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AS CCR5 ANTAGONI STS 10 BACKGROUND The présent invention relates to
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pharmaceutical conpositions containing the conmpounds, and nethods of
treatment using the conpounds. The invention also relates to the use of a

conbi nation of a CCR5 antagoni st of 15 this invention MMHMM““M'“H“MM
antiviral or other agents useful in the treatnent of

| unodeficiency Virus (HV). The invention further rel ategeiso t he use of
a CCR-5 antagonist of this invention, alone or in conbination w th another
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agent, in the treatnment of solid organ transplant reje
di sease, arthritis, rheumatoid arthritis, inflanmmtory %‘l ‘)\mﬂw
e, .SGherosis.
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CCR5 gene plays arole in resistance to HV infection. HV infection
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i nffected cel | s tselantiye CGRSHntagonists, haemacestica compasiteors eontaininguthe
chenoki ne receptc(a;i.,.fti tpibts 5 ' | t e the key
pat hogenic strain t ?a ré%ﬁpca egagn%gﬁ%ﬁ%ﬁ&tﬁﬁ@b\e{.gﬁ%%%%@é 'gr?éj _

i nfection, the pavefdiopadiseielaiag iecthecissoba coahinatian ola antagpnis obf
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bet ween the viral recept CCR5 ock eptry into

The present | nvaiRAtBRn bf LEET brewarReliorey VLS (Hdh “Hhe fnigin et
ﬁnt aggni sts. 1 4elifds e uséoDL/CDRI aREhoHED0f 1HiS #B/entiofCRICMerardept or s ]
ave been report Q_ sfen | . OF suc
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i nfl ammat ory di seases, or conditions such as inflammatory bowel disease,
mul tiple scleroSF€™©¥8iid organ transplant rejection and graft v. host
di sease. The global health crisis caused by HIV, the causative agent of

Acquired Immunodeficiency Syndrome (AlDS), is unquestioned, and while
recent advances in drug therapies have been successful in slowing the

25 progression of AIDS, there is still a need to find a safer, more efficient, less
expensive way to control the virus.

It has been reported that the CCR5 gene plays a role in resistance

to HIV infection. HIV infection begins by attachment of the virus to a target
cell membrane through interaction with the cellular receptor CD4 and a

30 secondary chemokine co-receptor molecule, and proceeds by replication
and dissemination of infected cells through the biood and other tissue.
There are various chemokine receptors, but for macrophage-tropic HIV,
believed to be the key pathogenic strain that replicates in vivo in the early
stages of infection, the principal chemokine receptor required for the entry

35 of HIV into the cell is CCR5. Therefore, interfering with the interaction
between the viral receptor CCRS5 and HIV can block HIV entry into the cell.
The present invention relates to small molecules which are CCR5
antagonists.
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the treatnment of cognitive disorders sucl as Al zheiner's di sease

di scl osed wop ddweesst ents 5, 883, 096; 6,037, 352; 5,889,006, 5, 9%—, reéébn1688nd
5,977,138. A-M Vandame et al., Antivi ral Chem stry & Che erapy, 9:187-

203 (1998) disclose current clinical treatngnts of H V-1 infections in man
I ncluding at least triple drug conbinations or so-called H ghly Active 15
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O, (Ol ) 10K BN (T3 AL by 08 0P Bl o OB Bl
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O C(0) - N( (C1- C6) al kyIA-B/I NRIndanithe (€€al. CAhEV I ChealRtd & 'Chdehd ey, ©: 9370 (C

1- 6) al kyl NR5- | kvl '
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R reverse transcriptase inhibitors (“NNRTI") and HIV protease inhibitors (“PI").

In compliant drug-naive patients, HAART is effective in reducing mortality
and progression of HIV-1 to AIDS. However, these multidrug therapies do

20  not eliminate HIV-1 and long-term treatment usually results in multidrug
resistance. Development of new drug therapies to provide better HIV-1
treatment remains a priority.

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

a CCRS antagonist represented by the structural formula I:
14

15
t/
or a pharmaceutically acceptable salt thereof, wherem
30 X is -C(R13)2-, -C(R13)(R19)-, -C(O)-, -O-, -NH-, -N((C1-Ceg)alkyl)-,

0R3 ('3H2 (Cy-Cs)alkyl-R® NOR4 O(C -Cealkyl  GH-(C4-Celalky!
~CR'3- ~CR"— . —C— . —CR"- —-C- ,



1 1- 17 /R12 1 R 17 C -C heteroaryl diphenylnethyl R18 or RI8 R3 is NOV 2085
R6- phenyl , R6-heteroaryl or R6-naphthyl; 15 R4 is hydrogen, Cl-C6 al J‘I
fluoro-Cl- GRoakedse cycl opropyl nethyl, -CH2CH2OH, - CH2CH2- Op¢Eirstdimbiky! ,
-CH2C(O) -0 (C1-06) al kyl, -CH2C(O NH2, -CH2C(O) - NH(C1-C6) al kyl or

- CH2C( O - N(( C1- C6) al kyI )2; R5 and Rl11 are i-rglependently selected fromthe
group consisting of - hydrogen and (Cl-C6)-alkyl; 20 R6 is .1 to 3

bstit t d

L L e e, S
V4 y?

S , -NH2, -RchgyéFs -NHCON%( Cl-C5 al kyI) -NHCO( Cl1-C6 al kyl),

-NHSOZ(Cl-CG al ky )mck¥%a&§l% nehe(ef(dete Myl and u , wherein X

is -0-, -NH or - are, |ndependently selected fromthe

group consi sting -oC 1- C6) al kyl , ha'ICcB;err -NR20R21, -OH, -CF3, -OCH3,
-0-acyl, and - QOCF3; R9 is R, hydrogen thenyl -N®2, -CN, -CH2F, -CHF2,
- CHO, -CH:NCRZO RRPL r1(§l bikOF oKIRYeC (QPYNIH OWalkWwyr azi nyl, 30
- N( R20) CONR21R22, 1N oroey(cg* C8) gl k O) E(ﬁﬂicoé(}H( C3-C,0) ilk NO

VD 00/ 66559 PET/ USOBV Tt 33 4 cycl oal kKGR & CG) al kyl), - NHOO(C1-C8)al kyl ,
_NHCOCF3, - NHSO2N((C, - OB)al kyl)2, -NHS02(C, - 06)al kyl ., - N(SORCF3) 2,

- NHC02( C, - C6) al kyl - SR28y. S02R23,
-SO2NHE Cl- CG) al kleHé:C @»q\xé@cchgg) éW;%l - %% ngéﬁ%%xy(c,-ca) al kyl ,

- CON R20R21, - Cﬁé O 5 CH3) 2, @BCNN(‘C C65 al kyI . -CO02R20, -Si(CH3)3
or -B(OC(CI—|3)2)2 ) r@]n%, rm,.%lslto3
substituents |ndepende gﬁ?ﬁ@t ggiﬁgrngM 'ﬁﬁzth%p g consi s%e ng’ 6f hydrogen,
(Cl1-06) al kyl, -CF3, P@az?{v rogemnCi-es atey ar fe @ségs K8™hd hal ogen: R13, R14,
Elg and R16d ?:1' ggepﬂ(mksw RSSﬁ lfW”RBQWQVU%Rttulté@BSﬂlnéh%UHaeféf .
ydrogen an a I ndepen se e romthe
group consi sti ng et Qé %Raﬁ‘ga% s@Ps@i‘}"‘%fﬁ)m "@Prﬁgeﬁ%ﬂa?ﬂg?ﬁ&&t her are
a C2-GC5 al kyl ene A9, gtﬁblspbandte@l 5Jmnérhberarrbaardaymmwhthyleynmenwttached

forma spiro ring of 3 to 6 Cﬁlf?bon at&ms 9 is R6-phenyl, R6-heteroaryl,

R6- napht hyl , C3-C10 cycl oal kyl 10) cycl oal kyI (C -Co6) aI kyl or
(C, -Cp)al koxy(C C6) al kyl ; F%Z'(f|3 and R22‘% q‘h@@&'ndent ly selected from

the group 20 cowr@nyngemfﬂ H a Yfd C1- C6 @f ky:R and :
R3 is R6-phenyl, R®-heteroaryl or R*-naphthy!;
15 R4 is hydrogen, C1-Cg alkyl, fluoro-C4-Cg alkyl, cyclopropyimethyi,
-CH>CH20H, -CH>CH»2-0-(C1-Cg)alkyl, -CH2C(0)-O-(C1-Cg)alkyl,
-CH2C(O)NH3z, -CH2C(0)-NH(C1-Cg)alkyl or -CH2C(O)-N((C1-Cg)alkyl)2;
RS and R'! are independently selected from the group consisting of
hydrogen and (C1-Cg)-alkyt;
20 R6 is 1 to 3 substituents independently selected from the group
consisting of hydrogen, halogen, C1-Cg alkyl, C1-Cg alkoxy, -CF3, CF30-,

CH3C(0)-, -CN, CH3S05-, CF3S02-, R14-phenyl, R14-benzyl,

<O

0 soy
CH3C(=NOCHg3)-, CH3C(=NOCH2CH3)-, 2 , -NH»>, -NHCOCF;,

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

@
A

25 5-membered heteroaryl and \—Jx, wherein X is =O-, -NH- or —=N(CHa)-;
R7 and R8 are independently selected from the group consisting of
(C1-Cg)alkyl, halogen, -NR*R?, -OH, -CF3, -OCHs, -O-acyl, and -OCFg3;
RS is R, hydrogen, phenyl, -NO,, -CN, -CH,F, -CHF,, -CHO,
-CH=NOR?, pyridy!, pyridy! N-oxide, pyrimidinyl, pyrazinyl,
30 -N(R®)CONR?'R?*, -NHCONH(chioro-(C+-Cg)alkyl), -NHCONH((C3-Ci1o)-



R23 is Cl1-C6 al kyl or phenyl. Preferred are conpounds of formula I mqel.rﬁwnmw
R is R6-phenyl, especially wherein R6 is a single substituent, and v
especially wherein the R6 25 substituent is in the 4-positio

preferred ¥ 8ounds of formula |  wherein R13, R14, R15 gﬁ&%ﬁ@"{ﬁ‘?’e

each hydrogen or net hyI especially hydrog%1 Al so preferred are conpounds
of fornmula | wherein is -CHOR3, -C(Rt3)(R19)- or -C(=NOR4)-; a preferred

def i ni t for R3 dy| | d t
P ISn(c‘irce;ygiq%mylfééécégbw@fpec' A Bt Ao rﬁ@s@d Nt
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| S en or r
19 1 RS phenyl | Lo Comnte oo Lot ach, A scaelir ain o,
pref er ably R7 RS,)alR9t, POSDLCFRAydRky (G9-Cayalkyly HCON BIPRY 00 ON(EHeCERO- or

R7, RS, Y en R2 35 is pyridyl, it is preferably 3- or
a d \r;gr:lg??z'pyrl

4-pyri dyI mdyl, it eferably 5-pyri The R7 and R8
substituents ar eQ@@f\lé‘l(@b-IQs)alkylae@éliP?{;) -Sit@ids)s afi @tb‘!sgézyadj acent to

the carbon joining thg10isNE,LOgfe/1r 26, of ma@my@scul e and the R9
substituent can be attached to any of t%
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as shown in the cfcmisismgrtg hyslrogernt, WGasCe Palkkdye -CEd, -RYOM BNs (BsChYatienys
are: (Cl-Co) 3 kyl esgem ally 5 methyl; hal ogen, especially chioro; and
“NH2. A prefl 888tituent is hydrogen. Also claimed are novel OCR5
ant agoni st corrpounds Iﬂb?prl%@eﬁﬂéchndoW? aes stdependently fseleniéd fiom fRiigrRA R1

R16 r1l OR2 11 d?’%@r&'hh@!%@ycwt abl e salt t hereof , wherein
(1) Xa is -C(R13 2- - -N(ClCGaIk}/é
OR3 CH2- (Cl- C5) al kyl - mﬂ@}qreln@pgmqtgmly@@leetﬁdd@@t|a9|groua:ﬁ9!§$'s ing of
ng(l?c:)) NH- (C ot 6ieﬁ end-CH- O)ala(l@lloCS{)1AIa}nyil R goth&r 416 a@&; Iakgyler;e
NR5- C( O) - ( C1H 506)%()PH9|5¥W’ ‘(téiﬂ“e Car%élﬁi &?hdg? act,‘%f%gl}léf 5P ISHirg'ot 3
NR - C( O - NH (C LtoGgarblowl atorfsiRl3-- , - CR13 20 NR5-C(O) - N—((C C6) al kyl )2
C(O-(C, -0C8)al kyl Pyr iy -
R6a-t hi ophenyl or RGCF% Ehﬁhﬂ“e"?ﬁf* S’lﬁ%?ooaqu na&?ﬁ%él tsF g? J:%C?IO%!EYICECs
al kenyl ; Cio)cycloalkyl(Cq-Cg)alkyl or (C1 Cs)a koxy(C1 -Ceg)alkyl;

R® R?' and R% are independently selected from the group

20 consisting of H and C4-Cs alkyl; and
R® is C1-Cs alkyl or phenyl.

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

25 substituent is in the 4-position. Also preferred are compounds of formula |
wherein R13, R14, R15 and R16 are each hydrogen or methyl, especially
hydrogen. Also preferred are compounds of formula | wherein X is
-CHORB3, -C(R"™)(R")- or -C(=NOR4)-; a preferred definition for R3 is
pyridyl, especially 2-pyridyl, a preferred definition for R4 is (C1-Cg)alkyl,

30 especially methyl, ethy! or isopropyl, a preferred definition for R is
hydrogen, and a preferred definition for R" is R*-phenyl. For compounds of
formula |, R1 is preferably (C1-Cg)alkyl, especially methyl.

In compounds of formula |, R? is preferably R7, R8, R®-phenyl,
R7, R8, R9-pyridyl or an N-oxide thereof, or R7, R&, R®-pyrimidyl. When R?2

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



R2 is R7, R8, R9-phenyl; R7, R8, RO-substituted 6-nenbered 25 het ¢rioN0Vy1(05
R7, R8, RO-substituted 6-nmenbered heteroaryl N-oxide; R10, Rl1l-substfttuted ™™
5- menber ed yl'; naphthyl; fluorenyl; 1 4 NOV 2005 VWO Q@4RReGHi633

PCT/ US00/ 11‘%@2&662?5{?17 R12 R17 -C -C heter oaryl di phenyl net hyl R18 or R18

R3 is Rl O-phenyl, pyridyl, pyrimdyl, pyrazgnyl or thiazolyl;, R4 is

hydr ogen, C1-C6 aI kyl, fluoro-Cl-C6 aI kyl, cycl opropyl nethyl, -CH2CH2COH,

B0 0 (€1 ol P AL B ﬁ%@r&@'e%sﬁﬂ%% WM Fehs falowing

i ndependent |y seb‘eud:tecbsfrom t he group consisting of hydrogen and
(Cl-Co)-alkyl; Réa is 1A 3 subsidituents .{,\ndependentl sel ected fromthe
group consisting of lyydilog E] R.pa Ogﬁr%e% Fngoﬂy\’ﬁ‘r/RgCF, SOz

R12- phenyl, 0 -N X X het eroaryll and , wherein X is
-0-, -NH or -N(CH3)- ; Fﬁ%ﬁdentm el eandd the group

consi sting of Réa and CH38®2 and'R8 ar eR¢ ndependgft |y sel ect ed from

the group consisting of A 15 Co6

-OCH3, -0- acyl and - Drgfer redF@C}- d)l'«r'}é %ﬁfﬂl‘i@@ﬁ afﬁhéﬁﬁ%m es_p@,qiallyCHZF
- CHF2, -CHO, 0.hayddrilWspaeydilyBHiony:; eandieNHpy W priefemed Rmubstituet ,
- N( R20) CONR21R2 CONH(chl or o- (C1-C6) al kyl ), - NHCONH( ( C3- C10) -

cycl oal kyl (C1- ce)samxdf PyeN.. NHCQ( C1- C6) al kyl , - NHCOCF3, - NHSO2N((Cl 20

itlor, g ”“@@%53%”'&9@@%&@?@%%?85@"%
cycl oal ky al ky - -

6) al kyl | -osozcé%‘h%%z%'&‘y?@% f%l“kyl - OON R20R21, - CON( CH2CH2- O CHB) 2,
- OCONH( C, - C6) al kyl , -C02R20, - Si (CHS)Sa §(5OC( CH3)2)2; 25 R10 is
(Cl-C6)al kyl, -NH2 or R12-phenyl; sq%stl tuents i ndependently
selected fromthe group consisti ng of yd Cl1-C6) al kyl, -CF3,
-CO2R20, -CN, (Cl-0Cp6)al koxy and hal ogen; R% 4, R15 and R16 are

i ndependently selected fromthe group 30 co of hydrogen and
(C1-C6)al kyl; R17 and R18 are independently sel ectied ferthe gr oup

consi sting of hydrogen and C1-C6 al kyl, or R17 and Rr1d together are a
C2-C5 al kyl eh@ g§Fé agmacepticalyhaceastabie sal thareas, VheeiRre attached forma

?pl ro ring of 3 (f)o 6xeas bO(RYSIEC(R1H(MIOY-, 2000)-WIDOONESH89((E¢Td)aRoN-1 1633

0R3 CHo- (C1-Cs)alkyl R® NOR* Q-CiCelalkyl - GH-(Cs-Celalkyl

~CR'™- ~CR' ,—C- —CR"- , —C- ,
O-CIOMC 1-Colalkyl O-C(O}-O-(C-Calalkyl  O-CO}-NH-(C-Colalky!
13

15 ~CR"- —CR"— —CR"- !
O-C(O)-N(C+-Co)alkyl)z NR®-C(0)-(C+-Cg)alky!
~CRI- ’—CIJR"’ ,
NR®-C(0)-O-(C ,-Cg)alkyl NR®-C(O)-NH-(C 1-Cg)alky!
TRS'C(O)'N'((Q'Ce)alkyl)z C(O)-(Cy-Coalkyl
-CR"*— - —N—

Ra is R6a-phenyl, RSa-pyndyl Rﬁa-thlophenyl or Ré-naphthyt;
R1 is hydrogen, C1-Cg alkyl or C2-Cg alkenyi;
R2 is R7, R8, R9-pheny!; R7, R8, RS-substituted 6-membered
25 heteroaryl; R7, R8, R8-substituted 6-membered heteroaryl N-oxide;
R10, R11-substituted 5-membered heteroaryl; naphthyl; fluorenyl,



R19 is R6-phenyl, R6-heteroaryl, R6-naphthyl, C3-Cl10 cycloal kyl, (T3-NOV 2005
C10) cycl oal kyl (C1- C6) al kyl or (C, -C6)al koxy(C, -C6)al kyl; R20, R2 1 and R2z

are i ndepe sel ected fromthe group consisting of H y
d fedss lected f h i sting of o KV

and 5 R23 I's al kyl or phenyl; or (2): Xa is -C(R13)(

-0-, -NH, -N((C1l-Cg)alkyl)-, 10 15 OR3 CH2-g C1-C5) al kyl -R3 NCR4a
OC(O) (Cl c6)alkyl 11 I --CR13- , -CR13- , -C , -CRI3 OC(O-(C
1-C6)al kyl O C(O)- NH-(ClCG)aI%yI CR13_ - 73C)C(C))-N((Cl-CG)aIkyI)Z

NR5- C( O) - ( C1- CB) al kyl CR13- /39@5 o)~ o (C 1- c6) al kyl

NR - C(O) - NH- (C 1- C6) al kyl - 3.6 CRI3 NS~G&lerdlrl CL- 09 al ky!) 2

C(O - (C1-Co)al kyl s R6b- phgreyl , R6b-pyridyl or

R6b- t hi ophenyl ; ﬁé@é‘e%?ﬁf‘?bhd 1-C6 al kyP" cycl opropyl met hyl , - CH2CH2OH, 20

G20 0. (c%nc:escz5 ?l y R .scmza%@nw;wa c;@mhwl RGN O Migzoly; ]

a r n
Rl, R2, R3, R5, 45'9 ngf% -las O3ef | lh-k% algﬁ ‘ﬁ ggﬁ%my?ed
are corrpounds of GHzGﬁz@&l@ﬁz%E&(% Q&)ﬂ'@)"R@Hpﬁé@yD (C1e§p)§é|'F)é4 ly
wherein Réa is @-@H%G @)Nngwmé@@d NRI(T;- e?,mwadm-mmosw cnle:sf)mgl

substituent is int -p05|g|on so preferred are conpoun of mul a
11(1) wherein Xa is - R bere #dereogent By selectaghitam thegrogp eoasissiag of

ge;I nition ;or gydmgpwamty)ml eglp)amya,l I y 2- pyri dyIh a preferred 30
efinition for 'S C|a t ropyl, a
preferred definition h) % O{X &'ﬂﬁ[j’g c«iﬁﬂyf”g’e 'ﬁfséerfé%géremm%&ﬁpror
R19 is R6- phenymon%mng:oh’pmﬂmnohalfogenu’r@f::ﬂ,ﬁﬁ:)(? ,REN, sCfig%@gerl-ghenyl

(Cl-CB)al kyl, 1 4 NOV 2005 WD 00/66559 PCT/US00/ 11533 -8 especially
met hyl . Al so for conpounds of fornula 11( 1) R14._ P&§ and R16 are

preferably hydr oggactel ef-fiagh f ocol g, eiyHRa is
R6b- phenyl , espemgl&d5 %I\:h%é rein @%\;%b IS a SI ng e substltuéﬁ[g)xa}ﬁgﬁgspgm ally

wherein the 5 Rt Stuent is in the 4- position. Also preferred are
conpounds of for mul a RE(ig inddpreientiXaeletteCHORBthe GidBpHdrRisting ofrR and

- C(=NOR4a) - Fﬁ%@%ed definition for R3 is pyridyl, especi aI |y
2-pyridyl, preferr éfinitions for R4a are cycl opropyl nmet hyl and

trifluoroethyl, a prePRéranstiR8deeiimianemdenty sRESted fiaynitheggnoupaensisting of
preferred defg ni occe?akleﬂ\Q &g‘énRﬁ\lRﬁR“yLOHLQdF%r -OCMOLDGR YR fankOTF 4
11(2), Rl is pre , especi al
S B odageh shemieGs, “EN, -CHF, -CHF,, -CHO,
-CH=NOR?®, pyridy!, pyridyl N-oxide, pyrimidiny!, pyrazinyl,
-N(R®)CONR?'R??, -NHCONH(chloro-(C1-Cg)alky!), -NHCONH((C3-C10)-
cycloalkyl(C-Cg)alkyl), -NHCO(C1-Cs)alkyl, -NHCOCF3, -NHSO.N((C4-
20 Cs)alkyl)z, -NHSOz(C1-Cs)a|ky|, -N(SOzCFs)z, -NH002(C1-Ce)a|ky|, C3-C1o
cycloalkyl, -SR?, -SOR®, -SO,R?, -SO,NH(C1-Cs alkyl), -0S02(C1-
Ce)alkyl, -OSO,CF3, hydroxy(C1-Ce)alkyl, -CON R*R?', -CON(CH.CHy-O-
CHa)z,
-OCONH(C1-Cg)alkyl, -COR?, ~Si(CHa)s or ~B(OC(CHa)a)z;
25 R10 is (C1-Cg)alkyl, -NH2 or R12-phenyl;

R12is1 to 3 substituents independently selected from the group
consisting of hydrogen, (C1-Cg) alkyl, -CF3, -CO2Rz, -CN, (C1-Cg)alkoxy
and halogen;

R13, R4, R15 and R'6 are independently selected from the group

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

R17 and R18 are independently selected from the group consisting of
hydrogen and C4-Cg alkyl, or R17 and R18 together are a C»-Cs alkylene
group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;



nethyl. Also for conpounds of formula 11(2), R14, R15 and R16 are 14 NOV 2000
preferably hydrogen. In conpounds of fornmula 11(1) and (2), R2 is - )
preferably‘% R9- phenyl; R7, R8, R9-pyridyl or an N oxj ;
R7 rop}ﬁ-?sﬁ 15 When R2 is pyridyl, it is prefer ab#‘g%%fst}(glgﬁg
4-pyridyl, and when pyrim'dyl, it is preferably 5-pyrimdyl. The R7 and R8
substituents are preferably attached to carbon ring nenbers adjacent to

t he carbon joining the_rin totherst of t nd the
substituent can be attﬁéh%% 'lPBeQMSy FbT glgroary! ﬁapﬁpﬂé‘yﬂéé FVFMC@%M
ring nenbers as s@%\m,@@ oC)afkyt BFOUCRIKXY{OF- Pr ef erred R7 and
R8 substituents for cog&pwsg s1 ?% or‘:urrg i {ly Il(eil%fgéal K espeC| ally
net hyl ; hal ogen, espec I’R/ apg| r&’egfdqu(]%” ¥ SRR XOHLt i t uent
i's hydrogen. AﬂOtdSMs;@ta'@e@ftH ahdt@eCiakemt and i s a phar maceuti cal

conposi tion f treat f ng an effective anmount of a CCR5

A el R ing;

ant agoni st of 25 for m™W th a pharmaceutical ly
accept abl e carri ef@): Anot her aspect of the invention is a pharnaceuti cal

conposi tion for treat gep-cyR18R18).- i @)- -OaNNHARN(OFCS)alkgm-, graft v.

host di sease, arthritis, rheunmatoid art hr| tis, inflammt ory bowel di sease,
atopic dermatitis, psoriasis, asthng, er | t r05| S
conprising an effe@ﬁﬁle 3(C|df1"(ﬁl{}c5)ﬁ|k§d- (gfﬂt agoé &b) bef(gﬁ)ﬁﬁﬁy in
conbi nation with @ m%%ﬁ‘l}t_l cally accep@bl e, CapR'®~. Yet anof her aspect
of this inventon |s a rethod of treatrrent of HIV conpri sing adni ni stering

ant agoni 8t compoun@ GO/ A QT GINaSRets8RES 1t he i mvent fon is a

met hod of treatnericpPB-solid organ -%q:ah%-pl ant rejection, graft v. host
di sease, arthritis, rheumatoid arthritis, infl arrmatory bovvel di sease,

PG o bt S GRS BT R 1L srhe eSS M

in need of such trggstent an ef fecti.vecrd®wunt of a CCR5 antagoni st

conmpound of for rrula I or 1. Still another aspect of this invention is the
use of a CCR5 antago of formul a | 5 | LS dpyention in

conbi nati on vvlth og\éq p%@d%n@sw&%l ﬁé 'bt(og'&l%&ﬁgé%wuseful in the

t r eat ment of odefl ciency Viragtstor the treatment of AIDS. Still
anot her aspec of t i's |nvent| on is the use of a CCR5 antagoni st of
formula I or I'l of this invention in conbination with one or nore other
agents useful int pé@i Nelhe1$te)albyid or g (CinSpliatieyt  rej ection, graft
v. host disease, iJH4®omatory bowel disea ! _rheumatoid 10 arthritis or

nul tiple sclerosis.” The CCR5 and antivi Phl 'or other agents which are
conponents of the coanﬁaﬁR@thpbanylbBeamyrldybmrdﬂ%thmpfwrml ngl e dosage form

or they can be admi ni sneﬁgq;uw@@@Cglayk | 2cyeldpré dt ALEHe dosage
forms of the _gctiv I L OF THE
PG St e e
unl ess ot herw se ChBC¢AY-dIH-(GN-Bghalkylror!-CiHa0{ O)N (@4 Kghalkpld4; i ons of al koxy,
al kyl am no and R6b is CH3SO,-; and

R1, R2, R3, R5, R4, R15, R16 and R19 are as defined in (1).

25 Preferred are compounds of formula II(1) wherein R2 is R62-phenyl,
especially wherein R82 is a single substituent, and especially wherein the
R62a substituent is in the 4-position. Also preferred are compounds of
formula li(1) wherein X2 is -CHORS, -C(R")(R"™)- or -C(=NOR#%)-; a
preferred definition for R3 is pyridy!, especially 2-pyridyl, a preferred

30 definition for R4 is (C1-Cg)alkyl, especially methyl, ethyl or isopropyl, a
preferred definition for R” is hydrogen, and a preferred definition for R™ is
R°-phenyl. For compounds of formula li(1), R1 is preferably (C1-Cg)alkyl,



di al kyl am no) represents straight and branched carbon chains and copyg¥ iEi
20 fromone to six carbon atons. Al kenyl represents C2-C6 carbon chains

havi ng oneyw@roolsékse Unsaturated bonds, provided that two unsapgtgiseshignds
are not adjacent to each other. Substitut ed phenyl neans that the phenyl

group can be substituted 25 at any avail abge position on the phenyl ring.
Acyl neans a radical of a carboxylic acid having the formula alkyl-C(O)-

S oyl onl kyt- ( eshes R st oS0 B BoRBel g TR EPH T BT 4 %009 S
ggtero?lr(y: are @Ie éignabllth/rcbognenaryl I s R12-phenyl or R12-naphthyl; and
ot oroarol 1 epr eaent ?@@?@%8&&%@39 o igimpBafE) e p! @@%?ﬁ%-phew
groups of 11 to dspeatadiyaviereimB®l ina singlesebstituent, andeppeciatiy Wer@éltb%t ed
from0, S Ofg'\' 6y &6&%&;@%%@4'd&ﬁrdnupAu§egpr@f<fr% ‘Fé(ﬁb oruhag of

structure an haV|ng I Clen trons to 35
provi de aromat i doaﬁuhadt(eéwhe;ﬁemmww@ﬁ ¢ te(R' |)r665 )’d@r &tin2adj acent

oxyggn ang/ frtst Wrbtlrred eéﬁmtlEﬁlfoﬁRchgd ST QRS Elp)fridwfprefé@fé@pn at oms
can e supstitu C

N- oxi de. g‘feg'ir%t rf?r g% e B gﬁﬁr%‘sﬁwewéylgarﬁﬂ}'f@?f PPy’ ap rf?%fr%g\/

WD 00/ 66559 PCT /déBoRichl BB R isthymirogely, arahel Mefgrrediylbfm"t‘pmfoaR "*ds r@fﬁtmrqd
het eroaryl bounsorgoo?n;gaﬁﬁwngf forfld zj ﬁylnsr ppéfbegmwm %QEI!&?P%éb\éhaﬂgd the

N- oxi des t her eof ered oar rin carb ons can
substituted by Rmethyk Rﬁpfogmumunuymfdanmwadﬂ&geﬁéﬂ Rt and&'§larei ngs are

furyl, thienyl, azolyl, isothiazolyl, imdazolyl, pyrazolyl
BRI yobth .

and |soxazolyl |ngs haV| ng, one heter atom cantﬁ Pl e&m
through the 2- or 3- PEAMpeyndsSof igpRyl bd) rai"\‘i’g@)hg‘v i$QreiRER léHa B are
Ere ﬁfz gr ?Slsng 0: Remhédgl :(RIY IR, :T@ g%tﬁ),ﬂfrbrfarm*oxﬁﬂgmﬂe@fgbﬁflgs RBy BR qafrinyidglt e
oo Cqu ol B " PERIEER B A ﬁﬁezsﬁ'vﬁij% EoRIGV, AR BROB AP S
and indolyl. Pr e;jreferawy;ﬁ}pplnmndyl JhesRT aodi smbstnteenm@rwefefabb'rmt}ﬂed
rings at  R2 arg Q"aﬁ&?h Pﬁg rﬁgﬁ%%rs Hh@Re %ﬂt‘ﬁeacaﬁ'bGﬁggﬁﬁﬁ@tﬁE e3ind refdt 8P,

the R10 and R11 su are_prefer car ri ng
menbers  adj acerthetBolerulecand e FS.SHbﬁtgusnbcan Bg 2itaghad to-apy att

mol ecul e, and Rlbmdinihg uNsebefiiéd catton nn@ﬁv@ﬁsérs hé sﬁohmteﬁddwif@m i's

dj t ot h b | | Cy
2 in 2-pyr 2OIyIG0 %rﬁaol?ﬂqésof Brdia Loptrafed e syt TR Sapfunds ©
adj acent to the @fZotioula) Ibarﬂ n¢C1-Osialkylngspecialhemeasby!. dialog@n rﬁﬂl@ﬂﬂlly

Hal ogen repr esendtordl WHP-NIQL! %r&efé?FéHTPQ%%shﬁ%t i2Qyh: n0( Cl- C6) al kyl
represents a straight or brafched kyl chain substi uted 1 to 5 fluoro

atons, which can be a%’f‘%tbﬁéés%cttqféhe ameention igig PB?EH?C%%%HOM'“E‘%
- CH2F, - CHF2, %tn@@@ﬁ?ﬂvaﬂﬁnpr@ﬁi’@a effedtiVBeirapent 6ta 00RBEhetgdnist of

Slmgggg FLVZQgCR fo?r% 290 %m Thation Wi ugtphsallj'malc%'u %llyt/ gcégp Sble carn}:-r RNA
Another aspect of the invention is a pharmaceutical composition for
treatment of solid organ transplant rejection, graft v. host disease, arthritis,
rheumatoid arthritis, inflammatory bowel! disease, atopic dermatitis,
psoriasis, asthma, allergies or multiple sclerosis comprising an effective

30 amount of a CCRS5 antagonist of formula Il in combination with a
pharmaceutically acceptable carrier.

