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CCR5 ANTAGONI STS 10 BACKGROUND The present invention relates to piperidine
derivativegoopmesssy as sel ective CCR5 antagonists, phar nacepg_—]-/i,gbom‘m
conpositions containing the conmpounds, and nethods of treatnent using the
conpounds. The invention also relates to the use of a conbination of a
CCR5 antagonist of 15 this invention and one or nore antiviral or other
agents useful in the treatnent of Human | munodeficiency Virus (H V). The
i nvention further relates to the use of a CCR-5 antagonist of this

I nvention, alone or in conbination with another agent, in the treatnent of
solid organ transplant rejection, graft v. host disease, arthritis,
rheumatoid arthritis, inflammatory 20 bowel disease, atopic dermatitis,
psoriasis, asthma, allergies or nultiple sclerosis. The global health
crisis caused by H 'V, the causative agent of Acquired |Imunodeficiency
Syndronme (AIDS), is unquestioned, and while recent advances in drug
therapi es have been successful in slow ng the 25 progression of AIDS, there

is still a need togdipERIBIRESERIVRTAVES USEPOL. Aswnswn@msw to
control the virus. as been reporte a role in
resistance to HVinfection. HV infection begl ns by attachrrent of the
virus to aiDar GACKGROUNDDr ane through interaction with the cellul ar
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atopic dermatitls, psoriasis and aI I'es of such
receptors are rewpb@mmraﬁtor thost diseasei arthrits, trhelammfd agthriacinflammeaderys, and

in the 5 tpgat %Wel@lisé&s@eétdm Héﬁ’?@hﬁ’é sz@kiﬁgﬁsﬁﬁhﬂ{a EMBelibs Bnfutitie as

i nflammat ory bo di sease tiple sclerosis, solid organ transpl ant
rejection and FFEPS. host disease. Rel ated piperidine derivatives which
are muscarinic ant adure global healttutrisis cabeet bgaiive e chusatei dgart ofli sor der s

such a5 A 2he! ot el BRERSoad s, S)RGLAR TS it A
recent advances in drug therapies have been successful in slowing the
25 progression of AlDS, there is still a need to find a safer, more efficient, iess
expensive way to control the virus.
It has been reported that the CCRS gene plays a role in resistance
to HIV infection. HIV infection begins by attachment of the virus to a target
cell membrane through interaction with the cellular receptor CD4 and a
30 secondary chemokine co-receptor molecule, and proceeds by replication
and dissemination of infected cells through the blood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
believed to be the key pathogenic strain that replicates in vivo in the early
stages of infection, the principal chemokine receptor required for the entry
35 of HIVinto the cell is CCR5. Therefore, interfering with the interaction
between the viral receptor CCRS5 and HIV can biock HIV entry into the cell.
The present invention relates to smalt molecules which are CCR5
antagonists.
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9:187- 203 (1998) disclose current clinical treatnents of H V-1 infections

in man i aaokéessy at | east triple drug combi nati ons or so- Ga-#a6bod188 V
Active 15 Antiretroviral Therapy ("HAART"); HAART invol ves various

conmbi nations of nucl eoside reverse transegi-ptase inhibitors ("NRTI"),
non-nucl eosi de reverse transcriptase inhibitors ("NNRTI") and HV protease

inhibitors ("PI™"). CCF@QW@&éﬁBFs ﬁngQﬁpr d?@d'wt}aﬁ‘ﬁ%‘j act ive in
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nucleosm'e reverse transcriptase inhibitors (“NRT1"), non-nucleoside
reverse transcriptase inhibitors (“NNRTI") and HIV protease inhibitors (“PI").
In compliant drug-naive patients, HAART is effective in reducing mortality
and progression of HIV-1 to AIDS. However, these multidrug therapies do

20 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.

SUMMARY OF THE INVENTION
25 The present invention relates to the treatment of HIV comprising
administering to a human in need of such treatment an effective amount of

a CCRS antagonist represented by the structural formula I:
14

N\fo
R2 I
or a pharmaceutically acceptabie salt thereof, wherein
30 X is -C(R13)2-, -C(R13)(R19)-, -C(O)-, -O-, -NH-, -N((C+-Cg)alkyl}-,

OR3 CH,- (C1-Cs)alkvl -R® Non“ O—(C1-Cs)alky! CH-(C,-Ce)alkyl

1



R3 is R6-phenyl, R6-heteroaryl or R6-naphthyl; 15 R4 is hydrogen, -

C
| al kyl, fluoro-Cl-C6 al kyl, cyclopropyl nethyl, -CH2CH2CH, ]22C§ET 10
- - CH2CH2- O wiglonfegsd! kyl , - CH2C(O) - O (Cl-Co)al kyl, - CH2C( O) Nprusoo11633
-CH2C( O) - NH( C1- C6) al kyl or -CH2C(O -N((C1-Co6)al kyl)2; R5 and Rl11 are
i ndependent|ly sel ected fromthe group consigting of hydrogen and
(Cl-Co)-alkyl; 20 R6 is 1 to 3 substituents independently. selected fromthe

e C&ﬁg'cfto') “QOQW@FBQ%kJ‘@Q@Lo%l?%ﬁWY' g@g éoﬁ%alkﬁF3

CH3C(=NOCH3) -, GHRE('ANOCH2CHB) -, —ORI*S2 , - NH2, =N -NHCO\IH( Ci-Co
al kyl ), -NHCO(ClCGaIkyI) -NHSOZ(ClCGaIkyI) 0 -NA X 25 5-nenbered
heteroaryl and '-4g O-NR-Nb)-At )-, R7 and R8 are

i ndependent |y sel epct é@ﬁ? (@d{t‘gﬁalkgp%upl cQnsi st| ng (C1-Co6) al kyl, hal ogen,

-NR2OR21, -OH, -€ER'°=0CH3, -O- acyl’-*GRl -OCF3; R9 is,R, hydrogen, phenyl,
-N®2, -CN, -CH2F, -CHF2, -CHO - CH=NOR20, pyrldyl pyrldyl N- oxi de,

pyrimdinyl, pyra N(CE% - oro-(C, -GCs)al kyl),
- NHCONH( ( C3- Cl0) %ﬁ%of‘%{? QQ(@CNIZO (b)V\D 00/'66 %ngCT/ Us00/ 11633 -4
cycl oal kyl (Gs- CG-)@ , -NHCO(C, - CGj-é:IFk - NHCOCF3, - NHSO02N((C, -

C6) al kyl) 2, - NHSOZ(Cz 06) al kyl, - N(SQ2CF3) 2 -NHC®2( C, - C6) al kyl , C3-C10

| oal kyl, - SR23 Q SO2N - 0802( G, -
%)C aFEyI Y -osozc:Fpﬁmfpydr oxy?‘% @% a")ﬁ ?ﬁ@u‘%&%ﬁwp CON( CHZE:HZ o 5

CH3) 2, OCO\IH CI=CB) atkyl , - - Si (Cl-dar)SNo'r - B(OC(CHB) 2)2; Rl10 is

(C1-Co)al kyl, -NH2 or, g’ﬂgﬂg EF??%] e‘%’e?' Egd%trﬁ Independent |y
| d f h b yh

Lactes 7o o RF A BT A el e

I ndependent sel ect NRBS
I(Cl IOCG) al kyjf Rl? an?%fé?m 935 deﬁ?[ gesgmeé%%)g{n®%§?tﬂﬁe gr.oup
consi sting of ERTGSBH %dﬂg %@UE’FR d §rmempergthhetesoanyl bredifear e a

C2-C5 al kyl ene FBOgnou@ueﬂﬂumdstnﬁé}ﬁbé@memrym redpHthyly friofemlf ached form
a spiroring of 3 to 6 carbqgyratons 9 is17Rs- phenyl , R6-heteroaryl,

R6- napht hyl, C3-Cl10 cycl oal k 10) cycl oal kyl (C, - C6) al kyl or
(C, - Co)al koxy(C C6) al kyI and ROL ahstereagyendent |y sel ected from
the group 20 cqgﬁ.\ééq I-R‘én Cl- Copp Ilﬂ/‘ls and R23 is Cl1-C6 al kyl or

e

henyl . Preferr ounds of forrrula erejin i s R6-phenyl,
phenyt- 3[9 -pheny!, R®-heteroaryl or &hnaphthy, pheny

15 R4 is hydrogen, C1-Cg alky!, fluoro-C1-Cg alkyl, cyclopropyimethyl,
-CH2CH20H, -CH2CH»-0-(C1-Cg)alkyl, -CH2C(0)-0-(C1-Cg)alkyl,
-CH2C(O)NHz, -CH2C(0)-NH(C1-Cg)alkyl or -CH2C{O)-N{(C1-Cg)alkyl)2;

R5 and R are independently selected from the group consisting of
hydrogen and (C1-Cg)-alkyl;

20 RE is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, C1-Cg alkyl, C1-Cg alkoxy, -CF3, CF30-,

CH3C(0)-, -CN, CH3S05-, CF3S03-, R14-phenyl, R14-benzyl,
0

-~
CH3C(=NOCHa)-, CH3C(=NOCH,CHg)-, © SOz | -NH,, -NHCOCFs,

-NHCONH(C+-Cg alkyl), -NHCO(C+-Cg alkyl), -NHSO2(C1-Cg alkyl),

O
A

25 5-membered heteroaryl and \—-"x , wherein X is —O-, -NH- or -N(CHs)-;
R7 and R8 are independently selected from the group consisting of
(C1-Cg)alkyl, haiogen, -NR*R?, -OH, -CF3, -OCHg, -O-acyl, and -OCFyj;
RS9 is R", hydrogen, pheny!, -NOs, -CN, -CH,F, -CHF2, -CHO,
-CH=NOR?, pyridyt, pyridy! N-oxide, pyrimidinyi, pyrazinyl,
30 -N(R®)CONR?'R%, -NHCONH(chioro-(C1-Cg)alkyl), -NHCONH((C3-C1o)-



especially wherein R6 is a single substituent, and especially V\/nerei? tnl?.? 2003 -
R6 25 substituent is in the 4-position. Al so preferred are conpounds g)f ’

formula | ,n R13, R14, R15 and R16 are each hydrogen
yoti perfRidtien

especi al | rogen. Also preferred are conpounds of fornu ereln X
is -CHOR3, -C(R 3)(R 9)- or -C(=NOR4)-; agreferred definition for R3 is
pyridyl, especially 2-pyridyl, a preferred definition for. R4 is

G -CB)al kyl, 30 i al hyl | '

et it on”tor el oplh. MHCD TR R RACFa oS EMESr

R6- phenly: . Fo: h@g.)aﬁ?l)ﬂdtsll-lﬁoz(mv"?é)bkyl,,-NFO@@FQ}zefMHQQZQC(-Cb)aJB,)I,aDeyF\()Dsw
especl a nme n,c u a r L ,

Ro- phenyl | Ry, SHeioai G BER" - SEE T8 QNG FORARY G (T

RO- pyri ni dyl . \@galkil -OS®OF sphyditdxy(Ci-Ce)atikpr 3ONBRIR3--CONCHGIHed-  and

when pyrim gyl ’Cli-it) is preferably 5-pyrimdyl. The R7 and R8 substituents

are preferably at Zched to carbon rb,fig nmenbers adj acent to the carbon
2 9 O

joi ning the rin@GONH{GCatalkys -CRaRp itk ids) GloHsiait i t uent can be
attached to any of tRY isd@q-O)atky? -NHCEr BO&phedy00/ 66559 PCT/ USOX 11633

-5 unsubstituted car ring, e rs, . for. ex I 0 LNt | | owi ng
structures: R8 R7 Rﬁ%s.irtﬁo_s%ggﬁtuenlts Ndepg%%ﬂﬁy%él&i%pn‘&geﬁrﬂhég R9
Preferred R7 arpneBtingnfthydiegens (&neCs) @kYICEY B fdO2Res pd N alGyCoHakkexyy|

hal ogen, e eCia?{oJ P{E#éggiqro; and -NH2. A preferred RO substituent is

hydr ogen. SO ' are novel CCR5 antagoni st conpounds represented by
the structural formRY, R14RBASRNdARLS asindependently selestechprmbe el | y

accept abl e sal tegnapstingfof hydesgamand)(CXCalalkyl( R13) 2-, - C(R13) (R19) -,
-¢(O-, -0-, -NH, - Cl-Cﬁéal kyl%-, dO?S CH%&C%-(%S&SIAKE-RB NOR4. .
O (C -06)al kyl cH (& @dAlSare indegendantly sefected frgs dhe group eeasisting 95 g
O C( O - (C 1- Co)hyidkggerOaid QOg @l - G6RAT entd R3E0EQethdit-are alCa)smalkylene CR13-
CORLS- - CRES group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;
R" is R"phenyi, R*-heteroaryl, R*-naphthyl, C,-C,, cycioalkyl, (C3-
Cio)cycloalkyl(C1-Cg)alky! or (C1-Ce)alkoxy(C1-Ce)alkyl;
R® R? and R® are independently selected from the group
20 consisting of H and C4-Cs alkyl, and

R2 is C1-Cs alkyl or phenyl.

Preferred are compounds of formula | wherein R is R8-phenyl,
especially wherein RE is a single substituent, and especially wherein the RS

25  substituent is in the 4-position. Also preferred are compounds of formula |
wherein R13, R14, R15 and R'® are each hydrogen or methyl, especiaily
hydrogen. Also preferred are compounds of formula | wherein X is
-CHORS3, -C(R™)(R™)- or -C(=NOR#4)-; a preferred definition for R3 is
pyridyl, especially 2-pyridyl, a preferred definition for R4 is (C1-Cg)alkyl,

30 especially methy!, ethyl or isopropyl, a preferred definition for R” is
hydrogen, and a preferred definition for R™ is R>phenyl. For compounds of
formula |, R is preferably (C1-Cg)alkyl, especially methyl.

In compounds of formula 1, R2 is preferably R7, R8, R9-phenyl,
R7, R8, R9-pyridyl or an N-oxide thereof, or R7, R8, R9-pyrimidyl. When R2

35 is pyridyl, it is preferably 3- or 4-pyridyl, and when pyrimidyi, it is preferably
5-pyrimidyl. The R7 and R8 substituents are preferably attached to carbon
ring members adjacent to the carbon joining the ring to the rest of the
molecule and the R9 substituent can be attached to any of the remaining



OCO-N(Cl-C6)alkyl)2 NR5-C(O-(C,-C6)al kyl -CR43- ' -CR13- 7 0CT 700
NR5-C(O -0 (C -Co)al kyl NR -C(O-NH(C -C6)al kyl -CR13_ ' -CR13 1
NR5- C( O) - ~LB)al kyl)2 C(O-(Cl-C6)al kyl -CR13- or -N j

R6a- pheny:&,"skg‘gﬂa-s yridyl, R6a-thiophenyl or R6-naphthyl; RlB?’g)U%ﬂOIllGJ:’:
Cl-C6 al kyl or C2-C6 alkenyl; R2 is R7, R8,g RO-phenyl; R7, RS,

RO- substituted 6-nenbered 25 heteroaryl; , R8, R9-substituted 6-nenbered
het eroaryl N-oxide; R10, Rll-substituted 5-nenbered heteroaryl; ht hyl ;
luorenyl: 22 TR IR S 65 §9 OHe D, ol E3a Tl A Shits e IRRWIAG

-C- ~heteroaryl dirpdtareg:nethyl R18 or R18 R3 is R10-phenyl, pyridyl,
pyrimdyl, pyrazinyl orathiazolyle R4 is hydrogen, C al kyl ,
fl uoro-Cl-C6 al kyl, clopLemy. t hpl , g,- CH2gHR2 OHR7 -0 (C1-Co) al kyl,
- CH2C(O) - O (C1- CB) al RN hﬁz, K g('jO)-NH 1906) al kyl or

-CH2C(O) - N((C1- CB) al k RS Rdl aygeJd ndeprdd IN selected fromthe
group consisting of hydrgfen a (C1-Co)-alfkyl; Roéa 48 1 to 3 substituents
i ndependent |y selected fromthe group consisting of hydrogen, hal ogen,
-CF3, CF30-, -CN, - CPefemed R angiRfgubstiteents arei (@m—Caimm?;regPesla}%nber ed
heteroaryl and eﬂawh%ﬁi n<especiilly chifo; And NI BA-prefdffed ROisngsmeadent | y
sel ect ed fr?r:ﬂ_ e droup cddbns'isPi ng 8 Rea’ and %%OZD R7 and R8 are

i ndependent | y sisitagire@en.rom t he group consisting of 15 (Cl-Cs)al kyl,

hal ogen, -NR20RZ' , - ' J g
g Afdd clairfed aréRbvel &%?Mf‘gig@”’é‘ c@ﬁg%tzmdBer@sBﬁ ed

hydr ogen, pheny], -NX2, -CN, - F, - CH= 0, pyridyl,
pyridyl N-oxi de%’yH%§W‘3PFﬂJIf?"€gF@aQi nyl, - N(R20) OONR2 R22,

- NHCONH( chl or o- (C1- C6) al kyl ), - NHCONH( (®3- GLO) - cycl oal kyl (C1- C6) al kyl ),
- NHCO( C1- C6) al kyl , - NHCOCF3, - ‘Nl(a a 0 C6)al kyl)2, -NHS02(C, -C6)al kyl,
Ly

-N(SO2CF3) 2, - NHC02( CT-C6) al kyl, C3-C, Wl ogl%yl , - SR23, - SOR23,

- S02R23, - SO2NH(C1- 06 al kyl), - 0S02( CI>>U6)4T z)| - OSO2CF3,

hydr oxy(C, - C6) al kyl, -CON R26R21, - CON(CH2 - )2, - OCONH( Cl1-C6) al kyl
-C02R20, -Si(CH3)3 or -B(OC(CH3)2)2; 25 R10is i 1- C6) al kyl, -NH2 or
R12-phenyl; R12 isl to 3 substituents independenfly s#l ected fromthe group
consi sting 10 hypdaphamacélticadly addeptable GAB thered,RebBereirCN, (C, - C6) al koxy

and hal ogen; (1)  Xais -C(R13),-, -C(R13)(R19)-, -C(O)-, -O-, -NH-, -N((C1-Cg)alkyl)-,

?RS CH2"(C1‘CS)3."(YI'R3 wOR‘I ?-(1031 'Cs)alkyt |c‘;H'(C1"CS)aIkyl
_CR13_ _CR13— , _C_ . _CR . ’ _C‘___ ,

O-C(OHC -Colalkyl Q-CIO}O-(C-Cajalkyl  Q-COFNH-(C 1-Capalky
15 —CR"- ,—CR"*- ~CR"~ ’

O-C(O)-N((C,-Cg)alkyl), NR>-C{0)-(C4-Cg)alky!
~CR®- ~CR1- :

I}IRS-C(O)-O-(CVCE)aIkyI liJRf’-C(O)-NH-(CrCe)a!kyl

~CR"*— »=CR'*- -
20

?RS-C(O)-N-((Q-Cs)a‘k)f')z C(O)-Cr-Celalky!
~CR®— or N— ;
Ra is R6a-phenyl, R6a-pyridyl, R82-thiophenyl or Ré-naphthyt;
R is hydrogen, C1-Cg alkyl or C»-Cg alkenyl;
R2 is R7, R8, R%-phenyl; R7, R8, R%-substituted 6-membered
25 heteroaryl; R7, R8, R®-substituted 6-membered heteroaryl N-oxide;
R10, R11-substituted 5-membered heteroaryl; naphthyl; fluorenyl,



R13, R14, R15 and R16 are independently selected fromthe group 30 22 0CT 2003 -
consi sting of hydrogen and (Cl-C6)al kyl; R17 and R18 are independently

sel ected group consi sting of hydrogen and Cl-C6 a!!,é%/ r .17 and
R18 togetwer‘mé‘ir‘geﬁa C2-C5 al kylene group and with the carbo ’bs‘\’}&ﬂﬁ ch they

are attached forma Spiro ring of 3 to 6 _garbon atons; 2 2 O CT 2003 WO
00/ 66559 PCTI US00111633 -7 R19 is R6-phenyl, Rs- heteroaryl, R- napht hyl ,
C3-C, 0 cycloal kyl, (C3- C10) g:.) oal kyl (C1- CG) I kyl or

(C1- Co6) al koxy(C1-C6) al kyl ; Rzé R1 Qi R22|ﬁre i ndependent |y selected from
the group consisting of H aI kyL.,Ca,r}qJeg Is CL-C5 al kyl or

heny! 2) 1. X - -0-, -NH, -N((Cl-C8)alkyl)-,
Eoe% CRngH(Z %@Ph%@ﬁﬁﬁ\ﬁyﬁl NORda O CPO) l-Z‘1c8:1 o6) al kyl - ,((-R13-)iiC YC??lS
-CR13 C O (O - (C 1-6islK¥Lphery.Q (o@niim@ﬂ) pWa\tinyl offRigzolylCR13
SEERCICHSPIT R ool e o
NR5- C( O) - N((Cl-Qtda@HeQH 2Qb(z©H:e-Ol(QﬁPa)aMI -CFS:tC(@FO -(61-Colatyl,i s

e A

_CH2C( O) - O ( C1- C6) al RP1and Bilp Qndapendeujlggsglg):t prothegyauk gpnsisting of

-CH2C(O -N((C1 bylla;aj (1330 .§|k§;|~13802- and Rl, R2, R3, R5, Rl4, R15,
R16 and R19 areﬁ?ads g fined (ln 25 Preferred are corrpounds of formula

11(1) wherein Ra is 5J§)P|éﬂﬁ Sugsé‘gfﬁé'ﬁ indepepRently selacied om thegoup

substituent, ancbresigting af hydrogenchalogen, -Clm GREB4, FENerEF SO - nRErhenyl,
4-position. Al so preferred are corrpounds of formga 11(1) wherein Xa is

-CHOR3, -C(R13)(Rt9)- or -C(=NOR4)-; a preferreﬂ finition for R3 is

pyridyl, especi Nﬂi@fiﬁ?@%@ ﬁi}\éhnt?é}e %f@,r A apd dehLorty Rgrefn‘??( BLAS .NH-

(C1- CG)aI kyl", especC or’ i'sopropyl,'a " preferred’
definition for g¢=N @Hb)ydrogen and a preferred definition for A9 is

R6- phenyl . For conpopgds erC_Ff ePidentin séibciad fréth the gtbap @oAbisting et FBa)adky! . 2
2 O CT 2003 V\Q:pl()é%?5_:59 PCT/ US00/ 11633

R7 and R® are independently selected from the group consisting of
15  (C4-Cg)alkyl, halogen, -NR*R” , -OH, -CF3, -OCHs, -O-acyl, and -OCF3;

R9 is R’, hydrogen, phenyl, -NOQ,, -CN, -CH,F, -CHF», -CHO,
-CH=NOR?, pyridy!, pyridyl N-oxide, pyrimidinyl, pyrazinyl,
-N(R*®)CONR?*'R?, -NHCONH(chloro-(C1-Cg)alkyl), -NHCONH((C3-C1o)-
cycioatkyl(Cs-Ce)alkyl), -NHCO(C;-Ce)alkyl, -NHCOCFs, -NHSO,N((C+-

20  Celalkyl)z, -NHSO(C1-Celalkyl, -N(SOCFa)z, -NHCO2(C1-Ce)alkyl, Cs-Cio
cycloalkyl, -SR%, -SOR%, -S0,R%, -SO.NH(C1-Cs alkyl), ~OSO(Cs-
Ce)alkyl, -OS0.CF3, hydroxy(Ci-Ce)alkyl, -CON RPR?', -CON(CH.CH,-O-
CHa)z,

-OCONH(C1-Ce)alky!, -CO.R%, =Si(CHg)s or ~B(OC(CHa)z)z;

25 R10is (Cy-Cg)alkyl, -NHz or R12-phenyt;

R12 is1 to 3 substituents independently selected from the group
consisting of hydrogen, (C1-Cg) alkyl, -CF3, -CO2Rz, -CN, (C+-Cg)alkoxy
and halogen;

R13, R4, R15 and R16 are mdependentty selected from the group

30 consisting of hydrogen and (C1-Cg)alkyl;

R17 and R18 are independently selected from the group consisting of
hydrogen and C1-Cg alkyl, or R17 and R18 together are a C2-Cs5 alkylene
group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;



-8 especially nethyl. Also for conmpounds of fornula 11(1), R14, mm?§EW3
are preferably hydrogen. Preferred are conpounds of fornula 11(2) rei

pa i s R6b-phenyl especially wherein R6b is a single substituent, and
especi ally}gmsﬂ the 5 R6b substituent is in the 4-positPOHUSH/LES
preferred are conpounds of fornula 11(2) whgrei n Xa is - CHOR3,

-C(R 3)(R19)- or -C(=NOR4a)-; a preferred téfinition for R3 is pyridyl,
especially 2-pyridyl, er.efgrred definitions for Rda are cycl oprogyl nmet hyl
and trifluoroethyl, aRpieRéphenyl. fefatercand. Ronapatdyl, £,ty.¢dEvegealkyhriaa

preferred definigi (D _d . nds of fornula
11(2), Rl is pre?éq(yg% k%nggﬁ(%?a {,P?@ﬁ%&’?@f‘%ﬂ %@t E§|’ Al so for
conpounds of formul a B{Q , apd R™ a1 ingdependgntiy seleglestiepmihg gHPogen. In
conmpounds of for&?ﬂs?stﬂrgjdf)l-l and 2L alkl;i an@referably R7, R8, R9- phenyl;
R7, R8, R9- p%ri dyl or ] g‘é@; ?(Xtﬁereof'_ or R7, R8, RO-pyrimdyl. 15 Wen
R2is pyridyP, it is Dreb&nzdes glkglorphenyly Pl qyi | and when pyrinidyl, it is
preferably 5-pyrf2y dyl. The R7 and R8 substituents are preferably attached

to carbon ring rrenberﬁa@J@ﬁg%gﬁq_’t_@d}gr_@mﬂ@ mgﬁéwgm’zﬂg’ to the rest

of the nolecule and the ti‘t'uent ‘dan be afta y of the
remai ni ng unsubstituted carbon ring nenbers as shown above for 20 conpounds

of formula I. Pretym?ed m?@-@)ﬁW%tq&ﬁs f D-CdObouremalkyt fornul a 11
are: (Cl-Cse)al kyl ,é@agec_i' sy nethyl; haL.ég.en, ﬁm',_al ly chloro; and

-NH2; a preferred substTtuent is hydrogen. Ano .
i nvention id40a phar maceuti cal conposition for treatnent of H'V conprising |
an effective amuf-C6D)-C cORRIAL add®H(E)-NH-C2Ldalkiiul a 11 in conbi nati on |
with a pharnaceuticgaidly acceptapl eegtier. Another aspect of the invention !
is a pharmaceutical conposition for treatnment of solid organ transpl ant
rejection, graft v. host disease, arthritis rheumatoid arthritis,

i nfl ammatory boweO-GOFAEE: -Gtz d N ReG(P)4C-Ced®klasi s, ast hm,

al l ergies or nul t_iI B_sclerosis conuaAgtang an effective 30 anount of a CCR5
antagoni st of formil'a 11 in conbination with a pharmaceutically acceptable
carrier. Yet another_aspect of this invention is a nmethod of treatnent of

HV conprising atNRhCEDRDHEY-CeatkyhumR -CIONNEW(Cor-Celadyl t r eat nent  an

effective anount 132 CCR5 ant agonil§_l enpound of formula I1. Another

aspect of 395t he i-ivention is a nethod'df treatnent of solid organ

transplant rejection graft v. host disease, arthritis, rheumatoid

arthritis, infl amﬁﬁ%C&Ova@ﬂ:,-Q&ba!bﬂ‘@e, at@(@&%_}je@ Ikytis, psoriasis,

asthma, allergies lorwrrul tiple sclerosis 2 2 2003 WO 00/ 66559 -9

PCT/ USOO 11633 coffRi 5Tng adni ni stering’ {® 3 human in rieed of such

treﬁt meg: ialn ef f ?ﬁti VRa i@ﬁwalbe i1, Rﬁﬁﬁﬁﬁd?mrmhﬁpﬁwound of fgr mul a | |
th agbni slt o? n? or renrJI @5‘?)%3@0??*%53r?;'@Y-?%LQﬁ’??%ﬂﬂeﬁg‘@%'#??ﬁ th one or |
more antivi 28 -CHaCH»-0-(Cy-Cg)alkyl, -CH2C(0)-0-(C1-Cg)alkyl, -CH2C(O)NH2, -
CH2C(0)-NH-~(C1-Cg)alkyl or -CH2C(O)-N((C1-Cg)alkyl)2;
R8P is CH3S02-; and
R', R2, R3, RS, R14, R15, R16 and R19 are as defined in (1).

er aspect of the

25 Preferred are compounds of formula 11(1) wherein R2 is R€2-phenyl,
especially wherein R62 is a single substituent, and especially wherein the
R6a substituent is in the 4-position. Also preferred are compounds of
formula II(1) whersin X2 is -CHORS3, -C(R®)(R"™)- or -C(=NOR%)-; a
preferred definition for R3 is pyridyl, especially 2-pyridyl, a preferred

30 definition for R4 is {C1-Cg)alkyl, especially methyl, ethyl or isopropyl, a
preferred definition for R™ is hydrogen, and a preferred definition for R” is
R®-phenyl. For compounds of formula il(1), R is preferably (C1-Cg)alky},



5 or other agents useful in the treatnment of Human | nmmunodeficiency \A# Q6T 2003
for the treatnent of AIDS. Still another aspect of this invention is the

use of awl dgmesedt agoni st of formula | or Il of this inventpSfnishoniess
conbination with one or nore other agents useful in the treatnent of solid

organ transplant rejection, graft v. hostgdisease, inflammatory bowel
di sease, rheumatoid 10 arthritis or nmultiple scl er05| s. The CCR5 and

i ni ster ed | rPpeGgTRSE Ao B ERFRLRE P Saftmule i AP LR LR RS D¢

sep?r at Fla%léada Iia'SreDEefanablyihggire@@ar ate dosage forns of the actlves i's aIt rs]ce)
Fol | ow ng. terms ar o fisteirad e Fpibs g of hmu Rt lirgh 4# & 5%pRefy,

Al kyl (i ncl udi respelsiliyiwiyerejroREP ina sifgleskbsijtuent, I@nchasm:talﬂ;dwherem the

di al kyl am ng) rgey Qﬁ:?é?% Ferstlis %4%&@:tﬂnarlglﬁ§gar6%r?@dégﬁ‘cg6&§oﬁﬂ sopnt ai ns

20 from one to si x car bon at ons ent.s on chains

havi ng one or ti@emulgliz) whereia )Eﬁ)ﬁd@ Tcg@d HR2)- aneGENORMHt2d bonds
are not adj ace reférﬂedaaémﬁéﬁ%r RSIJbbﬁ;Frid t@é.bewnwt -pyRians ptvdsféheuhe phenyl

Ayl moans a ?i& wiiofsio F@graasw&%e?%@ﬁlr'aeﬂa@ g ehoresthh 2 PrRIGRA. o o) -

(ér7 g/l CI( O - I iar ?:Idﬂyilttdﬁ( for R"” isC8rdtagery,carubh lpybfeied defififdn for R™ is R°-phenyl. .
cycl oa - 1 . i an
het e)r/oaryl l1are @srﬁl neéj%ée%@mmaai@@l)kﬁ gFgPé%La @:6rC%§We§RgEEF and
30 aral kyl is anethyl. @lmpabﬂmpowmam#wnwl?l"(?-h R, R¥S anciR3H m

Het eroaryl reprgaghhs romatic groups of 5 or 6 atoms' or bicyclic
groups of 11 tdﬁ% Egmbglrﬁg 1 or het er oat ons mdependent y s%ect ed

from0, S or N, sal dnmw%ﬁfsf?rmmaeu(ﬂbanpr{g)aﬂ%ﬁ pesforably R R
structure and nyy RV ﬂﬁfngzpwdylbuﬁhqn o&fdeimen@cf I érelat?pﬂaeﬂa%wnm‘aylt o 35

provi de ar t| ter rovi de t he, ri n n cont acent
oxygen and/ r s‘&lh (n:ﬁ 'sé’rﬁ%ﬁﬁﬂyéd N & BYB ‘f"’%&? Ejghaﬂgtoms
can be subst i tLpretbrabinSZpymmdw Raedioapd R%mbﬁgemhtmmreMabWMmhed

2005 0 00/ 66308 ) (RRASEEE 2GRERf Bne o Tofifid ¥ @g;‘h% estof!

6- menber ed het dheangipcyeanssthe B2 pybstdyent cmbemttﬁqmd tommacz. ,
pyridazi nyl andghiiniNg UrseBstitufsd 82bonfitg ﬁmrﬁ@@@%@gh&ﬂh%ﬂméwbr“ ngs

b t b d
het er oar yl 2Pi ngd rgﬁ@fn%efforw%elnﬁr?qu Birand Becsitssiets WEeampaints
i m dazol yl, pyrdzfotnylhladhdra s(aaCelalky!, Sspesidyr methylj mgdodeny iesgeciady
heteroatom can io % q:l?efégll%dzﬂg%b itUBRE id hﬁ?},o an. Menbered rings

refera 8

havi ng two heteroatbm; ar e ol ned throug 4-posi tion.
Bi cyclic groups typiAmtther aspetiariiine im@ettiommg mrmmel.dsal smpositiomfone

heteroaryl gr OLin%tﬁm%ﬁ’i?Qf PW%mriﬁ SH'éﬂ%EWe al?ﬁtSLE\ﬁ' &% BURs aftagonist of

qui nazol | n)él fgpn%u? faug %ngombmat:on w:th a pharmacieutlcal}ly acceptable carrier.
Another aspect of the invention is a pharmaceutical composition for
treatment of solid organ transplant rejection, graft v. host disease, arthritis,
rheumatoid arthritis, inflammatory bowel disease, atopic dermatitis,
psoriasis, asthma, allergies or multiple sclerosis comprising an effective

30 amount of a CCRS5 antagonist of formula H in combination with a

pharmaceutically acceptable carrier.

