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USEFUL AS CCR5 ANTAGONI STS BACKGROUND The present invention rel ates g i
pi perazi ne derivatives useful as selective CCR5 antagonists, pharnmaceuti cal

conpositions containing the 15 conpounds, and net hods of treatnent using

t he conpounGge gdikgdss | Nnvention also relates to the use of a epomigssatéen of a
CCR5 antagonist of this invention and one or nore antiviral or other

agents useful in the. treatment of Human |munodeficiency Virus (HV). The

i nvention further relates to the use of a CCR-5 antago
I nvention, alone or in 20 conbination wth anot her agenEmIlIﬁ m m" maat ment
of solid organ transplant rejection, graft v. host disease,tfhritis,

rheumatoid arthritis, inflammtory bowel disease, atopic derrratltls
psoriasis, asthma, allergies or multiple sclerosis. The gl obal health

crisis caused by H'V, the causative agent of 25 Acqui regmmmmmmmmml ency
Syndrone (AIEDS), is unquestioned, and while recent adv

t her api es have been successful in slowing the progression ofw+DS, there
is still a need to find a safer, nore efficient, |less expensive way to
control the virus. It has been reported that the CCR5 gene plays a role in

resistance 30 to HIV infection. HV infection begins by attachment of the
virus to a target cell menbrane through |nteract|on with the cellular

receptor C¥4 and a %T@#@Qg;pr oceeds
ood and

by repllcat1iQ)n and-ei - - 2 Lode I
other tissue. There are various chenokine receptors, but for

macr ophage- tropbgﬁlq\hggﬁld)el ieved to be the key pat hogenl c strain that

replicates in v i.nfection

chemoki ne receptor rERRIPESE @%e@tppé'l ’g%’?sym rjperarpe drrly af'}ﬁgtfﬁ?fl”} $§ CCRS.
Therefore, int esélecuvemm?srarudagomsts,qrmmoeunclabcmpqsmum oomtainingthept or
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I nvent | cul es i ch
are CCR5 ant agBWPE{ a’éﬁl‘?’ﬂ“’ﬁé@é’ﬁ B?%O%Gﬁmgg\ﬁtf"i“ggget%éﬁgo%’ ALY ihcell
‘transfer in intlisimeatioryact seesemcseahtivial ar other agentsiusefuldn thed arthritis,
atopic 5 der mat il erp 3P HhABImMSUBRCRREY Ol 1aigs TrRNAverTuRes of

h t
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condi ti ons spichcambination with ancther agent, in the treatment of solid organ transplant
rejection, gratt v. host disease, arthritis, rheumnatoid arthritis, inlammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies or multiple
sclerosis. 5
The global health crisis caused by HIV, the causative agent of
25  Acquired Immunodeficiency Syndrome (AIDS), is unguestioned, and while
recent advances in drug therapies have been successful in slowing the
progression of AIDS, there is still a need to find a safer, more efficient, less
expensive way te control the virus.
It has been reported that the CCR5 gene plays a role in resistance
30 to HIV intection. HiV infection begins by attachment of the virus to a target
cell membrane through interaction with the cellular receptor CD4 and a
secondary chemokine co-receptor molecule, and proceeds by replication
and dissemination of infected cells through the blood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
35 believed to be the key pathogenic strain that replicates in vivo in the early
stages of infection, the principal chemokine receptor required for the entry
of HIV into the cell is CCRS. Therefore, interfering with the interaction
between the viral receptor CCR5 and HIV can block HIV entry into the cell.




I nfl ammat ory bowel disease, multiple sclerosis, solid organ transplﬁj);&
rejection and graft v. host disease. 10 Rel ated piperazine derivati 0V 2004
whi ch are muscarinic antagonists wuseful in the treatnment of cognitive

di sorders such as Al zheiner's disease are disclosed in US patents

5,883, 096; O6wbiseag, S5, 889,006. A-M Vandamme et al., Anti Vi&disdehifBi stry
& Chenot herapy, 9:187- 203 (1998) disclose current clinical treatnents of
H V-1 infections in man 15 including at .Izeast triple drug conbi nations or
so-called Highly Active Antiretroviral Therapy ("HAART"); HAART invol ves

Va“ous combi natz Qe ifUenkiEn Seidfes BUMACbIERGRA WRER SR CRIRAI LOT S

("NRTI™), non-nuc reverse transcriptase 1nhibitors " NNRT] ) and
H VvV prot ease | nﬁnmgpaﬁéS( Pi"). In conpliant drug-naive patients, HAART is

ﬂ; fective |h n redufu ngomsnﬁ&eﬁwrs%v?mbaw@@baéaitomnéu‘atalc\éﬂhahefaﬁluDS

wever, these traru er es (0] ong- term
treat ment usual | W’ FQS%%?P Fﬁaﬁﬁ% ?Hcar%ga r@?r ﬁéq]rﬂ%to%\;glt%p%@g;{é of new drug
t her api es to5pr ummmnisepsMasid \#sthma modatiergies, @nd inbibdorsraf such yeceptors
SIUMRRY OF THE LGBy e B&@Fﬁﬂﬂtmé ﬁlﬁé%%é%frs%ﬁtrﬁs?eés@st% I @@t ment of

H V corrprl si ng adm nistering I n need 85 such treat nment an

ef fective anmpuntreaimeng td:eﬁ@rémiaa@am%w dﬁ?ﬁ?@%@ﬁ?@ﬁ 0N $HENSET uct ur al
formula I: RS RflaMmatofy-bowel@isdddel| ndltipde selepbsis,neudie orgaratrayspiante pt abl e

salt thereof, \I/Q\/geql&éq!qg,% raﬁ% p‘lag{l%%t% 5'18k pyridyl, R8-thiophenyl or

R8- napht hyl ; |- 16 NOV 2004 WD 06/ 66558
PCT/ US00/ 116@2 -3 Rzﬂﬁbat plPRf@ﬂERP@fr’Yé]*Wﬁﬁéﬂfmh ARYMUBEAHNIGARIRGRRSHS ¢ ut ed
6-menmbered het esefal il the Batrib Al ofRbgniivb siisdraeecsuthraxieneithdrs idisesey |

1S R R5 - C SR BrourlYS e MRS FREGE ég@%@y' 5 hvorogen,
Cl-C6 al kyl, (C, - CG)AfMo\(WQ?m'GB)QiIaky Antivicdl Shenisty &Lhs S8Ry @y
cyclh?ﬁl |k¥|c( C, - )Cglbal (fods) diRtdeeadiyttent BinipAlarsdtentsCo) HlWyinfect;wlsﬂapi‘iérgZ l, R5R6-
rI;;IpandyRIS élg’:g i a¢ ﬁ??etﬁg%aée'}ééggn*ﬁg JE,?,%%G%MAHQ&:TBng A%I sting of
hydr ogen and ( CAnt@troxirahTherapy ( é‘lAWiiT"bg‘éﬁAH@nwVa? Kgnousrcamuinationa@iny | ;

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

reverse transcriptase inhibitors (‘"NNRTI") and HIV protease inhibitors ("PI").

in compliant drug-naive patients, HAART is effective in reducing montality

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

treatment remains a priority.

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

of a CCRS5 antagonist represented by the structural formula |:
R* At

RS
Rl
R R
! N
30 ora pharmaceutically acceptable salt thereof, wherein

R is RB-phenyl, R8-pyridyl, R8-thiopheny! or RB-naphthy!;
R1 is hydrogen or C1-Cg aiky!;




R8 is 1 to 3 substituents independently selected fromthe group con%ifm/i ﬁlﬂ
of hydrogen, hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy, -CF3, CF30-, CJ )=, l
-CN, CH3S02-, CF3S2-, R14-phenyl, R14-benzyl, O ~ pJ~S02 , -NH,,

- NHCOCF3, _Az15 CH3C(=NOCH3), CH3C(=NOCH2CH3), - NHCONH(Cl-C6 al kyl),

- NHCO( C1- Coway dexkgss - NHSO2(C1-C6 al kyl), 0 -N 91 X 5- nenbEvesbohsser oar yl

and u , wherein Xis -0-, -NH or -N(CH3)-; R9 and R10 art independently

sel ected fromthe group consisting of (£3-C6)alkyl, halogen, -NR'R', -CH,

-CF3, -OCH3, -0-acyl, G:FB and 20 -Si(CH3)3; R11 is R9, hydrogen, phenyl,
-N®2, -CN, -CH2F, -@iR.Rg Wh'é HJWRWi;ubé?Wtéd‘ﬁLméh@étéﬁe

pyrimdinyl, pyrazi nyI Fég& 36 éagd\l chtl or o- I(IS:oKﬁB kyI ),

CUNHCONH( (C3. ChetgrorBai 5t BaqlWM‘e NRBHPEr ey Ef 98Ty

- NHSG2N( (CL 25 132) gt ﬁ-)duh?tntutéﬂ!ﬁ@ﬁérﬂaer@ﬂ)mltmlanﬁ NaSTRgE Juprenyl;

- NHCO02( C, - C5) al kyl , Cﬁy&:l oaI kyl, - gR80, - SOR20, - S02R20,

-S2NH(Cl - C6 al kyl ), OSOZ( kyI -'OSOZCF3 ydroxy(C Co6) al kyl ,
-CON R 17 R B, CC]\I(CHZCHZ‘O -Q02R 7, -S|(CHS)3

or - B( OC( CHB) 2) Ziptdird/inetHyC, - -85 al kyl orNHfl or R14 phenyl 30 Rl4 is 1to 3

substituentsg i ndeperﬁba%)% %@é@%ﬁ é;%fﬂg@h@s%M(CPgﬂ%lWI I gf hydrogen,

Cl-C6) al kyl, -CF3 X | 0gen: .16 NOV 2004
S/\o 00/ %56558yPCTdyU$@0¢yLl@a’3@w‘va CRM vy B° %@Eﬁbﬁ?é?ﬁqﬂy‘(gepéa"ﬁ(b from

the group C0n5|ﬁ8 hgghmfya ARYKH IS GA N0 SikyICRBadigtoans or REsheaardaRAE t oget her
are a C2-C5 alk e'g group and wth the carbon to which they are attached
forma Splrorléﬁ ¥%3" to 6 carbon atons; 5 R', R18 and Rl9 are

i ndependent |y sel ectFé‘tt %, &h ame RY3 srmindeperdentyrgiestediiramthe 0rew a) kyl ; and
R20 is C, -Gp al doHsishin F&iwy}}ogd?rafﬂme@s)aalkylcorrpounds of formula | wherein

R is R8 -phenyl or in R8 is a single

substituent, and esﬁ 1'%fcnggge'r e\ %ﬂ&f}%é%l%stl th is in the

4-position. For R8- ;jﬁ%mﬂ 1o @rserbempedfsmﬂepsﬁﬁ'@?mw ﬁé‘ﬁf-'?daff%m Heg-grouPOCE3,

CHBfSO2 3 CHgCOCé é,}; ﬁ@—d\ﬂ?‘tﬂdgen Balo@@%égil Cd?mky'm1wdﬁk¢?z¢0% (:“‘330' "

preferably Cl B F rﬁ14gggmuyq p&hnjtormul a | erein
g PaSRE Sl

R3 i s hydrogen,

45  CHaC(=NOCHg), CHaC(=NOCHzCHj), e SO7 | -NH,, -NHCOCFs,

-NHCONH(C1-Cg alkyl), -NHCO(C1-Cg alkyl), -NHSO{C1-Csg alkyl),
0]

5-membered heteroaryl and \—-‘x . wherein X is ~O-, -NH- or =N{CHgz)-;

R? and R10 are independently selected from the group consisting of

(C+-Cg)alkyl, halogen, -NRR", -OH, -CF3, -OCHg, -O-acyl, -OCF, and
20  —Si(CHg)s;

R11 is RS, hydrogen, phenyl, -NOz, -CN, -CHF, -CHF;, -CHO,
-CH=NOR"’, pyridy!, pyridy! N-oxide, pyrimidinyl, pyrazinyl,
-N(R)CONR'®R"®, -NHCONH(chloro-(C1-Ce)alkyl), -NHCONH{(Ca-
Cacycloalkyl(Cy-Ce)alkyl), -NHCO(Ci-Ce)alkyl, -NHCOCF3, -NHSOZN((C1-

25 Ce)a‘kyl)z, -NHSOz(CrCs)alkyl -N(SOzCFs)z, °NH002(C1-Ce)alky| C3-Cio
cycloatkyl, -SR%, -SOR?, -S0zR, -SOzNH(C+-Cs alkyl), -0S02(Cs-
Ce)alkyl, -OSO.CFs, hydroxy(Ci-Ce)alkyl, -CON R'R'®, -CON(CHzCHz-O-
CHa)z, -OCONH(C1-Ce)alkyl, -COzR", —=Si(CHa)a or -—B(OC(CHa)g)z,

R12 is (C1-Cg)alkyl, -NH2 or R14-phenyl;

30 R4 is 1 to 3 substituents independently selected from the group
consisting of hydrogen, (C1-Cg) alkyl, -CF3, -CO2R17, -CN, (Cy-Ce)alkoxy - ...

and hatogen,




15 R8- benzyl or
ethyl, phenyl, benzyl and pyridyl. Rl is preferably hydrogen. F
conpounds of f [
methyl. R4 is

is pyridyl, it
preferably 5-pyrimdyl. The RO and R10 substituents are preferably

attached to carbon rife fRIAS s34

the rest of the
25 the remainin

chl oro or

br ono

R8-pyridyl; nore preferred definitions for R3 argtﬁnm/hmlu,

ormula 1, R6 is preferably hydrogen or nethyl, especially
preferably methyl; R5 and R7 are each preferably hydrogen.
I n conpoundswadodzessssul a 1, R2 is preferably R9, R10, Rl1l1-phearytusod@ids®,
R10, R11-pyridyl or an N-oxide thereof, or R9, R10, Rll-pyrimdyl. Wen
is preferably 3- or 4-pyri-dyt, and when pyrimdyl, it is

R2

BEnPsd B8P fhd GolbMbrsREngbhg 1O

no) ecul e dthe RIL St t can be tached .t o” any of
SR g s Siaiegr T3P B Bloel Al LT s own i n

thg fol l owi ng Stdrggh andswithRhe cafbh 1B whith thel arBaethehadibrind apido RAE of 3

substituents ar

. (Cl:Co)al kyl, especially nethyl; halogen, especially
30-"(5:—?@883-1 . Wen R2 is 30 phenyl, R 1 is preferably

hydr ogen or 8CH; V\herR‘I?QZRfasde*lgdyéin(ﬁm&ndwtlymewceedibbm thedyrogen; and when
R2 is pyrimdyl

erre groups are"as, ftollows: NT, N 16 Nov 2004 W

by the structural f Cﬁr@\”ﬂrﬁadldreggnﬁbuﬁds Bt formula | wherein R is R8 -pheny! or RE-

10

15

20

25

30

naphthyi, especially wherein R8 is a single substituent, and especially
wherein the R8 substituent is in the 4-position. For R8-pheny!, preferred R8
substituents are -CF3, -OCF3, CH3S032-, CH3CO-, CH3C(=NOCH3)-, Br and
I. For R8-naphthyl, R8 is preferably C1-Cg alkoxy. Also preferred are
compounds of formula | wherein R3 is hydrogen, {(C4-Cg) alkyl, R8-phenyl.
R8-benzyl or R8-pyridyl; more preferred definitions for R3 are methyl, ethyl,
phenyl, benzy! and pyridyl. R? is preferably hydrogen. For compounds of
tormula 1, RE is preferably hydrogen or methyl, especially methyl. R4 is
preterably methyl; RS and R7 are each preferably hydrogen.

in compounds of formula |, R2 is preferably R®, R10, R11-phenyl,
R®, R0, R11-pyridyl or an N-oxide thereof, or RS, R0, R11-pyrimidyl. When
R2 is pyridyt, it is preferably 3- or 4-pyridyt, and when pyrimidyl, it is
preferably 5-pyrimidyl. The R® and R0 substituents are preferably
attached to carbon ring members adjacent 1o the carbon joining the ring to
the rest of the molecule and the R11 substituent can be attached to any of
the remaining unsubstituted carbon ring members, for example as shown in
the following structures:

AN, any

v 9 ) 9 10 R? 0
R — l Rw R%YR‘ Hj/‘YR \)\lfﬁ
\\ \‘;‘R” N\\' and Na N

N
R" 1 N N R” E]

Preferred RS and R0 substituents are: (C1-Cg)alkyl, especially
methyl; halogen, especially chloro or bromo, -OH and -NH,. When R2 is
phenyl, R11 is preferably hydrogen or -OH; when RZ? is pyridyl, R11 is
preferably hydrogen; and when R2 is pyrimidyl, R'1 is preferably hydrogen,
methyl or phenyl. Examples of particularly preferred R2 groups are as
follows:

’%&%‘i@ggﬁﬂ@mawgr%”’ met hyl or phenyl. Exanples of

particularly pre -
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7 NRR ;lv NO 11 or a pharnaceutically acceptable salt thereof, Wh&8\ep; .
10 (1) Ra is RBa-phenyl, RBb-pyridyl, RBb-thiophenyl or R8-naphthyl; Rl is
hydrogen or Cl-C6 alkyl; R2 is R9, R10, Rl1ll-phenyl; R3, RI10,
R11-substituted 6-nenbered heteroaryl; R9, R10, Rll-substituted 6-nenbered
heteroaryl Nwexbslsss Al2, R13-substituted 5-nenmbered heter oagemmsoddies hy!
fluorenyl; R15 14 R1I5 R -C -C-heteroaryl 15 di phenytnethyl, R16 or R 6 R3
i s hydrogen, Cl1-C6 al kyl, (C, -0C6)al koxy(CsC6)al kyl, C3-C, 0 cycloal kyl,

C3- C10 cycl oal kyl (C, - C6) al kyl , R5-phenyl, R8-phenyl (C, - C6)al kyt,

R8- napht hyl , R8-naphthyl (Cl- @) al kyl , RB-heteroatyl or R8~heteroaryl (C, -

C6) al kyl; 20 R4, R5,] R7 and 3 are in ependﬁgtl éﬁl cre fd::omthe group
consi sting of hyHF@"'&n&“e Mg NRg"| r%ge 206 al kyl or
C2-C6 al kenyl ; 16 2004 0/ 6655 / USO 632 - islto3

- substituents independently selected fromthe grogg consisting of hydrogen,
hal ogen, Cl-C6 al kydw Cl1-C6 alkoxy, -CgR3, CF30,.. CH3C(O=~+ -CN, GH3S02-,

CF3SO2-, R14-phepyl,| R14-benzyl, <C C(=NOCH3) ,| CH3Gk,= gCH3) , S02
-NH,, - NHCOCF3, B%«‘O mséﬁ@”‘al'ﬂ 1B MﬂHWeg'k )] - NHSO2( C1- CB
al kyl), 0 -NxX 53 ered rer oar yl ~J } erein }X1s -0-, -NH or

-N(CH3)-; Rea is 1 1o 3 substituents Jdndependgnt INy sel ected fromthe group

consi sting of hydrogen, hal ogen, -CF3] CF30O, |- | CF3S2-, R14-phenyl, O
-N A X - NHCOCF3, B I er ¥e6 Fr (yferein X is as defined 10
above; R8b is 1 toX3zsubsti ts i endenthy sel ected fromthe group

consi sting of hydrogen, haloggn, -CF& CR30-, oCH3C(O -, -CN, CF3SO2-,

.

Me‘h)wMe Me\")\rMe Me\n/krMe

NN N\]f,N N\FN
Me Ph

Also claimed are novel CCRS antagonist compounds represented by

the structural formuia Il
R® R°

RS .
R* N
R‘I

K/ N R /|H7
NYO

I
or a pharmaceutically acceptable salt thereof, wherein -.
10 (1) Reis R8a-phenyl, RBb-pyridyl, RBb-thiophenyl or RB-naphthy!;
R is hydrogen or C1-Cg alkyl;
R2is RY, R0, Ril-phenyl; RS9, R10, R11-substituted 6-membered
heteroaryl; RS, R10, R11.substituted 6-memberad heteroary! N-oxide;
R12, R13-substituted 5-membered heteroaryl; naphthyl; fluorenyt;

}?15 R 315
——c':—@ —-(?;;heteroaryl
15  diphenylmethyl, R oo R ;

R3 is hydrogen, C1-Cg alkyl, {C4-Ce)alkoxy{C1-Ce)alky!, Ca-Cio
cycloalkyl, C3-Csp cycloalkyl(C+-Ce)alkyl, R8-pheny!, R8-phenyl{(C,-Ce)alkyl,
Re-naphthy!, R®-naphthyl(C1-Ce)alky!, R8-heteroaryl or R8-heteroaryl(C:-
Ce)alkyl;

20 R4, R3, R7 and R13 are independently selected from the group
consisting of hydrogen and (C4-Cg)-alkyt;

R6 is hydrogen, C1-Cg alky! or C2-Cg alkenyt;



R14- benzyi, CH3C(=NOCH3), CH3C(=NOCH2CH3), Uv _S02 O N A X - NHEOAMBS, 2004
5-menbered heteroaryl and , wherein X is as defined 15 above; R9 and RI10
are independently selected fromthe group consisting of (Cl1-C6)alkyl,

hal ogen, -NR'q', -G, -CF3, -OCH3, -0-acyl, -OCF3 and -Si(CH3)3; Rl1l is
RO, hydrogenwobesyds, - NO2, -CN, -CH2F, -CHF2, -CHO 20 - CHpNEBd1632
pyridyl, pyridyl N-oxide, pyrimdinyl, pyrazinyl, -NRLl7) CO\IR18R191,

- NHCONH( chl oro- (C, - C6) al kyl ), -NHCONH((C3-gC, )cycl oai kyl (C, - C6) al kyl ),

- NHCQ( C1- C6) al kyl , - NHCOCF3, -NHSO02N((Cl- C6)al kyl)2, -NHS®2(C, -C6)al kyl,
S02R20, - SoeNH O - OE AT fP P tsifrs e Zég JaflyRelecedfofline ol

hydr oxy( C, - C) al $apeist msz;eﬁ]xxpz)ma@ @Q:N(éh Cer@;@' koxpo&Ga; €365) al kyl |

-CRR', - Si ( CH3)CH4L(O)B(-C( CHEED) 2, CFEBQ,4, R16Ehe@f) #®MstenzyNH2 or
R14- phenyl R14 is 1 to 3 substituents indep ly sel ected fromthe
group 30 consisting of hydrogen, (Cl-C6) alk CF3, -C002R1-7, -CN,

(C1- Ce) al koxy i CaNIEH;), aﬂgmmm 007 68558027 . A, u&woaegz R15

and R16 are ndeﬂew! edy; p_ hydr ogen
and Cl-C6 aI or tdhggﬂgl)t oget é%&gz h‘éﬁ@?ﬁ? g% %ﬂ”oup and
with the carbon to which they are attac ed forma spiroring of 3 to 6

carbon atons; 5 R', R18 and R19 are im ndently sel ect ed fromthe group

consi sting of H:MEMbereshaipraary! aify RIO’ | sWERLEIBXdS k-, DHPPerYCHaF ( 2)
Ra i s R8-phenyl, RS8-pf#rigylo :@suﬁzsatbbnmph@éndndemlﬁsé&cﬁtﬁrr&mheg%drmt eroaryl

R2 115 Tluorenyl coAk@ieny hdidn, RIS LD OBLGRICHRL CEfBo RiyttEher®e. R

R8, R9, R10, R11, R12," Rl R1 R16, 0 are’as
defined in (1). Preferred corrpounds of forrrula 1 are t hose deflned in (1).

R napht byl W aﬁi;%@?%f’rfe ohBd Rablgahy AT O bl Rbas g8 10
Ve,

REb is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, -CF3, CF30-, CH3C(0)-, -CN, CF3503-,

0]
R'4-benzyl, CHzC(=NOCHg3), CH3C(=NOCH2CHz), SO; |

O
A

-NHCOCF3, 5-membered heteroaryl and \—’x, wherein X is as defined

15 above:

RY and R0 are independently selected from the group corisisting of
(C+-Cg)alkyl, halogen, -NR'R™, -Ol4, -CF3, -OCHa, -O-acy!l, -OCF, and
=Si(CHa)s;

R11is R®, hydrogen, phenyl, -NO,, -CN, -CHF, -CHF,, -CHO,

20  -CH=NOR", pyridyl, pyridy! N-oxide, pyrimidinyl, pyrazinyl,
-N(RYCONR™R"®, -NHCONH(chioro-(C,-Cg)alkyl), -NHCONH((C-
Cacycloalkyt(C,-Ce)alkyl), -NHCO(C1-Ce)alkyl, -NHCOCF;, -NHSON((C4-
Ce)alkyl)z, -NHSO,(C1-Ce)alkyt, -N(SO.CF3)z, -NHCO2(C+-Ceg)alkyl, Ca-Cip
cycloalkyl, -SR®, -SOR?, -SO,R?, -SONH(Cs-Cs alkyl), -OS02{Cs-

25  Cg)alkyl, -OSO.CF3, hydroxy(Ci-Ce)alkyl, -CON R'7R'8, -CON(CH,CH,-O-
CHa)z, '

-OCONH(C:-Ce)alkyl, -CO,R"7, ~Si{CH3)3 or ~B(OC(CHa)a)z;

R12 is (Cy-Cg)alkyl, -NH2 or R14-pheny!;

R14 is 1 10 3 substituents independently selected from the group

30  consisting of hydrogen, (C1-Cg) alkyl, -CFa, -CO2R17, -CN, (C4-Cg)alkoxy
and halogen;




al koxy. The Rea or R8 substituent is preferably a single substituentl KV 708
especially preferred that the R8a or R8 substituent is in the 4-position.

Al so preferred are conpounds of formula 11(1) wherein R3 is hydrogen,
(C1-C6) alkyl, R8-phenyl. R8-benzyl or R8-pyridyl; nore pref erred
definitions fwasodggssd0 are nethyl, ethyl, phenyl, benzyl and ?M“ ?1 i's
preferably hydrogen. For conpounds of formula 11(1), R6 is pre era %?3
hydrogen or nethyl, especially nmethyl. R47Ls preferably nethyl; R5 and R7
are each preferably hydrogen R2 in formula 11(1) is pref erably as defined

f f | i.e.,
N?(r)m g(rarr}[Jhgr éofI gr %9 ﬁn%;’lerﬂggﬁygeﬁ el n ttn%@y%’gﬂtﬂgr ren
_substitution i $YS©agaaNd Qﬁ(ﬂ‘é&"f or R :‘p‘P’éq B'? deoetbRpaienaSadts albylete a 1.

Anot her aspect @foldind WtANké @R a&@ma&m@&&l He@YBAR il ddd rirfdof 3
treatment of H ?ﬁ%l Si r&gﬁa ¢ fective amount of Ca CCR5 aant@ggnr@sot of 30
[

formula 11 in c $h a phar maceutical ly acceptable carrier.
Anot her aspeét of t ha't, rﬁfénhdcﬁtl iase indepandestiuselecieddaomaisé yroup f or

treatment of sol bﬁsg{ prﬁ@s@ @nta fjgﬁ&lon graft v. host disease,

arthritis, r helrat o p arthr ammat ory bowel disease, atopic
dermatitis, psori asF‘s 's?ﬁr‘hﬂr&'kﬂaw lé'r'ﬁ?yésoror mul tiple sclerosis conprising

an effective 35(@nmure ioRBapHeTE RinpypuyNbsRe-akicbhenytt a 11 in conbi nation
with a pharmaceutically acceptable carrier. g& NOV 2004 V\Q1@0166558

PCT/ US00/ 11632 -8 Yet another aspect of this inv Bn | nmet hod of
treatnent of HV corrprl sing adm nistering to."@gn in n@e@héﬂe'%ﬂh
treatment an effectiBéis tiworeny/t, aiphen{iiGhant a@ém st conqﬂouriRJ of fornula I1.

Anot her aspggt of theq mvget hanﬂss @qut,;{goﬁgohmrﬁa{ rﬁe,@t of ﬁ;al 5 Or gan
transplant reje ’S 6,,8% aft v host di'sease, ar'thri'tis, rhHeumatoi'd
arthritis, infl ghma or wand R §B’a§%deéﬁ‘%§bi"d dermatitis, psoriasis,

ast hmma, aIIergl es or multiple sclerosis conprising admnistering to a

Compound of formia | ety EBRpdtAc ol ki BIMKYe GprRaih), B OO0 B
use of a CCR5 ant agoMosg Preferreg ar%mﬁﬂeanfﬂor@aulmﬂ(arwbﬁie@ RAveRtT-ehen or
combi nat i on 16 t W8enaphthyl,rmhereamBRY isr-&IF 3, GF 30t e halgentanduB&isuC1-0g t he

treatment of Hugpea{%mwmefdm@asagu ent' s p:fe@érahge%&g?et@tmﬁmﬁi pS. Still

anot her aspect is Tnvention 1S oni st
formula | or || e8PegidlyPreiarest ihghtheR ao‘ﬂ’b‘"l avPsHiuamtip in 8?%4'@P5W8F‘eA!§Pher
agents useful i prafawed rencorspounds sblormularifahwheraia R aisthytiBoges, &8t-Cen,

ft host di t
Tultpl e schgr ol d iR P By DR prelth R Lol G ©
conponents 6P t /& E”@FHY by oRNE3V W@HW%P%T"&%@ i 18 péetbelr%y Ey‘éfé’gﬁ’&e form
or they can be &dntompbemadofsiepautat Iil1y,;Re%iskireferatip hysiowersepaemye dosage

forms of the aCteL‘;‘.{é'tﬁallysrnéih%P RAT BFRREAbRSmethyl; R5 and R7 are each preferably
hydrogen.
R2 in formula 11(1) is preferably as defined for formula i, i.e., R®, R10,
25 Rl-phenyl, RY, R10, R1-pyridyl or an N-oxide thereof, or RS, R10, R11-
pyrimidyl, wherein the RS, R10, R11-substitution is as defined above for
preterred compounds of formuta 1.
Another aspect of the invention is a phafmaceutica% composition for
treatment ot HIV comprising an effective amount of a CCR5 antagonist of
30 formmula Il in combination with a pharmaceutically 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 etfective
35 amount of a CCR5 antagonist of formula Il in combination with a
pharmaceutically acceptable carrier.



20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the foll q\enm 2004
ternms are used as defined bel ow unless otherw se indicated. Al kyl
represents straight and branched carbon chains and contains 25 fromone to
si x carbon atons. Al kenyl represents C2-C6 carbon chai ns having one or two
unsat ur at ed h@nsbsesssr ovi ded that two unsaturated bonds are R dhpgent to
each other. Substituted phenyl neans that the phenyl group can be
substituted 30 at any avail able position-8rn the phenyl ring. Acyl neans a
radi cal of a carboxylic acid having the formula alkyl-C(O-, aryl-C(O) -,

DR (e e oo s qetes lpengen LY
heteroaryl are %fﬂﬁ%’!ﬁ%éﬁé*é@ﬁ%‘g g’r ?P”F?nﬁﬂi‘féﬁ%ﬁ'bf’eﬁm%éﬁrﬁ% Ve and
ﬁgt ar al ky: i's aryheﬁ@ef%?ﬁ]ﬂ@éntag@steﬁommmd of Somrsula df wmdwesttasweg_ of .

eroaryl repr - yel. gtﬁ%m v b or 6 : QF o ~hlcyclic
groups of 11 toqﬁgﬁéﬁéﬁﬁﬁgarﬁéﬂ@%ﬁ_ 95 et e?’ég{"&dﬁ%’%ﬁﬂggﬁé‘%‘%ﬁhﬁ@“ g‘él ected
fromo0, S or 5N, grafty. Reskfiseasseshrtiszreympicitherthyitisainfaeatery bawRl 16 Nov
2004 WD 00/ 6655i5KaHel 590 VAR, pidriselsyethat] aleigsrbranahipleislatosis nunber
of delocalized pi_ electrons.to _.provide aromati ar [ ROV 4 ha
the rings do not“CHtATH 2 H]'%{Ctgﬂ'ﬁ)g P"o 553%‘"&?1(5‘/38& Ogﬁ?'?rgﬁé% Grjpg.agl?(#%ﬁké
6- menber ed het erasaeynt afianGEREcanagrnistavomoundref lermudd et f.ut ed by R9, R10 or
ont anpl At eq- €. ar AR B oL e o er el
het eroaryl 3Pou§§ "%’Pé“'gyﬂf%'?ms ;!W%H?’arfh@?mg'ﬂm'%w{g Iopéﬂﬁ?fﬁﬁnmfiﬁqeand
the N-oxides therediier #gents useihindhe trebwbentad Human mypunadeficencaMiws can be
FUryl  thieny! . o e e EPAITS, StlircRior aeBREIRS nishG0a the U ol y
and i soxazol yl | %ébggoé?@@"msﬁagc’ﬁﬁ‘é)gﬁarhﬁg%éf’é"ﬁ&é?%}ﬂ %ﬁb'ﬂﬁiiélrb?vﬂgd
through the 2- @me &-mpospthieoages weetibindtietiaagpentafiseld brgerhteanaptatons are
Benzo- 1 used T M e B e ove
e.g. 15 qui nol yl%%%?r?él’ﬁ‘i'?'ﬂﬁlsf’%&?ﬁisr\aﬁ)‘f Eﬁgﬁ?a %ﬁ?é‘%‘iﬂ gﬁ?ﬁj’gr B%ﬂgggt"‘fﬂ' yl
and indolyl. Pragéeormgbnentnoithe tosbiretion chnde ddninBiaredirea sihgleetesager vl
rings at R2 ar ' i | oA RNOShGL fey! group,
the R12 and ngogﬁggﬁ%ﬁ%\f%ié?@@i&f%@agtﬁaiﬁed t%ﬁéﬁgiﬁ??i ng
menbers adj acerfioSgge{aEng gt Hisfc %Fﬁzsoc PTRBRY the rest of the
nol ecul e, a@8 R12 20 is preferably al kyl; however, if a heteroatomis
adj acent to the gETRRED DHILRGTIOR G ¢ggm\im|@§t of the nolecule (i.e.,
as in 2-pyrrolyly, sxlxged herein, the following terms are used as defined below

unless otherwise indicated.
Alky! represents straight zind branched carbon chains and contains

25  {rom one to six carbon atoms.

Alkenyl represents Co-Cg carbon chains having one or two
unsaturated bonds, provided that two unsaturated bonds are not adjacent
to each other.

Substituted pheny! means that the pheny! group can be substituted

30 at any available position on the pheny! ring.

Acy! means a radical of a carboxylic acid having the formula
alkyl-C(O)-, aryl-C(0)-, aralkyl-C(O)-, {C3-C7)cycloalkyl-C(O)-, (C3-
C7)cycloalkyl-{C1-Cg)alkyl-C(O)-, and hetercaryl-C(O)-, wherein alkyl and
heteroary! are as defined herein; aryl is R'4-phenyi or R4-naphthyl; and

35  aralkkyl is aryl-(Cy-Cg)alkyl, wherein aryl is as defined above.

Heteroary! represents cyclic aromatic groups of 5 or 6 atoms or
bicyclic groups of 11 to 12 atoms having 1 or 2 heteroatoms independently
selected from O, S or N, said heteroatom(s) interrupting a ¢arbocyclic ring



preferably attached to a carbon ring nmenber adjacent to the carbomgNgy njppo
the ring to the.rest of the nolecule. Hal ogen represents fluoro, chloro,
brono and iodo. 25 One or nore, preferaby one to four, antiviral agents
useful in anti- H V-1 therapy may be used in conbination with a CCR5

ant agoni st Ofwéﬁ&ss esent invention. The antiviral agent or(_a,g@:f]b;, @y be
e ' or the

conbi ned with 5 antagoni st in a single dosage form
antagoni st and the antiviral agent or agegts may be adm nistered
si mul t aneously or 30 sequentially as separate dosage fornms. The antiviral

agent's cont erbl al g Lol d3Sidd CORBIAFHL AReYb Sbibdin, coppaunds ol (e

present inventi on'd nucl eo Verse Lt ahscriptase
i nhi bi tors, non-provitecaromidic chemcke, prosidedthatthe engh He ot epRtaipadieesRie

okl d hin th
LBl o 2nd Cbfen AUIE aBiiOS iR oM R Rl gg L hese

HAART (Hi ghl
Active Antir et r o¥tMs Ca’#ﬂ%?‘é’ﬁﬁmu igq QY&)an"errﬁf %tquH’%P”(E’P ) EQQ‘%’?E% Reft i :)g Y

with the CCRS afor@gorniNsdxideof All fﬂgmlsmmtarenontkﬁ’lmﬂh’d.ﬁ)gél 26yriA,65558

PCT/ US00/ 11632 I&P?%I/?gn&grﬂp dey%gﬁg g‘?né"rﬂge ﬂe?&bh racr@

transcriptase in use her el n nuc rld?,des and
nucl eoti des and Pldﬁa'ﬁﬁ'g’uéyrﬂw &W‘dﬁﬁal" qrhh‘thIN OXifj@s é{'tﬂf?%tff of H V-1

reverse transcri glepiisored Retersarglyrifgs\\bdrbbn cadras yaebe isbbstitoredess ROA ooR1¥i r al

H V-1 RNA { | | ud
I dovudi ne. ( Az ObREr T8pBRCk lsudied ey (R S8 ugh ANBRE pUIRAR | el ude
d axo- Vel | cafe | thiazohmkdsethiazhlylinigiageisl, Px@zoly zodisonazmylosi ne (ddl)
avai | abl e under sm@eMba@& rig8danm rifermbroamrﬁbahbwﬁhédﬁwugh tK® 2r or

Princeton, NJ 08543 citabine Il [

tradenanme from C‘Pl%séﬁh énutfq'% pgg ﬁghﬁgﬂgte}%}g%% pr:;‘\glfult;‘g B{g (d4T)
avai | abl e under ioinedzBRIUDhtthe depasitiont rﬁjmorsﬁ:lgg@!m&fymé%arsd?ﬁfm@ faged
Princeton, NJ 085A§s§1.téms\d¢@b@@frbﬁmﬁb hawstbhahheups damedtamoviePe)d.R t radenane

from G axo- cone gg% Trl(ﬁ‘é ghr&)ﬁﬁ'g%%r?z?o%gra?ﬂgg%?lﬁéﬁﬁ%ﬁazﬁﬁ oWt r om

di scl osed i n'2W98BY'36
A axo- Vel | cone Resear Rtetarecipejnts, of mebstitgtigofor Saaembepieddhgipiraty! rings at

I[:bi f( ng t PMVEA] Y airé abb@ibeadtiove hovHRENVDN a brrasiabéeiae Heterdaty! lgeaeh, Feé ences,
{ranseri ptase 1 nfi HATOA qeUaTuey® FIC prstani s Rl i eiBRh I unkeR nder

devel opment by Beijgcenttmks sarkon Siningithe PRE R Bedast WhQ)HSli%CU'WQB a
reverse tranggri pt é@rbﬂiﬂ]"atklyt OfiowdvieR if 2 Befcrbatont is adfageaniocthei cdribere of

e 10618 and e 0E A AT BBV a9 il
Uni versity under p@{gr,aptmm%:hed o a carbon ring member adjacent to the carbon joining
the ring to the rest of the molecule.
Halogen represents fluoro, chloro, bromo and iodo.
25 One or more, preferaby one to four, antiviral agents useful in anti-
HIV-1 therapy may be used in combination with a CCR5 antagonist ot the
present invention. The antiviral agent or agents may be combined with the
CCRS5 antagonist in a singie dosage form, or the CCRS antagonist and the
antiviral agent or agents may be administered simultanecusly or
30 sequentially as separate dosage forms. The antiviral agents contemplated
tor use in combination with the compounds of the present invention
comprise nucleoside and nucleotide reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors, protease inhibitors and other
antiviral drugs listed below not failing within these classifications. In
35 particular, the combinations known as HAART (Highly Active Antiretroviral
Therapy) are contemplated for use in combination with the CCR5
antagonists of this invention.




U.S. Patent No. 5,814,639 and under devel opnment by Triangle 25 16 NOV 2004
Phar maceuticals, Durham NC 27707; beta-L-FD4 (also called beta-L-D4C and
naned beta-L-2', 3'-dideoxy-5-fluoro-cytidene) licensed by Yale University
to Vion Pharmaceuticals, New Haven CT 06511; DAPD, the purine nucl eoside,
(-)-beta- D 2V800635% no- purine di oxol ane disclosed in EP 06BGIUArR

| icensed by Enobry University and the University of Georgia to 30 Triangle
Phar maceutical s, Durham NC 27707; and |o#&nosi ne (FddA), 9-

(2, 3-di deoxy- 2-f1 uor o- b- D-t hr eo- pent of ur anosyl ) adeni ne, a acid stable
purine- based rever seTheaemc‘triuptezms:deiaﬂu i cdierticd rsaez\senam%bypta&:e impibitasd

under devel opefit: L & uBRGERNBahOGucle Uitk ShasoRBkgEs R 10420 35

The term "non-nuc e05| de reverse I"s) as

used herei n neansakgHes tharesfdhatashibii dne ﬁﬁ‘i‘ﬂ'%ctf HIMe! teversa *t’?”s‘%i'lptqfnevthf

reverse transcr spbane whiéh MMy200te\Wa QR SEDEBVIRCTERERR HMBAZRNA Intby pi cal
sui tabl e NNRJI s i ncl Fgmgmapl ne (Bl-RG 587) avail able under the

VI RAMUNE t r adlenBfY'P inger Ingelheim the nanufacturer for Roxane
Labor at ori es, Col unbUigpicarsuitaiedyR HislinsidedidorudinBHART) avaiEtieynderdhe abl e

under the RESCR %\%Qﬁ&@ﬁiﬁné errW QlaRkbaNBRsdre fadiREbAréR TriaRbleduevat er
NJ 08807; efavirenz

| d W94/ 03440
and avail abl e uRdé9dit H@angiﬁzﬂ% fya )}%ﬁéé]qr%ggn%ggﬁc qgﬁ‘%ﬁé@%"‘t i cal Co.,
W m ngton, DE BHSfRB&MERSquibblGdl, Pdrvckton,aNd Oﬂﬁ)«p’yr zalcitabind (dd@)available under

devel oprenty 5y EAAL/TRE! i rabBhaHO 1ol AP Rl ABERT NufiZy 1049 10

f |
(ot S o e S e semere e o
di sclosed in V\Dw,@ré $609 CayErintetet, J 08543 laddewediog (BTT) dyailahuwrater

Phar maceuti cal s, IVIW@H&!&& fﬁﬁp %%&&V&Q%gmé\ﬁ&eda‘}gh Triangle, NC

(1- (et hoxy-nmet hyI
(phenyl net hyl ) - €7, QQ 1P{b3¢i}wfd 55?2#%9)@%5'@?%3 indVEB5(R02a an? arailebls wider 15
Chem cal Cois anQhélﬂmEﬂﬂmbﬁﬂﬂi&ﬁémt@lﬁm\ﬁél@dtﬁné’ﬁasmbl]'trlam_l;lles NC Dur ham NC

27707; and (+ 0l C: I

di scl osed i g} ?\II %E}%ﬂ@ ég@wﬁ %Xll?%@b%l c%\%gggﬁ dn@ergﬁé Cﬁ@vdﬁsearch
which is co- deviagpnarge(rom GieathSrienses RAster it A A4424; IeRucay (

adm ni strabl e pr‘l‘Bd‘ﬂM) adciEbsideaeversp teineakmase Hibitoo discld'sRid' ih B used

e 1 RS | DBGRRIEk S e U B A3Bonl 0 pEIAMA o [ (1

proteolytic cle recursors

r G and
GAG Pol ~ pol §8r otSsuid) Princeies. W.@B#Fg @%&Pg%r?cﬁvsmfﬁ W'@ '3‘6'9 d in
i nfectious H V- Xin th Yornpeioh egsemic miikiuiré of BCHt0EtEand BRdN0818pwidey a

pept i domi meti c HelBhiHeAP by éécne&w@@c% @5; e%t: Aﬂﬁ&%d%ar%a and

substanti al pepti ava as |1
as nonpept i dg B,qw@gggbme [(-) 'TC l:censed tfrom Un%versuty unJerrEmory r?lv. we

U.S. Patent No. 5,814,635 and under development by Triangle

25  Phamaceuticals, Durham, NC 27707; beta-L-FD4 (aiso called beta-L-D4C
and named beta-L-2', 3'-dideoxy-5-fluoro-cytidene) licensed by Yale
University to Vion Pharmaceuticals, New Haven CT 06511; DAPD, the
purine nucleoside, {-)-beta-D-2,6,-diamino-purine dioxolane disclosed in EP
0656778 and licensed by Emory University and the University of Georgia to

30 Triangle Phammaceuticals, Durham, NC 27707; and lodenosine (FddA), -
(2,3-dideoxy-2-fluoro-b-D-threo-pentofuranosyl)adenine, a acid stable
purine-based reverse transcriptase inhibitor discovered by the NiH and
under development by U.S. Bioscience Inc., West Conshohoken, PA
19428,

a5 The term “non-nucleoside reverse transcriptase inhibitors”
(“NNRTI"s) as used herein means non-nucleosides that inhibit the activity
of HIV-1 reverse transcriptase.



inhibitors e.g., VIRACEPT (avail able from Agouron). Typical suitabl J‘BFAW 2004
I ncl ude saquinavir (Ro 31-8959) available in hard gel capsul es under the

I NVI RASE tradenane and as soft gel capsules 30 under the FORTOUASE
tradenane from Roche Pharmaceuticals, Nutley, NJ 07110-11-09; ritonavir
(ABT-538) avWPREmEfss$ under the NORVIR tradenane from Abbott PCABSPOMER es,
Abbott Park, IL 60064; indinavir (MK- 639). avail abl e under the CRI Xl VAN
tradenanme from Merck & Co., Inc. West Pbl ht, PA 19486- 0004; nel f navir

(AG 1343) avail abl e under the 35 VI RACEPT tradenane from Agou
Phar maceuti cal s, | ncTypita Soitatle GNRSIs0BGude PEVIrARIRe éﬁhﬁﬁ’sgﬁaﬂ@ﬁ?'e

tradename AGENE pé‘\ﬁﬁﬂmm@mr‘a%n.@ﬁ@tfﬁﬂﬁgdenhm rtm;emedarmevel opnent by

Vert ex Phar maceu 4%)1%'!2%%24!%%%@ from

4
d axo- Wl i cone, "@GUW@O@& F\WOG/’-@@QB%“#@%%&&Q
Triangl e, NC ungesarnueaayedhimbieessdanbe RESCRESTQBWaden@BNSrB4475)

il able f o ||
i scover ed by NepaTvTa Mgk Y Bragaudiceriinesds. o 793&3,&}?&4@6@;0% ¢
urea di scover edbbyzaBapiorR-ona gisereed indyeP AP apg ay der the

Phar maceut i cal s g8y R 33d6R8medrora DAt iPharmacerticati©oes | WitmingtornyDE

Bri st ol Squ 0 HV-1 PI:
ArBIT83c7)8 %gref dg%ﬁ“g%&t BE\?} ig%%é\li] &g@&,{jﬁ%ﬁﬁgﬂ@%ﬂ%&%'%d AG 1549 an
orall'y active i neeslamhentizy Bhamacialasd dlpiehn BVWEBI@TWnNém@@Hl 49

#S- 1153) a“g U”g{%hn%)’éh%ﬁ WFSbﬁsﬁg%US’B-dl&l&'@éhéﬁ(ﬂWhldlah@prbmw 1f(4LaJoIIa
CA 92037- 1028 t IL-2,
IL-12,  pent af usyeaEin i}rvgﬁmwas?o‘é%é@w i ePayt GRYBRER T WO Sathe ' -

ri bonucl eosi de tahi phaeptimical dedelopmeat bynhgbutszhammmvyﬁb Infudiavedd i n the
activation of Téﬁ\ J%%O% 7. Y550- %F@o_xgé ?ﬂé&hoiﬁﬁme‘?ﬂgi) 5_§1uﬁéimg,|e@qu)e¢.oprrent by 15

R

Bristol -Mers S r'ec I nic

synergistic eff erwknetﬁgl Rt ?(}’?@ﬁ'”m"g%?%gnﬂeﬂ'ﬁcfﬁi’qﬁ@wgé‘éﬁs g%\égl ed with
stavudi ne. Kk-2 Oh‘érrd:taitﬂu)sad undeAjevelopmenttry Didrge Pharmeacedica®- 0176299,

and Chiron U S. o7§§n%%§2%anaﬁéwg\é~s@éﬁm ) artbB4Shifnari 48234,

4752585, d 49 | | d
tradenamaaprom Gﬁ*ﬂY%ﬂYl‘%&aﬁ\;%seﬂﬁ’éN\}N e Pagent 4@?@%@N§%%§e‘$fo ?: |n)zed

powder for |V i gdHesd Rasedrclsowhidhiimncsdeatlopimg ( &boaianem&wlﬁmt’l‘@nmv&ﬁﬁas
dilution with water?"ya%&m%%i@ ea;Pr%Hbdl to about 20 mllion I Uday, sc is
m

preferred; a dos¥ I on

| U nor.e efe | L-12
i s di scl ose@®0i n W96T s term ‘praterse ipfabitorp(” g}/% PﬁH]s?é(!‘r‘?ée'an Wﬁ@@gﬁ cal s,
Nut | ey, NJ 0711Qy meqm\am@rd\arage canemipmee Rropiredtisr, theNmdlendytic wa\@nsm a

dose of about 0.5 g%&g@v&k}%/@; E’f G0l GAG arll GINS FTBbGhHRMnSRC | S

referred. Pent af'u5|
P into the individual functlonal ro?ems found m infectinus HIV-1. HIV

protease inhibitors include compounds having a peptidomimetic structurs,

25  high molecular weight (7600 daltons) and substantial peptide character,
e.g. CRIXIVAN(available from Merck) as well as nonpeptide protease
inhibitors e.g., VIRACEPT (available from Agouron).

