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BACKGROUND OF THE INVENTION

[0003] Leukocyte function-associated antigen-1 {referred to herein as
“LFA-1" and alternatively known as CD11a/CD18) is a heterodimeric cell surface
adhesion receptor expressed on all leukocytes. The known counter-receptors for
LFA-1 are intracellular adhesion molecules-1, 2, and 3 {ICAM-1, ICAM-2, and
ICAM-3). The functional interaction of LFA-1/ICAMs is often associated with a
number of inflammatory processes. LFA-1 can serve a dual role in inflammatory
responses: it can function as a co-stimulatory molecule during the activation of T
cells and can participate in the adhesive interactions associated with the
recirculation of leukocytes (for review see; T. A. Springer et al., Nature 1990, 346,
425-434 and M. Lub et al., Immunology Today 1995, 16, 479-483).

[0004] Activated T cells are often key mediators in an immune response,
functioning either through the secretion of cytokines and chemokines that draw
other immune cells to the site of inflammation or through the acquisition of effector
functions. The signaling events that lead to T cell activation can arise as a result |

of the adhesive interaction between T cells and antigen presenting. celis {APCs).
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chemotactic activity for leukocytes and attract the inflammatory cells to the

inflamed lesion. These chemotactic mediators, which cause circulating leukocytes
to localize at the site of inflammation, require the cells to cross the vascular
endothelium at a precise location. This leukocyte recruitment is accomplished by
a process called cell adhesion.

[0006] Cell adhesion occurs through a coordinately regulated series of
steps that allow the leukocytes to first adhere to a specific region of the vascular
endothelium and then cross the endothelial barrier to migrate to the inflamed
tissue (T. A. Springer, Cell, 76:301-314, 1994; M. B. Lawrence et al., Cell, 65:859-
873, 1991; U. von Adrian et al., Proc. Natl. Acad. Sci. USA, 88:7538-7542, 1991;
and K. Ley et al., Blood, 77:2553-2555, 1991). These steps are mediated by

families of adhesion molecules such as integrins, Ig supergene family members,
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[0008] The interaction of ICAM-1 (CD54) on endothelial cells with the
integrin LFA-1 on leukocytes plays an important role in endothelial-leukocyte
contact. Leukocytes bearing high-affinity LFA-1 adhere to endothelial cells
through interaction with ICAM-1, initiating the process of extravasation from the
vasculature into the surrounding tissues. Thus, an agent that blocks the ICAM-
1/LFA-1 interaction suppresses these early steps in the inflammatory response.
Consistent with this background, ICAM-1 knockout mice have numerous
abnormalities in their inflammatory responses.

[0009] Compounds that bind to the inserted-domain (I-domain) of LFA-1,
can interrupt endothelial cell-leukocyte adhesion by blocking the interaction of
LFA-1 with ICAM-1 and ICAM-3. These compounds can be useful for the
treatment or prophylaxis of diseases in which leukocyte trafficking or T-cell

activation plays a role, such as acute and chronic inflammatory diseases,
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one aryl, and a secondary amine at the other aryl or heteroaryl. The invention

further relates to methods of making diary! sulfides and aryl-heteroaryl sulfides.

[0013] The compounds of the invention can be used to treat diseases
such as acute and chronic inflammatory diseases, autoimmune diseases, tumor
metastasis, allograft rejection, and reperfusion injury. Thus, certain embodiments
of the invention include methods of treating inflammatory and immune diseases,
and methods of inhibiting inflammation or suppressing immune response in a
mammal.

[0014] It is to be understood that both the foregoing general description
and the following detailed description are exemplary and explanatory only and are

not restrictive of the invention, as claimed.
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attached to an oxygen, e.g., —C(O)-alkyl-O—.

[0022] The term “alkanoyloxyalkyl” as used herein refers to an
alkanoyloxy group attached to an alkyl group, e.g., —C(O)-alkyl-O-alkyl—.

[0023] The term “alkenoxycarbonyl” as used herein refers to an alkenoxy
group attached to a carbonyl group, e.g., —O-alkene-C(O) —.

[0024] The term “alkenyl” as used hereinrefers to an unsaturated straight
or branched chain of 2-20 carbon atoms having at least one carbon-carbon double
bond, such as a straight or branched chain group of 2-12, 2-10, or 2-6 carbon
atoms.

[0025] The term “alkoxy” as used herein refers to an alkyl grbup attached
to an oxygen. “Alkoxy” groups can optionally contain alkenyl (“alkenoxy”) or
alkynyl (“alkynoxy”) groups.

[0026] The term “alkoxyalkanoyl” as used herein refers to an alkoxy group
attached to an alkanoy! group, e.g., —alkyl-O-C(O)-alkyl—.

[0027] The term “alkoxyalkoxy” as used herein refers to an alkoxy group
attached to another alkoxy group, e.g., —O-alkyl-O-aikyl—.
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group, e.g., —alkyl-C(O)-O-alkyl-amino-alkyl-.

[0035] The term “alkylsulfonyl” as used herein refers to an alkyl group
attached to a sulfonyl group. “Alkylsulfonyl” groups can optionally contain alkeny!
or alkynyl groups. -

[0036] The term “alkylsulfonylamido” as used herein refers to an
alkylsulfonyl group attached to an amido group, e.g., —alkyl-SO,-amido—.

[0037] The term “alkylthio” as used herein refers to an alkyl group
attached to a sulfur atom. “Alkylthio” groups can optionally contain alkenyl or
alkynyl groups. |

[0038] The term “alkynyl” as used herein refers to an unsaturated straight
or branched chain group of 2-20 carbon atoms having at least one carbon-carbon
triple bond, such as a straight or branched chain group of 2-12, 2-10, or 2-6
carbon atoms.

[0039] The term “amido” as used herein refers to a radical of the form
-R16C(O)N(R14)-, -R16C(O)N(R14)R15-, or -C(O)NR14R 5, where Rq4 and Rq5 are
each independently selected from hydrogen, alkyl, alkanoyl, alkenyl, alkoxy,
alkynyl, aryl, carboxy, cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, thio,

and sulfonyl, and R is selected from hydrogen, alkyl, alkoxy, amido, amino, aryl,
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through the nitrogen, R47, Rig or R1o. The amino also may be cyclic, for example
any two of R47, Rqs, and R4 may be joined together or with the N to form a 3- to
12-membered ring, e.g., morpholino or piperidinyl. The term “amino”
encompasses groups such as aminoalkyl (attached to the parent molecular group
through the alkyl), alkylamino (attached to the parent molecular group through the
amino), arylamino, aminoaryl, sulfonamino, etc. The term amino also includes the
corresponding quaternary ammonium salt of any amino group, e.g., —
[N(R17)(R1g)(Ro)]".

[0042] The term “aminoalkanoyl” as used herein refers to an amino group
attached to an alkanoyl group, e.g., —C(O)-alkyl-amino—. ‘

[0043] The term “aminoalkoxy” as used herein refers to an amino group
attached to an alkoxy group, e.g., —O-alkyl-amino—.

[0044] The term “aminocarbonyl” as used herein refers to an amino group
attached to a carbonyl group.

[0045] The term “aminosulfonyl” as used herein refers to an amino group

attached to a sulfonyl group.
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Ri4 [0052] The term “arylalkylsulfonyl” as used herein refers to an arylalkyl
group attached to an sulfonyl group, e.g., —alkyl-aryl-sulfonyl— or —aryl-alkyl-
sulfonyl-.

[0053] The term “arylcarboxy” as used herein refers to an aryl group
attached to a carboxy group, e.g., —aryl-COOH or salts such as —aryl-COONa.

[0054] The term “arylcarboxyamido” as used herein refers to an
arylcarboxy group attached to an amido group, e.g., —amido-aryl-COOH or salts
such as —amido-aryl-COONa.

[0055] The term “aryloxy” as used herein refers to an aryl group attached
to an oxygen atom.

[0056] The term “aryloxycarbonyl” as used herein refers to an aryloxy
group attached to a carbonyl group, e.g., —C(O)-O-aryl- or —O-aryl-C(O)~.

[0057] The term “arylsulfonyl” as used herein refers to an aryl group
attached to a sulfonyl group, e.g., —~S(O)z-aryl—.

[0058] The term “arylsulfonylamido” as used herein refers to an
arylsulfonyl group attached to an amido group, e.g., —amido-S(O)-aryl-.

[0059] The term “carbonyl” as used herein refers to the radical -C(O)-.



or R16 and R15 may be joined to forma 3- to

12-menbered ring, such as a 3- to 10-nenbered ring.
wab@sties7mo " am do" enconpasses groups such as PCT/US2005/014778

al kanoyl am noal kyl , am doal kyl (attached to the parent

nol ecul ar group through the al kyl), alkylam do

o oo BE, it o, 2R BB or B LB @R ers to any

gro@prachéithitg thalradicenC(@asEremptary parksanyhcastaining groups
~carbamate, and cyclic versions thereof. [0040] The
inclide aldghveiea el a8yigabenik aahido, katape, ¢asbaxy.ani do

p, €.9.,

c%%%%@é@?ﬁ%n&ﬁe@%g%ﬁ%r%% "am no" as used

her €j0061 pf Ehe térm GarbobyCas uded erefrorafersNBith@ Radigal -COOH.

-N(Ri /)R 8- , or —-RRSN(R 7)R_9- e R 7, R 8,
ThteTF SR AR BRI SIS SUEREST GOOM A ogen

al ky k k I I '

am nllg,%gjr yfwiggpgoé@?&yﬂlf%é I %él){),segsﬂt@ég?h r*gﬁfg‘rté%n alkoxy group
attethexddoyec tarboxi gdvugx 6. g k eDealkyl-CRIGH aarsdlts sbiti ag|-O—ateyl-

a:ano can be attached to the parent nol ecul ar group
COGNRSHCt he nitrogen, Ri 7, RL8 or RL9 . The amino

al soomRY] Pehé Y& SarbOkyMRARS Bséd et réferdto 4 cafbisky group
and 9 ybe10|nedto§ether or wth the Nto forma

atgachésl toamaliplegroupr €.9g, —akyd-CORMT phealisuaiy as —alkyl-COONa, etc.
«pi peridinyl,. The .t " ani no” h
CarBgieratisiis gan htipHaieoiaM akeh LIS el o7 oup
t hr ojpaB4} Mehakdni Joarbbigdilgieardohlt baeiked Hepeinhefdrateat

nol ecul ar group through the ami no), aryl am no
cathpryrlikyligrogp ftashed ipa ceronyhBEOUR: eng-ark ()-alkvb COOH or salts

U T AR ENE B PR 7 (R ) (R o)) o [o042]

The f0968] " The terad kearbyxyalladeyciealkyleasused dleesin referaito a
bRy AIBY DU RHAGDSA 16 8 cyeloalkyl Group 6. Zoydkyi-alky-COOH
or saits such as -cycloalkyl-alkyl-COONa, etc.

[0066] The term “carboxyamido” as used herein refers to an amido group
attached to a carboxy group, e.g., —amido-COOH or salts such as —amido-
COONa, etc.

[0067] The term “carboxyamino” as used herein refers to an amino group
attached to a carboxy group, e.g., —amino-COOH or salts such as —amino-
COONa, etc.

[0068] The term “carboxyaminocarbonyl” as used herein refers to a
carboxyamino group attached to a carbonyl group, e.g., ~C(O)-amino-COOH or
s‘alts such as -C(O)-amino-COONa, etc.

[0069] The term “carboxycarbonyl” as used herein refers to a carboxy
group attached to a carbonyl! group, e.g., —C(O)-COOH or salts such as -C(O)-
COONa, etc..

[0070] The term “carboxycycloalkoxy” as used herein refers to a
cycloalkoxy group attached to a carboxy group, e.g., -O-cycloalkyl-COOH or salts

such as -C(O)-cycloalkyl -COONa, etc.



[0043] The term "am noal koxy" as used herein refers to
an am no group attached to an al koxy group, e.g.,

WO ayalibdrize anmi no-. [ 0044] The term "am nocar bonReT/Us®05/014778
used herein refers to an amino group attached .t.o a
carbonyl group. [0045] The term "am nosul fonyl" as

sl t oo aroen o[ BostPo Ry Pas tRe PG ThterS S pvcloay
] e o e e OOy S o 2 -
system
C?ﬂ@%%tyI'?chB%‘oPY%r e rings selected fromaryl s,S f
I I 3] r
s o e RN aRy v B ks i afre e
canbenyayagalkylgraepyttached k?anwll(kyll gftﬁﬁg.aﬁlﬁg;cﬂmaﬂ@|-COOH
cyano,, cy y , :

Ohagllésgsédr?{ %%?%IS)QE%/(%QI%”Q%H@&?@&?’ e{Get one, nitro,

oy A ey e arbeRioaioy pebcep Kefeh bl 1 g oakoxy
" a
grﬁ%fa?é?@%g%aﬂwcaib%hgmupgleqmp:S-elJIQ/I-,COOH or salts such as -S-alkyl—

S yl-aryl- or -alkyl-C(Q-aryl - . [0048] The
Ctern?’%z‘at?yl al koxy" as used herein refers to an aryl

13 1, R .
9r00u[|ﬁIoatII a’fhiefiert(;nr:) ci_@?rn;a/l ?%&gfswn‘_@f%%ﬁ%fh%agl?% rcr:nN'
"ar jjpél)}bb %%%F%’thﬂycloﬁ&qu'é gs lisedihereiafrefess to aai[yglcc))sacl)liyl group
I t car bonyl group.
at%ﬁdéﬁletagrb%w%)r%{ﬂggpﬁy"'_%g'gﬁﬁgé%yﬁ'er ein refers to an aryl

gr oUp0@6} aFtetermcgoioalkyyl asaisstPhelddP Rdrbrsocs F\ﬁﬂ?’)\/ﬂ?nlt

aryl al kyl am do" as used herein refers to an arylalky
saéyrgi(fbc? of Eﬁg%ep{gaa.t@g cgﬁllc‘a,Iwcalgh@rqj"@ﬂdw_dggl,cychc hyd(r)%carbor_:_ I?éoup of
-2kttt 5 2y AL b i JOSRE e
atemy pad. kgyclohexameas cyadieekenesaoycopémaybs HRbeyclSpéhtenes.

-aryl-sulfaonyl - or - aryl-a I -

Cﬂlﬂkyl%rgups mafyqbey Isubs’u?uted WItRI IaIkyIl, lé Ily?tHIof, %rlglelhyde, alkanoyl,
alkoxy, amido, amino, aminothiocarbonyl, aryl, arylcarbonyl, arylthio, carboxy,
carboxyalkyl, cyano, cycloalkyl, ester, ether, halogen, heterocyclyl,
heterocyclylcarbonyl, hydroxy, ketone, nitro, sulfonate, sulfonyl, and thiol.
Cycloalkyl groups can be bonded to the parent molecular group through any of its
substituents. Cycloalkyl groups can be fused to other cycloalkyl, aryl, or
heterocyclyl groups.

[0077] The term “cycloalkylalkyl” as used herein refers to a cycloalkyl
group attached to an alkyl group, e.g., —alkyl-cycloalkyl-.

[0078] The term “ester” refers to a radical having the structure -C(0)0-,
-C(0)0O-Rz0~, -R21C(0)O-Rz0-, or -R21C(0)O-, where O is not bound to hydrogen,
and Rz and Rz can independently be alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
ester, ether, heterocyclyl, ketone, and thio. R21 can be a hydrogen, but Ry cannot
be hydrogen. The ester may be cyclic, for example the carbon atom and Ry, the
oxygen atom and Rz1, or Rz and Ry may be joined to form a 3- to 12-membered
ring. Exemplary esters include alkoxyalkanoyl, alkoxycarbonyl,
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[0053] The term "aryl carboxy” as used herein refers
to an aryl group attached to a carboxy group, e.g., -
W(MZ@OBHWIH or salts such as - aryl-COONa. [OOSEQT/UBmE05/014778
term "aryl carboxyam do" as used herein refers to an
aryl carboxy group attached to an am do group, e.g

PSR PO OESHA LT B8 B 50 v
hah@&s group attached to an oxygen atom [0056] Thelterm
or ou IF781 STRBGRH “Eheh- Bt o grdalsal Baging he Stractire -RezO-Ros-,
whefd RO éﬁd"Rgi; @émﬂ&e’ﬁ@HdeﬁﬂPbe al eﬁ%ﬁﬂan? NSl %ryl yglpalkyl, or

“aryl sul fony as used hereinr to’ an
hefereryieldl. Theetbar cambe afiached tethe parenS(r@léeLﬂarygroup through

Rt (oarhBafy, eliafs St plbRalky dtiealkon s annas. Ether
alngrtucﬂud@s olyettiis d@ﬁs(v@)era cﬁ‘feyc‘)r both [o@@églangh%gta‘?é Cthers.

carbon as used herein refers to théra
E_() bo6be tames thaler orchalogen!’ as wsediherein gfarup'F, &, Br, or |,

ST S S PR B T
substiaityd avithad @b yrare dryd geiy HBMY. . I-@?@)Qﬁyls’ké‘ér?ggtl%nally contain

ar hox cycloalkylcarbonyl and heterocyclyl
alF@'@g % aliryEyl gFdPSear boxy"  as used herein refers to the

20821 SERRorH oS s DR el 4 5, b, o
maki-oyglid, freneatic rieg eyﬁtetmccﬁrnami e,dvey @r ﬂirbé%@é’roéfbn‘i‘s such
box rou - or salts such

as @Erggﬁ | g @@nd@t@‘ur Heteroaryls can be substituted Wlth one or more
substituents including alkyl, alkenyl, alkynyl, aldehyde, alkoxy, amido, amino, aryl,
carboxy, cyano, cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone,
nitro, sulfonate, sulfonyl, and thio. Heteroaryls can also be fused to non-aromatic
rings.

