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Cannabinoid receptors belong to the superfamily of G-protein coupled

receptors. They are classified into the predominantly neuronal CB1 receptors and
the predominantly peripheral CB2 receptors. While the effects of CB1 receptors
are principally associated with the central nervous system, CB2 receptors are

15  Dbelieved to have peripheral effects related to bronchial constriction,
immunomodulation and inflammation. As such, a selective CB2 receptor binding
agent is expected to have therapeutic utility in the control of diseases associated
with inflammation, immunomodulation and bronchial constriction such as
rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, diabetes,

20 osteoporosis, renal ischemia, cerebral stroke, cerebral ischemia, nephritis,
inflammatory disorders of the lungs and gastrointestinal tract, and respiratory tract
disorders such as reversible airway obstruction, chronic asthma and bronchitis
(see, e.g., R.G. Pertwee, Curr. Med. Chem. 6(8), (1999), 635).

Various compounds have reportedly been developed which interact with

25  CBg receptors and/or which have, inter alia, anti-inflammatory activity associated
with cannabinoid receptors. See, e.g., U.S. Pat. Nos. 5,338,753, 5,462,960,
5,5é2,237, 5,925,768, 5,948,777, 5,990,170, 6,013,648 and 6,017,919.



WO 03/ 042174 PCT/ US02/ 36185 2 SUMMARY OF THE INVENTION In its many

enbodi nents, the present invention provides conpounds of formula |l: R3 R4
X n L Rowb3sma2d74 A, L 2,-'" NI (R2JRs R ~ L n 5 or a phacrasexsiisal |y
acceptabl e salt or solvate of said conpound, wherein: L' is a coval ent
bond, -CH2-, -C(O-, -C(OO, S02)-, -S(O-, -5-, -0-, -NH, or -NR7)-;
L2 is -CH2-, -C(H)(alkyl)-, -Clalkyl)2-2 -C(O-, -SO, -5(02,)-, -C(=NR7)-,
-C(=N-CN)- 10 or -C(=N-OR7); L3 is a covalent bond, -C(O- or -S02)-; R1L
is selected fromthe group GUMANVARYOPTHE INvENREEIN al kyl , hal oal kyl,

cycl oal kyl, cycl oal kyl al kyl"; heterocyclyl alkyl, -NHR7, -N(R7)2, O R7,
-C(O) OR7, - S( 0B iy manylenisbdimenys.)the Hresend lmmverﬁlpy|prawdeﬁ@9€rn9almﬁ Ofwher ei n
each of said ﬁlrw or heteroaryl can be unsubstituted or optionally

substi t ut one to five noieties which can be the sane or different
and are independently selected fromthe gredptonsisting of hal ogen,

al kyl, cycl oal kyl, cycl oal kyl al kyl, hal oal k odl koxy, al koxy, -N(R7)2,
- QO OR7, -C(ON(R7)2, -NC(O R7,x -N N}l(f R(R7)2, 20 -NO2, -CN,

-S(02)R7, -S(02)N(R7)2, -N N— s Wth the proviso t hat - a)
when Rl is halogen, L' is a / i; en RL is -NHR7 or -N(R7) 2,
L' is a coval ent bond, -CH2-, Ogg % N- or -SO;

5

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
L"is a covalent bond, -CHy-, -C(O)-, -C(0)O-, S$(O2)-, -S(O)-, -S-, -O-, -NH-, or
-N(R")-;
L2 is -CHa-, -C(H)(alkyl)-, -C(alkyl)z-, -C(O)-, -SO-, -8(02,)-, -C(=NR")-, -C(=N-CN)-
10 or
-C(=N-OR);
L3 is a covalent bond, -C(O)- or -S(02)-;
R’ is selected from the group consisting of H, halogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclylalkyl, -NHR?, -N(R")z, -C(O)R’, -C(O)OR/, -S(02)R’, -
15  Si(alkyl).(aryl)s.n, aryl and heteroaryl, wherein each of said aryl or heteroaryl can
be unsubstituted or optionally substituted with one to five moieties which can be
the same or different and are independently selected from the group consisting of
halogen, alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, haloalkoxy, alkoxy, -N(R7)2, -
C(0)OR’, -C(OIN(R"), -NC(O)R’, -NC(O)OR’, -NC(O)N(R")z,
20  -NO,, -CN, -S(02)R’, -S(02)N(R")2, -NC(=N-CN)NHR’, and OH, with the proviso

that:
a) when R'is halogen, L' is a covalent bond;
b) when R is -NHR” or -N(R"),, L' is a covalent bond, -CHz-, -C(O)-, -
S(0,)- or —SO-,
25 ¢) when R'is -C(O)R” or -C(O)OR’, L is a covalent bond, -CHz-, -NH- or -
N(alkyl)-; and

d) when R is -S(02)R” or -C(O)OR’, L' is a covalent bond, -CH,-, -NH- or
-N(alkyl)-;



25 ¢c) when RLis -C(OR7 or -C(OOR7, L' is a covalent bond, -CH2-, -NH or
- N(alkyl)-; and d) when R is -S(®2)R7 or -C(OOR7, L' is a coval ent bond,
- CH2-, - NWo oam4217N( al kyl ) -; WO 03/ 042174 PCT/ US02/ 36185 PRCRAISOT3d8S - OH,
hal'ogen, -N(R7)2-, -CF3, al koxy, alkyl, haloal kyl, cycl oal kyl or

cycl oal kyl al kyl; R3 and R4 are the sane or different, and are independently
H or alkyl, or R3 and R4 taken togethe¥ forma carbonyl group, i.e. C(=0;
5 R5is Hor alkyl; R6 is selected fromthe group consisting of H, alkyl,

hal oal kylR2 gyg! @qklyébgé{h-lRN R RTFS, alkoyy, aydl Hetdglkglacydloalwesrei n each of
said aryl and heteroaryl can be unsubstituted or optionally substituted

wi th one ¢ysldalkydalikgl et i es which noieties can be the sane or different and
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al kyl, hal oal kgt takeyitbgethiey fornfnatoariomnyd gydud, kel C(a0yl and  heteroaryl,

wherein each of said aryl and heteroaryl can be unsubstituted or
optiorfallﬁ ﬁ)ﬁé’tﬁaﬂﬂ'@,ed with one to five npieties which noieties can be the

same or %élgﬁll&dq%% meﬁfk@ tﬁgogn@m(;w@ag@pmmRbny sting

of hal ogen al oal koxy, al koxy and/or OH;
Ais sel e[Q(R?qz fargalrarmhelseroanybmh‘tdnmh eqm}nrof(bﬂld a[Mhaedyletellolamlpanyhe and

pyr i m iyl Uhihedied or ppiongl SRt iiare B s Rplehes gt Hlgyesedd © v
benzot hi 66% %%Hn% dr@ﬁ?«% ) 'aYe%ﬁJe%haenﬂ*]@@lbbm BEAURe LROSH BbMISH
a y?, 0 cycl oal ky

hal ogen, hal oal ydr oxy, al koxy, alkoxyca onyI

hal oadkoxgf halbg&,) dkyl, eMcBélMlChﬂ)))leyl ha{l(ﬂﬂ@WC@le&Rﬁﬁd OR2 and -ON, and

when A 'yf RPH &5 }agq%dffafnq‘%l{}lfyl h@gglm/lo ?g}ﬁ&k{)lgggggﬁééxﬁﬂ&fky BRi & %ﬂ)ﬁ'

gmr gle%lzot ﬁ@é"rd)é’FWWheéglpré’éghg c)s(rlydaud QEVI @ﬁafﬁdt%m:agyl g_ag W@m,unsltntute@ bt' haI azi nyl ,
optlonally substituted with one fo five moieties which moieties can be the same or
different and are independently selected from the group consisting of halogen,

15  alkyl, cycloalkyl, haloalkyl, haloalkoxy, alkoxy and/or OH;

A is selected from phenyl, naphthyl, pyridyl, thienyl, thiazolyl, and indolyl, quinolyl,
isoquinolyl, pyrazinyl, pyridazinyl, furanyl, pyrrolyl, pyrimidyl, quinazolinyl,
quinoxalinyl, phthalazinyl, benzofuranyl, benzothienyl;

X is independently selected from the group consisting of H, halogen, alkyl,

20  cycloalkyl, haloalkyl, hydroxy, alkoxy, alkoxycarbonyl, haloalkoxy, N(Rz,
-N(R")(C(O)R"), -N(R")(C(O)OR"), -NO, and —CN, and when A is selected from
the group consisting of pyridyl, thienyl, thiazolyl, indolyl, quinolyl, isoquinolyl,
pyrazinyl, pyridazinyl, pyrrolyl, pyrimidyl, cinnolinyl, quinazolinyl, quinoxalinyl,
phthalazinyl, and benzothienyl, X can be oxide;

25 and
nis 0-3,
with the proviso that (i) the two R” moieties in —~N(R")2 can be the same or different
and are independently selected, and (i) the moiety ~N(R®)-L>-R® can optionally
form a ring system.

30 The compounds of the present invention can be useful as cannabinoid
receptor ligands. The compounds can have anti-inflammatory activity and/or

immunomodulatory activity and can be useful in the treatment of various medical



with the proviso that (i) the two R7 noieties in -N(R7)2 can be the sane or
different and are independently selected, and (ii) the noiety -N(R5)-L3-R6
can opti oweloBp421iform a ring system 30 The conpounds of tRETArSE%34185

i nvention can be useful as cannabinoid receptor |igands. The conpounds can
have anti-inflammtory activity and/or imunonodul atory activity and can
be useful in the treatnent of various dedical WO 03/042174 PCT/ US02/ 36185

4 conditions including, e.g., cutaneous T-cell |ynphoma, rheunatoid
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DESCRI PTI ON I n one epbodj nent ﬁhe. reseﬁt i nveint i(ﬁg di sgl ocﬁ_gimcannabi noi d
recept or disgase, gavRrsibiepirway ebsHUB T @AY rERRIrAt b RIS SYTS :

phar maceutj.call - - oF browtitd. nitishe vari ous
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formilpa |gontempatedeat,a e@ampund of Hiinventian Q)ay be uisefy| opireatingong 6t her
preferred enbodjnent, L2 is -CH2-, -C(H) (alkyl)-, -Clalkyl)2-, 20 -C(O)-
-SO- or -mBpeetthe SeFRAH ec}!Jreferred enbodiment, L3 is -C(O- or -S(2)-.
I n anot her preferred enbodinent, Rl is al kyl, hal oal kyl, cycloal kyl, aryl

or heteroaryl, wherein each of said aryl and heteroaryl can be
unsubstituted or optionally Qﬁiﬁhﬁ&a@é&@ﬁﬁ@_&uted with one to three
noi eti es which can be,the 2 a r.gi . . re.i
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15 ligands represented by structural formula |, or a pharmaceutically acceptable salt

or solvate thereof, wherein the various moieties are described above.

In a preferred embodiment of compounds of formula I, L' is -CHz-, -C(O)-,
-§(0)-, -C(0)0O- or —S(02)-.

In another preferred embodiment, L2 is -CHy-, -C(H)(alkyl)-, -C(alkyl)2-,

20 -C(0)-,-SO- or —=S(0O2)-.

In another preferred embodiment, L3 is -C(0)- or -S(O2)-.

In another preferred embodiment, R'is alkyl, haloalkyl, cycloalkyl, aryl or
heteroaryl, wherein each of said aryl and heteroaryl can be unsubstituted or
optionally independently substituted with one to three moieties which can be the

25  same or different and are independently selected from halogen, alkyl, cycloalkyl,
haloalkyl, haloalkoxy, -N(R")2, -CN, (C4-Cg)alkoxy and OH.

In another preferred embodiment, R? is H, OH, halogen, CF3, alkoxy,
-N(R")2, alkyl, (C4-Cg)haloalkyl, (C3-Cs)cycloalky! or —CHg~(C5-Cs)cycloalkyi.

In another preferred embodiment, R® and R* are the same or different, and

30 are independently H or C4-Cg alkyl. ’

In another preferred embodiment, R®is H or C4-Cs alkyl.

In another preferred embodiment, R® is H, C4-Cs alkyl, or haloalkyl.



hal oal kyl , hal oal koxy, -N(R7)2, -CN, (d -C6)al koxy and OH

preferred enbodinent, R2 is H OH, hal(ogen,)CF3, gl koxy, _:\I?R%ngt h:lr Kyl

( C1- C6) hawoailkyl174 ( C3- C5) cycl oal kyl or - CH2- (C3- C5) cycl oalPICgrYUSOI/Bﬁlamot her
preferred enbodinent, R3 and R4 are the sane or different, and 30 are

I ndependently H or C1-C6 alkyl. In another preferred enbodinment, R5 is H or
Cl-Co al ky] . I'n another preferred enb@glinent, R6 is H C-C6 al i<yl or

hal oal kyl . WD 03/ 042174 PCT/ US02/ 36185 5 In another preferred embodi ment ,

A LS Phenyl. DB pred9ed ¥mbddthef s BTphelyl, nhiny, ﬁn@cﬁl?lthﬂﬁénﬂrcﬂ'f erred
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hal oal kyb rlc( - C5) cycl oal kyl , hydroxy aI koxy, and hal oal koxy. g5 I n Y
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In an additional preferred embodiment, R? is H, OH, halogen, CF3, alkoxy,
15  (C4-Ce)alkyl, (C1+-Cs)haloalkyl, (Cs-Cs)cycloalkyl or —CH,-(C3-Cs)cycloalkyl.
In an additional preferred embodiment, R® and R* are H.
In an additional preferred embodiment, R is H or C4-Cs alkyl.
In an additional preferred embodiment, R® is H, C4-Cs alkyl, or haloalkyl.
In an additional preferred embodiment, A is phenyl, indolyl or pyridyl.
20 In an additional preferred embodiment, X is selected from H, halogen, alkyl,
haloalkyl, (C3-Cs)cycloalkyl, hydroxy, alkoxy, and haloalkoxy.
In an additional preferred embodiment, n is 0-2.
In a still additional preferred embodiment, L'is -C(0)0- or =S(O2)-.
In a still additional preferred embodiment, L2 is -S(Oy)-.
25 In a still additional preferred embodiment, L? is -C(O)- or -S(Og)-.
In a still additional preferred embodiment, R' is selected from t-butyl, i-
propy!, neopentyl, 2-trifluoromethyl-2-propyl, 1,1-bis(trifluoromethyl)-1 -ethyl, 2-
fluorophenyl, 2,6-difluorophenyl, 2-pyridyl, and 2-pyrimidyl.
In a still additional preferred embodiment, R?is H, F, (C4-Cs)alkyl, OH, or
30 alkoxy.
in a still additional preferred embodiment, R® and R* are H.

In a still additional preferred embodiment, Ris H.



In a still additional preferred enbodinent, L2 is -S(02)-. 25 In a still
additional preferred enbodinent, L3 is -C(O- or -S(02)-. In a still

addi ti onawomseinrs ed enbodi nent, Rl is sel ected fromt- butbgirjuso2/3gsdpyl ,
neopentyl, 2-trifluoromethyl-2-propyl, 1,1 -bis(trifluoromethyYl)-1 -ethyl,
2- fluorophenyl, 2,6-difluorophenyl, 2-pyridyl, and 2-pyrimdyl. In a still
additional preferred enbodinent, R2 is &, F, (Cl-C6)alkyl, OH or 30

al koxy. In a still additional preferred enbodinment, R3 and R4 are H In a
still additiong aléf"ﬂfééﬂﬂléﬁale;ﬁi’éﬁéﬂémémboaﬁnem RS |é/‘OI-Q?er§i?3174 PCT/ US02/ 36185
6 In a still additional preferred enbodi nent, CH3 or CF3. In a still

addi tional pr efrea stitiaddiionahpreferrad eEbeHERGNt, A lﬁ@BWVI sndaoylaryridyli n a
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represented by general forpulas 2 and 3; RE HSiIi N2, R n OR
0 0 2\ N Imagdl aﬁ#ltlsnal efsired ?”ﬁ?ﬂ'rﬂentm@r 6. )

A particularly preferred compounds of the invention are represented by

general formulas 2 and 3:
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10 wherein:

R! is selected from the group consisting of alkyl, haloalkyl, cycloalkyl, aryl
and heteroaryl, wherein each of said aryl and heteroaryl can be unsubstituted or
optionally substituted with one to five moieties which moieties can be the same or
different and are independently selected from the group consisting of halogen,

15  alkyl, cycloalkyl, haloalkyl, haloalkoxy, (C4-Cs)alkoxy and/or OH;

R2is H, OH, F, (C1-Cs)alkyl, (C4-Cg)haloalkyl, alkoxy or (Cs-Cs)cycloalkyl;

R® is H, C1-Cg alkyl or haloalkyi;

L3 is —C(O)- or —S(O2)-; and

X is selected from H, halogen, alkyl, haloalkyl, hydroxy, alkoxy, (Cs-

20 Cs)cycloalkyl and haloalkoxy.

In additionally preferred compounds of the formulas 2 and 3 above,
X is selected from -OCHas, -OCHF,, -OCF3 OH or halogen and n is 0-2.

In still additionally preferred compounds of formulas 2 and 3 above, X is
selected from -OCH3 and chlorine.



/SO 0 3 10 wherein: Rl is selected fromthe group consisting of alkyl,
hal oal kyl, cycloal kyl, aryl and heteroaryl, wherein each of said aryl and
het er oar yWomafn44ie4 unsubstituted or optionally substitutesdCriusa2/sqnesto five
noi eties which noieties can be the sane or different and are independently
selected fromthe group consisting of hal ogen, 15 al kyl, cycl oal kyl,

hal oal kyl , hal oal koxy, (Cl-C6)al koxy andfor OH R2 is H OH, F,

(C1-Co6)al kyl, (Cl-C6)hal oal kyl, al koxy or (C3-C5)cycloalkyl; R6 is H,

Cl- C6 al kyl ﬂdd‘tﬁirﬁﬂ' ka!ﬂerrebli’cdrﬁpo@(o@)areCréEre%@@éd by g8feral 'fém%ﬁé@ﬂta@@ from
H, hal ogen, al kyl, hal oal kyl, hydroxy, oxy, (C3- 20 C5) cycl oal kyl and

hal oal koxy. In addltlonally preferred conp @rmulas 2 and 3
above, X is selected from- M al ogen and n is
0-2. In still additionallyXprgfe nds of f,:%rrrul as 2 and 3 above,
Xis selected from-0OCH3 and C INTE. ) 3 R4J74 °PCT/ US02/ 36185 7

Addi ti onal preferred conpounds areéepoe ent ed b ngeneral formulas 4 and

L3 NR6 X1 2 R5 R500 On 5R’07$ONR5N X1~ \ S~NRR5S n
R-~/S\0 O 5:

wherein, in formulas 4 and 5:
L3 is —C(O)- or —S(0y);
R' is alkyl, haloalkyl, cycloalkyl, aryl or heteroaryl, wherein said aryl and
_ heteroaryl can be unsubstituted or optionally substituted with one to five moieties
10  which can be the same or different and are independently selected from the group
consisting of halogen, OH; alkyl, cycloalkyl, haloalkyl, haloalkoxy, and/or (Cs-
Cs)alkoxy
R%is H, OH, F, (C4-Cg)alkyl, (C1-Cs)haloalkyl, alkoxy or (Cs-Cs)cycloalkyl, CH,-
(Cs-Cs)cycloalkyl;
15 R®is H, alkyl, or aryl
R®is H, C4-Cs alkyl, or haloalkyl;
X is selected from the group consisting of H, halogen, alkyl, haloalkyl, (Cs-
Cs)cycloalkyl, alkoxy, hydroxy and haloalkoxy; and
nis 0-2.
20 As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:
"Patient" includes both human and animals.

“Mammal” means humans and other mammalian animals.



O 055 wherein, in fornmulas 4 and 5: L3 is -C(O- or -S(02); RL is

al kyl, hal oal kyl, cycloal kyl, aryl or heteroaryl, wherein said aryl and
het er oar ywomasn4iie4 unsubstituted or optionally substitutedPartusowsasio five
noi eties 10 which can be the sane or different and are independently
selected fromthe group consisting of hal ogen, OH alkyl, cycloal kyl,

hal oal kyl , hal oal koxy, and/or (Cl C6)alkdxy R2 is H OH F, (Cl-C6)alkyl,
(C1- C6) hal oal kyl, al koxy or (C3-C5)cycloal kyl, CH2- (C3-C5)Cyd oal kyl; 15

RS is H alkyl,gky@mban8tr éllﬂﬁatlghg/@&]c%'rwﬁ grdtip \Nﬁicﬁ%gy?’ be sﬁaig‘%‘ut%‘?' ect ed

fromthe group con5| sting hal oal
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chain. 5 Branched neans that one nore | ower al kyl groups such as net hyl,

ethyl or progmM "sibstiuted aholl mearas that g alkykgmoupitaay, be-subgiiuted Ry preneans
S OEouP " e SRS e o B SANELH Byl ot BEch SR P b
group 1ny inedepohdéntiydetectby faome th@grdupr@rmﬁmglctflhmm salifj aryl, cgglohkkyt, he sane
or differ eg;anoe?mg/gro%(lflfjgltlé)w,ea kylt?uo anno -NH(alkyl), -NH(cycloalkyl), -N(alkyl)z,
carboxy and —C(O)O-alkyl. Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propy!, isopropyl and t-butyl.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one

15  carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have
about 2 to about 12 carbon atoms in the chain; and more preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached to a linear alkynyl chain.

20 "Lower alkynyl" means about 2 to about 6 carbon atoms in the chain which may
be straight or branched. Non-limiting examples of suitable alkynyl groups include
ethynyl, propynyl, 2-butynyl and 3-methylbutynyl. The term "substituted alkynyl"
means that the alkynyl group may be substituted by one or more substituents
which may be the same or different, each substituent being independently

25  selected from the group consisting of alkyl, aryl and cycloalkyl.

“Alkylene” means a difunctional group obtained by removal of a hydrogen
atom from an alkyl group that is defined above. Non-limiting examples of alkylene
include methylene, ethylene and propylene.

"Aryl" means an aromatic monocyclic or multibyclic ring system comprising

30 about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.

The aryl group can be optionally substituted with one or more "ring system



10 i ndependently selected fromthe group consisting of halo, alkyl, aryl,
cycl oal kyl, cyano, hydroxy, al koxy, alkylthio, am no, -NH(al kyl),

- NH( cycl owblogloy2174 N( al kyl )2, carboxy and - C(0)0-al kyl . NeaTluse?/sd18%)
exanpl es of suitable al kyl groups include nethyl, ethyl, n-propyl,

I sopropyl and t-butyl. "Al kynyl" neans an aliphatic hydrocarbon group
containing at |east one 15 carbon-carbo®triple bond and which nmay be
straight or branched and conprising about 2 to about 15 carbon atons in
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about 6 to about 14 carbon atons, pr ef erabl))(/ a%%@%ﬁﬁo@g%g}lﬂ%lt% car bon

atons 10 THete wlg@@urﬁmamnwa)tbat eh@asyammant Okmiarwot wlﬁneatmm nmore "ring

o “di 11 er SRIbSARaIA scEs i AR apt AR B ar AP Rt s8R te cui b e

aryl grOUmtlbnalIyJ@deiZbdﬂ&&h@ﬁdrré@{ﬁtbﬁd‘wg N-oxnb‘l@tredswmnlin %ﬂﬁle@%faromtlc
nmonocyclic or multicyclic¢ ring systemcog&rlsmg a out 5 to about 14 ring

atoms, pr &Hiabls] l}fetgrmnyls ingléde pwiidyl.ryridyh-oxide.ansaziny, furaoyl, tienybr nore of
A et e e T A S
about 15 t(p)yerblyutpy@azolylgtrmzom 1,Tjethiduazlglap yraZzingR pyHaaginyi, quinbkaliny,
glerSt Htut ep th aznnﬁ mndazoﬁ 2- aipy?’dlr%?tlr%%asz%bés t1 It}]t%?ar}zto?yl ggﬁzco?urgggn)l?le the same
indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazoly,
thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.
20 "Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl
are as previously described. Preferred aralkyls comprise a lower alkyl group. Non-
limiting examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.
"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
25 previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
30 carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.
The cycloalkyl can be optionally substituted with one or more "ring system
sub%tituents" which may be the same or different, and are as defined above. Non-



different, and are as defined herein. The prefix aza, oxa or thia before
the 10 heteroaryl root nanme neans that at |east a nitrogen, oxygen or

sul fur atwmosnexpectively, is present as a ring atom A niPCmagen3@sdm of a
heteroaryl can be optionally oxidized to the corresponding N-oxide.
Non-limting exanples of suitable heteroaryls include pyridyl,
pyridyl-N-oxide, pyrazinyl, furanyl, th0enyl, pyrimdinyl, isoxazolyl

i sot hi azol yl , oxazolyl, thiazolyl, pyrazolyl, furazanyl, 15 pyrrolyl, ’
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are fl uor iatigl,sand, end@ralhw "Ring system substituent" means a substituent
attached to an,,ﬁ P |(f o
eterocyclyl¥ means a non-aromatic saturated monocyclic or multicyclic

ring system comprising about 3 to about 10 ring atoms, preferably about 5 to
about 10 ring atoms, in which one or more of the atoms in the ring system is an

20 element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. There are no adjacent oxygen and/or sulfur atoms present in the ring
system. Preferred heterocyclylé contain about 5 to about 6 ring atoms. The prefix
aza, oxa or thia before the heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. The heterocyclyl can

25  be optionally substituted by one or more "ring system substituents" which may be
the same or different, and are as defined herein. The nitrogen or sulfur atom of the
heterocyclyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings
include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,

30 thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, and the like.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl and

alléyl are as previously described. Preferred heteroaralkyls contain a lower alkyl



non-aronatic ring systemwhich, for exanple, replaces an available hydrogen
on the ring system R ng systemsubstituents may be the same or different,
each beiwg osoddapendent|y sel ected fromthe group consi st iPag/usb2/ad19s

het eroaryl, aral kyl, 10 al kylaryl, heteroaral kyl, al kyl heteroaryl, hydroxy,
hydr oxyal kyl , al koxy, aryloxy, aral koxy, acyl, aroyl, halo, nitro, cyano,
car boxy, al koxycarbonyl, aryl oxycarbonyli, aral koxycarbonyl, al kyl sul fonyl,
aryl sul fonyl, heteroaryl sul fonyl, alkylthio, arylthio, heteroarylthio,

aral kyl t hi h I
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"Hydr oxya ans yI’- group in which alkyl is as previously
def i ned. EPrreﬁgIn ezl ethedtroxyger.kyl s contain [ ower al kyl. Non-limting exanpl es

of "Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groubs include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

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

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously

25  described. Non-limiting examples of suitable alkylthio groups include methylthio
and ethylthio. The bond to the parent moiety is through the sulfur.

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

30 "Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
beﬁzylthio. The bond to the parent moiety is through the sulfur.



5 suitabl e hydroxyal kyl groups include hydroxynethyl and 2-hydroxyethyl .
"Acyl" means an HC(O -, alkyl-C(O- or cycloal kyl-C(O-, group in which

t he vari owe ogeips are as previously described. The bond traTtUuse2/pasent
noiety is through the carbonyl. Preferred acyls contain a | ower al kyl.
Non-limting exanples of suitable acyl groups include fornyl, acetyl and
propanoyl. 10 "Aroyl" neans an aryl-C({@- group in which the aryl group is
as previously described. The bond to the parent noiety is through the

car bonyl . Non,, bmtin X t@pl ageNeowf and 1-
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bond to the pa Qgtsum}m melaﬁstatmrawgS( Hegruipt The bandae/tbe parent moiety is
PCT/ US02/ 36185 2 " Al'koxycarbonyl " means an al kyl - O CO- group.

Non- | i mi tthrepgixthepsufonyt  suit abl e al koxycarbonyl groups include
et hopycar bony"HaﬁQ&er%tQ&Wré}oﬂwoalk-W‘?'neans alkyl having 1 or more halogen

atoms.

“Heteroalkyl” means straight or branched alkyl chain comprised of from 1 to
12 carbon atoms and 1 or more heteroatoms independently selected from the
group consisting of N, O and S.

20 The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided
that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution resuits in a stable compound. Combinations of
substituents and/or variables are permissible only if such combinations result in

o5  stable compounds. By “stable compound’ or “stable structure” is meant a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent.

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

30 It should also be noted that any heteroatom with unsatisfied valences in the

text, schemes, examples and Tables herein is assumed to have the hydrogen

at&r_n to satisfy the valences.



bond to the parent noiety is through the carbonyl. "Aryl oxycarbonyl" neans
an aryl-O-C(O - group. Non-limting exanples of 5 suitable aryl oxycarbonyl
groups i nwbwdm4menoxycar bonyl and napht hoxycar bonyl. Thecwarsd2/s683 he
parent noiety is through the carbonyl. "Aral koxycarbonyl” neans an

aral kyl-O-C(O - group. Non-limting exanple of a suitable aral koxycarbonyl
group is benzyl oxycarbonyl. The bond to1Bhe parent noiety is through the
carbonyl. 10 "Al kyl sul fonyl"™ nmeans an al kyl -S(02)- group. Preferred groups
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ingredients in the specified amounts.
Prodrugs and solvates of the compounds of the invention are also
15  contemplated herein. The term "prodrug”, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula Il or a salt and/or solvate thereof. A discussion of prodrugs
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems
20 (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug
Design, (1987) Edward B. Roche, ed., American Pharmaceutical Association and
Pergamon Press, both of which are incorporated herein by reference thereto.
"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves varying
25 degrees of ionic and covalent bonding, including hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid.
"Solvate” encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
30 "Hydrate" is a solvate wherein the solvent molecule is H2O.
"Effective amount" or "therapeutically effective amount" is meant to

describe an amount of compound or a composition of the present invention



When a functional group in a conpound is ternmed "protected”, this neans
that the group is in mydified formto preclude undesired side reactions at
t he protwotoam4di74 e when the conmpound is subjected to a r ®aTtisSorn361$ui t abl e
protecting groups will be recognized by those with ordinary skill in the
art as well as by 5 reference to standard textbooks such as, for exanple,
T. W Geene et al, Protective Goups 4 organic Synthesis (1991), WI ey,
New Yor k. When any variable (e.g., aryl, heterocycle, R2, etc.) occurs nore

than one dffedtivé ih RMibiBeY e COKIE) and tHushsrodutidglthé debired dedrapetifiQn on each
occurrence is. independent of its definition at every other occurrence. 10
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Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,

20 lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates,
thiocyanates, toluenesulfonates (also known as tosylates,) and the like.
Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are

25 discussed, for example, by S. Berge et al, Journal of Pharmaceutical Sciences
(1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; and in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website). These disclosures are incorporated herein by reference

30 thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as

sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium
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All stereoisomers (for example, geometnc isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
such as those which may exist due to asymmetric carbons on various
20 substituents, including enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric forms,
are contemplated within the scope of this invention, as are positional isomers
(such as, for example, 4-pyridyl and 3-pyridyl). Individual stereoisomers of the
compounds of the invention may, for example, be substantially free of other
25  isomers, or may be admixed, for example, as racemates or with all other, or other
selected, stereoisomers. The chiral centers of the present invention can have the
S or R configuration as defined by the IUPAC 1974 Recommendations. The use
of the terms "salt", "solvate” "prodrug" and the like, is intended to equally apply to
the salt, solvate and prodrug of enantiomers, stereoisomers, rotamers, tautomers,
30 positional isomers, racemates or prodrugs of the inventive compounds.
The compounds of the present invention can be useful as cannabinoid

reégaptor ligands. The compounds can have anti-inflammatory activity and/or
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mycophenolate mofetil, cyclophosphamide and other similar drugs. They may
also be co-administered with or used in combination with NSAIDS such as
piroxicam, naproxen, indomethacin, ibuprofen and the like; COX-2 selective
inhibitors such as Vioxx® and Celebrex®; immunosuppressives such as steroids,
20 cyclosporin, Tacrolimus, rapamycin and the like; biological response modifiers
(BRMs) such as Enbrel®, Remicade®, IL-1 antagonists, anti-CD40, anti-CD28,
IL-10, anti-adhesion molecules and the like; and other anti-inflammatory agents
such as p38 kinase inhibitors, PDE4 inhibitors, TACE inhibitors, chemokine
receptor antagonists, Thalidomide and other small molecule inhibitors of pro-
25 inflammatory cytokine production.

Also additionally, a compound of the present invention may be co-
administered or used in combination with an H1 antagonist for the treatment of
seasonal allergic rhinitis and/or asthma. Suitable H1 antagonists may be, for
example, Claritin®, Clarinex®, Allegra®, or Zyrtec®.

30 In another aspect, the invention provides a method for treating rheumatoid
artbritis comprising administering a compound of the formula 1 in combination with

corhpound selected from the class consisting of a COX-2 inhibitor e.g. Celebrex®
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cannabinoid receptor |ligands. The conpounds can have anti-inflamuatory
activity and/or WO 03/042174 PCT/ US02/ 36185 16 i nmunonodul atory activity
and can be useful in the treatment of 9arious medical conditions
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co- immunosuppressive, a steroid, an anti-TNF-a. compound or other classes of
compounds indicated for the treatment of rheumatoid arthritis.
In still another aspect, the invention relates to a pharmaceutical composition for
treating multiple sclerosis comprising a therapeutically effective amount of a
20 compound of formula 1 in combination with a compound selected from the group
consisting of Avonex®, Betaseron, Copazone or other compounds indicated for
the treatment of multiple sclerosis.
Compounds of the present invention are generally prepared by processes
known in the art, for example, by the processes described below.
25 The following abbreviations are used in the procedures and schemes:
| aqueous (aq.), anhydrous (anhyd), n-butyl (n-Bu), n-butyllithium (n-BuLi),
concentrated (conc.), diethyl ether (Et,0), days (d), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI), dimethylformamide (DMF), ethanol
(EtOH), ethyl (Et), ethyl acetate (EtOAc), hours (h), leaving group (LG),
30 hydroxybenzotriazole (HOBT), meta-chloroperoxybenzoic acid (MCPBA), lithium
diié\opropylamide (LDA), methanesulfonyl chloride (MsCl), methanoi (MeOH),
mintes (min), methyl (Me), methyllithium (MeLi), molar (moles per liter, M), N-
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25 The followi ng abbreviations are used in the procedures and schenes:
aqueous (aqg.), anhydrous (anhyd), n-butyl (n-Bu), n-butyllithium (n-BuLi),
concent r awed3ennc. ), diethyl ether (Et20), days (d), PCT/US02/36185

1- (3-di net hyl am nopr opyl )-3- ethyl carbodi i m de hydrochl oride (EDCl),

di met hyl f ormam de (DVF), ethanol (EtOH), ethyl (Et), ethyl acetate
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tetrahydrofuran (THF). 1n a typical work-up procedure, the reaction
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In step 3, the product of step 2 is dissolved in a suitable solvent, such as
MeOH or 1,4-dioxane, and an aq. base solution, such as of potassium carbonate
15  or lithium hydroxide, is added. The reaction mixture is stirred at rt for 1-24 h and
then worked up.
In step 4, the product from step 3 is dissolved in an appropriate solvent,
such as CH,Cl,, and cooled to between 0 °C and —-78 °C. The resulting solution is
combined with a tertiary amine base and a suitable acylating or sulfonylating
20 agent such as TFAA or Tf,O. The reaction is allowed to proceed at a temperature
between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude
product purified by sgc.
In step 5, the product from step 4 is dissolved in an appropriate solvent,
such as MeOH, and a suitable catalyst, such as palladium hydroxide on carbon, is
25 added. The reaction mixture is exposed to a hydrogen atmosphere (ambient
pressure to 60 psi) for 1-24 h, and then worked up. The product is isolated and
purified by sgc or PTLC.
For the preparation of some compounds, step 2 may be omitted.
If the electrophile in step 2 is a disulfide, the product of step 2 is dissolved
30 in an appropriate solvent, such as CHyCl,, treated with an oxidant such as
MCPBA, and the reaction mixture stirred for 1-24 h between 0 °C and rt. The
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resulting solution cooled to Q C., A solution of an_.arenesylfonyl hl ori de
i n CHAT 2AnnRpteRiate rlectraRiiiely ﬁdﬁ?%%nc_gﬁ]esr aion Bikue & ireg g0 ?5% ©2-24
h, —and tpeg. y« 4kI’EQhHHwCP-FR§d PF}?QH&Ehé Brddtet Rbkfled 2THiOpodRBEL tepuri fied by
sgc. In step 2, the product omstep | Is dissolved in a suitable solvent,
such as dissolved in an appropriate solvent, such as CH;Cly, treated with an oxidant such

as MCPBA, and the reaction mixture stirred for 1-24 h between 0 °C and rt. The

reaction is then worked up. The product is isolated, purified by sgc, and then

10 used in step 3.
Optionally, step 2 may be postponed and carried out immediately following

step 4 of the synthetic sequence.



THF, and cooled to -78 C. n-BuLi is added, and the resulting dianion
solution is stirred for 30 mn, then treated with an appropriate

el ectr ophwbaeg/osaich as a di al kyl 10 di carbonate, a sul f onylpciriusor/scles a
disulfide, or elenmental sulfur. The reaction is allowed to proceed at -78
Ctort for 3-24 h, then worked up, and the product is purified by sgc. In
step 3, the product of step 2 is dissoRled in a suitable solvent, such as
MeOH or 1, 4-di oxane, and an aq. base solution, such as of potassium
carbonate 15 or lithium hydroxi o@eﬁ@rao@chembellr eaction mxture is

Step 5io o sdofaparafioh BfAAEA AR 4RIy ipigfiding, GRrgblEs T,

to between 0 C and -78 C. The resultlnggsol ution is corrb; ned with a

tertiary aninehase _and a suita é@ f ng or ﬂ% y cadgent such
as TFAA orgtgéo Thesor)gacti o F oWBrd THFO prqgéga at aHme t ur edci
bet ween -7 and i CH{CGr Lmzﬂ . The R&&Et i Ofbci hen wor ke and the
crude product purified by sgc. In step 5, the product fr tep 4 is

di ssolved in an appropriate solvent, such as MeCH a suitable

catal yst, such as pal | adi um hydy s®p car 7 Is 25 added. The reaction
m xture is exposed to a hydrogen e (anbient pressure to 60 psi)
for 1-24 h, and then worked %p. product is isolated and purified by
sgc or PTLC. For the prep on min, s conpounds, step 2 may be onmitted.
If the electrophile in step 2 is a disulfide, the product of step 2 is

di ssolved 30 in an ngprlate solvenﬁ? ch as CH2Cl 2, tgreated with an
oxi dant such acg[gk %t%re EZZLG N, 24 h bet ween
O Candit. /042%?4>P 618§{ @hNis then worked up.
The product is |$@Iated i, fied by sgc, qH %en us@d in step 3. If the
el ectrophile in step 2 is e enental sul fur, the product of step 2 is
treated with a base, such as sodlun1hydr|de in a suitable solvent, such as
THF. 5 An appropriate electrophile is added, and the aeti*og m xture is
stirred at 0O Cto rt for 1-24 h, then worked up, and t pas@dugct, | sol at ed.
This product is then

cf. General
Scheme |

poWop L L cWonh

Description of reaction Scheme |l
In step 1, a solution of a dialkyl dicarbonate in an appropriate solvent, such

5 as CH.Cl,, is added to a solution of an alkyl isonipecotate in the same solvent.
The reaction is allowed to proceed at 0 °C to rt for 2-24 h, then worked up, and
the product purified by sgc.

In step 2, a solution of the product from step 1 in an appropriate solvent,
such as THF, is added to a solution of a base, such as LDA, in the same solvent
10 and allowed to react at —78°C to 0 °C for 0.5-2 h. A suitable electrophile is added
and the reaction is allowed to proceed for 2-24 h between 0 °C and rt. The
reaction is worked up, and the product is isolated and purified by sgc.
In step 3, the product from step 2 is acidified, such as with a solution of
hy\xdrogen chloride in 1,4-dioxane, and stirred at rt for 1-24 h. The solvent is then

15 removed by evaporation.



di ssolved in an appropriate solvent, such as CH2Cl 2, treated with an

oxi dant such as MCPBA, and the reaction mxture stirred for 1-24 h between
0 C and iwo 032174 eaction is then worked up. The product iPETIUS0Y/3d168]
purified by sgc, and then 10 used in step 3. Optionally, step 2 may be

post poned and carried out imediately following step 4 of the synthetic.
sequence. WO 03/042174 PCT/ US02/ 36185 221 CGeneral Schene |1 Preparation of
4- Fl uoro- and 4- Al kyl pi peri di ne Corrpounds 1 2 R2 3 R2 NCO2Et O NCO2Et

RLIDA, 2 LG H Ig" : :
n d Hs GixClvddon. CBsCl, alertiaXy S68@ 4 Et 3N,
CH2Cl 2 R2 R2 érsnC@E{SQS CO\IHZ XN/ | NH2 \ SZN NHBaX)\/ S H3BSMe2 \

S.N 02 Mesdse0adduds 0@ the-resulticy solutipaseoled-Hod iC Asolytign afap3re X N L R6
gc Egma% |é\l;|p\lp{(l3g{|gt]2§ eior]:anggelgquﬁ CB@)I‘IS?RA%%P%IS adc(ii Heoféa%ﬂoﬁfm&ﬁﬁé‘ié on
sol vent, siedl at 0 °C to rt for 2-24 h, then worked u leheI Craziuotnatl Colated and purified ate
p product is isolated and purifi
5 Dbysgc.
In step 5, the product from step 4 is allowed to react with a methanolic
ammonia solution at rt for 2-48 h. The resulting product is isolated by evaporation
of the solvent.
In step 6, a reducing agent, such as borane-methyi sulfide complex, is
10  added to a suspension of the product from step 5 in an appropriate solvent, such
as THF. The reaction is allowed to proceed for 1-24 h between room and reflux
temperatures. The reaction is quenched with acid, worked up, and the product
isolated.
In step 7, the product from step 6 is dissolved in CHxCl; a tertiary amine
15 base added, and the resulting solution cooled to 0 °C. A solution of an
arenesulfonyl chloride in CH,Cl; is added. The reaction mixture is stirred at 0 °C
to rt for 2-24 h, and then worked up. The product is isolated, and optionally
purified by sgc.
The product of step 7 can be converted to the final product via sequences

20 presented in General Scheme I.