Yet another aspect of this invention is a method of treatment of HIV
comprising administering to a human in need of such treatment an effective
amount of a CCR5 antagonist compound of formula {l. Another aspect of

35 the invention is a method of treatment of solid organ transplant rejection,
graft v. host disease, arthritis, rheumatoid arthritis, inflammatory bowel

disease, atopic dermatitis, psoriasis, asthma, allergies or multipte scierosis



Preferred points of substitution for 6-nmenbered heteroaryl rings at aﬁﬁ ﬁz@
descri bed above. Wen R2 is a 5-nenbered heteroaryl group, the 2 c 3
substi t uert6 ovésspr ef erably attached to carbon ring nenbersl:cp;ﬁsmgjg, to
the carbon joining the ring to the rest of the nolecule, and R11 15 is
preferably al kyl; however, if a heteroatongi-s adj acent to the carbon
joining the ring to the rest of the nolecule (i.e., as in 2-pyrrolyl), R10

[ f bl

[oinng Cthe 1 GOMPERFR AdRiAgiRER & i ecuiﬁ%ﬁﬁﬁkégﬁeﬁn”fr’%a‘f%és@ﬁat’???uoro
chioro, bromo aamqwtuofaﬂmﬁsmwamstwmwda for@sitnt @r & strai ght or
branched al kyl chai nStlﬁ'éhgfr*e#r Qct%ﬁﬁusﬁﬁv@nﬁd#%ﬁﬁe%@fa@@ﬁ%‘aﬁ d?ﬁst

attached to the sa nt carbon at ons,
F3CCH2- and - crotiosmulay %lépaﬁwnv&anpg i eembInation; uFH‘ecﬁ’ "80@?8 viral
ant agoni st s aaraﬂ@ﬂ@beﬁtsfuséfuﬁﬁtthé@ehmmMNuﬁmaJﬁNhrﬁhn@d@nduav@ Virug5 One

f f t | ts t.]
Cherapy my be. (R4S iealbantolarE sifldrindrepen S isiniehgpRin iyt
i nvention. The arCCREramtagwéstofdormgianics ihafthissingentiom idcombination wWiltRS
t I st i
ot o agent ofe Mo B ageidsBhul b the SERNIHUIBNS brgal radSplant
sequenti al | y asrejegtiomgeaftivshes! disgase, mﬂa@raatqrmbpwel sigease. taureaiRict ed

for use in ”bbﬂﬁhﬂé)sr muit@né aaemovﬁdtmstdma StRAaNbr bﬂ'ié‘?@igeﬁfs which
corrprl se nucl eosi d [everse transcr i Efé se l, non-

or
nucl eosi de reve?g%c?maﬁﬁﬁff‘tﬁpﬂ é@%wmﬁ’mt%r@" be sdguaisierad; "E)Pt%?g'eﬁﬂfa&ener
antiviral drugstdrivebetieh anbenatimiridteratisepdratelyt bddiccarhpdsingiseparatas. | n

conbi nat | on wi hgf?#ée"%a&;hﬁ%ésﬁwr%“@ o B Ton The term

"nucl eosi de and nucl eotide reverse transcriptase inhibitors" ("NRTI" s) as

used herei a ' ' 2 OCT 2003 wo 00/ 66559
used morel mACapETHEED Eé&ﬁl?? QYSE . g fePERMION 2 del el ol T
reverse transcript asds used haseipy e faflpwingieras arediselasdpinasPeiover viral
genom c HI V-1 Rblmedsgtog-\erwgé/inﬁfdatéﬂ V-1 DNA. Typical suitable NRTlIs include
zi dovudi ne (AZT) avail er radepnane from

d axo- Wl | cone | nc. F@%Z Eﬂ%ﬂg 'i‘ﬁg?"éﬁ HQ%'”???@E( @gngmeo ead )

avai | abl e under dtdue/lafhlaﬁxmpredemsrmraﬁgmrarﬁmmmhed/ynartmrsqumbbamlcontains

Pri nceton, 0 t ) avail able wunder the H VID tradenane
from Roche %ﬁu ﬁé ‘a“% %'k &Rp@f % 07110; stav ine éd4T) avai |l abl e
under the ZERI T trader%‘FQ@W repreepts Cea-Ce GafpRn shaipsi ne of MBet on, NJ

08543; | am vudi ggsitdfdtbd %%ubaﬁﬂoeudéMﬁét twchanEah\éthttm@grmmdtraa}acent
A axo- Wl | cone Resea_é‘ch Triangle, NC 27709; abacavir (1 592U89) di scl osed

in W96/ 30025 alRied NGBl e under the ZI AGEN tradenmark from G axo- Vel | come
Research Triangl e, NCSubéfifiled pHehglvhearns friat dhe phéhylsfrBGycaRNis\bubstititeb| e

under the- %\B/th%ﬁy%L%%qg%sﬁlaﬂrgn%b%n§i:+lﬁ&ces Foster City, CA 94404,

| obucavir (

Acy! means a radical of a carboxylic acid having the formula
alkyl-C(O)-, aryl-C(Q)-, aralkyl-C(O}-, {C3-C7)cycloalkyl-C(O)-, (Ca-
C7)cycloalkyl-(C1-Cg)alkyl-C(O)-, and heteroaryl-C(O)-, wherein atkyl and
heteroaryl are as defined herein; aryl is R12-phenyl or R12-naphthyl; and

30 aralkyl is aryl-{C1-Cg)alkyl, wherein aryl is as defined above.

Heteroaryl represents cyclic aromatic groups of 5 or € atoms or
bicyclic groups of 11 to 12 atoms having tor 2 heteroatoms independently
selected from O, S or N, said heteroatom(s) interrupting a carbocyclic ring
structure and having a sufficient number of delocalized pi electrons to

35 provide aromatic character, provided that the rings do not contain adjacent
oxygen and/or sulfur atoms. For 6-membered heteroaryi rings, carbon
atoms can be substituted by R7, R8 or R® groups. Nitrogen atoms can
form an N-oxide. All regioisomers are contemplated, e.g., 2-pyridyl, 3-



180194), a nucl eoside reverse transcriptase inhibitor disclosed in Eg—z 0CT 2003 -

0358154 and EP-0736533 and under devel opnent by Bristol-Myers Squib

Pri ncet ongyd\Vo/ét8943; BCH- 1 0652, a reverse transcriptase inpiiphisgénisss N t he
formof a racemc m xture of BCH 10618 and BCH 10619) under 20 devel opnent
by Bi ochem Pharma, Laval, Quebec H7V, 4A7.{1{anada; emtricitabine
[(-)-FTC] licensed fromEnory University under Enory Univ. U S. Patent No.

5, 814, 639 d | t L g [ NC
57707, bt ar L- AL, ABY A OREEE' TopicH BAberEa HtEka diBySs AR bR
3' - di cl eoxy- 5- fpwisnidinyy,tpyaaniey!, pydeaziey! ayd the N-oxidesitheresf.t Fof 8- vi on

Phar maceut i cal s : ;?Q/E;P , | VR0 or R11
(-)-beta-D 2, 6,"-n ﬁ‘g)g}.ﬁ%}ﬁ%{iﬁrﬁ% g’:ﬁg%b angad?tggﬁo%ée}gbibr@%“ﬁg%g? % Ord

li censed by Enmodfpupki Japwial §-rapmbered heterepeyl ringsraredundi thieny!. P Tol¥gl e
Phar maceuti gal &hia&élﬂ,ﬁﬁbtﬂi‘&cﬂﬂ?@ﬁidaﬁﬁ?l,'pﬁ@m li aved {sfostel2dlyl. 95-Membered

2,3-did -2-11 -b-D-t - pent ' { d _stabl.e. 30
bt ne. based + ARSSAIRG 0B HeTpLREOm 41k 6 S ap RGP Eeta dhits RS co-
under devel opmrememriberéd SngBihavirigetwe heteroatovis areCprafectik minedhrotgn28e The
t vnencnupanet t ! ! g
hor 61 ' means. nciPRARPR iR draURE WHEAR s Elberid-fishd ridg EdedRd OB
transcriptase. fiypitbaiheteroant igronprRmamedaions: engvaviaplyhehterlagoybs?)
avai | abl e qgnd uiﬁ&b?olmgm%fdréﬁ e BarBothicHy! BAiptoge" | ngel heim the

manuf act urer for Roxapé Laboratories, Col U,I’TbL*S, OH 43216 d?l avi radine 2 2

0 C T 2003 WO 00/ 665b%feted psirts of sspstituiion iaf fpnembeied beteroany! /9o atnder

ngo7RESC$| PTOR R2 arg:&/gmgﬁerdom%ﬂaawmj R2&s RiF-nfembiered tistectgarybgraupNhe g
, eravire = a,. enzoxazl N- 40N | an

avai |l abl e undepﬁ% %nd 5%12#‘9&"‘[“9&8%ﬁ%ﬁwB"%q?%%?&tﬁﬁghﬁg@ﬁga?%@?@dtyﬁﬁf&ﬁég

W | mi ngt on, DE adjass8ae 0@ Bart joiriag e riagftatbeyestaftbe molecpler andd®! 'under

devel by - - i Br i : :

ooty 38 SHTOAF . HELIB, A pastien (R RaTo 0 aten

t hi 0- 4- i sopr opyiPNIng the g 1aithe test B the Molerwr £i?- asn Zawialyl.Ribisat e

di scl osed in W dferag ) Qkihchaido W e@bop! ﬂirgq'aﬁ@mmwadjjamrtb thl oAgISoH jining
Phar maceuticals, |nc., J 9 7-1020; NKC-442

aJol | 10
(1- (et hoxy- met h‘PP)"-@-telthﬁé?ﬁtﬁfemﬁW& Uhenyl met hyl )- (2, 4(1
H, 3H) - pyri m di nedi oneHalbgenorepresbrity fiMote dhicrbi, brétherdanckibdGo. and under

devel opnentpgpy Tri ang#%ﬁ@ﬂl@ﬁﬁﬁk@?@b&san@é @ﬁ?ﬁeqrh'%r _Zﬁghe@ﬁﬂyl chain

(+)-cal anol'ide A (NSC counmarin I vatives disclfosed in NIH
U.S. Patent No.substiBgeddy 1 ta & dnoreiatamspuhich canche ritached ko thehsameiqy

co-devel opi ng (differemt eafidrigtofndlid.§., VCHF| FOKEFD, <CF3,RCTEL anddDFsCFA.r abl e
product. The term "%ot ease inhibitor” ("Pl ')‘ @s Eﬁgsheiei n .neans
inhibitors of the HfYherapegticalyefiggtiveamaent i AOtA9USYE &eol yiti ¢
cl eavage of vigmbumodurficiehtiotopes HIVS OIRNA @lasmavevels. GAG and GAG Pol

Pg:c gg{ iogﬁls' r}%.{ . io :_" & P Endr2dbyidraly bHETS tRN2LnhliPhiHgehtd B8R i anti-
HIV-1 therapy may be used in combination with a CCR5 antagonist of the
present invention. The antiviral agent or agents may be combined with the
CCR5 antagonist in a single dosage form, or the CCR5 antagonist and the
antiviral agent or agents may be administered simultaneously or

30 sequentially as separate dosage forms. The antiviral agents contemplated
for use in combination with the compounds of the present invention
comprise nucleoside and nucleotide reverse transcriptase inhibitors, non-
nucieoside reverse transcriptase inhibitors, protease inhibitors and other
antivirat drugs listed below not falling within these classifications. In

35 particular, the combinations known as HAART are contemplated for use in
combination with the CCR5 antagonists of this invention.

The term “nucleoside and nucleotide reverse transcriptase inhibitors”

{“NRTI" s) as used herein means nucleosides and nucieotides and



prot ease inhibitors include conpounds having a peptidoni netic structuf LT 2003
hi gh nol ecul ar wei ght (7600 dal tons) and substantial peptide character,

e.g. CR Xlwo\orgeo! abl e from Merck) as well as nonpeptide pr 11633
inhibitors e.g., VIRACEPT (avail able from Agouron). 25 Typical suitable Pis

I ncl ude saqui navir (Ro 31-8959) avail able-ifg -hard gel capsul es under the

| NVI RASE tradenane and as soft gel capsules under the FORTOVASE tradenane

from Roche Phar | s 10 Ywd i :
avai | abl e under %%%ﬂ%re#ﬁ%ﬁ%?%%re ggn%;tmg)ot* t?-ﬁ \Ifé{)t%%?%{ #régéé%%ﬁﬁ he
Park, |L 60064; enagymeawhich(aatalgges it corvarsion of viral genemic ORY U MK into

tradenanme from Mehdikal Hi01 DNAC. .,  Wést Point, PA 19486-0004; nel fnavir
(AG 1343) avail able der the VIRACEPT tradenane fraom.Agouro

Phar maceut i cal s, | nc.TYPIGR suitableNRtspseiudergdoyudipg AAGT a(’i‘@%'%ﬂﬁ’?’ the
{/ r agenagﬁ ACENEIR@ER?MnggadImé ﬂ@nngeqﬁwvee|icagn2@irtco,raei§1mét& q‘emabgpg@ﬂ by
ertex Pharnmace Sy: .nc, ridge = and ayail abl e
from d axo- Wl | %mg' qu%’é%ﬁ’%% (%lﬁﬁﬁ*@qgﬁﬁ'ﬂéﬁ&? ‘yﬁEgifﬁﬂm%ﬁe%s
program | asi na@ristol{Nb&s23446b Cay Brinadtoa, NJODBHE3; staititabdire $ddEbuavkdilable
Princeton, NJ O O ehr Gyl ' h 1, S, it zer | and
(OGP 61755) : mﬁﬁé%"%cﬁ"‘%'%@%%%%?%’%@@%? DR AE el PG hupy azc?/cl i ¢
urea di scover ed 0By 10uséanuding (dhbcavailable upaenthendERIT iragdemark from.Bristol-
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by Bristol - Myer 884243 NUGiepside reyersa transgaptase inhibjige disklasrdis ERve a

oY avadine. 1L Egﬁi’iﬁ?f‘gs@fg 3@%@2‘%%‘ %"ﬁ%@?g"‘%@ﬁ?“ e 8‘;72“553
and Chiron U, SSapift. Fihngsion. i Q8344 652, 39BYSrSE ranRSHRIRSS INNIBAGS 3,
4752585, and 493k forrmdf i rameanit atikture od BCHAMO6 1BROCEBEHN 081 Yasidarki n)

L adenarte 150m Gl 180 O by SERLYbIL Era Py F48085A987 57 Luail T zed
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di l uti on w t h wamélricitabined&)-6TEdisansad froma Esuery Adnigersity undenEmgrgddnivisc i s

< i el osed | opBoe T B e o e T Lt el s,
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dose of about Oahdmaerebetd-k@ ddyditieorpafiudid-cytideneplicarised/leyaiesc i s
Pept i deo. di <& os SRRy to Vich Eferripcalhisds SV HIRRLR0pP 1) BAFD. the
purine nucleoside, (-)-beta-D-2,6,-diamino-purine dioxolane disciosed in EP
0656778 and licensed by Emory University and the University of Georgia to
Triangle Pharmaceuticals, Durham, NC 27707; and lodenosine (FddA), 9-
(2,3-dideoxy-2-fluoro-b-D-threo-pentofuranosyl)adenine, an acid stable
30 purine-based reverse transcriptase inhibitor discovered by the NIH and
under development by U.S. Bioscience Inc., West Conshohoken, PA
19428.
The term “non-nucieoside reverse transcriptase inhibitors”
(“NNRTI"s) as used herein means non-nucleosides that inhibit the activity
35 of HIV-1 reverse transcriptase.
Typical suitable NNRTIs inciude nevirapine (BI-RG-587) available
under the VIRAMUNE tradename from Boehringer Ingelheim, the
manufacturer for Roxane Laboratories, Columbus, OH 43216; delaviradine




Duke University to Trimeris which is devel opi ng pentafuside in
col l aboration wth Duke University; pentafuside acts by inhibiting fZJsFBWUM

of HV-1 menbr anes. Pent af usi de (3-100 ng /day) | ' a
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H V-1 positive 30 patients refractory to .32 triple combination therapy; use
of 100 ng/day is preferred. Yissum Project No 11607, a synthetic protein
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nonitored every _3-6 viral | oa
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zi dovudi ne 20 into the individuai functional protems found in infectious HIV-1.
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).
25 Typical suitable Pls include saquinavir (Ro 31-8859) available in
hard gel capsules under the INVIRASE tradename and as soft gel capsules
under the FORTOVASE tradename from Roche Pharmaceuticals, Nutley,
NJ 07110-1199; ritonavir (ABT-538) available under the NORVIR
tradename from Abbott Laboratories, Abbott Park, IL 60064; indinavir (MK-
30 639) available under the CRIXIVAN tradename from Merck & Co., Inc.,
West Point, PA 19486-0004; nelfnavir (AG-1343) available under the
VIRACEPT tradename from Agouron Pharmaceuticals, Inc., LaJolla CA
92037-1020; amprenavir (141W94), tradename AGENERASE, a non-
peptide protease inhibitor under development by Vertex Pharmaceuticals,
35 Inc., Cambridge, MA 02139-4211 and available from Glaxo-Wellcome,
Research Triangie, NC under an expanded access program; lasinavir
(BMS-234475) available from Bristol-Myers Squibb, Princeton, NJ 08543
(originally discovered by Novartis, Basel, Switzerland (CGP-61755); DMP-



di danosi ne; stavudine + | am vudi ne; stavudine + didanosine; zidovudiielCi 2003
zalcitabine 35 2. Indinavir, nelfinavir, ritonavir or saquinavir soft gel

capsul es. é oodkshrapi ne or delavirdine. 4. See A-M Vandanmer/gsooaliess
Anti viral emstry & Chenotherapy 9:187 at p 193-197 and Figures 1 + 2. 2

2 0CT 2003 WO 00/ 66559 PCT/ USOO 11633 -.1fg 5. Alternative reginens are for
patients unable to take a recommended regi nen because of. conpli ance
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preferred. IL-12 is disclosed in W006/251 71 and is available from Roche
Pharmaceuticals, Nutiey, NJ 07110-1199 and American Home Prodocts,
Madison, NJ 07940; a dose of about 0.5 microgranvkg/day to about 10
microgram/kg/day, sc is preferred. Pentafuside (DP-178, T-20) a 36-amino
25 acid synthetic peptide, disciosed in U.S. Patent No.5,464,933 licensed from
Duke University to Trimeris which is developing pentafuside in collaboration
with Duke University; pentafuside acts by inhibiting fusion of HIV-1 to target
membranes. Pentafuside (3-100 mg /day) is given as a continuous sc
infusion or injection together with efavirenz and 2 PI's to HIV-1 positive
30 patients refractory to a triple combination therapy; use of 100 mg/day is
preferred. Yissum Project No. 11607, a synthetic protein based on the HIV
-1 Vif protein, is under preclinical development by Yissum Research
Deveiopment Co., Jerusalem 91042 , israel. Ribavirin, 1-B-D-ribofuranosyl-
1H-1,2,4-triazole-3-carboxamide, is available from ICN Pharmaceuticals,
35 Inc., Costa Mesa, CA; its manufacture and formulation are described in
U.S. Patent No. 4,211,771.
The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1
drug found useful for treating HIV-1 infections in man alone, or as part of
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B. Quadruple Combination Therapies®
Two NRTIs + one Pl + a second Pl or one NNRTI

25 C.ALTERNATIVES:®
Two NRTI
One NRTI® + one PI?
Two PIs® + one NRTI” or NNRT)®
One PI? + one NRT!” + one NNRT®

30 FOOTNOTES TO TABLE
1. One of the following: zidovudine + famivudine; zidovudine +
didanosine; stavudine + lamivudine; stavudine + didanosine;
zidovudine + zalcitabine
35 2. Indinavir, nelfinavir, ritonavir or saquinavir soft gel capsules.

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




standard amidati on PMJSO0! 11633 3 3 standard R3a esterification/ olZ20CT 2003
car bonationI car bam)yl ation 4a. R3a = alkyl etc 4b. R3a = COR3 Z 4c. R9a
5{? gp CONHR3 or 12 3 R12 hal ogen z1 Z1=CH N Bag s&(ﬁ B Al
Oorrpounds o? or rruI a 3, wherein R R7 and R8 are as defi ned rmula I,
Zis CHor N, and R1L is an al kyl group suchs as nethyl were prepared as
depicted in Schene 1. Ketone 1, the synthesis of which was descri bed I n

DEC. and HOBT. Bor - A/Eardd stiftg dte 307 a8 utddlle ftefterigconvith
pyridyl, followed byegenlmbeoause oﬁcmahanctebpmlams qtoxp&v..wltozémoiﬂw of
the free hydroxyl %{%é&é@’én B3bEORPnermded r @h@n' 458ublé Relddside

al kyl chl or of or mat es I socyani des _afforded et hers
4a, esters 4b, carhdiRmgateNs gy lead ety Jesiganasapd cyeia] aduie n{RaR% n
R3 is a |owgr alKkyl ﬂéﬂ& The aryl oxy corrpounds 5, were obtained after

o asence of a ifa e o PSRl v 8 boerbees 80d ' nat ogen

"Z1 Base 12 or bid).
7. Zidovudine, stavudine or didanosine.
10 Agents known in the treatment of rheumatoid arthritis, transplant and

graft v. host disease, inflammatory bowe! disease and multiple scierosis
which can be administered in combination with the CCRS5 antagonists of
the present invention are as follows:
solid organ transpiant rejection and graft v. host disease: immune
15 suppressants such as cyclosporine and Interleukin-10 (IL-10), tacrolimus,
antilymphocyte globulin, OKT-3 antibody, and steroids;
inflammatory bowel disease: IL.-10 (see US 5,368,854), steroids and
azulfidine;
rheumatoid arthritis: methotrexate, azathioprine, cyclophosphamide,
20 steroids and mycophenolate mofetil;
multiple sclerosis: interferon-beta, interferon-alpha, and steroids.

Certain CCRS antagonist compounds of the invention may exist in

different isomeric (e.g., enantiomers, diasterecisomers and atropisomers)
25 forms. The invention contemplates all such isomers both in pure form and
in admixture, including racemic mixtures.

Certain compounds will be acidic in nature, e.g. those compounds
which possess a carboxyl or phenolic hydroxyl group. These compounds
may form pharmaceutically acceptable salts. Examples of such saits may

30 include sodium, potassium, calcium, aluminum, gold and silver salts. Also
contemplated are salts formed with pharmaceutically acceptable amines
such as ammonia, alkyl amines, hydroxyaikylamines, N-methylglucamine
and the like.

Certain basic compounds also form pharmaceutically acceptable

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



R,2 OH ~Z1~ PPh3, R2002C-N=N-C02R2 7 1) TFA R 2) standard am datiqrg 0CT 2003-
PCT/ US00111633 O As Alternatively, conpounds of fornula 5 can be prepared
by reduction of the N-Boc ketone 1 a to the alcohol 6 first, followed by
functi onal V@#066¥90f 5 the free hydroxyl group with a hal of&A/4¥841433 ut ed
aryl in the presence of a base as shown ir11%c_herre 2, or by a

hydr oxy-substituted aryl or heteroaryl (wherein Z1 is as defined in Schene
1) in the presence of PPh3 and an azodicarboxylaje of the fornula, .
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purposes of the invention.

Ali such acid and base saits are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base
salts are considered equivalent to the free forms of the corresponding

15 compounds for purposes of the invention.

Compounds of the invention can be made by the procedures known
in the art, for example by the procedures described in the following reaction
schemes, by the methods described in the exampies below, and by using
the methods described in US patents 5,883,096; 6,037,352, 5,889,006;

20 5,952,349; and 5,977,138.

The following solvents and reagents may be referred to herein by
the abbreviations indicated: tetrahydrofuran (THF); ethanol (EtOH);
methanol (MeOH); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc);
N,N-dimethyiformamide (DMF); trifluoroacstic acid (TFA); trifluoroacetic

25 anhydride (TFAA); 1-hydroxy-benzotriazole (HOBT); m-chloroperbenzoic
acid (MCPBA); triethylamine (EtaN)}; diethyl ether (Et20); tert-butoxy-
carbonyl (BOC); 1,8-diazabicycio[5.4.0jundec-7-ene (DBU); dimethyl-
sulfoxide (DMSO); p-toluene sulfonic acid (p-TSA), potassium
bis(trimethylsilyl)-amide (KHMDA); 4-dimethylaminopryidine (DMAP);

30 N,N,N-diiospropylethylamine (Dipea); and 1-(3-dimethyi-aminopropyl)-3-
ethyl carbodiimide hydrochloride (DEC). RT is room temperature.

Compounds of formuta | and il wherein X is CHO{C=0)-(C1-Cg)-
alkyl, CHO{C=0)-(C1-Cg)alkoxy, CHO{C=0)-NH-(C1-Cg)alkyl ,
CHNRS3(C=0)-(C1-Cg)alkyl, CHNRS5(C=0)-(C1-Cg)alkoxy, CHNR3(C=0)-

35 NH-(C1-Cg)alkyl or -CHOR3 (and wherein R4, R15 and R'6 are hydrogen)
are prepared according to Schemes 1-4:



11b 2) halogen' -Z Base 3) TFA 4) standard am dation 12 or Boc-AA—?Z@ '3%0[13
Preparation of chiral anal ogs was perfornmed through chemcal resoluti rq
The al cohol 6 s coupled with a chiral Boc-protected amno_ acid to_obtain
di aster eoi?&r@\(@s?l a and 11 b which were separated by 10 cﬁgﬂéﬁ”%’rﬁaf)hy.
The chiral auxialiary was then renoved w t_ c?J\l_aC]-l for each diastereoi soner
and the sane sequence of reactions described in Schene 2 was carried out
on each individual enantiomer to obtain conpounds 12a and 12b. Oxi nes of
formula | or Il SF@PEETX is C=NOR4 are prepared from 15 the correspondi ng

ket ones from any several nethods known togdhose skilled in the art.
Scheme 5: Boc- A 2,0CT 2003 WO 00/ PCT/ US00/ 11633 - 20 1)
TFA N..,wOR4 13 M 1 (R1p COZ?—tF']éeﬁgTNZ Bip R 0_sIn Scheme 5, the
ket one la, wherein R and] Rl are®q a@Ii ned for % &vAmd 11, is

di ssolved in a solwvent s ths TH3OH or et hahol an N with an

R4- substituted hydroxyl am ne such as O net hglhgdr axyl %a gne hydrochl ori de
in the presence of a base sygh as sodium acetate. The Tesulting m xture of
Z- and E-O substituted oxinmeg 13 can be separated or the mi xture carried
through and separ at\ggat tm% gihe BOC protecting group is renoved by
t r eat nent w’tha%ﬂ“?ﬂcha R uft > or trifluoroacetic acid, and
the resulting am ne ? coupl ed to lQnantachld under standard conditions to
obtain a compound of formula I or 11. OSCR me 6: NH2OH'HCI, |a NaQAc R 15

1) TEA 1) Base standard 3a

:::ggﬂ:?it;?‘?/ ~0 4a. R* = alkyl etc
R R' ab. R™ = COR®
carbamoylation /\G\g R
3 ‘C‘ Z°Z  4c. R¥=COOR®
Ny™S 4d. R™ = CONHR®

o A
or
Z
— /(?L—R‘z
Y
halogen ™ ~ 21 R R’
1 N R"

Z' =CH,N “ 7
Base 5 N s
5 o R®

Compounds of formula 3, wherein R, R7 and RS are as defined for
formula I, Z is CH or N, and R1 is an alkyl group such as methyl were
prepared as depicted in Scheme 1. Ketone 1, the synthesis of which was
described in W098/05292, was subjected to standard amidation with

10  ArCOOH, EDCI or DEC, and HOBT, or ArCOCI, wherein Ar is R7, R8-
substituted pheny! or pyridy!, followed by reduction with NaBHj4 to obtain 3.
Derivatization of the free hydroxyl moiety with alkyl halides, acyl chlorides
{R3COCY), alkyl chloroformates (CICOORS3) and isocyanides (O=C=NR3)
afforded ethers 4a, esters 4b, carbonates 4¢, and carbamates 4d,

15 respectively, wherein R3 is a lower alkyl group. The aryloxy compounds, 5,
were obtained after condensation of the hydroxyl 3 with phenyl or pyridyl
halides in the presence of a base.

Scheme 2

O . H
R 1 NaBH ;
Qg e HiQ,R



2) alkylating R 14 L.N BOC agent 15 '-_N-BOC POR4 N 2) R2CO2H HEDCHJWL 003
DIPEA ",1VxRz O Alternatively, the ketone la can be treated with - I:I
under simlar conditions to yield, after separation, the E- and Z-oxi nes.
Each 15 owvowesesss hen treated with a base such as potassi Umper/usoorii6ess
hexanet hyl di silazide in a suitable solvent such as DVF fol | owed by

treatnent with an al kylating agent, e.g.,18H3l, dinethylsulfate, CH3CH2I,
trifluoroethyl triflate or simlar electrophiles, to yield the desired
0-substituted oxinme. The ketone starti material of formula la can be
prepared by 20 known d as shown |-ﬁ,—5’€herres 7 and 8. . 22 OCT2003 WO
00/ 66559 -21 Scheme?T CcoCl c_l;.\lzl AA 1. AIL A3, HI1i 2. SCC12 N H

16 COCF3 17 CH3OH,hajagen 0N1) HJl.-xla 2) BOC,Orz N BOC In Schene 7,
Friedel-Crafts ond_ens_éﬂnﬂ,hktrﬁfl orbatetyl 5 isonipecotoyl chloride
17 and an aromati cogro H in the pr f a suitable catal yst such
as AIClI 3 and optionall rnﬂa sol vent sugch ]2 vyields a ketone 18

which is converted @5 it#s ethylene ketal 19 Under standard conditions. The
N-trifluoroacetyl g?mtgmzf’fszc-mmmegnﬁnd the resulting free amne 20 is
treated with N BOC piperidine-4-09 in the 10 presence of a dehydrating
agent such as titani umisopropoxi de-fR)‘FI owed by treatnent with

di et hyl al um num cyani de to gi veOanZam nonitrile 21. The amnonitrile is

treated with a grl gNYTFA" eage -halide) such as CH3MgBr or
vi nyl magnesi um br om Gesridare’ pst Ryl aﬁﬁd roduct 22. The
amidation Z
5 N A
o R®

Alternatively, compounds of formula 5 can be prepared by reduction

of the N-Boc ketone 1a to the alcohol 6 first, followed by functionalization of

5 the free hydroxyl group with a halogen-substituted aryl in the presence of a
base as shown in Scheme 2, or by a hydroxy-substituted aryl or heteroaryl
(wherein Z1 is as defined in Scheme 1) in the presence of PPh3 and an
azodicarboxylate of the formula R1902C-N=N-C0»R20, wherein R20 is C4-
Cg lower alkyl. Removal of the Boc protecting group and conversion to the

10 amide is performed as in Scheme 1. This route allows the introduction of

various aryloxy and heteroaryloxy moieties at R3 through the use of
nucleophilic displacement or Mitsunobu-type reaction on intermediate 6.
Scheme 3

1) CHzONHs. HCI R)r? 1
2) BH3.SMe, N R~z

K20 Rz @
N
HYOR HNJLNHR3
2] R’ -
R 1
9 N A Z |z
O R o0 R®
15 Compounds of formula 8, wherein R, R?, R7, R8 and Z are as

described in Scheme 1, were prepared by conversion of the ketone 2 to an
oxime group with CH3ONHz-HCI, and reduction with BiH3-S(CH3)2 to



ketal is renoved by treatnment wth aqueous acid followed by re-prote@ti pET 2003
15 under standard conditions using BOC anhydride to give 1 a. Schene 8. 0
Ph3P=CH2 rl~ NNlL BOC 23 BOC O N BOC H 18 Ti (OPr)4 Et2AI CN Dess-Martin
“or TPAP 0 WOOM38N Et 2AICN N 21 kv, -N BOC 24 25 BOC R OHFRI/YS0011633
Dess-Martin Rl THF, -78C 27 BoC PCT/US00111633 (CH2OH)2 d a p- TSA NCOCF3
Tol uene 19 COCF3 ---- la or TPAP/NMO Alterfatively, 23, prepared via
Wttig olefination of NBOC piperidone 20 (Chen et al, Tetrahedron Lett.,
37, 30 (1996), Fregdezmine 8. Dervatizrdiore] the free amine MRty withranelkgbss59
PCT/ US00/ 1_1633 chitRoidhinataFRICOOR2S, hitemialRis (3 -Chalkyioseshiisacgandei bed
In Scheme 7. 25 is er'#ﬁ)e&sto al cohol 26 '1% hédro or ati on/ oxi a%on.

Al cohol 26 is t (@sCeiNRY;afferds sathamale epmaawrds g anddrea crpoyRas 10,

t et rapr opyl ammonregpactivelyr ut henate (TPAP) and N-net hyl nor phol i ne N-oxi de

(NMO) to gi vg Scheme 4
Boc-AA-OH Boc-AA-C Boc-AA-g

¢ EDCLDMAP R)\O al o+ R/\Q at

1
11a 1) NaOH R N R
or ———————
11p 2 12a ‘O\lp

7 ! 12 or
/@R o o R

halogen A2
Base 0 "21“
3) TFA =
4) standard R/\O R 7
amidation N R\# Z
12b N‘np

o R
Preparation of chiral analogs was performed through chemical
resolution. The alcohol & was coupled with a chiral Boc-protected amino
acid to obtain diasterecisomers 11a and 11b which were separated by
10 chromatography. The chiral auxialiary was then removed with NaOH for
each diasterecisomer and the same sequence of reactions described in
Scheme 2 was carried out on each individual enantiomer to obtain
compounds 12a and 12b.
Oximes of formula | or Il wherein X is C=NOR# are prepared from
15 the corresponding ketones from any of several methods known to those
skilled in the art.
Scheme 5:

~OR*
Rj’\o R NH,OR*HCI, NaDAc io
1@ N




5 al dehyde 27. The al dehyde is treated with an aryllithiumreagent i M R0CT 2009
sui tabl e sol vent such as ether or THE and the resulting al cohol 28 is
treated with an oxidi zing agent such as Dess-Martin periodi nane or

TPAP/ NMO W® #1/6685% he desired ketone. Conpounds of fornul a | PEFUSSM AR ei n X
Is -C(R13) (R19)-, wherein R 10 and R19 arg the same, or wherein R and R19
are different are prepared according to * $enes 9 and 10, respectively.

