fornula 113: R2Z RBRRA RS RlL N R6 R7

NyR6 O Formula IB or a p‘h%\T maceuti cal ly acceptable

salt, solvate or ester thereof; wherein: Rl is

sel ect &ds i@ Brog 49e0dip consi sting of RO-phenyl,

RI- pyr i , -4.hi ophenyl, R9-naphthyl, and R10 (~t
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consi stwithgherévismithatwkem n id8, Z B Gld) ected from t he
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R6 and R7 are i ndepRAd@hiRY sel ected fromthe group
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group consi sting oRTRIMN' —gR15 ;\l HN1 1s an d R6
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Formula IB

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R' is selected from the group consisting of R®-phenyl, R%-pyridyl,
R®-thiophenyl, R®-naphthyl, and

R10
(Pt—l—zﬁn\f
=Y ‘P—d)s

R? is selected from the group consisting of H and alkyl;

R? is selected from the group consisting of H, alkyl, alkoxyalkyl-,
cycloalkyl, cycloalkylalkyl-, R®-aryl, R%-arylalkyl-, R®-heteroaryl, and R®-
heteroarylalkyl-;

or R? and R® together are =0, =NOR™, or =N-N(R"™*)(R'%);

R* R® R®and R’ are independently selected from the group
consisting of H and alkyl;

R8 is selected from the group consisting of

OH OH OH
RGN N R _N
NN N
kS ¢ R® L R16
R1 R®, and P



RO is 1, 2 or 3 substituents independently sel ected

fromthe group consisting of H, hal ogen, alkyl,

al koxy, -CF3, -OCF3, CH3C(O-, -CN, CH3S(02)-,

CF3S(02)-, -N(R18)(R19); RID is selected fromthe
W@rz@é’émé@nsi sting of Hand alkyl; RLl is selPSg{Usaonesss

the group consisting of H, aI kyI fluoroal kyl -, RO-

aryl al kyl -, R9-heteroaryl - 0al kyI al kyl - S(02) -

cycloalk I-S 02) -, quoroaIkyI- (02)-

RO- aryl jg(d2-or m&wentean%pesdetﬁy selected from the group

SYE'yFa'é“' 3 “’lé e9|fro%bﬁ1°§q%?a' kmsgwgezfaarm %Hﬁ R13
and R14R‘ér§sele@tea¢memel gfog;?b@féiétﬂ fdf%ndpeﬂgwam l-, R -

consisting.,of H, alk cl oa ,
L ogolalel- -életemer@b)ei@yelkselﬁ%ﬁb.rwp@a"wl—ﬁ@w fotoRlior

1
oS G KA AR R A %%Z' SR Y508 5’“’3@
comlcalkyh@(@ﬁ fladroglkyl- @éﬂ)e FaryI-(B(FQ])?I%H@I NHEB(O)-@R8, R-
d -OCF3; R17 d R18
[ %&ﬁ@%@@?’y s:Inect ed fromt h:ngroup 2:);31& sting of
Fand al R¥lis Hagifidoreakyk, r@emmsdlemyl-yhﬁ@bwgd &lkAR0-

glr oup consisting o QI;I ,

s algyo aliyl-9-g((@)-aligyl- ahH(Rt) Rs) £( Q) glkyk: 4: with t he
Formil ol Ao FarlaPp e Ay e U i o
i nHi alkyleans cynlpalkyl, OhR ?amhR#dngethamrpr(@y@ﬂalm aofl form a

| AR TERLE Gille Meigh Ry A8 BnclTBest o e

| nvent i RY and RIA er@lﬁdeﬂenmmtly stleetefifesetite groupobhsisting of

G s e e e

phar macRUtadngat 't vrafeepbritingy Salebted FRINY 8ctgdlip @5h&Eting of
t hereof, wherein the various noieties are as

deb@and@ieliabove. WO 2006/ 091692 PCT/ US2006/ 006333
Q and Z are independently selected from the group consisting of CH

and N;

nis 0,1,2,3 or 4;

sis 0,1,2,3 or 4; and

tis 1,23 or4;

with the proviso that when nis 0, Z is CH.

The compounds of Formula [A or Formula IB can be useful as CCR5
inhibitors and in the treatment and prevention of diseases associated with
CCRS5 and Human Immunodeficiency Virus.

Detailed Pescription Of The Invention

[n one embodiment, the present invention discloses piperidiny!
piperazine compounds which are represented by structural Formula |A or
IB, or a pharmaceutically acceptable salt, solvate or ester thereof, wherein
the various moieties are as described above.



-7 I'n anot her enbodi nent, for structural fornula IA,
R2 is selected fromthe group consisting of H and
(Cl-Co6)alkyl; R3 is selected fromthe group
consi sting of H (G -C6)alkyl, (Ci-

WEBePReRy (C1- C6) al kyl -, ( C3- ClO) cycl oal kyl PCT/US2006/006333
(C3-C10) cycl oal ky(C1-Co) I al kyl - RO- aryl ,
R9- ar yl ( Cl- C8) al kyI RO- heteroaryl, and
R9- het eroaryl (Cl aI kyl-; or R2 and R3 together are
=0, -Ndma%erembemnmh_fewmmmralfom,nlaﬂqs,, R6 and R7

of *H aih T Caobep SR ity bORTHRAE B ERRsIT L

consi stR’ig selectdd Mo HeRirduRednsistingRf H, $CRCYaliyN (815!

’H R%%gﬁle@ﬁrpﬁ@i e@ﬂfﬂ%@am G ggécyca%ﬂ@?érbb&%?

RUOanp geL, c he AMterodefitc-C

i s 132%@#%&%%%@@%@?@6& c%\l{gno%%) Ag= ngF%t 9%‘%10
Consi S hET. B e s (dermatiBiny %@%‘%‘?Q?&ﬁ{@%&?‘ﬁ’w -

R%omsbstu@g:ﬂ)f H@)‘dl(By-IGe)alm het eroaryl , (Cl-C6)al kyl,

i ior o ‘éé%ﬁséa%&ns s RIS o))

R9- het er oar yl - S( 02) N( R18) (R19) - S(02) -
(C1-C6)al kyl -C(0) - C6) cyclTOaI kyI C( Oé
1- C6) al kyl -

f 1 uor o( C1- 06) al kyl g o R” - Ry
NH C(O - and R9- aryI R12 | I(C1- C6) al kyI
fl uoro( Cl- Co6) al kyl - -Cl cI oaI ky - Co) al kyI

hydr oxy( CCl- C6) al kyr ~C6) al kyl -
(Cl-C6)al kyl-0- C(O) - 1 C6) - or
N( R18) ( R19) - C(O) (C1- CG) al kyl - R13 and R14 are

densndentl e5srﬁa%%@°raet@§s¢%g@k%ec9@fﬁ%gﬁ%ﬂ@%4
t agikREng of A, héiager%midg lky2116,{R aﬂRoEXy“GFQ; WCh;,t he
" hon, atoms CHoStOn ) R a0y 2 R BT,

R is selected from the group consisting of H and (C4-Cg)alkyl;

R is selected from the group consisting of H, (C-Cs)alkyl,
fluoro(C+-Ce)alkyl-, R%-aryl(Ci-Ce)alkyl-, R%-heteroaryl-, (C1-Cg)alkyl, (Cq-
Ce)alkyl-S(O2)-, (Cs-Ca)cycloalkyl-S(Og)-, fluoro(C+-Ce)alkyl-8(Oz)-, R%-aryl-
S(02)-, R¥-heteroaryl-S(02)-, N(R™®)(R)-8(0y)-, (C+-Cs)alkyl-C(O)-, (Cs
Ce)cycloalkyl-C(O)-, fluoro(C4-Ce)alkyl-C(O)-, R®-aryl-C(O)-, (C1-Cs)alkyl-
NH-C(O)- and R%-aryl-NH-C(O)-;

R is H, (C1-Cs)alkyl, fluoro(C1-Ce)alkyl-, (Cs-C1g)cycloalkyl{Cq-
Cg)alkyl-, hydroxy(C4-Cg)alkyl-, (C1-Ce)alkyl-O-(C2-Ce)alkyl-, (C1-Ce)alkyl-O-
C(0)- (C1-Ce)alkyl- or N(R™®)(R'®)-C(O)- (C4-Ce)alkyl-;

R'™ and R" are independently selected from the group consisting of
H, (C1-Ce)alkyl and (Cs-C1o)eycloalkyl, or R™ and R'* together are (Co-
Ce)alkyl and form a ring with the nitrogen atom to which they are shown
attached;

R and R are independently selected from the group consisting of
(C4-Ce)alkyl, halogen, -NR'®R'®, ~OH, -CF3, -OCHs, -O-acyl and -OCF3;



attached; R15 and R16 are independently selected from
the group consisting of (Cl-C6)alkyl, hal ogen,
-NR18R19, -OH, -CF3, -OCH3, -Oacyl and -OCF3; WO
2006/ 091692 PCTI US2006/ 006333 -8 R17 is selected from
WO pW6/6A3p consi sting of R200-, H2N- and RPORASHOGOIRIB
and R19 are independently selected fromthe group
consisting of H and (Cl-Calkyl; R20 is selected
fromthe ,group consi sting of (Cl- 06) al k hal o( Cl1-
06) al kR iy Eectedfromche arduy corsisting OERE [1yQ+1 HoN- and
ar?@”é@ CG) al kyl, (Cil-C6)al kylaryl, aryl, and
hetf e g{r R21 is selected fromthe group consisting

of H, (Fcﬂ a@ﬁi" kiyd [ndéfbem{eﬁﬂ $6lécted frahkihe-group consisting of

R%'i E’% é_ C?Izglk yl -, RO- heteroaryl , (C1-C3)al kyl,

( f&-fplalky ) - cycl o( C3- 8) al kyl - S(CR) -

f | (] -
uor o F2L 1L @drky kroﬂt@@)é;rougi%rérs‘rh%ﬁ %%1cs)alkyl helo(C:

- het eroaryl - S(02

( @a)aiﬁyla( m([t(y@oalky( ﬁste@@f)y@%lamd(%yﬂ:e)ﬂ((ﬂ) (G1-Ce)alkylaryl,

é:h ﬁé‘ga%y(yl -, RO- aryI C(O-, (C1-0C6)alkyl-

}#@(%g’ aryl - NH-C(O) Q and Z are

i ndeperRié iy sglected frotrettle fgraup ctd?%usﬂhg) oPHe (sCHEIKNY fladroCH
© -Gy RO G- Crlal o3 Hagrotoradt iRl (6 Coafler

%(dz W(@?ICGWW-@%@PWUOF&CH@?&IWQWChgoéry[_s(oz)_

stryuctural fornu ect'ed fromthé group

c JRsheteraagysH Qs)-aNR EXR B8 Qs )k C1-Oralky-Cé@)efBed from

e %@@SW@ SlobudiGuiE et dyt e Contiy

(GSH-lﬂ(OE)camrl R&akyNELC(B)- al kyl -, ~ R9- aryl
R9- ar yl

Ro- ot & 8 7B epehdeiy S8 ec&%ﬁéﬂ&hﬁgﬁym%ékﬁm@ ofCH
—Chnd:rm(d?ﬂ) or —N-N(R13)(R14) R4, R5, R6 and R7 are

[ ndependently selected fromthe group consisting of H
and (CIuied) i %y3or#8 is selected fromthe group

consi sigi89, 972, 3 or 4; and

tis1,2,3or4;

with the proviso that when nis 0, Z is CH.

in another embodiment, for the compound of structural formula 1B,

R? is selected from the group consisting of H and (C4-Cg)alkyl;

R? is selected from the group consisting of H, (C+-Ce)alkyl, (C+-
Cs)alkoxy(C-Cg)alkyl-, (C3-Cig)cycloalkyl, (Cs-Cqo)cycloalky(Cq-Cs)lalkyl-,
R%-aryl, R%-aryl(C;-Cg)alkyl-, R*-heteroaryl, and R%heteroaryl(Cs-Cs)alkyl-;

or R? and R? together are =0, =N(OR'?), or =N-N(R®)(R");

R* R® R®and R’ are independently selected from the group
consisting of H and (C+-Ce)alkyl;

R® is selected from the group consisting of

R‘l 7 R‘I?

15 ; .
R Ny :sf‘IN‘N RN
y y | N
W R15];< I?
16 a .



R17 R17 RL7 RS NRI5 N NR151 / 16 Rl6 Rs and R
AT WD 2006/ 091692 PCT/ US2006/ 006333 -9 RO is 1, 2
or 3 substituents independently selected fromthe
group consisting of H hal ogen, (Cl-C6)alkyl,

WO B6/e8¥%RI koxy, - CF3, - OCF3, CH3C(O) -, - CNPCTHBI0QR333
CF3S(02)-, -N(R18)(R19); R70 is selected fromthe
group consi st i ng of H and (Qti Co)alkyl; Rl1l is

sel ected fromthe group consisting of H (C1- C6) al kyl ,
f1 uor o(RCls O6¥airlaﬁub§titﬂenfamyde(p@md@ﬁ)yaﬂdkgdted from the group

(CEIBTG R K PapbSE GG i Selalia] ey O& e |
ﬁ?%g?a(o%sm)cﬂsswz HERE Cg@wLNﬁé‘@ Rig

C6) cycl%ale)k %@@@))fro ?‘%ﬁ%‘i’%ﬂ@%}"ﬂ&ﬂar@((@1 =Cejalkyl;
RO- ary|R1¢(§§electé§$rom sdf‘%:p Jg%‘ sggg)oftla -Co)alkyl,

R9- aryl -
f | Umr@(@mcaomm @%aryl(@@a)en@w"cheiafdeym OL+-Oop)ia, KPh~ |

e)%yliﬁ( ﬁbz)és"g)&(}b{@ S@})a,lf@;ro(e %all%ﬁ)s‘?bzyl R%-aryl-
(e Rf&wzrsg?@- SRNE SCBHOA R ot O
1 CoBRa QH@OE@;E Sl DR RO A Sailevtr 4
to.ﬁtd:(@)-gﬁ@R@ H and forma ring with the
nitrogen, atomto Whl ch eébare shown attached; RI15

and RLERZieH; (epaaligniugrolsrCaalsy- (Cafie)nyclemlied(e:-

c gg%h%logg@%x%é G- ))lgﬁ(}j(ﬁ Oﬂ@ &QW %@a%?%% 7(? & o)alkdito-
i NGEPe (Cebt)alkyb el ng()(Ff N hE e alylgonsi sting of H
A (oA eGPl Sk b S o
3 ! @51-Co)AIRYIBNdXC3L 1 By Alkyl 20HR 3 ahg R12tc?géwer are (Co-
Ce)alkyl and form a ring with the nitrogen atom to which they are shown
attached;
R'" and R® are independently selected from the group consisting of
(Cy-Cg)alkyl, halogen, -NR'R'™, -OH, -CF3, -OCHs, -O-acyl and -OCFj;
R'7 and R are independently selected from the group consisting of
H and (C4-Cg)alkyl;
Q and Z are independently selected from the group consisting of CH
and N;
nis0,1, 2,3 or4;
sis0,1,2,30r4;and
tis1,2,3o0r4;
with the proviso that whenn is 0, Z is CH.
In another embodiment, for the compounds of structural formula 1A
or IB, R' is R®phenyl.
In another embodiment for the compounds of structural formula 1A or
IB,R'is



with the proviso that when nis 0, Zis CH In another
enbodi nent, for the conpounds of structural fornmula I A
or B, RL is RO-phenyl. In another enbodi ment for the
conmpounds of structural fornmula TAor IB Rl is WO

WOIGIU¥L692 PCTI US2006/ 006333 - 10- Rlo t ( IPCTAIS2006/006333
R1Q4 s I n another enbodi nent, for structural fornula
IA or IB, wherein RLis RiO-t(n RLt Zis CH and Q
is N In another enbodi nent, for structural formula I A
or 113, R2 is hydrogen ancR |s sel ected fromthe

group consisting of (G - EG [al (G -

C6) al koxy( Cl1- C6) al kyl - - arlyl As used herein,
Structural fornul ae IA I C are the sane except
for-the definition of tiltuent R8 in said fornmul ae.

As used above, and throughout this disclosure, the
following terns, unless otherw se indicated, shall be
under stood to have the followi ng neanings: "Patient”
i ncl udds ahother embadiment, fanstructural fovauledA 'or iR aviserinfRiis

and ot her manmmal i an ani mal "AIkyI" nmeans an

al i phatic hydrocarbon grou h may be straight or
branched and conpr|5|ng about 20 carbon
atons in the chain. d aIkyI groups contain
about 1 to about 12 carb ns in the chain. Mre

preferred al kyl groupsR:1 ntdi A Sabout 1 to about 6
carbon atons in the chain. Branched neans that one or
mof i Cldwand QlikMN. groups such as nethyl, ethyl or

propyl In aér?otﬁétl %ﬂb%qjlrﬁ%nta fl)rl %%Etu?élk?'c{rm%tq]ﬁ | oé LI%\"Biflz is

al kyl " 7 neans carbon
at rwaisogem ameRe izasesfeaﬂad diom tmeygrbep sbnsistijig o1b(|C1kEe$aikyie(E1-

T G)g]ko)}/y(c rccgyéﬂ(ypgngﬁgunsiubst ituted or

As used herein, Structural formulae [A, [B and IC are the same
except for-the definition of substituent R® in said formulae.