5 as CH2Cl 2, is added to a solution of an al kyl isonipecotate in the sane
solvent. The reaction is allowed to proceed at 0 Cto rt for 2-24 h, then
wor ked upwoan@4217he product purified by sgc. In step 2, aPsolusnr/aqsdf the
product fromstep 1 in an appropriate solvent, such as THF, is added to a
solution of a base, such as LDA, in the sanme solvent 10 and allowed to
react at -78Cto O Cfor 0.5-2 h. A suitZble electrophile is added and the
reaction is allowed to proceed for 2-24 h between O C and rt. The reaction
is worked up, and the product is isplterRatedSchdikilf i ed by sgc. In step 3,
the product fromstep 2 is aci d|f|ed such as wth a solution of hydrogen
chloride in 1, 4-di oxane and stilrred at it for 1-24 h. The solvent is then

15 renoved by evapor V\QQ H52_142174 cNS02/ 36185 22 In step 4, the
product from step 3I S ]dl ssol CH2@l 2[a tertiary am ne base added,

and the resulti ngpos tion co ¢ toB6c"C>"A sol ution of an appropr| ate
arenesul fonyl chloride in CH2 2 I s addegll HTR@Os-aam | onym xt ure sq_srred
at 0 Ctort for 2-24 h, then V\Srked up. eOroduct is i at&ﬁﬁf"‘ R
purified 5 by sgc. Is¥ step 5, Yhe productfromstep 4 |s to react
with a nethanolic (a "%\'l%odﬁ,u%en at r NH2-48 h. T [1esQEI ting product
is isolated by gya titbn ‘Ufb—st;h? sol vgntl In step 6, a reduciing agent,
such as borane-net hyl sul fidegfighpl eR1'S”10 added to a suspenngrPed?ra't he
product from step 54ipH@n appropriate sol vent, such as THE The P88t on is

all owed to proceed fch,, 1-24 h'between room and refl ux tenperatures. The
reaction is quenched t h saci d, *@g pr oduct | soI aged. n
step 7, the produ"(r:@(dmhl'sﬁ%p 61s ss%%%{/e% gél—h pCl 2 & é 15
base added, and t esul ting solution cogled to 0C As f '?an
arenesul fonyl chloride in CH2CI 2 is adde The reaction mxtu% is stirred
at 0 C tort for 2-24 h, and then vvorked up. The product is |soI ated, and

optionally purified by sgc. The product of step 7 can be converted to the
final product vlhe pexlushoestep 7 can be accessed via an alternative five-step route

5 starting with an appropriately protected 4-cyanopiperidine derivative. In step 1 of
the alternative pathway, dissolution of the 4-cyanopiperidine derivative in a
suitable solvent, such as THF, is followed by sequential treatment with a base,
such as LDA, and an electrophile. The reaction mixture is stirred for 2-24 h
between —78 °C and rt. The reaction is worked up and the product is isolated and

10  purified by sgc.

In step 2, the product of step 1 is combined with a suitable catalyst, for
example rhodium on alumina, in methanolic ammonia solution and exposed to
hydrogen atmosphere between ambient and 60 psi pressure. The reaction
mixture is filtered, worked up, and the product isolated.

15 In step 3, the product from step 2 is dissolved in an appropriate solvent,
such as CH2Cl,, and cooled to between 0 °C and —78 °C. The resulting solution is
combined with a tertiary amine base and a suitable acylating or sulfonylating
agent such as TFAA or Tf0. The reaction is allowed to proceed at a temperature
between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude

20  product purified by sgc.

In step 4, the product from step 3 is acidified, such as with a solution of
hydrogen chloride in 1,4-dioxane, and stirred at rt for 1-24 h. The solvent is then

\ .
removed by evaporation.



20 presented in General Scheme |. WD 03/042174 PCT/ US02/ 36185 23 Alternate
Schene Il 1 R2 ,NN CN LDA THF '"NCN B oc R2-LG Boc 21 H2, R 203-A1203, x
R2 N L3RowORZ/0®214R2 H S, N' HL R6 ~R6-L3-LG N H2 Rl ®2TB02/3é1BRSe,
Boc" N cf. CGeneral 4 ~ HO CH2CI2 Schene | 2 R N L3R6 x S02CI Et 3N,
CH2Cl2 x R L3 6 HNH 5 sNCr HR 02 The product of step 7 can be accessed
via an alternative five-step route 5 stgﬂting Wi th an appropriately

prot ected 4-cyanopi peridine derivative. In step 1 of the alternative

pat hway, di ssol imstep 5othe peoduct franosteper isdlissolv ilvGHROlk, & terfiarysamingbl e

solvent, such as,THF, s foll gwed . sequentjal .Lreatmept wi.th a base,
such as Ldl@seaﬁad%‘ﬁ éeﬂde rrSEH\%Pg.S. 'Qn.rcg)é’iet’cftﬁ}]bnéx?n?%luﬂgngfﬁpred for 2-24
h  Dbet Weenarg?u%s&ﬁf&ﬁw chloridENA G189} isoitided. WPk pshciBn aisttrB &s Bhipelat 01°€
i sol ated an 10 purified by sgc. In step 2, the product of step 1 is

conbi ned wiot ith fer 2a#thateind tbanavorked upor The paeghict is isolatednand eptigrally, in
met hangl i ¢ agm) la_solution and exposed to hydrogen atnosphere between
anmbi ent® ang!’ t?d;@( S%‘f"essure. The reaction mxture is filtered, worked up,

and the product Theeradies of $kep B caher cbnvertedpo dtkifiball produst wd séqiisnces
di ssolved in antﬁ%gipropri ate solvent, such as CH2Cl 2, and cool ed to between
0 C and - 7presentpskiniGengral fghemedti on is conbined with a tertiary am ne

base and a suitable acyl ating %rerfél]di%%éfﬂé‘ﬂl
Preparation of 4-Cyclopropylpiperidine Compounds

1. HN(CH,OH),
Gl CH,CH,OH, ' A/CN o
@2 heat @\/ 2
o , 4
N g
2. SOCl, Raney

Noe NaN%"[\:/les)z E ¢

0
6,3 3
N, RS, s oo
N EtzN, CH,Cl N H
3

X
1. R

|
L?A‘SOZCI
3
N ENgRe EtN, CHoCly X ”,L\ 8
HN H s~ N

2. n-Buli, THF,
-78°C; R
R-L'-LG

(3. MCPBA, CH,Cl,.)

Description of reaction Scheme Il

10 In step 1, benzyl chloride is allowed to react with diethanolamine in a
suitable solvent, such as EtOH, for 68 h at an appropriate temperature.
Subsequent treatment with thionyl chloride, in an appropriate solvent, such as 1,2-
dichloroethane, affords the protected amino-dichloride.

In step 2, the dichloride, dissolved in an appropriate solvent such as THF,

15  is freated with the anion generated by treatment of cyclopropylacetonitrile with a

su}t_able base such as sodium bis(trimethylsilyl)amide. The reaction is allowed to



agent such as TFAA or Tf20. The reaction is allowed to proceed at a
tenperature between -78 C and it for 1-24 h. The reaction is then worked
up and t hwomser74 20 product purified by sgc. In step 4, wpog/ysowsies from
step 3 is acidified, such as with a solution of hydrogen chloride in

1, 4-di oxane, and stirred at it for 1-24 h. The solvent is then renoved by
evapor ation. WO 03/042174 PCT/ US02/ 361825 24 |n step 5, the product from
step 4 is dissolved in CH2Cl 2, a tertiary am ne base added, and the

resul ti ng paceedat Ocdfad hotheén@orked aipyandthefesntingoygarespipdriatiys ischl ori de
in CH2CI 2 |s. d(ﬁ d. The reaction mxture is stirred at 0 C to rt for 2-24
h, and theRuVﬁ%’ E}ﬁsgﬁ. The product is isolated, and optionally 5 purified

by sgc. The progigepd, 18é pRoduct B sted £RMSSIIGEH | a@%ﬁghﬂéﬂﬁt?e REHEsu¥h @

sequences presented in CGeneral Schenme |. Genera reparati on of
4- Cycl opr oy NMsthanslis arenonis antdeomioined withNg SHizalip T athlystiH3 @iz 66| Rakey- | CN

neat % nierdl, FREhgacihighy R0 Rl e 2
RLLi k SO2ChndNaghatetif6r Bh 3ANprépmitte fongthtof timeRSThd BbIbtibh is filtered and the
reaction is worked up. The resulting amine is purified by sgc.
In step 4, the product of step 3 and an appropriate tertiary amine base are
dissolved in an appropriate solvent such as CH,Cl> and treated with a suitable

10  electrophile. The reaction is allowed to proceed between —78 °C and rt for 1-24 h.

In step 5, the product of step 4 is dissolvéd in an appropriate solvent such
as CH2Cl; or dichloroethane, and combined with an appropriate chlorocarboxylate
reagent. The reaction is allowed to proceed for 1-72 h at a temperature between
rt and 80 °C, then worked up, and the product purified by sgc.

15 In step 6, the product of step 5 and an appropriate tertiary amine base are
dissolved in an appropriate solvent such as CH.Cl, and treated with a suitable
arenesulfonyl chloride. The reaction is allowed to proceed between 0 °C and rt for
1-24 h, and is then worked up and the product is purified by sgc.

In step 7, the product from step 6 is dissolved in a suitable solvent, such as

20 THF, and cooled to —~78 °C. n-BulLi is added, and the resulting dianion solution is
stirred for 30 min, then treated with an appropriate electrophile, such as a dialkyl
dicarbonate, a sulfonyl fluoride, or a disulfide. The reaction is allowed to proceed
at —78 °C to rt for 3-24 h, then worked up, and the product is purified by sgc. Ifa
disulfide is used as the electrophile, the product is oxidized with MCPBA in

25 CHyCl,.



~'N 2. n-BuLi, THF, L~ 2 -78C R - R1-L1-LG (3. MCPBA, CH2Cl 2.)
Description of reaction Schenme |1l 10 In step 1, benzyl chloride is allowed
to react wotop/oeiies hanol am ne in a suitable solvent, suchPe3/tBVIB§185 or 68 h
at an appropriate tenperature. Subsequent treatnment with thionyl chloride,
in an appropriate solvent, such as 1,2- dichloroethane, affords the
protected am no-dichloride. In step 2, £Re dichloride, dissolved in an
appropriate solvent such as THF, 15 is ,treated with the anion generated
by treatnent of cycl opr opyI acetonitril @Genersl Schemid Abl e base such as

sodi um bi s(tri et hyl I t4 L &ﬁé@%@
PCT/ US02/ 36185 25 p?ie tﬁjgfé qudfg EF' ﬁtﬁé‘nmm"?%’{é@ﬁﬁﬂmﬁg\?

resul ti ng cyanopi peri di ne i puri fi ed %c In step 3, the produo of
step 2 is di sSOYVedra AHn arl s g q'@);scm)ﬁ hmoni a,

and conbi ngg:Nas-t h K eaction
mxture is pressuﬁl E@ngzn&hydr@gen gas ?’ty iidabPty 20- EJO P )ﬂ %nd
agitated for an apmtdpeiibe | ength of tine. he solution is fil %q\[agg and

the reaction is worked up. The resulting amne is purified by Sog-didxanest ep
4, the product of step 3 and an apgg o,er ate tertiary, am ne base ydhe

di ssolved in an apprg)grl ateysgl ven 2Cl 2 5dnd thedated Wt hos.
atmn«ia!@;&e f10 HMATEEZBE t Ng8 C

oX

suitable 10 el ect

and rt for 1-24 h| basestep SY &8 produet o 4 is RALSS an
appropriate sol veht WeN as;@2® 2 or 'Pchiid! d& hane, and ﬁon‘bi%ed with an
appropriate chl orpcarboxyl ate reagent. The reaction is all owed jtrasRr oceed
for 1-72 h at a tenperature between rt and 80 C, then worked upg,THafO t he

product purified by sg& 15 In step 6, theoproduct of step 5 and Qm

appropriate j ar 'Msbase ar is Ren &L ’appr 8

such as CH2Cl g reatted with a s N &t eneSukE@ny LNyl ﬁ@:@é The
reaction is allewegd to proceed bet nd C and rt fedventl- 2 gnd is then
wor ked up ancR't he product is purifRed by sgc.

Description of reaction Scheme [V
In step 1, 1-t-butoxycarbonyl-4-methylenepiperidine is stirred in a solution
of TFA and CH.Cl; for 1-24 h. Removal of the solvent gave crude 4-
methylenepiperidine. This crude product is then dissolved in CH2Cl; a tertiary
5 amine base added, and the resulting solution cooled to 0 °C. A solution of
arenesulfonyl chloride in CH,Cl, is added. The reaction mixture is stirred at 0 °C
to rt for 3-24 h, worked up, and the product purified by sgc.
In step 2, the product from step 1 is dissolved in a suitable solvent, such as
THF, and cooled to ~78 °C. n-Buli is added, and the resulting dianion solution is
10  stirred for 30 min and then treated with an appropriate electrophile. The reaction is
allowed to proceed at —78 °C to rt for 3-24 h further, then worked up, and the
product is purified by sgc.
In step 3, the product from step 2 is dissolved in CH2Cl, and an oxidant
such as MCPBA is added. The reaction mixture is stirred at 0 °C to rt for 1-24 h,
15  then worked up, and the crude product purified by sgc.
In step 4, the product from step 3 is dissolved in a suitable solvent system,

such as dioxane and water, and solid sodium azide is added. The reaction is



In step 7, the product fromstep 6 is dissolved in a suitable solvent, such
as 20 THF, and cooled to -78 C. n-BuLi is added, and the resulting dianion
sol uti on we 03®#iir4ed for 30 mn, then treated with an apprPoprisat/asiss

el ectrophile, such as a dial kyl dicarbonate, a sulfonyl fluoride, or a
disulfide. The reaction is allowed to proceed at -78 Cto it for 3-24 h,
then worked up, and the product is purif37ed by sgc. If a disulfide is used
as the electrophile, the product is oxidized with MCPBA in 25 CH2Cl 2.. WO
03/ 042174 paTiedsnrf362-29 h abri Gemefiux teByteraturée Uf threepalvanti orheofeadtibly i oxy-

d 4- A k ' | di Co d L THF TF CH2Cl 2
g(r:\r -78 CO@SB(IGD(%% IH%ngﬁ%ﬁgﬁﬁﬂm%&‘%?exﬁgﬂvtr@%&l‘@%"" {%rh di oxane
R20 NH2 OR2 NaH @"th rdeﬁ:dt@on%sﬁg%@ dissolN& -H‘En aﬁg%naﬁé‘%veﬁ N THF-S
N R2-LG- N sol vent 2 HHORL L1 02 R1. L1 THF-1- 0 OR2 3

OH 3 OH Xxswugh as ﬁd;IFx /NSULtablesbm sgch as sndlumhmdmie ad\elastrophilsaree. s N Rl

1 1t b RS T rebuoRiRMiB 1 el of ARG 20 B dElBehon "o o

TFA and CHaGH&d @s, ahPthelcrule ppydict lrifibe byelgeent gave crude 4-
met hyl enepi peridine. This crude product is then dissolved in CHCl 2 a
tertiary In step 6, the product from step 5 is dissolved in an appropriate solvent
system, such as THF and water, and a reductant, such as triphenylphosphine, is
added. The resulting mixture is stirred at rt for 2-24 h. The reaction is worked up
10  and the product can be purified by sgc.

In step 7, the product from step 6 is dissolved in an appropriate solvent,
such as CHCl», and cooled to —-78 °C. The resulting solution is combined with a
tertiary amine base and a suitable acylating or sulfonylating agent such as TFAA
or Tf,0. The reaction is allowed to proceed at —78 °C to rt for 1-24 h, before being

15 worked up and the crude product purified by sgc.

Alternatively, the product from step 4 can be dissolved in an appropriate
solvent system, such as THF and water, and a reductant, such as
triphenylphosphine, is added. The resulting mixture is stirred at rt for 2-24 h. The
reaction is worked up and the product can be purified by sgc. Subsequently, this

20 purified product can be dissolved in an appropriate solvent, such as CH,Cl,, and
cooled to —78 °C. The resulting solution is combined with a tertiary amine base
and a suitable acylating or suifonylating agent such TFAA or Tf,O is added. The
reaction is allowed to proceed at —78 °C to rt for 1-24 h, before being worked up

and the crude product purified by sgc.



5 am ne base added, and the resulting solution cooled to O C. A solution of
arenesul fonyl chloride in CH2Cl 2 is added. The reaction mxture is stirred
at 0 C tworos/oinr4 3-24 h, worked up, and the product puri fPCedShy3age. | n
step 2, the product fromstep | is dissolved in a suitable solvent, such as
THF, and cooled to -78 C. n-BuLi is added, and the resulting dianion
solution is 10 stirred for 30 min and 2fen treated with an appropriate

el ectrophile. The reaction is allowed to proceed at -78 Cto rt for 3-24 h
further, then worked up, and t h&eneralSchesneMified by sgc. In step 3, the

product from stqq»re%aér_ati@irﬁépwﬁﬁdbrylghﬁ%ygp BdimxCémpountdsh as MCPBA is
added. The reaction mxture is stirred at tort for 1-24 h, 15 t hen

wor ked up, and the crude product purified by sgc. In step 4, the product
fromstep 3 is dissolved in a suitable solvent system such as di oxane and
water, and solid sodium azide is added. The re _ELELii,on is WO 03/042174

PCT/ US02/ 36185 27_sarriedbsadisolatt 2-24._h at rozd r enper at ure of

t he solvent. The rn-i—r—wor—k“edan the—Tesul oduct can be
used without furthe¥ pNiifiBhtlen. W step 8 Nede produch, fPo#istep 4 is
di ssolved in an appropriate solvent sughlas THE A sui t aptE base, such as
sodi um hydri de, and electrophile are 5 added successively. The reaction

m xture is stirred at rt for 1-24 h, and then worked up, and the crude
product purified by sgc.RinFéRép 6, the product fromstep 5 is dissolved in
an appropriate sol vent -L%,gach as THE and pater, and a reductant,
such as triphenyl phosphije, jisH added. The re& | ting M xture is stirred at

rt for 2-24 h. The rea =@ 110 @nd t H pFoduct can be
purified by sgc. In step 7, ETtJRﬁ pr oddet {7 om p 6 is dissolved in an
appropriate solvent, such @szo@HZCI 2, angh céoled to -78 C. The resulting

solution is combined with a tertiary &m ne base and a suitable acylating
or sulfonylating agent such as TFAA or Tf20 The reaction is allowed to

proceed at -78 Cto rt for hZ4rBtiohdf RERtBRI Stheh®e Yor ked up and the crude
product purified by sgc. Al ternatively, € product from ste’_p 4 can be

di ssol ved i n arinabgp dpindateeis disdoheatt insy suitahle salyent sutThiRsaHdr vandkeoolgdd a
reduct ant ’tos—%m&sAn appropriate base, such as n-Buli, is added and reaction mixture is
5 stirred for 15-30 min. A solution of an appropriate electrophile, such as 2-

fluorobenzenesulfonyl chloride, in THF is added, and the reaction is allowed to
proceed at —78 °C to rt for 2-24 h. The reaction is worked up and the product
purified by sgc.
In step 2, the product from step 1 is dissolved in a suitable solvent, such as
10  THF, and cooled to =78 °C. n-BulLiis added, and the resulting solution is stirred
for 30-60 min and then treated with an appropriate electrophile such as sulfur
dioxide. The reaction mixture is concentrated to minimal volume, and hexanes is
added. The resulting precipitate is then washed and taken up in an appropriate
solvent, such as CH»Clo. A chlorinating agent, such as NCS, is added and the
15  reaction mixture is stirred at rt for 2-24 h at rt. The reaction is worked up, and the
product is purified by sgc.
In step 3, the product from step 2 is dissolved in a suitable solvent, such as
CH.Cl,, and added to a solution of a tertiary amine base and an appropriately
protected and optionally substituted secondary amine in the same solvent. The
20  reaction is allowed to proceed at rt for 2-24 h, then worked up, and the product

purified by sgc or PTLC.



tri phenyl phosphine, is added. The resulting mxture is stirred at rt for
2-24 h. The reaction is worked up and the product can be purified by sgc.
Subsequernwby3/oshires 20 purified product can be di ssol ved i RCaruSappa18pri at e
solvent, such as CH2Cl 2, and cooled to -78 C. The resulting solution is
conbined with a tertiary am ne base and a suitable acylating or

sul fonyl ati ng agent such TFAA or Tf20 i £%dded. The reaction is allowed to
proceed at -78 Cto rt for 1-24 h, before being worked up and the crude
product purified by sgc. WO 03/ 04G8rRdrdPCSuHemI@A6185 28 General Schene V
Preparation of N-(lndolylsul fonyl)piperidi ne Conpounds / base, solvent /
1. ﬁ_ BuLi; S02 ( '%Hﬁ%aﬁ‘iﬂ&mﬂ"ﬂogﬂsmnxppwamenpmpm@s R 2 R3 R4
L. 3~\ NH RB2RZI R4 HN- ~ .. r\ H L3RG NS.N Et3N CHC 2 R1- |l
02 Description,of reaction Scheme V In step 1,5indehe is dissolved in a

sui tabl e sol_lm percdovars THE, Nantess entred Q_-Y8 &b, An appr riﬁate base,
such as n-B |~ s gdped ard I gaction— Xt i$ Sstirregdlfq p m n.

A sol ution of an adb‘t"oﬁ?ri at€ electrBphile, slchlas 2N¢d uor obenzgpesul fonyl
chloride, in THF is added, aRd the reaction imallowed to praeted at -78 C
tort for 2-24 h. The reaction is worked up and the product purified by
sgc. In step 2, the product fromstep 1 is dissolved in a suitable solvent,
such as 10 THF, and cooled to -78 C. n-BuLi is added, and thgeFtaNesul ting
solution is stirred for 30-60 min and then treated with an appropriate

el ectrophile such as sulfur dioxide. The reaction mxture is ¢dntentrated
to mnimal volune, and hexanes is RERY
R Rz\ A2 6
AN [ N R
X_@S/N
R1/L1 0, .

5 Description of reaction Scheme Va

In step 1, indole derivative is dissolved in a suitable solvent, such as DMF,
THF and cooled to 0 °C. An appropriate base, such as NaH, is added and the
reaction mixture is stirred for 15 min. A solution of an appropriate electrophile,
such as 2-fluorophenyl disulphide, is added, and the reaction is allowed to

10  proceed at r.t. for 2-24 h. The product may be purified via sgc or crystallization.

In step 2, the product from step 1 is dissolved in a suitable solvent, such as
DMF, THF. An appropriate base, such as NaH, is added and the reaction mixture
is stirred for 15 min. A solution of an appropriate electfophile, such as
iodomethane, is added, and the reaction is allowed to proceed at r.t. for 2-24 h.

15  The product may be purified via sgc or crystallization.

In step 3, the product from step 2 is dissolved in THF, cooled in a dry
ice/IPA bath and treated with LDA. The resulting anion is trapped with SO, gas
followed by reacting with NCS. The product may be purified via chromatography
or crystallization.

20 In step 4, the product from step 3 is dissolved in a suitable solvent, such as
CH:Cl, and added to a solution of a tertiary amine and an appropriately protected
and optionally substituted secondary amine in the same solvent. The reaction is
allowed to proceed at rt for 2-24h. The product may be purified via sgc or
cry‘stallization.



added. The resulting precipitate is then washed and taken up in an
appropriate solvent, such as CH2Cl 2. A chlorinating agent, such as NCS, is
added andwOhe/04874 eaction m xture is stirred at rt for 2-2¢ThiSar/3¢185 The
reaction is worked up, and the product is purified by sgc. In step 3, the
product fromstep 2 is dissolved in a syjtable solvent, such as CH2C 2,
and added to a solution of a tertiary a One base and an appropriately
protected and optionally substituted secondary amine in the sane sol vent.
The 20 reaction is allowed to proceseraltSchemeVI2-24 h, then worked up, and
t he product puri fPegpargtieogofdV-(IRtolylicid A/ EiperidiRCTodidauRdd 85 29
CGeneral Schene Va Preparation of N-(Indolylsulfonyl)piperidine conpounds H
R 1) LDA base, solvent N base, solvent NSO2 / N\ I / R~ L~LGI X1 X--~
S02CI R LG 2) NCS R1 13301 RL Et3N CH2CC2 RBRRA RR2Ls tJHRs X SR
L1 02 5 Descriptiorzof/fgaction Schene Va In step 1, indole derivative is
di ssol ved in a suitgblE #ol¥ent, suchgasRWF THF and cooled to 0O (;{jf(R“B
i %\ N 0C
H

appropri at @gﬁc Seti as Na\l:qu Ng~tére 1re@BiMeeH ni
stirred fo IcB:H AcSPIHL, i orset yan-Bppr opri at e ,epRehbRpBl |
2-f 1 uor ophenylHdi sﬁHI me;%E%ﬁEP&i s addEd,oand the reaction is allowedi tg 10

proceed at r.t. for 2-&&Ch. The product may be purified via sgc or |R.L-LG, ag

crystallization. In step 2, the product fromstep 1 is dissolved i IN&H-MeOH,
sui tabl e sol vent, such as n-BugN* HSO,~

R2 R3R* . r2 ROR
R NSRS 1. TFA, CHyCl P N-Boc

I N H < N H

N 2. REL3.LG, EtgN, N
R1,L1 0 CH,Clp R1,L1 0
5 Description of reaction Scheme VI

In step 1, indole-2-carboxylic acid and an appropriately protected,
optionally substituted piperidine derivative are dissolved in a suitable solvent, such
as CH.Cl,. HOBT, EDCI, and a tertiary amine base are added successively, and
the reaction is allowed to proceed at rt for 2-24 h. The reaction is worked up and

10 the product purified by sgc.

In step 2, the product from step 1 is dissolved in an alcoholic solvent, and
aq. base is added. The reaction is allowed to proceed at rt for 2-24 h before being
worked up. The product can be used without purification.

In step 3, the product from step 2 is dissolved in an appropriate solvent

15  system, such as THF and CH,Cl,. BOC-ON and a catalytic amount of DMAP are
added and the reaction is allowed to proceed at rt for 2-24 h. The reaction is then
worked up and the crude product purified by sgc or PTLC.

In step 4, the product from step 3 is dissolved in CH,Cl,. An aq. base
solution, such as sodium hydroxide, and a phase transfer catalyst, such as

20 tetrabutylammonium hydrogen sulfate, are added successively and the resulting
mixture is stirred at rt for 2-24 h. After work-up, the crude product can be purified
by sgc or PTLC.



DMF, THF. An appropriate base, such as NaH, is added and the reaction
mxture is stirred for 15 min. A solution of an appropriate el ectrophile,
such as Wwodomexiane, i s added, and the reaction is all owPdTiuSops@sEed at
r.t. for 2-24 h. 15 The product may be purified via sgc or crystallization.
In step 3, the product fromstep 2 is dissolved in THF, cooled in a dry
ice/l PA bath and treated with LDA. The B&sulting anion is trapped with S
gas followed by reacting with NCS. The product may be purified via

chr omat ogr aphy |ngtes 6y#ieaprodzat from. st@ 41i8 sttred irfa solifiopr SIALEA aht TRITIsP 3
I's dissolved in a suitable solvent, such as CH2Cl2, and added to a

sol ution der %34t iThesolvaniés avapasatedppndghe sessilingpiodest ean bamsedpt i onal |y

substi t ut ﬂﬂﬁ%y ' in the sane solvent. The reaction is allowed
to procee gi I'{ orrpf—ﬂ’g?gﬁﬁoq'he product may be purified via sgc or cry
stallization. WOstsl 64hE/EroBGH HSDSEH 536 dis30Ivedrie aal afgrbprizte\do\dng¢par at i on
of N-(Lnd R4 OrJ NCF3 R2Z R3[R4 O R2

ol y| car bony] ) pi peri di ne Conpounds. 2 : ;

R3 R4 O ~ SH%L @@egHaﬁL, &nd Cpolﬁﬂqg betyben H%@F@nq_f? RalH, T 1sulfioysolutienis

HOBT, EDC ; : - i Lk :

NaOH- Nem,CO%FP'EMNiﬁ (Rt afmind tasglanid 4 a@m&?@%@@@ﬁé@%@ﬁgng R N Boc

rY' N H Bgéntsach as TBM or TFON Fhe reaction is allowed to proceed at a temperature
between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude
product purified by sgc.

General Scheme VII

10 Preparation of N-Arylmethyl piperidine Compounds
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Description of reaction Scheme VIi

In step 1, an ester, such as ethyl indole-2-carboxylate, and lithium
aluminum hydride are stirred at 0 °C to rt for 30 min. The reaction is quenched
15  with water and aq. sodium hydroxide prior to work-up. The isolated alcohol
intermediate is dissolved in a suitable solvent, such as CH,Cl,, and an appropriate
oxidant, such as manganese dioxide is added. The reaction mixture is stirred at rt
for. 0.5-4 h, then worked up, and the product purified by sgc.



Il 2. RLG Et3N, "" Il Il Rl- L1 OCH2CI2 R'" L1 O5 Description of
reaction Scheme VI In step 1, indole-2-carboxylic acid and an appropriately
pr ot ect edwO 08fo$316hal | y substituted piperidine derivative &Ce#/UWy3aByved in a
sui tabl e solvent, such as CH2Cl 2. HOBT, EDClI, and a tertiary am ne base
are added successively, and the reaction is allowed to proceed at rt for
2-24 h. The reaction is worked up and 388 the product purified by sgc. In
step 2, the product fromstep | is dissolved in an al coholic solvent, and
ag. base is addla&teﬂ'ﬂethepmdm:nfrbm sﬂeboh/\lscﬂl:tsml\mcbmetéldz@ltg wn dqurbade24 h

bef ore beln wor ke The product can b t ho urification. In
oten 5. T HPlion seenasqduayNaronts: Sih e pbase T e kPt Sueh 881 vont 16
system s nﬁﬁfﬂlrﬁ'@@ erBSHF rgﬂmﬁ mﬁg are
added andutt%lﬂ-e%rat Eglﬁ on Is f d toé%%lr%g%ggje%aéﬁc%élgelg 24 _eorEﬁ action
is then woixtex isstioned athibfor 2624 hprAftarsubpequdntedbrisyups Hre orudeTiroductcast ep

4, the r oduct {l' E\Step 3 is dissolved in CH2Cl 2. An ag. base solution,
such a sot&‘?BH{ ‘?Fg ¥x8Ge, and a phase transfer catal yst, such as 20

t et rabut yl ammonjniapad s grodiict bsiep Riseconislagd W%%l’téﬁt)ér@t@dteﬂhe
resulting mxture is stirred at rt for 2-24 h. After work-up, the crude

product caeptinnalyisubsiiated-asgisometipipigeridine srvative in sTappETiats selsen31 | n

For 1. 24 nuodS Eblotn AL EnEbags: vl HERA Bralubtad ot o b Rlding ~ °

used W t higade Arerddursd and ithe esddtion mnb(tmréﬁ@ﬂurﬁed fdre-24 adtat, Arreauahgp Sis

di ssolved in an appropriate sol vent, as CH2Cl 2, and_ cool e

bet weel® 0 @eftdsuchsagsodigan mé@mhqrﬂ@yom%ﬁ aﬁﬂeds an@dhglrﬁ@@tm lfsrallézW@értpl ary
am ne base yl TFAA or
Tf 20. The reaﬁ\ulggﬁp?g&'g+ %l\lg]d -ﬁ)é 'ﬂtbr%g@é%?\k{) rr%@(?g re et \E}ggﬁg-m C

and rt forpdrifizdl thy sgher PEFaCLi on is then wor ked up and the crude - product
purified by sge In step 4, the product of step 3 is dlssolved in a suitable solvent, such as
1,4-dioxane, and an aq. base solution, such as of lithium hydroxide, is added.
15  The reaction mixture is stirred at rt for 1-24 h and then worked up.
In step 5, the product from step 4 is dissolved in an appropriate solvent,
such as CH2Cl,, and cooled to between 0 °C and —78 °C. The resulting solution is
combined with a tertiary amine base and a suitable acylating or sulfonylating
agent such as TFAA or Tf,O. The reaction is allowed to proceed at a temperature
20 between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude
product purified by sgc.

General Scheme ViIli ,
Preparation of 4-(2'-sulfonamido-2'-propyl)piperidine ("gem-Dimethyl")

Compounds
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General Scheme VII 10 Preparation of N Arylnethyl piperidine Conpounds 1.
LAH X- A-CO2Et X-A-CHO R1-LLG 2. M2 base, solvent RB R4 0 R2 ~ N3 1.
HN H R2 RSOR4/o@1x , TiCl4, Et3N D HCF3 R L1-A -CHO R1, PCTAISAR/Z18NaBH3CN
1. base, solvent 2.R6-L3-LG Et3N RR RBR4 3 xr \ H.R R1"I L-AN
Description of reaction Scheme VII In step 1, an ester, such as ethyl
I ndol e- 2-carboxylate, and lithium al umidum hydride are stirred at 0 Cto
rt for 30 mn. The reaction is quenched 15 with water and ag. sodi um
hydr oxi de prior to work-up. DEseriptian af edctibs SchenmienVBl nedi ate i s di ssol ved

in a suitable spolvent, such as CH2Cl 2, a appr.qQprjate. oxidant, such as
Imanganese di oxi @eStPR 1a(§'6eggylc?ﬂlémr'§ﬁ?¢%ﬁ8%y%8f}é%?t§ﬁ§tﬂqq Pfeﬁnlg)qurt for.
0.5-4 h, t e t Lo ) 4
PCY U0 e BN Eflonde aRBdntMoIRTIAN RarPatiiroblate Dol SR 1= A

CH2Cl 2. Anseldtiomata preigiciad 4¢yasopineddine sltirivative israddateandhthe eagtias és

Succesd veniPgiit nBEBe R 7ho AP A B TR AR i hoheg el AfTer
subsequent upiri¢t the, prodaccicoidgedr oduct can 5 be purified by sgc.

In step 2, the product from step 1 is dissolved in an appropriate solvent,

such as CH2Cl, and cooled to between 0 °C and —78 °C. The resulting solution is
combined with a tertiary amine base and a suitable acylating or sulfonylating
10 agent such as TFAA or Tf,0. The reaction is allowed to proceed at a temperature
between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude
product purified by sgc.
In step 3, the product from step 2 is acidified, such as with a solution of
hydrogen chloride in 1,4-dioxane, and stirred at rt for 1-24 h. The solvent is then
15 removed by evaporation.
The product from step 3 is converted to the final product according to the
procedure outlined in General Scheme I.

General Scheme IX
Preparation of p-(Difluoromethoxy)benzenesulfonyl Piperidine
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In step 3, the product of step 2 is conbined with a suitably protected,
optionally substituted 4-am nonet hyl pi peridine derivative in an appropriate
sol vent woaoh/oaa7£H2Cl 2. A Lewi s acid, such as titani um t@crasht/ssstle, and
atertiary amine base are added and the reaction mxture is stirred for
2-24 h at rt. A reducing 10 agent, such as sodi um cyanoborohydride, is
added, and the reaction is allowed to 3éntinue for a further 2 h. The
reaction is worked up and the crude product is purified by sgc or PTLC. In

step 4, the product of step Beddiptbs obltesdionSchemue 1Dabl e sol vent, such as
1, 4-di oxane, and an aq. base solution, such as of lithium hydrOX| de, is

added. 15 The Insian { oa furstionalizedsad metld ejher, prapared visythg matodnen wor ked

up. In st t r e

soi vent . escrioed BufEfat ShARLY, Rt hiaPalSiark B S da oquh At

resul ti ng GajCip,i amd a&e\m@abndnedch'\ai; boeont ibromide, israddéedadhe asakctonsui t abl e
acyl ati_ng or sul fon gent su TFAA r Tf 2 The r tionis

oY one S nBE de aled Jon agdr GrueEn s et Jen womkes U, GLDE 54 1o The
reaction i d up and the crude product purified by sgc. General
Schene VI |p|?°§>?§ga‘¥'§ﬁ&§n of 4-(2'-sul fonam do-2'-propyl)piperidine

(" gem Di met hyl "l steppBpiherprodudbdfistefthl |s:eltSIsBI\AH|eI iRG pdat shivent, BBcRes 2 )b H

Boc' N TB N b B CH2Cl Ge HOd N L3 R6 Sch I
U5 Rs | I HME RRacombigd Mg capianiate Her Sa6 S GEBI SaTROB nei on of

reaction $5BAMRNdrbmethane gas is introduced, and the reaction is allowed to proceed
10 atrtto 90 °C for 2-24 h. The reaction is quenched, and the product is isolated
and purified by sgc. ’

General Scheme X
Conversion of Butyl Ester Compounds to Other Secondary and Tertiary Esters
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Description of reaction Scheme X

Instep 1, a functionalized t-butyl benzoate derivative, prepared via the
method described by General Scheme |, is dissolved in an appropriate solvent
such as CH,Cl, and acidified, such as with TFA. The reaction mixture is stirred at

20 rt for 1-24 h, then worked up, and the product isolated.

In step 2, the product from step 1 is combined with pentafluorophenol and

EDCl in an appropriate solvent, such as CHzCl,. The reaction is stirred at rt for 2-

24 h then worked up. The product is isolated and purified by sgc.



In step 1, nethylceriumis prepared by the conbination of anhyd.
ceriun(l1l) chloride and nethyllithiumin an appropriate solvent, such as
THF. A swbusive17of a protected 4-cyanopi peridine derivat ipca/uss2/adeed and
the reaction is 5 allowed to proceed at -78 C for 2-24 h. The reaction is
guenched and worked up, and the product isolated. In step 2, the product
fromstep 1 is dissolved in an approprB8ate solvent, such as CH2Cl 2, and
E:oo![_ed to b_etvveagéo C Snd -78 C. The resulting solution is conbined with a
ertiary am ngp 398[ alcdHdl sl fedpioyA shsphsion 66 | atidgs d6diagent such
as TFAA or Tf 20 T'ﬁe reaction is allowed t@proncgeg%syag?%mnﬁratla?g

bet ween -Mgirideaindan apppriate@solventrigch @aMbn Tihe pIeEHCHBPREER S 1B MEN he

crude produc ifie I f 20 i
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and sti rngerkal up, theprddiitt idvlatdbcasdtheanpurifiedt ihesge.15 renoved by
evaporation. The product fromstep 3 i s converted to the final product
according to the procedure outGenesal %C@m% Schenme |I. CGeneral Schene |IX
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Description of reaction Scheme Xl

In step 1, a suitably protected and optionally functionalized 4-ﬁ
10  (aminomethyl)piperidine derivative is dissolved in CH.Cl. a tertiary amine base
added, and the resulting solution cooled to 0 °C. A solution of 2-
nitrobenzenesulfonyl chloride in CH2Cl; is added. The reaction mixture is stirred
at 0 °C to rt for 2-24 h, worked up, and the product isolated.
In step 2, the product of step 1 is dissolved in a suitable solvent, such as
15 MeOH, and an agq. base solution, such as of lithium hydroxide, is added. The
reaction mixture is stirred at rt for 1-24 h and then worked up and the product
isolated.
In step 3, the product from step 2 is dissolved in an appropriate solvent,
such as CH,Cl,, and cooled to between 0 °C and —78 °C. The resulting solution is
20 combined with a tertiary amine base and a suitable acylating or sulfonylating
agent such as TFAA or Tf,0. The reaction is allowed to proceed at a temperature
between —78 °C and rt for 1-24 h. The reaction is then worked up and the crude
product purified by sgc.



Description of reaction Schene I X In step 1, a functionalized aryl nethyl
ether, prepared via the method described by General Scheme |, is dissolved
i n an appwopsioaties sol vent, such as CH2CI 2, and a Lew s a@ca/ussuadisas boron
tribrom de, is added. The reaction 5 mixture is stirred for 2-24 h between
-78 Cand rt, then worked up, and the product isolated. In step 2, the
product of step 1 is dissolved in a poB&r solvent, such as DM, and
conbined with an appropri ate base, such as cesi um carbonate.

Bromodi f1 uor ongidiane Q?ezpﬂoﬁubﬂﬁbﬁﬂé’c@ﬁ@ isdMEORR! eRTApBdpriatedsdioumy to
proceed 10 at rt to 90 C for 2-24 h. The reaction is quenched, and the
product isuchsad Ke&H, condbipedivitheebnyy hygochiriseacid agdiresiitablesatadysti on of

R Re R SR 95 TPl of (iiboRe il SiRe gt Bidh FBhEIEE 00 o o
R2 R3 R4 %m@&ggggs&ﬁ\ztglﬁg;gﬁyo -P4 h. Nihe2rddRtibn nixfuré isTileer@d aid- OH,  NaH X

rR
r HL.R6 i FDWw02 ROO FFF 15 Description of
react ibon Wetkegeuppnior totprpduct isolptierRt i onal i zed t-butyl benzoate derivati ve,

prepared via tIlﬂestep 5, the product from step 4 is dissolved in an appropriate solvent,
such as CH»Cly, and cooled to between 0 °C and ~78 °C. The resulting solution is
combined with a tertiary amine base and a suitable acylating or sulfonylating
agent such as cyclopentanecarbonyl chloride. The reaction is allowed to proceed

10  at a temperature between —78 °C and rt for 1-24 h. The reaction is then worked
ap and the crude product purified by sgc.
General Scheme XII
Preparation of 5-Aryl Thiophenesulfonyl Piperidine Compounds
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Description of reaction Scheme Xli

15 In step 1, a suitably protected and optionally functionalized 4-
(aminomethyl)piperidine derivative is dissolved in CH,Cl,, a tertiary amine base
added, and the resulting solution is cooled to 0 °C. A solution of 5-
bromothiophene-2-sulfonyl chloride in CH,Cl; is added. The reaction mixture is
stirred at 0 °C to rt for 2-24 h, worked up, and the product isolated.

20 In step 2, the product from step 1 is combined with a suitable catalyst, such
as tetrakis(triphenylphosphine)palladium(0), in a suitable solvent, such as THF.
An ag. solution of base, such as potassium carbonate, is added, followed by an
appropriate boronic acid, such as phenylboronic acid. The reaction mixture is
sti'l;‘red for 2-24 h between rt and reflux temperature. The reaction is then worked

25 up.: The product is isolated and purified by sgc or PTLC.



met hod descri bed by General Schenme I, is dissolved in an appropriate

sol vent such as CH2Cl 2 and acidified, such as with TFA. The reaction

m xture iwodBiosried at 20 rt for 1-24 h, then worked up, amdTiuse2/paissiuct
isolated. In step 2, the product fromstep 1 is conbined with

pent af | uor ophenol and EDCI in an appropriate solvent, such as CH2Cl 2. The
reaction is stirred at rt for 2- 24 h, tHen worked up. The product is

i solated and purified by sgc. WO 03/042174 PCT/US02/36185 35 In step 3, an
al cohol is added to a suspensi oGerferal@chkentedillas sodium hydride, in an
appropri at Qﬁ- i iRl mfided
and t he re?ur?ﬁar@mn?r}?g%tﬁus irp!a gtahi%%liﬁgo%Pgiﬁ%ﬁaﬁSﬁﬂmﬁﬂg reaction
is worked up, the product isolated, and then purified by sgc. General
Schenme XI 5 Pr ra&(@a of i doigegizenesul fonyl Pi peridi ne Conpounds R2
R3 RA 0O INN AE3)12-R3—+F4-1. , R2 MeOH H20 or - ¢\ N H CF3 LIOH,
1, 4- di oxane SCRCI MEBN, P2 S2 2. R6-L3-LG NO2 NC2 O Et3N, CH2Cl2 R3
RA 2 RBRARRRBRA 3R L3 RS P-s' R HL3R6 I SN\ HO ,N NO2 0 H2,
Pd/C, NHZ N02 R-COLG Et3N R NH 02 2 MeOH, HCl 0 Desgrigtieon of
reaction Schenme Xl In step 1, a siyi tabl%?r%r ot ected and o'ﬁ){' 0 Ly3 o

functionalized 4 10 (affi npret hyl FpPHERA Bederivaliveg i d dilssd} vl in
] asso,cadded, and the res Pt sOhuti on cooled to O

CH2Cl 2 a tertiary ampie
C. A solution of 2- nitrobenzenesul fonyl chloridel in CHCl 2 is added. The
reaction m xture is stirred at 0 Cto it for 2-24 h, worked up, and the
product isolated. In step 2, the product of step 1 is dissolved in a

suitabl e sol vent, such as Description of reaction Scheme Xll|

5 In step 1, a solution of thiophene and #-butyl bromide in an appropriate
solvent, such as CHCl; is added slowly to a suspension of a Lewis acid, such as
aluminum trichloride, in the same solvent. The reaction mixture is stirred for 2-24
h between —78 °C and rt, then worked up. The product is isolated and purified by
distillation.