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

35 the invention is a method of treatment of solid organ transplant rejection,
graft v. host disease, arthritis, rheumatoid arthritis, inflammatory bowel
disease, atopic dermatitis, psoriasis, asthma, allergies or multiple sclerosis



25 One or nore, preferaby one to four, antiviral agents useful in hAtNOY 2005
H V-1 therapy nmay be used in conbi natlon with a CCR5 antagoni st of the
present i nwanbiegsse The antiviral agent or agents may be conmbPeEUss/t1E3 he
CCR5 antagonist in a single dosage form or the CCR5 antagonist and the
antiviral agent or agents may be adm ni stef@d sinultaneously or 30
sequential ly as separate dosage forms. The antiviral agents contenpl ated

for use in comnbi &g’nb ddmihle R int A PHESEIH trbBtrRartl S effective
e ana nucl

conprise nucl eos eotl1 de reverse tra hi bitors, non-
nucl eosi de rever§@0Uﬂhﬁfs%Q%@@@mgﬂﬂ'%m@u’ﬁeﬁ%@iﬁq ﬁ‘H" itors and ot her

antiviral drugs |ist eStlI‘PQh@%He’ﬁQE e& Ofith invédtion ishtheaise! @f%CORI@hhtHgbnlﬂ;tn
35 particular, th I hat cont enpl at ed

conbi nation wi t h fodm rdk@ﬂ%%l%’@&“%’ﬁ i H?E‘Bﬂ'?ﬂ}m‘f‘"éw 1 TQF%?M'HF&{? "
"nucl eosi de #nd aucihe@hgdﬂtsr@eeman the seatment aisidumani lnrmonsdefidieMRTVirus) as

Po 1 Usool 11633 L 18 ERBHRECo AR S HA ATt B TR s Sfe ppe >
reverse transcri atCGRS antagoristafiernuiiad fordbofdhis ieyentien unmbmaiwnomkn ral
genom ¢ HI V-1 RNéhé B fhorp roQNéraédg H‘%}ﬁsé%@hﬁheTNQéﬁ’éntsd#'stoﬁB 'o‘?gWﬂﬁsblHHtUde

zi dovudi ne (AZT) av tbra narre from

d axo- Vel | come | rRiectione 9eaft knhastidisgase, infemmatqry: SiReasRe Menatoid
avai |l abl e unger HhRritid aﬁaﬁultrp@éigaamué r TRe BCRE cnd\istivirabar btrterGments which

Princeton, NJ 08543: zalcita e (d vail ab me
from Roche Phar nﬁﬁeeﬁ‘?rpeﬁl &n tslﬂj?h g "\%" %Wffd‘ é’%@éﬁiﬂg%&%g?gﬂ%é{h@f (Jlig%edeba
under the ZERI T faredemthei cande aimintistereDsdgarate!Bo @i kbcaoprisingiseparate, NJ
08543; | am vudin I radenane from

G axo- Wl | cone Rggée%m??r@réadg%ﬁ?aﬁuk%dﬁzaﬁ%g&@;acgﬁé (1592U89) di scl osed
in W96/ 30025 and avail abl e under the ZI AGEN tradenark from d axo- Wl | cone
Research Trigngl ey £B TESCHRAPTIONIOF diHE WYENTIONS (POM - PMEA] avai | abl e

der the PR 94404;
obocavis (Ve 1801048 UsadNeriBoMeiolpRg BLTe AR usarAS defmdd befdi,

di scl osed i n EP- ufARs8 biferaisk nBidaf&®533 and under devel opnent by

Bristol -Mers Squi bb,
transcriptase inhibi to w rﬁﬁgi“'ﬁn‘gf %ﬁ%}w%ﬂ%ﬁ% talﬁyléfﬁ(ﬁ%%ﬁ_dl%w and
BCH 10619) under dmm@p&)pemsemﬁ ﬂw@n@ﬁ%@nﬁ%ﬁe GauReN chpissand-peNtainsgy
Canada; emédl Cfrbﬁ-pbﬁ‘@tc[ énx)ca'?ﬂ_&;] aldmse€nsed from Enory University under
Enory Univ. U S i angl e
Phar maceuti cal s, Dur ha% k%&d ?Pf@%htgg?%& %ﬁg[‘gg’ﬁtﬁ%%@%.@bmc and
named bet a-L-2' ,uasatdratéetmbysd5 provintea thpt twike najaluraiedserhdsyaréatat ffacent

Uni versity to Vi g&?g’a‘g’g‘%&eut I cal s, New Haven CT 06511; DAPD, the puri ne

nucl eosi de, di am no- puri ne di oxol ane di sclosed in
0656778 and Ilcensed bypubstityedpheaylgnegns thatthe PUﬁﬂV'e@@PP)Paé\‘b%HP@i'tb!tQ%

Triangle Phasgiacaybhy alaiatRibBsion A B8 henyanfigl odenosi ne: (Fdda), 9.
(2, 3-di deoxy- 2- quoro-%—gM hr eo- entofu anos @% den ng EC i.d st bIe 30
puri ne- based reverse t EE‘PFBF @ 'ct?rllP N 8" thg o

alkyl-C(O)-, aryl-C(O)-, aralky-C(O)-, (C3-C7)cycloalkyi C(O) (03-

C7)eycloalkyl-(C1-Cg)alkyl-C(0)-, and heteroaryi-C(O)-, wherein alkyl and
heteroary! are as defined herein; aryl is R12-phenyl or R12-naphthyl; and
30 aralkyl is aryl-(C1-Cg)alkyl, wherein aryl is as defined above.

Heteroaryl represents cyclic aromatic groups of 5 or 6 atoms or
bicyclic groups of 11 to 12 atoms having 1or 2 heteroatoms independently
selected from O, S or N, said heteroatom(s) interrupting a carbocyclic ring
structure and having a sufficient number of delocalized pi electrons to

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



under devel opment by U. S. Bioscience Inc., Wst Conshohoken, PA 1942?.5@8%05
term "non-nucl eosi de reverse transcriptase inhibitors" ("NNRTI"s) as 6

herein nea%&d%s gucleosides that inhibit the activity 35 opci¥pdifssyerse
transcriptase. [ypical suitable NNRTIs include nevirapine (BlI-RG 587

avai |l abl e under the VI RAMUNE tradenane fr.ofg Boehringer Ingelheim the
manuf act urer for Roxane Laboratories, Colunbus, OH 43216; delaviradine 1 4

N0y 2005 0,00 SR aag) ST SRR3R b8 BB ok Rl LSl iy e
ef av: rglnz (Dg/P A8pimidinyheyzaziayli, pyadarneytarst thes Bldoxidesdareo84 or and

Wi ngton. DE SMIGREHEGpsi o MERE7Berbol BiEHIE an ERUUBRRRUEA BYR Tor RTL,
devel opment by RiraupsciTxpisatiSupgoiveredietrieant sngsiaredant; thmy{amroy,
(formerly Shigong ﬂlf.z? ﬁ l%&ﬁ%&ol?n@ﬁ FSMWWMP%‘M& )soxazolyl 5-Membered

th|o4|sopropyl IH-|mdaz -2- rbonate
di sclosed in vxoerS/nmn@onarmt@mé@"bmewme BFQ}?Q%&\E %‘ VA”S
(Pgaz rracr:]eut i cal ?‘ 'mbRbered Aa é'hlévn ; nEPtviehheisdtohts Gre Widlefelily joined through the
et hoxy- met et en

H, 3H) - pyri mi di né %)Bﬁ'é'%mdlr% ErgiaxB%tW?{’%Bb?'éht?eﬁ%%ggﬁegﬁmé%ys"gw dedsd
?evel oprent by Tiroranié deRraandgeoups ahmed dbovesrg.gNQUDRO, Hhthatazinyl,

+) - cal anol i ves disclosed in NIH
U. S. Patent 1%0 M&%@ég[&l&ggﬂggg‘ %HW%L@I&%'hﬁaylarch which is
co- devel oping (+) cal aﬁfﬂfeﬁedqumtsrpf\au@iltui@@sfprﬁsmembefeam%temlrnnsasraéb| e
product. The termg zpd eés&md aboRd.t Wherl RIS A @mem@dréwh@uemo@@agﬁoup, the
inhibitors of thfo HIV Bease an eégr% ﬂ {1 gtfor the roteob¥t|c
cl eavage of virfR SubsHtuents are prefeably attagned;to gararhy
po} yproteins), 244 ad:ém té hlee lcaﬁbon }dmahgftbé(tlhgdbahepeet ei the rholem:ule rand R
i nfectious IV 1. HYV

pept i dor et e by 99 Pofohbrat.l reiaaigtis SRS ek

substanti al peptjothingtier ding & the eesy ofmmmomwa\(ael aslis 2-pyre! rBIl isas wel |

as nonpeptide pr t r ReRE bhg{y& f & BbAGSIHINRN)
25 Typical suit @Efé}ésgénc u etBséaaﬁll'tﬂ)anvrl"\6 Ro 3%} 89‘\5%) avai Ieabl e |2@ k@rd

gel capsul es und@p ringeto tRerepicef thedneleawe. and as soft gel capsules under
the FORTOVASE tradenanpiafd fﬁ fRersse M AILTRS atHiba bFomisdhdiodo. NI 07110- 1199;
sy

Loy, COBT.S50) B Lol A B olarmmplesr e,

Laboratorie Abbot t Par
t he CRI Xl VAN t r aslénstitaded lbqn’h 6 dluogo @toms) wbich cambe ahached tesha sag® 0004

nel fnavir (AG 1341%@%&&% Stdrlﬁ@leé t heH ¥, RALERT -CF3desROBIf BAd-BFaCFgN
Phar maceuticals, In aJol I a 2037- 1020 appr %II’ é14l V\M%b
tradename AGENERASE, ﬁ”ﬂﬁfﬁpe%ﬁ?'%@ﬁ%‘?tﬁ’tee%’?@“%ﬁfrg ff@% (FHHRPOUEL S Hpent by
Vert ex Phar maceuiieahSsuffSiehnto loweaiM-dgRNAMadRRIBvER11 and avail abl e
from d axo-Vg | come, sResearcn TrEAMIY onbo YOHE arfilirG RIS LsBAS §F Ant-

program |a avir
HIV-1 therapy may be used in combination with a CCR5 antagonist of the

present invention. The antiviral agent or agents may be combined with the
CCRS5 antagonist in a single dosage form, or the CCR5 antagonist and the
antiviral agent or agents may be administered simultaneously or

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

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

The term “nucleoside and nucleotide reverse transcriptase inhibitors”

(“NRTI" s) as used herein means nucleosides and nucleotides and



(BMS-234475) avail able from Bristol-Myers Squi bb, Princeton, NJ 08134,340\, 22%
(originally discovered by Novartis, Basel, Switzerland (CGP-61755);

NOV 2005 Wayveeesab9 PCT/ US00/ 11633 13 450, a cyclic urea dlm@b@ﬁkg,by
Dupont and under devel opnent by Triangl e Pharnaceutical s; BMs- 2322623, an
azapepti de under devel opnent by Bri stol - Mtelris- Squi bb, Princeton, NJ 08543,
as a 2nd- generation H V-1 PI; ABT-378 under devel oprrent by Abbott , Abbott

Park, 5 IL 60064, Y Z
di scovered by Shi Qﬂg;u%@ %fegafalﬁaﬂrnﬂdnt th%%{dtmé V ‘pd&v \ﬁ%%%@}“e the

nment
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1H 1,2, 4-tri azol GITBUEEFB@%{W licepsad fromm ?WWP'@RFWM PRYARIV. 35
Inc., Costa Mesal. S APatdrit NfﬂrBJBMEGBEarﬁﬂdncﬂ@rrmabpmnab?Td»a!‘mgre bed in

S et to. ?Doéﬁaégéﬂcé‘%e%ﬁ{??a 3507, Bl R E eifaLeBe e
man al one, or asapgmamgd eta Neav, zeuimsem@erlee@gytm?emwm@mslemm Yaie
mul tidrug copdi n@inivilisit &S IRIrePhaffRGSItRalY, NdW HEVIRICTTde819 ; aPAPD, the
purine nucleoside, (-)-beta-D-2,6,-diamino-purine dioxolane disciosed in EP
0656778 and licensed by Emory University and the University of Georgia to
Triangle Pharmaceuticals, Durham, NC 27707; and lodenosine (FddA), 9-
(2,3-dideoxy-2-fluoro-b-D-threo-pentofuranosyl)adenine, an acid stable
30 purine-based reverse transcriptase inhibitor discovered by the NIH and
under development by U.S. Bioscience Inc., West Conshohoken, PA
19428.
The term “non-nucleoside reverse transcriptase inhibitors”
(“NNRTI"s) as used herein means non-nucleosides that inhibit the activity
35 of HIV-1 reverse transcriptase.
Typical suitable NNRTIs include nevirapine (BI-RG-587) available
under the VIRAMUNE tradename from Boehringer Ingelheim, the
manufacturer for Roxane Laboratories, Columbus, OH 43216; delaviradine



guadr upl e conbi nati on therapies. Typical suitable known anti-H V-1 14 NOV 2005
therapies include, but are not limted to nmultidrug conbi nation therapies
such as (i | east three anti-H V-1 drugs sel ected from t

ne
5 a sei"&??’qgfs‘) and one NNRTI; and (ii) at least two anti ?WIQO’W&

sel ected from NNRTIs and Pis. Typ| cal sui til§| e HAART - nultidrug
conbi nation therapies i ncI ude (a) triple nbi nati on therapies such as

two NRTlIs and one Pl ; two NRTlIs and on %E:I: . and é@?@dﬁuadrupl e
conbi nati on t her EPHAE, L&@O% )fﬁ‘é%lab{ﬂ)umﬂ@e §@ Qtraden ®M or one
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00/ 66559 PCT/ USODuthaB3NCI87F07;AR0E ( Aacalanolide ANRCH78464) apdiB.cnumaiiabl e
to take a reco”m@#\?‘&wésec%a%?% pﬁFﬁH—?@J 8f P‘éﬂém'r\!@rs?@a%@bl ﬁé@néEd fcPrell LY,

and for those se. on reconmren re
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many 5 patient San@ralﬂ@éﬁnﬂﬂét@ambt@bd@ﬂ with saquinavir and ritonavir (each
o earhoi o Choottayiin iR BRuflorFIRS By niefPRALAS AR

of the HIV-1 protease, an enzyme required for the proteolytic cleavage of

viral polyprotein precursors (e.g., viral GAG and GAG Pol polyproteins),

20 into the individual functional proteins found in infectious HIV-1. HIV
protease inhibitors include compounds having a peptidomimetic structure,
high molecular weight (7600 daltons) and substantial peptide character,
e.g. CRIXIVAN(available from Merck) as well as nonpeptide protease
inhibitors e.g., VIRACEPT (available from Agouron).

25 Typical suitable Pls include saquinavir (Ro 31-8959) available in
hard gel capsules under the INVIRASE tradename and as soft gel capsules
under the FORTOVASE tradename from Roche Pharmaceuticals, Nutley,
NJ 07110-1199; ritonavir (ABT-538) available under the NORVIR
tradename from Abbott Laboratories, Abbott Park, IL 60064; indinavir (MK-

30 639) available under the CRIXIVAN tradename from Merck & Co., Inc
West Point, PA 19486-0004: nelfnavir (AG-1343) available under the
VIRACEPT tradename from Agouron Pharmaceuticals, inc., LaJolla CA
92037-1020; amprenavir (141W94), tradename AGENERASE, a non-
peptide protease inhibitor under development by Vertex Pharmaceuticals,

35 inc., Cambridge, MA 02139-4211 and available from Gilaxo-Wellcome,
Research Triangle, NC under an expanded access program; lasinavir
(BMS-234475) available from Bristol-Myers Squibb, Princeton, NJ 08543
(originally discovered by Novartis, Basel, Switzerland (CGP-61755); DMP-




graft v. host disease, inflammatory bowel disease and multiple scl er’c{'s’vo:y 1005
whi ch can be adm nistered in conbination with the CCR5 antagonists of the

present i nw},@g@&sgre as follows: solid organ transpl ant rejmet/issaess
graft v. host disease: imune 15 suppressants such as cycl osporine and

I nterleukin-10 (1L-10), tacrolinus, antilymphocyte globulin, OKT-3
anti body, and steroids; inflammtory bowel disease: |IL-10 .(see US

5,368, 854), steroids_and. | £ di ne. ' WL SH te,
22athi opr 1 ne. . cyiPOrmBeghANEH iscayBreg by BHRNS i tdat el SiopRaritty X ©
mul tiple scl er osTaangletharmacauticals, BMS&322683, an gaapeplide U0deoi ds.
Csomeric (0.0 AMIPPSEPEY BB Myert ol By PinCHomN, DB3ES, Bf a B e
The invention &og@@@f@ﬂiéﬂé‘ﬂ}/:ﬂ Pls 48 -8 5% wBAsr QQYﬂOPWeBEBém ,aﬁ,ébofit %raw‘;'-
et Ure g B hoe G et bhnol |y oxy!

, e.d. , : _ i ¢ r ox
group. These con%b&'l‘tb‘gHDOQ‘régh‘PBP%‘f#’dﬁ%éiéﬂaiueglef'gegl%pégme%{%é( gryren Y Y
g)cj?gpl ez of | S“ChPﬁﬂmacmwa&Qmm,tclautflas@ﬁlimmwmsi um cal cium al umi num

and silver salts so.,. conte o Wit
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strong acid, whiaetivasiopaiddeelisawasgliseavered abiia NGl ang is gpdar gevelopment
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mal i c, fumaric, stavadimec,|Lésisatistiosed imeAjnamotoet REHdL268qniak t her
i neral and Gar baxykido abliSniyGl L), & PMlend Mod 1198 8dbBat Beagrd7, Az s ar e
prepared by cont I'Ng 'the Tree base form wth a su?fiment ‘amount. of the

desired acid to HPOMRIER 47488BE, 4752505, =nelRARR Yo Rar isaMaiable Hader tRe pase
L0, 2 SR rabsaglampatiMane MO b U sl o

.pot assi um.cat bonat e,
ammni a and sodi 8%%@‘@&55&%& B’F’pli'hl'ée?i Pgévdo%igre'%a_(%&b?f ?%P%'Bﬁ?@%ﬁ
r elsr)gclt i ve sal t lpronEelmfmmm@h arnd ditution witp nmaser; a dpsepeaboets] te abbub0
solubility iJy polat. tSa: .agi sal i
equi val ent t%) th '?'oﬁig)é%gt |§?/'e ' rfeéerr%ieisé 8?% a’fb(q)argt %E‘?E@e@%ﬁﬁ@ghﬁw >
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T eE Sre" cons, it e NuNe, oL s a0 e ekt Padobsse,
conpounds for pu?’{%’é%“vg‘#‘] 'R ORBP Gh 2 %Hé%’dﬂ&o%qan?/ﬁgﬁ%}{\}g Oéﬂ 1@gn be
made by the procedcrogsarukgiday, 5o is peefared. Rentafuaidel (O Y78 hE-20) ccdg@aneino
described i rbé hea[‘ﬁ’il éy?mi@% 6e$qﬁtei,d?§’closed in U.S. Patent No.5,464,933 licensed from
Duke University to Trimeris which is developing pentafuside in collaboration
with Duke University; pentafuside acts by inhibiting fusion of HIV-1 to target
membranes. Pentafuside (3-100 mg /day) is given as a continuous sc
infusion or injection together with efavirenz and 2 Pl's to HIV-1 positive
30 patients refractory to a triple combination therapy; use of 100 mg/day is
preferred. Yissum Project No. 11607, a synthetic protein based on the HIV
-1 Vif protein, is under preclinical development by Yissum Research
Development Co., Jerusalem 91042 , Israel. Ribavirin, 1-B-D-ribofuranosyl-
1H-1,2,4-triazole-3-carboxamide, is available from ICN Pharmaceuticals,
35 Inc., Costa Mesa, CA: its manufacture and formulation are described in
U.S. Patent No. 4,211,771.
The term “anti-HIV-1 therapy” as used herein means any anti-HIV-1
drug found useful for treating HIV-1 infections in man alone, or as part of



schenmes, by the nethods described in the exanpl es bel ow, and by usi ngr W
met hods described in US patents 5,883, 096; 6,037,352; 5,889, 006: 20 4NV 265
5,952, 349; w3deeasd 77, 138. The followi ng sol vents and reagent scfi¥%od?S 633
referred to herel n by the abbreviations indicated: tetrahydrofuran (THF)

et hanol (EtOH); net hanol (IVEG-i) acetlc aqgd (HOAc or AcOH); ethyl acetate
(EtGAc); N, N-di net hyl f or mam de ); trifluoroacetic acid (TFA);

i chi or oper bens BGHEMHIRAAA] W'PPE%%QQ Bl R SRARTADE 0T
(Et20); tert- bUQQagtFudeeacbmbmat(oBG@)erapJes di yamtbsugtable[lmowrm]anhdéw ? ene
(D00 ooty A A P BLABT SO ciRt ol <8hin
(DVAP) : 30 N Nsut;mjaﬁcﬂé@“ﬁ%ﬁﬂémml -HV¢ Dipigs)selasted Ytrom two N Tls one Pi,

1-(3-di met hyg - agidy BBBFF‘A'én@on%tr@b(lhﬂaéﬁwﬁ)'dt‘lé’@st%%ﬁlmvlﬂard@fﬁlect% i s
r oom t enper at ur €. E{@ﬁoun or myl &

CHO( C=0) - ( C1- cafromaNR{RTls M%QTxma'@&'@B%)QﬁAWWW%P NPy Kyl
(I\I:lljl-N(R?:(lc_CGOg al( Ell @ggrrg i@gl.nc@u@tRS( C-O) (G 51:6) al koxy, CHNR5(C=0 35
pr epar ed acco?/dl ng t g)ggs@n% E'ni?‘% IZfHRIE%LP %gé&w%ggaﬁl@@gawd@@g%%arg
OH 3 3 st andar d(b)astoeNRTicand one NN&THorand (chhouadarpiesombination thergpies R3a’
0 2 o0 st Tl e i BT e oSy s o
vx/ner ein R R7 angivepatieatsudt igarefered ty start anti-HIV-1 treatment with the triple
combination therapy: the use of two NRTIs and one Pl is prefered uniess
there is intolerance to Pls. Drug compliance is essential. The CD4" and
HIV-1-RNA plasma levels should be monitored every 3-6 months. Should
15 viral load plateau, a fourth drug,e.g., one Pl or one NNRTI could be added.
See the table below wherein typical therapies are further described:
ANTI-HIV-1 MULTI DRUG COMBINATION THERAPIES
A. Triple Combination Therapies
1. Two NRTIs' + one PI?
20 2. TwoNRTIs' + one NNRTP

B. Quadruple Combination Theragies‘1
Two NRTIs + one Pl + a second Pl or one NNRTI

25 C.ALTERNATIVES:®
Two NRT!
One NRTI® + one P12
Two Pis® + one NRT!” or NNRTI®
One PI? + one NRTI” + one NNRTI®

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

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



formulal, Zis CHor N, and RL is an al kyl group such as net hyl VeR & NOV 2005
prepared as depicted in Schene 1. Ketone 1, the synthesis of which was
descri bed iwo ¥¥&84405292, was subjected to standard am dati onporiusostiess

Ar COOH, EDCI or DEC, and HOBT, or ArCOClI, wherein Ar is R7, R8- substituted
phenyl or pyridyl, followed by reduction wiltsh- NaBH4 to obtain 3.
Derivatization of the free hydroxyl noiety with alkyl halides, acyl

chlorides (R30I ), A’E‘Lé?bféti\?é‘?é@’iﬁfe%@é%r pEHSIORMatie ¢ tai@cy atiodenended
(O=C=NR3) afforded ethers 4a, este{[,\g 4b. carbonates 4c, and ca Eog es 4d,
15 respectively, wher89ing®bpgayEse g pmglipgge BF@ﬂﬁmsT‘?fetoé\ch&”ﬁ Rﬁéﬁﬁﬂds,
3, _\é\/elre ﬁblt f'iljned_ af Evﬁ*io t‘é?l'&emsie]?@n af recbmnynided yégithen. t Dopbie muclemside
pyridy alides in e presence of, a ha 14
NOV 2005 WO 00/ 66559 PEHTR Siﬁhaé’ée?QQOZ'ﬁNérl‘%g‘gégﬂﬁ‘"z%a”gacyg‘ég# f%%‘”ﬁﬁ%y
CR)ZQIOIZC:AIN:N CBZRZOI u Rigtietts.-% Z1 R12 7 1) TFA - R 2) standard am dation 5
_ ternatively, X : i tion
of the N Boc ketone STRHATRRNSHAY LS ApuinfR 28 MCRBTE Seac 400 e
functionalization of tidX. he free hydroxyl group with a hal ogen-substituted
aryl in the presence iof,diRgsaadiahBumisandsiner 2. or by a

hydroxy-substitut'ed ary eteroary (wherein Z1 is as defined in Schene
1) in the presence of PPh3 and an azodi carboxylate of the formula

R1902C- N=N- G02R20, wHgeita krewri is the tregdmeshet MawprIoikafbUts. tHNSPIANt oY
b OLEEL 19, P aRyand heeasshes ifatitergds Bondrssase s it
Lo B MR A e AN T LB G e Bl Al g ! 0
M t sunobu-t ype rthaprésentomventiosy aredasafoiods: Schenme 3 2
solid organ transplant rejection and graft v. host disease: immune
15 suppressants such as cyclosporine and Interleukin-10 (IL-10), tacrolimus,
antilymphocyte globulin, OKT-3 antibody, and steroids;
inflammatory bowel disease: IL-10 (see US 5,368,854), steroids and
azulfidine;
rheumatoid arthritis: methotrexate, azathioprine, cyclophosphamide,
20 steroids and mycophenolate mofetil;
multiple sclerosis: interferon-beta, interferon-alpha, and steroids.

Certain CCR5 antagonist compounds of the invention may exist in

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

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

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

Certain basic compounds also form pharmaceutically acceptable

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




O Rs O RB 15 Conpounds of fornula 8, wherein R, Rl, R7, R8 and Z are{dsNoV 2005
described in Schene 1, were prepared by conversion of the ketone 2 to an o
oxi me group. with CH3ONH2HCI, and reduction with BH3S(CH3) 2 t 2.
HO Do 1 MREEFF®s wo 00/ 66559 -19 PCr/ US00/ 11633 provi de DT
Derivatization of the free am ne noiety w thgn alkyl chioroformate

(Cl COOR20, wherein R20 is C1-C6 alkyl) or an isocyanide (O=C=NR3) affords

car bamat e conmpounds..9 and urea conmpounds.l tively 5.S 4

Boc- AA- O Boc- AA- @FR1IG %%ér PX@ﬁwm%m Sﬂ%ﬂi‘r‘) ’T{@%gﬁlg?é’\ilﬁe’ SY‘ES%' %?gg@c -z
Base 3) f TFA g) t ﬁ?ﬁﬁléiﬁf ehheta_aw@ﬁlfmc aﬁb othét rln_il_ri%rrabamdit:ammqﬁc atids avelbkrdvoy s
was perfornme ro C. ca esal.ution. .t h
a chiral Boc-pr olt%g%?ﬁ? 'QﬁF"ﬁda 'agf‘a Sﬁgsgﬁ?gﬁrﬁp%gggéyggélgkg@%} fﬁé‘g%g%éw b
whi ch \c/ivere ﬁepar alitbca Byffibient farooantoafrthe ldesirstiacichia ptodageiaasalbinth@as t hen
renmoved wt oH . | | ;
reactions desé;l?i gghglé?]t'&@h%e%l‘eﬁ%t %@ggg%gﬁgﬁpggﬁa %ggﬁe§%g%}§i. u%)f’freatmg
enantiomer to obthe AaitxdiipasHilablexdiuieaquepus ORFRESIBON BIGh AR dijutg aqueous

%R Sy e, &t o tonioas et
\/ (0] ose SKI Ll e e alrt. lene . o.. :
R NH2ORAHCI , NabAsemoyms P'ﬁ@rﬂ%ébﬂfﬁpﬁ%"ﬁﬁéﬁig%ﬁ’% SQF}%@% in certain

physical properties, such as solubility in polar solvents, but the acid and
10 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
salts are considered equivalent to the free forms of the corresponding

15 compounds for purposes of the invention.

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

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

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

25 anhydride (TFAA); 1-hydroxy-benzotriazole (HOBT); m-chloroperbenzoic
acid (MCPBA); triethylamine (Et3N); diethy! ether (Et2O); tert-butoxy-
carbonyl (BOC); 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU); dimethyl-
sulfoxide (DMSO); p-toluene sulfonic acid (p-TSA); potassium
bis(trimethylsilyl)-amide (KHMDA); 4-dimethylaminopryidine (DMAP);

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

Compounds of formula | and Il wherein X is CHO(C=0)-(C1-Csg)-
alkyl, CHO(C=0)-(C1-Cg)alkoxy, CHO(C=0)-NH-(C1-Cg)alkyl ,
CHNR5(C=0)-(C1-Cg)alkyl, CHNR5(C=0)-(C-Cg)alkoxy, CHNRS(C=0)-

35 NH-(C1-Cg)alky! or -CHORS (and wherein R4, R15 and R16 are hydrogen)
are prepared according to Schemes 1-4:



la 'BOC 13 N, BCC 14 NOV 2005 WD 00/66559 PCTI US00/ 11633 -20 13 1) Tgﬁ v 2005
N.r,-OR4 2 HOST R2 DIPEA O In Schene 5, the ketone la, wherein R an IQE
are as defiped f 2) RRCO H EDClI formula I and Il, is dissol |

sol vent sucw%a@/égﬁa—l or ethanol and treated with an R4-sub§%ﬁ0§/&?ﬁ33
hydr oxyl am ne such as 0-net hyl hydroxyl 5 anifie. hydrochloride in the
presence of a base such as sodium acetate. The resulting m xture of Z- and
E- O-substituted oxines 13 can be separated or the m xture carried through
and separated at é’ﬁ'@e%. The BOC protecting group is removed by treatnent

wi th an acid such aqueous HCl or trifluor@acetic acid, and the
resulting amne ig§ ed to 10 an _acid un dard conditions to
obtain a conmpound of N | ofdNRM  gehe 61 | HﬂHZCA—;IHCI, N NaOAc R 15
1) TFA -OH 14 Rl 1) Base p) bl ky?BEPEY N BOC , N"¥R 22) R O2H
HO=T agent ~OR4R4 1R | :, C .BOC 15 DIPEA ° N O

Z=CH,N O Re

OH

R 1
, NaBH., /‘UR R
MeOH |Z
N N 3

o R®
standard 3a
esterification/ ~0 4a. R® = alkyl etc
gz:ggnmagyl?gg/jon H/\Q\j R R’ 4b. R = COR®
3 7 3a _ 3
“O 7 4c. R®=COOR
NS 4d. R¥ = CONHR?
O R®
or
o 1'—R12

x_ 17
x> 1/ R
halogen Z R R
R7
Z'=CH,N N 7
Base 5 N A

Compounds of formula 3, wherein R, R7 and R8 are as defined for
formula |, Z is CH or N, and R1 is an alkyl group such as methyl were
prepared as depicted in Scheme 1. Ketone 1, the synthesis of which was
described in W0O98/05292, was subjected to standard amidation with

10  ArCOOH, EDCI or DEC, and HOBT, or ArCOCI, wherein Ar is R7, R8-
substituted phenyl or pyridyl, followed by reduction with NaBH4 to obtain 3.
Derivatization of the free hydroxyl moiety with alkyl halides, acyl chlorides
(R3COCI), alky! chloroformates (CICOOR3) and isocyanides (O=C=NR3)
afforded ethers 4a, esters 4b, carbonates 4c¢, and carbamates 4d,

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

Scheme 2



Alternatively, the ketone 1 a can be treated with HONH2-HCl under si 4 GV 2005
conditions to yield, after separation, the E- and Z-oximes. Each 15 oxine =~~~
is then treated with a base such as potassi um hexanethyl disilazide in a

sui t abl e sovoeemssessuch as DVF foll owed by treatnment with an alBgrresoongs33

agent, e.g., CH3l, dinethylsulfate, CH3CH2l, trifluoroethyl triflate or
simlar electrophiles, to yield the desired80-substituted oxine. The

ketone starting material of fornula |la can be prepared by 20 known net hods
as shown in Schemes 7 and 8. . 1 4 NOV WO 00/ 66559 -21 Schene 7: CO2H
COCl 1. TFAA 1. AIC13, "N, 2. SOC12[ +RE N.'  COCF3 17 CH3COH H20,

K2CO3 0'-0 21 R MyBr 20 T&T/USOO/l '(CH2OH)2 0 0 p-TSA Rx-~ NCOCF3

Tol uene Ti (OPr)4 0 BN N1~ BOC 2) BOC20 R1 | a NCOCF3 19 BCC 22
,N-BOC I'n Scheneg7, Ecidif88®-rgfts dndbnshtr'on of N-trifluoroacetyl 5

I soni pecot oyl chl orode n% an aromat i upp RRH in the presence of a

sui tabl e catal yst such '175\‘3 ] 3 and optipnal NBbca sol vent such as CH2Cl 2

yi el ds a ketone 18 witth4's converted to its et hyl ene ketal 19 under
PPhy, R%°0,C-N=N-CO,R%°
1) TFA

= {
2
R R!
2) standard N =1A
amidation “ IZ
5 N AN

o R®
Alternatively, compounds of formula 5 can be prepared by reduction
of the N-Boc ketone 1a to the alcohol 6 first, followed by functionalization of

5 the free hydroxyl group with a halogen-substituted ary! in the presence of a
base as shown in Scheme 2, or by a hydroxy-substituted ary! or heteroary!
(wherein Z1 is as defined in Scheme 1) in the presence of PPhs and an
azodicarboxylate of the formula R1902C-N=N-C0O»R20, wherein R20 is C1-
Cg lower alkyl. Removal of the Boc protecting group and conversion to the

10 amide is performed as in Scheme 1. This route aliows the introduction of
various aryloxy and heteroaryloxy moieties at RS through the use of
nucleophilic displacement or Mitsunobu-type reaction on intermediate 6.
Scheme 3

o)

NH;

- R 7
2) BH3.5Me; N RNz

O
HN" ~OR%® Ra T
HN" ~NHR4
" NEAR R 1
= R 7
9 Uﬂ N f N N7
10 No AN
o R® s
O R
15 Compounds of formula 8, wherein R, R1, R7, R8 and Z are as

described in Scheme 1, were prepared by conversion of the ketone 2 to an
oxime group with CH3ONH3z-HCI, and reduction with BH3-S(CH3)2 to



standard conditions. The N-trifluoroacetyl group is renoved and the 14 NOV 2005
resulting free amne 20 is treated wth N BOC pi peridine-4-one in the 10
presence of rating agent such as titaniumisopropoxid I by

't reat nent mgﬁ)g@&é?hyl al um num cyani de to give an amnonitri ﬁ’érgtﬁoﬂ*ﬁgs
amnonitrile is treated wwth a grignard reagent (R1L Mg-halide) such as
CH3MgBr or vinyl magnesi um brom de to give the al kyl ated product 22. The
ketal is renoved by treatnment with agueous acid fol|owed. by re-protection
15 under st andar P'RBARAAMIBHS. @?rh\@tﬁgﬁoﬁrﬂwa?if@@ NG W«Q‘%&.W'%bgré ¥8: 0 1
HCl 2 DBU Ti ( OPr chidhaidntt: (QNCBRE0 Owh&fes @<0Hs BISCR 2IKY) of afcisdalyaNddl  BOC
H O Dess-Martin gr R.|i.la or TPAP/NMO .11 ~ 26 BQC 27 N 28 \ BOC
A Ternat vely,  240=GRNE doHs CHEAT R ATPAURSSE S Woseo PR Tithe 20
(Chen et al, Tet redmattioalylett., 37, 30 (1996), 5233-5234), is transforned
to RLMgBr B Z%E%‘%HF&O&‘ R OH Dess-Martin 1 4 NOV 2005 WO 00/ 66559

PCT/ US00/ 11638 - & rnedi gte by anal ogy b9, t@ procedure described in
Schene 7. 25 is copyeatew t 6% CGhol 26 by hy8ro ar ati on/ oxi dati on.