As used above, and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understoed 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 8 carbon atoms in the chain which
may be straight or branched. The alkyl group may be unsubstituted or
optionally substituted by one or more substituents which may be the same
or different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkyithio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)s, carboxy and —C(O)O-alkyl.



optionally substituted by one or nore substituents

which may be the sanme or different, each substituent

bei ng i ndependently sel ected fromthe group

consi sting of halo, alkyl, aryl, cycloal kyl, cyano,
WOLNBRG2 al koxy, al kylthio, amino, -NH(al RETS2006/006333

-NH(cycl oal kyl ), -N(al kyl)2, carboxy and -C(O O al kyl .

WO 2006/ 091692 PCTIUSZOOG/dd@SSS -11 Non-limting
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6 groups have about 2 fo about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are
attached to a linear alkynyl chain. "Lower alkyny!" means about 2 to about 6
carbon atoms in the chain which may be straight or branched. Non-limiting
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and
3-methyibutynyl. The alkynyl group may be unsubstituted or optionally
substituted by one or more substituents which may be the same or different,
each substituent being independently selected from the group consisting of

alkyl, aryl and cycloalkyl.



carbon atons in the chain which may be straight or
branched. Non-limting exanples of suitable al kynyl
groups i ncl ude et hynyl, propynyl, 2-butynyl and
nmet hyl butynyl . The alkynyl group may be

W(&F@ﬁ(ﬁ"é%/ Ptuted or optionally substituted bPCaRS20§6/006333
nore substituents which may be the same or different,
each substituent being i ndi%endent ly selected fromthe
group consisting of alkyl, aryl and cycloal kyl. WO
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bzenzothlerwh.wmollnﬂemém%z%neppp tqHE'aIZP WY, The term
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyi,

benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The term
“heteroaryl” also refers to partially saturated heteroaryl moieties such as, for
example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like.

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



"heteroaryl" also refers to partially saturated
heteroaryl noieties such as, for exanple,
tetrahydroisoquinolyl tetrahydrqu|nonI and the
like. "Aral kyl" or arylalkyl means an aryl -al kyl -
WORBEPI¥R which the aryl and alkyl are as B?Wﬁ%ﬂ%@“ﬁ”
described. Preferred aral kyls conprise a | ower al kyl
group. Non-limting exanpl 3-of suitable ar al kyl
groups include benzyl, 2-phenethyl and
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or i odl"Halog&’aheameﬂhc&m clilbrirs;, braminehbdodine. Breferred are
m.ne. "R ng system substituent” neans a substituent

atfqg@ng,ochlqun 'BFS-c or non-aromatic ring system
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the ring system Ring system substituents may be the
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al hks}cl:llrosxlyj/!alfkyl %ikoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano,
carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsuifonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkyithio, cycloalkyl, heterocyclyl, ~-C(=N-CN}-NH,, -C(=NH)-NH, -
C(=NH)-NH(alkyl), Y1Y2N-, Y1Y2N-alkyl-, Y1Y2aNC(O)-, Y1Y2NSO,- and -
S0.NY1Ys, wherein Y4 and Y, can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloalkyl, and aralkyl. “Ring system substituent” may also mean a single
moiety which simultaneously replaces two available hydrogens on two

adjacent carbon atoms (one H on each carbon) on a ring system. Examples



aryl sul fonyl, heteroaryl sul fonyl, alkylthio, arylthio,

heteroarylthio, aralkylthio, heteroaralkylthio,

cycl oal kyl, heterocyclyl, -C(=N-CN)-NH2, -C(=NH)-NH2,

- C(=NH)-NH(al kyl'), Y1Y2N-, Y1Y2N al kyl -, Y1Y2NC(O) -,
W&IWOPARE2- and - SO2NYL1Y2, wherein Y1 and YZ2CEF&R2096006pS

sane or different and are independently selected from

the group consisting of hydﬂogen al kyl , aryl,

cycl oal kyl, and aral kyl. "Ring system subst ituent”™ may
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piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidiny},
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, lactam, lactone, and
the like.

It should be noted that in hetero-atom containing ring systems of this
invention, there are no hydroxyl groups on carbon atoms adjacenttoa N, O
or 8, as well as there are no N or S groups on carbon adjacent to another
heteroatom. Thus, for example, in the ring:

4
2

51 1 ;‘
N
H
there is no -OH attached directly to carbons marked 2 and 5.



the like. It should be noted that in hetero-atom
containing ring systens of this invention, there are
no hydroxyl groups on carbon atonms adjacent to a N, 0O
or S, as well as there are no N or S groups on carbon
WRA0eBHM2 t 0 anot her heteroatom Thus, for PEXAISHI0E/006333
the ring: 4 C2 511 NH there is no -OH attached
directly to carbons markedl2-and 5. WD 2006/ 091692
PCT/ US2006/ 006333 -15 It should al so be noted that
t aut ondt shouldalse beuntedithat faatonesriznpfras sudthes, fon edamgie,
bg H and N OH are consi dered eqw valent in certain
g % of this invention. "Al kynyl al kyl " nmeans

an alkynyl al kyl- g in which the al kynyl and
al kyl are as previoﬂsli descri bed>Preferred

al kynyl al kyl s cont ai m a o ower | kynyl and a | ower
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Pr ef er meldtdrysinikyl ahdarssa ketatcairy-allgherrod inwhich the
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mclude pyridylimethyl, and quinolin-3-yImethyl. The bond to the parent
moiety is through the alkyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as
previously defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting
examples of suitable hydroxyalkyl groups include hydroxymethyl and 2-
hydroxyethyl.

"Acyl" means an H-C(0)-~, alkyl-C{Q)- or cycloalkyl-C{O)-, group in
which the various groups are as previously described. The bond to the
parent moiety is through the carbonyl. Preferred acyls contain a lower alkyl.
Non-limiting examples of suitable acyl groups include formyl, acetyl and
propanoyl.

"Aroyl” means an aryl-C({O)- group in which the aryl group is as
previously described. The bond to the parent moiety is through the
carbonyl. Non-limiting examples of suitable groups include benzoyl and 1-
naphthoyl.

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

the parent moiety is through the ether oxygen.



whi ch the various groups are as previously described.

The bond to the parent noiety is through the

carbonyl. Preferred acyls contain a |ower alkyl.

Non-limting exanples of sui tabl e acyl groups i ncl ude
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"Alkoxycarbonyl" means an alkyI-O-CO- group. Non-limiting
examples of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting
examples of suitable aryloxycarbonyl groups include phenoxycarbonyl and
naphthoxycarbonyl. The bond to the parent moiety is through the carbonyi.

"Aralkoxycarbonyl” means an aralkyl-O-C{Q})- group. Non-limiting
example of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Alkylsulfonyl" means an alkyl-S(O3)- group. Preferred groups are
those in which the alkyl group is lower alkyl. The bond to the parent moiety
is through the sulfonyl.

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

moiety Is through the sulfonyl.



" Al koxycar bonyl " nmeans an al kyl - O-CO- group.
Non-limting exanples of suitable al koxycarbonyl
groups include met hoxycarbonyl and ethoxycarbonyl.
The bond to the parent noi ety is through the carbonyl.
WO W06/pH82car bonyl " neans an aryl-O C(O) - gr @GHUS2006/006333
Non-limting exanples of suitable aryl oxycarbonyl
groups i ncl ude phenoxycarbéﬁyl and napht hoxycar bonyl .
The bond to the parent noiety is through the carbonyl.
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valences.

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

When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than
one time in any constituent or in Fermula |, its definition on each occurrence

is independent of its definition at every other occurrence.
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inciude ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is HzO.

Pharmaceutically acceptable esters of the present compounds
include the following groups: (1) carboxylic acid esters obtained by
esterification of the hydroxy groups, in which the non-carbonyl moiety of the
carboxylic acid portion of the ester grouping is selected from straight or
branched chain alkyl (for example, acetyl, n-propyt, t-butyl, or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for example, benzyi),
aryloxyalkyl (for example, phenoxymethyl), aryl (for example, phenyl
optionaliy substituted with, for example, halogen, Ci.salkyl, or Cy.salkoxy or
amino); (2) sulfonate esters, such as alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-isoleucyl);



invention with one or nore solvent nolecules. This
physi cal association involves varying degrees of
ionic and coval ent bondi ng, including hydrogen
bonding. In certain instances the solvate will be

WR H9PA1e920f i sol ation, for exanple when on@CEUSHYH/EIC3I3
sol vent nol ecul es are |ncorporated in the crystal
lattice of the crystallinel8olid. "Sol vate"
enconpasses both sol uti on- phase and isol atabl e
sofdy nﬁ@@honat& gstenstandd Spmanpl, dis ootriphosphaie esteps.vEhes

- e RS e [ ARLL RPN, it 4 ST alopo
i sorH@@t:tMéhmmammhemiﬂqrtgcazz,atcﬁtl(xbaeza,)a‘s:ylegiﬁcsmﬁl t he
presen

ounds nc] ude the follow n 0 1
P borErBoRe At P kisaasylicalhCeriectve SrPLRE IR Msanti
t f@esrévsé amenstmal BBcorhPolMal di'a éd?ﬁpdsﬁrbncarub&ﬁaésemh@émgn

the carboxylic acid portion of the ester grou
| sefmtlmtrelﬂhlbrt@mtbe disegsas moted pbavecanstthus arodusingythe

| Qhsi B WBaBouC SirthoralidiMilary b BKhatiOL effedit V1 )
eﬁgnglxél' r?eeilﬁlmpduhds anytrmﬁaM byIB ¢eimio|2rg>r?afwwwch aorﬁ :llsio
P SRR Stbhe) o S Yyeh g, Har SRSt Bembeune BT il

Clarbina Yin@érstodai th maolude&)efewhcfeomeyaﬂs ﬁﬁér@éfs unigss Bthéﬁmse
al kyl - or_aral kyl sul fonyl (for exa

nelﬂﬁ*&ﬁf@siuTh@kgrrry "salff(s)". agrerployed dﬂeé%'ﬁ ei@otqaﬁm@&a#tﬁ e,

Siftl B il SHEXE biophfe S BB WSS basio salts formed

nmowith Lnodgamcoand/or qn’gasprbases di addition, Wien zphmnphmdaof
or

t fied, b f
5Bl KB S e 2,
2, ;%rﬂdline(&ﬁmﬂi@z@l | Iéybpfclawt@%kﬁﬂ moieky, Isaciﬁ By eoLa motivhitedto a
"thera utlca effective un
deBEPPDUC 2 CaRRTOB? (DR BTG 1BRY he STsoc 4R efudete
Pre{@aRthd !%Yrﬂn'gélﬂﬁ)“ a@,stsa th'eVéPn 'Phdrlﬂab&ﬂcbﬂﬁaé&é%table (i.e.,
di seases noted above and roduci n desired

t hegralexis: pbysudﬁﬁalcaﬂyr%qoep@bla) §RID afled?f?f%"ledpﬁilﬂl%@h ahere

t S | I
ST AE aim A RS o Mg RthER s f 4 Forth i o
I nfoemid,dor exsagle enceatinga comlrpomdjofo‘Forﬁmiaﬂmm an amount
herein, is under tood to .i c ude r ferenc

| t .
t h%fraé%’f or DASeRS ?ﬁ@? &uiya eg‘ltrﬂﬂ'lg uptJg @ Ifﬁ&lU{‘l’b?lfSﬁ as’one in
" Shith B8 sa]ﬂﬁ‘e@iﬂiﬂét@%@ﬁ i@ 8qusoudenadien fetiwlidchysal t s

formed with inorganic and/or organic acids, as well as
balypRhiliZaties. f ormed with inorganic and/or organic

bases. gRnRal deRiaddiftilsdts FMRRHAbt&ESs, 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
salts from basic pharmaceutical compounds are discussed, for example, by
P. Stahl et al, Camille G. (eds.) Handbook of Pharmaceutical Salfs.



Formula | contains both a basic noiety, such as, but
not limted to a pyridine or imdazole, and an acidic
noi ety, such as, but not limted to a carboxylic
acid, zwitterions ("inner salts") may be formed and
WQPW6PHER2uded within the term"salt(s)” as PGTA$2006/006333
herein. Pharnmaceutically acceptable (i.e., non-toxic,
physi ol ogi cal | y acceptabl e)?0salts are pref erred,
al t hough other salts are also useful. Salts of the
coRperigs, Sélectien & blab.d2002)s8urioh: Wiley-MEH; . Berge of 4,

ex | e, reactin C Fr I ith an
n@%ﬁ?‘% ogﬁgtgp@ce&ﬂc%g%encga Zﬂéﬁg %&ngﬁ!\glw'amu nt,

| Ningerp@tibinany. Soqufhaﬂfﬁa@élﬂ‘fclsmgsd) 881201178 75 Ahflerson et al, The
remF)ltates or in an, aqueous medj um fol | o wed by

| yiorselies oedirinabemisty 19%6) dAeagemic 8rﬁ5§aN@w qulsz angkin
aceh pgasn gaécgd?{ (#BbaR n rﬁtsﬁéuorbw%amahf@@%ﬁ%e.r

bIS ates, butyrates, citr
C awﬁbmhehtTd@se dmdﬂwrmmormmateﬂmamatb@rgeference thereto.

P s oo 00887 v

na@lthml soaem Ifthiumi; and poiassiaiesalts palkblMeasarthnhepsatises,
succj nates, sulfates

Lef éa%gta S"ﬂmm M stk gatRWith PegRRicdEsepdioso
knémmé drgamik %hﬁﬁ?s)) sBBelad g%yabis@xyla?ﬁgbé tQ I'a%mn%'aﬂﬁ

whi ch 'are “generally considered suita
f osaltawibransino @cidsuch @siargining, kysive @nd tlsalllt@ Haswmnmre

PGS ERARY it Ry BS Al Re A A Wi el suck s 1BHBE BN
Psaides aigi mathyGais, N RGAIIE86 390ATES UR200A1690333
wialiRlates (8 . flestiyl) AR Sotl it Sa4she) [Angcin a
SChaﬂﬂé@%eél@Jc@ [ aﬂd &.&arwchlﬁﬁ@ésibrorhﬁb%ﬁa%dw@ﬁ) J.

of Pharmaceutics (1986) 201-217; Anderson et al

Theralki halidps ée.6f banzy| @ndwalner@ﬁ%bmlsle@w%ptheﬂ& adeni ¢
P d & Dr
ress, Apf%'eitcﬁ%kd ﬁg%dg&aggésg%@gﬁénﬁg&'fo oo ug

Adm ni strat1 on, eir website).
Tlm‘mmdbwtloaﬁwae@pmtée saltsowitiin deestopercdithe inyemtenearehalke

ther basi,c sal ts u e N0l alts,
LR o o SR oo el e AR
potassponding compoahdeior perpesss bf thetmlentiem.t s  such as
cal ci um and ma nesi um sal ﬁ@slsal ts with organj c bases

(for Q&ﬁﬁﬂ Pochgpm@ ds /@ pv%rglgﬁ rgay also exist as, or
di Wﬁhﬁlﬂﬁeﬁﬂvéﬁbﬂ‘fé a doilté yfbreaaaaﬂsﬁ of §6]¢ate§¢§ Q&éMIIW

amno acids such as arginine, |ysine and

Bagiogmn T hegdenexample, M Caira et al, J. Pharmaceut:cal Sc: _3@
601-611 (2004) describe the preparation of the solvates of the antifungal
fluconazole in ethyl acetate as well as from water. Similar preparations of
solvates, hemisolvate, hydrates and the like are described by E. C. van
Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004); and A. L.
Bingham ef al, Chem. Commun., 603-604 (2001). A typical, non-limiting,
process involves dissolving the inventive compound in desired amounts of
the desired solvent (organic or water or mixtures thereof) at a higher than
ambient temperature, and cooling the solution at a rate sufficient to form

crystals which are then isolated by standard methods. Analytical techniques
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those which may exi st due to
prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula | A and IB, and of
the salts, solvates, esters and prodrugs of the compounds of Fermula |, are
intended to be included in the present invention.