[0083] The terms “heterocycle,” “heterocyclyl,” or “heterocyclic” as used
herein refer to a saturated or unsaturated 3-, 4-, 5-, 6- or 7-membered ring
containing one, two, or three heteroatoms independently selected from nitrogen,
oxygen, and sulfur. Heterocyc[es can be aromatic (heteroaryls) or non-aromatic.
Heterocycles can be substituted with one or more substituents including alkyl,
alkenyl, alkynyl, aldehyde, alkyithio, alkanoyl, alkoxy, alkoxycarbonyl, amido,
amino, aminothiocarbonyl, aryl, arylcarbonyl, arylthio, carboxy, cyano, cycloalkyl,
cycloalkylcarbonyl, ester, ether, halogen, heterocyclyl, heterocyclylcarbonyl,
hydroxy, ketone, oxo, nitro, sulfonate, sulfonyl, and thiol.

[0084] Heterocycles also include bicyclic, tricyclic, and tetracyclic groups
in which any of the above heterocyclic rings is fused to one or two rings
independently selected from aryls, cycloalkyls, and heterocycles. Exemplary
heterocycles include acridinyl, benzimidazolyl, benzofuryl, benzothiazolyl,
benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, dihydroindolyl,
dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl, imidazolidinyl,
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[0063] The term "carboxyal kyl" as used herein refers

to a carboxy group attached to an al kyl group, e.g.,

WO 200841057@00H or salts such as - al kyl - COONa, ePCT/US2005/014778
" Car boxyl al kyl s" can optionally contain al kenyl or .

al kynyl groups. [0064] The term "carboxyal kyl car bonyl '

RIAHBRT| R84 01y IO RIoN | Sodu Bl RAT Kl b B

to a cadrbonyl g

|S@ganolghnylmq<amlkly mar:piwlmyl ejxadmizlgﬂ)ﬁﬁd)xaﬁwgtr@t mtxazolyl

0 a
P AR Bl S P BEol . yerisat i Sl By azolinyl,
?ruﬁlazmleEWldy’NWlmldm§ ynﬁ%ﬁ B{/r(gglgdé? Tﬁgﬁ?hcﬂﬁé onyl, pyrrolinyl,

-CyCl Oa
mélb/b@wmimb qumxamﬂ tatarabydrofwf_/b testrarwcholsequudolygr oup

ﬁﬁ@%&%ﬁ%@te‘@h%%&%\@ eaggg/l tpt@%qqol%_l qz&hmnyl thiazolyl,

thl@mﬂ*lhi@rﬁ@ﬂph@hny?lStm}@mﬁaﬁ)ﬂrgh@tﬁﬁowls to an am no group

attached to a carboxy group . - am no- COOH or

sal t ©085¢ hHgterocygles alsoduciude basldged[tmmy: grbeps ehere a

Mo LRI ARG AR ot BRflod Y oAy Chp s sugh
- C(ﬁ)) am no- COO—I or salts such as -C(O) am no- COONa,

etc.\[ 0069] The term "kar boxycarponyl " as used herein
xy grjdup attac d to a carbonyl
. 0, D), sa h as -C(O - COONa,
' 2 al koxy" as used

a$1ere| n refers to a cycl dgal koxy group attached to a

b ra - O-cycl oal kyl -COOH or salts
car %6%6? %rocyc?es also lnclude compounds of the formula

* where X* and Z* are independently selected from -CHo-,
-CHzNH-, -CH20-, -NH- and -O-, with the proviso that at least one of X* and Z* is
not -CHz-, and Y* is selected from -C(O)- and -(C(R”)2),-, where R” is hydrogen or
alkyl of one to four carbons, and v is 1-3. These heterocycles include 1,3-
benzodioxolyl, 1,4-benzodioxanyl, and 1,3-benzimidazol-2-one.

[0087] The term “heterocyclylalkyl” as used herein refers to a heterocyclic
group attached to an alkyl group. “Heterocyclylalkyls” can optlonally contain
alkenyl or alkynyl groups.

[0088] The term "heterocyclylalkylcarbonyl” as used herein refers to a
heterocyclylalkyl group attached to a carbonyl, e.g., —C(O)-alkyl-heterocyclyl- or
-alkyl-heterocyclyl-C(O)-.

[0089] The term “heterocyclylalkylsulfonyl” as used herein refers to a
heterocyclylalky! group attached to a sulfonyl, e.g., —S0,-alkyl-heterocyclyl- or
-alkyl-heterocyclyl-SOo—.

[0090] The term “héterocyclylamido” as used herein refers to a

heterocyclyl group attached to an amido group.
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such as -C(O -cycl oal kyl -COONa, etc.[0071] The term

"car boxycycl oal kyl" as used herein refers to a
w@eywbsoed7ky| group attached to a carboxy group, PET/YS2005/014778
-cycl oal kyl -COOH or salts such as - cycl oal kyl - COONa,
etc. [0072] The term "carboxycycl oal kyl al kyl " as used

her e[0DX1éf €he tén éhetarduyxiptarninodlak Wsedrirgindietarehed t o

kyl ) -al kyl - | oal kyl - COOH or salts
hé@éﬂa&y%wg%%&t%e}ﬁg%fﬁ %@?"ﬁ ¢ C,Pc-)gt c?/ [0073] The term
" hirgal . PN
it obg ik TR M NetBRci RO D) Tl 864 hefdintefers to a
hetgregyioil geapHatacheal tosa sartongbgratpal ky| -fCOO\lta, ﬁw C.

" " d n refers to e

Fadi 0003 RS [ e RISy E B diskerprotaeldo
héteredylyl SfQUipattacie P abdsy) grgugup_attached to an
(004

ygen, e.%., -O-cycloal kyk™ [0076] The term
" cy cl09kkyT he termuSedetnsyelylsulfohgamidd’ @s usehatedmtefers to a

d lic,. Dbi lic, bri dged
BRI b SRR b BisRee i o 18 EhiBons der i ved
f mw“ » rﬂj’“n_s@ ” .
a{ gnmpoag.sg??—ﬁ?)t/cl ohgg’g?e)gw af:ycl oht&g{he% é%%h%gég%%f%gi{b the
ragit@l cQEl opent enes. Cycl oal ky: %_roups maﬁ (tj)e » I
' ' ,ni 0, al de e,. al kan ,
21 kolopBL CEerth Ay Soxyaebia Gundlorren e 8 RYdroxy
radiogll ettableery to amalkanbybgroud! Bexy-C@raryyeHky! , cyano,

cycloal kyl . ester, ether, halogen, heterocyclyl,
hgt eﬁ%ggﬂl The ErBbiydronalicaxyy as weed mereinirefass to a hydroxy

B A DA My 0 Lo lon Y, 2o, o7
i ts [0088} i Theeterm “h@dedqalkdoxlyaliyd Esuseanhdreir e tha
hy%trg%;allga/x%/l é’%h%t’acﬁé& lté a%rall?y? tg%l?g,yeﬂq.},/ I—a ry?—%gl'kyl—OH .

[0099] The term *hydroxyalkyl” as used herein refers to a hydroxy radical
attached to an alkyl group.

[0100] The term “hydroxyalkylamido” as used herein refers to a
hydroxyalkyl group attached to an amido group, e.g., ~amido-alkyl-OH.

[0101] The term “hydroxyamido” as used herein refers to an amido group
attached to a hydroxy radical.

[0102] The term “hydroxyamino” as used herein refers to an amino group
attached to a hydroxy radical.

[0103] The term "ketone” refers to a radical having the structure
-R24-C(O)-R25-. The ketone can be attached to another group through R4 or Ros.
R24 or Ras can be alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl or aryl, or Rys oF
R2s can be joined to form a 3- to 12-membered ring. Exemplary ketones include
alkanoylalkyl, alkylalkanoyl, etc.

[0104] The term “nitro” as used herein refers to the radical -NO..

[0105] The term “oxo” as used herein refers to an oxygen atom with a
double bond to another atom. For example, a carbonyl is a carbon atom with an

OX0 group.
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[0077] The term "cycl oal kyl al kyl" as used herein

refers to a cycl oal kyl group attached to an al kyl
w@e@angs7e0 g., -al kyl -cycl oal kyl -. [0078] The tRCTUS2005/014778

"ester" refers to a radical having the structure

-C(O0, -C(OOR20- , -RIC(COOR 20, or -

A B ORI G, R
wdnigH all of/tHeolaydepgen esdras ,hamceJI theen rbptgf:ad%gﬂ%dgﬁﬁgtbgge

ﬁ;gr i‘g@] %&]‘scanibﬁﬁ@a Us6d ekeinfefers ka pnanaaysli

cgﬁ{j Bllcﬁﬁﬁ@‘s%‘l‘énﬁgg\vm%%%e‘%%ﬂ%ﬁc@&@ﬁ%% ngrcﬁfé) &aPalso be

be j ol ne orm a
fusedgto @wlph@rqneesn ecopentaneiengl Kos pakkrgrglips of this invention

B SR BRI v e ik E%&ftaé@t%ﬂ@uga%zélﬁﬁl alfiedy. alkynyl,
aldahgae, QWR@x&girﬁidoehﬁfﬁﬁo afr?l Bathdx9, @yérﬁﬂ'c?@lloan@/wé%gert Béher,

structure , ere R22"and
halegepe heenocyctehydrayy, kekdme milro, sulfopaye su:h‘oyyl and thio.

oY REIRY, ThB eliR SRS e o B laR S P rsadhe a eers to a
r@i@fmiaazmégt tehatructiireCl(RID- ralsiq»]yy LK br aR%(REh%Ss@DB}J Ros, where

gr oups her al so includes polyethers,

Rom &0+ ald Fas 68N Re2fos searape, améir@gmmjkyl{aieeoyl a’lkgnyl aryl,
oAy, B3 et Sop, 9880 By UARGBR JpcSl oyl Byonamies
(ehgr, @itrere ﬁ(zia issalkgl), twry@ulf&ha@ﬁdﬁ@(@gl b&mlew@?lsvérw &ytfoalkyl
" can optiona
sdiarBaneane ehorhee Haiy AypogkslbSterooEb) ‘s’qrmna@deﬁ (6.9,
WhBFé eré)@r,?éter&zcgﬁhgt here| n refers to a nono-, bi-, or
mu

I -cyc fic ring system containing one,
t wo, [(bIrOQﬂ hiTbe thren Eswimnate’ asuadedbenrsin refgento thsygéical -SO;H.

apnd sul fur e yIs can e substituted with one or
Silionste e fﬁ%@[ﬁsss §BN§ieCa| kenyl, al kynyl

al defd@] Fhkem “éUFf'oﬂ?l’” RMIH} hére refers to a radical having the
structure R2gSO2-, where Rzg can be alkyl, alkenyl, alkynyl, amino, amido, aryl,
cycloalky&, and heterocyclyl, e.g., alkylsulfonyl.

[0111] The term “sulfonylalkylamido” as used heréin refers to an
alkylamido group attaéhed to a sulfonyl group, e.g. -amido-alkyl-SO,-.

[0112] The term “sulfonylalkylsulfonyl” as used herein refers to an
alkylsulfonyl group attached to a sulfonyl group, e.g., -SO-alkyl-SO,-.

[0113] The term “thio” és used herein refers to radical having the
structure R3pS-, where R3o can be hydrogen, alkyl, aryl, cycloalkyl, heterocyclyl,
amino, and amido, e.g., alkylthio, arylthio, thiol, etc. “Thio” can also refer to a
radical where the oxygen is replaced by a sulfur, e.g., -N-C(S)- is thioamide or
aminothiocarbonyl, alkyl-S- is thioalkoxy (synonymous with alkylthio).

[0114] “Alkyl,” “alkenyl,” and “alkynyl” groups, collectively referred to as
“saturated and unsaturated hydrocarbons,” can be substituted with or interrupted

by at least one group selected from aldehyde, alkoxy, amido, amino, aryl, carboxy,

14



cyano, cycloal kyl, ester, ether, hal ogen,
ﬁgigfézyc|§|, hyd¥oxy, kgtone, nitro, sulfonate,
wamosamyrg and thio. Heteroaryls can al so be fEGHdS?DyUMTm
non-aronatic rings. [0083] The terms "heterocycle,
"heterocyclyl,” or “heterocyclic" as used gergLn refer
ch B3N Sk ML orodiony i Fotone, i,
Swiéll“@t@aLdﬁwyl tiiependeahbyN sel ected from nitrogen,

Ifu Het erocycl es can be aromatic
(())r%tg @ﬂaé? %rlm Eﬁﬂﬁrmﬂ@@ﬂy-me@taid? gredrugahadesed herein

e‘i)%’ﬁlidté glﬁcﬁéeéngﬂotd%ﬁy nyF pgoe% of t % %;qteqsq.ﬁtgr?\lle%%on%hat are,

w&hnndh@)‘sbopalolﬁe&ynd a’né@brxau}@ddlﬁéuﬂ suﬂé‘blé%r a8 Wlocontact with the .
n

R B PR o e e it seckigitochpritaton etorgi
respbege, d@ﬁhrﬂ@ﬁéhra?@%h%ﬁé@s%abl@ﬁeﬁ%ﬁ/ﬁgk i%}fc?a%?gl gf}eg,qge for

h droxy ketone, oxo0, nitro

th?lm"HBNd?fd)@Ia&] ased ascfe | zevittericric foreds) dehdve %bibq‘e of the
rwl (?tracycllc groups in which any of the
C b%ve e(? %(’: VNN i ngs is fused to one or two rlngs
' nde{petﬁyenltﬂe/teisﬁi %@ﬁgf"ré%r@ls%d’lhérenﬁwgé%%lﬁggs SomPBBSnds that

heterocycl es. Exenplary heterocycles i
ar %g@fglelyﬁwnsf%ﬂqd il e &b $he pbr@rmi compplundg nEe fdrhaasd Ybscribed

he*P&ﬁy@?@])( le, @?ﬁé@é@s%@t{yp G&H%ngg)lnggglrcl)vwed in T. Higuchi

andﬂh@heﬂa HPlemdmgsdasI Nb@é’l@éfllverj 8 é’ flor OL{‘VH?WAP gf h%l Ak

di nyl ,im dazolin :
| i daz 0 oér%f}e%y abg im Eqward (ﬁ/ ﬂfiﬂcheg sdt, rﬁinanmlezd)zglglgazrglers in Drug

Dés@?ﬁ%ﬁéﬂnéﬁr{‘ﬁharhﬁ%ﬁﬁ&h&ssgplgivsﬂﬁndr%@rggmqﬂ Regss, 1987 both

oxazol i1 din oxazo

of phicknare, inpynparatet dienyin, byoférahey] . pyrazol yl,
Wil mpyrldyl pyrlmdlnyl

r| dazi nyl
Bz: mo'cf)l{]&ﬂﬁ HigsRfiih %/ 0% present m\lemtlﬁnzza@rgwst as stereoisomers

r | ui.n a oyl
whtégta{sghﬂrg?ﬂgcuc?y tér‘ébétbpgaﬁy@g?%ssdgé ' ese compounds may be

des@lgpatgﬁm ibeysyanlyols “Reor 48, ydepq:gldungldﬂ thetcﬁirﬁlgél%itﬁbh of
suﬁé?ﬁ@g*tgé%lynd thehétggeoolgle% Xarbon altoar%lo'l'};e present invention

encompasses various stereoisomers of these compounds and mixtures thereof.
Stereoisomers include enantiomers and diastereomers. Mixtures of enantiomers
or diastereomers may be designated “(%)” for clarity in nomenclature, but the
skilled artisan will recognize that a structure may denote a chiral center implicitly.
Individual stereocisomers of compounds of the present invention can be prepared
synthetically from commercially available starting materials that contain
asymmetric or stereogenic centers, or by preparation of racemic mixtures followed
by resolution methods well known to those of ofdinary skill in the art. These
methods of resolution are exemplified by (1) attachment of a mixture of
enantiomers to a chiral auxiliary, separation of the resulting mixture of
diastereomers by recrystallization or chromatography and liberation of the

optically pure product from the auxiliary, (2) salt formation employing an optically
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thi enyl, thionorpholinyl, thiopyranyl, and triazolyl.