10 In step 2, the product from step 1 is dissolved in an appropriate solvent,
such as CHzCl,, and the solution added slowly to an ice-cold solution of
chlorosulfonic acid in the same solvent. The reaction is allowed to proceed at 0
°C for 30 min, and is then quenched and the product isolated.

The product from step 2 is converted to the final product via the procedure

15  presented in General Scheme 1.

Those skilled in the art will appreciate that similar reactions to those
described in the above schemes may be carried out on other compounds of
formula I. Starting materials for the above processes are either commercially
available, known in the art, or prepared by procedures well known in the art.

20 Exemplary compounds of the present invention are set forth below in Table I.
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Compound A 1H NMR (300 MHz, CDCI 3) 87.7753(d, J =8.4Hz, 1H, 7.56 (dd, J

=8.4, 2.4 Hz, 51 H, 7. 46 (d, =24 H, 1H, 520 (t, J=6.3 Hz, 1
H, 4.05 (s, 2H, 3 so~br'dHJ ECH12 ™ 2H), [ 8019 PEH: J| = 6.6 Hz, 2H),
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= 12.6 Hz, 2H), 1.52-1.68 (m 1 H), 1.20-1.40 (m 2H), 1.01 (s, 9H
Conpound C 1H NMR (300 MHz, CDCI3) 87.75 (d, J = 7.2 Hz, | H), 7.60 (dd, J
= 7.2, AWOwmmyulH). 7.44 (4 ) =21 H, 1H, 519 (i, IS, 1 H),
3.85 (d, J = 12.3 10 Hz, 2H), 3.19 (t, J = 6.3 Hz, 2H), 2.55 (td, J =
12.3, 2.4 He, 2H), 2.04 (s, 6H), 180 (br d, 3 = 12.9 H, 2H), 1.52-1.72
(m 1H), 1.22-1.44 (m 2H). Conpound DB5$H NMR (300 MHz, CDCI3) 87.77 (d, J
=7.8H, 1 H, 7.50-7.65 (m_2H), 7.44 (dd. J = 7.8, 1.2 Hz, | H), 5.15
(t, J = 6.0 HIAGL | d,cB 42 D89, 3017 (b, J = 6.3 Hz,
SH), 2.56 (t, | = 17 . 15 2H). 1.61 (s, 9H)
1.49-1.72 (m |1 2 NVR (300 Mz, CDCI 3)
87.73 (d, J =|8.6 I 7 2, 1 H), 7.41 (d, J =
21 H, 1H)), 495/t e = 12 3" . 2H), 3. 18
(t, J = 6.3 Ha,ARH|, %59, ({8 J Le12. 4 Hz, |9, |9 82(brd, ] = 12.6
Mz, 2H), 1.61|(s, 9Hpe—2011.42 (m |3 Conpound F 1H |NMR (300 Mz,
cDai 3) 87.72 (d, J|= 8 "1 H, 7/50%deh J =8.4,02.3 Hz, 1 H), 7.41
(d, 3 = 2.3 H J 3 | rd 3 =124 H,
SH), WD 03/ 047 303 (1 H, 2.96 (s,
3H). 2.59 (td. Hz, 2H), 1.61
(s, 9H), 1.50- 1H NMVR (300 Mz,
CDCl 3) 87. 74 ( P, 5 1 H, 7.42
(d, 3 =21 Hd 1 H), 3.90

(br d, J= 12. ,
2.57(dd, J=12. §,AT. 4z
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1.72-1.86 (m 2H); 1.50-1.70 (m 1 H);

1H NVR (300 WMHz, CDCI3) 88.22 (t, J = 2.7 Hz,
, L H, 7.90 (d, J = 8.7 BCI/US0H}q185
=8.7, 224 Hz, 1 H, 7.18 (td, J = 6.6,
, 6.31 (t, JHF =20 54 Hz
9
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12.9 Hz, 2H), 2.83 (t, J .6

2.4 Hz, 2H), 1.63 (br d, J
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10. 8 (mC2H) . O&oBnpound M I H NVR
(300 m RH), [7.57-7.68 (m 2H), 25
7.38 Hz,| | H)| 4.58 (t, J = 6.3 Hz,
1 H) =16.7 Hz, 2H)| 2.98 (s, 3H),
2.78 102 bz 2H-—1. 18-1. 40 (m
3H) . (t1°* 49 4 H, 1 H, 7.99
(td, .B8-7.45 (m .1
H) , : 2.4 Hz, 1 H),
6. 90 , 0 , 4.32 (t, J =
6.6 1 H 3= . WD 03/ 042174
PCT/ US02/ 36189 58 (tJ br d, J = 10.8
Hz, 2H), 1.38-1.54 {(m i H) 0-1.20 (m 2H).
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1 H, 7.32-7./42 (h—+H—F

4.02 (br d, 312 2H)

Hz, 2H), 1.66-1. 83 3H),

CDCl 3) 67.71|(d, 1 =& 3piz

7.39 (d, J =|2.1 Kz, 1 H), |4.
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7.41 (t, J =8 Hz, 1 H, 7.21 (t, J =8 Hz, 1 H), 3.30-3.42 (m 2H), 3.10
(ddd, J =13, 15 11, 4 Hz, 2H), 2.83 (br s, 2H), 1.48-1.62 (m 2H),
1.23-1. 47wprmp02Hy4 0.89 (s, 3H). Conpound AM H NVR (300 PRAAISIERKTES) 88. 66

(t, J=2Hz, 1H, 815 (td, J =8, 2 Hz, 1 H, 8.02(d, J =8 Hz, 1 H),
7.95 (dd, J =8, 2 Hz, | H, 7.57-7.66 g] H, 7.36 (t, J = 7.5 Hz, 1
H, 7.09 (t, J =7.5 Hz, | H, 4.29 (t,°8 =7 Hz, 1 H), 3.58 (ddd, J = 14,
6, 6 20 Hz, 2H, 3 46 (d, J = 7.5 Hz._ 1 H), 3.41 (d. J = 7.5 Hz, 1 H), 3.08
1. 529064 Hm 2H), 1.21-1.36

(ddd, J = 14, [Eb, 4 Hf CHg [9%(k,
(m 2H), 0.98(s, 8 Conpound AN MHz, |CDClI 3)| 87.74 (d, J = 8
Hz, 1 H), 7.54 (d F 2 Hz, :

dd

d b 1 J =12 H, |1 H, 5.10 (br

s, 1 H, 3.52|(ddd] J =12 6, 6 |Hz, 4 35 oH), 3.00 (ddd,
3 =12, 11, 4 Hg=—2 H . 7 (s. 3H).
Conpound AO 1H RMVR H, 8.03 (dt, J
= 1.6 H, 7.0 Hz, (m 2H), 7.47
(b, 1 H, 7.37 (t 1H, 7.05 (t, J
= 9.6 Hz 1H, 5. |19 (d, 1 = 6.6
He, 2H), 2.84lLt: 2H), 1.70 (m
1), 1.35 (dt|™] = 502/ 36185 59
Compound AP ' H NVR h, 7.00 (dd, J =
9, 2.7 Hz, 1 H), 6 C Hz, | H), 3.93
(br d, J = 12| He, 13 1H), 3.17 (d, J
= 6.3 H, 1 H, 256 ( g , 251180 (br d. 3
11.7 Hz, 2H), 1.61 (s C1.50-1.61 5 (m 1 H, 1.22-1.41 (m 2H).
Compound AQ ' H NWVR (30 | H, 8.07 (td, J
=8 1H, 1H, 8 05§pé’é#a,| R ééﬂgggé—m?—%‘ﬁ&@gﬁe 4 2.4 Hz, |
H) | 7.59-Ecﬁaggmd H), 737 (td 58 T 1, 710 (1d I =8 1k

H),571 1-3 97 (m 2529 3.45 (d, J = 6.3 Hz,

H), 3. 36 H(NMRJ(3Q06M3"ZH§DQI3 77:?(1;'1J-d§1& ZL’EH):L@ (dI.t)JF8C4 24 Hz2H) |

1

1

197 2507 441, 728w %—6%4)1H§81 s 2;’}5% JC%‘B%E‘%SF% 08 V5443980 Vg, 21 3)

12.3 Hz, 2H), 3.19 (t, J = 66Hz 2H), 2.59 (dd, J = 12.3, 2.4 Hz, 2H), 1.81 (br d, J

= 12.6 Hz, 2H), 1.52-1.68 (m, 1H), 1.20-1.40 (m, 2H), 1.01 (s, OH).
Compound G 'H NMR (300 MHz, CDCly) 57.75 (d, J = 7.2 Hz, 1H), 7.60 (dd, J =
7.2,2.1 Hz, 1H), 7.44 (d, J = 2.1 Hz, 1H), 5.19 (t, J = 6.3 Hz, 1H), 3.85 (d, J = 12.3

10 Hz, 2H), 3.19 (t, J = 6.3 Hz, 2H), 2.55 (td, J = 12.3, 2.4 Hz, 2H), 2.04 (s, 6H), 1.80
(br d, J = 12.9 Hz, 2H), 1.52-1.72 (m, 1H), 1.22-1.44 (m, 2H).
Compound D "H NMR (300 MHz, CDCls) §7.77 (d, J = 7.8 Hz, 1H), 7.50-7.65 (m,
2H), 7.4 (dd, J = 7.8, 1.2 Hz, 1H), 5.15 (t, J = 6.0 Hz, 1H), 3.95 (br d, J = 12.0
Hz, 2H), 3.17 (t, J = 6.3 Hz, 2H), 2.56 (t, J = 12.0 Hz, 2H), 1.80 (d, J = 12.0 Hz,

15 2H), 1.61 (s, OH), 1.49-1.72 (m, 1H), 1.22-1.42 (m, 2H).
Compound E "H NMR (300 MHz, CDCls) §7.73 (d, J = 8.6 Hz, 1H), 7.50 (dd, J =
8.6, 2.1 Hz, 1H), 7.41 (d, J = 2.1 Hz, 1H), 4.95 (t, J = 6 Hz, 1H), 3.93 (br d, J =
12.3 Hz, 2H), 3.18 (t, J = 6.3 Hz, 2H), .50 (td, J = 12.3, 2.4 Hz, 2H), 1.82 (br d, J
= 12.6 Hz, 2H), 1.61 (s, OH), 1.19-1.42 (m, 3H).

20 Compound F
'H NMR (300 MHz, CDCls) §7.72 (d, J = 8.4 Hz, 1H), 7.50 (dd, J = 8.4, 2.3 Hz,
1H), 7.41 (d, J = 2.3 Hz, 1H), 4.26 (t, J = 6.3 Hz, 1H), 3.92 (br d, J = 12.4 Hz, 2H),



=8.7, 2.1 Hz, 1 H), 7.42 (d,
3.78-3.88 (m 2H), 3.44 (d,
2.94 (dddwod3meimre, 11.2, 3
2H), 1.62 (s, 9H). Conpound
Hz, 1 H, 8.50-8.55 (m 1 H), 8. =
, 7.94-8.05 (m | H, 7.77 (dd, =R .4, 8. , 7.45-7.
5.13 (t, J = 6.6 Hz, 1H), 3.83-3.93 (m 2H), 3.41 (dd, J = 20
, 2H), 3(0&(t3J].=16(3rhlzﬂ+ﬂ) 2198, 3H)52.6M (I H)= 12462&I-I852(-|m1831Xbrd:0hﬁ0u

Ts o By H e e 4.8 30 6&9 Haf 262212 o3y 3 (e T
J:|Cd-,plgogn@@(tJ—82Hz H, 7.06 (t, J = 8.9Hz, 1 H), 5.43
7(d J= IHHﬂM?'Q_&(E) Dgl&(zdﬂ:DElﬁ SHT A0 =084, Mz, At gﬁaz(dslm a4, 3.1 48, Hz,
250 b2 e ey e B ek B it 2 YOI PR
15 He, %1%')6 HEIZ Zﬁ%@w d, ﬁdb éﬂqz QF@ 25%101 1J L=')12€ 243112 QHZ(FBﬂ(bH)
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J63d—|ﬂ 221)9H3212)(1d341.]7‘41(m,99+ﬂ{z J26Hz ,204191 (m 2H)

b e Tl SRR - 8 7
7 T O Y9 B G T (R
o, 24, 2HD, 387(@, J3+5.6 |3z QZH), B5724dd, JE 926 R4 B 2H),. 51 (nd, 245 .

766 (i M. 2 AR 1B o Bt S =i ol by 20,4 98 G 1) Ty 5
J = @ § ;'{&g JﬂHFmMﬂi:ﬂeﬁ) iz, é:Dtl% EsH?o 8324"bm @IP% é@(d i =Hsz3 65 (m

, 3.5 ) 2.88 (m 2H),
4 (m 2|H-I)) 7]546D66r(m 2H), 733'Qtrplouﬁd-leXI-ﬂ)l—I7MI7/F7 echm lez) 706@{ 9y (87. 72 (d

> S, odHat 48 (g vy ol Hy390:508 %y 2Py AoT 0 gy 2] 595 5,y
H . 3591 (§mHRH) 60-d. A (rhs2HYH).72-4.88(h P2HEH)50-1.70 (m, 1H); 1.20-1.38 (m,
2H)
Compound L "H NMR (300 MHz, CDCls) §8.22 (t, J = 2.7 Hz, 1H), 7.97 (td, J =
7.7, 1.8 Hz, 1H), 7.90 (d, J = 8.7 Hz, 1H), 7.38-7.48 (m, 1H), 7.31 (dd, J = 8.7, 2.4
Hz, 1H), 7.18 (td, J = 6.6, 1.2 Hz, 1H), 6.91 (td, J = 8.8, 1.2 Hz, 1H), 6.31 (t, Ju.r =
20 54 Hz, 1H), 4.41 (, J = 6.3 Hz, 1H), 3.79 (d, J = 12.9 Hz, 2H), 2.83 (t, J = 6.6 Hz,
2H), 2.77 (s, 3H), 2.56 (id, J = 12.9, 2.4 Hz, 2H), 1.63 (br d, J = 10.8 Hz, 2H),
1.38-1.57 (m, 1H), 1.02-1.20 (m, 2H).
Compound M
'H NMR (300 MHz, CDCls) & 8.52 (s, 1H), 8.07-8.21 (m, 2H), 7.57-7.68 (m, 2H),
25  7.38(t, J=7.5Hz, 1H), 7.09 (t, J =8.4 Hz, 1H), 4.58 (t, J = 6.3 Hz, 1H), 4.00 (d, J
= 12.7 Hz, 2H), 3.02 (t, J = 6.7 Hz, 2H), 2.98 (s, 3H), 2.78 (t, J = 12.7 Hz, 2H),
1.82 (br d, J = 10.2 Hz, 2H), 1.18-1.40 (m, 3H).
Compound N'H NMR (300 MHz, CDCls) 58.22 (t, J = 2.4 Hz, 1H), 7.99 (td, J =
7.5, 1.5 Hz, 1H), 7.90 (d, J = 8.7 Hz, 1H), 7.38-7.45 (m, 1H), 7.30 (dd, J=8.7, 1.8
30 Hz, 1H), 7.15 (td, J =7.8, 2.4 Hz, 1H), 6.90 (td, J =9.6, 1.0 Hz, 1H), 6.55 (t, Jir =
72 Hz, 1H), 4.32 (t, J = 6.6 Hz, 1H), 3.78 (d, J = 12.5 Hz, 2H), 2.78-2.90 (m, 4H),

1 H, 516 (t, J Hz
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Compound AZ 1H NMR (300 MHz, CDCI3) 8 8.52 (s, 1H), 8.15-8.25 (m 2H), 7.82
(d, J =8.7 H, 1 H, 7.56-7.71 (m 1 H, 7.32-7.50 (m 1 H, 7.02-7.19 (m
1 H, 5 0W0oo0em42114H), 4.01 (br d, J = 12.9 Hz, 2H), 3.20 @ECI/B3A83 Hz,
oH), 2.79 (td, J = 12.9, 2.4 Hz, 2H), 1.83 (s, 2H), 1.22-1.50 (m 3H). 15
Conpound BB 1H NNR(3 0 Mz, CDCI3) 88.28 (dd, J = 1 Hz, 8.6 Hz, 1 H), 8
(td, J=2Hz, 9Hz, H) 7.59(td, J=1 Hz, 8Hz,5B H), 7.52(td,J=1.4Hz, 8Hz,1 H),

7.48 (d, J =1 1H, 7.33 (dt, J =1.2 H, 7.7 Hz, | H), 6.86 (td, J =
2.2 Hz, 9235 &H*)Z5521Ht2|-1) H)634b|0d (/ch2108=H232H;138H>543mZ91H)$ 3

H, 3.23 = = 2.6 Hz, 13 Hz , 1.83 (d, J
= 13 ,gﬂ)(t»i72'(131311)9!)001201(m2%|41dt J = 3.5Hz, 13HzH)2H) Com(:)ound
BD 1H NMVR CDCI3) 87.82 (d, J =8.2 Hz, 1 H), 7.37 (dd, J = 8.2,
2.3 Hz, 1 (d, J = 2.3 H, 1 H, 6.63 (br s, 1 H, 392 (d, J =

iZ?g '(% 112+H)MR?(339 MHz, QD@!Q&BB’B(SZ’I‘H) 82215(11 (/t=d7 5JHz 1:2)4312(&&27%) |
B T H BIVRHa 0002 (Gobr 5 6, 161 6585769 1 TH) 7 8214 42 Y 4 P08 1t ”‘7’05”

2t e gl e o SRtel0y oh Y 2 A o S s ety 2,00

2H), 2805(t($1-152'ﬂH2128-B 1.68¢1.83 (th, 3)—@,21 90#12422!111 2H¢\ 50-1.71 (m 1 H)
0-1.4 ound DK 1H NMR ? 88.68_(d, J 26
Hz 1H) @gmg{ngA. K3 W(3@W4@D@s¥577§1|(ﬁ Jf&?%‘dﬂ)(r@@h}

(gd;é (s, gﬁ H232114‘%s HLQE& 39({) %2 2%—75 Hﬂi g‘o"%?r# & 2%?%12 %ﬁ( 3(592

Sp
J = -
1 J

_E

4‘?(1742H§3T3W30@V 3]69-&59 F@zlmm@ s, 0BH), 12, OWRS (35 BB, (B3N
2.33 Hz, I-é = 5H218Hz,1,801(dJ
7. 742Hd-d1 6@(&,@4}31 7(%%"% 1H), 7.61 (m 7.36 (t,

1H,
26 ) el AR yTNR o MElepiod] st Jm?”% {3%86@%()”*
(m 2M). 2157 161) 8210 (¢, JompoudHOCY ol (YR D N AHPIXB3Y. B bt )
TR I &ngwﬁ 21 5 =76 5. (). 33048 (o 2. 370G
15 11, 4 Hz, 2H), 2.83 (br s, 2H), 1.48-1.62 (m, 2H), 1.23-1.41 (m, 2H), 0.89 (s, 3H).
Compound AM
'H NMR (300 MHz, CDCl;) §8.66 (t, J = 2 Hz, 1H), 8.15 (td, J = 8, 2 Hz, 1H),
8.02 (d, J = 8 Hz, 1H), 7.95 (dd, J = 8, 2 Hz, 1H), 7.57-7.66 (m, 1H), 7.36 (t, J =
7.5 Hz, 1H), 7.09 (t, J=7.5 Hz, 1H), 4.29 (t, J=7 Hz, 1H), 3.58 (ddd, J= 14, 6, 6
20 Hz, 2H), 3.46 (d, J = 7.5 Hz, 1H), 3.41 (d, J = 7.5 Hz, 1H), 3.08 (ddd, J = 14, 11, 4
Hz, 2H), 2.96 (s, 3H), 1.52-1.62 (m, 2H), 1.21-1.36 (m, 2H), 0.98 (s, 3H).
Compound AN
'H NMR (300 MHz, CDCl) 67.74 (d, J = 8 Hz, 1H), 7.54 (dd, J = 8, 2 Hz, TH),
7.41(d, J = 2 Hz, 1H), 5.10 (br s, 1H), 3.52 (ddd, J =12, 6, 6 Hz, 2H), 3.04-3.14
25 (m, 2H), 3.00 (ddd, J =12, 11, 4 Hz, 2H), 1.61 (s, OH), 1.40-1.62 (m, 4H), 0.97 (s,
3H). -
Compound AO 'H NMR (300 MHz, CDCl3) 68.25 (d, J =9.3 Hz, 1H), 8.03 (dt, J =
1.6 Hz, 7.0 Hz, 1H), 7.64 (d, J = 8 Hz, 1H), 7.51-7.60 (m, 2H), 7.47 (b, 1H), 7.37
(t, J=7.7 Hz, 1H), 7.28 (t, J = 7.7 Hz, 1H), 7.05 (t, J = 9.6 Hz, 1H), 5.6 (b, 1H),
30 3.95(d, J=13Hz 2H),3.19(d, J = 6.6 Hz, 2H), 2.84 (t, J = 11.5 Hz, 2H), 1.81
(d;,J = 13.3 Hz, 2H), 1.70 (m, 1H), 1.35 (dt, J = 4.0 Hz, 11.6 Hz, 2H)
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H, 7.10 (t, J = 9.2 Hz, 1 H, 503 (b, 1 H, 3.68 (m 2H), 3.33 (g, J =
.1 Hz, 2H), 10 3.28 (s, 2H), 3.14 (m 2H), 1.92 (m 2H), 1.58 (m 2H),

.19 (t, WO03Ms7Hz, 3H). Conmpound DP ' H NVR (300 MHz, CBCIA)S083@869 (d, J
2.3 H, 1 H, 852 (m 1H, 819 (d, J = 8.0 Hz, 1 H, 7.97 (m 2H),
76 (dd, J =24 Hz, 8.6 H, 1 H, 7.48(m 1H, 4.46 (1, J =6.5H, 1
, 3.68 (m 2H), 315(s 3H), 3.13 (d%2] = 6.1 Hz, 2H), 3.04 (m 2H). 15
2.98 (s, 3H), 1.91 (m 2H), 1.55 (m 2H). Compound EGlHNI\/R(CDCIS) 8

7 99 (t JCompotiad AP I, NMR?(SO()cMHZ CD@Id)izé?Jﬂl—()d, J7= 94, < H)17.8D, (dd7J 53 (m

6 42 (b, 12%72 }i"%g]ﬂ)n??%jds gsaéé"jzlzﬂﬁ&) 5%@ ‘6(‘t6 HZV@) 23-&3&’ (Jshqgo 3
9, 281 (b 7P EGH o780 01126 3 Kb (dHli= 8.9Az( ) 2.48 (dadThe
A\

conmpounds of t hé present |nven fon exhibit ‘anti -| nf'l anmat or
i rrrrunormduJ/ at1é2r:y &:ﬂ; 244ﬂ;lz atd), ar&o (bsref o= il h. 7t He, 2 p4tere(a, 9dnY) Mﬂrbﬁé

nmedi cal rheumatoid arthritis, system c |upus
eryt herﬁat o) ﬁ)zgr%m?'ﬁp# %@1 er03| s gl aucoma, di abetes, osteoporosis,

( ! oSt eop s,
renal i sct‘@gm@ouﬁgmg(@r al stroke, cerebral ischema, nephritis, psoriasis,
al l ergy, niT ammat or isorders of the lungs and gastrointestinal tract

g[H'éZ :

such as Cr ThNVR (3G GDAls) expbpdt, of 52.4 it t1H)d B 0y @drbs=Sud HzstH),

i eonce ( EBU T BRI 7SR AL 8 M4 RN BYEE bﬁ‘?gﬁ%@"?%ﬂ
demnstrataedsbyr&cﬂwlryo'(w Ueafphkowp@ @Wtaw E@trezltmj 3PP
receptor |igands were screened for the abil

CP- 55,1940 2t} 3ottt nlg™ 603 Hac bithihdd(d oénr@a%i‘ﬁowl r%dérﬁdddsJ \A@®[31'Q) 2474

PCT/ US02/ | ly diluted Di | uent Buff
(50 i i B2y 74U PG HHRIN T 5 B 10% Dso, 0. 36%
met hyl Celd:wn sand AR NROERR) MHZ %@lgpf3<ﬁ7wr(apgr=e@7l Mz, 109 E@d, J

Aliquots ( were transferred into 96-well mecrotiter plates Menbr ane

prepar at i o'-Fﬁs7o? ridg,oth), defit (hutma. ’EHZaﬂdhlﬁ o {(ld JceB.8ridz. et . Rﬂ?@@@dmr
i o ogy srehcet (L8 I Sn Ry 5 Re (G Sgir ol R 2 a4 R O
pPH 7.25 1 MM ADTA9B2107 My @D, 1064L1%9 (m, 2H), 1.62 (s, 9H).
Compound AS
'H NMR (300 MHz, CDCls) 68.69 (d, J = 2.1 Hz, 1H), 8.50-8.55 (m, 1H), 8.19 (d,
J=8Hz 1H),8.02 (d, J =8 Hz, 1 H), 7.94-8.05 (m, 1H), 7.77 (dd, J = 2.4, 8.0 Hz,
1H), 7.45-7.55 (m, 1H), 5.13 (t, J = 6.6 Hz, 1H), 3.83-3.93 (m, 2H), 3.41 (dd, J =
20 6.0, 20 Hz, 2H), 3.01-3.11 (m, 2H), 1.83-2.05 (m, 2H), 1.62-1.85 (m, 2H)
Compound AT'H NMR (300 MHz, CDCls) 58.26 (d, J = 8.8 Hz, 1H), 8.04 (dt, J =
1.8 Hz, 7.5 Hz, 1H), 7.65 (d, J = 8.2 Hz, 1H), 7.49-7.61 (m, 3H), 7.38 (t, J = 7.5
Hz, 1H), 7.29 (t, J = 8.2 Hz, 1H), 7.06 (t, J = 8.9Hz, 1H), 5.43 (t, J = 6.3 Hz, 1H),
3.87 (d, J = 15 Hz, 2H), 3.43 (dd, J = 6.3 Hz, 20 Hz, 2H), 3.2 (dt, J =2.8 Hz, 12.3
25 Hz, 2H), 2.0 (dt, J = 2.9 Hz, 12.1 Hz, 2H), 1.80 (m, 2H).
Compound AU "H NMR (300 MHz, CDCl;) 68.58 (dd, J=1.2 Hz, J=1.2 Hz, 1H),
8.05 (dd, J=8.4 Hz, J=1.15 Hz, 1H), 7.76 (dd, J=8.4 Hz, J=2.2 Hz, 1H), 7.48-7.6
(m, 1H), 5.34 (t, J=6.5 Hz, 2 H), 3.9 (dt, J=13.7 Hz, J=2.5 Hz, 2H), 3.4 (dd, J=20.5
Hz, J=6.3 Hz, 2H), 3.12 (dt, J=12.9 Hz, J=2.6 Hz, 2H), 2.04-1.91 (m, 2H), 1.88-1.6
30 (m,2H).
Compound AV "H NMR (300 MHz, CDCly) 58.66 (t, J = 2.3 Hz, 1H), 8.13 (m, 1H),
8.02 (d, J = 8.4 Hz, 1H), 7.74 (dd, J = 8.3, 2.2 Hz, 1H), 7.61 (m, 1H), 7.36 (¢, J =

NI NI PP




BSA). Aliquots (50 pL) were added to each well of the mcrotiter plate. The
bi ndi ng reactions were initiated by addition of [3H CP-55,940 (New Engl and
10 Nucl eawOH3MI74051; specific activity =180 G /nmol) toPeaarsomsdiBs of the
mcrotiter plate. Each 100 pl reaction m xture contai ned 0.48 nM [ 3H]
CP-55,940, 15 jig nenbrane protein in binding buffer containing 1 % DVSO
and 0.036 % nmethyl cellul ose. Follow R incubation for 2 hours at room
tenperature, the reactions were filtered through 0.5%

T D r sy el i e mpnzrciag o
tines witHZRRNISE burdor 30(9;&%?4{!5 18 (mhgﬁ)-ﬂeéﬁ?hgb 5 tinmes with

30l ot CelBRypdANC ARSI il ce BT (B T8RP e
oSl 11 0, G o W 30 Tttt hai ne a7 Lo & appEa S Do, | C).
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bi ndi ng agLia/kty, Izrp_,c)tgemr ng@&ojﬁg__(,;h’ by) 1999 (WZH}“‘?.GW(‘?R@Z}Q)J nvention al so

relates t0 a pharmacéuti cal nposi‘tron” conpri'sing a conpound of fornula I
of this iQumpound AXd a pharmaceutically 25 acceptable carrier. The

ds, of f la | b i ni i i d f
nown T o BBESLRDD Rtz (GDCI o0 (2 (ke ekl 1B 7 S8 o FT G 8o nimg
th j tq I
phar maceut NEd 19 (ot 8 Bbfes T8 F B4R AL Sp0 i ) ROY RS SN2 (5 SFD
t echnigues 943us RHhdIage @) &l.5Y (@tHpt A8l (e &t pi ents and 30 additives

i ncl ud -t oxi tible fill i.nd di si f :
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par ent er als, 1H)anddebrd| J =s1heHAREYYS,20i (btf b tiz, aH), 2.304td, dgudd.9, 2.4

i nhal ation, rectal and_ topical appropriate unit fornms of

T
adni ni st r B 3'?1)&115319%1’@%&}2%'8@95&? as tablets, capsules, powders,

Facheid; BSRMAER 8O LR, BUIETFA IR g ol e, 414, i

J=2Hz, 9 Hz, 2 H), 7.59 (td, J = 1 Hz, 8 Hz, 1 H), 7.52 (td, J = 1.4 Hz, 8 Hz, 1 H),
7.48 (d, J = 1 Hz, 1 H), 7.33 (dt, J = 1.2 Hz, 7.7 Hz, 1 H), 6.86 (td, J = 2.2 Hz, 9.2
Hz, 2 H), 5.17 (b, 1 H), 4.01 (d, J = 13 Hz, 2 H), 3.79 (s, 3 H), 3.23 (d, J = 7 Hz, 2
H), 2.91 (dt, J = 2.6 Hz, 13 Hz, 2 H), 1.83 (d, J = 13 Hz, 2 H), 1.72 (m, 1 H), 1.41

20 (dt, J = 3.5Hz, 13 Hz, 2 H)
Compound BD "H NMR (300 MHz, CDCls) 67.82 (d, J = 8.2 Hz, 1H), 7.37 (dd, J =
8.2,2.3 Hz, 1H), 7.23 (d, J = 2.3 Hz, 1H), 6.63 (br s, 1H), 3.92 (d, J = 12.4 Hz,
2H), 3.24 (t, J = 6.3 Hz, 2H), 2.60 (id, J = 12.4, 2.3 Hz, 2H), 1.78 (brd, J = 12.6
Hz, 2H), 1.63 (s, 9H), 1.20-1.47 (m, 3H).

25  Compound BE 'H NMR (300 MHz, CDCls) §7.76 (d, J = 7.2 Hz, 1H), 7.61 (dd, J =
7.2,2.1 Hz, 1H), 7.44 (d, J = 2.1 Hz, 1H), 519 (t, J = 6.3 Hz, 1H), 3.89 (d, J = 12.3
Hz, 2H), 3.18 (t, J = 6.3 Hz, 2H), 2.57 (td, J = 12.3, 2.4 Hz, 2H), 2.16 (s, 3H), 1.82
(brd, J = 12.9 Hz, 2H), 1.50-1.71 (m, 1H), 1.20-1.41 (m, 2H).
Compound DK *H NMR (300 MHz, CDCls) 58.68 (d, J = 2.26 Hz, 1H), 8.51 (m,

30 1H), 8.18 (d, J = 7.9 Hz, 1H), 7.98 (m, 2H), 7.76 (dd, J = 8.4, 2.1 Hz, 1H), 7.48 (m,
1H), 5.28 (b, 1H), 3.67 (m, 2H), 3.26 (s, 2H), 3.14 (s, 3H), 3.04 (m, 2H), 1.90 (m,
2H); 1.54 (m, 2H).




i ntramuscul ar, intravenous, intranasal, intraocular, subcutaneous or rectal
forms of admnistration. Wien a solid conposition is prepared in the form
of tabl etwpoa/oge174 a wetting agent such as sodium |l auryl ®arfisoe3ash be
added to mcronized or non 10 microni zed conpounds of fornula I and m xed
wi th a pharnmaceutical vehicle such as 5| lica, gelatin starch, |actose,
magnesi um stearate, talc, gum arabic oflthe Iike. The tablets can be
coated with sucrose, various polyners, or other appropriate substances.
Tabl ets @cﬂnb@urﬁdwélel NIRAS00MHayeDE 1) roBdtyed) s12.3@ Hey di) & dAdidy  and

2t 15 prevecatmiirsd, ey %qms”eil B8z, dbpng ot LEREEAS the ke A
prepar at 'ng%ﬁ 3&610“ A 4 ﬁ}f Hrﬁaf%' (B 9o Pg, @P[f)ar# AR, Je= 6.7 Hb)/

m xi ng t uent’, such as coI or a cerol
ester, arglggi(ff;ortPR3atd r(lg, IBPH)';} 3.¢5yHt U618 HZUEH),I 308 ($T<b,f Hbr2.88r8 g'é atin
capsul es. A preparatiaon i he formof a syrup or elixir can contain the
activé® prt ﬂ%l(m H)Qﬂﬁ?cﬂ@b , €.9., Wth a sweetener, nethylparaben and

propyl par@gﬁgogﬁd%l septi cs flavoring agents and an appropriate col or.

Wat er - wders or granules can contain the active principle
m xed, e.'g NMR {(B00iINIH2y €BALS, 5\&66 i(hg agehtl, dH)s8ddelmai HY) &ehdd, J Such as

I I lid |l her 1J
Sgeﬁtv's“yzéy&é&ﬁﬂf %8 RO 216 Gt o s 1 By 1) o Pxpbost o Fos

whi ch may P §r3§2ﬁ291 g%b ((B' ﬂPlI§*V:§68‘5(H 'ZH)) Bt33 > 2@t aHz, 2H),

t enper at uﬂé for éxarrpr e coc er Or polyethy eg écol S. Parent eral,
i nt r agpas ad.261(s] 2, Bt ar 2B AR o, 2H)oh.SEEM, t';’é")pﬂd\Ql (ét A e.g.
aqueous suspenS|ons i sotonic saline solutions or sterile and 30 |njectable
sol uti ons_@ﬁlﬂgﬂﬂﬁl@% phar macol ogi cal |y conpati bl e di spersants and/ or

0l ubl || 261 fukqs0B KRR EDAIOPY.603400 KRB 192, 9 BEDithenEcB0dh, IO

03/ 042174 to prepare an aqueous solution for
i ntravenog® MHgj B4, i7e87 (i 2H3 7[0'66 &dldh) b= 244 Has8.6aHz.d .ol 48, 1@')94 464f J

b1 opyl encr a5 1Hind-a8 Pa2Emipdssartae a Lk eE BB OA B8y
oi Iy S0l ubin < 8H§Ct 8kI(m, i2Rh! fmESENI2).y can be prepared, e.g., by
Compound EG
1H NMR (CDCl3) 8 7.99 (t, J = 8 Hz, 1 H), 7.72 (d, J =9 Hz, 1 H), 7.59 (s, 1H),
7.53 (m, 2 H), 7.32-7.19 (m, 2 H), 7.04 (t, J =9 Hz, 1 H), 6.73 (d, J = 8 Hz, 1 H),
6.42 (b, 1 H), 4.68 (m, 1 H), 3.89 (d, J =14 Hz, 2 H), 3.0 (t, J = 7 Hz, 2 H), 2.94 (s,
20 3H),281(t J=12Hz,2H),1.78 (t, J =12 Hz, 2 H), 1.64 (b, 1 H), 1.28 (m, 2 H).

The compounds of the present invention exhibit anti-inflammatory and/or
immunomodulatory activity and are useful in the treatment of various medical
conditions including, e.g., rheumatoid arthritis, systemic lupus erythematosus,

25  multiple sclerosis, glaucoma, diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemia, nephritis, psoriasis, allergy, inflammatory disorders of
the lungs and gastrointestinal tract such as Crohn’s disease, and respiratory tract
disorders such as reversible airway obstruction, asthma, chronic obstructive
pulmonary disease (COPD) and bronchitis. This utility is manifested as

30 demonstrated by activity in the following assay.

Potential cannabinoid receptor ligands were screened for the ability to
co}r_lpete with [°H] CP-55,940 for binding to recombinant cannabinoid receptors.



5 solubilizing the active principle with a triglyceride or a glycerol
ester. Topical adm nistration can be provided by using, e.g., creans

oi nt ment sworos/ogals. Transdermal administration can be prowbdﬁmobmn&sing
patches in the formof a nultilaninate, or with a reservoir, containing
the active principle and an 10 appropriate solvent. Adm nistration by

i nhal ation can be provided by using, e®g., an aerosol containing sorbitan
trioleate or oleic acid, for exanple, together with
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rel ease forms which can be used in the 20 case of chroni
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conmpound 5 0 I sease or’ condition cited above

i s about Rl ih@i@dﬁﬁgtauma (6O Tafs pid dy2 viembh EDTA, eV Mgllefei %bl y about
0.001 to about 10 ng/ kg. For an average body wei ght of 70 kg, _25 the
dosage | eBSA)i lighetse5ord.)iwenm adstegt todachtwelboltie migootigr B'ﬁ?%lrﬁﬁe per day,

given in a_sjngle 2-.4 divided.d '
et o m neBINNE feackpRSHETa i LaieHity Sapiiatiol S EEeraeay R ERI8 ancy of
the ﬁ@f‘pgﬁf&%a?%gge*r%m?@pe&ih@ Rty MEOTYmMENG shemwenof tesmiorstites! t he

patie ~Conpou of the present invention can be_can be used in
conbi nat i piate.3Easht100dilseastiomuitase eontaimed s mit PH] &GhBH48e 38 Hdbed

oroi m oo, e - ; : .
Lo the ccmATIPENGIRPEN IMORENSEdIS P ROTE b 9 Ehatd BB mBiyfcr ™ ' "
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(PDR) as well _ herapéuti c protocols well known in the art. %) ounds of
the presemtere fittered througn0 158 palyeliwleryemine-goatedd s filker plates (Uni itor
15 96, Packard) with a TomTec Mark 3U Harvester (Hamden, CT). The filter plate

was washed 5 times with binding buffer, rotated 180°, then re-washed 5 times with

binding buffer. Bound radioactivity was quantitated following addition of 30 pl of
Packard Microscint 20 scintillant in a Packard TopCount NXT microplate
scintiliation counter. Non-linear regression analysis of the resulting data was
20  performed using Prism 2.0b (GraphPad, San Diego, CA).
Compounds of the present invention were found to exhibit CB2 receptor
binding activity in the range of 0.1 to 1000 nM.
The present invention also relates to a pharmaceutical composition
comprising a compound of formula | of this invention and a pharmaceutically
25  acceptable carrier. The compounds of formula | can be administered in any
conventional dosage form known to those skilled in the art. Pharmaceutical
compositions containing the compounds of formula | can be prepared using
conventional pharmaceutically acceptable excipients and additives and
conventional techniques. Such pharmaceutically acceptable excipients and
30 additives include non-toxic compatible fillers, binders, disintegrants, buffers,
pre\servatives, anti-oxidants, lubricants, flavorings, thickeners, coloring agents,

em‘ulsifiers and the like. All routes of administration are contemplated including,



with Hl antagonists described herein above, the adm nistration and dosage
of .5 such agents is as according to the schedule listed in the product

i nf or mat iwo oshert4 of the approved agents, in the Physici @a3/1Beykc1Ref er ence
(PDR) as well as therapeutic protocols well known in the art. Conpounds of
the present invention can be can be used in combination wth conpounds
useful in the treatment of nultiple sch®rosis described herein 10 above
the administration and dosage of such agents is as according to t he ’
fﬁQEdgLié’!“Eﬁgﬁm“Eid‘k@ e]tgémbﬂalt tr?némmljmbwmowf, irtream &ved agents, in

_ i ans Desk Reference s well as therapeutic proto
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t he treatment o?u psoriasis described herein above, the administrati onI and

dosage ofadialst@agient s i s as according to the schedule listed in the

product infor i on sheet of t. i i £
Ret er ance. ( POR)NS8 asnid SR Rprun BOPIeBAEit FERRIm of gt oke, £ WSt
will be Sé%ﬂ&hfa@, dJansR Ialdy] s@fhté Bahhe added foanicrdwized o nbst rati on of the

25 agents I'n conbination with the conmpounds of the t. ti
can W@ wmidrenizes pempongdsof foranula $ aaddanixed ygtha BBPBHa% {C%ﬁgé}liﬁ‘é\%\(ﬂ%ﬁf:‘ggts

of the agent.s on,that, di . i
The. oki | 1A lic hedhiath S8R as AbAGpet UnPEparABISR, tigidbie SPEILIREDS and
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the adm nistered 30 agents on the patien
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linit{9g preeicteraned imervals, e.g., by using ionic resins and the like.

A preparation in the form of gelatin capsules may be obtained, e.g., by
mixing the active principle with a diluent, such as a glycol or a glycerol ester, and
incorporating the resulting mixture into soft or hard gelatin capsules.

A preparation in the form of a syrup or elixir can contain the active principle

20 together, e.g., with a sweetener, methylparaben and propylparaben as antiseptics,
flavoring agents and an appropriate color.

Water-dispersible powders or granules can contain the active principle
mixed, e.g., with dispersants, wetting agents or suspending agents, such as
polyvinylpyrrolidone, as well as with sweeteners and/or other flavoring agents.

25 Rectal administration may be provided by using suppositories which may
be prepared, e.g., with binders melting at the rectal temperature, for example
cocoa butter or polyethylene glycols.

Parenteral, intranasal or intraocular administration may be provided by
using, e.g., agqueous suspensions, isotonic saline solutions or sterile and

30 injectable solutions containing pharmacologically compatibie dispersants and/or

solubilizers, for example, propylene glycol or polyethylene glycol.



di scl osed herein. Alternate mechanistic pathways and anal o

Wi |1 be apparent to those skilled in thg art. y5 EXAMPLE | gcc))usqstiggt KITAEISES
N H 02 wWormpounds 1 Step 1. A mixture of PCT/US02/36185

4-(trifluoroacetam donethyl)piperidiniumtrifluoroacetate (16.1 g, 49.6

mml) and triethylamne (15 ni, 11 g, 109 nmol) in CH2Cl 2 (100 10 1n1_) was

cooled to 0 C and a sol ution of p-chl dibbenzenesul fonyl chloride (11.5 g

54.5 mmol) in CH2ClI 2 (100 nmL) was added dropw se by cannula over 5 mn. ’

The ice bath vags eEparaad dqueousaelution fawristralemwdinieztipnoit isepbssitie 18 h
at rt. The reaction m xture was poured into water. The | ayers were

ztrag::]?zeldgajgrd ad’:v\(,be;*rsgky(qnt,I%geﬁn\ﬁéﬁl‘zﬁ*&kﬁ\ﬂ%?%@“ﬁﬁ% orAlyeo! sefl agonpi ned
The® sl v RLeEE ShARLPE by et 4 g HybRapies it athas | S e

NACF3 S 1\)dh@20. Aribiipsplation irfedtile idtramuBallarly ¢a8 belpreparedvieith, Bxane
17 nmmol ) was added dropw se 20 o 0 a solution of Conpound 1 ,

‘ad : ver 10 mn. t
gé 8'[2:58n Slllutﬂt?f_ﬂﬂ)ﬂ')e @W'W'W%?Mﬁ%aﬁfg'y@f@e@r aP¥CrOL 6P g or ange- yel | ow
( was . ‘o ; Ui td an k- i
di carbonat e (3.#‘%@%'%’%‘& r?gf}lgéo%rggﬂﬁﬂ;bymgﬂh%d%ga Cg%/arﬁg'acmﬁ?’éamgr?dr t he
reacti on dggjgture was stirred at -78 C for 5 h. The reaction mxture was

R S S R e
ifiatfidte "6oRRH a reservoir, containing the active principle and an
10  appropriate solvent.