Al cohol 26 is treatedClLOMAR a S oai, dant sur Ehxture

e
t et r apr opyl ammoni um N N
11a \[,\?‘\lBoc 11b \O\lsoc

_R12

1
12 1) NaOH R/'\Qqﬂ R\~~7
or
1 2~ 12a \E)N N
pl_ﬁm or
S Z o R®
NS

=

halogen” ~2'
Base o 7

3) TFA
4) standard R/\O R! 7
amidation N :ﬁz

o R
Preparation of chiral analogs was performed through chemical
resolution. The alcohol 6 was coupled with a chiral Boc-protected amino
acid to obtain diastereoisomers 11a and 11b which were separated by
10 chromatography. The chiral auxialiary was then removed with NaOH for
each diastereoisomer and the same sequence of reactions described in
Scheme 2 was carried out on each individual enantiomer to obtain
compounds 12a and 12b.
Oximes of formula | or Il wherein X is C=NOR#% are prepared from
15 the corresponding ketones from any of several methods known to those
skilied in the art.
Scheme 5:

~OR*
R g’ NH,OR*HC!, NaOAc JN\O
N R
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1a “BoC b

R1
13 N\BOC




perruthenate (TPAP) and N-nethyl morpholine N-oxide (NMJ) to give 5 al dﬂ‘“ﬂ?lﬂ%
27. The al dehyde is treated with an aryllithiumreagent in a suitable

sol vent such as et her or THE and the resulting alcohol 28 is_treated with

an oxi di zi W WPERY® such as Dess-Martin perl odi nane or TPAP/ RV Y t he
desired ketone. Conpounds of formula | or % wherein X is -C(R13) (R19)-

wherein R 10 and R19 are the sane, or wher (?n R and R19 are different are
prepared according to schemes 9 and 10, respectlvely The schenes are
exenplified by processes wherein R a dwCPﬁQ are each phenyl and wherein R

i s phenyl and R19 i s1)aF3- phenyl, res%gely, but the general procedures

apply to other Rsand RI9 gr opRs 153 sdh '9 O¥ CBr4 "' NBoc PPh3 CH3CN B
Br 44 PhB(OH) 2 Pdd a)(mz Boc T Na2CO8 H2 Pd(OH)2 48 47 46
Boc N-BOC- 4- plperIdOHEIStl‘ﬁ d with CB NveRobt ai n the di-brono

conpound of forrmula 44, which is then treat eobvmth phenyl boronic acid to

obtain the BOC-prote egg%rﬂg%n¥ll1€?(te%¢eeai'§ ‘ma&eerlﬁ & asgeh 4 r%l’égJa rf]egfo?he 20
”P

nmet hyl ene bond is re usirn It10
protected di pherf?ﬂﬁ’ékaﬂyﬂm%“p@r GF‘H'é{egf'”ﬁﬁoiYﬁ %@HB&?BFS

removed and the t?éatas vﬂfh éﬁ”ﬁ%@bé‘tﬁutéd wcﬁa erﬁ'ﬁe daéﬁlalst@dnémwh gesRypuNnds
20- 22 of Schene

, t A dth
resul tant anPne %’Utﬁ]ee'&cgec?lgngeef‘éﬁﬁ&‘r'ﬁsﬁﬁe t3 bﬁsﬁéﬂgﬁé&-‘tﬂﬂ&‘a" ! batan ©
treatment with arpieessmind@Ha0H and- andE-Owubsitotes oximels t3c&boe, HOBT and

a base, to obtain / 59
PCT/ US00/ 11633 - a@%‘r‘?@ﬁ@%é%@ﬁﬁ’% SRl i gphé‘?él% nzﬁ@&gﬁ %ﬁaﬁéa
BOC protecting group is removed by treatment with an ac;d such as
aqueous HCI or trifluoroacetic acid, and the resulting amine is coupled to
10  an acid under standard conditions to obtain a compound of formula | or Il.

Scheme 6:
OH -OR*

NH,OHeHCI, N N
NaOAc R~ 1 NBase | g 1
1a R NG
N\b 2) alkylating \b
14 Ngog 298Nt 15 Neoc

LOR*
1) TF N
15 DTFA a2 1
2) R2CO,H EDCI nR
HOBT ‘G\j 2
DIPEA Y
O

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

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

in a suitable solvent such as DMF foliowed by treatment with an alkylating
agent, e.g., CHal, dimethylsulfate, CH3CHal, trifluoroethyl triflate or similar
electrophiles, to yield the desired O-substituted oxime.

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

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



49 Br 1) Br2 NBoc 2) KOBu 1) Ti(OPr)4 CNNBOC 4 P 'd nn 52 N BC%)N 2005
Et 2AI CN 1CH3MgBr CF3 Br 4- CF3C6H4B(OH) 2 53 Pd(PPh,;)d TH F/ H20 Na2 ;%
1TFA Br S5hydobdedoBOC H2 Pd(OH)2 N1 i 56 ~N N R2 ( O +~ BBTiUS00/DES3

N- BOC- 4-pi peridone is treated with a reagent such as diethyl 5

benzyl phosphonate to obtain the phenyl net hyRéne- pi peri di ne of formula 49,
which is then brom nated to obtain the bronophenyl net hyl ene- pi peri di ne of
formula 50. The Bphemi®ecting group is renmoved using standard condi tions,

e.g., treatnent W|th TFA, to %gltgaln am ne 5% and the 51/~\|s treated
as descri bed for u 20- of,, Sc to obta| nonitrile
52, then the pro emeﬁ Ih@ﬁﬂe trea % ent
such as 4-CF3-ph bersots aggd to obtain,go &4T@ln@e th

bond is reduced us$y n st andar €¢0adi tions t0 obtain racemc 55% The BOC
group is renoved by reat mentt7wi t h TFA,T grthe resdl tant am ne subj ect ed

to a standard am dat CelgOHr oced e. ntO h a 15 reagent R2COOCH

and coupling agents sygoh as E T d a base, }tgi;o ain the racenc

conpounds of fornmy aksBO; Conp nd |@t ABNS 1N are exemplified
es

by the follow ng prepar atlve exa I C ShOCT? not eyconstrued to
limt the scope of 1 4 NOV 1005 20 00/ 66 -24 P bSOO/ 1163da he
di scl osure. Alternative nec):.anl stic pat h s and anal ogous structures

wi thin the scope of the I ngerdi on may be apparent to those skilled in the
art. 21 R'MgBr HAct 1a

R N R!
2) BOC,0
N-soC
In Scheme 7, Friedel-Crafts condensation of N-trifluoroacetyl-

5 isonipecotoyl! chloride 17 and an aromatic group R-H in the presence of a
suitable catalyst such as AlCi3 and optionally in a solvent such as CH2Clz
yields a ketone 18 which is converted to its ethylene ketal 19 under
standard conditions. The N-trifluoroacety! group is removed and the
resulting free amine 20 is treated with N-BOC-piperidine-4-one in the

10 presence of a dehydrating agent such as titanium isopropoxide foliowed by
treatment with diethylaluminum cyanide to give an aminonitrile 21. The

aminonitrile is treated with a grignard reagent (R'Mg-halide) such as
CH3MgBr or vinylmagnesium bromide to give the alkylated product 22. The

22

ketal is removed by treatment with aqueous acid followed by re-protection
15 under standard conditions using BOC anhydride to give 1a.
Scheme 8:

0 1. HCI, 2. DBU, Ti(OPr), HS
PhaP=CH, H‘j R'MgBr N

—_— 0

N 1
CN R
N N
N Noe (Lﬁ Et,AICN é h
23 N N

BOC Noc 24,5 BOC
HO H

o R.OH
BHgeTHF Ej Desos';Marting R-Li Dess-Martin

WR' TPAR  “NT1 THE, .-78°C N1 or
ﬁj (‘j TPAP/NMO
N
26 BOC >7 N 28 °N
BOC BOC

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

1a

25




Exanple 1 COCI CH3 B NaOH CH2Cl 2 Nam CH3OH B OH 31 CH ) O 6H3 lA'&@U—“]S
-CH2CH3 O1 B. R3 = -COCH2CH3 1C. R3 = -COOCH3 Nj ICH3 1D. R3 80

1E. R3 = ~wop bdkkssy A solution of free amine 29 (1.45 g, 3.97pgiRishoafyds
2, 6-di met hyl - benzoyl chloride (840 ng, 5.0 mmol) in aqueous 1 N NaCH (20

m) and CH2C12 (20 m) was stirred overnighR-at RT. The reaction m xture
was extracted with CH2ClI 2, dried over Na2SO4 and concentrated under high

vacuum (0 br ov! dpy Sz $fkop s Peslioatilie o *ér@é‘f H%éﬁe* Nl
(60 mg, 1.59 rrrmbg’n\a&ftedi@ealsmdtaﬁnhYMSr@qfaH@@t'OX ioR
reaction mxturewps, é&]?dBlé’BWd%ﬂt kg&?ag alﬁ&tbmétraﬁébyiaﬁ{rﬁénwh CHZC' 2,

dried over Na2S®™4, and concentrate

slightly yel | ow PeeHiherste=(ERAPEand Al- %%hwwpnpf'%?\bpx'gﬁdMQ ﬁg‘@o Ny,

]9 |1? mrgli) 'nstﬁnlahdé'h?éé zBNFThe(QIdéhgbé :mm&imhwth (yanmuffgreélgezﬁ m{aol) i
ol | owne e e reactian stirre
hoat 40 C. The ?éﬁ'&%’%ﬁmv%ﬁi?ﬁ%amh%ﬂhk Cgt’heq{?éb‘ DeRigoReRes s
extracted with Chi2éled w%adrox&dzmgagdﬁﬁ%ﬁ@h aaalbdssmmmpraitoehharmorf i cation

by preparative r |yt | CH2Cl 2/ CH3OH, 9:1) yielded 1A
(31 ng, 59% as%A%w twa c%sﬁ%gN%A&F%OO MHz, CDCl 3 .39 (br d, J

8.4 Hz, 2H), 7.02- @omaqwmdss}ﬂ)forreulgs qrri whiEyeinaX m—Q(ﬁ”ﬁmf whpge'(mﬁ J

7.2 Hz, 14d) . add H9REd Bhrrﬂa"')or whe?8imRGhd K19 38 differd St ér@pr‘é BN,
160210(m255 3H) ;

HRVE (M) 527, 89 fd'ﬂg_tﬂéc’bfws Geng0l b BB YR SIOF SEbgTies are

exemplified by processes wherein R and R1® are each phenyl and wherein
R is phenyl and R19 is CFz-phenyl, respectively, but the general

procedures apply to other R and R12 groups.

15 Scheme 9
o Br PhB(OH), O
j\//\ CBry o PACI,(PPha)» 45
B
Xt N-gog THF/HZ0 O N
3 44 NasCO4y N.BOC
Ha
Pd(OH);_;

oo Fat o,

N-BOC-4-pzpendone is treated with CBry4 to obtain the di-bromo

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

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

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



-25 Exanple 1 B: To a solution of alcohol 31 (50 ng, 0.10 nmol) and 14 Noy 06
pyridine (16.2 PI, 0.20 mml) in anhydrous CHC 2 (0.5 m-) was added

pr opi onyl GQb%kgggg (30 pl, 0.30 mmol) and the solution was HaMOKY/11633
overnight at RT. The 5 reaction mixture was treated as for 1 A to gi ve,
after preparative chromatography (eluting-28th CHCI 2/CH3OH, 9:1), 1 B
(44.7 ng, 81 % as a colorless oil: 1 H-NWR (300 MHz, CDCI3) 6 7.42 (br

d, J =8.2 Hz, n,Z(?Q?lS(mSH) 697(m2H) 540(d,J:7.8Hz,
1 H, 4.09 (m 1 em&lls (m 1 H), 3.

1 H, 2.70 (m 1%2 21 10\, 3H)

1.08 (m 3H), 0.957(s] 3H-+—HRME~

sol ution of al coho~N3"-go2Qicth yBbnzfl- 0 ’ :
mml ) in anhydrous CH2Cl 2 F(hgspmonme) was 48dded net hyl chl or o- f80 nat e (13.8
NI, 0.18 mml) and the solution was stirred 15 overni ght at . The
reactlon m xture was tre ted as for 1A to give, after prepaf8thve

chromat ography (elutin CH2Cl 2/ CH3 l( ) 1C (15 ng, 546% as a

col orl ess 0|I 1H- 00 CDCI 3) 4 , 2H)
7.14 (d, J = 8.4 Hz, s o bl ey (\d |
Hle),409(m1H) ?zﬁA((mll—D 32( H},297
20(m 1 H), 2.82 (m 1 270{38@ I—8 .22 (br s, 3H), f160-2.10(m
5H), 1.10-1.50 (m 5H), lg%hﬁgs( 3H): HRVE (VHH) 557.F2017 Example 1 D A
solution of alcohol 31 ( 0. 060 mmol ), pyridine .7,ul, 0.12 25
mmol ) and net hyl i socyandte (40, ul, &-6B,0xaEBEPH)AN an ous THE (0.3 nl)

was stirred 5 h at 4 . reaction PdPele was trepted as for 1 Ato

gi ve, after preparat /[ CH3CH, 9:1),
1D (25 ng, 75% as a col %I . 1H THRmWQ 300 : %'\ﬁ 7.42 (br d,
J = 8.2 Hz, 2H), 7.05-7. (m 3|—90698az(crﬁa 2H) , S.M(m M’%O 4.08 (m
301 H, 3244 (m 1 H, 3.24 (m 1 H, 3.19 (s, 3H, (m Ei)
2.65-2.85 (m 2H), 2.20 (br s, 3H), 1.55-2.10 (m 5 ( 0-1.50 (m 5H),
0.95 (s, 3H:; HRVB (M) 556.2469. Exanple 1 E A sd| u‘%uon2 of al cohol 31
(50 my, 0.10 mmol), NaH 60%injg’neral oil 35 (6 ngCFQ 15 nmol ), and
2-chloropyridine (28.2 pl, 0.30 ymol) in anhydrous F (0.5 mM) was

gr aphy (eluting

stirred 16 h at 90 C. The reactjon mxture was treafls as for 1 Ato give,
after preparative chromat ograg 2l uti ng*w tt—CH [ CH30H, 9:1), 1E (50

ng, 86% as a colorless oil¥ A RJ(00 1 4 0,00/ 66559

PCT/ US00/ 11633 -26 MHz, CDC13 .98 (¢ %zl—l) ( ‘@z?ZHz 1

H, 7.38 (d, J = 8.0 Hz, 2§ 1 (o ¥ = 80Hz)2$$) NBdd (m 3H),

6.65-6.80 (m 2H), 574(br =7.0K, 1 H, 409 (m 1H, 3.4 (m 1

H, 3.24 (m 1 H, 2. 6a8082- élﬁbﬂd@h& is ﬁeat%damh 2 23geat sGth asLiedyR. 15 (m
°H. 1.10-1. 5% (rgenztr?phosphonéte to ob‘q?!a_ﬂ'\ "the phenngt\'\y?en% &%:égdme of formula 49,
which is then brominated to obtain the bromophenyimethylene-piperidine of
fomula 50. The BOC protecting group is removed using standard
conditions, e.g., treatment with TFA, to obtain amine 51, and the amine 51
is treated as described for compounds 20-22 of Scheme 7 to obtain the
10  aminonitrile 52, then the protected amine 53. The amine 53 is treated with
a reagent such as 4-CF3-phenylboronic acid to obtain compound 54 and
the methylene bond is reduced using standard conditions to obtain racemic
55. The BOC group is removed by treatment with TFA, and the resultant
amine subjected to a standard amidation procedure, e.g., treatment with a
15 reagent RRCOQH and coupling agents such as EDCI, HOBT and a base, to
obtain the racemic compounds of formula 56.
Compounds useful in this invention are exemplified by the following
preparative examples, which should not be construed to limit the scope of



Using simlar procedures, conpounds of the follow ng structure were194 NDV
prepared OR2 0 10 wherein R3, R6 and R2 are as defined in the tabl 1005
Ex. REBRBR2ZHRVS WH+ found 1 FBr- C( O OCH2CH3H3C CH3571. 2181 1GBr.

CH3541. 2058010048559 O) - (CH2) 2CH3H3C CH3569. 2392 11Br - C( O) NHCH é’g&&&

CH3572. 2322 iiBrS-H3C CH3584.1786 1KBr NH3C, 577.2162 1LBrN H3C

CH3577.2183 ~~I ) Ex.1 H NMR (300 Mz H (CDCI3)) 1J7.49 (d, J = 8. 4
Hz, 2H), 7.20-7.35 (m 3H), 7.15 (m 1 H) ,704%m2|—|) 6.64 (d, J = 4
Hz, 1 H), 5.58 dhe c!lscﬂicDBL(ra, Adtefnatmemzecmanmtlcna waymangd &q)alogoqesstgu@grqsm

2H), 2,703 10 (iAo 52038 AR fnvihiichmalibe doiar: RAno: skifba 4 130a, 55

(m 5H), 0.92 (br s for corrpounds of Exanple 1

2005 WO 00/ 66559 PCT/ US00/ 11633 -27 1K 8Ez@nuae J =56 H, 1 H, 7.42 (d,
J =8.4 Hz, 2H), 7.27 ( = 8.4 Hz, (,31705720

2H), 6.84 (m 1 H), /.7

H, 3.25 (m 1 H),
5H), 1.10-1.50(ng

. s 3H), 3 and 2 , ] 258 2 10 (m
N s, SH—88—s#y -BrCH3S02 E ' c
Exanpl e 2 NaBH4 N CH3OHgOHBS ONBQE/CHECIEH3  ~N N-30C00H 3

NaBHs /Q)\C CHs,, m CHay, o
CHiOH g p Br N‘b;):;
CHg 1A. R®=-CHCH3 O CH,4
1B. R® = -COCH,CHj
1C. R®=-COOCHS;
1D. R3=-CO|\,{r1CH3
1E. R3= §—¢

5 A solution of free amine 29 (1.45 g, 3.97 mmol) and 2,6-dimethyl-
benzoy! chloride (840 mg, 5.0 mmol) in aqueous 1 N NaOH (20 ml) and
CH>Clo (20 mi) was stirred overnight at RT. The reaction mixture was

extracted with CH2Clo, dried over Na>S0O4 and concentrated under high
vacuum to provide 30 (1.97 g, 97%), as a slightly yellow foam.

10 To a solution of ketone 30 (550 mg, 1.11 mmol) in CH30H (6 ml)
was added NaBH4 (60 mg, 1.59 mmol) and the solution was stirred
overnight at RT. The reaction mixture was then poured into 0.1 N NaOH,
extracted with CHoClo, dried over NaxSQy4, and concentrated to give 31
(543 mg, 98%), as a slightly yellow foam.

15 Example 1A:

To a solution of alcohol 31 (50 mg, 0.10 mmol) in anhydrous DMF
(0.5 ml) was added NaH (6.0 mg, 0.25 mmol) followed by ethyl iodide (12
ul, 0.15 mmol) and the reaction was stirred 4 h at 40 °C. The reaction
mixture was poured into aqueous 0.1 N NaOH, extracted with CH2Clp,

20 dried over NazSQy4, and concentrated. Purification by preparative
chromatography (eluting with CHaCl/CH3OH, 9:1) yieided 1A (31 mg,
59%) as a colorless oil: TH -NMR (300 MHz, CDCl3) § 7.39 (brd, J=8.4
Hz, 2H), 7.02-7.12 (m, 3H), 6.95 (m, 2H), 3.94 (m, 1H), 3.79 (d, J= 7.2 Hz,
1H), 3.10-3.35 (m, 4H), 2.60-3.00 (m, 3H), 2.19 (br s, 6H), 1.60-2.10 (m,

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



0O CH3 A solution of ketone 32 (0.60 g, 1.29 mmol) and NaBH4 (60 ng, 1. BBV 005
nmol ) in CHSO—| (5 M) was stirred overnight at RT. The reaction m xture

was poured N NaOH, extracted with CH2Cl 2, dried overy and
concentrate "’3? e 33 (0.60 g, 100%, as a whlte foam To a QP’@{%B%”

al cohol 33 (543 ng, 1.2 mol) in anhydrous_bgl_uene (4 M) was added KHVDA,
0.5 Nin toluene (2.6 m, 1.30 nmol) foll owe 10 15 mn. later, by

2- bronopyridine (125 NI, 1.30 mmol). The reaction was heated 5 h at 60 C,
cool ed to RT and E¥@mRle 1Bt 0 5% aqueous NaHCOB (25 m). Extraction with

CHZC][2 dd[) yi plgl over Nw%%o@ﬂen@wwaﬂl (80 m fomrodﬁdn@paﬁulpywhin@r(m@sm
urirtil e as (9] |
RipOl 21 Aot | £ o020 Meash TPaireEd %H%S%’ ﬁ%‘] 'q‘iﬁ‘é&? é%é%r% ég\/'ﬂi‘%r'd as a
3r/nel | ow Ij 0$21A Azsmswul CO]B@fmraéF,l a(nahaersmlutmrmammh)ed ovemnight iab &Y. CHECI ﬁ (2

n t rr t
re)S| dﬁe ak&h ?ﬂ?q W ‘Iﬂ‘@d@gi% a@cﬂaﬁﬁgr ﬁto§0{§£§&ﬁ8@fﬁbéondrl eg
over Na2804 and cheamaingraptad(aleting with 34eChfoHagH . 823). 18447 g8 %basn 1
4 NOV 2005 WD O &ﬁéﬁ&ssP&T/ USORMA 6360 Mz &eqjlé)ta pr12ofbr or, ge- 81@ H@ 234)b (85

, 0.19 I 2 di net hyl - t 50 60
o 050 el ) T et 7 (e S (ot T R B (o P
gozgemgg 1)2 anfwtzqusgi zsxgqmm \A@see(rmrﬂe}i 20821, diM), at704@nGH fzrz{ .

i S| u xtyacte
with CH2Cl 2, et (e S5 é;@?%s%ﬂg( Tae48,d §?§b§a®1éﬂkﬁ?gﬁs? | 3H)
concentrati on of HRMSsMKENESHH@R30puri fi ed by preparative chromat ography
over SL| i ca gel bl@gﬁfﬂ-{- td 40:@ d@ ,)‘ § 35 (95
o T o ek AL GBS et dpgh sy
Zs ?g g dSSJ(— 8. 4nk&hyl%h'boroi‘o:5€>at(erm3 81pl|‘|bz1§n9ﬁol§ @mdlthe §o|d4.drhzwa§, stibred
3H), 2.99 (m‘52H)°V92'“91'@‘ %t%TlTH;E feéctﬁn ’éF“ée %Etéeafegré’sn}%]‘fg? Qh"e-lg‘%é
2.25 and 2.26 (s prépdratite 65rcna®geaphysigiyting with1CB5CIHACHI0H, 9:1), 96 (1S, MgH) ;
HRVE (MHF) 577. 2G98,) és5a‘&%|d?%s§'d“'@k W@ﬁgbﬁoﬁm@ woRe 'Sdﬁ49Rébrt@ =84

foll owi ng structure ‘were repar ed

as defined in théiz &bl)e7. 1MdeR3&sz§wm9K@uﬁd+)2ﬁ§&\mn 3H), G-250D. eresz
2BBr NH3C OH 578. 30861z, 1H), 4.09 (m, 1H), 3.71 (m, 3H), 3.45 (m, 1H), 3.24 (m, 1H), 2.97

20 (m, 1H), 2.82 (m, 1H), 2.70 (m, 1H), 2.22 (br s, 3H), 1.60-2.10 (m, 5H),
1.10-1.50
(m, 5H), 0.95 (s, 3H); HRMS (MH+) 557.2017.
Example 1D:
A solution of alcohol 31 (30 mg, 0.060 mmol), pyridine (9.7 ul, 0.12
25 mmol) and methylisocyanate (40 ul, 0.68 mmol) in anhydrous THF (0.3 mi)
was stirred 5 h at 45 °C. The reaction mixture was treated as for 1A to
give, after preparative chromatography (eluting with CHoClo/CH30H, 9:1),
1D (25 mg, 75%) as a coloriess ail: TH -NMR (300 MHz, CDCl3) § 7.42 (br
d, J=8.2 Hz, 2H), 7.05-7.15 (m, 3H), 6.98 (m, 2H), 5.34 (m, 1H), 4.08 (m,
30 1H), 3.44 (m, 1H), 3.24 (m, 1H), 3.19 (s, 3H), 2.96 (m, 1H), 2.65-2.85 (m,
2H), 2.20 (br s, 3H), 1.55-2.10 (m, 5H), 1.10-1.50 (m, 5H), 0.95 (s, 3H);
HRMS (MH+) 556.2169.
Example 1E:
A solution of alcohol 31 (50 mg, 0.10 mmol), NaH 60% in mineral oil
35 (6 mg, 0.15 mmol), and 2-chloropyridine (28.2 ul, 0.30 mmol) in anhydrous
DMF (0.5 ml) was stirred 16 h at 90 °C. The reaction mixture was treated
as for 1A to give, after preparative chromatography (eluting with
CHoClo/CH3OH, 9:1), 1E (50 mg, 86%) as a colorless oil: TH -NMR (300



| 2CBr NH3C CH3 577.2172 -&N 2DBrN H3C "NH2 577.2172 (: LI 2EH3CS02-f 4§ L NOV2005
NH2 597.2296 ~I i WD 00/ 66559 -29 14 NOV 1885 PCTI US00/ 11633 2FH3CS02- NH

- OH 578. 269 3C-N I H3C CH3 567.2947 ,, N 2HH3CS02- ('
CH3576. 289&%2@6 02- NC CH3 593. 2805 H3 2JF3CO- NH3C CH3582. %ggjg?sg%l__%% 1

H3C OH 584.2744 N 2LF3CO-,.4 NH3 | CH3 58328213 .N ~R. H3C CH3 2MBr " ~,
NI 580.2123 N 2NBr N Jami H3C OH579. 1986 20F3CO-)-, H3C CH3599. 2847 N

MHz, CDCls) § 7.98 (m, 1H), 7.47 (brt, J = 7.2 Hz, 1H), 7.38 (d, J = 8.0 Hz,
2H), 7.21 (d, J = 8.0 Hz, 2H), 6.95-7.15 (m, 3H), 6.65-6.80 (m, 2H), 5.74 (br
'd, J=7.0 Hz, 1H), 4.09 (m, 1H), 3.44 (m, 1H), 3.24 (m, 1H), 2.65-3.05 (m,
3H), 2.22 and 2.23 (s, 3H), 1.60-2.15 (m, 5H), 1.10-1.50 (m, 5H), 0.87 (s,
5 3H); HRMS (MH+) 576.2230.

Using similar procedures, compounds of the following structure were

prepared
R3
o
R® Nb
2
NyR
o
10 _wherein R3, R6 and R2 are as defined in the table:
Ex. R6 R3 R2 HRMS
(MH+) found
1F Br | -C(O)OCHCH3 | “"’“f cHy | 571.2181
1G Br -C(O)CH3 HaC “"“? cH, |541.2054
1H Br | -C(O)-(CH2)2CH3 | |, - w“f CH, |569.2392
1l Br | -C(OINHCHaCHz | o T oy, |572.2322

1K Br cH, |577:2162

&{"i@ HaC

S ansy
1 Br ,(4\—\) HaC | CH, |584.1786
N

N
1L Br Q 577.2183
HsC CH
‘-L‘_'/EN,] 3 (j 3

Additional data for compounds of Example 1:

Ex. | TH-NMR (300 MHz "H NMR (CDCl3))

1J | 7.49 (d, J= 8.4 Hz, 2H), 7.20-7.35 (m, 3H), 7.15 (m, 1H), 7.04 (m,
2H), 6.64 (d, J = 4.5 Hz, 1H), 5.58 and 5.60 (d, J = 7.2 Hz, 1H), 4.13
(m, 1H), 3.25-3.60 (m, 2H), 2.70-3.10 (m, 3H), 2.28 and 2.29 (s, 3H),
1.65-2.20 (m, 5H), 1.20-1.55 (m, 5H), 0.92 (br s, 3H)




2PBr NH3C CH3595. 2114 20Br NH3 594. 2072 CH3 | . N~ 2RH3CS02-H C CH 5;% Wgﬁﬂf)
3\ 3 '"zr NNON 1 4 KV-1005- WD 00/66559 -30 PCT/USOQ 11633 2SH3CS02-1

CH3 578. 28GQgo bo/Rkske H3C CH3 2TH3CS02-J: J | "npo594. 2750 N 2piBoSeuriess’ | |
NH3 CH3 583. 2426 |.N 2VH3CS02-0-~4H3 C,{ , CH 3 576.2896 , N 2WH3CS02-S NH
~. ... CH599.2362 3 3 HC CH 2XF3C-N3 3 5&3.-2905 N. ~ 2YF3COH3C rt ,CH3
584. 2848 NVN 2ZF3CO-CI O 623.1790 N N H C CH

1K [8.39 (d, J = 5.6 Hz, 1H), 7.42 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz,
2H), 7.05-7.20 (m, 2H), 6.99 (m, 2H), 6.84 (m, 1H), 5.70 (d, J =
7.8Hz, 1H), 4.11 (m, 1H), 3.43 (m, 1H), 3.25 (m, 1H), 2.65-3.05 (M
3H), 2.23 and 2.25 (s, 3H), 1.55-2.10 (m, 5H), 1.10-1.50(m, 5H), 0.88

(br s, 3H)
Example 2
CH3S0; CHgOH CH3S0, b
NBoc NBoc
£
Br''N CHs
33 KEMPS 5o, N*b

34a. = Bo
34b H23= i ) TFA

)

N

O N
COOH
HaCyACHa CH3
l -N N H3C
3db ————» CH350; 3
EDCI/HOBt 35 NN

O CHj
A solution of ketone 32 (0.60 g, 1.29 mmol) and NaBH4 (60 mg, 1.59
5 mmol) in CH30H (5 ml) was stirred overnight at RT. The reaction mixture
was poured into 0.1 N NaOH, extracted with CH2Clp, dried over NaS0Og,
and concentrated to give 33 (0.60 g, 100%), as a white foam.

To a solution of alcohol 33 (543 mg, 1.2 mmol) in anhydrous toluene

(4 ml) was added KHMDA, 0.5 N in toluene (2.6 mi, 1.30 mmol) foliowed,
10 15 min. later, by 2-bromopyridine (125 u1, 1.30 mmol). The reaction was
heated 5 h at 60 °C, cooled to RT and poured into 5% aqueous NaHCO3
(25 ml). Extraction with CH2Clp, drying over NapSO4 and concentration
afforded an oil which-was purified by flash chromatography over silica gel
(eluting with CH2Clo/AcOEVEt3N 50:50:1 to 40:60:1) to yield 34a (310 mg,
15 49%), as a yellow foam.

A solution of 34a (310 mg, 0.57 mmol) in anhydrous CH2Cl> (2 mi)
and TFA (2 ml) was stirred 30 min. at RT. After concentration, the residue
was taken up in aqueous 1 N NaOH, extracted with CH2Cly, dried over
NazS04 and concentrated to give 34b (220 mg, 87%), as a white foam.



2AACIy3 3 533.2673 N~ N .~.,.. 2BBCI\ | yH3C CH3 549.2646 | ~~ 2C4Q @v @5
573.1606 " N H3C CH 2DDCly3 534.2637 IN -e- N 2EEBrCl C 619.1062 N 1-

AV 13005 Vg / 59 -31 PCT/US00/ 11633 2FFH3CSO2-' "I 1CH &8fusdsfasiidC 3
S NON 2GGF 8— 568. 2913 NON 2HHH3CSC2-NCI ~.... O 618.1722 |~
211H3CSO2- NH 579. 2749 CCH 3 3 NvN 2JIF3CG pgL ' € 607. 1871 2KKFH3C CH3
517.2696 | . N '

A solution of free amine 34b (85 mg, 0.19 mmol), 2,4-dimethyl-
nicotinic acid (50 mg, 1.45 mmol), DEC (60 mg, 0.31 mmol), HOBT (50 mg.
0.37 mmol) and N-methyimorpholine (80 ml, 0.72 mmol) in anhydrous DMF
(1 ml) was stirred overnight at 40 °C. After concentration, the residue was

5 taken up in agueous 0.1 N NaOH, extracted with CH2Cls, and dried over
NasSO4. The residue obtained after concentration of the solvent was
purified by preparative chromatography over silica gel (eluting with
CH2Clo/CH30OH/NH40H, 96:4:1) to afford 35 (85 mg, 85%), as a colorless
oil: TH -NMR (300 MHz, CDCl3) § 8.33 (d, J=5.1 Hz, 1H), 7.99 (dd, J=4.8

10 and 1.8 Hz, 1H), 7.86 (d, J= 8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.53 (m,
1H), 6.96 (d, J = 5.1 Hz, 1H), 6.75-6.85 (m, 2H), 4.15 (m, 1H), 3.45 (m, 1H),
3.30 (m, 1H), 3.02 (s, 3H), 2.99 (m, 2H), 2.79 (m, 1H), 2.47 and 2.48 (s,
3H), 2.45 (m, 1H), 2.25 and 2.26 (s, 3H), 1.65-2.15 (m, 5H), 1.15-1.55 (m,
5H), 0.90 (s, 3H); HRMS (MH+) 577.2858.