The schenes are exenplified by processes wherein R and R19 are each phenyl
and wherein R is phenyl and R19 is CHERvhenyl, respectively, but the

general proceduresypy to ot her and R19 groups. 15 Schene 9 0 CBr4

N- Boc PPh3 CH3{g\ B Br—22~PhE dd g(PPh3)2. TH F/ H20 Na2CO8 H2
Pd(OH)2 48 L. N1IR2 '§. &P rldonelstreated with CBr4 to
obtain the di-brono corrpoué Elafhforrrula |ch|sthentreated W th
phenyl boronic acid to obtaln e BOC—prote

di ph | met hyl di 45 . The

Fetuced uei g ot anadReisrme & o e 4 ‘?‘.“?%é“ E&f‘?g FAe8 O iR B

di phenyl et hyi -formpatai lohmﬂallots dissolved iae, sql\re@tsgsm OH or ethapetarthd t he
f f | h |

7 The B o oufedted Wi 6E B ESuaRUdRRERI B yiaiting SER L Wimaly Riafth el OT

subjected tb a asmmedwdroainlpadennﬁhe@r%s&m&cnhaeba%e guch ap sediumacelate. a

reagent R2CC0H fqd dééuﬁp{q Risadpe sl - ahl GroasutEdtlited Stihea nd @arbsée to
obtai n the conpounds or mul O 00 6 553. herre 10

NaH ' Boc di et hydepngsatag ar tBﬁdEWﬁa‘%%' ”Bé tﬁ?”@ﬁ(a@qﬁﬁgf‘“ﬂl- l?? done

BOC protecting group is removed by treatment with an acid such as
aqueous HCI or trifluoroacetic acid, and the resulting amine is coupled to

10  an acid under standard conditions to obtain a compound of formula i or Il
Scheme 6:

4
-OH -OR
NH,OH-HCI °

: N
12 Nb 2) alkyiatmg N‘I\’j
14 Npoe 206Nt 15 Neoc

BOC
LOR*
N
5 DTFA ) |
R
2 yopT m .
DIPEA Y

o

Alternatively, the ketone 1a can be treated with HONH2-HCI under

similar conditions to yield, after separation, the E- and Z-oximes. Each
15  oxime is then treated with a base such as potassium hexamethyldisilazide

in a suitable solvent such as DMF foliowed by treatment with an alkylating
agent, e.g., CHal, dimethylsulfate, CH3CHzl, trifiuoroethyl triflate or similar
electrophiles, to yield the desired O-substituted oxime.

The ketone starting material of formuia 1a can be prepared by

. 20 known methods as shown in Schemes 7 and 8. .



| CH3MyBr Br 52 53 () 56 ' BOC THFI HO Na2CO3 PCT/ US00/ 11633 Br 51 'BbdALN003
54 NBOC H2 Pd(OH)2 21 i ~N t ~ NR+ N (c) 55 .BOC N BOG 4-pi peri done

i s treat edyiighesdo ' €agent such as diethyl 5 benzyl phosphonaperimsopiisss n t he
phenyl nmet hyl ene- pi peridine of formula 49, which is then brom nated to

obtai n the bronophenyl net hyl ene- pi peri di ne2bt fornula 50. The BCC
protecting group is renoved using standard conditions, e.g., treatnent

with TFA to obgehgﬁi’ne 51, and the amine 51 is treated as described for
conpounds 20-2270 cheime 7 to obtain the 10 aminonitrile 52,~hen the

protected am ne §9-H in§O58 i s treate® with aﬁfﬁj as

4- CF3- phenyl bor eni Mogat af;_me%und and 1 m%% bond is
reduced using s apdgoepdij-ons to obt a'é{} @F; Bduendhe BOC-YEOGPsi s
renmoved by treatpgent with TF8ocs#gd the resul tant am ne subj elted to a
standard arni dati of® procedune, e.g., trr. frent Wi ];_h\ a 15 reagent R2COCH and
coupl i ng agents sucBHgSHEDCI , /MAIBT and 'EE%ESQ t@®_@btain the racemc

conmpounds of fornul a,66. Coan usef@l in thi 81 kon are exenplified
by the follow ngg pK ativeg'exa Egs H Olicig houl e construed to
limt the scope of 2) Et2AICN 4- B 2 Pd(PPh,) OCT2003 WO

00166559 -24 30 ° N the disclosfre. A tgéeat i ve hani st Cgpat hways and
anal ogous structures

1 1) HCIi
,q R'MgBr RKG\IR1 12
v *’O 2) BOC,0
N-soC

In Scheme 7, Friedel-Crafts condensation of N-trifluoroacetyl-

5 isonipecotoy! chloride 17 and an aromatic group R-H in the presence of a
suitable catalyst such as AICI3 and optionally in a solvent such as CHzCl
yields a ketone 18 which is converted to its ethylene ketal 19 under
standard conditions. The N-trifluoroacetyi group is removed and the
resulting free amine 20 is treated with N-BOC-piperidine-4-one in the

10 presence of a dehydrating agent such as titanium isopropoxide foliowed by
treatment with diethylaluminum cyanide to give an aminonitrile 21. The
aminonitrile is treated with a grignard reagent (R'Mg-halide) such as
CH3MgBr or vinylmagnesium bromide to give the alkylated product 22. The
ketal is removed by treatment with aqueous acid followed by re-protection

15 under standard conditions using BOC anhydride to give 1a.

Scheme 8:
O 1. HCI, 2. DBU, Ti{OPr)4
PhaP=CH, R'MgBr
—_— 0 NCN NH'
N N
N e 3 NG ﬁ‘j Et,AICN 6 é
N N N
BOC Boc 24 25 BOC
HO H ].__OH
BHg=THF Desgr-Martin R-Li Dess-Martin 18
25 NR1 M.. %ﬂl THF, _78:.0 NH‘ or
TPAP/NMO
N
26 BOC 27 Boc 28 Eoc

Alternatively, 23, prepared via Wittig olefination of N-BOC-piperidone
20 (Chen et al, Tetrahedron Lett., 37, 30 {1996), 5233-5234), is transformed to

r !



within the scope of the invention may be apparent to those skilled i@ ¢ ®& 2003
art. Exanple 1 COCI CH3 B OH NaOH CH2Cl 2 OR3 1E. R3 = PCT/ US00/ 11633 H3H 3
N TA R3 0 1S. R3 = -COCH2CH3 1 C. R3 = - Ps

i CH3 CH3 gw')b\ sol utlon of free amne 29 (1.45 g, 3.97 mol) P&r ooftre33 - N

2, 6-dimethyl - benzoyl chloride (840 ng, 5.8znmol) in aqueous 1 N NaOH (20

m) and CH2Cl 2 (20 m) was stirred overnight at RT. The reaction m xture

Vacuum to-pr ovi HLedREqaeAs B peldy lnE e I neRRBEl b BrE Fras]s o
sol uti on of ket ouwé?ﬁedﬁﬁlcaimlzsuﬁhydmooramrﬂﬂsrdatloﬁ Alcphoi\26 istréatedNaBH4
E?SCF‘?onlmSitH”B’W}@“fg R0pllS0kh 483 Al Ruraafitodbntl, D00
dri ed over Na2Sparruthematen( Y and &N-methylmorphoiine oxige (IMQ) taagive
slightly yeld ow, [g%gpg Dﬁg@%@ }cri§1s fFQat%oS\QithdrP&yﬂiihuéhP@a@'enﬂn 50 1y,

0.10 mmol ) in an 1)

fol l owed by et h§ui aniaﬁebreowucrpﬁs e@%@’%FF%@%W”P'@S&n&W'\%ﬁsH rred 4
h at 40 C. The {rea@id with amo?kidiilﬁ \@%mgucntésl Déss-Murtn periddihaneNaOH,
extracted with ?E%g ﬁmcigq H over ag(ei?ofl and concentrated. Purification
by preparative b S‘Hﬁ3 g &legire W8 cH2Cl 2/ CHBOH, 9:1) yielded 1 A
(31 ny, 59% as a cCompormssaf formulsl i-oMNVRvhasin Mis, - CICBG:?):W‘%) JwbergibRd, J
= 8.4 Hz, d, J
= 5% e T add %ﬁ“fr% %mﬁﬁf @eﬁ%nﬁ%&%*ﬁ‘gé Gty PRy rpioreadd
1.60-2.10 (m 28cemgingito and=9, reapetf-awe The sehemesare(s, 3H);

HRVE (M) 527ei’é’|%f1>llﬂe?d brdeetsé %er% AYHRAA5D aRCTANS RaAOERd wharein

(E)ig.rrpz)l ﬁl 1B To hlétnI Ioa[]ncP &1@: 8 phenyf resggdtweiy,%unﬁ? beﬁg%l pyridine
procedures apply to other R and R19 groups.
15 Scheme 9
Br PhB(OH).

O*O CBry . PACI,{PPha).
N.
Boc pph, O

N.
Boc THF/MH20

‘Boc

48 47
N- BOC-4—p|pendone is treated with CBry to obtain the di-bromo

compound of formula 44, which is then treated with phenylboronic acid to
obtain the BOC-protected diphenyimethylene-piperidine of formula 45. The

20 methylene bond is reduced using standard conditions to obtain the BOC-
protected diphenylmethyl-piperidine of formula 46, the BOC group is
removed and the amine of formula 47 is treated as described for
compounds 20-22 of Scheme 7, the BOC group is removed by treatment
with TFA, and the resultant amine subjected to a standard amidation

25 procedure, e.g., treatment with a reagent R2COOH and coupling agents
such as EDCI, HOBT and a base, to obtain the compounds of formula 48.



0.20 mmol ) in anhydrous CH2CI 2 (0.5 nL) was added propionyl chloride 278072003
W, 0.30 nmol) and the solution was stirred overnight at AT. The 5 reaction
m xture WagoldoRedsed as for 1 Ato give, after preparative @grooshagsaphy
(eluting wth CH2Cl 2/ CH3OH, 9:1), 1B (44.7 ng, 81% as a colorless oil: 1

H  -NWR (300 M1z, CDCI3) 8 7.42 (br d, J =28-2 Hz, 2H), 7.05-7.15 (m 3H),
6.97 (m 2H), 5.40 (d, J:78Hz, 1H, 409 (m 1 H, 3.43 (m 1H),
3.23 (m 1 H), %%gg%nm , 2.82 (m 1 H, 2270 (m 1 H, 2.21 10 (d,

3H), 1.60-2.10 O 105145(mqw 1.08 (m 3H), 0.95 (s, 3H):

HRVS ( MH+) 555. 223 Z Exanmpl gafy C. To.@ tion ng,aI cohql 31 (29.4 ny,

0.059 mmol) and yrldlne—(—S—S—Ni- 18 I)H—afq-hyd 12 (0.3
m-) was added W%Elldgﬂgr UBoC Op) Jbiauo and™thBosol uti on
was stirred 15 overni ght p’hbs;ﬁ\-anata-he reé&tl on mxture was tr#mted as for 1 A

to give, after preparative chromatography (eluting with Cl 2/ CH3OH,

9:1), 1C (15 ny, 46% gs a colorless oil: 1 H-NWR (300 TFACDCI 3) 8 7. 46
(br d, J = 8.4 Hz, 2H 714(d J = §Hdn, 2H) . 7.09 (med H), 6.98 (m
2H), 5.21 (d, J = o, 4. 09 (mNéo P3erdbné 45 (m 1
H, 3.24 (m 1 H, 2 N H) 70 gm 10 ), 2.22 (br
s, 3H), 1.60-2.10 (m 5k, ©IBy { N 0.95 (s, : ( VH+)

557.2017. Exanple 1 D A sol utlon of a co 31 (30 ng, 0. 8§80 nmol ),
pyridine (9.7,ul, 0.12 lc 5U|§BTD|) and net hyllsocyanatcgp (40 pi, 0.68 nmml) in
anhydrous THE (0.3 m) s stirred 5 h at 45 C. Theyfeaction m xture was
treated as for 1A to fT've, after prepRsEiB(QB)Lhr orte graphy (eluting with
CH2Cl 2/ CH3OH, 9:1), 5 ng, 75% PagP&a)g;Ql eress oil: 1 H NMR (300
MHz, CDCl3) 8 7.42 —82Hz 7.05 3 698(m
2H), 5.34 (m 1 H), 4.08,(m{3 13'!F4'1b om 1N Ml;@ . 3.19
(s, 3H), 2.96 (m 1H) 3 65-2 ‘E)m N%FPP,SZZO(bms 5210(m
5H), 1.10.1.50 (m 5H), 0.95(s 3H); HRVB (MH+) 536. 21 arrplelE A
solution of alcohol 31 (50 ng, 0.10 nmol), NaH 60% jrbd@ raI oil 35 (6
ng, 0.15 nmmol), and 2-chloropyd,dine (28.2 /.rl, 0.30 nmo ) i n anhydrous
DVF (0.5 M) was stirred 16 af 90 C. The reactloncﬁsxture was treated as
for 1 Ato give, after prepa ve chr omat ogr aphy uting with

CH2Cl 2/ CH3OH, 9:1), 1E (50 nm, 86% as a colorless™~#l: 1H -NWR (300 2 2 O
C T 2003 WO 00/ 66559 PCTI S , 7.98 (m 1 H), 7.47
(br t, J =7.2 H, 1 H), ﬁ 21“ 8.0 Hz,
2H), 6.95-7.15 (m 3H), 6. ( H) br 0 Hz, 1 H,
4.09 (m 1 H, 3.44 (m 1I—Q+)3$24( H) 265;35@5( I§b0222and
2.23 (s, 3H), 1.60-2.15 ( 1101C50(m5H) 0.87 (s, 5 3H); HRMWB
(MH+) 576.2230. Usi ngy.gy J43[5|p8ﬁﬂéﬁé“|§ﬁéate@(wfm)arréag@ﬁt $dth Asldiethying

structure werée bpe-rnez?f!phosphonate to obtain the phenyimethylene-piperidine of formula 49,
which is then brominated to obtain the bromophenylmethylene-piperidine of
fomuia 50. The BOC protecting group is removed using standard
conditions, e.g., treatment with TFA, to obtain amine 51, and the amine 51
is treated as described for compounds 20-22 of Scheme 7 to obtain the

10 aminonitrile 52, then the protected amine 53. The amine 53 is treated with
a reagent such as 4-CFa-phenylboronic acid to obtain compound 54 and
the methylene bond is reduced using standard conditions to obtain racemic
55. The BOC group is removed by treatment with TFA, and the resultant
amine subjected to a standard amidation procedure, e.g., treatment with a

15 reagent R2RCOOH and coupling agents such as EDCI, HOBT and a base, to
obtain the racemic compounds of formula 56.

Compounds useful in this invention are exemplified by the following
preparative examples, which should not be construed to limit the scope of




10 wherein R3, R6 and R2 are as defined in the table: Ex. RER3R2H 2003
ound 1 FBr-C(O OCH2CH3H3 C6 CH3571.2181 kfwed 1CGBr-C(O CH3H3 CH3 54 ZNIEIEI

1 HBr-%)O%CHZ)ZCHSHS | - CH3569. 2392 1lBr-C(O)NHCHZCHSHSC CH3 572.2322
11iBrS S384.1786 | 1KBrH3 | CH3577.2162 1LBrji Na H3 PEB/USP1K6337 2183
Ex.1 H NVR (300 MHz ' H NWR (CDC13)) 15% 49 (d, J = 8.4 Hz, 2H),

0-7.35 (m 3H), 7.15 (m 1 H), 7.04 (n 664(d,_J:4.5Hz,1H),

8 and 5.60 (d, J = 7.2 Hz, 1 H, 4.13 (m 1 H, 3.25-3.60 (m 2H),

0-3.10 (m 3hd distlesurandlizrpative maH)anigticopathwags @nd Fialggous SUCIUEES (m

3

o 00! 2253'6*@3#%%5@? o ing Tl GaTBR iesbh HER: Sidiern Bk 4

8.4 Hz, 7.27 (d, J = 84Hz meois720(m2H) 6.99 (m

H),6.84(m1H),50(d J= 7. , 11( 3.43 (m 1
. 6h-3.05 (m BI QBsandZ 155210(m
. Q. N\%ir s, 3 arrple2 3C cCH3802

0
f
I,
I,

JC
7.2
55
2.7
SH),
200
J =
2

H, 3.25 (m 1H),
5H), 1.10-1.50(m
EDCE/ HOBt 0 35 g,

29 NH NaOH/CHClo
0 CHs
NaBH,_ /@/’\O H3H — @)\O Hayy
O CH, 1A R® —-c:H20|-|3 O CH,

1B. R° = -COCH,CHs
1C. R® = -COOCH;
1D. R3=-CONHCH4
1E. R%= g

5 A solution of free amine 29 (1.45 g, 3.97 mmol) and 2,6-dimethyl-

benzoyl chloride (840 mg, 5.0 mmol) in aqueous 1 N NaOH {20 ml) and
CH>Cl» (20 ml) was stirred overnight at RT. The reaction mixture was

extracted with CHaClp, dried over NazSQ4 and concentrated under high
vacuum to provide 30 (1.97 g, 97%), as a slightly yellow foam.

10 To a solution of ketone 30 (550 mg, 1.11 mmol) in CHzOH (6 ml)
was added NaBH4 (60 mg, 1.58 mmol) and the solution was stirred
overnight at RT. The reaction mixture was then poured intc 0.1 N NaOH,
extracted with CH2Clo, dried over NapSOy4, and concentrated to give 31
{543 mg, 98%), as a slightly yeliow foam.

15 Example 1A:

To a solution of alcohol 31 (50 mg, 0.10 mmol) in anhydrous DMF
(0.5 mi) was added NaH (6.0 mg, 0.25 mmol) followed by ethyl iodide (12

41, 0.15 mmol) and the reaction was stirred 4 h at 40 °C. The reaction
mixture was poured into aqueous 0.1 N NaOH, extracted with CH2Clg,

20 dried over NapSQj4, and concentrated. Purification by preparative
chromatography {eluting with CH2Cl2/CH30H, 9:1) vielded 1A (31 mg,
59%) as a colorless oil: 1H -NMR (300 MHz, CDCl3) 6 7.39 (brd, J=8.4
Hz, 2H), 7.02-7.12 (m, 3H), 6.95 (m, 2H), 3.94 (m, 1H), 3.7 (d. J= 7.2 Hz,
1H), 3.10-3.35 (m, 4H), 2.60-3.00 (m, 3H), 2.19 (br s, 6H), 1.60-2.10 (m,

25 5H), 1.05-1.50 (m, 5H), 1.08 {brt, 3H), 0.94 (s, 3H); HRMS (MH*)
527.2271.



0 G A solution of ketone 32 (0.60 g, 1.29 mmol) and NaBH4 (60 ng, 91 BET 700
nmmol) in CH3OH (5 nm) was stirred overnight at RT. The reaction m xture

was poured“} el N NaOH, extract ed with CH2C 2, dried oveg Ze33 and
concentrate 0 grve 33 (0.60 g, 100%, as a white foam To ‘a”solution of

al cohol 33 (543 ny, 1.2 mmol) in anhydrousokal uene (4 nl) was added KHVDA,
0.5 Nin toluene (2.6 m 1.30 mmol) foIIovved 10 15 mn. later, by

2- bronopyri di ne 125 1.30 mmol ). The reaction was heated 5 h at 60 C,
cooled to RT am'JE‘v’ﬁﬁ'é'Eﬁ> Bato 5% aqueous NaHCO3 (25 m). Extraction with

CHZQfZ_, gr %i ngl over NIFZS 4olktidn o alsthiol 31 :(50 mgf 0 ddmehainand pyrdine {1 8a2sul,
urirtile a

G0 2/ AcOkt | e RS BTETT HP RS CHaGly (O SinkS as Sl Prooibd chioride
yel | ow foam A €80 pt,ieB0 aimgiandlne smjmotm 8IS mrme;i overaighy at Bils 202 (2
m) and TFAg(2 ré’éétlo‘f‘ﬁﬁlﬁﬁﬂervﬁggtré %% é E‘dfte‘? %%' on, the

over  Na280 an@METEIOArARTIALR! wtmggw le@asﬂéf S L g,

gz?t?_l 552 OCTOZQQ%OIM?M@G%QNW(?WWEDC%Wdal(gt dpd:CB 2f4tha¢2H3m ne
DEC an %: 0.3 -d@}%ﬂ;s( 152%”% 3Hy, %%ﬁoﬁ)—ai#%ﬂﬂw%r ine (80
Tf : e(r). Z(Z)nggol 3 asmaanh,yﬂﬂpmszm 14}, 2005 (mas! &}E erszﬁﬁno\‘zut) 2.got(matl quz 21
extracted V\ﬁ @%&H%}gqﬁ&l\’?lﬁﬁ &gaﬁ@ glﬁ)\e resi due )C)bf]ga sﬁgg‘}ter
concentration oHRMS (MH1)565.2830. purified by preparative chromatography

%er8§%icgsggl E(@Ht?lbnﬂ:wcsﬁso%‘ﬁ' ﬁﬁﬂ# d.058 rhf fafr@fd 35 g9§
H, 1H), 7.99 PHK ing 18 5lg b1 51’??&‘01}\"@%@“# He @é”%&?w 2H) .

7.56 (d, J = 8. méth lcﬂlb}o-fﬂrn‘@e((msﬂl 618 minaf) add tﬂesomnbnwzas ﬁtlrl'éd

010> 5 55 (B Zeribd Y. trbjeadifiriflyei afedafl 1A a?%f
2.25 and 2.26 (Premptive cronmatography (siwtingiwits G zﬁlz(f;thIsIH? 1)0 Gd1pMa3n) ;
HRVE (M) 577. 4888.asl® chlorigss %ilmﬂ-la-fNMRggQOLm Mr d, h;e=34

foll owi ng structure were prepare

H& @ﬁb ound 2ABr NCI
NH2599. 1062 2BBHZ BH), [iliddsh 4784t ), 7Q%BIR | (g 2H) 521 (dyJS =
7.2 Hz, 1H), 4.09 (m, 1H), 3.71 (m, 3H), 3.45 (m, 1H), 3.24 (m, 1H), 2.97

20 (m, 1H), 2.82 (m, 1H), 2.70 (m, 1H}, 2.22 (br s, 3H), 1.60-2.10 (m, 5H),
1.10-1.50
(m, 5H), 0.85 (s, 3H); HRMS (MH*) 557.2017.
Example 1D:
A solution of alcohot 31 (30 mg, 0.060 mmol), pyridine (9.7 ul, 0.12
25 mmol) and methylisocyanate (40 ul, 0.68 mmol) in anhydrous THF (0.3 mi)
was stirred 5 h at 45 °C. The reaction mixture was treated as for 1A to
give, after preparative chromatography (eluting with CH2Clo/CH30H, 9:1),
1D (25 mg, 75%) as a coloriess oil: 1H -NMR (300 MHz, CDCl3) & 7.42 (br
d, J=8.2 Hz, 2H), 7.05-7.15 (m, 3H}, 6.98 (m, 2H), 5.34 (m, 1H), 4.08 (m,
30 1H), 3.44 (m, 1H), 3.24 {m, 1H), 3.19 (s, 3H), 2.96 (m, 1H), 2.65-2.85 (m,
2H}, 2.20 (br s, 3H), 1.55-2.10 (m, SH), 1.10-1.50 (m, 5H), 0.95 (s, 3H);
HRMS (MH+) 556.2169.
Example 1E:
A solution of alcohol 31 (50 mg, 0.10 mmol}, NaH 60% in mineral oil
35 (6 mg, 0.15 mmol), and 2-chloropyridine (28.2 ut, 0.30 mmol) in anhydrous
DMF {0.5 ml) was stirred 16 h at 90 °C. The reaction mixture was treated
as for 1A to give, after preparative chromatography (eluting with
CHClo/CH30H, 9:1), 1E (50 mg, 86%} as a colorless oil: 1H -NMR (300




2DBr N. r. ~.

R3, R6 and R2 are as defined in the table:

577.2172 H3 "NH2 2EH3CS02-Q Cl | .rr.

NH2597. 2296 ~N whened(T 700 .
2 2 OCT 2003 WD 00/ 66559 - 29

PCT/ USO0/ CS02-H3 OH 578. 2697 6 2G-3C- NH3C .
-%§%§£§6 2890 | 21H3CS02-nN H3 CH3 593. 2805 I<%ﬁ§§%§égl

2HH3CSO2

NH3C CH3582. 2969 2KF3CO-NH CH 584. 2744 3 6
2MBr ~ H3C CH3 580. 2123 1- NI

T CH3599. 2847 2PBr\ H3 CH3595. 2114 N 20Brre
JRH3cs02-N3 3 MHz, CDC!3)5798 (m, 1H), 7.47 (brt

5 3H); HRMS (MH*) 576.2230.
Using similar procedures, compounds of the following structure were
prepared
3
of
R N ,
NYH
O
10 _wherein R3, RS and R2 are as defined in the table:
Ex. R6 R3 R2 HRMS
(MH+) found
1F Br | -C(O)OCHCH3 | ;¢ T cH, |571:2181
1G Br -C(O)CH3 HaC “‘f CH, |541.2054
1H Br | -C(O-(CH2):2CH3 | |, """'f CH, |569-2392
11 Br | -C(ONHCHCH3 | o """’f CH, |572.2322
S el
1J Br 1((\3 Hac | CH3 584.1786
1K Br HaCL CH. |577.2182
wﬁh@ Sy
N A
1L Br /E j Ha CHg 577.2183
ng N°

LF3CO-NH3 | " CH3 583.2913 N
79.1986 20F3CO-nl NH3C

el H3 CHB 594.2072 C-- &g H C CH
= 7.2 Hz, 1H), 7.38 (d, J = 8.0 HZ,

2H), 7.21 (d, J= 8.0 Hz, 2H), 6.95-7.15 (m, 3H), 6.65-6.80 (m, 2H), 5.74 (br

N 2NBr NH3 | ~

'd, J=7.0 Hz, 1H), 4.09 (m, 1H), 3.44 (m, 1H), 3.24 (m, 1H), 2.65-3.05 {m,

3H), 2.22 and 2.23 (s, 3H), 1.60-2.15 (m, 5H), 1.10-1.50 (m, 5H), 0.87 (s,

Additional data for compounds of Exampie 1:

Ex.

TH-NMR (300 MHz 'H NMR (CDCl3))

1J |7.49 (d, J= 8.4 Hz, 2H), 7.20-7.35 (m, 3H), 7.15 (m, 1H), 7.04 (m,
2H), 6.64 (d, J = 4.5 Hz, 1H), 5.58 and 5.60 (d, J = 7.2 Hz, 1H), 4.13
(m, 1H), 3.25-3.80 (m, 2H), 2.70-3.10 (m, 3H), 2.28 and 2.29 (s, 3H),
1.65-2.20 (m, 5H), 1.20-1.55 (m, 5H), 0.92 (br s, 3H)




578.

583.

623.

Cl

2792 NON 2 2 OCT 2403 WO 00! 66559 -30 PCTI US00I 11633 2SH3CS02-/ N 7 68T 2003
, . CH3578.2801 N N 2TH3CS02- (N~ H3594. 2750 N ~o 2UH3CS02-f N H3 CH3

2426 CH3 2VH3CS02-11~ 576.2896 N 2WH3CS02- ~N 2362
2XF3C%%%%3. 2905 3 ~ I, 2YF3CO NH3 CH3584. 2848 NON Wﬁ%:&

1790 61~ 2AACIH3 . ~.,. CH3 533.2673 | _pM.2BBCI NH3 .rr. CH3549.2646 Cl
2CCClI | ~ 573. 1606 '

1K |8.39 (d, J= 5.6 Hz, 1H), 7.42 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz,
2H), 7.05-7.20 (m, 2H), 6.99 (m, 2H), 6.84 (m, 1H), 5.70 (d, J =
7.8Hz, 1H), 4.1 (m, 1H), 3.43 (m, 1H), 3.25 (m, 1H), 2.65-3.05 (m,
3H), 2.23 and 2.25 (s, 3H), 1.55-2.10 (m, 5H), 1.10-1.50(m, 5H), 0.88

(br s, 3H)
Example 2
CH1S0O; CH3OH CH3S0; JO
NBoc NBoc
£
3z -KHMD CH5S05 N‘b
34a H2a Boc N‘RZa
34b 522 .4 )TFA
“
0N
COOH
HaCArCHa CHj
Y N HiC
34b CH3S0; 3
EDCIHOBt 35 N AN

O CHj
A solution of ketone 32 (0.60 g, 1.29 mmol) and NaBH4 (60 mg, 1.59
5 mmol) in CHaOH (5 mi) was stirred overnight at RT. The reaction mixture
was poured into 0.1 N NaOH, extracted with CHoClp, dried over Na;SOq,
and concentrated to give 33 (0.60 g, 100%}), as a white foam.
To a solution of alcohol 33 (543 mg, 1.2 mmol) in anhydrous toiuene
(4 mi) was added KHMDA, 0.5 N in toluene (2.6 mi, 1.30 mmol) foliowed,

10 15 min. later, by 2-bromopyridine (125 4, 1.30 mmol). The reaction was
heated 5 h at 60 °C, cooled to RT and poured into 5% agueous NaHCO3

(25 ml). Extraction with CHzClo, drying over NapS04 and concentration

afforded an oil which was purified by flash chromatography over silica gel

(eluting with CH2Clo/AcOEVEL3N 50:50:1 to 40:60:1) to yield 34a (310 mg,
15 49%), as a yellow foam.

A solution of 34a (310 mg, 0.57 mmol) in anhydrous CHzClz (2 mi)
and TFA (2 ml) was stirred 30 min. at RT. After concentration, the residue
was taken up in agueous 1 N NaOH, extracted with CH2Clp, dried over
NasSO4 and concentrated to give 34b (220 mg, 87%), as a white foam.



2DDCl C NH3 CH3 534.2637 a, r14 NON 2EEBrNI~ C 619.1062 C1 2 2 OCT 20QQ308M003 -
00/ 66559 -31 PCT/ USQ0/ 11633 2FFH3CS02- H3 C, ~ CH3584. 2375 ST 'T NON
211100502 e 57, 2740 3. NON 209F3C.N O O 607, 1871 S VSRAIE
517.2696 |, N 2LLFH3 CH3533. 2916 2MWFH3 Jog~=_Ir CH3518. 2944 NON 2NNCl C
, ... 1589.1534 200FCI NI 573.1818 INk 2PPBrH3 IH3 .~,,. H3 591.2330 N
200BrHBCH C L OHB 6Q7 4884 3f free amine 34b (85 mg, 0.19 mmol), 2,4-dimethyl-
nicotinic acid (50 mg, 1.45 mmol), DEC (60 mg, 0.31 mmol}, HOBT (50 mg.
0.37 mmol) and N-methylmorpholine (80 ml, 0.72 mmol) in anhydrous DMF
(1 ml) was stirred overnight at 40 °C. After concentration, the residue was
5 taken up in agueous 0.1 N NaOH, extracted with CH2Cliz, and dried over
Na>S0O4. The residue obtained after concentration of the solvent was
purified by preparative chromatography over silica gel (eluting with
CHoCio/CH30OH/NH40H, 96:4:1) to afford 35 (95 mg, 85%), as a colorless
oil: 'H -NMR (300 MHz, CDCi3) 68.33 (d, J=5.1 Hz, 1H), 7.99 (dd, /=4.8
10 and 1.8 Hz, 1H), 7.86 (d, J= 8.4 Hz, 2H), 7.56 (d, J=8.4 Hz, 2H), 7.53 (m,
1H), 6.96 {d, J= 5.1 Hz, 1H), 6.75-6.85 (m, 2H), 4.15 (m, tH), 3.45 (m, 1H),
3.30 (m, 1H), 3.02 (s, 3H), 2.99 (m, 2H), 2.79 (m, 1H), 2.47 and 2.48 (s,
3H), 2.45 {m, 1H), 2.25 and 2.26 (s, 3H), 1.65-2.15 {m, 5H), 1.15-1.55 (m,

5H), 0.90 (s, 3H); HRMS (MH+) 577.2858.