Administration by inhalation can be provided by using, e.g., an aerosol
containing sorbitan trioleate or oleic acid, for example, together with
trichlorofluoromethane, dichlorofluoromethane, dichlorotetrafluoroethane or any
other biologically compatible propellant gas; it is also possible to use a system

15  containing the active principle, by itself or associated with an excipient, in powder
form.

The active principle can also be formulated as microcapsules or
microspheres, e.g., liposomes, optionally with one or more carriers or additives.

Implants are among the prolonged release forms which can be used in the

20 case of chronic treatments. They can be prepared in the form of an oily
suspension or in the form of a suspension of microspheres in an isotonic medium.

The daily dose of a compound of formula | for treatment of a disease or
condition cited above is about 0.001 to about 100 mg/kg of body weight per day,
preferably about 0.001 to about 10 mg/kg. For an average body weight of 70 kg,

25  the dosage level is therefore from about 0.1 to about 700 mg of drug per day,
given in a single dose or 2-4 divided doses. The exact dose, however, is
determined by the attending clinician and is dependent on the potency of the
compound administered, the age, weight, condition and response of the patient.

Compounds of the present invention can be can be used in combination

30 with disease modifying antirheumatic agents described herein above, the

administration and dosage of such agents is as according to the schedule listed in



with brine, dried over MySH, and filtered. The sol vent was evapor

yield 5.54 g (82% of Compound 2. d NH2 SN 02005 Corrpoggdagegt 28
3. Conpouwo 03/05764 g, 11.4 mmol) was dissolved in MeOH (PTO/USL)/3618A

sol ution of potassiumcarbonate (11.1 g, 80.0 mol) in water (100 m-) was
added and the reaction m xture was stirred at it for 12 h. The sol vent was
removed under reduced pressure and the6besulting white paste was dil uted
with 10 water (-20 nL) and extracted with Et OAc (3 x 100 nlL). The conbi ned
organi ¢ @xigraghét Mﬁfrma\h@ﬁfsﬁdet/\d)ﬁthetﬁppn@vedllagmtspmethel‘FUS@mlamBeSk| tered.

The sol vent was eva ted t | d
NSCF3 H Refexence (F\C/D%) rsgé\?ell@sof@é;ﬂéeﬁjﬁﬁ §f§| ﬁbﬁg\e{f‘ rgﬁ?%% ng 3O} 3624 gc;j,
8.80 mmol) and oehg)otug\gg Wtjlé" dint ﬁw@nﬂi‘m c%ntrl GanlSe 0884 In bémbiiaEbA (90

m-) was coole a solution o uororret hanesul foni ¢
anhydr i dewftd +1 ﬁﬂataganiétsgde&rfbem’nﬁréaml aboveHih@ adrhirfstration avad daskErIolr opwi se

"hto gl upiareasenions reescabing looh® seheduleditnt B the RpaleChighitiehafiesha t he
ag. | aver iz aeﬁr@%@%d Q%mst fh tﬁb%ncﬂ}% pesibRaestcRBe IPDR)i Walygs s vere

washed wi over and filtered. Solvent was evapor at
ed
to affOthI‘@ﬂamdtlc ;Frmdidmﬁwpliﬂ(nbwnamrthmaﬁ sgc (4:1 hexane- Et OAc) a]l‘oforded

2.345 g (56% 8ompo oq the &)re)senwaven IQ# %%X%e C%TF( lyé% g @rjréémbﬁgatl'éﬁANPLE M
with compounds useful in the treatment of multiple sclerosis described herein
10 above, the administration and dosage of such agents is as according to the
schedule listed in the product information sheet of the approved agents, in the
Physicians Desk Reference (PDR) as well as therapeutic protocols well known in
the art.
Compounds of the present invention can be can be used in combination
15  with compounds useful in the treatment of psoriasis described herein above, the
administration and dosage of such agents is as according to the schedule listed in
the product information sheet of the approved agents, in the Physicians Desk
Reference (PDR) as well as therapeutic protocols well known in the art.
Compounds of the present invention can be can be used in combination
20  with compounds useful in the treatment of psoriasis described herein above, the
administration and dosage of such agents is as according to the schedule listed in
the product information sheet of the approved agents, in the Physicians Desk
Reference (PDR) as well as therapeutic protocols well known in the art.
It will be apparent to those skilled in the art that the administration of the
25 agents used in combination with the compounds of the present invention can be
varied depending on the disease being treated and the known effects of the
agents on that disease. Also, in accordance with the knowledge of the skilled
clinician, the therapeutic protocols (e.g. dosage amounts and times of
administration) can be varied in view of the observed effects of the administered
30 agents on the patients, and in view of the observed responses of the disease to
the administered agents.

4

Y



O-,0 NCF3 S/INH 02 OO Conpound I. Conpound 4, from Exanple |, step 4
(65 ng, 0.12 nmmmol) was dissolved in MeCOH (1 nL) and pal ladiun(ll)

hydr oxi deworosoaibon (4 ng, 20 wt% 5 Pd, 0.006 nmol) was aedediSoTb@Ess eacti on
m xture was stirred under hydrogen atnosphere (anbient pressure) for 15 h,
then filtered through a short pad of silica gel, eluting wwth EtOAc. The
sol vent was renoved to provide a clear Pl m which was purified by sgc
(2:1 hexane-Et OAc) to yield 55 ng (91 % of Conmpound 5(1). EXAMPLE Il C /
S NI-12 \ | , Nrefollodvitgy spanptesallSitegie the Poemaratibmuof somefof@epound 1 (34.6
g, 93 mmol) in M 8Q0 was adde sol ution of .potassi um carbonate
(o0 g, "Gs0tamBPYIS Ot eI A1 afs Redods GritieA® uhtindBe gl erioRo 15
h. The sol yigAbs¥@herAAP NIt RstedRECH ISt RRhAEGs WAT dPRIddduseRriEHRBE RN

Et OAc (500 nL) and water (1000 _ntg. The 15 organic | ayer was w t hdrawn, and
the aq. | ayeappearentio thasecskiltagrinitbe afi.th Et OAc (5 x 200 nL). The comnbi ned
organic |layers were dried over MgSO4 and then filtered. Solvent was

renoved. under reduced pressure to yi .E5|g (80% of Conmpound 6. O C
/ SNSCF3 \ ~"NHO02 Conpound 2. A solution of Conpound 6
above (21.5 g, 77.6 mmol) and triethylamne (32 @L, 24 g, 233 mmol) in
CH2CI 2 (350 nL) was cool ed dlo -78 C

)J\C

0,
Compound 1
Step 1. A mixture of 4-(trifluoroacetamidomethyl)piperidinium trifluoroacetate
(16.1 g, 49.6 mmol) and triethylamine (15 mL, 11 g, 109 mmol) in CH2Cl> (100
10  mL)was cooled to 0 °C and a solution of p-chlorobenzenesulfonyl chloride (11.5
g, 54.5 mmol) in CH2Cl, (100 mL) was added dropwise by cannula over 5 min.
The ice bath was removed and the reaction was allowed to proceed for 18 h at .
The reaction mixture was poured into water. The layers were separated and the
aq. layer was extracted with CH;Cl,. The combined organic layers were washed
15  with brine, dried over MgSQy, and filtered. The solvent was evaporated to afford
16.8 g (96%) of Compound 1.

N H
S/

Compound 2
Step 2. n-BuL.i (9.8 mL, 1.7 M in hexane, 17 mmol) was added dropwise
20 over 10 min to a solution of Compound 1 (4.92 g, 14.0 mmol) in THF (100 mL) at
" =78 °C. The resulting orange-yellow solution was stirred at —78 °C for 30 min. A
solution of di-t-butyl dicarbonate (3.7 g, 17 mmol) in THF (40 mL) was added by
cannula and the reaction mixture was stirred at =78 °C for 5 h. The reaction
mf‘gdure was partitioned between water (200 mL) and EtOAc (200 mL). The aq.



WO 03/042174 PCT/ US02/ 36185 69 and a sol ution of trifluoromethanesulfonic
anhydride (22 g, 78 mml) in CHC2 (250 nl-) was added dropw se over 2 h.
The reactwonsiuxvure was stirred for a further 2 h at - 7@c@/usoneqssi | ut ed
with CGH2Cl2 (500 nl). The organic solution was washed with I N HCl, water,
and brine, then dried over MgSO4, and filtered. 5 Sol vent was evaporated to
afford 28.3 g (87% of Conpound 7. O-6/0Cd NSCF3 H S S02 I \ ~F
Compound 8 Step 3. n-BuLi (4.7 nL, 2.5 Min hexane, 12 nmol) was added
dropw se |éyé?wa%0e>ma&téd>aﬁaiﬁqmm EeDAef Thergoptsided ofgarddlayerdwbie washgd i n
THE (50 nl-) at - 78 C. The resulting solution was stirred gt .78 C for 30
?HE.(ﬁos?ﬂwmihrmeoﬂrladgvgrm%ucﬂr@ﬁﬂ 59 The sglvengwag evapgra 8‘?‘50%1#%') in

- la and the reaction mxture was stirred at
-78 C for 5§%&Q§%%gt%ﬁg;ﬁ%mme to warm to rt over -12 h. The reaction
m xture was neutralized withGlat ed a I§1o|ution and was
partitioned between water (200 nd Bt CA (ZCM ). The aq. |ayer was
extracted again with EtOAc. The edNQrgani c |ayers were 15 washed with
brine, dried over MgSH4, an;i;&)\lte ed. SThe™~sol vent was evaporated to a

O

solid. After purification by c 21 Qéxane-EtOAc), 2.52 g (83% of
Conmpound 8 was obtained. OS] -CF3 02 s02 | \ ~F

5 Compound 3
Step 3. Compound 2 (5.54 g, 11.4 mmol) was dissolved in MeOH (110 mL).
A solution of potassium carbonate (11.1 g, 80.0 mmol) in water (100 mL) was
added and the reaction mixture was stirred at rt for 12 h. The solvent was
removed under reduced pressure and the resulting white paste was diluted with
10  water (~20 mL) and extracted with EtOAc (3 x 100 mL). The combined organic
extracts were washed with brine, dried over MgSOy, and filtered. The solvent was

evaporated to yield 3.41 g (84%) of Compound 3.

Cl
/O/\
S

Step 4. Compound E A solution of Compound 3 (3.14 g, 8.80 mmol) and
15  triethylamine (2.5 mL, 1.8 g, 18 mmol) in CH2Cl> (90 mL) was cooled to —78 °C

and a solution of trifluoromethanesulfonic anhydride (1.6 mL, 2.7 g, 9.7 mmol) in

O

)

N\

/S\
CFj

Ir=z

CH.Cl, (10 mL) was added dropwise over 5 min. The reaction mixture was stirred
at —78 °C for 1 h, then poured into saturated aq NaHCOj3 solution. The organic
layer was withdrawn.and the aq. layer was extracted with EtOAc. The combined

20 organic layers were washed with brine, dried over MgSOQq4, and filtered. Solvent
was evaporated to afford an oil. Further purification by sgc (4:1 hexane-EtOAc)
afforded 2.545 g (56%) of Compound 4 (E).



20 Step 4. Compound BA Conpound 8 (1.42 g, 2.59 mmol) was dissolved in dry
Cl-12C2 (25 mM-) and cooled to 0 C Solid MCPBA (3.58 g, -50 wt % 1.79 g,
10. 4 WO O80®4212424 PCT/ US02/ 36185 70 nmol ) was added port iPemESe36185he
resulting suspension was stirred at 0 Cfor 5 mn and at rt for 18 h. The
reaction mxture was diluted with CH2Cl2 (-500 nL) and washed successively
with saturated aq NaHCO3, water, and brBée, dried over MSO4, and
filtered. Evaporative renmoval of the solvent afforded a solid that was 5
purified by sgc (2:1 hexanes-Et QAc) EXAMPEEd 1.34 g (89% of Conpound 9.
Compound 9A H ~~~F N+ Y-000Et H~/ CI O C 1) :::Ocl Me Me Me CEuCl Et3N |

02 SINSOCI NHzz Oz 24 NB/MOH & C Me@\\gg BuLi Me / F
1) BH3. CH3SCH3 Me O F 0 . N NHTEA™, SN~ SN, Of _SO2 z 2) SSPy z
Oz 3) nCPBA N g Li OH di oxnae G F M|/ |(B'¢ NHz ©F OSO GF3 . Me

~NHSCLCF3 SAN EtN 02 S0z SO~
1 (4.82g, 30.6 nmol) was dj gsol
(con. 40 nL) was added fol

Compound 9A Conpound 2: Conpound
HOAc (60 10 nlL) at 0 C. Then HC
adfii ti on of NaNC2

Compound I. Compound 4, from Example |, step 4 (65 mg, 0.12 mmol) was
dissolved in MeOH (1 mL) and palladium(ll) hydroxide on carbon (4 mg, 20 wt%

5 Pd, 0.006 mmol) was added. The reaction mixture was stirred under hydrogen
atmosphere (ambient pressure) for 15 h, then filtered through a short pad of silica
gel, eluting with EtOAc. The solvent was removed to provide a clear film, which
was purified by sgc (2:1 hexane-EtOAc) to yield 55 mg (91%) of Compound 5(I).

EXAMPLE 1il

|
C\©\ O/\NH2
_N
S

Oz

10 Compound 6
Step 1. To a solution of Compound 1 (34.6 g, 93 mmol) in MeOH (1800 mL)
was added a solution of potassium carbonate (90 g, 650 mmol) in water (700 mL).
The solution was stirred at rt for 18 h. The solvent was evaporated and the
residue was partitioned between EtOAc (500 mL) and water (1000 mL). The

15  organic layer was withdrawn, and the aq. layer was extracted further with EtOAc
(5 x 200 mL). The combined organic layers were dried over MgSO4 and then

filtered. Solvent was removed under reduced pressure to yield 21.5 g (80%) of

Compound 6.
cl O
\©\ O/\N/ \CF3
N H
S/
O,
Compound 7
20 Step 2. A solution of Compound 6 above (21.5 g, 77.6 mmol) and

trié’_chylamine (32 mL, 24 g, 233 mmol) in CH,Cl, (350 mL) was cooled to —78 °C



(6.33g, 92 mmol) in H20 (40 nL). This m xture was stirred at 0 C for 30
mn. Meanwhile in another container SO2 was bubbled into HOAc (100 nL) at
0'C for WwWOoiom17€CuCl (cat.) was added to this m xture folpicavesd2/bsisaddi tion
of the diazoniumsalt. The reaction was stirred at 0 C for 1.5 h. The
reaction mxture 15 was poured into ice (500 g) and stirred for 1.5 h. The
solid was collected by suction fi | trat®®n. The solid was dissolved in
CH2C1 2 (50 nlL) and washed by brine. The organic |ayer was separated and
dri ed ovesndla>siMtjoraofirifluawmenethanestltanic anlyydrise 22 @lKBemmCé) ingablCler ude

Compound B mh) Ys sl RIOp iRt Ot Br Jas HOMBRRIR dgs afitedI0PE oo
tenper at UfLﬁ’the(FQnFﬁ)Qtv'ﬂF'S 3C§)icheh dluté@mrmtttmzme%mdw fraklsryesic sejutivrdivas on of

trlethylamngé he m xture was stirred at it for 0.5 h.
€

It was exwasbeadwith 1 N e, wéateeiandu)rmer rervddethorver MasOaand difteed. over
Na2SH4,. 5 fied with
Vi son (SOMErERRRERBOIAGYC AEONTEE S0 BTOREHCEBORNT 1 0 i e

powder. Conpound 5: Conpound 4 (3.2 g, 8.44 m‘rdD)\ s suspended in an
ammoni a solution (30 nL; 7B eOH) an tl,rSed at it for 24 h. The
sol vent was renoved under pregsur ffcﬁvﬁsz 96 g (100%
conmpound 5 as 10 white solid. pQUNAN6: ora -net hyl sul fide conpl ex
(2.85 nm., 10 Min THF, 28.5
(2.96 g, 8.44 mmol) in THE (30 )Oél'he reaction mxture was stirred at
reflux for 3 h, then cool C. Concentrated HCI (2 m-) was added
dropwi se. The pH of the sg¢ on was 15 adjusted tp neutrality was addition
of 1 Mof NaOH (- 15 nl). ixture was diluted with EtOAc (-30 nl-) and
water (100 nL). The organic | ayer vz?é 3 '%? ated and dried over Na2SO4 and
concentr at ed to dryness This matert@lP ? 6 g, 5.52 nmmol) was dissol ved

in CH2C 2 o4 BQ@'?eﬁ‘.Lt 9. 5“I\7Aan<FrexEﬁ§N12 hﬂn&?wals%&jéafmbbmﬁw added

foIIovvedb ﬁe addltlon of TFAA mmol ). The reaction
m xture waszesﬂﬁ) niedo Aaolutich of @QMDE”MI‘(@I%QL@%@@OO in T (RO (L8 aft—-) was

added and_th oduct racted, w th G r } I ayer
was dried 75 §~ p.h& I%S@]Bﬁ%}y@ﬁﬁlggdtadc?%y ,%"ggoif %%fﬁh’? A S-gnﬁ'OR Oqébné 2
10  fluorophenyl) disulfide (1.4 g, 5.5 mmol) in THF (40 mL) was added by cannula
and the reaction mixture was stirred at —78 °C for 5 h, and then allowed to warm

to rt over ~12 h. The reaction mixture was neutralized with saturated aq NaHSO,
solution and was partitioned between water (200 mL) and EtOAc (200 mL). The
aq. layer was extracted again with EtOAc. The combined organic layers were

15 washed with brine, dried over MgSQ,, and filtered. The solvent was evaporated
to a solid. After purification by sgc (2:1 hexane-EtOAc), 2.52 g (83%) of |

Compound 8 was obtained.

O

\\//O

Cl N’S\C F)
S
SO,
L
20 Step 4. Compound BA Compound 8 (1.42 g, 2.59 mmol) was dissolved in dry
CH.Cl, (25 mL) and cooled to 0 °C. Solid MCPBA (3.58 g, ~50 wt %. 1.79 g, 10.4




crude product was purified via sgc (50% Et OAc/ hexanes) to give 507 ng (16%
conpound 6 as a white solid. 25 Conpound 7: In a flame dried flask under N2
bl anket, wormpouwrid4s 6 (507, ny, 1.17 nmol) was di ssol ved i mcarusoZ/bédsg 30 ni -)
and cooled to -78C. n-Butyl [lithium (2.0 Min hexanes, 1.23 nL, 2.46 mol)
was added foll owed after 45 mn by pyridine disulfide (258 ng,-1.17 mmol).
The cold bath was renoved after 2 h affl the reaction mxture was al | owed
to warmto it over 45 mnutes then 30 gquenched with ag NHACI. Et QAc (30
n-) was mﬁdﬂﬂwbgaddbdtpbrndsmmseamheamuﬂ'hg suspenslommvassttrmcbatv(h%o\ﬂmﬁ]ed

Concent r ATENARG SUFAE A4 N THEP ERIIEN TakBY S8 Gl i BETB02) 36165
(3 50 S g A S Nt s g b oM

(2.4 g, Was removed and the reaction
m xture MgSGy and éitteead. r Evaparativey removal wé dthss solaentﬂfcq:ﬁed asolid thatiwesi2Cl 2

i U G NS by sae (BkRexaber CARRCHY Het had GRIBAT b ohmiEbalE e or uae

product is purified by sgc (50% B dlﬁ-i@.gAS) to give 210 ng (31 % of

conmpound 7 as a white solid. Conpoun mpound 7 (205 ng, 0.36 mmol)
was di ssolved in dioxane (8 m-) at roomterm‘ B@Et LiCH(1.0M 8.0 n,
8.0 mml ) was added and the mxture vvag stimr roomtermserature;for

overni ght. The sol ¥ent wa¥"e&MY8d 40 And CHEC 2 (15 n - yeOﬁLb@ék&JS
m.) was added an e | ayeg S.Nere seed The aqueous |

extracted with ad |NU>naI éH2al 2 (15 M) s&fd t he conbi ned orga@u c layers
were dried over Na12804 and concentrated¢ to dryness to give caorpound 8 (170
ng, 99% as a white powder. Conmpound 9A: Conpound 8 (76 ng, 0.16 mmol) was
dissolved in CH2C12 15 (15 m-) and cooled to -78 C. Et3N (40 Ha/MEQHA

mmol ) was added foll owed by the addition of trifluoronethanesul|fonic
anhydride (45 ng, 0.16 nmol). The reacltion m xture was stirredfor 30 mn

bef ore warm up tro 0 C. Brine (15 n-) was addegg, apdth oduct. dwas
extract ed"¥i Clﬁzj/?m(f% gey. Th(]fo Gpni € aPEFAmas—dr | %ﬁﬁsrﬁ%&@ﬂ and
concentrate stryness. The,.gdyde prodgct~was purifriad,n20 T (33%

Et OAc/ hex . £%0 g| ve 47 7% Corrpund 9A as a white Oz
fﬁfﬁ e
LA s
‘ LiOH/dioxnae

ci

F
Me
NH, NHSGC,CF;
O/\ CF;,OSOZQCF;; O/\
S’ Et3N
SOZ

502 02

N
Z 8 Compound 9A

Compound 2: Compound 1 (4.82g, 30.6 mmol) was dissolved in HOAc (60
10 mL)at 0 °C. Then HCI (con. 40 mL) was added followed by addition of NaNO
(6.33g, 92 mmol) in H20 (40 mL). This mixture was stirred at 0 °C for 30 min.
Meanwhile in another container SO, was bubbled into HOAc (100 mL) at 0°°C for
40 min. CuCl (cat.) was added to this mixture followed by addition of the
diazonium salt. The reaction was stirred at 0 °C for 1.5 h. The reaction mixture
15  was poured into ice (500 g) and stirred for 1.5 h. The solid was collected by
suction filtration. The solid was dissolved in CH,Cl» (50 mL) and washed by brine.
The organic layer was separated and dried over Na;SOy4, and concentrated to

dry‘pess to give 4 g (54%) crude compound 2 as a yellow solid.



solid. EXAMPLE IV O ACF3 O1li HS 02 Conpound 10 Step 1. A mxture of
4-(trifluoroacetam donethyl)piperidiniumtrifluoroacetate 25 (500 ng, 1.54
nmol ) andwOri3eshiyd am ne (470 L, 343 ng, 3.39 mmol) in CH2@CI/(SL2/3¢18B) was
cooled to 0 C and a sol ution of 2-naphthal enesul fonyl chloride (350 ny,
1.54 mol ) in CH2C 2 (0.5 nm-) was added in one portion by cannula. The ice
bath was renoved and the reaction was 7dl | owed to proceed for 16 h at rt.
The reaction WD 03/042174 PCT/ US02/ 36185 73 m xture was diluted with

CH2CI 2 and wasgethmiugeless Coetpounidt 2(214 1Ny,HO mmwabhwas dissolved ire CHER® or gani ¢

h dried SO, ~ and fil : '

gg 12 2%2’;}#@& o TR IREPeTR U PTIRBUNDP ot B 10 MR Stes SR IBFRY g1 ve
n‘g 0 .

(299 . B g e O e R e e 2nd 2

sggug i o_rll_hbf lm?aa_exirauhedamiﬂobéme(&Wﬂ)nﬂhe&rganimmgr was diigd even a0y, was
added. e sol ution ' d at f 5 h. . .

nder 3 eqaRaqopresaiEd ta e aie Pugedietie s paiTRbiER VLR R0 E onc
(-50 m-) E?cﬂwgg%%&sgﬁgytf%ﬁ%h;z (B48, PESHAPbENd 2¥Rra Wake Wa9ftRd. Wi th bri ne,

dried over tered(. Evaporati on of the solvent praovided 125 nyg
(55% of produCommound 5:CF3ompoyund 4 (3.2 g, 8.44 mmol) was suspen ed in an

ammonia solution (30 mL; 7N in MeOH) and was stirred at rt for 24 h. The solvent

was removed under reduced pressure to afford 2.96 g (100%) compound 5 as
10  white solid.
Compound 6: Borane-methyl sulfide complex (2.85 mL, 10 M in THF, 28.5
mmol) was added to a suspension of Compound 5 (2.96 g, 8.44 mmol) in THF (30

mL). The reaction mixture was stirred at reflux for 3 h, then cooled to 0 °C.
Concentrated HCI (2 mL) was added dropwise. The pH of the solution was

15  adjusted tp neutrality was addition of 1 M of NaOH (~ 15 mL). The mixture was
diluted with EtOAc (~30 mL) and water (100 mL). The organic layer was
separated and dried over Na;SO4 and concentrated to dryness. This material
(1.86 g, 5.52 mmol) was dissolved in CHzCl, (30 mL) and cooled to -78 °C. EtsN
(1.92, 13.9 mmol) was added followed by the addition of TFAA (0.78 mL, 5.52

20 mmol). The reaction mixture was stirred for 1.5 h before warming up to 0 °C.
Brine (15 mL) was added and the product was extracted with CHxCl, (50 mL).
The organic layer was dried over Na;SO, and concentrated to dryness. The
crude product was purified via sgc (50% EtOAc/hexanes) to give 507 mg (16%)
compound 6 as a white solid.

25 Compound 7: In a flame dried flask under N, blanket, compound 6 (507:

mg, 1.17 mmol) was dissolved in dry THF (30 mL) and cooled to —78°C. n-Butyl
lithium (2.0 M in hexanes, 1.23 mL, 2.46 mmol) was added followed after 45 min
by pyridine disulfide (258 mg, 1.17 mmol). The cold bath was removed after 2 h
and the reaction mixture was allowed to warm to rt over 45 minutes then

30 quenched with aq NH,4Cl. EtOAc (30 mL) was added to dilute the reaction. The
reaction mixture was washed with brine (100 mL x 2). The organic layer was

driéd over Na,SO, and then concentrated to dryness. The crude material was



cSNI X H 02 Conpound 12 15 Step 3. A solution of Conpound 11 (62 ng, 0.202
nmml) and triethylamne (42 L, 31 ng, 0.303 nml) in CH2CI 2 (200 L) was
cool ed towO o®oa1d4 trifl uoromet hanesul fonic anhydride (34PCT&02/8@85 0. 202
mol) was added. The ice bath was renoved and the reaction was allowed to
proceed for 12 h at rt. The reaction mixture was diluted with CH2Cl 2 and
washed successively with I N HCl, 20 wder, and brine. The organic phase
was dried over MySO4 and filtered. Evaporation of the solvent afforded a
sol i d t hatiseslvetiie CHXB1} (30emLhrnd HOAL (ImLhendceslcl tOACL. t MCHBA (28 gy

(29% of Conmpound 12. WO 03/ 042174 PCT/ US02/ 36185 74 EXAMPLE V.Q C CF3
H |Sj N SHC@g%a%B]%QJQJW@Sl@deepT e ic '%gr% mqsaﬁmveéoaﬂﬁo%defcﬁ%w?are 28!\?
nmo in . (of e o) ' '

THE: bunendas sfifred di eudfRinc A g0yt M COS kg B G wele Balee Y 5 5
M in hexanad tBd layens ywenasepardéet.dTbewrganiolayer wasrwasheshwith ag Mald80si ng

solutio ' t, -8 for.3 ] I :

was. adaed NHGRe HiGh tshbrine, Biercist wih Naes O 15008 Brodipt I BusfiectBy o))
h and theegékw% EtAcReXane ??o g%czﬁmggtammc oupdUr &€l aiviite salidur at ed
aq. NH4Cl Ssolution (-500 m and diluted with Et QAc (500 10 nlL). The aq

| ayer was ext rmh dl.m'ct &:h@qgmphéﬂdﬁdﬁ@ﬁdﬁg&-3ﬁﬂwl)w%@isﬁﬁb’?dﬁh@ioxé‘ﬂﬁbi ned
extracts r i t ' Ani ' )
of st vent? BV IOGD Hiobeire’ Ligh (E 9 EDMEED it s pBHGE andBRHOVE

7.23 g (6kmiYurelvasatipednst ré8m temperature for overnight. The solvent was removed
10  and CHxCl, (15 mL) and brine (15 mL) was added and the layers were separated.

The aqueous layer was extracted with additional CH2Cl (15 mL) and the
combined organic layers were dried over Na;SO4 and concentrated to dryness to
give compound 8 (170 mg, 99%) as a white powder.
Compound 9A; Compound 8 (76 mg, 0.16 mmol) was dissolved in CHxCl>
15 (15 mL) and cooled to -78 °C. EtsN (40 mg, 0.4 mmol) was added followed by the
addition of trifluoromethanesulfonic anhydride (45 mg, 0.16 mmol). The reaction

mixture was stirred for 30 min before warming up to 0 °C. Brine (15 mL) was

added and the product was extracted with CH2Clz (15 mL). The organic layer was

dried over Na,SO4 and concentrated to dryness. The crude product was purified
20 via PTLC (33% EtOAc/hexanes) to give 47 mg (47%) Compound 9A as a white

solid.
EXAMPLE IV
P
N~ CF
O/\H 3
S/
0.
Compound 10

Step 1. A mixture of 4-(trifluoroacetamidomethyl)piperidinium trifluoroacetate

25 (500 mg, 1.54 mmol) and triethylamine (470 pL, 343 mg, 3.39 mmol) in CH2Cl; (1
mL) was cooled to 0 °C and a solution of 2-naphthalenesulfonyl chioride (350 mg,
1.54 mmol) in CH,Cl (0.5 mL) was added in one portion by cannula. The ice bath

was removed and the reaction was allowed to proceed for 16 h at rt. The reaction



A NACF3 H S N 02 Conpound 14 15 Step 2. To a suspension of sodium
hydride (78 ng, 60%dispersion in oil, 2.0 mol) in THE (2 mM-) at 0 C was
added, drwpws®eiby cannula over 5 min, a solution of Conpern$od3618628 ny,

1.5

1 mol) in

THE (13 nlL). The solution was stirred at 0 C for 30 mn.

| odonet hane (122 nmL, 278 ng, 2.0 nmmol) was added in one portion and the
reaction mxture was stirred at 0 C for35 min and then at rt 20 for 15 h.
The reaction mxture was diluted with Et OAc and poured into brine. The

or gani ¢ | mpxturenaas \dilutedi witim CHOlcahdwashét) SOdcessinely withelr BHCEWaben at i on of

/m§°' (en 6. aisprAnicphiase was PEER oo HIbSTSr ang Bigrais gboraton of 97
PCT/ US02/

t he
432

sol

uti on of Conpou

vent aﬁ)r&%d 426}4%&& therm bhHlédSQy 9@5@%&%@3-‘@) It?%3C \'Lgsa

added NCPBW(e(%QErngg(BG%?)G)f\Qom@omm;; 2 50 rrrml) in one portlon The

reaction mxture was stirred at 0O Cfor
reaction m xture was dil uteg FROAC,
saturated aq. NaHCO3 and b or
filtered. Evaporation of the¥Solvent;sfo

res
c

ulting oil
/ NH2 SN

5

Step 2.

I hen at rt for 16 h. The 5
wad¥tdd successively with
ni c Il ayer was dried over MgSO4 and
owed by purification of the
by sgc (5:3 hexanes-Et@g) gave 272 ng (60% of Conpound 15.
/ SO2 02 10 Conpound 16

Compound 11

Compound 10 (299 mg, 0.745 mmol) was dissolved in MeOH (4 mL)

and THF (4 mL) and a solution of potassium carbonate (721 mg, 5.22 mmol) in

water (2 mL) was added. The solution was stirred at rt for 15 h. The solvent was

evaporated under reduced pressure and the aq. residue was partitioned between

10  EtOAc (~50 mL) and water (~25 mL). The organic layer was washed with brine,

dried over MgSQy, and filtered. Evaporation of the solvent provided 125 mg

(55%) of product.
20
N H
S/
O,
Compound 12
15 Step 3. A solution of Compound 11 (62 mg, 0.202 mmol) and triethylamine

(42 pL, 31 mg, 0.303 mmol) in CH2Cl, (200 uL) was cooled to 0 °C and

trifluoromethanesulfonic anhydride (34 plL, 57 mg, 0.202 mmol) was added. The

ice bath was removed and the reaction was allowed to proceed for 12 hat rt. The

reaction mixture was diluted with CH>Cl, and washed successively with 1 N HCI,

20 water, and brine. The organic phase was dried over MgSO, and filtered.

Evaporation of the solvent afforded a solid that was then purified by sgc (1:1
hexanes-EtOAc) to give 25 mg (29%) of Compound 12.



Step 4. Solid potassium carbonate (342 ng, 2.47 mmol) was added to a

sol ution of Conpound 15 (229 ngy, 0.494 mol) in MeOH (5 m-) and water (1.5
m.). The weasw#xam m xture was stirred at rt for 16 h, themcaiusor/sdsiith

Et OAc (40 nl), and washed with water (20 nL). The organic phase was washed
with brine, 15 dried over MgpSH, and filtered. Evaporation of the sol vent
afforded 148 ng (83% of Conpound 16.79\ 0 N O (S.'NH 02 02 Conpound
17 Step 5. Conpound DT A solution of Conpound 16 (66 ng, 0.18 mmol) and
tri6thylamne (33 L, 27 ng, 0.24 mm{AMPhEGH2CI 2 (450 L) was cooled to O C
WO 03/042174 PCT/ US02/ 36185 76 and MsCl (18 L, 27 ngy, 0.24 mmol) was added
dropwi se. The solution was stirred at OC for 2yrin and then at rt for 2 h.
The reaction mxture was ggluted wth anfwashed successively with

wat er and brine. The organicC . verCRgsO1 and filtered
Renoval of the solvent afforded 3 was then purified by §gc

(1: 1 hexanes-Et OAc) to yield 5% ng'§74 of Conpound 17(DT). EXAMPLE VI
CO2Et BOCK N Conpound 18 Step T a solution of ethyl isonipecotate (50
g, 0.318 nmol) in CH2CI2 (150 m.) at 0 C was added a sol ution of

di -t-butyl dicarbonate (73 g, 0.334Cwvrhpoumd 18H2C1 2 (150 nl) over 15 mn.
The ice bath was renoved and the reaction mxture was stirred at rt for 12

B. :Sl'hg s?ﬁfpgt, was /fesalptivatod Canopgurel # (#0.0igy 280 mrepb e d e SBuRk-¥ Wast i on
y sge ( doolede%(oa—r—]?S T’Eta%%) M%ﬁ¥&28n01Lg1Q)9l\%% T?JF-SQ%?\%,”% n]n%ol) was added

5 dropwise over ~5 min. n-BuLi (20 mL, 2.5 M in hexane, 31 mmol) was added

dropwise over ~5 min, and the resulting solution was stirred at —78 °C for 30 min.
Sulfur powder (1.095 g, 34 mmol) was added in one portion. The reaction mixture
was stirred at —78 °C for 1 h and then at rt for 18 h. The reaction mixture was
poured into saturated ag. NH4CI solution (~500 mL) and diluted with EtOAc (500

10 mL). The aq layer was extracted with another portion of EtOAc (~250 mL). The
combined extracts were washed with brine, dried over MgSOs, and filtered.
Removal of solvent gave a syrup. Purification by sgc (1:1 hexanes-EtOAC)
afforded 7.23 g (61%) of Compound 13.

X
Cl
O/\N CFs4
N H
8/
S 2
Compound 14
15 Step 2. To a suspension of sodium hydride (78 mg, 60% dispersion in oil,

2.0 mmol) in THF (2 mL) at 0 °C was added, dropwise by cannula over 5 min, a
solution of Compound 13 (628 mg, 1.51 mmol) in THF (13 mL). The solution was
stirred at 0 °C for 30 min. lodomethane (122 mL, 278 mg, 2.0 mmol) was added
in one portion and the reaction mixture was stirred at 0 °C for 5 min and then at rt
20 for 15 h. The reaction mixture was diluted with EtOAc and poured into brine. The
organic layer was withdrawn, dried over MgSOys, and filtered. Evaporation of the
solvent provided an oil. Purification by sgc (3:1 hexanes-EtOAc) gave 432 mg

(69{%)) of Compound 14 as a viscous syrup.



F CO2Et BOC N 15 Conpound 19 Step 2. To a solution of LDA (233 nL, 2.0 M
i n THF/ hept ane/ ethyl benzene, 0.466 nol) in THE (300 nL) at 0 C was added,
dr opwi se woas/04214 h, a sol ution of Conpound 18 (100 g, OP83SODLBYISF n THE
(-400 nL). The solution was stirred at 0 C for 30, and then transferred by
cannula to a pre-cooled (0 C solution of N 20 fl uorobenzenesul f oni m de
(153 g, 0.485 nol) in dry THE (-600 nL)79The reaction nixture was stirred
at 0 Cfor 30 min, and then at it for 18 h. The total solvent volune was
reduced to approximately one third, and EtOAc (-DL) was added. The

sol ution was washed succesgvel W|th vva er, 0.1 aq. HO, water,
saturated ag. NaHCQO3, and Dry# 'c INlyerCRas dried over MySO4,
filtered, and 25 concentrated prébsure to yield a crude

i quid. Separation by sgc (6: ™« <Et OAc) gave 93.5 g (87% of
Conmpound 19. WD 03/042174 PCT/ U%B&BZ’LBS 77 CI /| dCO2Et 02 Conpound 20
Step 3. To Conpound 19 (182 g,-C. m)l) was added HCl (800 nL, 4.0 M in
di oxane). The solution was stirred aicd (§ after which the sol vent
was renoved under reduced pressure to a[? ord a soI id. The solid was

redi ssol vestepr8.5 CHZI@ 3 solutioh cﬁr@bmpo@mmyhzmmmg (883 mma@Yeh OH.CLYE nol )

was added. The reaction m xture was and a sol ution of

p- chl or obéﬁhbﬁ%@u@ﬂ’bﬁﬁ/ﬁdd%mp% (f1300gy ~76. %%nﬂﬁﬂ Mg, £PEmmoPIneNd - ) vvas
added overndfloft e TaEchGiF i\ 48 3 EraY BSCR0 1\, BRACA Ry rhared.

to proceed reaction m xture was W th
L) andswasbedticrumbeass web yilutedhwith BtQAcHBen wadhed, siaedssivelyavithisaturtgdni ¢

| ayer was drie er sS4 d then filtered. vapor ation of _the soI vent

af forded 158 @1@ swgagmee SPR)C '&V%Hﬁﬁé*ﬂﬁg over MasS @y apsfitereds,”
Evaporation of the solvent, followed by purification of the resulting oil by sgc (5:3
hexanes-EtOAc) gave 272 mg (60%) of Compound 15.

I
N
3

10 Compound 16

Step 4. Solid potassium carbonate (342 mg, 2.47 mmol) was added to a
solution of Compound 15 (229 mg, 0.494 mmol) in MeOH (5 mL) and water (1.5
mL). The reaction mixture was stirred at rt for 16 h, then diluted with EtOAc (40
mL), and washed with water (20 mL). The organic phase was washed with brine,
15  dried over MgSOys, and filtered. Evaporation of the solvent afforded 148 mg (83%)

Cl O/\N/ ~
H
_N
S

0
S0, 2

of Compound 16.

Compound 17
Step 5. Compound DT A solution of Compound 16 (66 mg, 0.18 mmol) and
triéthylamine (33 uL, 27 mg, 0.24 mmol) in CH,Cl, (450 pL) was cooled to 0 °C




02 Conpound 21 Step 4. Conpound 20 (30 g, 86 mmol) was suspended in an
ammoni a sol ut

sol vent vae® 03®421e4roved under reduced pressure to afford aPsaltisd2/36BRCl 2
(500 mM-) was added, and then renoved under reduced pressure to yield 28.7
g (100% of Compound 21. F C / I N-12 S N 02 Conpound 22 Step 5.

Bor ane- net hyl

to a suspension of Conpound 21 (15.0 g, 46.7 nmmol) in THF (20;0 nlL). The

reacti on
03/ 04217
hydr ochl ostirrechat ('d’C( i04) 2”riI1)n and thﬂj'da’tjrt f@‘r%

sol uti on

350" muyits EReAR A e ShaC o b vER A B o pHdRET B O

(

Et OAc (2 X 500

fon (1 L; 7 Nin MOH) and was stirred at it for 24 h. The

sul fide conplex (25 nm., 76 Min THF, 250 20 nmol) was added

4%@6@%%827 fnﬁ@Cb ol nﬁrﬂ& wesféude%l dropWisd) Tekelitibn whasC. WO

185 /8 THE 5 gwas added. Concentrated

wi 9w reaston gixre Weasdilgiedhs t he

The organjgs liF¥e ro)v\é’?‘Mg@Dﬁéﬁ& flerdd RéYRo4l. of|tﬁeveblvénEaﬁmmieUezdseighﬁhnt Wi t h

L),

g,

conbi ned extracts were washe i ne
b 6dr5 (e(;\gf/esmemg@([iﬂed Byigge (1: rexanesidOds) e wielde "@/Q%PWPGO”PB ijve
.0 g
Step 6. TE)@T@
(1)8e5 153§L, 11 g, 104 nmol) in CHR2CORXAMBPQENWE) at -78 C was added, dropw se
m n,

f Conpound 22. F 00 C / SNHS C3 ~ 1 02 Conpound 23
ol ution of Conpound 22 (10.6 g, 34.6 muol) and triethyl am ne

a solution of trifluoronet ha%%Lll:ltf oni ¢ anhydride (5.8 nL, 9.8
2

N
BOC
Compound 18
Step 1. To a solution of ethyl isonipecotate (50 g, 0.318 mol) in CH2Cl> (150
10 mL) at 0 °C was added a solution of di-t-butyl dicarbonate (73 g, 0.334 mol) in

CH,Cl, (150 mL) over 15 min. The ice bath was removed and the reaction mixture

was sti

rred at rt for 12 h. The solvent was evaporated to yield a liquid.

Subsequent purification by sgc (4:1 hexanes-Et,0) gave 80 g (98%) of Compound

18.

15

Step 2.