[0085] Heterocycles also include bridged bicyclic
wQ@r@apssTmher e a nonocyclic heterocyclic group BPERUBM®05/014778

bri dged by an al kyl ene group such [0086] Fbteiocyclef

al so include conmpounds of the formula where X* and Z

FEBR) - s NE- .
G R EBERt or ) R RebREonalfias ikt E i bl
eBﬁ@tiQiﬂéWO@ﬁhira*chremamgram-colﬁnd Y; is Sﬁ| ngggn N
- ' - 1S
a1 ey O TET) Gt oradreciankalsa aiss m thercampdwedsaof the prosent
by ogt apaml e tionong RIS RS Yprigus ggomegingspmers

aRpaixieres theseelmesylinglfedr yihe arsngse@nbef SilmstinediRe Brédhd a
roup.

i | kyl
cé’ragtﬁéc%zgfg;fl% ?3 b}:@ﬁ%ﬁﬂ% r?%lrtﬁg rﬁ])qeqqgﬁfg@f?%;j bggjmyeéqt% aEUshg bathocyclic
rireg. k Bopbtitgemtepsrouh 8 @BSArb SR AHEEMHouble bond are designated ag being

" cycl yl al kyl carbonyl™ as used hereinre
i”ﬁggt‘ ’gg&)&”ﬁ&ﬁiﬁaf@nwmr@in thehtedns §Z4and 'EYaKE used B

) - or, -al kyl -heterocyclyl-C(O
acc@(*é%rb%s\gffh }ggk‘?e%%}‘&%@ser lé%ﬁllgﬁ 13@;@@;{ gcg:,ay{pon-ggr(bon double
bargtaltéraatively cah desrefarred b FASYE ok hGeOUR” 1o presents

tt.ached t asulfo_nyl,‘e.gq.), - SO ’
s@_shfaw| S faihke 880l Sjfe opthe doudle hgedeam‘y[arbgl Eéi@@_s?]nts

~ g | m . do" used herei

EEHare'S OF ShRoRe SELEI e X Ktha. o B adomenter
sugstienf0avLNd EhearbecyelidviEarcysiyh AN c‘ﬁ JHSfEhs.” The term
«ferein refers to a heterocyclyl group attached to an
C'gnf ?ePéea‘?’g‘ﬁ ﬁ.“%[s‘-ﬁfe@ﬁjs Ginéhg aame side of heylape chthmriyg andshe
teths e@ar’g@' fr@'f)fésr%gﬁseél?ostt@u&t@ BhDIoLRE Ky gfutﬂeap}lér?ec of t?\et r?ng.
Migtu(igst o? cr:]gmpgundsp wherein the substituents are disposed on both the same

and opposite sides of plane of the ring are designated “cis/trans.”
[0119] One embodiment of the present invention provides a compound of

formula I:

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein Ry, Rz, Rs, Ry, Rs, and Rg are independently selected from
hydrogen, alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido,
amino, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio,
and other carbonyl-containing groups,

alternatively, any one or more of R4, R2, Rs, R4, Rs, and Rg may

independently be aminothiocarbony!,
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[0093] The term "heterocyclyl sulfonyl"” as used herein

refers to a heterocyclyl group attached to an -SQO2-
wW@e@afno0577®@094] The term "heterocycl yl sul f onyl aP€ 082085014778

used herein refers to a heterocyclyl sul fonyl group

attached to an am do group. [OOQS]HThe terrrfselrs t

"hyd o rf¥Ast e e §

aél g\gtlhwh& sog%é{ #)r% term " hyld ?o@&e lﬁé{;?g?imarggioeugreﬁans
CW@ﬁm'ﬂeldéfl@@@aﬁo a hydroxy radical attached to an

al kanoyl group, e.g., -C(O-alkyl-OH [0097] The term

"hydr oxyal koxy" herein refers ®dr oxy

radi cal att N _al koxy grou . N
- O al kyl - OH. he Rier m " hydr oxY&l kogyal Ryl " as

used herein re o a hydroxyal koxy g p attached
to an al kyl group, e.g., -alkyl-Oal kyI OCH [0099] The
term" hydroxy§!ﬂ<§‘ﬂﬂa@$dmsed herein f‘Eém—snrm@nﬁdb’ydroxy

0100] The term
Py e et e arégagh iandnaphily teptectfoor hycrogen,
e B R <RERy. p RS Bfurs fsreporEevano,
Cwmwﬁeﬂ GtmfehaldgggahyﬁmxgOk@bﬁﬁpr&@g;sgmktﬁ%té Osdﬁonyl thio,
erm
'ﬂyg@%ﬁé?éq%r%ly ‘é‘?'étﬁgnc')%%g P&ﬁ] no grou)r; attached to a
hydrnearefpdi cal . [0103] The term "ketone" refers to a

radi cal having the structure ~R24-C(O-R 25-. The

tenchRY pghedadtpindepb R8s BcfeB's |
E’gtonEZZERJrO R25 f:gﬁ be al Ikyl P al krg%{/?é{ ct]'e F&fﬁmyg?odge‘?{ alkyl,

cyclasanhi alkyred callsexs layyl, arylalkyl] cad:so@Zéy@mo cycloalkyl, ester,

ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio, and other

carbonyl-containing groups,
R1o and R{1 may independently be alkanoyl, or

R10 and Rq1 are taken together with N to form a heterocyclyl group

bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and
other carbonyl-containing groups,
wherein Ar is selected from aryl and heteroaryl having at least one
substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,
alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroalkyl, sulfonyl, sulfonate, thio, and other carboriyl-containing groups,
wherein Ry and Ry, and R4 and Rs can be joined to form a 5- to 7-
membered cycloalkyl or heterocyclyl ring when Rs is the cinnamide, and R, and
Rs, Rs and R4, and R4 and Rs can be joined to form a 5- to 7-membered ring when
Ry is the cinnamide,
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R25 can be joined to forma 3- to 12-nenbered ring.

Exenpl ary ketones include al kanoyl al kyl, )
W(alzwnﬁedménoyl, etc. [0104] The term "nitro" aBCUBRUWO5/014778

herein refers to the radical -NO2. [0105] The term

"ox0" as used herein refers to an oxygen atomw th a

doublwgthtRe hré@s et er |S%‘P)'F('i¥d|1:o?% ﬁﬁgﬁg%]tut%ﬂeaﬁl%@Ogl#substltuted

is a carbon atomwth an o
Satyéatﬁﬂ (RYElalliy| nsubstitsited banbeuyalksilf\ﬁhére‘irptfﬁ,malﬁ%lkié’ lbonded to the

f the hydrogen atons have
%’fbg‘é’ ecg t@@ P‘ﬂﬁrcl Hgo%r@ﬁ@r %Péqmtumﬁ&@@m&wlyl}&ﬂfﬂ Wherein the
t bocyclic ring
alayl isbendedrsitie Nef §fctiot & the ﬁéﬁ’é’ﬁtyéﬁ@? plﬁﬂoL

system havi ng one Ar OB i ¢ group can

al sol0d&0f ukeena @n‘@odynemmeawbonybw@itemrg GRRIPEI M- selooted
nti on can be Substitut

e U Sl Bhsy) 1S heiaraayalycatbiopy|
al ke[ﬁym] alnkativther érheghisisht ﬂéﬁf\%@% @%g %g%é‘ﬁbm alkylthio,
Y rboxy, cyano, cycloalkyl,” ester, s
arM& 'Bféwa thiRdt er ocycl yl, hydroxy, ket oneThgl :;:)
su! f[?m%ﬁﬂ?éj@?w@ﬁ %Wé‘hﬁ&m Ime t?f?fé%eeq:aﬂ pefapplied to any

"sul'fona
Ofmeaomzw%s NS(%()Ezﬁé!Rggster gtr:gmgguh@fdih.iad&i W gndfin.

be, [5%? ]Riﬁ eeemh%mﬁj'@nRS 8 $@G¢ted|fmﬁﬂken§rl lfkeroxy, alkynyl,

e
A, oy, BBty Y Sl sindosy @ cgborwheptaining
greRas suuigh alslayd:a)rboaybmmaﬂeﬂ(maﬁé dﬁﬂ Carlbxy, %%%e sgfﬁérr bSter,
n) sul f onami des .

ha?"r;% oEP%P?VC Hegﬁi’r@WdﬁﬁPn%m'i‘r@na lberoalleyl gsubstitieted alkyl,
subRtuted &@b@k%ﬂ(ﬂ' UBstit k- ﬁ)({: 9(3,1 &bst@@gﬂp e%tjgl f)?ﬁrl]ﬁ%@y

as used herein re ers to tHe i P¢ #
sulipry, syltanatmansiathics such as SBNa, etc. [01 10] The

Lg\r/ g dh i BXE Iema}os ﬁcﬁggt erlglsr(l,lerc?éc(le 1Er?)mt gldgh{/gg Iacll?elmoyl
alkenyl, alkenoxy, alkoxy, alkynyl, amido, amino, aminothiocarbonyl, aryl,
arylcarbonyl, aryloxy, carboxy, cyano, ester, ether, heterocyclyl,
heterocyclylcarbonyl, ketone, nitro, perfluoroalkyl, substituted alkyl, substituted
carboxyalkyl, substituted cycloalkyl, substituted heterocyclylalkyl, sulfonyl, and
sulfonate.

[0125] In one embodiment, Rg is selected from alkenyl, alkenoxy, alkynyl,
aldehyde, alkanoyl, alkoxy, amido, amino, aryl, arylcarbonyl, aryloxy, carboxy,
cycloalkylcarbonyl, ether, ester, heterocyclyl, heterocyclylcarbonyl, ketone, nitro,
substituted alkyl, substituted cycloalkyl, sulfonyl and sulfonate.

[0126] In one embodiment, Rq is selected from alkanoyl, alkanoylalkyl,
amino, amido, aryl, arylalkyl, arylcarbonyl, carboxycycloalkylalkyl,
cycloalkylcarbonyl, heterocyclyl, heterocyclylalkyl, heterocyclylcarbonyl, and
sulfonyl.

[0127] In one embodiment, Rs is selected from alkanoyl, carbonyl-
containing group, amido, aryi, heterocyclyl, sulfonyl, substituted alkyl, substituted
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structure R29SC2- , where R29 can beka: kyl,dal kenyl ,
al kynyl, am no, am do, aryl, cycloal kyl, an
W(he(t()}e/ﬂéﬁyyazl yl, e.g., alkylsulfonyl. [01 11] TheCT/&s2005/014778
"sul fonyl al kyl am do" as used herein refers to an
al kyl am do group attached to a sul fonyl group, e.g.

cycloaligr, 8likytitufed @arbox*é]ﬂyl 1&bs¥@9ﬁgﬁte:%rorc¥g¥‘ag<y{ {where the

sulfonylalkylsu f ony as use

halergeyiil BERYAr the @lity! it swlstibdety amdsthid, ony | t %r oup,
i 0" as

h
used[qwer ?Lrﬁéﬁé’(g@ngn?ﬁ{ﬂ%aq %??%‘tbg{i&%d alkyt selected from
aﬂimkylwﬁmi‘rma‘ﬂ%w%maw rbé‘i‘b@)%fég/clo%ll car%%‘cgclgalkylalkyl and

cl oal kyl , heterocyclyl, am’n
o% CP@JKYIHIKMI larqnqthebembndmmenteR@ cahHe ari anfdo sbBetddet 6

et IS ae hd SRRt ovstianother
erabkgimeht, Rs chihibesd klap?on@fswﬂa gdﬂ&%@&%ﬂt&&@
en
al%@fﬁ‘@@%‘?%l éx?waélfﬁ@%’bpBylabet%awﬂi)dcmﬁoayld an?s at ur ;at gd
tut ed t errupte
R ER M CarboRdl [MEerHRE. &5 Fanhe s mdlaubsSiarieagom
allaylsldfpnydzrammlpsamymyl mrémﬁ&Mchmgn@k yISUEd lﬁ%f@rodﬁ/ﬁ{)/%h’lhnyl
t her ? Eeterowy P/ hydroxy, tone
hei%mrcéfﬁ'é{@y@ﬁ{]w yand sulfopy aibyl@fcaubl N. [01 15] The
LS: gll) n rggr esentéﬁ‘é}h%%de'ﬁ%&ggﬁ aegﬁéﬁﬂg%gicﬂl@au\“{tﬁ sypstitutions
selapte frosenarbonyeydoakylf hatbr@cry@lyl varytafbdiig aﬁ?ﬁgﬁr&{yalkyl and
d medi cal judgnent, suitable for use’in Contac
CAMIN the tissues of humans and | ower animals without

undlp@1 3Ol ohis.erbdifint A, (s EGL FrohT SRRMRGted ¥ and

commensurate with a reasona ene

ungebgituiegs alkanoylsesuch as ety waoxmkyt@darbéxydyéloaljkgls such
ou

oS By ROl ool UE SRR B, S pesprpommmnysd
catbexgethyl CegloeSEpt Sr Wg%a%@@ycycloalkylalkyls, such as
carboxycyclohexylalkyl; heterocyclyls, such as tetrahydropyranyls,
dioxohexahydro-1A6-thiopyranyls, pyridines, and unsubstituted or N- or C-
substituted piperazines and piperidines; heterocyclyicarbonyls;
heterocyclylalkylcarbonyls; sulfonyls, such as arylsulfonyls, alkylsulfonyls, and
sulfonamides.

[0131] In one embodiment, Rq is an alkanoyl comprising an alkyl group
bonded to a carbonyl group, wherein the alkyl group is unsubstituted or
substituted with at least one group selected from alkylthio, aldehyde, alkoxy,
amido, amino, aminothiocarbonyl, aryl, arylthio, carboxy, cyano, cycloalkyl, ester,
ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate, sulfonyl, and thiol.

[0132] In another embodiment, Rg is an alkanoyl comprising an alkyl
group substituted with at least one group selected from alkoxy, alkyl, amino, and
heterocyclyl. In another embodiment, Rg is an alkanoyl that is substituted with at

least one group selected from amino and hydroxy.
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are rapidly transfornmed in vivo to the parent conpound

of the fornulas described herein, for exanple, by
Wogasodyrse s i n bl ood. A discussion is provi dedP€TUS2005/014778

H guchi and V. Stella, Pro-drugs as Novel Delivery

Systens, Vol. 14 of the ACS Synposium Series, and in

Edvva[(u 38] Roehe entsbdimBhoREVS glsé)% sbbgﬁtﬁg%d;w% '‘H least one

Desi gn, Anerican Pharmaceutic Iation

giedipgeste B al yg@mymbm raldghyee, alkamoyl lamypaﬁﬁd@ﬁmmo
afHRhBcAD G g nearr ”gfythL ét?i;g gﬁ%ﬁdkg%yégsnﬁcﬁ?@l ester,

I nvent1 on

Nhitrol
etber, shmmg Iﬁfgﬂr’girtoggﬂgﬁ ht?ﬂgf%gy ﬁ%l%ﬁ@ hitro] %ﬁ&@%”g&%}ﬁ/gla@ thiol.
on tlﬂz:”gﬁnm ipther om @dmfwisRsu&ewsloaﬂ«yhsdbsth&ted with at least
orfd BFRAASII e8P BB %r%%@i@ﬁéese ; H@ggt Icgﬂpounds

enconpasses varil ous

and [01 @5Lrlesontehembotim&iteRe® § ‘h'é?ér%cyél(}ll tHg?Enuannsubstltuted or

S“Z’P?Eﬁtt%@w?‘e%ﬁ%g%tdd@%b%Sﬁ@ééczﬁ@fr@)g gﬁqeus afmthm alkanpy), mlkenyl,
RV Pl Sty ,@*x_, d ecogni ze
alt hat régastrl?ﬁfalhre may nké{th1 'lgga @WH@OC@ 'B/ll ‘aryl %rylcarbonyl

aryl "bbyy, dyadoy cyniaalksl eycioamoREItsorg, cReMdShabgen,
vifoi eTboyy, dyadioy yhl Wé] yk/Je prgparedlmsynt hét'i calr 9e

he?é}%ﬁ? %lelfnﬁs eg%)g}\/ QPV bivEraxyaketong, nisitce oxal sulfdmite sulfonyl,

in asymmetric or stereogenic centers, or by
angggggratlo¥ of racem c m xtures foll owed by resol ution
wein Ianmﬂmmmhndlmﬂe R isar g tepsoychj vsubsﬂntntédwuth at

6]
e T SR AL ot onbos
CTSAKY esoska BN AEr MORET R SR g 1
angﬁ@r EMRGAMERh |stehl¢et@mqyclyll Bybﬁuutedpwmd antalkyl emattige
su@é{ﬁbﬂg'gﬁ{/%hagg %3{5@&% F&E ng Iggtgﬁteffroérg%Ylgglk@p(ye%l{(oxycarbonyl,
Calﬂ'.ae)pm,rmd bpdmb(yt he m xture of optical enantioners on

chi anl 37? nogr?ctﬁ r[ gr%rllalo%lngg#tuggsls a heterocyclyl substituted with at
least one group selected from alkanoyl and ester, wherein the carbonyl of the
alkanoyl and ester is bonded to a substituent selected from alkenoxy,
alkoxyalkoxy, alkoxyalkoxyalkyl alkoxyalkyl, aminoalkyl, and hydroxyalkyl.

[0138] In one embodiment, Rg is a nonaromatic heterocyclyl bonded to a
carbonyl group. In one embodiment the carbonyl group is a -C(O)R,, group. In
one embodiment, Ry is selected from -NHR, -OR, alkyl, -alkyl-OR, and alkyl-OH,
and R is selected from alkyl, CN, and -C(O)NHz. In one embodiment, the
heterocyclyl contains a nitrogen in the ring. In another embodiment, the -C(O)Ry
group defined above is either bonded to the nitrogen of the heterocyclyl or bonded
to a carbon in the heterocyclyl ring that is ortho to the nitrogen. Exemplary non-
limiting heterocyclyls include pyrrolidine and piperidine.