Typical suitable Pls include saquinavir (Ro 31-8959) available in

hard ge! capsules under the INVIRASE tradename and as soft gel capsules

30 underthe FORTOUASE tradename from Roche Pharmaceuticals, Nutley,
NJ 07110-1199: ritonavir (ABT-538) available under the NORVIR
tradename from Abbott Laboratories, Abbott Park, IL 80064, indinavir (MK-
639) available under the CRIXIVAN tradename from Merck & Co., Inc.,
West Point, PA 19486-0004; nelfnavir (AG-1343) available under the

25  VIRACEPT tradename from Agouron Pharmaceuticals, Inc., LaJolta CA
92037-1020; amprenavir (141W94), tradename AGENERASE, a non-
peptide protease inhibitor under development by Vertex Pharmaceuticals,
Inc., Cambridge, MA 02139-4211 and available from Glaxo-Wellcome,



acid synthetic peptide,disclosed in U S. Patent No.5, 464,933 |i censEﬁjNWZi]ﬂi
Duke University to Trinmeris which is devel opi ng pentatuside in

col | aboration 30 with Duke University; pentafuside acts by inhibiting
fusion of HHV-1 to target nenbranes. Pentafuside (3-100 ng /day) is given
as a conti nuBEL00EE5S8 nf usi on or injection together with efavPFEHI00ANE2 2
Pi's to HV-1 positive patients refractory to a triple combination

t herapy; use of 100 ng/day is preferred.- {21 ssum Project No. 11607, a
synthetic protein based on the HHV 35 -1 Vif protein, is under preclinical
devel opnent by ResamrchdseaglehNCDavdsr@rrexpanded acdessusrabam;9Bsiavir | srael .

Ri bavirin, 1-B- A e '

avail abl e from REN% ar ng@(e)aa%gl ggfe %%gﬁé/%%ﬁgﬁ% 00 eé’g%éﬂg%#ugo% 11632
-13 inc., Cost a (ntgimalhcaiscoveregyiiavaris.Baseh SWizenradi(6RPH VakesOMired in
U S. Patent No. .,02% Y:?éure%e&&l‘éfb"“ @gtﬂudﬂn\/=ﬁd Uheepgyveldsmsraas herein

means any anti - u found eating H.\\-1 infections in
man al one, g&' g??ﬁﬂt'f’? (é’?%lzﬁ 1%?13‘% ?pé'sﬁé’gdeespem ally the
HAART triple ancﬂayeb:hmwh@ydimﬁohﬁyexsrﬁcumm dpinestormyl @8843s ab eadiide known
?Eglr ag: ?a/-sl Shgﬁro%gx'e?éndrﬂﬁ\mi’@l bﬂé'lr’ SZG uRBEr bé@l&ﬁﬂeﬁﬁbﬂ&?dtﬂ[nﬂ%c}?@ﬂ@ﬂknat I on
gs sel ec romtwo
NRTI's, one PI, %éQ‘%ﬁ\d ’I!Aﬁ?%lhﬁ“%ﬁé q&ﬂ&ﬁc"vaﬂa'd@?# %aab?faaget IeRyere
anlt |t - gl V-1 dr ug&)ys@hleabgngsmbrfdgb#ﬁ NERY bsdamdePﬁsveTlérgrpe?Tﬁby s?murablt ﬁ HAART -
mul tidrug c s pl e conbi nation therapies
such as tvvo?ﬂleT rﬂgaceb @%%Hh@ L'E’D?H]éﬁ g%ﬁdszband .one NNRTI gnd ((F:))
quadr upl e corrbl nat i orfP¥REARIIES 2gentsHnglYde Mydmmyrea, ”B‘Fl‘é”’Pl'ngmH- d%second Pl
or one NNRTI. | pdntsfatiterindofisdbmriojeet piat l @805, HiytiraxyueagDeoxigidat o start

anti-HV-1 tr eatn'B%E\LS}@o%mF tnghéénqr%tg re@%@eﬁﬂwbﬂgr ttrt?@[-:-ﬁﬁ)ﬁwe H@/SBPE% g{ t wo

NRTlI s and one PI I nt ol
conpliance i s essdination of Txelsmmaedistovaiad aHhe NCRRANsdes SavelPRPENLDY houI d
be noni t or edsev@sta-RysR8disibb ShOplﬂedhmMalrs&J:onéQaﬂN@:t sheani 1o Raeoalr t h

dr e.g., one Pl 0 -

an?el ngt ypi cal ﬁyﬁgng | e%f%g!ghftﬁgt :Rg%fgdiﬁ’ﬁgo cf?e 'iﬁﬁ?g E(??/ﬁ %Q’N%dtﬁm'ﬂgue
COVBI NATI ON THEFWWLE@G AlL-Zfs 9!5@10@%1 ARoBAtoTHZO0AAREE8 1 Taksid RiRkTI s* + one
Pie 2. Two NRTI g176209cafnNBRirbAN.]S. 3280t Nbe (REIBRESEor830Mar | 4569786 api es

Tuo NRTIS + one fyih5 356000 B0EaonG MEEa s ArdRBMTAGSEer ] 30 Two

NRTI" One NRTI [e
20 LEUKIN (aldesleukin) tradename from Chiron Corp., Emeryville, CA

94608-2997 as a lyophilized powder for IV infusion or sc administration
upon reconstitution and dilution with water; a dose of about 1 1o about 20
million 1U/day, sc is preférred; a dose of about 15 miliion IU/day, sc is more
preferred. IL-12 is disclosed in WO96/25171 and is available from Roche
25 Pharmaceuticals, Nutiey, NJ 07110-1129 and American Home Products,
Madison, NJ 07940; a dose of about 0.5 microgramvkg/day to about 10
microgram/kg/day, sc is preferred. Pentatuside (DP-178, T-20) a 36-amino
acid synthetic peptide,disclosed in U.S. Patent No.5,464,933 licensed trom
Duke University to Trimeris which is developing pentatfuside in collaboration
30  with Duke University; pentafuside acts by inhibiting fusion of HIV-1 to target
membranes. Pentafuside (3-100 mg /day) is given as & continuous sc
infusion or injection together with etavirenz and 2 Pi's to HIV-1 positive
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
35 -1 Vif protein, is under preclinical development by Yissum Research
Development Co., Jerusalem 91042 , israel. Ribavirin, 1-B-D-ribofuranosyl-
1H-1,2 4-triazole-3-carboxamide, is available from ICN Pharmacsuticals,



Two Pls[err] + one NRTI[err] or NNRTI[err] One P12 + one NRTI? +]<§rM}V 2004
NNRT13 35 FOOTNOTES TO TABLE 1. One of the follow ng: zidovudi ne +

| am vudi ne; zidovudi ne + didanosine; stavudine + |am vudi ne; stavudine +
di danosi ne; zidovudine + zalcitabine 2. Indinavir, nelfinavir, ritonavir
or saqui navi WoYpbessyel capsul es. 16 NOV 2004 WD 00166558 PCPLUSEOY/MSB32 - 14
3. Nevirapine or delavirdine. 4. See A-M Vandame et al Antiviral

Chem stry & Chenotherapy 9:187 at p 193: 137 and Fi gures 1 + 2. 5.
Alternative reginmens are for patients unable to take a reconmended 5

regi men becauselrst, GostpiMensc & 4r isbinenstasture @rddPIpylation afefesdibse iho  f ai |
or relapse on augmﬁgﬁpggmgqglmn Doubl e nucl eosi de conbi nati ons may
lead to H V- resistance and clinical failure in man atients. ?_HVMbst
data obtained with shB@igiaviantiy -7 thesary s l(%‘&c'her&%bmﬁgﬁﬁﬁay anti-

Zi dovudi ne, st amu;d_; fnanowseiutl torasiatiag }-Ayehimedmosmn mant dlené regatsmeartt ofof

r heumat oi d a a}‘“‘ﬁ‘r‘? Eg’ﬁgﬁ‘?{g‘?nt‘h%g‘esmﬁé%‘ﬂé{” %ﬁ-ﬁ;@ﬁag anbnf | ammat ory

bowel di seas erosi m nistered in

conbi nati on wtnuacﬂf@pm@ﬁemm%me%f Tm@'@“ﬁb@s@?ﬂwq avehfYdn are as
fol I ows. Sg' id Qﬁﬂaﬂe& ir%nﬁiéll a0t afeedu&cr’s-rh@tai t@:’lﬁxuﬁfzﬁlﬁg cdmbh@&bndhérﬁﬂ!%@ i mune
suppressants suc as cl.o i ne euki i rnus,
an!tolol ynphocyt e Ihas ¢ ﬁ;at 'Ef(%qgr%?n?n bﬂb\{/q ‘%Hgsg lg?tejdgrcgmlfw% tor y !jovvel

di sease: |L-10 (asseeorusms BENrESHNATS  and(ii ot ipast TWZOa'élrleﬂoﬁrn@S seleetedat oi d
arthritis: ggthg Pﬁﬁ&@hﬁﬂ% PIsOPTyiGal sEitabie POsRTamheldrug ottt atfonand

mycophenol at e et | |p e sclerosis: interferon-beta,
i nterferon-al ph e'%\?lﬁng &t ds. Certain conpounds of the invention may
exi st is different igotiplé comdinationiBerapiay. sucbrasiwcoNBITls, antt ase BY eof soner s,

at ropi SoMer s anghigbalPTiEland Ui NRKAN! BAR (ARG COREMAHcHURBHpRATET S
udal

both in pure forman

conpounds wi | | BHCTHR$ W%Nﬁﬁ?%aPﬂ? E’?hgd 5%9833"@2%%8%@*%&% rgﬂmﬁgﬁéjiglsna
car boxyl or 1phenaive patigntspixisl prgfartast tonesanufbﬂﬁoUhdstm@O withthe dripe

phar maceuti cal | ¥oﬁ1891%%ﬁme‘?a§gr" thé usgéﬁﬂpé ?m'lq’s‘i ahl OheFlis réfBrYedj Dpledde

sodi um potassium cal ci Silver .,so

contenpl at ed ar @%ﬁﬁ@@%{ﬁﬂ%‘%ﬂ%%%?ﬁﬁ‘@%‘%e '5Iq5§793t(@ ?%B:I Anes  such
as ammoni a, al kﬁlvanmmesqlaslmyait&y;ejaa#oﬁqdlmbemwtowctrevmyﬁgﬁum’thmeﬁhcaﬂm t he

like. viral load plateau, a fourth drug,e.g., one Pl or one NNRTI could be added.
20 See the table below wherein typical therapies are further described:
ANTI-HIV-1 MULT! DRUG COMBINATION THERAPIES
A. Triple Combination Therapies
1. Two NRTIs' + one P
2. Two NRTIs' + orie NNRTP

25

B. Quadruple Combination Therapies®
Two NRTis + one Pl + a second P! or one NNRTI

C. ALTERNATIVES:®
30 Two NRTI'
One NRTI® + one P12
Two Pis® + one NRTI” or NNRTPP
One P2 + one NRTI” + one NNRT®

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




35 Certain basic conpounds also form pharmaceutically acceptable salts,
e.g., acid addition salts. For exanple, the pyrido-nitrogen at on%s5 N&K/ZUIM orm
salts with strong acid, while conpounds having basic substituents such as
am no groups also formsalts with weaker acids. Exanples of 16 NOV 2004 WO
00166558 PCTwO%0/84s54 632 - 15 suitable acids for salt fornatiRIT/CHE11632
hydrochl oric, sulfuric, phosphoric, acetic, citric, oxalic, malonic,
salicylic, malic, fumaric, succinic, ascotbtc, nmleic, nethanesul fonic and
ot her m neral and carboxylic acids well known to those in the art. The
salts are prepaged Ne@eHise bt d@labignkér ee base form 5 with a sufficient

The Tree base form s re- VapBREPREL ") L ERelisty ETREEREY TP
suitable dilute aquaJmBTlaapeTQs'me aolesgmhs s 23I| I ut e aqueous NaOH,
pot assi um car bogat e, H.m.uFPQ%é‘r%Pﬁi.ﬁ?QWIH ?‘*ﬁé&‘t?%éb% to kB Breeombns@etior ns

differ fromthelr respective orns sonmewhat jn, certa i cal
properties, %ucwgﬁge%gﬁﬁ%’?q Pt COMPIRRCE PrRlIPTE Y s | TOXIHTY t?ﬂd Q’éh"%ﬂ‘éﬁ base
salts are ot herfaiieg rélapss ahaentecommdraled r espegimes. Doeblédasdedsides f or

pur poses of ¢ e L AUERLLADbaFHEMEC] JeBREnP SRy SRES) il TRIed Lo be

phar maceuti cal IS/O ts wthin the scope o e invention and
all acid and bapatients salts are consi dered equi vaI ent to the free forns of

t he correspondi @g qqesap@mga;a‘tghe@wmcgaq&rﬂfv:rhha ritowant (e@oh 400 bidils of

the inventign be,.made..b own in the art, for exanple
by the pr ocg]du d@%%ﬁ%% ‘ﬁ(ﬁn%g’(ﬁﬁ:}aﬁgﬁahgeact I on schenes, by the
nmet hods descri bed in the exanpl es bel ow, and by using 20 the nethods

described in W96/ 26&8&@%0%98&@5%88@&%1‘ fr@dnﬁé/tbmar&ﬁit‘geﬁérssm andagent s

(T et hanol 9iefoies dsBhsmdnimeagy vavelTeoatt & h%ico'é Hiy %&i”’ém?
acet at e ( Et QAc) whicK, dsndbenadimiriisterathin apentimnion; with ihlelﬁa R&ar8agenigtEioll ( TFA) ;
1-hydroxy 285 befpgqd ,&@gtq},@er(ﬂmg asToldWwer oper benzoic acid (I\/CPBA)

1 (5 i ot hyl aﬁqE%‘?éB% BEPT YRR EIoclion BB PILG IHEBERPS: I «g R s
room t enper at ur syppressaFtEsish ahicuclpagerinecandintarisykiphy (ILMD); 1ac ffhl}l Et
is ethyl, Pr i Saﬂtrl%ého«lcﬁﬂ ghébdvth W—fﬁnh@od@rhﬁﬁd kiergild; Ac is acetyl.
Scheme 13 R3 mflammatory bowe?%]a_'ge IE 1'8 (see Bs 5,368,854), steroids and

20 azulfiding;

rheurnatoid arthritis: methotrexate, azathioprine, cyclophosphamide,
steroids and mycophenoiate mofetil;
multuple sclerosis: interferon-veta, interferon-alpha, and steroids
Certain compounds of the invention may exist i different isomeric

25 fomms (e.g., enantiomers, diasterecisomers, atropisomers and rotamers).
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

30 may form pharmaceutically acceptable salts. Examples of such salts may
include sodium, potassium, calcium, aluminum, goid and silver salts. Also
contemplated are salts formed with pharmaceutically acceptable amines
such as ammonia, alkyl amines, hydroxyaikylamines, N-methyiglucamine
and the like.

35 Certain basic compounds also form pharmaceutically acceptable
salts, e.g., acid addition salts. For example, the pyrido-nitrogen atoms may
torm salts with strong acid, while compounds having basic substituents
such as amino groups also form saits with weaker acids. Examples of



123 cR5COOCH C 16 NOV 2004 WO 00/ 66558 PCT/ US00/ 11632 - 16§ HNRB ¢ R
5NCN -~'" 1v 8NBoc 90Boc RBAMRKNI 9in~N10',,NH Reagents
and conditions: a: R4CH( OS02CE3) CO2CH3, base (e.g., K2C®); b: Cl CH2COC ;

c: NI-13; d: NaBH4-BF3; e: N-Boc-4 5 piperidone, NaBH(OAc)3; f: CF3CO2H, g:
acyl ation; h:wbobBeessd- piperidone, T(OPr-i)4, Ft2AICN, is CHBGUYBS06/11682
Schene 1, a benzylamine (1), wherein R and R3 are as defined above and Rl
is hydrogen, is converted via (2) and (3) Wo the diketopi perazine (4),
wherein R4 is as defined above, which is reduced to 10 the piperazine (5).
Dependi ng upon tmamwedm&aau&maﬂoum hytifetisioris, sutudc estsephiorict wo way's.

Reduct t t finall
Ryl at ed to ¢ ho SEoRIS st aRRiTG T8 Emall RORRRE ek Gbpe, 11 Nl LY
alternatively, a’natmh: fmema@esnéf@n@randeqber minesH apg\caghweic enigsavelhkravn i | e
(8), which, aftg E:nhbﬁé‘ﬁr{‘?%tad’“ Tt it %@@@bﬁcbﬁtacﬁég fHe/feé Bhse form

deprotection to I na | ation af e conmpounds o

formul a | B wifer eV R&quf@%’tmtﬁéo% r{iﬁsﬁw ac'ﬂgwé?é‘t?ﬁ %?gF PMEnd (10) is
carried out undetorfientidadltnaroed] Thefiee basg.iorma mhy becegpmeratedBYCOERtiB d
reagents such a ] m&.ﬁp 0 15
e.g., (S)-net hylsth%)E= s(é‘lijtf)“s}i'ghl| ?Q?;{db l%ﬁﬁg@lagﬁeﬁg E%‘%}ed&g émrlh%aé@'g@eg ﬁ&'!s'tep a,
20 e.g., methyl N&PH, petasswm F‘TIVPP&@’@ ampmMania 839,peditm RisrPanateontRrIiEe of

formulas | A  andhddd toimé ofiteNBdn?Pie# r¥peRay & 6a5HrNEEoEMHAL 16 88rtain
10  physical properties, such as solubility in polar solvents, but the acid and
base salts are otherwise equivalent to their respective free base forms for
purposes of the invention. '

All such acid and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base

15 salts are considered equivalent 1o the free forms of the corresponding
compounds for purposes of the invention.

Compounds of the inverition can be made by the procedures known
in the art, for example by the procedures described in the foliowing reaction
schemes, by the methods described in the examples below, and by using

20 the methods described in W096/26196 and WO98/05292.

The foliowing solvents and reagents may be reterred to herein by
the abbreviations indicated: tetrahydrofuran (THF); ethanol (EtOHY);
mettiano! (MeOH); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc);
N,N-dimethylformamide (DMF); trifluoroacetic acid (TFA); 1-hydroxy-

25 benzotriazole (HOBT); m-chloroperbenzoic acid {(MCPBA); triethylamine
. (Et3N); diethyl ether (E120); dimethylsulioxide (DMSO); and 1-(3-
dimethytaminopropyl)-3-ethyi carbodiimide hydrochloride (DEC). RT is
room temperature, and TLC is thin-layer chromatography. Me is methyl, Et
is ethyl, Pris propy!, Bu is butyl, Ph is pheny!, and Ac is acetyl.
30 Scheme 1

R® R R /?\3 5:
R/LNHz —> R}\ ”kCOOCHa—P—b R” "N” “COOCH,
1 o s O of



Lo NOV 2004

-17 Schenre 2 R3t R3B! P" ks- R~- ORHRBRARBR4 1 j---\ -

RMOS02CH3 HN% -./ NBoc 13 Rl - N O NBoc 14 R6 HWN-~NBoc R3 R4 g f R " e-g
It) r "O NR6 RN--- IC9a ~NH N Boc So Reagents: j: oxaborazolidine,

BH3; k: CH3S2Cl, base; |: CF3CQ2H. In Schene 2, the conpounds are prepared

by an al kyl awpowegdsdcess 5 on a pre-forned piperazi ne deri vVRCTAUSMWIFS2
exanpl e, preferred conpounds wth the S S stereochem stry nmay be obtai ned
in this way by chiral reduction of a ketflme (11) to the al cohol (12),
activation as the nmesylate, and displacenent with inversion by treatnent
wi th a suitabl e piperazigie,g* which may ei tFt?eere nmono- protected, in which
case tinal elaboration ;Q ){F‘w res qeprot f ol | oyed by the steps
described in (%) -e(g)RinNSchemre 1.tg oBt al 1 or—nﬂ'y el abor at ed
prior to the di’spTacenment ' whi ch cése/'ﬂ i nal steps are (f) and
(g) (deprotection and adyl atio §od N Schene 1 Eo,\pbt ainl D. 15 Schene 3
R4 R4 HN 6 RCHO RAN 6 CF3COZH. amde t_N NaBH( QAc) 3 formation Boc 15
~NBoc For conpounds whefe and Rl are ng:h , either the al kyl ation

route of Schenme 2 or i ve am;nati od as typified in Schene 3
can be used. 26 Se‘:h-ene 4 R4 N4 HN-RR - ~N R6 N-debl ocki ng;
~ ‘L,j \/
B NBoc 9 \G@Boc
R R

i H}\ N’$\| g

o S

Reagents and conditions: a: R4CH(OSO2CF3)CO2CHg, base (e.g.,
KoCOaz); b: CICHCOCI; c: NHs; d: NaBHs-BF3, e: N-Boc-4-

5 piperidone, NaBH(OAc)3; CF3002H' g: acylation; h: N-Boc-4-
piperidone, Ti(OPr-i)4, E1oAICN; i© CH3MgBr.

In Scheme 1, a benzylamme (1), wherein R and R3 are as defined
above and R1 is hydrogen, is converted via (2) and (3) to the
diketopiperazine (4), wherein R4 is as defined above, which is reduced to

10 the piperazine (5). Depending upon the desired R® substituent, this is
processed in two ways. Reductive amination gives (6), which can be
deprotected to (7) and finally acylated to ine compounds of formula 1A
wherein R5 and R® are H; afternatively, a modified Strecker reaction on(5)
gives the aminonitrile (8), which, after treatment with methyt Grignard to

15  give {9), deprotection to (10) and final N-acylation affords the compounds
of formula IB wherein R5 is H and R® is methyl. Acylation of (7) and (10) is
carried out under standard conditions, e.g., with a compound R2COOH and
reagents such as DEC and HOBT. Use of a chirat compound of formula 1,
e.g., (S)-methy! 4-substituted benzylamine, and a chiral lactate in step 2,

20 e.g., methyl (R)-lactate triflate, will result in chiral compounds of formulas 1A
and IB.



Rs NN N am de Neal, base formation NBoC 16 NOV 7004 WD 00/ 66558 16 NOV z004
PCT/ US00/ 11632 - 18 For diaryl conpounds, wherein R and R3 are each aryl.
an al kylation nmethod as typified in Schene 4 is preferrred. Schene 5 CF30
1. MgBr2. NaBH(QAc)3 NC CH3 CHO CH3 HN Et A2 ICN~ L NBoc CFBONC CH3 N L
NBoc | NaN( T@P@esSE3CH2 CH3 CH3CH21 CF30~~ / N boc 2. sepaF&f®SPUidfer s
CF30-kel"™ \ L NBOC CH3 5 Piperazines of formula 14, especially those
wherein R3is C2-C6 alkyl R3 . R i~ ss" 14 benzyl, may al so be obtai ned by
a process wherein the R portion is introduced as shown above by an

al kyl at i on- decySutsmer2 sequence. The reaction is exenplified for conpounds
wherein Ris CF3C}4:phe51yI is hydrpgen, R3 i/ ethyl ang® R4*is nethyl,

but using appropr e_sIantl ng KO matkerials, ot fen ¢ npo@ds of fornula 14
can be simlarl g praepar oScherre ﬁ@sozmg\l M’N@Gc R17 M 20 n 19
Reagents: m BOC21C1) base; 9: R6MyBr , % CClSCCJZ'H_MBFBqﬂ (e

9 f a/\ A e-g
ID ¢ K/N RS R 'N —_— G

NH
\OdBoc 5a

Reagents: j: oxaborazolidine, BHa; k: CH3S02Cl, base; I: CF3COzH.
In Scheme 2, the compounds are prepared by an alkylation process
5 on a pre-lormed piperazine derivative. For example, preferred compounds
with the S,S stereochemistry may be obtained in this way by chiral
reduction of a ketone (11) to the alcohol (12), activation as the mesylate,
and displacement with inversion by treatment with a suitable piperazine,
which may either be mono-protected, in which case tinal elaboration
10 requires deprotection followed by the steps described in (e) - (g) in Scheme
1 10 obtain IC, or may be elaborated prior to the displacement step, in
" which case the finat steps are () and (g) (deprotection and acylation) as in
Scheme 1 to obtain ID.

15 Scheme 3
R* R

CF3COH;
HN)\| RS RCHO RN & o

ettt o e ’
'\/N ‘\/ \l/\ amide
NaBH(OAc)3 iormation
NBoc

For compounds where R3 and R? are each H, either the alkylation
route of Scheme 2 or a reductive amination method as typified in Scheme 3
can be used.
20 Scheme 4

4
) /Hi i
3 N-deblocking;
Ht\' R® RR"CHCI R N)\l R .

N k/ N amide '
Nal, base ) _ formation
NBoc NBoc



p: CF3CO2H;, q: NaBH4, BF3. 15 As shown in Schenme 6, conpounds beaﬁﬁrlu\@vam-’i
additional alkyl group at R5 on the piperazine ring may be prepared from
the diketopiperazine internmediates (4) of Scheme 1. (4) is activated by
conversion to the N(t-butoxycarbonyl) compound (17); addition of a
Gignard resgeodes8ssd sequential reduction, deprotection andplcaaisesnigd
reduction provides (21), which can be used to prepare conpounds of formula
| in the manner described for internediati+5) in Schene 1. 16 NOV 1004
PCT/ USOQO 11632 -19 O p-C C6HAH2C N NH HZN( O C N~NBoc Ph N NBoc NNBoc NON
Boc Many pi per azi nes:gihieiidf dbrfiobnd whafali i 4R FBIaE feaBarflcan ¥k iatee)

shown in Schene 1 can be obt common internedi ate, wherein 5 R8
is |. Several dReiwpA&s %P@egm\%?hﬁﬁ‘et%ﬁ PIB57EeScheme, wherein R8 is
converted to ClscHemes5C(O) NH2, H, Ph and p-Cl C6HACH2-. Detailed procedures
for these conversions are pr O\@,ﬂed in the exanpl es el Gwa The resultant

pi perazi ne or BOC- pi pg rag,q@e i sxt hen ed as 'w' Scherre 1. 10
Schenme S Sonme conpo @ ﬁ@vent%@m d |n&/ a Manni ch
net hod, as showpdg~ ™NeE- speC| NEg&anpl e of SE&Q& frpounds useful in

this invention aré exenplified by the follow ng 15 preplaratim™wé:zexanpl es,

whi ch shoul d not becagngteued to linit the scope of the ditsEdsure.

Al ternative mechani sticz %Way& 31geh,. MEB g US strucctu@'és wi thin the scope
of the invention ma renteio those skill art. Exanple 1 A
R2 = 2. 6- Mee- C65|3 . = 6 2. NelsarafedsiRerd\. S_xmb2-6-Cl -C6H3 R2
NNBM20 Step 1% Stir nethyl Rlactate (5.0°%) in @HRCl2 (40 m) at -70 C

and add trfl Uoronet#laa»%%mefs%ﬂfsrrﬁmbmr b&sociafly@hate whkeam FB.i§ 0t s aikple (7. 6
m). 16 NOV 2004 i

N

or benzyl, may also be obtained by a process wherein the R'" portion
is introduced as shown above by an alkylation-decyanation sequence. The
reaction is exemnplified for compounds wherein R is CF3O-pheny!, R is
hydrogen, R3 is ethy! and R4 is methy!, but using appropriate starting

10  materials, other compounds of formula 14 can be similarly prepared.

Scheme 6
R® R* rR® R* R®* R*

B LN LI o

)\/NH OJ\’ NBoc D)\/ NBoc

o)
4 17 18
lo
R R* R® R R &
RS RS R®
R)\N)\/ -q—- HAN)\( <—p— R Nj\r
NH O)\,NH O)\/NBOC
21 20

Reagents: m: BOC20, base; n: R6MgBr; o: CCizCOzH, NaBH3CN;
p: CF3CO2H; q: NaBHyg, BF3.

15 As shown in Scheme 6, compounds bearing an additionat alkyl
group at RS on the piperazine ring may be prepared from the
diketopiperazine intermediates (4) of Scheme 1. (4) is activated by
conversion 10 the N(i-butoxycarbony!) compound (17); addition of a
Grignard reagent and sequential reduction, deprotection and lactam

20 reduction provides (21), which can be used to prepare compounds of
formula | in the manner described for intermediate (5) in Scheme 1.



WO 00/ 66558 PCT/ US00/ 11632 -20 Rerove the cooling, stir 0.5h, washfwpy gggé
HCI and add the organic solution to (S)-nethyl 4- brom)benzyl am ne (9. )
and K2CB8 (11.2 g) in water (60 m). Stir 20h at RT, dry the organic phase
over K2CO3, evaporate and chromatograph on silica gel with
Et[err] O CH ®iG9%46%rr] to give the desired 5 product (7.50F§FUS80HEENI ck
oil. Step 2: Reflux the product of step 1 (7.5 g) in 1,2-dichloroethane (40
m) and CCH2COCI (5.0 m) for 5h, then” & aporate and use the resultant
residue directly in the next step. Step 3: Stir the product of step 2 in
DVBO (80 m), wSchentdd nl) and Nal (8 10 g), cool in ice, add conc. NH4CH
solution (15 m) and stir to-RT for 20h. Add water (200 ) dropw se,

collect the solid, wash ‘ ter and dry N% to give the
di ket opi perazi ne, suit .- or t—lcve next step, o?& a mxture of the
product of step 3 (6. , 1, 2-d_met hoxyet hEne 0 n1) and NaBH4 (3.4 g)

under N2, add BF3. CEt 2 (6 8 n1) opwi se, then /15 heat at 1000 C for 1 Oh.
Cool and add CH30H (20-rr1}b_adropvv| se, foI—Io d by conc. HG 0 m). Heat

at 100 C for 1 h., sQo@ S|fy S WdbcNaOH a nachpud t h Et OAc.
Dry over K2CQO3 andapdkap'@ to ob t he—/pi perazin .85 ), suitable
for the next stdd. Step 5: Stir fo 20h. at a mxture of the product of

step 4 (5.48 g), N 20 Boc- 4- pi pesAdi none (4.32~g), HOAc (1.15 m), CH2Cl2
(80 m) and sodium triacetoxy-borohydride (NaBH(OAc) 3]._(8.3 g). Add excess

aqueous Na2COB8 sol ution sl ow ¥, }LL\I r for O.5h, enapel filter the
organi ¢ phase through a pa | o8 gel , wappt vmth-’lo 1 CH2CI 2-Et20 to
elute all of the ﬁrcg 2C apor\‘t"e and dissolve the residue in E120 (100

m). Stir and add 25 mwmuﬁ@daumemr@iewcl isiA®-ghehytl (o XiseieB6d Aervativesopwi se.
Col I ect the sol 's?town“ﬁ%lanyntem Eﬁ@gw%eﬁt dﬂm‘ﬂéd%rﬁ?ﬁﬂt@rrﬁ%lﬂa§x®ﬁ§% ipqueous

NaCH. Dry the ase evapor a e desired
product (5.5 &° 'Stlose"e@t' pramplexpre é'PO‘Q‘h"‘a’hﬁl%PPUPéCB‘Fm?hEhWFBUB 8 of step
5 (1.5 g) and TieaAnvéted b @1, TN, ECEDNH, &, Pi swg- mgmmcmmw wash with

excess 1 N NaCH 1O

product (1.15 gfr&%@g’?% @Yc‘f% C%%%rlsb%@g%% ?&g’% ggaﬁwglegg%e?%vg 1lﬂégct t he
product of stepregsitant piperaging %BQ?#R)W?W‘P l%meﬂr’f@ée‘if as @PMZ" SRBemueous
NaOH, and convart the product to the hydrochl oride. M 185-192C
(decorrpositllllgn i‘S Rﬁ/B found: 498.2130; WH' Calc: 498.2120. Conpound 1 B:
Fol | ow ng t staj§ d-procedure, couple the product of step 6 with

2- am no- 6- et hyl befizoi ¢ aci d usi ng HOBT and DEC WI t di i sopropyl et hyl am ne
n DVF, rify t m de by prepd eHTLC 2004 WD 00/ 66558
i purify y prep 8@ @ k,N

PCT/ US00/ 11632 \O \(\
p CH,0

Some compounds of the invention may be obtained by a Mannich
methed, as shown in the specific examplé of Schermme B.
Compounds usetul in this invention are exemplified by the following
15  preparative exampiles, which should not be construed to limit the scope of
the disclosure. Alternative mechanistic pathways and analogous structures
within the scope of the invention may be apparent tc those skilled in the an.

Example 1

Q/\ NJ\I A. R? = 2,6-Mey-CeHs
Br B. R? = 2-Me-6-NHp-CgHs

0 s
N?O C. R? = 2-NH,-8-Cl-CgH3
RZ

20 Step 1: Stir methyl R-lactate (5.0 g) in CH2Cl» (40 ml) at -70° C and add
trfluoromethanesutonic anhydride (7.6 ml), then 2,6-lutidine (7.8 mi).



-21 convert to the hydrochloride. M 188-196C (deconposition) m f ound:
499. 2069; M H' Calc: 499.2072. Conpound 1C. Fol |l ow ng the above] hé

coupl e the product of step 6 wth 2-an no-6-chl orobenzoic acid and convert
after purification to the 5 hydrochloride. M 192-200 C (deconposition).
HRVS found: V8@9p/e&880; MH' Cal c: 519.1526. Exanple 2 A R2 PQ/GsovkiEbH3 B.
R2 = 2-NH2-6-CI-C6H3 C. R2 = 2-Me-6-0OH C6H3 LNYR D. R2 = 2- Me-6-NH2C6H3 O
Step 1: Stir the product of Exanple 1, s€@p 4 (1.00 g), N-t-butoxycarbonyl -
10 4-piperidinone (0.77 g) and titanium (1V) isopropoxide (Ti(Q Pr)4) (1.00
g) for 20h at AdnfoventheHiGliag,(stip 0r8h), wasaiwitx2ildiCBindadd tt®brdamidRT. Add

di et hyl al um nu | nd the
stir for 5 day ?o&%(@ﬂ%gSSf-ﬁFe%ﬁﬁ %g&ﬁbgn%plarﬂl rﬁ?lg:ﬂ)é?’bHE'P@zﬁw1 %.@ wind
evaporate the cwajarnGG@ @Ha&'faﬁ abﬁ?oﬁﬁ’t‘ﬁ@r%@%”'é@rﬁsﬁlqyﬁr KeLQa. ?Ha@@@ 2 15

CH3CH (100: 1) taydUphénat rdgﬁsmeslgﬁmmuazco@ﬁg:lg)o gSeape YesRedct the

product of step 1 (0.70Q THE (15 nl) under N2 with CH3MyBr (4 m
of 3M Et 20 8ol RPHp (450 aP(?rt %H"' Workup in Et OAc- water and filter the
organi ¢ phase tStepgRefhixithe pereluct absthp g 7vé ghinEt @Adichlo@edipamea {40 o) obt ai n

the desired pr Q’SlCﬁ-QC@CI%Or%Q 1SX 9P tRen Beaseraes hnd e AhOdeiiinapt step 2

with TFA according to the procedure described in Exanple 1, step 6.
Conpound 2A: R&88igue ﬁt!e?il%'ﬂdﬁ? ngxtseRp 3 with di nethyl benzoyl chloride as

?gscrl bed in ) Eggp3e Stirangl paiieest step 2thOMED (88l i), Whtet $00 kY afd Nal (% 6.
econposi {jon oun

React rr}[)he ppod tm{: di wé'q‘%h%?am n%ﬂdg gﬂ*g{%‘géﬁg%ﬁi@ ggﬁopggpdescrl bed
in Exanpl e 1, pAdd water Iﬁ%OQ:mdkowlgdLm”eﬁythﬁrfé{ﬁ'ér waish avellwith wadecanfent to

the HCl salt 9 £ ﬂd e
Cal c: 532 1652MQ7@ £7 804 lﬁfbﬁ\@l‘ﬁBQﬁkétb ﬂérazhﬂ%‘V@unt Bletdi the3hex:

o
Co d 2C." React 6
30 net hyt benzm%ﬁ%e %‘gsa 'E&'ﬂ??’gg}? ’i)rr? %%lfég’f(% %%’ 'fy Pvnég@roéﬁg%%géﬁct
by preparati ved8Fimt) and NeSiradBeé @)oandes Nacedd BRs:0 mph dropwise, then
(deconposi §50NhearBVEOE™ D Mt 10&14;6’&@% add’ cr@@d)e; (281rA)) 0ESwise Cmpaeaby2 D:

React the product of e 1 th | benzoi¢c acid ing a
procedure sinmi |%nctIBCﬁ§gom§eHelaf Bbbgévﬁ:g%("rpm oq )8 6 ﬁcée%éﬁlw 1004 WO
00/ 66558 PCTI US¢aQid/ahtgsdrachwitis EtQAC.pPoy aver *ﬁgﬁgaa@ér%\@méawe ORtRin dmhver t
to the HO sal 15, M37i0035 85 g), suitable for the next step.

Step 5: Stir for 20h. at RT a mixture of the product of step 4 (5.48 g), N-
20 Boc-4-piperidinone (4.32 g), HOAc (1.15 ml), CH2Clz (80 ml) and sodium

triacetoxy-borohydride (NaBH(OAc)3) (8.3 g). Add excess agqueous
NazCO3 solution slowly, stir for 0.5h, separate and fiiter the organic phase
through a pad of silca gel, wasting with 10:1 CH2Cl2-Et20 to elute all of the
produc!. Evaporate and dissolve the residue in E120 (100 ml). Stir and add
25  a 4M solution of HC! in 1, 4-dioxane {10 ml) dropwise. Collect the solid,
wash with Et20, and stir with CHoClp and excess aqueous NaOH. Dry the
organic phase over K,CO3 and evaporate to obtain the desired product
{5.45 g).
Step 6: Stir at RT for 2h a mixture of the product of step 5 (1.5 g) and TFA
30 (4 ml). Evaporate, dissolve in CH2Clz and wash with excess 1N NaOH
solution. Dry over KoCOg3 and evaporate to obtain the product (1.15 g).
Compound 1A: Following the standard procedure, react the product of step
6 with 2,6-dimethylbenzoy! chloride in CH2Clz and aqueous NaOH, and
convert the product to the hydrochloride. Mp 185-192° C (decomposition).
35 HRMS found: 498.2130; MH™ Calc: 498.2120.
Compound 1B: Following the standard procedure, couple the product of
step 6 with 2-amino-6-methylbenzoic acid using HOBT and DEC with
diisopropylethylamine in DMF, purify the amide by preparative TLC and




09 C (deconposition). HRMS Found: 513.2227; MH Calc: 513.2229. TMWW 3
R2 = 2,6-di-Me-C6H3 B. R2 = 2-NH2-6-Cl-C6H3 |  4-di-Mrid R2 -3- 2 Cy
, epy . YR 05to 1l Reflux and stir a m xture of S-al ani ne net hyl
ester hydrochloride (14 g), anhydrous Na2CO3 (60 g), dry CH3CN &{3‘35 m),
chi o rodi pREPP¥6esEs hane (22.3 g) and Nal (5 g) for 6 hr. CBeI'USYHds*ce- H20
and extract with Et20 (350 m, then 50 2)1 Conbi ne the Et20 extracts and
wash with portions of 1 Nag. HCl: 200 i 100 mi, then 4 x 10 ni. 10

Conbi ne the aqueous acid extracts, stir and add excess Na2CO3 in_snal |
poprtions unti|canvertnd thaihydroshibrids.cMPEIEE- 596" G dacommmsition y HRMB MySo4 and

evaporate to obfbgh@ ,;gpz&:gjlme@ycmtgg}g 7eompound (23.2 g). _. Step 2:
w t h Cl CH2000I 0. M) rﬁhl or et hane.

o o b %l 1 CSmDages 162 Talaaina e hasus Hanah chopla hebcy
Di ssol ve the res:ilda@mnﬁo@dﬂ%r%béaﬂ&lc atid, argl donvearaf@r pukifivdtidm taahe vat ed

carbon (10 d € S ﬁ;ﬂﬁ ] J ling in
DVSO (200 m ergr&%oua I'{P %@én%é‘?%oé? (% é%ﬁeous ﬁ%ﬁﬁl{lﬁé}ﬁ? t hen
Nal (10 g). StiMHaCakr $t.1528.hr. Add iced water (500 ni), collect the
solid, wash well with water, then with sgxgmplesmall portions of a 20 10:1
hexane- Et 20 m xture, and dry at - 50 Cwth high va,_,cuumto obtain the solid
di ket opi perazine (15.5 g). lise a smefP sa?mﬁW@?%*"@m CH2Cl 2-
hexanes: np 186-188 C; [err 2N6 Step 3: BSB|=F2NH961§?|466Nnct of step 2

>N

(4.0 g) in dinethoxyetharge” (40 ) NaBH4 €.1r%= gMewsmieiCsMR and add
BF3-CEt2 (3.2 m) slowmy. Reflux for R 2%@&2@@@@%@6@6% (10 m)
dropwi se, then conc. HCl (15 m). Reflux dor and work up in excess 2N

i omat ogr aph opeBi | U Re prideg oL PmeRrpess 2%@&”9%@ r)?vtcén%mvf nal Iy
with 5:1:0.% v/%p@eaﬁmene (&AZ @y arpditgmium (1V) isopropoxide (T I(OnPrm (1.00 g)
for 20h at RT in CH2Clz (15 ml), reflux for 3h and coot to RT. Add
diethylaluminum cyanide (Et2AICN) (4.2 mi of 1M toluene solution) and the
stir for 5 days at RT under dry N2. Workup in CH2Clz-ag. NaOH, dry and
evaporate the organic phase and chromatograph on silica gel with CHzCl»-

15 CH3zOH (100:1) to obtain the desired product (0.72 g).

Step 2: React the product of step 1 (0.70 g) in dry THF (15 mi) under Nz
with CH3MgBr (4 m! of 3M Et20 solution) at RT for 20h. Workup in E1OAc-
water and filter the organic phase through silica gel, washing with EtOAc.
Evaporate to obtain the desircd product (0.65 g). .

20 Step 3: Deprotect the product of step 2 with TFA according to the
procedure described in Example 1, step 6.

Compound 2A: React the product of step 3 with dimethylbenzoyl! chloride
as described in Example 1 and convert to the HCI salt. Mp 180-187°C
(decomposition). HRMS Found: 512.2272; MH" Calc: 512.22786.

25 Compound 2B: React the product ot step 3 with 2-amino-6-chlorobenzoic
acid as described in Example 1, purify the crude product by preparative
TLC and convert to the HCI salt. Mp 185-200° C (decomposition). HRMS
Found: 535.1662; MH" Calc: 535.1652.

Compound 2C: React the product of step 3 with 2-hydroxy-6-

30 methylbenzoic acid as described in Example 1, purity the crude product by
preparative TLC and convert to the HC! salt. Mp 206-210°C
(decomposition). HRMS Found: 514.2067; MH" Calc: 514.20689.
Compound 2D: React the product of step 3 with 2-amino-6-methylbenzoic
acid using a procedure similar to that described in Example 1, purity the




Conbi ne and evaporate the product fractions to obtain the desirEd\pr

30 (1.95,9g) as a pale yellow gum Step 4: Stir a mxture of the product of
step 3 (0.50 g), N-allyloxycarbonyl - 4-piperidone (0.40 g), CH2ClI2 (5 m)

and NaBH(QAc)3 (0. 70 g) at RT for 20 h. Work up in CH2Cl 2 and excess agq.
NaOH, dry ovwabodvksss¥, 16 Nov 2004 WO 00/ 66558 PCT/ US00/ 11632craBomnesor at e

and isolate the product by preparative TLC, eluting w
CH2CI 2, to obtain the desired conpound (90286 g) as an
with a small anount of starting ketone, but suitable f

th 10% Et
oil, cont
or the ne

20 in
am nat ed
Xt step. 5

Ste 5: Stir a ngpger o@ucttﬂyq;rapaﬂﬁoé TeC m@@orﬁueﬁ@o&ﬂegﬂ(}l sGHB @ 2GD m ),

(6072 ) ”‘a%da%@?""a@?%éﬁdo%@teas tcd, HAs gty prdian MRC PAE oS

h. Work up with aqueous NaOH, extract WEXBerllea//v t ol uene: CH2Cl 2, dry

over K2COB3 and evaporate to
10 Conmpound 3A: Stir and refl
g), N (2,6-dinethoxybenzoyl
NaBH(OAc) 3 (0.15 g) for 2.8

8

g?%:& for 2

ai n a yellow oil, suitable for acylation.
a m xture of the product of step 5 (0.10
qu'erl di none (@ 8= 6-aiGh2CIH (2 m ) and

@ ) 'gm and wor kBUW\Mztr\h-i g-'@l@,;?l and aqueous

NaOH Dry over MgSO4, evaporate ohate th ?L% by
preparative TLC, eluting with 3:1 v/ REH2CI reC|p|tatethe 15
hydrochoride to obtain the desired conpouthd as the HCI salt (0.13 g). M
173-177 C (deconposition). HRVS Found: 4 3175; | c: 482, 3171.

Conpound 3B:5 CoBfemelt HRefpxanscstiras mitters o SwigRing. 'aﬁtmrbe%e& RYPEReH9%i ¢
acid using DEC H@H]), aphged gu@@ogw(se@nndyesﬂscmimam) the product by 20
95 C
g(;‘ o i
29 exggf: énd
DEC- HOBt as desghibhomnaimicns 66 AlgeHOre 200 aduum by, thdh @ »anol mipr eci pi tat e

e e ik el e o e e

PILC 8 B oo i Wb S0 . s 5P

Coupl e the prodaod estragivath Btafd (3600 opmeR AY)- rﬁ:%’BPI”FF‘

t hose descri bedpapdieas uphidhe GRiKiie r’ﬁgbasd‘bnﬁé‘lﬁﬁi E)p

P@bﬁY"é g

ar to

¢ 288 M.

85-89C, HRVE (%Jr@m oS- 138 ARaBHenRetip corpBuAT 3. 2G)NOV 2004 VO

00/ 66558 -24 0

JZ_B aewux all gf the above compound with CICH2COCI (10 ml) in

dichloroethane (60 mi) for 4 h. Evaporate, and co-evaporate with toluene
15 (20 ml). Dissolve the residue in CH2Clp (200 ), stir for 0.5 h with

activated carbon (10 g), filter and evaporate. Stir the residue with ice
cooling in DMSO {200 mi) and gradually add concentrated aqueous NH3

(160 ml), then Nal! (10 g). Stir at RT for 20 hr. Add iced water (500 mi),

20

25

30

collect the solid, wash weil- with water, then with several small portions of a
10:1 hexane-Etz0 mixture, and dry at 50° C with high vacuum to obtain the
solid diketopiperazine (15.5 g). Recrystallise a small sample from CHoClo-
hexanes: mp 186-188° C; [o)p™° = +272.6°.

Step 3: Stirthe product of step 2 (4.0 g} in dtmethoxvethane (40 ml) and
NaBHj (1.6 g) under N2 and add BF3-OEtp (3.2 mi) slowly. Reflux for 20 h.
Cool and add CHaOH (10 ml) dropwise, then conc. HC! (15 mi). Reflux for
2 h., and work up in excess 2N ag. NaOH and extract with CHzCl2. Dry
over K»CO3 and evaporate. Chromatograph on silica, etuting with CHaClp-
CH3OH mixtures, and finally with 5:1:0.1 v/iviv CH2Cl2:CHaOH:NH4OH.
Combine and evaporate the product fractions to obtain the desired product
(1.95 g) as a pale yeliow gum.