The compounds of Formula IA and 1B can be useful as CCR5
inhibitors and in the treatment and prevention of diseases associated with
CCR5 and Human Immunedeficiency Virus. They can be useful for the
treatment, prevention and/or amelioration of diseases such as, for example,
Acquired Immune Deficiency Syndrome (“AlIDS”), solid organ transplant
rejection, graft v. host disease, arthritis, rhreumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies or multiple



asymmetric carbons on various substituents, including
enantioneric forns (which may exi st even in the
absence of asynmetric carbons), rotaneric forns,
atropi soners, and di astereoneric fornms, are
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Non-limiting examples of such combination agents include
nucleoside and nucleotide reverse transcriptase inhibitors (“NRT"s), non-
nucleoside reverse transcriptase inhibitors (‘“NNRTI"s), protease inhibitors
(“PI"s), other antiviral agents, anti-HIV therapy agents and the like.
The term “nucieoside and nucleotide reverse transcriptase inhibitors”

as used herein means nucleosides and nucleotides and analogues thereof

that inhibit the activity of HIV-1 reverse iranscriptase, the enzyme which
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The term “protease inhibitor’ as used herein means inhibitors of the
HIV-1 protease, an enzyme required for the proteolytic cleavage of viral
polyprotein precursors (e.g., viral GAG and GAG Pol polyproteins), into the
individual functional proteins found in infectious HIV-1. HIV protease
inhibitors include compounds having a peptidomimetic structure, high
molecular weight (7600 daltons) and substantial peptide character, e.g.
CRIXIVAN(available from Merck) as well as nonpeptide protease inhibitors
e.g., VIRACEPT (available from Agouron).

Typical suitable Pls include saquinavir (Ro 31-8959) available in
hard gel capsules under the INVIRASE trade name and as soft gel
capsules under the FORTOVASE trade name from Roche
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PHa BristelgMyerg Squibb; in preclinical studies, it was shown to have a
synergistic effect on the activity of didanosine and has been studied with
stavudine. IL-2 is disclosed in Ajinomoto EP-0142268, Takeda EP-
0176299, and Chiron U. S. Patent Nos. RE 33653, 4530787, 4569790,
4604377, 4748234, 4752585, and 4949314, and is available under the
PROLEUKIN (aldesleukin) trade name from Chiron Corp., Emeryville, CA
04608-2997 as a lyophilized powder for IV infusion or sc administration
upon reconstitution and dilution with water, a dose of about 1 to about 20
million 1U/day, sc is preferred; a dose of about 15 million |U/day, sc is more
preferred. 1L-12 is disclosed in W096/25171 and is available from Roche

Pharmaceuticals, Nutley, NJ 07110-1198 and American Home Products,
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. 5, 443) uiple gqrakinatian theggpies such as two NRTIs and one Pl ; or
(b) two NRTls and one NNRTI ; and (¢) quadruple combination therapies

such as two NRTIs , one P! and a second Pl or one NNRTI. In treatment of
naive patients, it is preferred to start anti-HIV-1 treatment with the triple
combination therapy; the use of two NRTIs and one Pl is preferred unless

there is infolerance to Pls. Drug compliance is essential. The cD4™ and
HIV-1-RNA plasma levels should be monitored every 3-6 months. Should
viral load plateau, a fourth drug, .g., one Pl or one NNRTI could be added.
See the table below wherein typical therapies are further described:



Duke University to Trimeris which is devel opi ng
pent afuside in collaboration wth Duke University;
pent af usi de acts by inhibiting fusion of HV-1 to
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WGP a continuous sc infusion or injed@CTdi§2006/006333

together with efavirenz and_ 2 Pi's to H V-1 positive
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and (ii @nat east tvvo anti-H V-1 drugs sel ect ed from
NNRTI s anhdp, sﬁl-l-sonerNﬁT‘fbbr ﬁNE‘I‘?ﬁOl e HAART - nultidrug
combi nat'ion t hefapies inclu (a) triple conbination
t her api 7 | 3one PI ; or (b) two
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regimen because of compliance problems or toxicity, and for those

who fail or relapse on a recommended regimen. Double nucleoside

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

patients.

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

Zidovudine, stavudine or didanosine.

Another embodiment of the invention provides a method of
determining if a patient has been administered the compound of the formula



2. Two NRTIsl1l + one NNRTI3 B. Quadrupl e Conbination

Ther api es4 Two NRTIs + one PI + a second Pl or one

NNRTI C. ALTERNATIVES:5 Two NRTI1 One NRTI5 + one PI2

Two Pis6 + one NRTI7 or NNRTI3 One PI2 + one NRTI7 +
WORHMBG/AIMIEI 3 FOOTNOTES TO TABLE 1. One of t R€T/US2006/006333

follow ng: zidovudi ne + | am vudi ne; zi dovudi ne +

di danosi ne; stavudi ne + | a®8vudi ne; stavudine +

di danosi ne; zi dovudi ne + alcitabine 2. |ndinavir,

nel finavir, ritonaWs¢Ogg saqU|naV|r soft gel capsul es.

3. Nevirapine or del avi rdl 4. See A-M Vandamme et
al Antiviral Chem s therapy 9: 187 at p.
193-197 and Fi gjg texn; ve regi mens are
for patients un @etotakeare regi men
because of conpliance probl ens |ty and for

those who fail or relapse on a r@o rited regi nen.
Doubl e nucl eosi de COIE[.’OI nations may lead to

HI V-resi stance and cl i failure in many patients.
6. Most data obtained saqui navir and ritonavir

(each 400 ng bid). 7. Z| ovpdi ne, stavudi ne or

di danosi ne. Anot her e t of the invention

provi des a net hod of d te i ng |f a pat| ent has
been adm ni ster ed drul a WO

2006/ 091692 PCT; 06/ 006333 28 HSCO 11 F3Ci ",N
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the method comprising the step of determining if a plasma, urine, bile or
fecal sample obtained from the patient shows the presence of a compound
of structural formula IB.

Ancther embodiment of the invention provides a process for
preparing a compound represented by the structural formula IC:

R2 R R*

N
K/N D /]R7
\CN\H,RE;

Formula IC
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein:
R’ is selected from the group consisting of R%-phenyl, R%-pyridyl,
R%-thiophenyl, R%naphthyl, and

lzﬁ\f
[)‘ s

R11

R? is selected from the group consisting of H and alkyl;



NNr ~, N d~o N~ N O the nethod conprising the step

of determning if a plasma, urine, bile or fecal

sanpl e obtained fromthe patient shows the presence of

a conpound of structural forrmula IB. Another
WRMIGPAENt of the invention provides a prod@&3&Ispags/006333

preparing a conmpound represented by the structural

fornmula I C R2 R3 R4 RIXNPPR6 N R6 R7 Nu R8 0

For mul a I C or pharmaceutically acceptable salt,

sol vat R'o8 selep@d frane teogroupveensisting of Rl, alleyl, sdtoxyalisy-,

B BB R Xl ™ o R iR,

Rmetsrosqﬂakyled fromthe group consisting of H and

Cel Lot S8 AR RHBIRGT B TRaTUC g BF MG YT

al koxyér:t"kyrd’5 RS afid RY ard ﬁﬁuéper@éﬁhp@émbalfﬂ@m the iu@r y! .
R9-ary R9- het eroaryl, and -

heﬁcmstﬁiiﬂglogl‘ikqndalkﬂ,r R2 and R3 toget her are =0,

=N( OR133s,; s%FIec%’ch?{rﬁqdé&%‘}nc%%’ﬂn Ry R6 and R7 are

i ndependent Ty se oup consisting of H
and al kyl; R6 is selected fromthe group consi sting of
R15 R17 R17 RL5 RL7 ARL6 | o7 7
RS ~ N RIS ¢
N\
I{ L{ LN
R'6, and R

R%is 1, 2 or 3 substituents independently selected from the group
consisting of H, halogen, alkyl, alkoxy, -CF3s, -OCF3, CH3C(O})-, -CN,
CHsS(02)-, CF3S(02)-, -N(R™®(R™);

R0 is selected from the group consisting of H and alkyl;

R is selected from the group consisting of H, alkyl, fluoroalkyl-, R®
arylalkyl-, R®-heteroaryl-, alkyl, alkyl-S(QOz)-, cycloalkyl-S(O2)-, fluoroalkyl-
S(02)- R*aryl-S(0y)-, R®-heteroaryl-S(0z)-, N(R'™®)(R'®)-8(0y)-, alkyl-C(O)-,
cycloalkyl-C(O)-, fluoroalkyl-C(O)-, R%-aryl-C{O)-, alkyl-NH-C(O)- and R®-
aryl-NH-C(O)-;

R'? is H, alkyt, fluoroalkyl-, cycloalkylalkyl-, hydroxyalkyl-, alkyl-O-
alkyl-, alkyl-O-C(O)-alkyl- or N(R"®)(R'®)-C(O)-alkyl;

R™ and R™ are independently selected from the group consisting of
H, alkyl and cycloalkyl, or R™ and R™ together are (Cz-Ce)alkylene and
form a ring with the nitrogen atom fo which they are shown attached;

R and R'® are independently selected from the group consisting of
alkyl, halogen, -NR'R'®, -OH, -CF3, -OCHj, -O-acyl and -OCF3;

R'7 is selected from the group consisting of R*°0-, and R®°R®'N-;

R and R'® are independently selected from the group consisting of
H and alkyl;

R?® is selected from the group consisting of H, alkyl, haloalkyl
cycloalkyl, heterocyclyl, aralkyl, alkylaryl, aryl, and heteroaryl;



Rl6and R N RO is 1, 2 or 3 substituents independently
sel ected fromthe group consisting of H, hal ogen,
al kyl , aI koxy, -CF3, -OCF3, CH3C(O-, -CN, CH3S(02)-
CF3S(02)-, -N(R18)(R18); R10 is selected fromthe

WQ L3¢ 16 nsi sti ng of Hand alkyl; Rl1l is selPEZ{US0F/PLsA
the group consisting of H, aI kyI fluoroal kyl -, RO-
aryl al kyl -, R9- het eroaryl --39%] kyI al kyl - S(02) -
cycl oal k%l - S( 02)-, fluor oal kyl - S( 02) -
Rg aryIR @s)gg[ectedag'onetr@rggwg/cors(shagofH alkyl, fluoro-atkyl-, R®-

1 S PUF B -nEra ol rebpr, EEBIIRR Uy Bichoa

R98(cazw RNy (Op)-; Rﬁmatewarws@z)cymwﬂ(R??woz)yIalkyl G(0)-,

o SR ek SRR A oD N RO}

anﬁ9 BAAN-e(ORdependent |y sel ected fromthe group
consi sting of  H, alkyl and cycl oal k or R13 and R14
t oget hdR agd Qr@znttmeariwtiyeaeéec&emfromd%wwun erapsipting of 6H
d{cggen atomto which they are shown attached; R15
6 are independently selected fromthe group
consistri lsg) df 2, 3bky) , hal ogen, -NR18R19, -OCH, -CF3,
agyé and 3; R17 is selected fromthe
group csb'ﬁ& AP 200, . and RPOR2IN-: RIS and R19
are inggpenslengty. sel ected fromthe group consisting
of H and aIk l; R20 is selected fromthe group
consi sthHgth@fpwsrath@wheﬁa|I%QI %y CHeycl oal kyl ,

hetero ak , and
het er og(%bﬁ&{s\}\ﬁ%ooﬁﬁo 1@@@4’ B 1o boeass 30 rer
is selected fron1the g2 ®P Réonsi sting of H al kyl,

f1uoro-al kyl - - arybélk | -, g89-heteroaryl -, alkyl,
al kyl - S(02) -, cycl oaRky| - fIF%or oal kyl - S(Q2) -

R9-aryl -S(02)-, RO- heterd%(

N(R18)(R19)-S(@)-, al kyl 8; ycIoaIkyI cO-,
quoroaIkyI-C(O)-, R9-aryl -C( O -NH-C(O - and
RI-aryl-NH C(O-; Qand Z are independently sel ected

f r\ﬁ?ﬁﬁ tah€ar%ﬂl=h@. é‘(ﬁH‘%‘f $riith RECOOH aR@nMNicidd chioride of. forwula
g sis 0,1,2, 3or 4;and

R°C(O)Cl; wherein R'-R® are as set forth for Formula .

In one embodiment of the above-mentioned process,

R? is selected from the group consisting of H and (C4-Ce)alkyl;

R® is selected from the group consisting of H, (C1-Ce)alkyl, (C+-
Cs)alkoxy(C+-Cs)alkyl-, (C3-C1g)cycloalkyl, (C3-Cio)cycloalky(C4-Cg)lalkyl-,
R%aryl, R%aryl{(C4-Cg)alkyl-, R%-heteroaryl, and R®-heteroaryl(C4-Cg)alkyl-;

or R? and R? together are =0, =N(OR'?), or =N-N(R"*)(R™);

R* R% R®and R’ are independently selected from the group
consisting of H and (C+-Cg)alkyl;

R® is selected from the group consisting of

R17 R17 17
R15 N' \“s‘ N’ R15 NfR
“%.l 4 15| &~ I /\N
: R'[B R R16 : and R16 i



t is 1, 2, 3 or 4; with the proviso that when nis O,
Zis CH conprising reacting an am ne of the formula
R RSBRARS R NI NRs R7T t/1 Hwith a carboxylic
acid of fornmula RBCOOH or an acid chloride of fornula
WORWFe6%2: wherein Rl-Re are as set forth f&CTH§NEPE3I3
I. I'n one enbodi nent of the_above-nentioned process,
R2 is selected fromthe gr‘é‘ép consi sting of H and
(C1-C6)al kyl, R3 is selected fromthe group
consi stRrig1 o2 OFf3 substitosnts independatly selected from the group

e T S

ROCHsGIC)CLENE LA 8(D,)-, GRISI@H)e ENER FYR%3nd

Rg het ?%%{Sg ]egcg?d ggzrﬁbkyl I{WR%ngQQ?HF@d (% Cf,ﬁsé& are

t
ar e ' gggp%rg%@éolig% rréﬁi tﬁé'ﬁ%hpf éd?i%]sfhh of Hoﬁﬂgmcﬁaﬁﬁk?l' folung

cd‘h@r@(gnc@)aikw@ (G ¥k, RNaaroawylh (By-Gaikh (Go |
oA S S S SR o
5 63(Eu}-e B hefamarS Oy (REHRS(Osb, @+ Tyl g (Cs

! 5O B8l G Sk R R Gl Qu k-
seMiga(ey- éﬁd)R?—bhﬁ-l\g{-@(l@) consi sting of H and

(G -Ce) qgk (qq%l% |§,] sel ect eézl6 ;Irolmth(émgéoup -
conS| st i gyl syt Celalkyly dr s lmioxsi i |

01- C%&B i Kcz )a}kleggd? cé;)d’ Utﬁ?c{)% gg(gtﬁldgélkyl -O-
f o(GiCoBkut pg/ %FM%) Cealkyh;

R® and R™ are mdependently selected from the group consisting of
H, (C4-Ce)alkyl and (C3-Co)cycloalkyl, or R'® and R' together are (Cp-
Cs)alkyl and form a ring with the nitrogen atom to which they are shown
attached;

R" and R are independently selected from the group consisting of
(C1-Ce)alkyl, halogen, -NR"™R'®, -OH, -CF3, -OCHs, -O-acyl and -OCF3;

R is selected from the group consisting of R?0 and R®R?'N-;

R'® and R® are independently selected from the group consisting of
H and (C4-Ce)alkyl;

R? is selected from the group consisting of H, (C4-Cg)alkyl, halo(C1-
Ce)alkyl, (C3-Cio)cycloalkyl, heterocyclyl, aryl{C4-Cg)alkyl, (C1-Cg)alkylaryl,
aryl, and heteroaryl;

R?! is selected from the group consisting of H, (C4-Cs)alkyl, fluoro-
(C1-Cgalkyl-, R%-aryl(C4-Cg)alkyl-, R®-heteroaryi-, (Ci-Ce)alkyl, (C4-Ce)alkyl-
S(02)-, cyclo(C3-Cg)alkyl-S(02)-, fluoro(Ci-Ce)alkyl-S(0z)-, R%-aryl-S(Oy)-,
R®-heteroaryl-S(02)-, N(R™)(R)-5(0,)-, (C1-Ce)alkyl-C(O)-, (Cs~
Cs)eycloalkyl-C(O)-, fluoro(C4-Cg)alkyl-C(0)-, R%-aryl-C(0)-, (C+-Cg)alkyl-
NH-C(0)- and R®-aryl-NH-C(0)-;

Q and Z are independently selected from the group consisting of CH
and N;



S(02)-, R9-heteroaryl-S(02)-, N(R18)(R19)_S(02)-,

(Cl-Ce)al kyl-C(O -, (C3- C6)cycloal kyl-C(O) -,

quoro(Cl-CIS)aIkyI C(O) R9- aryI-C(O)-, (C1- Ce) al kyl -
C§ - and R9-ary NH-C(O) R12 is H, (Cil-Ce)alkyl,