15 Using simitar procedures, compounds of the following structure were
prepared
3
O.R
i Nb R®
N
Y
O
wherein R3, R® and R2 are as defined in the table:
EX. R6 R3 R2 HRMS (MH*)
found
2A Br & T 599.1062
2B Br < T 578.2006
NS Hx OH
2C Br 4 T 577.2172
N
2D Br 3 T 577.2172
N S Ha(bNHz
2E | H3CSO2-| (] T 597.2296




| 22 0C T 2003 WO 00/ 66559 -32 PCT/USOQ/| 1633 H C ~ CH 2RRBrH3 §3 oCT 2003
592.2294 3 Ni -1 N.. IN2SSBrl NtCl r.~.. Cr633.1040 2TTF3C1d

~623. 1809 WosREse N CH3 H3583.2909 |; LNl 2WF3C-\ NCH3 CHY&fR7UsdOGisa3
2WAFNI 532.3106 H3C, Ji ,CH3 N f N CH3 2XXHNH3 C CH3500. 3023 NyN Ex.1 H NMR
(300 MHz 'H NMR (CDCI3)) 2A7.98 (m 1 H),-2949 (br t, J = 7.1 Hz, 1 H),
7.39 (d, J=81H, 2H, 7.12 (d, J =8.1H, 2H, 7.01 (t, J =8.4 hz, 1

H), 6.65-6.80 3H © 8.4 FZ, ), 5. =712 Hz, 1
H. 3.95-4.20 1 H}",38§a%9 alkd B. 92 3?,3 Qgé.%pg]‘} oH) | 3.12 (m
1 H, 2.70-3.00 m 2#), 1.65-2. 0N m 5H), 0.95 and 0.99
(s, 3H) 2G8.31|(d, 1|H), 8.01 (d, 1H) 7 6.95 (d, 1|H), 6.80
(m 2H), 5.90 T W =& 159 (T 7, 3253~55(m 80-31]15 (m
3H), 2.50 (d, 3263, 2.36:3%, 3Hl., JL. 80-P. f5c( 7¢p|3 .g%??.ago (m| 5H), 0.92
(s, 3H Additional dafa for conmpdu of Exa 2: 2 OCT 2003 WO 00/ 66559
-33 PCF/ USOO 11633 2K7.97 (m 1 H), 7.45 (m~&MN), 7 32 (t, J = 8.4 He,
2H), 7.06 (m Z B, [.0Lekm] T H% 6.60-6. 75~m 24H) nd 5179 (d, J =
5.6 Hz, 1 H), fod (mHSE}S%, 3@d(m 1t He 2703, 9 st#égg) |18 (s.
3H), 1.65- N s
2l H3CS02- » T 593.2805
2J F3CO- S T 582.2969
N HaC CH3
2K F3CO- S T 584.2744
2L FaCO- » T 583.2913
' N’ Hj | N CHj
N
M Br Ny e 580.2123
»
{[N] H5C | N CHz
N
N bl
2N Br N 579.1986
20 F3CO- S T 599.2847
N’ HaC N CHs
2P Br » e 595.2114
2Q Br | Nj - 594.2072
o N° Hs N CHs
HaCSO02- x
2R 3CS02 » HaC K CHy 578.2792
N r
NN




2.10 (m 5H), 1.15-1.55 (m 5H), 0.78 and 0.91 (s, 3H 2MB. 29 (d, 3 55 EUDM
Hz, 1 H), 818 (m 1 H, 7.98 (br s, 1 H, 7.89 (br s 1 , 738(3 \
8.4 Hz, . 7.18 (d, J = 8.4 Hz, 2H), 6.92 (d, J = 7 (d
J=7.2 ,“i’7‘ 407 (m 1H), 3.43(m 1H, 326(m T—??T)%“"é’g
(m 3H), 2.41 and 2.42 (s, 3H), 2.20 (br sgq13H), 1.60-2. 20 (m 5H),
1.05-1.50 (m 5H), 0.85 (br s, 3H 2P8. 14 (%, J=6.8H, 1H, 802 (m 1
H, 7.50 (m 14} —7 41 (d_ 1 -8 Q Hz 2l 7 25 (d_J =80 Lz 2H), 6.98
(d, J = 6.4 Hi2g H)|HESH-(m 1 MYy 6173 (M1 H, P57R2808 J =6.8 Hz, 1
H, 4.17 (m 2 H, 3143 (m (1 2 32| (M3 Cyob (m 1 H, 2.86 (m 1
H, 2.75 (m 1 H, 2/ 44 and{2.46 (S, 3H), 2.B3and 2|25 (s, 3H), [1.65-2.10
(m 5H), 1.15-l 1. 50 tm SH)1 000 (s BH) 2HAE 40 (gl 24) 8 28 dbr s, 1
H, 8.04 (br slo7 H|HIcEH-1.95 (Ms3H, 7.537d, J tsgag?so 2H}, 5.81 (d,
J=6.8H, 11, 4.06 (m 1 H _J30-8.6 3 2.94 (m 2H)| 2.80 (m
1 H, 1.75-2.15 (m BH), 1.25-T%50"(m{5H), [0.89 (s,{3H 2MB. 93 (s, 1 H),
8.04 (br d, J|= 4.8 H, 1 H|, 7.50 (m|1 H, 7. Nt , 6.97 {m 2H),
6.78 (m 1 H), 72 H. 5282 (M| 1 H), ~421 (m .3.2513.50 (m
2H), 2.93 (m , 2%?#9 1 h(ﬂ 44 pndg. 4 3@&3-@36 2. 1% (m 3H),
1.70-1.90 (m {2H), 1} 15-1.5Q¢(mS ol 9 (3s,| NB. 17 (s, 1 H], 8.01 (br
d, J =4.0 H,{1H, 7.50 (Br t, J*= 80 Hz,\&MN), 7/20-7.35 (m |4H), 6.78
(t, J = 6.8 HZ, A} Tm ), 5} 80 (d~3 = 6. M, 4.18 (m 1
H. 3.44 (m 12136L, 3.%@%9%‘ 1%00 (2t g0 f#zg&%, 1{70-2. 15
(m 5H), 1.10-1.50(m 5H), 0.9 - 3H) : d,|J = 6. {1 H, 7.83
(br d, J = 4.6 Hz, 1 H, 7.41 (d, J =B.4 HSNsM), 7|34 (d, J = 6.0 Hz, 1
H, 7.22 (d, J=87 I (d T =4~ Fz, I 5 (bt t, J =
6.0 z 1 H). 5.%(b*|‘%cscé=663\q - 1] Hy,e4. R0 1549)%2§§520350(m
2H), 2.97 (m [2H), 2/ 78 (m L ana . , 2.23 ang 2.26 (s,
3H), 2.23 (s, [3H), 1.65-2.1E>(m 5F) , 1.15-1. 5!}:5 5H) 10.90 (s{ 3220C
T 2003 WO 001/66559—RCTNS60H11633—34—CHIONHZ —HEF—3p—Ae BNe——F+DH 0 36
BH3' THF CH3 36 2% 0 | HRe@cH3 @l\ 583.2905
Haj A CH3
Pl | N\o
F3CO- N T .
2Y 3CO @\ msc L cHg 584.2848
# N.=N
27 F3CO- Q T 623.1790
: Cl _ALC!
” |
N”
2AA Cl @\ T 533.2673
Hs o CH3
! |
2N
2BB C! @\ y e oH 549.2646
3 3
Pl l\N\o
N T 573.1606
2CC Cl Q a_l_o
- |
N?
/ Ll
20D o] N Hacw/%cm 534.2637
i
,.r' N.zN
2EE Br @1\ o "‘”CI 619.1062
pd [
N?




OCH3 CH3 _I™~ H3 38 0 CH3 To a solution of ketone 30 (1.5 g, 3.22%30
in CH3CH (50 M) was 5 added sodium acetate (5.0 g, 47 mmol) and O d{i}ﬂﬂlﬂ
hydr oxyl a%@’?@wrochl oride (3.26 g, 47 mmol ), and the sol g 3
stirred at 24 h. The resulting m xture was then poured into agueous
NaCH and extracted with CH2Cl 2. The conbiged extracts were dried,
concentrated and chronatographed to y| eld 1 50 g (949 of oxime 36, as a

m xture of E }o—ang&iserefs—r o—a—sttrredsptutto (0.200 g,
0.380 mol) in|2AE (5 HICEO2nhs am?’e%) BH3THE. ( og%s p84i2875in THF) at 0 C
and the soluti¢n was| then war }th-g RT or 1 h. Thelreaction
m xture was then coqled to DC and a soluti e 1 N|KOH in CH3 (5 m)
was added. The[i5TedCc TS~ VELTEd STOWY 60T or égn coolled to AT,
guenched with deCer rFoB xt acffed with W%‘CTE(&Q ABd aanl cilayers
were concentrfted and chronpt ogtapied|over 6i |caag | (eluting wth 20%
Et OH/ Et OAc) tolafford 0.100 § (50% of |ami n&2N To stirred sollution of
am ne 37 (0.01% 0. ) vva,gnqdded 20 riding : ) amd Cl COOCH3
(0.25 m), and ?E"e" S(?-‘SL??ISO oL Ned oper i git . I?‘%&?z?hen poured into
water, extracté¢d with Et OAc, dr?&e concentated andg purified bgg
preparative chfonmat ography to gl ve 0 OLO g ornZdesired product 38: 1 H NWR
(300 MHz, CDClI IS 7145 (o, pH N I dH), : ZH, 4.95 (m
1 H, 4.45 (m é“H), E.39§8@m $2 Hs g"%@%g 00/ 66559
Exanple 4 Boc| Thr(tBu)-O-BS 47 (m 33 25 (m 1 H), |2.88-3.10
(m 3H), 2.25 (s, , 1.20-P.10 (m 12H) N)« 3H) : HRVE ((MH+)
558.3013. OH 39 BO( | Bli) NCH3  IPCTI US 1633 E&¢ , |NBoc 40a L
NBoc First el ‘g'él Chi3 #I;l‘?rd @'\;’ Cl_AC He7i®
I'I |
N?
2KK F )D .y T . |517-26%
3
. o
2LL F /'D T 533.2916
H CH3
% ’ I‘N\O
2944
2MM F /@ H:aCTIrCHs 518.29
1
% NN
2NN Cl D ci L o |589.1534
=
< »
200 F /D co L o |573.1818
=
bt »
2PP Br | s T 591.2330
at ]
HaC e 607.2291
2QQ Br I Hac._L_CHs
g I’”\o
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Additional data for compounds of Example 2.

Ex.

TH-NMR (300 MHz 'H NMR (CDCl3))

2A

7.98 (m, 1H), 7.49 (brt, J= 7.1 Hz, 1H), 7.39 (d, J = 8.1 Hz, 2H),
7.12(d, J = 8.1 Hz, 2H), 7.01 (t, J = 8.4 Hz, 1H), 6.65-6.80 (m, 3H),
6.56 (d, J = 8.4 Hz, 1H), 5.76 (d, J = 7.2 Hz, 1H), 3.95-4.20 (m, 1H),
3.89 and 3.92 (s, 2H), 3.30-3.55 (m, 2H), 3.12 (m, 1H), 2.70-3.00
(m, 2H), 1.65-2.10 (m, 5H), 1.20-1.60 (m, 5H), 0.95 and 0.99 (s, 3H)

2G

8.31 (d, 1H), 8.01 (d, 1H), 7.50 (m, 4H), 6.95 (d, 1H), 6.80 (m, 2H),
5.90 (d, 1H), 4.15 (d, 1H), 3.25-3.55 (m, 2H), 2.80-3.15 (m, 3H),
2.50 (d, 3H), 2.30 (d, 3H), 1.80-2.15 (m, 7H), 1.20-1.60 (m, 5H),
0.92 (s, 3H)




2 (s, 1 H,
(

(m , 2.
1.15-1.50 (m

8

7. d, J

(m 1 H. wo désesssn
1 2.78

8.02

(m
5H),

(m 1 H, 7.50 (m 1H, 7.51 (br t, J = 8.4 Hz, 22 B§T 2003
= 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.78 (m 1 H), 6.73

1H, 419 (m 1 H, 3.41 (m 1H), 3.3ctosochids 2. 94
15 1 H), 2.44 and 2.46 (s, 3H), 1.65-2.15 (m 5H),

0.90 (s, 3H) ); FIRVEJaWt) 578.2140. The follow ng

conpounds were prepared Vi a S|n1Iar nethods or, R3 Ex., R6R3R2HRMS

Enant i or ne( M+

CH3577. 2162 40BBK\

N'N wherein R3

00/ 66559 -37 PLCT/ USPY

"NCH3j] -~ 583.
598. 2994 cyt ~c

IUU

R6 a

904
NON

APABrC€3 NH3CY

m?ﬁﬁh71?2_Nﬂﬁﬁﬁ3
Nmmnmmnés (nath, 732 Honra8d Mg 2HET-864meeth).3 - 3
ng )a $.ated i73e6h 1 4H) Be7t ablis 78 (@ P=6.8 HOGHMO

PANLIKS e R e

C23 0Qrh, 5H), 1.15 1.55 (m, 5H), 0.78 and 0.91 (s, 3H)

2M

8.29 (d, J= 5.2 Hz, 1H), 8.18 (m, 1H), 7.98 (br s, 1H), 7.89 (br s,
1H), 7.38 (d, J= 8.4 Hz, 2H), 7.18 (d, J=8.4 Hz, 2H), 6.92 (d, J =
5.2 Hz, 1H), 5.67 (d, J = 7.2 Hz, 1H), 4.07 (m, 1H), 3.43 (m, 1H),
3.26 (m, 1H), 2.65-3.05 (m, 3H), 2.41 and 2.42 (s, 3H), 2.20 (br s,
3H), 1.60-2.20 (m, 5H), 1.05-1.50 (m, 5H), 0.85 (br s, 3H)

2P

8.14 (d, J=6.8 Hz, 1H), 8.02 (m, 1H), 7.51 (m, 1H), 7.41 (d, J=B.0
Hz, 2H), 7.25 (d, J=8.0 Hz, 2H), 6.98 (d, J=6.4 Hz, 1H), 6.78 (m,
1H), 8.73 (m, 1H), 5.78 (d, J=6.8 Hz, 1H), 4.17 (m, 1H), 3.43 (m,
1H), 3.32 (m, 1H), 2.95 (m, tH), 2.86 (m, 1H), 2.75 (m, 1H), 2.44
and 2.46 (s, 3H), 2.23 and 2.25 (s, 3H), 1.65-2.10 (m, 5H), 1.15-
1.50 (m, 5H), 0.90 (s, 3H)

2HH

8.49 (s, 2H), B.26 (br s, 1H), 8.04 (br s, 1H), 7.80-7.95 (m, 3H), 7.53
(d, J = 8.4 Hz, 2H), 5.81 (d, J = 6.8 Hz, 1H), 4.16 (m, 1H), 3.30-3.50
(m, 2H), 2.94 (m, 2H), 2.80 (m, 1H), 1.75-2.15 (m, 5H), 1.25-1.50
(m, 5H), 0.89 (s, 3H)

2MM

8.93 (s, 1H), 8.04 (br d, J = 4.8 Hz, 1H), 7.50 (m, 1H), 7.32 (m, 2H),
6.97 (m, 2H), 6.78 {m, 1H), 6.72 (m, 1H), 5.82 (m, 1H), 4.21 (m,
1H), 3.25-3.50 (m, 2H), 2.93 (m, 2H), 2.78(m, 1H), 2.44 and 2.46 (s,
3H), 1.90-2.15 (m, 3H), 1.70-1.90 (m, 2H), 1.15-1.50(m, 5H), 0.90(s,
3H)

2NN

8.17 (s, 1H), 8.01 (br d, J = 4.0 Hz, 1H), 7.50 (br t, J = 8.0 Hz, 1H),
7.20-7.35 (m, 4H), 6.78 (t, J = 6.8 Hz, 1H), 8.71 (m, 1H), 5.80 (d, J
= 6.8 Hz, 1H), 4.18 (m, 1H), 3.44 (m, 1H), 3.38 (m, 1H), 3.00 (m,
2H), 2.80 (m, 1H), 1.70-2.15 (m, 5H), 1.10-1.50 (m, 5H), 0.90 (s,
3H)

2PP

8.37 (d, J = 6.0 Hz, 1H), 7.83 (br d, J = 4.6 Hz, 1H), 7.41 (d, J =84
Hz, 2H), 7.34 (d, J = 6.0 Hz, 1H), 7.22 (d, J = 8.4 Hz, 2H), 6.97 (d,
J=46Hz, 1H), 6.68 (brt, J=6.0 Hz 1H), 5.89 (brd, J= 6.8 Hz,
1H), 4.20 (m, 1H), 3.20-3.50 (m, 2H), 2.97 (m, 2H), 2.78 (m, 1H),
247 and 2.49 (s, 3H), 2.23 and 2.26 (s, 3H), 2.23 (s, 3H), 1.65-2.15

{m, 5H), 1.15-1.55 (m, 5H}, 0.80 (s, 3H)




41BF3CO-"H 3C NZ 3 598.3000 N CH3 4JACI CH3 CH3534.2639 4KACI\"N Hgf?.gt, 'ZWEB
548. 2784 FN CH3 4LBCI\ NCH .w. H3534.2644 4MBCINH C, | H 548. 2784 37
N CH3 4NAF3CO-| H3 "CH3599.2947 NNf N NH2 40BF3CO- H3 CH3599. 2947 NNYN NH2 2
2 0 C T 28550/ 66559 PCr/ USOD 11633 Ex. 1H NVR (300 Mz PCRUSIRIIEEHC! 3))
4G8.05 (m 1 H), 7.97 (s, 2H), 7.53 (t, J. = 7.5 Hz, 1 H), 7.41 (d, J = 8.4
Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 6.81° -3 =6.4 H, 1 H, 6.76 (m 1
H, 5.87 (m 1 H, 4.19 (m 1 H), 3.30-3.50 (m 2H), 2.99 (m 2H), 2.79 (m
1H), 2.20 and 2.22 (s, 3H), 1.70-2. 15(§mrrm|¢31 15-1.50 (m 5H), 0.91 s,
3H) 418.03 (m 1 H), 7.53 (m 1H) 7393q 8.4 Hz, 2H), 7.14 (d, J =

8.4 Hz, 2H), 6.79 (t, J = 6.8 Hz, mlH) 587(m1|—|),4.19
(m 1 H, 3.42 (m 1H)CI33(3MH§rhiCI1 m 80(m 1 H, 241
and 2.43 (s, 3H), 1%0 % ‘ 0- 150(m 5H),
0.91 (s, 3H -38 AddiT) onAeONaY E@br cBhmpounds of H3@@. N Exanpl e
5 and N ,OCH3 5 1) Trifluroacetic anhydride (TFAA) uu. Is added to

i soni pecotic acid (96 g) at OC and the reaction m xtufe Csizheated at
reflux for 4h. Excess TFAA is renoved undgH,vacuo, the reaction mxture is
taken up in EtOAc, washed with water d_to ntrated to give 160 g of the
am de. 50 3 BH3 THF

H
g ——— N[~ HsC
Br
| Np 37
PL O CHs
HN” ~OCHg
CH,

O CHj
To a solution of ketone 30 (1.5 g, 3.22 mmot} in CH30H (50 mf) was
5 added sodium acetate (5.0 g, 47 mmol) and O-Methyl hydroxylamine
hydrochloride (3.26 g, 47 mmol), and the solution was stirred at RT for
24 h. The resuiting mixture was then poured into agueous NaOH and
extracted with CH>Cl>. The combined extracts were dried, concentrated
and chromatographed to yield 1.50 g (94%) of oxime 36, as a mixture of E
10 and Z isomers.

To a stirred solution of oxime 36 (0.200 g, 0.380 mmol) in THF (5 ml)
was added BH3z*THF (1.0 M solution in THF) at 0 °C and the solution was
then warmed to RT and stirred for 1 h. The reaction mixture was then
cooled to 0°C and a solution of 1N KOH in CH3OH (5 ml) was added. The

15  reaction was warmed slowly to 60°C for 2 h, cooled to RT, quenched with
water and extracted with CHaClo. Combined organic layers were
concentrated and chromatographed over silica gel (eluting with 20%
EtOH/EtOAC) to afford 0.100 g (50%) of amine 37.

To a stirred solution of amine 37 (0.015 g, 0.030 mmol) was added

20 pyridine (0.5 ml) and CICOOCHSg3 (0.25 ml), and the solution was stirred
overnight. It was then poured into water, extracted with EtOAc, dried,
concentrated and purified by preparative chromatography to give 0.010 g of
desired product 38: TH-NMR (300 MHz, CDCla) § 7.45 (d, 2H), 7.05-7.12
(m, 3H), 6.95 (d, 2H)}, 4.95 (m, 1H), 4.45 (m, 1H), 4.15 (m, 1H), 3.62 (s,

g7 CICOOCH,



g of this amde is treated with SOCI2 (300 m) and the reaction mi xtd¢ 8013003
heated at reflux overnight. Excess thionyl chloride is then renoved under
vacuo to g‘rlve 54%(’9 of the acid chloride. 2) AICI3 (11 9) is added slowy to
a sol uti oNQPEEY product of step 1 (10 g) in bronobenzenePEHHSMYHOG,

anbi ent tenperature and the reaction mxtyre is heated at reflux for 4 h.
It is then cooled and poured into a 15 niXture of conc. HCl and ice, and
the product is extracted with Et OAc. The qanl c layer is separated and

washed with wai3), 36l (mshlﬂhr%25dnmdhb:c%335 Qt(rbPHing-280l5c B r bERE- 16 gi ve

16.21 g of the d n 3 L} tep 2 (16.21 g) is
dissolved in t ﬁﬁzlr%lie-ﬂ gﬁtﬁng cg-{ne-'grsn%g }étsﬁg/tgghg glycol (25 m) and

p-t ol uenesul f oni ¢ aci d 0.5 g) The Bn mixture is heated at

reflux with azeotropi emoval of water untB¢c'HU(fBlth her vvat er is
col l ected. The regety EH e 5%5' ated 0.0 g of the
desired ketal. g 20 USOO/ 33 39 *The crude
product of step§(174g) iLs solved in CI-%C]—I(lOO tothis is
added water (25 m) af®Rk2 !ﬁ g) and the reac |4ﬂ? mx °Fs stirred

at anbi ent tenperature overnight. The reaction ni ? E’F’s diluted with

wat er and extracted with Et OAc. The organic éocy separ at ed, washed
with water and brine, and concentrated to giVve 1 of the desi r ed
amne. 5) To a stirred solution of the product o] g, 23 mol)
and N- BOC-pi peridine-4-one (4.8 g, 24 mmol) d| hane (20 m)
is added titaniumisopropoxide (6.7 nm, 323 th rels
stirred 10 for 12 h at RT. The reaction m xture |ss&gﬁuzgmgaa e and alomMm
solution of diethyl alumnium cyanr de (35 m) is added at nd stirred
for 3 h. The reaction mxture |s PHen drlutec(\__\h-gm Et OAc, efiched with
water (5 m) andygastadtedelhr Mext ure Nz t hen f|| er'éld through
celite and the resulting fil gemcent an :phed with
30 % Et OAc/ hexanes to 15 af Bord g (63% of the de d 6) To a
stirred solution of the produc ft?l’ %&e}p ch, 18703 nmol ) (100
m) is added a 3. OM sol ution ‘Wg In Et20(14 0 mM 494K and
the m xture is stirred for 2 h. The r 50 ion m xture |§%c§pe hed with
saturated agqueous NH4C and extract h CH2Cl 2. The extracts are

concentrated to afford ¢o@+g of desi
ketal of step 6 is dMssgsiMed in c1(14oCHi),and 6 NHC (40 m) and
conc. HCl (10 m) _is atddd ang, m |1°¢ t RT for 24 h. The
reaction m xture%2@ tralrsed j th RO afd extracted wth

Et OAc, dried and conc d to gh&ltigmer 9 ( 0/() of amne. 25 8) To a
stlrred solution of the product of step 7 (5. ch .6 mol) in Et20 (200

m) is addeg 10% Nawsémoﬁto)r aecrtshoﬁ%@@asrsaodng he4mmmun¢Bbe-Trs(trBu)€mIHat RT

br i no, Jar i ed. - 48R B Lo0AE Eﬁ%ﬁ%r@éﬁg@h’%@ﬂh ofesfiuabaitiche
yield 5.1 g (7mgobfinandydesis CHzpindu as stirred overnight at RT.
reaction mixture was poured into aqueous saturated NaHCOg3, extracted

with CH2Cls, and dried over NapSQ4. The residue obtained after
10 concentration of the solvent was subjected to flash chromatography over
silica ge! (eluting with CHxClz/acetone, 9:1) to afford, in order of elution: (i)
first 40a (391 mg, 38%), as a white foam; (ii) second 40b (391 mg, 38%),
as a white foam.
To a solution of diasterecisomer 40a (391 mg, 0.54 mmol) in CH3OH
15 (3 mi) was added NaOH (110 mg, 2.75 mmol; 5 equiv.) and the solution
was stirred at 65 °C for 3 h. The final mixture was then poured into
aqueous 0.1 N NaOH and extracted with CHaClp to yield 39a (Enantiomer
A) (246 mg, 98%) as a white foam. (Following the same procedure, 40b
gave 39b (Enantiomer B). 40a gives 43a (Enantiomer A) and 40b gives
20 43b (Enantiomer B.)). '

nmet hyl at ed conpound. 7) The crude




30 9) To a stirred solution of the product of step 8 (1.5 g, 3.22 MDQC)WW
CH3OH (50 m) is added sodium acetate (5.0 g, 47 mml) and O Met hyl

hydr oxyl am ne hydrochl oride and the m xture is stirred at RT _for 24 h. The
resul ti ng™A %¥e$8% i s then poured into aqueous NaOH and ext rEctH 163
CH2Cl 2. The conbined extracts are dried, >c{_ﬁr;‘(;entrat ed and 35

chromat ographed to yield 1.5 g (94% of o as a mxture of E and Z

i somers. 10) To a stirred solution of the product of step

.5 g, 3.0
mmol) in CH2CI 2 ( 10Amsbjutios qmwm«zmm dhdStp@ok Nﬂhf@é?/'si%%wéb at
RT Tor 2 h. 2 2,008 Fio2fh rlIPUEORBRmobicied (45RR0IEH RISl dn eact i on

mxture is concen(trat gd andm oured into

L I O o DM (L2 ank whs Sirabd bk I, A The feaafes fighiss yas
(100% of ami nepourdyl ifie ajusousdatdINAHGD0 ExtractegwithuCHCli, sdrigd Qmer(l 3 g,

3.2 mol I

ol ) Ebal (6. @iz < apd g} o st Aoda “V%\@géﬂ*cé of fotindnt

(0.66g, 4.94 nmEHYClARCOEHEIN, 804 0i% tas #0160 )tqafiqrdm;n S M ction
égr/e)a

m xture i s quenched swith t nﬁqcm)l ned

extracts arg dri ed %ﬁﬁ’%ﬁ%@c@ngrﬁé&ﬁﬁéﬁq?%4Haq?§ grrg-ﬁgg xture

of E and Z i sorposeeded zaéonammsrméeé pdpa Mg Qiy/"hlaﬁcﬁmar a8y by

eluting withCHCL2: EE'S%)aR?ﬁﬁe abat( Wrﬁmag v%@éo@léé@\ﬁﬂ“@dmﬁbtﬁ g of

Z isoner. E isoner: 1H N

7.10 (m 10H) ,PWsimiginedS-capoxylc agi fﬂ"? %‘ tgon écr%'eég‘ﬁ
3.20 (m 3H), Srfedisof 35k ymmsarfgsm@)ma) 2HH{NMRIEPO MHZ3 laBBI)

526.2070; et | Tupads=1s 5603 b T L1, B L OF, [ERARRR ARG 5.

(d, 2H), 7.15 -6=%64 Hn, 26%i)7.244d18 =( B tizH;H) s'éa)(mmHBr@,?Sﬁnnal-()sS?:s)

i EZSg (i SSH) 3(990”4)”‘!4 ?2-!)% 456“‘@:?% % 3@1 (e1?-|veg|g)4 (an g ﬁ&ﬁﬁ“ rrat ed

= 526. 20691 The1|ﬂbla%/an§ 11511 S0
, RsXR2HRMB Ex 3 }n,m 3@1@29 1017 H3 NH2 5Af (mixture ElZ) +C
>BEr a - 2'?#3 fojliowm compounds were prepared via similar methods:
_R®
@)
RS N \
N R
Y
)
wherein R3, R and R2 are as defined in the table:
X Enantiome (MH +) foun d
T
4A A Br Z N T 577.2172
Nt Hat.\érCHa
N
“ N T 577.2162
4B B Br < HaC CHs
e | =
N
. -
4C B Br ':)N\ HaCTJ;YCHa 578.2119
s ]
N.=N
- = 4.2864
4D A | FsCO (3| he L cns 584.286
|
i N.=N




5CBr CH3CH2O, NH3 CH3 542.2210 Cir -G 5DBrOCH3 -~ 549.1011 ~i CE N2 2R 0GHH0

R2 are as defined in the table:
PCT/ US00/ 11633 5EBr OCH3 H3 NH2529. 1128 C -i
N -C 11: woRwees595GBr N "~ 529. 1017 _ H3 NH2 |

SFBr H3CO, .
C

~N

wherein X 2 2 0 C T 2903 WO 00/ 66559 -41
H3C OH 530. 1020
CH3CHPOT/USB0A1635HBr N

H3C OH542.1997 il -C CH3CH2O- _ 51BrN
-37-
- 2
4E B FaCO [ H cH. | 583-2862
NN
- & e~
4aF A F3CO - N'Jr CHs CHs 583.2904
- - -
4G A F3CO z N CH A CHy |599-2857
4H A Faco- | N 9y %j:(w 598.2994
& YR
NN
CHg
4l B F3CO- “°N T 598.3000
A S HaC A\ CHs3
"Lr”
CHs,
4) A Ci : N CHa CH, |534.2639
|
/ e
4K A Cl z N HaC Ha 548.2784
s N
CHj
4L B Cl i, CH Hy |5342644
i »
7N harad .
aM B Cl 4 H3WH3 548.2784
N~fN
CHs
aN A F3CO- = T 599.2047
L@ | HaC A CHa
NT,N
NH,
40 B F3CO- > T 599.2947
. IN' H3 N CH3
N?N
NH,




H3 CHg 541.2178 I1& -G, N 5JBrH3CO, NH3 CH3527.2787 -C. N 5KBr CH3CH2O~~"-

H3C CH3543. 1000 CG-NO 5 LBrH3CO- H3Clj _i .CH3528.1971 |i -C NON pCH2EHR00
CH3 5MBrv96tow 541.2194 |~ -c- N 5NBr CH3CH2O H3C | T CH3542. 2132

-G --N,, : WO Db/&ess CH3CH201C583. 1061 N Il -G 5PBr CF3CH2Q I-KP(IEHEBE@EB:{895 \
N --C N 5@Br CF3CHJOH3C CH 3 596. 1831 \ - C- NON 5RBr CH3CH20 """ 541.2188

11, H3C CH354 -C-N 2 2 OCT 2003 WD 00/ 665588 =42 CH3CH20O 5SBrN C 1597.4911

Additionai data for compounds of Example 4.

Ex. | TH-NMR (300 MHz 'H NMR (CDClg))

4G | 8.05(m, 1H), 7.97 (s, 2H), 7.53 (t, /=7.5 Hz, 1H), 7.41(d, J=84
Hz, 2H}, 7.16 (d, J = 8.4 Hz, 2H), 6.81 (t, J=6.4 Hz, 1H), 6.76 {m
1H), 5.87 (m, 1H), 4.19 {m, 1H}, 3.30-3.50 (m, 2H), 2.99 (m, 2H),
2.79 (m, 1H), 2.20 and 2.22 (s, 3H), 1.70-2.15 (m, 5H), 1.15-1.50
{m, 5H), 0.91 (s, 3H)

4} B.03 (m, 1H), 7.53 (m, 1H), 7.39 (d, J=8.4 Hz, 2H), 7.14 (d, J=8.4
Hz, 2H), 6.79 {t, J= 6.8 Hz, 1H), 6.73 (m, 1H), 5.87 (m, 1H), 4.19
(m, 1H), 3.42 (m, 1H), 3.37 (m, 1H), 2.98 (m, 2H), 2.80 (m, 1H},
2.41 and 2.43 (s, 3H), 1.90-2.15 (m, 3H), 1.70-1.90 (m, 2H), 1.20-
1.50 (m, 5H), 0.91 (s, 3H)

Example 5
H3CO /OCH3

@f\co@*o
N

5 1) Trifluroacetic anhydride (TFAA) (300 ml) is added to isonipecotic
acid (96 g) at 0°C and the reaction mixture is heated at reflux for 4h.
Excess TFAA is removed under vacuo, the reaction mixture is taken up in
EtOAc, washed with water and concentrated to give 160 g of the amide. 50
g of this amide is treated with SOCI> (300 ml) and the reaction mixture

10 heated at reflux overnight. Excess thionyl chloride is then removed under
vacuo to give 54 g of the acid chloride.
2) AICi3 (11g) is added slowly to a solution of the product of step 1 (10
g) in bromobenzene (40 mt) at ambient temperature and the reaction
mixture is heated at reflux for 4 h. It is then cooled and poured into a

15  mixture of conc. HCI and ice, and the product is extracted with EtOAc. The
organic layer is separéted and washed with water, half saturated NaHCO3
solution and concentrated to give 16.21 g of the desired ketone.
3) The product of step 2 (16.21 g) is dissolved in toluene (200 ml)
containing ethylene glycol {25 ml} and p-toluenesulfonic acid (0.5 g). The

20 reaction mixture is heated at reflux with azeotropic removal of water until no
further water is collected. The reaction mixture is concentrated to give 17.4
g of the desired ketal.



Il -G  5TBrH3CO, ¢569.0909 N -c- AA'  5UBr CH3( CH2) 20 H3C 571.2270 CHZ TOCT 2003

--,+ 3(CH2)20, BrCH """' 556.2291 NH3 CH3 1 1 N' N -C CH3CH2OL 5WBrN

H3C ~,,, , CH3557.2119 It -c-N 0 5XBr CH3CH20~ N H3 H3557.2124 Il -C-- OH

5YBr ~ CH3 VEYOW/6688M H3 CCl]- O H3C 3 ° NN PCT/US00/11633
-39.

4) The crude product of step 3 (17.4 g) is dissolved in CH30H (100ml)
and to this is added water (25 ml) and K2CO3 (12 g) and the reaction

mixture is stirred at ambient temperature overnight. The reaction mixture is
diluted with water and extracted with EtOAc. The organic layer is

5 separated, washed with water and brine, and concentrated to give 1255 g
of the desired amine.
5) To a stirred solution of the product of step 4 (7.2 g, 23 mmol) and N-
BOC-piperidine-4-one (4.8 g, 24 mmol) in 1,2-dichioroethane (20 mi) is
added titanium isopropoxide (6.7 ml, 32.3 mmol) and the mixture is stirred

10 for 12 h at RT. The reaction mixture is concentrated and a 1.0 M solution
of diethy! aluminium cyanide (35 ml) is added at RT and stirred for 3 h. The
reaction mixture is then diluted with EtOAc, quenched with water (5 ml) and
stirred for 2 h. The mixture is then filtered through celite and the resulting
filtrate is concentrated and chromatographed with 30 % EtOAc/hexanes to

15 afford 7.3 g (63%) of the desired cyanide.

6) To a stirred solution of the product of step 5 (7.3 g, 14.03 mmol) in
THF {100 ml) is added a 3.0M soiution CH3MgBr in Et20 (14.0 mi, 42
mmol) at RT and the mixture is stirred for 2 h. The reaction mixture is then
quenched with saturated aqueous NH4Cl and extracted with CHoClp. The

20 extracts are concentrated to afford 7.0 g of desired methylated compound.
7) The crude ketal of step 6 is dissolved in EtOAc (100 ml) and 6 N HCI
(40 mi) and conc. HCI (10 m) is added and the mixture stirred at RT for 24
h. The reaction mixture is then neutralised with 20%NaOH and extracted

_ with EtQAc, dried and concentrated to yield 5.0 g (38%) of amine.

25 B8) To a stirred solution of the product of step 7 (5.0 g, 13.6 mmol) in
Et20 (200 ml) is added 10% NaOH (50 ml) and BOC20, and the mixture is
stirred at RT overnight. The layers are separated and the organic layer is
washed with brine, dried, concentrated and chromatographed with 20%
EtOAc/hexanes to yield 5.1 g (79%) of the desired product.

30 9 Yo a stirred solution of the product of step 8 (1.5 g, 3.22 mmol} in
CH30H (50 ml) is added sodium acetate (5.0 g, 47 mmol) and O-Methyl
hydroxylamine hydrochloride and the mixture is stirred at RT for 24 h. The
resulting mixture is then poured into aqueous NaOH and extracted with
CH>Clp. The combined extracts are dried, concentrated and

35 chromatographed to yield 1.5 g (94%) of oxime as a mixture of E and Z
isomers.