[0139] In one embodiment, Rg is a nonaromatic heterocyclylcarbonyl
group, i.e., -C(O)-heterocyclyl. In one embodiment, the carbonyl is bonded to the

nitrogen of the parent compound. In one embodiment, the heterocyclyl contains a
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01 18] Geonetric isoners can also exist in the
EonpouLds of the present invention. The present
WO pwenoi7on enconpasses the vari ous geonetric i BONERR05/014778
and m xtures thereof resulting fromthe arrangenent of
substituents around a carbon-carbon doubLe borq o:ing
; in®@f j : ..carbocyclic o
Bt I ot - rf ek sk AR M ARl or i deipracyeii i

bepdadjteth Oing in the "Z" or "E' configuration
Cb Scpedeond ; are used in accordance

vvll'h? r iﬂ%BfAh s(%rf\%g%lb&é'm%[}gﬁﬁ% gelecteddrourmn alk)élcycloalkyl
s o) o U ELENLS i o carvory

( . e
ar nts substituents on the same side of the doub
Pebr ese i tuents on opposite

o a0 e EEE, Reisen Ak gehehvioguin at loast one

| | ' ' . desi.gnat ed
greupse acﬁmigfrreqﬁlgiggﬁg,aqr Egh?@f’%ﬁq‘k%&é Bhido Hrfiin %h‘ﬁngthocarbonyl,

s "ciSs' represent _
arglu B&ﬁ'ﬁht% ERROXY CY RO, svetoaliydieestér, tetkt)fe?rp [‘a'SEFST gﬁf@oéycﬂw,
" ! nts itu

hy8Ry: Reétor! i, SRGnater BUASRAI ANl ng M xtures of

combdtAR]s Im\heoﬁierg ?‘%ﬁﬂ@"ﬁég@?ﬁ?m{;‘%ﬁéﬁgﬁéﬁ %/eit?lpﬁ:tdaast one
or Qi SeleSRg B amdos vy podcabpnyincaruhgayaisatkylor
T N G R S
witbreeh@t@rqcymi}é theatris Rubst(ijtﬁ?fﬂs}do\ﬁﬂ?] sgﬁgsgﬁ?e grﬂjﬁ,@e%fzgegnfwrp alkyl,
angﬂgglgg[jg%ﬂéé%ty‘%ao?& nggr gqnpggbmnt, Rb imay ,allTMhisdbstituted
B Rl SN X U e,

ni t RJ43bx b, oneembodiment Rs,is sl droidpl substilAed M at1did one
groRPEEAES £ofS R)gcri]l%lg'e%?g ?/Ithilo?glk%gylljll?gfkenyl, alkoxy, alkyl, alkynyl,
amido, amino, aryl, arylthio, carboxy, cycloalkyl, ester, ether, halogen,
heterocyclyl, hydroxy, ketone, nitro, sulfonate, sulfonyl, and thiol.

[0144] In another embodiment, R is an amido substituted with at least
one group selected from alkyl, alkanoyl, aryl, arylalkyl, carboxyalkyl, cycloalkyl,
heterocyclylalkyl, and hydroxyalkyl. In another embodiment, Rs is a thioamido. In
another embodiment, Rg is an amido substituted with an alkanoyl that is
substitutedj with an alkoxy group.

[0145] In one embodiment, Rg is selected from alkanoyl, alkoxycarbonyl,
alkoxyalkylcarbonyl, arylalkoxycarbonyl, aryloxycarbonyl, cycloalkylcarbonyl,
ester, heterocyclylcarbonyl, heterocyclylalkylcarbonyl, hydroxyalkylcarbonyl, and
thiocarbonyl.

[0146] In another embodiment, Rs is selected from aminoalkylcarbonyl,
arylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbony, heterocyclylalkylcarbonyl,

and hydroxyalkylcarbonyl.
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[ternatively, any one or nore of R-i ; R2, R3, R4_,
EST and R rmz i ndgpendent l'y be am not hi ocarbonyl, w th
WO b@spogv0 so that at |east one of R and R3 i SPCT/US2005/014778
c/s-ci nnam de or transcinnam de defined as
"c/s-ci nnam de" rans-ci nnam de" wherein R and Rg are

each mjiq r e al . dehyde
al k P al E?ﬂ?ﬁw@tﬁ@"?ﬁm '%xaﬁ,U'%% g’bsﬁﬁvws W'g{ gi least group
S@'@p@ﬁom@&ﬁoammﬂl apyllalkgls haloallsl, rIffr%a"cero‘@:?!:l?l%?l'el;terocyclylalkyl,
R % one, nitro, sulfonate, sulfonyl d

a %‘h({e‘ﬁéﬁ%?ﬁ(g -cont ai ning groups, wherein Rio and R

[ fdd |Gt f Q al kyl ,

2 ke af‘ﬁﬁﬁiﬁ e e R g PRl B ey

cyano, cycBHﬂdl hHich eam be, sedaa:d’led froheta&bﬁyéﬂkw larylalkyl
n|t t hi o, and other

cé%ggg ES@%&W%@ Bﬁoﬁgioxw%l%qmylp{lkyh@ycloalkylaIkyI haloalkyl,

- - ken
amdhtl @:@xg*alk .y be al kanoyl, or Rio and R-n are ta
toggt her leth N to forma heterocyclyl group bonded to

at | east oRlkaseyswhiohesan bedeleetatbmbmyalkeh@as8e dniifBalkanoyl,

. al kenoxy, al kynyl, al dehyde,
'2?@{ no§ nﬂ '&d{‘_\}xﬂdﬁéfb@' am no, aryl, aryl oxy,
car boxy, ceylaenyl wWhishaarkyd caﬂidk?ébkeﬁﬂt er, hal ogen,

heterocycla%/ hydr oxy, ketone, nitro; oxo,

per f | uor oaRlKgxXY, véhich 6?\'9 lbe salkqted ftoe atkbmalkaml dmidealkoxy,
s,selected

N A e Rk, LR PR §'f<94%raﬂsbydméya'koxy,

from ar

LU0 " e anonta Ao TG 000

a1 Koy, “arbo. wheiEanbg pelesiad fsim albpiatmo, alyietonylamico,
alkoxycarbonylamido, aminocarbonyl, arylcarboxyamido, arylsulfonylamido,
carboxyamido, carboxyaminocarbonyl, and heterocyclylamido,
heterocyclylsulfonylamido, hydroxyamido, sulfonylalkylamido;

- amino, which can be selected from carboxyamino,
heterocyclylamino, hydroxyamino:

- carbonyl-containing group, which can be selected from
arylalkoxycarbonyl, aryloxycarbonyl, alkenoxycarbonyl, alkoxycarbonyl,
carboxycarbonyl, carboxyalkylcarbonyl, heterocyclylcarbonyl;

- ester, which can be selected from alkanoyloxyalkyl;

- perfluoroalkyl, which can be selected from trifluoromethyl;

- sulfonyl, which can be selected from alkylsulfonyl, aminosulfonyl,
arylsuifonyl, arylalkylsulfonyl, heterocyclylsulfonyl, heterocyclylalkylsulfonyl, and
sulfonylalkylsulfonyl; and

- thio, which can be selected from alkylthio, thioamido, and
carboxythioalkoxy.

[0149] In one embodiment, Ry and R, are selected from hydrogen, alkyl,
alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy,

carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone,

22



i oal kyl, ether, ester, hal ogen, heterocyclyl,
ﬁggroxy,yketone, nitro, oxo, perfluoroalkyl, sulfonyl,
waelosoesre, thio, and other carbonyl - contai ni NECYUSPS(14778
wherein Ri and R2, and R4 and R5 can be joined to
forma 5- to 7- nmenbered cycl oal kyl or heterocyclyl

[ SMNGBY: ' Ci ' : nd R3. R and. .
P RToByl SukbRy LR Sy B T80 EaBB o idining
gYRsrbered ring when R is the cinnam de,with the

[ ' d , unsubstituted al kyl,
(nsubEE 0 a8 ool St s R v selociadfrem hycirogen,
alkgt, besogerk Walodieyieamd hid®.al kyl i's bonded to the NH

group of _the parent conpound, or unsubstituted

het ef%@& 1 ang gmhadiment, R1hmcthyagel ggid@?ﬁm,ﬁaegca tthhs-

] : nt conpound. . ]
C@ﬁ%&@é’%@ﬁfﬁf&{dﬂ@s i ﬁxséws.elé‘ﬁmoﬂﬂg ‘5‘?” nlgpsare

v AT PSSR B R Hob Rl e
fromenydrogegraldphyde, skt Gilkyl oAk AtH:Y| ﬂgétﬂi%l’e AkyhyiNaRoxy, amido,

and thiol. [0122] The follow ng alter
NG @ HeRbYCasPoRY caRyithio, spHhaxedcydoalhyl, esterhether, heterocyclyl,

heeraeiaroni R, G Sudidle siTibNE Sha nBlcanbot ed
© fr omvhek&y landak Kefrenot takdry %}%Fhoeil)/\ﬂﬁg X4 fofth léa%%lldcyclyl

al koxy, am do, ami no, aryl,
groap honyleddorat &3t DR BUOSHUBHE Ihas Rl %Uﬁﬂg%g apfed to

in&%ﬁ@i%lﬁ%ﬁ&%& @no% 393 n'oggg Egljd/h ;tsljygltli’op elkdana9l, @fdnyl, alkynyl,
arid? BloRY v o PRl u_t TR e bt Ry cefaalkyl,
e, Bt e et ot ok BB s an
thiQl-kenyl , al kenoxy, al koxy, al kynyl, anido, ami no,
am T@T@]OQQ%%%boé’iWém, R1o and Ry1 are each independently selected

from alkoxyalkyl, alkoxycarbonylalkyl, alkyl, aryl, carboxyalkyl, cycloalkyl,
hydroxyalkyl, heterocyclylalkyl, heterocyclyl, and heterocyclylamino.

[0154] In one embodiment, R+, and R14 are taken together with N to form
a heterocyclyl group bonded to at least one substituent independently selected
from alkyl, alkanoyl, alkanoyloxy, alkanoylamino, alkanoyloxyalkyl,
alkanoylaminoalkyl, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, amino,
alkylsulifonyl, alkylsulfonylaminocarbonyl, arylalkoxycarbonyl, aminoalkyl,
aminoalkanoyl, aminocarbonyl, arylsulfonylaminocarbonyl, carboxy, carboxyalkyl,
carboxycarbonyl, carboxaldehyde, carboxamido, carboxamidoalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclylcarbonyl, heterocyclylalkylaminocarbonyl, hydroxy,
hydroxyalkanoyl, hydroxyalkyl, hydroxyalkoxyalkyl,
heterocyclylsuIfonylaminocarbonyl, and tetrazolyl.

[0155] In another embodiment, R4 and R14 are taken togefher with N to
form a heterocyclyl group selected from morpholinyl, piperidinyl, piperazinyl,

pyridyl, tetrahydropyridyl, and thiomorpholinyl.
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aryl carbonyl, aryl oxy, carboxy, cyano, ester, ether,

het erocycl yl, heterocycl yl carbonyl, ketone, nitro,
w@esoslicoroal kyl , substituted al kyl, substitut ePlCT/US2005/014778

car boxyal kyl , substituted cycl oal kyl, substituted

het er ocycl yl al kyl , sul fonyl, and sulfonate. [0125] In

one FOMEB] PRotherRmBodia]

ﬁ{q‘j%”i" al dehyde, al karﬁlbeqjééoxy, *ﬁ%ﬁ on gl—&ﬁ@eg(g compound
objopinulasky| car bonyl, aryloxy, carboxy,

cycloalkylcarbonyl, et her, ester, heterocyclyl

het erocycl yl car bonyl, ket one, n|t substltuted

al kyl, substituted c cloalky}S S opy, and sul fonate.

[0126] In one enbodi
al kanoyl al kyl , am no, do a l
aryl car bonyl , carboxycycloal%ylal , Rs

cycl oal kyl carbonyl , heterocycl yl,rheterocyclyl al kyl ,
heterocyclylcarbonyl, and sulfonyl. [0127] In one
embodi ment, R is selected frohm al kanoyl ,

car bonyl c , .am do, , aryl , terocycly
sul fonyl , émi Eh%] nﬁ%&gﬁgﬁ&??ce@%@t?%f{?taéliﬁv&délég%mer eof,
subst i tutwhlenemR IRYIR b
| ky /08 R s, RYPSA Ry independently selected from

t |
hygle(%er olc kgﬁ%@?nl"u? Poxhrﬂdk)tﬂ’}’ll @'d%%fplhamoqhealkoxy, amido,
arﬁi’r‘f@oghfﬁdthrocl% ()ﬁgﬁtég?@cﬁ v Q%r‘f Cyc?oa?kyl ether, ester,

from am doal

ha&mW?Z?”ﬁ'wmfrn”‘i’n?’”ﬁ’é?y?ﬁﬁiﬁf‘%ﬁm“g°€%w ifony!
ol i S titir strdin Geamﬁwgrmmsm ami do,
ar y vt e, pra0Rodhil &l IHAHGK =1 By .g%%gehg%ﬁﬁm

enbaodi ment, can car bonyl - €ont &
seléﬁiéwbﬁﬂﬁwmﬁiﬂb&wmmkbbhyl al koxyal kyl car bonyl ,
het er ocycl yl carbonyl, and heterocyc[ylalkylcarbonyl.
Alternatively, R6 can be a sulfonyl selected from
al kyl sul fonyl, am nosul fonyl , yl sul f,amyl 4

aryl al kyl sul fonyl , hetef\ qé»\f ﬁ%hﬁ

D _B

N

v

wherein D, B, Y and Z are each independently selected from the group
consisting of -CR*'=, -CR*R*-, -C(O)-, -O-, -SO-, -S-, -N=, and —NR3*.;

n is an integer of zero to three; and _

R, R*¥, R* and R* are each independently selected from the group
consisting of hydrogen, alkyl, carboxy, hydroxyalkyl, alkylaminocarbonyl alkyl,
dialkylaminocarbonylalkyl and carboxyalkyl; and

(B) cyclopropyl derivatives selected from cis-cyclopropanoic acid, trans-

cyclopropanoic acid, cis-cyclopropanamide and trans-cyclopropanamide defined
as
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het er ocycl yl al kyl sul fonyl, and sul fonyl al kyl sul fonyl .

[0129] In another enbodinent, Re is a substituted
W@bkdglips7 t h substitutions sel ected from PCT/US2005/014778

car boxycycl oal kyl, heterocyclyl, arylcarbonyl,

aryl hydr oxyal kyl and carboxy. [0130] In one

enmbodi meng,, R6 is selected fromsubstituted or Rss
unsubrsd, t fited: al kanoyl s, such as acetyl; Resy,

car boxydtky!l s&*car boxycycl oal kyl s, such as o R
car boxycyclohexyl ; carboxyal kyl cycl oal kyl s, such H
car bayy,me arboxyet hyl cycl opentyl or m;

cycl ohexy poxycycl oal kyl al kyl s, such as "

car boxy&y€f ohe «! | al kyl ; heterocyclyls, such as
t etrahydropyranyls, di oxohexahydro-1 |6-thiopyran$ts,
pyridi nes, and unsubstituted or N- or Csubstituted
pi pefafscysisprapanpichgdid’di nes; het erocy 5 T
het er ocy{?yﬁ)rgpkyl car bonyl s; sul fonyl Sﬁéé/%ggélgg%aﬂmc acid
aryl sul fonyl s, al kyl sul fonyls, and sul f onam des.
[013%;K In one enmbodinent, R6 is an al kanoyl, conpri sing

yl_group bonded to a carbonyl greup, Wherein the
al'%pl  gfoup irs unsubstituted or substituted wi gr at g,
fie grdup sel ected from al kyl t hi o, yde, |/

] 6\ am no, am not hi ocar bonyl,,s,gfl

carb®wy, cyano, cycloal kyl, esté
halpgen, heterocyclyl, hydroxy, ketone, nigro, g
sul fonate, sulfonyl, and thiol. [0132] In &nother
enbodi$reMelopRpananide’al kanoyl conpri sttransadyoiddespanamide”

7t orttBEhsss i res Sishedith dRRAGRIaGRS Bbigr Trarm the group
coasisting lof @ytRient Blkyl, Rarbhsxya 'ﬂyé}c}&zﬁ ®yl, a{h'ﬁ]a&ar%&]gyra(l)WI, and

substituted with at |east "oné group”sel ecte
am NgaRE RycRnskRad areasgch independaritysetectd fidhn ittse group

coR¥ELAG Oy arRARR Rl ErRGMAID), IEHGinser S hiligy and
dialkWamjnocanbctoylalapl aad
wherein

R10 and Rq1 are each independently selected from hydrogen,
alkanoyl, alkyl, alkenyl, alkynyl, alkoxy, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio,
and other carbonyl-containing groups, or

R1o0 and Rq1 are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocycilyl,

hydroxy, ketone, nitro, oko, perfluoroalkyl, sulfonyl, sulfonate, thio, and
other carbonyl-containing groups and

wherein Ar is selected from aryl and heteroaryl having at least one
substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,

alkynyl, aldehyde; alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
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am not hi ocar bonyl, aryl, arylthio, carboxy,

car boxyal kyl, cyano, cycl oal kyl, ester, ether,"
wha006ge3770 het er ocycl yl, hydroxy, ketone, nitroPCT/US2005/014778

sul fonate, sulfonyl, and thiol. [0134] In another

enbodi nent, R6 is a cycloal kyl substituted with at

and

CZ??Q%XVSEQ“@“ SR abGe  hoREVBI vero® R8lbre, o, ovo,

pﬁg{w@@wn, gulfom; stilfonates uhist ahdkﬁﬁ’eerarB@W{(dqn%Hﬁﬁ\gV@rbnps
t

sel ected from al k
o kaﬁ@&}remgfk%ﬁi ﬁ’o %n(y%bqa ang) %@ﬁfy@jée J@mﬂdig foramado to 7-
rrﬁ;m??ﬁldgfyc(l:ﬁaérlltyé )‘%5 ﬁégéjg%%olyl%ﬁ wh?ﬁ ¥'+ﬁ§‘ S8RYd from substituents of
fqgwl@b\( @yd@ypl@@myl degvawesemdweleflndftaéb@%mand Rz and R3, Rs and

Lylyr et rbonyl , hyd ket
b 1 FBFIG ehaRy BB e i Byt Suer ¥mectbered iogian R, s

saeoueh!efromrﬁm@t fiRAts of 18 Bodil Lyt ed
With at |east one Sgcr)oug)mggﬂg;fsi(g ? éﬁoﬁykﬁ% A{ves 5 Jefined
alé?Hedo aryl carbonyl, cyano, cycl oal kyl,

cycl I ter teroc cl Icarbonyl

sul f@ﬂw}/ ’g‘ﬁéﬁ‘%%bqorf@ﬁﬂi ﬂ‘h tdé}ﬁ@ntm Provides a compound
offfetrauladycl yl substituted with an aIkyI that is

substituted with at | east one group selected from

aryl, al koxy, al koxycarbonyl, carpoxy, and hydroxy.