W‘? PUOEIYERL- CB) al kyl -, (C3- CLo) cycl oal kyl ( C1PCTASA0RI6333

hydr oxy( Cl- C6) al kyl -, (Cl-(B)al kyl - O (C2-C8) al kyl -,

(Cl-C8)al kyl -O C(O- (ClL-€8Yal kyl - or

N( R18) ( R19) - Cée%-@éa- C6) al kyl -; R13 and R14 are

i ndeperde @ [l Pevt ed from the group consisting of

H, (Cl ak Clo) cycl oal kyl, or R13 and R14

t oget heﬁégfe' %’(’?2 glskyl and forma ring with the

ni t r ogdis @ drot;whi ch they are shown attached; R15

and R16 .ar nde se fromthe group

consi st"Y‘ﬁ‘gtﬁ‘B‘me"(' ég‘j"h?'\@ﬂs b% g'é _NRL8R19, - OH,

- CF3, {§ChRotheP-@iAbbdimedt -6PCHR abdi&-réntimeaCbRsheks Othe
the group consi sti nﬁ'l of R200 and R2OR2IN-: R18 and R19

ar'ea¢ ethecaming with hercaibpwlinaeid or geisl philerisiesis sondcted

Consﬁgﬁé}%aéﬁe E?eb?%:wcgso‘?%ﬂ'&atﬁgﬁ o @HQ &%@mirﬁl cHl Q4R

(Ctatd@(y})eymtnazdtql (HRBEY oend| y-(3aimeth@ande)pbpyl)-3-ethyl

Co).al. d het l; R21
se(faé%? 'ﬁ’"@{b %ﬁ%loﬁ(?%ﬁ%‘zggﬂy sfl ﬁgog;yH (C1- ICZ) al kyl ,
fluoro Ar(o@ier@ﬂtﬁidﬁ’ﬁént ofﬁ&' W/&‘lﬁt(dﬁ]pr@ﬁ&i@é e following

R9 het er oa é ) al kyl - réktdjgj

TERceaded) okl L Sabig 1 oISpIRRNRRORSN SAPCTE G

et eroaryl - S(02) -

N HRE e e ki 00| (s
C6) cycl oal kyl -C(O -, fluoro(Cl-C6)alkyl-C(0)-,
R9-aryl -C(O) -, (Cl-C6)aI kyl - NH-C(O - and
RO-aryl-NHC(O-; Qand Z are independently sel ected
fromthe group consisting of CH and N, WO 2006/ 091692
PCT/ US2006/ 006333 -32- nis 0, 1, 2, 3 or 4, sis O,
1, 2, 3 or 4, and t is 1, 2, 3 or 4, with the proviso
that when nis 0, Zis CH |In another enbodi nent of
t he above-nenti oned process, the



reaction of the amne with the carboxylic acid or acid
chloride is conducted 1in the presence of one or nore
am dation coupling agents, such as 1-
hydr oxybenzotri azol e (HOBT) and

WQ 20080469t hyl ami nopropyl ) - 3-et hyl  car bodi PRTAE2006/006333
hydrochl ori de (DEC). Another enbodinent of the
i nvention provides the forBdwing conpounds in Table
1. Table |I also provides the mass spectral data
(HRVS) for the conpounds WD 2006/ 091692

PCT/ US2006/ 006333 - 33- Structure HRVS

631 3433 0 SN ~N N OH V O 522.3068 N~ FgC |

~1,,NA~-N N "OH sthcture38.3000 O F3C _IN NHRMISN | tO
’)A 3464 N~ F3C --Nil NN OTahle 2|

Q

below
dditionally 5??@% the activity data | B340

OAK,NJO w):(

N 522.3068
o0
< o
N A N~0H
O

| 538.3000

g ‘\,NJO %Nm

IIII

624.3464

“b%“Q

Table 2 below additionally provides the activity data (ICsq in

nanomolar, nM) for the compounds listed in Table 1, as determined by the
Luciferase Replication assay detailed in a later section of this specification.



nanonol ar, nM for the conpounds listed in Table 1, as
determ ned by the Luciferase Replication assay
detailed in a | ater section of this specification. WO
2006/ 091692 PCTf US2006/ 006333 -34- Table 2 Structure
WQ{R0p6/0926331 i cation 1C50 luciferase nM Yu- ZCTAB200/00GE33
SNIiNN VOtN/N O>100 N~ ,N F3CN NO™H8 N~
F3Ch'NOH 00.4 o~ NI-A4- FBCNNO O The
conmpounds of the present invention, also referred to
herein as the inventive dabboAnds, are particularly

eof al ac A OO Aant ANt ot
Ll\DCI Ul Ao A wstr(ﬁﬁtuurauul L . H]V
- Replication
ICso
luciferase
(nM, Yu-2)
F\@ 43

\E >100
/@ANJﬁ
FaC N =N
N
I
~
l

0.4

The compounds of the present invention, also referred to herein as
the inventive compounds, are particularly useful as a CCRS antagonist.

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



Conpounds of the invention can be made by procedures
known in the art, or by the nethods described in the
exanpl es bel ow. The followi ng preparative schenes and
exanpl es shoul d not be construed to |limt the scope
WQR00/AU6Yi scl osure. Al ternative mechani sti c PEAUSRYE06333
and anal ogous WD 2006/ 091692 PCT/ US2006/ 006333 -.35
structures within the scop‘ésof the invention may be
apparent to those skilled in the art. The foll ow ng
s oftiusiitres withinrthe geppeohihe inuentien mayde anpanentdo those skifed
aQErtﬁg%ﬂti ons indicated: tetrahydrofuran (THF);
et hanol” (EtOH); nethanol (MeOH); acetic acid (HOAc or
(Ac()—i) ; ﬁtdf?:lomngsawen(slﬁmeagems Maycbmﬁféwddtommh @& the
_ ; trifl.uaroacetic, aci TEA) . Lri cetic
Ay asBotenituhran i shanp i EidRETetfano
m éWrécomp ReseAGS (190AR G AcOMSF &@l:acbgat@t@d@ﬂ ON-

di et hyl ether ert-but oxy- carbonyl

(ELIN): y %Et 20): ter _
( stimethyifognamisle{PMR)c rdperoacetia srik CLFA e éupmecstic

(e (AN PG RrotBepO R bbb

4-ghidrV6 P BAY; triethylaindne (EtgDVIRthyl ether (Et20); tert-butoxy-

55 ORI AT LI e+ i et
1_ H : - F
L S EhORT R TS ot

t evipléinaetivisily camiseui VDAY r &-ginetayaminapnddine (DWR)g

[ [ I y I .

oS RReBpy L REGREAY, AT MR A el MaGN:

( mc&rriitﬁ[e; hhdrli-(Gediﬁi%fﬁb y(D)aI ﬁiﬁop&(ﬁﬂ)marezoote;h}/)o%alrgggirr@ident ative

exa e 0 e

P@Wﬁpﬂﬁ'ﬁfdmeﬁﬁgﬁ-%}w ﬁ%memdemn@@#wq- Pr 2NEt

R2 R3 RébnBourdsméprebents@y tide fAllobingSnvention can be prepared
by standard coupling conditions of an amine and carboxylic acid (REBCO,H)
(or acid chloride,R®C(O)CI) (Scheme 1). Representative examples are
shown below.



RRNREBRBNR7I'" OR7 or Nu RB NHII C R8O O
Exanple 1 Ft N OH , ,NQS5N NhN O Step 1 0 0 MBSO4
BnONO OEt + BnO NH2 benzene ACEt Et hyl
acetoacetate (7.5 g, 58 mmol) and O Benzyl hydroxyl
WRMIH1627 1 g, 58 mmol), and MySO4 (5 g) WCE/USAREPIGHS
in benzene and stirred at 25 C for 24 hours.
Filtration and concentrati'c?ﬁ'gave the oxime. WO
2006/ 091692 PCT/ US2006/ 006333 -37- Step 2 CO Et
Bno"" SnClg 2 0 Ot cH3CNBehemey10oBn The oxine (1.0 g,
4.25 mmol ) was taken up in CH3CN (8 m-) and cool ed
to 0C Snd4 (4.3 nm, 1.0 Min CH2Cl 2) was added
dropwise to the solution atED§ C. The sol ution was
stirred at 0 C for one hourH%he sol ution vvas

guenched vvlth saturated Naé a2CE5 " (ag.). The, Jure was
extractRGR3 th EtOAc. The g ned orgaﬁf yer
wer e R brine and" d ( MySO4t |on
and co en ratli gh gave a col apl ess oil. KS'NC
via flash c Q’r aphy (3/1 hexanes/ Et OAc
gave 415 ng (3% %yof the erfimi de as a colorles Nl\erB
Step 3 _—
C|\WR8
0
Example 1
©
4 Jw
Q OH
A N LN N
y A
v n. LN
0
Step 1
M MgSO4 B”O“IN 0
+ BnO-NHp, ————
OFt § 2 benzene OEt

Ethyl acetoacetate (7.5 g, 58 mmol) and O-Benzyl hydroxyl amine
(7.1 g, 58 mmol), and MgS0O, (5 g) were taken up in benzene and stirred at
25 °C for 24 hours. Filtration and concentration gave the oxime.



CO2Et CO2Et Y Cu(OAc)2 NH2 N, OBn pyridine NN OBn
The enam de (415 ng, 1.5 mmol) and Cu(OAc)2 (400 ng)
were taken up in pyridine. The m xture was heated at
100 C for 4 hours. The solution was cool ed and
WeHe®ieRat ed. The residue was partiti oned PBEUSRRISEHI06333
Et OAc and 10% NHAOH (aq.). The aqueous |ayer was
extracted wth Et OAc. The3éonbi ned organic |ayers
were washed with brine and dried (MgSO4). Filtration

arfep@ncentration gave a brown oil. Purification via
flash chrormt aphy (9/1 hexanes/ Et QQQ eS| 02) gave
330 mg (80% NheOpyraz<$In6|4as a_collofLess oil. St ep
4t \ NaCH I\I' N-NOBn OB 72006/ 091692

PCTI US2006/ 006333 - 38°“TheChasNer (54512% 1.99 nmol)
and 1 N NaOH (ag.)was taken up in dioxa gFEtCH The

sol uti on was heated at 75 oC for 24 hpurs. The
sol ut i ditevexéne ¢hoen th25treanol) was tekenup inClhisGN48 i) fandd

ordRieg HEC. (8fiok ¢ Bl Teruil ol i fatrbbiuise to the
T@Immnmﬁﬁm o'ﬁieasalembrmasasm;’adai (PenMbde oné $1b4r nthe sdlution
3 vpﬁs qlge@@eg g&tﬁmaﬁﬁrategqg@,@&fagi ?W; snng,t Fqb'_gvéﬁgqﬁactéé

Cakifh EtCﬁNé The EHABIRRY O F&@rs%@wa%ﬂé@%th%ﬁlﬁem9
Step 5 EDO F~ | Pr2N ~ 11 00 2H NJ) ~S. NN

~Nirpqd (Mgﬁ@ql).-ﬁllmamn amy ggnogniralien gaveshceloriess oil.
Purification via flash chromatography (3/1 hexanes/EtOAc, SiO;) gave 415
mg (35 %) of the enamide as a colorless oil.

Step 3
COLEt CO,Et
Cu{OAc), 2
“ S B
ridine -
NH, N\OBn py N N
0

The enamide (415 mg, 1.5 mmol) and Cu(OAc); (400 mg) were
taken up in pyridine. The mixture was heated at 100 °C for 4 hours. The
solution was cooled and concentrated. The residue was partitioned
between EtOAc and 10% NH4OH aq). The aqueous layer was extracted
with EtOAc. The combined organic layers were washed with brine and
dried (MgSQ,). Filtration and concentration gave a brown oil. Purification
via flash chromatography (9/1 hexanes/EtOAc, SIO;) gave 330 mg (80%) of

the pyrazole as a colorless oil.

Step 4
CO,Et COH
\ NEOH
! Bl
‘l\‘l dioxane N~y
OBn an



The piperidine A ( see below for synthesis of A 122
nmg, 0.24 mmol), EDC (56 ng, 0.29 mol), HOBT (40 ng,
0.29 nmol ), iPr2Net (93 ng, 0.73 nmol), and the acid
61 ng, 0.24 mmol) were taken up in CH3CN. The
WAHGER was stirred at 25 oC for 18 hour s PCTHIE2006/006333
sol ution was concentrated. The resi due was
partitioned between Et OAc- d8d 1 N NaCH (aq.). The
aqueous | ayer was extracted with Et OAc. The conbi ned
Et OAc [Thpaster (545 mona SPeumad)tanduir N iNaClrh ¢iq pivdsdteken up in

oidosRbpH. LS oL BB 25 pfar PAYyA. e

¢ holutieh agrsaqaimgenttated. Th2 GbRitiorivas ﬁi@ld,lfleﬂi With gaw BIU!(QS (pH

I I I 166
) 3308 Tomesou oY S PR LHetar GOH s5d Undgt high o
6 \%\: IThE amd\{'}aé obt%ﬂ'(e@aa%%\nﬂrte §0\Wder“(|§‘i N 61’1@%;12%2}"'@3%\[}711:{’\'
et(ﬁ@Ci% 14115) Tl‘lbiZ) & ﬂ!@ (W’ﬁiﬂ)) 2 &ﬁ(ﬂs F&iHBM(S( 40)ngR5 -V\EBE (m,

S Bl G LB B2 BB Pl 27 P08 s

shaken at 25 C for 30 minutes. Filtration gave a
yedtepy oi | . Purification via preparative thin-|ayer
chromat ography (15/1 CH2Cl 2/ net hanol, Si02) gave 79 ny

(67 99 pf Example 1 (firgdc conpound in Table 1) as a
coIorIe. m p. (2 HEIOBT 214- 215 C, calc'd
for C32HABEANGFS (MH ') : "83% 3442; Found: 3433.
Synt he t‘l%’ peri di ne A %% | %?é)HN : Nk
RS I (N VSR S
R S |
V/ N- Vo N\NI{Q
A HEn I

The piperidine A ( see below for synthesis of A; 122 mg, 0.24 mmol),
EDC (56 mg, 0.29 mmol), HOBT (40 mg, 0.29 mmol}, iPr2NEt (93 mg, 0.73
mmol), and the acid (61 mg, 0.24 mmol) were taken up in CH3CN. The
solution was stirred at 25 oC for 18 hours. The solution was concentrated.
The residue was partitioned between EtOAc and 1 N NaOH (aq.). The
aqueous layer was extracted with EtOAc. The combined EtOAc layers
were washed with brine and dried (MgS04). Filtration and concentration
gave a yellow oil. Purification via preparative thin-layer chromatography
15/1 CH2Cla/methanol, SiO; gave the amide as a colorless oil (166 mg, 95
%). Low-res MS (MH*) 721.



doO tNH A Step 1 OH Na(MO)3BH OH HN I CHO PMB~N MeO
WO 2006/ 091692 PCT/ US2006/ 006333 -40
4- Pi peri di ne-nmet hanol (10 g), p-anisal dehyde (13 nL),
and Na(AcO) 3BH (22 g) were taken up in CH2Cl 2 (250
WOIW0UE stirred at 25 C (19 h). The sol uPCENSHAF006333
diluted with CH2Cl 2 and washed with I N NaCH (ag.).
The aqueous layer was extr&®ted with CHzCI 2. The
conbined organic layers were dried (Na2SO4),
f idteeBed, and concentrated which vyielded a yellow
oil. The residue was taken up in Et20 and washed with
I M HCk g.). The aqueous acidic |ayer was extracted
with Et2 he acidic |ayer was cool ed f C and
made basi C¥Vi a addi tion of NaOH pellets ( 10-12).

The m@ys extracted V\szEtasc@I—QCI 2. The €o ned

or gapiyc I ayer re.dr i (Nazso4 m H

c nvat ey\ﬁh% ujt shed tzhe aI N
as®a thick o 2(}IDI\/SO “PI\/BN90nyIN

chlorlde PMB' N Et 3No O (7.2 m-) was taken up

CH2Cl 2 (200 nlL), and the resulting soluti onemsm

cooled to -40 C (CQO2/CH3CN). Oxalyl chloride (8.9 rTL)
in CHzC 2 (15 m -) was added dropwi se to the solution

The- solltisi STETAR S K13sma: 0.56)meh pf PiSasiorldput)
Thﬁér@'t@l@?ﬁup nMe@HI)THemidiFE WA s (pfdbedlintb al\la§rr aéﬁ@:@tascand
the solution at - 40 C, After the addlt

r e-‘é,@rgqcidgltl‘sw asii e Thesmidyremeas shaken 4’02% Ciftafr303nmutes
oo o2 & YGAEN. Tk yia BShePaEInibfalct e
f mimdatogr&phm(ﬁld rGHEgmethanok $iQd) gavaﬁg cmg 67 %) 6f

o eslﬁ?@@lr%cpﬁ]poung ?n 'Fatglg r‘!) 5135 argon)li!legg oil. ||':}1 ‘Q(Qll-}ﬁi} Na-
215 °C, HRMS calc'd for CaoHsOsNsFS (MH'): 631.3442; Found:
631.3433.