10)  To a stirred solution of the product of step 9 (1.5 g, 3.0 mmol) in
CHoClz (10 ml) is added TFA (3 mL) and the mixture is stirred at RT for 2 h.
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The reaction mixture is concentrated and poured into 10% NaOH and
extracted with CHoClo. The combined extracts are dried concentrated to
afford 1.2 g (100%) of amine.
11)  To stirred solution of the product of step 10 (1.3 g, 3.2 mmol) in
5§ CHyCls is added 2,6-dimethylbenzoic acid (0.74 g, 4.96 mmoi), EDCI (0.94

g, 4.94 mmol), DIPEA (0.84 g, £.58 mmol) and HOBT (0.66g, 4.94 mmol)
and the mixture is stirred for 12 h at RT. The reaction mixture is quenched
with NaHCO3 and extracted with CH2Cl>. The combined extracts are dried
and concentrated to yield 1.6 g of oxime as a mixture of E and Z isomers.

10 The isomers are separated by chromatography by eluting withCH2Cla:Et20
{4:1) to afford 0.77 g of E isomer and 0.49 g of Z isomer.
E isomer: 300 MHz-'H NMR (CDCla) 8 7.5 (d, 2H), 7.23 {m, 2H}, 7.10 (m,
1H), 6.90 (d, 2H), 4.03 (m,1H), 3.90 (s, 3H). 3.55 (m, 1H), 3.20 (m, 3H),
3.00 (m, 3H), 2.82 (m, 1H), 2.24 (s, 3H), 2.23 (s, 3H), 2.15 (m, 3H), 1.80-

15 1.20 (m, 5H), 0.82 (s, 3H); MS FAB+ observed= 526.2070; estimated =
526.2089
7 isomer: 300 Mhz -'H NMR (CDCl3) & 7.50 (d, 2H), 7.15 -6.95 (m, 5H),
4.15 ( m, 1H), 3.80 (s, 3H), 3.45 (s, 3 ), 3.25 (s, 3H), 3.00 (m, 2H), 2.24 (s,
3H), 2.25 (s, 3H), 2.10 (m, 2H), 1.80- 1.50 (m, 7H), 0.92 (s, 3H);

20 MS FAB+ observed= 526.2072; estimated = 526.2069.

The following compounds were prepared via similar methods:

OO
R® JO\I *6:;

wherein X, R® and R2 are as defined in the table:

Ex. R6 X R2 HRMS
(MH+) found
OCHs e 529.1017
5A Br N Ha NH2
(mixture E/Z) —C—
OCH3 e 549.1023
58 Br N Cio A NH2
(mixture E/Z) -C—
CH5CH0 e 542.2210
5C Br W HaCx t _CHg
—C—
OCH -~ 549.1011
5D Br I}r 3 i \GNHQ
—C—




N 0 SCCBr GHBOH20\HBC CHBS56. 2290 - O-NYN GHB SHHFSO GHBOR0L H € OH 77 per i
546.3056 N3 i \ 3 -C NYN CH3 511F G CH3CH20 """ 531.2956 3N 11H3 | \

-C-N CH3CH20 H C CH 547.2902 511F3C-, 3 35 N -GN f O 5KKF3C-H3CO,, H3 CH3
517. 2812 WOOWB6SS 5LLBrH3C-0, H3 \ CH3555.2336 H3C N - C-N BERESHBIIE33

CH3567. 2327 N - C-N 5NNBr CH3(OH2) 200 H3 1 |, CH3555. 2341 N N CHBCHRO fAft

OCH3

" 5298.1128
S5E Br (':I:( H3C\©,NH2

HLCO o 530.1020
5F Br 3 \nl HscﬁOH
—-.C—

H;CO s o 29.1017
5G Br 3 \nj H3C l NH> 5
—C—.

CHACHL0O — 542.1997
SH Br aCHZ0, HaC | oH
1]
-—C_
: Br | CHaCHZO - 541.2178
._C— ,N
oy Br | 0O, e X o, | 527278
i =
—C— ~N
CH5CH-0, e~ 543.1000
5K Br 3wz \P‘ HsC thH3
! +
—C‘_ Pl N\O -
FaCO = 528.1971
5L Br \m HBCW‘/'\rCHa
—C-— N.=N
CHxCH3 wv 541.2194
5M Br Np H3C\érCH3
_C_— I IN
N Br | CHaCHZO, S 542.2132
—C— N.=N

=0 ar | CHaCHzO, -~ 583.1061
N CL A CI
_C__..

CF4CH ~ 595.1895
5P Br 3 ZO\I?‘ HaCﬁCHS
—_—— -N

CFaCH0. - 596.1831
5Q Br \[\l H3C : A CH3
—t— NN
CH5CH.0O, - v 541.2188




500BrNH3C il "~ "
CH3616. 2746 i i

610.2016 CH3 ' NY N -C--
- G- NYN CF3 500F3C- CH3CH20~ H3 CH3600. 2788 lid -C NYN CF3 22
OCT2003 CMO%{% 59 PCT/ US00/ 11633 -44 5RRBr CH3CH20O~-CH 359
5SSBr CH3 % 590 1995 NH3C CH3 --C-NY N SCH3 S5TTBr CH3

CF3 5PPF3CO- CH3CH200H3 \

{

627.1729 NH30 -- -c-0- 9 C, c~ 5UUBr CH3GH20 NH 556.218 3 | CH3 OH
5VWBr H3CO,
CH3CHZ0 ~- 597.4911
h |
—C_..
HaCO - 569.0909
5T Br \l}l CLAL!
—C—
Ha(CH2)20 - 571.2270
5U Br | CHa(CHz) W[ e CH3
_5_ LN
O-
CHa(CH2)20 S 556.2291
5V Br 3 2 \!'|q Hg AN CHs
—C— N.=N
CHaCH:20 58 557.2119
SW Br TN H3C A\ -CH3
it |
._._C— N’
¥
o)
CHZCH,0 o 557.2124
5)( BI’ \Pll H3 I H3
—C—
OH
H S 570.2454
5Y Br 3
H;:Y\O\ HaC A\ -CHa
E NN
CH3CH20 -~ 671.0058
52 Br N Br Br
1t
N |
™ 568.2286
SAA Br V\O\N H3 ‘ i CH3
__ NN
HaC ™ 556.2286
5BB Br Hacyo N HaCn A CHa
R NeN
HaCO S 527.2015
5CC Br \hl HSCﬁCHS
—C— N,
=DD Br CH30H20\N o 592.1000
]} [ I
_C—
HCO S 656.9889
SEE Br O B N
—_C— N,

22 0CT 200




- %A 542.2002 |iH3 C( CH3 -Ci OH 5WASrCH3CH2O " CH3 555.2336 i H3 C- (B} {CT 2003
NH2 5XXBr CH3CH20O-N H3 C f CH3655.287 -c- HN-BQc 5YYBr CH3CH2O 5566. 2407

- CCH3 5ZZBr H3CO,, H3C CH3603. 2349 N - C-N 5ABBr CH3CH201 NH3C ' " "'

CH3617. 249800064355 A\CBr CH3CH20O~H CH3 640.2868 3 N -c-H NHy NACHYSHIERs 2o
OCT2003 WD 00! 66559 -45 PCT/ USOO 11633 Ex.,JH NVR (300 MHz' H NMR (CDCl 3))
5J7.50 (d, 2H), 7.15 -6.95 (m 5H), 4.15°¢(Mm~ 1 H),3.80 (s, 3H), 3.45 (s,

3H), 3.25 (s, 34, 3.00 (m 2 2 24 (s 3H 77%(: 3H) 2 10 (m 2H),

1.80- 1.50 m 7H, 0. 8BF(s, |3 g5L[8.983¢H01 H), 3 0, J =[8.6B68989H) 7.10
(m
20 (E j

(d, J =8.4 Hz| 2H), 4.24 (m [1 H, 3.8N (s, 2H), 2.75-3.00

(m 3H), 2.48 (s, 3H), 2.{45 (g, 3H), 1-B%-2 .73 (m 3H),
1.20-1.62 (m @H), 0.94 (s, 3H) 5N8.92 (s, 1 , 7’*5 (d J = 9.0 Hz,] 2H),
7.10 (d, J =8}7 Hz, 2H), 4.24 (m 1 H, 4.02 (q, = 6.9|Hz, 2H), 3.98 (m
2H), 2.75-2.92H St
H) =89 Br | CHaCH20, H %CH 556.2290
hl 3 1 = 3
_...C—.
CHj3
5HH F.C- CH3CHo0O, - 546.3056
H H
’ N S0 e
—(— =N
CH,
CHaCHL0. ™ 531.2956
51 F.C- Mt ,.,:,c\ﬁﬁ,cw3
) |
—C— N
. CH3CHL0 ~ 547.2902
—C— N®
Y
9]
. HLCO " 517.2812
5KK F.C 3 \f}l Hacﬁ'CHf&
_h_ (-
H4C “ 555.2336
5LL Br 3 YO\N H3 N CH3
HaC ) |
™ 567.2327
5MM Br V\O\N HaC e CHa
¢ IN’
CHa(CH5)20 N 555.2341
—C— N
CHaCH20 M 610.2016
—C— N\[J,N
CF3
N HaCyr iy CHa
—_C— N\FN
CF3
. CH3CH»0O “ 600.2788
—— NfN
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RT, diluted with 1 N NaCH and extracted with CH2Cl 2. Conbi ned organii:2 0CT 2003
| ayers are dried over Na2SO4, concentrated, then subjected to flash

chr omat ogr, ver silica gel (eluting Wi th Et OAc/ Et OH, 8%&.,2.&] el.d 9.69
g (79% ofwcgg‘y %2 colorless oil. 20 4) A sol utlon of 26 (1 %?38

mol ) and 11- net hyl nor phol i ne N oxide (4. g, 39.4 mol) in anhydrous
CH2CI 2 (100 M) is stirred 1 h at RT, coo edtoOC and TPAP (885 ng) is

added portionw se. The reaction S rmto RT and stirred 1 h.
A i oo atian) datafonsamabinds ol Eximpte 87 1 Lo K A e (566, )

INSAA

are then added o |H-NMR B0 MHEAHNMR {GDED| etion after | h. The _
! . . a
1 2sh ohr omat qdWar i SRU& a1 1718 BB (a1 ke WL HTBRD B 59tk o (5. 2| o

7:3) to provide 5. %lH)gs(:._E@B@ i), ZDﬁm&Hyﬂ 24\s cBI-H) 2635 (&, Sbhr 21100, of
N L

title conpounds of
THE

1-brono-4- (triflua : . 2

(100 ) ig cadLed 895{581@ émﬁB(detlBQl'E RH)n7. 1r@eedad88(41dzzﬂlﬂi 4.28. 0
mmol) is added via3 T a J I to|-50
C foz 10 m n, [cool e‘ﬁﬂ”’%&mcgesr'ﬁ gtgsoq?,&r@ﬁ lg?ss OQJ" QM/?CQ 119 H'P

t 1 of Of 0. 0
mml ) in anhydrous ZF'H-E(Q 13Hni1)99 2284 448, dr G W‘sé" ¥&"r1 g('{‘ ‘Fﬁ i n
at -78 C, ther] 30 rng4 34P C the solution is poured into half- brlne and

extracted wt —CHAC S X . I00- M 0 UFRE bver
Na2SO4, and ccrﬁi‘ént&ﬁ?kﬂ 1), &%(‘é %@8"?29%%) Zg'%@ T%%lﬁ ?s@%f oW
oi | . 22 OCT2003 W) (89/16953024{f, S6/S1blapPH) 6338, BH)a2A3- 219120(m @&HY he
product of stdgp 1|( 3 [ 0 pd
Dess-Martin pqgriodi ﬁﬁﬁzsgi@ %Ogbwlé) éa%éj? 3 1.'Bh1eni‘r$)e ct |I@nqr%§£|fj§rég S
stirred 2 h at| RT.| (An dd-djd‘lt‘ifoﬁall%() hiz,a3H %&ﬁar&"l)n periodinane is afided
and the reaction 1s stirred for an additional 5 4 h. The solution is poured
into a 1:1 m xture of aqueous saturated_ NaHCO3 and aqueous saturated
Na2S203 (200 m), stirred 10 min, ext rE¥@@WPI®B h cH2Cl 2, and dried over
Na2SO4. The resi dueH:@@E,al ned after concentration of-PHRids sol vents is
purified by flash chronft ography over silica ge b | ing wth

hexanes/ Et CAc, 7:3) .48 g (63% of t Q] 0 a yell ow
oil. 3) A solutges ZTjep F, 687 H

g, o H2 HC
(2.08 g, 30 rrrml) and AcONa O mml) in EtO-l( Wheated
at reflux under N2 f of-isdmér. After % porzﬁ on of Ei#semeo| ven the residue
is taken up in aqueous 0.1 N NaOHand e cted W|th CH2Cl 2. 15 The residue
obt ai ned af ter &)/Bmmmmmnoblfntemmﬁata/%?\l(SCh%mQLﬁofFé t&Hdb flash

chr omat ogr aphy &er gid:@ £§| 205 quﬁorfdtfsﬁ} st iﬁ @wﬁ@ igtEmf)&dnd | N9

wth CH2Cl 21Et r0|rre eIutln th
CH2C 21t OAG 1: cgnceniata aguequs bi&lrﬁ B e iR L5  Saiaighs, ongsntqageﬁ"
suspensi on of Zgihyes withnet, 003 @) dncBd-0nEISD i), thehgglrenus layer is

separated and the organic layer is extracted once with H20 (20 ml).

10 Combined agueous layers are concentrated and the residue is dried 24 h
under high vaccum to provide 26.7 g (84%) of a white solid. To this
hydrochloride and N-red-butoxycarbonyi:4-piperidone (43.8 g, 0.22 mol) in
anhydrous CICH2CH2CI (80 mL) with 4 A molecular sieves, are
successively added DBU (33.2 ml, 0.22 mol) and titanium(IV) isopropoxide

15 (65.5 mi, 0.22 mol) at 0° C, the reaction mixiure is allowed to warm to RT
and is stirred overnight at RT. The mixture is then cooled to 0 °C and
diethylaluminum cyanide, 1 N in toluene (260 ml, 0.26 mol) is added with
vigorous stirring. The reaction is ailowed to warm to RT and stirred an
additional 3 h, after which are added CHzClz (300 mi), EtOAc (300 mi), and

20 Celite (50 g). The reaction mixture is cooled to 0 °C, water (40 ml) is added

slowly with vigorous stirring and, after an additional 5 min. stirring at RT,
the excess of water is quenched with NapS0Q4. The final mixture is then




20 DMV (5 mM) is slowy added KHVDA [
_ 0.5 Nin toluene (4.0 m
'([)eC’ eI e?dl ng to the appearance of a yellow solution. ,(After 21 mZhOZa?'lr?lrED[;Iau[)'j.
solmtjtira ure, dinethylsulfate (350 pl, 3.7 nml) is slowy added and theI >
sol u agzegﬁ,sa(lgdeﬁdN;%_lwarmtto RTdand stirred 1 h. The m xtREFEUPWIRE33, ed
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resi due obt ai ned_af i A .
resi due ob %nggﬁggé%, &,ﬁﬁﬁ%ﬁ%@%a&h@d adthvsrirte, idsieg wvier Na2Sia. NS h 2

(eluting w t h Cldaﬁb@haammwezzhg(%&éﬁ%§pggg%a%gaﬁg§gg fver SL| i ca gel
E:gB o;ly ess o} mjs)ngggg %@%Mf@f% 4% ,83@“33?%?3 imanhynrgug HEN 5?1‘)7325
3.43 (m 1 H), 2 °Wis siowly agdey BHg 713? i SQan&é@mrﬁm anfithe3H) ,
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H3C.r.. CH3 554. RUPGilateaMvith 6BENAGH o axtissie SIS GG CHMORE biganic

layers are dried over Na2S04, concentrated, then subjected to flash
chromatography over silica gel (eluting with EtOAC/EtOH, 8:2) to yield 9.69
g (79%)of 26 as a colorless oil.

20 4) A solution of 26 (11.2 g, 35.8 mmol) and N-methyimorpholine N-
oxide (4.67 g, 39.4 mmol} in anhydrous CH2Ciz (100 ml) is stirred 1 h at
RT, cooled to 0 °C, and TPAP (885 mg) is added portionwise. The reaction
is allowed to warm to RT and stirred 1 h. Additional N-methyi-morpholine
N-oxide {1.30 g, 11 mmol) and TPAP (300 mg) are then added to drive the

25 reaction to completion after 1 h. The reaction mixture is fittered over Celite,

concentrated, then subjected to flash chromatography over silica gel
(etuting with CH2Clo/acetone, 8:2 to 7:3) to provide 5.91 g (53%) of27as a

yellow oil.
B) Preparation of title compounds of Example 6.

30 1) A solution of 1-bromo-4-(trifluoromethoxy}-benzene (4.20 mi, 28.0
mmol) in anhydrous THF (100 mL) is cooled to -78 °C and n-BuLi2.5 N in
hexanes (11.2 mi, 28.0 mmol) is added via syringe. The reaction mixture is
allowed to warm to -50 °C for 10 min, cooled to -78 °C, and a solution of
aldehyde 27 (6.20 g, 20.0 mmol) in anhydrous THF (15 mi) is added

35 dropwise. After stirring 30 min at .78 °C, then 30 min at -20 °C, the solution
is poured into half-brine and extracted with CHgCl2 (3 x 100 ml). Combined
organic layers are dried over NapSOa, and concentrated to give 8.85 ¢

(94%) of an aicohol as a yeliow oil.



6CBrH3 5--1 H"'" OH 556.2175 H3C3 1 t 6DBrH3Cc43 571.2284 N 6EBr H3QO}3
CH3 570. 2331 6FBrn %43ccH3 569. 1000 N 6GF3CC- F3CH3c™ Fb 601. 2628 :-QN i

6HF3CO-F3 -~j,cam 617.2549 | ~o0 2 22 OCT2003 WD 00/ 66559- 61F3CO - CH3
6JF3CO- F~C~I 6KF3CO- F3C 6LF3CO- 6MC CH3CH2- 6NCI CH3- 60F3C- CH3- 6PCl
CH3CH2- 6QCI CH3CH2- 6RCI CH3CH2- 6SF3C- CH3- 6TC CH3CH2- 6UF3C- CH3-

6VF3C- CH3GWA-00/HBSEH3 PCT/ USCD/ 11633 N. N H3 CH3 533. 275PI/US00/11633
CH3 534.2708 602. 2465 602. 2579 - ' FROULIRENON

2) To a solution of the product of step 1 (8.85 g, 39.3 mmol) in CHCl2
(100 mi) at 0 °C is added Dess-Martin periodinane (1 9.70 g, 2.5 equiv.) and
the reaction mixture is stirred 2 h at RT. An additional 8.0 g of Dess-Martin
periodinane is added and the reaction is stirred for an additional

5 4 h. The solution is poured into a 1:1 mixture of aqueous saturated
NaHCOj3 and aqueous saturated NazS203 (200 ml), stirred 10 min,
extracted with CHoCls, and dried over NazS04. The residue obtained after
concentration of the solvents is purified by flash chromatography over silica
gel (eluting with hexanes/EtOAc, 7:3) to yield 5.48 g (63%) of the ketone as

10 a yeliow oil
3) A solution of the product of step 2 (2.85 g, 6.05 mmol), HONH2-HCI
(2.08 g, 30 mmol), and AcONa {2.46 g, 30 mmol) in EtOH (50 mL) is
heated at reflux under No for 4 h. After evaporation of the solvent, the
residue is taken up in aqueous 0.1 N NaOH and extracted with CHoClo.

i5 The residue obtained after evaporation of the solvents is subjected to flash
chromatography over silica gel, to afford first the E-hydroxime (eluting with
CHoClo/EtOAC, 7:3; 0.84 g; 29%), then the Z-hydroxime (eluting with
CH>Clo/EtOAC 1:1; 1.10 g; 37%), both products as white solids.

4) To a suspension of Z-hydroxime (0.89 g, 1.84 mmol) in anhydrous

20 DMF (5 mi) is slowly added KHMDA 0.5 N in toluene (4.0 ml, 2.02 mmot) at
0 °C, leading to the appearance of a yeliow solution. After 2 min. at this
temperature, dimethylsulfate (350 ul, 3.7 mmol) is slowly added and the
solution is allowed to warm to RT and stirred 1 h. The mixture is poured
into aqueous 0.1 N NaOH, extracted with CH2Cl2, and dried over NazS04.

o5  The residue obtained after concentration of the solvents is purified by flash
chromatography over silica gel (eluting with hexanes/EtOAc, 75:25) to
afford 0.55 g (62%) of the Z-methoxime as a slighly yellow oil.

5) A solution of Z-methoxime (0.59 g, 1.18 mmol) in anhydrous CHCl>
(6 mi) and TFA (3 ml) is stirred 1 h at RT. After concentration, the residue

30 is taken up in aqueous 1 N NaOH, extracted with CH2Cl2, dried over
Na,>SO;4 and concentrated to give 0.47 g (100%) of the free amine as a
white foam.

6) A solution of the product of step 5 (470 mg, 1.18 mmol), 2,4-
dimethylnicotinic acid (220 mg, 1.45 mmol), DEC (280 mg, 1.45 mmol),

35 HOBT (243 mg, 1.80 mmol) and N-methylmorpholine (0.33 ml, 3.0 mmol) in
anhydrous DMF is stirred 14 h. After concentration, the residue is taken up
in aqueous 0.1 N NaOH, extracted with CHzClz, and dried over NapSOg4.
The residue obtained after concentration of the solvent is purified by fiash



589. 3013 513. 2633 483. 2516 497. 2683 c~b 513. 2642 "-ko CH3 CH3 498, 28d30CT 0
518. 2749 537. 1603 557. 1680 571.1838 2 2 OCT 2003 Wb 00/ 66559 - 50 PCT/ US00N
1633 6WC 555. 8401 6XCl CH3CH2- H3 ° H3 497.2682 N

6YF3CO- CH3" 48.2853 NyN CH3 6zF3C0O CH3CH2-"' V' 562. 30 FFHESONER \y

CH3 GAAF300 CH3CHD- H3 CH3563. 2939 NEN NER By LH NVR (300 Miz' H NMR (CDC13))
6F8.31 (d, 1 H), 7.51 (d, 2H), 7.10 (d, 2F|) B.95 (d, 2H), 4.20 (m 2H),
3.40 (d, 2H), 3.30 (m 2H), 3.35 (m 3H), 2.80-3.05 (m 5H), 2.45 (d, 3H),
2.25 (d, 3H), 1ceﬁeraafc@rapny avedsilica el (ewtuzg wjth @Hzélz(aﬁetepmw.tgd:%),msm

633.34 (d, J =5 b 696dJ=51Hz
4.33 (q( J=s. @féﬁ%é E%qukf &%l fle%% (m (% 0 ( eljﬁmz.gs
(m 2H . 2.82 (ﬂﬁMMﬂ;Hcm%-IarQD@laf)@ 35 (9 = 3.841z( )17'425"( g‘%‘ d 2.27
s, 3 2.10 2 6 (oF
Es lH)H) 195" 5)98‘1]%9 f?li {‘géf(gil%gﬁbé@%zﬁﬁw N één 2H)
2.97 (m 2H)5 2(8ﬂ1@-h1299+€m 2H)u &5.@1121@ 249 H;a atrppisamenajgnd 2.51
1.90-2. 30 m %(")(5314 ]agro?ms%‘?nérrB) 86 (£ $4 4tfopidbmerd) anarbeds; 3HS or
conpounes o aatroplsomer b), 1.95-2.21 (m, 3H), 1.20-1.90 (m, 7H), 0.92 (s, 3H).
HRMS (M+H*) 533.2747.
Following steps B-4, B-5, and B-6 using the E-oxime yields the
10 corresponding E-methoxime product.
The following compounds are prepared via similar procedures:

RO,
N\
CHs
Rsmb ‘
N-zC
T,
wherein R4, R8 and R2 are as defined in the table:
6 R4 R2 HRMS
=X i (MH+) found
H3
H I c 555.2335
6B Br SC>__§ H A Ha
HaC N
H3C
T oM 571.2284
6D Br HaC 0/ N - : \N

N\ T 70.2331
6E Br HaCO h H30\O/CH3 570

6F Br A\, 1

Ry
N

6G | F3CO- Fs‘?j e CHs 601.2628
N

6H | FaCO- Fac‘-l .ﬁcé,cm 617.2549
| N,
o]

CHg 569.1000




Exanple 7 Alternate synthesis of the compounds of Exanple 6. 5 1) Ti@e 0CT 2003
product of Exanple 6, step B-2 (566 ng, 1.20 mmol) is treated wth
H3CONH2HCI using conditions simlar to those shown in Exanple 6, 2 2 OCT
2003 WO 00/ 66559 -51 PCT/USOQO 11633 step B-3. The resulting crude m xture
of Z- and E-nethoxinmes is separated on a preparative silica gel TLC plate

(el uting wddepessanes/ Et OAc, 80:20) toqefford, in order aicraiseviinga3 first
t he E-net hoxinme (175 ny; 29% t hen t he _ret hoxi me (175 ny; 29% bot h
products as oils.__ 5 2) Z—et-hoxie—(fo—Hg—B—15—+fmpty—of—sten 1 is
deprotected [ olgj oW FgCQendi ti oRCHSI mi | af to t hpse shom53m2EQ&nrl e 6, step
B-5 and the fesultyng free amne (46 ng €Hy kubj ected tlo
am dation with 2,4-]dinmethylnicotinic ac d usj g,@ondl [ions simljar to
t hose shown ih ExaIT|66 sten R-ﬁfn \ eld /Q?A of—a—eoeHor| ess
oil. 10 The fpl Eg ngagqmgbundsi:a prepa g{j PEI oy 60p22d68urles: Roo, .
N | whereinR4 R2 afe as defined 3 : Ex. RGR4AR2HRVB MH+
found 7AF3CO-CH3- H3] CH3 53R. 2795 M7BF3CD- CH3- 255312192 7CF3J0 CH3- H3C
NHz533. 2730 7pR3ceEH3EHZH3 WWFSL— CH3- T ~ alb. 2833 i CH3
7FF3CO- CH3- H3| CBK34| #8€0-7G  ( 3?3? CH3- 1 NH253) . 2234 sBRE€2P7821 ocT 2003
WD 00/ 66559 1 Hal s tHs
NN
6L | FaCO- u-gc\é(crh 589.3013
Mo
M | CI CH3CHz- Hscf%,cm 513.2633
-,
N
- T 2516
6N Cl CHa Hy L _CHa 483.25
LN
60 | FaC- CHa- mcf}rcrg 533.2758
!
Mo
6P Cl CHaCHa- HsC A CHo 497.2683
LN
6Q Cl CH3CH2- mc.{?rcw 513.2642
N\O
| CHaCHz- T 498.2633
6R C HSC\")\I/CHS
NN
F3C- CH3- T 518.2749
&S 3 H3C\“){§rCH3
N.=N
8T cl CH3CHa- oL L ¢ - | 537.1603
=
N
W
6U | FaC- CHg- ol A Ci 557.1680
»
N
ev | F3C- CHaCHe- CI\E:j'CI 571.1838
N




-52 PCT/ US00/ 11633 7HF3C- CH3-Cl ~ NH2537. 2234 71F3C- CH3- H3C NH_
7] F3CO CH3CH2- O " NH2 567.2362 | ~ 7KF3C- CH3-~ C517.2812 H3 OH 72 0CT 2003
7LF3C CH3CH2- ~ 532.2787 i 7MF3CO CH3CH2- N547. 2888 7NF3CO- A6) H3C CH3572. 3093
70F3CO- CHWQBOBESSHH 548. 2732 & 7PF3C- CH3- cFt 517. 2831 ( E4AN i PEWAISP0/11633
7QF3C0- CH3- 549. 2686 7RF3CO CH3CH2- H3 pi p590Q. 2854 CH3

7SF3C- CH3CH2- F43AC-, 531. 1002 7TF3C- CH3CH2= 0¢Fb547. 1348 7U F3CO CH3- H3C
CH3532. 2784 (E isoner) w.. 7VF3 CO- Hscmsbc CH3 576.3049 1:

7WE3CO- CH3CH2- " g T 15632855 0 200? WO 88/ 66559 - U$00/ 11633
7XF3CO-vurcl -b 593.93(52 CHICRLT Ci l 355 8401

6X o] CH3CHa- H SWHS 497.2682
6Y | F3CO- CH;- 548.2853
Hz S CHs

N.=N
T
CH,

L

6z | F3CO- CH3CHa- 562.3017
Hs N CHj

N.=N
Y
CHy

e

B6AA | F3CO- CHaCHg- 563.2939
H3 B CH3

N\I/,N
NH,
Additional data for compounds of Example 6:
Ex. | TH-NMR (300 MHz '"H NMR (CDCl3))
6F |8.31(d, 1H), 7.51 (d, 2H), 7.10 (d, 2H), 6.95 (d, 2H}, 4.20 (m, 2H),
3.40 (d, 2H), 3.30 (m, 2H), 3.35 (m, 3H), 2.80-3.05 (m, 5H), 2.45 (d,
3H), 2.25 {d, 3H), 1.25-2.20 (m, 10H), 0.50 (m, 2 H), 0.22 (m, 2H),
0.90 (s, 3H)
6G {8.34 (d, J = 5.1 Hz, 1H), 7.24 (br s, 4H), 6.96 (d, J = 5.1 Hz, 1H),
4.33(q, J = 8.6 Hz, 2H), 4.13 (m, 1H), 3.45 (m, 1H), 3.30 (m, 1H),
2.98 (m, 2H), 2.82 (m, 1H), 2.46 and 2.49 (s, 3H), 2.41 (m, 1H), 2.24
and 2.27 (s, 3H), 2.10 (m, 2H), 1.96 (m, 1H}, 1.15-1.90 (m, 7H), 0.92
(s, 3H)
6l |8.92 (s, tH), 7.23 (br s, 4H), 4.11 (m, 1H), 3.79 (s, 3H), 3.30-3.45 {m,
2H), 2.97 (m, 2H), 2.81 (m, 1H), 2.45 and 2.42 (s, 6H), 2.40 (m, 1H},
1.90-2.20 (m, 3H), 1.15-1.80 (m, 7H), 0.92 (s, 3H)

Example 7
Alternate synthesis of the compounds of Example 6.
5 1) The product of Example 6, step B-2 (566 mg, 1.20 mmol) is treated
~ with H3CONH2-HCI using conditions simitar to those shown in Example 6,



~ OH 7YF3CO-H3 574.2889 i
1573. 1638 7BBF3CO- CH3CH2-"""

NON 7DDF3CO- CH3- Cl

617.1918 |

7ZF300- CF3CH2- Gi 641. 1537 7AAF3CO- CH3- G
587. 1821 Cl
\ 1589.1610 tf 7EEF3CO- CH3CH2- Cl
7FFF3C0- CH3( CH2) 2- HgC CH3 562. 3030 | |

(CDC13)) WHAP0%6589d, 2H), 7.30 (d, 2H), 7515 (t, 1 H), 6.75
(d,lH),425(m oH), 3.80 (s, 3H), 3.40 (m 2H), 280320(m 3H) ,
(m 1 H), etthd@mES'is §

Searpl e 7; 2 8 9 Toed g A Bl B e

7.61 (d, 2H), on 3preparativg silicagel THC plaje (eluting with

(m 11H)
(d, J

11. 6 Hz, 3H)

J=7.1He,
(m 1H),

6.8 HzZ nlethpxme& S(WB %9%3 b%t?’ﬁc’t’@msaﬁi)%"ss 20- 3.
2. 85-3. 00 Em Z%H) Phet Z- rﬁdtholumeﬁSGn

step B-6 to yield 50 mg {82%) of a colorless oil.