Step 4: Stir a mixture of the product of step 3 (0.50 g), N-allyloxycarbony}-
4-piperidone (0.40 g), CH2Clz (5 ml) and NaBH{OAc)3 (0. 70 g} at RT for
20 h. Work up in CH2Cl2 and excess aq. NaOH, dry over MgSQy,



-ON *N 3F; Mp. 180-185C Exanple 4 3 F3C PCT/US00/11632 0 NH2 St gmdﬂﬂ @%
solution of 4-tritluoronethyl acetophenone (1.88 g; 10 mmol) in ;y E
(10 mM) was cooled in an ice bath and treated with freshly prepared solid
(S)-2-nmethyl oxaborolidine (0.54g; 2 mmol ). After 10 min., a solution of
2M bor ane- matdwseesssl f1 de conpl ex (3 m; 6 mmol) in THE was e@UEPIEBDpW Sse
over 5 mn. TLC at the and of 30 mn. shovved that the starting nmaterial
had been converted to a nore pol ar produ@3.- The reaction was. 10 quenched
with about 5 m of CH3OH carefully until effervescence stopped; volatiles
were renmoved i ré\ié @HQe ahadsolets theeroauct diy pseparetive HLCHIAG with 10%ashed with

L NHC, water 4 Eﬁﬁ;gﬁ@ tﬁ%dﬂélh%? EQQ#H é&ﬁpo&@ﬁﬁaﬁ @aés anciin vacuo gave

2g of a yell owEgta |1 ca romat ogr a SCGC)  usij ng_' 10- 20%
Et OAC i n hexancmnﬂammamawnhraesmalsam@gmr@cmfhn@ée 0@%6%’0‘4“'*@?‘%0@ 83499 as a
colorless oil. @g— 0.6 in 25% Et OAc: hexanes. Step 2: To a solution of

t he product of 8.1 din an
i ce bath wePe @tgrwpthf@ré@ct o %‘%p@ @%%ﬁww m; 10.6
mol ) to form aviter (8 chiydmad pipedtinei (0:5. mWhé\dz(]nMeadtQPOﬁnw@sﬁoéfQEWéhed W th .

water and the (o2 gyidrid SHAERZ, untes Narigr Dt h
water, 1 N HO qbq%%%chcgagd'm?”%&% (02 o urls fhang

| ut
the chiral nmesyVarkup ¥ q‘)qusa%gga ’Sacgquél @&qgﬁgké%% d?yé ?ngg\é(’eﬁ)
Et OAc: hexanes. KS;(Btpg3hd/%vapbtettemobthurta\geiﬂnvoducauﬂeblwoemt(w 1g, 7.8
Tl b S T T 0T
N- (t ert - but oxy-Nd&Eodmatesxypereey)-fRResid 6 (ﬁ pi peri di ne
(1.34 m; 8 mmgmH(oAa;)g (0l1506) ér 2. mB@blvmmwbsem;ewnmCH;@lz auct until TLC

di d I
1 cated ST TSR BATR Hos e TR 5"“ "5@'&@ ‘“‘*T’?gf'ﬁﬂ%‘%‘k&”t .

water (3 x 100 %Pmaf@twﬂl\ﬁ)@m'%‘ﬂ% Bory d brine.
The or gani G\sextﬁ;?& ol aPMUBE dégkédic&‘bﬁ%cawtﬁdiﬂ@ salw(mc‘@wg)r afed to

?gg?:’i?ezt ﬁegdes? 7% gﬁjg%‘?rﬂg?%@né&@?@%d 2'2;(%"}9&%“ I'ts %LX?SI |t g
epi ner, the (R &2. anast er eomer (0.5g9; 17% for a conbi ned _
Compound 3B: Coupie the product of step 5 with 2-amino-6-chlorobenzoic
acid using DEC-HOBT as described in Exampie 1, isolate the product by
20 PTLC and precipitate the hydrochloride to give compound 3B. Mp 188-
195° C (decomposition). HRMS Found: 503.2567; MH" Calc: 503.2578.
Compound 3C: Couple the product of step 5 with 2,4-dimethyinicotinic acid
using DEC-HOB! as described above, isolate the product by PTLC and
precipitate the hydrochloride to give compound 3C. Mp 180-188°C
25 (decomposition). HRMS Found: 483.3114; MH™ Calc: 483.3124.
Using procedures similar to those described above, the following

compounds were prepared:

’\ o
K,NGKQ

O CH; 3p: Mp. 85-89°C; HRMS (MH+) found: 496.3343

®
N me
@ &N(\’;\(‘n

N =N
O CH: 3E: Mp. 170-175°C




5 69%yield. TLCRf = 0.75 (S,S) and 0.56 (R S) in 25% Et OAc: hexankls NOV &iep
4. TFA (6 m) was added to a solution of the product of step 3 in 12 ml of
CH2Cl 2 and the resulting yell ow orange solution was stirred at RT for 8 h.
The reaction was quenched by adding 1 N NaCH solution to adjust the pHto

10. Extract igweoonessk up in CH2CI 2 gave 1.1g of a yel |l ow syr JET/¥RGTIERY usi ng
10% CH3OH in CH2Cl 2 renoved the less polar inpurity and gradient elution
with 1% Et3N in 10% CH3OH: CH2Cl 2 was needkd to elute the desired free

am ne of the (S,S) diastereoner. Yield = 0.99 (75%. TLCRf = 0.51in 10%
CH3OH: CH2Cl 2. Ste /oA col orless solution of the product of step 4 (0.9g;
3.3 mol), 4- 15 eri di none (0.86g; 4.3 mmol ), NaB(QAc)3H (1.05g; 4.95
mol ) and gl aci al {Ac (80 1) in 8 mM of CH2CI2 was stirred at anbi ent
tenperature 'D’ d{x TL@skngi gat,ed absence of starting material. The
reaction nixturks was~8iyed®Wth 50 M of CH2CI2, washed with 1 N NaCH
sol ution, water (2 x) andV 8. The CH2CI 2 extract was dried over
anhydrous MySO4 and 20 concentcwyt ed gp. efy.aB0-185PG¢ of yellow oil. FSGC (25%
acetone in hexanes) was used to isolate tqg‘pure product (1.3g; 86% as a
white foam TLC Rt = 0.6 in 25% acetq MK anes. Step 6: TFA (5 m) was

added to a solution of the product of st 5(1.3g; 2.87 mml) in CHC 2
(10 mM) and the resulting yeIIowso utiogwas 25 stirrred at RT for
7 h. The reaction was quenchedngc

o]

_ syl u n and the pH was
adjusted to 10. The organic product was ext o050 m of CH2Cl 2 and

washed with water, then brine and dried over My NH,Concentration gave the
free amne (0.98g; 98% as a yellow syrup. TLC R, = 0.1.1in 9 f

acet onel hexanesgt_eiio_ﬂ%épluﬁonD%é’fﬁ#l{ﬂ!%?ﬂ'ﬂf acqiapnenqnse 88%8 92.@%{&‘0' Y, DEC
(0.658; 3.4 WEQ,TH#"%Tm()QVMOIé’d i amiek patnana traatatowdh HREBYPBEAES ¢
acid (0.51 g; 2.9 ln)n e dis %llve { -%rmno%f. A& Gb2mir, sfsothionas
added dii soproﬁ?‘lde(% SWL%X%@@' itk aén‘i(};'t he m'xtyre i.rred at

anbi ent  t enper at 2Méoctane-methy! w‘@%ﬁ%?@x&éﬂ'bwgﬁé%xggs‘g?gsdgg i ng
material 35 andf R bR s%hin WL OuEhetenuifiap mirotsbowkdieal M IINan; ty
(rotonmers of the 'hi nger d am de%pe%stot &o@b&grBFMtThJ*ﬂ@atﬁrdmaﬁrOdUCt
(1.3g) was i sofaiens 9d§§??58PY € Work_up_a ur g f.j . usi ng
25% 16 NOV 1004 wen@eeostBabats TG éfa!%ls"ﬁ%é*e'&nf%“.én&éﬂgg?‘z‘? 5 % uant
to give the tithgGREMIBGrEVEBD,vaB08) Tas residpamasdssaved bari2fl2ae =

(()143l agdmoj 5vv:512 “égg%%%%qmpﬂgﬂgt&l 18eSRE I s btidtysidpame.chl oride in Et20

to a Solutiron of the title %%_fqﬁ?aéépe base
(0.76g; 1.54 nm@oncentraidpdn yacsnpgve 80 pha yBIAY §UTh 'AEt HithReous white
precipitate. Af t@fomsitbhianhg (FSGET ubia 12-20%EOArch dexpees fwnisheettged on a
rotary evaparat ol and i alahbF(1.¢ §UpadaToRERSRARALIOY dry tol uene (3 X
. e

10 M) and d2eot%FhE
R, = 0.6 in 25% E1OAc:hexanes.

Step 2: To a solution of the product of step 1(1.55g; 8.16 mmol) in 10 ml of
CHoClp cooled in an ice bath were added Et3N (2.3 ml; 16.32 mmol) and

CH3S02Cl (0.87 ml; 10.6 mmol) to form a turbid white solution. The
20 reaction was quenched with water and the organic product was extracte.d
with CH2Clo, washing with water, 1N HCl, 10% NaHCOj3; solution and brine.
Concentration in vacuo gave the chiral mesylate (2.1g; 96%) as a pale
yeliow oil. TLC Ry = 0.6 in 25% EtOAc:hexanes.
Step 3: A solution of the product of step 2 (2.1g; 7.8 mmol), the N-BOC
25 protected 2(S)-methyl piperazine (1.56g; 7.8 mmol! - prepared from the
reaction of commercial 2(S)-methy! piperazine with N-(tert-butoxy-
carbonyloxy)phthalimide) and 2,2,6,6-tetramethy! piperidine (1 .3{ ml; 8
mmol) in 14 ml of dry CN3CN were heated at reflux until TLC indicated

complete disappearance of the mesylate (16 h). The reaction mixture was
30  cooled to RT, diluted with CHzClz (50 ml) and washed with water (3 x 100



white solid thus obtai ned was suspended in dry Et20 containin

stirred for 30 mn, filtered and washed with >IétZO (100 m). Tgengoguv?g@s;it
of the title conpound was dried under high vacuumto yield an off-white
solid (0.88g; 95%. My 205-210 C. The product of step 6 was converted to
ot her am deswp4fwésby as described in step 7 using the appregmhsie6:?
carboxylic acids. Physical data 15 for conpounds 4-4E having the follow ng
structures is as follows: N ~N -ON R2 X250 Ex. RBR2Mp C) HRVMB M+
4CF3NHS205- 210509. 2295  4ACF3192- 195489. 2841 NHZ 4BCF3203-206490. 2681 OH

4CCF3186- 19048
AFCFaN-- - 490. 2756 RO ool y R %ﬁ‘?‘ﬁ%ﬂ%ﬁ’eﬁ“.@nﬂigﬁz T 16 nov

2094 WD 00/ 6655ncemrated ip bbtain 28apeba yellowgum -E FCO 3
DVE [ TWP [ 10Q,dxahed) senled RGDIRETHYYRrdd §85)-diastereomer (1.5g; 52%) and
its benzylic epimer, the (R,S)-diastereomer (0.5g; 17%) for a combined
5 69% yield. TLC R;=0.75(S,S) and 0.56 (R,S) in 25% EtOAcC:hexanes.
Step 4: TFA {6 ml) was added to a solution of the product of step 3 in 12
mil of CHzClp and the resulting yellow-orange solution was stirred at RT for
8 h. The reaction was quenched by adding 1N NaOH solution to adjust the
pH to 10. Extractive work up in CHClo gave 1.1g of a yellow syrup. FSGC
10 using 10% CHgOH in CH2Clz removed the less polar impurity and gradient
elution with 1% Et3N in 10% CH3OH:CH2Clz was needed to elute the
desired free amine of the (S,S) diastereomer. Yield = 0.9g (75%). TLC Ry
= 0.5 in 10% CH3OH:CH2Cla. '
Step 5: A colorless solution of the product of step 4 (0.9g; 3.3 mmol), 4-
15 piperidinone (0.86g; 4.3 mmol), NaB(OAc)sh (1.05g; 4.85 mmol) and
glacial AcOH (80 pli) in 8 ml of CHaClz was stirred at ambient temperature
fora day; TLC indicated absence of starting material. The reaction mixture
was diluted with 50 m! of CHoClg, washed with 1N NaOH solution, water (2
x) and brine. The CH2Clz extract was dried over anhydrous MgSO4 and
20 concentrated to obtain 1.7g of yellow oil. FSGC (25% acetone in hexanes)
was used to isolate the pure product (1.3g; 86%) as a white foam. TLC Ry
= 0.6 in 25% acetone/hexanes.
Step 6: TFA (5 mi) was added to 2 .solution of the product of step 5 (1 390
2.87 mmol) in CHoCl2 (10 ml) and the resulting yellow crange solution was
25  stirrred at RT for 7 h. The reaction was quenched with 1N NaOH solution

and the pH was adjusted to 10. The organic product was extracted into 50
mil of CHoClz and washed with water, then brine and dried over MgSQa.

Concentration gave the free amine (0.98g; 98%) as a yellow syrup. TLC Ry
= 0.1 in 25% acetone/hexanes. '

30 Step7: The product of step 6 (0.78g; 2.21 mmol), DEC (0.65g; 3.4 mmol},
HOBT (0.46g; 3.4 mmol) and 2-amino-6-chloro benzoic acid (0.51g; 28
mmol) were dissolved in 8 ml of CH2Clz to which was added
diisopropylethy! amine (0.7 ml) and the mixture was stirred at ambient
temperature for 16h. TLC analysis showed absence ot starting material

35 and formation of two over-lapping spots of medium polarity (rotomers of the
hindered amide) as the major product. The crude product (1.3g) was
isclated by extractive work up and purified through FSGC using 25%



L' Aionr FFCO v F3CO- ,. 25av --- - EX 5 LNr R O A solution of {tthglV 2004
racem c benzyl chloride 24 (1.26g, 5.62 mmol) 5 which was prepared freshly
fromthe correspondi ng carbinol, the 2(S)- nethyl piperazine (1.12g, 5.62
mmol ) and 2, 2,6, 6-tetranethyl piperidine (TWMP) (1.9 m, 11.2 mol) were

di ssol ved i nwoowed®d& (2 m ) and heated to 100-110C (i nt er ndICTUSAPIIII2f or 10
h. TLC anal ysis showed absence of 24 and formation of two well-separated
products. The mixture was diluted with t®8vater and the organics were
extracted into Et20. The organic extract was washed with saturated NH4C
and brine and Caﬁémxhﬂ}egblgrasveiummtb@weoﬂmeamn compoeinddP g B @@ Fl ash

chr omat ogr aphy I fy otat&ego‘},g)@.{ @rhexane
fol |l oned by 2500 &L gox%e gave' _g}%é’ﬁndoéﬂ % g of 25b

respectively (-45% @oa@uh@rdoi/meﬂif@pen EB’W‘%@ iREt20) ()ﬁg %f’g)rwé?séﬁjdgﬂgo ®.4 (for
25b) in 25% Et tl&%’mﬁé title Bllamﬁduﬂd fRBenaRs(0f TBRRt &5 mmcd)elac{rmiﬁalg (5ml

previously to obtain the final products mul a .
Ex. R2np CHRES Np obkalpzosnmzmwg%"‘ePjﬂ*i@ga'?of%s 598 e‘s‘%ﬁ 233
(shar p) 539. 23902 Wk Riotits wwaerd@iadrmdaurmamevammr ang thowhite04 WO
00/ 66558 - 0 5001 19 558y AHBST d%%@agq-ggm NA
SF190535. 2001 g@ibdrﬁgv%?s%ééaséi% ) ;']’%E% ; .

white solid thus obfained was suspended i m r{“/) 20 contalmng 10%

EtOAc, stirred for 30 min, filtered and washed with Et20 (100 ml). The HCI

10  salt of the title compound was dried under high vacuum to yield an off-white
solid (0.88g; 95%). Mp: 205-210° C.

The product of step 6 was converted to other amides (4A-4E) as
described in step 7 using the appropriate carboxylic acids. Physical data
15 tor compounds 4-4E having the following structures is as follows:

: NJ\
RB’E) \,N\Oq‘rﬂz
o]

wherein RE and R2 are as defined in the table:

Ex, R8 R2 Mp (° C) HRMS (MH")
4 'CF3 ’: ; 205-210 509.2295
NH, _
4A CF3 : ; 192-195 489.2841

NH;
4B CFa : : 203-206 490.2681
i OH
4C CF3 : ; 186-190 488.2902
l L
4D CF3 - 207-210 489.2851
4E | CF3 N0 152 505
AF CF3 | NﬁN - 490.2796




F3CO CHO 26 HNNBOC Ti (G Pr)4 / Et2AICN 1) NaHVDS / Et-1 (; N N 1 084/
N-~ LNBOC 27 " 2) Na(QAc)3BH F3CO0 PCFI US40l 11632 MgBr2 : Et20 / CH3CN 28a.
(S.S)-Di astereonmer 28b. (R, S)-Di astereoner A m xture of the al dehyde 26
(3.99, 20.5 mml), the 2(S)-nmethyl-N BOC-pi perazine (4.1 g, 20.5 nmol) and
Ti(Q Pr)4 (o¥Qo0665520.5 mol) in 40 nml of CH202 was stirre8CHUSHMIE,

h. Et 2AI CN was i ntroduced and 10 stirred %9 an additonal day. The reactl on
m xture was processed as described befor&'to obtain 4.71 grans (58% of
the cyano am ne 27 -after FSGC (TLC Rt 0.45/0.5 for diastereoners seen
Wi th 25% Et 20- hexanes as solvent). 16 EM@V‘%@ WO 00/ 66558 - 29

PCT/ US00/ 11632 Step 2: Sodi um\hexanet hyl di si | azi de (1M 3.1 n1) was added
to a solution of 27 (14; 2. gymphpcin dry ?{N(’)ed ina e/acetone
bath. The resul ti :@ | gt ye\l—l-/ow sol S ed *wi C:—AEY (7.5
mol; 0.6 m). H |ce—ba1—h—wa'§j{rgrmveztaand the rgeo Népncrred
at anbient 5 terrperzmure f BMF1EMRI/A0C 1ol | owed by gantl e warni r§bin a warm
wat er bath (40C) for 30 HLE TLC i ndi cat ed tvvo:vvegl-separat ed spots.

Standard extractive and purificat |®(\ gave two al kyl at ed
conpounds (conbi ne eI % ]Pg g; 70% . F = o.p 0.4 (25%

Et QAc/ hexanes) . F,(e€ LI‘I'réq 8 oduct of %tepg_g aas st dr®vi t h NaBH( OAc) 3
(2x) and 10 l\/gBrZ CEt 2 Gi" X) in CH3CN for ay. The re%on m xture was
quenched with water, the organics were extracted into EtOAc and gr ocessed

to obtain 0.8 granmsAdcfoletiondef the serespic begert chsiter240l26 2R 8" Yhve - 0. 4

gramms of ea diAleheepRipdrEa ey drosh flakoridiptindingldarinol- e &S)- (28a) and
0.45 (28b) in 25% Et OAc es i | i
methyl p:perazmerl 29, 5.62 mmol) and 2,2,6,6-tetramethy! piperidine
(TMP) (1.8 mi, 11.2 mmol) were dissolved in dry DMF (2 mi) and heated to
100-110°C (internal temp.) for 10 h. TLC analysis showed absence of 24

and formation of two well-separatec products. The mixture was diluted with
10  water and the organics were extracted into Et20. The organic extract was

washed with saturated NH4Cl and brine and concentrated in vacuo o

obtain 2 g of crude product. Flash chromatography on sifica gel and elution
first with 25% EtoO-hexane followed by 25% EtOAc-hexane gave ~0.5

grams of 25a and ~0.5 grams of 25b respectively (~45% combined yield).
15 TLC R, = 0.6 (for 25a) and 0.4 (for 25b) in 25% EtOAc-hexanes.

Purified 25a was treated as described previously to obtain the final
products 5 to 5F having the formu'a

2
o O

2
NTH
o)
wherein R? is as defined in the table:
Ex. R2 mp (°C) HRMS
N\
5 - 208-212 519.2958

Q
N -
5A p 198-203 535.2913
N
s
5B \I) 233 (sharp) 539.2390
NH




15 to 4: Conpound 28a (S, S-diastereoner) was processed through tHeé NUYsiBd 5
step sequence to conplete the synthesis of conpounds of Exanple 6, 6A and
6B with. an ipso-nmethyl group as well as conpounds 6C and 6D which | ack

t he i pso-methyl group: Ex. RFRZm ("C)Ms (M+) H 6CH3CH3204549.5 C N.o |
6ACH3Cl 25358%080/6658 | 6BCH3260534.4 CH3 H3 N 6CHY"" 225520PQI/gsagniesg3 NJo
6DH215575. 4 16 NOV 2004 WD 00166558 - 30 ggT/ US00/ 11632 Exanple 7 The

synt hesi s of conpounds with an al kyl or yl sul fonyl R8 group at the pars
position started with the corre oondj ng para-substitute acet ophenone

whi ch was tre 4, stepsl6to obtain thg 5 sultone
cont ai ni ng con 7 han the fp wnerein R8 and R2
are as defined i 0 C) HRMS ml$H§180H~
7TH3CSO2- Ye220- rn 2422455192497 Lpr
253 © 558.1887
202 519.2964
190 535.2901
198-203 -
205-210 -~
Example 6
~

N)\ ]
COO/\ RNUYR"
0
tep 1;
CN

D’ cHO HN_ NBOC N
NBOC
FaCO FaCO ~

26 TIOIPr)s / Et;AICN 27
~

1) NaHMDS / Et-! /©/\N/K
NBOC
F4CO ~

2) Na(OAc)sBH
MgBr; : Et;0 / CH3CN 2Ba. {S.S)-Diastereomer
28h. {(R,S})-Diastereomer

A mixture of the aldehyde 26 (3.9g, 20.5 mmol), the 2(S)-methyl-N-
BOC-piperazine (4.1 g, 20.5 mmol) and Ti(OiPr)s (6.1 mL; 20.5 mmol) in 40
ml of CHzCl> was stirred at RT for 24 h. EtAICN was introduced and
10  stirred for an additona! day. The reaction mixture was processed as

described before 1o obtain 4.71 grams (58%) of the cyano amine 27 after
FSGC (TLC Ry = 0.45/0.5 for diastereomers seen with 25% Et>0-hexanes

as solvent).



7$~20190 (dec.)604.2861 7C178 (dec.)625.2246 7Dz1 70 (dec.)605.@Z§@ 2 F
NH2 7Eo 170 (dec.)609.2540 z F F | 7F02200 (dec.)612.2336 C1 Cl 1
(dec.)644.1735 7HH3C, CH3 514.2847 N H3CS02-N 197 (dec.) vN Exanple 8 F3C N
LN, J,, L-,,N 10 16 NOV 2004 WO 00/ 66558 PCT/US00/ 11632 Step 1: A solution
of the prodw wissdsxanpl e 4, step 4 (1.25g; 4.6 mol), PCT/US00/11632

N- BOC- 4- pi peri di none (0.91g; 4.6 nmmol) and (Ti(GPr)4) (1.4 m; 4.6 mol)

in 10 M of CH2CI2 was stirred at anbi ent2%enperature for 24 h. The
reaction mxture was then treated with Et2AICN (5.5 m; 1 Msolution in 5

tol uene) and st pidd A9 Sediim ﬁUﬁﬂméWylcﬁ’QlahndeT(mm Belamt)iveas amuemtoea salstiah | ut ed
with Et OAc and S d ths at @FE% and the

| ayers were sepﬁfgg éﬁg ?é%mj@‘ﬂ‘ égﬁ%d’:g?y awggi%ééﬁ | n? ar abl e
aqueous | ayer) tasydtinocbrighy yeligw solutigamed ‘Uﬁat‘@p witp |( Qﬁt ered,
washing the filLgy caley n&@bﬁh%ss rérrhsvéd éﬁdﬁkﬁeb@ﬂ@f@a%t:ﬁeﬁapaﬁmm and.

VDSOI and canceiswaralne o i teloves poaesleopating i B FEEr S35 e
Strecker am ne {40°() %630 Mir(. 2TLG dhdivated divs sellseparated spotEHrStandard
extractive work up and purification by FSGC gave two alkylated compounds
(combined yield: 0.7g; 70%). TLC R;=0.6 and 0.4 (25% EtOAc/hexanes).
Step 3: The product of step 2 was stirred with NaBH(OAc)3 (2x) and
10 MgBra:OEts (1x) in CHaCN for a day. The reaction mixture was guenched
with water, the organics were extracted into EtOAc and processed to obtain
0.8 grams of crude product. FSGC (25% EtOAc-hexanes) gave
~0.4 grams of each diastereomer (combined yield ~100%). TLC R, =0.55
(28a) and 0.45 (28b) in 25% EtOAc-hexanes.
15  Step 4: Compound 28a (S,S-diastereomer) was processed through the
usual 5 step sequence to complete the synthesis of compounds of Example
6, 6A and 6B with an ipso-methyl group as well as compounds 6C and 6D -
which lack the ipso-methy! group:

2 NJ\ RE
co’i:l K,NJQ\‘YHZ

Q
Ex. RE  R2 mp (°C) MS (MH")
o
HaC N
6 CH, 1 204 549.5
Y
CHz
C P,O
B8A CHs; 253 589.4
C
Hq m
68 | CH, N 260 534.4
CHa
6C H N 225 520.4
CHs
C sq,o
6D H 215 575.4
i .




cooled in an ice bath and treated with CH3MgBr (7.5 m of a BMS(C)ileMg@ in
Et20). After 1 h, the ice bath was renoved and the yellow, heter ﬁu (y % 15
reaction mxture was stirred at RT for 18h. The reaction was quenched wth
saturated NH4Cl solution, diluted with water and extracted with CH2C 2.
Concentrati onogeeess2. 2 g of a yell ow gum whi ch was puri fi edproyuséa®da
eluting the major product away fromnore polar inpurities using a 1:1
m xture of CH2G 2: Et OAc. The ipso- met hyt 3@enpound was isolated as 20 a
yel l ow gum (1.85g; 88%. TLC R 0.5 in 1:1 Et20: hexanes. Step : TFA (6
m ) was added to a sol ution of the pr Ehaeiplef7 step 2 (1.5g; 3.2 mmol) in
10 mM of CH2ClI 2 and stl rred at 25 C for reacti on uenc
with 1 N NaOH sol ut i'6R 8t stﬁ?fcﬂo@of@dﬁwgnWﬁ@%@%?“”ﬁ%&?ﬁ?%arnto
CH2Cl 2 to obt aithe patk pogitiorcstaded withdbe corré@0dirg paratsubsifit@H2Cl 2: Et OAc
renoved all Q ' % CH3CH
in CH2CI 2 and %Cﬁgqiﬁeﬂ8£€hﬁi‘gf)”%§ ’bgéﬁa‘ﬁﬂﬁ %b’ Eﬂeﬂ%ﬁz@ %%{33‘ ‘t]"g t he
i sol ati on of tfﬁ@lfﬁm%é‘?@ﬁmg epnpowRdsohFiample g havpg tbedermudey . TLC R =
0.2 in 10% CH3OH: CH2Cl 2. Stgp 4: A sol utl n of the product of step 3
(1.03g; 2.8 mmol), 2,4-dinethyl ic acid (0.42g; 2.8 mmwl), DEC
(0.8g; 4.2 mmol), HOBT (0.57g; 4RQ I')v i isopropyl ethyl amne (1
m; 5.6 mol) in CH2Cl 2 (15 M) was stirredlain2®2C for 24 h. The reaction
m xture was diluted with CH2CI2 (25 ml), vvashed\érvmth wat er, 10% NaHCO3
solution and bri ne . then centr d to gbtaj 6g of crude oil. FSGC of
this material g "j’ﬂf '7‘5 éﬁmﬁmﬁ] b%"%?ee{—ene—GHQ-G 2 foll owed
by 2-5% CH3CH |i Bx. CH2Cl Begave the tRZ | e dorpo(h@) (1.HAMSB0Hak a white
foam TLC Rf 5 0.4% in 5% CHBQ—I—CP@ 16 NOvV 2004 WO 00/ 66558 - 32
tlqg
m Xt ur

PCT/ US00/ 11632 The |free se o conmpound|(1.g; 2 mmo|) isolated
above was disjsolve ﬁch%g Ft%@rzﬁ?d (ﬁg%ﬁfggn a fresh

solution of hydrogen chlori de .1 m of a 1M soluti on) was added,
instantly forjm \ft roi for 1h, the
7r(lermve8 |n28 pro 28!12 ﬂé >usp1e g«lé?

vol atil es were duct was $ Et 20 and

filtered, wasfing(tn trate Et 20. The HCI salt of thetltle
conpound t hus | obt ai réa ;s,dr &;jvauo (1 . 213-215 0. HRMB
(MH+)  503. 2997.7BThe B, ng BA- 8E95?/\/619@ o1 ep8®4886h a| siml ar

manner from 10] T he |pr of 5| rg approprifate acids, and conpounds
8F-8H, whereijn thg > it Jent - rret h&r I fon% %rou:) wer e
similarly prepdfd. wherei@a RB and el G481 Y ned®?#2eAE t hbl e:

Ex. RBR2Mp CH (I\/H{ﬁL
7D & : ; 170 (dec.) | 605.2798
2] NH
7E 5, U 170 (dec.) | 609.2540
7F z : S, O 200 (dec.) | 612.2336
L C‘ﬁ":'
7G 5 158 (dec.) | 644.1735
7H H3C\/'\(CH3 514.2847
H3CSO2- NN 197 (dec.)
Examplea

DQ,N " wl\)

10



8ACF3216503. 3021 NHp 8BCF3222-224504. 2850 8CCF3262-263502. 3039

8DCF3' ' 216-218523. 2466 NHz BECF3210-212519. 2970 8F-SO2CH3201- 205’@2}./22.0%55
8G SRCH3P217-221533. 2355 NH2 16 NOV 2004 WO 0Ws6558 -33 PCT/ US00/ 11632
8H SC2CH3216- 219514. 2736 o+~ 81-CF3l N ~195-198-- 8.i-CF3C 17

250- 255528. WOMmréess8 8K- CF3CI g O 223-226576. 1562 Cl BL- CF3FCTAIS00/11632
F>245528. 2439 8M CF3Br | F 176-181570.1739 i 8N-CF3Br | Br218-223708. 0040

Br 80- CF3215-220522. 2507 CI BP- CF3Q08- 21¥b66. 1987 Br-, 80- CF3-
190- 194586. 1442 C

Step.1: A solution of the product of Example 4, step 4 (1.25g; 4.6 mmol),
N-BOC-4-piperidinone (0.91g; 4.6 mmol} and (Ti(OiPr)4) (1.4 ml; 4.6 mmol)
in 10 m} of CHoClo was stirred at ambient temperature for 24 h. The
reaction mixture was then treated with Et;AICN (5.5 ml; 1M solution in
5 toluene) and stirring continued for 20 h. The reaction mixture was diluted
with EtOAc and stirred with saturated NaHCO3 sclution (10 min.) and the
layers were separated as much as possible. The turbid (from inseparable
aqueous layer) organic layer was treated with excess celite and filtered,
washing the filtercake with EtOAc. The filtrate layers were separated and.
10 the organic layer was washed with water and brine, dried over anhydrous
MgSQ4 and concentrated to obtain 2.16g (88%) of an amber gum.
Step 2: The Strecker amine from step 1 (2.16g) was dissclved in dry THF,
cooled in an ice bath and treated with CH3aMgBr (7.5 ml of a 3M solution in
Etzo). After 1 h, the ice bath was removed and the yellow, heterogeneous
15 reaction mixture was stirred at RT for 18h. The reaction was quenched
with saturated NH4Cl solution, diluted with water and extracted with
CHzClp. Concentration gave 2.2 g of a yellow gum which was purified by
FSGC, eluting the major product away from more polar impurities using a
1:1 mixture of CHoCl>:EtOAc. The ipso-methyl compound was isolated as
20 ayellow gum (1.85g; 88%). TLC Ry =0.5in 1:1 E120:hexanes.
Step 3: TFA (6 ml) was added to a solution of the product of step 2 (1.5g;
3.2 mmol) in 10 m! of CH2Clz and stirred at 25° G for 2 h. The reaction was
quenched with 1N NaOH solution to a pH of 9-10 and processed by
extraction into CH,Cla to obtain 1.2 ¢ of crude product. FSGC using 1:1
25 CHyCla:EtOAc removed all the less polar impurities and gradient elution
with 10% CH30H in CH2Cly and finally with 10% (ca. 7N-NHz) CH3OH in
CH2Clz led to the isolation of the free piperidine as a yellow gum (1.07g;
90%). TLC R;= 0.2 in 10% CH30H:CH2Clz.
Step 4: A solution of the product of step 3 (1.03g; 2.8 mmol}, 2,4-dimethyl

30 nicotinic acid (0.42g; 2.8 mmol), DEC (0.8g; 4.2 mmol), HOBT (0.57g; 4.2
mmol) and diisopropy! ethyl amine (1ml; 5.6 mmol) in CHpClz (15 mi) was

stirred at 25° C for 24 h. The reaction mixture was diluted with CH2Clz (25
mi), washed with water, 10% NaHCOg3 solution and brine, then
concentrated to obtain 1.6g of crude oil. FSGC of this material using
35 gradient elution with 10% acetone-CHzClz followed by 2-5% CH3O0H in
"~ CHCip gave the title compound (1.1g; 80%) as a white foam. |
TLC R; = 0.45 in 5% CH30H-CH2Cl2.



Br BR-CF3Q | 255-257526. 2243 F Usi ng procedures described foll ow ngmrﬂﬁa\, 2004
table, compounds BS-8EE of the structure F3C R11 0 5 were prepared,
wherein R is defined in the table: 16 NOV 2004 wo 00/ 66558 PCT/ US00/ 11632
-34 EX.RI'M C)HAMS ~VH ) 8S-OH210-220518. 2997 2xHCl salt)

8T- OC( O) NHCMAZPB&SI® 210589. 3374 (2xHC salt SU OSO2CH165- 17 PEFARISBWE&322x HCI
salt BV199-204595. 3254 (2xHCl salt) SW CHOBB-92530. 2985

8X- CH=ENH OCH2202- 205559. 3260 (2xHCI sal t- 3= CHF2>245 (dec) 552. 3020 ( 2xHC
salt 8Z-NH C( O - NH CH2CH3214- 219588. 3521 2xHCI salt 8AA-NH, 92-98517. 3154
813B- NHSO2 CH2 CH3205-Txik1f0b 87 8f thaxitel cagapeynagdg: Exirael? ispizted 2049 FREC)

The. i d-hydr ochiChone s&ﬁgﬁf@?ﬁg%@@ @@Eg&;ﬁﬁ%ﬁ”@g@%‘ o 0,16
mol ), EDC (61 ¥grogem P ‘T’é‘s 3qigsd ¥0.16 m
0.96 mol ), andoﬂmﬁ & Weitdwlectbitayslr Akgr bmnnmac25*acudr(tsahmgonambsaaerml)
were taken urgpeg'.%vm Stihd Fﬁofbufa&w%é E@ﬁ eéo hstzc'»rg% 591%%@ i on was

concentrate | cat on via preparative
washing the fittrate with Et0O. The HCl sait o the title compound thus

obtained was dried in vacuo (1.1g; mp. 213-215° C). HRMS (MH+)
503.2997.
The foliowing amides BA-8E were preparad in a similar manner from
10 the product of step 3 using appropriate acids, and compounds 8F-8H,
wherein the RB-substituent is a p-methyt sulfonyl group were similarly

prepared. i
/@/’\ NJ\
H8 ‘\/Nb
N 2
YR
O
wherein RB and R2 are as defined in the table:
Ex. R8 R2 Mp (° C) HRMS (MH"
8A CF3 -~ 216 503.3021
NH;
~.,
.
8B CF3 ”? 222-224 504.2850
8C CF3 ? 262-263 502.3039
8D CFa - :NH 216-218 523.2466
0 2
8E CF3 L 210-212 519.2970
Il;
8F | -SO,CH; g ; 201-205 512.2955
8G | -SO,CH; QIE 217-221 533.2355
2




gave the title conpound as a yellow oil. mp. (2xHC salt) 210-220 C. HRMS
(M+) calcd. for C29H' 2N, F, , 518.2994; Found, 518.2997. 8T: 8S |(G1KDY
0.19 mol ), ethyl isocyanate (0.05 m, 0.58 rrm)l) and Et,N (0.13 m, 0.95
mmol ) were taken up in CH2Cl 2 and stlrred at 25 Cfor 10 16 h. The
sol uti on wasvolodiesssad with CH2A 2 and washed with 1 N NaOH REREUIPGKHA c
| ayer was dried (Na2SOLl), filtered, and concentrated. Purification via
preparative TLC (211 Et QAc/ hexanes, Si O,‘)33g’ave the title conpound as a
yellow oil. 8U 8S (250 ny, 0.48 mnol)., pethane sylfonyl anhydride (250 nyg,
1.44 15 mol ), and NaH (38 /'myg '%i oil) werle taken up injTHE and

T

stirred at 25 C far 20 h. e so ¢ and washed
with sat'd NdHEEB.| TRE-BHgani c Nay vva a‘r%& (Naz\é%w',?‘%ﬁ&te ed, and
concentr at ed. [H6--NHN-Z2004OTOF6655 Nﬁb

preparative TUC &1/{1 Et&e/ héxan S

yellow oi |l (280 ng,| 98% . 8V: Th d

PCT] §J§ Q7 T1632Z Purifigation via
0% j g title conpolnd as a
hydf ochl oridg salt of the product of
E

Exanmple 8, stegp 3 (150 ny 0!1 mol ) C(38—wg—10—2—ret—HEBT (27 ny,
0.2 mmol), iPr2Ng (0.(UF35r & |}, 250855 528.1791

2, 6-di met hyl -4- (4-pyridyl - N de)\@go c acid (713 ng, 0.3 mol|)«(see
preparation bel ow) were taker up in CHZC 2 and stijrred at 25 Cjfor 19 h.
The sol ution V\la.s_cﬂn

centrat-ed- .u....""* en—via prieparative_ TL¢C (2/1
acet one/ hexanels,gisi |O2) -GRwe 8V Eﬁ )w283122§23 nmgS7894F2 préparation of
2 6-di nmethyl -4r (4-pyridyl - N-gxi d enzojc acid HO2C- A Mel MeO2C. 10 %
Pd/ C MQ2C T120 OBn| OBn H2 4- pyr| d t boronic acid |10 Pd(PPh3)4 NaOH nCPBA
Step Al 4- Benziexy—2-6—gtrethyt—benzgrtaci 0, [, Thea, S. et
at Journal of ’r&.Arrer refm Cremk oci ¢ty % %5 50, 5%@6%59 Melf (3.2 m,
51 mol ), and £s2CQ (17 g, {1 were allowed to stir in DMf at 25 C
for 17 h. The polutjon was fijltereg and partitioned bet ween Et: ® and 15

wat er. The aqufous aye exglacieF Wt bkl The sggmMdigeed Bt 20 |ayers
were washed wit BMRG F:"l’)rl re. ga |c aéer as dried (MiSO),
filtered, and ¢oncent rat ed. Burjfiv#iion h-chrorategraply (10/1

hexanes/ Et 20, bi £R) | gavgr$. 6 |9 RrBéf tlmBrBQlShyI eS080CAD a |col orl ess

oil. 20 Step B{ The|benzyl. priot ecled phenol (8.5 g, 32 nmol) and PdJC (750

i Br
80 -CFa \Q 215-220 522.2507

Cl

BP -CF3 \© 208-212 566.1987

- Br

80 -CF3 @/C' 190-194 586.1442

Br
'D 255-257 526.2243

0

BR -CF3

F

Using procedures described following the table, compounds BS-8EE

ot the structure }
g '\i\r‘u R
b
N
O

5 were prepared, wherein R" is defined in the table:



10 wt % Pd) were taken up in CH3OH The solution was charged w tt\MS&)UV ﬁm
H2 and shaken in a Parr apparatus at 25 C for 17h. The sol ution S
filtered (Celite). Concentration gave 5.6 g (98 % of the phenol as a white
solid. 25 to C The phenol (3.5 g, 19.4 mmol) and i Pr2NEt (3.76 (% 29.1
mol) wereWDBE@FSBed in CH Cl2 at 0 C. Triflic anhydride (REDEpIOLD 1
25.2 mol) was added dropwi se to the solution at 0 C. The sol ution was
warmed to 25 C and stirred at that tenpél?’ﬁt'ure for 4.5 h. The sol ution was
diluted with CH2C 2 and washed with sat NaH The . agueous | ayer was 16
NOV 2004 WO O /E§5q8 PCT/ R0/ 11632 - 6 (BEhr act gme gquﬂch 2. The conbi ned
organi c | ayer s#et-g¢—trted—over Noléb%o_ﬁéot ati gg %@%gconc entration gave
the crude aryl| €S fll ate. -Phtificat g&wémﬂash R t ogriaphy (1011,

hexanes/ Et 20, So2—gave—5— -9 -Ob ad (T f1are . as g yellowoil. 5
to D The trifI@tTe}(l@p(G)MHG‘ﬁW';‘; o@%ﬁ’fé@%l boréﬁ??ﬁéid (1°2 g, 9.6
nmmol ), Pd( PPh}4—E3-+0—re—0—32—m ) 165 NG 2003 éer?g 9.4 mMmol) were
taken up in OVBUHZ0 (4FQSOEH ). Ths,replaf ijon Re8-4edt ed [to 90 C (oil

|

bat h) under N—¥®& A—ERe—sotut TP gesopart T U1 gned hetween Et OAc and
H O The aqueo® ayerﬁ—v@r&x—m act gq;ﬁ? it OAc.sgng%

( ; !
|

conbijned Et CAc | ayers
10 were dried -NarSod—HFtat+omarmo—CconCentTation Ve g dark brown oil.
Purification vi &8Wllash chiG@t ogr aphy 8&P2 hdxanSSPEIBR:  di o) gave 770
ng (100 % of [ hg
nm,

yri gl nisidoat i ve a82-285or angesseistdSi ed E: The pyridyl
derivative (39 1. ol ) arfd [ Ci sath 0y, 3.2 rrrml/ wer e di ssol ved

I
d
in CH2d 2. The sgg ution wggstirred ap43%ac) flor 552.30B0h. The sol ution was
diluted with CHZC 2 and washed with! 1240AeaH ! The organic-Hayer was dried

(Na2S0,). Filtyagz dnagngchonsenicat | of14al8 400 588.9521 % |of the N-oxide
as an orange o Iaé - ??\cﬁl\ cafcd | figgH ' st 1 6 OB N-——258-—1430; Found,
258.1131. Ster) gkpa [The nmetRy, ester| (499-98y, |1. 6 St7dB054nas it aken up in 5 n

of 3 N 20 Na y  The2eslzati dn wag,chapteed at reflux for 20
h. The sol uti Dﬁg' S C-M&gd. ThexHoesdtdue was Teated with conc. HO .
The resulting E—hl d Was TiLtered ahd2waeh@gd wi t hsopadgyg and brine. After

drying under h § vacuum the freejaesHLi 687 A ng. 100 % was obtained as a

tan sulid. m )BD§2 5 C (dfg%evnp). HRVB361238) ical (51:,5_5553; C'HABN, 25
244.0974; Foun@l,”~24@4. 0981. The (EiHChvdith lo ride sallt of the product

of Exanpl e 8, tavg% 5 (1.34 gg,. 2.8 m2BVy2402, 6- digggt.imd+ 4- flornyl benzoic
m

acid (500 ny, 2. |) (see prepataRiiiisdi®liow) FDC (1.1 1y, 5.6 mmol),

HOBT (760 ng, Sg6. th—@ﬂ%chid%@@alt(o? e prollcn®nk YarmPiees, sdy B¢TBdhd, 0 t he
standard coupling conditrons .30 Pupifi cal i oRpvl _9% 'srTh‘qE% 't@gzr,\mqhy (2/1
hexanes/ Et OAc, gr@P"&Qveggb@1 e (Jeléé "‘%‘Og‘f @R/ a@ a @e Fow T?ggm
{0.16 m!, 0.86 mmol), and 2,6-dimethyt-4-hydroxy-bénzoic acid (53 mg,
0.32 mmo!) were taken up in CH,Cl, and stirred at 25 °C for 20 h. The
5  solution was concentrated. Purification via preparativé TLC (EtOAc, Si0,)
gave the title compound as a yellow oil. m.p. (2xHCI salt) 210-220 °C.
HRMS (MH") calcd. for C,;H,,O,N,F, , 518.2894; Found, 51 8.2997.
8T: 8S (100 mg, 0.19 mmol), ethyl isocyanate (0.05 mi, 0.58 mmol), and
ELN (0.13 ml, 0.85 mmol) were taken up in CH,Cl, and stirred at 25 °C for
10 16 h. The solution was diluted with CH,Cl, and washed with 1 N NaOH.
The organic layer was dried (N&,S0,), fitered, and concentrated.
Purification via preparative TLC (2/1 EtOAc/hexanes, Si0,) gave the title
compound as a yellow oil.
8U: 8S (250 mg, 0.48 mmol), methane sulfonyl anhydride (250 mg, 1.44
15  mmol), and NaH (38 mg, 60 wt% in oil) were taken up in THF and stirred at
25 °C for 20 h. The solution was diluted with EtOAc and washed with sat'd
NaHCO,. The organic layer was dried (N2,SO,), fitered, and concentrated.




PD NUV [UU4
Preparation of 2,6-dinmethyl -4-fornyl benzoic acid tBW2C to ICC |

Pd(PPh3)-0 OH tBul 2C~J~ 1.03 Tf20 -Y z 2. DMs Off CHO nBu3Sn~ '15 NOV
2004 WO 00/ 66558 PCT/ USOQ 11632 37 to A 4-Hydroxy-2, 6-di net hyl - benzoi c
acid, tert-butyl ester (6.4 g, 29 mmol) and i Pr2Net (5.6 g, 43 mmol) were
taken up in voblo@k@stand cooled to 0 C. Tf20 (5.8 m, 34 mudlg4edeNKatied
slowy to the solution at 0 C. The solution was stirred at 0 C for 3 h.
The sol ution was partitioned between 5 s&80- NaHCO and CH2Cl 2. The aqueous
| ayer was extracted with CH2Cl 2. The conbi ned organic | ayers were dried

(Na2SO4) . Fi | t rpgfifwatiandia prepaetive It.Cdn/ IgadtActhenanws, 8i0.) 9pe the et i on vi a
flash ch t Ol O2 7.99 82 % of th
Lritlare as a veneRpA; § velay 3l e e ses ) c (5 hsgpﬁmﬂ @;,fo °
(1.25 g, 30 mmoBY:; PBQ@rvhmd,roqféwmem“rﬁj,thQ)P@dHﬁbe),"%{ﬁﬂ'e AP PIPBIY) tin
(4.5 M, 16 Tﬂébﬂ Mﬁ-{?%’ Eglgﬁ@auﬁg,imzﬁrﬁol),umm (22 mgli0e2 suhalliBRNELE.Aéat eﬂF
t 70 C f . . e sol ut] was Lt A at . .
'zli'he m xt u(r)re EWas”\‘viq-f‘gl"EB'?' 628-&"83xm'|§zﬁk{dbg¢d%ﬂ@§o§§%)§§§§eog§%ﬁ ﬁtgﬁngs'aqueous
| ayers were extDaohewivEed preparion beiaw)oversitaken ¥p gakit nggg,sgrrﬁgrag dri ed

( !vgs]plzt) . hFi |h trabief @’”ﬂg ,;_5;@@ %g@ﬂbﬁ Pab @?Emmt@q.yehhmmmm via Ewrjafrau;@g /(.) onf
via flash chron&l ograp exanes/ Ft | : o 0
the olefin as aTQGﬂ?fdv@étqg(‘e’é’%‘@"e?h'% |%afvleﬁ&2 6§€ o%%éﬁ(%%ﬁ? :%aéﬁt aken up
in CH2C 2/ MeOH ( 1/ 1) PregHnaticsodflt, 6-dimethaw-4: fob 2

|
an HHIVI-O '6 '_':_/‘ L2y a%a2 ,.,: bubbl ed
through the solution until a dark bl ue col qp.pgei sted. The reaction was
quenched with 20 M%\Eﬁ suMe| deMeg: actLon was &R at et2@o furnish

t he al dehyde as an Z~gbgp D. The oBMt ik, ester (6 p 2.8 nmol )
and TFA (3 m) were taken wup in CH2Cl2 acid stirred at 25 Ctor 19 In.

Concentration of the solutio cid ei ge sol | 25 8X: 8W
(100 ny, 0.19 MOMO; -Hcﬂyg‘?f¥§°’ér'r‘%,e"° Q4M§§ﬁ) NaOAC mi mg, 0. 46
nmol ) were taken up i Thepgpdrdl i on was st a 25 C for 17h. The
sol uti on was concentr at ed. ll'he resi due was partitione *N et ween CHzZC12 and

1 N NaCH. The aqueog%d ayer was extracted wth CH2Cl2. The conbi ned
organi c | ayers ver ¥ and 3D concentration gave

_ (Na2so1) . Ej | FPat
t he crude product. Pur+ on vi_féa_ggﬂ_epar ' C (1/1 hexanes/ Et OAc,
Si 02) gave &%% ng (84 % of o

Step A: 4-Benzyloxy-2,6-dimethyl benzoic acid (8.7 g. 34 mmol; Thea, S.
et al Journal of the American Chemical Society 1985, 50, 1867}, Mel (3.2
ml, 51 mmot), and Cs,CO, (17 g, 51 mmol) were altowed to stir in DMF at
25 °C for 17 h. The solution was filtered and partitioned between Et O and

15 water. The aqueous layer was extracted with Et,0. The combined ELO
layers were washed with H,G and brine. The organic layer was dried
(MgS0,), filtered, and concentrated. Purification via fiash chromatography
(10/1 hexanes/EL,0, Si0O,) gave 8.6 g (94 %) of the methyl ester as a

. colorless oil.

20 Step B: The benzyl protected phenol (8.5 g, 32 mmol) and Pd/C (750 mg,
10 wt % Pd) were taken up in CH,OH. The solution was charged with 50
psi H, and shaken in a Parr apparatus at 25 °C for 17h. The solution was
fitered (Celite). Concentration gave 5.6 g (98 %) of the phenol as a white
solid.

25 Step C: The phenol (3.5 g, 19.4 mmol) and iPr,NEt (3.76 g, 29.1 mmol)
were dissolved in CH,CL, at 0 °C. Triflic anhydride (Tf,0) (4.2 ml, 25.2
mmol) was added dropwise 1o the solution at 0 °C. The solution was
warmed to 25 °C and stirred at that temperature for 4.5 h. The solution was
diluted with CH,C|, and washed with sat NaHCO,. The aqueous layer was

vy




16 NUV /U4
8Y: The tri-hyd rochl o ride salt of the product of Exanple 8, step 3 (75

nmg, 0.16 mmol) and 4-difl uoronethyl -2, 6-di nethyl benzoic acid (32 ng, 0.16
nmol ) were subjected to the standard coupling conditions (EDC HOBT/ 35

I Pr2NEt). Purification via preparative TLC (211 hexanes/ Et OAc, Si Q2) gave
64 ng (73 RyPudgsss 16 NOV 2004 WO 00/ 66558 PCT/ US00/ 11632 p3§sp0n1632

] Bi s(2- rrethoxyethyl)am noj- t3 10 t C Preparation of

4-di fiuoronethyl-2.6-dinethvl benzoic aciggy u Zuy 2 inist CCHO TFA
sulfur trifluoride F Step A: The al dehyde (400 ng, 1.7 mmol),

bi s(2-neth { I | d Et CH
(000 - 0. 34 PIGFIAMBTCHLEl, She orhbsidrint M EReraled Bl . %00 65°C

for 6 h and at N&SEC.f diltration ﬁ"dFﬁéc%@rtﬂtqu@a\(ﬁa%’ecﬁjéﬂéﬁéﬂl“’\?ﬁaﬁ% sat. NaHCOB.

The aqueous 'awnfmaon e%tfra%ﬁt&domawgrgbiaﬂmnTmm k|0, pgavesirayer s

were dried (NaSOZ) I on an con entration gave he crfude product.
Purification vil g"'p@bﬂé&’ﬁl’"@éeﬁféx Ohexanes/ Et, 0, Si C2) gave 210 nmg (50

% of the 30 diepunr Dheleriflatea(ig S. 21mth 4’-?pgndsdru0fbmt3dcucb(st%g Ezlmmmﬁ, 0 82
I d HCI
ol ) an Fed(%'{fﬂﬁ)r §Jo4m54 g@azéqwﬁ%gm r&a,g;cm Oq € Ffndl K@Fb tkeh

The sol ution was ution s concent ate

to obtain the deilMB418 (4 28 Miyollhg 50115'08'2’”351'H%a’leldl 1o RPq ol PR INden| ¢ of
the product of Ng¥ard 8. $hesbRpiod vkl pantioned bétwaert Et@Adand H,0. The

4- [ (et hyl am no) ?ﬁ%ﬁgl{ ﬂm%]eﬁra%téq g‘jﬁ@tb l?:enlzl’?a.l Ecgﬁsfngd été%): lgyersl' 7 mmol)

(see preparati o wer € sub
10  were dried (Na,S0,). Fi tratlon and concentration gave a dark brown oil.