[0137] In another enbodinenLS R6_Ls arheterocyclyl

substituted wth at ReaNt-Agne Jf Sel ected from

al kanoyl and ester, whellein thonyl of the
al kanoyl and ester is bondeRst'o afSubgrjfituent sel ected

from al kenoxy, al koxyal koxy, al kgyal koxyal kyl ,

al koxyal kyl , ami noal kyl, and hydrdxyal kyl . [0138] In
one enbodi nent, R6 is a nonarjomati c heterocyclyl
bonded to a, carbon I group In one enbodi nent the

car bonyl W utigg M@WMG salts and mmjmgsrtbeteof

;{;Nk;f_ selgdreth R) 40 AR, R Q%noahkzyg re md%peXderq\;/ seaiected from
hydrogen, alkyl alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido,
amino, aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester,
halogen, heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl,
sulfonate, thio, and other carbonyl-containing groups,

with the proviso that at least one of R+ or R; is selected from:

Ry Rg R

|
?WN\RM
Re Rg O
Formula VI
wherein Rg and Rg are each independently selected from hydrogen,
aldehyde, alkyl, alkenyl, alkyny, alkoxy, amido, amino, aryl, carboxy, cyano,
cycloalkyl, ester, ether, halogen, hydroxy, ketone, nitro, sulfonate, sulfonyl, thio,
and other carbonyl-containing groups,

wherein
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and Ris selected fromalkyl, CN, and -C(O NHb. In one
enbodi nent, the heterocyclyl contains a nitrogen in
w0 b@s5/103700 | n anot her enbodi nent, the - C(O RWBRCDUR2005/014778
defi ned above is either bonded to the nitrogen of the
het erocyclyl or bonded to a carbon in the heterocyclyl
.Nni.trogen

' t hat pl { th Ex |
nonti mi 1 R0 RGP & GATISEE HeHTBENy SEkoted fremahysirogen, alky),
pi peakehyicalkyR¥Balkok) e a‘?’g@ﬁ@’,,nE%OXWWail_o?cycloalkyl, ester,

nonar omat | ¢ het er ocycl ylI’é¢arbonyl’ group’
- O Gythesthateeapyriyl, hydnoxyn e tamieo ditree sulfohyietrgar sranyihet s

bond t i trogen of the parent corrpouncf. In one
embod] R%ﬁy',&ﬁﬁgfnﬁdg@rpg&?m yl contains anitrogen in the

net o7 ocyory s Honaoh PePRds i B A8 b Bh0] " one
enbodi WEYRHO &6 Ry afd %ﬁ%géfﬂ@ Wﬂtgﬁg lf% lf&gﬁ{a%%lt%lpyclyl group

substituted with a carboxy group,
subshdndeddo atiledstonsesdimtijuegit MibpdrtAly _sbﬁacf&?from hydrogen,
eas

nmbadi n S an al kyl substituted Wth at
gneo llf)gﬁiﬁ(ggﬁg@%HOFY’@W%'%W@WXQG, @Ill@e’l@yﬂlallacadykawwo, amino,
. . . . . I ’ o
o b BIORy, ARG, BANS VeRHy Hillpr, s3ieh hiloGien, heterocyoiyl,
et EORyol keiorey bk peinaroalkylf Sulfiyl I iBigte, tig and
su i Ql.. . n anot her enbodi nent,
G oarBB e einirsedaibs, o

is an al | east one group

sel everdinf AP sHIR &R fRIf 'éli%{(l ﬁﬁyﬁae%%ﬁ]aéillgﬁ)\@'f)%%blpasﬁ one

cycl oal kyl, cycl oa

ar boxy.
subilgtingY IngiBecs eathi seldeiordramm httiogens abt, Iikérdl dlkérhbsg,
I i s,substituted with at | east one

al%’?’gﬁ% Tt g%t g@xgﬁ%lm%gﬁow,l amigo. 2HUYP, argh@ryloxy, carboxy, cyano,
cyelbakyly ethidrpegier, halogawthercybodiy ' aloky!

ﬁ bst | ut ed_with anggr yl t ha?ays’ QELBSX [ ?%}dg% \f/)'vln'ﬂ’i ng’
pe @@rgaé%y gPYiRNYI[Biienpte, thionand ethatioaeonyHRontainingatbss,

subghikdth &, yhd R, 3hnd ?{i“%d%secan be joined to form a 5- to 7-
membered cycloalkyl or heterocyclyl ring when Rj is the substituent of formula IV
and Rz and R, Rz and Ry, and R, and Rs can be joined to form a 5- to 7-

membered ring when R; is the substituent of formula IV,

b

Another embodiment of the present invention provides a compound of
formula I

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein R4, Ry, Rs, R4, Rs are each independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,

heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio,
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group sel ected from hydrogen, alkylthio, alkanoyl,

al kenyl, al koxy, al kyl, al kynyl, am do, am no, aryl,
wa@eaobtig7e) car boxy, cycloal kyl, ester, ether, Pel/O§®05/014778

heterocyclyl, hydroxy, ketone, nitro, sulfonate,

sul fonyl, and thiol. [0144] In another enbodi nent, R6

h ' hih bk

PR R O R s AR A
crelppliylgarkanyl, anytheteragyclyitarbenyicycl y:?zéll kyl, and

hydroxyal kyl .. | n another enbodi nent, Is a 7

i oSpRR i s SRUEHIEH PBM By ralHEMHs. FkanRyb alkea, alkenoxy,
alkoRg ! alkiihA0amidd) aind! kadthiobBfony SFUPSHILALEAYIMEoxy,

an ZI ko¥yﬁg?obp. [0145] I'n or?e enbdgﬁlar?wgh?,y% ey Woxy
CaRoxyt eYRIfa; esterl ktesyheterndyolyy dmtérmoytlylcarbonyl, ketone, nitro,

pgtflﬁb)éééakﬁ?%@lﬁ%}ﬁ&%{ﬁ%ﬂg@t%@éé&%q?c?xry@!g{yérs,ubstituted cycloalkyl,

shisstitutechitdtstoyt MY, sUIRINGT, eRcduiforbley | car bonyl,
hydrox%al kyldfgrlgonw , aﬁgﬁt hi ocar bonyl’. [0146] In

anot Weh tapeerise that atéeast opelafR-eand Ros selected from: I
amn . I rvhgar bonyl , cycl oal kyl car bonyl ,
het e?@béﬁ'é?é@g%rﬁ%nﬁ”%&ﬁgr ocycl yl al kyl carbonyl, and
hydr oxyal kyl cargonyl . [ 0147] I n on&genbodiment, Ris a

sul fonyl substi|t ut with at | east gr oy sel ected from
al kyl , ant3p A ryl al kyl , 0 yl,
het er ocycl etler ocycl yl al kyl5l and! sul f onyl al kyl .

[0148] In one enbbdi nent, any ofsR R 5 is sel ected
from - aldiykinnghii€acean be sq;ae,%r_&ﬁng,rn@gr%ghkoxyal kyl,
aryl al kyl , carboxyal kyl, carboxycycl oal kyI,

car bokgmit Rearid/Rakbky bacie irdepahlishy kvlectdiiré@! fbrogen,
and hydroxyal kyl ; - al kanoyl, which can be selecte

aldeRydeatianogikenyl, akmyloalkrin@rmidoaaming kambarbaxyd cyano,
cyBSHIRYTY BLERMLr, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate,

sulfonyl, thio, and other carbonyl-containing groups selected from arylcarbonyl,

cycloalkylcarbonyl, and heterocyclylcarbonyl;

wherein:

R10 and R4 are each indebendently selected from hydrogen, alkyl

alkanoyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio,
and other carbonyl-containing groups selected from arylcarbonyl,
cycloalkylcarbonyl, and heterocyclylcarbonyl, or

R10 and R4 are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and
other carbonyl-containing groups selected from arylcarbonyl,

cycloalkylcarbonyl, and heterocyclylcarbonyl, and
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- al kenyl, which can be carboxyal kenyl; - al koxy,

whi ch can be sel ected from al koxyal koxy, am doal koxy,
wa@riosoed7koxy, car boxyal koxy, carboxycycl oal koxpCT/a82005/014778

hydr oxyal koxy; - al dehyde, which can be al dehyde

hydrazone; - am do, which can be selected from

al ky mattoreim, Anaisl@élééibﬂ Frh @RI SR @téfﬁ%@% %QPOne

am nocar bonyl car boxyam do,
SHQ?WHQ%‘H\(’QBGH‘&%{F%’@@J@WMW bydsdgenaatkyl, alkenyl, alkenoxy,

AR S e Aoy B KA iy SN iy ey aky. crarbay, cyano,
Cb«%loalkyleethm‘ este m@@%mlﬁféyclﬁ}ﬁtiﬁﬂ%%kéﬁo%@ Hﬂro 0XO,

am no; - carbon contai ning gr

pﬁé UQé‘P%EY' sulforin %prna%/q« diipcand othar, Caaquwacpnmlbmg)groups

AT Ry aomT) RGNy B0 BBIRFPS o gdstiany

whi cWhewn® ael Rgtadj Ry, @fdar KediPe %ﬁMé‘Jj kY ¥orni a 5- to 7-

rflu roa whi ch can be sel ectéd from
e ﬁ@?ﬁﬂ)ﬂ‘ aryl i heteraayclyhring whearRpis ssd¢atet dm

sulﬁé‘!iﬁhéﬂtgﬁblf ﬁcﬁﬂ X)II’ ﬁﬂH‘F@oac‘r% Fg?%%ﬁf‘@%ﬂ:’ %H(ljfl'\p id Rs can be

aryl al kyl's et ervo cyc
Jon‘adehodoynlqﬁaﬂok}hmjhbenwl cyciraikyg, Lér?DBb’héﬂekdé;@Wl HAgXhhen R, is

sel ected fromal kyl'th

S?qﬁgtggrﬁu&éﬁugwgsl ggfpg'%’;!ﬂbﬁ"oal koxy. [0149] In one

enb t ro
o Ky ”th‘éﬂ‘?“? ﬁgﬁ"kbgn%g@%ﬁt g%gﬁ& ?ge'gﬁ'@‘?‘%{%i‘ P’l%‘"&ﬁcﬂx?ompound
Ofafpr(ﬁ%’ﬂ am do, am no, aryl, aryI oxy, carboxy, cyano,

cycl oal kyl, ether, ester, haIOge het er ocycl yl ,
hydr oxy, ketone,nitro, perfluoroalkyl, sulfonyl,

sul fonate, thio, and ot her c¢c&a - cBpt ai ni ng
—”—Ar

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein R4, Rz, R3, R4, Rs, and Rg are independently selected from
hydrogen, alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido,
amino, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, suifonate, thio,
and other carbonyl-containing groups,

alternatively, any one or more of Ry, Ry, Rs, Ry, Rs, and Rs may
independently be aminothiocarbonyi,

with the proviso that at least one of Ry and Rs is cis-cinnamide or frans-

cinnamide defined as

Rg IT‘]O RQ IR10
N N ‘
o) , Rg O
“cis-cinnamide” “trans-cinnamide”
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groups. [0150] In another enbodinent, R and R2 are

sel ected from hydrogen, alkyl, hal ogen, haloal kyl, and
WoRdosa0s77@151] I'n one enmbodi ment, R and R2 arBCT/US2005/014778

hal oal kyl, R3 is a "transcinnamde," R and RS are

hydrogen, and Ar is an aryl ring. [0152] In one

' e nden cted
Fr one hene oalely il K B i s o KT ROR o i s b5 selected
frark@nsuibstitlisnta of foraliaiy, araiTBd@ycl@;HﬂdbS?l dék" \)éltwes selected from
ar bon | thi o, carboxy, cycloalkyl, est
C’gtérygﬁ)prﬂ%?%c?'%@ Ey{flansf?é@@rpé%?@]%w @Qldbﬁwyﬂ:yclmopaeamlde and
ff@hé-b%nlowﬂﬁa%@lﬁh&e ésuaémciﬁer \Mthl ol , and when R10

are not taken toge th Ntoforma
het e@lbaernatively,owith Ijtﬁmleﬂnstoothat at Bast oReef RYRHY Ry%”éelected

[ dependently sel ected f
fr%rlﬂasrh @E&'h*e”g? Qﬁ?’rmHFek?F Qﬁr} K@ | al ken?/l
aI kydilyélterﬁail\%}% R Y proffsd tha 5?’!' EE 8ne F%%ésﬁe% delected
aryl al k arboxy, cyano, cyc oaI
frofarseibs %}/«@IWS of fl@ﬁnela)VU,ca%/demmadeVe ket one nitro, and
suI fo d thi [0153] In one enbodi nent, R10 and
@g iR %8 i ﬁ@eﬂwfylr@@peade@tly seJectedkioom dlykyogen,

aléellg}ﬁ)‘(% l%@{ﬁoélgé@b y}éqﬁy%ﬁ?(omtﬁlggy%?{angr gll, léarlboxy, cyano,
cyhmaﬁfyhoe&teuleihanﬁalbgerﬂrﬁm %’ | iSO, nilr8 1244 of fﬁjr%%ﬂgonyl—

odiment, R-io and Rn are taken together w

COMGRNg Q{QP@%ocyclyl group bonded to at |east one
subsfiddgnt independently selected fromal kyl,
ai kanoyl, al kanoyl oxy, al kanoyl ami no,

al kanoyl CR%ajriCNRﬂ aleckadpyinagh Qg%rlﬁw sel@étga)f%?‘lln lﬁ)ﬂdrogen alkyl,

al koxycar bonyl , al koxycar bonyl

al kylkany, @ﬂlyynyl allkqusarylmwledmlnmbbbp%no cycloalkyl, ester,
ar yle%&oﬁefe%gy%rll lhyd?‘cr)nxy (i<et0|¥e nitro, and other carbonyl-containing
groups,

R10 and R11 may independently be alkanoyl, or

R10 and Rq4 are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and
other carbonyl-containing groups, and
wherein Ar is selected from aryl and heteroaryl having at least one

substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,
alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroalkyl, sulfonyl, sulfonate, thio, and other carbonyl-containing groups,
wherein Ry and Ry, and/or R4 and Rs can be joined to form a 5- to 7-
membered cycloalkyl or heterocyclyl ring when R; is selected from cinnamides,

substituents of formula IV and cyclopropyl derivatives as defined above, and R,
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am noal kanoyl , am nocar bonyl ,
aryl sul fonyl am nocarbonyl, carboxy, carboxyal kyl,
wa@ ar0so83rc@r bonyl , car boxal dehyde, car boxam do, PCT/US2005/014778
car boxani doal kyl, heterocyclyl, heterocyclylalkyl,
het erocycl yl car bonyl, heterocyclyl al kyl am nocar bonyl ,

E S:E roxy aéfrﬁ% %#ﬁﬂ %ﬁé’%’)%%]r @‘)F(qujl k%kﬁ/foém %8¢ i hoRgMbered

rlag ovhest Razsai;@kcteb(fﬂcﬁﬁ]mdﬁarﬁid@b haubstitailé BPermdF%iy ahd
are tgéen together wwth Nto forma heteroc

C&?ISBE’W glvattyes asrdeftvashaavey| , pi peri di nyl ,

d i dyl d . ..
D) PRt itk FELA AT YL BY it Bk e foined o o
a-de danembezed lcgadoah(ql/mdlﬁaéteaocﬁ_i,@mvﬁhg vien R9 fs'@éléctbd frdm
ceptable salts and prodrugs