15 Using similar procedures, compounds of the following structure were
prepared
3
O'R
=8 N\b ,
NYR
0]
wherein R3, R® and R2 are as defined in the table:
Ex. RS R3 R2 HRMS (MH+)
found
2A Br 3 T 599.1062
28 Br 4 T 578.2006
NS HxC OH
2C Br 3 T 577.2172
NS H3C l N CH3
2N
2D Br 3 T 577.2172
2E  |H3CSO2-| [ T Np, | 5972296
o™




2LLFCH3 533. 2916 H3C |

Cl 589. 1534 200FC
200Br, H3C wWid186€552291 (f ~I 1 4 NOV 2005 WO 00/ 66559 -32 PCHd¢120800416333

2RRBr H3H3C CH 592. 2294 3 NY,

Cl

, N 2MWFIH C CH 518. 2944 3 \ 3 NNON 2NNCI Cl
2PPBr H3C I H3 CH3 591. 2330 &N H3

573. 1818 Nz:

N'N 2SSBr | Cl

€c1633. 1040 2TTF3CG-1C

b NGV 3085

1 623. 1809 2UUF3C-\ N CH3 CH3 583.2909 zl ~I~281-2VWF3C- N CH3 CH3 567. 2961

|1t ~1 NN.

oF H3CSOp- | (7 T 578.2697
2G FaC- Z e 567.2947
N HaC N CHs
I _N
oH H3CSO2- | (© T 576.2890
N Hs CHs
2 HaCSO02- o e - 593.2805
3 3
% [
Ng
2J F3CO- » c T cH. | 582-2969
YN H3 3
2K F3CO- » T 584.2744
N H3Cf>,OH
2L FaCO- B a1 583.2913
N Hs I \NCH3
oM Br Ny T 580.2123
M3 | e L ok
“, N L N
N b Yo Y2 ¥l
2N Br S 579.1986
A H3C©OH
20 F3CO- D T 599.2847
' N Hsc\érCH;g
2 N
O
2P Br B T 595.2114
R | N\o
2Q Br | Nj ~ 594.2072
'71_' N’ HS%CH:B
LN
2R H3CS02- B T 578.2792
W H3C\I)§,CH3




2WAFNH C CH3 532.3106 3 Y LC CH3 2XXHNH3C CH 500. 302

(300 MHz' H NMR (CDCI 3)) 2A7.98 (m 1 H), 7.49
(d, J = 8. Wwd¥oeedd). 7.12 (d, J = 8.1 Hz, 2H)
6.65-6.80 (m 3H), 6.56 (d, J = 8.4 Hz, 1 H),

(br t,

5.76 (d

7.01 (t,
,J

J =

3271 e, 1 e

Bct/udden ks
7.2 Hz, 1 H),

3.95-4.20 (m 1 H), 3.89 and 3.92 (s, 2H),-8030-3.55 (m 2H), 3.12 (m 1
H, 2.70-3.00 (m 2H), 1.65-2.10 (m 5H), 1.20-1.60 (m 5H), 0.95 and 0.99
(s, 3H) 2@&8.31 fe—tH—8 ottt 7 , , , 6.80
(m 2H), 5.90 (|®S1 Hn*sqs.% (d, /JlfN . B. 'W&-Z@. 0-3.15 (m
3H), 2.50 (d, 3H), 2.B0 (d, 3H) . 4A~gD-2 |20-1.60 (m |5H), 0.92
(s, 3H) Additional data for gonmpOunds o 4 NOV 2005
00/ 66559 - 33 POH-USEO{-33633—AKF—97—Em +—H—F32—t, J =
8.4 Hz, 2H), 7.(@ (m 53@92-7.01/@“\]1 B942Ap0 5. 771 and 5.79
(d, J = 5.6 Hz,| 1 H),|3.55 (m N® 3. 170-2.95 (m [2H), 2.18
(s, 3H), 1.65- 2.10 nj 5H), 1.15%1.55 ( d 0.91 (s, 3H) 2MB. 29
(d, J =5.2 Hz,| 1 H).[818 (m 1 H, 7. 7.89 (br s.| 1 H,
7.38 (d, J = 8. . PHhG¢sd,-18 N = .QQS.Qqu = (.2 Hz, 1
H),5.67(d,J12L?22 Hz':'l,é TH|, Xof (m T8, 3.26|(m 1 H,
2.65-3.05 (m 3H), 2.41 and 4.42(s¥3H), 13H), 1.60-2.20 (m
5H), 1.05-1.50 {(m 5H). 0.85|(br_s. 3H) £ 6.8 Hz, 1 H), 8.02
(m 1 H), 7.51 (39 1 HyecsoAd ( =8 . 2E74 @898 = 8./0 Hz,
2H), 6.98 (d, Jz;va.4 . léll-ﬂ), 8 (m N 1 H, 5.7§ (d, J =
6.8 Hz, 1 H, 417 (nj 1 H), |{3.43 (A 1| H, 3 1 H, 2.95 (th 1 H),
2.86 (m 1 H), 2.75 (In 1 H .| 2.44 and P.46 ( p. 23 and 2.25 (s, 3H),
1.65-2.10 (m 5 1. lBacdosd (p~RH) . P- 90 (s7~3H) 2-45?% ps, 2H), 8.26
(br s, 1 H), B.W(br;s? 1%, %.95 ? CH, 58 d,%§= 8.4 Hz, 2H),
5.81 (d, J =6.8 Hz, L H, 4./16 {m , 3.3-3.50 (m 2H), 2.94{(m 2H),
2.80 (m 1 H, [1.75-2[15 (m |5H), 1.25-1.50 ( D. 89 (s, 3H 2MMVB. 93
(s, 1 H, 8.04([ O, [ J=~4- 94 HzZ H .| 7-50 &% 1 H m_ Zi), 6.97
(m 2H 678 (FRX 1 H , Fa72 (n@'\tl-i), 5. B2e( i) 585200R,
P =
N
F3CO- & T
2Y 3 z N Ha cn. | 584.2848
> At
NN
27 FsCO- | &N I 623.1790
e S Cl |\Cl
N*
2AA cl ZN T 533.2673
N ,JJ chbCH;;
~N
2BB cl ZN e ‘“CH 549.2646
N
" |
2CC Cl ZN T 573.160
pd D
N?
! ZN T .
2DD C “ y ch‘\ CH, 534.2637
NN
2EE Br “N o Mcn 619.1062
N
- B
N*




1 H, 3.25-3.50 (m 2H), 2.93 (m 2H), 2.78(m 1 H), 2.44 and 2.46 (s, 2605
1.90-2.15 (m 3H), 1.70-1.90 (m 2H) 1.15-1.50(m 5H), 0.90(s, 3H) ZK}\‘IQ‘W\}
(s, 1 H, 8yB8bokésed, J = 4.0 Hz 1 H, 7.50 (br t, J = 8.0 HzT/Uk0dM1633
7.20-7.35 (m 4H), 6.78 (t, J 6.8 Hz, 1 H, 6.71 (m 1 H), 5.80 (d, J =
6.8 Hz, 1 H, 4.18 (m 1 H), 344( 1 H;33-39 (m 1 H, 3.00 (m 2H),
(2.C|80J(m610|—|)HZ 1.70-2.15 (m 5H), 1.10-1.50 (m 5H), 0.90 (s, 3H 2PP8. 37
: = 6. B b d, < 4.6 Hz, H, 7. ( = 8.4 Hz,
oH), 7.34 (d, J 2FE o ﬁ%?%?az 7 2\ d, JHsvc;s 4 ¢ zé%’f‘-%’.'@; (d]| J =46
Hz, 1 H), 6.68 (br t, 60Hz<sg 589 (br 3:68Hz 1 H), 4.20
gg 12H)2§> 3.(210-213.50 (rn 2H), 2.9 2H) , 2"17~8"Nm 1 , 2. 47 and 2. 49 (s,
, 2. an : S, ~_ 2123 3H) 1.6592. 15 (r 15-/1.55 (m
5H), 0.90 (s, 3H§§c§l My ™ VWO ROME6559 F»ng&rgag?f‘&% ONH2. HCI( 30
AcONa / EtOH NH2 36 0 |CH3 BH3| THF N3 'C#-"1- 1T 36 N 37 CI|COOCH3 37
0O CH3 38 0 CH3 To_a salution of ketone 30 (159 3 22 munl) in CH30H (50
m) was 5 addedogpfli umsasehale (SNEYg, (47 moUNLT and (Qsletipdz hydrjoxyl am ne
hydrochl oride (3.26 g, 47 mol) L‘&MN he soCuti Was |stirred at RT for 24
h_. The resulting m xtyre was Ihen poured intolagleous [NaOH and extracted
vmhth CH2Cl12. The _conbijned exttacts were{dried, Nconcentlrated and
chr omat ogr aphed yi elidcE30|g (9488, off oxi mey36, as 1 e off E 10
and Z isomers. Tgﬂa sti'—g)'r egés Dl U ,t@/lwf oXHi a3 20 7?2(7(0#@580 mol) in
THE (5 m) was |added |BH3THF (1. MsoILtlonN HF) at 0 C and the
solution was then wadned to BT and stidred fO¥ 1 h—TFhe—+eactiond{ni xture
was then cool ed2tg 0C afgC-a <>ol Non of 1 N |n CHBORA. (&1 ) was added.
The 15 reaction|was wdrned sl ¢ ¢ f of! Ckoolled to RT, gyenched
with water and]|extragted vvit1 CHZCI (,onbl n rganifc | ayers werle
concentrated and_chronmtographed over siilica aN/ (elutling with 209%
2KK F /b@ 517.2696
"‘1., & H3C | x CH3
N
2LL F NIl g 533.2916
< 2 HsC | . CHa
2N~
o)
2MM F S T 518.2944
» 'N, chm)\,CHs
NN
2NN Ci RN ; cl | e 589.1534
%
\ L aad
200 F ~LL‘N/ Clhm 573.1818
|'\j,
o
2PP Br s . %CH 591.2330
“ 3 D 3
= (N
2QQ Br | M3l - 807.2291
l ch\é(CHg
~ N &
2N
0




Et OH/ Et OAc) to afford 0.100 g (50% of amne 37. To a stirred sol ut| ggﬁ! )
am ne 37 (0.015 g, 0.030 mmol) was added 20 pyridine (0.5 nm) and 005
(0.25 nl), vaddoskdsso sol ution was stirred overnight. It was tb@@mmg@y nt o
water, extracted with Et OAc, dried, concentrated and purified by

preparative chromatography to give 0.010 g-82 - desired product 38 1H NMR
(300 Mz, CDCI3) 5 7.45 (d, 2H), 7.05-7.12 (m 3H), 6.95 (d, 2H), 4.95 (m
1H, 445(m ] QURE™ sog(s A NOV—2005 WO 00766559 - 35
PCT/ US00/ 11633 3RRR 347 Qfm ; 5 (m.cl Q,C@.szﬁ%?-ﬁ@gﬁm 3H), 2.25
(s, 6H), 1.20-2/10 (M 12H), BH) (MH+) 558.3013. QH 39ab
Exanpl e 4 Boc-Thr(tBy)-0 CH Boc hr(tBu) OHNEzEDCI . DVAP N+, ~ N Boc 40a

LNBoc First el Lg%f} 40b NBoC ~s€ecpnd el d OH 151 TC139a NBoc
B Enantioner A Ve, }l/'\j:l—ia ~~ C® N TMTBr 42a - 43a N
|
¥

>+

N EDClI/HOBt Enanti omgr A

rrl'

g

2TT | FsC- » o L o |623.1809
v
g/

- = ~a
2UU | F3C ¢\ CHa L CH, | 583:2909
& |
N
d
2VV FaC- Zp CHa @CHS 567.2961
& |
N
2WW F Z*N e T . | 5323108
N
3 3 N 3
_N
CHa
Z>N M
2XX H L, Ha m/k(CHa 500.3023
NN

Additional data for compounds of Example 2:

Ex. | TH-NMR (300 MHz "H NMR (CDCl3))

2A | 7.98 (m, 1H), 7.49 (brt, J=7.1 Hz, 1H), 7.39 (d, J = 8.1 Hz, 2H),
7.12 (d, J=8.1 Hz, 2H), 7.01 (1, J = 8.4 Hz, 1H), 6.65-6.80 (m, 3H),
6.56 (d, J=8.4 Hz, 1H), 5.76 (d, J = 7.2 Hz, 1H), 3.95-4.20 (m, 1H),
3.89 and 3.92 (s, 2H), 3.30-3.55 (m, 2H), 3.12 (m, 1H), 2.70-3.00
(m, 2H), 1.65-2.10 (m, 5H), 1.20-1.60 (m, 5H), 0.95 and 0.99 (s, 3H)
2G |8.31(d, 1H), 8.01 (d, 1H), 7.50 (m, 4H), 6.95 (d, 1H), 6.80 (m, 2H),
5.90 (d, 1H), 4.15 (d, 1H), 3.25-3.55 (m, 2H), 2.80-3.15 (m, 3H),
2.50 (d, 3H), 2.30 (d, 3H), 1.80-2.15 (m, 7H), 1.20-1.60 (m, 5H),
0.92 (s, 3H)




O CH3 5 A solution of al cohol

(413 ng, 1.50 mol),
i n anhydr ouso©biééss® (5 m ) was stirred overnight at RT. The PCeasbe/orns3

m xture was poured into aqueous saturated NaHCG3,

39ab (660 ngy, 1.41 mol), Boc-Thr(t-Bu
DEC (290 ng, 1.50 mmol) and DVAP (190 ng, 1.55

extracted wth CH2C 2,

and dried over Na2SO4. The residue obtai ned3&fter 10 concentration of the

sol vent was subjected to flash chromat ogr aphy over

silica gel (eluting

h;@gq% 2005

with CH2Cl 2/ ace
(391 ng, 38%,
foam To a solu

(3 M) was addef

stirred at 65 C
0.1 N NaCH and

989% as a white
(Enanti onmer B).

(Enanti onmer B.)
of al cohol 39a

mol ), and 2-br
was stirred 2 h
sat'd NaHCO3, e
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Boc- p(rjot ztz:ti ?gSQrounga arip 1.28 (dn/ =@.0 Han2bl)) 6188k eaed. ZaBiéf oH) 3@rﬁ8t(m
provi de 42a Ny, a
mol ) was coupl pd Wi .i”ﬁ%-@i% gl é9§dapg‘r|§1%§4§m@f£fgé& THIPg 43
foll owi ng the cpndit | &H} 82 ¢m, BEWY, 2.86 (Mhel H)s 2681 3HP2.35 (o W) e|2d4443a
(28 ny, 44%. 1H NWR 1115, 51
(m 10 751 [br 1 éﬁ@@i‘é‘ﬁs m%%&dﬁf%z((stH J1;‘i252303§n (SPII_})Ji @24 0
J = 8.4 He, 2H) | 6 78160 (m, 5i). 0B0zts. 8 578 (m 1 H _ 419 (m
;')2163'(41 gm) 11%%1;54143 8a9((@ 2 ?:éazezbr%l 1) 8(1-0 Hibr &. 1749, (180-TB5L(rh) 3HE. 7A53a)nd
. s, ,
(M) 578. 2140. | The éisj\r/\rﬁ‘é %%55%@% rép?i’% g 3016?(§T‘n? ?3 hgtdr;%%/s:
O- B M NR QEx. Enémmfd)na?&ﬁamﬁﬁm 80K, HHUATF-2HBANCHEH), 4428r1e50 ~
(m, 5H), 0.89 (s, 3H)
oMM | 8.93 (s, 1H), 8.04 (br d, J = 4.8 Hz, 1H), 7.50 (m, 1H), 7.32 (m, 2H),
6.97 (m, 2H), 6.78 (m, 1H), 6.72 (m, 1H), 5.82 (m, 1H)}, 4.21 (m,
1H), 3.25-3.50 (m, 2H), 2.93 (m, 2H), 2.78(m, 1H), 2.44 and 2.46 (s,
3H), 1.90-2.15 (m, 3H), 1.70-1.90 (m, 2H), 1.15-1.50(m, 5H), 0.90(s,
3H)
ONN | 8.17 (s, 1H), 8.01 (br d, J = 4.0 Hz, 1H), 7.50 (br t, J = 8.0 Hz, 1H),
7.20-7.35 (m, 4H), 6.78 (t, J = 6.8 Hz, 1H), 6.71 (m, 1H), 5.80 (d, J
= 6.8 Hz, 1H), 4.18 (m, 1H), 3.44 (m, 1H), 3.39 (m, 1H), 3.00 (m,
2H), 2.80 (M, 1H), 1.70-2.15 (m, 5H), 1.10-1.50 (m, 5H), 0.90 (s,
3H)
2PP |8.37 (d, J= 6.0 Hz, 1H), 7.83 (br d, J = 4.6 Hz, 1H), 7.41 (d, J = 8.4

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

(m, 5H), 1.15-1.55 (m, 5H), 0.90 (s, 3H)




577.2172 ,NH CCH 4BBBre N3 N 3 577.2162 ~ ,N ~CH 4CBBrH3 C 578. éﬁl\@v’{z’mﬁ
Il I NvN 4DAF3CO- NH3CJCH 584.2864 i 3 N'N wherein R3, R6 and R2 ar

defined i WO 00/ 66559 -37 1 4 NOV 2005 PCT/ US00/ 11633 C
4EBF3CO 1&6%@3&5353 2862 3 te 3 Nr N' N 4FAF3CO-ro" NCH3 R&HE¥813643,

4GAF3CO-\ NCH CH3599. 2857 H H 4HAF3CO-\_ &!’13_598. 2994 k--~¢ 3 1 NfNCH3 3
3 :

Example 3
H3CO-»

CH3ONH,. HCI ) G
HaC
30 AcONa/EtOH | p 36

CH,
BH3 THF CH
— Q)\O 2 HsC
WJQ ¥
O CHs
37 CICOOCH; HI OCH3
- CHj
N HaG
Br 38
N
O CH,

To a solution of ketone 30 (1.5 g, 3.22 mmol) in CH30H (50 mi) was
5 added sodium acetate (5.0 g, 47 mmol) and O-Methyl hydroxylamine
hydrochloride (3.26 g, 47 mmol), and the solution was stirred at RT for
24 h. The resuiting mixture was then poured into agueous NaOH and
extracted with CH2Clz. The combined extracts were dried, concentrated
and chromatographed to yield 1.50 g (94%) of oxime 36, as a mixture of E
10 and Z isomers. ,
To a stirred solution of oxime 36 (0.200 g, 0.380 mmol) in THF (5 ml)
was added BH3z*THF (1.0 M solution in THF) at 0 °C and the soiution was
then warmed to RT and stirred for 1 h. The reaction mixture was then
cooled to 0°C and a solution of 1N KOH in CH30OH (5 ml) was added. The
15 reaction was warmed siowly to 80°C for 2 h, cooled to RT, quenched with
water and extracted with CH2Clo. Combined organic layers were
concentrated and chromatographed over siiica gel (eluting with 20%
EtOH/EtOAC) to afford 0.100 g (50%) of amine 37.
To a stirred solution of amine 37 (0.015 g, 0.030 mmol) was added
20  pyridine (0.5 ml) and CICOOCHS3 (0.25 ml), and the solution was stirred
overnight. It was then poured into water, extracted with EtOAc, dried,
concentrated and purified by preparative chromatography to give 0.010 g of
desired product 38: 1H-NMR (300 MHz, CDCI3) § 7.45 (d, 2H), 7.05-7.12

(m, 3H), 6.95 (d, 2H), 4.95 (m, 1H), 4.45 (m, 1H), 4.15 (m, 1H), 3.62 (s,



41BF3CO-\ NH C ";;z: CH 598.3000 N ~ CH3 4JAC\ NCH3 CH3534.2639 14 NOV 2005
4KACI ci ~H3C' H 548.2784 3 fN CH3 4LBC O NCH3 CH 534. 2644 3 4MBC NH

CH548. 2784 O3 H CCH 4NAF3CO-| J 3 3 599.2947 N~ v gmlyhg“m
40BF3CO- NH .2947 3, 3 NYN NH2 1 4 NOV 1005 WD 00/ 66

PCT/ US00/ 11633 Ex.1 H NMR (300 Mz 1H NNR( |3)) 4G8. 05 (m 1 H, 7.97
(s, 2H), 753(tJ:75Hz 1H) 741( 84Hz 7.16 (d, J:

8.4 Hz, 2H), 6.81 (t, J = 6.4 Hz

(m 1 H, H% 30- :8!-963(41?{ mHjH)QB 65 1l'bH§2 882371@ Q"m3fi ﬁ)25é %@ah@wﬂ ié
3H), 1.70-2.15 (R, 12), olodlf; 33%-50 WH*‘?S@@ :{Cﬂs 3|'|) 418.03 (m 1 H),
753 (m 1 H . g PL%I 8.4 Hz, 2H), 6.79 (t,

nﬁxg 4I£
J =6.8 H, 1 , 6.73 1 587 419
H) (Sl—rln . ( Boc -Thr(tBu)-O

CH Boc-Thr(iBu)-OH
3 _EDCIL DMAP CH3
Br b B N\b
r
39ab NBoc 40a NBoc

First eluted
+
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CHj

Brmb
40b NBoc

second eluted

]

H c—
e, Br N

NaOH, MeQH O O N

CHa NaH
CH3
39a NBoc Br
Enantlomer A NR22

41a. R® = Bo
42a. R® = H ‘)TFA

42a ————-—»

EDCI/HOBt 43a
Enantiomer A

COOH
Meg\r Me HeG
t) be!

O CHy
5 A solution of alcohol 39ab (660 mg, 1.41 mmol), Boc-Thr(t-Bu)-OH

(413 mg, 1.50 mmol), DEC (290 mg, 1.50 mmol) and DMAP (190 mg, 1.55
mmol) in anhydrous CH>Cl> (5 mi) was stirred overnight at RT. The

reaction mixture was poured into aqueous saturated NaHCOg, extracted
with CH2Clp, and dried over NapSQO4. The residue obtained after
10  concentration of the solvent was subjected to flash chromatography over
silica gel (eluting with CHoClo/acetone, 9:1) to afford, in order of elution: (i)
first 40a (391 mg, 38%), as a white foam; (ii) second 40b (321 mg, 38%),
as a white foam.
To a solution of diastereoisomer 40a (391 mg, 0.54 mmol) in CH30H
15 (3 ml) was added NaOH (110 mg, 2.75 mmol; 5 equiv.) and the solution
was stirred at 65 °C for 3 h. The final mixture was then poured into
aqueous 0.1 N NaOH and extracted with CHClj to yield 39a (Enantiomer
A) (246 mg, 98%) as a white foam. (Following the same procedure, 40b
gave 39b (Enantiomer B). 40a gives 43a (Enantiomer A) and 40b gives
20 43b (Enantiomer B.)). '
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Ex. M# found BrT OCH3NI-12 529.1017 H3 N 5A (m xture E/ Z)-C Wﬁﬂ%’
NH 5BBri11,11: 549.1023 2 (mixture E/Z)-C 5CBr CH3CH20O~ NH3C CH3 : |
\ 5DBr~OCH3 ~- 549.1011 11C1 NH2 Nt-,~) NO R2 X R6 and R2 are as
defined i nWMB0/G65EN e:  wherein X CH3 1 4 Nov-2005 WO 00/ 665FCT/USD0/11633
PCT/ USOQ 11633 5EBrnr OCH3 C 529.1128 i H3 NH2 -C 5FBrH3CO- w,. H3C OH 5
N~530. 1020 - C- 5GBr H3CO NH3C "~ NH2 529. 103§ - ~

Additional data for compounds of Example 4:

Ex. | TH-NMR (300 MHz *H NMR (CDCls))

4G | 8.05(m, 1H), 7.97 (s, 2H), 7.58 (t, J = 7.5 Hz, 1H), 7.41 (d, J = 8.4
Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 6.81 (t, J = 6.4 Hz, 1H), 6.76 (m,
1H), 5.87 (m, 1H), 4.19 (m, 1H), 3.30-3.50 (m, 2H), 2.99 (M, 2H),
2.79 (m, 1H), 2.20 and 2.22 (s, 3H), 1.70-2.15 (m, 5H), 1.15-1.50
(m, 5H), 0.91 (s, 3H)

4l |8.03(m, 1H), 7.53 (m, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.14 (d, J= 8.4
Hz, 2H), 6.79 (t, J = 6.8 Hz, 1H), 6.73 (m, 1H), 5.87 (m, 1H), 4.19
(m, 1H), 3.42 (m, 1H), 3.37 (m, 1H), 2.98 (m, 2H), 2.80 (m, 1H),
2.41 and 2.43 (s, 3H), 1.90-2.15 (m, 3H), 1.70-1.90 (m, 2H), 1.20-
1.50 (m, 5H), 0.91 (s, 3H)

Example 5
H3CO. —~OCHj3

N N
0 jege
Me Me
Br N Br N
N o N (@]
Z-isomer \5/ -isomer \5/
and

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

10 heated at reflux overnight. Excess thionyl chioride is then removed under
vacuo to give 54 g of the acid chloride.
2) AICl3 (11g) is added siowly to a solution of the product of step 1 (10
g) in bromobenzene (40 ml) at ambient temperature and the reaction
mixture is heated at reflux for 4 h. It is then cooled and poured into a

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

20 reaction mixture is heated at reflux with azeotropic removal of water until no
further water is collected. The reaction mixture is concentrated to give 17.4
g of the desired ketal.
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4) The crude product of step 3 (17.4 g) is dissolved in CHzOH (100ml)
and to this is added water (25 ml) and K2COj3 (12 g) and the reaction
mixture is stirred at ambient temperature overnight. The reaction mixture is
diluted with water and extracted with EtOAc. The organic layer is
separated, washed with water and brine, and concentrated to give 12.55 g
of the desired amine.

5) To a stirred solution of the product of step 4 (7.2 g, 23 mmol) and N-
BOC-piperidine-4-one (4.8 g, 24 mmol) in 1,2-dichloroethane (20 mi) is
added titanium isopropoxide (6.7 ml, 32.3 mmol) and the mixture is stirred
for 12 h at RT. The reaction mixture is concentrated and a 1.0 M solution
of diethyl aluminium cyanide (35 ml) is added at RT and stirred for 3 h. The
reaction mixture is then diluted with EtOAc, quenched with water (5 mi) and
stirred for 2 h. The mixture is then filtered through celite and the resulting
filtrate is concentrated and chromatographed with 30 % EtOAc/hexanes to
afford 7.3 g (63%) of the desired cyanide.

6) To a stirred solution of the product of step 5 (7.3 g, 14.03 mmol) in
THF (100 ml) is added a 3.0M solution CH3MgBr in Et20 (14.0 ml, 42
mmol) at RT and the mixture is stirred for 2 h. The reaction mixture is then
quenched with saturated aqueous NH4Cl and extracted with CH2Clz. The
extracts are concentrated to afford 7.0 g of desired methylated compound.
7) The crude ketal of step 6 is dissolved in EtOAc (100 ml) and 6 N HCI
(40 ml) and conc. HCI (10 ml) is added and the mixture stirred at RT for 24
h. The reaction mixture is then neutralised with 20%NaOH and extracted
with EtOAc, dried and concentrated to yield 5.0 g (98%) of amine.

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

9) To a stirred solution of the product of step 8 (1.5 g, 3.22 mmol) in
CH3OH (50 ml) is added sodium acetate (5.0 g, 47 mmol) and O-Methyl
hydroxylamine hydrochloride and the mixture is stirred at RT for 24 h. The
resulting mixture is then poured into aqueous NaOH and extracted with
CH2Clo. The combined extracts are dried, concentrated and
chromatographed to yield 1.5 g (94%) of oxime as a mixture of E and Z
isomers.

10) To a stirred solution of the product of step 8 (1.5 g, 3.0 mmol) in
CH2Clo (10 ml) is added TFA (3 mL) and the mixture is stirred at RT for 2 h.
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SXBr CH3CH201L NH3 H3 557.2124 Yl -GN OH I-le:%‘b"_O HC~ 5YBrH - CH

10

15

20

The reaction mixture is concentrated and poured into 10% NaOH and
extracted with CHoClo. The combined extracts are dried concentrated 1o

afford 1.2 g (100%) of amine.

11)

To stirred solution of the product of step 10 (1.3 g, 3.2 mmol) in

CHoCl» is added 2,6-dimethylbenzoic acid (0.74 g, 4.96 mmol), EDCI (0.94
g, 4.94 mmol), DIPEA (0.84 g, 6.58 mmol) and HOBT (0.66g, 4.94 mmol)
and the mixture is stirred for 12 h at RT. The reaction mixture is quenched
with NaHCO3 and extracted with CH2Cla. The combined extracts are dried
and concentrated to yield 1.6 g of oxime as a mixture of E and Z isomers.
The isomers are separated by chromatography by eluting withCH2Cla:Et20
(4:1) to afford 0.77 g of E isomer and 0.49 g of Z isomer.
E isomer: 300 MHz-'H NMR (CDCl3) 8 7.5 (d, 2H), 7.23 (m, 2H), 7.10 (m,
1H), 6.90 (d, 2H), 4.03 (m,1H), 3.90 (s, 3H), 3.55 (m, 1H), 3.20 (m, 3H),
3.00 (m, 3H), 2.82 (m, 1H), 2.24 (s, 3H), 2.23 (s, 3H), 2.15 (m, 3H), 1.80-
1.20 (m, 5H), 0.92 (s, 3H); MS FAB+ observed= 526.2070; estimated =

526.2069

Z isomer: 300 Mhz -'H NMR (CDClg) 8 7.50 (d, 2H), 7.15 -6.95 (m, 5H),

4.15 (m, 1H), 3.80 (s, 3H), 3.45 (s, 3 ), 3.25 (s, 3H), 3.00 (m, 2H), 2.24 (s,

3H), 2.25 (s, 3H), 2.10 (m, 2H), 1.80- 1.50 (m, 7H), 0.92 (s, 3H);

MS FAB+ observed= 526.2072; estimated = 526.2069.
The foliowing compounds were prepared via similar methods:

g
6
" \b\l%:z

wherein X, R6 and R? are as defined in the table:

Ex. =1 X R2 HRMS
(MH+) found
OCHs; W 529.1017
5A Br N Ha NH
{mixture E/Z) —C—
OCH3 e 549.1023
5B Br r}‘l’ Cl _NH»>
(mixture E/Z) —C—
CHaCH.0, ™ 542.2210
SC Br 3 2 \"?l Hsc\[E/CH3
—C——
OCH e 549.1011
5D Br \ 3 al \GNHz 9.101
g Y-
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\ 3 -C- N 5DDBr CH3CH20OON \
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_C_
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-—C—
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5G Br ° N H3C NHz
—C.—.
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HC 4.
CH3CH20 o 597.4911
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_C_.
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' |
_C.-—
H2)20, e~ 571.2270
5U Br CH3(CHa2)2 \N HaC l CHs
1] +
—C— IN\O_
5V Br | CHa(CH2)20 - 556.2291
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SW Br T HaC A\ CHs
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—C— N/
Y
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E NN
CH3CH20 -~ 671.0058
52 Br svre \N Br Br
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.._C_. N,
WA
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I I. I
_C_
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S5SMVBrvo, ~O LCH3 567.2327 3 I1( -C N 5NNBr CH3( CH2) 20\ NH3C \ CH355g. %\@ﬂ?ﬂ&l
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5SSBr CH3CH2O. H3C . {T ~T CI_-% 90.1995 N' NYN -G SCH3
5TTBr CH3CH20O\ 627. 1729 NH3C -c-0-N C- CH3CcH2O  5uUUBr N
' ~CHaCH50 e 686.9989
It
_C_. N’
Y
0
CHLCH,0 o 556.2290
—C— NN
CHs
CHACH-0, i 546.3056
—— NN
CHj
CH1CH,0 et 531.2956
—C—- N’
CH3CHL0, ~a~ 547.2902
I
A ®
Y
o]
) H4CO > 517.2812
5KK F,C 3 \h‘ HSCf\ICHa
_h_ (;
H4C e 555.2336
SLL il B HIC A CHs
3 —E) _ 7
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5MM Br v/\o\N oo K G
H P
—C— N
CH3(CH5)»0 -~ 555.2341
il
R ®
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"‘2:"— N\rN
CF;
CH3CHS0 M~ 616.2746
I
—C— N\rN
CF,
_ | CHaCH0O it 600.2788
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CFj

-C-N1, N CF3 500F3C CH3CH2O NH3




H3 CH3556.218 11 -C OH 5VWBr H3CO~ NH3C CH3542. 2002 - C- 5V\¥/\Br E&?EI
H3C CH3555. 2336 | -C NH2 CH3CH2O.  5XXBr N H3C CH3655. 287 | | 00
5YYBr CH3CH2O\ 5?% §4o7 N\ CHS 577Br H3CO, 603. 2349 H3C CH3 - G-

5ABBr CH3CHE® 984975488 H3C . -c- N 5ACBr CH3CH20\ H3 CH3640. ‘g%ﬁs““{‘l“‘”c H
NH, 1 NyCH3 0 CH3 1 4 NOV 1005 V\D 00/ 66559 -46. PCT/ US00/ 11633 Ex. 1H NVR (300
Miz ' H NVR (CDCL3)) 57,50 (d, 2H), 7.15-6.95 (m 5H, 4.15 (m 1 H .3.80

’1’1]‘

(s, 3H), 3.45 33,255 F08—m—2H—224—s; (s,
3H), 2.10 (m 2H) S5ARS0- | 1850 n?“%ﬁ“@ 92 (s| 3 5%_95Qha 1“’7,21?‘ 3l (d, J

= 8.4 Hz, 2H),|{ 7.10 (d, | —8.4Hz 2H),[}14.24 “Hy 3.81 (s, 3H),|3.98
(m 2H), 2.75-3 00 (m 3#9 2.148 (s, 3HC—2. ho\Hs. L 1.99 -2.20 (m 4H),
1.73 (m 3H), ()‘}#62 r4H) CQ{ 6#,0s, 3 BNB. 92 s, 1 H), 5804896d, | J =
9.0 He, 2H), 1| 17817 3h) W 21 {nHaG N 8He2| (a, J = 6.9 He,
2H), 3.98 (m . 75-2.92 (m '3H) —_m NN
SCH3
CHZCHZ0, A 627.1729
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—C— O-~-n

Ci

CH3CHL0, “ 556.218
5UU Br 3 2 \N H3 CH3
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H3CO T 542.2002
5VV Br O HaC : CHa
—_C_
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CHaCH50, ~“ 555.2336
SWW Bl’ 3 2 \,\j H3C CH3
|
_..C—
NH,
CHaCH»0O ~ 655.287
SXX Br 3 2 \lfl\l H3C CH3
__C__-
HN—BOC
5YY Br | CHaCH20 e 566.2407
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CHg
HsCO il 603.2349
527 Br 3 \N HaC CHa
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N
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2.46 (s, 3H), 2.41 (s, 3H), 1.90 -2.20 (m 4H), 1.73 (m 3H), 1.273-NB10,
4H), 1.15 (t, J = 8.1 Hz, 3H), 0.93 (s, 3H Additional data for conpounds of
Exanpl e 5: visogdssy 6 F3COr Z-isorne ;): | F3CO' E-isomer p@rmsbb/{\{@g 0
and 0 5 A) Preparation of internediate 27 (Schene 8 (Rl = CH3)). 1)

(40.0 g, 0.203 nol) is vigorously stirredd4pEtOAc (200 M) and
concentrated aqueous HCl (80 ml) for 1.5 h. The solution is concentrated,
diluted with Et2

separated and t d 6’8&@1@'3\§f6}d¢ diaebina o EXamdig saqueous | ayer is |

Conbi ned aqueoUsEx.ayd- Nl\éﬂés’é@rwéﬁt HNMR £ABGIHE residue is dried 24 h
d hi gh T
hydrochl ori do_drmd N B0 el o148 ‘14‘-@4‘5” 43% 15’1912“';0%99 S35 |

anhydr ous Cl CI—IZCHZCISI'GB@ 26 §s. Hh343 84 (8i &b 2%(58 HugcksEvel ¥
added DBU ( 33. 2 m, SHP4 aml .58, t7|H)a0|ggn(s| ‘@.1 | sopropOX| de 15 (65.5 m
0.22 nol) at O tie—TeactT o IrXtu Way . to RT__and

stirred overni giﬁL 4t8.85 (s,THA), rﬁ&@t@efrss ‘ﬂm %@Vé‘(p tb Jo= 8-4Ha. 2H), 4.24°
di et hyl al um num Cyaax'mielH 1 3M81 (5, 3M)USITB (rSaHN 2.78-3260 (REI BH) s2.adqed3mj,t h

2dditional 3 | o il A4 B BT o). LB 7 6 ) "

20 Celite (50 Q). Tkmgaew,cslﬂpn m xture |s cooled to 0 C, water (40 ml) i $
added slowy wihv rou IL0g,a t

stirring at RT, ’\fh éggég ?”gt?' é\gt@ JE I'igrlc%@d ¢ﬂ°dﬁéf2§£hz'r%mﬁ %18.|
mxture is theq 1 4 (NoVMH0E02\D, W@&BQ 2k, BEH (5@ 26582192 (rer3d).ovel
Celite, evaporgted aé‘d%%'bisﬁ}?tz% (® ém)aakg@bz@@qumghmwﬁrsmul 274 @l
(eluting with Hexane 2), rovi d as a
colorless oil \I}ﬁi c (E?’)léh»l‘ﬂ Bt u»(n-nsét (sl'n'ﬂ'i) solution of 24 (27)7
g, 90.6 mmol ) in anhydrous THE (200 mL) 5 at 0 Cis slowy added CH3I\/gBr 3
Min Et20 (912 m, 3 equiv.) with vigorous stllrr ng. After the addition,
the reaction is aIIo% to warmto RT anti@TR'PPed 3 h. The reaction is

t hen poured into aqu SNsaturat ed NHAO , extractedy®Ffh Et 20 (4 tinmes),
washed with brine, e dl g Na2SO4, and concenky ot ed to give 27.1 g

(100% of 25 as a cIe s q 10 3) To a sol i § 39. 3

mrol ) in anhydr ofs€0 (50 O7C i s slf@y addec 2 Nin

THE (14 m, 28 nmmol) and the Ns stlrred2days M ¥ final
cool ed

mxture i s concentrat eS8y, 50 gl land, gow{y pEYseEEr i nto i
gqfae

EtOH/ THF 1:1 (50 . After n. 7 buffer
sol ution ar e5add®gé")9P§F¢téﬂﬁeﬂf1'§F%W%P'%S? %8 ﬂ?gz(@qﬁw@ ‘sol ution (50

m ). The reacti o m g3i4.0%, 1203 /b idgbrduslyadtirred in EtOAc (200 mi) and
concentrated aqueous HCI (80 ml) for 1.5 h. The solution is concentrated,
diluted with Et20 (300 ml) and H20 (150 ml), the aqueous layer is
separated and the organic layer is extracted once with H20 (20 ml).