Purification via flash chromatography (3/1 hexanes/EtOAc, SiO,) gave 770
mg (100 %) of the pyridyl derivative as an orange oil.
Step E: The pyridyl derivative (390 mg, 1.6 mmol) and mCPBA (550 mg,
3.2 mmol) were dissolved in CH,Cl,. The solution was stirred at 25 °C for
15 18 h. The solution was diluted with CH,CI, and washed with 1 N NaOH.
The organic layer was dried (Na,SO,). Filtration and concentration gave
400 mg {87 %) of the N-oxide as an orange oil. HRMS (MH") caicd. for
C,H,O,N , 258.1130; Found, 258.1131.
Step F: The methyl ester (400 mg, 1.6 mmol) was takenup in 5 miof 3 N
20 NaOH and 2 mi of EtOH. The solution was heated at reflux for 20 h. The
solution was concentrated. The residue was treated with conc. HCI. The
resulting solid was filtered and washed with water and brine. After drying
under high vacuum, the free acid (377 mg, 100 9 o) was obtained as a tan
sulid. m.p. >225 °C (decomp). HRMS (MH") caicd. for C,,H,,O,N,
25 244.0974; Found, 244.0981.
8W: The tri-hydrochloride sait of the product of Example 8, step 3 {1.34
g, 2.8 mmol), 2,6-dimethyl-4-formyl benzoic acid (500 mg, 2.8 mmol) (see
preparation below), EDC (1.1 g, 5.6 mmol), HOBT (760 mg, 5.6 mmol) and
iPEINEL (2 ml, 11 mmol) were subjected to the standard coupling conditions.
30 Purification via flash chromatography (2/1 hexanes/EtOAc, SiO,) gave 898
mg (61 %) of BW as a yellow foam.
Preparation of 2,6-dimethyl-4-formy! benzoic acid

ButylO gﬁ\ Mo  1Buyi0sC I PA(PPha).s
CH OTt

nBuaSn —_-

t .
/ -
2. DMS | CH “CHO

O




coupling conditions (EDC/ HOBT/ Pr2NEt). Purification via flash | NOV 2004
chromat ography (1/1 hexanes/acetone, Si2) gave B03 ng (81 % of r>Z as 20
a foam Preparation of 4-f(ethylam no)carbonyl am no]-2.6-di methvl benzoic

acid NHC(O CF3 NaCH i ButylQ2C HH NYN, _,- HC 0 3) Boc20 NH2 CuCl et hyl
i Socyanate Wobodsydd O Step A: 3,5-Dinmethyl aniline (18.5 nmPCIUSPOEH ) was
taken up in CH2Cl=. The solution was cooled in a water bath.

Trifluoroacetic anhydride (29,5 25 ml, 209%mol) was added slowy to the
solution. After the addition, the NH2 1) (CF3C0) 20 ~ NHC(OCF3 1) s e |l |
2) ec-BuLi 2) BrgiebtA:NQHRI0Ry-2(B-0ca6i58nRaT/ag80 ¢ r-peyesten (&6/19u€P on was

stirred at 25 C fn%l)lénﬂﬁm@‘sn(gﬁﬁ?g‘fgﬁﬁﬁ%‘ﬂfﬁg’%keﬁﬁg ir’irgi‘ﬂ-@lz anascodtdad

slowy to the solution ite “the RT water aﬁ'h.. quolé’.? ution
was stirred at 28°C fT&O 5.8 mi, 3qmmabras egaedaloiunbrSP I iions o N S203.
The aqueous | ayegqouasn 645 sBfb8G1 0°CHoCBIACI The stetidn waspamiédned batveen! ayer s
Concent r ati ore e MAFGGean CB G, THE pROe R BRH wRbExacedbitiongy
(hexanes/ Et 20) g¥ke combiradoprygaf4ayers weie ,driec:Wa?&O.i.hEiltrqjmrﬁrﬁiat ed
Laken up i THE SR a o By o e b r (54
of a 1. E M sol ut P%’FP’T‘%?’@&QO?“]C%bgaYﬁT%'Ig? R/Zgg %ﬂ&éﬁ*esf@ﬁ%a? %E"tg l%g i‘ﬁt i (()n at
-78 C. After 5 niteroB: Jhenrilatg,(5 gse6-Bubi), KIER(125 of 3&mma).N1d(RPEyci3dRexane,
di - butyT- S R B e bl ut i o7
at -78 C. The sob0gedh W i‘%”‘)\%ﬁ‘ wea hPBtJSSat%.O gﬁf)\é\? (g’bdﬂ}ens P FESct i on
m xture was part paitfioeed bbrisereBtOmt and satd KEHIDe2nixTure waplfdered. 3)2r was
extracted with Gé?ggn?c layer was separated, and the agueous layers were extracted with
EtOAc. The combined organic layers were dried (MgSO,). Filtration and
15  concentration gave a yellow oil. Purification via flash chromatography (20/1
hexanes/Et,0, Si0O,) gave 1.96 g (57 %) of the olefin as a yeliow oil.
Step C: The olefin (0.6 g, 2.6 mmol) was taken up in CH,Cl/MeCOH (1/1).
The solution was cooled to -78 °C. Ozone was bubbled through the
solution until a dark biue color persisted. The reaction was quenched with
20 dimethyl sulfide. The reaction was concentrated to furnish the aldehyde as
an oil.
Step D: The tert-butyl ester (650 mg, 2.8 mmol) and TFA (3 ml) were taken
up in CH,Cl, and stirred at 25 °C for 19 h. Concentration of the solution
gave the acid as a beige solid.
25  8X: 8W (100 mg, 0.19 mmol), H,NOMe-HCI (28 mg, 0.34 mmol), NaOAc
(32 mg, 0.46 mmol) were taken up in MeOH. The solution was stirred at 25
°C for 17h. The solution was concentrated. The residue was partitioned
between CH,CI, and 1 N NaOH. The agueous layer was extracted with
CH,C!,. The combined organic layers were dried {Na,S0,). Filtration and
30 concentration gave the crude product. Purification via preparative TLC (1/1
hexanes/EtOAc, SiO,) gave 85 mg (84 %) of BX.
8Y: The tri-hydrochioride salt of the product of Example 8, step 3 (75 mg,
0.16 mmol) and 4-difluoromethyl-2,6-dimethyl benzoic acid (32 mg, 0.16
mmol) were subjected to the standard coupling conditions (EDC/HOBT/
35 iPr,NEY). Purification via preparative TLC (2/1 hexanes/EtOAc, Sio,) gave
B4 mg (73 %) of 8Y.



The conbi ned organic |ayers were dried (MgS™). Filtration and 16 NOV 2004
concentration gave a yellow solid. Purification via flash chronmat ography
(1/1 to 1/4 hexanes/CH2A 2, Si2) gave 13.1 g (72 %9 of the tert-butyl
ester 20 as an off-white solid. Step C. The trifluoro-acetam de (10 g, 31
mol ) and Neild doessd, 62 mmol) were taken up in McOH H20 (rfrhysoamgkabheat ed
at 60 Cfor 3 h. The solution was partitioned between CH2CI 2 and water.
The aqueous | ayer was extracted with CH2@82. The conbi ned organic | ayers
were washed with 25 water and dried (Na[err]S(err]). Filtration and
concentration gave 6. 4pg %lo@ofqlf difibB®rthi e dafie I&Erﬁ%ﬁaﬁm id. to D
The aniline (1 g, 4.5 I socyanat e ) ), and Cud
(90 my, 0.9 mmol) we pll['pwe xygihyha Eséﬂul)‘t%@ s warned to
25 C and stirred at that te rature T%ﬂ[’gé}‘ﬁ ndene solution
partitioned between Et OQAc and TBIO% NH e aqueous | ayer wasg extracted

with Et OAc. The conbi ned | ayers were washed, with brine and dried (MSQ,).
ﬁﬁoz

Filtration and concentration gavga yetdE lid. Purification via flash
chromat ography (3/1 to 1 /1 hexaneslEt OAC ) gave 904 ng (69 % of the
urea as a yellow solid. 35 Step E: The tert-bgtyl ester (900 ng, 3.1 mmol)

and 4 MHO in dloxane(3 m ) vveretakenrwg byﬂ WééOH and rb 45 C
for 3.5 h and aBtemAr Theraldelgyde ($00yRE L 4IUPPHNP R é’ana der
reduced pressur gulfdhefludrizri @40 mags2.panmbl)i aneEtQrd {ve@miEe 33 mmpl)iwereNaOH.

Extracied wd Bk kR aEhiEte @&Aﬁ&ééﬁea@g@f&%@@m@@ayo@wenms

extracted V\A he€ aqueous Tayer was C00 acl

with conc. HCl ppHhe salgton Wﬁ%qaﬁﬂﬁlﬁﬂs‘”!ﬂéﬁér hx&%?‘@‘lf%st'ﬂye@f’@c The
conbi ned Et OAc lbaiaciedwitheCHICIE dTHéNe3m0ed drganic dayieos wareldried (Nafitx)at i on

gave the 400 mgp{.ﬁgt,ﬁ ar(?cﬁ %ﬁ@erﬁ‘&klg ?’t‘avégr‘{%ﬁxﬁeﬁ%blﬂ:t 51:%%110%3

tri-hydrochloride sa 5 4.3 mmol )
and 4-ani no- 2, 6PRARSRINA T'b@rﬁ 1 dhexanes/ErEo Sitg:) g@"gzﬂﬁﬂpg(?%é BP®par at i on
bel ow) wer e1@ubquoe@idbmé¢he standard coupling conditions

hoxanes/ acet one Siep Bpy T GBI A210 300, S8 ARIPAG I (44 i of ¢ Mo
Preparation of Zlii@ﬁﬂ?ﬁoegfemﬁnnﬁ'ﬁgﬁk%ﬁam MeQk a7 'N?—IQg’H Nﬁf stirgg: 3} ]aO’ZC-
HO2C The tert - batydr &5 hemTheXlution, wés Sonteptriteaind di@in tHid acitd, asda Mhnta

di oxane) were takf up in MeCH at heat ed at 45 C for 20 h. The sol ution
was concentr at ed obtain the acid in guantitative %l(gk 15 8BB:

8AA (100 ngl50. BE: s tyi- woml%ﬁ#%'hpif'bﬁwow 8 Fy_MplE B sten g,
1.7 mmol) and 4-[(ethylamino)carbonylamino]-2,6-dimethy! benzoic acid
(400 mg, 1.7 mmol) (see preparation below) were subjected to the standard
coupling conditions (EDC/HOBT/iPr,NEt). Purification via flash
chromaiography (1/1 hexanes/acetone, Si0,) gave BO3 mg (81 %) ot £Z as

20 a foam.
Preparation of 4-[{ethylamino)carbonylaminol-2,6-dimethyl benzoic acid

NHC(O)CF, 1) Meli
\‘Q/NHZ’ 1) (CF3CO)0 )@/ (O1CFs 2) sec-Buli
Br —_—
2) Br 3) Boc,0
NHC{O)CF3 NH, CuCl
NaQOH -
tButylO-C 1ButytO,C ethyl
isocyanate

H H H H
NN

YN ho v~
1Buyl0,C © HO.C °

Step A: 3,5-Dimethyl aniline (18.5 ml, 149 mmol) was taken up in CH,Cl,.
The solution was cooled in a water bath. Trifluoroacetic anhydride (29.5
25 ml, 209 mmol) was added slowly to the solution. After the addition, the




nol ) were taken up in pyridine and stirred at 25 C for 19 h. The sidl NdVi zp
was concentrated. The residue was partitioned between 1 N NaOH and CH2Q 2.
The aqueous | ayer was extracted with CH2CI 2. The conbi ned organic |ayers
were dried (Na,SO3. Filtration and concentration gave a 20 brown oil.
Purificati onwg esessgparati ve TLC (211 hexanes/ acetone, 5102pcrmpsovai1d20 ny
(86 %9 of 8BB as a colorless oil. BCC. The trihydrochloride salt of the
product of Exanple 8, step 3 (127 ng, 0.3 nmol) and 4-fluoro- 2, 6-di net hyl
benzoic acid (58 ng, 0.35 mol) (see preparation below were coupled

according to the g@gﬁwﬂs ﬁmp%%ec 18515 FRGhEOBB 2 NER) mi, Rupirhinegt i on vi a
preparative TLC f’ hexanes S{OAC, .S ozgq rﬂa.vga.S.CCt@?ﬁg. CO{e(r)y ﬁis.rﬁ)é | (87
mg bis-HO sal t wassadded sipwlyde g gpiutign whilg TBFLRIING- t W§1®" B&HZ01 C aci d
NH2 NOBF4 F KOHsgplution wa0itred avie62C bR E M- The sautioréwds qeehghedhwithoi ¢ aci d
(200 ng, 1.1 nmyl 0 4 wikengdieatd in
1, 2-di chl orobmgﬁé%dszﬁﬁaeégwé\#g%%ﬂﬁ% S0l Ut 1 on Wes ‘cool ed and
di | uted wi t h5MeCamiBd@Iganic IavearawergeliedMoO.)alreaied kil Jidivat N and
the sol ution wasnafierst. atofid@intidtion Bave d® ohangéhenligolFurificatiommsaconcent r at ed.
The residue was partitioped bet 2 d Theaqiqgrys | ayer
was extracted wrtHYE#ER '%(Wﬁan%\%gggﬁéa\%a%rcr\%gg(%%gf%tg 'to /3 C and
acidified with doominatl dénuative 86 aN@Vte2sdid. W o 00/ 6655& PCT/ US00/ 11632 -41
é‘ 2) g (The aqu)eo eb B Crnd &) B6iAE] W7t Aot a2 takdh @pan G and ayﬁ%d ere
ried (Na2SH4) . r.ation and concentratio V& .5 U @ aci
as a tan sol'Pd. 'BDR8 "PHHOEF ﬁhyﬁ’?gﬁ’ﬁﬁ@?m&éggﬁ%gﬁ% ﬁ'esr}?irs%gﬁ?[{%%g%{anpl e 8,
step 3 (150 5 nypmol)3dasnarued sawly 4o the sniusion 8 -diBret HiterfemineicStaeid (76 ny,
0.41 mml) (Seqprenanas B RelPIin\WoEEHeRMR] 80 nanen wdisngided sitwelygener al
procedure (EDC/ ﬁ%ﬁ?ﬂsr 2NEt_§ . Pur7i téﬁg%hi o% Vi a iR-rb?.i?ﬁrd airéfc?na-%?zé égl
hexanes/ acet orlB® reRieN sghfign @b/ 8 <&-a AEBi F’l{%'s% ol “Preparatjon of
4-chl or o- 2, 6- di maEhymdjenTdiFcwas addddioNbe souien at-7&EH Theisoicpvay tB
MeG2C2r H0295 U Wirkida toI 25 °C. After 30 min, the reaction mixture was partitioned
between water and CH,Cl,. The agueous layer was extracted with CH,CL..
The combined organic layers were dried (MgS0O,). Filtration and
concentration gave a yellow solid. Purification via flash chromatography
(1/1 to 1/4 hexanes/CH,CI,, SiO,) gave 13.1 g (72 %) of the tert-butyl ester
20 as an off-white solid.
Step C: The trifluoro-acetamide (10 g, 31 mmol) and NaOH (2.5 g, 62
mmol) were taken up in MeOH/H,0 (3/1) and heated at 60 ‘Cior3h. The
solution was partitioned between CH,CI, and water. The aqueous layer
was extracted with CH,Cl,. The combined organic layers were washed with
25  water and dried (Na,SO,). Filtration and concentration gave 6.4 g (93 %) of
the aniline as an orange solid.
Step D: The aniline (1 g, 4.5 mmol), ethyl isocyanate (0.4 mi, 5 mmol), and
CuCl (80 mg, 0.2 mmol) were taken up in DMF at 0 °C. The solution was
warmed to 25 °C and stirred at that temperature for 2h. The solution was
30 partitioned between EtOAc and 10 % NH,CH. The aqueous layer was
extracted with EtOAc. The combined layers were washed with brine and
dried (MgSQ,). Filtration and concentration gave a yeliow solid.
Purification via flash chromatography (3/1 to 1/1 hexanes/EtOAc, SiO,)
gave 904 mg (69 %) of the urea as a yellow solid.
35 Step E: The tent-butyl ester (900 mg, 3.1 mmol) and 4 M HCl in dioxane (3
ml) were taken up in iPrOM and heated at 45 °C for 3.5 h and at 25 °C for
16.5 h. The solution was concentrated under reduced pressure. The
residue was partitioned between Et,0 and 1 N NaOH. The aqueous, basic



y n e u 4-Amno-2, 6-dinethyl benzoic acid (172 , 0.96 mol) a

(155 ng, 1.15 mmol) were taken up in CH3CN at O gg Tert-butyl)ni ??lht@g%&
(0.17 m, 1.4 mmol) was added to the solution at 0 C. The sol uti on was
warnmed to 25 C and then at 65 C for 45 min. The solution was partitioned 15
bet ween Et 20veaabess@t er. The aqueous | ayer was extracted w t FCEVS®N16BRe
conbi ned organic | ayers were washed with brine and dried (MJSO, ).

Filtration and concentration gave the metthyl ester. The methyl ester was
hydrol yzed as described above for the fluoro derivative (KOH . After
extractive worjyg,wds exttarted Rith-ElOreThyladpenesiayeamas o) ‘@andy was

20 obtai ned as a | | T,
Sroduct of ExcAfy e%w Etcgﬁé”ﬂ &@gﬁ 1158 ‘hgéQ ifj’ﬂa%ﬂ Was %ﬂiréct@f:l vhgflnet yl
benzoic acid (B@Amg Tige mmhnﬁd)EtO@@éy%fﬁé’p%(Pé%ﬂ "%e 9 \A@'ng B&nﬂl ed
according to t %/ﬁ{jg{lex &t g @V maditemg((BBCLHEBRbIdaidER)whiftusaild. cat | on vi a

preparative TL sl 2

(140 g bi S HAAGLTHe | S hﬁr@%ai&&ﬁﬁ%@%?ﬁ%%%aﬁeﬁ 3"@ %re'nii.sc‘" |
aci dsn'ltvggt glozﬁggﬁwmaanm -&fRirtoy2 G2@methyl ben2oisErd (1A mg, 43 mﬂl@ (sge) snme
- - n

hexanmet hyl di ti e Braikﬁ%kﬁ! v{&%SstJdrlnm?é o {r@oﬁaﬁﬂardlco%%hﬁﬁﬁbhdltlons

377
Pd(PPh3), (171 &@G/F@Bﬁl%ﬂﬁt) Rerticatgy wa@@g*a f‘ "'Pg’ é)?-Wﬁder ﬁgdfor 21
h. The sol uti oRex@esReeidne| srce,qigheewemgfesz %)aafcaqwas awej@wf@an( NH, OAC) .

The aqueous | ayer was L8 iFE205. dTrHét pg@,.,mgaggzo | ayers were

washed wit¥ brine and ) = opgentration gave
the crude aryl stannane as a ow senitSol | d 16 20(?4 WO 00/ 66558 a2
fnane (0. 74 M9, taken up in CH2C,

P .
atCT{)U?;OOI 11632 to B: Thewpd,C
The tert-butyl ester (950 mg, 4.3 mmol) and HCI (11 mi, 4 Min
dioxane) were taken up in MeOH at heated at 45 °C tor 20 h. The solution
was concentrated to obtain the acid (710 mg) in quantitative yield.
15 8BB: 8AA (100 mg, 0.19 mmol) and ethane sulfonyl chloride (0.02 mi, 0.21
" mmol) were taken up in pyridine and stirred at 25 °C for 19 h. The solution
was concentrated. The residue was partitioned between 1 N NaOH and
CHzcg. The agueous layer was extracted with CH,Cl,. The combined
organic layers were dried (Na,S0,). Filtration and concentration gave a
20 brown oil. Purification via preparative TLC (2/1 hexanes/acetone, SIO,)
gave 100 mg (B %) of 8BB as a coloriess oil.
8CC: The trihydrochicride salt of the product of Example 8, step 3 (127
mg, 0.27 mmol) and 4-fluoro-2,6-dimethyl benzoic acid (58 mg, 0.35 mmol)
(see preparation below) were coupled accbrding to the genera! procedure
25 (EDC/HOBT/iPr,NE?). Purification via preparative TLC (2/1 hexanes/
EtOAc, Si0,) gave 8CC as a colorless oil (87 mg bis-HCI salt, 54 %).
Preparation of 4-fluoro-2.6-dimethyl benzoic acid

UNHZ NOBF, F KOH F
MeO,C" MeO,C HOZC

. 4-Amino-2,6-dimethy! benzoic acid (200 mg, 1.1 mmo!) and NOBF,
30 (196 mg, 1.7 mmol) were heated in 1,2-dichiorobenzene at 100 °C for 30
min. The solution was cooled and diluted with MeOH and water. A few
pellets (2-3) of KOH were added, and the solution was heated at reflux for
16 h. The solution was concentrated. The residue was paritioned
between Et,0 and 1 N NaOH. The aqueous layer was extracted with Et,0.
35 The aqueous layer was cooled to 0 °C and acidified with conc. HCI (pH =




Bromne (0.7 m of 1 MBr2 in CH2Cl 2) was added to the sol ution. 15I'N§§\; 7004
solution was stirred at 0 C for 30-min. The solution was diluted wth

CH2Cl z and washed with 10 % Na2S203. The aqueous | ayer was extracted with
5 CH2Cl z. The conbi ned organic | ayers were dried (Na2SG . The solution was
filtered. TPYQPY64HS was added to the solution, and the sol BEFBIF0REAE2
stirred at 25 C for 17 h. The solution was concentrated. The residue was
partitioned between Et20 and 1 N NaCH. THE aqueous | ayer was extracted
with Et20. The aqueous | ayer was cooled to O C and acidified with conc. 10
HCl (pH =.1-2) 1-ZheThmjagoesud Ryer waasxuactedoibuCi,Elh ThRersanioiagersconbi ned

organi c Iayers | 2 tichiahl cBhEeRtratth SARCENGABH 99) ofgaye 100
ng (59 % of tﬁ%@rggr o gﬂéé% Sﬂm)golcl a- Usi ng ;r)rocedures degcrl b)ed

foll owi ng the t%?ﬂésaééﬁ‘rﬁeﬁﬁirds 8FF- 8HH of the structure F3C 15 Ex., M
C) HRVE M+ R m%z&w&aﬁﬁﬁﬂdé@éﬁo(ﬂmwﬁbdseﬁl ) EBBRIOHLSBPDASES. 1898

(200 ool b STEE ot i st chOis il o d el odhnige sl
2, 6-di chl or o- 4{see ntﬂgar@mbek@wamje@meﬁgaccer%m %ﬁ)geﬁﬁé&'@r‘aﬁ?ﬁf"ed

according to t EDETRETERT/iFRINE dWﬁfléﬁW\lﬁTé FaBNETLC (20 Haxahés/ication via
preparative TL c%a?’/l %eﬁ nes/ [e 8FF as a colorless oil (27
my, 23 % . BGG?2 RS, 3 |a(§’ea§ he product of Exanple 8, step
3 (330ng, 0.7 nml) andPzeardiichlobse ' 2¢'d (290 ng, 1.4

mmol) (see preparati o i) wetueicoupl ed <d| ngpmo the €r al
procedure 25 (EDC/ NEt)y——Purtfit Ej@; \;g%EC (1/1
hexanes/  FgOAc, gave 8GGBB§”&"‘EOI s loi | (75 , 9

Preparatii on of 2 Gédh%&ﬁcgérﬁémgﬁ%}gggﬁgﬁg?@:%é Vﬁ?ﬁf@u@, R' is

defined in the tabl 665 8, 43. Cl
-, -, OV O ~455mg, 1.15 mmol) were taken up in CH, CN ato ert -buty! nitrite

(0.17 ml, 1.4 mmol) was added to the solution at 0 °C. The solution was
warmed to 25 °C and then at 65 °C for 45 min. The solution was partitioned
15 between Et,0 and water. The aqueous layer was extracted with Et,0. The
combined organic layers were washed with brine and dried (MgS0O.,).
Filtration and concentration gave the methy! ester. The methyl ester was
hydrolyzed as described above for the fluoro derivative (KOH). Atter
extractive workup, 4-chloro-2,8-dimethyl benzoic acid (158 mg, 89 %) was
20 obtained as a yellow solid.
8EE: The trihydrochloride salt of the product of Example 8, step 3 (180 mg,
0.38 mmol) and 4-bromo-2,6-dimethyl benzoic acid (85 mg, 0.41 mmol)
(see preparation below) were coupled according tc the general procedure
(EDC/HOBT/iPr,NEt). Purification via preparative TLC (4/1 hexanes/
25 acetone, Si0,) gave BEE as a colorless oil (140 mg bis-HCl salt, 56 %).
Preparation of 4-bromo-2 6-dimethyt benzoic acid

tamyvozcil Pd(PPha)a uanutyvoz,(:)f:L 1) Bre HOZC)@ :
OTi SnMea 2) TFA Br

MesSn-SnMes

Step A: The triflate (500 mg, 1.48 mmol), hexamethylditin (0.31 mmol, 1.48

mmol), LICl (377 mg, 8.9 mmol), and Pd(PPh,), (171 mg, 0.15 mmol) were
30 heated in THF (70 °C) under N, for 21 h. The solution was partitioned

between Et,0O and pH = 7 buffer (NH,OAc). The agueous layer was

extracted with E,O. The combined Et,O layers were washed with brine

and dried (Na,SO,). Filtration and concentration gave the crude aryl

stannane as a yellow semisolid.




BB r3 _ H®C HXC -Y A d PCT/US00/ 11632 2, 6-Di chl oro- 4- net hoxgﬁ%wg@j&c
acid (500 ng, 2.3 mmol) was taken up in CHZO 2 and cooled to -7 ' r,
(6.9 M of a1l Msolution in CH2ClI2) was added to the solution at -78 C.
The solution was warned to 25 C5 and stirred at that tenperature for 16 h.
The sol uti onwavesssgsienched with 3 N NaOH The aqueous | ayer poaaiseoriisact ed
with CH2C12. The aqueous |ayer was cooled (0 C and acidified with conc.
HCl (pH = 1-2). The aqueous |ayer was extr-acted with CH2Cl Z.. The conbi ned
organic layers were dried (Na2S04). Filtration and concentration gave the

;:r uﬂedpheﬂlol i%ﬂai_%zthma%t %@Q\d@ﬂbht@.wfrﬁ#\bt)hﬁlfs @géhfubdﬁﬁkgm,Géilﬂl-tC.Tgez

rnyaroc oride sa 0 e oduc a S, . .

mmol ) and 2, 6- BEANEE 4)9-%-'(‘49%6&\ f Rﬁé;‘ésxd@rg?%i%zdoﬁocﬁggf’gm%gs 1% 0.2

mol ) (see prepsgldicronabstiond andre fodpingd Hoe splgtion was dilktedyeite Caf.Cl,

procedur e (Em@g%?ééwﬁhh%%%y@atﬁ% |dURNERAHY aratkéd (HhS 15
gave a 9

hexanes/ acet one, _ 4 col orl ess, oi 5 w43 9 .
Prepar at i on5of Q@HEIHi T enprpbined DIGARG IBYESNVEIR ‘H@J Mggg e %P{?’@Wz*j - Cl

4-pyridyl boronygs AkerddN TRA & mifoRBradded2p tid-AckiGRA; &id the, shi@idfr wehl or o
benzoic acid, tert-butyl.estec . r eyl & acid
(270 ng, 2.16 ﬁ?ﬁiﬂ‘{)&%’% @%?Z&?&ﬁ%mﬁ%’f R3S FBhgantatld ?ﬂgrﬁmcgler%%m g,
3.6 Mol ) were patitonachbewekkEtDandddd dgQl. The@aeeausiByeNyas B3IRYedThe
So't uti on vas Eaﬂéﬁﬂx El @J‘.?ﬂh@ﬁh%@&!ﬂb_ kl&?@%a@é&b_ ledVes ©FC aﬁh%o&tﬂﬁ@%)wmqw{\ﬁr nas
extracted wi conbi ne rgani c with water
and brine afd d*r"h?é% Na"ngd?he aﬁ??‘f‘?i@?%r’("%fn%ﬁ%%&%%n ﬁgﬁ;@?f' Sig\vee t he crude
product. Purificartbioadwrgards lgyespwee driag (NagSQ1) 1FilvakiamaspEeapentraiqin) gave

68 ng (12 % of J4ae10PWg @Y %$5t Pk ackiss b WHitelsahidl ester was converted into
the acid as don% pr.evi

. | t he .di nethyl. ' ' /b.
TFA). Using suitabl eﬁ\é'lf‘glri’?? “ﬁéﬁ8?%&%’5@?4%?@%“é@%&é?’é‘é’ga’égﬁgl ed for

exanpl es 8S t o 8HH,oftthe stoctpornds of the followi ng structure were 30
prepared: 16 NOV 2004 WD 00/ 66558 H

15 | O ¢
were prepared, wherein R'' is defined in the table:
Ex. R11 Mp (° C) HRMS (MH")
217-220 8
8FF -OCH, 21re 572.204
3 -Of 198-204 558.1898
BGG O (2xHC! salt)
— N0 200-205 635.2172
el S_QN 0 (2xHCl salt)

8FF: The trihydrochloride salt of the product of Example B8, step 3 (100 mg,
0.21 mmol) and 2,8-dichloro-4-methoxy-benzoic acid (140 mg, 0.63 mmol)
were coupled according to the general procedure (EDC/HOBT/IPT,NEY).
20 Purification via preparative TLC (3/1 hexanes/EtOAc, SiO,) gave BFF as a
colorless cil (27 mg, 23 %).
8GG: The trihydrochioride salt of the product of Example 8, step 3 (330mg,
0.7 mmol) and 2,6-dichloro-4-hydroxy-benzoic acid (280 mg, 1.4 mmot)
(see preparation below) were coupled according to the general procedure
25 (EDC/HOBT/iPr,NEY). Purification via preparative TLC (1/1 hexanes/
EtOAc, Si0,) gave BGG as a colorless oil (75 mg, 19 %).
Preparatiion of 2,6-dichloro-4-hydroxy-benzoic acid




-44 F3C 11 PCT/US00/ 11632 "HRVB (M+)HRVS (MH ) Ex.Rmp talc
811- OCH236- 240532. 3151532. 3166 8JJ - CH> 260516. 3202516. 3213 P 8Kﬁgﬂﬂﬂ7ﬁﬁ
186- 190603. 3522603. 3513 | A N H SLL202-208579. 3311579. 3303

8MVR10- 216579. 3311579. 3311 N 8NN(' 196- 203595. 3260595. 3256 - 800> 230

(dec) 578. 33588 18ex368 8PFY135-140617. 3679617. 3671 H BOO ||
. . ) |1 p
205-215602. 36P2602. 3722 | | IN N HH B8RRCH O+ 235 (dec) 53?@?.()505??55 3124
BSSN206- 212580. 3263580. 3258 8TT198-204579.4%311579. 3315 8UUN
231-236580. 3263580. 3252 N 8WW

Cl OMe Ci OH
j@/ BB Q
HO,C HO,C
o] Ci
2.6-Dichloro-4-methoxy-benzoic acid (500 mg, 2.3 mmol) was taken
up in CH,C!, and coeled to —78 °C. BBr, (6.9 ml ot a 1 M solution in CH,CL,)
was added to the solution at =78 °C. The solution was warmed to 25 °C
5 and stirred at that temperature for 16 h. The solution was quenched with 3
N NaOH. The agueous layer was extracted with CH,Cl,. The aqueous
layer was cooled (0 °C) and acidified with conc. HCI (pH = 1-2). The
aqueous layer was extracted with CH,Cl,. The combined organic layers
were dried (Na,SO,). Filtration and concentration gave the crude phenol
10  which was used without further purification.
8HH: The trihydrochloride salt of the product of Example 8, step 3 (96 mg,
0.2 mmol) and 2,6-dichloro-4-(4-pyridyl-N-oxide)-benzoic acid (55 mg, 0.2
mmol) (see preparation below) were coupled according to the general
procedure (EDC/HOBT/iPr,NE). Purification via preparative TLC (1/5
15  hexanes/acetone, Si0,) gave 8HH as a colorless oil (54 mg, 43 %).
Preparation of 2 6-dichioro-4-(4-pyridyl-N-oxide) benzoic acid

CID,CI 4-pyridy! boronic acid N
CI = )
1-ButylOzC
umiozC- L PY(PCy3)Clz
}

1-BUM02C
c

A0
1) mCPBA cl <

2) TFA HO.C
. c

2.4 6-Trichloro benzoic acid, tert-butyl ester (500 mg, 1.8 mmol), 4-
pyridyl boronic acid (270 mg, 2.16 mmol), Pd(PCy,),Cl, (130 mg, 0.18
20 mmol), and CsF (540 mg, 3.6 mmol) were taken up in NMP and heated at
100 °C under N, (16 h). The solution was partitioned between EtOAC and
water. The agueous layer was extracted with EtOAc. The combined
organic layers were washed with water and brine and dried (Na,S0O,).
Filtration and concentration gave the crude product. Purification via
25  preparative TLC (1/1 hexanes/EtOAc, Si0,) gave 68 mg (12 %) of the
pyridyl ester. The tert-butyl ester was converted into the acid as done
previously for the dimethyl derivative (a. mCPBA /b. TFA).
Using suitable starting materials and the procedures described for
examples 8S to 8HH, the compounds of the following structure were
30 prepared:



201-207613. 2977613. 2981 /N F3 WAL1 215- 220650. 2487650. 2497 S 0 m%w @%
is defined in the tabl e WD 00/ 66558 - 45 8XXNOH198- 201545. 3103545. 3098”8
210- 214595, 2930595. . 2921 -N -CH 3 - H 6 8Z. ZCH, F> 245534. 3108534. 3117 Tr
8AB- -N- 202-205624. 3195624. 3204 -NMB2 ri O 8AC208-213559. 3260559. 3263
{11H3 H 8ARRds830560. 3212560. 3220 / H NH2 8AEQR215- 220573. Bé#R5dA:18424 Et
“tN'  H 8AF~Me215- 220559. 3260559. 3257 ~ N H

- 44 -

wherein R" is defined in the table

" R HRMS (MH") HRMS (MH)
Ex. R m.p. (°C) cailc. found
8 -OCH, 236-240 5323151 532.3166
8JJ CH. > 260 51,3202 516.3213
8KK j\ J\ 186-190 603.3522 603.3513

0 N
8LL . O 202-208 579.3311 579.3303
SMM ‘ X 210-2186 579.3311 579.3311
xo~eN
8NN l R 196-203 595.3260 595.3256
N0
800 O > 230 (dec) 578.3358 578.3368
N
BPF J/ 135-140 617.3679 617.3671
‘.N/ N
8QQ j\ J\ 205-215 £02.3682 602.3722
NN
H H
8RR CH,OH > 235 (dec) 532.3151 532.3124
8SS j(j 206-212 580.3263 580.3258
MNP
BTT O 198-204 579.3311 579.3315
XONP
8UU ,(Nj 231-236 580.3263 580.3252
AN
svvV j\c 201-207 613.2977 613.2981
\.H Fa
BWW Q 215-220 650.2487 650.2497
4o-5-cFs
o)




8AG205- 209602. 3682602. 3672 H H 8AH~ 186- 192574. 3369574. 3378 Me ' N NIV pO0H
8Al~' 'j< 200-206616.3838616.3844 H H 8AJ BAK 8AL 8AM BAN ' N(CHZCH 2Q0w) 2
CNN HN*-I N-~~ HHYNt N~7 HH 165-173661. 39411661. 3940

240. 250527. 2998527. 2991 211-215622. 3136622. 3129 170-174616. 3838616. 3836
192- 196614. BBGASSB690 16 NOV 2004 PCT/ US00/ 11632 Al l nel t PRHUROIHEE were
done on the bis hydrochloride salts (2xHCI) except 8PP was perfornmed on
the free base 16 NOV 7004 WD 00/ 66558 -4 'PCT/ US00/ 11632 Using derivatives

of the triflate internediate described in 8Z in - procedyres—simtarnto
those descri bed abpve andx{dPHowin jahl e §89.3108A0 BAQ s4bBeseconpounds
0 o~
of the foll owmIg s r.mf..rao\mrc or-eparet—E3C—~—N0
sYY 210-214 595.2930 595..2921
i CHs
8727 CH.F > 245 534.3108 534.3117
8AB 9 202-205 624.3195 624.3204
b nmes
0O
8AC Q 208-213 559.3260 559.3263
‘;"N’H\CH
H 3
8AD j\ 215-220 560.3212 560.3220
?’u NH2
8AE Q- 215-220 573.3416 573.3424
Rt N’E’ -
8AF i 215-220 559.3260 559.3257
Me
BAG | 205-209 602.3682 §02.3672
r;‘ N/\/
8AH j\ 186-192 574.3369 574.3378
/ Me
8Al j\ J< 200-206 596.3838 616.3844
8AJ i 165-173 661.3941 661.394%2
SN(CHLCHOMe),
8AK CN 240-250 527.2998 527.2991
§22.3129
BAL j\ 211-215 £22.3136
PSS
H H
8AM j)L 170-174 £16.3838 616.3836
\/'N NN
H H
BAN j\ 192-196 614.3682 614.3690
NN T

All meiting points were done on the bis hydrochloride salts (2xHCI) except
8PP was performed on the free base



5 wherein R' is defined in the table Ex. R'M P. C 8A0- CN240- 250 |6 NOV 2004
8AP- CONHEt 215- 220 8A0- N( CH CONHEt 186- 203 BAR- CONH200- 208 8AS- CONHCH215- 220
BAT- CON CH CH OCH165-173 8AU- CON Et 170-180 8AV-N CH, CONHCH198-210

8AW NHCH190- 200 8AX- N CH, CONH190-220 CO2H Zn(CN)2 Pd(P Ph.)a H &t OSO2CF3
CN CN Ex. Swosmawss8 BAO DEC/HOB1 Step 1: The triflate intfidefoaidd] see
8W (0.4 g), Zn(CN)2 (0.2 g), Pd(PPh3)4E}(N23g) and DVF (1.5 n) were
heated at 80 C for 17 h. The 10 reacti orf@as cooled to R, diluted with

Et OAc and saturated agqueous NaHCO3. The Et QAc | ayer was rem)ved washed
with water, dried wisihg derivatvesmf tb%ﬂﬁ'@t%mé%fm@'@‘ﬁ\ﬁ?séng?%ﬂhs%m whi ch was

puri fied by prSPg%res&J \éesnmﬁéﬂb%e&g Qé%tn%&%mle@%@G@I!Mlﬁglth@mm tdres; 8:1

hexanes: Et QAc

t | at t e band,
the cyano int eBﬁﬁW%@e“’(&)‘:@“pQ@%&tﬂggc}':?a&i?%oqgfe ‘He?‘ p%ﬁgfe%?ghﬁcte o?n

Step 1 (0.2 g) was dissolved in |ve 5n1) and HC (4Msolution in
1, 4-di oxane; 2 nl) was added. Th ng soI UtIOHn was stirred at 50 C
for 3 h and evaporated. This crgde |n %‘r’ 038 g) and the product

of Exanple 8, Step 3 (65 ng; trihydrochlort orn) were treated in the
same fashion as Exanple 8, Step 4, using DVF (c2 m), HOBt (45 ng), DEC (60

and diisopr g to 6 NOvV 2004 WD 00/ 66558
m) and di i sopr ooyl erhyly AL % kdoR!) ,

e gtronm—amd) purification, the free base
form of SAQ, WExch| was coﬁverted t 4 s salt (45 nmg) in 95%yield.
BAP:  CO2t Bu (9£3Bh CO2H L1cnoxal yl qhdage2se -/ Ex. 8. Step 3 8AP
BAP -CONHE! 215-220
8AQ -N{CH,)CONHEt 186-203
8AR -CONH, 200-208
BAS -CONHCH, 215-220
8AT | -CON(CH,CH,OCH,), | 165-173
8AU -CON(EL), 170-180
8AV -N(CH,)JCONHCH, | 198-210
BAW -NHCH, 190-200
8AX -N(CH,)CONH, 190-220
8AO:
018U COxtEu COH
Zn{CN)z HCH Ex. 8,step 3 8A0
PO(P Pha)a - N DEC/HOB!
0S02CF3 N | CN

Step 1: The triflate intermediate (see 8W) (0.4 g), Zn(CN), (0.2 g),
Pd(PPh,), (0.3 g) and DMF (1.5 ml) were heated at 80 °C for 17 h. The
10  reaction was cooted to RT, diluted with EtOAc and saturated agueous
NaHCO,. The EtOAc layer was removed, washed with water, dried with
brine and evaporated to give a crude oil which was purified by preparative
plate chromatography (2000 uM silica plates; 8:1 hexanes: EtOAc eluant),
to give, atter isolation of the appropriate band, the cyano intermediate (0.2
15 Q)in77% yield.
Step 2: The product of Step 1 (0.2 g) was dissolved in MeOH (1.5 ml) and
HCI (4M solution in 1,4-dioxane; 2 mi) was added. The resulting solution
was stirred at 50 °C for 3 h and evaporated. This crude intermediate
(0.038 g) and the product of Example 8, Step 3 (65 mg; trihydrochloride
20 torm) were treated in the same fashion as Example 8, Step 4, using DMF (2
mi), HOBt (45 mg), DEC (60 mg) and diisopropy! ethyl amine (0.1 ml) to



2. H2NEt T DEC/HOBt CHO CO2H 3. HCI CONHEt 5 to 1: 2, 6-D nethyl -4-f@)rNﬂ¥/IZUﬂl;
benzoic acid (1.96 g) (see 8W was dissolved in t-butanol (94 m) and
2-met hyl -2-butene (24 m). A solution of NaClQ2 (6.89 g), NaH2PO4
nonohydrate (8.17 g) and water (45 nl) was added dropw se é&gﬁﬁﬁi

sol ution. AMGR/EHHpl ete addition, the pH was adjusted to {]wo I ayers
resulted. The organic |ayer was rem)ved d 10 evaporated to give
internediate acid (1.80 g) as a white crystalline SO|Id whi ch was used

wi t hout purification. Step 2: To a, _sol uti.on, of the (o] (0.62
0). GO 2 (5 aive, afidr iSpiRoR ang PHTICHIAD. JaRIEEE SRSF JPTE or?d{é’h?@qgaflm) and

the resulting §8r\b'éﬂtéd1to WASCH4AIf (8thnbpin 958%vield. at which time a second
portion of oxalyl chloride 15 (0.30 m) was added The reaction was stirred

for 10 mn, toIBd‘é’ne was addeﬂpagd the m xture evapor ated to dryness.

CH2Cl 2 (10 m) BiNH2 (2 \‘qeg,@ha@m@dea d was stirred
for 2 days, the artNaClazn cﬁﬁ%"%m@d@ | ayer
was evapor at ed HO (4 f a2 fZMEEOI ut i on 1, 8H8R%ane) was added.

The resulting 20 €8bution wascegt rfedCfor 3 In @GI!NFEE\Vapor ated to give a

sol 0 whi ch_vas, uasheg g b, B 305dcpeblaghe h 06 gl aivgva de

i nt er nedi at & (

Step 3 (60 ny: wssdwlodmusﬁw 4%‘:')@“&%289‘3% 'BF&%WO@H%') g?\e@‘gwsﬁ

were treated Iq“‘lf@@) 36138 d) aqsﬁqH(PDaﬁon@ﬁycﬁatm@ €7 §) 2l wpter (ﬂ@”@ﬁ vas after
wor k up and puri

. ted t
R R
VY ~ (' rH - ladjuSai@3Hp2Sen aymErnie NI\B&NQEP'C lfwer L

sol ution of th R&ek e R;Bﬁ%ﬁh@dxé% id (380 §Bs H\M}ITQGMIWR)SCN@H (0.4 g

of a 60%0|I dIS r5|on) nSuspension was stirred for 15 mn
and Me. SO vvaswg'ﬁaé(ﬂas gt?é’iﬂ’ﬂﬁ&aqg

g at refluxfgorébsl I@ %%IIOHV\B.S
cooled to RT, pSiene Tmasompumtt@lpn%r ohglRRoLi-86 19 tcﬂ&ﬁi 14D &P act ed
wih 120, AL Shypanat g | W89 2d8S oalyKshioade (080 i) 0dte wauting SROYOR004 wo
DO OB (a3 Py 0GR é?ﬂ:oﬁ o?t?orgcﬁ'oxa | ghiofigewi th 4: 1
hexanes: Et OAc, W8S f'V‘é& Z’Pt g%ﬂ%'; aﬁ“%% of th é J?%at e frgetions,
the met hyl arg ne(d. mem)md:s ad@ed. ('ﬁhqgreﬁmpﬁ vgzg%tyf @r t'@B ehe. 3% oduct  of
Step 1 (0.12 Q) ,4ddEah@iHE mixite viRis\&Rpdrdtengp dryness. CH, Cl, (10 mi) and

EtNH, (1 ml) were added and the reaction was stirred for 2 days, then
partitioned between brine and CH, Cl The CH,CI, layer was evaporated
and HC! (4 ml of 2 4 M solution in 1,4~ dioxane) was added. The resulting
20 solution was stirred for 3 h and evaporated to give a solid which was ‘
washed with ELO and collected to give the amide intermediate (0.13 g) in
24 % yield.
Step 3: The product of Example 8, Step 3 (60 mg; trinydrochloride form)
and the product of step 2 (35 mg) were treated in the same fashlon as
25 Example B, Step 4 to give, after work up and purification, BAP as the free
base form, which was converted to the HC! salt (50 mg) in 62% yield.

8AQ:

CO,tBu CO.tBu CO,1Bu COH
1. NaH TEA \@ 8AQ
2. Me2S04 Q- y

NH, NHMe NMeCONHE? NMeCONHE)

Step 1: To a solution of the amine intermediate (2 g) (see 8Z) was added
30 NaH (0.4 g of 2 60% oil dispersion). The resulting suspension was stirred
for 15 min and Me,SO, was added. After heating at reflux for 1.5 h, the
reaction was cooled to RT;, poured into saturated NH,CI aqueous solution
and extracted with ELO. After evaporation, the crude reaction mixture was




5 were heated at reflux for 17 h. EtNCO (54 ng) and 1, 4-dioxane (2 m) were
added and the resulting solution was heated in a seal ed tube at b6 NGV 78

17 h. The solution was cool ed, evaporated and purified by preparative

pl ate chromat ography (silica get; 25% Et OAc: CH2Cl 2), to give the desired
product (0. Iwgoomsss® crystalline solid in 64%yield. 10 Stepérukbggioduct
of Step 2 (0.1 g) was treated in the sane fashion as Exanple 8, Step 3 (p
28) to give the desired internediate (0.088¢g) which was used directly in
the next step. Step 4: The product of Exanple 8, Step 3(75 ny;

trihydrochlori d%hfaﬁ@%gra?ﬁr@dt&esmangucau@ﬁg wiep: ﬁhéfhr@é &Dmeu@gwbeat ed in

t he sane fashion as

purification, E@eégv?waf'g'ge?”@a@@'@ Hlﬁ fraﬁlogalﬁvﬁjgs %‘H(?@V?édf"gpm?ﬂe HCI

salt (65 ng) in (62%))n&B% yieldsi ng procedures described above and enpl oyi ng

comer call'y vall gl $ngs At SOSRAMIS P AETS ) S RCORMERIN 110
8AY- CHH205- 288 syezehpstedayeliontari71s- BINC @ Bgbrbg d.43ipxa783e Wﬁ@% 198

8BECI O 240- 241 Qidbl209-tRé0eRBiRY $8idibroias BEMEt b 3 53akd fub8HBEE TG0l 81

BENDI NH 215- 220 ek £5540 it a1y Sardad e ai g B gpbhe L o,
8BRCH3CH2- H211- Fiate SBBrBAtogFHII g 9eR2EYNESAS-GHA"L), to give the desired
product (0.1 g) as a crystalline solid in 64% yield.
10  Slep 3: The product of Step 2 (0.1 g) was treated in the same fashion as
Example 8, Step 3 (p 28) to give the desired intermediate (0.08 g) which
was used directly in the next step.
Step 4: The product of Example 8, Step 3(75 mg; trihydrochloride form)
and the product of Step 3 (0.04 g) were treated in the same fashion as
15  Example 8, Step 4, to give, atter work up and purification, 8AQ as the free
base form, which was converted to the HCI salt (65 mg) in 62% yield.
Using procedures described above and employing commercially
available acids, compounds 8AY-8BT of the structure

: NJ\ v
Fgc’©/\ K,Nb‘pﬂ

0
20  were prepared, wherein R" and R are defined in the table:

Ex. R™ R" Mp (° C)
BAY -CH, H 205-208
BAZ F H 250-255
BBA Cl H 215-217
8BC -CH, Br 228-231
88D -CH, —{ N 194-198
8BE Cl Cl 240-241
8BF Cl F 268-270
8BG Br H 210-213
8BH Ci Br 213-217
8Bl Br F 176-181
8BJ | H 184-190
8BK -CF, F 204-208




PCT/ US00/1 1632 Using procedures sinilar to those described abovelh ¥lveq

foll ow ng conpounds were prepared: n, , ere 83R6R2ZM C W Ex. RR SBU- CF3.
H3- CH3H3- N1195- 220 N 83V- CF39H3- CH3F, C1-~'' ~80-85 ~ N

8BW CF3" H3- CH3F212- 217 8BX- CF3H3- CH3C1235- 238 8BY- CF39H3- CH3i |

S( OC( CH3) 2) 2vebeo#6538 8BZ- CF39H3- CH3Br 237- 240 8CA- CF3gH3- CH2 CHSTSM/ B 632N
SCB- CF3- CH2CH3N200-202 N R6 R3 R6 and R2 are as defined in the table: hi
16 NOV 2004 WO 00/ 66558 PCT/ US00/ 11632 -54° BCD- CF3- CH2 CH3NHCONHEt 199- 205
SCEY CH3- CH3206-210 '\ N F3C H 8CF-CF3-CH3N1235-239 Exanple 9 F3C .N O

e 8BL F F 268-270
8BM Cl NH, 215-220
B8BN H F 258-260
8BO H Br 238-240
8BP H Cl 235-240
88Q Br Cl 190-194
8BH CH3CH- H 211-214
8BS -Si{CHa)a H 230-240
88T Ci NO, 275-280

Using procedures similar to those described above, the following
compounds were prepared:

)
L
R“gLLN‘bYHz
o}

wherein RE, R%, R® and R? are as defined in the table:

Ex. R® R R° R? Mp (° C)

8BU | CFs | ¥ | -CH, HaGENy 195-220
. z&' N

8BV | -CFs GHs | CH, FaCNy 80-85
. r{‘ x-N

BBW | -CFs M3 | _CHa IJ'F 212-217
Y

8BX | -CFs Ha | _CHs Ci 235-238
¥

8BY | -CFs CHe | .CH, pB‘OC‘C”M’? 195-200

8BZ | -CFs ¢Hs | _CH, Br 237-240
% .