Synthesis of Piperidine A

Q N/'\'
K

NH
A

Step 1

Na(AcO)3BH
MeO



CH2Cl 2 and washed with I N NaOH (aq.) The aqueous

| ayer was extracted w th CHzZCl 2. The conbi ned organic

| ayers were dried (Na2SO™4), filtered, and

concentrated which furnished the al dehyde as a yell ow
WQR6PNP27 g, 97 9. Step 3 WO 2006/ 091692 PCT/US2006/006333

PCT/ US2006/ 006333 -41 N NN N CHOH, PMB NC N N

H\N~ PMB'N ° VN Boc ~N Boc 4fhe al dehyde (11.3 g),

(S)-N-Boc-net hyl piperazine , and

benzot ri-Biperidineangthgnol \&d g), maamalgmnda (b@mignand 350

(@B IR 2L 1RGP G EHSCH ERYAL) e $580 125,

al’(d 9¢)nThetsohtiod waﬁhﬁiu@dﬂfﬁﬂt CHsRlobad agddhed with NIMHiS

N (80 IpATAS aaRp i BV eRisas Ridrackadnio CHef: JPgdombived

b%?é@ﬁl&'f:ﬂé% ﬁeﬂﬂ@’r‘l&i (l\fdzsm )t fikerBH %@é&c’éhﬁ@tea%léﬂml )
was  taken up in_d e m) . sol ution was

cadglded ayetiowoil3 Theweﬁj@l@waﬁ;akena@neﬁt@rﬁnd wieBhed witbd
m'l}ﬂ‘?{Clgaﬁ h%ﬂagﬁé%s' fik E]y?m)as acté’ﬁiﬁﬁﬂ 0.t e acidic

e resu genous
s daysriveas camm toel P2 dnd maw tfasmmda stiditiore df NaOt—hmllets (pH =

te at ref r 5h sl o uenched
o T8 e b in ik exteris St G e T SPOPIER LT

COBgsts et Gfle® méﬁsm?éqnt@mndmﬁwéﬁﬁatda vHI@Sfurnished the
part|t| oned between EtQAc and 25 wt % sodiumcitrate.

rrlcehinl €84 g1 89 &6) araithiskidlact ed with Et OAc.

Step 2
oH DMSO CHO
-N oxalyl chloride - O
PMB EtN PMB

DMSO (7.2 mL) was taken up in CHzCl, (200 mL), and the resuiting
solution was cooled to -40 °C (CO/CH3CN). Oxalyl chloride (8.9 mL) in
CH,Cl; (15 mL) was added dropwise to the solution at — 40 °C (mechanical
stirrer). After the addition, the solution was stirred at — 40 %C for 30
minutes. The alcohol (18.4 g) in CHxCIz (40 mL) was added to the solution
at — 40 °C. After the addition, the resulting solution was stirred at — 40 °C
for 30 minutes. Triethylamine (33 mL) was added to the solution at — 40 °C
at which time a precipitate formed. The mixiure was stirred at — 40 °C for
15 minutes and then at 25 °C for 45 minutes. The solution was diluted with
CH,Cl; and washed with 1 N NaOH (q). The aqueous layer was extracted
with CHCl,. The combined organic layers were dried (Na;S0,), filtered,
and concentrated which furmnished the aldehyde as a ysllow oil (17.7 g, 97

%).

Step 3



The conbi ned organic | ayers were washed with brine and
dried (Na2SO4). Filtration and concentration gave a
yellow oil. Purification via flash chromatography
twice (1 sf tinme: 2/1 hexanes/acetone, 2"d tine: 4/1
WoR§0eeie)2091692 PCT/ US2006/ 006333 - 42 hex aRESUSAW6/ eGP
furnished 17.8 grans (72 % of the desired piperazine
as acolorless oil. Step3#lF | \ F~ HO N MOH N
PMB' NN N Boc PMB'N ~NH The Boc- pi perazi ne (750 ny)

and 3 m of 4.0 MHC i "&Kjane were taken up in
McOH and stirred at 25 h). The so hOR was
concentrated. cubhe residue mas partitio bé&y ween
CH2Cl 2 ar@N NaOH (-ag———Fhe= aqueous | ay®r S
extrapg‘ﬁé}dl ¥t h CH2Cl 2. Thg¢ conbi ned or ' @;Eﬂs
were dried (MgSO4). Fi II_N%i on and con entrat;\ggl gave
582 mg (97 %9 of the pi perl\?zi ne asPMB” ow HTBoc
Step 6 F1I ~ OF Boc Bt PTSA N ~~ CN PMB'
HO>CN PMB N Boc The pi perazine (582 np),

N- Boc- 4- pi peri done (281 ng) and p-tol uene sulfonic
acid (3 ng) were taken up in toluene and heated at

o T 12 L 58} e e 4T ch e
C oSl 28trRRH1cAE @ \Rere Ak W I Hbnk8ne gé;éoa %Lgﬁfﬂ RE8d with

The solution was heated at_ reflux f tional 3
h. azpgopigiramowal afdkO (Rsenditarkitap) égrah s AniThe sofution was

t28 ?f%ﬂ%@@%ﬁﬂﬁ%?oﬁﬁ%ggg@éﬁolétaﬁeuct%aesouszad% is in the

next step.

Step 4

The crude benzotriazole adduct from the previous step (48 mmol) was
taken up in dry THF (200 mL). The solution was cooled to 0 °C. 3-
Fluorophenyl magnesium bromide (290 mL. of a 0.5 M solution in THF} was
added to the solution at 0 °C. The resulting brown, heterogenous solution
was warmed to 25 °C and stirred at that temperature for 5 h. The solution
was slowly quenched with 25 wt % sodium citrate, and the mixture was
concentrated on the rotovap. The residue was partitioned between EtOAc
and 25 wt % sodium citrate. The aqueous layer was extracted with EtOAc.
The combined organic layers were washed with brine and dried (NazSOy4).
Filtration and concentration gave a yellow oil. Purification via flash
chromatography twice (1% time: 2/1 hexanes/acetone, 2™ time: 4/1



-43 Fj FI / MewmBr N PVMB N NCN tN Boc PVB
NN Boc The toluene solution of the cyano-am ne from
above (1.4 mmol) was diluted with THF, and MeMyBr
(2.4 m_ of a 3.0 Msolution in Et20) was added to the
WQH0EP1eM. The resul ting sol ution was stirr @ TAS200G00G333
for 18 h. The m xture was quenched wth 25 wt %
sodiumcitrate. The mixturé?was extracted with EtOAc.
The conbi ned organic | ayers were washed with brine
adﬁ)@nes{aceétwgmmymsfmd th.agrams Giad%p ofibe wesied pipegeine as
887 niE ‘%rt ch nmet hyl at ed pi peridine (100 % based on
t H&° Q g piperazine in Step 6). Step 8 FO- F N
TFAA' N PMB'N~- VN iPr2NEt tN N5 'Boc HN Boc The
PVB Brot ected piperidine (887 ng) and i Pr2NEt (0.5 nl)
ken up in CH2Cl 2. Trifluoroacetic anhydride
(0.3 n) vvas co.o and the solution was stirred at

25 C for | h. oI uti on was concentrat and t he
resi due was tak in I\/EO-V N NaOH(, , . he
sol uti on was eaE ed at 75 C Gk 3 h. The sol i on was

cool ed and ongén Nat d. The ggl due \7@3/{)‘3” it i oned
between and Na()—l(aq . Thepnaqueous_| gper

ele cted with CHZB@FZ The cdifine orggﬁrc
Iayers were dried (MgSO4), WO 2006/ 091692

PCT/ US2006/ 006333 o
The Boc-piperazine (750 mg) and 3 ml of 4.0 M HCl in dioxane were taken
up in MeOH and stirred at 25 °C (16 h). The solution was concentrated.
The residue was partitioned between CH>Cl> and 1 N NaOH (zq). The
aqueous layer was extracted with CH,Cl,. The combined organic layers
were dried {(MgSQ,). Filtration and concentration gave 582 mg (97 %) of

the piperazine as a yellow foam.

Step 6

ARG ¢S &

A , T
PTSA O/\ N
PMB,I\O/\ L NH o LN
oSN N
“Boc

The piperazine (582 mg), N-Boc-4-piperidone (281 mg) and p-toluene

sulfonic acid (8 mg) were taken up in toluene and heated at reflux with
azeotropic removal of Hz0 (Dean Stark, oil bath temp = 150 °C) for 2.5 h.
The solution was cooled and acetone cyanohydrin (0.2 mL) was added.
The solution was heated at reflux for an additional 3 h. The solution was
cooled. The cyano-amine in foluene was used as in the next step.

Step 7



-44 filtered, and concentrated which gave the

pi peridine as a yellowoil. This material was used

directly in the next step. Step 9 F D--s02Cl HNC 5

Et3N O O~Nds Nt)N, ' Boc Boo The piperidine from
WE@H0BE1. 46 mmol ) and Et3N (0.45 ni) wer ECTARUAG/AG333

in CH2CI Z and cooled to 0 C. Cycl opropyl sul fonyl

chloride (230 ng) was addéd:- and the resulting

solution was stirred at 25 C (2.5 h). The solution

was diluted with CH2Cl 2 and washed with 1 N NaOH(,,.).

The aqugous | ayer was extracted with CH2Cl Z. The
conbi nedni c layers were dried (Mygo4), filtered,

and conceRizated. The residue was purifi pya flash
chromat ogr dphy] (3/1 hexaneghfget one, Si02 i ch gave
693 N om cyano- a.m_ne._,.from Step 6): as| a

yellqa; oijl. t e F~ F~ N ~ ~| "N~
MY SN™~N V 0"vN'Bot b NH A The BOWZ\% 693
ng) was taken up H 4.0 M HOPMBT 1 oxan \@b
added (2. 5 nL), and the resulting solution was N“Boc

stirred at 25 C (18 h). WD 2006/ 091692
PCTI US2006/ 006333 -45 The sol uti on was concentrat ed.
The resi due was partitioned between 1 M HCI(aq ) and

Etﬁ%bﬁ?@gesa HROH 3" e Sianoarning oM abaye ed 4 } 0 as Qe
pe\h.krﬁtﬂF ﬂh‘dj Mem@re}%i 4 mld Bfea @0<ML§oﬁJt?6ﬁ$n Etgb)a@etseéﬂdwdtt@

he_conbi ned CH2CI 2 | ayers were
( szs@nwﬂom Th@rwltlr@rﬁsnl@@nd&aﬁstaﬁegeﬂt@ﬁu"@rfoga% 4P ny

( %IX%@I‘G Wastcﬂf%nched with 25 wt % sodium citrate. The mixture was
extracted with EtOAc. The combined organic layers were washed with
brine and dried (MgSQ,). Filtration and concentration gave 887 mg of the
methylated piperidine (100 % based on the starting piperazine in Step 6).

Step 8
F\© F\@
0w o o

“Boc
N“Boc

The PMB protected piperidine (887 mg) and iPrzNEt (0.5 mL) were taken up
in CHxCly. Trifluoroacetic anhydride (0.3 mL) was added, and the solution
was stirred at 25 °C for 1 h. The solution was concentrated, and the
residue was taken up in MeOH/1 N NaOHsq). The solution was heated at
75 °C for 3 h. The solution was cooled and concentrated. The residue was
partitioned between CHoClz and 1 N NaOHgq). The aqueous layer was
extracted with CHzCl,. The combined organic layers were dried (MgSQy),



Piperidine A as a yellow foam The remai ni ng conpounds
of Table 1 were prepared using a simlar procedure
and appropriate reagents. For preparing pharnaceutica
ositions fromthe conmpounds described by this
W(??‘W PX6%Bn, inert, phar maceutl cal | y accept aBCEUSH0¢/P06333
can be elther solid or %gld Solid form
preparations include pomde " tablets, dispersible
granul es, capsul es, cachets and suppositories. The

pdiligesds and saneensrated whish dawe dhmplpeadide e afyedawalio Jhis
t 4 redient. Suitable solid
Cgp??@?@”%ggg ngﬁ%ﬂyﬂ?ﬂﬁrﬁggbgge g. magnesi um
carbonat e, magnesium stearate, talc, sugar or |actose.
| ets, powders, cachets and capsules can be used as
sobedd osage forns suitable for oral adm nistration.
Exanpl es of pharmaceutically acceptable carriers and
nethgds of manufacture for various conp05|t|ons may be
found™ . Gennaro (ed ), Rem ngton's Ph3 utica
Sci enc 18th Edition 1990; Mack Publ i Co. ,
East on, Peggiflvanla i?”ﬁ“&c orm preparations |;L;ude

spensi ons—aprel——eﬁml si ons. of

sm
E but is notEtdNi nmited to, cwaher or N
e Zprop ghycol solutions for_paentera
|nject|on or a NLgn of sweeteners\an® opacifiers N.
ui Boc

for oral solutions, °§uspen5| ons and enul sions. Liq
form preparations may al so include solutions for
intranasal adm nistration. Aerosol preparations

s ol HERP R B B - APtrOnagY BN ALl iats en up
Wi i ICHL,CLPARY e8tedio G Eyééﬁ%&l@ﬁ#&y{i é‘[ﬁlbh@é (2%%@% Wis
an i nert conpressed gas, Al so i ncl uded

arasideg) aed tf@rrﬁﬁwtre@a@!ﬂﬂ%wég SR ALAELG (2 Bhacdhe sobon

d f
COERRA IR1L0L B 050 0 | RGOS, (Dooos ver
P@vaasammm g81,Chad rpauomiilmcbd)rgammlayesss wate dmed Such

ot ditSRed 206 et -l rRUERTTS Ak S toste
inHrtvmé@@l'a?Jhyt(Bﬂﬂ%i@haﬁbbétoné' rsioLY skl gav@B93 mg (80 %

conpositions can take t form of creans,
from cyano-amine from Step 6 as a yellow oil.

Step 10
F\© F\@
Nege A
V/“sb'o/\ K/N\b ‘MeOH O/\ K,N\b\l

N“Boc H

A

The Bog piperidine (693 mg) was taken up in MeOH. 4.0 M HCI in dioxane
was added (2. 5 mL), and the resulting solution was stirred at 25 OC (18 h).



| oti ons, aerosols and/or enul sions and can be incl uded
in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose.
The conpounds of the invention may al so be

WoHReMi®Eered oral Iy, intravenously, intraREEEFI06/333

subcut aneously. Preferably the conpound is
adm ni stered orally. Pref effabl y, the pharnmaceuti cal

preparation is in a unit dosage form In such form
t Hdemobigignavasoeoncentsatiedi Theeesidur was paditiohgd betweandrivit

985 RTS8 IS S B T, R
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prefera rom about 55 to about 200 ny, accord| ng

t diperisinh Esaiyeliondppi. catl on. The actual dosage of

the in i

omena RS e BMRSLEET TUGE e frendBl Riha o similar
s eracaduye ahd aphapuarhede!ag&rﬂs bei ng treat ed.

Det er nat| on .of f‘l er dosa m=\t for a
o o1 CEPEbredring phinatetied cpfbp oty fom i cobolnds
Falesifsbeesy RCifiveritloR, ifest! pharfiicbitichfly aseepi@le I@Qmers can

di vi ded and adminjstered I n portjons dur| ng the %/
S,

aé)ereétb@r peligl oriquich rerlist form arepaEaiiven dyFlude potders, table
dé'rs‘ilslﬁyémﬂe@cag%eg )ﬂ/&@%ﬁd%ﬁg@{iﬁoné V?Hé Bﬂderfs

an [or t phar maceut I ca accept ts thereo
widnd takletsrragy bacemtpaised otirorg abouttthte ahodd 98 perasit attive

CoROBR SleBlef 5818 e O R RS alF oRlrReBRalRT,

gfc_a:'ﬁdn?tei ymgrmmnbeﬁeag}té rtaiaf Qf:!;ar Ar lagfisea Tabketg moRaides)
al 0Ss ere|nen or ora m ni tratlQ
et DA LaBaAIE 555 bR yRUApe RIS Ade ot SRt Tor oral
pra'ﬂﬁﬁﬁ@l‘?éﬂbnl@(dﬁ%lé@w ;Bﬁhr%%@etmﬂaﬂ’@é(sc BaRBRY &l ¥

about 200 ny/ , in tw to four divi ded doses. WO
2@@@71@;%@%&@@9 B2 0§ AGD SN POS PN RaY s BUNg A A.
o R TR Aoh e ot Sacnces, TofTaiidt [fi0)

[ rlﬂmwkt!?lm’ushmgICo Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and
emulsions. An example of this includes, but is not limited fo, water or
water-propylene glycol solutions for parenteral injection or addition of
sweeteners and opacifiers for oral solutions, suspensions and emulsions.
Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions
and solids in powder form, which may be in combination with a
pharmaceutically acceptable carrier, such as an inert compressed gas, e.g.
nhitrogen.