S%%Flé@%r Ht@:"%%&fy ‘f@”eﬂ@ bawg, apd Roantl Rs,dReand R4, and/or R,

| k
ag?‘ %W}dlﬂ@(ﬁ? ﬁ?@ﬁ%g;fdg?rﬁgﬂﬁgﬁé?;qmgghégﬁa’sg?ﬁrl] &d from

Sld?ﬁttﬁ'dﬁntamffm‘mulawdlabamﬂnedaubdve aryl oxy car boxy,
et h ester, hal og

het 67 %V%' P?F"e'}‘w‘ﬁ?%@y“ Re@rohize, amcHardRs 3R Rs can be joined to form
aperd Funemdkelked cy@ohikont hetér‘ﬁcfyeﬂﬁﬁﬁ Mln%%§%§¢t5§€rom

car bonyl - cont ai ni ng gr oups, provi
syhsiityersn of frmmla MidsRicliedab@n, ethdfRoamd RY) R, gnczl R4, and/or R,
B, Y an are

ST Rl 1T 8.0 S P B e s o

subfstitgnits o formulERIRRRSBdefinedddve, - O, -S2- , -S-,
-N=, and -NR 34-: n is an integér of zero to three

and W#h the W'W‘@@t and R34 are each | ndependent | yI )
sel ected #yrom Qnsi shin dr.oge a
car boxy, Hydr o\kxﬁgrl' %ﬁgﬂé{?ﬁﬂ%ﬁ%@% 11 lg%@cloalky)f and
(i) Rs is not unsubstituted alkyl, unsubstituted saturated
cycloalkyl, unsubstituted carboxyalkyl, or unsubstituted heterocyclylalkyl.
[0159] Another embodiment of the present invention provides a compound

of formula I:

and pharmaceutically-acceptable salts thereof,

wherein R4, Rz, Rs, R4, Rs are each independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, suifonyl, sulfonate, thio
groups selected from alkylthio, arylithio, and thiol, and carbonyl-containing groups

selected from arylcarbonyl, cycloalkylcarb_onyl, and heterocyclylcarbonyl,
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di al kyl am nocar bonyl al kyl and car boxyal kyl ; and (B)
cycl opropyl derivatives selected from . .

we t@sayohopr opanoi ¢ aci d, transcycl opropanoi ¢ BCT/US2005/014778
c/s-cycl opropanani de and frans-cycl opropanam de
defined as"c/s-cycl opropanoi c aci d" I A de”
n | n n - | g
o el oy oo anat A ons & R AR FEh R R e gt frans
cinigapeadeaelegtaselrent ed from the group consisting of

al kyl ar poxy,. hydroxyal kyl , and _ '
22%%@%%??}?( %SW&?%EP%{WST%‘F%'QGF@géfadlSeClera@nlde defined as
i ndependent |y sel gcteg, fromthe group cQnsi ﬁgol ng of

hydr ogen, al }E\Eyl . ¢arbaxyal kél , Wfl’
al kyl am noca S an F R
di al)/kyl am noc yl|al ky'?ﬂ1 and wheréijn RLf) and'R are

each i ndependently el ected from hydrRagen® al kanoyl ,

al kyl, al kenyld ... al L .» al koxy, aryl, ar | al kyl .
car%oxy, cyans's g’ywﬁﬁ?%yl , ester, ef’'A@F-cinnamide

het eooaljeingtivelpy @it te pkilistthat Bt Id=¢ oﬁé"o&?ﬂ%{n’d lgg‘ iﬁoSdeCte
and, ot her. carbonyl - cont ai ni ng groups, or R0 an
frameAy %ﬂ&%’tqw%f)ﬁgqrmmla WV.nand f@ymmopgtmmmta? selctetbfrom
: [ tuent independen .
BB e e A BRI RO, P ARPEIERL X i anc
transgyslopropatieimide, asdéfimuayhbovd, lkak¥tituaAisISr foRRLIBYI. as defined
aryl, aryl oxy, %ar oxy, c‘;;ano, cycl oal kyl, ether,
ahQy eelap%t%\béﬂéﬁ” ek formelacYi as de egkgbovast one, nitro,
: f I I, fonate, thio, a
ot he MErEtL BRP Sgletlon ot O ol Biyy AREhGe el dehyde,

alkanayd @lgoxy, @migdoy améng dmeiheﬂ'ﬂxatrl arbgh?}/émha?glo&?,gtﬁérbeﬂﬁ cyano,
' [ el ecte rom rogen, ,

CY%'*%?}{)},'} %ﬁg}érﬁﬁ?efjr?gg[b%%g;bgte?’ocyclyl, hydroxy, ke>t/one, nitro, oxo,

perfluoroalkyl, sulfonyl, sulfonate, thio groups selected from alkylthio, arylthio, and

o

thiol, and carbonyl-containing groups selegted from arylcarbonyl,
cycloalkylcarbonyl, and heterocyclylcarbonyl,

wherein Rg and Rg are each independently selected from hydrogen,
aldehyde, alkyl, alkenyl, alkynyl, alkoxy, amido, amino, aryl, carboxy, cyano,
cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate,
sulfonyl, thio groups selected from alkyithio, arylthio, and thiol, and carbonyl-
containing groups selected from arylcarbonyl, cycloalkylcarbonyl, and
heterocyclylcarbonyl,

wherein:

R10 and R4 are each independently selected from hydrogen, alkyl

alkanoyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing
groups selected from arylcarbonyl, cycloalkylcarbonyl, and
heterocyclylcarbonyl, or
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al kynyl , al dehyde, al kanoyl, al koxy, am do, am no,

aryl, aryloxy, carboxy, cyano, Wcycl oal kyl, ether,
westsngshal ogen, heterocyclyl, hydroxy, ketonepPCTU82005/014778

oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and

ot her carbonyl - contai ni ng groups, wherein R and R2,

i.0j . 5- to 7-
monber ea yerna sy ate MdPlotEhAulP N 3otk afietsracyciyt aroup
sel eborded tooat leubbbnd YeBstRuSht ihasHRH n'tlg s%é'%c&e%ognnaydrogen,

| opr opyl derivatives as defined a ove,
%? ﬁgy'a%em!, a1y, ®lkyayldaldshyde, dlkaimilralkotyy dheitle) amino,

‘ : ik | -
bt VP PR Bt PAnBUA I e PR e dlaaan, hetssocycyl,
as defdroey lettone. nifr6 154, p‘é'ﬁMd‘r@élk?U’%Bﬁ'br?‘Sﬂn%tglfrguqagg,lecpiq groups

t invention provides a conpound of” f I
gﬁgse %?tﬁaé@m iagﬁ/l'tﬂﬂfl &EYtyie. s dethicl] and eabopybdontghing groups

[ = 4. R5, an e are
| ndeparcie MRl oy EatbonyE exciSR B RiTY. ATE helesueiyaarbony,
al keatsky, al kynyl, al dehyde, ial kanolyl , al Iég)r()k/),oxsm do,
: . . XY ,
cyarterBLRES RIPClet AP ardeanst hotmtaasythaving at losst one
i 1110, o)
e e en N P oRedd Il ke, drap
allgamyb sgehysten adi{amoyly atjeccoypamida, taminbeaiyl, AtyRRy ! EboRY, cyano,
L of r R3 is selected from Formula Vi
oveBR P aiP cBAlongn BeRracanh ey felanesoxinlcoorn
ehiyu ; 0X .
N o Qi o Sforh bio ol R slecRd | a8 hpnio, and
thigh, Ref, caaprdwentaipingangypk seleated fomrarylcardrnat e,
cySiBhik9ReHboryl! Shd heterocyclylcarbonyl.
[0160] Another embodiment of the present invention provides a compound
of formula V:

OH Rs Ra

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein Ry, Ry, R3, R4, and Rs are independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyi, sulfonyl, sulfonate, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing groups
selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,

with the proviso that at least one of R; and Rs is selected from

cinnamides selected from cis-cinnamide and frans-cinnamide defined as
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and ot her carbonyl -contai ni ng groups, wherei nR1LCand

R11 are each independently sel ected from hydrogen,
wa@bdoglips7ad kenyl , al kynyl , al koxy, aryl, aryl al Rgl/S2005/014778

carboxy, cyano, cycloal kyl, ester, ether, _

het erocyclyl, hydroxy, ketone, nitro, sulfonyl, thio,

and ot her car bonyh-co%g\i ning groups, RO aﬁg R11 may

i ndependent |y be ?kanoyl , or Rio d are taken
togeltoher Wi t%s het er ocycf\yl Q b'\kg{opded to
at | east one i fluent T ndependentlly selfected’ from

hydr ogen, al kyl; al Renyl, al kenoxy, I aﬂgkyn?l , al dehyde,
| k I, alk A » amno, aryl, aryloxy,
gar gg%, c?an%g'ygg}ongﬁ??(yl , ether, etraas-cinpanyigen
het eooaleringtivelpywitioxlye pkslishithat Bt [daRt ofX Of Ry and Ry is selected
erfluqroal kyl, sulfonyl, sulfonate, thio, and other
fr ﬁ‘réoﬂﬁfs%éleﬁﬂtgpﬁfm@tﬁa ﬁ\ap@,d Bheyalopropyt derivatiebs seldted from
t r ' .at | east one .
R REPI e o8, ERAS bR Chorr B ayflirsgeanamide and

tranggyclopiopanpide) dedefined albémshbsﬁthéﬁf%ﬁorrﬂh!éxg\é%’deﬁned

a %,viq?%ﬁ@@sﬂﬁw&m&&mﬂaﬂ/uaﬁéé'@ﬁé%egé‘{ékié’liﬁi yf’l, o
. i fl a , sul fonyl,
ool 1 el R RO 8o FenBRRpiY toRetat o g
' i : oj ne
B, k) Tk oRp Ao ARURE A, Bafbcl yand,

cymnsikykaester, etkers halogenu beterotydydy hnyc!raxy,\kdet@ﬁt @!frﬁ@o ,%;ﬂfé)nate,
orm -

s%mﬁ@ﬂ%@ Qthe %%&%E‘%O%iﬁ%gaﬁg&éﬁixl‘%g'g@ieagmmmlcarbonyl,

cyttuaiiylcarbdhyl Asnd h@feraaiitmb%ahgpf the present

i nvention provides a conpound of formula |
wherein;

R1o0 and Rq1 are each independently selected from hydrogen, alkyl,
alkanoyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing
groups selected from arylcarbonyl, cycloalkylcarbonyl, and
heterocyclylcarbonyi, or

R1o and R+4 are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio groups
selected from alkylthio, aryithio, and thiol, and carbonyl-containing groups
selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,
and
wherein Ar is selected from aryl and heteroaryl having at least one

substituent independently selected from hydrogen, alkyl, alkényl, alkenoxy,
alkynyl,
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I and pharmaceutically-acceptable salts and prodrugs
thereof, wherein Rl, R2, R3, R4, R5 are each

wo pabspestdent | y sel ected from hydrogen, al kyl, BCRES3005/014778
al kenoxy, al kynyl, al dehyde, al kanoyl, al koxy, am do,
am no, am not hi ocarbonyl, aryl, aryloxy, carboxy,

| ,
=fRr8e SKFLPR. &Yy 5o, oS, ant Bp8Bkisarbony, ovano,
cydoalkyoetiwErkgster shalbgery, hetstdchoRGdrdxyl Re@ng, Albf2E oo,

b - i nin roups sel ected from aryl carbony _
PEF LBk Sl BuhyiLTToRALP. Hee ey glectacoo kg @ryithio, and

' I
e e T on(oR TG ofdps SRERY Hor BrdBabm,

cyaioallsylnadeeyh @amgl hetarodyclyiaybemyipony! , aryl oxy,

. \ th het erocycl yl,
ot cPBEIR TGy Repdads G b e fa fmmoabida 7-
' ' i il Ky,
bt e ey e e Whh IR iRelests Jomy
cigpamitas, subsiitueolsf afrfatreylavivt bubstiuernte\of semidatviasdubstituents of

' 1S sel d froam cinnamc

rolBARLVET S bun SorivaidSias aninediahare, andats and Rs, Rs and
c . o c . Re.

O epondnt (o bARHE) b B ari AfieiBEfkd ayoloaliog, pr or

hederasvply! riag mheyt R1 il selested drand oinnamiides, substituepes 5bymula IV,

S PR KPR 1 5 lor 3 b svtopropytderivatives
assdefireaydbovehi o, and ot her car bonyl - cont ai ni ng groups

sel from aryl carbonyl, cycl oal kyl car bonyl . and
het jﬁ%)é?kl@ﬂ‘@ﬁ%%ﬁ‘)bpﬂ'%@r@‘ithe PRI iveRtiangrevidss a compound

kggspsngently sel ected from hydrogen, alkyl, alkanoyl,
Oﬁgl kenélr",i' al kynyl , al koxy, am do, aryl, arylal kyl,
car boxy, cyano, R4 :
S R,
Re—O—AF '

1]

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein Ry, Ry, R3, R4, and Rs, are independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl,
aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy,
ketone, nitro, perfluoroalkyl, sulfonyl, sulfonate, thio, and other carbonyl-
containing groups;

wherein Rs is selected from alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl,
alkoxy, amido, amino, aryl, aryloxy, a carbonyl-containing group such as a
carbonyl bonded to the -NH, carboxy, cyano, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, perfluoroalkyl, substituted alkyl, substituted carboxyalkyl,
cycloalkyl, heterocyclylalkyl, sulfonyl, sulfonate, and thio;
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cycl oal kyl, ester, ether, heterocyclyl, hydroxy,
ketone, nitro, sulfonyl, thio, and other
we a005008776 cont ai ni ng groups sel ected from aryl Per/bs10y$/014778
cycl oal kyl carbonyl, and heterocyclyl carbonyl, or Rio
and R are taken together with Nto forn1a heterocyclyl

L nde nt |
rou _
Jel oo e FciRohal ATebUIR SHSTRANIE R qisRaRBagIce of fans
cineyrige definddlagde, al kanoyl , al koxy, am do, am no

aryl, aryl oxy, carboxy, cyano, cycloal kyl, ether

ester, hal ogen, heterqueyclyl, hydroxy, to nitro,
oxo, perfluog jfjl fonyl , sul fonat tl&]l o, and
ot her carbonyl = 7'ni g1 gr oups se r o1

aryl car bonyl | ogl kyl carbonyl, an
he¥erocyc|y|carbony| andwherein Ar i$ sé?ected from

aryl and heteICiﬁaﬁljﬁhahnd@”ng at | east “traﬂ\ls-ﬁ:ﬂﬁﬁ‘rhllﬁg’:ﬂtl

a a ,
BN 8l B0 S ot g et
fromi Acsubstiflent& by fonntla PRTRRKE; ¢ ﬁr prv‘dﬁ @bg{g?.&%d from

ethe'r8 ester, hal ogen, heteroc
Flgpr

Ciss QPaNoinacit) Uéﬂ&&wlppronaﬂoi@aglu cshdyﬁ:wp@b?anérhid@,and
tramd %I&grrog%f\énﬁ(ﬁ'é(l ﬁ?‘%ﬂe ? groups sel ected from

ary car cydlo and

het emroajgemhamusw haitythe m@rs@tnaﬂat 88 Cycﬁ 3{(59 BRacted

to forma 5- to

fr %{pﬁuggp ”ﬁ@f%?fcf@yr@%ﬂ Vi, |aﬁgiaméd am)ves sel ect ed from

and R4
SusAANE, 000 ol o a0, e o

framy subatiteghts affpimola Vit ostitfddyabdield When Ri s
QéZI ect ed?substltuents of formula VIT. [0158] Anot her

erbdWisrein Reandro @rﬁe@%‘ﬂﬂ independéntly selestedémna hydrogen,
al&éﬂmug&ypfallgeonryrlmalﬁynyl alkoxy, amido, amino, aryl, carboxy, cyano,
cycloalkyl, ester, ether, halogen, hydroxy, ketone, nitro, and other carbonyl-

containing groups,

wherein R4g and R4 are each independently selected from hydrogen, alkyi
alkenyl, alkynyl, alkoxy, aryl, arylalkyl, carboxy, cyano, cycloalkyl, ester, ether,
heterocyclyl, hydroxy, ketone, nitro, and other carbonyl-containing groups,

R10 and Ry may independently be alkanoyl, or

R1o and Ry are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,
hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and
other carbonyl-containing groups, and
wherein Ar is selected from aryl and heteroaryl having at least one

substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,

alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
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and pharmaceutical |l y-acceptable salts and prodrugs
thereof, wherein Rl, R2, R3, R4, R5, and R are

wo pabspestdent | y sel ected from hydrogen, al kyl, BCRES3005/014778
al kenoxy, al kynyl, al dehyde, al kanoyl, al koxy, am do,
am no, aryl, aryloxy, carboxy, cyano, cycloal kyl,

cptloaky, etir] osted g6gan. ”%tér'o%gfﬂ?' Wyprd*?uf(? Ohe, Iéﬁ't % BRQ:

| uor oal kyl ony

pgﬁ@o&aﬂgj ogaﬁg{yhﬁwf@aﬁt%tlmongn@ omqms:armme{coatawmb)groups and

e ARerdh FRALR FhobRs B iRmsn boiained Korasmod Bsto 7-
mehztterad dyel@@tkybbehefer Gty ¢in §3Nhé‘n Rs$s SéIEEt%'H f6mUinnamides,

de defi ned as cinnamd
45?@5%;] 23 anﬁaﬁll@év @ndeqyp&m@myl\danyatlwstas tbfingd abow and R,

sel e ted f
g L L e et

rll@wheatRwleseéaite@frem tinpantdes, %@hméﬁ%ﬁbﬁng% Nf an
c/ s-cycl opropanam de an

CyézliC?Rr}is*fP Eéh‘é aggldgﬁggéq@bpl%@d above, or
al tecﬁﬁbﬂiérﬁﬁtll\)ély V\Wﬁé}eg'hsﬂ Bha‘ﬁs%ph{b?t . cL ?i’-;tap nejgmﬂd to form

R and IS sélecte oms
a 53tméﬁnmbemmezloajkylajrtrmtmbymyll ihg Wheh RS sele¥e$ fom

e B B o i e Sof B o
arfdsRabgn Ba J@Fn@dﬁt@%rrﬁ %@RSW&‘&%%@S rﬁ‘lbtv?fﬂvt RN 14 Relegted from

hydr ogen, "al dehyde, al kyl ken
Suﬁ’ﬁf'@@ntsaﬂﬁ feonuta VI as daﬁmm;abom@/,ano cycl oal kyl , ester,

g;?bonytgconglgwm %ﬁgﬁbghg iﬁ%e@@qi/gwr 4 andagg?I cgrt1 rt;2r10|ned to form
a 5- to 7-membered cycloalkyl or heterocyclyl ring when Rj is selected from
substituents of formula VHl as defined above, and Rz and R;, Rj and R4, and/or R,
and Rs can be joined to form a 5- to 7-membered ring when R is selected from
substituents of formula VIl as defined above.
[0162] In one embodiment, Rg is selected from alkanoylalkyl, amino,
amido, aryl, arylalkyl, carbonyl-containing group, carboxycycloalkylalkyl,

heterocyclyl, heterocyclylalkyl, sulfonyl.