BCA | -CFs CHs | .CHCHs Ny 179-181
Y
8CB | -CFs ™ | .CH,CH; /N\Ir‘q 200-202

:,‘\




Step 1: A solution of 4-N-BOC 2(S)-methyl piperazine (1.59; 7.5¢W® w4 S
nmet hoxy- benzyl chloride (1.1 m; 8.1 mmol) and diisopropyl ethyl am ne

(1.5 mM) in dry CH3CN were heated at reflux for 5 h. The reaction m xture
was cooled to RT and vol atiles were renoved in vacuo. The residue was

di ssol ved i mw@b#266858( 30 nl ) and washed with water and brine. PCObSoaRe3Rat i on
gave the crude product, which was purified by FSGC (10% 10 Et QAc- hexanes)
to obtain 2.1 g (86% of product as a pdile yellow liquid. TFA (6 m) was
added to a solution of the above conmpound (2.1 g: 6.56 _mmbl) inv\é‘Z m  of
CH2C!' 2 and t hp—mixture_stiTred.at |25 tpr NHCONHER T eaghl S
guenched with 18@Na0=p§hd adj LEsteéC*fngbH% Extracti ve %éﬁ%gp in CH2Cl 2
furni shed the|desirged proddct ™ (1l4qg; 97%* a 15-_a colorless gum Stev 2:
A mixture of “F)be prpdugt off sgep 1 (ddg| 6.3 1), N B&gg4r0pilperi di none
(1.27g; 6.4 motYand X ¢olPrj4 (1.9°nf; (6.4 was stirred at 25 C for
24h. A 1 M sol uti onfref Ht AICN injtolueng (7.6 ml) was hdded to |t he

reaction m xt pre—ang—tHe THRTATE $U1 LT ed|at asQLRQt tenpegatl flor 20
anot her day. THECHEt|eclEr g thuéé‘f*?)r ed was ked- up%%gsgs | at ed
(2.7g9; 100% @s desgribed ijn Example 8, step & CR FO0.3in 25%

Et CAc- CH2Cl 2. LThe—Streeker—atrre—(2—7g—b6-3TmotJ—was drssofved in 15 m of
dry THE at 0 C and CH3MygBr (3Min El 0'b 12? m) was added to it. After 1
h,” 25 the ice bath was renoved and t F&2f¥3%¢i on all owed to proceed at RT
for 15 h. TLC anal ysis of the heterone}aqs reaction m xture showed no
change fromthe starting nateri al @ e Nmi Xt redas warmed at 60 C for 5 h
wi th no observed change in TLCghehe ior'.\/ﬁ‘hbea n mxture was 16 NOV
2004 WO 00/ 66558 PCTF/ US00/ 11632  -51 quench 1 aturated NH4Cl and
organi c products extracted into CH2Cl 2. FSCGC of t crude product (2.7Q)

usi ng 15% acet one- hexanes as the eluant provided t_hze de%,{;g%g{r\q@? nmet hyl

conpound as a Stémil éssolglion of(@NROCRLH-meshdRiperazing{d ' “Step 2
(1.79; 4. 085MphoinoRIBBRANEMEASETRL. € )18 4Ghmof 2nundilsppeomy! 209 palineadi um on

carbon (0. 49) m\eﬂfﬁp@ﬁg& dfplr,*?@g ﬁegée%tgﬁtegﬁ%h b BaRt ¢He 3badtRIr mxdrer 5 h.

The reaction rough celite and vgl atlﬂl_gs were
renoved. The resischowladiio AT e5dIvelatiesiwerepmoyed iy vagithe HhGir e HOUDH Y Ra oH
sol ution, wat eigissasedrih TH,C1O(I0onK @ntimadshed with waten@ngdwenel. 1 g (92% of

ale yellow gum Step 4: A solution of the pr - . ; 0.4
Ir[1)1"rt)l )?/ p-tri 19 I m?”{)f@?mga‘ﬁetr’??ﬁ”% grpalst (%'%dggg 88&“%’?)%%% (é@iﬂsopr opy!
ethyl ani nao( 0.EtOATHexanesirty cOHBCR. \g(8BEem! IPJodiR RSP PBIg-YEYOr) 19Ut 16 h.
The m xture was COQ"'ﬁd(ésarﬂ@ WHsGH¥eR 155aHiRion GFahakegvy icangdunadRitge wor k- up
in CH2C1 2. 15 BSEC (105 3006 B 800 GERG 0 tRE rixfrd brivbeladiode ver Ami r  product

e The reaction was quenched with 1N NaOH and adjusted to pH 10.
Extractive work-up in CH2Clp furnished the desired product (1.4g; 87%) as
15  acolorless gum.

" Step2: A mixture of the product of step 1 (1.4g; 6.36 mmol), N-BOC-4-
piperidinone (1.27g; 6.4 mmol) and Ti(OiPr), (1.9 mi; 6.4 mmoi) was stirred
at 25° C for 24h. A 1M solution of ELAICN in toluene (7.6 mi) was added
1o the reaction mixture and the mixture stirred at ambient temperature for

20 another day. The Strecker amine thus formed was worked-up and isolated
(2.7g; 100%) as described in Example 8, step 2. TLC R(=0.3in25%
EtOAc-CH2Clz. .

The Strecker amine (2.7g; 6.3 mmol) was dissolved in 15 m} of dry
THF at 0° C and CHaMgBr (3M in E120; 10.5 mi) was added 1o it. After 1 h,

25  the ice bath was removed and the reaction aliowed to proceed at RT for
15 h. TLC analysis of the heterogeneous reaction mixture showed no
change from the starting material; the mixture was warmed at 60° CforS5h
with no observed change in TLC behavior. The reaction mixture was




colorless film(0.12g; 68% . Treatnent of the above product (in 16+t 2;_39[*
with TFA (1 m) for 1 h followed by basification and standard work-up
provi ded the desired conmpound (0.09g; 969 as a colorless film 20 Step 5:
The product of step 4 (0.045g; 0.13 mmol) and 6-chloro anthranilic acid
(0.022g; 0. 1WO1tProasy8 wer e coupl ed as described in Exanple 1 &®d/Used/11632

wor k-up and FSGC (5% CH3OH in CH2ClI 2) the title conmpound was isolated as a
colorless film(0.0588; 90% . The HCl sal&l -of the title Conpound was
prepared in the usual manner 25 by the reaction of the free base with 1 M
HCl - Et 20 and preassedyithseturateadiiin;Cladred bayanid priodueatsheitgetesiohicd (0. 0669) .

Usi i : -
compounds, 11 1 Sageal Pt BF BRS¢ R EOP i L ONBL fibuples 8 1!
appropriate halthele)uarnot)twwtedi tbg deejred ipeet-methyhndmpoupt iang afloddrs gum

pi peri di nyl Eﬁla.) W|th the appropriate acid to formthe am des of
gener al struct re O wherein R and R2 are as defined in the

tabl e: WO 0816636883 5T216E9(9MM5 stap) 2UMBY{ #1108 MEOYARTENPHIVDSOIMBS(d. 4393 |
9BF3C 204- 2084&&; A& émﬂ@;ﬁ}aaﬂé&ﬁ#ﬁori&iﬂxﬂﬂd?@%é&élﬁﬁ@d 083 mhi BEF, co
206-209504. 284& 14,05 anlt hefated afVefast fors* 2 3Peqédidriixtd@aeO a8 484. 2630

through celite and volatiles were removed. The residue was dissolved in
CH2Clz and washed with 10% NaOH solution, water and brine.

10 Concentration in vacuo gave 1.1g {S2%) of pale yellow gum.

Step 4: A solution of the product of step 3 (0.12g; 0.4 mmol), p-trifluoro-
methyl benzyi bromide (0.1g; 0.4 mmol)} and diisopropyl! ethyl amine (0.1
mil) in dry CH3CN was gently warmed (60-70° C) for 16 h. The mixture was
cooled and organic product isolated via extractive work-up in CHxCla.

15  FSGC (10-30% Et20-CH3Cl2; R, = 0.4) yielded the major product as a
coloriess fitm (0.12g; 68%).

Treatment of the above product (in CHyCiz) with TFA (1 mi) for 1 h
followed by basification and standard work-up provided the desired
compound {0.09g; 86%) as a colorless fiim.

20 Step 5: The product of step 4 (0.045g; 0.13 mmol) and 6-chioro anthranilic
acid (0.022g; 0.13 mmol) were coupled as described in Example 1 and
after work-up and FSGC (5% CH30H in CH2Clp) the title compound was
isolated a5 a colorless film (0.058g; 90%). '

The HCI salt of the title zornpound was prepared in the usual manner

25 by the reaction of the free base with 1M HCI-Et20 and processing the
precipitate to obtain a beige solid (0.066g).

Using a similar procedure, the product of step 3 was converted to
other compounds, first by alkylation of the piperazine nitrogen with the
appropriate halide, followed by deprotection and coupling of the piperidiny!

30 portion with the appropriate acid to form the amides of general structure:

N
K/N\b
NTRZ

0

g

wherein R and R2 are as defined in the table:



J1:~ 9HO2NH2222- 226505. 2039 91 ' MeO | N226-229451. 3060 \ 9JM 16 NOV 2006
NNHp229- 232472. 2474 9K268- 271455. 2577 9Lani ~NH2212-216476. 1975

OM229- 232450. 3126 9NH | ' 246-251434. 3168 90192-205 16 NOV 2004

PCT/ US00111632 16 NOV 2004 WD 00/ 66558 PCT/ USOQ' 11632 53 185-196- F, CO
90 ~ 202-21Qro udreekss F3CO OH 9R203- 206-- F3C OH 9SI ~190- 205- PCHESIINSD T
\ 180- 205 FaCONON 9QUIc, c,258-262 F 3 CCl Using a simlar procedure
descri bed bel ow, conpounds wherein R is 4582t hoxynapht hyl were al so
prepared: to s 1-3: See Exanple 9. Step 4A' 4- Hydroxynaphthal dehyde

~—~

0. 86g) and K2EE8—(1138 Z equiv.) | 5 CH3EN £ nj ted with
(CH3CHg|) (0.80 EX.\ pqn?\’ﬁ Y . d t!)».n':"é % X( %5 ) HERRS (MHER
gA | FC 246-249 509.2293
: 0.
aB FiC ’? 204-208 488.2895
aC r : : ? 247-249 546,1978
: ; - 1407
oD v : g 249-251 567.1
oy C
9E | F:CO . 206-209 504.2848
o) 0
gF | FCO 244-247 525.2242
’ NH;
@
oG | & 201-204 484.2630
h . 505.2039
9H o I 222-226
Bl hd
91" | meo” N Q 226-229 451.3060
oy S C
9 | Mmeo™ W : : 229.232 ' 472.2474
NH,
Ry’ I
oK G):g \/CP 268-27 1 455.2577
Soal s e
7 . 476.1975
oL 7. 212-216
oM Mso/© :$ $929-232 450.3126
—
ON | HE : ::F 246-251 434.3168
g0 @ 192-205 -
FiC \ N




resulting m xture was stirred at RT for 20 h. The reaction m xturid N@/s 2004
concentrated in vacuo, the residue treated with Et OAc, and the m xture
filtered. The filtrate was partitioned with H2O. The dried (MgSO) Et OAc
was concentrated in vacuo to give an orange-brown residue $0.8993H This 10

resi due waswe@eées$son preparative thin layer plates (10, 1

B/UAY el ut ed

with CH2CI2 to give the title conmpound (0,82g). Step 4: Under argon, the
products of step 3 (0.270g; 0.95 nmol) and step 4A (0.571 g; 2.9 mmol) in

CH2Cl 2 (25 nl)

mol ) was adde
dilute NaOH 1
CH2Cl 2 sol utid

were stirred at AT for 30 mn Na( OAc)-3BH-{-0-5066- 3.4

\J\J\JB

dgpA ter 1 - the act.i.on 15186x1to8 e was quenched W th
'he agueaqu yer hed (wth CH2Q 2 (3X). The donbi ned
n was Washed with (1§1X~)3andthen brine. The dridgd (MySO)

CH2Cl 2 sol uti
11. 025 nmeq) V
added. After 7
THF: H20 (5X),

vag&g(, conc -atpd  to'-50 ml. ~Agberd yst 15 (4.5 meq/g: 2. 4g;

ided. r {19 di titonal” Anberlyst 15 (2.3g9) was
tth&Gsi™m wap 20 hed with CH2Cl 2 (5X), THE (5X)

192}

H20 5X), CH3OH | (5X) gnd CH2CI 2 (5X).{ The resin was el ut ed

with 2M NH3 in
(3X), followeo
The crude mat g
and eluted wt
3699. 5 Step

rial |wasc
h CH3Cl 2: 2M NH3 | n CH3OH (9:1) to give|an anmber oil |(0.125g.

CHIOH-(308- A6 NOV20074— WO 00T ?ﬁ:ﬁﬁjbﬁl PCT/ US00/ 1111632 m )
B conceg{?tl on io to %I ¢ anber oi | (0. 215g).

ed on prieparative thin |ayer plates (4, 1 000),

Exanple 9, st
NIl IHCYN _o
mn. 10 LCVS f

Usiing.t-he apprope ﬂngf*ar beeyte—aci ¢t the—proctgdur e of
epss,| the rovm ng undg W&0e2Hr epar ed: "CH3CH2Q N CH3 L
L, N 9 GB-3¥LCVB four Nl\/I+H' 531, HPL:- Retention tjne 5.52

ound IMtH = ';15 P r" P*ﬂ“*'u.. +re—5 uG r—HPEC] VYDAC

218TP5405 col u

wherein the st
foll ow ng conp
Exanpl e 10 A

mBTQ
TFA/ HZO, Soln B 0.

radi e -9'%

1 %e 3

wu (was prepar ed:
= Nl—B3C @ =

10

Mmoo 2 min~Soln A 0.1 %
Using a s m' | ar procedu*re

e i nt, the
CHDE363DX]{ Mp. 250 4C| 11 C

10

15

20

Using a s.imi%ar procedure described below, compounds wherein R is
4-gthoxynaphthyl were also prepared:

Steps 1-3: See Example S. o
Step 4A: 4-Hydroxynaphthaldehyde (0.86g) and K2CO3 (1.38g, 2 equiv.) in

CH3CN (35 mi) were treated with CHaCHa! (0.80 mi, 2 equiv.), and the
resulting mixture was stirred at RT for 20 h. The reaction mixture was
concentrated in vacuo, the residue treated with EtOAc, and the mixture
fitered. The filtrate was partitioned with H2O. The dried {(MgS0a4) EtOAC
was concentrated in vacuo to give an orange-brown residue (0.89g). This
residue was placed on preparative thin layer plates (10, 1000u), and eluted
with CH2Cl3 to give the title compound (0.82g).

Step 4: Under argon, the products of step 3 (0.270g; 0.85 mmol) and step
4A (0.571g; 2.9 mmol) in CHzClz (25 ml) were stirred at RT for 30 min.
Na(OAc)3BH (0.506g; 3.4 mmol) was added. After 18 h, the reaction
mixture was quenched with dilute NaOH. The aqueous layer was washed
with CH2Clz (3X). The combined CH2Cl2 solution was washed with H20
(3X) and then brine. The dried (MgSO4) CH2Cl solution was concentrated
to ~-50 ml. Amberlyst 15 (4.5 meqg/g: 2.4g; 11.025 mmeq) was added. Alter
19 h, additional Amberlyst 15 (2.3g) was added. After 7 h, the resin was
washed with CHoClz (5X), THF (5X), THF:H20 (5X), H20 (5X). CHaOH
{5X) and CH2Clz (5X). The resin was eluted with 2M NHa in CHaOH (300



B. RO = NH2; RO =CH3 C Rs, RL = CH3, CH3 0 Rs Step 1: Asolufh'gﬁ\/?ﬂ
4-N-BOC- 2( S) - net hyl piperazine (0.4g9; 2 mmol), 20 p-iodobenzal de é/ 0
(0.46g; 2 mml) and NaBH(OAc)3 (0.65g; 3 mmol) in 6 m of CH2Cl 2 was
heated at gentle reflux for 14 h. The contents were cooled, diluted with
30 M of C:Hgg&,, washed with 1 N NaOH solution, 10 NOV 280¢uWon0Qat 66558
PCT/ US00/ 11632 5 water and brine to isolate an yellow oil (0.8g). FSGC
(25% Et OAc- hexane) afforded t he desiredsgroduct (0.66g; 79% as a
colorless film TLC R, = in 25% Et OAc- hexane The BQOC protecting group

r“T;a)S removed fzrg,g]@ﬁ B&&ﬂg&b (Bnb&fiation it vaS. Dbl elan dmoal oRT2 189N TFA (1

standard ed
pi perazi ne (0. 5he craipnalerial Wéﬁ@éﬁ@?@&’h%’eﬁa@divg%ﬁ&'éy dﬂgteﬁ %60&5
NaBH( CAc) 3 (0. ﬁagetﬁemh)cmmzmwwgopswommm We@l@e@@mbew a sol ution
of the product of ste (0.5g; 1.58 mml) and N-BOC 10 pi peri di none (0. 6g;
3 mol) in 5 mi0-483 and the resulting solution was stirred at
anmbi ent t enper Stey 8: mnglﬁlempppcbmatet:h@%‘ﬁ—‘aﬂic'% w%@m&ﬁam&#@, ‘ﬁ%

desired pr Oducbc%—@&%’m%ﬁj&}’vy}@%&h @ﬁ@d,vg@ rep@te®: | ess oil . Ti_C R =0.4

in 25% acet one e piperidine (0.38g; 79% was prepared from

the N-BOC 15 protecte und(O 6g; 1.2 mmol) by treatnent with TFA (2
m) in CH202 (5 m). '@Aﬂa'he cogpling of 6-chloro anthranilic
acid (0.065g; 0:H38H: *t’ of step 2 (0.127g; 0.32 mml) in
t he presence of DEC (O 929, 0.4 ', HOST (0. 065g; 0.48 nmol ) and

dii sopropylethyl 20 amne (0.1 m), fobhgwe vby product isolation, were
carried out as described preV|oust. Thi s procedure furnished the conmpound
1 OA (0.13g; 73%Madound MoHor 53ks HPLICMReteItion time 352 Mim. 45 for a pair of
rotoners in 2% CH3OH CH2Cl 2y The HCO salt of the title conpound 'vas
prepared in the usual €Ly, Mp: 198-202 C HRMS (MH ") = 553.1231.

Conpound 10B: n“g ¥ e LQLMHE:G step 2 wWith 6-nethyl anthranilic
aC|d gave comnpou Cl sal%) n Y3%yield. M: 197-200 C; HRMS (MH)
533.1774. Conpound 1 OC. 2,6 y enzoi c acid was coupled to the
product of 30 step 2 to obtain thecanie gWC (HCl salt) in 50%yield. Mp:

202-205 G RNBCI&%?md N?%Iz_ %?gGHP@@rﬁ)étgmgo]n fine 5.66 min.

"HPLC: VYDAC 218TP5405 column; gradient 5-95% B over 10 min hold 2
min; Soin A 0.1% TFA/H,0, Soln B 0.1% TFA/CH,CN at 245 nm.

Using a similar procedure wherein the starting piperazine does not
have the methyl substituent, the following compound was prepared:

\‘)\N/\l CHa

F CQ K/N\bHac 3

N x-N

15 O CHs (x) 8X: M.p. 250 °C

Example 10
@”NJ\ A.R® = NHy; R"=Cl
| N B. R® = NHy; R'%=CHj
O p C Rg, Rlo = CH3, CH3
O R°
Step 1: A solution of 4-N-BOC-2(S)-methy! piperazine (0.4g; 2 mmol), '
20 p-iodobenzaldehyde (0.46g; 2 mmol) and NaBH(OAc)3 (0.65g; 3 mmol) in 6

ml of CHoCl» was heated at gentle reflux for 14 h. The contents were
cooled, diluted with 30 m! of CH2Clz and washed with 1N NaOH solution,



1D NUV /UUL
u Nter) 1: (S)-Methyl benzylamne (27 m, 0.2 nol) in CH2CI2 (50 m) was
35 dropped into ice-cold trifluoroacetic anhydride (40 m) in CH2Cl 2 (200
m) within 15 min. The mxture was stirred at FIT for 1 h, then cooled in
an ice 16 NOV 2004 WD 00/ 66558 -56 PCT/USO00/ 11632 water bath, iodine was
added (27 gwolok@Bsmot) and then [bis(trifluoro- acetoxy)i S§EUSPEHSENe (25
g, 0.058 not). After being stirred at RT_overnight in the dark, nore
[ bi s(tnfl uoroacetoxy)i odo] benzene (24 g350.056 nol ) was added and the
m xture was stirred at RT for one nore day. The 5 m xture was diluted with
CH2CI 2 (500 M JyapichinkaRine b okt S63e(d0%! (AREeoiSG G 025 % BIOAsh&ae) ed f or

0.5 h. The orgapic . Seslomedsiia HAMB R, - 0.6er ed
t hrough a shor?Rgridfe#%gg%%%?ﬁg%@%gggﬁ%%\ggm t ho CHZCIa 2 (500 r'ﬂ ). After

CH2Cl 2 was evapoeitddQADR@x2N25 nl) was added and the mixture stirred for
10 min. Hexanes (60?h@bbd%té&ng@dﬂ% Y8 dermbled trom the [EbAOCIYOIEHT; on and
the m xture was stirr f.or =1 P _Fendwasged and
washed mtﬁheﬂé%e@moﬁﬁhé’ t{/ﬂﬁtr?ggts I|“’I1.(§ R%E‘ﬁ@ﬁ ggizgﬁzeg’@gang iod% conmpound
(36.5 g, 53% yisgindardWork up, The mBhoadiytased pinerazing\0p8s 1881AMASd. Stec 2:
The product of {e %z%%éol%rl s@:rﬁ?’?’ nmol ) was dissolved in CH3CH 15 (200
m) and Nam(féad‘?e . not WAt er k3. The
mxture was st Sterd: NoBRHOAG)S (Q:B%Qh. WF@rja%(ta h@&&ﬁg@ﬁgg@@e‘&’g@%ﬁ, t he
aqueous | ayer \as sexkibAct 8@ prodlictict 2@p( BXAL6Q; hEP ramehtang N ined organic
portion was.washed. w ' i f ONBES Hdnd tHe testitind sohdion
concentr at Zg t&'p§?9@°égf(§'§§€$ﬁ%'? ﬁ%wlvgtwl -R—Igc at e \ﬁ‘.ﬁgSk% 029,‘0039 not )
was di ssol ved iwasGrizrerat grtient lemagigiurgdon & hyAlt l2e Upp3! ek &R “cool ed in
acet one- C02 t 0 pStEC GheEFed\BrodBtnDBY) T68:) Was bbtaiashes A&AITISES Pini ¢
anhydri de (10-?Ltg%gpt%s,@in@ga)o)ace@ng_gmugmz,z, 6-1utidine (6.27 g, 0.059 nol)
. 0 £

were added ;in e mxture was stirred for 5 'chin at - > e mxture
was warnmed to RT andhedieermireridie @5’38\%7%9/??.W%P@p@%ﬁ§"\/\5§§ hgg% to the
m xture andst heygakidd compiand (vBghe.a minol) HMNrédmenTwthf Tk (7 ghepar ed

am ne from abov(ﬁ_l%Qs\? ed tothe triflate solution followed by K2CO3 (18
g, 0.132 not) i ?é 20 m). The mixture was stirred, éﬁ%[d)ggrnight.
Extractive wor@mmmmmﬂzﬁpezcoumm&fxécﬂﬂ@f%?’ﬁ‘@&"ﬁeﬁc“cb‘fi- e

chr omat ogr aphy (9axe \AnSBE PRIRICY ofdtep @ (80178, PRgnvdYinthe lpgeserce o0, 65,

h [ Et QAc, 3. I - ' i .3 0,
SoSEIE v S TR o T A el o

ane~(100 m& ang Ck G %%?v]ibédﬂ?- 2
g, 82 m, 12004 aroing.(OTHe)), feiowed oy pepgtust SPIRYGNUREER CFEFP &X' €dndition for 3
h. Both the sol ¥@Qiudpd ThisliebE4a0E fumised dne vetpante 1 0fdBulAG: 73Ha a8¢hmi ni ng
yel low syrup 35 vas. digsohyed,i 0 oRVEO4646r alphiralt rofieanch Nl CHROR-g, 0. 035
nol ) and ' |
) CH2Clo. :
The HCI salt of the title compound was prepared in the usual
25 manner. Mp: 198-202° C, HRMS (MH™) = 553.1231. )
Compound 10B: Coupling the product of step 2 with 6-methyl anthranilic
acid gave compound 108 (HCI salt) in 73% yield. Mp: 187-200° C; HRMS
(MH") = 533.1774.
Compound 10C: 2,6-Dimethyl benzoic acid was coupled to the product of
30 step 2 to obtain the amide 10C (HCI salt) in 50% yield. Mp: 202-205° C;

HRMS (MH™) = 532.1826.
Exampie 11

jep ooy

Sten 1: (S)-Methylbenzylamine (27 mi, 0.2 mol) in CHoClo (50 ml) was
35 dropped into ice-cold trifluoroacstic anhydride (40 ml) in CH,Cl2 (200 m)
within 15 min. The mixture was stirred at RT for 1 h, then cooled in an ice




NHAOH (56 m, 1.04 not) were added. The reaction mxture was stirr @/ZUE
for 30 mn., warnmed up to RT and stirred overnight. Water (100 m) !
added to the m xture and the precipitate was filtered and washed with 16
NOV 2004 wo 00/ 66558 .57 PCT/ US00/ 11632 water. The white solid obtai ned was
dried in aiwotevéetiss¥e the di ket opi perazine (14.3 g, 77%vyi FTEEURONIEY 56,
hexanes/ EtQAc, 3:1). Step 4: The di ketopi perazine of step 3 (14.3 g, 0.04
not) was dissolved in dinmethoxy ethane- EQ(‘)O m) and NaBH4 (15.1 g, 0.4
not) and BF3.OEt2 (34 5 g, 29.5 n, 0.24 not) were added to the sol ution.
The ni xture \Na@a@t,b@nedoamd@\msraﬂdwm?ogxcnt@&am@l)fand Ben [RiadriflyrEa- cool ed to

about 0 Con a ice #ED HCl (300 m)
wer e added sl o@ﬁ%’o’f\gloﬁgeﬂf%’f% 587‘% El%n vvaés; %W%d’eai fﬁgr SO26)6rr1 n. at
RT and then und\mrrmgmidmedajhdmpre)fms(ﬂ@fhmwcﬁi%y)'?ﬂ‘é] RNZQNG &€ 5
concentrat ed aﬁ%%' B@ m%d%mgqq.mguwaggmegﬁthmne rhb@d0. The

F &

Ext r act Lyel
Syrup (125 g, Mot wep duied il EFer AR B i BT, S0 AR 0% VE 78Wmm|>
,  N-BOC- 4- pi peg @iémfs 505 3 agd s?x&eﬂ fcmﬁlS)h NegBPYganig *gy%vv@@epéf@%f

and 2M AcCH (5, @ a WittPRa D)y, finereri mmﬁghraedmmswg‘emccomso amd) and t he
m xture was 15 stirre

oH (3
was added andWéﬁf‘?‘a(‘!‘t'ﬁh\%ﬁB\g'ﬁ&gbBr@ E‘F*E{ @3é§0\1¥ Qév §{G§FF}/2?§‘1§§& (3N
chr ormat ogr aphy miplhe adadd Rrdansinigiuae stiveg iya0 rmmeH@Qar@!o: (GO0 THIMVPF el d, R

0.18, hexaneg hTH'l?)deeOﬂas“sn@éderEmSB (1.9 g,
3.7 bl ) Ik ?95%&?%?%?4‘#@'3%15%658““8‘6%"} eang‘ TEA %19' ) dded.
The ni xt ur e. wad hstrirecipdatetwasTcoliacted gn WP@?WEH hgmhi eso.l! | vent
and TFA under Wﬂﬁﬁ%ﬂﬂ&gdé\lﬁ@dposnﬁma 51y, 53%) viekds Fad@®d to the

remai ni ng syru%ﬁg d . extract }/553 B Et OAc gave the free

pi perazi no-pip Wae, PG el l.ow

sol ution of th&iepade BT%)@P&%FW %S?L}zérl a?;%(t wep ﬂ@%gwggli'} E%%@H

CH2Cl 2 (2 qu_;) g@ rmgg mgt@wswm\catac(mqmsmasgad@cgg mol ),

DEC (191 ng, )2 I&Jﬁﬂyxg@@ at BT $& 278% ) Anetlige OH30H Wasvas

stirred at RT BRY ﬁt hen e so vent was, r er gﬁgweed

pressure. NaCH Qé@bgtatéﬁ 108 IAURAHLS SAVEE WASPRRE! epe‘ﬁ’&fnﬁrzﬁfj 3’@9& ) 2l

te>r<]t r ?C'{ : ve wor l%dﬁgb;ﬂé@ Brdarfd6 B%ﬁt@hlv@ﬁrﬁﬁablyectwm mnemﬂcﬁwgoaz ; or ded
e title conmpoun % yi e

HRVG ( as thenﬂd‘ﬁr o0 oPRceriEed W gty %%?%4 V% . n%q? 31&,,41 65.

Mp: 190 C @fec.). Uslv!ﬁ@y!aﬁsia@m%ﬁ B8 e SN TR 9 Rio

35 were prepar eghq iMeahiiuite R ogtrdd @nauceolas |rde¢etned G@e toh@ B Sppnder N2

atmosphere. Trifluoromethane sulfonic anhydride (10.2 g, 0.036 mmol)
and then 2,6-lutidine (6.27 g, 0.059 mol) were added and the mixture was
stirred for 5 rain at -78° C. The mixture was warmed 1o RT and stirred for .
25 30 min. More CHoClp was added to the mixture and the solution was
washed with 2N HCI. The freshly prepared amine from above was added
to the triflate solution followed by K2COs3 (18 g, 0.132 mol) in water (20 mi).
The mixture was stirred at RT overnight. Extractive work-up with CHzClz
foliowed by silica ge! column chromatography gave a secondary amine
30 (8.27 g, 75% yield, Ry = 0.65, hexanes/EtOAC, 3:1) as a yellow syrup.
Step 3: The amine of step 2 (17.3 g, 0.052 mol) was dissolved in
dichioroethane (100 ml) and CICH2COCI (117. 2 g, 82 mi, 1.04 mol). The
mixture was stirred under reflux condition for 3 h. Both the solvent and
CICH,COCI were removed under vacuum. The remaining yellow syrup
35 was dissolved in DMSO (40 ml) at 0° C and Nal (5.2 g, 0.035 mol) and
NH,OH (56 ml, 1.04 mol) were added. The reaction mixture was stirred 0°
C for 30 min., warmed up to RT and stirred overnight. Water (100 ml) was
added to the mixture and the precipitate was filtered and washed with




16 NOV 2004 WD 00/ 66558 - 58 PCT/US00/ 11632 ExRsR10Mp CHRMS 11A- CH3

- - NH2198
(dec. 547. 1928 11B- O - NH2203 (dec.)567. 1395 11C OH OH200 (dec.)550.1058H 2004
11D OCH3- OCH3200 (dec.)578.1860 Exanple 12 | Step 1: To the solution of the
product of Exanple 11, step 4 (1.4 g, 4.2 mmol) and 1-tent

but oxycar bor¥yP-omegsher i done (0.93 g, 4.67 mol) in 5 CH2C12PWHESREHRY
Ti(GPr)4 (1.19 g, 4.2 mol) and the mxtuye was stirred at RT overnight.
1M Et 2AICN (5.04 m, 5.04 mmol) was added;’the nmixture was stirred

overni ght at ST and the sol vent was evaporategd. Saturated NaHCO3
to the residue svaterextheawhit soligheRlaimsdwa 'lﬁ%&ca” Ve e Strecke\rlvazmagcejed

as a yell ow syr yg. ' =, 33
BV (7 ed ikeidpiSerayinen 1esg 4796 gleis R, =D. SEEh(0es/ TIGAS), 3ahid 3M

G 1 S i el 1o e e o
g

added. Extracti wimethoky ethasiet (208trdinend bePbladd50ya, &t MALYEPFEM=akt ogr aphy

ave i no-pi i di _ c
exancs) B OAG, 3+ £.9b g S8 W diegied s Gutior? THE AL wib S
descri bed i n Examgeerefiux copdisions fortdhh ape gpeﬁx grppge% iq ialéo%g)ﬁg:é%g_séq\ggtﬂgggeg
(350 "o AT ey e LS ST e ) B
defined in the t"é%Fé’.“”@gRgPﬁ E%%‘R/E”ﬁ%%ﬁ?(&@%?ﬁ‘% tﬁﬁn Nﬁa ot 5.4128
(dec.)561. 2083 HafN:x Goriditkilg #8453 O8N dBe Mixy1e y@g@cmtpnt%e:{mgﬁgﬁ?\y@s
00/ 66558 10 added until the pH was more than 10. Extractive work up with EtOAc gave

the desired piperazine as a yeliow syrup (12.8 g, 98% yield).
Step 5: The product of step 4 (1.8 g, 5.79 mmol) , N-BOC-4-piperidone
(5.73 g, 28.8 mmol), NaBH(OAc)3 (6.1 g, 28.8 mmol) and 2M AcOH (5.76
m!, 11.52 mmol) were combined in CH2Clz (150 ml) and the mixture was
15 stirred overnight. After the solvent was removed, NaOH (3N) was added
and extractive work up with EtOAc followed by silica gel chromatography
afforded pure piperazino-piperidine (2.21 g, 75% vyield, Ry = 0.18,
hexanes/EtOAc, 1:1) as a syrup.
Step 6: The product of step 5 (1.9 g, 3.7 mmol) was dissolved in CH2Cl2
20 (10 mi) and TFA (10 ml) was added. The mixture was stirred at RT for 2 h.
After the removal of the solvent and TFA under reduced pressure, NaOH
solution (3N) was added to the remaining syrup and extractive work up with
EtOAc gave the iree piperazino-piperidine (1.3 g, 85% yield) as a yellow
syrup. To a solution of the free piperazino-piperidine (200 mg, 0.484 mmol)
25  in CHoClz2 (2 ml) were added 2 8-dimethylbenzoic acid (150 mg, 0.99
mmol), DEC (191 mg, 0.99 mmol) and HOBT (135 mg, 0.99 mmol). The
mixture was stirred at RT overnight and then the solvent was removed
under reduced pressure. NaOH solution (3N) was added to the remaining
syrup and extractive work up with EtOAc followed by column
30 chromatography afforded the title compound (210 mg, 80% yield, Ry = 0.37,
CH,CI/CH30H, 20:1). HRMS (as the HCI) caicd for Co7H37N301 (M+H")
546.1981, found 546.1965. Mp: 190° C (dec.).
Using a similar procedure, compounds of the formula

Oy OO0
] R1°
35 were prepared, wherein RS and R0 are as defined in the table:




-59 12D206 (dec.)562.1944 HO H3 12EH190 (dec.)577.2029 3 H XN QO .rr-

12F~1 245 (dec.)601.1006 ~N 12GH218 (dec.)577.2029 3 H 3 N ch NWHDE6

121H 116 (dec.)562.2048 N S .
Exanple 13 C PCT/US00/ 11632 Step 1: To a solution of the N-BOC protected

(dec.)617.0945 O d Y

~ N !

NFL

product of Bwaogdesssll, step PCT/US00/11632
-58 -
Ex Re R10 Mp (°C) HRMS
11A | -CHz | -NH, | 198 (dec.)) | 547.1928
11B -Cl -NH, | 203 (dec.) | 567.1385
11C -OH -OH 200 (dec.) | 550.1555
11D | -OCH3 { -OCH3 | 200 {dec.) { 578.1860
Example 12

| Q/\NéNACN’?\@

Step 1: To the solution of the product of Example 11, step 4 (1.4 g, 4.2

mmol) and 1-tert-butoxycarbonyl-4-piperidone (0.83 g, 4.67 mmol) in
5 CHyClo was added Ti(OiPr)s (1.19 g, 4.2 mmol) and the mixture was stirred
at RT ovemnight. 1M Et2AICN (5.04 mi, 5.04 mmol) was added, the mixture
was stirred overnight at RT and the solvent was evaporated. Saturated
NaHCO3 was added to the residue and extractive work up with EtOAc gave
the Sirecker amine as a yellow syrup. The syrup was dissolved in THF (40
mi) and 3M CH3MgBr (7 mi, 21 mmol) was added to the solution. The
mixture was stirred at RT ovemnight, then cooled to 0° C and saturated
NH4C} and water was added. Extractive work up with EtOAc foliowed by

10

silica ge! chromatography gave the piperazino-piperidine product (1.78 g,
81% yield, R; = 0.52, hexanes/EtOACc, 2:1).
15 Step 2: Treat the product ot step 1 in the manner described in Example 11,
Step 6, to obtain the title &ompound. Mp. 190° C (dec.); HRMS (as the
HCI salt): found 560.2145. '
Using a similar procedure, compounds of the formula

1 9
Japeront
!

20 were prepared, wherein R2 is as defined in the table:
Ex R2 mp (°C) HRMS
12A HoN | ol 145 (dec.) | 581.1537
12B HoN | CHs 150 (dec.) | 561.2083
~12C H Ha 208 (dec.) | 561.2096 -
N




4 (250 ng, 0.581 mmol) in DVF (2.5 M), CuC (1 g, 10:1 mml) was 5 added.
The suspension was stirred under N2 at 110 C for 24 h. After thelb Mkidie
was cooled to RT, NHAOH was added and the solution gradually turned bright
bl ue. Extractive work up with Et OAc gave a m xture of the

chl or o- substwo ow€dsspi per azi ne and its BOC derivative. AfterPGWEHOHG2t he
mxture wwth TFA (5 mM) in CH2C2 (2 mM) for 2 h, the solvent was 10
evaporat ed and NaOH (3N) was added. Extra&€tive work up with Et OAc af f or ded
the pure piperazine (110 ng, 79%_as vellow syrup_to-2: The product of
step | was treated in123brmnner fmlar Q@eﬁ&éﬂp' esedhgsateps 5 and 6, to
obtain the title cdnpound., M. A3CHE (dec.); HA (as the HCl salt): found
454, 2617. 15 Using fa sim ljar pedure, conmpounds of the fformula O Rs C
Rio 16 NOV 2004 WO [00/66558 PCH-USO9-H ed, wherein RO
and R10 are as defijneg2gn |t he t3bl H3- NH2200
(dec.)455. 2577 1313} C - NH228 .S"ﬁ?S. 2023 13¢-d -d 187 |dec. 494. 1536

Usi ng the product OE step{l ipN progcedure of {Exanple 12. conpounds of
the formula C 5 weepre ' '

o
ExR2Mp GHRVS 13DH1977 (gEc.|) 4 ig’%%l
27 )
SN

R

HY-1r1+S C{Dédel ||€d I the tabl e.

3 | 13453dpc.) JEBOL- Q96 |) 489. 2184 HZN |
H1P5 (dec.)470.2689 3|l NON

12G 218 (dec.) | 577.2029
Hy H3
peg

OH

Ll

12H CLHYU 195 (dec.) | 617.0945
|

N
3
121 U . | 176(cec) | 582.2048
A
|

13FH2N . CH3210 (def.) 469.

Example 13

Step 1: To a solution of the N-BOC protected product of Example 11, step

4 (250 mg, 0.581 mmol) in DMF (2.5 ml), CuClt (1 g, 10.1 mmol) was
5 added. The suspension was stirred under Nz at 110°C for 24 h. After the

mixture was cooled to RT, NHsOH was added anq the solution __gradually
tumed bright blue. Extractive work up with EtOAc gave a mixture of the
chloro-substituted piperazine and its BOC derivative. After freating the
mixture with TFA (5 ml) in CHzClz (2 mi) for 2 h, the solvent was

10  evaporated and NaOH (3N) was added. Extractive work up with EtOAC
afforded the pure piperazine (110 mg, 79%) as a yeliow syrup.
Step 2: The product of step 1 was treated in a manner similar to Example
11, steps 5 and 6, to obtain the title compound. Mp. 180° C (dec.); HRMS
(as the HCI salt): found 454.2617.

15 Using a similar procedure, compounds of the formula

: 1 QR
iy Q/\NLJN—CN”‘\@



13H 260 (dec.)509.1634 C, 1 i ~N 131.-~.. H H3 200 (dec.)485.2688 OX N Y
Exanple 14 NN NCto 1: To a solution of the N-BOC protected 93@9&28{% of
Exanmple 11, step 4 (5 g, 0.012 nol) in DWF (20 m), CuCN(Zb. , 0.

nol ) was added. 10 The suspension was stirred under N2 at 1100 C for 22 h.
After the myd sgssswvas cool ed to RT, NHAOH was added and t hecyaisudiien
gradual ly turned bright blue. Extractive work up with Et OAc foll owed by
silica gel coI um chronat ogr aphy gave th&) eyano derivative (2.29 g, 60%
yield, R = 0.5, hexanes/EtOAc, 4:1), the carboxam de derivative (0.95 g,

23. 6% vyi el d R, 2 6 nddS8Qha 1&da: 0. 2,
CH2Cl 2/ CHBOH WE)JD?% 3 rg’%'%ﬁ?f%?gﬁ a%é??gggw D 2. 4% yield,
R, = 0.75, hexanes/ Et DAEx 2:{1) .B%t ¢ Ihig e cyano conpound
of step 1 was first reqrgxed U-@H‘g{ ac.m-nzc g@@l(decqns @5{125779 resul t ant

am ne was converted tp—o—the—titTerT ﬁ éﬁc} C}W n‘% &aorocedure of
Exanmpl e 11, steps 5 apd18B NvE! (als T 0Q {gq0, R 4970. Exanpl e

15 Step 1: To a sol ut om:;gf [ hecN- BOC g ot ew‘B(Uqu)o:imazt tB3Eganpl e 11, step

10 4 (1.4 g, 3.26 . 00 C
added(NaBH?L (3.69 31{?53'79 3‘%#‘39%91 R‘ﬁ?&i&"%h@:?*p’?t wastfor ms\dwaIS

The i xture wasgmpotrdstod th famiatirred overnight. The precipitate was
renoved by celite filtration and CH3CH=wa$ removeddunder vacuum
Extractive vvork up with EtCAc affo ' R}é—%ﬁdlﬁorrpound (1 g, 100% 15
yield, Rt = 0.55, hexanes/Et OAC as a—Ssyrugd. Step 2: The BOC group on

t he product of step 1 was rem)ve #nder afC| dj.c i.tions and the
resul tant af neweresprepaies: wherein RS ag $£_Edd%'@%_4mﬁng t he
procedure of Exanple 11,gsteps 5 aR@ 6. HRNBMSs Y he HCl salt):

found 420.3016. 20 Us S{m [ ar~pr ocedpr. o) conmpound i s
prepared: O Cl H2N 15x31§©5 as, iy 3Sh 1?3’ &?@Ll %4831? 2426 ™

- 205 (dec.) | 482.2184
13E HaN ﬁ)’m (dec.)

——— . 4
13F HoN f CHa 210 (dec.) | 468.273

195 (dec. 470.2689
13G HaC A Ha (dec.)
Nao N
13H T 260 (dec.) | 509.1634
e
=N
- 00 (dec.) | 485.2688
13 " ‘ e | 2 (dec.)
=N
Example 14

Step 1: To a solution of the N-BOC protected product of Example 11, step

4 (5 g, 0.012 mol) in DMF (20 m}), CuCN (20.8 g, 0.23 mol) was added.
10 The suspension was stirred under Nz at 110°C for 22 h. After the mixture

was cooled to RT, NH4OH was added and the solution gradually tumed
bright blue. Extractive work up with EtOAc followed by silica gel column
chromatography gave the cyano derivative (2.29 g, 60% yield, Ry = 0.5,
hexanes/EtOAc, 4:1), the carboxamide derivative (0.95 g, 23.6% yield, R, =



Exanple 16 Step 1. To a solution of the N-BOC protected produiégwb ﬁganple
11, step 25 4 (2.5 g, 5.8 mmwl) in benzene were added phenyl i d0lci d
(1.68 g, 13.8 nmmol ), 2M Na2CO3 (14 m) and tetrakis(tri-phenyl phosphine)
pal |l adium (0.67 g, 0.58 nmol). The m xture was stirred under reflux

over ni ght. \,E(,;M,@;gggi ve work up with Et OAc foll owed by sili cBCHEFOAHBM
chromat ogr aphy gave the phenyl derivative (1.37g, 62%yvyield, At = 0.5, 30
hexane/ Et OAc, 5:1) as a syrup. Step 2: T6&-BOC group on the product of step
1 was renoved under acidic conditions and the resultant am ne was

converted to tl?)e2t¢|1|£(%i Nh: 3 PaMiMe20ELbs Ot aDde0ES®e-(82 MDIA-4thi ng t he
e ste

procedure of EXanp ps 5 6,...M. 190 C HRMS (as the HC salt):
f ound 496.3319.yleWiJsFﬁ'n’*gogssP%?W/%&g\?eau.lr)e, conpounds of the formula O N

N~N"'- R 5 %rm@d; grelipTonithe BRans campdund nbetepn! WA ffdbl e: Sch
223254 223255 7= tree base PCT/ i ERYBdafEdAdl &
Cl 190 (dec.)517eppygd HERES %ﬁ@%&%g‘[’ﬁ;gg%%%ﬁég?%m%o d%ca%cfllé)& 3225
N.. N Exanplse lk#e titlepoinpoting foloBiiy ﬁ}ecm@@?@éfeﬁ’?g@&p of E§l§hﬁl e 11, step 4

(800 ny, 1.88 r@@j Ré@.ﬁ:l RS OlovRE 448.4979. THE and the tenperature was
brought to -78 l%,Qund rs)t . B%ty‘S

I'I't hi x?{&gl gsMsqution, 0.832 m, 2 nmol)
was added and the mxture was stirre 7 Cfor 10 mn. The sol ution
eh

then was dropped into p-chlorobepzyl A-l—d 2 ng, 2.07 mmol) in THE
at -78C. The mxture was stirr OW@at C, then gradually
warnmed up to RT. 15 Saturated NH®€l was added to the m xture and extractive
work up with QAc, foll ; L& NCBOBShrotesthedprodfucoohErgmalehl! . §tePe t he
desired al coh(%-‘-ﬁ?e)e %%%?ﬁt% 5 9:%!)0 éeégqm NRETHEGRGt 02Clyasis a

yel low syrib. &(bf o 32f Himeh of CHPLEHST 91 St'ep 1 (40 0,.090 ol ).,
triethylsilane added NaBHjy (3.68 g, 97.6 mmol) slowly. A black precipitate was iormed.

The mixture was warmed to RT and stirred ovemight. The precipitate was
removed by celite filtration and CH30OH was removed under vacuum.
Extractive work up with EtCAc afforded the desired compound {1g, 100%
i5  yield, Ry =0.55, hexanes/EtCAc, 5:1) as a syrup. y
Step 2: The BOC group on the product of step 1 was removed under acidic
conditions and the resultant amine was converted to the title compound
following the procedure of Example 11, steps 5 and 6.
Mp. 195° C; HRMS (as the HCI salt): found 420.3016.