F
BOC”~ N

Compound 19
To a solution of LDA (233 mL, 2.0 M in THF/heptane/ ethylbenzene,

20

25

0.466 mol) in THF (300 mL) at 0 °C was added, dropwise over 1.0 h, a solution of
Compound 18 (100 g, 0.389 mol) in THF (~400 mL). The solution was stirred at 0
°C for 30, and then transferred by cannula to a pre-cooled (0 °C) solution of N-
fluorobenzenesulfonimide (153 g, 0.485 mol) in dry THF (~600 mL). The reaction
mixture was stirred at 0 °C for 30 min, and then at rt for 18 h. The total solvent
volume was reduced to approximately one third, and EtOAc (~1 L) was added.
The solution was washed successively with water, 0.1 N ag. HCI, water, saturated
ag. NaHCOs3, and brine. The organic layer was dried over MgSQy, filtered, and
concentrated under reduced pressure to yield a crude liquid. Separation by sgc
(G:Xl: hexanes-EtOAc) gave 93.5 g (87%) of Compound 19.



in CH2ClI 2 (100 nL). The solution was stirred at -78 C for 3 h, then diluted
wth CH2Cl2 (300 nL), and washed successively with 1 N HCl, water, and

bri ne. Th&oO oafogami c phase was dried over MgSO4 and filter @dT/URemdesads of t he
sol vent under 15 reduced pressure afforded a solid that was purified by sgc
(3:1 hexanes-EtQAc) to give 6.3 g (42% of Compound 23. FO\\ I~-0 d / 1
HOOF ,NS 02 OO0 Conpound 24 Step 7I7 Conpound AR To a sol ution of
Compound 23 (1.6 g, 3.7 mol) in THE (30 nL) at -78 C was added n-BuLi
(3.2 m, 2.5 Min hexane, 8.0 nmol). 20 Th& reaction mxture was stirred

at -78 Cfor | h, after whi &asslutio CQ:Bdut yl di carbonate (1.6 g,
7.3 mol) in THE (10 nL) was ag The|reagtion was allowed to proceed
for 4 h. Dilute HC (50 nm_, 1.0\ “Mwas. lddded, and the solution was
extracted with Et OAc. The organic ph%e was washed successively with 1 N
NaHCO3 and brine, dried over MySO4, ¢ filtered. Renpval of sol vent

af forded WO 03/042174 PCT/ US02/ 361@9mpm1@29ear paste that was purified by

cop (3, Ganes: SO o, 08 0B, AET, i RERPEYIOR W0 WPAIPLE
1-(t - but ?%ﬁ%ﬁggyﬂe%o RRARPAP Stk Q?rt(fér O@hgaﬂ&@ﬂuchrmelsblvent WeE (15 ni)

at -78 C'was a a so t|on of LDA )
THE/ cunenerfet/byt luneie esthicedl, reasiie)to Be%llhlﬂt fﬁf@ %IdM@%FﬁQA&%OI‘éqq fred at

;n7§t u%ef O(EHS(?Ig m 1Y an SRR tLtglranrllnee Eflfmrﬂ‘%g JM? miRSwa9d88ed. TR €act i on
reaction mixture was cooled to 0 °C, and a solution of p-chlorobenzenesulfonyl
chloride (139 g, 0.66 mol) in CH2Cl> (500 mL) was added over 10 min. The ice
bath was removed and the reaction was allowed to proceed at rt for 3 h. The
reaction mixture was diluted with CH2Cl, (1 L) and washed successively with 1 N

10  HCI, water, and brine. The organic layer was dried over MgSO4 and then filtered.
Evaporation of the solvent afforded 163 g (71% over two steps) of Compound 20.
F.'

CI\©\ (j/oor\m2
_N
S

O,
Compound 21
Step 4. Compound 20 (30 g, 86 mmol) was suspended in an ammonia
solution (1 L; 7 N in MeOH) and was stirred at rt for 24 h. The solvent was
15 removed under reduced pressure to afford a solid. CH>Cl2 (500 mL) was added,

and then removed under reduced pressure to yield 28.7 g (100%) of Compound

21.
Cl J
\©\ G/\NHz
N
S
O,
Compound 22
Step 5. Borane-methyl sulfide complex (25 mL, 10 M in THF, 250

20 mmol) was added to a suspension of Compound 21 (15.0 g, 46.7 mmol) in THF
(ZQO mL). The reaction mixture was stirred at reflux for 3 h, then cooled to 0 °C.



was allowed to warmto rt, and was stirred at it for 18 h. The reaction

m xture was 10 diluted with Et OAc and washed successively with 1 NHC, 1 M
ag NaHCOBwoanw421B4 i ne. The organic |ayer was dried over NRRPMOBOABEISS
filtered. Renoval of solvent afforded an oily residue that was purified by
sgc (4:1 hexanes-EtOAc) to give 1.05 (94% of Conmpound 25. NI-12 BOCK N
Conmpound 26 15 Step 2. A mxture of Co und 25 (1.00 g, 4.46 mol) and
Rh/ Al 203 catalyst (300 ng, 5w % 0.14 muol) in methanolic anmonia

sol ution HF (500 mtpwasdiidd. I%Mﬁate@hy@ﬂm&hk&mcmﬁfﬂhm mrach:tedosphere

40 . Th | fil
filtrare Maovﬁga%@a? #hran. the oA the soluor Sesadisted TpBenBRy via "t ora
H BOCK N ﬁQm ﬂAKIEOﬁ%%u%onT%QO $AU TR u@%ﬁ@ﬁﬂﬁea@wﬂ?Eﬁ)& 8.8

mml ) and triethylam 36 mol ) in CH2Cl 2 at C was
added TFAM-§00 Mmbylandavateg(1 L) W\memgmamrmmawdlaﬁm t@caqni@ye)r The

eactiSn Ardedied A hith HEihas2 hBbs, e CHaelRd Stectebeleiotlieds 1 N
HCl, wat eg hlbr’wea@e%'@"['_ nne@BderbMPB®4, Eﬁéflﬂéwlmé ameénmasévap@kacwsr

Na2804 an enoval of the solvent gave 2. 10099 of Conpound
27. O N) td giveF®.6 ig (ZMCE) ofrCampiound 22. J 89 A o

\\ //

peVSh

Compound 23

Step 6. To a solution of Compound 22 (10.6 g, 34.6 mmol) and triethylamine
10 (15 mL, 11 g, 104 mmol) in CHzCl> (300 mL) at =78 °C was added, dropwise over

30 min, a solution of trifluoromethanesulfonic anhydride (5.8 mL, 9.8 g, 35 mmol)

in CH2Cl, (100 mL). The solution was stirred at —78 °C for 3 h, then diluted with

CH,Cl, (300 mL), and washed successively with 1 N HCI, water, and brine. The

organic phase was dried over MgSO; and filtered. Removal of the solvent under
15 reduced pressure afforded a solid that was purified by sgc (3:1 hexanes-EtOAc) to

give 6.3 g (42%) of Compound 23.

Cl 8L
@/\N CFs
! H
s/

Compound 24

Step 7. Compound AR To a solution of Compound 23 (1.6 g, 3.7 mmol) in
THF (30 mL) at —78 °C was added n-BulLi (3.2 mL, 2.5 M in hexane, 8.0 mmol).

20 The reaction mixture was stirred at =78 °C for 1 h, after which a solution of di-t-

butyl dicarbonate (1.6 g, 7.3 mmol) in THF (10 mL) was added. The reaction was
allowed to proceed for 4 h. Dilute HCI (50 mL, 1.0 M) was added, and the solution
was extracted with EtOAc. The organic phase was washed successively with 1 N
NakCO; and brine, dried over MgSOy, and filtered. Removal of solvent afforded



C~ Compound 28 Step 4. A m xture of Conpound 27 (2.8 g, 8.8 nmol) and

hydr ogen chloride solution (20 nL, 4.0 Min dioxane) was stirred at rt for
15 h. Evaporoavsm of the solvent gave 2.3 g (100% of Compodrsd2/28850 d /
NACF3 H S, N 02 Conpound 29 10 Step 5. To a solution of Conmpound 28
(1.30 g, 5.00 nmmol) and triethylamne (5.0 nL, 3.6 g, 36 nmol) was added
p- chl or obenzenesul fonyl chloride (1.060%, 5.02 nmol). The reaction mxture
was stirred at rt for 18 h, then diluted with CH2Cl2, and washed

successi yedigampddie thal wid purifidd by sga (E08iexanes-EtOAe) torpive 102&aP2%) &fer was
dried over NaZzSO4 and filtered. Evaporation of the solvent 15 afforded a
solid th&ompeunctheh (PR)ified by sgc (0.5% MeOH in CH2CI2) to give 1.8 g
(90% of Conmpound 29. O d N~ YAMPLE VI 02 O O Conpound 30 Step 6. To
a solution of Conpound 29 (420 rrg,—l._O'gW) in THE (10 mM-) at ",78 C
was added n-BuLi (1.5 nL, 1.6 Min hexape ,Cﬁ.4 mol ). The solution 20 was
stirred at -78 Cfor 30 mn. A soluti@n di -t-butyl dicarbonate (220 ng,
1.01 WD 03/042174 PCT/US02/36185 81l mol) in THE (2 nL) was added. The
reaction mxture was allowed to B@gﬂN t, and was stirred for 18 h. The
reaction mxture was diluted wth Et CAc and washed with water and brine,
dried over Na2SO4, and filtered. Evepom@uUNgr2of the

5 Step1. To a solution of 1-(t-butoxycarbonyl)-4-cyanopiperidine (1.05 g, 5.00
mmol) in THF (15 mL) at —78 °C was added a solution of LDA (3.0 mL, 2.0 M in
THF/cumene/ethylbenzene, 6.0 mmol). The resulting solution was stirred at —78
°C for 30 min. lodomethane (0.4 mL, 6 mmol) was added. The reaction mixture
was allowed to warm to rt, and was stirred at rt for 18 h. The reaction mixture was

10 diluted with EtOAc and washed successively with 1 N HCI, 1 M aq NaHCO3;, and
brine. The organic layer was dried over Na;SO, and filtered. Removal of solvent
afforded an oily residue that was purified by sgc (4:1 hexanes-EtOAc) to give 1.05

g (94%) of Compound 25.
NH,
N
BOC
Compound 26
15 Step 2. A mixture of Compound 25 (1.00 g, 4.46 mmol) and Rh/Al03

catalyst (300 mg, 5 wt %, 0.14 mmol) in methanolic ammonia solution (15 mL,
~3.5 N NH3 in MeOH) was shaken under hydrogen atmosphere (~40 psi). The
solution was filtered through a silica gel pad, and the filirate was concentrated to

give 1.00 g (98%) of Compound 26.
O

N

N~ CF
N 3

N
BOC

7
20 Compound 2

Step 3. To a solution of Compound 26 (2.0 g, 8.8 mmol) and triethylamine
(5.0 mL, 3.6 g, 36 mmol) in CHxCl, at 0 °C was added TFAA (1.5mL, 2.2 g, 11



sol vent gave a crude solid that was then purified by sgc (3:1

hexanes-Et OAc) to 5 give 530 ng (100% of Conmpound 30. d | NH2 S, NO2
O O Conmpowpd3®1218tep 7. To a solution of Conpound 30 (530 Peg/ust2/6@s8smol) in
MeOH (20 nlL) was added a sol ution of potassiumcarbonate (1.5 g, 11 mol)
in water (8 nL). The reaction mxture was stirred at rt for 18 h. The

sol vent was evaporated 10 and the resi8fue was partitioned between Et OAc and
water. The ag. |ayer was extracted further with Et OAc. The conbi ned

extracts g 6@ ‘Wﬁ\%@cﬁbﬁ iRt Ras Aoed t@V\HmN@Z{Sthd wad dtirmetidoets h.
Evaporation of the solvent gave 350

régl .87% npound 33[ Cib I—@I
CF3  S'NTO2 re@cﬁmucmmucmwagziﬂwcswé*p Wﬁéhmsvec%s%‘fﬁ it b

Compeun i T o255 EEBL o B! T A1 dared chesnaddogTo)

trifl uor gpatHienesURcpdval anthedsoldent(@aveD. 81, (10028 of Campagndiddl ) in  CH2CI 2
(5 m). The reaction mxture was stirred at -78 Cfor 2 h, then diluted
wi th CH2Cl 2, and washed successively vvith 1ON N HC, 1 Mag. NaHCO3, and
brine. 20 The organic | ayer was drj-ed S and filtered. Evaporation
of the solvent yielded a solid t[hat Ul’lpl ad by sgc (3:1 hexane- Et CAc)

to give 270 ny (67% of Conpoyyy (AN) WD 03/ 042174 PCT/ US02/ 36185 82
EXAMPLE VITI OH N'-~OH @
C

5 Compound 28
Step 4. A mixture of Compound 27 (2.8 g, 8.8 mmol) and hydrogen chloride
solution (20 mL, 4.0 M in dioxane) was stirred at rt for 15 h. Evaporation of the

solvent gave 2.3 g (100%) of Compound 28.

O
CI\©\ (jAN)J\
H
5,

Compound 29

10 Step 5. To a solution of Compound 28 (1.30 g, 5.00 mmol) and triethylamine
(5.0 mL, 3.6 g, 36 mmol) was added p-chlorobenzenesulfonyl chloride (1.06 g,
5.02 mmol). The reaction mixture was stirred at rt for 18 h, then diluted with
CH,Cl,, and washed successively with 1 N HCI, 1 M aq NaHCOs, and brine. The
organic layer was dried over Na;SO4 and filtered. Evaporation of the solvent

15 afforded a solid that was then purified by sgc (0.5% MeOH in CHZCl) to give 1.8 9
(90%) of Compound 29.

>

Step 6. To a solution of Compound 29 (420 mg, 1.06 mmol) in THF (10 mL)
at 78 °C was added n-BuLi (1.5mL, 1.6 M in hexanes, 2.4 mmol). The solution
20 was stirred at =78 °C for 30 min. A solution of di-t-butyl dicarbonate (220 mg, 1.01

Compound 30



Compound 33 Step 1. Benzyl chloride (62.7 g, 0.496 nol) and di et hanol am ne
(167.1 g, 1.589 nol) were dissolved in ethanol (115 nm, Pharnto 190 proof)
and heat ew0t03/0457400 C. The reaction m xture was stirred fPam/ 168266188 100 C
then allowed to cool to rt. Water (200 ni), brine (200 nm.), and CH2CI 2 (300
m-) were added and the |ayers were separated. The aqueous | ayer was
extracted with 100 mL of CH2CI 2. The &bnbi ned organic |ayers were washed
with brine and dried with MgSO4. Approximately half the sol vent was

evapor at ‘?ﬁ'mégdn resraEemL) A% added. ViFise setbtion riituFaevamaliamved tovwaem & spor at ed
under reduce

pressure. The resulting qil was |gef und acuum over ni ght
to give H0@ wasstied & 18 hddine reAGHIOHBWSHESWES “{ﬂd-‘i‘"tﬂgé()%‘&cﬁﬁ'éjd, f ol | owed
by enough & j Ifed i i _ tionef the
evapor at A ik el 4 b, e SR e, 91 TRORCEEVATBLONEI S
desired pohdnt gaveiaxaddeisolid thatavasthen mirfieddly. sga (Avhsexares-FHOABLOnext
step without 15 additi onéé %i fiication. 4 \ I N/~ A Conpound 34 Step
2. Cobpoutive 530 m@&1QP%hoso8Mpotnd\els di ssol ved in 1,2- dichl oroet hane
(1050 nmL) and added to a 3-necked, 3 L roundibottomflask equipped with a
stir bar, addition funnel, afbpsftyx co e flask was 20 placed in
an oil bath and thionyl chloridg 1\') “was added dropwi se via
addi tion funnel over 50 mn. The ept under N2 flow, with the
exhaust gases bubbl ed t hrough| ag. [Na During the addition of the thionyl
chloride, the reaction m xtu % gre}'azedto 50 C-(gas evolution). Once the
addition was conplete, the feac?i onGhixture was stirred at 60 Cfor 1 h and
at 70 25 80'C for 3 h. The heat wasCémpoedd@ff, and the reaction mxture
was |eft stirring WO 03/042174 PCT/ US02/ 36185 83 overnight. The reaction
m xture v@gpcancent TaaeblutioneiGesyoundsd (63aweed!-0premeliia MeQl (30 of

%?Fﬁgpdp%f_p Wﬁagﬁ?ft i_élggl'utigrqio? p%s%fdrﬁlca%%a‘@?%id? UNRmdIfHiwatepE W t hout

mL). The reaction mixture was stirred at rt for 18 h. The solvent was evaporated

10 and the residue was partitioned between EtOAc and water. The aqg. layer was
extracted further with EtOAc. The combined extracts were washed with brine,
dried over Na,SO4, and filtered. Evaporation of the solvent gave 350 mg (87%) of

Compound 31.

\//

Cl N/S\CF3
N H
S/
Sl A ©
o O
Compound 32

15  Step 8. Compound AN To a solution of Compound 31 (300 mg, 0.75 mmol)
and triethylamine (2 mL, 1.5 g, 14 mmol) in CHCl (10 mL) at =78 °C was added
a solution of trifluoromethanesulfonic anhydride (0.15 mL, 0.25 g, 0.089 mmol) in
CH.Cl, (5 mL). The reaction mixture was stirred at =78 °C for 2 h, then diluted
with CH.Cl,, and washed successively with 1 N HCI, 1 M aq. NaHCO3;, and brine.

20  The organic layer was dried over MgSO; and filtered. Evaporation of the solvent
yielded a solid that was purified by sgc (3:1 hexane-EtOAc) to give 270 mg (67 %)
of Compound 32 (AN).




CN O_'~ N Compound 35 5 Step 3. A 3-necked, 2 L round-bottomflask was
flame dried under N2 flow and allowed to cool to rt. Conpound 34 (21.4 g,
79. 6 nmolwpo aimads ous THE (245 nl), and cycl opropyl acet eairtusot/as18y. 4 g,
91 mmol ) were added. The flask was reblanketed with N2 and cooled in an
ice-water bath. Sodium bis(tri rrethyIsHyI)am de (133 nL, 0.5 Min THF, 266
mmol ) was added via addition 10 funnel 88ver 1 h. After the addition of the
base was conpl ete, additional anhydrous THE was added (250 ni) and the
reaction mxture was stirred for 3EXKAMPIE ¥l Water (150 nL) was added
foll owed by Et OAc. The | ayers were separa E{j The aqueous | ayer was
extracted with Et OAc and the conbi ned org c layer was washed with brine
and dried with MgSO4. The sol ve ]! wer e apor at ed under 15 reduced

Q10

pressure to give 38.7 g of an ( he £rude product was purified via sgc
using 0-2% MeOH CH2C1 2 as the phese. 12 g of Conpound 35 was
obtained. NH2 N Conpound 36 Step 4. Tn a Par Dl'ihaker bottl e, Raney Ni ckel
(1 teaspoon- Aldrich 50% was ZCCampbgﬁdmth absol ute et hanol, which was
decanted of f. Methanolic amonia (60 nL- 7N) was added, followed by
Conpound S@p(1L. 5 9, Bénzyl chivrifle (62¢” (dl.49@ melsand Higteanelacire PB7pk0, of

26 pot - of T h8 o) ek Bipsatverin Rpani TRy EhRfcoTR M0 ARHHR e o
vwas fig t ef@glo (tJhW‘é%a@tlm%lﬁUrWabtsﬁfr%H1fo¥‘@8 ﬁhat"’ﬁﬁ) ¢ HRgtaltvidy Mrddl The 25

f||trate was concentrated to give an oil which purified via sgc using
5:95 WO O/rp4Matér 200 mﬂ;gzmmmo 184), I\mﬂ-@lﬁml@l(%&mh)mrmﬂﬂded grtekibe,

oo Bl SR TR Sl RO CU R Gty et o B
The combined organic layers were washed with brine and dried with MgSO,.
Approximately half the solvent was evaporated and hexanes (200 mL) was added.

10  The solvents were evaporated under reduced pressure. The resulting oil was left
under vacuum overnight to give 106 g of an oil. Additional hexanes (250 th) was
added, followed by enough CH,Cl; to bring the oil into solution. The solvents
were evaporated to give 103 g of an oil. "H NMR indicated that this was the
desired product, mixed with traces of ethanol. It was used in the next step without

15  additional purification.
Cl

AL

Compound 34

Step 2. Compound 33 (103 g, 0.528 mol) was dissolved in 1,2-
dichloroethane (1050 mL) and added to a 3-necked, 3 L round-bottom flask
equipped with a stir bar, addition funnel, and reflux condenser. The flask was

20 placed in an oil bath and thionyl chloride (90 mL, 1.23 mol) was added dropwise
via addition funnel over 50 min. The flask was kept under N, flow, with the
exhaust gases bubbled through ag. NaOH. During the addition of the thionyl
chloride, the reaction mixture was heated to 50 °C~(gas evolution). Once the
addition was complete, the reaction mixture was stirred at 60 °C for 1 h and at 70-

25 805“jC for 3 h. The heat was turned off, and the reaction mixture was left stirring



N Conpound 37 Step 5. Conpound 36 (0.8 g, 3.3 mml) was dissolved in
triethylamne (1 5 nm-) and CH2C1 2 (17 nL), placed under N2 bl anket, and
was added. The reaction mixture was stirred at -78 C for 3 h. MeOH was
added (10 m-) and the Dry lIce bath was renoved. The sol vents were
evaporated and the crude reaction mxt83e was purified via sgc using a
2% 5% MeOH CH2Cl 2 gradient as the nobile 10 phase. 1.15 g of Conpound 37
was obt ai Re@rnighd IThe rEatichInikiNr&araeasorteptatidc® drynsopnderdeddcéd- 11 g,
2.94 mol ) was dissolved in 1,2- dichloroethane_(14 m-) and a-chl oroet hyl
chl or of or raeesyre. t8b6 318 of GompeHbfl 34 was obtrirer. This malgctl was wisge it B1enas

pl aced un - o0 80 15 C. The reaction m xture was
stirred a&%&b%pﬁ&lﬁﬁ}ﬁ&uﬂﬁ&mﬁﬁgg?ﬁ.ms turned off, and the reaction

m xture was stirred at rt over the weekend. ditional a- chl oroet hyl
chloroformate (0.250 m-) was added and the Yeaction m xture was stirred
at 80 Cfor 2 h. The reaction mxfsre wa to cool to rt, then
concentrated to dryness. MeOH (§ as aflded and the reaction mxture
was 20 refluxed overni ght under N e ._-The reaction m xture was
concentrated to dryness and purified via sgc using a 1.5% 10% MeOH CH2Cl 2
gradient. 0.627 g of a foam was iGeMmpognd identified as the desired

Compound . 03/ 042174, P S02/ 36185 53 d,/ NS A 02

Comhound $erbep 7 Kaesae. 2 Toand tegomyfiagwandpine tiedinder ¥ oW

4- chl or obepgenRWEd ©Wol to rt. Compound 34 (21.4 g, 79.6 mmol), anhydrous THF (245
mL), and cyclopropyl acetonitrile (7.4 g, 91 mmol) were added. The flask was

reblanketed with N2 and cooled in an ice-water bath. Sodium
bis(trimethylsilyl)amide (133 mL, 0.5 M in THF, 266 mmol) was added via addition
10 funnel over 1 h. After the addition of the base was complete, additional anhydrous
- THF was added (250 mL) and the reaction mixture was stirred for 3 h at 0 °C.
Water (150 mL) was added followed by EtOAc. The layers were separated. The
aqueous layer was extracted with EtOAc and the combined organic layer was
washed with brine and dried with MgSQO,. The solvents were evaporated under
15  reduced pressure to give 38.7 g of an oil. The crude product was purified via sgc
using 0-2% MeOH/CH.CI, as the mobile phase. 5.12 g of Compound 35 was

obtained.
NH,
N
Compound 36
Step 4. In a Parr shaker bottle, Raney Nickel (1 teaspoon- Aldrich 50%) was

20 washed with absolute ethanol, which was decanted off. Methanolic ammonia (60
mL- 7N) was added, followed by Compound 35 (1.5 g, 6.2 mmol). The bottle was
shaken under 28 psi of hydrogen at rt overnight- (28 psi=0.1 mol). The flask was
recharged with 26 psi of Hz and shaken at rt for 3 h and 15 min. The resulting
m'ri\terial was filtered through a pad of Celite®, which was rinsed with MeOH. The

25 filtrate was concentrated to give an oil which was purified via sgc using 5:95



chloride (120 ng, 0.569 mol), N, N-di methyl am nopyridine (40 ng, 0.327),
and tributylamne (200 L, 0.839 mmpl) were dissolved in CH2CI2 (2 nl-) and
left 5 stwormsfgeiover the weekend at rt. The reaction m xt ica/usaz3dss ut ed
with CH2Cl2 and washed with 1.0 Mag. NaHSO4 and brine. The organic |ayer
was dried with MSO4 and concentrated to give 0.36 g of an oil. The crude
product was purified via sgc using 20825% Et CAc/ hexanes as the nobile
ggase. 315 ng of Compound 39 was obtained. d O® NNHCF3 S 02 0 O10
npoun aﬁqﬁg SEUR ] was added
to a f|a’?‘r§0§’?@a&§c Ienck?H?waeféh equi gw;gﬁ% gagg Ks}%ql@(b[\giél An ;Il%lr ous THE
(1.5 n ;)Apmxinmalgoo.amoftstertimganatamgand Sk gtof €ampoung 36 Wese isqiaiRdwas
placed in a Dry Ilce/lPA bath and a soludtion of n-BuLi in hexanes (155 L,
0.387 mml) was 15 added. The reaction xtur@\,(&as stirred at -78 Cfor I h
and 15 min. D -t-butyl dicar 93’4\195 mmol ) was added and the

reaction mxture was |eft i ghl. Th&sreaction nmi xture was
guenched with 1.0 M pH 7.0 uf fer and diluted with Et OAc. The
| ayers were separated and the | ayer was washed with water and

brine, then dried with MySO4. 20 fvaBora(i' 2n of the solvent afforded an
oil. The crude product was purifi mppyn to give 0.04 g of Conpound 40

(BZ). WO %/ 2174 / - - ep 1.
1-(1- But oXBar bonyl §OTPRENRPAbER 0 S BFEN e Bibsolbl R IRaHede BL PP e
in 3: 5 CHC) and BMAIS(1T m)L),gllacdd GederdNjblafket, aadadcoted toi x181f@. was 5
concentrated under vacuumto %I ve Conpound 41 as an oil.
Trifluoromethanesulfonic anhydride (0.65 mL, 1.09 mmol) was added. The
reaction mixture was stirred at —78 °C for 3 h. MeOH was added (10 mL) and the
Dry Ice bath was removed. The solvents were evaporated and the crude reaction
mixture was purified via sgc using a 2%-5% MeOH/CH.Cl, gradient as the mobile

10  phase. 1.15 g of Compound 37 was obtained.

\//
H/ “CF,4
HN
Compound 38
Step 6. Compound 37 (1.11 g, 2.94 mmol) was dissolved in 1,2-
dichloroethane (14 mL) and a-chloroethyl chloroformate (0.335 mL, 3.1 mmol)
was added. The reaction mixture was placed under N blanket and heated to 80
15 °C. The reaction mixture was stirred at 80 °C for 1.5 h. The heat was turned off,
and the reaction mixture was stirred at rt over the weekend. Additional o-
chloroethy! chloroformate (0.250 mL) was added and the reaction mixture was
stirred at 80 °C for 2 h. The reaction mixture was allowed to cool to rt, then
concentrated to dryness. MeOH (50 mL) was added and the reaction mixture was
20 refluxed overnight under N blanket. The reaction mixture was concentrated to
dryness and purified via sgc using a 1.5%-10% MeOH/CHCl, gradient. 0.627 g of
a foam was isolated and identified as the desired Compound 38.



Cl N\ 1S 02 Conpound 42 Step 2. Conpound 41 (1.55 g, 7.94 nmmol) was
then dissolved in CH2Cl2 (50 m-) and the solution was cooled to 0 C

Tri et hyl awDrg/o§a7443 nl, 31.8 mmol) and 4-chl or obenzenesulpCargso2/adiBdri de
(2.01 g, 9.53 nmol ) were added and the 10 resulting solution was stirred rt
for 1.5 h. Water was added and the m xture was extracted with CH2Cl 2 (20
mL). The organic |layer was dried over N¥2SO4 and concentrated to dryness.
The crude material was purified by sgc (10% Et OAc in hexanes) to give 1.05
g (51 %9 of Conpound 42. d \ I ,N S 02 O g?ound 43 15 Step 3. In a
flame dried flask under N2 _bl anket, Conpound 42% 31 g, 1.2 mol) was

di ssolved in dry THE (50 O~k BuLi (0.69 nL, 1.90 M
solution in hexanes, 1.3 nmol g nd ghe m xture was stirred at
-78 Cfor 40 mn. D -t-butyl 2 AY .75 g, 3.4 mol) was added to
the reaction mixture, which was stigred at -78 C for 1.5 h. The reaction
m xture was 20 slowy warnmed to rt. Véter was added to quench the reaction.
The reaction mxture was extractedCempouBt@8c (3x20 nmL). The organic | ayer

was dried over Na2SO4 and concentrated to dryness to give 0.42 g (100% of
crude pro&ier 7- wo ogjcmapaund g1 isow. Sehismngdl), dhellarehanzensaulfesel i n t he

b \ y « « h . . . -. » . f h
or ude pr oGIFREL2] b G889 mibh RN R R By e WG g RESZNOENG, 1V
31 ng of GAmpEAhe 82000LL,D.839 mmol) were dissolved in CH>Cl» (2 mL) and left

5 stirring over the weekend at rt. The reaction mixture was diluted with CH,Cl; and

washed with 1.0 M aq. NaHSO4 and brine. The organic layer was dried with
MgSO, and concentrated to give 0.36 g of an oil. The crude product was purified
via sgc using 20-25% EtOAc/hexanes as the mobile phase. 115 mg of Compound
39 was obtained.

N\ //

Cl PN

S/
S L6
@) (@]

10 Compound 40

CF4

Iz

Step 8. Compound BZ Compound 39 (81 mg, 0.175 mmol) was added to a

flame dried Schlenk flask equipped with a stir bar. Anhydrous THF (1.5 mL) was
added and the flask was blanketed with N,. The flask was placed in a Dry
Ice/IPA bath and a solution of n-BuL.i in hexanes (155 uL, 0.387 mmol) was

15 added. The reaction mixture was stirred at —78 °C for 1 h and 15 min. Di-t-butyl
dicarbonate (108 mg, 0.495 mmol) was added and the reaction mixture was left
stirring overnight. The reaction mixture was quenched with 1.0 M, pH 7.0
phosphate buffer and diluted with EtOAc. The layers were separated and the
organic layer was washed with water and brine, then dried with MgSQOj. ‘

20 Evaporation of the solvent afforded an oil. The crude product was purified via sgc
to give 0.04 g of Compound 40 (BZ).



~N S 02 O O Conpound 44 5 Step 4. Conpound 43 (1.22 g, 3.27 mml) was
dissolved in CH2ClI2 (30 nL). MCPBA (1.41 g, 8.18 mmvl) was added and the
sol uti on we3m#ilrs ed overnight at it. The reaction m xt uP€TEe2/861BLt ed
with CH2Cl 2, and washed with ag. NaHSG3 and aq. NaHCO3. The organic | ayers
were conbi ned, dried over Na2SO4 and cqncentrated. The crude material was
purified via sgc (25% Et OQAc i n hexanes) ®Po 10 give 1.25 g (20% of
Compound 44. € OH3 NNO2 O O Conpound 45 Step 5. Conmpound 44 (0.52 g,
1.3 mml) was dissolved in 1,4-di oxdAVPOE I ) and water (2 nl), and NaN3
(0.26 g, 4.0 mol ) was added. The sol utign s heated overnight at reflux.
The sol vent was evaporat ed under reduc Ssure 15 and the residue was
taken up by water and extracted with QAc [(3 x 1 Onl). The organic |layers
were conbined and dried with Na2SO4. ration of the solvent vyiel dﬁd
Compound 45 (100% yield). This nategj sed in the next step wthout
fu?}t)her pur i 1£i cation. O Cd N3 N Séb@c’wgaéﬁmnpound 46

Step 1. 1-(t-Butoxycarbonyl)-4-methylenepiperidine (0.5 g, 2.6 mmol) was
stirred in 3:1 CHCl-TFA (15 mL) at rt for 3 h. The reaction mixture was
5 concentrated under vacuum to give Compound 41 as an oil.

O,
Compound 42

Step 2. Compound 41 (1.55 g, 7.94 mmol) was then dissolved in CH,Cl, (50

mL) and the solution was cooled to 0 °C. Triethylamine (4.43 mL, 31.8 mmol)

and 4-chlorobenzenesulfonyl chioride (2.01 g, 9.53 mmol) were added and the

10  resulting solution was stirred rt for 1.5 h. Water was added and the mixture was
extracted with CH.Cl, (20 mL). The organic layer was dried over Na,SO, and
concentrated to dryness. The crude material was purified by sgc (10% EtOAc in
hexanes) to give 1.05 g (51%) of Compound 42.

S/N
S L e
O (@)

Compound 43

15 Step 3. In a flame dried flask under N3 blanket, Compound 42 (0.31 g, 1.2
mmol) was dissolved in dry THF (50 mL) and cooled to —78 °C. n-BuLi (0.69 mL,
1.90 M solution in hexanes, 1.3 mmol) was added, and the mixture was stirred at
—78 °C for 40 min. Di-t-butyl dicarbonate (0.75 g, 3.4 mmol) was added to the
reaction mixture, which was stirred at —78 °C for 1.5 h. The reaction mixture was

20 slowly warmed to rt. Water was added to quench the reaction. The reaction
mixture was extracted with EtOAc (3x20 mL). The organic layer was dried over
Na3SO4and concentrated to dryness to give 0.42 g (100%) of crude product,



WO 03/ 042174 PCT/ US02/ 36185 88 Step 6. Conmpound 45 (0.30 g, 0.69 mml) was
dissolved in THE (20 nL). Sodium hydride (67 ng, 2.1 mmol) and i odonet hane
(0.174 mwo2a3d4ambl ) were added successively at rt. The PETUISOL/BEYSM Xt ure
was stirred overnight at rt. Water was added. The m xture was extracted
with EtOAc (3 x 10 nlL). The conbined 5 organic | ayers were dried over
Na2SO4 and concentrated to dryness. TheBktrude naterial was purified via
sgc (25% Et CAc in hexanes) to give 81 ng (269 of Conpound 46. O C N -12
S N 02 Owdiéoopgdind dsedSinehe SubSeqpentndadifon withoat, fufthéd punifidationa $\

0. 21 mrol SRPORHER 8! skoAie PrPOuEh eEMBORR hitie oot (106 BIORRILn: i
it. Water h\eé%é%?‘gﬁﬁfbé@?%%@’%éw ndwes extracted with EtQAc (3 x 25 nl).

The conbin ayers were dried over Na2SO4 and concentrated to
dryness. The crude material was ||ouri fied via (10% 7N NH3/ MeOH sol ution
in EtOAc) to give 25 ng (50% o*iepmound ~ 0- O/0d NS'CF3 H

PCT/ WS02/{36185 89 Step 8. Conpound

AX Compound 47 (25 ng, 0.060 mmol) digs din

Compound 44
5 Step4. Compound 43 (1.22 g, 3.27 mmol) was dissolved in CH.Cl, (30 mL).
MCPBA (1.41 g, 8.18 mmol) was added and the solution was stirred overnight at
rt. The reaction mixture was diluted with CH,Cl,, and washed with aq. NaHSO3
and ag. NaHCOj. The organic layers were combined, dried over Na;SO4 and
concentrated. The crude material was purified via sgc (25% EtOAc in hexanes) to
10 give 1.25 g (20%) of Compound 44.

Cl
‘ij/\Na
_N
S

Compound 45
Step 5. Compound 44 (0.52 g, 1.3 mmol) was dissolved in 1,4-dioxane (20
mL) and water (2 mL), and NaNj3 (0.26 g, 4.0 mmol) was added. The solution was
heated overnight at reflux. The solvent was evaporated under reduced pressure
15  and the residue was taken up by water and extracted with EtOAc (3 x 10mL). The
organic layers were combined and dried with Na;SO,. Evaporation of the solvent
yielded Compound 45 (100% yield). This material was used in the next step

without further purification.

Cli
y/\j/\NS
S/N
S A o
0] O

Compound 46



CH2Cl 2 (5 nmL). Triethylamne (16.6 L, 0.063 nmol) was added. The sol ution
was cooled to -78C. Triflic anhydride (10.5 L) was added dropw se. The
reacti on woxBsHa7as stirred at -78 C for 1.5 h. The sol vext/usaz3@sapor at ed
and 5 the crude material purified by PTLC plate (25% Et QAc- hexanes) to give
22 my (80% of Conpound 48 (AX). EXAMPLE X OH Cd N-12 S~ N 02 OO
Conmpound 49 Step 1. Conpound 45 (0.19 §8 0.44 mmol ) was dissolved in EtQAc
(15 m). 10 Lindlar's catalyst (palladium 5 w % in cal ci um carbonate,

poi soned idphe.| ead; Cofhpblind ¥5n@s3dde.69 el was tissolvehin Ji- (@sméhaken on

ARG AN R N L ST
pr oduct N"‘%@Miﬂi\%eggw\égﬁ%ﬁg? 8 r@éMﬁ%é@gﬂig{ee (N%g%tirr@tj dvermgHNgt ré9W 4 0SO

a TH npoun ( p 2. Conpound BP Conpound 49
(48 ny, Owag added) Thesnidiuss vlasaxktiactedOMECELOAS (B1X) 10 Mikt)3 Thescambined. 237

mmol ) was added. The m xture was,c ed ,to -7 i | f oni
i deopeargayersovars Sk svENERRueind hineeimte K Hh S Tera0ge," oM ©
stirred f - ieOVi oMY Rthazhesh® gile Bdsmpt(R6%)of ude

mat eri al @ﬁﬁ%ﬁé@%@hﬁ%%g%ﬁ%ﬁ in ﬁg}(anese) pt o@g?vesrgg.(S %r)rg l(1670/c) of
Conpound 66mpeBRNd 48D 03/ 042174 PCT/ US02/ 36185 90
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Compound 47
Step 7. Compound 46 (47 mg, 0.11 mmol) was dissolved in THF (5 mL) and
10  water (1 mL). Triphenylphosphine (55 mg, 0.21 mmol) was added and the
resulting mixture was stirred overnight at rt. Water was added and the mixture
was extracted with EtOAc (3 x 25 mL). The combined organic layers were dried
over Na,SO,4 and concentrated to dryness. The crude material was purified via
sgc (10% 7N NHa/MeOH solution in EtOAc) to give 25 mg (50%) of Compound

15 47.

O/ O\\ //O
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Compound 48



EXAMPLE XIT N \ SOS F Conpound 51 Step 1. In a flane dried flask un

bl anket, Indole (5.0 g, 43 mml) was 5 dissolved in THE (50 ni) anddgcr)o:\ltzad
to -78 Cwawmokurdon of n-BuLi (1.6 Min hexanes, 29 nlL, PET/USODBYISIAS
added over 15 min. The resulting anion precipitated as a solid. The
reaction mxture was warmed O C and stirred for 1 h before being cooled to
-78 C again. A solution of 2-fl uor obern¥®enesul fonyl chloride (9.1 g, 47
mml) in THE (30 nL) was added over 20 min. The reaction 10 M xture was

al l oved ig Q@r ggvsﬁddi\x rt Gutfps@sd 4NeER5 pid,10.860 envmob ivgist dissolvad inThe
reaction m our ed |nto 2% ag. NaHCO3 (120 ni). The a | ayer was
extract eCmiClh (EmQ (I'ztlekhy&@mmg (1%9Lc@@§3ﬁéwoﬁr\@%?édﬁ%ygf‘§ 5\?;84"8 Mwashed

with 2% ag. NaHCO3 75 and The
g;ggnlcf I\?&@@'ﬂﬁ@dﬁg gﬁ%@@? NEZ%&P Qrpdf’gﬂg}%(‘fv@ﬁt Cg{egﬁroéa%g%yness The crude
u 9 i T
O —7B2BUoEN @Y. Mhehsr 4 evaporatetilard

(989 of eﬁ%@b&ﬁ]ﬁ}&h{%\ﬁ ?\R%@S@ Zgz F Co OHTrI:\g 52 St Z&a . Efpn aeflarregdrl ed
1;' Ir)e;S_lFalém(igg %@hﬁamd | pudiiep dyrfRITIS3 plate 125 E@@C-hﬁﬁ@ne}S)\kaQ"&%%mQ/ed in

and coo 78. C n- BuLi (1 84 Min 20 hexanes, 3.4 ni,
6.3 mol )(8A¥ Hdare! Wbéﬁgé})‘%éfaction mxture was stirred for 50 mn. 802
was bubbled slowly into the reacti gxmapsel Xfor 1 h. The reaction was
warnmed to rt. The reaction m xture was concentrated to 5 nL. Ice-cold WO
03/ 042174 PCT/ US02/ 36185 91 _hexanes (200 mOb was added, and precipitation

of a solid occurred. The solp col | Itrat| on and was h
d

with cold hexanes. This solid |ss ved |n CHZZCI 2 (200 nmL P

(0.93 g, 7.0 mol ) was added an CN ( et N

02
O O
Compound 49
Step 1. Compound 45 (0.19 g, 0.44 mmol) was dissolved in EtOAc (15 mL).

10 Lindiar's catalyst (palladium, 5 wt % in calcium carbonate, poisoned with lead,;
0.19 g) was added. The reaction mixture was shaken on a Parr apparatus under
hydrogen atmosphere (52 psi) for 48 hrs. The reaction mixture was filtered and
the solvent was evaporated. The crude product was purified via sgc to give 50 mg

(28%) of Compound 49.

OH O\\ //O

~S<
Cl (j/\N CF,
N
S

Compound 50

T

15
Step 2. Compound BP Compound 49 (48 mg, 0.12 mmol) was dlssolved in

CH,Cl, (5 mL). NEt3(33.0 plL, 0.237 mmol) was added. The mixture was cooled

to —78 °C. Trifluoromethanesulfonic anhydride (19.9 plL, 0.12 mmol) was added
and the reaction mixture was stirred for 1.5 h. The solvent was removed and the

20 resulting crude material purified by PTLC (50% EtOAc in hexanes) to give 37.3
mg (67%) of Compound 50 (BP).



reaction was stirred overnight. The m xture was washed with brine and the 5
organic | ayer was dried over Na2SO4 and concentrated to dryness. The crude
product wa® opuilfdi ed via sgc (9% Et OAc i n hexanes) to gi veCc30Gorss1834%) of
Compound 52. \\ // F 0 0O H N SCF0S022 F Conpound 53 Step 3. Conpound AT
Compound 52 (170 ng, 0.46 mmol) was dissolved in 10 CH2CI2 (20 nL) at rt.
4-Fl uoro-4-(trifluoronet hanesul fonan d&tet hyl ) pi peri di ni um
trifluoroacetate (344 ng, 0.91 mml) and triethylam ne (92 ng, 0.92 nmmol)
were added successively. The m xt UEXAWMEL BBKIrred for 4 h. The reaction

m xture was extracted with brine (30 nlL). The organic |ayer was dried over
Na2SO4, and concentrated to drynegs de product was purified by
PTLC (33% Et QAc in 15 hexanes) to [ ) (50% of Conpound 53 (AT).
Conpound 53A: WO 03/042174 PCT/ USO% » OV OV Ove 1) BuLi + SQ2Cl
F S021 SQ2CI I~ __NH\ I NS02 So ICS 111 / /| F3 F 2 TFA H\~
Et 3N NHS02CH3 4

Compound 51
Step 1. In a flame dried flask under N2 blanket, Indole (5.0 g, 43 mmol) was
5 dissolved in THF (50 mL) and cooled to —78 °C. A solution of n-BuLi (1.6 M in
hexanes, 29 mL, 47 mmol) was added over 15 min. The resulting anion
precipitated as a solid. The reaction mixture was warmed 0 °C and stirred for 1 h
before being cooled to —78 °C again. A solution of 2-fluorobenzenesulfonyl
chloride (9.1 g, 47 mmol) in THF (30 mL) was added over 20 min. The reaction
10  mixture was allowed to warm slowly to rt and was then stirred overnight at rt. The
reaction mixture was poured into 2% aq. NaHCOs (120 mL). The aq. layer was
extracted with Et;0O (4 x 50 mL). The combined organic layers were washed with
2% aq. NaHCO3 (30 mL), H2O (2 x 75 mL) and brine (2 x 50 mL). The organic
phase was dried over Na;SO4 and concentrated to dryness. The crude product
15  was purified via sgc‘ (56-8% EtOAc in hexanes) to give 11.6 g (98%) of Compound

51.
I
l}l SO,CI
-
F
Compound 52
Step 2. In a flame dried flask under N, blanket, Compound 51 (1.74 g, 6.3

mmol) was dissolved in dry THF (30 mL) and cooled to —78.°C n-BuLi (1.84 M in
20 hexanes, 3.4 mL, 6.3 mmol) was added and the reaction mixture was stirred for

50‘min. SO, was bubbled slowly into the reaction vessel for 1 h. The reaction

was warmed to rt. The reaction mixture was concentrated to 5 mL. lce-cold



OH NHSO2CH3 Ove BBR3 (~NHS02CH3 6~~ NNO2 1 j" SN S02 0 NO02 1\ eFO ~F
Co mpound 53A 2 4A Conmpound 2: Conmpound 1 (1 g, 6.79 mml) was dissolved in
CH2Cl 2 (5wormBp421NaOH (50% 4 nl) was added fol |l owed by adaictriusn2/sdi182-

fl uor ophenyl sul phonyl chloride (1.6 g, 8.22 mol) and tetrabutyl amoni um5
hydrogensul fate (cat.). The reaction m xture was stirred at room
tenperature overnight. The aqueous | apdr was then renoved, and the organic
| ayer was dried over Na2SO4 and concentrated to dryness. The crude product
was puri f hsﬁawésa(zoBTﬂqQ wag%uab@%ﬁal?aw@udmfg: ¥8liRo@un®H) T selirpound 2
as a white solid mpound 3: In a flanme dried flask under N2 bl anket,

corr})ognd wag zollegjed QNUIVESGW ﬁﬂ@M)aS\t/JWQShﬁds‘é!tSh gelfl hexamep. 'ﬂ'thS §Q‘€ﬂ We$ and
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was bubbl gghotion Wz stiresd dwaTniget.s Theahixturs was wasted fith bﬁﬁemmithéhe reaction
was warmed to_roomtenperature. The reaction nmixture was Cﬁﬂcen ated to 5

. 1 c@tg@mf‘ebaaﬁéw%m@mve\w&@zﬁ?e@d@@d Rgentaladio Hypess o ed. The

o110 vasPHRAEETEER Mt 1" [SRETPCh RGP  BO0 TR GBI PI°3: .