10 Combined aqueous layers are concentrated and the residue is dried 24 h
under high vaccum to provide 26.7 g (84%) of a white solid. To this
hydrochloride and N-tert-butoxycarbonyl-4-piperidone (43.8 g, 0.22 mol) in
anhydrous CICH2CHClI (80 mL) with 4 A molecular sieves, are
successively added DBU (33.2 ml, 0.22 mol) and titanium(lV) isopropoxide

15 (85.5 ml, 0.22 mol) at 0° C, the reaction mixture is allowed to warm to RT
and is stirred overnight at RT. The mixture is then cooled to 0 °C and
diethylaluminum cyanide, 1 N in toluene (260 ml, 0.26 mol) is added with
vigorous stirring. The reaction is allowed to warm to RT and stirred an
additional 3 h, after which are added CH2Cl2 (300 ml), EtOAc (300 mi), and

20 Celite (50 g). The reaction mixture is cooled to 0 °C, water (40 ml) is added
siowly with vigorous stirring and, after an additional 5 min. stirring at RT,
the excess of water is quenched with NaxSO4. The final mixture is then



RT, diluted with 1 N NaCH and extracted with CH2Cl 2. Conbi ned orgzm[ﬁ/ 200
| ayers are dried over Na2SO4, concentrated, then subjected to fl )

chromat ography over silica gel (eluting with Et OAc/ Et OH, 8: ' 9. 69
g (79% of“P%‘Y"é@S%? colorless oil. 20 4) A solution of 26 (11.‘5}/8,5()/(;{3@%

mol ) and N-net hyl nor pholine N oxide (4.67 % 39.4 mmol ) in anhydrous
CH2CI 2 (100 M) is stirred 1 h at RT, cool 88 to 0 C, and TPAP (885 ng) is
added portionwi se. The reaction is allowed to warmto RT and stirr

d 1 h.
Addi tional N net fiysreaooverdeélite, evepoxated gnd WjQGteﬂﬂOﬁlaﬁh)Cfﬁﬂ@Wﬁpgﬁtﬁyeﬁg)
th dded to. dri h . ' ty Fheof 24

CLoct on morur <305 0 (DB Hela A FOASIREIS Riaféé S0 SRl

reaction mixtureSHE2G _ it concentrated, then subjected to
fl ash chr omat ogr aplaycalodess dil whictysolidifies upem§tanding.-cH2Cl 2/ acet one, 8:2 to

7:3) to provide 2?9%( gﬁ()ﬁ@ﬁeﬁ o%%ga(%ﬂ? (%ygd_)bqnmju in dhhyBreysTBiF (@00afL)

title conpounds f ; ;
1|- br ono- ZP( ;Jrﬁ f | 8bPofretSHRIQYY- EQP@ Lé M)'H %90(91%I3)e?ur{vgrm§/hdr ous THE

(1OP m) i 3 dcg()' %goﬁ@us BrriRganster-tRe ldddRicn, khe readiionds atiofed.to warm K8RY

o i s added vi rin ' ' rRdli SSRGS HACH 50
C foz 18 min, co@f’g?{ﬁ?&sg' ék}?eaf]e %gb}s\ggf]malﬁ(élb% d'gtlodidﬂg/ge 275$ %a.@arn &%‘0. 0
mol ) in anhydr oestraeled wih Bt30i(4 timrsddwashed wmrme,&re rOVEl | aranFS«%B* in
at -78 C,then 30 m gm?éte;?%%ﬁiv%}a?ﬁ gmdﬁggf 25 2sPOHERAetSbN. hal f-brine and

tracted with cH3BY . | i
ﬁgzrs%i, ean\élvI tonc @t r atTeriatselujioncof@5ed 16 9( 325 '?‘rﬂgggiﬁ‘cﬂ'?a}yﬁéﬁs jg'ﬁ:a&{de'l%l%oﬁlver

oil. 1 4 NOV 200? i@%@b%g@de&%gww /X 16 FBIF2)1 4T, 28sminuodl) enddhe t he
. g,

duct of st .3 ol 2012 (100.m) at 0 .Cis addad
DS Nar t1 - peri solutiondsioens gayoabREqANs jnalmixiyrads phadentaSa B 86 s
stirred 2 h at R it 384l bo0RId Brdics-eold EOMTHF 1 480 il Afiae 15gniadded
an the reaction Is stirre or a | Tl a re
into a 1:1 mi xt urd 0tC.Rf Giaﬂﬁgr%{qéasoﬁfg'ﬁ&&e%eg l#]‘g'é?ﬁ‘é’éd;%'tb%ak’zg@%
Na2S203 (200151 ) ,HsD3 aqaeoudsaiution (3&k mihcThe ropetio i isstireg ovinight At

Na2SOs. The resi qup qhal Wt AN REOFPAGE BKIralearwis! CHYEI2Combired srganic
purified by flash chrona

I I | uti it
hexanes/ Et QAc, 7:Byefﬁcaf?idg%r@’a&%é\?%%%olnggnvgéq(g%%ugﬁ@gceg tlaaﬂaf& | ow

il. 3) Asoluti i ' OAT/BIOHS2) 1t 9.69C|
(2. 089, 30 ol et ERaRY P, e B a0 ) 14 heat e

at reflux under Np(#25%) af 6 244 eloBG2HBY ati on of the solvent, the residue
is taken up bp agjjeousp@ohitn\H@8 @2 gx85 Acmetbinant Nemethyimorshdiine Nesi due

obtained after e ' h | bkt &irbed 1 h at
b MR e e
wth CH2CI 2/ Et , Gode a At “ut
GE0280% Iyl s e oty e
is slowy added e (53R . i 1 HMedrang A PGP S00r hagde ?'eea n
Itp the a%pealzéncere@f:tiany@bbmplamnmﬁermimtrmrrezcﬁbn.mi;{{:re%ﬁﬁ ﬁlter@érm@rréiqjité, )
dimethylsulfate (350 Dl thBRRUbjdctediPihsh AMdAtaBEFPMCover silica gel

(eluting with CHoClp/acetone, 8:2 to 7:3) to provide 5.91 g (53%) of 27 as a

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

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

35 dropwise. After stirring 30 min at -78 °C, then 30 min at -20 °C, the solution
is poured into half-brine and extracted with CHaClo (3 x 100 ml). Combined
organic layers are dried over NazS0O4, and concentrated to give 8.85 g

(94%) of an alcohol as a yellow oil.




solution is allowed to warmto RT and stirred 1 h. The m xture is poured
I nto aqueous 0.1 N NaOH, extracted with CH2Cl 2, and dried over Nh2 $6¥ . 2085
The resi due obtained after concentration of the solvents is purified by

flash chromatography over silica gel (eluting with hexanes/Et QAc, 75:25)
to afford 0.55 g (62% of the Z-nethoxinme as a slighly yellow oil.

5 A
sol uti on ofw@oeees8dxi ne (0.59 g, 1.18 rmol }7in anhydrous CI—|21§TFZUS({°GI?{%>3) and
TFA (3 m) is stirred 1 h at RT. After concentration, the residue 30 is

t ak i N NaOH, t ith di ; d
concent rat od 1029 ve T8 & sogtibnehige Brodustol Pied Ll 2 o, 20 RG] i eERCh 81,
et htor eot § o POGEFE 96CSS aBagd (EKe-wariripddodimmnd (2709, 2.9 23 25
HOBT (g43 my, 109 fﬂ%i°}1 @W%‘%ét"ﬁ??%‘?&iﬁl'r 5&” %@8@8@8&@ gf %%)M?ﬁ'ﬁ
anhydr ous D('\)/Fli ﬁe'iNfghma@ré i%édhfd/(;hfnhethecreagmn isattireedl for R adgitianad i s tak_(la_ﬂ up
I N agqueous . , extracted W . rl . e
resi gue obt aP ned Bf tc‘]g‘re %ME%H?PQH%‘%%?QI ﬁéﬁ%‘ﬂ‘\‘/}gncﬁ aﬁqggﬁg%[??t?% .Ey flash 1
4 NOV 2005 WO ON&66E8 amawnusgmw@ie@mzﬁe@m(?%m&brﬁ}"@\%* B ca gel
| ut i ith : ¥ chéaft
ol or | ags o I 1XHARIEF R £l SdPared bubpasbar FHEdostin dDMecat

colorless oil. 3 8.35 %d, J =7.8 Hz, 1I—%IJ L. 25
(AB system 4HconeepBalien ofithe soheents is purified By dash ﬁ:{’uroj[nﬂf),grgal@?oy ,Slg(f% ,
3.43 (m 1 H), %ﬁ%’“@?ﬁ ?osithéhﬁ!st)aneaxél@ddn7:§)gb,yiad&348 01(63%))of the kBtdrs agH,

atropi soner a) , atropisonmer b), 2.26 (s, 3H, atropisoner a)

and 2/28 (s103H2 yaewpRilsoner b), 1.95-2.21 (m 3H), 1.20-1.90 (m 7']%,(:
0.92 (s, 3H). HIVB (MdohItiEBe! a4rodbct dfeiemg (B185pg. BOF mmob), Hp:HCl

Fol l'oui ng_conpougdl® fr 20 praghyal SFONE frPe B sn h?@?‘%ﬁms B
RARZHRMS R6NMH+ fraatdd @R fuaander edan4, h.cAftss avappetippof srpeelyent. thae ( a3

555. 2335 H3C | - MR 535k dp it BGecds 5. 13N NaOH and extracted with CH2Cle.

15  The residue obtained after evaporation of the solvents is subjected to flash
chromatography over silica gel, to afford first the E-hydroxime (eluting with
CH2Clo/EtOAC, 7:3; 0.84 g; 29%), then the Z-hydroxime (eluting with
CHoClo/EtOAC 1:1; 1.10 g; 37%), both products as white solids.

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

20 DMF (5 ml) is slowly added KHMDA 0.5 N in toluene (4.0 ml, 2.02 mmot) at
0 °C, leading to the appearance of a yellow solution. After 2 min. at this
temperature, dimethylsulfate (350 ul, 3.7 mmol) is slowly added and the
solution is allowed to warm to RT and stirred 1 h. The mixture is poured
into aqueous 0.1 N NaOH, extracted with CH2C|2; and dried over NazS04.

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

5) A solution of Z-methoxime (0.59 g, 1.18 mmol) in anhydrous CH2Cl2
(6 ml) and TFA (3 ml) is stirred 1 h at RT. After concentration, the residue

30 s taken up in aqueous 1 N NaOH, extracted with CH2Clz, dried over
Na>S04 and concentrated to give 0.47 g (100%) of the free amine as a
white foam.

B8) A solution of the product of step 5 (470 mg, 1.18 mmol), 2,4-
dimethylnicotinic acid (220 mg, 1.45 mmol), DEC (280 mg, 1.45 mmol),

35 HOBT (243 mg, 1.80 mmol) and N-methylmorpholine (0.33 ml, 3.0 mmol) in
anhydrous DMF is stirred 14 h. After concentration, the residue is taken up
in aqueous 0.1 N NaOH, extracted with CH2Clz, and dried over NasS0O4.

The residue obtained after concentration of the solvent is purified by flash



6DBr H H3C cFb 571. 2284 3CO N 6EBr H3COHBC rr.. CHB570.2331 6FBr H3 ; No
569. 1000 N 6GF3CO F3C.. H3cr+3 601.2628 || ~N 6HE3CO F3Clw \ cab6ll?. Qii&”'ﬁ

CH3 wher ei 8?’@? nd R2 are as defined in the table: 1 4 &?@%

00/ 66559 % é ﬁgOO/ 11633 61F3CO--CH3H3 | \ CH3534. 2708 mg\‘iG (Ol)g%g%(}l
\H3 OH 602.2465 | ~ 6KF3CC-F3CH3 | CH3602. 2579 N. N 6LF3C0- CFb589. 3013

6MC CH3CH2-H3 \ CH3 513.2633 | , H3 CH3 6N6 H3-1 \ 483.2516 ~N

60F3C- CH3- cFb533. 2758 H3C CH3 6PCI CH3CH2-1 \ 497 l2‘683 N
6001 CH3CH?- , c~b5 tRraraapgrary arsaibcage! taietng with CHyClo/acetone, 7:3to 1:1) to

afford 640 mg (100%) of a colorless oil.
1H-NMR (400 MHz, CDCl3) § 8.35 (d, J = 7.8 Hz, 1H), 7.25 (AB system,
4H), 6.98 (d, J = 7.8 Hz, 1H), 4.22 (m, 1H), 3.82 (s, 3H), 3.43 (m, 1H), 3.33
5 (m, 1H), 2.99 (m, 2H), 2.85 (m, 1H), 2.49 (s, 3H, atropisomer a) and 2.51

(s,3H, atropisomer b), 2.26 (s, 3H, atropisomer a) and 2/28 (s, 3H,
atropisomer b), 1.95-2.21 (m, 3H), 1.20-1.90 (m, 7H), 0.92 (s, 3R).
HRMS (M+Ht) 533.2747.

Following steps B-4, B-5, and B-6 using the E-oxime yields the

10 corresponding E-methoxime product.
The following compounds are prepared via similar procedures:

RO,
N
CHg
Rsmb
N-C
T
wherein R4, R6 and R2 are as defined in the table:
Ex. R6 R4 HRMS

(MH+) found

R2
6A Br HsCs_ ¢ HsC L CHs | 5543000
e 10

6B Br :3C>__§ e Ay o 555.2335
3C sN
6C Br Hs . 556.2175
H OH
o
) Br H3CO/_\ - o A 571.2284

6E Br H3CO/—\_,J"' HaC | CHs 570.2331

6F Br Aﬁ o K ore 569.1000
zN

6G | F3CO- F3 CHs 601.2628

6H | FaCO- Fa (_cr 617.2549
I 2N\
A ."O




H3C CH3 N,..N 6SF3C-CH3-1 518. 2749 H3CCH3 N. N 6TCl CH3CH2- 6UF3C- CH3

| F3C- | CH3CH2- CI | 537.1603 557.1680 571.1838 1 4 NOV 2005 WO 00/16/691@\920050
PCT/ US00/ 11633 6WC CH3CH2-Cl "' ~ | 555. 8401 6XC CH3CH2- H3 H3 497. 2682 VI -

- - ByF3C0 CH3- H3C, 51r CH3548. 2853 NYN CH3 6ZF3CO CH3CH2- 562. 562. 3017 H3CCH3
| NYN CH3 6AAF3CO- CH3CH2-i 563.2939 H3C~CH3 NYN NH2 Ex. 1H NMVR (300 MHz 1H
NVR (CDCl 3yb o6&@s81 (d, 1 H), 7.51 (d, 2Hyg.7.10 (d, 2H), 6PEF/USGILERH

4.20 (m 2H), 3.40 (d, 2H, 3.30 (m 2H), 3.35 (m 3H), 2.80-3.05 (m 5H),
2.45 (d, 3H), 225 (d —3H} 125220 h—f—56—m—2—H) 2 (m

, 7 0. 4

2H), 0.90 (s, 3H)3|6:8F§ZO(C, 3 =GH3 He, H, 724 (br| s534Ry086 (96 (d, J
= 5.1 Hz, 1 H|, 4.33 (q, Ji{= 8.6 Hz, 2H),|H @He)l 3.45 (m |1 H),
3.30 (m 1 H),| 2.98|(m 2H), 2.82 2.46_and 2.49 (s, 3H),| 2.41 (m
1 H, 224 and 2. 27 (s 210 -1 +—45—4+—90 (m

7H, 0.92 5 F3CO-‘ FSC\‘ HaC | oH | 802.2465
6K | FaCO- FoC T 602.2579
6L | FaCO- cH 589.3013
|1N~
*o
6M | Cl CH3CHz- Hscrw%,CHs 513.2633
»

6N Cl CHs-

60 | FaC- CHa- »,c{?,crg 533.2758
s

6P Cl CH3aCHz- 497.2683

483.2516

6Q Cl CH3CHa- 1 cre 513.2642

(o]
6R o] CH3CHy- “T 498.2633

6S | FaC- CHa- T 518.2749

8T o CH3CHy- o L o - | 537.1603

86U FaC- CHa- cl \fﬁ/m 557.1680
|

N
6v | FaC- CH3CHg- mf%,cu 571.1838
L -
N
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Additional data for compounds of Example 6:

Ex.

1H-NMR (300 MHz 'H NMR (CDCl3))

6F

8.31 (d, 1H), 7.51 (d, 2H), 7.10 (d, 2H), 6.95 (d, 2H), 4.20 (m, 2H),
3.40 (d, 2H), 3.30 (m, 2H), 3.35 (m, 3H), 2.80-3.05 (m, 5H), 2.45 (d,
3H), 2.25 (d, 3H), 1.25-2.20 (m, 10H), 0.50 (m, 2 H), 0.22 (m, 2H),
0.90 (s, 3H)

6G

8.34 (d, J = 5.1 Hz, 1H), 7.24 (br s, 4H), 6.96 (d, J = 5.1 Hz, 1H),
4.33 (q, J = 8.6 Hz, 2H), 4.13 (m, 1H), 3.45 (m, 1H), 3.30 (m, 1H),
2.98 (m, 2H), 2.82 (m, 1H), 2.46 and 2.49 (s, 3H), 2.41 (m, 1H), 2.24
and 2.27 (s, 3H), 2.10 (m, 2H), 1.96 (m, 1H), 1.15-1.90 (m, 7H), 0.92
(s, 3H)

8l

8.92 (s, 1H), 7.23 (br s, 4H), 4.11 (m, 1H), 3.79 (s, 3H), 3.30-3.45 (m
2H), 2.97 (m, 2H), 2.81 (m, 1H), 2.45 and 2.42 (s, 6H), 2.40 (m, 1H),
1.90-2.20 (m, 3H), 1.15-1.90 (m, 7H), 0.92 (s, 3H)

1)

Exa

mple 7

Alternate synthesis of the compounds of Example 6.
The product of Example 6, step B-2 (566 mg, 1.20 mmol) is treated
with H3CONH2-HCi using conditions similar to those shown in Example 6,



resulting free amne (46 ng) is directly subjected to am dation WltEt &94-2005
dimethyl nicotinic acid using conditions simlar to those shown in é

6, step B-6to yield 50 ng (82% of a colorless oil. 10 -51 The foll ow ng
conpounds are prepared via simlar procedures: R40, N wherein R4, R6 and

R2 are as defined in the table: 1 4 NOV 2005 WO 00/ 66559 g@g&@ﬁ% 11633
7HF3C- CH3-WP 0pe58%7 2234 71F3C- CH3- H3C & BH2537. 2234 7] F3 - CL.

NH2567. 2362 7KF3C- CH3- H3CCr +b517. 2812 7LF3C- CH3CH2- OH 532. 2787 H3
7TMF3CO- CH3CH2- ldgln B4 2&88esd1uﬁ ENERCRIIBE SHB5AH BOStHEXFREOIEERHAedBC

O T e s Shim st she s b e RIB i AR B EER Bo2sg° ©

7TF3C- CH3CH2- \ £ afiérd, iR48der of elufiory Wirsi3Ge Exhith&ame (MS58G; 29%), thenitbener ) |

- VR3Q0-FBCO- Z-m%ho%ﬁsa%g’rg g 23 y\S:SD% %%s G 2855

5 2) The Z-methoxime (75 mg; 0.15 mmol) of step 1 is deprotected

following conditions similar to those shown in Example 6, step B-5 and the
resulting free amine (46 mg) is directly subjected to amidation with 2,4-
dimethylnicotinic acid using conditions similar to those shown in Example 6,
step B-6 to yield 50 mg (82%) of a colorless oil.

10

The following compounds are prepared via similar procedures:
R4O\N

|
RS/Q)\Q\' Me
N-C
pe

wherein R4, R8 and R2 are as defined in the table:
ExX. R6 R4

HRMS
(MH+) found

R2
7A | F3CO- CHs- He C‘Ej Chy 532.2795
78 | F3CO- CHa- o \é,NHz 553.2192
7C | FaCO- CHa- HeC \6%"'
7D | F3CO- CH3CHo- Hscxé/CHa 546.2940
7E | FsC- CHa- HscxﬁjCHa 516.2833
7F | F3CO- CHa- Hsc\(ijH 534.2571

7G F3C- CHs- c

wv 7.2234
ﬁ NH, 53
(E
isomer)

533.2730

§

—




0 1 4 NOV 2005 WO 00/ 66559 -53 PCT/ US00/ 11633 7XF3CO vvnK3 C CH 57|34 EW%[]OS
N 7YF3CO-H3 OH 574.2889 t 7ZF3CO- CF3CH2-Cl Cl 641. 1537

7AAF3CO 1638 7BBF3C0- CH3CH2-1, 587.1821 C | 3%%

i CH3548. g_@? DDF3CO- CH3-Cl * Cl1589. 1610 7EEF3CO CH3CH §31748
8 H3C CH3 7FFF3CO CH3(CH2) 2- ~ 562. 3030 | %d\l_7GGF3CO- CH3( CHZ)Z a ~

Cl 617. 1918 7HHF3CO CH3( CHZ)Z \ ¢~577.3019 . 1H Nl\/R (300 Mz 'H Nl\/R

(CDCI 3)) 7H7.554d—2Hy— 7 30 (d 2Hp——7 5 1 m,, —F5—£4—4—tb— 6. 60
(d, 1 H, 4.25 [nyH2H)  F&C80| (s, GHp: 3. 40 ? 80-3 %7?%34 2,40
(m 1 H! 1.40-p.20 (I 13H)| 0.90 (s, 3H|A |t atcl f or corrpounds of
Exanple 7: 1 4 NOV. HE WO 00 66559 - 54 PCT/ USO 1633 7K8.31 (d, 1 H),
7.61 (d, 2H), 7FSt—td—=HC >H T2 30 (o= 2H 3. crrvial
320-3.50 (m 2H) 712 5E80s| (m @Eb? 2 4'5 (HhC3H _RHZ5 (3?3%' 2,321. 45-2. 20
(m 11 H), 0.92| (s, 3H 7Q8.11 (d J=6.8 H, 7728 (br s, 4H)| 6.94
(d, J =6.8 Hz,|1 H,{4.16 (im 1 H, 3.75 (s, 3 3.20-3.45 (m 2
5.85-3.00 (m

3H) 742  BE60- |  CH3CHo- o Mf Ny 567.2362

7K | FsC- CH3- HC 'T o 517.2812

7L | FsC- CH3CHo- , 532.2787
[ jN

7™M | FaCO-| CHaCHa- 547.2888
- ~~ 572.3093
™ FaCO A' H3C\$ _CH3
70 | F3CO- CH3CHo- Hae Lo 548.2732
7P | FiC- CHa- HS%CHB 517.2831
(E N
isomer)
7Q | F3CO- CHa- T o 549.2686
L _n
“0
7R | F3CO- CH3CHa- ~ 590.2854
H3(:\©/O 0]
hg
CHj
N
l LA
7U | F3CO- CHgz- 532.2784

(E 3
isomer)

FaCO- e~ 576.3049
Vo Hoco M HsijCHS




J=11.6 Hz, 3H), 2.45 (m 1 H), 2.20 (d, J = 11.6 Hz, : 18524qu
3H), 1.15-1.85 (m 7H), 0.88 (s, 3H) 7R7.13-7.30 (m 5H), 714(r}1
6.95 (m 1 3 (m 1H) 4.08 (q, J = 7.1 Hz, 2H), 3. 1553r/B800k1Tk332H) -
2. 86-3. 10 “oéﬁ%ﬁsljz 80 (m 1 H), 2.39 (m 1H), 2. 15-2.30 (m ’QFB
1.85-2.15 (m 3H, 1.10-1.85 (m 7H), 1.2844. J = 7.1 Hz, 3H), 0.88 (br s,
3H) 7S8.31 (d, 1 H, 7.61 (d, 2H) 7.32 (d, 2H), 6.95 (d, 2H), 4.25 (m
2H), 4.05 (q, 2H+—3R20—356tm—2H+—28p-3—5tm—3Hh—T2&A5E£=3), 2.25
(d. 3H), 1.45-2 2BX(ny FeBR- [1. 20 3H), | 0. 906 Q}H) Exarf 3852 H3co, N 0
1) To a stirred sol utfion of |the oduct of Exanp 5, step 8 (0.500(g, 5
1.07 mmol ) in OVE (25 nl) isl added~odiumnethylnercaptide (0.113 g4 1.62
nol ) and the ni xyyre Fschedted tg 70 C fpr 12 h"‘"’l’h(s r eqctan2889 xtlure is
then cooled to |RT, difl uted th . washed g} dried and
concentrated to yield 0.437 |g (97%.Jaf sulfi de. A sol ution of the
product of st ep—t—(306——23+—+retr—310 H?,w Z2—He 46—2-1mol ),
and AcONa (3. 79 g7246, ba@Roll) | GFaGHEH (3D ? i 3 h ted Lé‘?‘e?ﬁ& ynder N2
for 4 h. After jevaporfati on of the solvent, ue ijs taken up|in
aqueous 0.1 N I\LaO—l arud extracted with CHRC 2. re5| d e obtainedjafter
evapor ati on of 'S SUQ[ECtEed 1O nasn.,.cnrorra ver
silica gel, to af7ﬁ2ﬁ=d Fﬁabf t he Eeblﬁl me 5 (ghu |Et 2 /%—T?OC?%S@ 1:{4; 0.45
g; 24%, then the Z-oxine (0.25 g, 15%. B) To S Iut|o of Z-oxi me (0.250
g, 0.543 mol ) jof stegp 2 in|CH3OH (5 nl)}is at i s agdded oxone ({1.00 g,
1.627 mmol in 5 f an _m Xfure iswatirred|atsg¥Cig82r 4 h. The
reaction is then (? e cﬁggg\i\?th %HZP%\/ 20p5 559 | PCT/ US00/ 11633 -55
10% NaOH, concentr at ad, pourfed into water{ (10 mif nd extracted w tH
CH2Cl 2, dried entratled to yield Q220 g 204 of lsulfone 4) To a
stirred sol uti on7gfc thEs@Oeduct Cof;CGHsp 3 (8"3?1 oy, 608 BA8.286h |CH2Cl 2
(5 M) is added TFA(L m) and the m xture \h)rN RT for 2 h. {5 The
reaction mxturje i s concentrlated, poured |nto 1% NaCH apd extractedq wth
CH2Cl 2. The conP MET [EXTLACTS are~gdrt ed apd conceatrated|t Ggd 16761 |0- 240 ¢
(1009 of ami ne| 7% To'\s%(?ér'red sg?ﬁﬁi on o step 4 (0}45 g,
0.114 mmol) in | CH2CI2 is added 2, 6-di net id (0.26 g, |0.172
mmol ), DEC 10 |(0.33 g, 0.17%2 mmol), NN, nyl am ne ( Dif PEA)
(0.2 mM) and HCBT (0.24g, 0.j172 rrrml) and stirred for 12 h
at RT The reactTgicmr fred CH2Cl 2,
dried, concentl &t aﬁ&egurlflg‘g%g*%)rep )grap ﬂ(azoco
EtOH/ Et OAc) to afford 0.046 |g (76% of Z- 300 -t |H NWR
(CDC13) S$8.32d, 1 H, 7.95 (d, 2H), 7. 5 (d, 1 H, 4.20
(m 1H, 3.82(s, 3H, 3.30-3.45 (m 3H) 2.80- 3.00(|(m
3H), 2.50 (d, 4H)7FF4.4§3é8,_ 4“@H3J(Cﬂé52- Y2385 3630 -

7GG | F3CO- CH3(CH2)2- 617.1918

7HH | F3CO- | CH3(CHg)2- [_c 577.3019

L~
Z ~O

Additional data for compounds of Example 7:

Ex.

'H-NMR (300 MHz 'H NMR (CDClg))

7H

7.55 (d, 2H), 7.30 (d, 2H), 7.15 (t, 1H), 6.75 (d, 1H), 6.60 (d, 1H),
4.25 (m, 2H), 3.80 (s, 3H), 3.40 (m, 2H), 2.80-3.20 (m, 3H), 2.40 (m

1H), 1.40-2.20 (m, 13H), 0.90 (s, 3H)




The follow ng conpounds were prepared in a simlar manner: 20 wherei,
and R2 are as defined in the table: Ex. R6XR2HRI\/B (M#H) found O\ NCA_BNOVWS

CH3526. 2753
8B0 \ CH3I

S(@B&

CH3541. 2849 N O\

-C

~ 11 (mxture~ -G 0 ' CH3 EJZ O\ OCH3-w 547 hedyH2
658cBr cH30 O O, , ( NH2549.2133 N \  8DO~ %&%ﬁﬁ&oﬁlw

-CG. N 'CH3 8EO~ CH3CH2 Hg4 CH3557. 2798 $\ CH3 NI ~ O,

~N'0 O1 4 NOV 2005 V\DOO/66559 -56

10

15

7K

8.31 (d, 1H), 7.61 (d, 2H), 7.31 (d, 2H), 6.95 (d, 2H), 4.30 (m, 2H),
3.80 (3, 2H), 3.20-3.50 (m, 2H), 2.75-3.05 (m, 3H), 2.45 (d, 3H), 2.25
(d, 3H), 1.45-2.20 (m, 11H), 0.92 (s, 3H)

7Q

8.11 (d, J = 8.8 Hz, 1H), 7.25 (br s, 4H), 6.94 (d, J = 6.8 Hz, 1H),
4.16 (m, 1H), 3.75 (s, 3H), 3.20-3.45 (m, 2H), 2.85-3.00 (m, 3H), 2.41
(d,

J = 11.8 Hz, 3H), 2.45 (m, 1H), 2.20 (d, J = 11.6 Hz, 3H), 1.85-2.20
(m, 3H), 1.15-1.85 (m, 7H), 0.88 (s, 3H) |

7R

7.13-7.30 (m, 5H), 7.14 (m, 1H), 6.95 (m, 1H), 4.13 (m, 1H), 4.03(q,
J = 7.1 Hz, 2H), 3.15-3.50 (m, 2H), 2.86-3.10 (m, 2H), 2.80 (m, 1H),
2.39 (m, 1H), 2.15-2.30 (m, 6H), 1.85-2.15 (m, 3H), 1.10-1.85 (m,
7H), 1.28 (t, J = 7.1 Hz, 3H), 0.88 (br s, 3H)

7S

8.31 (d, 1H), 7.81 (d, 2H), 7.32 (d, 2H), 6.95 (d, 2H), 4.25 (m, 2H),
4.05 (g, 2H), 3.20-3.50 (m, 2H), 2.80-3.15 (m, 3H), 2.45 (d, 3H), 2.25
(d, 3H), 1.45-2.20 (m, 9H), 1.20 (¢, 3H), 0.90 (s, 3H)

1)

Example 8

|
N Me
N . _-N
0

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

1.07 mmol) in DMF (25 ml) is added sodium methylmercaptide (0.113 g,
1.62 mmol) and the mixture is heated to 70° C for 12 h. The reaction
mixture is then cooled to RT, diluted with EtoO, washed with brine, dried

and concentrated to yield 0.437 g (97%) of sulfide.