20 Using a similar procedure, the {ollowing compound is prepared.
Cl
L% o]

oD
H2N - {5A
HRMS (as the HCI salt): found 441 2426

~b«c~i§3

Step 1: To a solution ot the N-BOC protected product of Example 11, step
25 4 (2.5 g, 5.8 mmol) in benzene were added phenyl boric afzid (1.68 g., 13.8
mmol), 2M Na>CO3 (14 m!) and tetrakis(tri-phenyl phosphine) palladium
(0.67 g, 0.58 mmol). The mixture was stirred under reflux overnight.
Extractive work up with EtOAc followed by silica gel column
chromatography gave the phenyl derivative (1.37g, 62% yield, Ry = 0.5,
30 hexane/EtOAc, 5:1) as a syrup.
Step 2: The BOC group on the product of step 1 was removed under acidic
conditions and the resuitant amine was converted to the title compound



20 (52 ng, 0.45 mol) and TFA (5 M) in CH2CI 2 (5 m) was stirreaéw@ge{
reflux conditions for 2 h. After CH2ClI 2, triethylsilane and TFA wer 004
renoved under reduced pressure, NaCH solution (3N) was added to the

remai ni ng syrup. Extractive work up with Et OAc afforded the chl or obenzyl
derivative @iPodisssH8% yield) as a yellow syrup.. 16 NOV 200¢TREPWOLB6558
-63 PCT/US00/ 11632 to 3. The product of step 2 was converted to the title
conpound followi ng the procedure of ExanpEe 11, steps 5 and 6. M. 170 C
(dec.); FIRWVS (as the HO salt): found 544.3101. Exanple 18 1 H2N 5 to 1:
To a sol ution WO,,P%WEé&BQQf@ia%m@perétdpmﬁlamﬁe&.i vative of the cyano
conpound of Exa e T4 _ st Q . 2 ; t20 (4 m) was
added 3M %wﬁ%ﬂgm F'i'ﬁﬁ&%{ﬁ(&g\r}\’ﬁ%@lﬁ#&fwmﬁe&ﬁéyﬁgre was stirred
under reflux over ni glysing’d Siemilar peocagiuge i compauads G F&OFRLACe- bat h, 10 12N
HCO (4 mM) was added and the m xture was stirred o®® a steambath for 2 h.
The solution was cooled to RT and sghNa~NgdOH-pel etisowere added until the
pH was nore than 10. Extractive p wH E c/CﬁBC]—I (3:1) afforded

t he desired nethyl ketone (249 61 %yield) as a syrup. Step 2: The
product of step 1 was treated accgrding to t d DEC 15 pepti de
coupl i ng pr dcedwese P& m@éﬂgﬁéﬁn‘?&;‘%&ﬁ&&wg{ he—tit e Ichrrpound. :
Mp. 210 C, HRVS (?@ht e HG dalt): RRound 48B\pSED. | UEIAMSa &inilar
procedure, the foll aw ing ngound 1-8~pr epare@ dbe yJ! M7g8Al Mp. 210 C
(dec.); HRVB (3£€4% 4I—CI1§§It): H2W 463.|3 éd%‘a"wi%f“e 19[IM>-. N to 1:
To a solution of the pfroduct |of Ex le 22 (140 ng,| 0.29 mmol) in CH3OH
(10 M) and EtOH (1 nl p—wereTaddedNHZOCHIH 38 mol ) and
NaOAc (725 ny, R23858npl }16BThe s n w;és'g ggg-é’?z%g ‘

irr 5 C overni ght,
t he sol vents were evappr at ed jfand r wag added tqg the residue.
Extractive work up w th. EtOAcl follgwed-bytsH+ea—geat——chronma] ogr aphy
generated the tiddssegofpasad |(99 eRYo yi‘EﬂQj(,deR3 498.338> CH2Cl 2/ CH3OH,

20:1). HRVS (as the taftrate) ca?qu' for |C31 H45N4{62 ( MtH+) | 505. 3543;
found 505.3542. 30 Usi bhg-a.-siimlar te—eonpounds—of—the fornula 16
NOV 2004 * free base

Example 17

QOO0

Step 1: The N-BOC protected product of Example 11, step 4 {800 mg, 1;88
10 mmol) was dissolved in dry THF and the temperature was brought 10 -78 Cc
under N2. Buty! lithium (2.5 M solution, 0.832 mi, 2 mmol) was added and
"the mixture was stirred at -78°C for 10 min. The solution then was dropped
into p-chlorobenzy! aldehyde (234 mg, 2.07 mmol} in THF at -78°C. The
mixture was stirred for 30 min. at -78° C, then gradually warmed up 10 AT.
15  Saturated NH4Cl was added to the mixture and.extractive work up with
EtOAc followed by silica get column chromatography gave the desired
alcohol (30 mg, 3.6% vyield, Ry = 0.5, hexanes/EtOAc, 2:1) as a yellow

syrup.
§3':egp2: A solution of alcohol of step 1 (40 mg, 0.080 mmol), triethyisilane
20 (52 mg, 0.45 mmol) and TFA (5 mi) in CHzClz (5 ml) was stirred under
reflux conditions for 2 h. After CH2Cly, triethylsilane and TFA were
removed under reduced pressure, NaOH solution (3N) was added to the
remaining syrup. Extractive work up with EtOAc afforded the chiorobenzyl

derivative (20 mg, 68% yield) as a yellow syrup..



wo 00/66518 64 R2 Rn were ere , RRmCS pre ared, w sHAM 8 Ex

H3HN 194512. 2785 H H3C-C-j 2 (dec.) | 19BCH3 HH150492. 3344 ql OAg 6c:NI-QEL‘/C;’-Hﬁc-b\lil.:—|!3

| (dec.) N H~ H2CH3 H3 19C_ 2 HH3506
_ .3494 t N
Ci(dec.) O LOEVOH GHB".. .~ rH3 195493 3291 H 19DOH- CH3H180508. 3296 H3C

WO 00/66558 PCT/US00/11632

-63 -

Step 3: The product of step 2 was converted to the title compound
following the procedure of Example 11, steps 5 and 6. Mp. 170° C (dec.).
HRAMS {as the HCI salt): found 544.3101.

Example 18

z J——\ o ©l
orQAUCN*@
HzN
Step 1: To a solution of the N-BOC protected 4-piperidinyl derivative of the
cyano compound of Example 14, step 1 (510 mg, 1.24 mmol) in Et20 (4 ml)
was added 3M CH3MgBr (4 mi) in a dropwise manner. The mixture was
stirred under reflux ovemight. After the solution was cooled on ice-bath,
10 12N HCI (4 ml) was added and the mixture was stirred on a stearn bath for
5 h. The solution was cooled to RT and solid NaOH pellets were added
until the pH was more than 10. Extractive work up with EtOAc/CH3OH
(3:1) afforded the desired methy! ketone (249 mg, 61% yield) as a syrup.
Step.2: The product of step 1 was treated according to the standard DEC
15 peptide coupling procedures of Example 11, step 6. to obtain the title
compound. Mp. 210° C; HRMS (as the HCI salt). found 483.2522.
Using a similar procedure, the foliowing compound is prepared:

N O\
Nen SR0 %
T 18A

Mp. 210° C (dec.); HRMS (as the HCI salt): tound 463.3088
20 Example 18

NNV
. r@AN\_JNka@

Step 1. To a solution of the product of Example 22 (140 mg, 0.29 mmol) in
CH3OH (10 ml) and EtOH (1 mi) were added NH,OCH3-HCI (738 mg, 8.84
mmol) and NaOAc (725 mg, 8.84 mmol). The suspension was stirred at 40

25  °C overnight, the soivents were evaporated and water was added to the
residue. Extractive work up with EtOAC followed by silica gel
chromatography generated the titie compound (98 mg, 68% yield, A=
0.38, CHoClo/CH30H, 20:1). HRMS (as the tartrate) calc'd. for
C3z1HasN402 (M+H™) 505.3543; tound 505.3542.

30 Using a similar procedure, compounds of the formula




H3C - ---
pi per azin
(30m;
a slurry
reacting

carbodiimde in DVF at 100 Cin DW (1.5m)

t3 (dec.) i NON Exanple 20 0 5 Dissolve the free 16 NOV 2004
o-pi peridiine of Exanple 11, step 6 (1.7 g, 3.3 mmol) in CHCL3
Stock solution A). Add 250 ul of stock solution A (0.027 nmol) to
of 0.15 g (- 0.14 mmol) of resin bound cardodiim de (prepared by
Ar gieieksd! resin with 1-(3-di methyl- am nopropyl P8TaiSK¢y}1632

in a 10 polyethyl ene SPE

cartridge. To this m xture add 75ul of -&3* M sol uti on of
5- et hyl - 3- phenyl i soxazol e- 4-carboxylic acid in DM (0.075 mml ), and HOBT
(24 ul of a 1 Msolution in DW) Shake t hi gé m xty ure for 14 h, filter and
add 0.1 g of Anberlyst- 15reS|n( 'I@ filtrate. Shake for 1
to 2 h, filter and wash the resin ch %f the foll owi ng sol vents
15 THF, CH2Cl 2 and CH3COH, thenRRas W|th THE and CH2Cl 2. Treat the resin
with 2M NH3 i N Si35dphied WRerdia RE3GBmind RYare d définediioths talp) . Cogbi ne
and concentrate—tng 111t rAres undgr6 r =duceq5pressurﬁ1ipc§)f fongRfdee |title
conpound. LCMB_E¥und 290.1(Gal-ett-ateq ““59 —TtC R, %758/5
(CH2C1 21CHBOH| NgACH ( 95/ BPBES) ). BeTI Jsgq% R6 ¢ R &'€-2L%afi ned
in the table: | R6 HbC—-%—NO\/ 2004 WD 65 (@er)u00/ 11632 Usi ng
the procedurejabove with the appropriate ca va llc_acids ,
foll owi ng comy l@gs Wher @oeHR2 |1 s s defin in the tyedy e:| B02.28% 20B 20C
20D 20E 20F 2QG%%0H o H_ HC ™ 1 (dec)
N
OCHZCH3 T - 506.3494
19C H H
N
OH el
19D ) CH |, Mo | 1B0 |508.3296
HaC—C—1 “3 (dec.)
AN
0
19E ﬁOH} CHs | e A cny | 195 4033201
HaC—C— N;.,IN (dec.)
ExampleZO

@ﬂmo{[(@

Dissolve the free piperazino-piperidine of Example 11, step 6 (1.7 G,
3.3 mmol) in CHCl3 (30ml; = Stock solution A). Add 250 ul of stock solution
A (0.027-mmol) to & slurry of 0.15 g (~ 0.14 mmol ) of resin bound
cardodiimide (prepared by reacting Argopore- -Cl resin with 1-(3-dimethyl-
ammopropyl)S—ethyl carbodiimide in DMF at 100° C in DMF (1.5ml) ina
polyethylene SPE cartridge. T0 this mixture add 75ul of 2 1 M solution of
5-methyl-3-phenylisoxazole-4- -carboxylic acid in DMF (0. 075 mmol), and
HOBT (24 ul of a 1M solution in DMF). Shake this mixture for 14 h, filter
and add 0.1 g of Amberlyst-15 resin (0.47 mmol) to the filtrate. Shake for
1 to 2 h, filter and wash the resin twice with each of the following solvents
THF, CHoClp and CH3OH, then wash with THF and CH2Clp. Treat the
resin with 2M NHz in CH30H (1 time for 30 min, and 1 time for 5 min).
Combine and concentrate the filtrates under reduced pressure to afford the
titte compound. LCMS found MH"= 598.1 (calculated MW 598}, TLC Ry =
0.74 (CH2Clp/CHaOH/NH4OH (95/5/0.5)).

10

15



201 20J 20K R2 H3C F C

CH3 CH3 H3CO Br OCH3 CH3 LCMSTLC results [mmes
M+ = 600.1 0.92_Rt = 6.56 min MH =601.1 0.63 Rt = 5.69 mn. mmg %0.1
0.60 R_t =5 77 mn. MH# =588.1 066 Rt = 6.61 mn. MH+ = 604.1 0.87 Rt =
560 mn. MH# =658.2 0.86 R =5.89ni~n. M+ = 606.1 0.43 Rt = 6.17 mn.

MH+ = 568.1 WOPH/6F§S8— 5 67 nin.

0. 33

M+ = 586.1 0.63 Rt

-85 -

= 6.02

Using the procedure above with the appropriate carboxylic acids
gave the following compounds

o

K/NO\‘ "

kg
O
wherein R2 is as defined in the table:
Ex. R2 LCMS TLC
results Rs values
20A R MH* = 600.1 0.92
H‘Q Ry = 6.56 min.
208 HN_ & MH* = 601.1 0.63
Y Ri = 5.69 min.
Cl
20C Hsfj:;rc*ﬁ MH+ = 580.1 0.50
Yy R{=5.77 min.
CHs
20D ;__& MH+ = 588.1 0.66
HiC  CHa R; = 6.61 min.
20E Fa MH*+ = 604.1 0.87
:L,Q Ry = 5.60 min.
£
20F | Hsco X MH* = 658.2 0.86
N R = 5.59 min.
OCHs
20G Yol MH"* = 606.1 0.43
Rt = 6.17 min.
Y
20H MH* = 568.1 0.57
O R, = 5.67 min.
Y
201 MH+ = 586.1 0.63
5‘§ R; = 6.02 min.
204 MH+ = 558.1 0.33
é‘g R = 5.35 min.
20K _(@ MH* = 546.1 0.52
§ R = 5.37 min.
CHaq

MGT/USP62 555 1



Rt =5.35 nin M#=546.1 0.52 Rt = 5.37 nin. 16 NOV 200 w o 00/ 6635#V-18 NC
PCT/ US00/ 11632 to 1: The BOC group on the cyano conpound of Exanple 14,
step 1, was first renoved under acidic conditions and the resulting am ne
(1.59 g. 5 6.96 nmol ), 1-tertbutoxycarbonyl -4-piperidane (1.66g, 8.35 mnol)

and Ti (O PW4 %?#8 g, 7.66 mmtl) in CH202 were stirred atpd@lusoogareaz ght. 1
~M Et 2AI CN é)@ , 8.35 mmpi) was added, the m xture was stirred
overnight at RT and the sol vent was evapgr.at ed. Saturated NaHCO3 was added
to the residue and extractive work up with Et OAc fol |l owed by col um 10

chromat ogr aphy gave the Strecker ami ngx?ﬁw@eﬁl low syrup (1.76 g, 58%
yield, R, = 0.70, Hexanes/EtQAc, 2:1). t0 2. heoam ne of Step 1 (200 ny,

0.46 mmol) was dissolved in anhydtous 'J}-HE 3M CH3mgBr (0.76 m,
2.29 mmol ) was added dropw se. ﬁ)ﬂ\u_r}é st Q’ed at RT overnight and
then cooled to OC. 15 SaturatedCNFACI (10 m) was ddded and a precipitate
appear ed. Wt ergté4ﬁq . -m]g Bé@é&@ﬁ(&ﬁﬂh@@abb@oﬁfmhpiw Exempiles hppiapdd.

c

Extractive wor ol | owed o c ey sgave the
desired i pso- mevas/first crmovest YRAEr EEKE w&é%ﬁgwcf QE?@&%Q@B ly. 593
Hexanes/ Et OAC, @58 nmbf, Ritefbetoryeatbotylef-pipeagorre {1:669./%35 BMPY 2MRe nanner
descriped 1N 2 %ﬁ@?' 5 1k, 736 e KOBUED erslmtinedlat B Teoveroight Wec. 198
C, HRVE (as t hB(@IEN4d& 89 TG 460, 3078 e Shd iyl WhL Bt SBAATT.
conpounds of t hEtzAUENB.350MINGRS PMQlpva deg: ure Stirred egimor,
defined in the Labtandfite 2akeRiied s RiadEk Satueted NebiGPwas 208810 NN Mp
(OFAE the residue and extractive work up with EtOAc foliowed by column
10 chromatography gave the Strecker amine as a yeliow syrup (1.76 g, 58 Yo

yield, Ry = 0.70, Hexanes/EtOAc, 2:1). |

Step 2: The amine of Step 1 (200 mg, 0.46 mmol) was dissolved in

anhydrous THF (2 mi) and 3M CH3MgBr (0.76 ml, 2.28 mmol) was added

dropwise. The mixture was stirred at RT overnight and then cooled to 0°C.
15 Saturated NH4Cl (10 mi) was added and a precipitate appeared. Water (40

mi) was addded and the precipitate disappeared. Extractive work up with

EtOAc followed by column chromatography gave the desired ipso-methy!

o lderivative (169 mg, B6% yield, Ry = 0.53, Hexanes/EtOAc, 2:1). .

Step 3: The product of step 2 was treated in the manner described in

20 Example 11, Step 6, to obtain the title compound. Dec. 198°C; HRMS (as

the HCI salt): found 460.3079.
. Using a similar procedure, compounds of the formuia

: rx}ﬁN-x<:N)okﬁ’a
AT

were prepared, wherein R2 is as defined in the table:

T 05 (dec. 480.2532
21A |y 'ﬂj/m 205 (dec.)
T 65-75" 476.3033
218 HiC Hy
] * Mp for the
O;N tree amine
T . 500.1992
21C c | 250 {dec.)
|
T 195 (dec. 461.3019
21D | o ko (dec.)
NN




205 (dec.)480. 2532 65-75"'476.3033 Mp for the tree am ne 500. 1925 NW% [
(dec.) 195 (dec.)461.3019 16 NOV 2004 WD 00166558 PC I USOO'| 16 - giﬂ
Exanple 22 Steg 1. The Strecker ami ne from Exanple 21, step 1 (380 ng, O0.87
mmol) was treated with CHBMyBr (2.9 ml, 8.7 mmol) in Et20 (5 m) under
reflux 5 coYMPP¥6EASE8 over ni ght. The nixture was cool ed on i c®@CIABGHAERr (5
m) was added dropwi se. 12N HCl (6 m) was added and the m xture was
stirred on a steambath for 2 h. After t m xture was cool ed on ice, NaCH
was added until the pH of the solution was above 10. Extractive work up
with EtOAc afforded a free anine as aExampe@207 ng, 100%yield). 10 Step
2: The product of step 1 was converted:stolthe titloesconmpound follow ng the

pepti de coupling procedure describ ' a,qis@ ; p 6. M. 80-85 C
HRVS found 476.3271. Using a si Q}y@gr.;c‘edur —/ CO nds of the formula O
~ \/-, NR2 15 were reared, whefein R2 is as defined in the table: Ex. RRM
%ﬁ?/geg?ﬁr Engml)I é 3 . %%Zsﬁeg’kerra!nﬁngq%?n )Ex!amBre 21',. s?ngW%O H‘?t?%% |1nm%1}3178

was treated with CHzMgBr (2.9 mi, 8.7 mmol) in Etz0 (5 ml) under refiux

5 conditions ovemight. The mixture was cooled on ice and water (5 mi) was

added dropwise. 12N HCI (6 ml) was added and the mixture was stirred on

a steam bath for 2 h. After the mixture was cooled on ice, NaOH was

added untii the pH of the solution was above 10. Extractive work up with

EtOAc afforded a free amine as a syrup (307 mg, 100% yield).

10 Step 2: The product of step 1 was converted to the title compound
following the peptide coupling procedure described in Example 11, step 6.
Mp. 80-85° C; HRMS found 476.3271.
Using a similar procedure, compounds of the tormula

OY,Q/.\ NJ;\NACNJ?\R?

15 were prepared, wherein RZ is as defined in the table:
Ex. [R? Mp (°C) | HRMS
22A | H4C Hg 195 493.3172
| {dec.)
N
O; By

228 H3WH3 200 | 472.3178

NN {dec.)

Example 23

Fac’©/\NKfN

HCI salt

o4
N N
0]
Steps 1-3: :

(o) 0 0] COzEf COzH’
1. CsoC04 )\}k formamndmeW NaOH,q W

20 COgEt 2. CHaOT! COQET acetate N\¢N NN

ml) were mixed together, using an overhead mechanical stirrer. CH3CN



NO' HC salt 20 Steps 1-3: 0 0 COREt 1. Cs2COB 2. CH3OTf for ngmdi
OCH3 acetate Co2Et COREi CO2H L/ NaOH3 g NON NON . Stec) 1: Et m[ﬂ) i

di acet oacetate (93.4 g), Cs2C03 (185 g) and CH3CN (550 nl) were nixed
t oget her, using an overhead nechanical stirrer. CH3CN 1 6 NOV 7004 WO

00166558 PCldmésdssl632 -68 (50 nl) was added and the resulrcmgs
00A1 26821 € Was
cooled to OC. Methyl trifluoronethane sulfonate (88.6 g) was added

dropwi se and after addition. the coolingc®ath was renoved. Th
( ( e m xture was
stirred for 1 h at RT, filtered, and the salts were washed with Et20 (2 X

50 m). The or
The resul ting 9 b‘?mfw%farda %nmﬁ@réégn‘agrrﬁsdmwmgt@w&&ﬂmﬁ)Mm;ﬂ added.

e was tered filt
(2 X 100 m), tHEﬂUCEPE@“@&erS&EPQa\ﬁe(P@thé%%%% g%gva orﬁ@ﬁﬂg %ﬁ(lfh =20
vol ume. The sol Lthé@BohrﬁﬁatﬁMﬂsa@md\vednTheemb?alm\hmscﬁtw\r@ﬂﬁ@d’M@%th cool ed
(0C) 2 N NaOH (jpldréet Lhh-tnd BSindEivafa Wasteid Wit EO e2ixaoemMjBlorgainict er ed and

evaporated 10 to e t

65% yi el d, Wi ct® ‘{ﬁélﬁ “g&pqegﬁﬁnéggpgdgfgﬁ# ne@tvy—g%é@d‘%lw%%%ﬂ’ ulct of -
step 1 (64.2 g), mmﬁewnsam@ed die fitereiaha mas quhﬁﬂmﬂﬁéa é%%ulqoo Wt %
113 g) ethanol (';itgzé épt cfﬁr\ge}eoéd}?&}r]é’d B&d e@&pﬁir&fe@t@%li&(ﬂﬂzm‘wﬂmemmwn

t oget her at AT. Xin the 15 m xture vvas C AT,
the resulti ng prwas poslet @ mmefbath@néwasﬂﬁdéﬁaet‘w@ conlem \Edg '\E’g?%\?ed
under vacuum ThgH £34}.t THE EtjCIlHydr was dpad pien iMg8Q 4, blé@l\ﬁd@ﬂd/ﬁ{aﬂoméﬁﬂ

CH2C12
CH202 ei? (rjaE:{E%e V\k@lrjé‘%fn % %\r?e\r?)es Sy Eaaﬂe Vl\"ghfa ﬁ&/%p%%g;&e%é%q%?‘veTge
dark crude i qwdaéﬁﬁe&dgécmhmmemsp&nl fied by 20 silica gel
tcﬂgoggl};(r)gr ?ipg%/e( Sddiamtothobe e etrmnapor at i on of
P (commel-:‘r%trgsl solutnon 21S Iwrt“o. % %aet% ngg &:‘8§ rg?) atfdYormamidine
acetate (36.2 g) were mixed together at RT. After refiuxing for 4 h, the
15  mixture was cooled to RT, the resulting precipitate was filtered off and the

ethanol was removed under vacuum. The resulting liquid was partitioned
between water and CH,Cl, and the agueous layer was extracted with

CH5Clp (3 x 150 ml). The CHzClp extracts were dried over MgSQOa, fitered

and evaporated 1o give a dark crude liquid (50.7 g) which was purified by

20 silica ge! chromatography (980 g; 4:1 hexanes:EtOAc as eluant). After
evaporation of the appropriate fractions, the desired product (28.5 g) was
isolated in 46% vield and used directly in the next step.

Step 3: The product ot step 2 (28.1 g). NaOH (6.72 g), water (65 mi) and
E1OH (130 ml) were mixed together at RT and heated at reflux for 1h. The

25  resuling solution was cooled to RT and the volatile materials were removed
in vacuo until a thick paste resulted. Water (20 ml) was added, the mixture
was cooled to 0°C and conc. HCI (14.3 ml) was added dropwise with
stiming. The resulting white precipitate was collected by filtration, washed
with ice water (2 X 10 mi) and air dried with suction for 30 min. The

30 resulting white solid was treated with toluene (2 x 20 mt), 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,
mp: 176-178°C. Elemental analysis ot CyHgN202: calc'd C 55. 26%, H
5.30%, N 18.41%; found: C 55.13%, H 5.44%, N 18.18%.

35 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
precipitate formed was collected by filtration. The resulting soiid was



isolated in 46%yield and used directly in the next step. Step 3: The
product of step 2 (28.1 g), NaCH (6.72 g), water (65 nl) and Eti@-NfW]ZBﬂI m )
were m xed together at RT and heated at reftux for 11i. The 25 resulting
solution was cooled to FIT and the volatile materials were renoved in vacua
until a thi okOpuesss resul ted. Water (20 m) was added, the FEWPER0BISYas "
cooled to OC and conc. HO (14.3 m) was added dropwi se with stirring. The
resulting white precipitate was col | ect e y filtration, washed wth ice
water (2 X 10 m) and air dried with suction for 30 min. The 30 . resulting
white solid waswasBed edthicd watenl(2 Xriemf)and griechy desgribedARRYS: ORE Penpved

0 vacuo at SOC, a0l ERs f Led HpdfeoltAEHLAIC tb g Bzborfisined fieidof €3t

desi red product S Isaola as a j.te solid.i % yi,el,d, np:
176. 178C. El eneften 4ahae peicychst mmdgsteeg"{%“w%%@?ﬂ%é}ﬁ ’0%‘.4%% N
18.41 % found: pfiB P 1L8%), HOBYEXNT &y, difsabBepyi 2hyhaguce (itR.rralh 268 R oduct

isolated b t f ' t
Gryness. and BdUPIBREI RRCA 10) e MR ogetier SFDEC (ESPIRS <o

[ esultin mxture\r/\ar/atrés%rred
at RT for 5 minaddedlirefoitianaAverctd migt hThesLHRg BRI HISIE PS4 Yas
col lected by fi |f%;?é hOtboidd'® MESdilutddgitts EkDAC (86 mifamiDvia2bed Wwitd DY/ 66559
PCT/ US00/ 11632 -69 washed with ice water Al scribed
above to give t NaORA{&3 th"lf". Fuegps eé“%%%%’%ﬁ%%‘f@ﬁ%%ﬁﬁ%ﬁﬁ@é a
conbi ned yi el d afe BAf4nic StteutsiweEheombinetiovasiedewiiprigedned BYPTe
(t Li Ihydr OChHPr | G 4mfi!t§reﬂ rfﬂlh,eva%téleﬁe régultirdBude ilovagpyritidd @)bp(r]I opyl
et hyl am ne ('12.3 ‘and the 5 pr ct. of . ) 8. elANtE
t oget her " and DE@"F&.Q%CBTWQQQBEHE%% -%I)}%Slég%g%gé%r Jil:;‘g)rrgiﬂr[jly.Q a%heeure)saul ting
m xture was heatmbr%tvag&eﬁoﬁ@r trbSappromae bdctiensRihe trephase ' BT thedkie (8o
m) and washed with 2 lighiensred fax e in@ISe gitd.act ed with
Et CAc (3 x 25 m‘3°,'“p‘f‘ﬁ‘ (g%ﬁivgggsgﬂrﬁk&a—s@.‘%ref cgrg%isgeoq,s %{ﬁi& 60@ tapgbr i ne,
dried over 10 Naeob: To prepled (§rd sAHIeE At e ThE F S ST ng§°cr 4S9 1 was
purified by 155i | EHERGE0 B nestiddgd 43 01M00lE 4 DM EPhYiGRERneCit@RRE: £t 3N
as eluant). Aftgr, pég@gp,g%m Rasiemeans T, idited wite Etgh $20 oie fitered. base
formof the title ~ conpotnd . ). SOl l4ioohRin &t fend foam
in 91%vyi el d. St‘éés@.d wih g"?é)é %é%’b@é%ﬂ'ﬁ?gﬁgg?@h@rf'fgg nbase f step 4
(2.00 g) and 15, kidMachaa (Mmmwes) aaad%ﬁifqn@h(@gweﬁhe@f'E&OmR?UnF’ég@Qti on in
1, 4-dioxane). The resulti ] S Fadr, _ weygefisa@ AT, diluted with Et20
(20 M), filtere® 2 G ‘S&%@%ﬁ%@'&?ﬁ%d@mx CgEingdC\gg[_jB%'u;qti on
for 10 min ad@ t FlemenialRINFSRI A7 I—b% at of 5 h to g%voe épe
title compound (@736, Ny)185%a CMietia ssotauddi I© 8790Vt §.69%: N159/362€: 20
El enent al anal ysiﬁ"a%f,/o_CZﬂ-BGI\lSOFS. 2HC1. 0. 5H2O calc'd: C55.38% H 6.71 %
N 11.96% Q12 OALgiltJiQrge:n p§7‘r'sr5r:15dir%e9 B rivdi0e Mo Nt -Wetdmbde udihgbatfiar

procedures:

OAN& CH:iH(:
3 N._-CH
e K/N‘b 3 3
N~ N

5 C CHy  HClsalt 23A
Sieps 1-2: COH
0 CHs COoEt L
NaOH, i
OCH, HN” NH,HCI ﬁ/ NN
CO4E A | T

Step 1: The product of Example 23, step 1 was treated in the same
manner as in Example 23, step 2, substituting acetamidine hydrochloride

30 (2.03 g) for formamidine acetate. The amounts of the reagents wefe!
product of Example 23, step 1 (4.0 9), ethanol (20 ml) and sodium ethoxide
in ethanol (commercial solution; 21 wt%,; 8.03 g). After extraction and



Addi ti onal pyrimdine derivative-conpounds were nmade using sim

;
procedures: N~ CH3 F3C Y N 25 0 CH3 HC salt 23A Steps 1-2: 0 iﬁ(ql[—]l\é ZQ%—B
HNO- NH2. HCI CO2Et COO22HH - NaOH.. I! 1 NvN Step 1: The product of
Exanple 23, step 1 was treated in the sane nmanner as in Exanple 23, step
2, substit upigehassat am di ne hydrochloride 30 (2.03 g) for ferneghesicae
acetate. The anobunts of the reagents were: product of Exanple 23, step 1
(4.0 g), ethanol (20 m) and sodi um et hoXbde in ethanol (conmerci al
solution; 21 wt% 8.03 g). After extraction and H3C,__N CH3 16 NOV 2004 WO

00/ 66558 - 70 PET{HSRNBE HAcHHE Bbod A8 pRocbesasibsidealioweg) dhe  pr oduct
was isolated (1.7 g ' ' '

1S a. |,orl I i d 1 % yield d
i rectly i n t healesbs §up n dorovelthunsndiet it dtedlhh g et B, 0% Lot e
in the same mat caThefpradpdiaf 2&p s{EP @B wasdreredithtbecianiemanner agit er (5
m d NaCH (] . D AL ext ' i=f 1 | | bed
abévg,n t he prglﬁl‘éfr%\%§31 SétSP;teéa'%)é(?rt@dé)?gggﬁgm\?\%Qseﬁ‘g%?q?g\[%(%qé&@)s/@{a: d?
whi ch was uSed Adier estragtionrandreurification 85 sigscrhiadhaboverthe BogHEWasf Exanpl e

4, step 6 (0.0%dRtedd0d2d)2s RHHE bokd insdRRield, Whitheetisaiseidydialntly &) the0. 028
g) were subjected to the 'sane reaction 10 conditions as in Exanple 23, step

4, using HOBt (B3P DEC (45 ny), dilsopropyl ethyl amne (40 nq) and DVF
(1.5 m). AfteiStexBr adtel prodactdf Examme ¢astes® @036 @npsbe P of $1RR

Al i . g5 sUbjddied s feeshime reattibhned for

[
979 yi ol d 0er CoRRNPS A2 HEEEA TR 2351158, Bgne Qe @0l PEC M MBS 1\
-1 1 diisopropyt ethylamine (40 mg) and DMF (1.5 ml). Ater extraction and
purification as described above, the product was converted to its HCI salt
using the procedure outlined for Example 23, step 510 give the title
compound (77 mg) as a white solid in §7% yield over the two steps. mp:

15 185-190°C.
N

3 Y
=
N N

O CHs HCisalt 23B

Steps 1-2:
o 9 CO,Et COoH
\\/L\\]/ W
V" OCHs HN® ~NH,.HCI ,\}/N pj,_rl‘j
CO,Et e

Q

Step 1: The product of Example 23, step 1 was treated in the same as in

20 Example 23, step 2, substituting benzamidine hydrochloride (3.35 g) for
formamidine acetate. The amounts of the reagents were: product of
Example 23, step 1 (4.0 g), ethanol (20 ml) and sodium ethoxide in ethanot
(commercial solution; 21 wt%,; 8.03 g). After extraction and purification as
described above, the product was isolated (4.5 g) as a liquid in 82% yield

25  which was used directly in the next step. .

| Step 2: The product of step 1 (4.5 g) was treated in the same manner as

Example 23, step 3, using ethanol (10 mi), water (10 mi) and NaOH (2.0 g).
After extraction and purification as described above, the product was
isolated (3.0 g) as a white solid in 77% yield which was used directly in the

30 nextstep.



N Steps 1-2: 0 OCH3 HN CO2Et O CH3 NH2.HCGi . NaOH, Step 1: ThHé W¥dlBict of
Exanple 23, step 1 was treated in the sane as in 20 Exanple 23, step 2,
substituting benzam di ne hydrochloride (3.35 g) for formam di ne acetate.
The amounts of the reagents were: product of Exanple 23, step .1l {14.0 g),
et hanol (20wuddu/eesssl sodi um et hoxi de in ethanol (commerci al P@%\"Wl H’r’ﬂz 21
w% 8.03 g). After extraction and purification as described above, the
product was isolated (4.5 g) as a liquid’i'n 82%yield 25 which was used
directly in the next step. Step 2: The product_of ste (4. )

treated in the g(?m: renaodast of Betarpple 425tersk 2:7|c5 Qgi'ﬂf%%‘eeqrﬂgwglm%%g m),

water (10 m) an : tuBietiedntoansl spmei reactitn on as
descri bed abovg, 'Wﬁ%%é}télgu%&k) (BM?WE% B

ct was _[Solated (3. ' hd in 77%
yi el d whi ch wagonsiiangiasde EXamAle ehesieBy: wabl @?%fﬁi&g)'\é@ﬁ%@@d&ma CC2H
16 NOV 2004 V\D&Q&@%?gﬁetﬁwmdﬂﬁ@? aBtdEMB (2 THp AftecRIBtacien BREnpl e 4,
step 6 (75 ng), and {he pr,oduct e ' ' VL) HCRStNg) were
subjected t& tffé"@ﬁ#é”}éggf’ﬁ%' edg%t% if?’oenéroggagnﬁggéﬁ\‘élﬂe 23, tl%ep 4, using
HOBt (35 np), Rigid B prg;cedu:eimslénﬁcbﬁgyﬁxe-mﬁ’%%%ﬂepggg@"fﬁﬁeaﬁ DVF (2 m).
After extraction "ﬁ?ﬁ%ﬂm% @gr,{—;gj sakivHieasolides 96 bgidicabverdhe the sigpsduct  was
converted to it%¥ sa(lot sing the procedure outlined for Exanple 23,
step 5 to give mp@sﬁ'rzqsec-conpound (98 ng) as a white solid in 96%yvyield

over the two steps, :ZQ(‘)-253C. V- CH3 H3C 0O N NF3C " 11 NIIOI
CH3 HCt salt 23C DL@N CHs

0
H3C .
N _N
e ~ bmj\(\“
NN
O CHsHClsalt 23C
10 Steps 1-2:
E10. .0 Et0. .0 HO_.0O
mCPBA Na,COs \‘I'/
T o Ho0 '
NN NN-q 2 NeN.g

4 28 mg) was dissolved in
Step 1: The product of Example 23, step 2 (5 .
CH,Clg (5.0 mi) and meta-chloroperbenzoic acid (mMCPBA} (600 mg) was

added in three portions at RT. The resulting mixture was stirred at RT for
15 24 h and CHCl3 (2 ml) and mCPBA (200 mg) were added. Atter 3 h, the

mixture was poured onto a silica gel colurmnn (40 g) and eluted v.vith 1:1
hexanes:EtOAc and then 10:1 CH,Cl,:CH3aOH. After evaporation ot the
appropriate fractions, the product was isolated (512 mg) as a waxy white
solid in 89% vyield, which was used directly in the next step.

20 Step 2: The product of step 1 was dissolved in CH3OH (1.8 ml) and a

solution of 1.0 M Na,COs (1.5 ml) was added. After stiring at RT for 36 h,
the resulting mixture was evaporated to dryness, toluene (2 ml) was added
and the mixture was evaporated 10 dryness. The resulting crude solid (153
mg) was used directly in the next step without purification.

25 Step 3: The product of Example 4, step 6 (94 mg), and the prodl.zct of step
2 (immediately above) (76 mg) were subjected to the same reaction
conditions as in Example 23, step 4, using HOBt (92 mg), DEC (130 mg),
diisopropy! ethylamine (0.14 mi) and DMF {0.25 mi). After extracti.on and
purification by preparative thin layer chromatography {1000 uM siiica plate;

30 95:5 EtOAc:Et3N eluant), the free base form of the title compound was

y 3. . +.
isolated (52 mg) as a foam in 40% yield. HRMS: calc’d: M'H
Co7Ha7Ns0zF 3 520.2899; measured: 520.2908.



10 Stesl-:

EtO-O EtO 0 HOO 3 nCPBA Na2CO H20 N, . %\ |
Step 1. The product of Exanple 23,
(5.0 m) and neta-chl oroperbenzoic acid (mCPBA) (600 ng) was
three portions at RT. The resulting m xture was stirred at RT for

step 2 (528 ng) was dissol ved'i

' di esol v OT%)AMV%CI 2
added in
15 24 h

and CH2C12 (#9odoesssad rnCPBA (200 ng) were added. After 3 hpctii®oeiveist ure

was poured onto a silica gel

colum (40 g) and eluted with 1:1

hexanes: Et OAc and then 10:1 CH2Cl2: C H3OA2 -After evaporation of the
the product was isolated (512 ng) as a waxy white

wak sulbfeotexto mbeﬂacﬁ?cﬂw Step 2:

appropriate tractions,
solid in 89%yi kg 4\A/nnq@ W cUsed

was dlssolve

“ﬁ’itP”ﬁ/d% EXaoBte 2hSieR S <SG |

The product of
1.0 M Na2C8 (1.%9

step i

i,

% g gDt "

resul ting ni xt urgpivirs inviapadicxand, 76 wirty mises atteovarng, (e iy cmawoadded and

the m xture was
was used directl

@Xasol%r E‘E% \Lrﬂted{afﬂ‘%‘r? S6 ﬁT)ﬂgld

pur|

r W'&éca&p%ﬂ&ggsebé de(o@?» ng)

I catlon

The

product of ERanpl e 4U%ﬂ@§'f’6la(92p%)lresam‘i°ﬁ@3 2

(i medi ately above) (76 ng) were subj ect dto the sarre reactl on conditions
as in Exanple 23, step 4, usi ng Ha 130,,nmg), diisopropyl
ethylamne (0.14 nm) and DVF (@ ﬁlon and purification
by preparative thin |ayer chrorrat ography (180 |ca pl ate; 30 95:5

Et OAc: Et 3N eluant), the free base formof the t tI corrpound was isol ated
(52 ng) as a foamin 40%yield. HRMS: calc'd: C27H37N502F3:

520. 2899; neasuneere 20 pAGEed, Whexen Fhaad ﬁbacn@@gesiwaednﬂmﬁpl%om 11632

Step 4: The prqdugf df stgpe3 (52 rrg)R«was subhgﬁt g)to the reaction
condi tions i n Bxafpte—23r—step—5—ustig—ErOA {Z and HCI (4.0 M
solution in 1,4 &3dne, BF.1) tlo gi¥dl aftier ﬁr‘i@ﬁlr, the title compound
(44.5 ng) as a |whigee |sol i N 76% yieCH, np: deeommsti on above 161 C. 5
Using simlar prog res € conpoun of Ith g N~ CH3 LN "H3C\ NR>>
NO G Ex. R HMTR] © 2ftece o 7Thes 200518
23G -CF, -NHCONHE?! 184-190
231 -CF, -CF, 83-86
23 -CF, i 154-159
23J -CF, -SCH, >176 (dec)
23K -OCF, -CH, 205-210
23L -OCF, Ph 239-242
| 23M -OCF, -OCH, 200-210
23N -OCF, -OH 185-191
Example 24
10 Arylcyclopropylamides
Methogd A:
ci 0
BU3SHY\OJ< /Q/ F\@\[/(N)\ J< ,(CHS)Z’%C'-—‘Z
& Stilte Coupling i o i, TEA. CHyCly
F Me Me
0
Me
OXLOH /O/\K,N\D
o g 24A
Fh
Step 1: To the stannane (0.39 g, 0.95 mmol) in DMF (10 mi) was added
the 2-chloro-4-Huoroiodobenzene (0.73 g, 2.86 mmol), Cul (0.1 g, 1.05
15  mmol) and tetrakis(triphenylphosphine)palladium (0) (0.11 g, 0.095 mmol).



23E- CF- OCH169- 173 23F- CF, - NH200- 210 23G CF, - NHCONHEt 184- 190 23H-IdFNOVCEBB- 86
231- CF, - - ~154-159 23J- CF- SCH, >176 dec 23K- OCF, - CH205-210 23L- OCF, Ph239- 242
123M OCF, - OCR200- 210 23N- OCF, - OH185-191 10 were al so prepared, wherein R
and R' are as defined in the table: Exarrpl e 24 Arylcyclop ropy lami des
Met hod A: %é? Xk C CHF3CC 24A F Steg 1: To the stw«gll(@ 39 g,
0.95 mmol ) iI'n 10 M) was added the 2-chloro-4-fluoroi odobenzene (0.73
g, 2.86 mml), CQl (0.19 g, 1.05 15 nmol.)zand

tetraki s(triphenyl phosphi ne) pal | adium (0) (0.11 g, 0.095 mmol). M M ~~

Mot 1 16 NOV 200 MRiBRUBEIMRen LP RICHASFIOIGIERR. The reaafdd eikiiaswat !l r ed

at RT under eaction m xt nd t he

t
het er ogeneous sadded lerE %@ lang thel NelereaRfIe OHS BRK1IER mt%’@ldl ‘P@“Q%a%ﬁl?%(‘??w th
Et OAc. The fil tyage vwsihu Hﬁ»‘ﬁt@Aé hm@ﬁuﬂﬂ‘at@m&isbvasm@d vatrwelter e d(tyso j .

Fil d

That  vas pr eadseibu @h@ﬁﬁ SIS BiF BrandlehGf BB e #Pgaghd o' due

\(lz\ﬂlr gga;tl\g gr 353 %%?gfge;?;;& dtree wasi wbdwrtigé Oa%@%wﬁug;ﬂ;qgwf@sgmcai 89 ,
nito %%b@@&a i%l d the drjlaBBAdtE (s ulgf @xoni um

I odi de (0.18 g. % was added potassmm
tert-but oxi de (D8%D vichwas usad djrectiia 1P ABKSBRP- 10 ni xture was stirred at

RT for 1 h, b Meméthelsarosomny iadide (0018 §908,1 0
(1.6 M) was ad%iyﬁc—r‘h glsalosomamy i (018 §90B,1 romind) im@M$Q 6 -OVSO

wat er was added %&?‘%}ﬁ%gé&%&ﬁt’ycﬁ d?@ ?%br : ?)i mﬁ‘to' Rfiedfeatifn and

10 mxxture was stirred at RT for 1 h, at which time the arylacrylate (0.19 g,
0.74 mmol) in DMSO (1.6 ml) was added. The reaction mixture was stirred
at BT for 5 h and water was added. The mixture was extracted with EtOAc.
The combined organic layers were washed with water and brine and dried
{MgSO0,). Filtration and evaporation of the solvent in vacuo afforded the

15  arylcyclopropyl ester that was used directly by taking up into CH,CI, (3 ml)
and adding TFA (0.5 ml). The reaction mixture was stirred at RT for 16 h
and then concentrated in vacuo to afford the arylcyclopropylcarboxylic acid
(0.14 g, 91%-2 steps). Without further purification, the carboxylic acid was
coupled to the product of example 8, step 3, using the procedure of

20 Exampie 8, step 4 1o obtain 24A as the HCI salt. HRMS (M+H): found

568.2561.
Method B:
i Br\/\Cl
E PTC, ig"/:CNaOH F Y o
©/\N ii. ethylene gtycol, 100 °C O
guantitative Me Me

g\b Me
NG 5

_—

24B \
F
To the 2-fluorophenylacetonitrile (0.80 g, 5.92 mmol), benzyttriethyl-
25 ammonium chioride (0.03 g, 0.12 mmol), and 1-bromo-2-chloroethane (1.70
g, 11.9 mmol) was added 50% aqueous NaOH (3.5 mi). The reaction was
stirred at 45 °C for 21 h and ethylene glycol was added (3 ml}. The
reaction was then warmed to 100 °C and stirred for 7 h. Upon cooling to
RT. the reaction was diluted with water and washed with EtOAc. The
30 aqueous layer was acidified to pH 2-3 with aqueous 6N HC!. The acidified



The conbi ned organic |ayers were washed with water and brine and dried
(MgSO, ). Filtration and evaporation of the solvent in vacua aff?}é@?g}]mp 15
aryl cycl opropyl ester that was used directly by taking up into

mM) and adding TFA (0.5 m). The reaction mxture was stirred at RF for 15
h and then n rated in vacua to afford the arylcyclopro Icarboxyllc‘
acid (0.14 ‘88(@%3&82 steps). Wthout further pur| fication, Ei’“é&‘}’%@%yl ic
acid was coupled to the product of exanp%ﬁ , Step 3, using t he procedure
of 20 Exanple 8, step 4 to obtain 24A as € HCl salt. HRVS (M+tH): found
566. 2561. Method B: Bra/lC) PTC, 50% NaOH 45 C ii._ ethylene glycol, 100
C quantitative SP‘U"%W@ﬁ@xﬁaﬂe&*dWHbﬁéﬁ’ylH&%F%P’ﬂepl LQ @xi5BCtg WeI€92 ol ),

benzyltriethyl XsheEwithwaehhed bilee GAdBied,(MYSIA) MFMr3tiorsdxt evaporation

1- brono- 2-chl orq han el d % o] NaOH (3.5
m). The react|8ﬁ r\ﬁa%ove fWY%%'%a?f}oigg%@BDagﬁ@g%@E& ﬁ@ ggy& ﬁol was
added (3 m). Theylcyskopropyh acidsvaheeuntad iethe protoct o exadnple Br sy 3.08iN3 h.
Upon cool i ngs t 0 nd3; cé@a% o' R Eahtile Basted 4 1 Stai 245 Wa1tRS HEIdanasimgs Wi t h

Et OAc. The 30 aqueou er was acidified to pH 2-3 with agqueous 6N HCO .

The aci dified 16VkDV P98 SAB-4RFP%6558 - 74 PCT/ US00/ 11632 sol ution was
extracted with Et70. USing straitdr prededtirper thp@oengouacis of wee tormuteshed wi th wat er
and brine and dried (MySQO, ). Flltratlma rnd evaporation of the solvent in
vacuo afforded a pale yell ow SO|I , 99% The aryl cyctopropyl acid
was coupled to the product of ex tf% usi ng 5 the procedure of
Exanple 8, step 4 to obtain 2485 the HCl (M+H): found
532.2949. Using simlar procedures, the conp u Fﬁﬁe formula Me Me 7-1
Me F3C--~- -- L R14 were prepared, whereln 14 i deflned in the table:

= _R™
e
were prepared, wherein §_Q is as detined in the table:

Ex. =R | HRMS (M+H) | m.p. (°C
e (M+H) | m.p. (°C)
24C -
LL/O 240-245
24D o] -
‘/@ >225
24E OCH, -
H/Cf/ 172-176
24F e CH:‘! -
L 225-240
X
24G 5] .
| . ,Q/ >225
k'
Cl
24H ~
NN 0CH, 544 3151
24) Br
H/©, 592.2150
24 F
v@/ 532.2956
24K N -
/@/’ 539.3003
7.5
24L o -
\ /O)KOH 558.2949
24aM o =
H&O/“\OCHS 572.3107




Ex.\ RLI4HRVMS (MrH)m p. (C) 24C-'-240-245 24DC--->225 24EOCH317238M8V 2
24FCH3- - 225-230 24G Cl-->225 C 24H13151 x OCH3 241aBr2150 -- 592 .
24JF532 - 2956 . 24KN 539.3003 | 24L0 OH558.2949 24MD -"LOCH 3572.3107 16
NOV 2004 WD 0( 166558 PCT/ US00/ 11632 -75 24N582 2910 CF3. 240CF3 582.2910 |-
r 24P CS520.6086634(N515. 2991 Exanpl e 25 PCT/US00/11632

-75 -

24N
5_/@\ 582.2910

CFa

240 CF3
1L,(D/ 582.2910

24P =
I&/QS 520.2609

24Q R
. LN 515.2991

Example 25

J
N
oGP
FaC 0
Step 1:

HNJ\ 1. TOPr, ;[ >-cHO Y

— - SN
NBOC 2 Et,aiCN NG\ _nBoC

Cyclopropyl carboxaldehyde (3.4 mi), S-methyt N-BOC piperazine (8.28 a),
CH.C, (82 ml) and Ti(OiPr), (15.80 ml) were mixed together and stirred at
RT for 23 h, then the resulting solution was cooled to 0 °C and ELAICN (1.0
M in toluene; 62.1 mi) was added. The solution was stirred for 5 h at RT.

10 A mixture of KF (20 g) and Celite (10 g) was added, followed by cautious
addition of EtOAc (120 ml) and water (120 ml). The resulting slurry-was
stirred for 15 min, filtered, washed with EtOAc (3 X 35 mi) and the EtOAc
layer was removed, washed with brine, dried over Na,SO,, filtered and
evaporated to give the desired intermediate (12.0 g) which was used

15 directly in the next step.