10

1633
mne

The following compounds are prepared via similar procedures:

n‘o\N

N-©
pe
wherein R4, R6 and R? are as defined in the table;

6 4 2 HRMS
=" " ) (MH*) found
7A | F3CO- CHgs- Hy Mf e 532.2795
78 | FaCO- CHa- o Mf NF, 553.2192
7C | F3CO- CHa- HaC """f NH 533.2730
7D | F3CO- CHaCHa- HaC w"! CHq 546.2940
7E | FaC- CHs- e T CHe 516.2833
7F | FaCO- CHa- G mf oy | 5342571
7G | FsC- CHg- o T N, 537.2234
{E

isomer) E j

Bl AR

7CCF3C0- CH3CH2- HgG-CH354
| 603. 1748
N, N 7GGF3CO- CH3( CH2) 2- CI

~ 7HHF3CO- CH3( CH2) 2- cFb577.3019 Ex. 1H NVR (300 MHz' H NVR

PCHUSH/HE33 6 60

@53 39 szﬁ 1 H),

3.20-3.50 (m 3%'%1’103'3 |E55r§epéf él?hor?"‘ﬂrst the’B-méthode (13’5%59?%?%2)th2|1_:|) tﬁE 2.20
45 (m 2H),
d720.13 Mimol? of btepn isldéprotetted (d, J

7R7. 13- 7. 30 (rfP“%‘P‘b"g @”Pﬁ‘[a’?ﬁ nf"’ﬁﬁ to @“’ﬁ% si‘r‘ﬁm ‘"Iﬁarﬁ&‘iﬁ &ﬁgpﬁﬁ%,"dih%s (g,

2HpsuBingTree aMirer(42ip) idisdcty. sbjéoted B-pmidatim with 214+H) |
2. 15 |me%hy|$|fgbtu§|lé|)acm} u§§|g2cojn%|tforﬁ§ sitiar tb thBsd sAowhth Example 6,




7H), 1.28 (t, J = 7.1 Hz, 3H), 038 (br s, 3H) 7S8.31 (d, 1 H), 7.61 ¢40CT2003
2H) | 732(d 2H) 6.95 (d, 2H), 4.25 (m 2H), 4.05 (q, 2H) 320350(m
oH). 2. 80- m 3H), 2.45 (d, 3H), 2.25 (d, 3H), 1.45- m 1. 20
(t, 3H), UVQ%@P’ 9 3H) Exanple 8 H3CO.N O 1) To a stirred sBFE 589{1@5%
product of Exarrple 5, step 8 (0.500 g, 5 07 mmol) in DWW (25 m) is

added sodi um net hyl mercaptide (0.113 g, 1.2 " mmmol ) and the m xture is
heated to 70 C for 12 h. The reaction mxture is 'rhpn cool pdéfgg

diluted with Ef2gy waspged.wi th bCHae, driled | an centjr a®@48.2284yi pl d
0.437 g (97% )fgsul |d§ 2] A solution ¢f B }'l?t f step 1 (100 g;

2.31 mol ), 10} H3CONH2-HCI (3.80 g, 46.2|mmol) d Ac (3.79 g, p6.2
mmol) in Et OH-<80—)—-s—hpated—at—refgx u..UC..Nqur '
-

evaporation of |[tHd soFgént| theCHssi dueli keE UR
aphy SI|IC

1l N NaCH
and extracted with CH2C 2.|The residue ¢b gvapor ation pf the
solvents is subjectefl to fl ash chr omat ogf a gel, to afford

first the E-ox TH T , 174e~0.45 g 288y.236Ren
Z-oxi me (0.25 ;fm’fw .F%gdl dsz"g?ztgf'?on of z:x N2, 290 g, O.

step 2 in CH3OH (5 pd) i at 0 Cis added oxo 1.00 dg, 1.627 mo
m of CH3OH) ahd the mixtule js stirredl{at nr‘ Ar 4 h 1The ¢

then quenched Wit 2| 2FQCT P003 PA0/ 66559 RLI/TUSEY 116335158818% NaoH,

concentrated, poured|into water (10 ml) qmd ext ted wijth CH2Cl 2,{ dried
and concent r at eg—to-yt+etd—01226 (829—of—surTmE—2)—1 ERRed
solution of the r?rLodJcFSGT ste&%‘?’dﬁ’,oo 0, HRc60 | ) |ng3%33572 5 m)
is added TFA(1ljm ) ahd the m xture is stlrred for {2 h. 5 The feaction
m xture i s congentrajed, pOJred into 10% Na extradqted wth QH2Cl 2.
The conbi ned ext th [ ﬁiot? oncq=ntr affcrd54'D.2888 gl (100%
of amne. 5) T g&fr'e%t?)l Jtlon ? )rodﬁg;] ‘L tep|4 (0.45 g, P. 114
mml) in CH2Cl2—is—pdded—216-din St-R-e—e 6126 9—1+2 mol ),
DEC 10 (0.33 b 70l 1] Fo0@i |, N AN di Fstprgpy! Elhvean e e (.2 i)
and HOBT (0.24¢, 0.1y2 mmol) an m xgure’T d{for 12 h at| RT The
reaction mxtute is fuenchefl with CO3,| extr d vmtr CH2Cl 2, drj ed,
concentrat ed agd_pOr ) T1Tve|chr onat-gr apny |( 2848 2zR2H Et OAc)
to afford 0. 046 7"%3E8? ﬁiég fide| 1B3 H-t {H NVR (CDCIRB) 8
8.32 (d, 1 H),}|7.95 (d, 2H)| 7.40 (d, 2Hy}, 6.95 , 1 H), 420 (m|1 H,
3.82 (s, 3H), 3.30-3 45(m 3H), 3.10 (si 3H) 0- 300 (m 3H) P 50 (d,

2H), 2.25 (d, 2Hgzp 1/3@5C2. RO (nCHRH), 0. 92 s, T3 The5 162830 n
conpounds were prepa ed in a simlar manper: X RQywhereiln X, R6 andl R2 are
as defined in tlggmg,gwl e. Ex| ReXR2HANMS

©

7Q F3CO- CHgs- W%Cl-h 549.2686
| Mg
7R | F3CO- CH3aCHz- g 590.2854
Haﬁﬁ,o O
¥
CH3
78 FaC- CH3CHaz- HaC . CHy 531.1002
[EN
. ) | e
- - - 532.2784
T(g F3CO CHs HaC CHs
isomer) | El
F2CO- T~ 576.3049
7v 3CO cho/-_\_,ﬂ' HaC \@,C!-@
™™ F3CO- CH3CHo- ,.b%,c,_b 563.2855
| Mg




M+ found O\\WOCH31-1C ~..,. CH 526.2753 3 3 BA p 'CH3-C (nmixture O 772 0CT 2003
Si OCH3 Cl ~"- NH2547.2135 |f 8130 ' CH3- C 8CBr CH300! AO 549.2133 Cl NH2 -C-

8DO- ~ CH3CH2Q\ ~7' 541.2849 SNH3 CH3 O'CH 3. C._ BEQ CH3CH2C-H3

CHs557. 27F0 &4$58% 3 -C- N j' O 2 2 OCT 2003 . WD 00/ 66559 PCEETASLYHIEF3 - 56

8FO\\ "A CI-130i H3 \ CH3543.2641 0 jr's 'C CH3--- . N --- BGS dCH300H3
CH3527. 2692 0 ' CH3N 8HF3C- CH3CH2ONH3C CI-‘I35%32 2895 Y-~- 11 NON --C
7X | F3CO- —/‘\ HiC L CHy 573.3052

N
. , v 574.2889
7Y | F3CO A Hs Q@, OH

77 | FaCO- |  CFaCHo- 641.1537

7AA | F3CO- CHs- C'\é/u 573.1638
788 | F3CO- CH3CHa- Cl@ﬁl

7CC | FsCO- CH3CHa-

587.1821

548.2861

7DD | F3CO- CHa- cl 589.1610

O
¥
7EE | FaCO- CH3CH3- Ct\("j%": 603.1748
»

7FF | F3CO- | CHg3(CHa)o-

562.3030
HSCNHS

N.=N

7GG | F3CO- CH3(CHg)2- Cl "‘: ol 617.1918
|
]

7HH | F3CO- | CHg3(CHz)2- “chj‘fcw 577.3019
| Mag

Additional data for compounds of Example 7:

Ex. | 'H-NMR (300 MHz 'H NMR (CDCl3))

7H | 7.55 (d, 2H), 7.30 (d, 2H), 7.15 (1, 1H), 6.75 (d, 1H), 6.60 (d, 1H),
4.25 (m, 2H), 3.80 (s, 3H), 3.40 (m, 2H), 2.80-3.20 {m, 3H), 2.40 (m,
1H), 1.40-2.20 (m, 13H), 0.90 (s, 3H)




0 AN B81SCH300H3C 542.2796 CH3 0 / -CT " CH3111..yN Exanple 9
R2C02H HOBT R2 5 Dissolve the starting amne (2.0 g y 5.7 %I) i%@‘gma'
(57 m; = Stock solution A- 0.1 M. Add 430 ul of stock soI utlon (0.043
mol) to WOMNGEE®y of 0.25 g (- 0.22 nml ) of resin bound ¥ ﬁ’P
(prepared by reacting Argopore-Cl resin with

1- ( 3-di met hyl ami nopropyl )3-ethyl carbodiinide in DVF at.100 C) in DW (2

m) in a polyethylene SPE 10 cartridge To this pmixture add 012 —ef 1

M sol uti on of SMmIC% h (é q,2| @I o(HoQ n7I3)|| (802HY,8.95 4d c2H R &0 (m, abl)d i r
DMF (0.12 1),
of a(O. 05Mmsrgl Ltion?» BA (@l\ﬁb‘l) 3@9&@%@@%%&?@%&@%@%% ?5&(1

(z)ﬁ gf ?)}‘tgrbgrl yst|-, 5&-!)613'415 220]{.—5 1THRI092 (5,3 filtrate. Shake for 1 to
, bll Llle TESLN 15 each

sol vents: THF, 1@12 dJG-QG—HZt ﬁéh%gﬂbfw? tﬁ% ?3‘!{5 {5{:? 'CEIZé“ﬁgl 9 beat the
resin with 2M {NH3 |411§I-(1&0-|H)13t,75n(s [3H), BRO-8i4S, (nar2H)] 2:85+8.Gim 53, .41
Combi ne and cdncgatl\@ate the filtrates under reduced pressure to affordjthe

title conpound. found MH= 570, 572 (calculated MN 571 4
(CH2Cl 2/ CH3OH/| NHAQH=2101.6 %4z, BH), 245 (2, szm&(Qobsﬂvﬁ)H?@/’%B %220 7

PCT/ US00/ 11633i ;52 (rJ\J%I-'?)g 12151 1B 3, PHICEBHI(8, 3kie fol | ow ng corrpounds vier e
prepar ed wher gi-r—H2—+s—as—detmed—TrtTe t abi

POV SAHBC MIrR [EBS 300304 G39). 71 (B, 8Hb D46 (B ARD, 415 (.31, fid o
J = 7.1 Hz, 2H), 3.15-3.50 (m, 2H), 2.86-3.10 (m, 2H), 2.80 (m, 1H),
2,39 (m, 1H), 2.15-2.30 (m, 6H), 1.85-2.15 (m, 3H), 1.10-1.85 (m,
7H), 1.28 (t, J = 7.1 Hz, 3H), 0.88 (br s, 3H)

7S | 8.31(d, 1H), 7.61 (d, 2H), 7.32 (d, 2H), 6.95 (d, 2H), 4.25 (m, 2H), ‘
4.05 (g, 2H), 3.20-3.50 (m, 2H), 2.80-3.15 (m, 3H), 2.45 (d, 3H), 2.25
(d, 3H), 1.45-2.20 (m, 9H), 1.20 (t, 3H), 0.90 (s, 3H)

Example 8

|
H3CSO3 “3
N 2N
0

1) To a stirred solution of the product of Example 5, step 8 (0.500 g,

5  1.07 mmol) in DMF (25 ml) is added sodium methylmercaptide (0.113 g,
1.62 mmol) and the mixture is heated tc 70° C for 12 h. The reaction |
mixture is then cooled to BT, diluted with Et20O, washed with brine, dried |
and concentrated to yield 0.437 g (97%) of sulfide.
2) A solution of the product of step 1 (1.00 g; 2.31 mmol},

10 H3CONH2-HCI (3.80 g, 46.2 mmol), and AcONa (3.79 g, 46.2 mmol) in
EtOH (30 ml) is heated at reflux under N2 for 4 h. After evaporation of the
solvent, the residue is taken up in aqueous 0.1 N NaOH and extracted with
CHsClo. The residue obtained after evaporation of the solvents is
subjected to flash chromatography over silica gel, to afford first the E-oxime

15 (eluting EtpO/CH2Clz, 1:4; 0.45 g; 24%), then the Z-oxime (0.25 g, 15%).
3) To a solution of Z-oxime (0.250 g, 0.543 mmol) of step 2 in CH3OH
(5 mi) is at 0° C is added oxone {1.00 g, 1.627 mmol in 5 mi of CH30H) and
the mixture is stirred at 0°C for 4 h. The reaction is then quenched with



0475.2, 477.2 HBC—
C 9DLCVE: M
m n Exanp

0. 87 mmmol) oé(?’?ﬂ?
i n anhydrous THE
1 mmoi) and the

was poured 10 Inbr{%gfy

Na2SO4. After ¢

507 10.49 Rt =

1 mmol) and PPh3
gk et hyl azodi carboxylate (160 nl;

(El ectrospray) N .C LCVMS: H3C 9CTk M
.39 min 9ELCVME: Mt

50to 1: To a solution of alcohol
oxy pyridine (95.1 ny;
(2 M) at 0 C was added,
m xture was allowed to warmto RT overnight.
ueous

SRl oyt IS Water tolieliand G

6060. 57 Zr0CY 2003
= 497.10. 48 Rt =6. 32

PoRsii

The reaction
and drhed over

GRER Y

purified by fl aé)h-lzt'.‘dmrdnmcl agd gaphyenttaied 46 Iylectdw@o g é82f) ns@far@. 2/ CH3OH

Slep 2 Romoval Sb 18 SEHTEY %ﬁ@é@ﬁ%é*@?ﬁﬁ%# of el iee 4 P ERAMS| by,

15 ny; 0.53 mofHzpd m(@é’db!ﬁ 2ddacth TERENS earndﬂ*@ramt@r%tsn@ed@ﬁ'%tpra?rmne

(210 ng; 899
-58 Steg 3:

H—NNR(SOOM-lz CDCI
5 Hz, 1 7. 48 (br
695710

FheFeldbii

he am@gl
di met hyl pyri ni dWﬁB- R
Exanple 2 to obpa %

é s?gre.dg golgf %of %p 9&21014&

(m %Clzalsmmm 2¢-dignethgnotinic aci

®nlifd c8nfra d2 Bdre
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te0d °1)|o¢aﬁ-ﬁt;@0und (32 no; 49% as a colorless oil:
d . J =415

Sieb g bAdg o1 e s

0.26.9.9.178 ‘TEEHGJI),,DECM (m 1

ﬁ?’%‘%d |3:

157,73 255 ErF by o b (6.4

85215

OBT (0.24g,

0.172 mmol) and the mixture is stirred for 12 h at RT The

reaction mixture is quenched with NaHCO3, extracted with CH2Clp, dried,
concentrated and purified by preparative chromatography (20%
EtOH/EtOAC) to afford 0.046 g (76%) of Z-oxime amide.
15 300 MHz -'H NMR (CDCl3) 6 8.32 (d, 1H), 7.95 (d, 2H), 7.40 (d, 2H), 6.95
(d, 1H), 4.20 ( m, 1H), 3.82 (s, 3H), 3.30-3.45 (m, 3H), 3.10 (s, 3H), 2.80-
3.00 (m, 3H), 2.50 (d, 2H), 2.25 (d, 2H), 1.30- 2.20 (m, 12H), 0.92 (s, 3H).
The following compounds were prepared in a similar manner:

Q
\(2
R
20 wherein X, R® and R2 are as defined in the table:
Ex. R6 X R2 HRMS
{MH+) found
o) OCH - 526.2753
8A St TP Hae A CHs
mixture | ©  CHs -C—
= O OoC 35
H e 547.21
8B Yot N ci NHa
O~ “CHj —C—
CHs e 549.2133
8C Br o‘,q CI\@NHz |
|
_C_
e) CHaCH20O v 41.
8D :S\/‘r,’ abhz W _cHa 541.2849
O” CHs —&— N
8] CH3CH v 557.2798
8E Vgt 3 20\1\1 Hgaﬁ,CHa
O’ by \




1.65-1.85 (m 2H), 1.15-1.50 (m 5H), 0.90 (s, 3H); HRVB (M+) 578. 20187 2003 .
10 Using simlar procedures, conpounds of the follow ng structure were
prepared 0 wherein R3, R6 and R2 are as defined in the table:

Ex. RERSR2MY/6663P f ound 10ACH3SCR- "np0592. 2848 10BBrH3 | CHCHYSOPNIEES N H

3 CH3 10CBrj | F~T 595.2078 N.. N 10DFH3C CH3 517.2992 N,N 10EFH3 | ~ CH3
516. 3031 ~N 10FF532.2981 H3c_ L CH3 10GBr¥o-T ~T 595.2072 Nf, N 10HC | Cl H3
CH3 567.2308 NON 22 0CT1003 WO 00/ 66559 _-59 PCF/ USOQ 11633_101F3C-cam

582. 2955 o 10JCH3 - H-13C0577 28%3 ICHzOr CH3 10K SO2- ADHA31864 1
595. 2764 + L ;s\/"" \P' HaC A ~CHs
07 CHy —C— 2N
8G ENGY CHsO, -~ 527.2692
O$S( n] H3LWCH3
CH3 —C— 'N"'LO
8H FaC- CH3CH20, ne. T cn, | 5322895
i SC Ay OHs
—C— NN
0, CHa0O -~ 542.2796
"o I e o
Example 9
CHz HaC
N N
0
Cl
Resin-bound CH
/Q/\O CHs carbodiimide ,@AO,, 3
N ———— = Br
Br m o)
NH R2CO.H ‘(’2
HOBT R
5 Dissolve the starting amine (2.0 g, 5.7 mmol) in CHCI3 (57 ml; =

Stock solution A ~ 0.1M). Add 430 u! of stock solution A (0.043 mmol) to a
slurry of 0.25 g (~ 0.22 mmol ) of resin bound cardodiimide (prepared by
reacting Argopore-Cl resin with 1-(3-dimethylaminopropyl)3-ethyl
carbodiimide in DMF at 100 C) in DMF (2 ml) in a polyethylene SPE

10 cartridge. To this mixture add 0.12 ml of a 1M solution of 5-methyl-3-[2-
chlorophenyljisoxazole-4-carboxylic acid in DMF (0.12 mmol), HOBT (86 ul
of a 0.5M solution in DMF) and DMAP (25 ul of a 0.05M solution in DMF).
Shake this mixture for 14 h, filter and add 0.3 g of Amberiyst-15 resin (~ 1.5

mmol) to the filtrate. Shake for 1 to 2 h, filter and wash the resin twice with
15 each of the following solvents: THF, CH2Clz and CH30H, then wash with

THF and CH>Clo. Treat the resin with 2M NH3 in CH30H (1 time for 30
min, and 1 time for 5 min.). Combine and concentrate the filtrates under

reduced pressure to afford the title compound. LCMS found MH*= 570,
572 (calculated MW 571); TLC Rs= 0.45 (CH2Clp/CH30H/ NH2OH

20  (95/5/0.5)).



VN N 10LF3CO- | FH3C ~ CH3601. 2817 NON 10MF3CO-Cl1 H3C~ CH3 617. 2514 (ZKbQ]IU th
10NCH3SO2-zO. 611. 2460 H3C~CH3 NON 100CH3SO2-F "~r 595.2749 bH3CCH3
1DPF3C-H3CCH3 597.2951 , N~ N 10QF3CO-H3 CH3583. 2905 NON

10RF3CO | i WioaB&62903 | osF3C-Cl | W601. 2556 H3C " , CH3 NON PCTABOMH33

585. 2559 H3~ 3 FN.- N 10UF3CO-NH C 1 CH 584.2860 3\ 3 NON5 2 Z 0 C 12003
WD 00/ 66559 -60 PCT/USCO 1 1633 Ex. 1H NVR-E00 MHz 1H NMR (CDC13))

Using a similar procedure, the following compounds were prepared

N-@
T

wherein R2 is as defined in the table:

Rs values
T LCMS: :
9A Hacw MH+=538.1 | 058 !
O~n Rt = 6.27 min |
9B oy NH, MS m/e =
Z\_(O 475.2,477.2
HaC N (Eiectrospray)
ananrCl LCMS:
9C e m MH+ =606 | 0.57
T
O~
N Cl
9D LCMS:
MH+ = 507.1 0.48
} R = 6.39 min
9 LCMS:
MH+ = 497.1 0.48
Rt = 6.32 min

Exampie 10

“3

J @
Br Nt\;@'/n
N, AN
o

Step 1: To a solution of alcohol 38ab (406 mg; 0.87 mmol), 3-hydroxy-
pyridine (95.1 mg; 1 mmol) and PPh3 (262 mg; 1 mmol) in anhydrous THF
(2 ml) at 0 °C was added diethylazodicarboxylate (160 ml; 1 mmol) and the
mixture was allowed to warm to RT overnight. The reaction was poured
10  into 5% aqueous NaHCOj, extracted with CHoClo, and dried over NaxSOy4.
After concentration of the solvents, the resulting oil was purified by flash
chromatography over silica ge! (eluting CH2Clo/CH30H 97:3 to 95:5) to
afford the desired compound (290 mg; 61%]), as an oil.
Step 2: Removal of the Boc-protecting group of the product of step 1 (290
15 mg; 0.53 mmol) proceeded as in Example 2 to obtain the desired amine
(210 mg; 89%), as a white foam.
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organic layers were dried over Na2SO4, filtered and concentrated to %l?gii%m )
20 a yellow oil. Purification via flash chromatography (3/1 hexanes/

Si 2) gave 275 (65 % of the product as a yellow oil. 7) TFA (0.60 m)

was added“f‘b“"é@ng?ution of the product of step 6 (275 ngy, BCHVSHYAR in
CH2Cl 2 (15 m) and the sol ution was stlrre at 25,3C for 18 h. The

sol ution was concentrated and the residue Wgs partitioned 25 between CH2C 2
and 1 N NaOH. The aqueous Iayer was extracted Wllad: CH2Cl 2, the conbi ned
organi ¢ | ayers yiditional data tescompeynds of ExaPple Hhd  concentrated to obtain

209 ng (99 % ofyt hj GmNMFe(@@ommgl‘HWMH(ICDGBNS calc'd for C24H33N2
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and filtered ahd 35 &”E?ﬂ {ithf,E)bo(ﬂ [ égw oil. Purification via

ti t ht-r—aye ehr-eFet-ograp %W
F;Spoa/(; ao:‘ V'?he {1oFel2.7 (., O-:.(B-& \Aﬁ)O'O/ZGdBBQH)ﬁZ 18 frépat.bdiz, 1H), "
PCT/ USOQ' 11633 conpq ﬁ}% ‘K\é Iéeg? 92) 7rg Flz gﬁps g@é&)‘; 71@5{2201 C_.
HRVG lc'd f C33 19 I
pr ocegﬁr gs, co %ound?"ﬁf“ﬁmiﬁ/\ﬁrﬁ'& JHuds! G’r(én el 3B A0S, %’Qgr ot
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ais
el ned Lnthne | 2ble) 2Bl £ TSI p2 4ceht Sl 2! < ) 1 SN
CH3 482.315620)- 207 b@\l 11, £F3 &g H3C CH3 11CHH3C
NH2482. 31 fi b187-192 bl 87)

10H | 8.95 (s, 1H), 7.32 (br d, J = 8.4 Hz, 2H), 7.23 (br d, J = 8.4 Hz,
2H), 7.08 (t, J = 8.1 Hz, 1H), 6.80-6.90 (m, 2H), 6.68 (m, 1H), 4.77
(brd, J = 6.8 Hz, 1H), 4.19 (m, 1H), 3.46 (m, 1H), 3.37 (m, 1H),
3.00 (m, 2H), 2.81 (m, 1H), 2.47 and 2.49 (s, 3H), 1.90-2.15 (m,
3H), 1.65-1.90 (m, 2H), 1.20-1.50 (m, 5H). 0.93 (s, 3H)

10K | 8.81 (s, 1H), 7.78 (d, J = 8.4 Hz, 2H), 7.53 (m, 1H), 7.47 (d, J=8.4
Hz, 2H), 6.90 (m, 1H), 6.74 (m, 1H), 6.58 (m, 1H), 4.83 (d, J=6.8
Hz, 1H), 4.08 (m, 1H), 3.20-3.40 (m, 2H), 2.70-3.00 (m, 3H), 2.35
(br s, 3H). 1.65-2.15 (m, 5H), 1.15-1.50 (m, 5H), 0.87 (s, 3H)

10L |8.33(d, J=5.1 Hz, 1H), 7.99 (dd, J=4.8 and 1.8 Hz, 1H), 7.86 |
(d, J = 8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.53 (m, 1H), 6.96 (d, |
J=6.4 Hz, 1H), 6.75-6.85 (m, 2H), 4.15 (m, 1H), 3.45 (m, 1H), |
3.30 (m, 1H), 3.02 (s, 3H), 2.99 (m, 2H), 2.79 (m, 1H), 2.47 and
2.48 (s, 3H), 2.45 (m, 1H), 2.25 and 2.26 (s, 3H), 1.65-2.15 (m,
5H), 1.15-1.55 (m, 5H), 0.90 (s, 3H)

Example 11
s
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N
O CHj
Br PhB(OH)
O§O CBry 8 /}\O PdC|2(PPh§)2
N. r
Boc PPh
CH;,CSN Nog THF/H,0

5 oc NaCO5



O 11 EF, CO H3C CH3582.296692-98 0 w 11FF3CO H3CH3 566. 3020175- 181 | N RIfY.TR003
&cx Exaggl (CaJC'}'Z CF3 Br N?H Boc di ethyl benzyl 10 phosphonate 1) Br2 N Boc 2)

u 2003, WO 00/ 66559 PCT/ US00/ | ><633 64 Br Br Br 4: 2
Pd(PP_h__JYR o6 THFI H20 Na2CO8 Br OC 'N B CF3 H2 pd(aif’glg?@-’%
“"NBOC (t) ~NBOG 1) N-Boc-4-piperidone (1Qg5,. 50 mmol) and di et hyl
benzyl phosponate (12.6g, 55 mml) were taken up in dry THE (50 ml) under
N2. NaH (2.4 g, 60 nmol, 60 wt % in oil dispersion) was added to the
solution at 25 C. 5 Th esul ting m xtur : eflux for 3.5 h.

The solution was partiN oned betaeen Et d NHACI, the

aqueous | ayer was Qb QAc | ayers were
washed with brine K._oVeOty dongentration
afforded a yel |l ow Boc H
O 1) Ti(OiPF)s
N-BOC-4-Piperidone
O ~~ Ex. 11
Y 2) EteAICN 1@
H N-goc

1) N-Boc-4-piperidone (10 g, 50 mmol} and PPh; (53 g, 200 mmol)
were taken up in CH3CN (100 ml). The solution was cooled to 0 °C and
CBrs4 (33 g, 100 mmol) was added to the solution at 0 °C. The solution was

5 stirred at 0 °C for 15 min. and at 25 °C for 2 h. Et20 (200 mi) was added,
and the resulting mixture was fittered through a plug of SiOz.
Concentration gave a yellow solid. Purification via flash chromatography
(9/1 hexanes/Et20, SiOp) gave 10 g (56 %) of the di-bromo product as a
white solid.

10 2) A solution of the product of step 1 (1 g, 2.8 mmol), PhB(OH)2 (1.2 g,
9.9 mmol), PdCla(PPh3)2 (197 mg, 0.28 mmol), and NazCO3 (897 mg, 8.5
mmol) were taken up in THF/H20 (4/1, 20 ml) and stirred at 65 °C under N2
for 24 h. The solution was partitioned between EtOAc and HzO, the
aqueous layer was extracted with EtOAc and the combined organic layers

15  were washed with brine and dried over NapSQ4. Filtration and
concentration gave a dark brown oil. Purification via flash chromatography
(9/1 hexanes/Et20, SiO2) gave 941 mg (96 %) of the desired product as a
white solid, m.p. = 152-153 °C.

3) A solution of the product of step 2 (500 mg, 1.4 mmol) and Pd(OH)2

20 on carbon {100 mg, 20 wt % Pd (dry basis), 50 wt % H20) were taken up in
CH3OH (20 mi) and shaken in a Parr apparatus under Hp (50 psi) for 15 h.
The mixture was filtered and concentrated to give 501 mg (99 %) of the
diphenylmethyl piperidine as a coloriess oil.

4) TFA (1.4 ml) was added to a solution of the product of step 3 (500

25 mg, 1.4 mmol) in CH2Clz (15 ml). The solution was stirred at 25 °C for 23
h. The solution was concentrated and the residue partitioned between
CH>Clz and 1 N NaQH. The aqueous layer was extracted with CHzClg, the
combined organic layers were dried over NaSQsa, filtered and

concentrated to obtain 349 mg (99 %) of the free amine as a yellow oil,




oil. Purification via flash chromatography (10/1 hexanes/Et 20 Si 02) g YT 2003
10 9.85 g (72 %9 of the desired conmpound as a solid, mp. = 63-65 C ?
Bromine (1 m, 20 mml; dissolved in 10 Ml CH2Cl 2) was added dropwi se to a
CH2Cl 2 ( MO 00A655% 0l uti on of the product of step 1 (5.0 g, PETURGNN63E: 0 C.
The solution was stirred at 0 C for 15 min, then concentrated under

reduced pressure. The crude product was ‘t%\?(en up in 15 tent-butanol/THF

(411, 100 mM), and KOGBu (4.1 g, 36 nmol) was added to the solution in

portions. The yepl @C|Méaoﬁ1m%osbizzoegs@9025mms>carém fortOygobndidt)r at ed
under reduced pressure. The residue was partitioned between EtOAc and

sat urat ed NHACR52(1782ah0uads292)& 1 was extracted with Et OAc, and the
conbi ned Et OAcgl ay enSsdiffich ¥aRBfollétbiepa @a0 Mg, 414 eensly,ad-Bdesis.

Filtrati d”f t | | d i ficati ig flash
Chr et g apnyPEPRGORR ZARLBRE! 2 SnLCHIPE S0 a1 RO were L) 22
product as s yeikevupsGHCl Mspmi)urier dB. CAftarstirmBgat @5 °G fan {TohPEJ2AICN

N- BOC- 4- Pi per i 2 Al 559

PCTI USOO 14633(2 Banbl & st g o4 in Ellele) ks Guded g g Lolifdr e 00
of step 2 (2. 1stirred an%additidnal il & hGazd 2C( Thensglutiomwasquanahiedwish sat.rred at

25 Cfor S h, OtdiRkSSwWRA EIOR RS filsiedMeoddH CelifedNEre Bguseas CH2CI 2
and 1 N NaCH. e aqueous |ayer was extracted with : qu:'i and t he cﬁ‘%rabl ned

5 organi c | ayelayenmas extrasiebwith BtRAc@nd the semamed, P Y1E ¢
obtain 1.6 Jo(HBNBSOL. Firation aadzensentatiorygave la yetioww o HBriigation =

d . above 185-195.C. ! : . , d:
S04 0874, ) nvBepAtas LI ErE AR shrBhy 13 RO G, St gabé4dd N
10 pi peridone My (B70%) of hewedijed produtt a©aRrgik (1.7 nl, 5.6 nmol) were

t ak in CHOQ 2 f R g ,
Eoaon (67 ol - Agthufia 0*1*0“8‘?{'??%%63%%%3?@?22“9%%?& '?‘?“ﬂfrp‘;“F‘}zbon and
the solution WHswasicoplad 9 Ldundeoha GHsMOBr (b6 mio %@Mdﬂfﬁtﬁﬁn s
guenched wWdh gihoh WEGdtiedtl 04 dritith Bt Sttted bl 25 Petior haaugliheel i te.

L e e o R T
<2)i |0- P?; i8f :y()cag Ma@l—ﬁ(&ﬂa@ﬁ AgEboesRiye witiHH (p%{pbrmbdwasl_/cgr ke, laﬁé@wfig%\r/]eof
t he gr oduct of sg@%%t%@?éagﬁ%gﬁﬁg@@i; @?HQ%EV\?E%%;M b The)cobified .
organic layers were dried over NaxSOy, filtered and concentrated to obtain
20 avyellow oil. Purification via flash chromatography (3/1 hexanes/EtOAc,
Si0O>) gave 275 mg (65 %) of the product as a yellow oil.
7) TFA (0.60 mi} was added to a solution of the product of step 6 (275
mg, 0.61 mmol) in CHCl2 (15 ml) and the solution was stirred at 25 °C for |
18 h. The solution was concentrated and the residue was partitioned
25 between CHoCls and 1 N NaOH. The aqueous layer was extracted with
CHyClp, the combined organic layers were dried over NaxSOy, filtered and
concentrated to obtain 209 mg (99 %) of thje amine as a yellow oil. HRMS
calc'd for CogH3zaNa (MH™): 349.2644, Found: 348.2638.
8) A solution of the product of step 7 (50 mg, 0.14 mmol), 2.6-dimethyl-
30 benzoic acid (63 mg, 0.42 mmol), EDCI (54 mg, 0.28 mmotl), HOBT (38 mg,
0.28 mmol), and iPraNEt {0.10 ml) were taken up in CHzClz (3 ml). The
solution was stirred at 25 °C for 18 h, then diluted with CH2Clo and washed
with 1 N NaOH. The aqueous layer was extracted with CH2Cly, the
combined organic layers were dried over NapSO4, and filtered and

35 concentrated to give a yellow oil. Purification via preparative thin-layer
chromatography (3/1 hexanes/EtOAc SiOz) gave 47 mg (70 %) of the title




20 was cooled to 0 C under N2. CH3MyBr (7.2 ml of 3.0 Min Et20, 21 ndI0CT 2003
was added to the solution at 0 C. The solution was warnmed to 25 C and
stirred at that tenperature for 16 h. The reaction m xture che

with sat.wQeMEs5%8nd diluted with CH2CI2 and 1 N NaOH (chec%’%ﬁé Iayer

Wi th pH paper, pH = 8-10). The | ayers wergssepar ated, the aqueous 25 | ayer
was extracted with CH2Cl 2 and t he conbi ned~organic Iayers were dried over
Na2SO4. Filtration and concentration gave a yellow oil. Purl fication via

flash chromat ommuur(daéslalaemuees/dﬂtmep (HE It gaiR5-2086C. GHRMS RRlCH ¢ he

desi red produc & ) ogeefzxdse product of step 5
(300 ny, O.67 %—%8\\259@98'6'_&% 3B P

OH) 2 (380 PdCl 2(,PPh3)2 (50

ng, 0.067 nmmml), arldsinigSDdEr EPaCe eschmapy'qaﬁpi fgﬁ%@%lw R WES 1,
15 m) and St'ﬂéﬁgr { 65 C under N2 for 18 h. The solution was partitioned
between Et OAc P ﬁ O and the aqueous er was extracted with Et QAc. The
conbi ned organic | ayers were washed wt rine and dried over Na2S04. 35
Filtration and concentration gave a WgHs0i | . Purification via flash
chromat ography (4/ 1 hexanes/ Et OAc, o&HeY) W 9 nmg (67 %9 of the desired
product as a colorless oil. 2 2 2003 WO 9 PCTIUSOO 11633 -66 7)
A sol ution gf t he product of step 6 (229 ng, O. nmol ) and Pd(OH)2 on

carbon (200%ny, 20 wt _% Pd bas,i Ot %920 were taken up in
CH3OH (35 ni) amopref RbRnd éﬁ_ﬁgﬁ@qmn&t Mo o (Co—nsh) for 20 h.
The ni xture Exl tkereB8andl concdM rated |t MPh 23 2(52% 100 % of the
()-product as k col orI ess foam HRVS calc’ d(Mb"r"’)fQBE@l 14 13 (M)

517. 3042, Foun 117‘? ?'hg ?) TEA %0. 45 ni| 48831 56ded t2)91 gopolfution of the
product of step' 7' (2 tGHa n {CH2CI 2 (15 mi). The|sol ution was

stirred at 25 C for 24 h, then c ntratied and the rlesi due Was
partitioned befweenm THZCIr Z qnd 10 N NaO-i.55“5‘t'@)@]ueou was extracted
with cH2al 2, thtlBonbi €& ¢rgapi WOHs [were dried over KEZ‘BO& filtered
and concentrated to pbtain |14 8 9% |of the (t)-gmine as|a yellow oil.
9) A solution pf the|product of s 8 (102 ng, 0.25 nnml ) {6-

g1,82031768 nmol )1,375@‘9 (96 ny, 15

b iiPr2NEt (0.17 m) wag taken up in
25 Cfor 18 h, then diluted
Ixtracted with
RS er 5343 fli | tered and

i cation via RO preparative

di met hyl pynm d = o- far hoxyl|i
0.50 rmol ), HOBSI]'F? Q'P .
CH2Cl 2 (3 m).|The s¢lution
with CH2Cl 2 angd washeéd with
CH2C1 2, the combjped|orgai g
concentrated t¢ obtain & yel