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



be determ ned by the attending clinician in view of

t he approved doses and dosage regi nens in the package

inserts or as set forth in the protocols, taking into

consi deration the age, sex and condition of the
WOANGHE2and the severity of the conditi on PCTAER8600633]

a preferred enbodi nent, the conpound of the present

i nvention can be used to-ffeat Human | mmunodefi ci ency

Virus by admnistering to a patient in need of such
t rossenteral admirtisdradipeu Such lifyid étﬁrrr@dnd;lu@e aelbtiens, stispansions

or ounds of formula IA or IB, preferably in
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i rpadeft ofdhe imatex er iegeoit dyrirrs arerapnvaniipnshis tbe apderthis
‘? ds of the present invention and the antiviral
3{{& or agents may be adm nistered in any order such
as, fofThexampoands eﬁﬁherihvaanltlbry mayaisoube adminjstered orally,

Si rrultane usly and . the |.i . The anounts of the
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bi tors, non- nuc GOS reversé transcri ptase
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dr ' t falling wthin these
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L DRcE REPSAES yoph TR BrbMeoS e Blrsriet S ety of

erthé khRditiGPb&ifg tleatert, LBéT@‘}mn&fb‘?be th@ﬁﬁjgs@ii dB€age regimen
nevi rapi ne, delaviridine, WO 2006/0916

pdoy @g@d@gl@@gm@n is wighin the skill of the arf. For convenience, the
total daily dosage may be divided and administered in portions during the

day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be
regulated according to the judgment of the attending clinician considering
such factors as age, condition and size of the patient as well as severity of
the symptoms being treated. A typical recommended daily dosage regimen
for oral administration can range from about 100 mg/day to about 300
mg/day, preferably 150 mg/day to 250 mg/day, more preferably about 200
mg/day, in two to four divided doses.



efavirenz, PNU-1 42721, AG 1549, MKC- 442,
(+)-calanolide A and B, saquinavir, indinavir,
ritonavir, nelfinavir, |asinavir, DWP-450, BMs-
2322623, ABT-378, anprenavir, hydroxyurea, ribavirin,
WQ00g0914%2- 12 pent af usi de, Yi ssum No. 1160PCEHyE2006/006333

AG 1549. In particular, the_ conbinations known as
HAART are cont enpl at ed for4dse in combination with

the conpound of this invention. For conbination
treat rlne dgsen and desagrregimenselithg dIRTda MINRNse Pls anche
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acceptable carriers. In anot her embodi ment, the method

e 2l rf“P"@aﬂhaﬁr@a%q‘tlcé'|36?‘"gf&ﬁtﬁtbﬂ%ﬁ%rﬂﬁ@nt '?Qa?"e‘@?\"% Rre E'ia@fyt one
t I3 | SRt ory

bot\%g dfgﬂé\gr?gégents EJF F@ﬂlﬂ?l?&%ﬁéé&ﬂyﬁﬁl P ttﬁfelf' conpri ses

adcnmbleatmn wigh thee:ompqmd of maweswmtlmeﬁ‘he anhwtahe

ot B aiin 88 Pe oBERRRR o750 ot of

t l’lﬁrl?éélﬁaﬁ\{]mﬁbn fa shxglﬂmsa]gjd fored. ﬂ'lhetdn% ortrT@rgsmhqrmndm gf
t v St I Sea mmat or 0 Se .

o e oprent BeptR &0 (e Al FOBRL Sraeeiieey be SAstered

CQH@n?%wé}rsuwaa hh@x&ﬂﬁﬁog%tfheﬂﬁaﬂyh@ondﬁrr%&ﬂw
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claim 1 and 10 mg of an anti-viral agent present in a single tablet. An
illustrative such “single tablet” would be, for example, the anti-cholesterol
medication VYTORIN® (available from Merck Schering-Plough
Pharmaceuticals, Kenilworth, New Jersey).

The antiviral agents contemplated for use in combination with the
compound of the present invention comprise nucleoside and nucleotide
reverse transcriptase inhibitors, non-nucleoside reverse transcriptase
inhibitors, protease inhibitors and other antiviral drugs listed below not
falling within these classifications. Specific examples of antiviral agents

“include, but are not limited to, zidovudine, lamivudine, zalcitabine,
didanosine, stavudine, abacavir, adefovir dipivoxil, lobucavir, BCH-10852,
emitricitabine, beta-L-FD4, DAPD, lodenosine, nevirapine, delaviridine,



-49 Rheurmatoid arthritis: methotrexate, azathioprine,
cycl ophospham de, steroids and nycophenol ate nofetil;
Mul tiple sclerosis: interferon-beta, interferon-alpha,
and steroids. Another aspect of the invention rel ates
WQHOHOWSR conprising in separate contai ner $CTYS06/006333
si ngl e package pharmaceutical conposition for use in
combi nation to treat Hunan4$nnunodef|0|ency Virus. In
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formula |A or IB.

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

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

inflammatory bowel disease: IL-10 (see US 5,368,854), steroids and

azulfidine;



chenotaxi s, but are also capable of inhibiting cell
mgration in response to WO 2006/ 091692
PCTI US2006/ 006333 -50 known CCRS |igands. The
activity of the inventive conpounds was al so neasured
WH3P06/¢ac%nheni t axi s assay. Chenotaxis Assay PEBUSHOFWE333
Ba/ F3- hCCR5 cl one 550 (a.k.a. B550) cells were
cultured in RPM -1 640 supﬁ)?errented with 10 % fet al
bovine serum (FBS), 1 X Pen-Strep, 1 X utanmax, | X
HEPES, Rhemtoidrertbﬁitiﬁ: oeethatiexate, aazathiopri®, at 1 pg/ L.
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for the assay was approxi mately cells at
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The filter sc renpved h ChenoTx nl at
vas | nSEREIGOEISIEND the LG AeariS ey 2 Fel
plAttRe HNI@eplication inhibitory activity are described in detail in patent
application, Serial No. INO1481K. The following assays were used to
determine the CCR5 antagonistic activity and the HIV replication inhibitory
activity of the compounds of the invention.
Chemotaxis Assay: The chemotaxis assay is & functional assay

which characterizes the agonist vs. antagonist properties of the test
compounds. The assay measures the ability of a non-adherent murine cell
line expressing human CCR5 (BaF-550) to migrate across a membrane in
response to either test compounds or natural ligands (i.e., RANTES, MIP-
1R). Cells migrate across the permeable membrane towards compounds
with agonist activity. Compounds that are antagonists not only fail to induce

chemotaxis, but are also capable of inhibiting cell migration in response to



pl ate systemwas centrifuged for 5 mnutes at 1000 pm

The volune in the wells was brought to 100 pl with

medi um and the plates were rested for approxinately

20 m nutes. The nunber of mgrating cells was nmeasured
WO0eE2091692 PCT/ US2006/ 006333  -51 usi ngCTRE200196333

Titer d o Lum nescent Assay from Pronega (Mdi son,

W sconsin), and the TROPI X°%R717 M cropl ate

Lum noneter (PE lied Biosystens, Boston,
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Replication- cohpetent luciferase reporter virus
stroetcapigethaingk and anleed aty poflanAlf issuieaultursf reppentaivase

' 29 || ' ] M e
ot o rinYiatigh R UG, Gl 9 bt o
hRBS wie lobiMmatdfréhabshBEBiocProdits, Wobelaad, California. Mouse
l uci ferase production on U 87-CCR5 or CXCR4 cells.

udk=3aas oltemed fam R qndyd Syetem)s, Winregpolis, dinnesaia- wel |
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Serparoopbie iSOt ifund RS ebcmPlaied 438V Ristfive
anfebrii 0Pl @Aas 1000 AvREinkrcopent@stions). cont ai ni ng conpound
and infected wwth an equal volunme of djilute
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indi | uFeaasRaEseleiate washes figFe i bl Rl 1G4Rmegiumy
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was added. The cu

contal ni Ng compoun S tures were
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petgent 1ppumbi tory concentrations were determ ned
usi ng G aphPad PRI SM software. Wile the present
i nvent iThe demPpaeds Wees Bsedbiadan antegnijist Fhemeiaxi saiup

according to the manufacturer’s instructions. Briefly, each compound was
mixed with hMIP-1B and approximately 29 ul of the mixture was placed in
the bottom well of the 96-well ChemoTx system. The filter screen was
placed on top and 25 ul of cells mixed with the appropriate concentration of
compound was placed on the filter. The assembled plates were incubated
for 2 hours at 37°C in a humidified chamber. After incubation the cells were
scraped off and the plate system is centrifuged for 5 minutes at 1000 rpm in
an |EC Centra-8R cenirifuge. The filter screen was removed and the
ChemoTx plate was inverted onto a 96 well plated with a funnel plate. The
plate system was centrifuged for 5 minutes at 1000 pm. The volume in the
wells was brought to 100 pl with medium and the plates were rested for

approximately 20 minutes. The number of migrating cells was measured



the specific enbodi nents set forth above, many
alternatives, nodifications and variations thereof
will be apparent to those of ordinary skill in the
art. Al such alternatives, nodifications and
WOH¢¢%8ns are intended to fall within thECEHSINE4AH

scope of the present invention. -52- What is clained
is: 1. A conpound representéd by the structural
formula IAX: Formula |lA RZRBRRA RS R N6 /R7 N
NyURing the Gall Htep kde hr\a\mélﬂsr:@ﬁlAs,‘aamﬁ’OEri?t@BM@ﬁMadjsom

NGl e R TR DA RHAT R
RBiogyshdrhy,| Bostory) M%fssaclllﬁeﬁs? ) bfolowvindheRRahwactatatet ed

fro%nthe roup consisting of Hand alkyl; R3is
sdNHUYCHANF-r om t he group consisting of H - al kyl,

Mﬁ%@%yl cycl oal kyl al kyl -, R9-aryl,
-ar eteroaryl, and RO- heteroaryl al kyI -
- 53- orPimmdﬁ@nmilmga‘g@tfuléIengtl'egertome:of(ldﬁm}aNLﬁ-Lwﬁh
8L TN o B B RS EANGETAD, 2 o
I dHBe(AdRA-dciALo Mk b ugiFbiemdddnBsLa¢-Fhpwefe obtained from Dr.
Susan Pontow (Washington University, St. Louis MO). Replication-
competent luciferase reporter virus stocks were generated by transfection
of plasmids into 293T cells using Superfect (Qiagen) or Mirus transfection
reagents. Viral stocks were collected 48 hours following transfection and
titered for luciferase production on U-87-CCR5 or CXCR4 cells. U87-CD4-
CCRS5 cells (104/well) were plated in 96-well cell culture plates and
incubated overnight. Media was removed and replaced with 50 pl of fresh
culture media (DMEM, 10% FCS) and 50 uf of compound diluted in culture
medium. Cells were incubated with compound at 37°C for 1 hour. The
resultant supernatant was removed and replaced with 20 ul of media
containing compound and infected with an equal volume of diluted or
undiluted virus stock at 37 °C for 3-4 hours. The cells were washed once
with DMEM, and 200 pl of media containing compound was added. The
cultures were incubated for 3 days, the cells lysed in luciferase lysis buffer
(Promega, Madison, W1} and transferred to Immulon plates (Dynex
Technologies, Chantilly VA). An equal volume of luciferase substrate
(Promega, Madison W) was added to lysates and the plates read
immediately in a Wallac Luminometer. Fifty and ninety percent inhibitory
concentrations were determined using GraphPad PRISM software.

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

the spirit and scope of the present invention.



R17 RL7 RI5 NNN Rs Rl16 Rl6 and Rl7 RRs N IN
R16 RO is 1, 2 or 3 substituents independently
selected fromthe group consisting of H, hal ogen,

al kyl, al koxy, -CF3, -OCF3, CH3C(O -, -CN, CH3S(02)-,
CF3S (02) N(R18)(R19); RlO5 is selected fromthe group
consisting of H and al kyl ;~ R 1is selected fromthe
group consisting of H, alkyl, fluo- roal kyl -,

AWhat 1d alakmled, isR9- het eroaryl -, al kyl, alkyl-S (02)-,
qy A eatpchmd ffreseritbd dyordekattuctafad) formula IA:

RO- aryl - S( OZ)@RQ-hetePgﬁ;ryl -S(02)-, N(R $)(R19) -
S(2)-, alkyl-C(O-, cycloalkyl-C(O-, fluoro-

alkyl-C(O -, R9-aryl-C(O-, alkyl-NHCLO) -

R9-aryl -NH (O -; -54 R12 is H alkyl, P%‘ﬁ}‘gﬂp%blkyl-,
hydr oxy- al kyl -, al kyl - O al kyl -,

al kyl C(Ot}al kyl;s or N(R18) (R19)-C(O-alkyl-; R 3
an%\Sl dently selected fromthe group

consi st i «yl and cycloal kyl, or R13 and R14
t oget her )al k®’ene and forma ring with the
nitrogen a ¥Ch ey are shown attached; R 5
and R16 are indepepdently selected fromthe group
consi sting of al kyl, halggen, ll{\I8R18R19, -OH, -CF3,

-OCH31 -O-acyl and = |\FTIZ'|S R200 ;

0

or a pharmaceutically acceptable salt, or ester thereof;
wherein:
R! is selected from the group consisting of R”-phenyl,
R®-pyridyl, R®-thiophenyl, R®-naphthyl, and

R.IO

(|—>,——z ;
L,
R]l

R? is selected from the group consisting of H and alkyl;

R? is selected from the group consisting of H, alkyl,
alkoxyalkyl-, cycloalkyl, cycloalkylalkyl-, R’-aryl,
R®-arylalkyl-, R®-heteroaryl, and R®-heteroarylalkyl-;



R 8 and R19 are independently selected fromthe group
consisting of Hand alkyl; R20 is selected fromthe
group consisting of alkyl, haloal kyl cycloal kyl,
heterocycl yl, aral kyl, alkylaryl, aryl, and
heteroaryl; Q and Z are independently selected from
the group con- sisting of and N, nis 0, 1, 2, 3 or
4; sisO, 1,2,3o0r4;and t is 1, 2, 3 or 4, with the

pr ovj o t when is 0, s . The und of
clQf % ré@gﬁﬂ¥§Eﬂ@‘séﬁeEF%§k$$oﬁkﬁﬂé gﬁ@gg@

con | pﬁ H and (C1-C6) alkyl; R3 |s ol

se £C d @

@@?ﬁéﬁ@%&% Jrefl EplbIRe s
ClO)%Mml_Ded)leGﬁng Haang plkylRo- aryl , ~ Ro- aryl (Cl- ce)
al aryl (C1l-C6) al k

e S A R S R e T
(R13)(R14) -55- R4, R5, R6 and R7 are i ndependent |y
selected fromthe group consisting of H and

(C1-C6) al kyl ; is selectgd fromithe group
conS|st|ng o;ﬁé 7 R17 5SN N Iy R15 R16 R16 and

R17 R1R?

\
[ N
RIS RI6 and
R.”
i5 /
R N
N\
|
Rl6

R is 1,2 or 3 substituents independently selected from the
group consisting of H, halogen, alkyl, alkoxy, —CF,,
—OCF,, CH,C(0)—, —CN, CH;S8(0p)— CFsS
(Oz)—; N(ng)(Rw)

R10 is selected from the group consisting of H and alkyl;

L is selected from the group consisting of H, alkyl, fluo-
roa]kyl R°-arylalkyl-, R’-heteroaryl-, alkyl, alkyl-S
(0,)—, cycloalkyl-S(O,)— fluoroalkyl- S(Oz)19
R%-aryl-$(0,)—, R’ heteroaryl -$(0,)—, NR"**)R™)-
S(O,)—, alkyl—C(O)—, cycloalkyl-C(O)—, fluoro-
alkyl-C(O)—, R”-ary]-C(O)—; alkyl- -NH—C(O)—and
R7-aryl-NH—C(O)—;



RO is 1, 2 or 3 substituents independently sel ected
fromthe group consisting of H, hal ogen,

(Cl-C6)al kyl, (C1-C6) al koxy, -CF3, -0OCF3, CH3C(O -,
-CN, CH3S (02)-, CF35(02)-, -N(RI8)(R19); ROIis

sel ected fromthe group congjsting of H and (Cl-C6)
al kyl; R'" is selected from "1lwe group consisting of H,
(C1- 06)_ al kyl, fluorao(Cl-C6)al kyl -

‘"1‘ roal k- heyel1eal
I BRI,
(ﬁ%@ﬁﬁ%@ggg ’(ﬁdé'ﬁ% w%éfégt%&(yl 0 ?:)he group
@iﬁﬁglomﬁ%&w@mw& R

%’F& e ehexgndifamnaniging with- deg
)l

P Q&ﬁ%@ﬂ%% SRR
R arelqp (ﬂ&n‘e‘ (4 @Edt@‘d nm
o e Bobehol s Clopptt St

rl—ﬂgO@le _t_h@-rady]ogndal-ﬁ)@]?‘% whi ch they are shown |,
R15 and "R16 are |ndependently sel ected from

thel@ —cnnsn sting of (Cl-C6)alkyl, hal ogen,

R e B ek SR

ngIDﬂthlefnmgl ik}i (Cl1-Co)al kyl ; R20 |s

Ral & dleaspirop tﬁ@@%ﬁﬁ?ﬁ’;@%ﬁ?«e&ﬁﬁé@@dﬁm

cyc oalkyl heterocyclyl, aral laryl ), and
heteroaryl;

Q and Z are independently selected from the group con-
sisting of CH and N;

nis 0,1, 2,3 or 4;

sis 0,1, 2,3 or 4; and

tis 1, 2, 3 or 4;

with the proviso that when n is 0, Z is CH.