2)

A solution of the product of step 1 (1.00 g; 2.31 mmol),

H3CONHo-HC! (3.80 g, 46.2 mmol), and AcONa (3.79 g, 46.2 mmol) in
EtOH (30 mi) is heated at reflux under N2 for 4 h. After evaporation of the

solvent, the residue is taken up in aqueous 0.1 N NaOH and extracted with
CHoClo. The residue obtained after evaporation of the solvents is
subjected to flash chromatography over silica gel, to afford first the E-oxime
(eluting EtpO/CH2Clp, 1:4; 0.45 g; 24%), then the Z-oxime (0.25 g, 15%).

3)

To a solution of Z-oxime (0.250 g, 0.543 mmol) of step 2 in CH3OH

(5 ml) is at 0° C is added oxone (1.00 g, 1.627 mmol in 5 mi of CH30OH) and
the mixture is stirred at 0°C for 4 h. The reaction is then quenched with




PCT/ US00/ 11633 8FO0\\ CH30~CH3 543.2641 SH3 0 ~ NI 'CH-GC. N3 gcg%@plmﬁp
OH3 CH3527 2692 \ NI O'CH3C - ~4'0 - 8HF3C CH3CH20O-N1-13C CH353
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E]%V O@S}ESCNQ mmol) in 570,

CH2Clp |s added 2,6- dlmethylnlcotlnlc aC|d (0.26 g, 0.172 mmol), DEC

10 (0.33 g, 0.172 mmol), N,N,N-diisopropylethylamine (DIPEA) (0.2 mi) and
HOBT (0.24g, 0.172 mmol) and the mixture is stirred for 12 h at RT The
reaction mixture is quenched with NaHCOg3, extracted with CHClo, dried,

concentrated and purified by preparative chromatography (20%
EtOH/EtOAC) to afford 0.046 g (76%) of Z-oxime amide.
15 300 MHz -'H NMR (CDCl3) 6 8.32 (d, 1H), 7.95 (d, 2H), 7.40 (d, 2H), 6.95
(d, 1H), 4.20 ( m, 1H), 3.82 (s, 3H), 3.30-3.45 (m, 3H), 3.10 (s, 3H), 2.80-
3.00 (m, 3H), 2.50 (d, 2H), 2.25 (d, 2H), 1.30- 2.20 (m, 12H), 0.92 (s, 3H).

The following compounds were prepared in a similar manner:

NYO

20 wherein X, R6 and R2 are as defined in the table:

Ex. R6 X R2 HRMS
(MH+) found
O ~OCHjs ~~ 526.2753
8A >s7 & N HaC CHa
(mixture | O~ CHs —C—
E/Z)
OCH3 e~ 547.2135
8B l\s\;“ N ci NH>
O~ CHs —C—
Br CHaO, ~ 549.2133
8C ,\1 CI\Q,NHz .
i
_C_—
HsCH w
8D o:\S % | CHC ZO‘N Ho CH, | 5412849
O~ TCHs i LN
CH3CH v 557.2798
—C— ’N‘LO
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procedure,
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1 N50 Step 1;

3- hydr oxy- pyri
anhydrous THE
nmol ) and the
was poured 10 i
Na2SO4. After
purified by fla
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15

20

1 4 NOv 2005 WO 00/ 66559 -57 PCT/US00/ 11633 Using a simlar

the foll owi ng conmpounds were prepared V\/nerel n R is as iliéfNUNelﬂﬂfl

val ues LCVS: 9A) / M+ = 538.

OBA 475.2, 477.2 Z HBé?cP/ﬁsWﬁJJ
CILCVB: 9CH3CMHt- = 6060.57 0-Ni C 9DLOVS: M+
= 499°10.48 Rt = 6.32 nin Exanple 10

6.39 mn 9ELCMS: Mt

To a sol |Lt|nn of alcohal 30abh (406 nm: 0 87 pmopl).
Hi ngH 95. 19@ | )CHs@, PPh3 (|2 1 pool|) 348.2641
2 m) at g \was dded di ¢t hyl azo g (160 m; 1
hi xture Wwas al P to vva.z:.m-t-o RT over TI‘e reaction
to—5S9tagruegus—Ned Id.LLCU Wit C'Wuc over
con8&nt r @it | oY@ the 31 e‘?\lt t HeHg ¢g130|l Séé@z
Sh O$ \C 3
_C_.
R CH3CH20O 532.2895
8H FaC N HaC. A CH
—C— NN
o] CH30 e~ 542.2796
8l >s7 * ' HaC AN -CHs
07 “CHs | !
Example 9
CHS H3C
N
Resin-bound CH
/Q/\O CHa carbodiimide 3
Br N Br \K/\I
UH R2CO,H
HOBT

Dissolve the starting amine (2.0 g, 5.7 mmol) in CHCI3 (57 ml; =
Stock solution A ~ 0.1M). Add 430 ul of stock solution A (0.043 mmol) to a
slurry of 0.25 g (~ 0.22 mmol ) of resin bound cardodiimide (prepared by
reacting Argopore-Cl resin with 1-(3-dimethylaminopropyl)3-ethyl
carbodiimide in DMF at 100 C) in DMF (2 ml) in a polyethylene SPE
cartridge. To this mixture add 0.12 mi of a 1M solution of 5-methyl-3-[2-
chlorophenyllisoxazole-4-carboxylic acid in DMF (0.12 mmol), HOBT (86 ul
of a 0.5M solution in DMF) and DMAP (25 ul of a 0.05M solution in DMF),
Shake this mixture for 14 h, filter and add 0.3 g of Amberlyst-15 resin (~ 1.5
mmol) to the filtrate. Shake for 1 to 2 h, filter and wash the resin twice with
each of the following solvents: THF, CH>Clo and CH30H, then wash with
THF and CH2Clo. Treat the resin with 2M NHg in CH30OH (1 time for 30

min, and 1 time for 5 min.). Combine and concentrate the filtrates under
reduced pressure to afford the title compound. LCMS found MH*= 570,
572 (calculated MW 571); TLC Rs= 0.45 (CH2Clo/CH30H/ NH4OH
(95/5/0.5)).



chr omat ogr aphy over silica gel (eluting CH2Cl 2/ CH3COH 97:3 to 95:5) 9@ v 2005
afford the desired conpound (290 ng; 61 %, as an oil. Step 2 Renl) I0 CZ'P
the Boc-protecting group of the product of step 1 (290 15 53 ol )
pr oceeded a‘gooﬁmg%&rpl e 2 to obtain the desired amne (210 %%163%13 a
white foam 1 4 NOV 1005 WO 00/66559 PCT/UQQ0/ 11633 -58 Stec) 3: The am ne
of step 2 (50 ng; 0.11 nml) was coupl ed wi th 4, 6-

di met hyl pyri m di ne-5-carboxylic acid foll ow n? t he conditions described in
Exanpl e 2 to obtain thdlsing aélmdawm&dp@ztm@ 0llpedng aeMaoubHe Masepreparedl

H NMVR (300 MHz, CDCl 3) 8891(5 br s 1 H, 810 (d, J = 4.5
5 Hz, 1 H, 7.43 (br d, J = 8.4 Hz 74 J = 8.4 Hz, 2H),
6.95-7.10 (m 2H), 4.75 (br d, J = , ¥ (m 1 H, 3.44 (m 1

H, 3.33 (m 1 H, 2.95 (m 2H), 279(m 1H) 4‘fand244(s 3H),
1.85-2.15 (m 3H), 1.65-1.85 (m 2H), 1.15-1.50 (rnR 5H), 0.90 (s, 3H);
HRVB (MH+)  578. zﬂﬁéreinllaﬂisaaaueﬁheﬁ|imtheora@¢mdures conmpounds of the
follow ng structure wer¢ '%repared 0 VYQ@reln R3, |R6 apdid2 arle as| defi|ned
in the table: Ex. RGRSR2KHR +H found \'° 10ACH3S(OZ-\ I, 592 254!3;\9&11@55” I
H3C | N CH3577.2166 4 1(€Br+H3Ie-H—r—Ed3-595—26+8 w—toBRHIE—EH3
LS

517.2992 NON 10EFH3C | & GHB 516.3031 ~N c4=\1OFF 2981
- Gh 3 HsC\%IO MH+ =538 | ° 0.58
/

Rt = 6.27 min
9B o~ NH, MS m/e =
Z:-<O 475.2,477.2
HaC N (Electrospray)
ananrCl LCMS:
oC HSCW MH+ =606 | 057
o-
N o

oD LCMS:
(D MH+=507.1 | 0.49
—Q ) Ry = 6.39 min

oOF LCMS:
MH+ = 497.1 0.48
b4 R; = 6.32 min

Exampie 10

o N
N AN

Step 1: To a solution of alcohol 39ab (406 mg; 0.87 mmol), 3-hydroxy-
pyridine (85.1 mg; 1 mmol) and PPh3 (262 mg; 1 mmol) in anhydrous THF
(2 ml) at 0 °C was added diethylazodicarboxylate (160 mi; 1 mmol) and the
mixture was allowed to warm to RT overnight. The reaction was poured
10  into 5% aqueous NaHCOs;, extracted with CHoClp, and dried over NaxSOa4.
After concentration of the solvents, the resulting oil was purified by flash
chromatography over silica ge! (eluting CHpClo/CH30H 97:3 to 95:5) to
afford the desired compound (290 mg; 61%), as an oil.
Step 2: Removal of the Boc-protecting group of the product of step 1 (290
15 mg; 0.53 mmol) proceeded as in Example 2 to obtain the desired amine
(210 mg; 89%), as a white foam.




10GBr"a FH3C CH3 595.2072 NON 10HC 1 A H3C i CH3 567.2308 NON 1 4 WQ@@
WO 00/ 66559 -59 PCT/ US00/ 11633 101F3C- 0582. 2955 ~ 10. 1CH3S02- H3C

577.2853 ! 10KCH3S2- H3C CH3595. 2764 NI 10LF3CO- P

H3CVI ZZY cﬁ?%@ﬂf%wmo X1Cl H3CLCH3 617. 2514 T NN 10NCHBSBE?R‘%O%§%Z2460
H3CCHZ NvN 100CH3S02- F AA~ 595. 2749 bH3C Y- CH3 NvN 10PF3C- | H3C

CH3597. 2951 NvN 100F3CO- H3C CH3583. 2905 NVN'LORF3CO-, N 598. 2903 O |

Step 3: The amine of step 2 (50 mg; 0.11 mmol) was coupled with 4,6-
dimethylpyrimidine-5-carboxylic acid following the conditions described in
Example 2 to obtain the title compound (32 mg; 49%) as a colorless oil:
TH-NMR (300 MHz, CDCl3) 8 8.91 (s, 1H), 8.20 (br s, 1H), 8.10 (d, J=4.5

5 Hz, 1H), 7.43 (brd, J=8.4 Hz, 2H), 7.14 (br d, J = 8.4 Hz, 2H), 6.95-7.10
(m, 2H), 4.75 (brd, J = 6.8 Hz, 1H), 4.15 (m, 1H), 3.44 (m, 1H), 3.33 (m
1H), 2.95 (m, 2H), 2.79 (m, 1H), 2.42 and 2.44 (s, 3H), 1.85-2.15 (m, 3H),
1.65-1.85 (m, 2H), 1.15-1.50 (m, 5H), 0.90 (s, 3H); HRMS (MH¥)
578.2115.

10 Using similar procedures, compounds of the following structure were

prepared
o-FR°

wherein R3, R and R2 are as defined in the table.

Ex. | RS R3 R? FIAMS
(MH*) found
10A | CH3SO2- e
1‘/@ 4 " |s92.2848
*0
10B Br \ /@ Hscﬁ(CH?’ 577.2166
2N
10C Br e X
¢ HaC N CHs  |595.2078
NN
10D F X
y /@ HaCr~yCHs | 517.2002
N-zN
10E F /@ HeC v CHs | 516.3031
Y N
10F F Je L
y (" |532.2081
*o0
10G Br Q\ X
A HiC\ A O | 595.2072
NN
1H | ci X
N /@Ci HaCﬁCHs 567.2308
~~>




| 0SF3C-CI H3C CH3601. 2556 se s\WN |1 H C' ~CH3 10TF3C-/ 3585. 255% ~ E I\%gl
S 10U TN. H3C CH3584. 2860 NN 5 1 4 NOV 2005 WD 00/ 66559 - 60 PCT/ uobNdYé
Ex. 1H NVR (R96h/ddses H NVR (CDCL3)) 10C8.95 (s, 1 H), 7.46 (brperudecigssd Hz,
2H), 7.17 (br d, J = 8.4 Hz, 2H), 6.86 (t, J = 9 Hz, 2H), 6.70-6.72 (m

2H), 4.69 (br d, J = 6.4 Hz, 1 H), 4.19 (m5d-H), 3.47 (m 1 H), 3.37 (m 1

H, 2.99 (m 2H), 2.82 (m 1 H), 2.47 and 2.50 (s, 3H), 1.90-2.15 (m 3H),
1.65-1.90 (m 2F—T 0L SO SEG Or 93 (S =3H TORS 7t 6.8 Hz,
1H, 7.28 (m pH 70183, b = 179 Hel 1%@@5-7.&&%53& 6.87 (t,
J=75H, 1H, 6.80 (d, J|= 2, H), alga(d, J°%°678%z, 1 H), 4.17
(m 1 H, 3.25 3-50—f—2H-—12-09—Lm—2AH) —280 (P —2{H— 2 43 (b 5, 3H),
2.24 (br s, 3H)|10J65]{CP3%0e-(m 5HFY 1.115:,1-.500 m&H, 0]90 (s, 3 10#8.95 (s,
1 H), 7.32 (br d, J =[8.4 Hz,| 27 23 (E‘%%{%OEHH . A5¥E.2828), 7,08 (t, J
=81 H, 1H,[680-69 (m|2H. 6.68 (m NN 477 (br d, J =|6.8 Hz, 1
H, 4.19 (m 1 ‘90K3-‘“f@|f-_lé$02-] HR 7 (rrh 1T My, 3.00[(m 2H), 2.81 (m 1
H, 2.47 and 2. 49 (s, {3H), 1.]90: (m A 1/8050mea2H) , [1. 20- 1. 50
(m 5H), 0.93 (5, 3H LOK8. 81 |(sy 1 H), [7.78 NdeNJ = 8|4 Hz, 2H), 7.53 (m 1
H, 7.47 (d, J EZ & | ©. m T H e~ (mTI+H-—659(m 1 H,
4.83 (d, J = 6. 31‘1?&, fZFH)C,ZQ.os 1 H), HT20K3.0H ([ f@an 2.70{3.00 (m
3H), 2.35 br s,|3H), [ 65-2.15%m>5#,| 1.1. % 1150 (m|°8HFC18. 87 (s, 3H
1008.33 (d, J ={-5—4+Hz—1 #1209 ¢gal 3 = WaNopy 9la 1y’ 11y 1786 (d,
J = 8.4 Hz, 2H)}10M56] (bCQ + 8. . 4H) 1{H), 6.96 (d| J = 6.4
Hz, 1 H), 6.75-5.85 (M 2H), 45,9 1 HF M 161§.253430 (m 1 H),
3.02 (s, 3H), 2199 (m 2H. 2.79 (m 1|H . 2N4#Nand 2|48 (s, 3H),[2.45 (m
1 H, 2.25 and Py@6 (bchdy |1. 65- 2115 |(m 15Mr, 1. 15[1.55 (m 5H], 0.90
(s, 3H Additionpl datp for conpou of| BX 3 1611.2460
E NN
F A
100 | CH3SO2-
/@ HiC AN CHs [ 5052749
'7." NN
10P F3C- /@ T
\ HaCyy~rCHs | 597.2951
NN
10Q | F3CO- @ T
Y, HiCr SN CHs | 5832905
N=N
10R F3CO- @ %c\g/\/cp-h
y (L., |598-2902

FaC- e 601.2556
108 3C ’©\f HoCy Sy CH

- e 585.2559
10T F3C O\’; HsC ey CHa

- N 4.
10U | FaCO ® s A OHy 584.2860




Exanple 11 0 CH3 5 CBr4 'Boc PPh3 CH3CN Br Boc PhB(OH)2 PdC12(PPh3)iNOV 2005
THE/ H20 Na2CO3 Boc WD 00/66559 -61 1) Ti(G Pr)4 N BOC-4-Piperidone 2)

Et 2AI CN H % 0ddésd005 PCT/ US00/ 11633 C Ny - Ex. 11 N ~NBpErisoos11633

N- Boc- 4- pi peridone (10 g, 50 mmol ) and PPh3 (53 g, 200 nmol) were taken up
in CH3CN (100 m ). The solution was cooled-60-0 C and CBr4 (33 g, 100
nmml ) was added to the solution at O C. The solution was 5 stirred at 0 C

for 15 mn. and itddﬁ%ngl Bg{a %Erbon%&%dszgplam@m -added, and the

resulting mxtu tereo—tht ouyl

&—O?—'@'rTcmTrr'a'rmn—g'a'
a yellow sol id. | Puri { " M (306 Mz @W% é@)ap y (9/1 hexanes/ Et 2()Je
Si 02) gave 10 g) (g V‘)gtégoéq dVlﬁﬁd%ng%Hza Ph &59389%14 HP 2) A

sol ution of the prod* 9.9
mol ), Pdd 2( PPh3) 2 ( 267, 686 (. is thtzl,?H)a&aofﬁaz 74|$§ 8d5J-n$nﬁ1)

e st n el ot 4 i s b s o e, 30
was extracted wth Ef €Rd ! Elhe? égrﬂﬂ%\gé%o( %ﬁ ngfefg (mlgﬁ\)\)e?g%\/\ggﬂ

with brine and gri ed| ¢mepHNaP.2041.56i (nt, r5H), Oreaa(wSI-Qoncentratlon gave a dark

gave 941 g (96| I9Fof St e ek Be Hi Rl 28Tk 2HhTe 18 Cop i Sk, T4 150. 53

C. 3) A solutiop of {BOPVIDUEH, BH),B.8F 2»('505(5 Ha, 1H)£&ﬁtﬂﬂ)Jarﬁl5FPdi(C]—l)2

er

*Q T

20 on carbon (10 ny o%dPd L i8) nupin
CH3CH (20 m) apd shagzﬁ ler? aedPé’rrc%gpl)i?gt é4u1 rﬁ“\_@f’f 5 h.
2.99 (m, 2H), 2.80 (m, 1H)243(brs 3H 24(rs 3H) 1

2.20 (m, 5H), 1.15-1.50 (m, 5H), 0.90 (s, 3H)

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

10K |8.81 (s, 1H), 7.78 (d, J = 8.4 Hz, 2H), 7.53 (m, 1H), 7.47 (d, J=8.4
Hz, 2H), 6.90 (m, 1H), 6.74 (m, 1H), .59 (m, 1H), 4.83 (d, J=6.8
Hz, 1H), 4.08 (m, 1H), 3.20-3.40 (m, 2H), 2.70-3.00 (m, 3H), 2.35
(br s, 3H), 1.65-2.15 (m, 5H), 1.15-1.50 (m, 5H), 0.87 (s, 3H)

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

Example 11

()
® N%J:)Q

O CHjs
0 Br PRB(OH), O
*O CBrq 5 PACIy(PPha)z
N. r
Boc PPhy N THF/HZ0 O h
. 2
CH3CN Boc N32003 N'Boc



The m xture was filtered and concentrated to give 501 ng (99 % of th

di phenyl net hyl piperidine as a colorless oil. 4) TFA (1 4 m) wasl -’aNBl\édm}ﬁo
a solution roduct of step 3 (500 25 ng, 1.4 nmol) il 5
m). The so Iatolﬁlgﬁssaas stirred at 25 C for 23 h. The sol uti og vvasglﬁéal
concentrated and the residue partitioned betgyeen CH2CI2 and 1 N NaOH The
aqueous | ayer was extracted with CH2Cl 2, the conbined organic |ayers were
dried over Na2SO4, filtered and concentrated to obtain 349 ng (99 % of
the free am ne as a yeI i ' CT/ US00/ 11633 -62
mp. (HO) = deconp. abofe 220- 23@2C HRVE#Cal c' tF4 or 22N ( MHH) :

252. 1752, Found 252 AR 8£ ti e ] ep 4 (349 ny,
1.4 mol), N-Boc-4- B erimggg @ | i PR)4 (0.42
1.4 mmol) were 5 taken up o2 &P (15 rr1) under > After sti¥rting at 25 C
for 17 h, Et2AICN (2.8 mmol, 2.8 mM of 1.0 Min uene) was added and the
solution was stirred aff ¥dditi ogloid$ h at 25 C. e sol ution was quenched
wth sat. NaHCO3, diluteff with Etm4mnadnlet ugh Celite. The
aqueous |ayer was e e W T ErOAC and th moi ngdNet oAt alper st wer e
dried 10 over Na2SO™ | tigalj o2) BpaiCbioncentration gave [a yellow oil.
Purification via preparative Mayer chromatography (3/1 #BOLS/ Et OAc,

(f’} OtZ%ega\r/gd4g? OP‘E 5 6N %oco.& Odlﬁ@ndiﬁfé 18, mmﬁmslfﬁdanprgl (63 208 rﬁﬁidwt :joPo
0 C undor N2, : e‘gt“in g‘Pn'P g‘%BQR'd%PmT?E%FES SO “P” was ﬁﬂB@%@%&gd at

0 C and the soI utC®n (§Blg rD aimdbwasfandetidolihe Sbiutioaattd 0 Thetsofuionawas

auenched it hsaley Ng4glo okl £5h 8 Liy 18648 (8P @eggdaféeag ek aagugoUS

| ayer with pH paper ers were e aqueous
| ayer extracted mitheﬂg@ulzmme(t@r@ms\ iteregrtpeanah @ RIg of Si€l2e dried over

Na2SO4, filtered @6% EFPO\y bﬁan%ﬁfléatY bi@%a@h'chr@#fa‘t raghyon
flash ch t

e o o A 4 e S ot e

t he product of St\ﬁlﬂteﬁsdlﬁj75 ng, 0.61 mol) in CH2CI 2 (15 m) and the

solution was,stir 8 q oJI poa

the resid i ok sioneting pladher BRIG0L ) 09 2,8 Ringf EiASCHRL A 2

ey Soma ety Zcﬁéé ol PAEPPhol 6 SToma! &8 omslinPotNBES Qs m;gmg? 8

over Na2sOt 11 Uil ek 1ZR@ARNTIAIEMHAQ) b 20 Qﬂd@ﬂrré@%t‘&‘@uﬁd%rel\l

amne as a yello

Found:
349.2638. 8) A s PU?%‘n E% Fﬂlé’t'BF‘d‘é%ﬁ:Pa%‘F'OE%_gge % 5.’4 #ﬁoﬁ -
2. 6-di met hyl - 30 dpeoklapsr Was @ﬁtrgﬁbedﬁmﬂQEmb)andﬁmlcoﬁ'ﬂnmor rii@l&}@bé)

HOBT (38 1, 450. 28, Apld e@mgﬁr%'\@dcepe&%@ ﬁaggggnt@hgnwgnbn CH2CI 2 (3

m). The solutlon was |rre wth CH2Cl 2
and washed with c:bnNenHéJmn Thawe aotatbyovayal Rwrificationada dasiwechionGigraphyt he

conbi ned organic bﬁIYRé%rV@sV/EQ@ 'ﬁebggga% Ma1 9y (9896) b1 the feRffedfodict as a

concentrated to gl ve a yell ow oil arification via preparative thin-Ilayer
chr omat ogr aphy (Mmt%%%%é@PEFdﬁﬁﬁ $6856C. gave 47 ng (70 %W of the title
3) A solution of the product of step 2 (500 mg, 1.4 mmol) and Pd(OH)2

20 oncarbon (100 mg, 20 wt % Pd (dry basis), 50 wt % H20) were taken up in
CH30H (20 mi) and shaken in a Parr apparatus under Ho (50 psi) for 15 h.
The mixture was filtered and concentrated to give 501 mg (99 %) of the
diphenylmethy! piperidine as a colorless oil.
4) TFA (1.4 ml) was added to a solution of the product of step 3 (500

25 mg, 1.4 mmol) in CH2Clo (15 ml). The solution was stirred at 25 °C for 23
h. The solution was concentrated and the residue partitioned between
CH2Clz and 1 N NaOH. The aqueous layer was extracted with CHz2Clp, the
combined organic layers were dried over NasSOy, filtered and

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



1 4 NOV 2005 WO 00/66559 -63 5 prepared PCT/US00/ 11633 conpound as Roy. 2009
colorless oil, mp. (HCl salt) = 195-201 C HRMS calc'd for C33 [1 %(.2)

(M) 487, 60], Found: 481.3225. Using simlar procedures, of
the foll o&X‘E %%Psrgucture were 0 wherein R6 and R2 are as de?iéﬁ)gjg@(imrﬁl@she

tabl e: Ex. RERZHRVBM p., C M+ found(HCl sajst) w 482.3156 1AHH3 | CH3
48201- 207 ~N 11BFCO- M 565. 3069204- 209 , H3C CH3 11 CH'M 482.3168187- 192
H3C NH2 11DF, 00- - WW 567. 2957175- 181

CH3582. 296692- 98.p. (HGQ) = decomprabos AE6-15Le SRS Aot Sretie b MHDs 12
(131:2 EIENI(;OBIEH Bac 1 dist Pyl hesrzy| 75 phosphonate 1) Br2 N Boc 2) KQBu N Boc
5) A solution of the product of step 4 (349 mg, 1.4 mmol), N-Boc-4-
piperidone 280 mg, 1.4 mmol), and Ti(QiPr)4 (0.42 ml, 1.4 mmol) were
5 taken up CHxClo (15 mi) under Na. After stirring at 25 °C for 17 h, Et2AICN

(2.8 mmol, 2.8 ml of 1.0 M in toluene) was added and the solution was
stirred an additional 18 h at 25 °C. The solution was quenched with sat.
NaHCOQ3, diluted with EtOAc and filtered through Celite. The aqueous
layer was extracted with EtOAc and the combined EtOAc layers were dried

10 over NapSO;4. Filtration and concentration gave a yellow oil. Purification
via preparative layer chromatography (3/1 hexanes/EtOAc, SiO5) gave 430
mg (67 %) of the desired product as an oil.
6) A solution of the product of step 5 (430 mg, 0.94 mmol) in THF (20
ml) was cooled to 0 °C under N2. CH3MgBr (1.6 ml of 3.0 M in Et20, 4.7

15  mmol) was added at 0 °C and the solution stirred at 25 °C for 19 h. The
reaction mixture was quenched with sat. NH4Cl, diluted with CH2Clz and 1
N NaOH (check agueous layer with pH paper, pH = 8-10). The layers were
separated and the aqueous layer extracted with CHxClz. The combined
organic layers were dried over NaxSOy4, filtered and concentrated to obtain

20 ayellow oil. Purification via flash chromatography (3/1 hexanes/EtOAc,
SiO2) gave 275 mg (65 %) of the product as a yellow oil.
7) TFA (0.60 ml) was added to a solution of the product of step 6 (275
mg, 0.61 mmol) in CH2Cl2 (15 ml) and the solution was stirred at 25 °C for
18 h. The solution was concentrated and the residue was partitioned

25 between CHoClp and 1 N NaOH. The aqueous layer was extracted with
CHoCla, the combined organic layers were dried over Na2SOy, filttered and
concentrated to obtain 209 mg (99 %) of thje amine as a yellow oil. HRMS
caic'd for CogHa3N2 (MH™): 349.2644, Found: 349.2638.
8) A solution of the product of step 7 (50 mg, 0.14 mmol), 2.6-dimethyl-

30 benzoic acid (683 mg, 0.42 mmol), EDCI (54 mg, 0.28 mmol), HOBT (38 mg,
0.28 mmol), and iProNEt (0.10 ml) were taken up in CH2Clz (3 ml). The
solution was stirred at 25 °C for 18 h, then diluted with CH2Clo and washed
with 1 N NaOH. The aqueous layer was extracted with CH2Cla, the
combined organic layers were dried over NaxSOg4, and filtered and

35 concentrated to give a yellow oil. Purification via preparative thin-layer
chromatography (3/1 hexanes/EtOAc SiO2) gave 47 mg (70 %) of the title




WO 00/ 66559 -64 Br TFA Br 1) Ti (G Pr)4 N BOC- 4-Piperidone PCT/ US(():gllilﬁﬁp%
Br Br Br Boc 2) Et2AICN Br N*11~ g U ~, N~ CN MeM Br N BOC N BOC

THF/ H20 4- CF3CEHAB(OH) 2 Pd(PPhAa Na2CC8 Pd(OH) 2 H2 - 1" Ex.,

N BOC N °, WO%866%t) NBOC 1) N-Boc- 4- pi peridone (10 g, 50 e %d#g%&#et hyl
benzyl phosponate (12.6g, 55 nmmol) were takgn up in dry THE (50 m) under
N2. NaH (2.4 g, 60 mmol, 60 wt % in oil dispersion) was added to the

solution at 25 C 5Theresu|t|ng m xture s hat h.
The sol ution vvas:orrmtmdtasoalédloﬂéﬁﬁéén@ f% 2be a\ll—ﬁéimgtcﬁ%ds
aqueous | ayer V\@ércggﬂﬁ@fébemwt%lﬂ@@ Ermdndhdst‘ccsﬁ%ned Et OAc | ayers were
washed with brine and dried over Qlﬁl | trati og an@& q@}lh&(}lere

af forded a yel |l ow 0|U3.'n93§ﬁm'\9if@é‘?¢ r@?accfrPBQH %ol 8 gﬂ&?%

hexanes/ Et 20, Sﬁ% ave 10 9.85 g (72 %9 of the desired conpound as a
solid, mp. 5C 2) Bromne (1 m, R0 mmol; dissolved in 10 m

CH2Cl 2) was added dropwi se to a CH2Cl 2 O mM) solution of the product of
step 1 (5.0 g, 18 mml) at 0 C. The yOn OMas stirred at 0 C for 15
mn, then concentrated under reducg esSuNg~~The crude product was taken

up in 15 tert butanol f THE (4/1, 100 ml), and -PLF‘(4 1 g, 36 mMmvl) was
added to }?{ solution in portions. The yellow m®@ture was stirred at 25 C
the

for 5h, concentr The resi due was
partitioned betﬁ}&ﬁ—ﬁé\ﬂ%d ug{faégaﬁ nedﬁ tér SRS Sy er Was
extracted with EE®AC] aRY t he contﬁned Et QAc | sgmrmmhed w th brine
and (M 15gun
| N
‘W‘[ 565.3069 204-209
o 482.3168 N
11C H HaC | NHo 187-192
M 567.2957 .
11D FCO- | pc A CHa 175-181
NN
M 582.2966 .
11E | Fco- Hsc\é/CHs 92:98
- |
11F F,CO- HaC M; CHs 566.3020 175-181
LN
Example 12
CF

(J
J

N.
Boc gisthyt benzyl- N-Boc 2) KOtBu

10 phosphonate



20 dried over MpSO4. Filtration and concentration gave a yell ow SOLL @0 2005
Purification via flash chromat ography (7/1 hexanes/Et20, Si02) gav \é %“
(81 %9 of the desired product as a yellow solid. mp. = NV
2005 WO VO W8S pCT/ US00111633 -65 3) TFA (5.9 m) was  aufSHusydds

sol ution of the product of step 2 (2.1 9g,.gp.9 nMol) in CH2A 2 (25 m ). The
solution was stirred at 25 C for 5 h, concentrated and the residue was
partitioned between CH2CI2 and 1 N NaOH The aqueous |ayer gpas extracted
with CH2Cl 2 and t hBr conmbi ned 5 or a2SM4,
filtered and c |
orange oil, mph salt)y = e ‘
C12H15Br N ( M) : 254, 36%°C Found: 2 4 U&XZEtQAAIQNA sol ution of the N-adoct
of step 3 (1.4 g, 5.6 mvl), NBoc-4 10 piperidone (1.1 g, 5.6 mol), and
Ti(OPr)4 (1.7 m, B'6 rrrml) wer e taken le in CH2CI2 (30 m) under N2.

nic Ia,yef(g re dried ovdr

T

After stirring 8 N7 mol, 6.7 mM, 1.0 Min
t ol uene) was ad &jﬁi he ion was stirred an
additional 18 h at 25 C Iut| on was querchgd with sat. NaHCG3,

diluted with EtCAc andfllte through Oellte 1 e aqueous | ayer was

extracted with Et OA and the co n@ &}ﬁc s were dried over Na2SO4.
Filtration and @ i on ga S 0|I
chr omat ogr aphy ( 1 he es/ Et

urification via flash

g (78 %9 of the desired
product as an off-white N‘EbC5) -ﬁ.HS/ﬂLgtIOI’I product of step 4 (2.0
g 4.3 mol) in THE (30 m) 20 wagacoo}ed t N2. CH3MgBr (7.2 ml
of 3.0 Min Et20, 21 nmol) was added to the sol ution NI%)Q? The sol ution
was warmed to 25 C affie stirred at that t&fperature for The reaction
m xture was quenche@ Yw th sat. NHAC ang

Niluted with CH2Cl 2 and 1 N NaOH

(check aqueous l|ayewwth pH Qaéﬁ, pH =<8-10). The I_le% V\qge separ at ed,
t he aqueous 25 | extracFl;cgs ¥vit pCh2 and thé conbhe organi c

layers were dri % rlzr @ ‘ ncentrati on gave a yell ow
oil. Purification via fl (Sﬁf;orrat ogr apQ_ S@exanes/ Et OAc, Si 02) gave
1.56 g (82 % of the desi recP oduct as )yeII BPC. 6) A solution of the

product of step 5 (3QC gﬂ AP0 93§Q4m§6% 6fAy) Beh2@phogporatenol ) ,
oL e (o T i e RSt A i A 4

THE/ H20 ( 4/ l
sol ut ondwag E%d} rirhen 8d vh%\/i/ﬁnbe:m diEpEMtomndasiaaied do thesaigtion s 25£¢e[) was
t t t
ond o1 od oger Too SsHEmpRRRY WAShEAEA " ol dy :,éw e”sé%‘ég"?qa““ B
oi | . Purificatiparitipaed batyeen F@AGLanNf sptwatesd/NH é‘?‘%gPE?@é\% laygf 45 gave
229 my (67 % %ﬁtétﬁedm@@wéﬁe%é RMANEQ OARSaYSlsl were Wabdlidt AR5 WO
00/ 66559 PCT/ USCL 1 L8 e vk MyS8, U #iRfatRh értbecc?ﬁéeqtlt&tnoﬂfafﬁfrﬁgdg Jefiow 0.