I TS
thin-layer chronmatogfaphy (1/1 aggtone/ hexjanes Si 02) gave 12% nmg (88 % of
the title corrp‘um.d_a:’._aﬁcn!fr!essﬁ!, in att) 186-1191 C. HR\B
calc'd for C32KH3PE40KF3 F(@dH : ggé 2 98,Clgaou ib%?ﬁ 301p92-9he |
4, 6- di et hyl pyti m di pe-5- carlb '|c cla’used in step P was 25 nmde by the |

foll ow ng process: 2N o

11F F,CO- Haoﬁrcr-ls
=N

566.3020 175-181

T — O)\O
‘Boc digthyl benzyl- Boc 2) KOtBu

10 phosphonate



O O O C02Et CO2H 1. Cs2CCB8 formami dine NaOH ' OCH3 CO2Et 2. CH30T | GQ2FLT 2003.
acetate NN NN Step 1: Ethyl diacetoacetate (93.4 g), Cs2C33 (185 g) and
CH3CN (550 m ) were m xed together, using an overhead nechani cal stirrer.
CH3CN ( W od/g655%as added and t he resul ti ng m xture was cooPEFUSEVYE3 \et hyl
30 trifluoronethane sulfonate (88.6 Q) wa%]added dropwi se and after

addition, the cooling bath was renoved € mxture was.stirred for 1 h at
RT, filtered, and the salts were washed with E120 (2 X 50 nl). The organic
extracts were congined and Et20 @00 m) ﬁﬁg dded The resfilting mixture

was filtered, er foke ashed! he 35
Et 20 extracts MI ned"a ev po ate Etfﬂe”mﬂeu N%;ti on
was cool ed in an i ce~bakee and WashewB pﬁT'l—MF Adycool ed (OC) 2 N B3é

OCT2003 WD 00/ 66559 PCTf US00/ 11633 - 67 = 11). The Et20 | ayer was dried
over MgSHA, filtered and evaporated g ve the desired product as a
yellow liquid (6 in 65% |eId TR was used directly in the next
step. Step2: T @n- (8 N i um et hoxi de in ethanol 5
(comrercial sol ution; 2 % 113 g) and for ndine acetate (36.2 g) were
m xed together at RT. AfterBPEfluxing for 4 h, t#%ixture was cooled to
RT, the resulting Precipitate was filtered of f @ffed t he et hanol was renoved
under vacuum T@%{tl ng | i #&F %@‘%Puu ed between water and
CH2Cl 2 and the eousNlayer was AR ed=wi t 1 CH2Cl 2 (3 x 10 150 m ). The

tO-

CH2Cl 2 extracts were dri r c~f1 1t ered evaporated to give a

dark crude liquid (50.7 g) I ch Cé%ri fi by siNj&a get chromatography
(980 g; 4:1 hexanes: Et OAc as el ua\r%@)z. Af t er evapora‘gf}1 of the appropriate
fractions, the desi Cég product (28.5 g) w@#s isolate BQB% yi el d and used

directly in the nextNstep. 15 Step 30 T
(6.72 g), water (6 ) and FEt®H (130
heated at reflu N . The_Tesurtinglsoluti omas—oolf¥d 1o RT and the
volatile materi eN verplo n}i a thick paste resulted.
Water (20 m) was added, tma m xture as CoONédto OC and conc. HCl (14.3
m) was added dropvm' se W BOCstirring. (thhe restthocng white preci pltate

arted wi th suctl on NSk Hiperid S“eﬁqesﬁﬁtﬂnﬁ’%%f&e‘%n 5&*%?“&3&?’% with
a1t o
LS T /dle n) v I p

i solated as a %‘ 8&) gEnt al anal ysis
of C7TH8N20& ciihe resuifimg mixuye wa%h%@%ﬂ ‘N"@@U’ﬂ@%3$ un 9%9'8 CRY¥AS H 5. 449
N 18.18% A Seﬁ@ﬂﬁoﬁé@beﬁﬁemm avics satratedddHEDI, Mpquaouﬁlay@rwase

esul ting m Xt BF %siaﬁ Vi PR anchérgimafad Ec e b tned il 5,
t he brine and dried over MgSQO4. Filtration and concentration afforded a yel ow
l. Purification via flash chromatography (10/1 hexanes/Et20, SiO2) gave
10  9.85 g (72 %) of the desired compound as a solid, m.p. = 63-65 °C.
2) Bromine (1 ml, 20 mmol; dissolved in 10 mi CH2Cl») was added
dropwise to a CH2Clo (100 mi) solution of the product of step 1 (5.0g,18
mmol) at 0 °C. The solution was stirred at 0 °C for 15 min, then
concentrated under reduced pressure. The crude product was taken up in
15 tert-butanol/THF (4/1, 100 ml), and KOtBu (4.1 g, 36 mmol) was added to
the solution in portions. The yellow mixture was stirred at 25 °C for 5h,
then concentrated under reduced pressure. The residue was partitioned
between EtOAc and saturated NH4Cl, the aqueous layer was extracted
with EtOAc, and the combined EtOAc layers were washed with brine and
20 dried over MgSQ4. Filtration and concentration gave a yellow solid.
Purification via flash chromatography (7/1 hexanes/Et20, SiOz) gave 5.2 g
(81 %) of the desired product as a yellow solid. m.p. = 80-83 °C.

exproduct of step 2 (28.1 g), NaOH
@ were m xed together at RT and



30 precipitate formed was collected by filtration. The resulting sol i?d 0&k2003
washed with ice water (2 X5 m) and dried as descri bed above to give the

product (4.68 as a creamcolored solid to give a conbine of . 83%
2zZ0C T‘Z’@(?gg‘WOOI 66559 PCT/ USOQ' 11633 - 68 Exanpl e 13 nq’éﬂg"g’“ 3

CH3PPh3Br CF30 N Boc 1) 9-BBN 2) d O 1) S'EFA Ex. 13 CF 0 N 2) standard s
am dati on NBoc Pdd 2dppf.CF2Cl2 Cs2CO3 Stegl: To a suspensi on of

(15 m) ot -a0 B) s b o8 mhLwas adad o dirokdianso b Bopye: o SeR e i o
at - Jis a |

syringe. The rea:@gimmol)sn &HsBR(26amhaTie sotutdnGyas stirreddt 26 °G for th,t hi s

t enperature, and t 24 g

4.8 mmol) is ad&@%caﬁhg ésggg'aﬁft%%p%l&t’%%%p |t|or@(§13?awee% C?éé%'lgﬁoévéﬁl

poured into CHZG:H&Ol-ian'ﬂ'lavaqheduwlayerM%%xtm(éwfmmwmh@rq%@m%e

resi due obtagned,, géﬁﬁrla Fe’ &ﬁé&"&v@f Na%@@‘;,of"lf&@d %n'daéﬁﬁfcehﬁa@éf tbfdbi)élnby

fl ash chromatography over SI I ca Ing Wt 2/ Et OAc, 9:
afford 0.56 g (2646 gof98#%) of the gﬂupeasaa@réngeuwnﬂbp &"F@S@(‘% COMP-step 1
(0.56 g; 1.2 mMmuipovantBs2188RC. OHRME calc%r(cazmwsmwmmlasmee?emoumdd 2 h

under inert atnosphere. Part 15 of this solution (1.5 m; 0.59 mol of
theoretical int ?a&e) Is added to a m xture of 1-chloro-3-iodobenzene

(83 CC>S 0. 7(1 mol4g), Pdﬂsamﬁbh &HB@Ip?odtadtgaf&tem:s (14rg, Icmermdmt)szaoct-M 1 mg)
an co8

stirred 2 h%Qt @@&abn@vg %ﬁﬂ-,o% PI)Z%%&??&%I ;‘ﬁmﬁ@gyg'ré’fhldeﬁ
and extract ed vmumm@lzl@ﬁia(:i@dwg under N dfterastireng &y b5 Coioe 18, eﬁiﬁ%@”

Na2S4, concentr n
Carat g ot Et@fﬁk"%@aé P { 9%1 |J?¥0188ﬁ®%§§86€8¥oW@éolﬁhbh%ﬁdgﬂa St ec)

3: The Boc- pr ot éstutian \gﬁ‘étﬁﬁi"@ﬂ Qmédﬁﬂ'gﬂﬁ'cla B@tgﬁeﬁ:ngTé‘Q%/?%‘ﬁn WRS17 ol )
was renoved as iquenched|witi2san sz-ﬁcaolg tihded @sthr EtDAgrand fitg@EdtiprougtoCebis) .

gclnfn gimng-eSS gr brrﬂﬁﬁ/gﬂ'gg%fﬁm%QPB ?jclg%gw%#apﬁc%ﬁd Hﬁetg'%lrm'&?d %t%?arrpl e
22 OCT2003 layers were dried over NaS0y4. Filtration and concentration gave a yellow
oil. Purification via flash chromatography (3/1 hexanes/EtOAc, SiO2) gave
2.0 g (78 %) of the desired product as an off-white solid.
5) A solution of the product of step 4 {2.0 g, 4.3 mmol) in THF (30 ml)

20 was cooled to 0 °C under No. CHaMgBr (7.2 ml of 3.0 M in Et20, 21 mmot)
was added to the solution at 0 °C. The solution was warmed to 25 °C and
stirred at that temperature for 16 h. The reaction mixture was quenched
with sat. NH4Cl and diluted with CH»Clo and 1 N NaOH (check aqueous
layer with pH paper, pH = 8-10). The layers were separated, the agueous

25 layer was extracted with CHzClz and the combined organic tayers were
dried over NaxSQy. Filtration and concentration gave a yellow oil.
Purification via flash chromatography (3/1 hexanes/EtOAc, SiOz) gave 1.56
g (82 %) of the desired product as a yellow oil.

6) A solution of the product of step 5 (300 mg, 0.67 mmol),

30 4-CF3CgH4B(OH), (380 mg, 2 mmol), PdCla(PPhga)2 (50 mg, 0.067 mmol),
and NaoCOs3 (210 mg, 2 mmol) were taken up THF/H20 (4/1, 15 mi) and
stirred at 65 °C under Nz for 18 h. The solution was partitioned between
EtOAc and H,O and the aqueous layer was extracted with EtOAc. The
combined organic layers were washed with brine and dried over NagSQOa.

35 Filtration and concentration gave a dark brown oil. Purification via flash
chromatography (4/1 hexanes/EtOAc, SiO2) gave 229 mg (67 %) of the

desired product as a colorless oil.




wo 00/ 66559 PCT/ USOQO 11633 -69 2 to obtain the title conpound as a 11 GCT 2003
colorless oil (32 ng). 1 HNWMR (300 MHz, CDCI3)8893(d J = 3.8 Hz,

H, 6.90-7.10 (m 5H), 6.88 (br s, 1 H, 6.71 (d, J = 1 420(m

1 H), 3.2W@B&58m 2H), 3.19 (m 2H), 2.50- 3.10 (m 5H) %@48

(s, 3H, 2.42 and 2.43 (s, 3H), 1.70-2.20 (m 5 5H), 1.20-1. 65 (m 5H),

0.92 (s, 3H); HRVB (M) 615.2722. Using ®simlar procedure, the

foll owi ng conpound was al so prepared: N 13A HRMS (M) 599. 3015 Exanple

14 F3CO 10 Br Hg2) Pd( @-idlutiorCeBiReqiéBuaHIXtEn 6l (220Rng) 0.45HRmMalDand2Co8 ' BOC

As i n example 1iySLEDS, CafbdiSdob R5aTBh hieg E&rﬁ%s?g)%o(wt)%li-l Aer@er s

| and Il Chiral oner 2

{
enantiomer i) (13ken ug F’e&%ragl'i:(whamahel"b '"T%PGFW@'E‘HJ%B %%er ein

505 & di et By BESY ﬁ% Apdde daoh BHRESIREatel 18'obkaiR 232 wyanpl e
12 (300 ny, 9 rﬁ% g 3 d mg
(50 ng, O. o@ 2 (0 pf &)WOGQ¢B%5®MQGM1%M§W %P ,CI zzigld ")z
Na2CO3 (210 ng, C3 A %N B }6“6‘(8042 IFitDuﬁl:lEBIHZ(KOQOl 15 m) and stirred

r

f20 and the aﬁiousv shai) wae A0 B s tion ol B heodtEl Ao %ﬁi‘?
| ayers were was ey O3 mrhol) ireChiallz (15nhljo Ve so!utlon was stirred at 25 °C f
h, then concentrated and the residue was partitioned between CHzCl and
10 1N NaOH. The aqueous layer was extracted with CH2Clz, the combined
organic layers were dried over NazS0Oy4, filtered and concentrated to obtain
146 mg (78 %) of the (+)-amine as a yellow oil.
9) A solution of the product of step 8 (102 mg, 0.25 mmoi), 4,6-
dimethylpyrimidine-5-carboxylic acid (110 mg, 0.75 mmol), EDCI (96 mg,
15  0.50 mmol), HOBT (70 mg, 0.50 mmolf), and iPr2NEt (0.17 mi) was taken
up in CHz2Clz (3 ml). The solution was stirred at 25 °C for 18 h, then diluted
with CHoClp and washed with 1 N NaOH. The aqueous layer was
extracted with CHoCls, the combined organic layers were dried over
Na>SQy4, filtered and concentrated to obtain a yellow oil. Purification via
20 preparative thin-iayer chromatography (1/1 acetone/hexanes SiOp) gave
121 mg (88 %) of the title compound as a colorless oil, m.p. (HCI salt) =
186-191 °C. HRMS calc'd for CaoHagN4OF3 (MH®): 551.2998, Found:
551.3012.
The 4,6-dimethylpyrimidine-5-carboxylic acid used in step 9 was
25 made by the following process:

0 0 - CO-Et CO.H
1. Cs3C05 /lkr/}kOCHaiormamldmeW NaOH, X
CO,E 2. CH,OTH COLE! acetate NN N.z=N

Step 1: Ethyl diacetoacetate (93.4 g), Cs,CO3 (185 g} and CH3CN (550
ml) were mixed together, using an overhead mechanical stirrer. CHaCN
(50 ml) was added and the resulting mixture was cooled to 0°C. Methyl

30 trifluoromethane sulfonate (88.6 g) was added dropwise and after addition,

the cooling bath was removed. The mixture was stirred for 1 h at RT,
filtered, and the salts were washed with Et,0 (2 X 50 ml). The organic

extracts were combined and Et,O (300 ml) was added. The resulting
mixture was filtered, the filter cake was washed with Eto0 (2 X 100 ml), the
35 Et,0 extracts were combined and evaporated to half voiume. The solution

was cooled in an ice bath and washed once with cooled (0°C) 2 N NaOH



5 Na2SO4. Filtration and concentration gave a dark brown oil. Purifi azt 2009
via flash chromatography (4/1 hexanes/Et20, Si Q2) gave 356 ng (100 gf) %ﬂ"
the desired product as a yellow oil. 2) A solution of the ,ggé:t in step

1 (340 ngy WOB#HSHhol ) and Pd(OH)2 on carbon (300 ng, 20 wt‘p‘glO ¥4

basis), 50 wt % H20 were taken up in 10 OH (35 n) and shaken in a
Parr apparatus under H. (50 psi) for 18 h.”The m xture vvas filtered and
concentrated to obtain 341 ng (100 %9 of the product 1, as a colorless
foam 3) The anipkt=(11)1 ThesElEslayerwasidsiednvesiMgPLa. ﬁ!éqf&ﬂaandoﬁvamféted

conditions are ol o 5

i sopropyl al coh 9‘&?&%‘%@‘?&%%?@%@%5@“ (S';g(‘(@" 4 nm éﬁ??%\crﬁme

gegent idoz t9i npswiasruspded(rei:tly(nk)heemmﬁtstemfr and peak 2, (-)-enantioner were
an mn Hirjenol !

di et hyl am ne 905@% ﬁ?ﬁ%ﬁﬁ%ﬁ&eﬂ%&&ww%@%l gthébﬁé‘g‘f‘g{e thgofi rst

and second & ut {(aegniperdial solwiens H woteuh3 magp Jinegcetalgd3biaftrs 20

(I and Il ) ver ey, d Emﬁzo ther i B2/ ARé} refmih fs 4 Remeanixisrenras eoolkided

to the 2, 6-di rret d th b d I
' oﬁﬁ e koo e phar e gRand S ana HesiRtges Sxamie

11, steps 7 andt
base up in Et mﬁem@@éd ohdemaiouam. Whhé rdsiMiniliqiid \EaQﬁanlﬁmedfbmwebe above

conpounds, 14A g nlﬁ-lﬁ]cﬁgélz}‘ &d ﬁ«fédéiﬁmﬁ |ay85w§§m%tt% \Wﬂﬂ@HﬁC? (8 | ar

manner, are gl ven | oW n each case, he enant’i oner

desi gnat or 10 i s18@mikedihe %Q&Pﬁﬁ@tﬁd"@ﬁéﬂ"%a\ﬁ?r MB&O@QB?%@@@I Il is

derived from |
14A1185- 19056% éﬁ%ﬁ%@%%@%ﬁ@ F\%ﬂ&g;ﬁv %@/ﬁ% ik ﬂﬂ%%gy-s"'ca
14B11175- 18056598lefwrematagraphy (2/E gs4-11henanes %

14Dl 1 170- 175567 géﬁa n &Pthe ébsﬁ\loéﬂﬂeméct&ﬁ@a?e aagmécs r&%ﬂ(zas g) was

14FNel 1 11180 185503, 2004202, 2958 LACl121d- 2101 2991pal. 2084 ?ZJNH

14H 1 145- 151658
D11195- 2006f4 . 3584531 TheZhodbtitof step 2 (28.1 g), NaOH (8.72 g), water (65 ml) and

EtOH (130 ml) were mixed together at RT and heated at reflux for th. The
resulting solution was cooled to RT and the volatile materials were removed
in vacuo until a thick paste resuited. Water (20 mi) was added, the mixture
was cooled to 0°C and conc. HCI {(14.3 ml) was added dropwise with

20 stirring. The resulting white precipitate was collected by filtration, washed
with ice water (2 X 10 ml) and air dried with suction for 30 min. The
resulting white solid was treated with toluene (2 x 20 ml), the solvent was
removed in vacuo at 50°C and then dried under vacuum (1 mm Hg) for 18
h. The desired product (14.9 g) was isolated as a white solid in 63% yield,

25 mp: 176-178°C. Elemental analysis of C7HgN20,: calc'd C 55.26%, H
5.30%, N 18.41%,; found: C 55.13%, H 5.44%, N 18.18%.

A second crop of product was isolated by evaporation of the
aqueous filtrate (from above) to dryness and addition of water (20 ml). The
resulting mixture was stirred at RT for 5 min, cooled in an ice bath and the

30 precipitate formed was collected by filtration. The resulting solid was
washed with ice water (2 X 5 ml) and dried as described above to give the
product (4.68 g) as a cream colored solid to give a combined yield of 83%.



F3C Br Br Br M 1) TFA 2) N-Boc-4-piperidone Ti(GPr)4 3) Et2AICN %gm 003 -

4- CF3C6HAB( OH) 2 PdCi 2(PPh3)2 TH F/H. O Br F3C Me MeMyBr -BOC H2 Pd(

Na2CO3 ~N- BOC 2 O C T 2003 WO 00/ 66559 PCTI US00/ 11633 -72_E3Ci 1; TFA EXx.

15 N 2) EB@%#? thlbi dyenzoc ilde 2,6- (t) N BOCPEEUFOYI163he

di bronmo-ol efin (3.55 g, 10 mol) and TFA (10 m) were taken wup in CH2Cl 2
and stirred at 25 C for 20 h. The sol ution s concentrated. The residue

was partitioned between CHzClz and 1 N NaOH The aqueous 5 | ayer was

extracted with CH2Cl 2. The conbi ned or e¥AmpPI&Y8rs were dried (Na2SO4).
94 0/() of the free piperdine

Filtration and concentration gave the 2.4
as a colorless oil. The free piperdine ( 9.45 mmol) was treated
sequentially with (a) N-Boc-4-piperid Pr),, and(b) Et 2AICN, to

gi ve the cyano-am ne as descri bed ”E') e 11 10 2) The
product of Step 1 and MeMyBr (16 19 3.0 M1 n Et %’

n-BulLi,
CHapphst
o Oy, B, 070

1) 688N J
- 1) TFA

2) Cl | —_» Ex.13
\@ C N 2) standard
CF30 b\lB amidation
PdClydppf.CH,Cly oc
Cso,C0Os

Step1: To a suspension of methyltriphenylphosphonium bromide (1.89 g;
5 4.80 mmol} in anhydrous THF (15 ml) at —40 °C is added n-BuLi 2.5 N in

hexanes (2.12 ml; 5.3 mmol) via syringe. The reaction is allowed to warm

to 0 °C, stirred 30 min at this temperature, and a solution of the product of

Example 8, step B-2 (2.24 g; 4.8 mmol) is added. The solution is then
allowed to warm to RT overnight, poured into CH,Cl,, and washed with

10  saturated NaHCO4 then brine. The residue obtained after concentration of

Cl

the organic {ayer is purified by flash chromatography over silica gel (eluting

with CH,CI./EtOACc, 9:1) to afford 0.56 g (25%) of an oil.

Step 2: A solution of the product of step 1 (0.56 g; 1.2 mmol) and 9-BBN

0.5 N in THF (3 ml; 1.5 mmol) is refluxed 2 h under inert atmosphere. Part
15  of this solution (1.5 mi; 0.59 mmol of theoretical intermediate) is added to a

mixture of 1-chloro-3-iodobenzene (88 ui; 0.71 mmol), PdCl,dppf.CH.Cls

(19.8 mg), triphenylarsine (24.1 mg) and Cs,CO, (250 mg) in DMF (0.40 ml)

and water (80 ul). The reaction is stirred 2 h at 60 °C and overnight at RT,
poured into 5% aqueous NaHCO3, and extracted with CHyCl,. Combined

20  organic layers are dried over Na,SOy4, concentrated, and purified by

chromatography over silica getl (eluting with EtOAc/hexanes, 8:2) to provide

100 mg (29%) of an oil.

Step 3: The Boc-protecting group of the product of step 2 (100 mg; 0.17

mmol) was removed as in Example 2 to obtain the desired amine (70 mg;
25 86%). This amine (45 mg; 0.09 mmol} was coupled with 4,6-dimethyl-

pyrimidine-5-carboxylic acid following the conditions described in Example



taken up in THE (30 m) and stirred at 25 C for1l9 h. The sol ution Wa$ 2 neT 7003
quenched with 1 N NaOH and Et OAc. The mi xture was filtered (Celite). TP:EJ
aqueous | ayer was extracted with Et OQAc, the conbi ned Et CAc k, Hare
washed wi P66’ and dri ed (Na2SO4). Filtration and concentration gave

a yellowoil. Purification via flash chrongjgagraphy (6/1 hexanes/ Et OAc,
Si2) gave 2.54 g (69 %fromthe free piperidine) of the vinyl brom de as

a solid. mp. (free base) 85-90 C. HRMS (M) cal c r Br
387 1647; Found2 toPiagdhe e cEbprBUasS %9'5%%0@@%@)-@ aERIe )
4- CF3C, H, B( OH) 2MRB4CD2;) i8.98. (8, o8B Hratik y2Q &8, 5} 6cBDEY swibl)) |

hoat o at 75 ¢ Bobt (Qiske i) TPot My 28 (rE 1Pl §Roideg i, D S48 . sy o koand
bet ween Et OAc a@digHan), SHJI24Zqneb2d8l (8y3H) w242 @ndr48 48, ) A - 79-8R0 (Mhe

conbi ned Et QAc e ' i ' Ne504) .
Filtration %d ggﬁti%ﬁg\??gﬁ@l@eg’ﬁ%kg é}?@l’ F‘?v{‘/ﬂg?wulgﬁjllsél cat i op via flash
chr omat ogr aphy (3/1 tUsing 2 svanperoedore, the;fobowigg FOmPRYNGIVAB 'S of t he
phenyl substituE,pep%ggB@ n as an oil. HRVMS (MH) calcd. for C25HI602N2F3 ,
453. 2729; Found, .27 4) The product of Step 3 was hydrogenated as
described in Step 3 of anple 11. The reduced product was deprotected
and coupled to 2,6- dingth IF benzoi ¢ acid as described in Exanpl e 11, steps

7- Bto give the ti o} und a yellowoil (37 nmg, 55%. mp. (HC
‘Ec}
pr oed

salt) 130-140 CFsC ( | e’ for C29H38ON2F3 , 487.2936; Found,
487.2928. Using a simlar N the foll owi ng conpound was prepared: 2
2 OCT 2003 WO 00/ 66559 PCf/ USOQ 116333ATHRMEC(MKHi+) 6P3S01515A m p. (HCI
salt) 135-145C. HRMS (M+) calcd. for C@gﬁﬁ_@gl\ﬁ:& 503. 2885; Found,
503.2896. 5 The follow ng assays cag be Used to determ ne the CCR5
inhibitory and antagonistic acti v of the conpounds of the invention.

hh itors of RAI\I'I'ESlbicglﬁii ng. This assay
utilizes menmbranes 10 preparfe@0 el FLANRMPRIENN ( he human CCR5
chenoki ne receptor which have the abili 0 bind to RANTES, a natural
ligand for §fe receptor. Using a 96-wel | Zate format, menbrane
preparations are incuggt ed with 1251- RANTES in the @€esence or absence of
conpound for one haour. npounds arg seri 4 di | over a wi de range of
0.001lug/m to 1 u@“ﬁﬁ%}\ sted in* Eggﬁﬁ, | es. action cocktails are
har vest ed t hr ough ss N4 ilters ?{d %”\hed t horoughly. Total counts
for replicates are averaged Q&ﬁ%?%a rapp.bed oncentration

required to inhibit 50 percent ot aly é@g RA i Conmpounds
with potent activity in the nmenbrane binding N-goc
OCF,
{(+)-1
He O (Peak 1 =

enantiomer I}

J T o
_ (Peak 2 =
(1 NBOC Chiral HPLC enantiomer “)

separation

Pd(OH),

As in example 11, steps 7-8
(+) -1 —=  F3CO

N{O
Enantiomer 1 R2

N

As in example 11, steps 7-8
(K — Enantiomer 2

To prepare a compound wherein R’ is 2,6-dimethylphenyl:
1) A solution of the product of step 5 in example 12 (300 mg, 0.67
15  mmol), 4-CF,0C,H,B(OH), (410 mg, 2 mmol), PdCL,(PPh,), (50 mg, 0.067




assay are further characterized in seconday cell-based H V-1 entry arjd (gD2003}

replication assays. H V-1 Entry Assay: Replication defective H V-1 reporter
virions are %onerat ed by cotransfection of a plasm d encoding the NL4-3
strain of W WE658hi ch has been nodified by nutation of thE BVHEB gene
and introduction of a 25 luciferase reportﬁé plasm d) along with a plasmd
encodi ng one of several H V- 1 envel ope ge S as described by Connor et al,
Virolo , 206 (1995), p. 935- 944. Foll ow q%)rwransfectio_n of the two

EI asni ?sdby cgl cimoi) pévess Mlag o, (Brieaigeimmarive tehtakenrug msUrlEH&h Wﬂs:%rﬁ
arvested on da o r [ ocks
are then used tﬁnlfaﬁag 'ﬁﬁﬁ%@ga sdeg\g}lﬂlﬁygg(gmggf)ﬁg'%% 3 ﬁﬁﬁeg

chenoki ne recepb@tW@IREtQAP@ﬁdHéz\Q gnskie ?ﬂ*@%dﬁ&?fe‘ﬂaﬁ\ﬁ‘ﬂaﬁﬁewmgﬁgﬁ%st
conpound. | nf eCtyy henSonffifie G%Fg?]érﬁé iévérswreavaslh@wwumnﬁé aﬁd am @eéﬂ s washed

and nedi a repl ace

i ncubated for 3NEa$9, Fﬂ%@‘é?‘hﬂg FQE??&?%@ %@6@%”%&*" n dﬂlﬁ E%’Srv'ea

PCT/ USQO 11633 {ldén @ﬁtdmatbgrajmye(mm hedanéWEYyDL, Sidr)egavesss acg (00 %4 of the
concentration 01:j con&oun ¢ %e% "e {’/'? i nhi bit 50% of the luciferase
activity in the®€8HeY BIO ?ﬁ ElON 1 Replication Assgy: This assay uses
primary periphe@pl blAcsaiutamonhihel praductinigtepi (B4E rB8gs8.88I remadiramstRe(@HY))

[ine 10 det of m b hpo LAt ing0bo a4 R, SRS 1y B30k BLEA LR of

primary H V-1 stralns ytes ‘are purl

B o 0N (38,1t Sakart ek Rar Araiaia e (0 Ba 1B B o

to infection. U?h@@ni&uﬂ@wﬁ inté?bataexdfcsvrmhtrate@ {csottat B4 einig et CI%)dththe dr ug

for 1 hour at 37 C and fected with an Mtropic H V-1 10
i sol ates. Fol | oRFQRHG n@‘igt Pﬁ% c‘{?ﬂ@gise{]%"are washed to renove residual

i nocul um and cabtur&'delammbe&pnml:sodﬁemamradmc geprationCdlheur e
super nat ant s t r nati on
of IOV| ral p24 aﬁf’"‘g‘ﬂéxﬁ g?lﬁ]at odh”gﬁ%%@n@llq) %{ﬁﬁgﬁl&ﬂﬁiﬂéﬁ
expressi ng the erwmdlm%?ﬁ@é&bGSMt%cﬁl 54 pm detestiony d gy es
prior to additiphe ﬁﬁoﬁﬁméegaﬂpeékﬁgﬁ)ra%mahmé;c&ﬁd IpedR 2 {-)-dritidwtwaid h

agonl st pr opert | €S uce C

" h | |
CCR5 ant agoni st $-&aRd Adminytegfegpect Y%B%tﬁ(%¢gﬂ%d9bﬁ h?e’?ﬂcf%é%m E?\S\glnafl ng
Iby thngimEZ bc!d;t_lgtWIerm@B da@/he/mﬂ) pEvCkitiag4sirghaPeak 1gnd peak 2tareahe figst
i gan in in
GTyS bi nai g aS0Rsorand a8 RS AR 108 Lol ERhaRRal | ThE brthtmerd
assay neas2@s (Ikmdﬂlhder@de;ﬁromﬂ 4O CHTEAP, and M@&pe@mloewpa%doupled

h
™51 O il ot s spci o o

S, Is iLnc W th
menbr anes from 18CKEPEpaRd8i hge dydroc %&‘N&j%%ﬁﬁ wgre 9o ﬁw&eﬁjatéﬂﬂas the free
activation (or Basdiupan Et@AcCEﬂ’ﬂcﬁfrmmaﬁdngtra‘&MHanEyO bound 35S | abel . The

assay quantitatively @?ﬁ E}H‘%'\@?’%\‘/IEI‘%OE’EP RYL95 48X UP) B 298G kS additional

characteristics by i
25 compounds made in a similar manner, are given in the foilowing table. In

each case, the enantiomer designator | is derived from (+)-1 and the
enantiomer designated Il is derived from (-)-1.