Preparation of Compounds

[0163] Preparation of the compounds of the invention can be exemplified
by the following schemes and reactions.

[0164] In one embodiment, the synthesis of the compound of formula Il
can be envisioned as piecing together various components A-G, as illustrated

below:
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R-io and R are each independently selected from

hydr ogen, al kyl, al kenyl, al kynyl, al koxy, aryl,
wa@eoosabiggd , car boxy, cyano, cycloal kyl, ester, PEL/N82005/014778

het er ocycl yl, hydroxy, ketone, nitro, and other

car bonyl -cont ai ni ng groups, R-io and R may

i ndependently be al kan: Fr"ﬂ&zF%+Q and R are taken

together with Nto forn1a hetérocyclyl group bonded to

at | east one; SubsT?rU' Reint |y sel ected from

hydrogen, al KyR ﬁy] alkyny1 ------ at dehyde,

al kanoyl , aIK@ny p :

car boxy, cyano, cyeTBﬁIQ&I d ] :wﬂG halogen

heterocyclyl, hydroxy, Kketong, r (O P

perfl uoroal kyl, sul fonyl, sulfoﬁéfe “thi'o, and ot her

car bonyl -cont ai ni ng groups, and wherein Ar is

sel ected fromaryl and heteroHryl having at |east one

substituent independently sel ected from hydrogen,

al k k | . al.keno al k al dehyde, al kanoyl
al k%ﬂ?{J 6%Ln§8§ of QrsliRgry Sy i, jn th&%}'{ Myapmpmwatdpano%ponents
Ay elnabkyh I
@ reg/;ﬂ(lb g g?lglﬁgﬂ aﬁlstgf%ﬁ“gx%w per?l uor O&Fr%??{g é%n P‘Bhf;‘?lr
e@mw §néi'b0f @hlfiﬂmaﬂderdslﬁandﬁ ba:mjab memr@dnfmga@h?@sby
d b
oty 8 fFolectf ol ip BRELR LBl NG oo cRaaIba yoagant to form

aarylamicd & aR shawsigh Sdheehd Rom ci nnam des, substituents
of formula IV and cycl opropyl derivatives as defined
above, and RZzand R3, R3 and R, and/or R anBi R5 can be

,_ oi ned tg,forma 5- to 7- menber ed ring when Rl IS
'T"ncautveﬁonna M8tRtiuent s o alv
and cy Iop_"l‘_dérl vativeh as dettmed abp
al ter r%tlvélg ofherein R @nd R2, and/R: ' NR1oR14

be 10| ned to forma 5- Po 7-nenbered cycl oal kyl or
het erocyclyl ring when R3 is sel ected from™ c

Scheme 1

Although Scheme 1 shows the trans form of acrylamide b, one of ordinary skill in
the art can appreciate that the cis or frans form can be prepared in any of the
described Schemes.

[0166] Component E can be prepared by subsequent conversion of the
functionalized end of b into cinnamide ¢. The aryl group can be substituted with
any one of substituents Ry, Ry, R4, Rs, and L, prior to or after reacting with b.
Exemplary L1 groups include furyl, hydrogen, triflate, and Halogen (e.g.,
organometallic coupling reactions). Exemplary L, groups include hydroxy,
sulfonate ester, halogen, and aryl sulfide.

[0167] Conversely, an aryl group (or aryl disuifide) can be functionalized

with an acrylic acid, as in d, and subsequently reacted to form cinnamide e, as
shown in Scheme 2.
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substituents of fornmula VI as defined above, and R2
and R3, R3 and R4, and/or R4 and R5 can be joined to
WO 001165736 t 0 7- menbered ring when R is sel ecPeriUs20051014778
substituents of fornmula VI as defined above, or
alternatively, wherein R and R2, and/or R4 and R can
be joinedgo forma 5- to 7- merrbered cygl oal kyl or
heterocyclyl ring when R3 is selected f
Rs Of2 formul a Mhkias, def i
and/ R5
forma e 10 erRJORWen Ri 3 d fnmpr,,

provi so tlrat: él) when Re is hydrogen R
is a cycl oal ky and (ii) Ris not unsubsti tut ed

al kyl, unsubstituted saturated cycl oal kyl,
unsubstituted car boxyal kyl ubstituted

het erocycl yl al kyl . [0159] 9ﬂmﬁmg:ﬁsen‘oodi ment of the
present invention provides a conpound of fornula I: |

and [pH&BraOeetofcatingriasialri el g1t 94 apprfebs%rt@%at SHeht F
are each |ndependently sel ected Trom

mﬁy&egégﬁggaﬁmyltan%@mw h camgansy E., fonsxampleabylebpdensation
- ofd Béﬁ‘i&ﬂehﬁ’dé‘@ﬁ%a Xé;rcbarﬁ'tg'ﬁ %on?emnggtrﬁ If%%l?lrg?(%dléldol or

aryl, aryloxy, car cyano, cycl
K@@Q\@nagbhty@gmndeesmmm&clyl hydr oxy, ketone nitro,

0Xxo, or oal k sul f sul fonate, thio groups

sel ddt @éf f¢8’fﬂF’8PE *St Gignd fgr%ﬁtéwbor hateraasylgulfides ¢an be
atfha Y larCa T Giduipsy H=RY

cycl oal kyl car%‘onf)r/)r&/ anag ﬁgtlz?ggﬁ/gfﬁézgvﬁg] l'ﬁYAIS%?taﬁt%{cﬁ%te

Exsrenipeoatyhsulfide-founisg renetiars &ie dewtriBadiis WO 00/59880, pp. 71-
9(F/tﬁ'e ‘als%'b%mrg 8¢ hidd %rfrsfé%rBSF‘ Teg %ylrgfesl"grléé: Lgrdelr]; |rno|rtrsl, entirety.
Alternatively, an aryl group, such as a phenol, can be reacted with a sulfonic acid

or sulfonate-containing species, to produce a corresponding aryl sulfonic acid
ester, as shown in Scheme 3 below.

R R,
L R Q
2 2 -S04 \\S/O Rz
~
— L7\
SN
R5 L3 R5 L3
Re ¢ g Ry
R4
HsN S Ry
g 3~-amino thiophenol \©/
R¢ L3
h R4
Scheme 3
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ci nnam des sel ected from c/s-ci nnam de or
frans-ci nnam de defined as "c/s-ci nnan de"

w0 Reoanes7ce nnam de” or alternatively, with the PeDUSR05/014778
that at least one of R and R3 is selected fromA.
substituents of forrmula IV, and B. cycl opropyl

Ldeahvata I f
f enh bR Ko 89‘2;‘3%*? o A P L RGBT WA agents
C@W@ﬁm@g éﬁﬁt’r%@ panﬁmﬁi@mrﬂarydehgeﬂ& @haifing the -SO3-L, unit
”5( ',2}(’@ tf foI as defi ned above, and
R titiERiRe Bane SR gt Cimanen g amiovisia ansisarrans
cﬁna%@@bﬁéhf%réd@%rﬂﬂo@’bmn%hh@ﬁ}éfd'oraélrlfr%}'ﬂ?%’ al kynyl,

al deh anoyl , al koxy,
am n Hp])c?ih@@nifomcaqd ester g lo@checrﬁes Bwan, béilmaéhed to an aryl
et erocyc

I‘%@l tgp]lel%hg? g\}n@e rf?ﬂ ?e)?s%r?‘g'gx% SUE%WP ‘Prolém?ré{hSt'tlg@ﬂ eoylthiol, or any
othet featring caphble cﬁrrééi@t%gsﬁ/itﬁ:&Deﬁcﬁérﬁg‘ﬁhﬁg&étgb (i’l?% {J%asctlon of

thio, and thiol, and [ -contalnin
s %@el oSty Wit %ammmlppwmlmpmdmtherwl and

rhanyl, wherein R and Rg are each
ﬁ%’?@%ﬁ% F%@é@ﬁeﬁt ed from hydrogen, al dehyde al kyl ,
al KeOyT 1] Dk of ordinbkOsl rPHet vvﬂnémeci%'ié/ that 3RS 888hdary

cl oal , ester, ether,

afﬂ%‘t%&%ksg%?mponﬁpt%wd FociteonBs- NH-t can beLprépam'dem a number of
WY, fIWB/He ertnb&gelnﬂé uR% ,Ssgglgg e%dfﬁf rom al kyl t hi o,

aryl t hi o, ?Pcontalnlng gr oups

sel ect ed fron1ary|carbony| cycl oal kyl car bonyl, and
het er ocycl yl car bonyl , wherein: Rio and Rn are each

i ndependently sel ected frombthydrogen, al kyl® al kanoyl,
al kenyl, al kyny —al koxyr,am-do, aryl r.aryl IkyI

car boxy, cyano, cycloal kyl, lester, etherN

het er ocycl yl, hydroxy, ketoﬁ% nltro sugfonyl, thio

S
(0]
Rexs /“\ A /“\ /U\
'I\l , e and g
Rt

’

wherein:
Ra is selected from alkenyl, alkynyl, aryl, amino, carboxy, cyano,
ether, halogen, heterocyclyl, hydroxyl, ketone, nitro, substituted
alkyl, substituted cycloalkyl, and thio;
Ry is selected from alkyl, alkenyl, alkynyl, alkoxy, amino, amido, aryl,
cycloalkyl, carboxyalkyl, cyano, ether, halogen, heterocyclyl, and
hydroxy;
Re, R4, Re, and Ry are each independently selected from hydrogen,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, and heterocyclyl, or R; and
Ra, or Re and R may be joined together to form a 3- to 12-
membered ring which can optionally contain one or more atoms
selected from N, O, and S and can optionally be substituted:;
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groups selected fromalkylthio, arylthio, and thiol,

and car bonyl - cont ai ni ng groups selected from
waeybkaei7bonyl , cycl oal kyl carbonyl, and PCT/US2005/014778

het er ocycl yl carbonyl, orWR10 and R-11 are taken

together wwth Nto forma heterocyclyl group bonded to

at | east ds sbfestd - t | od from
hydr ogen, G%' ?(W ; Eﬁc{(gﬁg hy(glgggﬁgilw ’ %\%E@ﬁly?&(g’ﬁ}’ldgﬁ&ﬁrboxy,
al kanoyl , CégiRakyl, etherdbetesacyalyl, lestphe, @i bihey carbonyl-containing

car boxy, . cl oal kyl, ether, ester, hal ogen,
heterocyc%cﬁl,b%ﬁﬁﬁoxy, ket one, nitro, oxo,

per f 1 uor ol kybelestdd sl h alkdy S :
sel ect ed Elpom al kyl t hi o, ygfy éfrﬁir%’,(ﬁ’a%%&b)ﬂi %IF(?Hﬂh%ryl, amido,
car bony| - E¥ROXY ne¥eipajkupstes edtbet, daldgemmhaterbepdifioketone, nitro,
cycl oal ky Y, ter ocycl yl carbonyl, and

wher ei n A%&Ifgsr%g%’l 4euc!ft0®gﬂft$‘§h?%ﬁ?§’¥heér?@r MVE'ICQH@'P'”E:WPW@G-
at | ¥d32] omearsathet einbedimémdRRG IRy F&hect ed from
hydrogen, al kyl, al kenyl, al kenoxy, al kynyl, al dehyde,

al kanoyl, al koxy, am do, am no, aryl, aryl oxy,

carboxy, cyano, cycloal kyl, ether, ester, h@l ogen,

het er ocycl yl , droxy, ketong, nitro, oxo,

per fl uor oal kyl , @sul f eanyl ,Resubfonat e, tRkO oups

sel ected from al kyl thio, aryI thio, and thKiol, dnd
car bonyl - cont ai ni ng groups sel ected fromrgryl carbonyl ,

cycl oal kyl car bonyl , and heter®mcycl yl carbonyl, [01 60]
Anot her enbgc{rre t of the pregent inventi on/“{ovi des a
nmul

conpound of o \VARAVAL) , and

phar maceut i caIIy-accept able salts and prodrugs .
thereof, wherein Ri, R2, R3, R4, and R5 are

i ndependent|ly sel ected from hydrogen,

wherein:
(

Ra is selected from alkenyl, alkynyl, aryl, amino, carboxy, cyano, ether,
heterocyclyl, ketone, nitro,
substituted alkyl with at least one substituent selected from alkylthio,
aldehyde, alkoxy, amido, amino, aminothiocarbonyi, aryl, arylthio,
carboxy, cyano, cycloalkyl, ester, ether, halogen, heterocyclyl,
hydroxy, ketone, nitro, sulfonate, sulfonyl, and thiol, and
substituted cycloalkyl, with at least one substituent selected from
alkyl, alkylthio, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, ary, arylthio, carboxy, carboxyalkyl, cyano,
cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro,
sulfonate, sulfonyl, and thiol;

Ry is selected from alkyl, alkanoyl, alkenyl, alkynyl, alkoxy, amino, amido,
aryl, cycloalkyl, carboxyalkyl, cyano, ester, ether, halogen,
heterocyclyl, hydroxy, and ketone;

Re, R4, Re, and Ry are each independently selected from hydrogen,
alkanoyl, alkyl, alkenyl, alkynyl, alkoxy, amino, amido, aryl, carboxy,
cycloalkyl, ester, ether, ketone, nitro, and heterocyclyl, or R, and Ra,
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al kyl', al kenyl, al kenoxy, al kynyl, aldehyde, alkanoyl,

al koxy, am do, am no, am nothi ocarbonyl, aryl,
waeysousr70 car boxy, cyano, cycloal kyl, ether, eBCBUS2005/014778

hal ogen, heterocyclyl, hydroxy, ketone, nitro, oxo,

perfluoroal kyl, sulfonyl, sulfonate, thio groups

I d f i ; i i ol and
car bony! - cona il Ry be Bined BLBind i o 2lueiMited pr
cycl oal kyluﬁﬁubsiﬂlyte,d Suria %mrmaff o Zdydchglaibg/ngﬂ; ’e(gwt éé gubgﬁuted or
. 1 o o - . .
fp : g\r/nI iion;gﬁgggét'tg%@-ttgﬁimfw 382’1%&;}"%’%’;&9} which comprises
o eI Atont MeReATRIED S &5 |

at | east ¥herein the syhstitrzd sydbelied toe dheterosydyl ring comprises at
substituents oIeaf cycl oprop

d B. yl )
derivatives se eé?éﬁglfs%#\'/t&’?g?%?)‘é? rffﬂfﬁr?cyf%_ kylthio, alkanoyl,
frans-cycl opr ogkenyk akyhglh akichyBKCLRBXORARA dfiAgd

uent s
frans-cycl opropanani de, as defined aboVe, substit
of for m%l a VI, aBineiBiocaterwh @y, anicarbobyl atwibig, safoxy,

la VII, [ V. erein R and Rg are
each | ndependeqtd o CUPBRRYE T PGBV BB, Satpridiei halogen,
al kyl , al keny! hetatdoyeyl, hetbrooy¥lyicamb sy, Wg%gkgﬁ]é(ﬁe, nitro,

ar boxy, cyano,, cycl oal kyl, ester, etHer,
(r:}et er o%:/ycl §| , %%&9?@@@?6“@?)",@10‘ thiolsul f onat e,

| I Y-} - cont ai.ni Ng groups
Sul Rl sel6 L8 oy B, SRS B0 P Sy,
het er ocy Alyradraroidg, amiheraryh arPea®oadE cBrifh§, Sgélaalk}/l,
[ ndependecpt S(?I ected from hgdrogen, al kzl , alkanoyf,
al kenyl , é’lcigﬂlfw c’:argpq x§StearRther. W%Oi:y%iv hetacgtyclylcarbonyl,
b , dHtRkstoné! al kyl, ester, ether, _
?12[ e?)(;_%:/ycl yl, ﬁgg%/%ﬁ(d; ketone, nitro, sulfonyl, thio

gr oS sefasdedirom bydrakp) alhyloalkgttiol blkenyRatkynpi, ekanoy!,
ZP3I gg: Bﬁ%h)}ﬁ%;%ﬁ(l%yk%ygﬂﬁgﬂWony Rdylthio, amido, carboxy,
cycloalkyl, cycloalkyicarbonyl, ester, ether, halogen, heterocyclyl,
heterocyclyicarbonyl, ketone, nitro, sulfonate, sulfonyl, and thiol.
[0173] In one embodiment, Rg can be attached by reacting the NH-
derivative, h (prepared by, for example, Scheme 3) with an Re-containing reagent,
or an Re precursor. For example, Rs can be attached by reacting h with an Re-
containing halide, carbonyl halide, oxo or ketone, aldehyde, sulfonyl halide (such
as an Re-containing sulfonyl chloride), isocyanate, isothiocyanate, haloformate
(such as chloroformate), ester, hydroxy or alcohol, carboxylic acid, and anhydride.
[0174] In oné embodiment, the NH, group on the derivative h can be
protected with a protecting group P to form protected amine NHP. The NHP
derivative then can be reacted with an Rg containing reagent or precursor to form
an NRgP derivative followed by deprotection to form the NHR; derivative.
[0175] In one embodiment, h can be converted to another starting
material capable of reacting with an Re-containing reagent.
[0176] In one embodiment, Rg can be attached to component B prior to

formation of the diaryl sulfide. For example, reagent g (prepared by, for example,
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het er ocycl yl carbonyl, or R-io and R -M are taken

together with Nto forma heterocyclyl group bonded to
w@roosaesr0o one substituent independently sel ect BAT/URINGF/014778

hydr ogen, al kyl, al kenyl, al kenoxy, al kynyl, al dehyde,

al kanoyl , al koxy, am do, am no, aryl, aryl oxy,

ScheRrexy) cefyiBd fea

heterocyclyl, h cﬁ?ﬁi‘("% ﬁﬁg l\?(m%lopﬁgﬁ(‘?ff%yrﬂ%gg "ot pyrimidine
dB’éYEFtIV%r(@@aner@ i ofdagmulasiyl i shawe,intSthenss 8UDS is as described