7.87 mol Eowqmmdcﬁm and the reacti on was stirred overnight. The m xture
was washed with brine and the organic |ayer was d(:)ed over Na2SO™4, and
concentrated to dryness. The crude productFwas purified via sgc (9% 20
Et OAc/ hexanes) to give 7804x (30°/c) co i ght brown solid.

Compound 4A: Conpound 3 ( , Q. 25 ] wapy di s§dd ved in CH2Cl2 (100
m.) at room tenperature. €QUL nd 4 , 0.33 mvl) was added WO
03/ 042174 PCT/ US02/ 36185 9 foIN ow%i by addition of triethylamne (63 ng,
0.62 mmol ). The m xture was tll’S‘@éﬂ at it overnight. It was extracted with
brine (30 nL). The organi er was dried

Compound 53

Step 3. Compound AT Compound 52 (170 mg, 0.46 mmol) was dissolved in

10  CH.Cl, (20 mL) at rt. 4-Fluoro-4-(trifluoromethanesulfonamidomethyl)piperidinium
trifluoroacetate (344 mg, 0.91 mmol) and triethylamine (92 mg, 0.92 mmol) were
added successively. The mixture was stirred for 4 h. The reaction mixture was
extracted with brine (30 mL). The organic layer was dried over Na;SO4, and
concentrated to dryness. The crude product was purified by PTLC (33% EtOAc in

15 hexanes) to give 136 mg (50%) of Compound 53 (AT).

Compound 53A:




over Na2SO4, and concentrated to dryness. The crude product was purified
with preparative TLC plate (50% Et QAc/ hexanes) to give 78 ng (56%
conmpound WA 0384A34 a white powder. Conpound 53A: Conpound 2AT(US82/8gs5 0. 14
mmol ) was dissolved in CH2CI2 (10 nL) at 0 C. BBr3 (1.0 Min CH2Cl 2, 1 ni,
1 nmmol) was added. The reaction mxture was slowy warned up to it and
stirred overnight. The m xture was was#@d with brine and the organi c | ayer
was dried over Na2SO4, and 10 concentrated to dryness The crude product
was purifiegevia sgc (33% EtOAc/h nes) tib) ve 58 W9 (789 Conpound 53A

as a white 50ljd. Exsople Xla H N N I \/ NaH\ I / S02
S02Cl SO St/ \gj?&lé_z_yN
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Compound 53A

n

4A

Compound 2: Compound 1 (1 g, 6.79 mmol) was dissolved in CH2Cl, (5
mL). NaOH (50%, 4 mL) was added followed by addition of 2-
fluorophenylsulphonyl chloride (1.6 g, 8.22 mmol) and tetrabutylammonium
5 hydrogensulfate (cat.). The reaction mixture was stirred at room temperature
overnight. The aqueous layer was then removed, and the organic layer was dried
over Na,SO, and concentrated to dryness. The crude product was purified via
PTLC (10% EtOAc/hexanes) to give 2 g (97%) of compound 2 as a white solid.
Compound 3: In a flame dried flask under Nz blanket, compound 2 (2.0 g,
10  6.55 mmol) was dissolved in dry TFA (30 mL) and cooled to —78 °C. A solution of
n-butyl lithium (2.04 M in hexanes, 3.3 mL, 6.6 mmol) was added and the reaction
mixture was stirred for 45 min. SO, was bubbled in the reaction vessel at a slow
rate for 45 min. The reaction was warmed to room temperature. The reaction
mixture was concentrated to 5 mL. lce cold hexanes (200mL) was added, and
15  precipitation occurred. The solid was collected by filtration and it was washed by
cold hexanes. This solid was dissolved in CH2Cl, (200mL) at room temperature.
NCS (1.05 g, 7.87 mmol) was added and the reaction was stirred overnight. The
mixture was washed with brine and the organic layer was dried over Na;SO,, and
concentrated to dryness. The crude product was purified via sgc (9%
20 EtOAc/hexanes) to give 780 mg (30%) compound 3 as a light brown solid.
. Compound 4A: Compound 3 (100 mg, 0.25 mmol) was dissolved in CH2Cl,
(1(.)‘ mL) at room temperature. Compound 4 (100 mg, 0.33 mmol) was added



21 [/ 0S2 F 7 Conpound 2: Conpound 1 (3 g, 0.026 nol) was dissolved in DW
(150 15 mL?, and cooled to 0 C. NaH (dry, 95% 0.97 g, 0.038 nol) was
added, amwotohm421reacti on was stirred for 15 min. A sol uti ®eTAfS02/36185

2-fl uorophenyl disul phide (6.5 g, WD 03/042174 PCT/US02/ 36185 94 0.026
mol) in DMF (5 m-) was added, and the rgaction was al |l owed to proceed at
r.t. overnight. The reaction was quench@ with H20O. Sol vent was renoved.
CH2Cl 2 was added to dilution the reaction m xture. The organics were
extract ed follpwedhyi addifigpoftriethylamined(682ag( 6G2rmmolR) Thermextoreywas stitrager

was dried gver Ng.2S n ra dryness. The. crude prqduct was
purified v%)ta PX%%"\E@ %‘ggﬁ%%ﬁ%(é%?%@‘ éﬁ&%t«g} gg}jgﬁ?@éaf@aﬂlpq@%%%%ar' as a
whi te sol i gver NS AAdToncertadtoAr{Ress. mhe%cﬁﬁie?febhcwwés ?hﬁﬁ&! wed in
THE (35 nL). NaH (dry, 95% 1.04 43 mmol ) was added, and the reaction
was stirrelfeppetivesl Lk plateyBp% Ext.CgA@(h?xamsaﬁ@ givewss Mmad$edo Jeampeiand 4Act i on
was stigre Qtwﬂife pcgvgdgyerni ght. H20O was added to quench the reaction.

Et OAc (20 -) was" added to dilute the reaction mxture. It was washed with
brine E40 m. X Qa)mpﬁhadcﬂ@jarﬁmnpémlﬂffwﬁs m@,i@ManémogwM”sﬁawmi%o gijve
2.2 9 (99%, ¢c nd 3 .as, it Lid, mpound, 4. In a flame drie

fl ask unde Hﬁégﬁﬁéﬁﬁé{?tao@p%{@j?‘boﬁ."'285!28%1?5 k61 mpeY Wassadflesk olReed i n
dry THE ( ‘= - | A4 iz -

cycl ohexaﬁ%gal%a E@’&gn{‘ﬂ?‘%g%‘&@o@%‘m%as“@@@ an%nﬁyemféefa hli'oﬂ%e M’i‘ e was
stirred fowa2Washed witPbnivees abd e echyanic kalyer waadriedrovieoNag8Qxj and It was

sl ow y, warned u o, jt. The reaction m xture was concentrated, to dryness.
The (groudecqpé:legﬁlaéﬂd %@BP%%O?G%&WCP? EﬁQﬁéPEW@?, W['f'?gé’flﬁ ﬁg%é&ﬂe was added
and 20 pr ecign i 90| d Ine. iflgt ration and it
was was hegEﬂbOf‘ él@%*ﬁﬁr?gggggﬁe?%rwy@t@r?gﬁn\ﬁégga3%35/\5% ggvﬁ?é nédéjﬂgQCI 2 (40 m).

NCS (2.3 g, 17.2 nmmol) was added admkampledastirred at it overnight. The
reaction mxture was washed with brine (100 nmL x 2). The o\rganic | ayer was

dried over Na2SO4yand then condentrated tg.drynegsgyt o nCrude conpound
41.55¢ (m- o @ Nen @ S0z Eji%\SOzCI
S .
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Compound 2: Compound 1 (3 g, 0.026 mol) was dissolved in DMF (150
15 mL), and cooled to 0 °C. NaH (dry, 95%, 0.97 g, 0.038 mol) was added, and the

reaction was stirred for 15 min. A solution of 2-fluorophenyl! disulphide (6.5 g,



25 Conpound 5: Conpound 4 (0.83 g, 2.3 mmol) was dissolved in CH2Cl 2 (30
m) at roomtenperature. Conpound i (0.76g, 2.3 nml) was added followed by
addi ti on wp osouBrhyl ami ne (0.82 nL, 5.87 mml). The m xt uPeTWS02/3¢183 r ed at
it overnight. It was extracted with brine (30 nL). The organic layer was
dried over Na2SO4, and concentrated to dryness. The crude product was

di ssolved in 30 CH2Cl 2 (40 m'-) and co#4ed to O C. MCPBA (3.24 g, ca 13.2
nmol ) was added. The ice bath was renpoved and the reaction m xture was

stirred ' ' HERS Svesel d d
The | ayer 5058 MOFITRHF (b mEIWBG IR RT theRudlibh wisialidinid b procaca adbd an

:\;ggr@ m$.mEm;c?m ﬂ?hdea@fms.?@mgi wWithdl2QunGolvent westraeevadi ed with

: rude . : % '
0-57 g (LOpChIEABIHE GhoRiheaplolinRdfeu it Re e EHBTREEY 8 57
g, 1.01 %Eﬂﬁ\@g%hﬁmﬂ)@m Hgogsemnﬁz).ﬁtﬁélorgarﬁc Riyef M@\ dridinsfert ure. Li OH

(1.OM 1 was added and the mxturé was stirred at room
t enpeBat UNe,SQy and eonceptitated e dswiesent heaaidecprodudt was gudfiedyviz (195 ni -) and

brine (15 -). was added. a he, | t ed. I
vas_ext ra%@?/ww o aBpsE s G oMo 85 AR 38RFed or gani
ayers were dr MNedrto AGE B 63 hRED

conmpound 6 04(2&3[)(6899/%% %ogrg)otﬁirﬁzggngnp%%nd 6l9 ?%r%mgedlggg? (gg\l\;g

di ssol vedmLp d¥atdxdry, gathd nypel) sstasiderig apd the seaqtipnomas flired. 33

mol ) was, added. fql/ y |1 ' j

anhydr i defo( jg rWB; C%Hg\éﬁmla) 45%@%63’@%&'%% ﬁbéﬁ# eljeoel’v(\:/g@ﬁ Wgﬁ({%ﬁgo mn
bef orqg V"aé\férﬁ@ht!m{@v@s@ddﬁﬂitBQqTL@hﬁhWhé rddetionsEtONe A )ivres gulaetlict  was
extracted with CH2ClI 2 (50 nmL). The organl ¢ |layer over Na2SO4 and

concent r aditde the eragtiesdniximhe. dwerWarbeduithiyine @Q\;\rﬁiigég-sgﬁe PiganI¢ 33%
Et QAc/ hexl%ﬂ%ﬂ/ﬁ# arigh Un DRt to IR OWY (o AT cBmpHiithi S 59k ehiteEXAVPLE

XIl O NA
solid.

Compound 4: In a flame dried flask under Ny blanket, compound 3 (2.2 g,
15 8.6 mmol) was dissolved in dry THF (30 mL) and cooled to —78 °C. A solution of
LDA (1.4 M in cyclohexanes, 4.65 mL, 6.51 mmol) was added and the reaction
mixture was stirred for 20 min. SO was bubbled in the reaction for 20 min. It was
slowly warmed up to rt. The reaction mixture was concentrated to dryness. The
crude material was dissolved in CH2Cl, (5 mL). Cold hexane was added and

20 precipitation occurred. The solid was collected by filtration and it was washed by
cold hexanes. The material was dissolved in CH,Cl, (40 mL). NCS (2.3 g, 17.2
mmol) was added and it was stirred at rt overnight. The reaction mixture was
washed with brine (100 mL x 2). The organic layer was dried over Na;SO, and
then concentrated to dryness to give crude compound 4 1.55 g (100%).

25 Compound 5: Compound 4 (0.83 g, 2.3 mmol) was dissolved in CHCl (30
mL) at room temperature. Compound i (0.76g, 2.3 mmol) was added followed by
addition of triethylamine (0.82 mL, 5.87 mmol). The mixture was stirred at rt
overnight. It was extracted with brine (30 mL). The organic layer was dried over
Na,S0,, and concentrated to dryness. The crude product was dissolved in

30 CHaCl, (40 mL) and cooled to 0 °C. MCPBA (3.24 g, ca 13.2 mmol) was added. -
The ice bath was removed and the reaction mixture was stirred at rt overnight.
Aq}ls];eous NaHCO3 (200 mL) and CH,Cl, were added and the layers were



N H O 20 Conpound 54 Step 1. Indole-2-carboxylic acid (1.0 g, 6.2 muol)
and 4- (trifluoroacetam donethyl)piperidiniumtrifluoroacetate (2.2 g, 6.8
mrol ) werwo odiogned ved in CH2CI 2 (15 mL). HOBT (1.1 g, 8. 1premmisp2/3EBXC (1.6
g, 8.1 mol) and triethylam ne (815 ng, 8.1 nmol) were added and the

m xture was stirred 25 overnight at rt. The crude m xture was washed with
brine (2 x 15 nmL). The organic |layer W@ dried over Na2SO4 and
concentrated to dryness. The crude product was purified by sgc (EtOAc) to
gi ve 1. 36s@p4addd. Wﬁe@@g@ﬂuk@eﬁ@asmﬂﬁcﬂwméq NPEHS OSPRABICES Ho06 aNdNH2 N

HO Co d 55 S
e (0" o i S8 B 805 EhS el el Bl S £ e and e
m xture V\%foé&}(h%(sﬂfﬁf@ %?e' 7 d% d oé)zgp%ﬁgbfg@m 5WAS, hafiRvEfligand CH2Cl 2 (30

m.) and brin ayers were separated. The aq.
| ayer was extr@ommbunct& Cadapatinan@ (0.6HCH D (mrkohiyasdigsolved do disixase

670 b (L0PTLI X edmBtsrasre. oL oA ed-OR. 5 pRiettivag 88 258 8, Dound
55 (105 ”@lﬂréWamP%dVﬁDmghﬁéﬁ{p@Qtu'ré‘fdr ovefrighl. 2Thé§oﬂ7b*ﬁf ¥8s fbinove®C- ON

(100 nm, P (catal ytic anmount) were added and the
reaction andtGJﬂ@lyv&‘éS gtli) @anddorinee(1Hi I‘gh) was added Bing theayers were separatedashed

dryness. | The ebiens i s st AR e R e B H heanes) to-
give 144 gembRfed oRfanfeorpersnflefbdried over Na,SO4 and concentrated to dryness to
10  give compound 6 0.44 g (92%).
Compound 7: Compound 6 (70 mg, 0.15mmol) was dissolved in CHxCl>
(15 mL) and cooled to -78 °C. Et3N (0.053 mL, 0.38 mmol) was added followed
by the addition of trifluoromethanesulfonic anhydride (42 mg, 0.15 mmol). The
reaction mixture was stirred for 30 min before warming up to 0 °C. Brine (15 mL)
15 was added and the product was extracted with CH>Cl, (50 mL). The organic layer
was dried over Na>SO, and concentrated to dryness. The crude product was
purified via PTLC (33% EtOAc/hexanes) to give 40 mg (45%) compound 7 as a

white solid.
EXAMPLE XII
X
N~ CFj
| [\O/\H
N
O
20 Compound 54

Step 1. Indole-2-carboxylic acid (1.0 g, 6.2 mmol) and 4-

(trifluoroacetamidomethyl)piperidinium trifluoroacetate (2.2 g, 6.8 mmol) were
dissolved in CHxCl (15 mL). HOBT (1.1 g, 8.1 mmol), EDCI (1.6 g, 8.1 mmol)
and triethylamine (815 mg, 8.1 mmol) were added and the mixture was stirred
25 overnight at rt. The crude mixture was washed with brine (2 x 15 mL). The
organic layer was dried over NaxSO, and concentrated to dryness. The crude
product was purified by sgc (EtOAc) to give 1.36 g (62%) of Compound 54.



0 )<OO HN WN 02 0 S 15 F Conpound 57 Step 4. Conpound 56 (140 ng, 0.39

nmol ) was dissolved in CH2CI2 (5 nm). NaOH (1.0 M ag., 5 nL),

2-fl uor obwpaaneam f onyl chloride (76 ng, 0.39 nmmol), andPCT/US02/36185
t et rabut yl ammoni um hydrogen sulfate (catal ytic anount) were added

successively. The reaction m xture was g%irred overnight at it.
then renoved, and the organic

| ayer was WO 03/042174 PCT/ US02/ 36185

The aq.

| ayer was dried over Na2SO4 and concentrated to_ dryness. The crude product

was purified by PTLC (4% Me in CH2 0 Ng.izve 44 ng (22% of
Conpound 57. 00 H'S'CF3 \ | I N N |[S02 .0 F {onpoud 58 5 Step 5. Conpound
CZ Conmpound 57 (40 ng, 0.078 din 3:1 CH2C2-TFA (4 nl) at

rt for 30 mn. The solvent was renmpyedliand the crude nmateri al
under vacuum This material was dissol €&d in CH2Cl 2 (15 m-)
-78 C. Trifluoronethanesul foni ¢ anhgmpeu(d25ng, 0.078 mol )

was dried

and cooled to

and

triethylamne (31 ng, 0.31 mol) were added successively. The reactjion 10

m xture westedtd.rr ed G@MppYnd o104 95218 MG w8 dissolweerin et

1Pdnk}at and

1o " S ENAOH PLONCHE, S L TR iyt Mot

brine (15 nL organt c | ayer 'was

rated to

dryness. Tdtat farrduide Thieashivdntwess removiedeahd CHRTLG30950) ddDBane (3Genlgnes) to

ive 14
g 5 rrgw

339
ére a/gded and the layers were separated. The aq. layer was extracted with

additional CH,Cl, (15 mL) and the combined organic layers were dried over

Na,SO,4 and concentrated to dryness to give 670 mg (100%) of Compound 55.

O
Swionae
H 0]

Compound 56

Step 3. Compound 55 (105 mg, 0.40 mmol) was dissolved in 1:1 CHCl»-
10 THF(20 mL). BOC-ON (100 mg, 0.40 mmol) and DMAP (catalytic amount) were
added and the reaction mixture was stirred overnight at rt. The mixture was then

washed with brine, and the organic layer was dried over Na,SO4 and

concentrated to dryness. The crude product was purified by PTLC (50% EtOAc in

hexanes) to give 144 mg (99%) of Compound 56.
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15 ~F Compound 57

Step 4. Compound 56 (140 mg, 0.39 mmol) was dissolved in CHzCl; (5
mL). NaOH (1.0 M, aq., 5 mL), 2-fluorobenzenesulfony! chloride (76 mg, 0.39
mmol), and tetrabutylammonium hydrogen sulfate (catalytic amount) were added

sd‘t_:cessively. The reaction mixture was stirred overnight at rt. The aq. layer was



of Conmpound 58 (CZ). 15 EXAWMPLE XIIl \ (I OH N H Conpound 59 Step 1.
Lit hi um al um num hydride (0.82 g, 22 mol) was stirred in THE (0.4 nlL) at
0 C. A sowotwsomiod et hyl indol e-2-carboxylate (2.0 g, 10 maolysoz/ss13HE (13
m-) was added dropwi se. The reaction mxture was slowy warnmed up to rt
and 20 was stirred for 30 mn.- It was then cooled to 0 C. Water (2 nl),
NaCH (1 N, ag., 5 nL), and water (6 n97) were added successively. The

m xture was stirred at rt for 15 mn, then filtered through Celite(r) and

washed wi ﬁ%njr@nﬂov%?ghailﬁ@%drﬂ@%yeﬁwas dHe®l dvdrNRB® e d@ﬁ)@ﬂﬁat@dttb br ' ne.

The organic |ayer was dried over "Na2SO4 and concentr at ed toCc;l ve

(99% of dmmps&nﬁ%grumrggugm\mwupﬁﬁd bisb /L85 (4% Me@HE) s} in H@lﬂtOH

Conmpound e 5 g, 10 mmol) was dissolved in CH2Cl 2
(30 ni) aSQ'e rﬂgé( ﬁes?ﬂgﬂ% fo%ZBS% 7.5 g, 73 mmol) was added and the
m xture was sti rred at rt for 4 h. Another porolc@l of manganese di oxi de
(85% 6.0 g, 59 mml) 5 was_added and t turgwas stirred for another
0.5 h. The reaction m xtuyg” il tered roEPh\Wgte(r) The Celite(r)
pad was washed with 10:1 : The filtrate was
concentrated to dryness to g 2% of Conpound 60. CHO \ N J i
S CF

F Compound 58

5 Step 5. Compound CZ Compound 57 (40 mg, 0.078 mmol) was stirred in 3:1
CHxCl>-TFA (4 mL) at rt for 30 min. The solvent was removed and the crude

material was dried under vacuum. This material was dissolved in CH,Cl, (15 mL)

and cooled to -78 °C. Trifluoromethanesulfonic anhydride (22 mg, 0.078 mmol)
and triethylamine (31 mg, 0.31 mmol) were added successively. The reaction

10  mixture was stirred at —78 °C for 1.5 h, allowed to warm siowly to rt, and was
stirred for an additional 1 h. The reaction mixture was washed with brine (15 mL.).
The organic layer was dried over Na,SO4 and concentrated to dryness. The
crude product was purified by PTLC (50% EtOAc in hexanes) to give 14 mg (33%)
of Compound 58 (CZ).

15 EXAMPLE Xl

|
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H
Compound 59

Step 1. Lithium aluminum hydride (0.82 g, 22 mmol) was stirred in THF (0.4
mL) at 0 °C. A solution of ethyl indole-2-carboxylate (2.0 g, 10 mmol) in THF (13
mL) was added dropwise. The reaction mixture was slowly warmed up to rt and

20 was stirred for 30 min. It was then cooled to 0 °C. Water (2 mL), NaOH (1 N, aq.,
5 mL), and water (6 mL) were added successively. The mixture was stirred at rt
for 15 min, then filtered through Celite® and washed with 10:1 CH.Cl,-MeOH (150
ml-,‘). The filtrate was washed with brine. The organic layer was dried over

Na,SO, and concentrated to give 1.55 g (99%) of Compound 59.



Compound 61 10 Step 3. Conpound 60 (1.0 g, 6.9 mol) was dissolved in
CH2Cl2 (20 mL). NaOH (1.0 M aq., 10 nm.), 2-fluorobenzenesul fonyl chloride
(1.48 g, wos@/omred ), and tetrabutyl ammoni um hydrogen sul fratraspzadias yti c
anount) were added successively. The reaction m xture was stirred at rt
for 3 h. The ag. layer was renoved, and the organic |ayer was dried over
Na2SO4, then concentrated to 15 drynes38 The crude product was purified sgc
(25% Et OAc in hexanes) to give 951 ny (46% of Conmpound 61. O N~ CF3 N
HN i SO F Conmpound 62 Step 4 onpound 61 (200 ny, 0.66 nmmol) and 4-
(trifluoroacetam donet hyl) pi pei fluoroacetate (214 ny, 0.66
nmbl ) were WO 03/042174 PCT/ USO S 99 dissolved in CH2C12 (20 m-) at
rt. Titaniumtetrachloride (1.0 M1n CHZCI @,H@.34 m., 0.34 nmmol) was added
foll owed by addition of triethylamne (0.30 nm., 0.64 mmol). The reaction
m xture was stirred overnight at €omp®asidBd cyanoborohydride (125 ng, 1.99

mmol) in MCOH (1 m-) was added and the 5 reaction njxtuyre stiirred at
rt for 2 $tepthe rede@mpaund ROUT & Gwultd MR Wag;dissol We‘g%'ﬂ%l\g%% mtl':lﬁ& t he

dryness. TrestleSs A s 3 o TRt AAaY PO LAREAO U 2oy 10
give 92 rd@irfedbdfrt fft A nmpmotiterGRirtiov oflthanjaf@se dioxide (85%, 6.0 g, 59 mmol)
5 was added and the mixture was stirred for another 0.5 h. The reaction mixture
was filtered through Celite®. The Celite® pad was washed with 10:1
CH,Cl:MeOH (250 mL). The filtrate was concentrated to dryness to give 1.22 g

(82%) of Compound 60.

Compound 61

10 Step 3. Compound 60 (1.0 g, 6.9 mmol) was dissolved in CH2Cl> (20 mL).
NaOH (1.0 M, aq., 10 mL), 2-fluorobenzenesulfonyl chloride (1.48 g, 7.59 mmol),
and tetrabutylammonium hydrogen sulfate (catalytic amount) were added
successively. The reaction mixture was stirred at rt for 3 h. The aq. layer was
removed, and the organic layer was dried over Na;SQy, then concentrated to

15  dryness. The crude product was purified sgc (25% EtOAc in hexanes) to give 951
mg (46%) of Compound 61.

N/U\CF3
eVl
\
o
F Compound 62

Ste_\p 4. Compound 61 (200 mg, 0.66 mmol) and 4-
(triﬁuoroacetamidomethyl) piperidinium trifluoroacetate (214 mg, 0.66 mmol) were



S02 F Conpound 63 10 Step 5. Conpound 62 (87 nmg, 0.18 mmmol) was dissol ved
in 1,4-dioxane (2 m-) at rt. LIOH(12.0M aqg., 2 nL, 2.0 mol) was added
and t he nwetoaneimas stirred at rt for 4 h. The sol vent weETrESowyaes and
CH2Cl2 (30 mM-) and brine (30 nm-) were added. The | ayers were separ at ed.
The aq. |ayer was extracted wth additional CH2C 2 (15 nL). The conbi ned
organic layers were dried over Na2SO4 P9 and concentrated to dryness to
give 70 ng (100% of Compound 63. O/O HS,, C173\ I I N N i S02 F

Conpound GgsSkven i CPQM)(Q@WILP&{ ¥Eo Mitanineh ﬁsare(ombrl@ (100 MRIMOHLGL WS4
dissolved in CH2CI2 (10 m -) and cooled to -78 C. Triflu rorre hs%esul fonic
anhydri den3®- Iymmol) !\@Srﬁﬁﬂe}j f@/ﬁgwﬁgl@é‘@dﬂﬂlqrb‘?@ﬂewladﬂ@ﬁ( 4

triethyl aml{gglpﬁ( ﬁ'ﬁe%ﬁact%r?ﬁm Was $frrd§9vE cﬂ’?'t ”Sé&lﬂhgrwas stirred at

-78 C for e reaction mxture was ed wth ine (15 nmL). The
organic | ayambmehyattndmmaﬁengj\lagsmmmh)dn\A@@BV(GmuYWa%rddescmmaess 100

fﬁncﬁgééﬁté@?c %Brg 56 MRS sLoh 1 A0 B A BB BN ERREMAETRAWT) 15
BOCK N Co \khal%?rﬁbér garfid Iagaf Whkkephtaed %eh%ﬁfe@fbﬂgrﬂazst%%rﬁj g,

68. 4 mol stirred under vacuum (<0 mm for 18 h.
The sol i dcmaserﬂfdted\Mdrwessod]hetccrude mateﬁal(was)pmmgd b S TALH 6B % mIOANse sol i d

V\nfs it|4r Rﬂeﬂdhg%n%ﬂ%?éw%% g\g\ég/%uo%%onmspgﬁncy\@i cooled to -78 C. MeLi (45

@802
F Compound 63

10 Step 5. Compound 62 (87 mg, 0.18 mmol) was dissolved in 1,4-dioxane (2
mL) at rt. LiOH (1.0 M, aq., 2 mL, 2.0 mmol) was added and the mixture was
stirred at rt for 4 h. The solvent was removed and CH.Cl, (30 mL) and brine (30
mL) were added. The layers were separated. The aq. layer was exiracted with
additional CH2Cl, (15 mL). The combined organic layers were dried over NazSO4

15  and concentrated to dryness to give 70 mg (100%) of Compound 63.

\\ 7/
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Step 6. Compound DU Compound 63 (50 mg, 0.12 mmol) was dissolved in

CH.Cl; (10 mL) and cooled to -78 °C. Trifluoromethanesulfonic anhydride (36 mg,

0.12 mmol) was added followed by addition of triethylamine (25 mg, 0.25 mmol).
20 The reaction mixture was stirred at —78 °C for 45 min. The reaction mixiure was

washed with brine (15 mL). The organic layer was dried over NaxSO, and



added dropwi se over 30 min. The reaction m xture was stirred -78 C for 30
mn. 10 A solution of 1-(t-butoxycarbonyl)-4-cyanopiperidine (4.35 g, 20.7
nmol ) i n WBEB3/0§2134 nl.) was i ntroduced by cannula, and the PEIAIOVBEIBAS
allowed to proceed at - 78 C for 4.5 h. Conc. anmoni um hydroxide (40 ni-)
was added and the reaction mxture was allowed to warmto rt. CH2Cl 2 (100
m-) was added and the mixture was sti®0ed at rt for 1 h, then filtered
through a Celite(r) pad. The Celite(r) pad was 15 washed with CH2Cl 2 (3 x
50 n). Theneentatesctofdryhesy. eShavereiecomdant was edrified oy PTLeC(@394 BitOdssinre t o
afford 5.0 g (99% of Conmpound 65. O N k CF3 _H BOC' N Conpound 66 Step 2.
To a sol uthe¥angs) %o@maéﬁdngéﬁé%)@f&,onmm%@%nd triethylamne (10 ni,
7.3 g, 72 mol) in CH2CI 2 (100 m‘)E)’%‘AME"L%W added TFAA (3.0 m., 4.5 20
g, 21 nmol). The reaction mxture to warmto rt, and was
stirred for 18 h. The reaction m xture was\diluted wth CH2Cl 2 and washed
successively with water, 1 Maq NaH ﬁ I ne. The organic | ayer was
dried over Na2SO4 and filtered. Re ft H2sol vent gave a crude solid
that was purified by sgc (0.5% MOHNN 2CI2) to give 5.8 g (83% of
Conpound 66. WD 03/ 042174 PCT/ U38@L361 101 O NACF3 H2N(D H C-n
Conmpound 67 Step 3. A mxture of Comgsyso®$d 65- 0 9. 14.8 mmol ) and
hydrogen chloride solution (100 niL, 4.0 Min dioxane) was stirred at rt
for 185h. Steppor at i deriwrh(Ilhehleride deptajydeatd (259 d, B4 nuholpopalenvas7. O

ad / NACF3 . .
stirred under vacuum (<0.1 mm Hg) at 145 °C for 18 h. The solid was allowed to

cool to rt. THF (120 mL) was added and the solid was stirred at rt for 2 h. The

suspension was cooled to —78 °C. MelLi (45 mL, 1.4 M in Et0, 63 mmol) was

added dropwise over 30 min. The reaction mixture was stirred —78 °C for 30 min.
10 A solution of 1-(i-butoxycarbonyl)-4-cyanopiperidine (4.35 g, 20.7 mmol) in THF

(15 mL) was introduced by cannula, and the reaction was allowed to proceed at —

78 °C for 4.5 h. Conc. ammonium hydroxide (40 mL) was added and the reaction

mixture was allowed to warm to rt. CH2Cl, (100 mL) was added and the mixture

was stirred at rt for 1 h, then filtered through a Celite® pad. The Celite® pad was
15  washed with CH,Cl (3 x 50 mL). The combined filtrates were concentrated under

reduced pressure to afford 5.0 g (99%) of Compound 65.

O
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N~ CF
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Compound 66

Step 2. To a solution of Compound 65 (5.0 g, 20.7 mmol) and triethylamine

(10 mL, 7.3 g, 72 mmol) in CH2Cl, (100 mL) at 0 °C was added TFAA (3.0 mL, 4.5
20 g, 21 mmol). The reaction mixture was allowed to warm to rt, and was stirred for

18 h. The reaction mixture was diluted with CH,Cl, and washed successively with

water, 1 M aq NaHCO3, and brine. The organic layer was dried over NaxSO4 and

filtered. Removal of the solvent gave a crude solid that was purified by sgc (0.5%

MeOH in CH.Cl,) to give 5.8 g (83%) of Compound 66.



H \ SAN 02 5 Conpound 68 Step 4. To a solution of Conmpound 67 (500 ng,
1.82 mmol) and triethylamne (1.5 nL, 1.1 g, 11 mmol) was added

p- chl or obwpaaexm f onyl chloride (390 ng, 1.85 mmol) in pomtisonsa18The
reaction m xture was stirred at rt for 18 h, then diluted with CH2Cl 2, and
washed successively with 1 NHCI, 1 Mag 10 NaHCG3, and brine. The organic
| ayer was dried over Na2SO4 and filtere®! Evaporation of the sol vent
afforded a solid that was then purified by sgc (3:1 hexanes-EtOAc) to give
690 nmg (92% of Conpound 68. O O Nt 30H S NS 02 F Conpound 69
Step 5. To a solution of Conpound 68 (3 ngtl 0.92 mmol ) in THE (10 nl -)

15 at -78 C was added n-BuLi (0.8l NV inCfhexanes, 2.0 nmol). The
solution was stirred at -78 C for! @D i n. HBi s(2-fluorophenyl) disulfide
(467 mg, 1.84 mmol) in THE (5 2')' S added dropwi se. The reaction

m xture was allowed to warmslg@ {: was stirred for 18 h. The
reaction m'xture was diluted wth E QN:POHH shed with water and bri ne,

Evaporat | SRR ne ooy SLEEmPRI RO EEP 61 TRt afR Rog8Y, i by sqc

(3:1 hexaggsridd QS‘lQilonﬁ Q1 Qb e, 400 Mrin diB%and) wds Simebatd 61918 m Evlaphiratiedy , N
H S02 02 F Conpound 7
of the solvent gave 4.0 g (99%) of Compound 67.

O

N H
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5 Compound 68

Step 4. To a solution of Compound 67 (500 mg, 1.82 mmol) and
triethylamine (1.5 mL, 1.1 g, 11 mmol) was added p-chlorobenzenesulfonyl
chloride (390 mg, 1.85 mmol) in portions. The reaction mixture was stirred at rt for
18 h, then diluted with CH2Cly, and washed successively with 1 N HCI, 1 M aq

10 NaHCOs, and brine. The organic layer was dried over Na;SO, and filtered.
Evaporation of the solvent afforded a solid that was then purified by sgc (3:1

hexanes-EtOAc) to give 690 mg (92%) of Compound 68.
O

J

E] N° CF
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g Compound 69

Step 5. To a solution of Compound 68 (380 mg, 0.92 mmol) in THF (10 mL)
15  at—78 °C was added n-BuLi (0.81 mL, 2.5 M in hexanes, 2.0 mmol). The solution
was stirred at —78 °C for 30 min. Bis(2-fluorophenyl) disulfide (467 mg, 1.84
mmol) in THF (5 mL) was added dropwise. The reaction mixture was allowed to
warm slowly to rt, and was stirred for 18 h. The reaction mixture was diluted with

EtbAc and washed with water and brine, dried over Na2SQy4, and filtered.



Step 6. A mxture of Conpound 69 (340 ngy, 0.63 nmmol) and MCPBA (550 5 ng,
3.187 mml) in CHRCA 2 (30 mM-) was stirred at it for 18 h. The reaction

m xture wed3dididd ed with CH2Cl 2, washed successively w t RCII/Ug028618NaHCO3
and brine, dried over Na2SO4, and filtered. Renoval of solvent yielded a
white solid that was purified by sgc (3:1 hexanes-Et OAc) to give 218 ny
(61 %9 of Conmpound 70. d N -12 S N SO@202 F Conmpound 71 10 Step 7. To a
sol ution of Conpound 70 (210 ng, 0.37 mml) in 1,4-dioxane (5 nml-) was
added a s inthd i ( . wat er
(1) TreRshid of tiRatBGR e ARasH ARt uRh potited P eds (1, o
with Et Odexahbs-HOdm)ite gpleatid ms(SMs)km‘cC@np@mﬂ;BQel y with water and
brine, dried over Na2SO4, and filtered. Rem)val 8 sol vent afforded 165 ny
(94% of 15 Conpound 71. O OS d H "CF3 02 F Conpound 72 WO

03/ 042174 PCT/ US02/ 36185 10R _Ste %:a sol ution of Conmpound
71 (160 ng, 0.34 mml) and tr 3g, 7.1 mmol) in
CH2Cl2 (10 m-) at -78 C was on of trlfl uor oret hanesul f oni ¢
anhydride (0.06 nL, 100 ng, |n CH2Cl 2 (2 nmL). The reaction

m xture was stirred at -78 5 then diluted with CH2Cl 2, and
washed successively with | M aq NaHCO3, and brine. The organic

| ayer was dried over Na2S¥ 8 f||t red. (!i—'_vaporati on of the solvent

yiel ded a solid that was pu ePouRd 10hexane-

Step 6. A mixture of Compound 69 (340 mg, 0.63 mmol) and MCPBA (550
5 mg, 3.187 mmol) in CH,Cl, (30 mL) was stirred at rt for 18 h. The reaction mixture

was diluted with CH»Cl,, washed successively with 1 M ag. NaHCO3; and brine,
dried over Na,SO., and filtered. Removal of solvent yielded a white solid that was
purified by sgc (3:1 hexanes-EtOAc) to give 218 mg (61%) of Compound 70.

g\px

F Compound 71

10 Step 7. To a solution of Compound 70 (210 mg, 0.37 mmol) in 1,4-dioxane
(5 mL) was added a solution of lithium hydroxide hydrate (155 mg, 3.7 mmol) in
water (1 mL). The reaction mixture was stirred at rt for 18 h, then extracted with
EtOAc. The organic phase was washed successively with water and brine, dried
over Na,S0Qy, and filtered. Removal of solvent afforded 165 mg (94%) of

15 Compound 71.
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Et OAc) to give 110 nmg (53% of Conpound 72 (BF). EXAMPLE XV O CH3O / NA
H\ S, N 802 02 F Conmpound 73 10 Step 1. (Corrioound 73 was prepared in o
essenti alwp osioe213ame manner as described in Exanple XV grarusongeias Step 2
substituting 4-(am nonethyl) piperidine for conpound 65 and substituting
p- met hoxybenzenesul fonyl chloride for p-chlorobenzenesul fonyl chloride in
Step 4. O HOrN~ CF3 H S N S02 02103 Conpound 74 15 Step 2. To a

sol ution of Conpound 73 (837 ng, 1.55 nmol) in CH2A 2 (10 m-) at-78 C was

added bor gt IQREbAG) BP! Ut P8 a(yfighlor Gaflpblihd 731360 Ing 10,84 ramal)) | The

reaction mn, then at and
then at rand @ictiBamine (fihml; 642 g,0n 1msolrie Qbé&lﬂ(1mmd ahit' B @tvz@s and

CH2Cl 2,
Fur ther vadded esption of it duppicteanes gancanyoune QBB dil iR os el y
wi th sat éﬁﬁ{o 394%@/?821@34 TRelledehiah ailBRe whedtined d¥ali@CRs frd Somime, dried

over Renoval of the solvent afforded 300 ng of
Corrp015nd hén dilGted WithNCHECA3 and @ashed successively with 1 N HCI, 1 M aq.

NaHCOs, and brine. The organic layer was dried over Na,SO, and filiered.
Evaporation of the solvent yielded a solid that was purified by sgc (3:1 hexane-

EtOAc) to give 110 mg (53%) of Compound 72 (BF).
EXAMPLE XV

O
CH
30 '/\:'AN/U\ CF,
N H
S/
>
F Compound 73

Step 1. Compound 73 was prepared in essentially the same manner as
described in Example X1V starting at Step 2 substituting 4-(aminomethyl)
piperidine for compound 65 and substituting p-methoxybenzenesulfonyl chloride

10

for p-chlorobenzenesulfonyl chloride in Step 4.
O

A
Qo
F Compound 74

Step 2. To a solution of Compound 73 (837 mg, 1.55 mmol) in CH-Cl, (10
mL) at—78 °C was added boron tribromide solution (4.6 mL, 1.0 M in CH2Clz, 4.6

15

mmol). The reaction mixture was stirred at 78 °C for 15 min, then at 0 °C for 2 h,
and then at rt for 48 hr. The reaction mixture was diluted with Et,O and CH.Cly,
20 and saturated aq. NaHCO3 was added. The aq. phase was extracted further with

CHgCl,. The combined organic layers were washed successively with saturated



,N S02 02 F Conpound 75 Step 3. Conpound CE A solution of Conpound 74 (300
nmg, 0.572 mmol) and 5 cesiumcarbonate (1 g, 3.1 mmol) in DMF (5 nml-) was
heated towB®3@amd allowed to return to rt. Bronodi fl uor ecetUsanas1gas was
bubbl ed through the solution for 5 mn. The reaction mxture was stirred
at 90 Cfor 3 h, then at rt for 15 h. The reaction mxture was diluted
with Et CAc and washed successively w tHo4water and brine. The organic |ayer
was dried over Na2SO4 and filtered. 10 Evaporation of the solvent, followed

03 PGB NBRs b8 B PN YO B AP FEol o piegenge e

Conmpound affofdep300 ndy ebCompmundf74Conpound 4 (832 my, 1.60 nmol) and TFA
(1.2 nm, 151.89g, 16 mmol) in GR2C2 (10 m-) wag stirred at rt for 15 h,
and then partitioned between EtOAc and 0.1 M ag. OH sol ution. The

organic layer was extracted Qur r 0.1 ution. The conbi ned
ag. layers were adjusted tq pH ith{l N hydrgchl Z-‘r & acid, then
extracted with EtOAc (5 x F0 nL cbi ped organi c extracts were washed

with brine, dried over MgSO4, and]20 6 |tefed. Renmoval of the sol vent,

followed by storage under reducedgt; 0% mm Hg) pressure gave 673 ng (91 ¢
of Conpound 76. V\DO3/04217@!’\7U862/36185 105 00 d N S-CF3 \ S (N (§()2

= Compound 75

Step 3. Compound CE A solution of Compound 74 (300 mg, 0.572 mmol) and
5 cesium carbonate (1 g, 3.1 mmol) in DMF (5 mL) was heated to 90 °C and
allowed to return to rt. Bromodifluoromethane gas was bubbled through the

solution for 5 min. The reaction mixture was stirred at 90 °C for 3 h, then at rt for
15 h. The reaction mixture was diluted with EtOAc and washed successively with
water and brine. The organic layer was dried over Na;SO, and filtered.
10  Evaporation of the solvent, followed by purification of the crude product by sgc
(30% EtOAc in hexanes) gave 220 mg of Compound 75 (CE).
EXAMPLE XVI

CI ~ ~
N H
S/

HO,C 2

Compound 76
Step 1. A solution of Compound 4 (832 mg, 1.60 mmol) and TFA (1.2 mL,
15 1.8 g, 16 mmol) in CH2Cl, (10 mL) was stirred at rt for 15 h, and then partitioned
between EtOAc and 0.1 M aq. NaOH solution. The organic layer was extracted
further 0.1 M ag. NaOH solution. The combined aq. layers were adjusted to pH
~1 with 1 N hydrochloric acid, then extracted with EtOAc (5 x 50 mL). The
combined organic extracts were washed with brine, dried over MgSOs, and
20 filtered. Removal of the solvent, followed by storage under reduced (~0.1 mm Hg)

pressure gave 673 mg (91%) of Compound 76.