2. The compound of claim 1, wherein:

R2 is selected from the group consisting of H and (C,-Cy)
alkyl;

R? is selected from the group consisting of H, (C,-Cy)alkyl,
(C,-Cyalkoxy(C,-Cylalkyl-, (C5-C lO)cycloalkyl (Cs-

C,,)eycloalky(C, -Co)lalkyl-, R9-ary1 R?-aryl(C,-Cy)

alkyl-, R%-heteroaryl, and R’-heteroaryl(C,-Cy)alkyl-;

or R2 and R? together are =0, ==N(OR"?), or =N—N
RPR™);




aryl (C1- C6) al kyl , (C1-C6)al kylaryl, aryl,
andheteroaryl; Q and Z are independently selected from
the group con- sisting of CH and N, nisO0,1, 2, 3or4,
sis0,1,2,30r4;and tisl,2,30r4; wth the proviso that
when nis 0, Zis CH 3. A&cﬁm‘pound in isolated and
purified form said com pound represented by the
structural formila IB: Fornula IB R2 R3 R4 RS, R1L NN
R, /RS, RY amd &7 aarphirderendeety selsctediapre e ¢
seryapeconsietitgs of kreaf (C, Wbg)alkyl; -57- R is

sel ected fromth I OUR. CONSJ:Si:| f RO-phenyl,

RRgl-SpﬁffJF&W@%ﬁ%‘?{ﬁ“r%&ﬁ%ﬁ%ﬁc,‘;%-g{&?%hg?ﬁw, and Rlo rl-Z
R11 R2 is selected fromthe group consisting of H and
alkyl; R3 is selected fromthe group consisting of H

al kyl, al ko?giéﬂ kyl -, al kyl , Rcycl oal kyl al kyl -,

RO- gyl , R aryl al kyl -, -het gf oaryl, and
R9- het € ryNal kyl -; or RS, t oget her are -O
= M( R13) , R6 and R7 are
i nd selected fro group consisting of H
an R
RI6 Rr'S, and
Rl7
/
RIS N
|~
Y

R? is 1, 2 or 3 substituents independently selected from the
group consisting of H, halogen, (C,-Cg)alkyl, (C,-Cs)
alkoxy, —CF,, —OCF,, CH,C(O)—, —CN, CH,;S
(0,)—, CF58(0,)— —NRHR);

R'° is selected from the group consisting of H and (C,-Cs)
alkyl;

R'! is selected from the group consisting of H, (C,-Cy)
alkyl, fluoro(C,-Cgalkyl-, R7-aryl(C,-Cglalkyl-,
R%-heteroaryl-, (C,-Cglalkyl, (C,;-Cglalkyl-S(O)—,
(C5-Cg)cycloalkyl-S(O,)—; fluoro(C ,-Cgalkyl-S
(0,)—, R®-aryl-S(0,)—- R7-heteroaryl-S(O;)—,
N(R*®)(R')—S(0,)—; (C,-Cq)alkyl-C(O)—, (C5-Cs)
cycloalkyl-C(O)—, fluoro(C,-C)alkyl-C(O)—,
R%-aryl-C(O)—, (C,-Cgalkyl-NH—C(O)— and
R?-aryl-NH—C(O)—;

R!2 is H, (C,-Cgalkyl, fluoro(C,-Cylalkyl-, (C5-C;o)ey-
cloalkyl(C,-Cg)alkyl-, hydroxy(C,-Cgalkyl-, (C,-Cs)
alkyl-O—(C,-Cglalkyl-, (C,-Cg)alkyl -O-—C(O)—-(C,-
Coalkyl- or N(R'*®*)(R'**)—C(O)—(C 1-Cgalkyl-;




R$ is selected fromthe group consisting of OH %H
RI5 NNNN R15 R16 Rl6 and OHRI5 N /N R16 -58-
RO is 1, 2 or 3 substituents independently sel ected
fromthe group consisting of H hal ogen, alkyl,

al koxy, -CF31 -OCF31 C/H-3C(/O-, -CN CH3S(02)-,
CF3S (02)-IN(R18)(R19); R1is selectedfromthe

gr qu con§| sting of H and al kyl ; is selected from

R '¢onei mdengndantly selgctep from ibe HBHPKy! -,
R9 abitdistiy|of HR%Cheﬂi@)aﬁ@nwnd (@l )eyaloalkys ~ (02) -,
%C L g%lg% lgl%ﬂdform a rmg

arRll e r@%r
(Rl@*)lﬁ’s( ) AIQEes | a}eeb ‘%‘9"8 %‘

fluat‘tadnebdgl C(O-, RO- aryl (O - aI kyI NHS (0) and

Q)mde é]ftl 'sefék&fd fmgl@é kyI

aI kypn@s g)o bk'ﬂ
and—%@ﬁb@@(ﬁb‘%pen@emyhamie#@ g,fromthe gr oup
Si. sgzag) of H, al kyl and cycloal kyl, or R13 and R14
re’(C2 Co6)al kyl and forma ring with the
n |111|80an(g R “adenirdepehdertly lselected fismvheagroaphed; R15

and Bﬁhstlﬁ@%ﬁﬂ‘%ﬁ a|6)5ﬁk$]1el ect ed fromthe group
Troma

con t 1 CF31
S:12 sleng . thegyaip cons1stmg of &3 %6)31}'3;1

halo(C,-Cgalkyl, (C,-C,o)cycloalkyl, heterocyclyl,
aryl(C,-Cy)alkyl, (C,-Cy)alkylaryl, aryl, and heteroaryl;

Q and Z are independently selected from the group con-
sisting of CH and N;

nis0,1,2,3 or4,

sis0,1,2,3 or4; and

tis1,2,3 or 4;

with the proviso that when n is 0, Z is CH.

3. A compound in isolated and purified form, said com-
pound represented by the structural formula IB:

R13

Formula IB

or apharmaceutically acceptable salt, solvate or ester thereof;
wherein:



R 7 and R18 are independently selected fromthe group

consisting of Hand alkyl; Q and Z are independently

selected fromthe group con- sisting of CH and N;

nisQ 1,2,30r4; sis0,1,2,30r4;and t is 1, 2, 3 or 4;

with the proviso that when is 0, Zis CH -59- 4.

The conmpound of claim 3, rein: RZis selected from

the group consisting of H and (Cl-C6) alokyl; R3 is

?%'iefée séllefc't@@ %bm gheugragnsicatsistgngfolHR (ﬂlefmj’?lcgyl :
= al.-koxy 9 | oal kyl, -

) g o

al kyl -, R9-heteroaryl, and R9-heteroaryl (d -C6)al kyl -;

or R2 and R3 together are =0, =N(OR12), or =N-N

(R13) (R14)1» R4, R5, sR6 and R7 are independently

selectedyfro roup consisting of H and

(Cl1- C6 L(VIZ; R8"BS sel ected fromthe group consisting

of G| OH |Rs NN/N / RI5 Rts R16, and OH R15 N

RI6 s AR idyl, 2 or 3 substituents independently

sel ec,t'%d fronfthe group consisting of H, hal ogen,

(ClRéb)aI kyl, (Cl-C6) al koxy, - CF31 -OCF3, CH3C(O

CN, CH3S

R2 is selected from the group consisting of H and alkyl;

R® is selected from the group consisting of H, alkyl,
alkoxyalkyl-, cycloalkyl, cycloalkylalkyl-, R%-aryl,
R®-arylalkyl-, R®-heteroaryl, and R”-heteroarylalkyl-;

or R2 and R? together are—0, =NOR'?, or =N—N(R ")
R

R* R®, R® and R7 are independently selected from the -
group consisting of H and alkyl;

R8 is selected from the group consisting of




(02)-, CF3S(M2)-, -N(R18)(R 9); R1IOis selected from
the group consisting of Hand (Cl-C6) alkyl; R' is
sel ected fromthe group consisting of H (Cl-C6)

al kyl, fluoro(Cl-C6)al kyl-, R9-aryl (Cl-C6)al kyl -,

R9- het eroaryl -, (C1-Co)al ky# (C1- C6) al kyl -S(02) -,
(C3-C6) cycl oal I cyl -S(R) - q uor o( Cl1- C6) al kyI -S
(02)-1 R9-ar/yl-S(02)-, RO-heteroaryl-S(02)- N(

1R {sR1 8)or S(UBktituehts 1nd@@id|eml§ 64183 ted BB HHE5)

cycggs %&sg&ofﬁ' E&g )3 Q&%
_|':

1—5512|

, (C3 Clo) cy-
CRb)allSléﬁ e@%&@ﬂﬁhﬁ romp(Cl C6) ¢ @‘ﬁ)i%ﬂl@']‘ ’(g;i:l C6)
)alﬂ?af’gt ?ﬁﬁh?ﬁg ﬁ a&bﬂ%&%ﬂ 60- R 3

andostkyl-ark’-a Qtewrﬂci etkyly abyi#e gr oup
cor(@ 914 ng ctyﬁloldlkﬂ OCH)-g kluoasedkyle3((®)0)cycl oal kyl

t oge - C6) a I18 nd fornma
19 e n| O[Q h@fé&oefi'anS@zj' M are shown
att h)egi s=|ectedfrom

T'Svtl ag,yl @‘C@) eﬂ gen,
NF@!DZF&&nd R-aryl NOE3-C(Q@EH3, - O acyl and -OCF3; R7
a R18 are | ndependent |y selected fromthe group

Bontsi Bt alkyl, diuoepaikyd-, (ayeloabiytaliggh, hydratyd z are
I rtﬂlane et yikye! s]kyle@—t@@yuallaﬁ gf N(Im”qon si sting of
—ﬁ"alkglo , 2, or 4, is 0, 1, 2, 3 or 4
th the proviso that when n is
B?l %a;e 1ndependent y St\alrected from ﬁle group
cons1st1ng of H, alkyl and cycloalkyl, or R'*> and R**
together are (C,-C,)alkyl and form a ring with the nitro-
gen atom to which they are shown attached,
R® and R'® are independently selected from the group
consisting of alkyl, halogen —NR'’R'*—OH, —CF,,
—Q0CHj,, —O-acyl and —OCF;;
R'7 and R'® are independently selected from the group
consisting of H and alkyl;
Q and Z are independently selected from the group con-
sisting of CH and N;
nis0,1,2,3or4,
§is0,1,2,3 or4; and
tis1,2,3 or4;
with the proviso that when n is 0, Z 1s CH.



5. The conpound of claim1l1l, wherein R is R9-phenyl.
6. The conpound of claiml, wherein RLis Ro R' 7.
The conpound of claim6, wherein in Zis CH and Qis
N. -61- 8. The conpound of claim1l, wherein R2 is
hydrogen and R3 is selected_fromthe group consisting
of (Cl-06)alkyl, (Cl-C6)at¥oxy(d -06)alkyl-, and
R9-aryl. 9. A conpound_selected fromthe group
cbriEhe epmpamd ff o 3. WREIREN (NIl e ('% E.~ t N
QR{ 4 *ei‘lﬁc’ﬁ‘%q\fanNth%DOuIB?Png”@Uﬁtgi 14 e iFedr3c -~ N
quy p N
N AN ot grmup consistaag of H, (C; -Coalkyl,
(C,-Cgalkoxy(C,-Cylalkyl-, (C,-C, 0)cycgloalky1 , (C,-
C,o)eycloalky(C,-Colalkyl-, R7-aryl, R7-aryl(C,-Ce)
alkyl-, R®-heteroaryl, and RZ-heteroaryl(C, -Cy)alkyl-;
or RZ and R? together are =—0, =—N(OR'?), or =N—N
R*AHRD;
R*, RS, R® and R’ are independently selected from the
group consisting of H and (C,-Cyralkyl;
R® is selected from the group consisting of

OIL OH
15 / /
R N N
| N \N
N |
Y4
/ RlS
R 16 RIS, and
OH
RIS N/
™
| ¥

R® is 1, 2 or 3 substituents independently selected from the
group consisting of H, halogen, (C,-Cgalkyl, (C 1-Cs)
alkoxy, —CF, —OCF,, CH;C(Q)—, —CN, CH,S
(0,)—, CF3S(0,)— —N®R*HR™);

R1© is selected from the group consisting of Hand (C;-Cs)
alkyl:

R 11{: selected from the group consisting of H, (C,-Ce)
alkyl, fluoro(C,-Cy)alkyl-, R®-aryl(C,-Cglalkyl-,
R®-heteroaryl-, (C,-Cgalkyl, (C,-Celalkyl-S (02—,
(C3—Cs)cycloalkyl—S(Oz)——, gﬂuoro(Cl—C6)alkyl-S
(0,) —, R-aryl-8(0;)— R ~heteroaryl-S(O5)—;
NR'HR®) —S(0,)—; (C1-Co)alkyl-C(O)—; (C5-Cs)
cycloalkyl-C(O)——, fluoro(C,-Cg)alkyl-C(O)—;
R®-aryl-C(O)—,  (C,-Cgalkyl-NH-—C(O)—  and
R?-aryl-NH-——C(O)—;

R'? isag, (C,-Celalkyl, fluoro(C,-Cglalkyl-, (C5-Co)cy-
cloalkyl(C,-Cg)alkyl-, hydroxy(C,-Celalkyl-, (C,-Cs)
alky1-O-—(C,-Coalkyl-, (C,-Cg)alkyl-O—-C(O)—(C, -
Calkyl- or N(R')(R'®)—C(O)— (C,-Ceralkyl-;



N SOCH, O or a pharamaceutically acceptable salt
thereof. 10. A pharmaceutical conposition conprising a
therapeu- tically effective amount of at |east one
conpound of claim11, or a pharmaceutically acceptable
salt or ester thereof in cog&) bi nati on with at | east
one pharmaceutically acceptablte car- rier. 11. The
pharmaceuti cal conposition of claim 10, addition- ally
CONRF §hdR ONGeGhddPehbemiy selectedlfragehe grogeful in the
tr eat fRRkuak JUTRT |-onanedeli ([C,engycdisdlkyl, - 63- 12.
The phas 17Be 8wk ¢ et HROGT LC ORI a6d firi alrdng wher ei n

sai d Aphi W Ahtr@@BNardrs REMAGERAREY OdRet BevgE OUp

con&a{algrﬂgd,of nucl eosi de reverse transcri ptase

i nhi "non-nycl easide reverse t | pt ase

B b

phar nernsigting (cofmeedfl BHOBTY eI m 12> Wherein - said

ant i vit@Fs ag&tHi.sSxpedia®d T+ 5m* he group consisting

of RT dadRii*nare ihdepanddntie seleatedi frami e, SrPRanosi ne,

st avugbdestingadtad aud (C,-&tpdlyl r  di pi voxi |, |obucavir,

BCHA1089%, a8 Thid e 2béiB&ed v the Efdbhp dOAPD,

| ode ogtl_}lg%bfggléﬂ@w ne, delaviridine, efavirenz,

PNU- 1% 549 MKC- 442, (+)-calanolide A and B,

saq@ilﬁgvh%q inavir, ritonavir, nelfi- navir,

| asisia®j I,,2,BMr-450d BVS- 2322623, ABT-378, anprenavir,

hydr@xyuf,@der 4;i bavirin, 1L-2, IL-12, pentafuside,

Yi ssyum %ﬂ%@r&éﬁgﬁaﬁ%&% &%% isk44. The pharmaceuti cal
'on o

conposi i 11, er.eln . i | east one
conpoitiif CBFRPSUR 8? ﬁ{"r’lérr‘]]f 8%%‘?% I{AS éﬁf ﬁ}eﬁ&l.

pharGrifbe gbinpaiuhg of cbeptlapierdal 8r ester thereof and
said one or nore anti-viral agents are present in

di fferent dosage anounts or in fixed dosage anounts.
15. A kit conprising in separate containers in a
single RIO

(prl—2
R,{Q_—J &

r .