Step 2:

(g\ @MgCi | q

NJ\; FaC NJ\ * 2 NJ\

NG (U nsoc ' NBOC Df \-NBOC
B FaC A

THF
FaC

To a 0°C solution of 4-iodobenzotrifluoride (40 g) and THF (52 mi)
was added isopropyi magnesium chioride (2.0 M in Et,O; 74 ml). The
20 resulting solution was stirred at RT for 1 h and then addedtoa 0°C
solution of the product of step 1 (10.0 g) and THF (26 ml) over 10 min. The
reaction solution was warmed to RT, stirred overnight and EtOAc (50 mi)



F3C 5 Step 1: HNJ"j 1. Ti(QPr)4 1 LNSOC 2. Et2AICN CHO1 NC N L NBCC
Cycl opropyl carboxal dehyde (3.4 m ), S-nethyl N BOC piperazine (8.28 ),
CH2Cl2 (82 m) and Ti(G Pr), (15.80 nml) were mi xed together and sﬂﬁrNﬂgdU(Hlt
RT for 23 h, then the resulting solution was cooled to 0 C and Et 2AI-CN-{ 1.0
Min tol uengyp®Bdiséss#l ) was added. The solution was stirred- frot/usodniai; RT.
10 A mxture of KF (20 g) and Celite (10 4) w,,:, added, foll owed by
cautious addition of EtQAc (120 m) and ¥ater (120 nil). The resulting
slurry,was stirred for 15 mn, filtered, washed with EtOAc (3 X 35 m) and
”‘3 Et OAc Iaygp?%adég,mﬁ@quimghg‘djmm zbm!Mquitb &g) wieadled 64 tfé | tﬁ“ig
and evaporated to give the desired ,nternediate use
directly in t hadeselipgdpipire vgssjired fe&’ iy filiered ‘(‘T‘gﬂl‘.e %E%'%ﬁ“%%dm L
NBOC NBCC 3 . WMROEIGAE (B YF2C m). TohacoGbmed BtOAT extragts weishuashad With uor i de
(40 g) and THE (52 . d i [ I BddctM i n
Et,0; 74 nm). . ezg“i)ﬁgs%magggmf{ﬂ‘? %\%ﬁvwgggﬁg}%ef%é&fh ?nd t hen
‘added to a G C (28g)as agot ol whichwaR@irobriegraphad pn giiga gl Entp)TeE 196 n )
over 10 mn. Th@n@ﬁ%ﬁé&ﬁ@% :HgnT%@%idﬁér@Bﬁle&i@ Jducts weredolectediaght and
EtOAc (50 m) 161 004 0&8 5 ?&76 PCf'(Ii'ééJggg/ '%f'ﬁ'?’&'mt??gﬁ@ adfter
stirring for 108 #ingle barPe@t3-Y 82t U led PRI AT T he ™ "Pesult tng m xt ure
was stirred fordastriven, afovetterghc iataimediate Al (=087 i 4id 1exanesiEHBAE: OAc (3 X
20 nl). The conpi & YithasDestauhtifd ipbung. (@Fheed over
Na2SO4, fil tere%‘%%'gy%wg%ggﬁﬁgﬁ%%e t‘{]i crude _%r ﬁ{g&agaii%B g) as a

gol d oi | whilch seeoncHiigiaregmaphdB-0rfxin 4 LEesarey Cﬁg%), BP3t3°ng with

hexanes: Et OAc (&ollectedyo di ast ereoneric products were collected as

Step 37
< <
= NJ\‘ Dowex Z NJ\
d L_NBOC CH:zCly d LU NH
Fgc FGC

To a solution of A from Step 2 (3.96 g) and CH,CI, (120 ml) was

15 ° added DOWEX 50X2-100 ion exchange resin (15 g) and the resulting
mixture was shaken for 2.5 h at RT. The resin was filtered off and washed
with CH,CI, (2 X 40 mi). The resin was treated with 7 N NH, in CH,OH(30
ml), the resin was filtered off and this procedure was repeated two times.
The CH,OH extracts were combined and evaporated. The resulting oil was

20 treated with ‘cluene:CH,CI, (1:1; 15 mi) and evaporated to give the S
piperazine intermediate (0.80 g) 25 a clear oil. HRMS: caic'd: MH":
C,H,;N,F,:299.1735; measured:298.1748.

Step 4:
<

<J
Z NJ\ 1. Ti(OiIPr), / O=<:NBOC z NJ\‘
L_NH 2. ERAICN Qf \«NACNBOC
FoC 3. CHzMgBr  FC
25 The product ot Step 3 (0.57 g) was treated in the same fashion as
Example 8, Step 1, using N-BOC 4-piperidone (0.42 g), CH,C!, (3.84 mi),
Ti{OiPr), (3.3% ml), ELAICN (2.88 ml) and CH,MgBr (3.0 M in Et0O; 3.2 ml)
to give the desired product (0.78 g) as a clear oil in 82 % yield.
Step 5: The product of Step 4 (0.12 g) was treated withAcOH:CH,CI, (3:1,
30 viv; 1.4 mi) followed by BF,ELO (0.14 ml). After stirring for 1 h, the -
resulting solution was diluted with CH,Cl, (10 ml), cooled to 0°C and the pH

was adjusted to 10 with solid NaOH. Water (2 ml) was added and the




a single fraction (15.9 g) and further purified by colum chrorratcﬁgm})aﬁ as
descri bed above to give internediate A (R=0.47 in 4:1 hexanes: Et

g), which was contam nated with an unidentified inpurity. (The 10 second

di astereorner B (R =0.29 in 4:1 hexanes: EtOAc ) was also collected.) Ste :
F3C ; Nk, Domewso/ssss$B80C CH2C12 \\ ,) "'. N F3C To a sol uti onPOTUSHEOM St ep
2 (3 96 g) and CH2CI 2 (120 m) was 15 added DOWNEX 50X2- 100 i on exchange
resin (15 g) and the resulting mxture wag/shaken for 2.5 h at AT. The
resin was filtered off and washed with CH2Cl2 (2 X 40 m). The resin was

treated with 7 KHEB r%%ﬁ%edMﬂerﬁmerMHaCMB(EfXI1106’ﬂéd01@f(f7H£rhd this
procedure was r eat NLS |m@deoand
evapor at ed. The gr@l ic lﬂ?er g@asl}%@gwt %’Fl‘h e%é!‘@‘err @3 ot

treate | uene; CH :
m) and evapor ataed etvapgta&%d tq@ve ﬁ?ﬁa@?ﬁﬂ'ﬁﬁé‘dmﬂ@torfﬁ@)i i3 (o g ) 2 a cI ear
oi l . HRIVB caI C'eop M Th pg@agam@ 209 &1§$&asn&mﬁﬂdhégamﬁésmonﬁsep 4: 4

F3C L , f St
g (0. 57 g) vv'és 7 H'ngr FiRR SHWBQ@E 8 s @ﬁnﬁgﬁigyr@%ér(%%@s?ng =P
N- BOC 4- pi peri d@neo;(rﬁpﬂktgglam(ﬂ 08 (8) 8494, §-dimethylG-pyymidine %?me ic

Et 2AI CN (2.88 ml I 45C3ohb h. PBWrifghten bhiedesi red
product (0.78 g)a)casag &gg‘rﬂgée{c?mﬂ s Qt"Eé@Q% § ° ; ue t ofe Step 4

ield 0
(0.12 g) was tr &aqeohwen cCared: c@qgwpzengailve pighe Ghvma}%'aﬁf'y??' 314 owed by
BF3' Et, O (0. 14 mHdserbdint:ca008hiMr7e1e:6dEtOAGNexames: b as eluagt)doigive. afeas

A e Al e

Ngg Vﬂ 6558 - 77
PCT/ US00/ 11632 GrpMens 1hayté¢ cmgovr@rb%mg EFtae‘F ean it if éXP% %E'](?z X 10
m) with CH2C 2 santwiss grepanidcad deseriveadonBxdraple, iSemd (88 md)rin 180%dr i ed

over NazSO . filtere aporated to give the free piperidine (80 ng)
in 81 %yield. @B’g’p‘f‘?n&pge%

duct of Ste 9 was treated in the
sane fashion as 5 i MSHGapInelagprogady gé?'}?éf"fﬁ/gg%'ﬁ oud pey %98(41 ng) ,
DEC (57 ng), diisoprgpyl, ethyl am MQOINHB m) and 4, 6- d| rret hyl

5-pyrim di ne carboxyl iz Cld (4 the reaction was stirred at 45C for
5 h. Purification 6

15
m.p. >188 (dec).
Example 26
/@/'\ NJ\}
CH
iC SN ;Crn
N N
O
20 Step 1:
CN.
N
FoC LNBOC

The desired compound was prepared in a manner similar 1o
Example 25, Step 1, using p-trifluoromethyl benzaldehyde (20 g) instead of
cyclopropyt carboxaldehyde, to give, after work up, a mixture of
25  diastereomers (22.7 g) in 59% vyield.

Step 2:
Ph
ON cN
l\‘ NaN(TMS),/THF/-780C k
'L Boc  then PhCHBr N
FsC N - cc L_NBOC




crude oil was carried out by preparative plate chromatography (silica
adsorbent; 2000 M 76:19:5 Et OAc: hexanes: Et, N as eluant) to gi vej eﬂ‘w%mlo
elution of the desired band (1:1 CH2Cl ?: MeCH) and concentrati on op
solvent, the title conpound (70 ng) as a clear oil in 93%yield. The HC
salt was pr r described for Exanple 8, Step 4 (78 ny) in 100%
yield. np: 1}ggf§)g(é§§Usi ng a simlar procedure, the follow nCECIPUUER was
prepared: NHCONHEt N-{ N 15 F3C m p. >1§3§8(dec). 25A Exanple 26 Ph, 20
Step 1: NCH ~N1 1'N) The desired conpound was prepared in a manner
simlar to Exanple 25,

Step 1, usin -trifluoronethyl benzal dehyd 20
i nstead of cycl oprop§l@ “39?@&954“8@@%@?9@9“@ Jstend t(é-¥3 Wﬁ’ﬂg (égr'ﬁ%k'g ureg)
ﬁ'f m N t NBOyak3ddéd NHMRIDS @ey s THR. 775 &)l) folloh88byibendy! biStddg (2: F3C

N o g onBOC Nl THE) 2L ot eas sb R0 BARERAL rdzfrfg i was sHRGE 16 NOV

for 45 min. Concentrated NH,OH (10 mi) was added and the reaction was
5 stirred for 30 min. The resulting mixture was partitioned between water and
CH,Cl,, the CH,CL, extracts were removed and evaporated and the crude oil
was purified by column chromatography (silica gel; 2:1 hexanes.CH,Cl,
10:1 to 7:1 hexanes:EtOAc as eluant) to give, after evaporation of the
appropriate fractions, a mixture of intermediates (1.92 g) as a yellow foam.

10 Step 3:
FiC (_NBOC MGgBr/CH,CN F.C “NBOC ¢ Xe L_NBOC
B A

The mixture of Step 2 (1.91 g), CH,CN (35 ml), sodium triacetoxy
borohydride (4.0 g) and magnesium bromide etherate (2.25 g) were mixed
and stirred at RT for 70 h. Water (25 ml) was added and then, gradually, 2
15  solution of Na,CO, (10 g) in water (50 ml). After extraction with EtOAc (2 X
' 50 ml), drying and evaporation of the organic layer, the resulting oil was
purified by preparative plate chromatography (5 X 2000 mM silica plates;
6:1 hexanes:EtOAc as eluant). The less polar band was removed, treated
with 1:1 methanol:CH,Cl|, , filtered and evaporated ta give intermediate A
20 (0.B4 g) as a white foam. HRMS: calc’'d: MH". C_H,,O,N,F,:448.2407; ; b
measured:4492416.
Step 4: The product of Step 3 (0.81 g) was treated in the same fashion as
in Exampie 8, Step 3, using TFA (5 ml) and CH,CI, (10 ml), to give, after
work up, the free piperazine (0.60 g) as a clear gum. HRMS: calc’'d: MH™:
25 C_H,.N,F,: 342.1892; measured:349.1894.
Step 5: The product of Step 4 (0.29 g) was treated in the same fashion as
in Example 8, Step 1, using N-BOC 4-piperidone {0.25 g), CH,CI, (8 mt),
Ti(OiPr), (0.40 mg), ELAICN {2 ml) and CHMgBr (3.0 Min Et,O; 1.5 mi) to
give the desired BOC-protected piperidinyl intermediate (0.44 g) as a clear
30 oilin 72 % yield. HRMS: calc'd: MH": C,,H,,O,N,F.:546.3307; "
measured:546.3315.
Step 6: The product of step 5 (0.43 g) was treated in the same fashion as in
Example 8, Step 3, using TFA (3 ml), CH,CI, (2 ml) and water (0.2 ml)to" -
give, after work up, the free piperidinyl intermediate (0.37 g) as a clear oil.



To a -70C solution of the product of step 1 (1.9 g) and THE (15

added NaHMVDS (1.0 Min THF;, 7.5 m) followed by benzyl
cooling bath was renoved and the resulting solution was.

m n.
for 30 mn.
CH2Cl 2,

f oam 10 St

m),
(2.25 g) were m
and -then, gradu

organi c | ayer,
chr omat ogr aphy (

Tfe Pt
mpie 8, Slep 4Aum@ %»Q'dﬁéﬂ‘bf

NaBH

o el i

B & §§§Abre5@mmw

| &/l

brom de

CH,

stirred
Concentrated NH4OH (10 m) was added and the reaction was 5 stirred
We ot/ ting m xture was partitioned between weiciushoshes2

the CH2Cl 2 extracts were renoved and evaporated and the crude oil
was purified by colum chromatography (sildjigca gel;
10:1 to 7:1 hexanes: Et OAc as eluant) to give,
appropriate frac%&g%

NBOC F3C L NBCC

51 ﬁ) l}llqv\)%m'l'he

for 45

(

2: 1 hexanes: CH2d 2;
after evaporation of the

Aesatdd irkheBanis tashitsl é@w

%P&@@%Ch”%?{:ﬁf@m (35

sodi um t ri agREerEpyletiyPBitine (12 ) Bngd,Cadichetrnd Semirimidinecsardexydic her at e

{68, B Ao (g B, e

After extract$on prbdddure describedin Ezample 8, Siep tnipe.

(DR

The | ess pol ar bang: 185196

t)w was added
50 m).
&tit n of the

Wa%q;r@héreﬁqgs i) fin 61 BCid (PEPRA qirw@cmif Sttep 5).

WO EER R

Ac as el uant)

Cl

filtered and evapfessueed.580.826%® internediate A 20 (0.84 g) as a white foam

HRVS: calc'd: MH:

YRR P

éf’eOZomﬁ

BEAGL6AHe 499RA46. Step 4: The

product of Step 3 (0. sane fashion as in Exanple
8, Step 3, using TFA (5 m) and CH2Cl 2 (10 ), to give, after work up,
the free piperazine (0.60 g) as a cl @ gLsf{t]e - calc'd: MH: 25
C2, H27N2F3: 349. 1892; neasur ed: 34394, p The product of Step 4
(0.39 g) was treated in the sane fashion as i Ie8 Step 1, using
N- BOC 4- pi peridone (0.25 g), CH2CI2 (8 m), Ti(QFPr)4 (0.40 ny), Et2AICN
(2 M) and CF-IOI\/gBr (3.0 Min Et20; 1.5 nm) to give the desired
BOC- pr ot ect ed pi peerecprawareﬂrwmrﬁmﬁat’é Rzarg\asqetiged)ip e @bles | in 72 %
yi el d. HRME: cai)&fb RC3[LHA2@RNSF, | '546. 3807; nmehswMEdeGH6]3315. Step
6: The product tep—5 A grEs treat Whe saag fg'%_shl on as in
Exanpl e 8, Step |3, 268i nd é 3 ',\'=CHZCI% i anl waber (02nm)to °
gi ve, after work up, theg free| pi peridinyl i nf& nediate (0.37 g)|as a clear
oil. 1 6 NOV 2004—AB-B6+<66558
26C | -CF3 | (N , /'er/ 83-90
26D |-CF3 | ¢ ) :QOH 185-205
26E |-CF3 | () %Q,NHCONHE: 118125
26F |-ocra| (O , N, OCH 175-185
: =N
266 |ocFa| (O %%{NS’OH 180-190
26 |ocra| () rt\!) 220-230
T =N
260 |ocra| (O~ %{N,), 195-210
: =N
26 |-ocF3| (O | ° ‘}@/cs 190-200




-79 PCT/USO0/ 11632 Step 7: The product of step 6 (50 ng) was treattggﬂv' Ehe
sane fashion as in Exanple 8, Step 4, using CH2A 2 (3 nml), HOBt nabn
DEC (40 nmg), diisopropyl ethyl am ne (42 ng) and 4, 6-di methyl 5-pyrimdine
carboxylic acid (24 ng); the reaction was stirred at FIT for 2 days. Using
the 5 proceshar@/desscri bed in Exanple 8, Step 4, the HC sal trcafusbdnedai t! e
conpound was prepared (59 ng) in 91 %yield (fromthe product of Step 5).
M p: 187-196C. HRVS: calc'd: MH: C'H;, ONBB,-: 580. 3263; neasured: 580. 3263.
Using a simlar procedure, conpounds of the formula R3 10 0 were reared,

wherein R R3[ang are asf de ed 1h theta R 2bB- CF3N86- 92
26C- CF383-90 N CF '&9'?3 195 2~ 26E: HCO\HEE%Q%O%ZS r 26F- OCF34
-OCH3175- 185 N 26G OCF3N 18D-190 O f N 26H | -2p0-230

261- OCF3NY1954 210 - N 26J- QCE3CE190-200 16 KO/ 2004 \Ws 00/ 66558 - 80

PCf / US0011163R 26d{- OCF348es 205@- OCF3- (g—l - 230-240

26M -OCF3 60-65

26N -OCF3 65-68

O~
O

260 |-OCF3 Q\_ 60-62
FQ\

] R
Neg
26P -CF3 . y f‘{> 256-258
: =N
Ci c
26Q | -CF3 N 254-256
\@_}"" %K—;\} (dec)
26R  {-CF3 | ) N, 249-250
- S \=N (dec)
Example 27
CHgCHz

e

Step 1:
El

oo
FaC

5 4'-Trifluoromethyl)propiophenone (2.02 g, 0.01 mol) and (5)-2-
methyl-CBS-oxazaborolidine (1M in THF) (2.0 ml, 0.002 mo!) in THF (10
ml) was cooled in an ice-bath and borane-methy! sulfide complex (2M in
THF) (3 mi, 0.006 mol) was added dropwise to the mixture, The mixture
was stirred for 30 min at 0° C and CH,OH was added slowly until no
10 bubbles appeared. The solvents were removed under reduced pressure
and HCI solution (1N) was added to the mixture. EtOAc extractive work up



26M OCF360-65 CN 0 26N OCF365-68 N )LO 260- OCF3_~. 60-62

26P- CF3N256- 258 FN 250- CF3cl N254- 256 )CO’d -ec) ( 26R- CF36N249- ZSO]QH%VCZUUN
E>2<anpl e 27 CH3CH2 F3C Step 1: F3C El OH 5 4'-Trifluoronethyl) propi ophenone
(2.02 g, 0.01 nol) and (S)-2- methyl-CBS-oxazaborolidine (1 Min THF) (2.0
m, 0.002 n¥Qodess®BHE (10 nl) was cooled in an ice-bath anWHH?“&ﬁé‘-—"%ret hyl
sul fide conplex (2Min THF) (3 nml, 0.006 nol) was added dropw se to the
m xture. The mixture was stirred for 30 % n at 00 C and CH3OH was added
slowy until no 10 bubbl es appeared. The sol vents were renpv

reduced pressur folioaed thGilicaopel thoomatogrgphyerifaided the: Feanad (h dgjt‘l’gqg%t OAc

extractive work 16 NOV 2004 WO 00/ 66558 PCT/ USOQ 11632 -81
silica gel chroxﬁ%graphy af forded the Foll owed by

2: A sol ution oftema preduian @thepamauct on 880 g (b 520 o%ky Mo ety 5%
m ., 0.042 mot) (HgGRER2(R8) M CHBSS (@meladas cofle€to B° € dreidsaiath and '
5 CH,SO,Cl(2.13 mi, 0.028 mol) was added dropwise. The mixture was
stirred at 0° C for 1 h and the ice bath was removed. Water was added to
the mixture and CH,Cl, extractive work up afforded the mesylate (5.99 g) in
quantitative yield.
Step 3: The product of Step 2 (5.93 g, 0.021 motl) and 1-tert-butoxy-

10 carbonyl'-SS -methy! piperazine (4.2 g, 0.021 mol) were dissolved in
anhydrous CH,CN (20 ml) and oven-dry K,CO, (4.35 g, 0.032 mol) was
added to the solution. The mixture was stirred under reflux for 2 days, then
diluted with water. EtOAc extractive work up followed by silica gel -
chromatography gave the desired product (3.16 g) in 39% yield.

15 Step 4: TFA (10 ml) was added to a solution of the product of Step 3(1.13
g, 2.59 mmol) in CH,Cl, (5 ml) and the mixture was stirred at RT for 2 h,
then concentrated under reduced pressure. NaOH {3N) was added 1o the
residue and extractive work up with EtOAc gave the desired amine in
quantitative yield. _

20 Step 5: The product of Step 4 and 1-tert-butoxycarbonyl-4-piperidone (0.94
g, 4.74 mmol) were treated with Ti(QiPr),, ELAICN and CH,MgBrina '
manner simnilar 1o that described in Example 8, step 1,10 obtain the desired
product (1.08 g) in B7% yield (from the amine of Step 4).

Step 6: TFA (4 ml) was added to a solution of the product of Step 5 (0.76

25  mg, 1.57 mmol} in CH,CI, (2 ml) and the mixture was stirred at RT for2 h
before it was concentrated under reduced pressure. NaORH (3N} was
added 10 the residue and extractive work up with EtOAc gave the desired
amine in quantitative yield.

Step 7: The amine of Step 6 and 4 6-dimethylpyrimidine 5-carboxylic acid

30 (0.38 g, 2.35 mmo}), were coupled as described in Example 8, Step 4, 1o
obtain the title compound {0.58 g) in 72% yield. M.p. 1680; HRMS (MH")
found: 518.3123.

Using a similar procedure, compounds of the formula

R3
z U\gﬂz

FaC



5 CH3SQ2d (2.13 m, 0.028 not) was added dropw se. The m xture was ﬁlbrred
at 0O Cfor 1 h and the ice bath was renoved. Water was added to ?UU/
m xture and CH2Cl 2 extractive work up afforded the nesylate (5. 99 g) in
gquantitative yield. Step 3: The product of Step 2 (5.93 g, 0.021 not) and
1-t ent - but oxye 0d@ess@r bonyl - 3S -net hyl pi perazine (4.2 g, 0.@Z¥ruseiniexere
di ssolved in anhydrous CH3CN (20 m ) and oven-dry K2CO3 (4.35 g, 0.032
not) was added to the solution. The m xt82e was stirred under reftux for 2
days, then diluted with water. Et OAc extractive work up foll owed by silica
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The prcductNo Step 4 and 1-tert
but oxycar bonyl +4—4 A ATA IOt T € _LTEgUE [
sé]?eé\%és? ped in

= Y,
Ti (O Pr)a, Et2pN2ZR nHa  ranner| sim | ar 8% hat
Exanple 8, step 1, {o obtfin t he desired)f%;ﬂuct (1.09 g)|in 87%yield
S A ( J wap added tlo a sol ufion of
57 mml O inl CH2CL2

(fromthe am ne of Step 6. TH
2 t he
7
ore S hondentra
r esy and
itatjve vie

t he product of {Step Y6 25/ g, 1
t 205.2881 r educed
extracti
Step 6 and 4, 6: r-di-re—5—edrboxyfrcac
anpl e % he title
%d 518. 3]
WO 00/ 66558 -82 , Dec. Ex.ZRl, R mt
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2010
A —ama

m xture was st rggd Yy RT|fpae 2| mebef
pressure. NaCH FI\I) was added o the ve work dip with
Et CAc gave thejdesifjed ammne iph quant d. St ep 7: The am ne of
} 30036 ga‘ﬁf 35
mmol ), were coyiE7Ed sdvebel Ma EX Step £00; o t
conmpound (0.58{qg) i yield.|Mp. 160; (MH) fou [23.
Using a simlan prog¢ conppunds gf thezRprnmula R3 F-aC 0 16 NO\/ 1001,
Q%‘pwp R6__27ANMeHLi~T185491 2744

533.3097

27 Et Me

VA,

OH
\{3;%/

NHCOCF4
&

NHCONHEt

<
)

.

27F { CH Et Me 215 532.3147

N
W
o

27G | CH Et Me

27H | CH Et Me 210 602.3678

271 {CH Et Me 215 531.3305

27J |CH Et Me 583.3470




NON 276NMeHN190506. 2729 O 27CNMeMe190505. 2898 NON 27DNMeMe200520. 290 gy é
27ECHEt Me197533. 3097 O 27FCHEt Me215532. 3147 OH 27GCHEt Me230627. 3145 NH(I)ng—]
27HCHEt Me210602. 3678 NHCONHEt 271CHEt Me215531. 3305 NHZ 27JCHEt Me215593. 3470
PCTI US0O0/ 11632 R6 and R are as defined in the table below R were reared
wherein Z 1woNG6529§04 WO 00/ 66558 PCT/ US00/ 11632 - 83 27KCHECMes@ho&. 3424
i N O 27LCHEt Me170745. 2308 N( SQ2CF3) 7 27VWNn- Pr Me204533. 3207 Nz, N

27NNn- Pr Me210617. 3798 NHCONFI Et 270Nn Pri8202531. 3304 27PNn Pr Me165543. 3311
27Nn- Pr Me5225584. 3205 7N

27K | CH Et Me b 195 | 609.3424
3
N
0
27L | CH Et Me “"‘“: 170 745.2308
N{SO,CF3)s
27M| N n-Pr | Me i 204 533.3207
.\
NN
27N | N n-Pr | Me M: 210 617.3798
NHCONHE!
270 | N n-Pr | Me v 202 531.3304
27P 1 N n-Pr | Me 165 543.3311
27Q | N n-Pr | Me & <9 225 584.3205
\
/,N
8]
27R | N n-Pr | Me YV 195 548.3217
D
er
"0
Using similar procedures, the following compounds were also

prepared:

s
N '\,N
0
0 27S: M.p. 236 °C
~

N’\.
OCF, \,N\b pNHCONHE
N
0

27T: M.p.213°C



O 27RNn- Pr Me195548. 3217 - N~ Usi ng simlar procedures, the tollow ngg NUV 200
conpounds were al so prepared: , N 27S: Mp. 236 C NHCONHEt 0 27T: Mp '
213 C 16 NOV 2804 W 00/ 66558 -84 F3C St eps 1-4: F3C PCTI USOO 11632 CN i
1)H2/1"d-CG latm J CN~ NaHMDS / -78 °,NBOC F3C Allyl bromide | RT N 2)
NaB( OAc) 3H /ywo ba/eesRBOC MyBr2: CEt 2 1) Separate di astereoners C%m @gl

F3C C~ N 1 2) Reductive Amnation , 3 |pso-cyanation ° E>P %‘? My Br

/| THE/ A5 to 1: The cyano ami ne was prepared from p-trifl uor onet hyl

benzal dehyde and 2(S)-nethyl-4-(tert-butoxycarbonyl) piperazine exactly as
descri bedin Exanple 6, Step 1. to 2: Ag §?L‘.§.}% og of the cyano amine 2 (2.5

g; 6.53 mmol) in 30 M of dry THE was placed under a blanket of N2 and
cooled to -78 C. This solution 10 was treated with a solution of sodium
hexa-nmethyl disilazide in THE (1M 26 m} flollowed after 5 mn wth neat
allyl bromde (6 m). Upon renoval o th and letting the reaction
mxture warmto RT (-1 h), it chap rorh\af\jo

N._R?
b
o}

Steps 1-4:

. 1) Ha/ Pg-C/ 1 atm.
Oﬁ:l\ NaHMDS /-78° F, ) e -
2) NaB(OAg)aH /
FoC \NBOC F30 K,NBOC

Allyt bromide / RT MgBry: OEY;
N 1) Separate diastereomers J\I
NBOC “N
FaC ~ 2} Reductive Amination FoC ,b
ipso-cyanation NBOC

3) CHaMgBr / THF / &
5 Step 1: The cyano amine was prepared from p-trifluoromethy!
benzaldehyde and 2(S)-methyl-4-(tert-butoxycarbonyl) piperazine exactly
as describedin Example 6, Step 1.
Step 2: A solution of the cyano amine 2 (2.5 g; 6.53 mmo!) in 30 ml of dry
THF was placed under 2 blanket of N, and cocled to —78° C. This solution

10 . was treated with a solution of sodium hexa-methy! disilazide in THF (1M; 26
mi) followed after 5 min with neat allyl bromide (6 ml). Upon removal of the
bath and letting the reaction mixture warm 1o RT (~1h), it changed from a
yellow solution to dark reddish brown solution. The reaction was quenched
with saturated NH,Cl solution and the product extracted with EtOAc,

15  washed with water, brine and dried. Concentration in vacuo afforded a
brown semi solid. FSGC ot this material using 25% E1,0 in hexane as
eluant gave 2.5 grams (92%) of the desired product as an amber gum (TLC
R, = 0.65, 0.6 for two overlapping spots).

Step 3: A solution of the product of Step 2 (2.4g) in CH,OH was treated

20  with 10% Pd/C (0.2g) and placed under a balloon of H, gas. After stirring at
RT for 4 h, the catalyst was removed via filtration through celite.
Concentration of the filtrate yielded an amber gum.

The a-propy! nitrile obtained above was dissolved in CH,CN (12 ml).
Magnesium bromide etherate (2.1 g; 8.14 mmol) and scdium triacetoxy

25  borohydride (3.44 g; 16.2 mmol) were added and the reaction mixture was
stirred at RT overnight. The reaction was quenched with water and
rendered basic with saturated NaHCO,. The organic products were



yell ow solution to dark reddi sh brown solution. The reaction was quenched
with saturated NHACl sol ution and the product extracted with Et OAc, 180V 2004
washed with water, brine and dried. Concentration in vacuo afforded a

brown sem solid. FSGC of this material using 25% Et 20 i n hexane as el uant

gave 2.5 grawe o0exs of the desired product as an anmber gumpCTiuSoonfRe32=
0.65, 0.6 for two overl apping spots). Step 3: A solution of the product of
Step 2 (2.4g) in CH3OH was treated 20 w185 10% Pd/ C (0. 2g) and pl aced under
a balloon of H2 gas. After stirring at RT for 4 h, the catal yst was

rerrlo\d/eg vi a ];’dlf) I re;(ﬁxgagav\ﬂthraml@a:&ilﬂ;rbeesse@mcﬁll hihat Egl’t)g@fuddﬂmaﬁérial.r alte ;

yi el ded an anber_gum The g-pro nitrile t.ai,ne j ssolved in
CH ON (12 m). F e ?r(“&t@éri"gée’é?r}‘? PﬁfVeEd?tg.'?L&lg%eqév%l(ﬁX%eﬁ%ﬁ?'ﬁjdand sodi um
triacetoxy 25 bersducty {108y (03aln79%; fodtvsteps):) were added and the reaction

m xture was stigred I R g &/(08¢! EPO-MBSrikMems aM th water
and rendered bé 1%9%%{5#?%{&@3?& ('agmglal:ll’ﬂcoézz.6('Ql'ﬁe‘I oggani cr%tr}lodu?teg were 16 NOV

2004 WO 00/ 685580loggsPagimMuUS00/ 11632 extracted with Et OAc and processed to
obtain - 2 g of argppidsedresimet (B): FEOMR,(L0-522%EELO-Hexdren a08)g siet ved to

i solate two di ast;arorreri C products (1.7g total; 79% for tw steps): (S,
S)- Di ast er eoner CPRYES R, = 0.6 (25% Et20-Hexane). 0.9 g of .a g

col orl ess gum (JRep &) RerastadpbiwedBOCR)roterting group {Hom tU?E?“}gEF%g‘ &P, 0.8
g of a dCOl or | esg.-gMBlishelddR, ﬁéat?@g@%h THA i CHEIG Pheisetéd tregr oup Lr om t he
intermediate A was acc i she t t | AL I ; The

i solated tré@ 1(5”%'%?32&%9'( ?&@g})zﬁgﬁﬁ%ﬁ%&go%l = pf&;e%r%%

N- (t ent - but oxy c 40a6gy2.B-mmpl) Ead T@iEne ( O(bmisg:5 mrmplywere) dissrived PGP |

(0.7 nL; 2.5 i i {ieht1Bt KICN ¢f MGh 1 (87e; @17 ndl) was ed
T e 2 B ARG B Rl gyl BLEICN §

) dn toluene; " 2.7 S i :
reaction nixt ur dNEPRPCEAANP ARS feaRiPh LuKiye Bhd:ﬁﬁ% r%ﬁ%ﬂ%bg%}ﬁft%'r ng ggﬁfg@The
reaction was di lfot adayi The Eachen wmad dijutedomt EVPAR and Ceenches wEh Waefnas
added to ai gin &hes {Jabtdadbl 89 alf intthd ARVatiBh B thanbuiiangralsrainusn sdltse The

bi phasic filtrate was washed wth ter, hrin ied ion in
vacuo yi el ded 1.DIPREsH f"HaVeW?%Waéﬂ%@wﬁﬁ‘IY@qﬁ' binggggdcfrlﬁﬁzg%@@foﬁgi ne) .
The resul tant i peeusyiiisd trimmpoialyelew dumddhGad = 958y 2pKeEI@Aehpxa I)d
treated with a sol ut i% @Euﬂﬁﬁ%ﬂcﬁ%ylddmdﬁun@w& tissolaed irstinyr TH (201
overnight at RT. The reaction flask | ac ' cpl - th and
careful |y quench@f (F3iad v lﬂ%qlgﬂp’hﬂ%a@%?h ?\%thg%éggﬂbﬁﬁt?gﬂﬁ%d ct was
extracted wigoh Ebv@hcighnat RiESTedreaction taskewas RtEcBRima colsbagibRit 887 to a

crude product whigh Y)%?IJQH&HJJ Gith BxtuF-A8k iHE61(A6h. 25ke Brdiic prochekeas)
“’

gave the BOG pi pee{tlraclte ity EYOAC rz‘z(rj}d%usas e %ﬁx Waler QaWHme( Bohdgntration to a

crude product which was purified by rapid FSGC (10-25% EtOAC
hexane) gave the BOC-piperidiny! compound as a pale yellow gum (1.1g;
25 100%). TLC R, = 0.6 in 25% EtOAc-hexane.
Step 5:_The BOC—protecting group on the piperidine nitrogen in the
product of Step 4 was removed by treatment with TFA in CH,CL,.
Basification with | M NaOH and processing in CH,Cl, atforded the
unprotected piperidine in 90% yield. This intermediate was coupled (EDCI,
30 HOBY) to aryt and heteroary! carboxylic acids to obtain the amides
exemplified in the following table:

N
Pege!
3 oW

0

wherein R is as defined in the table:




25 100%9. TLC R = 0.6 in 25% Et OAc- hexane. Step 5: The BOC-protecti Zg
group on the piperidine nitrogen in the product of Step 4 was renoved N§y 2004
treatment with TFA in CH2O, Basification with I MNaCH and processing in
CH2C 2 afforded the unprot ect ed piperidine in 90%vyield. This internedi ate
was coupl edwioE@ikss830 HOBt) to aryl and heteroaryl carboxyl#E/8¥Ha%3}: o
obtain the am des exenplified in the following table: F3C L, NxR2 0 wherein
R2 is as defined in the table: 16 Nov 206% WD 00/ 66558 . 86 PCT/ US00/ 11632
ExR2Mp CHRMS (MH 28A249Cal cul ated: 532, 3263 Found...532 3268 N.-. N
28B59Cal cul at ‘g4 3260 ~g¥COFound W@@?S 28CAAMSMHNat edf 530. 3358
Found: 530. 33712—28b+—239CqcutatedT [ 542, 3358 und 54?5 %3%16

28EPh258Cal cul [n@8é: |583. 3260] Found:  $83. 4572 %‘CE% 2ar8al 623. 3573
--- N-OFound: {623.3%72 28CG% | cul af ed: 545.3461—'0|NHQF5321826545 3459 |
217Cal cul at ed:| 546. 3307 28NH.@oRf Foundj 546. 3309 281~H 223Cal cul af ed:

616. 3838 -N _.r=——C WHAFouNnd: 616. 3848 | Usi By Si Ni baf. & A9 8560 Fhe
fol |l owi ng conpo@@@s wer e prepared: RB :

| Found: 547.3278

/N\

o)
28C 246 Calculated: 530.3358

\©/ Found: 530.3372

Calculated: 542.3358

28D 239 : 542,
V\Q Found: 542.3361

28E L ph 258 Calculated: 583.3260
_(/\( , Found: 583.3272
O"N
2BF 102 Calculated: 623.3573
— \ /N‘O. Found:; 623.3572

28G 216 Calculated: 545.3467
NH, Found: 545.3459

28H 217 Calculated: 546.3307
' e OH Found: 546.3309

281 y_g 223 Calculated: 616.3838
—---D-NH ~ Found: 616.3848
Using similar procedures, the following compounds were prepared:
A
O/LNJ\
RB \/N\b 2
NrR
0

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




Nlr R2 0 wherein R8, R3 and R2 are as defined in the table: 5 16 NQV. 2004
WO 00/ 66558 -87 F3C Ex. R8[ _A3R2M C 28J -CF31:-N 195-220 1IN 16 NOv 2004
28K- CF3NHCONHEt 105- 115 28LCH3CONH =NON177- 180 28M CF3CF3NyN224- 232 Usi ng
3-fluoro benzyl brom de or chloride in place of benzyl bromde in the
procedure of woxamedse 28, steps 1-4 (processing isonmer B in scqfisddmed hen
using the process of Exanple 1, step 5, followed by the process of Exanple
26, steps 6-7, the follow ng conpound was8prepared (HCl salt): F FzC N,
rl~Y N5 0 28N. mp. 185-193 C Exarrple 29 H3CO . F3C MsCl 0C F3C m CPBA

CH2C12 / R T F¥COVETOVE HWE -] NBOC NeOVE T_gFBCH RT 1, BEAMED. CH3CN / o
F3C 83%for 2.%% 1632 oD Mp'C €]

MON 195-220
3!, N
28K | -CF @\' NHCONHEL | 105-115
%

28J -CF3

;

28L | CH3;CONH- 4 177-180
f‘Lf,N
CF Ay
28M -CF3 3 224-232
: ey

Using 3-fluoro benzy! bromide or chloride in place of benzy! bromide
in the procedure of Example 28, steps 1-4 (processing isomer B in step 3)
then using the process of Example 1, step 5, followed by the process of

Example 28, steps 6-7, the tollowing compound was prepared (HCI salt):
F

&
=S

3 ;7
N AN

5 0 28N: m.p. 185-193 °C
Example 29
HaCO~
% 1
FaC” : 'VNJO
N. 20
e
Steps 1-3:
0O OH
D/\ m-CPBA /@A NaOMe / CH;OH __OMe
FaC ~ CH.Cl, /AT Fsc RT/ 85%  F,C
MeO. MeOQ
E1aN o HN NBOC : NJ\ + NJ\‘
MsCl D/\ L_NBOC L_NBOC
o0°c FaC CH3CN/ A FsC A FaC B

83% for 2 steps
10 Step1: Solid m-CPBA was added to a solution of p-trifluoromethy! styrene
(8g; 17.4 mmol) in 30 ml of CH,Cl, and stirred at RT for 20 h. About 20 mi

of a saturated solution of NaHCO,was added and stirred at RT for 2 h. The
mixture was diiuted with 20 ml of CH,Cl, and the organic product extracted



OV NN~ + ()~- N~ ~ NBOC ~NBOC F3C B 10 Step 1: Solid m CPBA was hadg 2a00
a solution of p-trifluoronethyl styrene (3g; 17.4 mmol) in 30 mM of CH2C 2
and stirred at RT for 20 h. About 20 ml of a saturated sol uti on of NaHCGC3
was added and stirred at PIT for 2 h. The mxture was diluted with 20 m

of CH2d 2 au@ dofsesser gani ¢ product extracted '16 NOV 2004 WrODUSBEHBD - 88
PCTI USOQO' 11632 into the CHzCl, |ayer. The organic extract was processed to
obtain the crude product FSGC gave 3¢ Q&O% of the desired epoxide as a
colorless oil. TLC R, 0.8 (25% Et OAc in hexane). _$2: Fr eshl(y‘| pr epar ed
NaOCH3 (0. 6g; f’ hé"’ﬂ‘ﬂ Q:t V@er attHe drdani@extiact ovast pronessed teopeiiingt of Step

1 (2g; 10.6 mmmo o s cdlbriéss for a
day, CH3CH was Cﬂé‘fﬁ)@’@ “F‘n Ergcfé(a@%mf'%gqgé/ 4O vvasfé(ifégéo’lhegda i oRa 2 and
washed with wategr TROMR, br0.B¢25% 306Nt haxamM; fol | owed by FSGC, furnished

1.3 g (55% of A‘benca.ggm?h recdNBOIOM |( gsscg able (:ﬂ;n!):waq&rﬁ@%tﬁta Oin
hexane). 10 to e car 0

f Ste | d
CHzCl z andSCo@IOﬂleﬂrPfé"r‘P PE?@”BQ‘?’@Q% égn#’ g%ﬂ%e)a?ne r%'x Wy\?ﬁ)&ré 9%97 |mn
12 mmol) and @H@ ChttePstaring at FRT‘iomrday &H@HM&M&W@OW@'%\@%’% r med

th | at d t d =
o TS e (G LGl (B B R iR Ak BAnéY | ¢

mol?)_ and

but oxycar bonyl )Ccpmqmtranbmdoﬂczs'&ﬂ By F.sgﬁcnﬁ*éﬂ”)s Enél (Eé({‘l’)\fgg;'?ﬁtaé& ﬁ?l

CH3CN and heat lBr!é@sfénlleR,f—Qfs .?a@"/hEt,@h@hem)Lon m xture was cool ed to RT
and dlrectl ect [ t.ogr, wiisl i N W th

25% then 5 eﬂ?f’eiao(h 8% %ﬁa%)t 8’2 |d’§i&e}?@& m EZ:JC p?oducts
A and B (Tot aI mcbd:azbled&ﬁ%tcemtm Seguentig! geetswa Ef'h“d% N e S i Li ght
haon O S - HBmdbYas CRLSGI01 10 8l £ e e e ot A
(0.9g; 2.2 moMESYR Yeh%ﬁ-e UG 8&‘36"%&?" Hﬁeﬁeﬁgﬁgtﬁéﬂ(qﬁsﬁ%ll at i onogf t he
i pso- net hyl group vﬁmmsylatedhiﬁg 59 medyanbd(SrmettuiArte T step 4. to

obtain 25 t Qﬁ’s Qé,gg,hb@m 1eompiwerteOdissayed 29§ mRpf = 0.3
(50% Et OAC |n Xa he, B r Soeyes from
the pi peridine hﬁ:@?‘@gj\gﬂ‘ﬁﬁt *PI’—rﬁ?-”’éW(ﬁ rP f%%u%%%? Qf:xgﬂﬂg‘l’ﬁés ; s .coupl ed
Wi th acids usi Bg druedifot) sibjEoBt tnﬁeﬁmﬁ@@%ﬂé@@ﬁ“ﬁéﬂ‘ $i yt '@9 step 4,

to obtain 30 t h&ntﬁ%p/o Liﬂé’r?Sé‘%% i hémel srl@vongotzad ke dlastereomenc
” products A and B (Total yield = 86%).

20 A:R =0.5(50% ELD in hexane). Light yellow gum (0.9g; 42%)
B: B =04 (50% EtOin hexane). Amber gum (1.13g; 44%)
Step 4. Reductwe amination of the free piperazine dervied from A (0.9g;
2.2 mmol) } with N-BOC-piperidin-4-one with the installation of the ipso- -
methy! group was carried cut as described in Example 1, step 4. to obtain

25 the BOC-protected piperidiny! compound (0.87g; 92%). R, = 0.3 (50%
EtOAc in hexane).
Step 5: The BOC protecting group was removed from the piperidine
nitrogen via TFA, and the resultant compound was coupled with acids
using the EDCI / HOBt method as described in Example 8, step 4, 1o obtain

30 the compounds shown in the following table:
H300

Fan \fNJO
N\(O
e
~ wherein R?is as shown in the table:



F3C ", fV tN OR2 wherein R2 is as shown in the table: 16 NOV 2004-,5(\32%%54
1"554-0 PCT/ US00/ 11632 -89 Ex. RRM CHRMS (IWH Cal cul ated: 534. 3056 2
N163Found: 534. 3050 Cal cul ated: 548.3100 29B- f OH208Found: 548. 3092

Cal cul at ed: 549. 3053 29CI 101Found: 549. 3057 HCal cul ated: 618. 3631 29D -

3- NH192Founavo 6&58638 Step 1: N HN I ~T N ~N Bt *. N~ H F3EETAOYESZO + N8
NBOC OC Toluene Reflux 5 A solution of p-trifl uororret hoxy benzal dehyde
(0.48 m, 3.36 nml), the piperidino-pipperazine (1.00g, 3.36 mmol) and
benzotriazole (0.48g, 4.00 mmol) in dry toluene were heated at reflux for

6 h. Tl*e reac.lgg\( mxtu_r? Was. cool ed toNBI'(ogjld t he . gpligemHyas rienoved in

vacuo. Fol | ow e Hegtton—of—tfhre—tormattgm of —tThe g égg t he
product was 10fjused W t hout <f her purilficationii Calqylatege R4 é St ep22:
PrMyBr 60% LNBOC,3CD 2:1 WSOI uti on ofigse pr oldmxid ca‘sqsxm 1i(1.16q,

[ w7

1.97 mol ) in RO“H—bi—teldert—was—addet—a—sotut urr U| - pr 08%2 gnhesi um
brom de (2MinjEt20,|16 NOV 4 WD 00! 2;6358 -90 00
298 | OH 208 Found. 548.3092

Calculated: 549.3053

29C I X 101 Found: 549.3057
7 N\o

Calculated: 618.3631

N
29D — N N 192 | Found: 618.3638
Example 30
: J\
g LN
FLCO o
‘1”2
Step 1:

H F4CO
Boc  Toluane
Refiux

5 A solution of p-triflucromethoxy benzaidehyde (0.48 m}, 3. "6 mmot},
| the piperidino-pipiperazine (1.00g, 3.36 mmol) and benzotriazole (0.48g,
4.00 mmol) in dry toluene were heated at reflux tor 6 h. The reaction
mixture was cooled to RT and the soivent was removed /i vacuo.
Foliowing NMR verification of the formation of the product, the product was
10  used without further purification in the next step.

Step 2:

N
PriigBr J\ J\
80% ’©/\ ‘\/NJGQBOC FaCO N\,Nb\moc

B
2:1
To a solution of the product of Step 1 (1.16g, 1.87 mmol) in 20 ml of
toluene was added a solution of n-propyl magnesium bromide (2M in ELO,

O, .'J\ N O/B:NJ\
FsCODA ; :JLNJOQ ©:NN _K/N\b\laoc




1.1 M) and the mxture stirred at RT for 15 h. The reaction m'xturﬁqlwmm
quenched by pouring onto ice and saturated aqueous NH4Cl sol ution.

aqueous | ayer was extracted with Et QAc, washed with 1 M NaCH sol uti on,

wat er and brine. Concentration and purification by FSLIC (20% Et OAc 5
hexane) prowygedeisse desired product A Further elution wthpcgRkedh6ACc 1 n
hexane gave the (R, S) diastereoner B. Ste 3. The anmine A was treated with
TFA in CH2C ,to renove the BOC- protectingogroup. Coupling of the free

pi peridine with acids using EDCI / HOBt provided conpounds 30-30B in the

fol I owing table;, ]:EWBAWE@&% PSR PREYS I PRERRICEOR MRRHNAas 30C- | .
EXR R ARRM ( Q)" 5" found 30- OCF3n: Pr237546.%@ .

30A- OCF3n- Pr 241 5u@ngacy DRPON ing OnteOies AN, Selya ¢ BAUSPHS lutign.1 78¢ 1 7.
N'N 30DH 0 H 177%l@8us idYer wabld:@Rictid-witlB£108e, wadke8ORttCRAV NEBB-s6ligion 192-

NN 30G - OF8- 180- 189 - D, ofibdiratBRIEN chfifeatfifiby Asbc(20% Eroac-
5 hexane) f)tbvided the desired product A. Further elution with 30% EtOAC in
hexane gave the (R, S) diastereomer B.
Step 3; The amine A was treated with TFA in CH,Cl, to remove the BOC-
protecting group. Coupling of the free piperidine with acids using eDCH/
HOBt provided compounds 30-30B in the following table; similar methods
10  were used to prepare compounds 30C-1.

RM»Q/QNKJ/\N@

RZ
2 ’ HRAMS (MH)
Ex. | R" R R Mp (°C) s (8
30 | -OCF, n-Pr U 237 546.3314
30A | -OCF, n-Pr W 241 548.3217
NeN _
308 | -OCF, n-Pr — AR 219 632.3779
- NH T

30c| H -@ W 175-178 -

O H
30D| H - A H 177-189 -
O . gr} -
30E| H -4 | 84-90 -
PATN
30F | -CF, | -¢ Ycr, Y’V 180-192 -
NeN
30G | -CF, ) A 180-186 -
NeN
o H
30H| H - AR 178-188 -
‘Q '@'N ~—
_ \
301 | -OCF, -4 A 165-175 -
NeN




31 N~ L N O PCT/US00/ 11632 A solution of the product of Exanple 1

(150 ng, 0.27 5 nmol ), imdazole (27.4 ng, 0.403mmol), 1, 1

0- phenanthroline (48 ng, 0.27 mol), trans,trans-di benzyli deneacetone
(6.28 ng, O.Wdhomaeses ), copper (11) trifluoromethanesul f onatreThsoenss
conplex (15 ng, 0.027 mmol) and Cs2CO8 (96.1 ng, 0.30 mmol) in xylene (2
m) was stirred at 110 C for 5 days. The8treaction m xture was cooled to RT
and saturated NaHCO was 10 added. Extractive Et OAc work up foll owed by
silica gel chrowpiQey aptiustcddudetshe title conpound (70 ng, 52%yield). Dec.
2150 C (HCl salt). HRMS calcd for C ,H39C (M+H+) 500. 3389, found

500. 3396. The foll owi ng assays can be 0 determne the CCR5 15
antagoni stic activity of the conpounds he invention. CCR5 Menbrane

Bi ndi ng Assay: A high throughput scn@@h wnl i zing a CCRS menbrane bi ndi ng
assay identifies inhibitors of bi Wi\i\, Thiys, assay utilizes
menbranes prepared from NIH 3Te&l | s expressi human CCR5 chenoki ne
receptor 20 which have the ability to bind to RANTES, a natural |igand for

the receptor. Usi ngA%KE@—EﬁfI&h?hgg%cfgggpgmp,gqgrs@begpfﬁp@b%jpns are

tWOR2 1 6 NOV 2004 WO 00/ 66558 -91 .M xture of diastereoners J gﬁa@pl
0N i

O

f

i ncubated with 1251-" R resence or %ence of . coggoun pr one
hour. Conpoundsmmaglh imidazale (274 ma: Bf0sTuroty W r@hegagBrglined: (Tlg'&’gém to 1
u?/ m ?ng tefS_t lthni\cEl), rHﬂgQVéﬁ@@iasngmeeﬁéé@mmWZ&higs 02025 inenohiesopmbrt hr ough

ass fiber fi ISe. .an _ Was t | cat es
gre aver aged anQsdﬁfihéomwgégﬂees&“gsat%%%Eg%g%g%?’?%?i(21?51 nﬁ@gﬂ?%hﬁﬁ%; ?ﬂn bit 50
percent of totaCsiPBHOERANKES-3 mmeiyin xgemsda ol Wastirsstadd Cakt'PiPty in
the menbrane bi ggig10Th& &AM ioA Bixtute Wiglcoplbar toRE nnzedturatesidtain0ay, yas

cel | - based V-1 entr nd,. r | ' ; - H :
Repl i cati on’' def 885‘?‘5@%?5?9’9‘1"% §§§)¢%C§[P}k\%b r ?’gﬁ‘gggrb g%@ig:ﬁeg?é 213: gg?véf;&igé%%?y
cotransfecti on ghveths @W@ﬂéﬁ@%@(%mﬂh@%w&@'spg%i%1501C SEtt-whi ch has
been nodified byAmMEahicNtRT, HEIRDS|Mpa+pe0e 3384, fonhd 3003386n of a

| uci ferase reporter plasmd) along with a plasm d encodi ng one of several

H VvV 35 1 envel ope genes as descri bed by Connor et al , Virol o§y, Z (1995),
p. 935 The following assays can be used to determine the CCR

15  antagonistic activity ot the compounds of the invention.
CCR5 Membrane Binding Assay:

A high throughput screen utilizing a CCR5 membrane binding assay
identifies inhibitors of RANTES binding. This assay utilizes membranes
prepared trom NiH 373 cells expressing the human CCRS5 chemokine receptor

20  which have the ability to bind to RANTES, a natura! ligand for the receptor.
Using a S5-well plate format, membrane preparations are incubated with 1254,
RANTES in the presence or absence of compound for one hour. Compounds
are serially diluted over a wide range of 0.001ug/m! to 1 ug/mi and tested in
triplicates. Reaction cocktails are harvested through glass fiber filters, and

25  washed thoroughly. Total counts for replicates are averaged and data
reported as the conceritration required to inhibit 50 percent of total 1251-
RANTES binding. Compounds with potent activity in the membrane binding
assay are further characterized in secondary cell-based HIV-1 entry and
replication assays.