‘
FaCO ® Nb

N
RZ -
HRMS
Ex. Ar Enantiomer | m.p. (HCH calc found
14A ! 185-190 |565.3042 |565.3050




of the receptor or alternatively antagoni st properties by neasuring 72 0CT 2003
i nhibition of 30 RANTES binding in a conpetitive or non-conpetitive

fashi on. is Assay: The chenotaxis assay is a funct'm

whi ch char"g@?g}ra%ggbe(s the agonist vs. antagoni st properties i(; th"eﬁﬁgg
conpounds. The assay neasures the ability-qf a non-adherent nurine cell

| i ne expressing hunman 35 CCR5 (BaF-550) to mgrate across a nenbrane in

response to either test—conrpourds—er—nattal—H-ganrds—{—e—rRANFES; M P-1
13). Cells migrate jagBdss the perneablie nmenbreme st OWSEE. 30408863085 [W t h
agoni st activity. Conmpdun at are antagopists notfonly fail to induce

chenotaxis, but are |2 2 |OCT 3 Wy 00/ 66559 PCT/ USCO 11633 75 al s¢
capabl e of inhibiti &[ m—mgration 1 n resppnse Lo KNown RS | |1|gands.
The role of CC chemgkfd recgnpers [such! as OQCR& Wace|386£%4% P87 anmat or y
conditions has been jreparte ;‘ such publicafions as p irmunlal ogy Letters,
57, (1997), 117-120 [Lartihritis) Clinical & Experi-nen gy, 17
(4) (1999), p. 419-425D(|r heurmt 0i d jart hriti s ;176Mi7pi Clak7.26a0 567 12857 &l
| munol ogy, 117 (2) {(1999) \6}2/37 243 (atopilk dermatitis); nt ernati onal
Journal of | nmmunophdrmadol offyN20 (j11) (1998), p. 661L7 (pspriasis);

Journal of Allergy & ClLijnical; Tnmmurol ogy, 10 , % ol . S52-5
(ast hma); and Journei'%f | Rt 00Y, 15'}1/ (6) (1(193!3"95:)t %2%%%25)?§2&&

(allergies). In the|assgy t termine inhibjtion of RANTES bi ndi ng
conpounds of the inention rnﬁ@b Un activith from a_anf 0t 1 t+9-2000 nM

with preferred conmegprds havi ng a|range of ”Ec{abmigsy 58D PS4Y. lsgb oos)P0 nM

nore preferably 15]0.1fto nM |and nost jpreferablly 0.1 tp 100 nM The

results for preferrdd and r ééentative conmpounds off formulps 1 ang Il in

the test to deter mmeTmhrbrtTom g RANTES {or idi ng are g;g\qe I the table
N

below. In the tabld4GEx. NG " stands ¥or "[ERARIE NIEDEI [984298M st ands
for "nanonolar." Kii (nMW hi bition jof RANTES bi ndi ng 1B14 [LJ1 29.6
4%0. 5
oH

N
2Gl1. 8 2S17.9 2J3J0.58 4Bd.5 547.9 5N1. 7 500. 4

14H g}@ro' ! 145151  |658.3257 (658.3251
14i I 193-198  |615.3010 [615.3018
~{  »—CHF2

14J ;:} f I 195200 |651.3522 |651.3526
NH-
NHEt
Example 15
CH,
Fach
N
{£) O
Br 1) TFA Br
Br Br CN MeMgBr
N.g,e 2} N-Boc-4-piperidone N
Ti{OiPr)4 N.
3) ELAICN BOC
Me 4-CF3CgH,B(OH), Me H
Br"'\c PACl»(PPha), m 2
N N
b“soc THF/H,0 FsC b*l Pd(OH),
Nacha ‘BOC
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-76 For preparing pharmaceutical conpositions fromthe CCR5 antagoni st

conpounds described by this invention, inert, pharmaceutically acceptable

carriers wanosessei t her solid or liquid. Solid form prepar atPGHESEIIE3| ude

powders, tablets, dispersible granules, capsules, cachets and

suppositories. The powders and tablets may’de conprised of fromabout 5 to

about 95 percent active ingredient. Suitable solid carriers are known in

the art, e.g. magnesi w car bonat e, magp:]eﬂum stearate, talc, sugar or

| act ose. Tabl ets, payeae cachets and’capsules capn be gised as solid 10

dosage forns suit @ fior yoral adm ni S| BEi 7 Exanpl es of

phar maceut i cal Irycacceptalél cgrri ers aipdyifehhesisorf manufacture for

vari ous conpositions ggy be ! in AgigGennaro (ed.), Remington's

Phar maceuti cal ,Sciences, 18th Editi i shi

East on, Pennsylﬁani . eﬁbﬁﬁﬁ%&*ﬂ;gﬁ%@u&iéﬁ%%ﬁ%ﬁﬁriﬁﬁgbeéﬁ'!gﬁ?%fﬁg,en

suspensi ons andip iafGH.Clparsd staedrat2&ithiar 2. Fdersolvtiomvwasweaneenisated.

wat er - propyl en ' LRI €& A r i d of
ernggﬂgéfo@e 988 BaAhe e UL, dhidl PRINBOH TRE dhliodus

sweet eners and I'ers oral” so 2~ duspensi ons and emll sldons.
Li quid fornb prlayeimeas oxtragied withoH.Ght Uhe cambinesharaasic iayersangegne

adm ni st rati on (2T FHRatieh A Sncerration! gVetnb@ 4ig(Bal ) opthetise | ncl ude
solutions and 'sofids in poY\/dr fO‘LmI' wfé)lch.rra .be 169 Erirlgpvmtha
phar maceut i cal INPHENEASBICE ct’ﬁ‘-’rsﬁ@ ,Thg 'ﬁ’ea%'pﬁ&"??‘léé'g c%:g;‘?'g g)évaﬂf e.g.
Bi tr ggen. Al so t:ije'&tédl-deqheﬂtmuy@ﬁtfd (d)N:Bqu-4piperidene Ti(GiR,, and.(bhngmfdﬁ. to

e convert . short e rc'i”Eﬁ:r ki ons for
ei ther oral or?ogg’regﬁfeéryépgé%ﬁ{rfﬁ g?ﬁ?#@%éd %gﬂeq igqui % rrré1|' ncl ude
sol uti ons, 18us@nsi dine praductalBigphandiMeMaBnid 6ok 36 M ieELRY #8r¢ on may
al so be delivenailiup i FREAGOTR and diifed bR 284ET R0 ROMHRSLAILRST weaD take

e ool oS i gt g Bt ol

lotlons, aerq
included in a tqueAshed with 1k NaQH aﬂﬁ?‘
conventional i rHehg@ywdusfiayed Was expracrsbwith EEAR, aivd gorbineb BEIOAD thyiess
it dosage. f oMArewasen aija pring,apt ofied (B, FaleRbR Eflsiidranisded .
sui tably silged gaveta peibesoil.c Burification viapitasipehroneatqgeanhivi (6ék hexanesé acti ve
TP v SR SIS, ST o RofflioSo bR i Uigese. 2 2 O
bromide as a solid. m.p. (free base) 85-90 °C. HRMS (MH") calcd. for
C,H,O,N,Br, 387.1647; Found, 387.1638.
3) The product of Step 2 (200 mg, 0.52 mmol), 4-CF,C.;H,B(OH}, (344
20  mg, 1.8 mmol), PdCL(PPh,}, (36 mg, 0.052 mmol}, and Na,CO, (165 mg,
1.56 mmol) were taken up in THF/H,0 (4/1, 10 ml) and heated at 75 °C (oil
bath) for 21 hours. The solution was partitioned between EtOAc and H,0.
The aqueous layer was extracted with EtOAc, the combined EtOAc layers
were washed with brine and dried (Na,SQ,). Filtration and concentration
25 gave a yellow oil. Purification via flash chromatography (3/1 to 1/1
hexanes/EtOAc, SiO,) gave 210 mg (89 %} of the phenyl substitued olefin
as an oil. HRMS (MH") calcd. for C,,H,O,N,F, , 453.2728, Found,
453.2728.
4) The product of Step 3 was hydrogenated as described in Step 3 of
30 Example 11. The reduced product was deprotected and coupled to 2,6-
dimethyl benzoic acid as described in Example 11, steps 7- 8 to give the
title compound as a yellow oil (37 mg, 55%). m.p. (HCl salt) 130-140 °C.
HRMS (MH") calcd. for C,,H,,ON,F; , 487.2936; Found, 487.2928.
Using a similar procedure, the following compound was prepared:



-77 The quantity of active conmpound in a unit dose of preparation n?]yzﬂ 2[][]3
varied or adjusted from about 10 ng to about 500 ng, preferably fro ou
25 ng to about 300 ng, nore preferably fromabout 50 ng to about 250 ng,
and nost pVeP¥FEE?y from about 55 ngy to about 200 nmy, accor BFRYS 08714633 { he
particul ar application. The actual dosage_of CCR5 conpound enpl oyed nay be
vari ed depending upon the requirenents o6f'*the patient and the severity of
the condition being treated. Determ nation of the proper dosage regi nen
for a particular situaifon is within the skill of the art. For

conveni ence, the toteh18,.dajly dosage may be divided and adm ni stered in
portions during the as I red_.The anmount and frequency of

adm ni stration EnCQhe CCR5 ™ canpaun f the invention and/or the
pharmaceutical |y acceptabl e sated eof will be regulated according to
the judgment of the attendjng cliny fl§ consi dering such factors as age,
condition and size of the patlent as wel [ “as severity of _the s ns

bei ng treated. m.p.\picCisalty $3oreIGddRME (MH )ealed dor EgiHu:N.bi . 55542385;
admi ni stration Koo m about 100 ng/day to about 300 ny/day,
preferably 150 pngfrhd%y toézgSe(; ng/ day, nore preferably about 200 ng/day, in
two to four divided doses. 20 The doses and dosage regi nens of the NRTIs,

NNW' E ) P|d5 snd ot hptie ﬁﬂl@m €45 carrboivsedto detevimihe tthe GTIRS sralmbagqgl sts
Wi e deterni C e approved doses
and dosage redf? ’?Fgﬁg%ﬁ“{ «it \Bgﬁgglie é&éﬁﬂeéurgd:s g@ﬁggﬁ(t?ﬁtaéﬂ in the
protocols, takCg M’emhra e age, sex and condition of the

patient and the 255?\‘@2 {eﬁr'; ugﬁrpdt%rééwghﬂilr?d‘a@@ﬁéﬁ“ﬁemﬂi‘ﬁnﬁ%dl%&vI /|

H V-1 therapy of th tion Is educe
oad bel ow the identéasiphibiors ot RANTES B&dé’&ﬁ Bhis aasayutiizes FPQI"E"W@& in

200 1ot ewer 1 rE e R R Vit by tiragviiveg
patient as rreas‘U q‘li)’ c}ﬁﬁrﬁ?ﬁ&i&ﬁ? pind tﬂ\.ﬁ/@h 4‘8(&!#@8"89?'0@3@833 sg PCR
met hodol ogy. Hl Usihg- mWesl pjaw ferabt, ynemharreeplreparatims arecipeubatedaith i'&34- by
D agnsot 1 c5) of PANTRE || €8 pregpdbl ghsehee g *?"i"‘{"ﬂmffr°e’fsdeﬁm‘§iﬁ‘5£§??‘8r?“ﬂ
been descri bed &me s&rnqlluuddute@ipwrtanI ange of S0 Tyg/mi 4o d digfei anddestaddn

above, many;al tﬁ@ﬁéﬁtbgeﬁed’&léh fcbemtanease haﬂfés’t/eH tmbu@mgldéseﬁwffulm Iartua
appar ent to th

n G’ alte ves
nodi fications awashes F"&’PB&éleflar Qtalrﬁoé'ﬂtfb e %olfcatqs Wet ﬂY?fagPHea%cBa? and
scope of the preponed aspetdorcentaforeuire20OInkiHATA SerCeAt bEDLaKI2SR14 - 78

1. A conpound 1 gpRASEOLEdiDY EBfBURYS WHHbotbRt Bty ih the Tnérhbrane binding

assay are further characterized in seconday cell-based HIV-1 entry and

20 replication assays.
HIV-1 Entry Assay:

Replication defective HIV-1 reporter virions are generated by

cotransfection of a plasmid encoding the NL4-3 strain of HIV-1 (which has
been modified by mutation of the envelope gene and introduction of a

25 luciferase reporter plasmid) along with a plasmid encoding one of several HiV-
1 envelope genes as described by Connor et al, Virology, 206 (1995), p. 935-
944. Following transfection of the two plasmids by calcium phosphate
precipitation, the viral supernatants are harvested on day 3 and a functional
viral titer determined. These stocks are then used to infect U87 cells stably

30 expressing CD4 and the chemokine receptor CCR5 which have been
preincubated with or without test compound. Infections are carried out for 2
hours at 37 °C, the celis washed and media replaced with fresh media
containing compound. The cells are incubated for 3 days, lysed and luciferase




5 or a pharmaceutically acceptabl e salt thereof, wher ei n (1) Xa is 220CT2003

-C(R13)2-, -C(R13)(R19)-, -C(O-, -0-, -NH, -N((Cl-C8)alkyl)-, OR3
CH2- ( C1- C5) al kyl - R3 NOR4 0- (Cl- C6)al kyl CH (Cl-C6)alkyl iR 1 11 - CRL3-
-CR13- . WG-00/66558R13- -C O C(O)- (Cl-06)al kyl O C(O)-O (C IPCHYSKIE3

O C(O-NH(C 1-Cs)al kyl -CR13-- 10 -CR73- , -CR 3 O C(O-N((Cl1-08)al kyl)2
NR -C(O-(C, -Ce)alkyl -CR13.... , -CR-34- NWC(O-0O(C 1-C86) al kyl
NR5- C(O) - NH-(C,-C6)al kyl -CR13-- , -CR13 15 20 9 10 R R14 R "> R 15

NR - C(O) - N-(( Chctﬁ@t);&iéwfmmeﬁ( CP)leinﬂIJsﬁ@) @iployled agsRiESconmentriiti®a of sompound

C1o0h ol kyl  orrecbiied WiniE0oR st e Matehins daIB bitla ot e 007,

R9. R10 and RlHi!V-G ReplidationoAgsgver oaryl N-oxi de substituted by R9, R10 and

R11; 5-nmenbered E@ g%ggylgg&%ﬁ@ahﬁgeroaﬁ%f %ﬁqﬁ%ﬁomﬁ%@?&%s’orthe

quorenyI di phenyl
R10- phenyl 5 pystabla USﬁyéCHSdS}eII ling/ toadetgyming %Gﬁ?@l%ﬁaﬂt'f—ﬁﬁc% W%@F

Cl-C6 al kyl, f%rge :&@@ghmawwqwaﬁﬁﬁw ”'ﬁ*ié")éhma é e purified
- CH2CH -
R te: e%yar'ésfr%'gal neaRgdRe0es 2RE CEMaR(EH iy wies HAcRre L2 fhyee

i ndependent | y gg}<£atiectd infadtione WsiagR Wiﬁplattgfmfnat hyells ege pretngiated with

Sel ected Trom @wgzra%urc%rﬁi o é@s%ahﬁaégiﬁ*gﬁfa&#@*‘%ﬁ NGHRREBEET 'Y
-CF3Stz , 10 _ivaates.NAGISNG iBfentiobethalcells arewaghed tairemoye remm@lemcppumms
-0-, -NH- or - h%reddastggzdrasgg.fbeaﬁ&ggabhxd%w gg Ulmmé Q@p&rn@ms

con5|st| ng of are i ndependent | ty ecte from
t he group consa® hangegted and viral replication measured by determma on o viral p24

antigen concentration.
Caicium Flux Assay:

15 Cells expressing the HIV coreceptor CCR5S are loaded with calcium
sensitive dyes prior to addition of compound or the natural CCRS ligand.
Compounds with agonist properties will induce a caicium flux signal in the celi,
while CCR5 antagonists are identified as compounds which do not induce
signaling by themselves but are capable of blocking signaling by the natural

20 ligand RANTES.

GTPYS Binding Assay (secondary membrane binding assay):

A GTPyS binding assay measures receptor activation by CCRS ligands.
This assay measures the binding of 35S labeled-GTP to receptor coupled G-
proteins that occurs as a resuit of receptor activation by an appropriate ligand.

25 In this assay, the CCRS ligand, RANTES, is incubated with membranes from
CCRS expressing cells and binding to the receptor activation (or binding) is
determined by assaying for bound 35S label. The assay quantitatively
determines if compounds exhibit agonist characteristics by inducing activation
of the receptor or alternatively antagonist properties by measuring inhibition of

30 RANTES binding in a competitive or non-competitive fashion.

Chemotaxis Assay:

The chemotaxis assay is a functional assay which characterizes the
agonist vs. antagonist properties of the test compounds. The assay
measures the ability of a non-adherent murine cell line expressing human

35 CCRS (BaF-550) to migrate across a membrane in response to either test
compounds or natural ligands (i.e., RANTES, MIP-18). Cells migrate
across the permeable membrane towards compounds with agonist activity.
Compounds that are antagonists not only fail to induce chemotaxis, but are
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Ex. No. Ki (nM)
Inhibition of
RANTES binding
1B 14
1J 1
2 9.6
2G 1.8
25 17.9
2JJ 0.58
4B 0.5
4C 0.5
5L 7.9
5N 1.7
50 0.4
52 0.3
5AB 0.1
6V 0.8
7U 62.5
2)9) 588




Réb is CH3S®2-; and 15 R1, R2, R3, R5, Rl4, R15, R16 and R19 are as &lePche%PM.
in (1). 2. The conpound of claim1l wherein Ra is 3. The conpound of claim

1, formula 11(1), wherein Xa is -CHOR3, 20 -C(Rt)(R19)- or _-C(= =. 4.
The corrpomo‘gffgsé? aim 3 wherein R3 is pyridyl ,C(R4)i(s ()Cl- CGf‘a_ﬂ}W3 R 3
is hydrogen and Ri9 is R6-phenyl. 25 S. Thegconmpound of claim1l, fornula
11(2), wherein Xa is -CHOR3, c(R13)(R19)- oOr -C(=NOR4a)-. 30 6. The
compound of claim5 wherein R3 is pyridyl, Rda is cyclopropyl nethyl or
trifluoroethyl, or R13 is hydrogen and R19 is R6-phenyl. 7. The conpound of

claim 1 wherein R2 i EdihreB8rinfPhBRAANEUtIJAT comPositidhsiur tivé OBRBIN N-oxi de
thereof; or R7, R8, RO-pyrimdyl. 2 2. 7003. WO 00/ 66559 - .
PCT/ US00/ 11633 @ntq%m*éﬁﬁwaeﬂax%? dEF%ﬂ‘?%gb\(/\ﬁ‘é? KIMETHEN; e, PQ%%’BGC?‘H%%"P’ he
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the art, e.g. magnesium carbonate, magnesium stearate, taic, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid

10  dosage forms suitable for oral administration. Examples of
pharmaceutically acceptable carriers and methods of manufacture for
various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co.,

Easton, Pennsylvania.

15 Liquid form preparations include solutions, suspensions and
emulsions. As an example may be mentioned 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.

20 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.9.
nitrogen.

Also included are solid form preparations which are intended to be

25 converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.

The compounds of the invention may aiso be deliverable
transdermally. The transdermal compositions can take the form of creams,

30 lotions, aerosols and/or emulsions and can be included in a transdermal
patch of the matrix or reservoir type as are conventional in the art for this
purpose.

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

35 In such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.
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The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 10 mg to about 500 mg, preferably from
about 25 mg to about 300 mg, more preferably from about 50 mg to about
250 mg, and most preferably from about 55 mg to about 200 mg, according

5 to the particular application.

The actual dosage of CCRS compound employed may be varied
depending upon the requirements of the patient and the severity of the
condition being treated. Determination of the proper dosage regimen for a
particular situation is within the skill of the art. For convenience, the total

10 daily dosage may be divided and administered in portions during the day as
required.

The amount and frequency of administration of the CCR5
compounds of the invention and/or the pharmaceutically acceptable salts
thereof will be regulated according to the judgment of the attending clinician

15 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.

20 The doses and dosage regimens of the NRTIs, NNRTIs, Pis and
other agents used in combination with the CCRS5 antagonists will be
determined by the attending clinician inview of the approved doses and
dosage regimens in the package inserts or as set forth in the protocols,
taking into consideration the age, sex and condition of the patient and the

25 severity of the condition treated.

The goal of the HIV-1 therapy of the present invention is to reduce
the HIV-1-RNA viral load below the detectable limit. The “detectable limit of
HIV-1-RNA” in the context of the present invention means that there are
fewer than about 200 to fewer than about 50 copies of HIV-1-RNA per mi of

30 plasma of the patient as measured by quantitative, multi-cycle reverse
transcriptase PCR methodology. HIV-1-RNA is preferably measured in the
present invention by the methodology of Amplicor -1 Monitor 1.5 (available
from Roche Diagnsotics) or of Nuclisens HIV-1 QT -1.

While the present invention has been described in conjunction with

35 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, modifications and variations are intended to fall within
the spirit and scope of the present invention.
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WHAT IS CLAIMED {S:

1. A compound represented by the structural formula il
14

tf\t:/,;w

5 or a pharmaceutically acceptable sait thereof, wherem
(1} Xais -C(R13)z-, -C(R')(R9)-, -C(O)-, -O-, -NH-, -N((C1-Cg)atkyl)-,

o|:;3 CH,-(C-Cs)alkyl-R® NOR 0-(01-Ca)a!kyi GH-(C,-Celalkyl
-—CR13_ _CR13 . "‘C" _CR13 ' _C- H

O-C(OHC1-Celalkyl Q-C(O)-0-(C1-Celalkyl - O-CLO}-NH-(C1-Celalkyl
o -CR™- ,~CR"-~ ~CR"~ :

O-C(0)-N((C,-Cg)alkyl), NR>-C(0)~(C4-Cg)alkyt
~CR— ~Ca"- ,

rI\le-C(O)-o-(c 1-Cg)atkyl IIIRS-C(O)-NH-(C 1-Cealkyl

. -CR"- »—CR"- :
1

I;JRS-C(0>-N-((C1-cs)alkyl)z C(O)-(C-Cealky!
-CR™— r —N—
R2 is Réa-phenyl, Rea—pyndyl Rea-thlophenyl or R6-naphthyl;
R' is hydrogen, C1-Cg alkyl or C2-Cg alkenyl;
R2 is 6-membered heteroaryl substituted by R9, R10 and R'1; 6-
20 membered heteroary! N-oxide substituted by R, R10 and R'1; 5-membered
heteroaryl substituted by R12 and R13; naphthy!; fluorenyl; diphenylmethyl;

Rg R1o R' R R15
—C —C—heteroa |
B G e

R3is R"O-phenyl, pyridyl, pyrimidyl, pyraziny! or thiazolyt;
R4 is hydrogen, C1-Cg alkyl, fluoro-C4-Cg alkyl, cyciopropylmsthyl,
25 -CHaCH30H, -CH2CH2-0-(C1-Cglalky!, -CH2C({O)-0O-(C4-Cg)alkyl,
-CH2C{O)NH>, -CH2C(0)-NH(C1-Cs)alky! or -CHaC(O)-N((C1-Cg)alkyl)2;
RS and R11 are independently selected from the group consisting of
hydrogen and (C4-Cg)-alkyt;
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R6a is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, -CF3, CF30-, -CN, -CF,S0,-,

o)
—NKX
-NHCOCF,, 5-membered heteroaryl and J  wherein X is =O-, -NH-
or —N{CHj3})- ;
5 RS is independently selected from the group consisting of R6a and
CH3S02-;

R7 and R8 are independently selected from the group consisting of
(C1-Cg)alkyl, halogen, -NR*R™" , -OH, -CF3, -OCHs, -O-acyl, and -OCFg3;
RY is R, hydrogen, phenyl, -NOz, -CN, -CHzF, -CHF?, -CHO,

10 -CH=NOR®, pyridy!, pyridy! N-oxide, pyrimidinyl, pyrazinyl,
-N(R®)CONR?'RZ, -NHCONH(chioro-(C1-Ce)alkyl), -NHCONH((C3-Cro)-
cycioalkyl(C+-Ce)alkyl), -NHCO(C4-Ce)alkyl, -NHCOCF3, -NHSO2N((C+-
Ce)alkyl)z, -NHSO2(C+-Ce)alkyl, -N(SOCF3)2, -NHCO2(C+-Cs)alkyl, C3sCo
cycloalkyl, -SR%, -SOR®, -S02R™, -SO2NH(C1-Cs alkyl), -0SO02(C1-

15  Ce)alkyl, -OSO,CFs, hydroxy(Cs-Ce)atkyl, -CON R®R?!, -CON(CH;CHz-O-
CHa)z,

-OCONH(C,-Cs)alkyi, -CO.R%, —Si(CHa)3 or —-B(OC(CHa)2)2;
R10 is (C-Cg)alkyt, -NH2 or R12-phenyl;
R12 is1 to 3 substituents independently selected from the group

20 consisting of hydrogen, (C4-Cg) atkyl, -CF3, -CO2Ra20, -CN, {C+-Cg)alkoxy
and halogen;

R13, R14, R15 and R16 are independently selected from the group
consisting of hydrogen and (C1-Cg)alky!;
R17 and R18 are independently selected from the group consisting of

25  hydrogen and C1-Cg alky!, or R17 and R18 together are a C»-Cs alkylene
group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;

R" is R*-pheny!, R®-heteroaryl, R*-naphthyl, C,-C,, cycloalkyl, (Cs-
Co)cycloalkyl(C1-Ce)alkyl or {C+-Cs)alkoxy(C+-Ce)alkyl;

30 R® R?*' and RZ are independently selected from the group

consisting of H and C;-Cs alky!; and
R® is C-Cs alky! or phenyl; or

(2):
Xa is -C(R13){R19)-, -C{O)-, -O-, -NH-, -N((C1-Cg)alkyl)-,
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15

20

25

30

oR® ?HZ-(CrCs)alkyl-Rs 1;\]IOR43 O-C(O)-(C 1-CoJalky!
~CR"-,-CR"™- ,—C— , —CR"*— ,

O-C(O)-C-Cglalkyl  O-C(O)-NH-(C 1-Cg)alkyl
SR . —CRB- :

O-C(0)-N((C-Cg)alkyl), l?le-C(O)-(CrCs)alkyI
—c':n‘a— ' +~CR"3- :

NR5-C(0)-0-(C y-Cg)alky! !‘\IRS-C(O)-NH-(C 1-Co)alkyl
_(I:R13_ » —CR"3- .

l?lRS-C(O)-N-((C1-Ce)aikyl)z C(O-(C-Clalky!
-CR'"*— or =N=- ;

Ra is R6b-phenyl, R8b-pyridyl or R8b-thiophenyi;

R42 s fluoro-C1-Cg alkyl, cyclopropyimethyl, -CH2CH20H,
-CH>CH2-0-(C1-Cg)alkyl, -CH2C(0)-0-(C1-Cg)alkyl, -CH2C(O)NH2, -
CHoC(O)-NH-(C1-Cg)alkyl or -CH2C(0)-N((C1-Cg)alkyl)z;

R6b is CH3S0;-; and

R1, R2, R3, RS, R14, R15, R16 and R19 are as defined in (1).

e
2. The compound of claim 1 wherein R2 is §

3. The compound of claim 1, formula I1{1), wherein X2 is -CHOR’, |
-C(R™)(R"™)- or -C(=NOR%)-.

4, The compound of claim 3 wherein R3 is pyridyl, R% is (C1-Cg)alkyl, or
R" is hydrogen and R"” is R®-pheny!.

5. The compound of claim 1, formula 11(2), wherein X2 is -CHOR’,
-C(R®)(R™)- or -C(=NOR#4a)-.

6. The compound of claim 5 wherein R3 is pyridy!, R42 is
cyclopropyimethy! or trifluoroethyt, or R® is hydrogen and R" is R*-pheny!.

7. The compound of claim 1 wherein R2 is R7, R8, R9-phenyt; R7, RS,
R9-pyridyl or an N-oxide thereof, or R7, R8, R®-pyrimidyl.
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8. The compound of claim 7 wherein R2 is selected from the group
consisting of
H7/ ' R® R','f/kl(ﬂa RQ\'rRB R7\)\"/RB
N > ">"Rg NN and Nx-N
RN Re T

10

wherein R7 and R8 are selected from the group consisting of (C1-Cg)alkyl,
halogen, and -NH>, and R? is hydrogen.

9. A compound of claim 1 selected from the group consisting of those
represented by the formuta

N\(O
H2
wherein R6, X and R2 are as defined in the following table:

R6 X R2
CH.CHa An

Br -(C?)H— Hsc\ijrc“a
COCHCH; o

Br 'EH— HSC‘©’ CH3
COOCH,3 o

Br -C‘C):H— HSCGCH&!
CONHCH3 Anr

Br -EH_ HaC\@CHa
Br T

d ?-C} H3C‘©‘¢“3

—CH~

COOCH,CH3 e

Br _EH_. HSC@CHS
COCHg ~F

Br -gH— HSC‘-@'CHa
CO(CH2),CH3 r

BI’ _EH_ ch@CHa
CONHCHCH3 o

o -SH—- Hac‘i]'CHa

a -CH FRIQCT 2003
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acceptable carrier. 03 v PETF SO0 133 -9% 12. The
use of a conmpound o @. eparafi of La Cngdl canent for
treating Human | mupodeficiency Virub, solid]orgar \transpl ant rejection,
graft v. host diseage, arthritis, tHedmatoidjarthrighs, ingflammatory bowel
di sease, atopic derpatFddE, psori asy asthmp, all ies 5 or multiple
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11. A pharmaceutical composition for the treatment of Human
Immunodeficiency Virus, solid organ transplant rejection, graft v. host
disease, arthritis, rheumatoid arthritis, inflammatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple sclerosis, comprising an

10 effective amount of a CCRS antagonist of claim 1 in combination with a
pharmaceutically acceptabie carrier.
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R16 are independently selected fromthe gr’@?p' consi sting of hydrogen and
(Cl-C6)al kyl; 10 R17 and R18 are independently sel ected fromthe group

consi sting of hygre Ng@% IkNR G{O)ft’éﬂ @E:zgtk 18 together are a

C2- C5 al kyl ene gy oy carbﬁp ey are attached forma
Spiro ring of 3 ~ER"—car bon atom; 38 s R6- phenyl, :R6- het er oar yl ,
R6- napht hyl , C3-C10 cycl oal kyl (C3 15 C1(,)cycl oal kyl (C, - C6) al kyl or

(C, -Co)al koxy(C - | aNRBR2ORNH-{D ntly selected from
the group consi sﬁ? of o(g'ﬁgc@%& al k Ieognd E?Zpe 1-C8 al kyl or

phenyl . 20 17. HBRISe of claim16 w&RPT Ris v 18. Theruse of claim 16
wherein X is -CHOR3, -C(R13)(R 9)- or -C(=NOR4)-. 25 19. The use of claim

18 wherein R3 is pR Jc{yj +N 4-€6§amy|g6) al I@/(brz_(% @ég'ﬁ‘;’ s hydrogen and R19

I s R6-phenyl . 20. ITpéa use of clarm16 wherj R8, R9-phenyl, R7,
R8, R9- pyriglyl <deRamN-oxi de thereof,oorN7, R8, R9-pyrimidyl. 30 21. The

use of claim 20 vher ¢ @ B8 changrERCh il TS B ROSSBRBILY 01 P FY
ElOl w;welrﬁlln R?halnd Rd '§$§f£§%ﬂl@bt%0{6rﬂilﬁﬁﬂﬁ hp;@e@ﬂ(ms' sti Eg of o
Cl- Co) al ky al oggi2 Rd\leﬂ% ngqw )R8 r%ﬂtut&?ﬁ-r{ ﬁhblé?g qOof ¢ aim

16 for the treatnent of RL);ma nodefi ci enty further conprising
t fiEr

one or nore ant NEIETaaNVEr @é&hsgttﬁe@ﬁdnembec%hetar@amhé#ﬁmée. Human

| munodef i cigencR1Y] RULsuBstituldte5emBbred ReterdaryWhedttAylt MRioperyIvi ral  agent
is selected from the group {TSI sting, of 71 e0si de reverse transcriptase

i nhibitors, non 10 nucl eosi de: re /sB ranscri ptase i nhibitors and protease
i nhi bitors. —@ —C—heteroaryl

diphenylmethyl :
R3is Rﬁ-phenyi. Rs-heteroaryl or R®-naphthyl;
R4 is hydrogen, C1-Cg alky!, fluoro-C1-Cg alkyl, cyclopropyimethyl,
-CH2CH20H, -CHyCH2-0-(C1-Cgalkyl, -CH2C(0)-0-(C1-Cg)aikyl,
15 -CH2C(O)NH2z, -CH2C{O)-NH(C1-Cg)alkyt or -CH2C(O)-N((C1-Cg)atkyl)z;
RS and R11 are independently selected from the group consisting of
hydrogen and (C4-Cg)-alkyl;
RE is 1 to 3 substituents independently selected from the group
_ consisting of hydrogen, halogen, C1-Cg alkyl, C4-Cg alkoxy, -CF3, CF30-,
20  CH3C(O}, -CN, CH3S0,-, CF3S05-, R'4-phenyl, R14-benzyl,

O
CH3C(=NOCH3)-, CH3C(=NOCH;CH3)-, SOz | -NH,, -NHCOCF,, -

NHCONH(C1-Cg alkyl), -NHCO(C4-Cs alkyl), -NHSO,(C1-Cg alkyl),
0
A

5-membered heteroaryl and N\-—-fx, wherein X is -O-, -NH- or -N{CH,}-;
: R7 and R8 are independently selected from the group consisting of
25 (C4-Cg)alkyl, halogen, -NR®R?, -OH, -CF3, -OCHj3, -O-acyl, and -OCF3;
R8 is R’, hydrogen, phenyi, -NO,, -CN, -CH_F, -CHF,, -CHO,
-CH=NOR?, pyridyl, pyridyl N-oxide, pyrimidinyl, pyrazinyt,
-N(R®)CONR?'R%, -NHCONH(chioro-(C,-C,)alkyl), -NHCONH((C4-C o)
cycloalkyl(C,-C)alkyl), -NHCO(C,-C,)alkyl, -NHCOCF,, -NHSO,N((C,-
30 Gglalkyl),, -NHSO,(C,-Cylalkyl, -N(SO,CF),, -NHCO,(C,-C4)alkyl, C,-C,,



24. The use of claim 16 for the treatment of solid organ transplant 22 0CT2003.
rejection, graft v. host disease, inflanmtory bowel disease, rheunmatoid
arthritis % i pl e sclerosis, further conprising one or

agents 15“@53?2& 519| n the treatnment of said diseases. 25. A Ki coér?r%l:lgsai ng in
separate containers in a single package _ gﬂ?r maceuti cal conpositions for

use in conbination to treat Human | muno i ciency Virus which conprises

amount of o CCRYCRAAGSN oSO o SO a6 Pl Bkt LB Oy Greaabb e

carrier, and lnomaah@dmmwmga&yl cCON RARY o-GDH(CHoCHLIC-TH,),,

composi 191, <OTBEakife, e o0 SRR b B0t 7 29

phar maceut i cal |y acd®i%tiafCe-GaiakkykrNH2mr R 2-phenyt;

5 R12is 1 to 3 substituents independently selected from the group
consisting of hydrogen, (C+-Cg) alkyl, -CF;, -CO,R, -CN, (C,-Cg)alkoxy
and halogen;

R13, R4, R15 and R'6 are independently selected from the group
consisting of hydrogen and (C1-Cg)alkyl,

10 R17 and R18 are independently selected from the group consisting of
hydrogen and C1-Cg alkyl, or R17 and R18 together are a C2-Cs alkylene
group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;

R" is R®-phenyl, R%-heteroaryl, R*-naphthyl, C,-C,, cycloalkyl, (C,-

15  C,)cycloalkyl(C,-C,)alkyl or (C,-Cg)alkoxy(C,-Cq)alkyl;

R®, R and RZ are independently selected from the group
consisting of H and C,-C, alkyl, and
R® is C,-C, alkyl or phenyl.

-
20 17. The use of claim 16 wherein R is §

18.  The use of claim 16 wherein X is -CHOR?, -C(R")(R")- or
-C(=NOR#4)..

25 19. The use of ciaim 18 wherein R3 is pyridyl, R4 is (C1-Cg)atkyl, or R™
is hydrogen and R* is R%-phenyl.

20. The use of claim 16 wherein R2 is R7, R8, R9-phenyl, R7, R8, R®-
pyridyt or an N-oxide thereof, or R7, R8, R2-pyrimidyl.

30
21. The use of claim 20 wherein R2 is selected from the group
consisting of

e LYYW

7 8 R RTYJ\'/RG
e
N « >Ry NN and Ny N

ann,
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wherein R7 and R8 are selected from the group consisting of (C+-Cg)alkyl,
halogen, and -NH>, and R? is hydrogen.

22. The use of claim 16 for the treatment of Human Immunodeficiency
Virus, further comprising one or more antiviral or other agents useful in the
treatment of Human Immunodeficiency Virus.

23. The use of claim 22 wherein the antiviral agent is selected from the
group consisting of nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors.

24. The use of claim 16 for the treatment of solid organ transplant
rejection, graft v. host disease, inflammatory bowei disease, rheumatoid
arthritis or muitiple sclerosis, further comprising one or more other agents
useful in the treatment of said diseases.

25.  Akit comprising in separate containers in a single package
pharmaceutical compositions for use in combination to treat Human
Immunodeficiency Virus which comprises in one container a
pharmaceutical composition comprising an effective amount of a CCR5
antagonist of claim 16 in a pharmaceutically acceptable carrier, and in
separate containers, one or more pharmaceutical composition comprising
an effective amount of a antiviral or other agent useful in the treatment of
Human Immunodeficiency Virus in a pharmaceutically acceptable carrier.