7. The compound of claim 6, wherein in Z is CH, and Q is ‘
N.



package pharmaceutical conpositions foruse in
conbination to treat Human | mmunodefici ency Virus
whi ch conprises in one container a pharmaceutica
conposition conprising at |east one conpound of claim
1, or a pharmaceutically ac§§pt- able salt or ester
thereof in one or nore pharnaceutically acceptable
carriers, and in a separate container, one or re
ph8& Theardmpetind efudsimily vshersip R sis Ay GRECBANRDT e
R0 1 elof fld 9RGH thdisebih ddhsidiing LEATRT,)alkybuman
nImun | - e us i,n,®ne or nore

ﬁ%@ﬁ)@m&@u-@%@?@h&eﬁg‘ EXriers. -64- 16. A
pr S i ﬂngg@@ Soisesiemg ed by the
P 5o SolfborRiRAEcRA BRI A o k. v
- ~IN NRGR N-rRa 0 or a pharmaceutically
acceptable salt threrof; wherein: R is selected from
the group consisting of R9-phenyl, RO-pyridyl,
R9-t hi ophenyl, R9-naphthyl, and Ro R | R2is
selected(gé?n1the group consisting of H and alkyl; R3
is select fromthe group consisting of H alkyl,
al koxyal kyl £, cyfl oal kyl, cycl oal kyl al kyl -, RO9-aryl,

2l ky het eroaryl, and R9- heteroaryl al kyl -;
F%get er are =0, =N(OR 2), or =N-N

d ’re}hndependently sel ect ed
=N
%N\
N. s o/\©,

R
O

o
=

\
4?UK
© Z
b ]
<r——2 <<:::f;
Z
Zj
@]
\Z/Z\



group consisting of Hand alkyl; Ra is selected from
the group consisting of RIBRI7 RI5 NN,/NN R
Rls Rls, and -/R16 RI7 RIs NRL RO is 1, 2 or 3
substituents independently selected fromthe group
consi sting of H, halogen, alkyl, alkoxy, --d-'"-,,
-OCF3, CH3C(O -, -CN, CH3S(®z)-, CF3S (02)-
N(Rt8) (R 9); K is selected fromthe group consisting
of H and al kyl; K | ected fromthe group
consisting_of IT, COPL&II&?H uo- roal kyl -
R9- aryI al kgl heter oaryl -, al kyl, aI kyl-S (02)-
cycl o& Qg fluoroal kyl -S(Oz)- R9-aryl-S(Q2) -
aryl S(03) - N(R18) _ (RLY)-S(2) -
2l (D) - Naq@q Nt I uor oal kyl - () -
RO- aryl - C(O) al kyl 1 NT-4t-C [(( D)™ and
R9- aryl - NH-C(O)-' '
cycl oal kyl al kyl -, hydroxy allkyl -, \al kyI O al kyl -
al kyl -O- C(O) -al kyl - or N(R18) (R”9)--C(O)-a|ky|-; R13
and R14 hre i ndependently selected fromthe group
consi stl?}‘g\of Hy al kyl and cycl oal kyl, or R13 and R34
together ar"e(C Co6) al kyl ene andforma ring with the

=1 |ch they are shown attached; R's
de ntIy sel ect ed fromthe group

n, R19 - OH, - CF3,

or a pharamaceutically acceptable salt thereof.

10. A pharmaceutical composition comprising a therapeu-
tically effective amount of at least one compound of claim 1,
or a pharmaceutically acceptable salt or ester thereof in com-
bination with at least one pharmaceutically acceptable car-
rier.

11. The pharmaceutical composition ofclaim 10, addition-
ally comprising one or more anti-viral agents useful in the
treatment of Human Immuno-deficiency Virus.



-OCH3, -0-acyl and-OCF3; R17 is selected fromthe
group consisting of R200- and R20RZIN_; R18 and R19
are independently selected fromthe group consisting
of Hand alkyl; R20is selected fromthe group

consi sting of H alkyl, halopal kyl cycloal kyl,
Ee:erocyc: yl, aral kyl, al ky@aryl aryl, and

et eroary RR1 is selectedfromthe roup c

ofl 24 The ppfiarmadavsianl sampositren gif y?ﬂ%\ll%k)lllg wherein ' "

s@d Qﬁf a}i’lPﬂr %emt A kyllected Hydm i}ou p consisting of

ﬁ@§ 5e rsg(g?psg:ll'u roal k 1t Qfdbsded?) -

reeyde Bafseriptysd trtii uors(a@)d protepse mhlhéwrsq 0

o itoe elmyetalill Voghontthp Vel TROBIEE con’

soild tintiyioal ageams selasted foomithe growp ConsisHEEST 1
z%do%uﬁﬁné 18Rty dines Zblcﬁa&r&lﬁ didaniosné hetagudins,o

t.hat wh
ahﬁ%w%eﬁ#swro%mvgxﬁ@%%é%%@”%59%‘:‘%&‘?&9“%” N1
mllbllmea chetaoky F4 aclIASDS orledieaORBEEOHDEY ARSI d
t it IE@ é?ffavﬁl%rﬂwlm@@@lc Q)lgl, Adel §49, IMKE{Sf 442, as
é%—c%a@p ide Aend . Safuidavity inghhelt %@ﬁ%’@%ﬂ%ﬁl i ng
odvitl aasioavins) DMP-450, BMS- 232262(’3 AB1378,

amprenavir, hydroxyurea, ribavirin, IL-2, IL-12, pentafuside,
Yissum No. 11607 and AG-1549.

14. The pharmaceutical composition of claim 11, wherein
said at least one compound of structural formula IA or a
pharmaccutically acceptable salt or ester thereof and said one
or more anti-viral agents are present in different dosage
amounts or in fixed dosage amounts.

15. A kit comprising in separate containers in a single
package pharmaceutical compositions foruse in combination
to treat Human Immunodeficiency Virus which comprises in
one container a pharmaceutical composition comprising at
least one compound of claim 1, or a pharmaceutically accept-
able salt or ester thereof in one or more pharmaceutically
acceptable carriers, and in a separate container, one or more
pharmaceutical compositions comprising one or more antivi-
ral agents useful in the treatment of Human Immunodefi-
ciency Virus in one or more pharmaceutically acceptable
carriers.



alkyl; R3 is selected fromthe group consisting of H,
(C1-C6)al kyl, (C, -0C6)al koxy(C, -Cs)al kyl -,
(C3-C,0)cycl oal kyl, (C3- Cl1O cycl oal ky(C1-C6) 1 al kyl -
R9-aryl, R9-aryl (C -C6) alkyl-, R9-heteroaryl, and
R9- heteroaryI(Cl Co6) al kyl R and R3 together are
-0, -N(OR12), or -N-N (RlB?le R4, Rs, R6 and R7
are i ndependently selected from t he group consi sting
of 161 ApebdeCd fthrapdeyhg a B8mibsuselactathtéd yntche group
songibstlifnpgnpfalRis 7 R'7 RN N/N/N R s Rl6 R6
and -66- -continued Rv R15 NIN R16 RO is 1, 2 or 3
substituents | ,ndependently sel ected froeihe group
conS|% [ “H, hal ogen, (Cl-C6)al kyl, (C1-C6)

al koy B/L‘§FF3? CH3C(O -, -CN, CH3S (@) -
CFSSP(OZ) (R=9); 1810 |s sel ect ed fromthe gr oup

consi st ng alkyl; R1 is selected
fromthe group congistin of (C1-06) al kyl ,
fl uoro(Cl-C6) al kyl -, -ar‘y]l*(' - C6) al kyl -,

RO- het eroaryl -, (Cl-C6)al ky$, (Cl-C6)al kyl-S(Q2) -,
(C3-C6) cycl oal kyl -S(Q2)-, fluoro(Cl-C6)al kyl-S (02)-
89 a Wl’m&%cally% cgﬁﬁagf&ﬁ{lﬁ/ Jlﬂ%@x)vhereln

R! is selected from the group consisting of R®-phenyl,
RP-pyridyl, R®-thiophenyl, R®-naphthyl, and

R]O
I_Z,H},f

R2 is selected from the group consisting of H and alkyl;

R2 is selected from the group consisting of H, alkyl,
alkoxyallkyl-, cycloalkyl, cycloalkylalkyl-, Rg-aryl
Rf-arylalkyl-, Rg-heteroaryl and Rg-heteroaxylalkyl—

or R? and R® R.1%), or =N—IN
RZHEBR;

R*, R%, R® and R’ are independently selected from the
group consisting of I and alkyl;

R? is selected from the group consisting of

R.'I." R17
RIS N/ N/
l \N | \'N
Vs
/ R]S
R 16 RIS6. and
R17
/
RIS N\
| N
&

Ri¢

R? is 1, 2 or 3 substituents independently selected from the
group consisting of H. halogen, alkyl, alkoxy, —CFs,
—OCF,, —CN, CH;S(O,)— CF3S
(©Oz)—: N(Rls)(ng);

R1° is selected from the group consisting of H and alkyl;

R!1 js selected from the group consisting of 11, alkyl, fluo-
roalkyl-, R®-arylalkyl-, R”-heteroaryl-, alkyl, alkyl-S

(Oz)—; fluoroalkyl-S(O5)—
R®- Rg—heteroarvl S(OD)—, N(R™)
(ng)—s(oz)——5 alkyl-C(O)—, cycloalkyl-C(O)—,
fluoroalkyl-C(O)—, RZ-aryl-C(O)—, alkyl-NH——C

(O)— and R®-aryl-NH —C(O)—;



N(R s) (R19)-S(02)-, (Cl-C6)alkyl-C(O-, (C3-Co)
cycl oal kyl -C(O -, fluoro(Cl-C6)alkyl-C(O)-
-R9-aryl-C(O -, (Cl-C6)al kyl-NHC(O - and
R9-aryl -NH-C(O-; R12 is H, (Cl-C6)alkyl,
fluoro(Cl-C6)al kyl -, (C3-C10)cy-
cl oal kyl (d - C6) al kyl -, hydroXy(Cl-C6)al kyl - , (Cl- Co6)
?!E;y:sg;(lk% %B)al kyI e (Cl CB)aIIé)g OCoO-

“all alledy lsyle, IkyI R13 and
R14R88 e 0] de 3 seF F’BH%E gr oup
CIA¥Sdngit R’ﬁ‘garefmclid;pe(uﬁhﬂg&)aabdéyln@m @hd £3u£10) cycl oal kyl

or cRi3stmgdoiRI4al logllgl. (ER'CERAIKY| and form a
ri ARECR Eff cﬁiCEWﬁé%{? %a@;“éfﬁjﬁ itgc Hhthf"hey are shown
y

ark 15 a&ﬁeﬁw abRoleAdRne Q}.toluy sel ected from
t heo mquofelamlsil;bg G#PGETR%%aDRIyJ-—m ogen,

A -acy o -0-acyl, and,- OCF3; -67- R 7
NE{ TP o lgﬁo Pc mlsn ntzsallgsh ng"of R200- and

RQG‘%dI\R‘Q Hean@apénﬂngyaeecteﬂd‘ﬁmem@emohy sel ected from

Ofé'bﬁ%q I of H and I kyl; R20 is
S%Egﬁdﬁ £ hﬁ‘g JTe ‘1’(‘%{ CE‘},?I (C1- cp)
1,

1 t yal k @1 cg])cycl oal kyl , heterocy-
is @ '@6?1& P c 811@8 aryl , and
hetﬁ % &P gr ou
con&@{,j, @i%ﬁ% e%ryfﬁl lﬂ, lg%o (ClpOG) al kyl -
R9<ar9y 0-06) akikyl. cgomg hsevtl %E— (Cl- 06) al kyl ,
% €3y ARy - S(CR) -
lga)lfom R-@b e O2) -
EbﬂGHy‘L : -,(CSN(OGR)18)(R1|9) ISI(<OI2)C(O)
> cycl oa -
gﬁ %%‘%I Q0 -, Ro-aryl-G(O-,
%)pabwkiycb L) 3s @nhs CLL;

compnsnng reacting an amine cof the formula

*(‘/7

with a carboxylic acid of formula R®*COOH or an acid chlo-
ride of formula R®*C(O)C]; wherein R*-R® are as set forth for
Formula IC.

17. The process of claim 16, wherein:

R?2 is selected from the group consisting of H and (C,-Cy)
alkyl;

R? is selected from the group consisting of H, (C;-Cg)alkyl,
(C,-Calkoxy(C,-Cgralkyl-, (C5-C,,)cycloalkyl, (Cs-
C,o)eycloalky(C, —Cs)la]kyl— R%-aryl, R¥%-aryl(C,-C;)
alkyl-, Rg-heleroaryl and R®-heteroaryl(C,-Cg)alkyl-;

or R? and R? together are — O, — N(OR™), or —N—XN
(Rls)(R14)

R* R®, R® and R7 are independently selected from the
group consisting of H and (C;-Cglalkyl;

RE? is selected from the group consisting of

Rr2 RrR3 R4

R.l'? rR17
RJS /

/
N N,
~ AN
[ » [~
R]S
RI6 RIS, and



R9-aryl -NHC(O-; Qand Z are independently sel ected
fromthe group con- sisting of CHand N, nis 0, 1, 2,
3 or 4; sis0,1,2,30r4;and t is 1, 2, 3 or 4; with
the proviso that when nis 0, Zis CH 18. The process
of claim 16, wherein the reactlon of the amne with
the carboxylic acid or acid O%hl oride is conducted in
the presence of one or nore am dation coupling agents.
19. The process of claim 18, wherein said am dation
cou- pling agents conpr.i se 1 -hydroxybenzotriazol e

( HOST) an% - (3%} | anmi nopropyl ) -3 -ethyl

car bodi i m-de hydro- chloride (DEC). 20. A

phﬁ ceytical conposition conprising a therapeu-

ticalfy effective anount of at |east one conpound of
cl ai ¥r a pharmaceutically acceptable salt

thelg gn conbination wth at |east one

phir mace |1y acceptable carrier.

R?is 1, 2 or 3 substituents independently selected from the
group consisting of H, halogen, (C,-Cy)alkyl, (C,-Cy)
alkoxy, —CF,, —OCF,, CH,C(O)}—, —CN, CH,S
(0,)-- CF,8(0,)— —NR™®)R");

R!°is selected from the group consisting of H and (C,-C,)
alkyl;

R is selected from the group consisting of H, (C,-C,)
alkyl, fluoro(C,-C¢lalkyl-, R’-aryl(C,-Cyalkyl-,
R®-heteroaryl-, (C,-Cy)alkyl, (C,-Cglalkyl-S(O,)—,
(C5-Cg)eycloalkyl-S(O,)——, fluoro(C,-Cy)alkyl-S
(0,)—, R’-aryl-8(0,)—,  R’-heteroaryl-S(0,)—,
NR')R'*)—8(0,)—; (C,-Co)alkyl-C(O)—, (C;-Cy)
cycloalkyl-C(O)—, fluoro(C,-Cy)alkyl-C(O)—,
Ro-aryl-C(O)—,  (C,-CyalkylNH—C(O)— and
R®-aryl-NH—C(Q)—;

R'? is H, (C,-Cyalkyl, fluoro(C,-Cy)alkyl-, (C5-C,)cy-
cloalkyl(C,-Cy)alkyl-, hydroxy(C,-Cglalkyl-, (C;-Cs)
alkyl-0—(C,-Cy)alkyl-, (C,-Cy)alkyl-O—C(O)-—(C;-
Coalkyl- or NR™)(R**)—C(0)— (C,-Co)alkyl-;

R*® and R** are independently selected from the group
consisting of H, (C,-C,)alkyl and (C,-C,)cycloalkyl,
or R'? and R** together are (C,-C,)alkyl and form aring
with the nitrogen atom to which they are shown
attached,

RS and RI° are independently selected from the group
consisting of (C,-C,s)alkyl, halogen, —NR'*R'?, —OH,
—CF3, —0CH,, —O-acyl and —OCF'5;
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R'7 is selected from the group consisting of R*°O— and
R20R21N—“*;

R!® and R'® are independently sclected from the group
consisting of H and (C,-Cg)alkyl;

R?° is selected from the group consisting of H, (C,-Cy)
alkyl, halo(C,-Cy)alkyl, (C5-C,,)cycloalkyl, heterocy-
clyl, aryl(C,-C¢)alkyl, (C,-Cg)alkylaryl, aryl, and het-
eroaryl;

R2! is selected from the group consisting of H, (C;-C;)
alkyl, fluoro-(C,;-Cgalkyl-, R7-aryl(C,-Cy)alkyl-,
R®-heteroaryl-, (C,-Cglalkyl, (C,-Cqalkyl-S(O,)—,
cyclo(C,-Cealkyl-S(O,)—, fluoro(C,-Cy)alkyl-S
(0,)—, R-aryl-S(0,)—, R-heteroaryl-S(O,)—,
NR*®)R'?)—S(0,)—; (C,-Ce)alkyl-C(O)—, (C5-Cy)
cycloalkyl-C(O)—, fluoro(C,-Cy)alkyl-C(O)—,
R%-aryl-C(O)—, (C,-Cyalkyl-NH—C(O)—  and
R?-aryl-NH—C(O)—;

Q and Z are independently selected from the group con-
sisting of CH and N;

nis0,1,2,3 or4,

sis0,1,2,3 or4; and

tis 1, 2,3 or 4;

with the proviso that when nis 0, Z is CH.

18. The process of claim 16, wherein the reaction of the
amine with the carboxylic acid or acid chloride is conducted
in the presence of one or more amidation coupling agents.

19. The process of claim 18, wherein said amidation cou-
pling agents comprise 1-hydroxybenzotriazole (HOBT) and
1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydro-
chloride (DEC).

20. A pharmaceutical composition comprising a therapeu-
tically effective amount of at least one compound of claim 9,
or a pharmaceutically acceptable salt thereof in combination
with at least one pharmaceutically acceptable carrier.