0.45 mmol ) and Prne an
oil. Purification via flash chromatography (10/1 hexanes/Etz0, SiOz) gave

10 9.85 g (72 %) of the desired compound as a solid, m.p. = 63-65 °C.
2) Bromine (1 ml, 20 mmol; dissolved in 10 m! CH2Cl2) was added
dropwise to a CHoCla (100 ml) solution of the product of step 1 (5.0 g, 18
mmol) at 0 °C. The solution was stirred at 0 °C for 15 min, then
concentrated under reduced pressure. The crude product was taken up in

15 tert-butanol/THF (4/1, 100 ml), and KOtBu (4.1 g, 36 mmol) was added to
the solution in portions. The yellow mixture was stirred at 25 °C for 5h,
then concentrated under reduced pressure. The residue was partitioned
between EtOAc and saturated NH4Cl, the aqueous layer was extracted
with EtOAc, and the combined EtOAc layers were washed with brine and

20 dried over MgSQy. Filtration and concentration gave a yellow solid.
Purification via flash chromatography (7/1 hexanes/Et20, SiO2) gave 5.2 g
(81 %) of the desired product as a yellow solid. m.p. = 80-83 °C.



Pd(OH) 2 on carbon (200 nmg, 20 wt % Pd (dry basis), 50 wt % H20) were Nl?\ﬂmf'
up in CH3COH (35 nm) and shaken in a Parr apparatus under H2 (50 psi

20 h. The %63%&55"35 filtered and concentrated to obtain 233cHisgoAtked X
of the ()-product as a colorless foam HRVS calc'd for C30H4002N3 ( MH+):

517. 3042, Found: 517.3050. 8) TFA (0.45 m ) gsas added to a solution of the
product of step 7 (235 ng, 0.45 mol) in CH2CI 2 (15 m ). The sol ution was

t dat 25 Cf, 2
;alr“tel oﬁed betwé3 r Cllj-fé]&s gnﬁﬂl"gé?gﬁﬁ%\ggﬁ%?ﬁg%gqueou g&ﬁd’f’% 2>£% a%'t ed
with CH2Cl 2, the &%mﬁﬁw Coafalni(25nal)-e 1 5o BORHIOg WaY SHiyed axﬁés&mﬁ.h ‘tered
and concent r at ed cbﬂc@ﬁir&!éa arfldtheedidfe WasParlitithdd b&@wgen GH8lyaid PN oi | .

9) A solution of the p ct of s 8 - .

di met hyl pyri ni di Ma@H ca %9“‘?‘&“%1&3%%"@%09 nﬁﬁj ng‘ﬁ?r@.r@ Q)ééﬂéhe(@én%ed 15

(C):I—é(c):l rzm?lg) » ;'@?? ﬁﬁ'@é’nllﬂﬂayé}s%r@mﬂléd oa%ldNaE%%Ngiltdréd h?\drdo)nceaﬁrataidel robdjaml n
e so s stirred at f.or ilute

with CHC 2 and v@a%@’u@c(gal Pholthe REYHE 2530 YA088 P4 - m&&t}?éﬁf Rd with

CH2Cl 2, the corrblah)eded@am& *CaydRMSwale’ djiolr&:lzb‘\IBBTN K\Mt@b@54f®367ef&§mdnd

concentrated to a¢é;7‘ﬁ yellow oil. Purification via 20 preparative

thin-layer chro (1/1 acetone/ hexanes Si02) gave 121 ng (88 % of
the title conpoudd as Pasclulloﬂlcrfstbe@wducmqﬁSte(ﬂ-@lﬁéa@,t .6 mmpheNiBac-¢: HRVS

Zagcdd fﬂ] |C$@H3 ¥ 55?%8& ad@Wlﬁ?aPr)é@ﬂ.?&ﬁl&BSﬁml ) were taken )
I me rimali ICc,a ed.in the
fol |l ow ng %rggesé‘p U%&@géé é“”fj &’Zﬁef%v irfag?ﬁe%mszrh %?E%W
ﬁ\ ;Le?gl;ge?;t e2( 3‘ mmdi! 6. 7GR E . 0@ Aitoldeme)Was abtied tdtheESdaMtlon and thed

i re mxe
toget her, using éﬁ“ﬁ\?ﬁ%@%&g%@(&h?a‘aﬂ%g% gﬁ%ﬁh §8LWP 5 added
and the resulti ng}uemheﬁwlﬂhsafcblﬂl'é@%odlb@d M@bl‘@ﬂomaﬂﬁlmtﬁ Hreuginielite.
sul f onat e (8§3 6 B‘E"to%‘;:déﬁ et bat h
was renoved r':ILh % ' %8 & qﬂ’fb Q q% ALHJ
sal ts wer e \NashgdaWXrFI’f‘quf?%%(d;OV@r e g afiory SR congrpiFaiar ol a yeliow
conbi ned and Et 2@il( Ptifichliomada ﬂeldledhr&hatogeanhw (3t hemames/E€OARSSIO) gaved,

;[/vgreef izlo';r‘glr nggkgnﬁ\g\;@g f@ﬁl{f{egdﬁtﬁ’%?d bmﬁ%gg?ﬁa@ﬁ{}? Sg)ﬁdE\tAég géé{ggt |Sn an
i ce bath and wasigd orceoltioh of dbé grodud)of tdp 42 g.4. B0 3n \NBIFO(B06HH59
PCT/ US00/ 11638  was cooled to 0 °C under Np. CH3MgBr (7.2 ml of 3.0 M in Etz0, 21 mmol)
was added to the solution at 0 °C. The solution was warmed to 25 °C and
stirred at that temperature for 16 h. The reaction mixture was quenched
with sat. NH4Cl and diluted with CH2Clz and 1 N NaOH (check aqueous
layer with pH paper, pH = 8-10). The layers were separated, the aqueous

25 layer was extracted with CH2Cl> and the combined organic tayers were
dried over NasSQy4. Filtration and concentration gave a yellow oil.
Purification via flash chromatography (3/1 hexanes/EtOAc, SiO2) gave 1.56
g (82 %) of the desired product as a yeliow oil.

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

30 4-CF3CgH4B(OH), (380 mg, 2 mmol), PdCla(PPhs)2 (50 mg, 0.067 mmol),
and NazCOj3 (210 mg, 2 mmol) were taken up THF/H20 (4/1, 15 ml) and
stirred at 65 °C under N> for 18 h. The solution was partitioned between
EtOAc and H,O and the aqueous layer was extracted with EtOAc. The
combined organic layers were washed with brine and dried over NagSOay.

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

desired preduct as a colorless oil.




-67 (pH = 11). The Et20 | ayer was dried over MgSO™4, filtered and ea/zwﬁt[]@d
to give the desired product as a yellow liquid (64.7 g) in 65%vyield, h

was used directly in the next step. Step 2: The product of s 2 9),
sodi um et hB¥2 W&655} et hanol 5 (commercial solution; 21 w% 1%‘%’0’8%0021%33

formam di ne acetate (36.2 g) were mxed together at RT. After refl uxing
for 4 h, the mxture was cooled to RT, the’tesulting precipitate was
filtered off and the ethanol was renoved under vacuum The resulting

liquid was parti?) oned sobttioneof thedqireductef stap 6 (228180t B5aqmAlLanfayer was

ﬁ/gtsggct fedl ;N' th dCHad@bﬂ>2( én ’éa?d?)né@@of’ﬂwb; 20 he %H?d:k tc?rygb@slﬁs%s:s_e wméa—l@m) wér@ve[]
, filtered and  €vapqra 0 grve ark._crude | i qui ic

was purified by Bkepsp '”8‘2{"3 E‘@%ﬁ@g&%ﬁ’fqﬁ%@ %Paﬁ'? ipﬁcﬂ%@g‘féﬁ%%’cﬁ% (%Q

el uant). After  GYSRQUAY hOTHalmixkircapss ARGrealand bentemnediib bt 232img

product (28.5 g) s 1sol

olated 1n 46%vyi el d and used r&ct Ln the next
step. 15 Stef 3: (*ﬂ@e"%t%@f‘&&i%cﬁmg%’%‘pa%Z(OQ ress) 9%\'!5&%??%? POlat er (25
m) and Et OH (18QgHigOxs MHT X &d 7t30%e, reoundt SKRT.30&D. heat ed at reflux for 1
h. The resulting, sol ygi,o s.cool e . | I re
removed in vacuB unt ll‘l[:Aa(lat%Bw ‘ﬁ%%?gd%ggg—fgt%gst'@@_t%gﬂ g@dﬁ% %@E ggééadg\e
the mixture wasmg6l4ammaolpd GhdClndd ml-)ICIT*’(elﬁ.O'S't'ﬁf‘)W%§t'rz§@ﬁié62§rgpf\ﬁ'?é
¥\4 It[‘ 2?_ stirri nﬁha%@%_étﬁdéh : hirhi&tmwge i;!(ésﬁd‘ajd?ﬂ%étp%ﬁm@n@@bb@gém?%mg and
iltration, washed . wi e wat er nd, ai.r | on
for 30 nin. Yhe 1%%#-ngﬁmquéo§él('?3be’v\‘%§s ?Féﬁ‘?‘&ﬁd jth ﬁ‘q{%ﬁa’eﬁ\ﬁ% "j(]oﬁﬁél'%%h
m), the solvent ov?mic lageey/ were griaacoger Nagﬁgq, fikdreichamd doineelnuémedrtoﬁ@m
(1 mmHg) for 18 T si.re roduct . was isolated as a ite
solid in 63%yiel ,%Efﬁ)%fiébi@@mﬁleeﬁéﬁtyﬁ%g)n ';{\!)e/lsi s of C7H8N202: cal ¢’ d
C 55.26% H 5.30% NAldldtiortof thewrddua afstag @ (1925mg4 02SNMILE- A second

f d ' fd f
Sbove) to ar ynesTstPRYATding s CARRRR ;@9 (o' %-"”’@”"é“ﬁfhmr F19. s
Sirred at HIB T ob.30 mmeD. ciIBed70 MmarD 50 aHRlN AaHP aNE Bo! by faen

formed was col | eghesl OMLGlh (3 Al | Phe sblrionasas siimgd 2026 Onas 18atstaenwdiluted ce

% 5 of eam col of MNP Cea EH Wfc) RIS T Fauabs IWEAS 005 o
00/ 66559 PCT/ USO@kitd@ad witBCHyp&iy the combinatBoxganic kyers wase 4i7ied Q¥es- BulLi ,
CH3PPh3Br CF30 1Na%35§',\'ﬁﬁére@' and concentrated to obtain a yellow oil. Purification via
20 preparative thin-layer chromatography (1/1 acetone/hexanes SiOz) gave
121 mg (88 %) of the titie compound as a colorless oil, m.p. (HCl salt) =
186-191 °C. HRMS calc'd for CaaH3gN4OF3 (MH™): 551.2998, Found:
551.3012.
The 4,6-dimethylpyrimidine-5-carboxylic acid used in step 9 was
25 made by the following process:

o O COEt CO,H
0
1. Cs2C03 _ formamidine Xy~ NaOHgq N
2. CHLOT! OCHs ™ cetate N '
COzEt CO,Et N N.=N

Step 1: Ethyl diacetoacetate (93.4 g), Cs»,CO5 (185 g) and CH3CN (550

ml) were mixed together, using an overhead mechanical stirrer. CH3CN

(50 ml) was added and the resulting mixture was cooled to 0°C. Methyl
30 trifluoromethane sulfonate (88.6 g) was added dropwise and after addition,

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

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

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



CF30 Pdd 2dppf.CH2C1 2 Cs2CAB CF30 1) TFA 2) standard am dation L1N!3 V%é?
Ex. 13 Step 1: To a suspension of mnethyltriphenyl phosphoni um brom de ? g

5 4.80 n anhydrous THE (15 m) at -40 C is added prButsodes N in
hexanes (2@”@65595 3 mml) via syringe. The reaction is allowed to warm

to 0 C stirred 30 min at this tenperaturegmnd a solution of the product
of Exanple 6, step B-2 (2.24 g; 4.8 mmol) is added. The solution is then

) cved 0 el gy L Sl PR i B S0, AP BT 10

the organic |ayef di§ %Uéé?éb dodulcaah acysiRuRiQEHaphY gVieresshlyield, gelch
(eluting wth gﬂ%e ! B to afa?)gd 0%%3(25%})3“& ar¥oi|. Step 2:

A sol ution of thwaﬁwéaaéﬂfeeﬂygt eXI$8y g: 1.2 mol) and 9-BBN 0.5 N in
THE (3 nl; 1.5 rrs’@gzzl Thegirbdxetf 3tdp Ulr(ﬁérZ 0 sodiun etisptide i etPanol 15 of

hi | ut i
Hixture of 15 cnicoranarcriaouline & phatTisy d*’o“*j“@ﬁé%%ﬁ%f?@ﬁd%ﬁg o @
(19.8 ng), triphea mixaciegetheratiy). Aﬁar@mg hnile Mixtuiervas coglad

and water (80 1)y, ?ethreengg'@E@a drégﬁhéferﬁgsﬁé@reﬁo%n@taeféwmuw@t at RT,

poured into 5% aqueous extracte | ned 20
organi c | ayers al@menatbdnGRIaaCNETEORNe Fsing i'avwaanaﬂﬁlﬂnﬁﬂl
chr omat ogr aphy Owaferaaridl CH, Qb ar(cbihetaqlgaoustlhyét ms/m»aam;wna €y PY Y §r>OV| de

100 299

step 3 (100 W B0 P TR PhaCle PRARER TR Mol Shefetfantdf oot ©
desired am ne (7@vmrateﬁao&6%ad5nksrm hqun(i450r7gg wmm wap p)rified byasiligaed
Gescribed 1 - ExaRRIETbMEtidEnty QA febile: %@%ﬁ%ﬂ%’ﬁ%ﬁ%ﬁ' tzl Lo
obtain the t|t|eempqrammoémeaamp@rla@sféa@lqnqg‘zeﬁgylre d Predudk (28&09) \Nﬁﬁ
CDCl 3) 8 8.93 (drsotéted?hﬁs ield did u@ec?@rrgc%pm(me ridbt stdp.88 (br s,

> 505 10 (1 S8jen Hﬁbeema R SE%OH*)%?? ReGh¢Ey %9 (’%a%eéﬁﬁé ) %'Sg 2. 20
(m 5 5H), 1.20- Et@ﬁ (Gm) n!ﬁrl)ver@ niXed togedhdr, atHRVERNd\hedted H refl@2for Wsi Tige a
SBIr mlar procedur e, hhe {SltVivaY S3IERPLET IR Me\blaflb thateRdis WaFrdmbted 0
in vacuo until a thick paste resulted. Water (20 ml) was added, the mixture
was cooled to 0°C and conc. HC! (14.3 ml) was added dropwise with
20 stirring. The resulting white precipitate was collected by filtration, washed
with ice water (2 X 10 ml) and air dried with suction for 30 min. The
resulting white solid was treated with toluene (2 x 20 ml), the solvent was
removed in vacuo at 50°C and then dried under vacuum (1 mm Hg) for 18
h. The desired product (14.9 g) was isolated as a white solid in 3% vyield,
25 mp: 176-178°C. Elemental analysis of C7HgN202: calc'd C 55.26%, H
5.30%, N 18.41%; found: C 55.13%, H 5.44%, N 18.18%.
A second crop of product was isolated by evaporation of the
aqueous filtrate (from above) to dryness and addition of water (20 ml). The
resulting mixture was stirred at RT for 5 min, cooled in an ice bath and the
30 precipitate formed was collected by filtration. The resulting solid was
washed with ice water (2 X 5 ml) and dried as described above to give the
product (4.68 g) as a cream colored solid to give a combined yield of 83%.



13A HRMS (MH) 599. 3015 Exanple 14 4- CF30CC6HAB(COH)2 PdC 2(PPh3)2 1THd\H2RS
~,, N BOC Na2C38 H2 Pd(OH)2 (+)-1 (Peak 1 = enantioner |) 'BCC Enantlomers
| and I LC separation As in exanple 11, steps 7-8

Enant i oner Fﬂlﬁﬁw (Peak 2 = enantioner Il1) As in exanple 1553 e%lsl
(-)-1 - Enantioner 2 To prepare a conpound gderein R2 is

2, 6-di met hyl phenyl: 1) A solution of the product of step 5 in exanple 12
(300 nmy, 0.67 15 mmol), 4-CF 30C6HQS( OH) 41%)?)?, 2 mol ), Pdd 2(PPh3)2
(50 ng, 0.067 1 4 NOV 2005 WO 00/66559 B 11633 -70 nmol ), and
Na2CO3 (210 ng, 2 mml) were taken up in T 20 (4/1, 15 m) and stirred
at 65 C under N. for 19 h. The solution actitioned between Et CAc and
H20, and the aqueous |ayer was extract ' Et OAc. The conbi ned organic
| ayers were washed with brine andFd 1,1@ WM. Filtration and
concentration gave a dark brown oil°. Purlflcatl Vv ~aN fl ash chromat ogr aphy
(4/ 1 hexanes/ Et 20, Si Q2) gave 356 ng (100 9% of desired product as a
yellow oil. 2) A solution the product in step 1 (340 nyg, 0.64 mmol) and
Pd(OH)2 on carbon (300 20 % Pd (@gyLasis), 50 wyf % H20) were taken
up in 10 CH30H (35 mm nin ad?gpphggparat H (50 psi)
for 18 h. The m xt CFgOWa f|| nd c.on.c.e.nt_l:.a bt mg (100
% of the product, ()-1, as a c NBess foam 3 e am ne ()

resol ved via chiral HPLC separation. The copditions are as foI

CHI RALCEL(r) OD s' ?ﬁé%'?)é 30 cm; Hexane/ sopr opyl

al cohol / di et hyl am ne L0 ﬂ‘%L at 25 G nel det ec, retention
times for peak 1, (+3)@ and -)-enan&ig&er_uereEx3133 and

4.9 mnutes, respectivel CHI RAL%LG ne/ 2 lstandard
NB amidation
PdClydppt.CH,Cly oc

Cs,CO4
Step1: To a suspension of methyltriphenylphosphonium bromide (1.89 g;
S  4.80 mmol) in anhydrous THF (15 ml) at =40 °C is added n-BuLi 2.5 N in
hexanes (2.12 ml; 5.3 mmol) via syringe. The reaction is allowed to warm
to 0 °C, stirred 30 min at this temperature, and a solution of the product of

Example 6, step B-2 (2.24 g; 4.8 mmol) is added. The solution is then
allowed to warm to RT overnight, poured into CH»Cl», and washed with

10  saturated NaHCO35 then brine. The residue obtained after concentration of

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

with CHoClo/EtOAC, 9:1) to afford 0.56 g (25%) of an oil.

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

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

mixture of 1-chloro-3-iodobenzene (88 wl; 0.71 mmol), PdClydppf.CH,Cl»

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

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

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

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

100 mg (29%) of an oil.

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

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

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



di et hyl am ne 90/10/0.1) 25 C at 254 nnj. Peak 1 and peak 2 are the M@t
and second el uting peaks fromthe colum, respectively. The enanti 239;’

(I and 11) we rotected (CH2CI 2/ TFA), and the free am nepypgstiiigdzed
to the 2, GW@ﬁﬁgﬁbenzm c acid using the conditions described in exanple

11, steps 7 and 8. The hydrochl oride salts.\@ere obtained by taking the free
base up in EtOAc and triturating with 1 MHC in Et20. Data for the above

d 14A and 14B, d. f dd | inm |
ranner | ate gi ved piobiaia e Bl B 4 ¢ @eﬁ%ﬁqg@??j ﬁ‘gﬁtgﬁe’“mﬁﬁom *
designator | is Ntz GACH)SB.83)( leaﬂn@IatHé 1Rh£-96-nkt (Meaily r@agégbrlsiv i

14A1185- 100565, 36735055 0Ed 'S 5%85@@%&'%‘%%%@%3@%% 8T 270

14Bl | 175- 180565. 304REB5518) 047 40124813486, 2943 Ang2.4843, 3hi), 11.70¢2 P@%(&'DNY

YI | 170- 175567, 29 E 8
14F1 | 180- 185582. éﬁni&é%égwﬁ b@i%g?%g f}ﬁéﬁé 2)99158 5984 OH 2
14H | 145- 151658, 325765k8inD8 simijar prggesiure.d5e 1oNIB0 SOTHROHHRNES aAlBP \H
Al1195-200651. 35226543526 1 NHEt F3C Br Me

L,
by
N AN
O 13A HRMS (MH+) 599.3015

Example 14

F3CO Nb o Enantiomers | and Il
NY

J

F3CO

10 OCF3;
4-CF30CgH.B(OH), O
b PdCl,(PPhg),
N
‘BOCc  THF/H0 O
Nach3 N\b
N-soc
OCF,
(+)1
He O (Peak 1 =
Pd(OH)g enantiomer I)
O N (-)-1
N Chiral HPLC (Peak 2 =
+)- . ira ti ]
(£)-1 BOC separation enantiomer [l)
As in example 11, steps 7-8
(+) -1 FaCO O N
Enantiomer 1 Iz

As in example 11, steps 7-8
()1 Enantiomer 2

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




1) TFA 2) N-Boc-4-piperidone Ti(GPr)4 3) Et 2AI CN 4- CF3C6H48(G—|)%

PdC12( PPh3) 2 THF/ H20 Na2CO3 F3C Me MeMgBr 'BOC H2 Pd(OH)2 L N BOC 1 MVNIDE) v
2005 WD 00/ 66559 PCT/ US00/ 11633 -72 F3C 1) TFA 2) EDC, HOBT,

2, 6-di met h\WBH6GSE  acid Ex. 15 1) The di brono-ol efin (3. 55PGTUSBVHER )
and TFA (10 M) were taken up in CH2Cl 2 ang stirred at 25 C for 20 h. The
sol ution was concentrated. The residue was ?)értitioned bet ween CHZCI 2 and
1 N NaOH The aqueous 5 |ayer was extracted with CH2ClI 2. The conbi ne

or gam c layers wemreoliy ariNa(®@2 630 mgri2 mmal) waratakead ent MK &) ‘g{évé5t he

94 © f Ohj di
(2 4% é 9/2150 tnjﬂfaﬁﬁ %ﬁrrFB'a'?%FS dbgg?ﬁée'n@ﬁ fngQrH e$he QblutiohRasd basitRinear di ne

N- Boc- 4- pi peri dorbemqr[fﬁaé\p angnd.Q, @ﬂ@t@mmouqléyér %’éstel’@a@%wﬂarﬁ@@cas
?igcm beg i)nMSfﬁ iy dB‘mtﬁﬁéHB'r?‘aﬁléJa s@er@%é?ge‘gmmh bﬁﬁg%r{tpdﬂe@bdeNENQBf
Stirr

forl9 h. The 3ol &%é& \Agg"a%ﬂféﬂeﬁ&a” E“ﬁa‘imixp&é%ﬁrgﬁﬂi BEoWA i) ‘é"ffﬁaJJPﬁ e
vva?‘rb fil Ei elrE te%A ( Cleiflaﬁlﬁ!):hrorffdiltegea:m'QOW1 hexage&_vﬂ&@()eﬂ&@g)cgméb 8566 gns%gmﬂ:%)tdféhe
conbi ne c rrne an rie Na .
Filtration and c??églé%? Pé?({u&ﬁm? g%l?g’ éhyel | ow oil. Puri fl(cat [ on) via flash
chr omat ogr aphy (@)1 héxsnletion ofthermrodgrin)stepvie(3205mg40 Gdomwnal} and RHOH)ee

LIS L) 2 8 e G 1 e o R Ol Sl

product of St@p E£H.SHH(ERymIambshakan in a Perrronarg ’-G—F)”Zd?rf:‘uﬂ 502@5' r1§%
mmol ), PdC 2( PPh$he thixfurvadfilesrad e aon@m@am@mb(ammm? (1%5?/% ;m]gh)a »
a or

were taken up in T nd heated at 75 C (oi
hours. The sol ut |p6‘?ﬁﬁ§’ abér??tq %‘ﬁ8ﬂ1 %Pe?%rén Et OAc and H2O. The aqueous
| ayer was extracBgd wThe dEhiGad:)1hwas cednivastivigtabial HBLES separationwalieed wit h

brine and dried CNAGRGHS ardhs FoHWL TRIREAICOEESNODA (598 x 30 cm); Hexane/
15 isopropyl alcohol/diethylamine 75/25/0.05) at 25° C; 254 nm detection. The
retention times for peak 1, (+)-enantiomer, and peak 2, (-)-enantiomer were
3.8 and 4.9 minutes, respectively [CHIRALCEL® OD™ (hexane/ethanol/
diethylamine 90/10/0.1) 25° C at 254 nm]. Peak 1 and peak 2 are the first
and second eluting peaks from the column, respectively. The enantiomers
20 (I and ll) were deprotected (CH,CI/TFA), and the free amine was coupled
to the 2,6-dimethylbenzoic acid using the conditions described in example
11, steps 7 and 8. The hydrochloride salts were obtained by taking the free
base up in EtOAc and triturating with 1 M HCl in Et,O.
. Data for the above compounds, 14A and 14B, and for additional
25 compounds made in a similar manner, are given in the following table. In
each case, the enantiomer designator | is derived from (+)-1 and the
enantiomer designated Il is derived from (-)-1.

®
C

N
FsCO
3 Nfo
R? -
_ HRMS
Ex. Ar Enantiomer | m.p. (HCl) calc found
14A , | 185-190 |565.3042 1565.3050
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Example 15

CHs

J@*%;@

‘Boc

2) N-Boc-4-piperidons

Ti(OiPr),
3) Et,AICN

4-CF4CgH4B(OH),
PdCi>(PPhs),

"G
N-eoc

THF/H,0
Na,CO4

@”@O

N-goc

MeMgBr

'BOC

Pd(OH),



1 4 NOV 2005 WD 00/66559 PCT/ US00/ 11633 -74 activity determ ned. 5@5 Its
are reported as the concentration of conpound required to inhi bi1t ol BB

the luciferas |vity in the control cultures. H V-1 Repli

Thi s assay g’@éﬁg% i mary peripheral blood nononuclear cells o?éﬂ{gWabl e
UB7-CCR5 cell line to determ ne the effect ./cg anti-CCR5 conpounds to bl ock
I nfection of primary H V-1 strains. The prlrrary | ynphocytes are purified
fromnormal healthy donors and stinulated in vitro with PHA and IL-2 three
days prior to |nfect|o € Using a 96-welihTphate format, cells are pretreated
with drug for 1 h C and subseq-ueﬂt—l—y-l—n-i-eeted BX.t¥ an Mtropic

H V-1 10 i sol at Io L fection2) EbeHAEBT,s are washed to renove

resi dual inocul uh’ and cul tuceg.in thezm@mwwéemﬂolcconpound for 4 days.
Cul ture supernatants &e harveRRd andcidiral replication neasured by

i o o oo g S e et 1
dyes prior to a a%%ﬁﬁggﬁdat 'raI Ciﬁé{"? &"%ﬁo&%@&Bﬁ%@?n

w t h agoni st pr amrmsmevwad; paﬂdmcﬁbeﬂ!esm@f@@@arsh‘ghhﬂda% t hiee agueous
whi |l e CCR5 ' N

Si lgngl I ng bf/1 g%&é%\é %ﬁ%étggg&'gg?gpg oﬁ%gP :ﬂﬁeg"@ﬂl gna‘?ﬁxefgbvvb%aﬁ@d
natural 20 i ge(Nd.zSW\)ﬂ' Eﬂtra@mcﬁtmemrw\(%m&egw é'?'%f"BPndl ng
assay): A GIPyS Hd trﬁga% onrr&aﬁbﬂ e?héewﬁ@braﬁél(zatﬂgrg By neaBh wapands.

Thi s assay neas 35 recepto
proteins that od@ated é@qié?ﬁtﬁltﬂwmb\(a}été?ﬁ' -p'a%'E Q/’?ﬁ 'ﬁéﬁ'%‘@ﬁ%&ﬁ?ﬁ%&e
ligand. 25 In the \@Sm@myahb%rﬁ%aéld@aodbedmm&'é‘p 5icf BExarogplatiedd with

nb f
netivation (8 Bnai Ao wBooGL8 Sfan, I AMMEMR e B ST M REEEE et ) e
assay quanti t at itakgryup ded Eifmi3gem) and:ehtﬁedr&ﬂéseﬂw a519 hagbie selution was
characteristics ec{aénbns With1 RENEUSH: AR EEIAL h?hé@ﬁ&mrerwﬁ fifdrbg(Caliteyel v

t t
compattive or mlé&ﬁwsﬁgi‘éé&'agsq#%&e BG4 magpmqqa%téﬁgaé»?ea%s
assay ltS a funfhrbé??&bats%fé@abhtﬁ\b'nﬁb a‘fﬁtﬁﬂﬁéﬁQNag@@ tfﬂltr&t@ﬂmﬁc?mtemtldgom st
roperties e tes asures |
ﬁonpadher ent EITUIgaN@ ac\é?'ro“fngﬁe&éwﬁ'%ggn ﬁ%%ﬁﬁa%“%feﬂéa% @LQSTXE‘%& ni grate
across a nmenbr artOAT, Si0)gave 2.64q (887 treEn thecfoep pipetiding) m‘ahervmyll i gands
Coner s oomooundrbiiadls a Rl AldiBbe paASi88%8 he. RIS IE) CRed

t owar ds conpounds ni st af ‘are’ ant agonl sts

not only fail t&usQé\éBéh@ﬁBﬂeﬁé?s F%md S84 -1B3B-NOv 2005 WO 00/ 66559
PCT/ US00/ 11633 -3§5 alte srepabt &f Steg pROD rh.g0 .62l thnislg4aCF@yH,B(Dlp8ase t O

e o e A0 93818 Hifohy*PEC PP, (8L, 052 HRL! BndYRICRS, (15,
1.56 mmol) were taken up in THF/H,O (4/1, 10 mi) and heated at 75 °C (oil
bath) for 21 hours. The solution was partitioned between EtOAc and H,0.
The aqueous layer was extracted with EtOAc, the combined EtOAc layers
were washed with brine and dried (Na,SO,). Filtration and concentration
25 gave a yellow oil. Purification via flash chromatography (3/1 to 1/1
hexanes/EtOAc, SiO,) gave 210 mg (89 %) of the pheny! substitued olefin
as an oil. HRMS (MH") calcd. for C,;H,,O,N,F, , 453.2729; Found,
453.2728.
4) The product of Step 3 was hydrogenated as described in Step 3 of
30 Example 11. The reduced product was deprotected and coupled to 2,6-
dimethyl benzoic acid as described in Example 11, steps 7- 8 to give the
title compound as a yellow oil (37 mg, 55%). m.p. (HCI salt} 130-140 °C.
HRMS (MH") caled. for C,,H,,ON,F, , 487.2936; Found, 487.2928.
Using a similar procedure, the following compound was prepared:



I nfl ammat ory conditions has been reported in such publications as %
| munol ogy Letters, 57, (1997), 117-120 (arthritis); Cdinical & 1% NOV 2005
Experinmental Rheumatol ogy, 17 (4) (1999), p. 419-425 (rheumatoid
arthritis) WO%¥64#¥al & Experinental |nmunol ogy, 117 (2) ( 1FSNUSYNI&33_ 543
(atopic dermatitis); International Journal,of |munopharnmacol ogy, 20 (11)
(1998), p. 661-7 (psoriasis); journal of Aflergy & dinical |munol ogy,
100 (6, Pt 2) (1997), 10 p. S52-5 (asthmm); and:Journal of | mrunol ogy, 159
(6) (1997), p. 2962-72 Hilergies). In the assay to determi ne inhibition
of RANTES binding, ¢ of the invention range in activity froma Ki
of 0.1 to 2000 nM prief d oppounds having a range of activity
fromO0.1 to 100068 Tore pref%bl y 0.1 to 500 nM and nost preferably
0.1 to 100 nM The results for R d and representative conpounds of
ter

formulas | and Il in the ggst to m I nhi bition of RANTES bi ndi ng
are given in the table below. In the table, "Ex. No." st s _for | e
Number " and " nMm.gt 4i@bsaltr! 35- e Ermbi RIS (Ml ) CRIgA- BT Cwsﬁa&z@ té%ggggp .
RANTES bi ndi ng dlddz2@og 2Gl. 8 2S17.9 2JJ0.58 4B0.5 4C0.5 5L7.9 5NL.7

500.4 570.3 5AB0. T 6%0. 8 7U62.5 9D588 1 4 NOV 2005 WD 00/ 66559

PGI/ US00/ 11633 - 76 For preparing pharmaceutical conpositions fromthe CCRS
ant ag?niJISt cgnpounds Tursfollbwirg dysaysican beased tmdetaranine thh &GRS dnhibiteryl vy
acceptable carrier an etk ' Ol . i m preparati ons
5 include powderaé‘,dsﬁrgag‘é&gt,'gakg\gérifﬁh{agogﬁpadrgu es(§jf tﬁ‘gg‘lé‘ﬁ éfsé?{'cachets and
suppositori es. TERBMemb tch aytay be conprised of fromabout 5 to

about 95 percent actijygid ' it @ I i ,
the art, e.g. ma nesipﬁﬁ%g’gg? E&(;%artﬁie‘urt:g‘%fﬁe@%mgzgga%?@éﬂnﬁ"r&né‘bﬁxdﬁﬁ@%s&ﬁ

| act ose. Tabl et SdemtifingdnaibitescofcRA BIgHNG- eENig AFSBY qtﬁ@lééé Qieurgshr%rslo
dosage for nygsuigraphed fsmMId 3PEEEIE 8xpretEing. thexanphar CORS chemokine receptor

which have the ability to bind to RANTES, a natural ligand for the receptor.
Using a 96-well plate format, membrane preparations are incubated with 125)-
RANTES in the presence or absence of compound for one hour. Compounds
are serially diluted over a wide range of 0.001ug/ml to 1 ug/mi and tested in

15 triplicates. Reaction cocktails are harvested through glass fiber filters, and
washed thoroughly. Total counts for replicates are averaged and data
reported as the concentration required to inhibit 50 percent of total 125I-
RANTES binding. Compounds with potent activity in the membrane binding
assay are further characterized in seconday celi-based HIV-1 entry and