OOF/ F \' I FFF Conpound 77 Step 2. Pentafl uorophenol (1.85 g, 10.1
nmol ) and EDCI HCl (1.93 g, 10.1 mol) were added successively to a

sol uti on wb o®@omaound 76 (2.34 g, 5.03 mmol) in CH2C 2 (1@Cmi)so2/3¢185
reaction m xture was stirred at rt for 18 h, then 5 diluted with CH2Cl 2 and
washed successively with water, saturated ag. NaHCO3, and brine. The
organic |l ayer was dried over MgSOH and1G51tered. Renoval of sol vent,

foll owed by purification of the resulting crude residue by sgc (2:1
hexanes- Et OAc) gave 3.02 g (95% of Conmpound 7700 C N'S,CF3 S02 OO

Compound 78 10 Step 3. Con‘&qund H To a suspensi o)%”of sodi um hydri de (15 ny,
60% dispersion in mneral Oi 02 m@ﬁﬂh@ “CR; DVF (275 L) was added

2- propanol (40 L, 31 ng, O0.52 ol ). fThe fesulHing solution was stirred at
rt for 5 mn. Conpound 77 (110570, >4 mol ) was then added in one
portion. The reaction mixture vjas sojrred for 75 mn, then diluted with

Et OAc and poured into 15 satup ‘-a' ag. NaHSO4 solution. The aq. |ayer was
extracted further with EtOAc. T The conbi ned extracts were washed with
saturated ag. NaHCO3, wat fbrine, then dried over MgySO4, and
filtered. Renpbval of solven |l owed by purification of the resulting
oil by sgc (2:1 hexanes- Et 55 ng (63% of Conpound 78 (H). WO
03/ 042174 PCT/ US02/ 36185 F106 [EXANPLE XViI O N CF3

F Compound 77

Step 2. Pentafluorophenol (1.85 g, 10.1 mmol) and EDCI- HCI (1.93 g, 10.1
mmol) were added successively to a solution of Compound 76 (2.34 g, 5.03
mmol) in CH.Cl, (10 mL). The reaction mixture was stirred at rt for 18 h, then

5 diluted with CH.Cl, and washed successively with water, saturated aq. NaHCO3,
and brine. The organic layer was dried over MgSO; and filtered. Removal of
solvent, followed by purification of the resulting crude residue by sgc (2:1
hexanes-EtOAc) gave 3.02 g (95%) of Compound 77.

\ 7/
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Compound 78
10 Step 3. Compound H To a suspension of sodium hydride (15 mg, 60%

dispersion in mineral oil; 9.2 mg, 0.38 mmol) in DMF (275 pl) was added 2-
propanol (40 pL, 31 mg, 0.52 mmol). The resulting solution was stirred at rt for 5
min. Compound 77 (110 mg, 0.174 mmol) was then added in one portion. The
reaction mixture was stirred for 75 min, then diluted with EtOAc and poured into

15  saturated aq. NaHSO4 solution. The aq. layer was extracted further with EtOAc.
The combined extracts were washed with saturated ag. NaHCO3, water, and
brine, then dried over MgSOsa, and filtered. Removal of solvent, followed by
purification of the resulting oil by sgc (2:1 hexanes-EtOAc) gave 55 mg (63%) of
Caompound 78 (H).



HS N2 02 Conmpound 79 Step 1. A m xture of

4-(trifluoroacetam donet hyl)piperidiniumtrifluoroacetate (5.0 g, 11.4
mol ) andwDrideshiyd amine (3.5 nm., 2.5 g, 25 mol) in CH2C 2CTAGO2B6135 5 was
cooled to 0 C and a solution of 2-nitrobenzenesul fonyl chloride (2.53 g,
11.4 mol) in CH2CI 2 (20 nm -) was added. The ice bath was renoved and the
reaction was allowed to proceed at rt106r 18 h. The reaction m xture was
poured into water. The |ayers were separated and the aq. |ayer was
extracted with CH2Cl 2. The conbi negkgxmquE Ryvijayers were washed with brine,
dried over MgSH, and filtered. ITI0 The solvent was evaporated to afford
4.4 g (97% of Conpound 79. 0"~NI-2 S' N Conmpound 80 Step 2. To a
solution of Conpound 79 (2.7 g, 6.8 1) in OH (27 mM-) was added a
solution of lithium hydroxi ¢ge¢ (.20 (9, 4 niNol ) OFy water (6 nL). The
reaction m xture was stirreg re fpr 1 h,Hthen diluted with CH2Cl 2 and
washed 15 with water. The or gahi ¢S ay was dried over Na2SO4 and filtered.
Evaporation of the sol vent orékd 1.95 g (95% of Conpound 80. 0 0 H

NO2OG2 Conpound 81 Step 3. A uti Oqggéu’ﬁrz?ound 80 (1.29 g, 4.31 muol)
and triethylamne (0.66 niL, 0.48 69 X ) in CH2CI2 (40 nL) was cool ed
to 0 C an§té§5{f‘| w-/ﬁ‘?‘nixﬁx@e @M-(ﬂ'if%r&ace‘ia%idaméﬂaW@Qeﬁ@ﬂﬁﬁn‘@r’ifﬂ@f‘bé@étaf@"e
solution was allowed to warmto WO 03/042174 P US02/ 36185 107 rt and was
then sti r(5e@lgal1Atmhwl) agd trietiylemirea(d.b onl.,id.210426 maw!)dn|GHid> @ mL():HZ_CI 2
g\r/]gr w%s hev(?lag %88I%%15tlovoel(¥ a\ﬁ“dtahsc\)qﬁ{“loerq 01a Egnitpéﬁenn%enggﬁf&{y?%Hfo?idgr@.%% g‘;",’aﬂ -g_lr led

mmol) in CH,Cl> (20 mL) was added. The ice bath was removed and the reaction

was allowed to proceed at rt for 18 h. The reaction mixture was poured into water.

The layers were separated and the aq. layer was extracted with CHzCl.. The

combined organic layers were washed with brine, dried over MgSOy, and filtered.
10  The solvent was evaporated to afford 4.4 g (97%) of Compound 79.

o
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Compound 80
Step 2. To a solution of Compound 79 (2.7 g, 6.8 mmol) in MeOH (27 mL)
was added a solution of lithium hydroxide (0.20 g, 8.4 mmol) in water (6 mL). The
reaction mixture was stirred at rt for 18 h, then diluted with CH.Cl, and washed
15  with water. The organic layer was dried over Na;SO4 and filtered. Evaporation of
the solvent afforded 1.95 g (95%) of Compound 80.
0. .0
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Compound 81
Step 3. A solution of Compound 80 (1.29 g, 4.31 mmol) and triethylamine
(0.66 mL, 0.48 g, 4.7 mmol) in CH,Cl, (40 mL) was cooled to 0 °C and MsClI (0.74

20 mL, 0.54 g, 4.7 mmol) was added dropwise. The solution was allowed to warm to



Na2SO4 and filtered. Renoval of the solvent afforded a 1.59 g (98% of
Compound 81. O/O NS S~N NH2 02 5 Conpound 82 Step 4. A m xture of
Conmpound W80 03048NM g, 4.21 mmol ), conc. hydrochloric aci dpPCousomBgIss and 10%
pal | adi um on carbon (0.1 g) in MeOH (30 nL) was shaken under hydrogen

at nosphere (30 psi) for 1 h. The catalyst was renoved by filtration. The
filtrate was diluted with CH2Cl 2 and wadAéd successively with 10 saturated
NaHCO3 and water. The organic extracts were dried over Na2SO4 and

filtered. E\ambwas itioen sclﬁrredhat gdbr €8 th. af Heorattiod miztuge WhEdilueéd WRRTTIMLTI, 82.
O O rN S~ N.H, 02 Hér?ﬁ ound 83 Step 5. Conpound AJ A solution of
Conpound sénéd"aﬁﬁle& SL@C§§S' with water @anghbring. nkhe aeganic ghasgywag dgigdaver ) |
and cycl o c loQo Cl 2 was
tirred ot PpopacdImrd RV of e sovertierihiefa TRAY @B Ehoa 2 and
washed wi t fbompousd 8tnd water. The organic phase was dried over Na2SO4 and
filtered. Renoval of the solvent afforded a crgg id that was purified
by PTLC (5:1 CH2CI 2-Et20) to give 72 ny (56% \\Qé“rpound 83 (A)). WO

03/ 042174 PCT/ US02/ 36185 108 LE Q/S\*I\I
N
S
NH, ©2
.5 Compound 82
Step 4. A mixture of Compound 81 (1.59 g, 4.21 mmol), conc. hydrochloric

acid (0.1 mL), and 10% palladium on carbon (0.1 g) in MeOH (30 mL) was shaken
under hydrogen atmosphere (30 psi) for 1 h. The catalyst was removed by
filtration. The filtrate was diluted with CH,Cl, and washed successively with
10  saturated NaHCOj3 and water. The organic extracts were dried over Na,SQ, and
filtered. Evaporation of the solvent afforded 1.42 g (97%) of Compound 82.
0, .0
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Compound 83

O
Step 5. Compound AJ A solution of Compound 82 (0.10 g, 0.29 mmol),
triethylamine (44 pL, 32 mg, 0.32 mmol), and cyclopentanecarbonyl chloride (42

15 mg, 0.32 mmol) in CH,Cl, was stirred at rt for 18 h. The reaction mixture was
diluted with CH,Cl, and washed with 1 N HCI and water. The organic phase was
dried over Na,SO, and filtered. Removal of the solvent afforded a crude solid that
was purified by PTLC (5:1 CH2Cl»-Et,0) to give 72 mg (56%) of Compound 83
(AJ).



NH Br S S~ 02 Conpound 84 Step 1. A m xture of

4- (met hanesul f onam donet hyl ) pi peridinium trifluoroacetate (0.5 g, 1.6
mol ) andwDri3eshiyd amine (0.5 ni, 0.36 g, 3.6 mMmvl) in 5 @EIAISA2/4c185 L) was
cooled to O C and a sol ution of 5-brono-2-thiophenesul fonyl chloride (0.37
g, 1.6 mol) in CH2CI 2 (5 nL) was added. The ice bath was renoved and the
reaction was allowed to proceed at it qipgr 18 h. The reaction m xture was
poured into water. The | ayers were separated and the aq. |ayer was
extracted with CH2CI 2. The comnbi nE%?%p@@i)g/mayers were washed with water,
10 dried over MgSH, and filtered: was evaporated to afford
0.60 g (89% of Conpound 84. 0 0 NH S SN 02 £ bnpound 85 WO 03/ 042174

PCT/ US02/ 36185 109 Step 2. Conpound S ‘
Tetraki s(tri phenyl phosphi ne)p aql um(p) (20 0.017 mml).was added to
a solution of Conpound 84 (O. 0. ) in THE (6 nL) and the

resulting solution was stBrred&ind a nitrogen atnosphere, at rt for 30
mn. A solution of 5 potassium carbordate (70 ng, 0.51 mmol) in water (1
m.), followed by phenyl boronic acj A8 0.61 nmml ), was added. The
reaction mxture was stirred at rg%"(di& und%r a nitrogen atnosphere for 24

h, then aljgued 1o £aglutd of humethansamehbamidumetyijbierdinin Bt Oac and
ucc y Wt

washed s ssi vel water- and brine, dried over Na2S0O4, and filtered.
Removal  ofiflubmasetate ®.5d, .8 enmal) anddeethylamiog 8 Mhap-388 HBMMERd by PTLC

(3:1 G2QL2 E1L7D ntiY Wi 8odidd T ol gha ¥ sl StIPEHE Bréino X iophenesulfonyl
chloride (0.37 g, 1.6 mmol) in CH2Clz (5 mL) was added. The ice bath was
removed and the reaction was allowed to proceed at rt for 18 h. The reaction
mixture was poured into water. The layers were separated and the aq. layer was
extracted with CHoClo. The combined organic layers were washed with water,

10  dried over MgSOy, and filtered. The solvent was evaporated to afford 0.60 ¢

(89%) of Compound 84.
O, 0O

S
| H
N
S S

O,
Compound 85



EXAMPLE XI X S Conpound 86 Step 1. To a suspension of alumnumtrichloride
(19.1 g, 0.143 nol) in 15 CHCI 2 (30 nL) at -78 C was added, dropw se over
1 h, a sowotisomief thi ophene (12.0 g, 0.143 nol) and t- becyluser/samsile (19. 6
g, 0.143 nol) in CHRCI2 (30 m.). The reaction m xture was stirred at -78 C
for 2 h, then allowed to warmto it, g stirred for a further 18 h. The
reactlon m xture was diluted with CHZCI 9 and washed with wat er, 5% NaCH,
and water. The organic | ayer was dried over 20 Na2SO4 and filtered. Renoval
of the solStepf. Godepoursiddced pressure afforded a liquid that was purified

b d't'I'.-2 . i V. 539 6.S
SteG Compound ApRs B REYpe Biettet L Gofrba g Q17 nerFES 4R0e8T ) =
CH2Cl 2 (1Qo @éolut%% &\ﬁ@om‘é)@@ﬁd @mqgvg £6, 0.90@Ambhan qmFd(esqutan@rth@fresumng
chlorosul fonic acid (3.5 g, 30 ) in CH2CI'2 (30 nL).. The reactiogn

m xture weoluionrwasistied 8oded & natog@n@trrmahem@t Vidoo 3D gy 7 selatipsh2/ 36185

or gant & pretdbsRynEeyndiia o pfidh) Mt S8l RRaBQo bl B Fo i
Evapor at i gjheﬂi/lbbi’(ﬂ\@@b}de(w mgﬁ@@ﬂn%l)gw(a&%i}dedf Ttﬁmwmtldn Aixtuee wisls~ CF3
~NHS O ound 88 5 Step 3. A m

4- (trifl u@ﬁlfraéaté@ﬁ% W@ﬁpﬁ)’}ﬂi’?ﬂﬁﬂ aﬁmﬁ{(ﬁ?‘éf@ fqr@ﬁ’o'f*dasétaélpzé’ed(t@ g9l {9 rt8 8
Tool b 1o Tyl BaRioR WeBiikfod with Eég)A% dﬁ%ﬁ%ﬁ’%m&%@“ %'3@05 L
(5 m-) wdsineddeed oVeeNas®Oharid Medemud/admﬂthdmlveratqtleldad\aaxudeI owed to
10  product that was purified by PTLC (3:1 CH2Cl>-Et;0) to give 72 mg (35%) of
Compound 85 (W).
EXAMPLE XIX

||
s

Compound 86

Step 1. To a suspension of aluminum trichloride (19.1 g, 0.143 mol) in

15 CH,Cl, (30 mL) at -78 °C was added, dropwise over 1 h, a solution of thiophene
(12.0 g, 0.143 mol) and t-butyl bromide (19.6 g, 0.143 mol) in CH2Cl (30 mL).
The reaction mixture was stirred at —78 °C for 2 h, then allowed to warm to rf, and
stirred for a further 18 h. The reaction mixture was diluted with CH2Cl,, and
washed with water, 5% NaOH, and water. The organic layer was dried over

20 NaySO0, and filtered. Removal of the solvent under reduced pressure afforded a
liquid that was purified by vacuum distillation (~20 mmHg) to give 10.7 g (53%) of
Compound 86.

s~ s0,Cl

Compound 87
Step 2. A solution of Compound 86 (1.40 g, 9.98 mmol) in CHxCl> (10 mL)
25 was added dropwise to an ice-cold solution of chlorosulfonic acid (3.5 g, 30 mmol)
in CH2Cl, (30 mL). The reaction mixture was stirred for 30 min at 0 °C, and then



proceed at rt for 4 h. The reaction mxture was poured into water. The

| ayers were 10 separated and the aq. |ayer was extracted with Et OAc. The
conbi ned wogasnin74 | ayers were washed with water, dried oveCTNsaS&85 and
filtered. The solvent was evaporated to afford a solid that was then
purified by sgc (3:1 hexanes-EtOAc) to give 3.30 g (90% of Conpound 88.
NH2 S S N 02 Conpound 89 15 Step 4. 110 a solution of Conpound 88 (1.82
g, 4.41 mol) in 1,4-dioxane (90 m-) was added aq. |ithium hydroxide

sol ution Mrhe HoEsoRa6h WeR extiattad Rith&H B1)." TRE ofdariit phase 3 h,
then dil ugp%glrévg_{nﬁéb% Zeaﬁdswashed Wleth wat erI Tzﬁéor anloggaghage was

dri ed overwaSaWSt{Medawdthd@ adriagl over daxE8i and ditterede E‘(ﬂnﬁé’ﬁtlo@é thejsalgery
(100% of Co 02 20 Conmpound 90 WD 03/042174

PCT/ US02/ %Ygg’?*{l]ﬂl(gét/@%g?or&%%%ﬁzl' CU A sol ution of Conpound 89 (0.17 g,
0.54 mml) and triethylamne (0.087 nmi, 0.063 g,00.60 mvol) in CH2Cl 2 (5
m-) was cooled to 0 C and MsCl (0.046 ni, 68 ng 0 59 mmol) was added
dropwi se. The solution was al to r was then stirred at
it for 3 h. The reaction mxtufe was 5]1dil u edMnth ClngCIZ and washed with
wat er. The organi c phase eN 2S04 and filtered. Renoval of
the solvent afforded a resfdue that s then purified by sgc (2:1
hexanes-Et OAc) to give 74 ng (35% of "Conpound 90 (CU). It will be

under stood that various nodificati onfGomppuhd 88ade to the enbodi ments and
exanpl es di scl osed herein. Therefore, the above descri tlon 10 shoul d not
be conétr #epads | i mA m1>gturmf4ﬁﬁﬁlup§pe@§tm@@mathylﬁawr igiug triflusreacedate
embodi Ment,s.g7NALE wSiklol) it tidedyMmile (2 hlL, 255198 a-'.mdum%;msﬁ'z {deaiyons

wi thin

was cooled to 0 °C and a solution of Compound 87 (2.11 g, 8.84 mmol) in CHxCl,
(5 mL) was added. The ice bath was removed and the reaction was allowed to
proceed at rt for 4 h. The reaction mixture was poured into water. The layers were
10 separated and the aq. layer was extracted with EtOAc. The combined organic
layers were washed with water, dried over Na;SOy, and filtered. The solvent was
evaporated to afford a solid that was then purified by sgc (3:1 hexanes-EtOAc) to

give 3.30 g (90%) of Compound 88.
O/\NHZ
N
S

O,
Compound 89

15 Step 4. To a solution of Compound 88 (1.82 g, 4.41 mmol) in 1,4-dioxane
(90 mL) was added aq. lithium hydroxide solution (90 mL, 1.0 M). The reaction
mixture was stirred at rt for 3 h, then diluted with CH,Cl, and washed with water.
The organic phase was dried over Na;SO; and filtered. Evaporation of the

solvent gave 1.52 g (100%) of Compound 89.
O, 0O

S S/

02
20 ' Compound 90



the scope and spirit of the clains appended hereto. WD 03/042174

PCT/ US02/ 36185 112 CLAIMS W claim 1. A conpound of the fornmula |I: R3 R4
X NLR6 3wolm/0d87R 1,A. 2~-N 2 RS L L (R)n 51 or a pharcagsor/sass|y
acceptabl e salt or solvate of said conmpound, wherein: L' is a coval ent
bond, -CH2-, -C(O-, -C(OO, -S02)-, -S(O-, -S, -0-, -NH, or -NR7)-
L2 is -CH2-, C(H)(alkyl) -C(al kyl') 2944-(O -, -SO, -5(02,)-, -C(=NR7)-,
-C(=N-CN) - 10 or - N-CR) L3 is a covalent bond, -C(O- or -S(02)-; Rl

cyci oal kypte %%@M PR oDl G5 Yt Y G e
~0(0) O, tiefhainfs (0.087 o (063 0160 ko, I, (5L hedeated o OWGer ef n

each of said a%(ﬁ or heteroar can be unsubstituted or optionally
i ndependefbd M thQ%%dﬁﬁnm% QRE mpoPiwas added depwish dhesalitivd Wak sane

or differ t t t ﬁ{g% 1 hg of
hal ogen, Qﬁ(w?d’" cyc Pﬁ@g&rél thé %ﬂr@ﬁgft g’lrﬂo Tﬁe ?é&ﬁﬁ oxé%’éé1
al koxys - di{uR2d Rith CH@JQ%?M w@él@d\lovﬂﬁ)v\?ater NX©pRyanie blﬁé@ @R8,drizd over
-NC(O N(R7) 2, -NO2,. -CN, -S(02)R7 N( NHR7, and OH,
with the ?@%Psgoérf&ﬁefe%) Rﬁﬁw)aﬁff thae %{&é%@f éd pge Céldh'%gg%fe\ﬁ%s st 1)
\(/)\/pe[] SCR>1 I Surifidd¥y 85c DM EneS EICAS 16 KR! BNInd’@59:) oféBmpoufd Ob-(cu): S(02) -
It will be understood that various modifications may be made to the
embodiments and examples disclosed herein. Therefore, the above description
10 should not be construed as limiting, but merely as exemplifications of preferred
embodiments. Those skilled in the art will envision various modifications within

the scope and spirit of the claims appended hereto.



25 g when RLis -CCOR7 or -C(OOR7, L1 is a covalent bond, -CH2-, -NH
or -N(alkyl)-; and h) when RL is -S(02)R7 or -C(OOR7, L1 is a coval ent
bond, -CHRO,03/0MH#74 or -N(al kyl)-; WD 03/042174 PCT/ US02/ 3@CHISOXIASR2 i s H,
-OH, hal ogen, -N(R7)2-, -CF3, al koxy, alkyl, haloal kyl, cycloal kyl or

cycl oal kyl al kyl ; R3 and R4 are the sane or different, and are independently
H or alkyl, or R3 and R4 taken togethdd2form a carbonyl group, i.e. C(=0;
5 R5is Hor alkyl; R6 is selected fromthe group consisting of H, alkyl,
hal oal kyl , cycl oal kyl, NHR7, N(R7)2,claxms and heteroaryl, wherein each of
said aryl and heteroaryl can be unsubstituted or optionally independently
subst i t ut ddewlaim: one to five noieties which noieties can be the sane or

di fferent and e inde cted from 10 the group consisting of
hal ogen, élkyl Q§UP85ﬁﬁgfﬁﬁﬁg¥%@ﬁic hal oal koxy, al koxy and OH, R7 is
sel ected fron1H al kyl , hal oal kyl cycloalK@IR4heterocyclylalkyl, aryl and
het eroaryl, wherein each of said aryl and erogg can be unsubstituted
or optlonally i ndependent |y subekltut d h Qn “R3 five noieties which
noi eties can 15 be the sane qr dlf? £ independently sel ected
fromthe group consisting *ﬁﬁk i ycl oal kyl, hal oal kyl ,

hal oal koxy, al koxy and/ or CH k |s select %)ﬂron1phenyl, napht hyl , pyridyl,
thienyé, thiazolyl, and indolyl, quinolyl, isoquinolyl, pyrazinyl,

pyridazi nyl, furanyl pyrrolyl, pyrimdyl, cinnolinyl, qU|nazoI|nyI

qui noxal i myla, plmmmieahcaiw acdwtahdé lsaﬁrwylsplwatmabsald@nmpom whleseln

i ndependently sel ect fro o) al kyl,
cycl oal kylL, L l%aweaﬁl@yn?%oriw o5 Oldr %@gr b%@ r?alr alR ‘l’(y
-N(R7) 2, N gﬁﬁ?)(C(O)R?) -N(R7)(C(O)O?7) -NO2 and -CN, and vvhen Ais
sel ected from’tthe group consisting of ridyl, thienyl, thiazol
indol yl , ddiiseChip-, -CEO)aikylpi yﬂ:(allg&)zazgﬂgii -, p$(PhziGFNR Pyré6i pN)
pyrim yI ci nnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, and
benzoflfi eI, X can be oxi de] :

-C(=N-OR");

1.3 is a covalent bond, -C(O)- or -S(02)-;
R is selected from the group consisting of H, halogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclylalkyl, -NHR?, -N(R")2, -C(O)R’, -C(O)OR’, -S(02)R’,
15  -Si(alkyl)n(aryl)s., aryl and heteroaryl, wherein each of said aryl or heteroaryl can
be unsubstituted or optionally independently substituted with one to five moieties
which can be the same or different and are independently selected from the group
consisting of halogen, alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, haloalkoxy,
alkoxy, -N(R")z, -C(O)OR?, -C(O)N(R")z, -NC(O)R’, -NC(O)OR’,
20 -NC(O)N(R")z, -NO2, -CN, -S(02)R’, -S(O2)N(R")z, -NC(=N-CN)NHR’, and OH,
with the proviso that:
e) when R'is halogen, L' is a covalent bond;
f) when R'is -NHR” or -N(R"),, L' is a covalent bond, -CHz-, -C(O)-,
-S(0y)- or —SO-;
25 g) when R'is -C(O)R’ or -C(O)OR’, L is a covalent bond, -CHo-,
-NH- or -N(alkyl)-; and
h) when R'is -S(O2)R’ or -C(O)OR’, L' is a covalent bond, -CH-, -NH- or
-N(alkyl)-;



and nis 0-3, with the proviso that (i) the two R7 noieties in -N(R7)2 can
be the same or different 30 and are independently selected, and (ii) the
noi ety - NyBIBAOLATRE can optionally forma ring system 2prCAtsonpasihd
according to claimIl wherein WO 03/042174 PCT/US02/ 36185 114 L1 is -CH2-,
-C(O-, -S(O-, -C(OO, or -S(02)-; L2 is -CH2-, -CH(alkyl), -C(alkyl)2-,
-C(OQ-, -SO or -5(02)-; L3is -CO-113 -5(02)-; Rl is alkyl, haloalkyl,
cycl oal kyl, aryl or heteroaryl, wherein said aryl and 5 heteroaryl can be

unsubst | t gt o 0l0PhABABK! WRASRERIeAkbLYy AR NALARG, Wiibakport 0 T1ve

noi eti es which’ can the sane dr di'f are 1 ndependently sel ected
fromthe gychoulkylatkgl;sting of hal ogen, alkyl, cycloal kyl, hal oal kyl,

B N T L L
- G- (C3- C5) ovek palditpgettor (i#n SRLANSARBI, 1.0R8 (808 RA are the same or

different, and are inde€pendently selected fromH or (d-C6)alkyl; RS is H
or (CB CoRAikMlaraMe/li s H (O -0C6)al kyl, or haloalkyl; 15 A is phenyl,

DoY) St RS P oo RSB ORI NS, o,
e RO MY ko oty sTEgetsTIguitaatbe ol
-C(O- or u;ﬁlmzs;tiiqtedapriop’tigna indpperdentiy s,uhgs’ymt%mmqnqﬁoyﬁ?vredpof%ip)g; baryl 1 'S
mg;g;g d:ﬁ i?}‘aéﬁkéi???c&?g&&efm%%% é?p g‘%‘?emélle' ihHEEEn PEntRRlel 184 bm

10  the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy, alkoxy and
OH;

R’ is selected from H, alkyl, haloalkyl, cycloalkyl, heterocyclylalkyl, aryl and
heteroaryl, wherein each of said aryl and heteroaryl can be unsubstituted or
optionally independently substituted with one to five moieties which moieties can

15 be the same or different and are independently selected from the group consisting
of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy, alkoxy and/or OH;

A is selected from phenyl, naphthyl, pyridyl, thienyl, thiazolyl, and indolyl, quinolyl,
isoquinolyl, pyrazinyl, pyridazinyl, furanyl, pyrrolyl, pyrimidyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, benzofuranyl, benzothienyl;

20 Xis independently selected from the group consisting of H, halogen, alkyl,
cycloalkyl, haloalkyl, hydroxy, alkoxy, alkoxycarbonyl, haloalkoxy, N(R2, -
N(R")(C(O)R"),

-N(R}(C(O)OR’), -NO; and —CN, and when A is selected from the group
consisting of pyridyl, thienyl, thiazolyl, indolyl, quinolyl, isoquinolyl, pyrazinyl,

25  pyridazinyl, pyrrolyl, pyrimidyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
and benzothienyl, X can be oxide];
and
nis 0-3,
with the proviso that (i) the two R” moieties in —-N(R")2 can be the same or different

30 and are independently selected, and (ii) the moiety —N(R®)-L*-R°® can optionally
form a ring system.

2. A compound according to claim 1 wherein



25 five noieties which can be the sane or different and are independently
selected fromthe group consisting of halogen, alkyl, cycloalkyl,

hal oal kylwomaloearkoxy, (Cl-C6)al koxy and OH R2 is H, C]—I,Pcfmisogsmss CF3,
al koxy, (d-GC6)al kyl, (Ci1-0C6)hal oal kyl, -CH2-(C3-C5)cycl oal kyl or
(C3-C5)cycloalkyl; 30 R3 and R4 are H R5 is Hor O-C6 alkyl; R6\is H,
Cl-C6 al kyl, or haloal kyl; WO 03/0421741RCT/ US02/ 36185 115 A is phenyl,
i ndolyl or pyridyl; X is selected fromthe group consisting of H hal ogen,

al kyl, halidag k(y;H2_ -@@)C@Q}JCLQ@)@J orbpdogxy, al koxy, and hal oal koxy and n
is 0-2. 5 g The conpound according to claim1l hawng the formul a 2 N

L3 R6 H M35 -Cler, -GHEaIkYID-Céalbyl)-, xﬁ{@r)el fO-08 02 0)- or -S(02)-: 10 R1
et or oar Y1 R CEEHI G Ut o or opt i onal 1y i ndependent |y subst ?Lty'eda“"
with one tR' isfdlkg, Walbalkilesyslbalkil, as obﬁetdne_aw&%mglmdldarérmdand ar e
Cycl babky Nt POACRIILS was tldss Or Dedorall) R RRs YISy GbstaReaBifiong ooy
F, (CLl- CB)Rlk¥bietieS i Bah B!tk isanfd diteRint 6Fa-drelifdép tridnty selected
from the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy,
-N(R")2, -CN, (C4-Ce)alkoxy and OH;
RZis H, OH, halogen, CF3, alkoxy, -N(R")z, (C1-Cg)alkyl, (C4-Ce)haloalkyl,
10  -CH,-(C3-Cs)cycloalkyl, or (Cs-Cs)cycloalkyl;
R® and R* are the same or different, and are independently selected
from H or (C4-Cg)alkyl;
RS is H or (C1-Ce)alkyl; .
R®is H, (C1-Ce)alkyl, or haloalkyl;
15  A'is phenyl, naphthyl, indolyl, furanyl or pyridyl;
X is selected from the group consisting of H, halogen, alkyl, haloalkyl, (Cs-
Cs)cycloalkyl, hydroxy, alkoxy, and haloalkoxy and
nis 0-2.
3. A compound according to claim 1 wherein
20 L'is -CH,-, -C(O)O- or —S(02)-;
L2 is -CHy- or —S(02)~;
L3 is —C(O)- or S(Oy)-;
R is alkyl, haloalkyl, cycloalkyl, aryl or heteroaryl, wherein said aryl and
heteroaryl can be unsubstituted or optionally independently substituted with one to
25  five moieties which can be the same or different and are independently selected
from the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy,
(C4-Cg)alkoxy and OH;
RZis H, OH, halogen, CF3, alkoxy, (C1-Ce)alkyl, (C1-Cs)haloalkyl,
-CH2~(C3-Cs)cycloalkyl or (Cs-Cs)cycloalkyl;
30 RP*andR*areH;
Rs\is H or C4-Cs alkyl;
R®lis H, C1-Cs alkyl, or haloalky;



R6 is H Cl1-C6 al kyl, or haloalkyl; X is selected fromthe group consisting
of H, hal ogen, alkyl, haloal kyl, (C3- C5)cycloal kyl al koxy, hydroxy and

hal oal koxyOan@42174 s 0-2. 20 5. The conpound accordi ng to e@caiusnd3davi ng t he
formula 3: \ WN\L3 R6 IIHS,- NRR) n RL ~/S\ 00 O0 3 wherein: L3 is
-C(O- or -S(02)-; WO 03/042174 PCT/ US02/ 36185 116 Rl is al kyl, hal oal kyl,
cycl oal kyl, aryl or heteroaryl, whereif{said aryl and heteroaryl can be
unsubstituted or optionally independently substituted with one to five

noi eti es ' n; .or different and are independently sel ected
from t he ’éﬁr‘%ﬁ’ﬁeﬁg‘h@?ﬁ'% PYRAY ogen, alkyl, cycloal kyl, hal oal kyl,

hal oal kox¥,is SeleCledBdal thexgroapdodsistifg of 5, Halogen, &lkyl, Galazshdl ky! |

(C1- Co6) hal oa |, al koxy or (C3-Cb)c alkyl: R6 is H . CI-C6 al kyl, or
hai oa ky CRCREY SRR E SR e BBk g of K" hal ogon. al kyl.

hal oal kyl p, id &% C5)cycl oal kyl, al koxy, hydroxy and hal oal koxy and 10 n is
0-2. 6. The conpound according to claim1l having the formula 4: r 3 NR6
X 1 S5 N 4. 2 REhalcompourd accogdiag to claim 1 having the formula 2:

X L3
/\/ o= R6
A I ~N \/\( 2 "
LGS T
R0 S0

2
wherein:
L3 is -C(O)- or -S(02)-;

10  R'is alkyl, haloalkyl, cycloalkyl, aryl or heteroaryl, wherein said aryl and
heteroaryl can be unsubstituted or optionally independently substituted with one to
five moieties which can be the same or different and are independently selected
from the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy, (C4-
Cs)alkoxy and OH,;

15 R2is H, OH, F, (C4-Cg)alkyl, (C4-Cg)haloalkyl, alkoxy or (C3-Cs)cycloalkyl;

R® is H, C1-Cs alkyl, or haloalkyl;
X is selected from the group consisting of H, halogen, alkyl, haloalkyl, (Cs-
Cs)cycloalkyl alkoxy, hydroxy and haloalkoxy and

nis 0-2.
20 5. The compound according to claim 1 having the formula 3:
X 3
l H
1S 0 o
R™/~o
0]
3
wherein:

L3 is —C(O)- or —S(0,)-;



RO 0 4 wherein: 15 L3 is -C(O- or -S02); R1L is alkyl, haloal kyl,
cycl oal kyl, aryl or heteroaryl, wherein said aryl and heteroaryl can be
unsubst i twDed/oe17opt i onal | y i ndependent|y substituted w t PCaNES02/8618% i ve

noi eties which can be the sanme or different and are independently sel ected
fromthe group consisting of hal ogen, alkyl, cycloal kyl, hal oal kyl,

hal oal koxy, 20 (C1-C6)al koxy and OH RA16s H, OH, F, (C1-C6)alkyl,

(C1-C6) hal oal kyl, al koxy or (C3-C5)cycloal kyl, CH2- (C3-C5)cycloal kyl; R6

is H d- Wn@ldﬂwl hamalkwl @%Ibaﬂkyl éryI@rh@tér@a@ﬂ WHermntmdgm@pdconsu sting of
H, hal ogen, alkyl, hal oal ky (CB ).cycl oal hydr oxy and

hal oal koxyieterioani crg he QnSl#)St'ﬂtﬁéd @6ﬁ’ﬁﬁﬂlﬂﬁilYdﬁé%?‘%ﬂCi%j‘“b’@”@ﬁﬁtﬂtﬁdlwﬁﬁ\ﬂnﬁdot he
Bogméll‘i‘ g\fwg@agéﬁgé %?cﬁu Egﬁ- ﬁgﬁﬂg Q@eso?r dlﬁféyengggg) re lrgj%ndén’éﬁ{ %Qﬂe@%cﬁs \'n

hal oal kyl fromtth@gfd(m conm]stlngnmf et gergaigl,, cyctualleil, meﬂmlﬂylahylbalmdyhet eroaryl
can be unsubst | tkt ed or Cﬁg{ ionally independently substituted with one to
five mBi etlCaCalplkexy ang the same or different and are independently

selected R2isH OH,F, (Ci-Cg)alkyl, (C1-Ce)haloalkyl, alkoxy or (Cs-Cs)cycloalkyl;
R® is H, C4-Cs alkyl, or haloalkyl;
X is selected from the group consisting of H, halogen, alkyl, haloalkyl, (Cs-
Cs)cycloalkyl, alkoxy, hydroxy and haloalkoxy and

10 nis0-2.
6. The compound according to claim 1 having the formula 4:
L2
TR | S/N\/ 5\ Rs
N A Rn
1— S5 o ©
RS0
0]

4

wherein:

15 L3 is —C(O)- or —S(0y);
R’ is alkyl, haloalkyl, cycloalkyl, aryl or heteroaryl, wherein said aryl and
heteroaryl can be unsubstituted or optionally independently substituted with one to
five moieties which can be the same or different and are independently selected
from the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy,

20 (C4-Cg)alkoxy and OH;
R2is H, OH, F, (C4-Ce)alkyl, (C1-Cs)haloalkyl, alkoxy or (Cs-Cs)cycloalkyl, CHa-
(C3s-Cs)cycloalkyl;
R® is H, C4-Cg alkyl, or haloalkyl;
X is selected from the group consisting of H, halogen, alkyl, haloalkyl, (Cs-

25  Cs)cycloalkyl, alkoxy, hydroxy and haloalkoxy; and
nis 0-2.
7. The compound according to claim 1 having the formula 5:



fromthe group consisting of hal ogen, alkyl, cycloal kyl, hal oal kyl,
hal oal koxy, (Cl-C6)al koxy and OH 10 R2 is H OH F, (Cl-C6)alkyl,
( C1- C6) hawoaBkyiiy4 al koxy or (C3-C5)cycloal kyl, CH2- (C3-CRroyushvadikyl; R6
is H Cl1-C6 alkyl, or haloalkyl; R5 is H alkyl or aryl; X is selected
fromH, hal ogen, alkyl, haloal kyl, (C3-C5)cycloal kyl, al koxy, hydroxy 15
and hal oal koxy; and n is 0-2. 8. The cb‘n?pound according to claiml wherein:
L1 is -(OQO or -S(R)-; L2 is -S(R)-; 20 L3 is -C(O- or -S(R)-; RLis
sel ected fromthe group consi sti ng <pi t- buty : |-pr|93pyl neopentyl, 2-

< bi

trifluoronethyl-2-propyl, 1 Ay - 1R ethyl
2-fluorophenyl, 2,6- dif

, a!nd2pyr|mdy| R2 is H,
F, (Cl-0C6)al kyI, OH, or al ; %ET H R6 is CH3 or CF3; A
i ~ phenyl, indolyl or pyridyl; 03/ 4\2174 rUSOZ/ 36185 118 X is
selected fromthe group consi ﬁ;&op Br, -OCH3, -OCF3 and -

OCHF2; and nis 0-2. 9. Thec Cgur@ accordlngto clalml of the formula:
RBRAXNBR6 | 6 ArYHS5 Rz Lei

wherein:
L% is —=C(O)- or —S(O2)-;

5 R'is alkyl, haloalkyl, cycloalkyl, aryl or heteroaryl, wherein said aryl and
heteroaryl can be unsubstituted or optionally independently substituted with one to
five moieties which can be the same or different and are independently selected
from the group consisting of halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy,
(C4-Cg)alkoxy and OH;

10 RZis H, OH, F, (C4-Cs)alkyl, (C1-Cs)haloalkyl, alkoxy or (Cs-Cs)cycloalkyl, CHa-
(Cs-Cs)cycloalkyl,
R® is H, C4-Cs alkyl, or haloalkyl;
RS is H, alkyl or aryl;
X is selected from H, halogen, alkyl, haloalkyl, (Cs-Cs)cycloalkyl, alkoxy, hydroxy
15  and haloalkoxy; and
nis 0-2.
8. The compound according to claim 1 wherein:
L' is ~C(0)0- or =S(O2)-;
L2 is -S(O2)~;
20 L%is —C(O)- or —=S(02)~;
R’ is selected from the group consisting of t-butyl, i-propyl, neopentyl, 2-
trifluoromethyl-2-propyl, 1,1-bis(trifluoromethyl)-1-ethyl, 2-ﬂuorophlenyl, 2,6-
difluorophenyl, 2-pyridyl, and 2-pyrimidyl;
R? is H, F, (C1-Cs)alkyl, OH, or alkoxy;
25 R¥*=R'=H;
R%is H;
R® is CH; or CF3;
A |é phenyl, indolyl or pyridyl;



or a pharmaceutically acceptable salt thereof, wherein Rl, R2, R3, R4, ReG,

A L1, L2, L3 and X are as set forth in the followng table: CmRL R2 R3

R4 R6 A =wDb3ko21z8 X A Fb~ HH H CF3 CO2 SO2 SO2 Cl  Fbc PBTHISHR/B616%H3 CO2

SO2 s & CF3 H3\ H3ICH3C CHHHCF3 C2 sO&2 SO2 C1 F3C H3C H3C D
HHHCF3 CO2 s S22 HH3\ H3IC-/ HI CEHHHCR3 CO2 S&2 s@&2 d 1-13
\' HBC' BC FHHHCH3 CO2 sSO2 SO Ci118H3 \  H3C' H3C WD 03/042174

PCT/ US02/ 36185 119 GHHHCFR3 CO2 SO2 S&2 C QI\ HI HHHCF3 CO2 S

S@2 G - eRdledtedifidntrit{dGrdudlcoriesting@f !, F, CI, Br, CF3, -OCH3, -OCF;3 and -
OCHF,; and
nis 0-2.
9. The compound according to claim 1 of the formula:
RS R?