30  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
luciterase reporter plasmid) along with a plasmid encoding one of several HIV-

35 1 envelope genes as described by Connor et al, Virology, 206 (1985), p. 935-




16 NOv 77004 WO 00/ 66558 PCT/ US00/ 11632 -92 944. Fol I owi ng transfectf amy ofy
the two plasm ds by cal cium phosphate precipitation, the viral )
supernatants are harvested on day 3 and a functional wviral titer

determ ned. These stocks are then used to infect U87 cells stably

expressi ng O99¢eeé6ds% he chenoki ne receptor CCR5 whi ch have bBEwuU50011632

prei ncubated with or w thout test corrpougd. I nfections are carried out for
2 hours at 37 C, the cells washed and méfira replaced with fresh nedia
cont ai ni ng conpound. The cells are incubated for 3 da'yjs, I%sed and

luci ferase actii tRolidetrey manedectioRad tha vaplasmigsoby ealchsn PResrMeent rat i on

of conpound r?géﬂiéfgé{ﬁr{?/ﬂé\g}eég%&péﬂ%aﬁs SRend g b 8ToRSE®yAS b lal finkfibridhe

control cultur . . I'cation Assay: This assgy S pri

peri pheral bl ogHakiiigbAaiersinede dhese stockpare %ﬁvﬁ,ﬁq}@w%éhg‘%?@eﬁs F{I%‘E?y to
deternine the ekhasdsif COAtdruGeRzhERBRIBENESA0r CORBOKhichfraukibeenof primary
H V-1 strains. The primry. | ocytes _a I fi.ed. . fr t hy
donor's. and 5t | RPBEURHPR Wi FaMtREh st s aRalN | btéclions 48 Atdutiere o

i nfection. Usi igues 863MeC| thplcalle washegand ceadia replacest with &igsB @ef'dh  dr ug

for ‘1 hour at %Z:n%iﬁi_ﬂﬁ OHPRRANEThEXelhhRCInedbatbl lor® diy Npsticcard Mciterase
i sol ates. Fol | ow nrgflg fection,

1 the cells ar hed to_ renove resj I
i nocul um and ASHYTH €8terMNeHe F}ﬁsé?gﬁﬁ@e’egPﬁggﬁ%\gﬁﬁgopﬁ?m? '(?gycg.w&sﬁog' ﬁrge
supernatants aequihed todshibit 506 ofihediciiesgiea activity in hsasanted cojurest er m nat i on
of viral p24 2Q,9M FSR-SRAS ation. CalciumFlux Assay: Cells
expressi ng the AV Coreceptor 5 are |l.oaded with cal ci e .3 ns}l&l‘i ve dyes
ear g

prior to addition ofl OAPRAYHSES PR REERIER Mg iear ulGs with
agoni st pr oper tstatsie W87-CCRiua linedaldetenmirid ime esteghaf antirCARS campounds i | e
CCR5 ant agoni st ' i 3 d i LS afe potifidl | ng
by thensel ves btﬁ?&(;"rﬁ(faécggﬁtggEgﬁgﬁlﬁgﬁg%éﬁgﬂﬁa@gyﬂfawﬁ t.ur {)h éi gand
RANTES. GTPyS éf%inﬁg“%@%akhmom%ﬁtwg‘?'ﬁ@ d@é’é{gfg »@ésur&a“?’e@é% oF"
activation gy Qb pricgasitectiod0 UBigsa 86wl pretestorreat, chits bienpretrgatsid WS

| abel ed- GTP 10 4§ 96! PholiPHRleA Srig BUSKRLBANS Mdcted Wibsart®-fosie Ve Of
receptor activatirsdgn by an appropriate |§1§n . Inthis assgaé . thle CCI?Sm

|i gand, RANTES,solatasnfipdawis inleckonsh® Fafeareryarheddersmays Evgral ed PE and
bi ndi ng to the grRraptuped acthe\aésante (obtomipodna r 4 daysieCelturersegeriatartsayi ng
for bound 35S | ahel . T AL ' ' it vireopaPoUNds
exhi bit agoni stargm%{igq ?ggﬁﬁg'qgeﬁ%héﬁﬁgnﬁug%f%gts {legﬁmdg?%tdﬁe"?ecept o~ or
al ternati vel§ aantiggomoscepyd e ti es by measuring inhibition of PANTES

bi ndi ng in a cop@efun FU& Adsapon-conpetitive fashion. Chenotaxis Assay: '16

NOV 2004 Cells expressing the HIV coreceptor CCRS are loaded with calcium
sensitive dyes prior to addition of compound or the natural CCRS ligand.
Compounds with agonist properties will induce a calcium flux signal in the cell,

25 while CCR5 antagonists are identified as compounds which do not induce
signaling by themselves but are capable of blocking signaling by the natural
ligand RANTES.

GTPYS Binding Assay: _
| A GTPYS binding assay measures receptor activation by CCR5 ligands.

30 This assay measures the binding of 355 labeled-GTP to receptor coupled G-
proteins that occurs as a result of receptor activation by an appropriate ligand.
In this assay, the CCR5 ligand, RANTES, is incubated with membranes from
CCR5 expressing cells and binding to the receptor activation (or binding) is
determined by assaying for bound 35S label. The assay quantitatively

35 determines if compounds exhibit agonist characteristics by inducing activation
of the receptor or alternatively antagonist properties by measuring inhibition of
RANTES binding in a competitive or non-competitive fashion.

Chemotaxis Assay:




wo 00/ 66558 PCT/ US00/ 11632 - 93 The chenptaxis assay is a functiona} s’ﬁﬁ aﬁ/
whi ch characterizes the agonist vs. antagonist properties of the té 2004
conpounds. The assay neasures the ability of a non-adherent nurine cell

| i ne expressing human CCRS (BaF-550) to migrate across a nenbrane in
response t o veobissssst est 5 conpounds or natural |igands (i.epcT BNAES; M P-1
f3). Cells mgrate across the perneabl e nenbrane towards conpounds with
agoni st activity. Conpounds that are ant@3onists not only fail to induce
chenotaxis, but are also capable of inhibiting cell mgration in response

- to known CCR5 Iigand$he cﬂ:@m’ﬁl’ﬂlsraﬂsaydﬁ a Gthativerbkisag whactephanesteszeh thes CCR- 5

publ 1 cat  ons ase00IRLIOECHE pLyiEiiee P nagh coRfphhgs TRe iR | o)
Clinical Experi neasares mmm@gyn agtpe(e@t "(“1@9939" lipe eZEEé?s@Z@ ‘l"ﬂ%urrat oi d
arthritis); di m(_-‘q:&l (2dEBen waRhAlte homsec @@mhréde?m(raipéﬂw&)enrmrm 243

t d tift 1 | { 20
(o € e T | boiAdk bE bR aSnds e A CLy TN BB gl
| mmunol ogy, 100a(:r@ssl?he b)anﬁammemquansmsrd@é;@mmy S Aie anmms%e’actlwfv
| | , 1594 Helmso t
mrunol ogy égéu]r@@ F@lﬁ'l%% ﬁ%n?s?s n&ﬁér‘xl??eﬂl‘t@frﬂducb% taRis auitare

determ ne i nhi b| rl conpounds gb thaﬁﬁent I on
range in acti vi ﬁVObeEW'”@Pm%GG @“PB N, RPN KR IAE " preferred
conmpounds havi nggandsange of activity fromabout 0.5 to about 750 nM nore
preferably ghout O Sri.g SR0RM cAfloRRS tefirkdesBlh ks CRRIY redebtdg b0 M

The results pr ef epresentative  conp {1' ormulas | and
It in the t est Uﬁiam@tqw ﬁ@nq'msmats Qﬁ?”d']epﬁge%hﬁ‘fé% HGRHYS#R given in
the table bel OWlmhﬂJrHIfmé [odtlees, 5719, 117-S2Gtmitaritisy MIM and
oo stands f or o DAROIBIOAL. 17 (i) ({1 o HibinbioRflaRhr FANTERICS A ng
© 309.97 6C30.0 6 & 1300, 232 95,16 N30 655
PCT/ US00/ 11632 Experimental immunology, 117 (2) (1 37-24 toplc ermatitis);
15  Intemationai Journal of Immunopharmacology, 20 (11) (1298), p. 661-7
(psoriasis); Journat of Allergy & Clinical Immunology, 100 (6, Pt 2) (1997).
p. §52-5 (asthma); and Journa! of immunology, 159 (6) (1997), p. 2962-72
(aliergies).
In the assay to determine inhibition of RANTES binding, compounds
20 of the invention range in activity from a Ki of about 0.5 to 2bout 1500 nM,
with preferred compounds having a range of activity from about 0.5to
about 750 nM, more preferably about 0.5 to 300 nM, and most preferably
about 0.5 to 50 nM. The results for preferred and representative
- compounds of formulas | and It in the test to determine inhibition of
25 RANTES binding are given in the table below. In the table, "Ex. No.”
stands for “Example Number” and “nM” stands for “nanomolar.”

Ex. No. |nr'\<i;:(igc’:¢1) of
RANTES binding

3C 8.97

6C 30.0

6E 1.43

11 10.5

16 60
20A ' 1300

23 2.85




For preparing pharnmaceutical conpositions of the CCR5 antagoni st ﬁpp@pﬂ@ds
described by this invention, inert, pharnmaceutically acceptable {
can be either solid or liquid. Solid form preparations include powdlers,

tabl ets, dispersible granules, capsules, cachets and suppositories. 5 The
powder s and %ﬁghfts may be conprised of fromabout 5 to about 95 percent
active ingre 6658uitabl e solid carriers are known in t he RGR/USQ/11p32
magnesi um car bonat e, magnesi um st ear at e, 52 sugar or |actose. Tablets,
powders, cachets and capsul es can be used©ds SO|Id dosage forns suitable
for oral adm nistration. Exanples of pharnmaceutically acceptable carriers
10 and met hods of mafif AERATESTRarpaceisal sempesiienAkth Bé argasenistn A.

Gennaro (ed.), F&mmr@@ d%sﬂwmwﬂtﬂ ir&éhtle‘?ﬁlu@é}f arﬁhﬁéémliﬂllir la@BeptabR90)
Mack Publ i shing Pennsyl van fcg orm tions include
sol uti ons, suspecrﬂﬁ'%’ﬁ§a3r5’§é’@ﬁhﬁglf%ﬂg" ”A@ Sl téﬂ?p‘?’&p ‘OB K€ oned wat er
or water-pr opyl epmvdet$, tgblptso ispetsithle anandles, qapselesecadhetsgred suppositories.

ddi ti f d
addi tion o c]‘f‘é‘ﬁéﬁdé’r@%nﬁﬂé’ﬁlbfs‘rﬁé? bEQorirRba R i St SRS NS an

emul si ons. form _preparat i ons al'so nclu
i nt ranasal adm rﬁea‘??%’tqcﬁﬂﬁe '"gf%q'%%‘ol %ﬁa@i/?aﬁ"o{'f’l@ﬁ‘ée@ﬁ'? kppenigthe ﬁ‘ﬁtaf-’&t i on
may i ncl ude sol uhagmssiamdagainats magresvhe Steanaten taM:usmsgarraylabmsen Tabtets,

combi natf on W  Mhhdis RIRERGRK' G581k AGARALAN 5 COId blageThhs Buallel nor

conpr essed gas, rogen. répara Fons

which are int end@blo'taéaﬁ@m'i’,‘tﬂﬁ'@ér tEé‘émp#Fﬁ)@ftFP’}ﬂfﬁ@Féﬂﬁcﬂ% acceptgble q%ﬂﬂéfsf orm
prepar at i onsof orarei inktiode bR mantifachedot Gérﬂ:'us&idﬁﬁﬁbsﬁtdrﬁtm? be $&Ghd id Aui d
G

forms include s e ons 25 an ) oni st
comounds. of t nPrrfTea s ARG BN padmARH SRR RS, B R, A2
transder mal conpdask PublishingiCe.akestonePeonsyivastia.cr eans, | otions, aerosols
and/ or enul si ons and Wﬂﬁmmﬁbaﬁ‘ﬁidns mcn,detgcaunaﬂgr gaépmtd}@ ;Qidt he matri x

O reservolr tYBBnaschEC ASANEAHLA0RLaY K. hGiods Bller (BT SMisRSe

Preferably the SRl ot aRi s £et od V6T al
Pref erabl y, 1¥he Py ﬁﬁ%’&@ﬂ!ﬁ f@apafﬁr'éfgmr @ﬁcannpsaﬂﬁ'-lanmﬁswea@mg%aﬂar m In
such form the pipzediess iopdral %oﬁ:ﬂbﬁ% \ﬂudﬁdnéiﬁrﬁ@aﬁ@bhﬁh&xdn@ ZleldJﬁirin doses

t ai ni ni I f t
i fective 35 atrpaehott iRk olrfietliesPRuffs iy Tt B B0 of active
conpound in a unit ddssosd pranasatiansi siabigyor inbaladion soainciugiesaledptsr om
about 10 ng to ahfidolie9th ﬁ&wdmeifrﬁr@hibu nf;d)%@ irfsHbinafor@ith@ about 300 ng,

. f y f bqu
pCT UB0o/ 11857 -RisPBaBeican: RecRbirle EARIAL, SIBIA 75 EMA T a5 o S5 SBout
200 ng, accordi Mytrogen-t he particul ar application.

Also included are solid form preparations which are intended to be
converted, shortly before usé., to liquid form preparations for either orai or
parenteral administration. Such liquid forms inciude solutions, suspensions

25  and emulsions.

The CCRS5 antagonist compounds of the invention may aiso be
deliverable transdermally. The transdermai compositions can take the form
of creams, lotions, aerosols and/or emulsions and can be included in a
trensdertnal patch of the matrix or reservoir type as are conventional in the

30  art for this purpose.

Preterably the CCRS5 antagonist compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form.
in such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active component, e.g., an effective

35 amount to achieve the desired purpose.

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 trom
about 25 mg to about 300 mg, more preferably from about 50 mg to about



The actual dosage enployed may be vari ed dependi ng upon the requi r it 2004
of the patient and the severity of the condition being treated. 5

Det erm nati on of the proper dosage reginmen for a particular situation is
within the skill of the art. For convenience, the total daily dosage may be

di vi ded and ‘gg@,g&%t ered in portions during the day as requpetisoshlgz anount
and frequency 0 mnistration of the CCRS antagoni st conpounds of the

| nvention and/ or the pharnaceutically acogptable salts 10 thereof will be
regul ated according to the judgnent of the attending clinician considering

such factors asg%@?nr%%ﬁﬂ%cégtgfbf@% 171188 ok BS s anburE00w secoringver | {y

of the synptons I cal recommended daily dosage reginen
for oral adm nlmﬂh&tﬁaﬂfm@@ﬁpﬁ%}@”ﬁrom about 100 ng/day to about 300

ng/ day, preferably 19Qe aaﬁgpdogage&ﬂplﬂyédimy bawaarleiﬁdquwfchmgabbw tiisout 200

/day, in tw to four d £ ¢ f the
,ﬁgRTI sy NINRTI s, Fﬁcé-‘"&llgﬂ?m%‘\?/’rf F Pg é’rsﬂtt%%]: Vgﬁldéf‘er m ne EF br‘,?%e:ﬁ@"’i%&

clinician insvi Paterinitdtien cifie proper dosage W%@@PP@(}PW@“PW'QW@ package

Lnsert or as Sehuihfl g skfﬂ%&ﬁb%r@f PbPEShudrkicagticnioful cinyictesgs may tehe age,
sex and conditi

f | V-
i nfection. Wil 8ivigad ?ﬂde%‘gﬂ'f“ gr\'? P8ﬁ‘°f?§s°eut5'egx égﬁralgt{géu?%d_‘con unction
with the specific erThedimuent sndegiencyhotasiovaistratiany obtheetriS %!%90“’5‘

modi fi cati ons %Q%&%ﬁﬁb@&f tﬂ@?n\}el?l%ﬁ%fwd)'&r'tﬂ\e Bﬁarﬁﬁﬁh’ﬂ&l&hui acctdmaﬂe@falmr di nary

sk Rin the art ernativ

{
i ntended t o1Pal therpehvik bEEfeQ‘I‘!éte?pq‘q‘:Pf‘ﬁﬁgéo%ngca 'nfﬁ?th res\éﬁirl rﬂ?gﬁ g:]e
16 NOV 2004 - 96 cWhisdetiry Sioh thEldrd & age, dn:wmmusmemfé@%ﬁawf@; welj@as

structural formyla Iryofﬁ% tni:b?ms%zmﬁ&t@d7 Al Ecaﬂ-rédﬁnﬁnen@éﬁ didy R2 It 5

-5 T
e ooy ™ o g dghimeni kARSI R I 30 TP gen o
G -C6 alkyl; R2ib %bsummagmdymemraawscsmg@aym%a rng/dag, M and R 1;
?0 Eg?gregggggetsﬁ%g r%gu% Qﬁd&g zgwgﬁg 15%_8% %ﬁr'ﬂﬁzi& @%Qﬁﬁ%gllpl 5- menber ed
di phenyt net hyl ; The doses and dosage regu’nen 2 Tl s and

other agents will be determined by atlending clinician in view of the

approved doses and dosage regimen in the package insert or as set forth

in the protoco! taking info consideration the age, sex and condition of the

20 patient and the severity of the HIV-1 infection.
While the present invention has been described in conjunction with

the specific embodiments set forth above, many alternatives, modifications

and variations thereof will be apparent to those of orainary skill in the art.

Alt such altematives, modifications and variations are intended to fall within

25 the spirit and scope of the present invention.



R9 R10 R15 R14 R15 ii -C --Cs heteroaryl R R 6 or R3is hydroge]p Cl- C6
al kyl , (C,-Cs6)al koxy(C, -C6)al kyl, C3-Cla cycloalkyt, C3-C a 6 ND V?UUL
cyct oal kyt (C, - C6) al kyl, R8- phenyl R8- phenyt ( C1- C6) al kyt, R8-napht hyt,

R8- napht hyl ( C, - C6) al kyI , R8-heter oaryl or R8-heteroaryl (C, 15 C6)al kyl; R4,
R5, R7 and R13 are independently selected fromthe group consisting of
hydr ogen and (C,-C6)-al kyl; R6 is hydrogen, Cy-C6 al kyl or C2-C6 al kenyl ;
R8 is 1 to 3 substituents independently s8bected fromthe group " 20

consi sting of hydrogen, halogen, G -C6 al kyl, Cl-C6 al koxy, -CF3, CF30O,
CH3C( O -, -CN, &80k CLERRSERS: R14- phenyt, R14-benzyl, ~o CH3C(=NOCH3),
CH3C(=NOCH2CH3) | --7 sOZ , -NH2, -NHCOCF3 - NHCONH( C1- C6 al kyl ),

-NHCO( C, - C6 al kyl), -NHSOZ(Cl C6 al kyl -N X X 5-nmenbered het eroaryl
and \-J , wheretn X Asompqundhepresent M’)—Z‘SWCBEBHQHW@ M to 3
substituents independently sel ecteg3frgfnt he group consisting of hydrogen,
hal ogen, -CF3, CF30O, -CN, CF3SO2- Rl - ﬁenyl 0 - NAX - NHCOCF3,

5- menber ed heteroaryl and wherei R° gdef | med above; 16 NOV 2004 -97 .
R8b is 1 to 3 substituents |ndepend=ér1lt\L,yN ct ed fromthe group

consi sting of hydrogen, halogen, -CF3, CF30-,  CH3(O-, -CN CF3SC2-,
CH3C( =NOCH3) , CH3C(=NOCH2CH3), - NHCOCF,, b5- '?lrbﬁred heteroaryl 0 -NXXD5
and "--f , wherein X is as defined above; RO amf R1Qjare independently

SO, CCOB.. 00he pramTapm N accagtp R e e O ouen.  phenyl |
-NC2, -CN, -CH2R) CFIFZL RBSkﬂﬁenyilBBqub~thmnhaﬂlyl or ﬁ%ﬁ&@f?h&"l\l— oxi de,

pyrimdinyl, pyrazi nghsh ? ;> - NHCONH( chl or o- ( C1- C6) al kyl ),

CNHOONH( (C3- G, ) cycl oal kyl (Crep) al K kkcqt 0-arigNKFOBE3,

- - h an

ey m;z@fmmmaz@;ﬁ It

- SCNH(C, - G al lﬁé@rbafyi:églgétﬁtted by R12 and R13; naphthy!; fluorenyl; diphenylmethyl; -

RS R
R10 ___'\ 1
—C ——C-—heteroaryl
-—< U\) ey —C/ e _

R3is hydrogen C+-Cg alkyl (C1-Cs)alkoxy(C,-Cs)aikyl C3-Cro
cycloalkyl, Ca-Cio cycloalkyl(C+-Ce)atkyl, R8-phenyl, RB-pheny}C+-Cs)alkyt,
RB-naphthyt, R®-naphthyi{C:-Ce)alkyl, R8-heteroary! or RB-heteroaryl(C:-

15 Ce)alkyh;

R4, RS, R7 and R13 are independently selected from the group
consisting of hydrogen and (C1-Cg)-alkyl;

RS is hydrogen, Cy-Cg alkyt or C2-Cg atkenyt;

: R8 is 1 to 3 substituents independently selected from the group
‘®0  consisting of hydrogen, halogen, C1-Cg alky!, C1-Cg alkoxy, -CF3, CF30-,

CH3C(O)-, -CN, CH3SO32-, CF3S02-, R14-phenyl, R14-benzyl,

<O

~
CHaC(=NOCHg), CHgC(=NOCH2CHg), © SOZ , -NHp, -NHCOCFs,
-NHCONH(C1-Cg alkyl), -NHCO(C1-Cg alky), -NHSO2(C1-Ce alkyl),

0
A

X .
5-membered heteroaryl and ' wherein X is —O-, -NH- or ~N{CHa)-;
25 R8a is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, -CF3, CF30-, -CN, CF3SO0¢-, R4-phenyl,

0
A

X
-NHCOCF;, 5-membered hetercaryland  “— , wherein X is as defined
above;




15 C6) al kyl, -0SQ2CF3. hydroxy(Cl-C6)al kyl, -CON R17R B, - CON(CH2CH2- 0-
CH3) 2, -OCONH(C, -Ce)al kyl, -QO2R 7, -Si(CH3)3 or -B(OC(CH3)2)2; RiP fgj\ﬁ

(C 1-C6)al kyt, -NH2 or R1l4-phenyl; Rl4 is 1 to 3 substituents indepeN ezptﬂfy
selected fromthe group 20 consisting of hydrogen, (C -C6) alkyl, = CF3,
-Q02R, 7,7 -CN, (C, -C6)al koxy and hal ogen; R15 and R16 are independently
sel ected fromthe group consisting of hydrogen and C1-Cr, alkyl, or Ft15
and R16 together area C2-C5 al kytene gr-@p- and with the carbon to which
they are attached forma '"ring of 3- 25 to 6 carbon atons; R 7, R 8 and R19
are independently selected fromthe group consisting of Hand C -C6 al kyl;
and e is C, -06 al kyl RQPrisﬂHerﬂlﬂsubS(ﬁtue@Es)inG@p&"@eRﬁyﬁﬁ@ﬁ?ﬂd,f’%-”ﬂﬁlg'iod% or
ch'B_LhI Oiohe%' ; E’éAr,éisTBg d?h?dmggn: h@bgér%acy ,SCF;;@. mi7aRZOD-s-@mu6FsWtz-,- 1 R12
i phenyl net hyt, Qf a _ : . : :
R13, R74, R15, CH&%FN@E”RWW&“&%%@%&%@F? ﬂ'e%ﬁ%rﬁntﬁ?? R\%%é?éé?%n
heteroaryl is selected fromthe group consisting of pyridyl, pyrimdyl,
pyrazi nyl, pyridyt xde, pyrimdyl N-oxide, pyrazinyl N oxide, thienyl,

i m dazol yl ahd BsxazeHy| wheeeimd\s 2602fingg 8786558 - 98 PCT/ US00/ 11632 2. A

conpound of claim1 | i ORGelifd deRfesibeted AT tha tonsisting gtonpound
of claim 2- V\/neréi %feg%rg% 58%%}“&:%?_(&: hg%#egen_b_g; OB afger ein Rda
is wherein Re (€17 I?!?Jg&)" . conpound’ of ~cPaim ¥ wheréin R3 is
hydrogen, (Cl-Cepgij@Hs)t . R8-phenyl, R8-benzyl or R8-pyridyl. 5. A conpound
of claim1 wherein 14 y ' i NSl s n.cHLF, IOHRELOKD, R4 i
nmethyl; and R5 and R a:;seﬁe'g{h 'd}'?bggrf.ﬁ' . ,A,c_o'rrpouznd ofpagl aim1l wherein
R2 is RO, RO, Reh=pRFhyJpyridyl, prudy! N-pude. rimidinyloPY8An¥k oxi de t her eof ; or
R9, R10, R11-pyrymAdoNaPH?, -NHOONBbrof(CoCalalkyd, WHCONM([-i s sel ect ed
fromthe group o o cioatkyl(Cy-Ce)alkyl), -NHCO(C1-Celalkyl, -NHCOCFs, -NHSON((C:-
Ce)alkyl)z, ~-NHSO2(C1-Ce)alkyl, -N(SO2CF3)z, -NHCO,({C;-Cg)alkyt, Ca-Cio
cycloalkyl, -SR?, -SOR®, -S0;R”, -SO,NH(C1-Ce alkyl), -0802(Cs-
15  Ce)alkyl, -OSO,CFs, hydroxy(Ci-Ce)alkyl, -CON R'R'®, -CON{CH;CHz-O-
CHa)z,
-OCONH(C,-Cs)alkyl, -CO;R", ~Si(CHa)s or —~B(OC{CHa)z)z;
R12 is (C1-Cg)alkyl, -NHz or R14-phenyl;
R4 is 1 to 3 substituents independently selected from the group
20 consisting of hydrogen, {C1-Cg) alkyl, -CF3, -CO2R47, -CN, (C1-Ce)alkoxy
and halogen;
. RS and R16 are independently selected from the group cons:<ting of
hydrogen and C1-Cy, alky!. or {15 and R16 together are a C2-Cs alkylene
group and with the carbon 1o which they are attached form a ringof 3
25 to 6 carbon atoms; '
R'7 R'® and R'® are independently setected from the group
consisting ot H and C,-Cs 2lkyl; and
R% is C,-Cs alkyt or phenyt; or
(2) Rais RB-phenyt, R8-pyridyl or RB-thiophenyl,

R'® /14 R'®
— 1
, —c:;—g —C—heteroaryl
L6
30 R2 is fluorenyl, diphenylmethyl, R or R :

and R7, R3, R4, RS, R6, A7, RS, RY, R10, R11, R12, R13, R14, R15,
R16, R”, R™, R" and R™ areas defined in (1),
wherein heteroary! is selected from the group consisting of pyridyl, pyrimidyl,
pyrazinyl, pyridyl N-oxide, pyrimidyl N-oxide, pyrazinyl N-oxide, thienyl,
imidazolyl and isoxazolyl.




consisting of 4~~9 RR RIOR64_RoOo '"10R 11 1 R1' ,, 11 and ‘Ng\/zﬂm
R11 . NRI1 20 N1, N Rl7 10 wherein RO and R10 are. selected fromthe
group consisting of (C 1-C6)al kyl, halogen, -OH and -NH2. 8. A conpound
selected fromthe group consisting of those represented by the structural

formula R3 RyNeoekis N -04 1 O R2 RR3R6R2 f, R3HH w i
and R2 are as defined in the followng table: | 6 NOV 2004%&%@5 99

PCTUS00111632 j } FH3-CH3H 3C CH3 B HH 3CggH3 NJ F 3C ~-~CH3H. nom H-N F
~fH3HH3C -1 H3 F3C .CH3HH3CHs / ST T

2. A compound of claim 1 wherein R2 is R82-phenyl or RB-naphthyl.
: . R® \—/ . .
3. A cor“puund of claim 2 wherein R is S , wherein R8a is -
CF3, CF30- or halogen; or R2is Q wherein R8 is C4-Cg alkoxy.
5
4, A compouna of claim 1 wherein R3 is hydrogen, (C1-Cg) alkyl,

R8-phenyt, R8-benzyl or R8-pyridyl.

5. A compound of ctaim 1 wherein R! is hydrogen; RS is hydrogen or
10 methyl R4 is methyl; and RS and R7 are each hydrogen.

6. A compound of claim 1 wherein R2 is R®, R10, R11-phenyl; R®, R10,
R11-pyridy} or an N-oxide thereot; or RS, R0, R11-pyrimidyl.

15 7. A compound of claim 6 wherein R2 is selected from the group
consisting of
N - M ° | Qo
N ~ =R | and  No.N
‘R N N§XR11 |
] R‘H

wherein R? and R10 are selected from the group consisting of (C1-Cg)alkyl,
h'alogen, -OH and -NH2.

20 _
8. A compound selected from the group consisting of those
represented by the structural formula

HS
F!/LNJ\\ R®
LN
\G\‘\(O
Rz
wherein R, R3, R6 and R< are as defined in the following table:
R R3 R6 R2

o -1 £ H HaC\&CHS




, ~NON F~, - OCH3-CH 3H3C H3 tCH3-CH3C | O F3CO-_ H3- CH3H3CIJH3 N. N F?égg)ﬁghﬁ@@
r.. Hy C C F3CO F3CO-0--~ -CH3 -CH3 S+H3 H H3Csx2 f,H3 f, H3 -

-CH3 H 3CNONH3 H3CY H3 NON H 3CCH3 -{CH3 H 2N 16 NOV 2004 wo 00/ 66558 - 100
PCT/ US00/ 11632 r.... F3C_ -CH3-CH3F13C H3 N,N T FDH3- CH3H3r-3 N
H3CSOCH3- CH3¥@bbidss€d F3C- O - - H- CH3H3CCH3 H- CH3Hpt J PCT/US06/11632

-99 -

Br@% P -CHa H3C\6rCH3

CHs H T rH
Fac—O—i T H3C Y 3
g
. ._CHS ‘CHS - H3
Z = H
Ns
p

0
Fﬁo‘o—i : CHs CW‘
N
i Y
o!

Ne N
LJd "r\ L ad
J e Jv\s -b r13 H ac . '_'11
Fco-{ I3 :
; -~
) o]
HL— -CH T
FsCO 3 : 3 HaC l Hs
Ne N

reod 3 | O | O | ne

CH -

CHg -CHg 7

: HaC CHa
FgCO—-z : 3 \0




F3C0-~-H CH3H2N j rl H3CS02 / \ } H CH3HzNi yl -CH3H3C 1 _CH3 HHH3CCHS NOV 200:

H3HH3C . ~, CH3 CH3- CH3HytJ C-j ~H3HH3CCH3 CH3- CH3H NC- - ~HaHH3C, CH3
LCH3H. .. ... H36~CH, C/ \H H‘\*- - 3H3C CH3 16 NOV 2004 WD 00166558 -101
PCT/ US00/ 11632 H3C$CH3 H,,+.. =H3Cyl H3 -NOCH3 H CH3-CH3F' r- | rH

C 3 CH3CH2OWeHusSEBC CH3 1IN CH3CH20 _H CH3H3C_ LH3 NAN F3C®Ciaide/fleCH3 ™ " ~
H3C dy CH3 N.:- N F3C CH2CH, H3C CH3 N.. N F3C- CHZCH3H3C CH3 T NHCONHEt

- 100 -
CH . ~
FBC«Q—% S CHa H3CWH3
Ne N
CHa -CH N
Fﬁ—j\}—% : 3 Hsf.\(]]/CHS

N

| - b
H3csor®—§ £ -CHia HzN\@,CI
FsC'O"% H CHa Hacﬁm CHy

oo |0 O ] ey
Hacsoz—@—-i H -CHg Hm\@/m

o0 ) £ H HaC\&CHs
O SN e e




0 CH-CH 3H3C CH3 F C kN3 3 H F3C - CH3H3C CH3 N..N F3C \-CH3H3C J CH3 1m, KV 200/
F3C- CH3H3C CH3 NCH3Nz, N F3C \-CH3H3C CH3 NHCONHEt NDH3- CH3% vl H3C CH3

F3CO CH3H3C | CH3 NHCONHEt F3C /-CHY%-Lr H3C CH3 N., N 16 NOV 2004 WO

00/ 66558 - 102 - PCT/US00/ 11632 F3C-CH, H3C CH3 NHCONHEt F3C- CH3H3C CHa N

t. N F3C/ \woole@s8C CH3 NHCONHEt F3C /- CH3H3C CH3 N.. N F3CyACH8A st H3CCHS
N., N 9. A pharnaceutical conposition for the treatnent of Human

i munodeficiency Virus, solid organ trangpiant rejection, graft v. host

di sease, arthritis, rheumatoid arthritis, inflammtory bowel disease,

atopic 5 dermatltls psor|a5|s[[ asiChiga, é{lleﬁgie or noftiple sclerosis,
conpri sing an of a CCRY ant agomni 54C mfl in

combi nati on wi tl SY |caIIy acceptabl e ¢arri s’ 10. The use of a
compound of cl 3 treating

he |Jar oft f inoy
Humen | mrunodefli ci en@? Vi rus, soli %rgan ‘?:r"b—“ns

| ant éﬁildn, graft v.
host di sease, grthd unat0|d arthrjitis, ,

CH3CH20-8~ 3 H -CHs e | T cHs

CHSCHzo.gV )' H -CHgz H3C\')\‘KCH3
FoCd )3 P 1-CHOH, | n,c A, CHs
Facd 0% T3 |CHOH | ey on
: ’ NN
Fscd 3 -CH,CH, ch\f,’\erHg

\- T
: NHCONHE
O -C H: H3C6 CHs
Fac)ku’@_ : ?H3
Fcd % D -CH, H3Cnyny CHs
b Ne N
: ™ -CH G CH
FsC = : HaC~yAy CHs
' NN
Ev Yy
Fscj}'g -QH: HgC\.)\l( CHS
N Cha NN
Facd Y% T -CHy | HaC A CHa
NHCONHE!
N+ e “CH, Hact)«CHa
Faco-d % ™ CH, | HaC AN CHs
NHCONHE!

mas L CH, | HiCu I Cha
NN




i nflammat ory bowel disease, atopic dermatitis, psoriasis, asthma, abIN8Vdllés
or nultiple sclerosis. 15 20 11. The use of a conpound of claim1l for the

preparation of

a nedicanent for conbined use with one or nore antiviral

agents selected fromthe group consisting of nucl eoside reverse L1 ULy
transcri pt a0 poMsbssi tors, non-nucl eosi de reverse transcri giGEeSWRIEDI tor s

and protease i
12. The use of

nhibitors in the treatnent of Human | munodefi ci ency Virus.
a conpound of claim1l f or1@e preparation of a nmedi canent

for conmbined use with one or nore agents for tre tina solid NOV 2004 WO

00/ 66558 -103 |
di sease, infl a'nmt’f'ﬁcy wel di sease, rheumat did

sclerosis. 13.
preparation of
solid organ tr
rheumat oi d art
psori asis, ast
antagoni st is

PCTT USOPARL1632 drgan| transpl apgy r gcc% l_c,;raft v. host
?

2 P& or mul tiple
The use of a CGR5 antagonist of fprmul gl for tlhe

a 5 medicanent| for treating Humah | myhiG@aHEEilency Virus,

nsplran e ectlon, graft y. hast thriitis,
ritFsf rmfatorQ\_bowe d?g'zas ‘ralbg\:\néeﬁ rrratitis,
0

Fma al | ergl es r mulstipl ¢ scl er obi s e| n tihhe CCR5

r‘e‘p‘@@gy flhe gtructjyran for 4 1t RS RT
N Rfi R7 RVlI1 K6 or a phadgaceufi cal Py salt t her eof ,

wherein R is R$-phenyl, R8-pyrjdyl, :R8-t i opheny
hydrogen or C14C6 al kyl; R2 is A9, R10, R11-phenyl : RSNHCI@m-lEt
R11-substitute

6- menber ed het

naphthyl; Rl is

heteroaryll; _ RL 11" substit ut ed
eroafﬁq@—gl de;| R12l_R13- suggt“it &ig’ffrﬁé#ﬁ efl heteroaryl;

napht hyl ; fluonenyl; R15 014 RL5 -G+ "(P' heteromyl 'b‘r'i.')henyl et hyl R16 or
Cgcr‘.,‘C‘ c’}’}a{ky ¢ L,OcIK XY{CL-Co)areyT,  C3t C10

R16 R3 is hydr
cycl oal kyl, C3

R8- phenyl (C1- C4) al kyt, 20 R8- naph yl, R8-napht lhyl (C,Nm) al ky

R8- het er oar yl

10

15

20

-{C, oFg;r@zﬂEkyl (c Al kyt , REbphenHsC~~ CHs

r_RB-heteroaryl (Cl- rN;;_ch Y

S, A pharmaceutical composition for the treatment of Human
immunodeficiency Virus, solid organ transplant rejection, graft v. host
disease, arthritis, rheumatoid arthritis, inflarmmatory bowel disease, atopic
dermatitis, psoriasis, asthma, allergies or multiple scierosis, comprising an
effective amount of a CCRS antagonist of claim 1 in combination with &
pharmaceutically acceptable carrier.

10. The use of a compound of claim 1 for the preparation ofta
medicament for treating Human immunodeficiency virus, solid organ
transplani rejection, graft v. host disease, arthritis, rheumatoid arthritis,
inflammatory bowet disease, atopic dermatitis, psoriasis, asthma, allergies .
or multiple sclerosis.

11. The use of a compound of claim 1 for the preparation of a
medicament for combined use with one or more antiviral agents selected
from the group consisting of nucleoside reverse tra_nscriptase inhibitors,
non-nucleoside reverse transcriptase inhibitors and protease inhibitors in

the treatment of Human !mmunodeficiency Virus.

12. The use of a compound of claim 1 for the preparation of a
medicament for combined use with one or more agents for treating solid



R4, R5, R7 and R13 are independently selected fromthe group consi s,tﬁi ﬂ?f
hydr ogen and (Cl-C6)-al kyl; R6 is hydrogen, Cl-C6 al kyl or C2-C6 al ken@ﬂ/ 04
25 RB is 1 to 3 substituents independently selected tromthe group

consi sting of hydrogen, halogen, Cl1-C6 al kyl, Cl1-C6 al koxy, -CF3, CF30,
CH3C(O -, - of@dess2-, CF3SM2-, R14-phenyl’, Rl4-benzyi, CHRO{SHIOTHS),
CH3C(=NOCH2CH3), SO2 , -NH2, -NHCOCF3, 16 NOV 2004 W 00! 66558 -104

PCT/ US00/ 11632 - NHCONH( C1-C6 al kyl ), - NHEXCL-C6 al kyl), -NHSQ2(Cl-C6
alkyl), 0 JL -N X 5-nenbered heteroaryl and '--' , wherein Xis -0-, -NH
or -N(CH3)-; f R@rg%ﬂdrdﬁ‘s?ia@t fejbetitepgratian hbst disdaset eﬂlaﬁmmCF3mn@oov%e'_l§up o acu
consi sting 0 - , -0-acyl,
_OCE3 and 5 -Slé eo,r ﬁlsr%%tm@gk@ﬂ%%r émh@lg B8 oesrllsCH N® -CN . CHRF.
-CHF2, -CHQ, CH=NO?17 pyridyl, pyridyl N-OXI de, pyrim d| nyl, pyrazinyl,

N(RLT) CONRIER! o Nt { ShaGB3 dybimula MBIt gation of 2
a

o e T R S R
((3% )CL”OE' |ky| - ngi’r@ns pISGR2Rctios0BRO, Teﬁﬂ&ﬁﬂ@@lar(wﬂa ;natcé;%& q(;@
M ook R Eh Bt aebe! e gel é delbhiR, héofds, as

?é? 36) aIOEa\IH - RFEipleSdefssiherein heidCHs af*%Q?’?E%é%?%’l’?%%‘i%fbyw -

i ndependent | y setgeturd ériuma :he group consisting of hydrogen, (C, -C6}

al kyl, -CF3, -CO2R 7, -CN, (C, -C6)glkagey and halogen; R15 and R16 are
|ndependently sel ect ed fromthe graup mél sting of hydrogen and Cl1-C6

al kyl, or R15 and R16 together ar® aN algeyl ene 20 group and with the
carbon to which they are attached hb o ring of 3 to 6 carbon
atons; R 7, W and R are independently se le tNed dromthe group consisting
of H and Cl C6 al kyI and R20 is Cl1-C6 al kK phenyl 25 14. The use of
claim 13 whggein R is RS- phenyl or R8-napht hyI R?15. | The use of claim 14

wherein Ais R or a pharmaceutically acceptable salt thereof, wherein

A is RB-phenyl, RB-pyridyl, Ré-thiopheny! or R8-naphthyl;
R1 is hydrogen or C1-Cg alky!;
A2 is RS, R0, R11-phenyt; A%, R0, R11-substituted 6-membered
15 heteroaryl; R®, R10, R11-substituted 6-membered heteroaryl N-oxide;
R12, A13.substituted 5-membered heteroaryl; naphthyl fluoreny?;

15 1‘ R1 5
—-C—-(_:/ ——C—-heteroaryl
diphenylmethy! R'® or R'®

R3 is hydrogen, C1-Cg alky!, (Cs- Ce)alkuxy(CrCs)a!kyl C3-Cio
cycloalkyl, Cs-Cio cycloalkyl(Ci-Ce)alkyl, RB-phenyl, R8-pheny)(C+-Ce)alkyl, -

20  R8.naphthyl, R®-naphthyl(C:-Ce)alkyl, R8-hetercaryt or R8-heteroaryl(C+-
Ce)alkyl;

R4, RS, R7 and R13 are independently selected from the group
consisting of hydrogen and (C4-Cg)-alky};
RS is hydrogen, C1-Cg alkyt or C2-Cg alkenyt;

25 R8is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, Cy-Cg alkyl, C4-Cg alkoxy, -CF3, CF30-,
CH3C(O)-, -CN, CH3S0p-, CF3S0;,-, R'4-phenyl, R14-benzyl,

O

- 07807 | _NH,, -NHCOCF
CH3C(=NOCH3), CH3C{=NOCH2CH3), ' 2, 3



30 16. The use of claim 13 wherein R3 is hydrogen, (Cl-C6) alkyl, RBENOV 2p
phenyl, R6-benzyl or R8-pyridyl. 17. The use of claim 13 wherein Rl is
hydrogen and R6 is hydrogen or nmethyl. 35 16 NOV 2004 WD 00/ 66558 18. The
use of claim13 wherein R2 is R9, R10, Rl1l-phenyl; R9, R10, R11l-pyridyl or
an N-oxi de whew/e3ss or RO, Al0, Rl t-pyrimdyl. -105 19. TRETHSBVBE3XK| aj m
18 wherein R2 is selected fromthe group consisting 5 of 1Ar

PCT/ USOC/ 11632 qyp Ry .R10 RO | RIO H\ ~4- 1;01 r 11 p and NNH R1 N' R11
R11 . rv R wherein R and AlO0 are selected fromthe grou consi sting of

(Cl- 08) al kyl, .QACeEEA CT cg Ang), ~NHZ.O(09 -26 alkyTHEHESR((ar-Cel alkih. 19 wher ei n
R2 i s phenyl or pyrldy and R11 is hthogen or wherein R2 is pyrim dyl
and Rl 1 is hydrogen, nethyl or phenéL/ 15 20 21. The use of claim 13 for

mor e anti vi 1l SHREHEERR B BHT ¥ e griarein S5 JORR A anE

reverse transcri pt af® anthRl aw @demﬂe%&eg%g?ﬁ&%\/sr%@% PR % %O?'S'a

i nhi bitors and [t SaRR, halkigeht NRTR ‘ZZDH[hEFus@6H301Chaw|.1@¢5fart%e
treat nent of soI id organ transplant rejection, graft v. host disease,

i nf| anmat or  bowd{CHilsease, rheunmatoi d arthritis or rrultlpl scl erosi s,
further conpri si ng (Fﬁé |9R9nbyab'ogemeﬂhembnN@22prs§'ﬂﬂ reHEae at ment of
sai d di seases. rﬂ;)fridggNl ideC PRFiAiGng0p r&m?lrs in asingle
package phar ma 0S|

ns for treat Human
| munode i c enew i o@@m. c’& ANueRlere 1 il TR G Po e e
conposi tion congy ldwcﬁ(rc,ata‘)smw \AB!!—m(ﬂ}t-CQEHQI SRS OGH a@uﬁpg[q((gﬁ claim
13 1na phar i 633\&6}1. Eb) fiof, NS GLCFAIINHTORERDeRRyIC0BA Ner s,
one or morel% > 3t dn OIRY 3|0 S
cycloalkyl, -SFi ,-S , -SO2NH( 0676"‘}") -0S02(C-
Ceatkyl, -OSO,CFs, hydroxy(C-,—Cs)alkyl -CON R''R®, -CON(CH:CHz-O-
CHa)2, -OCONH(C-Ce)alkyl, -COzR"’, ~Si(CHs)s or ~-B(OC(CHa)2)zi
R12 is {C1-Cg)alkyl, -NHz or R14-phenyl;
15 R14 is 1 to 3 substituents independently selected from the group
consisting of hydrogen, (C1-Ceg) alkyl, -CF3, -COzR17, -CN..T. (C+-Ce)alkoxy
and halogen;
R15 and R16 are independently selected from the group consisting of
hydrogen and C1-Cg alkyl, or AR5 and R16 together are a C2-Cs alkylene
20 group and with the carbon to which they are attached form & spiro ring of 3
10 6 carbon atoms; .
R'7 R'® and ' are independently selected from the group
consisting of H and C,-Cg alkyl; and
20 js C,-Cg alkyt or phenyl.
25
14.  The use of claim 13 wherein R is R8-phenyt or R8-naphthyl.

Ot o

a0 16. The use of claim 13 wherein R3 is hydrogen, (C1-Cg) alkyl, R8-
phenyl, R8-benzyl or R8-pyridyl.

15. The use of claim 14 wherein R is

17.  The use of claim 13 wherein R} is hydrogen and R6 is hydrogen or
methyl. -
35




an effective anount of a antiviral or other agent useful in the tre&tWt200k
of Human | munodeficiency Virus in a pharmaceutically acceptable carrier.
35 16 NOV 2004 -106 L4. A pharnmaceutical conposition conprising the
conmpound of claim 1 wherein said conpositionis a cream 25. A

phar maceut i cwb oceesposi tion conprising the conpound of the BECTuSdoi®?
wherein Rs " 1,?. and wherein said conposition is a cream

- 105 -

18.  The use of claim 13 wherein R2is RS, R0, R11-phenyl; RS, R*C,
R11-pyridyl or an N-oxide thereof, or RS, R10, R11-pyrimidy!.

19. The use of claim 18 wherein R2 is selected from the group consisting
5 of

ann.

s o 1 o
\\ R11 NQ/ l NN
A1t “NT ’ \Hl’“
wherein RS and A10 are selected from the group consisting of (C1-Cg)alkyl,
halogen, -OH and -NHo.

10 20. ° The use of claim 19 wherein R2 is phenyt or pyridyl and R'1is

hydrogen, or wherein R2 is pyrimidyl and R'1 is hydrogen, methyl or
phenyl.

15 21. The use of cla»m 13 for the treatment of Human Immunodeficiency
Virus, further compnsmg one or more antiviral agents selected from the
group consisting of nucleoside reverse transcriptase inhibitors, norn-

nucleoside reverse transcriptase inhibitors and protease inhibitors.

20

22.  The use of claim 13 for the treatment of solid organ transplant

rejection, graft v. host disease, inflammatory bowe! disease, rheumatoid

arthritis or muiltiple sclerosis, further comprising one or more other agents
25  useful in the treatment of said diseases.

23. A kit comprising in separate containers in a single package
phammaceutical compositions for use in combination to treat Human
immunodeficiency Virus which comprises in one container a

30 phamaceutical composition comprising an eftective amount ot a CCR5
antagonist of claim 13 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.
35
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24, A pharmaceuticel composition ccmprising the compound of claim 1

wherein said composition is a cream.

25. A pharmaceutica! compasition comprising the compound of the
structure

wherein said composition is a cream.