20 replication assays.
HIV-1 Entry Assay:

Replication defective HIV-1 reporter virions are generated by

cotransfection of a plasmid encoding the NL4-3 strain of HIV-1 (which has
been modified by mutation of the envelope gene and introduction of a

25 luciferase reporter plasmid) along with a plasmid encoding one of several HIV-
1 envelope genes as described by Connor et al, Virology, 206 (1995), p. 935-
944. Following transfection of the two plasmids by calcium phosphate
precipitation, the viral supernatants are harvested on day 3 and a functionai
viral titer determined. These stocks are then used to infect U87 cells stably

30 expressing CD4 and the chemokine receptor CCR5 which have been
preincubated with or without test compound. Infections are carried out for 2
hours at 37 °C, the celis washed and media replaced with fresh media
containing compound. The cells are incubated for 3 days, lysed and luciferase




pharmaceutical ly acceptable carriers and nethods of manufacture f€5N0V2%5
various conpositions may be found in A Gennaro (ed.), Rem ngton'

Phar maceuti cal Sciences, 18th Edition, (1990), Mck Publishin

East on, PeWRN6638i a. 15 Liquid forn1preparat|ons i ncl ude 30?8T4§W¥¥ﬂ”
suspensions and enulsions. As an exanple_ be nentioned water or

wat er - propyl ene glycol solutions for pareée eral injection or addition of
sweet eners and opacifiers for oral solutions, suspensions and enuIS|ons

Liquid form pregidtytdesaemined. Resuliisale @posiedas Hisconsentrationnf sempound
admi ni stration. Se’q% n?%rteﬁﬁhlblﬂrmro’#tthé"ﬂ?cuﬁe‘r'é%é‘ﬁbﬁvxﬁpifn thBkahbl emturey, i ncl ude

solutions and s in pomder form which may bé in conbination with a
phar maceuti cal | r, such as an inert conpressed gas, e.g.

nitrogen. Also Incl UTtAR A¥gays@dgip ffma éﬁpﬁé:@lb@:ﬂﬁﬁd@h@huaéar cellsodtg to

o ther oral tor  SBERHES: SR AT bl Pt A FBrGEHe R phglnds o

sol uti ons, suspbh&k%fectnen@fmuiary(b-ﬂv ~1 Etramsonﬁbeupdmanjl hrhehoowes are puritigd
al so be deliver q0:1 | i C e
the form of creﬁﬁj}sn no@%ﬁ%ﬁfhﬁdrﬁj& égglég{ngﬁr}g?&d Wht@%ﬁp %%IL Q%F&k
included in a tdayspEeng infeation. ddsinga BBtwelkplate iarmatyeslls arﬁﬁgeggakﬁ%wnh
conventional i ng ﬁ.t@emaﬁthwrattév C a?fdrm%%quehﬂ ehfeltal Wile afQRASHIE HIV-1

d t d bl th t
(it dosagd O or wpiatas, FRIGHEN Hiegion Fis PG afeseshep 4o Gears rastelPgEuium

suitably sized andculfosegsin ther;trasanafegoawhppuhatfer quiaysi Cdturesupbmatantsve

conponent, e.qg. f | . ' ' e 4

Ko/ 2005 w0 QoreohagenE iyl batsn RRER GBI R S BBRtRR A"

a unit dose of pntigan aoneantration.be varied or adjusted fromabout 10 ng to

about 500 ng, p Al about 25 ng to about 300 ngy, nore preferably
E8IcRIAE Yx W

from about 50 nost preferably from about 55 to

about 200 nkP accor dfgls %Pf%ﬁsﬂ%”}ﬁaﬁw garegeriphiCia pemlcadad with ealfiud@dsage
of CCR5 Corrpounsier%TWé)M@@ls Br RLadd@itibR &f cdﬂﬂﬁu?l‘lmar theomatlifee G@Hﬁlhganent s of

of the proper dGeaRsunEs Wi afpishBrosiathis Wil IndfRel el Boysighef e
skill of the arwhiEQCRbantagenists, arelidentified a&@ompdgndsmlagle doenotimrduiiesi ded
and adm ni stereg hHIuﬁ’é’B?'tﬁé‘ﬁxsﬁH{eﬁé&é@E@cQ?)ébﬂésof Blﬁﬁléubbt na;liiﬁ e%”ﬁatéfﬁqor

frequency of ad nr st ion o onpounds 0 n an
the phar maclt i kga Teﬁﬁabl e salts thereof will be regul ated according

to the | gdgmsnt Gﬁpys®nat¢@ndééw(svédohbghaﬁwelrﬁbwblaamqr&s‘awp factors as
e A SN TPS DB RS e ab B LSyl RS YRR
admi ni strati on This assayenéasumeatbetbiridiog mjfeSyabeled-GTP to receptor coupled G-
proteins that occurs as a result of receptor activation by an appropriate ligand.
25 In this assay, the CCRS 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
determines if compounds exhibit agonist characteristics by inducing activation
of the receptor or alternatively antagonist properties by measuring inhibition of
30 RANTES binding in a competitive or non-competitive fashion.
Chemotaxis Assay:

The chemotaxis assay is a functional assay which characterizes the
agonist vs. antagonist properties of the test compounds. The assay
measures the ability of a non-adherent murine cell line expressing human

35 CCRS5 (BaF-550) to migrate across a membrane in response to either test
compounds or natural ligands (i.e., RANTES, MIP-18). Cells migrate
across the permeable membrane towards compounds with agenist activity.
Compounds that are antagonists not only fail to induce chemotaxis, but are




to about 300 ng/day, preferably 150 ng/day to 250 ng/day, nore preigr 9I2\6
about 200 ng/day, in two to four divided doses. 20 The doses and do g@ 05
reginens o BB s, NNRTls, Pis and other agents used ing n
with the C&% antagonists will be determ ned by the attendi nE? Pﬂ?ltglbgn
inview of the approved doses and dosage regygrens in the package inserts or
as set forth in the protocols, taking into consideration the age, sex and
~condition of the [ ted The
condi t on,of + e 454 Leplol i TRearvRdalin b elbrEIdoRn e

H V- 1- RNA viral Iligagdsel ow t he det ectable limt. The "detectable Ii m t of
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transc[l pt aSG?P%ﬂﬁT&Q@ Qteytersﬁlls\# Jﬁém 119 7p128S ermbi&%) rtflaﬁwmeu efifiéntal
present inventio e e 0 ni.tor, 1.5 Iégle
from Roche Di agn@%‘@%—@g%f %I(qégﬁ %Ig f%—(rhﬁun'\amp@r@“%sb gﬁ@ﬁ@——
invention has bedxpégsmentbblinmunotgw nd7i(@h (1899), p237t24S8 (qiepicfdermatitis);

enbodi ments_set f.g{&@ﬁy%bumyof%ﬁu%ﬁafﬁfamm bOY34] itbe) ker.7

variations there O Crnose Ol mary

Al'l such alter nat(pserdasispdigurnat obhalergy & (i qgy; 10880t 2b(19ar),
within t he iri f 4 n
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R15 1 Rl6 if 5 Or(alE!IES fmaceutically accept abI e salt thereof wherein (1)
Xa is -C(R13)2-, - RJIﬁ)tIﬁBbS)sa to dedrmine Gnhibitibhtof RANTES- tﬁﬁdl@bk&‘bhpounm

CH2- ( C1- C5) al kyl C

G2 () 1T el e S ot L Uz i s it
1-C6) al kyl 10 - CRp¥oundsRiIBring aCANGe@fEayitiirod 0.aatpal 300 nigl, more preferably
NR -C(O-(C,

s 619 v 18 1 P et fRR R *N%ﬁﬁgog@f?%é%& iyl 2
C(O) - ( C1- C6) aI kylPre ng reprrseRtatye oo rl,adx)q Ilin the test to
R6a- t hi ophenyl ordetérmfiag iBltion 5{1RANThB81b felgitln ah ke taie BI0We In the

al kenyl; R2 is 6- merrbe, ed het bstlt 0.an 11; 6 20
menber ed het er oat9PEN 6%i BE-s BE@F?‘&E?&‘ %’yﬁﬁ‘&' ﬂﬁ St%”?ﬁlr%ﬁ’der ed
het eroaryl subst |“na|nmiola)r R12 and R13, napht hyI fluorenyl; diphenyl nethyl;

Ex. No. Ki (nM)
inhibition of
RANTES binding
1B 14
1J 1
2 9.6
2G 1.8
2S 17.9
2JJ 0.58
48 0.5
4C 0.5
5L 7.9
5N 1.7
50 0.4
5Z 0.3
5AB 0.1
8V 0.8
7U 62.5
gD 588




RO R10 R15 _ R14 R15 \?i -c -C-heteroaryl R11 1 16 or 'R 16 R3 is
CRllo-Cghelnil p]}/lri dyl , c:Eyri m ?il I pyrazinyl or thiazolyl; R4 is hydr(;glbt?[lov 1005
- al kyl uor o- C6 a cycl opropyl net hyl , 25 - CH2

TopCHD. 0] MO WSS Kyl RGO - O (Lo OBy al kyl . L G O) Nl—éy? 011633

- CH2C( O) - NH( C1- C6)a| kyI or -CI-lZC(O)-N((Ci-_C%aI kyl ) 2; R5 and R11 are

I ndependently selected fromthe group consisting of hydrogen and
(C1-C6)-alkyl; 1 4 NOV 2005 -79 Réa is 1 to 3 substituents independently
sel ected fromthe group consisting of hydrogen, hal ogen, -CF3, CF30O, -CN,

- CF3SC2- - -N dpnden&stiiietecarapyptitions f IV ECRH X
20-, -NH or -N(CI—|3 H@@?@R%ar% L oc ol 'S

consi sting of R6ANEAAPNIFENGRPOUN é@?g%%g%@grb&'ré 1y §§h§§e‘h%ﬁn})égﬁg é%ﬂ}argm

the group consi stachgpteble éé-‘rlre%):ah el eithieaisotict oy ligtile 0Bl formaptepacHmNs

S8 S0, Sy Sl PP My an 2"

pyrazinyl, -N R20ppabiRZigs. ThNH@@NH(&hmd)ﬁaﬂeﬁlmeﬁ)t& qzqmpnsed of from about 5

;mgg;gggg gg;;lt%%pgsgp@k%é@%f@w fent. §Uﬁ%@s&@@érﬁél's ardNKEWH I

- NHC02( C1- ©8) al kylne acae@mnégr&%mmf 00 Rz@aé@m ééé*ﬁaé%'c SRR c1- co
al kyl), -0802(C, Iécfto@) Tal)dts, ‘_rpmcﬂmdmmda@bu@s) cdrkipe useGQ@s SRR 21,

SN GR plRyp o e EREen, %ﬁﬂ%%éﬂsl to 3

- B(OC( CH3) 2) 3V agg oS éé
substituents i nde;xbsan@enewcailgl anceethtie carriere agdovethaBs ofanangtachyeder

hydr ogen, (Cl-C6 I S
R13, Rl4, R15 an a&bégé’roé"‘?qr@‘e%”esﬁ@gﬁ% %é%?e?ﬁ%bkﬁ” ﬁgnﬁn@@h%?&l ng
of hydrogen and (Rbaroeceukigal Sqencesd 8 § iios, { He MASKR ‘33@ de from

the group consis ﬁ’fPeﬁn"_’s «Higgen and C1-C6 aI kyl, or R17 and R18
t oget her are CZEdgo rYW and. w t he..carbon to whic hey are

attached for i‘n5a Spi roi“ﬂWS fefmﬁe@gpagoe%m% %?%'Hgonﬂtii"ﬁ%”ﬁk?rﬁ
R6- het eroaryl , Remapionsy|As &8 eRamply alayabépientioted water or water—propylene

R22 ale ."ﬁbé%‘e&daﬁ%@e@@@?ga‘ PRETAL Aolbl or I bf st Eiee 384, 705
al kyl ; and R23 i opacifiess fonkgral aalup@@ﬁusp@ﬂsw(\a)and>@mu§lort§( FaigyIoRPT. |
-0 -, -0-, - NHprenhiichs fRahled ihclude solutions for intranasal administration.
20 Aerosol preparations suitable for inhalation may include solutions
and solids in powder form, which may be in combination with a
pharmaceutically acceptable carrier, such as an inert compressed gas, e.g.
nitrogen.
Also included are solid form preparations which are intended to be
25 converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions
and emulsions.
The compounds of the invention may also be deliverable
transdermally. The transdermal compositions can take the form of creams,
30 lotions, aerosols and/or emuisions and can be included in a transdermal
patch of the matrix or reservoir type as are conventional in the art for this
purpose.
Preferably the compound is administered orally.
Preferably, the pharmaceutical preparation is in a unit dosage form.
35 in such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.




35 1 4 NOV 2005 WD 00/66559 PCTNS00/ 11633 -80 OR 3 CH?-(Cl-C5)al kyl -R3 NOR

4a O C(O-(C 1-Ce)alkyl -CR13- , -CR3- , -C -CR13- , O C(O) - (C 4ayaliyl
O (O - NH (o boslssét! Kyl - CR13- -CR13 O C(O) - N((Cl-C6)al kyl ) Ber/usooniess

NR - C(0)-(Cl-C6)al kyl 5 -CRL3- ' -CR13 NR5-C(O)-O (C 1- Cb) al Kyl

NR - C(0)-NH (C 1-C6)al kyl -CR13- ' -CR13 NRS=C(O) - N ((Cl-C6)al kyl)?2

C(O-(Cl-Co)al kyl -CR13- or -N 10 Ra is R6b-phenyl, R6b-pyridyl or

R6b-t hi ophenyl; Rda i I P -1 opr t hy 2 \

- CH2CH2- O ( C1- C6) al ky_ihg-%@gff%@léﬁ&?%ﬁﬂ”, Q“@ﬁlﬁ&%‘ﬂﬂ#} epafdiicr Hid
CH2C( O) - NH- ( C1- Chpataitigd asradj@edfrom Rbeadl ©8gitkgbout 50%6my, prefasaiuly-fromnd
15 Rl, R2, R3, R @ygpm [ [ M -

conmpound of clai %ﬂbg&l\/\ﬁpﬁ% %@Lﬁs : 5%@10(?:% rg%rﬁgﬁgffwgr)%u{lsbfnﬁrtrapg’%l,n
11(1), wherein X&5Pdngcarsmost prefergbiv iprrakgut 5 mode-aGew 200 mg, #Reording
conpound of cdai kg th ieLiar Bgplicationr i dyl, R4 is (Cl-C6)alkyl, or RI13 is
hydr ogen and R19 is - phenyl . 25 5. onmpound of claiml, fornula
11(2), wherein Xa is - Jal d-°é?ﬁ&ﬁ£§@§-°° P-@%@Q@é{fﬁ”‘éy bEE S mound
of fc: aimb5 \r/]\hler edep&iding yponi ttglreqiiemeats aitbbquatiepy ane they Iseoerity of the ;
trifluoroethyl, 3 LS. n 19, : A ; un
of claim1 wher efgén%%giﬁ#%gaﬁgéﬁh%;hbaﬁ%f&?%-dp%%g@yrle%eéﬁgpg

N- oxi de t her eof ; particaiar sigaticwispyithim theiskilvgh the/ast 560r cgweniangghe joR!

PCT/ US00/ 11 8dai i ' it ' |
roup  consi i ngoat RN YL R gthEITeg PRI MR 21,

of.
R8 are sel ected ??%‘H’ e group consisting of (Cl-C6)al kyl, halogen, and
-NH2, and R9 is hydroJee.arfourh areipegushoyf ofcddrhimistrasiehesfitad GCRS t he group

consisting of t h%ﬁmpounds of the invention and/or the pharmaceutically acceptable salts
thereof will be reguiated according to the judgment of the attending clinician

15  considering such factors as age, condition and size of the patient as well as
severity of the symptoms being treated. A typical recommended daily
dosage regimen for oral administration can range from about 100 mg/day
to about 300 mg/day, preferably 150 mg/day to 250 mg/day, more
preferably about 200 mg/day, in two to four divided doses.

20 The doses and dosage regimens of the NRTls, NNRTIs, Pls and
other agents used in combination with the CCR5 antagonists will be
determined by the attending clinician inview of the approved doses and
dosage regimens in the package inserts or as set forth in the protocols,
taking into consideration the age, sex and condition of the patient and the

25 severity of the condition treated.

The goal of the HIV-1 therapy of the present invention is to reduce
the HIV-1-RNA viral load below the detectable limit. The “detectable limit of
HIV-1-RNA” in the context of the present invention means that there are
fewer than about 200 to fewer than about 50 copies of HIV-1-RNA per ml of

30 plasma of the patient as measured by quantitative, multi-cycle reverse
transcriptase PCR methodology. HIV-1-RNA is preferably measured in the
present invention by the methodology of Amplicor -1 Monitor 1.5 (available
from Roche Diagnsotics) or of Nuclisens HIV-1 QT -1.

While the present invention has been described in conjunction with

35 the specific embodiments set forth above, many alternatives, modifications
and variations thereof will be apparent to those of ordinary skill in the art.
All such alternatives, modifications and variations are intended to fall within
the spirit and scope of the present invention.



represented by the fornula 10 wherein R6, X and R2 are as defined in the
follow ng table: R6XR2 BrQCH2C H3 -CH H3C | CH3 Br QCOCH2CH3NJ%P - %N—E\F&@—B
Br QCOOCH3Nnj % - CH H3C CH3 BrQCONHCH 3 _CHH3C | CH3 Br9 \ /w H3C

Br QCOOCH2CH3”r -CH H3C | CH3 BrgCOCH3w - CH H3C | CH3 Br QCQ( CH2) 2CH3
-CHH3C | CH3 Br QCONHCH 2CH3 - CH - H3C CH3 1@? NOV 2005 WD 00/ 66559

PCT/ US00/ 11633 -82 Brpv", H3C/ & CH3 -CH '‘BFNH3C CH3 -CH BrN H3C CH3 10 NJ
-CH CH3sS®2-Q\ / H3C CH3 - CH- N | Brop, | -W4% NCI | NH2 -CH Br(7)~ CH3 L
OH N -CH BrN QWHAT IS\CLAIMED 1S:

1. A compound represented by the structural formula [l
14

RZ |l
5 or a pharmaceutically acceptable salt thereof, wherein
(1) Xais -C(R13)-, -C(R'3)(R19)-, -C(O)-, -O-, -NH-, -N((C1-Cg)alkyl)-,

093 CH,-(C,-Cs)alkyl-R® NOR 0-(C4-Ce)alkyl GH-(C4-Celalkyl

~CR™-, ~CR'*— &~ , -CR®- G- :
O-C(OIC+-Ce)alkyl Q-C(0)-0-(C 1-Coalky! O-C(O)-NH-(C 1-C)alkyl
jo -CR®- ,~CR"— ~CR'"*- :
O-C(0)-N((C,-Cg)alkyl), ll\le-C(O)-(CrCs)alkyl
~Cat- »—CR'"- :
NR-C(0)-0-(C -Cglalkyl NR®-C(0)-NH-(C ;-Cg)alkyl
. ~CRP- ~CR1- :
]
'?’RS'C(O)'N'((Q'Cs)a"W')z C(O)-(C-Ca)alkyl
-CR"3— —N—

Ra is Réa-phenyl, RSa-pyrndyl R‘Sa-thlophenyl or Ré-naphthy!;
R1is hydrogen, C1-Cg alkyl or C>-Cg alkenyl;
R2 is 6-membered heteroaryl substituted by R®, R10 and R11; 6-
20 membered heteroaryl N-oxide substituted by R?, R10 and R11; 5-membered
heteroaryl substltuted by R12 and R13; naphthyl; fluorenyl; dlphenylmethyl
R15

R9 = _R"
—C —C—heteroa [
—\_\ 1, _O R16 v

R3is H1°-phenyl, pyndyl, pyrimidyl, pyrazinyl or thiazoly!;
R4 is hydrogen, C1-Cg alkyl, fluoro-C4-Csg alkyl, cyclopropylimethyl,
25 -CHoCH20H, -CHoCHo-0-(C1-Cglalkyl, -CH2C(0)-0-(C1-Ce)alkyl,
-CH2C(O)NH2, -CHoC{0)-NH(C1-Csg)alkyl cr -CH2C(O)-N((C1-Ceg)alkyl)o;
RS and R11 are independently selected from the group consisting of
hydrogen and {C1-Cg)-alky!;



-CH ro", 1)

BrO H3 NH2 -CH , H3CS02-NCI NHZ2 O -CH H3C502-a CH3 OH N Q

-CH F3GOH3 CCH3 -CH. N H3CS02-QH C H 3C 3 -CH H3CS02-' Hg H3 13 NhY

-CHf .N-aO F3CO- p. INJH3C CH3 -CH F3CO- ~Na""' CH3 | ~ OH-CH 1 4 NC)\/ZZP)085
WD 00/ 66559 PCT/ US00/ 11633 -83 F3C0-Q NH3 | \ CH3 -CHNBrNH3 1 \ H3

N

-CH, NBr~-NH3C OHO N) -6Hf i F3C0-~ H3 H3 p"N' -CH -~+O Br~ H3 H3

10

15

20

25

30

35
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R6a is 1 to 3 substituents independently selected from the group

consisting of hydrogen, halogen, -CF3, CF30-, -CN, -CF,S0,-,
)

—N""X '
-NHCOCF;, 5-membered heteroaryland ~ —/ , wherein X is ~O-, -NH-

or ~N(CHjs)- ;

R6 is independently selected from the group consisting of Réa and
CH3S502-;

R7 and R8 are independently selected from the group consisting of
(C1-Cg)alkyl, hatogen, -NR*R*" , -OH, -CF3, -OCHj, -O-acyl, and -OCF3;

RS is R, hydrogen, phenyl, -NOz, -CN, -CHzF, -CHF2, -CHO,
-CH=NOR®, pyridyl, pyridyl N-oxide, pyrimidinyl, pyrazinyl, '
-N(R®)CONR?'R?%, -NHCONH(chloro-(C1-Cs)alkyl), -NHCONH((C3-C1o)-
cycloalkyl(C;-Ce)alkyl), -NHCO(C1-Ce)alkyl, -NHCOCF3, -NHSO:N((C1-
Ce)a|kY|)2, -NHSOz(C1-Cs)aIkyI, -N(SOzCFa)g, -NHCO?_(C1-Cg)aIkyl, C3-Cro
cycloalkyl, -SR®, -SOR?, -S02R*, -SO2NH(C1-Cs alkyl), -0SO2(C+-
Ce)alkyl, -OSO,CFs, hydroxy(C1-Cs)alkyl, -CON R*R?', -CON(CH2CHz-O-
CHa)z,

-OCONH(C1-Ce)alkyl, -CO2R>°, —Si(CHa)a or —B(OC(CHa)2)z:

R10 is (C4-Cg)alkyl, -NH2 or R12-phenyl;

R12is1 to 3 substituents independently selected from the group
consisting of hydrogen, (C+-Cg) alkyl, -CF3, -CO2Rz, -CN, (C+-Ce)alkoxy
and halogen;

R13, R4, R15 and R16 are independently selected from the group
consisting of hydrogen and (C+-Cg)alkyl;

R17 and R18 are independently selected from the group consisting of
hydrogen and C1-Cg alkyl, or R17 and R8 together are a C2-Cs alkylens
group and with the carbon to which they are attached form a spiro ring of 3
to 6 carbon atoms;

R"™ is R®-phenyl, R®-heteroaryl, R°-naphthyl, C,-C,, cycloalkyl, (Cs-
Cro)cycloalkyl(C,-Cs)alkyl or (C1-Ce)alkoxy(C1-Ce)alkyl;

R® R?' and R* are independently selected from the group
consisting of H and C4-Cg alkyl; and

R% is C4-Cg alkyl or phenyl; or
(2):

Xa is -C(R13)(R19)-, -C(O)-, -O-, -NH-, -N((C1-Cg)alkyl)-,



O'N -6H~rOBrN H3 L CH3 n.~N -TCH N H3CSO2- Q NH3C H3 - CJ-l-NNI—BCSQ?\}]mV*ZMS
Q-NH3 | H3 C -CHN H3CS02-N H N3 H3 -CH'N H3CSG2-MXH 3C CH3 | --

H3CSO2- O H CH N H3CSQ2-C H3 | H3 1 -CH N Z F3CH3
F3CI>(J1.¢”§#5§¥§%NNN 1 4 NOV 2005 WD 00/ 66559 PCT/USOO/116§§§§££$E@%E |
AQOB H3 I N-CH- CLk "AH3 CH3 -CH~N Clggl_ ! -CH1 Ncl.0"
ORs CH,-(C1-Cs)alky-R’ NOR®*  O-C(O)-(C+-Celalkyl
—CR"-, —CR"- ,=C— , —CR"-
O-C(O)-(C -Celalkyl  Q-C(O)-NH-(C-Ce)alkyl
~CR"- . —CR"- ;

o -C(O)-N((C4-Cg)alkyl), r?ms C(0)-(C4-Cg)alkyl

5 —CR13 ' » ~CR"3- ,
NR3-C(0)-0-(C 4-Cg)alky! rl\le-C(O)-NH-(C1-Cs)alkyl
—CI:R13—' , _CR13__ ,
’TJRS'C(O)'N'((Q'Ce)a'kyl)z C(O-(Cr-Celalky!
~CR"*— r =N—
10 Ra is Réb-phenyl, Rsb-pyrldyl or Réb- thlophenyl

R4a is fluoro-C4-Cg alkyl, cyclopropylmethyl, -CH2CH20H,
-CH2CHa-0-(C1-Cg)alkyl, -CH2C(0)-O-(C1-Cg)alkyl, -CH2C(O)NHj, -
CH2C(0)-NH-(C1-Cg)alkyl or -CH2C(0)-N((C1-Ceg)alkyl)2;

R6b j5s CH3S02-; and

15 R1, R2, R3, RS, R14, R15, R16 and R19 are as defined in (1).

RE <:>
2. The compound of claim 1 wherein R2 is §

3. The compound of claim 1, formula H(1), wherein X2 is -CHOR?®,
20 -C(R™)(R™)- or -C(=NOR#4)-,

4. The compound of claim 3 wherein R3 is pyridyl, R4 is (C1-Cg)alky!, or
R" is hydrogen and R" is R®-phenyl.

25 5. The compound of claim 1, formula 11(2), wherein Xa is -CHOR?,
-C(R™)(R")- or -C(=NORA4a)-,

6. The compound of claim 5 wherein R3 is pyridyl, R42 is

cyclopropyimethyl or trifluoroethyl, or R™ is hydrogen and R is R®-phenyl.
30

7. The compound of claim 1 wherein R2 is R7, R8, R9-phenyl; R7, RS,

R9-pyridyl or an N-oxide thereof; or R7, R8, RS-pyrimidyl.



H3CH3 -CHNNBTrc!
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V$8C CH3 -CH- N

\
4 NOV 20
N Br H3C nl
8. The compound of claim 7 wherein R2 is selected from the group
consisting of

R7/ l Rre R7L)YR8 R?&RB R7\/H(R8
! |
N > 77 R N and Nx-N
e N Re I

wherein R7 and R8 are selected from the group consisting of (C1-Cg)alkyl
halogen, and -NHy, and R® is hydrogen.

1

9. A compound of claim 1 selected from the group consisting of those
represented by the formula

N 0O
T
wherein R6, X and R2 are as defined in the following table:

R6 X R2
CHyCHj i

Br -(CP)H— HSC‘@' CHa
COCHLCHa ~n

Br -8}-{—— H3C\©¢ CH3
COOCH5 e

Br -(CP:H— HaC@CHg,
CONHCH3 e

o °(£H— HsC\@f CHs

Br ?'@ Hsc\ij, CHg

—CH~

COOCH,CH4 nan

Br -gH— H3C‘©’ CHs
COCH3 'l

Br -gH-— HSC\@ CHs
CO(CH2),CH3 ar

Br "gH‘— ch\é, CHjy
CONHCH2CH3 e

Br _EH__ Hscﬁ, CHa

\ X. N -CHN 1 A~ H3CS0214-NQV 16h
\4

-85
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-CH N F3CG-H3 H 3C 11l
CH- NYN CH3 nrw B (H3CO, ,CH3 H3C -C- 1 Brl N H3C\ H3 -CH NON

~rc H3 .CHNoN Brf1l
F3CG-H 3C H3 -CH-

15 N 008
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Br S N
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—CH~
Br N= 1
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—CH-
=N ann
Br
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—CH—
0\ H4C CHs
—CH- N |
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-—CH-
Br T
CL CHy L OH
?
_CH-
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—CH-
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20 16. The use of a CCR5 antagonist of formula | for the preparation of a
medicament for treating Human Immunodeficiency Virus, solid organ
transplant rejection, graft v. host disease, arthritis, rheumatoid arthritis,
inflammatory bowel disease, atopic dermatitis, psoriasis, asthma, allergies
or multiple sclerosis, wherein the CCR5 antagonist is represented by the

25  structural formula I:

or a pharmaceutically acceptable salt thereof, wherein
X is -C(R13),-, -C(R13)(R19)-, -C(O)-, -O-, -NH-, -N((C1-Cg)alky!)-,

0R3 CHy-(C4-Cs)alkyl-R3 NOR 0-(C:-Co)alky! CH-(C4-C)alkyl
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0-C(O)-(Cy-Cg)alkyl 0-C(0)-O-(C-Ce)alkyl O-C(O)-NH-(C-Celalkyl
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R4 is hydrogen, Cl1-C6 al kyl, fluoro-Cl-C6 al kyl, cycl opropyl net hyl,

- CH2CH2OH, - CH2CH2- O (Cl1- C6) al kyl, -CH2C(O) - O (C1- 06) al kyl, 15 - CHP&NOV NG,
-CH2C(O) - NH( C1- CB) al kyl or -CHZC(O) N((Cl-C6)al kyl)2;. RS and Rl1l are
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group consi sti ng of hydrogen, hal ogen, Cl1-¢C§ 7al kyl, Cl-C6 al koxy, -CF3,
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15 -CHzC(O)NH2, -CH2C(0)-NH(C1-Cg)alky! or -CH2C(O)-N((C1-Cg)alkyl)z;
R5 and R11 are independently selected from the group consisting of
hydrogen and (C1-Cg)-alkyl;

R is 1 to 3 substituents independently selected from the group
. consisting of hydrogen, halogen, C1-Cg alkyl, C1-Cg alkoxy, -CF3, CF30-,
20 CH3C(O)-, -CN, CH3S02-, CF3S02-, R14-phenyl, R4-benzyl,

O
CH3C(=NOCH3)-, CH3C(=NOCH,CHs)-, SOZ , .NH,, -NHCOCF,, -

NHCONH(C+-Cs alkyl), -NHCO(C1-Cg alkyl), -NHSO,(C+-Cg alkyl),
0O

S5-membered heteroaryl and /' wherein X is ~O-, -NH- or =N(CH,)-;
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25 19. The use of claim 18 wherein R3 is pyridyl, R4 is (Cl-C6)al ktll ’NV .
R13 is hydrogen and R19 is R6-phenyl. 20. The use of claim 16 whe érq F@Ub
is R7, R8, RO-phenyl, R7, R8, R9- pyridyl or an N-oxide thereof. or R7, RS,
RO- pyri mi dYO 0046551 " The use of claim 20 wherein R2 is sel ecteHURI%HEhe

group consisting of RB R Ny: and NN R9 ﬁi 1 4 NOV 2005 -101 wherein R7
and R8 are selected fromthe group consi st QJ of (Cl-C6)al kyl, hal ogen,

and -NH2, and RO is hydrogen. 22. The use of claim 16 for the treatnent of

Human | nmunodef iaycioatkyl, SR, -8ORF mEPE>, c SNRCHCoalkydr -08 P GirEi Jalkyhl
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claim1l, whereita GStzarbomamms,l tionis acream 27. A phar maceut i cal

corrp05| t| on conpri si e u b 20,
wherein R6 is Br, X :Fg BR@Q Rdlﬂ%%el%g%ﬁ nﬁﬁﬁw’tﬁaﬁ’ %8@??'0 w
cream 15 C,o)cycloalkyl C -Cg)alky! or (C,-Cq)alkoxy(C,-Cq)alkyl;
R®, R?' and R? are independently selected from the group
consisting of H and C,-C, alkyl; and

R2 is C,-C, alkyl or phenyl.

R® <:>
20 17. The use of claim 16 wherein R is §

18.  The use of claim 16 wherein X is -CHOR?, -C(R"*)}(R")- or
-C(=NOR#4)-.

25 19. The use of claim 18 wherein R3 is pyridyl, R4 is (C4-Cg)alkyl, or R™
is hydrogen and R" is R°-phenyl.

20. The use of claim 16 wherein R2 is R7, R8, R%-phenyl, R7, R8, R®-
pyridyl or an N-oxide thereof, or R7, R8, R9-pyrimidyl.

30
21.  The use of claim 20 wherein R2 is selected from the group
consisting of

\\ v N \\I and N Y

R® . Rg R9
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wherein R7 and R8 are selected from the group consisting of (C1-Cg)alkyl,
halogen, and -NHz, and R9 is hydrogen.

22. The use of claim 16 for the treatment of Human Immunodeficiency

Virus, further comprising one or more antiviral or other agents useful in the
treatment of Human Immunodeficiency Virus.

23. The use of claim 22 wherein the antiviral agent is selected from the
group consisting of nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors.

24. The use of claim 16 for the treatment of solid organ transplant
rejection, graft v. host disease, inflammatory bowel disease, rheumatoid

arthritis or multiple sclerosis, further comprising one or more other agents
useful in the treatment of said diseases.

25. Akit comprising in separate containers in a single package
pharméceutical compositions for use in combination to treat Human
Immunodeficiency Virus which comprises in one container a
pharmaceutical composition comprising an effective amount of a CCR5
antagonist of claim 16 in a pharmaceutically acceptable carrier, and in
separate containers, one or more pharmaceutical composition comprising
an effective amount of a antiviral or other agent useful in the treatment of
Human Immunodeficiency Virus in a pharmaceutically acceptable carrier.

26. A pharmaceutical composition comprising the compound of claim 1,
wherein said composition is a cream. '

27. A pharmaceutical composition comprising the compound of the

structure
IGRGT::
6 N
7 Do
N
| %RZ
CH3CH20\ baed
wherein RS is Br, X is N and R?is HaC\b,CHs '
_C— IN:. .

and_ 0

wherein said composition is a cream.