X L3
| N~ R®

=z
%
N
=T

R1
5 L

or a pharmaceutically acceptable salt thereof, wherein R, R?, R®, R*, R®, A, L', L2,

7 \Lz/

L3 and X are as set forth in the following table:

Cmp R' R? rR® | R R® A= L' L2 L® X
Al L H |H CFs CO, |80, [SO, |C
me;—/s '
HC
B H H [H CHj CO, [SO, [sO, | OCFs
Hs
H3C;'§'
HsC
C H H |H CF3 CO, [ SO, [sO, [cCi
F3G
HaC §
HsC
D H H |H CF; COo, | SO, [so, |H
Hj
o
HsC
E H H |H CF; CO, [SO, [sO, |Ci
Hs
Tt
HaC
F H H |H CH; CO, [SO, |so, |C
Ha
H3C g'
H3C




H3C H3G-}-- H3Cc¢c' J HHHCH3 SO2 SO2 S&2 OCH3 F ~. K HHHCH3 SO2 S
SO2 CCH3 L HHHCH SO2 s&2 s@&2 CF2H F MHHH CH3 S02 S02 SO2 OCF3 F N
HHHCH0R4B8® SO2 CF2H F 0 HH H CH3 SO2 SO2 SO2 Cl PCR/URBBdsH C2HS
S22 S22 SO2 OCF3 F QHHHCF3 S&2 SO2 SO2 CF3 (:::~C F WD 03/042174
PCT/ US02/ 36185 120 RF HHHCF3 SO2 SO2 S&2 0 F SHHHCF3 S& Ss&2 CO0
oCH3 / FTHHHCHE S22 s& s& H F{®Z-LL UH HHCF3 SO2 SO2 C=0 CCH3
ch vVBr HHHCH3 CBS&2 S H W/ HHHCH3 CB SO2 S H X C3H7 HH H

CH3 SO2 9 SOZ OCH3 THY Y HH CFEF0 C-O T Tco, [SO, [SO, [Cl
35
H H H H CF; CO, (80, [SO, |CI
i-propvl \;l
I H H H CH; CO, |80, |SO, |H
HsG
o3 \;1
HaC
J :: i,rd“ H H H CH; Y, SO, |80, |SO, | OCHs
F .
K OIM H H H CH; Y, SO, |[SO, |[SO, | OCHs
L CEHJ H H H CHs W, SO, |80, |80, [OCFH
F
M : ir’" H H H CHs; &, S0, | 80, | S0, | OCFs
]
N :\/ ip"' H H H CoHs | %, SO, | SO, |80, {OCFH
F
O i ip‘J H H H CH; %, SO, |80, {SO, |CI
F
= i ipr’ H H | H CHs | =, SO, | S0, | SO, |OCFs
F
Q i ipﬂ H H |H CF, | = SO, | SO, | S0, |CFs
F




FZHHHCFR3 SO2 CH2 CCOCQ ¢l AMMHHHCFR3 SCH2 CCOCl cl ABHHHCH
CH2 S sO2 Cl /F WD 03/042174 PCT/US02/36185 121 ACH H H CH3 CH2 SO2
S22 G PFwabsur7H CH3 C-O SO2 SO2 CI AE HH H H CF3 CB 802/US0#&23¢485 AF H H
HHCH3 CB SO2 S22 H AGHHHCH3 SO2 sS&2 S22 H F AH Si(CH3)3 HH H CH3
cB S22 s Cl A BrHHHCH3 CBSO2 S22 H AJ HHHCH3 \ NH S SO H
\cl / 0 AKOCH3 HHCH3 CO2 SO2 SO2 ¢pg H3 H3C H3C AL CH3 H H CF3 S02
S02 S22 CI F AMCH3 HHCH3 SO SO2 S02 CI  F WD 03/042174 PCT/ US02/ 36185

122 AN CHE F H €F3 COPR SO 907 /¢ CF, SO, | SO, [SO, [CI

H H H CF3 SO, {SO, |C=0 | OCHs

CHs SO, (80O, |SO, | H

H H H CF; 80, | SO, |C=0 | OCHas

QS

Q

H H H CHjs CB SO, |SO, |H

CHs CB SO, | SO, |H

=
o W
[X] -
I
\.< i

T

T

T

H H H CH3 SOZ 802 SOz OCH3

CFs SO S0, | C=0 |cClI

<
-n :
T
T
T

H H H CF; 8O, |CH, [C=0 |CI

@]

CF3 S CH, |C=0 |dC

9]

Qi S

AB H H CH; CH, [{SO, |SO, [ C

Q

releseeielrelie s o pir i)




HA H3C H3IC AOHHHCF3 S22 SO2 SO2 HF N AP HHHCF3 CO2 SO2 SO2 OCH3
HB\ HB3C- / HCAQFHHC SO2 S S&2 CI ARF HHCF3 CO2 SsO&2 S C
H3 \ H3CWH3®M4AS F HH CF3 SO2 S02 S02 G N\ | \ / F HpATAR82/8IRs SO2 SO2
H AT aF 7N AUF FHHCF3 SO2 SO2 S&2 0 AV OCCH3 HH CF3 SO2 S22 S Ci
F AWOCH3 HH CF3 SO SO2 S@2 C (:::,CF WD 03/042174 PCT/US02/ 36185 123
AX OCH3 HH CF3 CO2 SO&2 sS02 G H3 \ 1p8C - | / H3C AY HH H CH3 SO2 SO2
S02 CCF3 AZ HH HCF3 S22 S&2 SO2 OCF3 F
AC H H H CH;s CH, |SO, |SO; | Cl

AD H H |[H CH; C=0 | S0, |s0, |C

AE H H H CF; CB SO, |SO, |H

AF H H H CH;s cB SO, | SO, |H

8855

AG H H H CHs SO, | SO, [SO, | H

\ 7

AH | Si(CHg)s H H H CHs CB SO, SO, |CI

Al 1 Br H H H CH;

AJ H H H CH:
\C"‘J‘P
|

AK OCH3 | H H CHs

AL CHs | H H CFs;
X

AM CH; |H H CHs
X

CB | SO, |SO, |H

NH SO, [SO, |H

CO; (80, |SO, [C

SO, | SO, [SO, |Cl

SO, |SO, |80, |[CI

SIS




BAHHHCF3 SO2 S&2 sO2 0 F BB HHHCF3 S02 S02 S0O2 H o 7NZ CH3 BC H
HHCH3/ SO2 S22 S H J ON CH3 BDHHHCFR3 CO2 SO2 SO OCF3 H3C H3C
| H3C BBvHBlok1GF3 CO2 SO2 SO2 CI F3C F3C~- H3C BF H CHETHNS2/8H8s SO2 SO2
S22 C FBGHCH3 CH3 CF3 SO2 SO2 C=0 CF3 F | / WD 03/042174

PCT/ US02/ 36185 124 BH H CH3 CH3 CF3 SO2 SO2 C=O O Bl H CH3 CH3 CF3 S
S&2 s CF3 BJ Il HCH3 CH3 H SO2 SO21gB CF3 i \ F BK HCH3 CH3 CF3 CO2 .
S22 s&2 ad HA H3CLH H3C

AN CH; |[H [H CF; CO, [ SO, | SO, |
HsG
Hsc%—g'
H3C
AO @H‘ H H H CFs SO, | SO, |SO, |H
F
AP H H H CF; CO, | SO, |SO, | OCH;
Hz
H3C;"§'
HsC
AQ F H H CFs SO, [SO, SO, |CI
F
AR F H H CF; CO, [SO, [SO, |CI
Hs
H3C‘c>"§"
HaC
AS F H H CF; SO, |80, |SO, |CI

AT SO, | SO, [SO, |H

@:
AU E F H H CF;
CE‘
AV C[HJ OCHs | H H CF3
F
AW Oﬁ OCH5; | H H CF3
F

F H H CF;

SO, | SO, |SO, |Cl

SO, | SO, |SO, |CI

SO | SO, [SO, [C

S| P seee e




FHHCF3 S&2 sS&2 s&2 CF3 / FBM(::,,,l] OCHB HHCF3 S S&@2 SO C F
FHHC3 CO2 S22 S&2 CF3 H3 HA 4~ H3C BOF HH CF3 SO2 SO2 S C F

OH H HvOmR3/0@@24 SO2 SO2 CI H3 \ H3C H3C BQ H H CH3 CeeT8082/%185 Cl H
CF3 H3C H3C 'W, WD 03/042174 PCT/US02/36185 125 BRF HH CF3 SO2 S02 SO
2C O\ NMBSHHCH CO2 sO2 s&2 0 H3 H3CG H3C BT (:/CCH3 HH CF3
SO2 S22 CCOC FBUHHCF3 CO2 S S8 Cl  H3 H3GC Nw /

BL
BN
BP

AX OCHs [H [H CFs CO, | SO, [S0, [T

AY

AZ C[ﬁ’ H H H CF;
F
C[:J

H H H CHs SO, | S0, |80, [ OCFs

SO, | SO, | SO, | OCFs

BA H H H CF; SO, | SO, |SO, jCl

SO, | SO, SO, |H

Hs
BC Om’ H H H CHs

BD H H H CF3

SO, | SO, [SO, |H ~

COZ SOZ 802 OCFS

BE H H H CF; CO, | SO, [SO, (C

BF H CH; | CH; | CF; S0, |sO, [sO, |C

BG H CH; CH3 CF3 802 SO, C= CF3

S| A HEEEE




HBC BUOHHHCH3S CO2 SO2 S&2 C HA H3C+~- H3C BWF HHCF3 SO2 SO2 C=0
& BXCGH-HHCF3 CO2 SO2 SO2 C H3 \ H3C H3C BY FHHCF3 SO2 S@2 SO2
Cl O CF3woB3/ok1H CF3 CO2 SO2 SO2 CI H3 \  H3C H3C CA HPETHSCH361802 SCO2
C0Ccd \ I \ WO 03/042174 PCT/ US02/36185 126 CB HH H CF3 S02 S02 S02 H
FCHHHCF3 SO2 S02 S02 d N\ CDHHHCF3 'IL SO2 SO2 CcOC FEHH
HCFR3 lit SO2 S&2 CCO OCCF2H F HH H @43 S02 SO2 S02 H G H H H CF3 S02 S02
COHCHHHHCFS S02 802 C<0 OCH3 H H H C2H5 S02 S02 S02 OCF3

BH H CH3 CH3 CF3 802 SOZ C=0 Cl

Bl CH3 CH3 CF3 SOZ SOg SOZ CF3

BJ H CHs | CH; |H SO, | SO, [ CB CFs3

AR

BK H CH; { CH;  CFs

HsC

BL @ F H [H CFs
F
CLH:

CO, | SO, |SO, (C

SOZ SOZ SOZ CF3

BM OCHs | H H CF; S SO, | 80O, (Cl

SEPSEEEEES

BN F H H CF; CO, | SO, | SO, |CFs
HsG
H3C—>—§'
HsC

BO F H H CF3 SO, | SO, |80, [CI
F

BP OH H H CF3 CO, {SO, |SO, |CI
Hg
H3C §'
HaC

BQ H H CH;s CO, | SO, |SO, |ClI
Ha CR
H3C g'
HaC




H- -1 T- CH3 SO SO S02 OCF3 CH3 KHHHCF3 S02 S@&2 Ss&2 OCF3 ~ | \

CH3 WO 03/042174 PCT/US02/36185 127 L HHHCF3 SO2 S&2 CCOOCCF3 MHHH
CF3 SO2 WP 0ew@1CF3 F NH HHCF3 SO2 SO2 C=0 OCF3 F coPdATHISbR/6H8S SO2 SO2
S22 d CH3/~z H3 3 PCAHO HHHCH3 SO2 S22 S&2 CI Q HHH CH5 CO2 SO2
S&2 a4 HAHCGA~ H3IC RCHS HHHCR3 CO2 SO2 CGCOH S HHHCR CO2 SO2
S22 CF3 H3 H3C H3C T HHHCOCF3 CB §g5 CCOH N- UHICHHHCH CB SO2
S22 H H3C H3CV O HHHCH3 CB S02 SO Br WO 03/042174 PCT/ US02/ 36185

BR F H H CF3 SO, | SO, |SO, |C
(I).
N+
I X
F

BS H H CHjs CO, | SO, {SO, |G
Hac;g' "
HsC

SOZ SOz Cc=0 Cl

BU CcO, |80, (SO, |C

BT @-ﬁ CH; |H H CF;
F
H H CF;
H3C;'§'
HaC

BV OH [H |H CHs
HaG

it

HaC

BW @J F H H CF3
F

HSC;*g-

: 0

C

CO, | SO, |SO, |Cl

T

802 SOg Cc=0 C

BX CH, |H |H CF; Co, | S0, | S0, |C

HzC
BY F H H CF; SO, SO, | SO, |CI
k3
BZ H H CF; CO, | SO, (80O, |[C
Hs ﬁ
H3C;‘g' sﬁ
HsC
CA H H H CF3 SO, SO, |C=0 i Ci

S| S S

F




128 WHHHCHI CB S&2 SO2 H OM PL~, X CF3 C2 s&2 C=0 C H3 CH3
H

F H H
H3C - H3C 0 H3C O YHHHHCH3 CB S2 S H Z HH H CF3 S®2 C=0 S
N DA F HVH0GR&1SO SC2 S2 0 DB F H H CF3 SO SO2 SC2 Cl PCOTSHI36IRC H H H
CF3 SC2 CH2 C=O OCF3 1\ s DD CH3 H 0* O* HO®R SO2 CBH C/S DE HHHCH
\ CB S2 SO2 H S WD 03/ 042174 PCT/ US02/ 36185 129 DF H H H CH3 CB S SO2 H
S DGHHHNGCH)2 CO2 SC2 SO CI HA2s \ 5 H3C+~ H3C DH Br HH H CH3 CB
H 3

S22 S22 H DI CHB HHHCH3 CB SO2 SO t-butyl CO2 S&2 SO2 H DJ F H CF
CCN

H
H F
0

cB @ H H H CF; SO, [ SO, |{SO, |H
F
CC H H H CFs SO, |[SO, |80, |[CI
L E;K
CD Qﬂ" H H H CF; SO, [SO; {C=0 |CI
F
CE @HJ H H H CF; SO, | SO, |C=0 [OCFH
| L0
CF @ H H H CHjs @\ SO, |[SO, | SO, |H
CG @ H H H CF; @ SO, SO, |C=0 |H
CH OHJ H H H CF; Y, SO, | S0, |C=0 | OCHs
CI OI‘H H H H CzH5 Y SOZ 802 SOZ OCFS
CJ H H H CHs SO, | SO, |SO, |OCFs
)
W/
CH
CK ) H H H CFs SO, | SO, |SO, |OCFs
=
-
CHs




I

88

.H3CH3C DK OCH3 HH CF3 SO2 s&2 s ¢ DL OC2H5 HHH'LL Ss& CB d F
DIVIC)~FH3HHCH311- S22 S22 S2 C DNNF HHCF3 SOS®2 s d N
(:)~ OUPHB/OKIH CF3 SO2 SO2 SO2 CI F WD 03/042174 PCT/ P802/s853885 130
G:HBHHCHBII-LI S22 S22 s&2 C DP C)NDQF HHCF3 ILL, SO2 S02 s C
Ol CF3 DRN,s FHHCF3 SO2 S22 SO2 CIl DS HBCHF HH CF3 SO2 S S
C Fj~+N H3C DI CH3 HH HCH3 SO sO2BO2 ¢! DU\ HHHCF3 / SO2 CH2
SO2 H\ F CB=coval ent bond * R3 and R4 taken together forma carbonyl

group (C=gL-T 1I0. The [genpgund [afcondrg [t cl ai m I hawi npsohe] €eo nubar: | R2

/0 NR6 X@

Q

CM C[HJJ H H H CF; S0, |80, |C=0 |CFs
F
CN C{ﬁ H H H CF3 SO, |80, |C=0 | OCFs
F
cO H H H CH; SO, |80, |80, |C
Chg
Hac/l\/?lll
CP | C4Hg H H H CHs , SO, | SO, |SO, |C
CcCQ H H H C.Hs CO, {80, |SO, |CI
HsG
H3C%—§'
HsC
CR | CH;3 H H H CF; @\‘ CO, |80, |C=0 |H
CS H H H CF3 CO, |80, |SO, |CFs
Hs
H3C;‘§'
HaC
CT H H H CF; / \ CB SO, |C=0 |H
AN ?72&/
| s
/N
cuU HaQ H H H CHj CB SO, |80, |H
H3C = / \
HaC S
cVv | Ci H H H CHs; / \ CB SO, |80, |Br




Moo PAT

r

R-
C
C

RL
R2
-]

A'S, N\O OS5 or a pharmaceutically acceptable salt thereof, wherein
R6, A L', and X are as set forth in the followng table: Cmp. Rl
A WDLO3M4IMD 03/ 042174 PCT/ US02/ 36185 131 H CF3 ::: PCCRBOFH3ASHICH
DHCF3 CO2 HH3Q I\ H3CG / H3C EHCF3 CO2 d HA H3C+~- H3C F
HCH3 CO2 I H3C+~ HBC GHCF3 :::_ HCF3 i-propyl CJ HCH3 SO2 OCH3
L HCH3 SO2 OCF2H (::"F MH CH3 SG280CF3 (:::CF |
CcwW H H H CH; cB SO, | SO, |H
= - \ f
Lot [
N S
CX F H H CF; CO, | SO, |C=0 |C
Hso;g' He~ O
: 0]
cY | H H H H CHs CB SO, | SO, |H
CZ H H H CF; S0z C=0 [ SO, |H
X g
F N
:
DA N F H |H CFs; S0 [S0, [SO, [CI
0 ; ",
Chk
DC ? H H H CF; 1, 107} CH, | C=0 | OCFs
F
DD | CH; H o* 0O H d CO2 SO, | CB H
S
DE AN H H H CH; w CB SO, (SO, [H
l =N S




N HA SO OCF2H F |

F AK H3C OCH3 CH3 CO2 C
AN H3C CH3oWB®B41CP Cl
H3C H3C AQ F CF3 SOz Cl

WD 03/ 042174 PCT/ US02/ 36185 132 Q H CF3 SO2 CF3
H3C AL CH3 CF3 S C
H3C AO HCF3 SO2 H N.\ APPHE3/US02286383°02 OCH3

H3C'
H3C+ "

CF AR H3 F CF3 CO2 Cl

AM CH3 CH3 SO2

N\ WO 03/042174 PCT/US02/36185 133 AT F CF3 SO2 H AU F F CF3 S Cl

(:

c

OCH3 CF3 S02 C 129
DF ©l_,r H H H CHa; m CB SO, (SO, |H
S .

DG H H H N(CHa)2 CO, |SO, |SO, |CI
HaC .
H3C%‘§'

HaC

DH | Br H H H CHs; Q CB SO, S0, {H

Dl | CHj H H H CH; i CB SO, |80, |t-butyl

DJ F H H CF; \ CO, |SO, |SO, |H
Hs
.H3C;‘§' El
HaC

DK AN OCHz; | H H CF; SO, | SO, |80, |ClI
o Ej

DL (:[r OC,Hs| H H H Y S SO, |CB Cl

F
DM CEP OCH; | H H CHs 4 SO, | SO, |SO, |CI
F

DN N\[ﬂ‘” F H H CF; SO SO, | S0, |CI
(L {;

DO I@[r OC,Hs H H CF; Y SO, (SO, | SO, |CI

F

H)

H3C H3C AS F CF3 SO2 Cl

AV

F



AWOCH3 CF3 SOC / F AX H3Q\\ OCH3 CF3 CO2 C H3C+]J H3C// AZ H
OCF3 BB HCF3 / SO2 Ho 7N) CH3 BD H3 H CF3 CO2 OCF3 H3C H3C BEC::—|BCI§1?21
C02 CI P8C0BACH74 H3C OC DK CN H3 CF3 ILLL SC2 CI WD 03/PO4ANHZA36185
PCT/ US02/ 36185 134 DM OCH3 CH3 ILL, S2 d / F\ DO OC2 H5 CF3 ILL, SO
O (::(FDP\ OCH3 CH3 S O N EF H CH3 SO2 OCH3 N EG H CH3 SC2 OH N

EH F CF3 SO2 OCH3 130
DP A OCHsz | H H CHj; SO, | SO, {80, |(Cl
A

SO, |SO, |SO, |[Cl

O
DR O\]JJ‘ F H H CF;

DS| WG , |F |H [H |CFR SO, [80; | SO, |Gl
H30—>—N—
HC

SO, | SO, |80, |Cl

DT| CH3 H H H CHs SO, | SO, |SO, |Cl

SO, [ CH, SO, |H

F

CB=covalent bond
* R® and R* taken together form a carbonyl group (C=0).

10. The compound according to claim 1 having the formula:

\\ //

2
U/\ /\R6
\1/

// \\

or a pharmaceutically acceptable salt thereof, wherein R', R% R®, A, L', and X are

as set forth in the following table:

Cmp. R RZ | R® A L’ X




(:XFN E CH3CF3 S22 H FQ\! FGHCF3 CH3 SO2 H ~ N FH CH3 CF3 CH3 SO2
H N / F CB=covalent bond * R3 and R4 taken together forma carbonyl group
(C=0. WOWO03B04A2144 PCT/ US02/ 36185 135 11. The conpound &caarsdi/sgysto cl ai m
1 having the formulaz: O ,0 C rNCF'NH3 S O OO12. The conpound
according to claim21 having the formula: 00 H3CON .SUCHI NH3 S~ S02
02 F 5 13. The conpound according to 8B4im1 having the fornula: C / H3C
N/~F VI NH3 §

A
HC S
HC
Cc H CFs Co, |dCl
F1G
¥
HiC
D H CF3 CO2 H
HsG
H3C%'§'
HaC
E H CF; Cco, |l
HaG
H3C -
HsC
F H3C H CH3 COZ Cl
Hsc%g.
HaC
G H CF; Y, CO: Cl
H H CF; Co; | Cl
J CE—H H CHs | %, SO; OCH;s
F
F
M Oj.f’ H CH; | %, SO | OCFs
F
N C[rﬂ H CoHs | & SO, | OCFzH
F




SS02 02 a 14. The conpound according to claiml having the fornula: CI H3C
SO :T-'s HCF3 AN 02 O O 15. The conpound according to claim21 having
the formwe:03/0@17) aN H'-CF3 S N S02 02 10 F WO 03/ 022X715502/36185

PCT/ US02/ 36185 136 16. The conpound according to claim 21 having the
formula: Ol ,0 H3CON-SCFH3 S/NO02 OO17. The conmpound accordi ng
to claim1 having the formula: C F 0d82S NNCF3 S02 02 F 5 18. The
conmpound according to claiml having the formula: F OGSO C

Q @ﬁ H CF; SO, CF3
\ F
AK HsG OCHs| CHa CO2 Cl
b
HaC
AL @rﬂ CH; | CFs SO, Cl
F
AM C[H‘ CHs; | CH; S0, Cl
) F
AN HsG CHs | CF; CO; | Cl
by
HaC
AO H CF; CF)\M SO: H
F N
g
AP H3 H CF3 CO2 OCHs
i
HsC
AQ C[H" F CFs S0 | Cl
F
AR Ha F CF, co: |Cl
H3C é'
HaC
AS F CF3 SO2 Cl
r @




HCF3 S~ 02 0O 0O 19. The conmpound according to claim1 having the fornul a:
G F OSSO HCF SAN SO 02 20. The conpound according to claiml having the
formula: wbodm4174aN).'s NCF 3 N 02 (SG2 10 F WO 03/ 042CTAIS02/36185

PCT/ US02/ 36185 137 21. The conpound according to claim21 having the
formula: C CHBONSOF NHs S S02 02 (:~F 22. The conpound
according to claiml having the fornmul 433 CH3OOCl O Iy~ NHC173 S, 02
O O 5 23. The conpound according to claim1l having the formula: O CF3Q S

@) AT : ~ | F CF, \,//\ SO; |H
F N
;
AU F F CF; SO2 Cl
CC ; "
F
F
AX HsG OCH;j CF; co, | Cl
H3C_'>—§'
HaC
AZ : ip“’ H CF3 %, SOz OCF3
F
BB /@ﬁ H CF; % SOz H
P N
CHg S
BD Ha H CF,4 CO; | OCF;
HaC
BE H CF; ] CO; | Ci
F3G
HsC
DK A OCHs! CF3 SO, | Cl
N [ ]




\ NHCF3 S S02 02 F 24. The conpound according to claim1 having the
formula: CI CH30O0O O NHCF3 S, S02 02 N 25. The conpound according to
claim| haoioag4zihe formul a: WO 03/ 042174 PCT/ US02/ 36185 P83/ USH3E185 sO C
HCH3 S CN SO2 02 (:1F 26. The conpound according to claim1 having the
formula: R2 O\i0 HSCFR3 N-S'N /SQ2 02 R wherein X and R2 are the
same as inclaim1; and 5 RL is aryl ofl3fieteroaryl, wherein each of said
aryl or heteroaryl can be unsubstituted or optionally independently

substituted Wbl one4Q V@O 6Hi eésy, whi ch nol| 8D, esCtan pe the same or
different and are i endent |y sel gct N the gfoup consisting of
hal ogen, al ky} cycl|oal ky hal oal kyl ,| ha oxy (CL- C6) al koxy and OH; 10
27. The conpound accordi nE; to clai ml1 hawnd théF forprula: |RR O /j, X COn
H'S"CF3
DO @I‘ OC:zHs| CF4 L SO, Cl
F
DP AN OCH3| CH; | 4 SO, | Ci
EF C[P H CH;3 . SO, | OCH3
N
$
EG CEF H CHj3 SO, | OH
N
$
EH E:[r F CF; SO, | OCH3
F d_X
N
$
El CHs | CF; SO, | H
X 0.
F N
;
FG H CFs CH3 [ 80, [H
L ~
F F
FH CH, | CFs CH; [ 5O; | H
X ~
F Y

CB=covalent bond
* R®and R* taken together form a carbonyl group (C=0).



cr NSOS®2 02 R wherein Xis F, d, OHor CN;, RL is aryl or heteroaryl,
wherein each of said aryl or heteroaryl can be unsubstituted or optionally
i ndependewDlog/ogubstituted with one to five X noieties; 1PCans$oR185 H, OCH,
F, CH3, CF3 or cyclopropyl. 28. The conpound according to claim 1 having
the fornmula: WO 03/042174 PCT/US02/36185 139 R2 00 X / | S02 02 F
wherein X and R2 are the sane as in cldbm 1. 29. The conpound according to
claim1l1 having the formula: R2 R5 N NHS02CF3 OS R1~SAO //O 50

wher ei n X14s FrnEloontdbutd &dorfihgits cili 1 REVIAGHSS fsritlla: Wher ei n each of
said aryl or heteroaryl can be unsubstituted or optionally independently
substituted with one to five X noieties; and 10 R i@ H OH F, CH3, CF3

or cyclopropyl. R5is Hor & O/\N CF;
N H
, s~
o
O 0
12.  The compound according to claim 1 having the formula:
ONpe

HsC ~S<
ROUSH R
N H
S/

5 13. The compound according to claim 1 having the formula:

cl HaC ?ﬁﬁ?
N" > CF,
H

14.  The compound according to claim 1 having the formula:

HsC 0\\8/,0
N~ "CF;
H

Cl
S/
LA, &
O O
15. The compound according to claim 1 having the formula:
QP
N CF
3
RS
:: :soz 2
F
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30. The conpound according to claim?29 having the formula: CH3 CH3 N
NHSQ2CF3 N OGS O O F 31. A pharnaceutical conposition conprising an
ef f ecti vewarmsiom17of a 15 conpound according to claim 1l amdéTaiS02/36185
pharmaceutically acceptable carrier. 32. A pharnmaceutical conposition
conprising an effective anount of a conpound according to claim9 and a
pharmaceutically acceptable carrier. WB®3/ 042174 PCT/US02/ 36185 140 33. A
pharmaceutical conposition conprising an effective amount of a conpound
accordi ng40 Cirak Bokthotitd scdR@nGRE eldiinCRhhyingtiee firahlle: carrier.  34. A
met hod of treating cancer, inflamuatory diseases, inqgnonndulatory
di seases, or respiratory di seases conpri sing admi st ring to a mammal in
need 5 of such treatnent an's ciAAre, anoit € nd according to
claiml1. 35. A nethod of treati n anebus ceHI | ynphoma, rheumatoid
arthritis, systemc |upus erythemaio . i pl e sclerosis, glauconsg,
di abetes, sepsis, shock, sarggidosjs, @giopathic pul nonary fibrosis,
br onchopul nonary dyspl asi a, ";' i sease, scleroderma, osteoporosis,
renal ischem a, nyocardial infarction,; 10 cerebral stroke, cerebral
| scheni a, 1pePNihbicomKRRRf dddotding!to el PR&AAGIthé formuay pt ogeni ¢ T br osing
aveolitis, psoriasis, transplant “rejection, atopic dermatitis, vasculitis,
all ergy, seasonal allergic rhinitis, Crohn's Rise@seQinflammatory bowel
di sease, reversible airway obStxuyetion, i ry distress
syndronme, asthma, chronic obstr e pyl nonfary 4li seds®& (COPD) or
bronchitis conprising 15 adm ni st gt mral in need of such
treatment an effective anmount of a ound according to claim1. 36. The
met hod of cl aim 35 wherein th]i op8Li 01f or disease treated is selected

&

D

fromthe group consisting of matoid arthritis, nmultiple sclerosis,
seasonal allergic rhinitis, asi s, transplant rejection and chronic
obstructive F .

5 18. The compound according to claim 1 having the formula:
F OO

N™~ "CF
H 3

Cl

19.  The compound according to claim 1 having the formula:

o, 0
Cl 4
N” " CF,
\ H
%/
N. SO, 2
I ~N
=

20. The compound according to claim 1 having the formula:

F O\\ %
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20 pul nonary di sease. 37. A process for making a pharnmaceutical conposition
conprising conbining a conpound of Claim1l and a pharmaceutically

accept ablwomarnsiies . 38. A nethod of treating rheumatoi d aPCEiSN2/36185
conprising admnistering to a mamual in need thereof an effective anount
of a compound of Claiml in 25 conbination with at |east one conpound

sel ected fromthe group consisting of al37COX-2 inhibitor, a COX-1

i nhi bitor, an i Mmunosuppressive, a steroid and an anti- TNF-a conpound. 39.
A et hod df1.t r €eie ogmpbendacood iy tdhelain 9 Haviny thel fogmakhm ni stering to a
mammal in need thereof an effective ambunt of a conmpoynd of Claim 10 in 30
conbination with at | east one (iorrpound seletg@d f éhe group consi sting
of a COX-2 inhibitor, a cox- £l pivt or, ~dn RoStpyp. essi ve, a steroid
and an anti- TNF-a conpound. WO (3/ 042174l PCI/usA2/ 36185 141 40. The

met hod of C aim 38 wherein the CO Ydr'bitor is Cel ebrex or Vioxx, ‘the
COX-1 inhibitor is Feldene, the i nosgppressive is nmethotrexate,

| ef | unomi de, sul fasal azi ne, orxyel¥&porin, the steroid is 13-nethasone and
the anti- TNF-a compound is or Rem cade. 5 41. The nethod of Caim
39 wherein the COX-2 inhibito | ebrex or Vioxx, the COX-1 inhibitor
is Feldene, the i mmunosuppressive is nethotrexate, |eflunom de,

sul f asal azjne, | ; hahd - one and the anti -
TNF- a corrp%%nd -?{se %@Fgﬁﬁg?b&ﬁﬂgﬁéléﬁﬁ%Ev(ﬁ:w%@grs\ﬁrﬁg%.fOr treating
rheumatoi d arthritis which conprises an ef€ggdi ve 0Jd0Canount of a conpound
of daiml and a conpound sel etted omt isting of a COX-2
inhibitor, a COX-1 inhibitor, an inosuppr e siv&{, a“'steroid and an
anti-TNF-a conpound. 43. A conpo¢ o faM _treating rheumatoid arthritis
whi ch conprises an effective mourt of2 a compound of O aim 10 and a
conpound sel ected fromthe class 1% .co sting of a COX-2 inhibitor, a
COX-1 inhibitor, an inmunosuppre®siv®, a steroid and an .anti-TNF-a

conpound. 44. The conposition of C aim42 wherein the COX-2 inhibitor is
Cel ebr & 3. The compound according to claim 1 having the formula:

O, ,0

N7

CF3;0 ~S<
N H
8/
crr
F.
24.  The compound according to claim 1 having the formula:

CH;0 Oy 0

(jAN CFs
| H
8/
502 2
| ~N

25. The compound according to claim 1 having the formula:




Vi oxx, the COX-1 inhibitor is Feldene, the immunosuppressive is

net hotrexate, |eflunom de, sulfasal azine, or cyclosporin, the steroid is

f 3- met haswoasamd74 he anti 20 TNF-a conpound is Enbrel or Remusaziaza18st5. The
conposition of Claim43 wherein the COX-2 inhibitor is Celebrex or Vioxx,
the COX-1 inhibitor is Fel dene, the i munosuppressive is nethotrexate,

| ef | unomi de, sul fasal azine or cycl ospori3d® the steroid is f3-nethasone and
the anti- TNF-a conpound is Enbrel or Rem cade. 25 46. A nethod of treating
mul tiple sclerosis conprising adm nisteri ngHLO a Qreyal in need thereof an
effective anount of a conpoundCief Zhaim |l i i/SafL:i n with an effective
anount of a conpound sel ected fro e grpup |congji st rlig of Avonex,

Bet aseron and Copaxone. 47. A nethqd-ef tMeatding nultiple sclerosis
conprising admnistering to a 30 in need thereof an effective

anmount of a conpound of d ai (yp /042174 PCT/ US02/ 36185 142
D

conbination with an effectivd unt of a conpound selected fromthe group
consi sting of Avonex, Betaserlpn gnd Copaxone. 48. A conposition for
treating nultiple sclerosis which donprises an effective. anmount of a
compound of Claim 1l and a conpoynd, sel ected fro onex, 5 Betaseron and
Copaxone. 49 ATIE%HBB‘QOPPQ@CEB ing o Flaiy 1%"[’@%%%5“"&%& s which conpri ses

an effective amount of a conpound of C aim 10 %gd @ conpound sel ected from

the group consisting of Avonex, Betaseron and ax0ge. 50. A method of
treating psoriasis conprisin } rin MCFp 10 need thereof
an effective anount of a co d gs dgfingd in ddiml in conbination

with a conmpound selected fromt 0 ing of an

i mmunosuppressive, a steroid and antil- TN&,a conpound. 51. A nethod of
treating psoriasis conprising adm ni ing to a manmmal in need thereof an
ef fective amount of a conpound as BRefined in Claim10 in 15 conbi nation

wi th a conpound sel ected fromthe group consisfing of an

i munos uppWheEiR & angd _B?éﬁr%fdl? Y e IN-C1 ound. 52. The method of
G ai m 30 Waetel i HNfelcEMYP SRRk shid BN BF &Ryl can be

unsubstituted or optionally independently substituted with one to five moieties
which moieties can be the same or different and are independently selected from
the group consisting of halogen, alky-cycloalkyl, haloalkyl, haloalkoxy,
(C+-Cs)alkoxy and OH;

10 27. The compound according to claim 1 having the formula:

R2 (D\\S//O
T CF,

T

<// N\
N Z_>

\

/

: ;

Iz

" wherein X is F, Cl, OH or CN;
R is aryl or heteroaryl, wherein each of said aryl or heteroaryl can be
unsubstituted or optionally independently substituted with one to five X moieties;
15 and
R%is H, OH, F, CHs, CF3 or cyclopropyl.
28. The compound according to claim 1 having the formula:



| ef | unom de, sul fasal azine or cyclosporin, the steroid is R-nethasone and
the anti- TNF-a conpound is Enbrel or Rem cade. 20 53. The nethod of Caim
51 wher eiwotoh@4i1imrunosuppressi ve i s nethotrexate, | efl un@airdesp2/36185
sul f asal azi ne or cyclosporin, the steroid is P-nethasone and the anti -
TNF-a conpound is Enbrel or Rem cade. 54, A conposition for treating
psoriasis which conprises an effective %unt of a conpound of Cdaiml and
a conpound sel ected fromthe group consisting of an 25 i munosuppressive,
a steroid and anti-TNF-a conpound. 55. A corrpothl oer,Q treating psoriasis
whi ch conprises an effective arm t of acg ofscl aim 10 and a
conpound sel ected fromthe %o i an |m"ruﬁ7(§suppre55| ve, a
steroid and anti-TNF-a conp . > tiof of O aimb54 wherein

t he i mmunosuppressive is 30 net otrékat& | ef | unom de, sul fasal azi ne or
cyclosporin, the steroid is R net has e%d the anti-TNF-a conpound is
Enbrel or Rem cade. WO 03/042174, PCH/ %02/ 36185 143 57. The conposi tion of
Cl ai m 55 wherein the i nmunosupp ve is methotrexate, |eflunom de,

sul fasal azi ne or cyclosporin, tY efoid is f3- nethasone and the
anti-TNF-a conpound is Enbrel or Rem cade. 58. A nethod of treating
seasonal alhefgghc rhinitis and/or asthma conprising an 5 effective anount
of a conpound of daim1l in conbination with an H antagonist. 59. A
conposi t i oX dner Rt ammthierspreeasdnalaiml 1.er gi ¢ r hi nitis and/or asthma which,

of '8 compidna SRS coHiheIE fsory ?%51%82?6‘%? Be BHso wher i n the

antagonist is selected from 10 the group consigzing of Claritin, darinex,

Zyrtec and All egra.
= NHSO,CF3
X._.
™
// \\
S
/// \o

wherein X is F, Cl, OH or CN;
R'is aryl or heteroaryl, wherein each of said aryl or heteroaryl can be

unsubstituted or optionally independently substituted with one to five X moieties;
and
10 RZ%is H, OH, F, CHs, CF3 or cyclopropyl.
R®is H or alkyl
30. The compound according to claim 29 having the formula:
CHjs

Chi
N NHSO,CF4
AN

S
AN
O \O

Ss
g
0]
F

31. A pharmaceutical composition comprising an effective amount of a
15  compound according to claim 1 and a pharmaceutically acceptable carrier.
32. A pharmaceutical composition comprising an effective amount of a

compound according to claim 9 and a pharmaceutically acceptable carrier.
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33. A pharmaceutical composition comprising an effective amount of a
compound according to claim 10 and a pharmaceutically acceptable carrier.

34. A method of treating cancer, inflammatory diseases, immunomodulatory
diseases, or respiratory diseases comprising administering to a mammal in need
of such treatment an effective amount of a compound according to claim 1.

35. A method of treating cutaneous T cell lymphoma, rheumatoid aﬁhritis,
systemic lupus erythematosus, multiple sclerosis, glaucoma, diabetes, sepsis,
shock, sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmonary dysplasia,
retinal disease, scleroderma, osteoporosis, renal ischemia, myocardial infarction,
cerebral stroke, cerebral ischemia, nephritis, hepatitis, glomerulonephritis,
cryptogenic fibrosing aveolitis, psoriasis, transplant rejection, atopic dermatitis,
vasculitis, allergy, seasonal allergic rhinitis, Crohn’s disease, inflammatory bowel
disease, reversible airway obstruction, adult respiratory distress syndrome,
asthma, chronic obstructive pulmonary disease (COPD) or bronchitis comprising
administering to a mammal in need of such treatment an effective amount of a
compound according to claim 1.

36. The method of claim 35 wherein the condition or disease treated is
selected from the group consisting of rheumatoid arthritis, multiple sclerosis,
seasonal allergic rhinitis, psoriasis, transplant rejection and chronic obstructive
pulmonary disease.

37. A process for making a pharmaceutical composition comprising combining
a compound of Claim 1 and a pharmaceutically acceptable carrier.

38. A method of treating rheumatoid arthritis comprising administering to a
mammal in need thereof an effective amount of a compound of Claim 1 in
combination with at least one compound selected from the group consisting of a
COX-2 inhibitor, a COX-1 inhibitor, an immunosuppressive, a steroid and an anti-
TNF-o compound.

39. A method of treating rheumatoid arthritis comprising administering to a
mammal in need thereof an effective amount of a compound of Claim 10 in
combination with at least one compound selected from the group consisting of a
COX-2 inhibitor, a COX-1 inhibitor, an immunosuppressive, a steroid and an anti-

TNF-o compound.
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40. The method of Claim 38 wherein the COX-2 inhibitor is Celebrex or Vioxx,
the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunomide, sulfasalazine, or cyclosporin, the steroid is p-methasone and the anti-
TNF-o. compound is Enbrel or Remicade.

41.  The method of Claim 39 wherein the COX-2 inhibitor is Celebrex or Vioxx,
the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunomide, sulfasalazine, or cyclosporin, the steroid is p-methasone and the anti-
TNF-o. compound is Enbrel or Remicade.

42. A composition for treating rheumatoid arthritis which comprises an effective
amount of a compound of Claim 1 and a compound selected from the class
consisting of a COX-2 inhibitor, a COX-1 inhibitor, an immunosuppressive, a
steroid and an anti-TNF-o compound.

43. A composition for treating rheumatoid arthritis which comprises an effective
amount of a compound of Claim 10 and a compound selected from the class
consisting of a COX-2 inhibitor, a COX-1 inhibitor, an immunosuppressive, a
steroid and an anti-TNF-o. compound.

44.  The composition of Claim 42 wherein the COX-2 inhibitor is Celebrex or
Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunomide, sulfasalazine, or cyclosporin, the steroid is B-methasone and the anti-
TNF-o. compound is Enbrel or Remicade.

45.  The composition of Claim 43 wherein the COX-2 inhibitor is Celebrex or
Vioxx, the COX-1 inhibitor is Feldene, the immunosuppressive is methotrexate,
leflunomide, sulfasalazine or cyclosporin, the steroid is f-methasone and the anti-
TNF-o compound is Enbrel or Remicade.

46. A method of treating multiple sclerosis comprising administering to a
mammal in need thereof an effective amount of a compound of Claim 1 in
combination with an effective amount of a compound selected from the group
consisting of Avonex, Betaseron and Copaxone.

47. A method of treating multiple sclerosis comprising administering to a

mammal in need thereof an effective amount of a compound of Claim 10 in
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combination with an effective amount of a compound selected from the group
consisting of Avonex, Betaseron and Copaxone.

48. A composition for treating multiple sclerosis which comprises an effective
amount of a compound of Claim 1 and a compound selected from Avonex,
Betaseron and Copaxone.

49. A composition for treating multiple sclerosis which comprises an effective
amount of a compound of Claim 10 and a compound selected from the group
consisting of Avonex, Betaseron and Copaxone.

50. A method of treating psoriasis comprising administering to a mammal in
need thereof an effective amount of a compound as defined in Claim 1 in
combination with a compound selected from the group consisting of an
immunosuppressive, a steroid and anti-TNF-o. compound.

51. A method of treating psoriasis comprising administering to a mammal in
need thereof an effective amount of a compound as defined in Claim 10 in
combination with a compound selected from the group consisting of an
immunosuppressive, a steroid and anti-TNF-o. compound.

52.  The method of Claim 50 wherein the immunosuppressive is methotrexate,
leflunomide, sulfasalazine or cyclosporin, the steroid is B-methasone and the anti-
TNF-a compound is Enbrel or Remicade.

53. The method of Claim 51 wherein the immunosuppressive is methotrexate,
leflunomide, sulfasalazine or cyclosporin, the steroid is p-methasone and the anti-
TNF-a compound is Enbrel or Remicade. ,

54. A composition for treating psoriasis which comprises an effective amount of
a compound of Claim 1 and a compound selected from the group consisting of an
immunosuppressive, a steroid and anti-TNF-o. compound.

956. A composition for treating psoriasis which comprises an effective amount of
a compound of Claim 10 and a compound selected from the group consisting of
an immunosuppressive, a steroid and anti-TNF-a. compound. -

56.  The composition of Claim 54 wherein the immunosuppressive is
methotrexate, leflunomide, sulfasalazine or cyclosporin, the steroid is p-

methasone and the anti-TNF-a. compound is Enbrel or Remicade.
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57.  The composition of Claim 55 wherein the immunosuppressive is
methotrexate, leflunomide, sulfasalazine or cyclosporin, the steroid is -
methasone and the anti-TNF-o. compound is Enbrel or Remicade.

58. A method of treating seasonal allergic rhinitis and/or asthma comprising an
effective amount of a compound of Claim 1 in combination with an H1 antagonist.
59. A composition for treating seasonal allergic rhinitis and/or asthma which
comprises an effective amount of an H1 antagonist and an effective amount of a

compound of Claim 1.
60. The composition of Claim 59 wherein the H1 antagonist is selected from

the group consisting of Claritin, Clarinex, Zyrtec and Allegra.