By Rl LAt Bl Evia bR uaS Posaitpierbassrsatalysis
| ) |
leayls lto dlekerkemicbasmy) Ccﬂrfﬁén%@h@ﬁ gm?/ttg rﬁ%&}?me ;ﬂ/gg 4-

;\A&relnAr is selected from er oa
Prviyrimidineaks: whish aandze cmmemted inttepamitropyymigihe it ed

al kenoxy
DEPRTRTHAL AR lofilbiof oy M i henasmpvimiding m.
ki, aryl oxy, carboxy, eyano, cycloal kyl, ether, g,
LRS rRhal ogen, hetengcydl yls, hydroxy, ketone,Lnlt 0
per f | ugPQELKyl , s @ yl', sul f onat®endt, hi o g :
le -'Mqrdﬁﬁﬁﬁkylt O 2Ry i oqet andoAclvel;  and

0 ll-contalnlng g?ougs del et ed fron1ary|c§rbo yl |
cycloal’kyl carbonyl, and Pet é ocycl yl carbonyl, wherfei nN =N

R and R2, and R4 and R5 can be joined to forn1a 5- o

7- menbered cyctoal kyl, aryl or heterocyclyl ring when
R3 is sel ecteg % ci nnam des, subgtitle Qts of

foryulPacdV, s Ttuents of rérokmul a b&tit want s
of formula ¥ ind oy cloprppylec der i yat ives as defi ned

above, and F§2 a d #3, R3 and R4, ant R4[ and RS/ caf be
joined to form™d 54" 7- menbered cycl dal kyh~aryl  or
heterocyclyl ring!'when Ri is selected from ci nnam des,
substituents of formula IV, substituents of fornula
VI, substituents of formula VII, and cycl opropyl
derivatives cheme 4

[0177] Another route to the 4,6-disubstituted pyrimidines is illustrated in
Scheme 5. Transmetallation of n with n-BuLi/ZnCl,, followed by Pd-catalyzed

cross-coupling with 4,6-diiodopyrimidine leads to iodopyrimidine 0. Reaction of o
with selected amines gives pyrimidine m.

R R R4

Lz Rz L2 Rz Ly R,
BILILI, ZnC||2 R10R11NH T“
Y ' N
|

Rg Br NN Rg , x Rg l AN \R10

Rq Pd{dba)y,PPh, R4 N AN R4 N =N

n o m

Scheme 5

[0178] Synthesis of pyridine derivatives (Component F of formula Il) can
be achieved as shown in Scheme 6. Palladium-catalyzed cross—cdupling of
properly substituted 1-bromo-4-fluorobenzene p and 4-pyridine boronic acid gives

pyridine q. Oxidation of q affords pyridinium oxide r. Fluoride displacement of r
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as defined above. [0161] Anot her enbodi nent of the

present invention provides a conpound of.fornmula I11:
waep@spiroaceut i cal | y-acceptabl e salts and pr oRPCT/gS2005/014778

thereof, wherein Ri, R, R3, R4, and R5, are

i ndependently sel ected from hydrogen, al kyl, al kenyl,

wathkernapyy thiall divew Hiarpb dieby &, TrRLKABRYF s Witlﬁ el 3044910 2-

@g] no, aryl, aryloxy, carboxy, cyano, cycloa fl,
cRlorRRYriding b Finglly.ggaatiomef t b sellsdted aydnex givek &-aminopyridine
uni tro, perfluoroal kyl, sulfonyl, sulfonate, thio, and

ot her carbonyl contai ning groups; wherein Ris selected
from al kefi§t:, al kenoxy, al kynyl, al dehyde, al kanoyl,
al koxy, @do, amtho, aryl, aryl oky, a Ry
Qory | Leont ainy ear bonyl bqpd Re

Gr oup such’

NH—£arbox Y, r, hal_&gen,
Rhetfer @ch?:dP'y)f, E"’yd 0X et one,™ I er fighfor oak yl, \
suBstituted al kyl, subStituted carboxyabkyl, Re Ao

cygloalkyl, het er ocycl yl al kyl , su[fonyl, sul fonate, °

and thioyWw tfi the proviso that at Tl east one of Ri
and R3 i sAC nam de or transCi *de defined as
" cfs=Trnnarnge L 8- erhftar de’ Lively,
with the provig At at | east ofe of and R3 is
sel ected fromA sUbstituents of fofmul TV, and B

cycl opropyl derivatives selected from

c/ s-cycl opropanoi ¢ aci d, ©S€heme 6l opr opanoi ¢ aci d,

c/ s-cycl opropanam de and frans-cycl opropanam de, as
defi ned above, or alternatively, with the proviso that

at 1[8489] cPyclaproBy! deril et $CorppReAtFiof 8hmula 1) can be
%325% B“‘?r'ﬂt s of f onhnul a V|, as defined above,
accessed by the process shown in Scheme 7, wherein L, is as described above.
Aldehyde v is treated with an acetate equivalent under basic conditions to afford
ester w. Reaction of w with trimethyisulfoxonium iodide in the presence of base
(e.g., NaH), followed by hydrolysis of the intermediate ester (using, e.g., NaOH in

alcohol), gives cyclopropane acid x. Treatment of x with an amine yields
cyclopropanamide .

Ry R,
Lo Ra . Lo Ro
acetate equivalent cyclopropane formation
H base, solvent i
Re Re F OEt hydrolysis
R, O Ry 0
v w
R4
R
Ly R, 1
Lo Rz
R1oR11NH
oH —HoRuNH 'Tn
Rg DMF, 80 °C R N
R, 3 5 Rio
Ry (o]
X
y
Scheme 7



or alternatively, with the proviso that at |east one

of R and R3 is selected fromsubstituents of fornula
wo/Rdos1e7@ef | ned above, wherein R and Rg are eRCIUS2005/014778

i ndependently sel ected from hydrogen, al dehyde, al kyl,

al kenyl , al kynyl, al koxy, am do, arri no aryl, carboxy,

cyan@018m0|GWIdﬁtbpleﬁr@btlv@§ & a %é( g}/é)@ﬁgdlum-

ke .one, nltro and ot her car ony con
t@ﬂrponp.llag gha Rlarer taﬁumrasuu@mmeemuyecs alap@s@ifide with an

abpEPRICly BB Mo d, E5llg Gantin achusvas udiored,,
td’lwm(tmmelnylphobpﬁrn@)()éallékﬁbﬁig) Pa;rggsﬂs,a&ﬁth%tlm%r

c a]r bonyl - cont ai ni ng groups,
VHGR ony(usiaga PGy digroaetatezant mocmm datkpst) then

het.er oc group bonded to
y'b%eﬂ(;gg{tl @ ne sdgbés\?;'é E%ﬁl? HSQPS%W enb%?Cts‘@%FG@fﬁwbﬁitUted
C)rqmrogenes alithytalo-abkigifiibrosalisBNIXBUhs
) :j TrAs i Fogm ng}ﬂ arytl@t@d’ﬁ?ﬁr%lsallflggg%?s% affords
'@Q’ %Lgf@e CX@QR@pa@?&%WhWS et her, ester, hal ogen,
het I 0XO0, )
per f ggirﬂéallmﬁwé}%ﬁﬁk &{ﬁ%l gﬁ?oﬂﬁ i&' 2 givenglew i able 1.
car bonyl - cont ai ni ng groups, andve) in Ar is
sel ecteq, from ar yICFaand het er oar yl @ng at | east one
subs S epes ect ed™T om hydr egen,
al ” @ C (S&Lynyl al dehygde,

aFkoxy, ‘ aryl oxy, ox
cyano, cycl oal kyl , et her ,0 est er, hal oge he
hydr oxy, ketone, nitro, oxo, perwfl uor oaI kyl, sul fonyl,
sul fonate, thio, agd other car bon ntai ni ng groups,

and whergin R and| R2,_ and/or R4 a d 5 can be j oi ned
to flor a\@/o r‘r‘éere cl oal Kyl 8r
rjad~uHen s t CI nnani '-~
of formula IV and cyc[op opyl derlvat

above, and R2

N

AN
Example 18 derivatives Example 194 derivatives

Table 1

[0182] Other substitutions can be performed by the teachings of
Publication Nos. WO 00/39081, WO 00/59880, WO 02/02522, and WO 02/025‘39
the disclosures of which are incorporated by reference herein.

3

[0183] Non-limiting examples of groups of Formula IV include

ol oo

wherein R1g and Rq1 are as defined above.
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and R3, R3 and R, and/or R4 and R5 can be joined to
forma 5- to 7-nenbered ring when R is selected from
wermsans7des, substituents of formula |V and cyrCDpsmpyD14778

derivatives as defined above, or alternatively,

wherein R and R, and/or R4 and IRS caﬂ tbe j Oi nleglto

i cycl oal kyl or heterocyc

Pf?zgia%egﬁl&pcl S S€ gbﬁ@d %/rom substituents of fornula

VI as defined above, and R2 and R3, R3 and R4, and/or

R4 a4 dhe Rﬂ@S?@lln‘e@tm dlso prevides bbaﬂn%ﬂ!@éﬁéomposntlons

G Pae SR o RS RE s s it M aPvdPyTGlaked Baetiar wilfione or
miele phadﬁateﬂkaﬂ%ceéF%Té B&yricfd, n?ﬁ? bAaHALEL R, C%;L é@]pogltlons

d cl oal or heterocyc ring
”@élr%cﬂgﬁrf% Iy gfyﬁr@u@d eretnp@abadmcmstmtmnw Alt@mad@élg

plRRRReu BB %%l%mgglcpae?dggt@g g%ﬁ[q;%ﬁ @gﬁg}(iamdm@stration

be j ol ne

mﬁﬂlldcirélqufdf@nmsfdﬁ:tarénl@?élﬁnﬁﬁtléﬁrfBPfébté{f'al éi’l?tl*) ?ﬁfor
above. | n_one enbodinent S se
%Q"D(%{ |Q|s$r>§%tlona,ﬁhqaoohq;mag:@utlgalwommwﬂlcmymlay encompass

L al kyl ,
Crzgtbgi?gzé@c%bﬁ%etdeggg%gﬁ@? %f/ AR X%QF?%%%(WW epar ati on
of c[:@ﬁrﬁ@hnés l[s@ﬁaﬁreﬁ?r ﬂﬁmbhtas@”‘pﬁérrﬁﬁéelﬂﬂﬁﬂf‘é%%pt‘éi)le carrier”

b lified by the fol
ol 815 e Ao dhediporion meldlam?@aanmoamtbabteriahand

argifiridg sgentf lédﬂénlﬁ%'ﬁﬂ%%rﬁorf c%lg?fng e@gﬁ%&%ﬁp@lkg that are

envi si oned as piecing together v
coayoanulmmtha:tr@mmeeomal|adma.s&51|or@n Fhefusersfi sighynédia!dnd
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compositions may also contain other active compounds providing supplemental,
additional, or enhanced therapeutic functions. The pharmaceutical compositions
may also be included in a container, pack, or dispenser together with instructions
for administration.

[0186] The pharmaceutical compositions of this invention can be
administered to humans and other animals orally, rectally, parenterally,
intracisternally, intravaginally, intraperitoneally, topically (as by powders,
ointments, or drops), buccally, or as an oral or nasal spray. The compositions
may also be administered through the lungs by inhalation. The term “parenteral
administration” as used herein refers to modes of administration, which include
intravenous, intramuscular, intraperitoneal, intracisternal, subcutaneous and
intraarticular injection and infusion.

[0187] Pharmaceutical compositions of this invention for parenteral
injection comprise pharmaceutically-acceptable aqueous or nonaqueous
solutions, dispersions, suspensions or emulsions as well as sterile powders for
reconstitution into sterile injectable solutions or dispersions just prior to use.
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or

vehicles include water, ethanol, polyols {such as glycerol, propylene glycol, and
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A-G may be capabl e of assenbly in any order. Conponent
B can be, for exanple, NH or O Conponents F and G can
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[0189] In some cases, in order to prolong the effect of the drug, it may be
desirable to slow the absorption of the drug following subcutaneous or
intramuscular injection. This may be accomplished by the use of a liquid
suspension of crystalline or amorphous material with poor water solubility.
Amorphous material may be used alone or together with stabilizers as necessary.
The rate of absorption of the drug then depends upon its rate of dissolution, which
in turn, may depend upon crystal size and crystalline form.

[0190] Alternatively, delayed absorption of a parenterally administered
drug form can be accomplished by dissolving or suspending the drug in an oil
vehicle.

[0191] Injectable depot forms can be made by forming microencapsulating
matrices of the drug in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot
injectable formulations can also be prepared by entrapping the drug in liposomes
or microemulsions, which are compatible with body tissues.

[0192] The injectable formulations can be sterilized, for example, by

filtration through a bacterial-retaining filter, or by incorporating sterilizing agents in
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sta?{g}l{fg lpi U%Sﬁa'nﬁt; %plsﬁ%gtqge@ylp soglium warbonsteobey sohutionaetarding
agentstuchads/baraffin: (f) absorption accelerators such as quaternary
ammonium compounds; (g) wetting agents, such as cetyl alcohol and glycerol

- monostearate, fatty acid esters of sorbitan, poloxamers, and polyethyleneglycols;
(h) absorbents such as kaolin and bentonite clay; (i) lubricants such as talc,
calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof: and(j) glidants such as taic, and silicone dioxide.
Other suitable excipients include, for example, sodium citrate or dicalcium
phosphate. The dosage forms may also comprise buffering agents.

[0194] Solid or semi-solid compositions of a similar type may also be
employed as fillers in soft and hard-filled gelatin capsules using such excipients as
lactose or milk sugar as well as high molecular weight polyethylene glycols.

[0195] Solid dosage forms, including those of tablets, dragees, capsules,
pills, and granules, can be prepared with coatings and shells such as functional
and aesthetic enteric coatings and other coatings well known in the
pharmaceutical formulating art. They may optionally contain opacifying agents

' and colorants. They may also be in a form capable of controlled or sustained
release. Examples of embedding compositions that can be used for such

purposes include polymeric substances and waxes.
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[0199] Suspensions, in addition to the active compounds, may contain
suspending agents such as, for example, ethoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, cellulose or cellulose derivatives (for
example microcrystaliine cellulose), aluminum metahydroxide, bentonite, agar
agar, and tragacanth, and mixtures thereof.

[0200] Compositions for rectal or vaginal administration may be
suppositories that can be prepared by mixing the compounds of this invention with
suitable nonirritating excipients or carriers such as cocoa butter, polyethylene
glycol or a suppository wax, that are solid at room temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the
active compound.

[0201] Compounds of the present invention can also be administered in
the form of liposomes. As is known in the art, liposomes are generally derived
from phospholipids or other lipid substances. Liposomes can be formed by lipid
monolayer, bilayer, or other lamellar or multilamellar systems that are dispersed in
an aqueous medium. Any nontoxic, physiologically-acceptable and metabolizabie
lipid capable of forming liposomes can be used. The present compositions in

liposome form can contain, in addition to a compound of the present invention,
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Dirakr@ﬁwut'%"ywreptahl@ salyde medritdhyse aaftsitnat are NWithin the scope.
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cqrﬁmgp)s(zr@ég S\tgt?rs% reasopgble l@@angﬁ/(msb gatio. E’hayhacelhtkmﬂpsdcceptable
sagﬂﬁ;;‘/é?exgﬁrﬂy kri&lg{rffggﬁf)hie é}{t: gr? %%%Ingyecﬁo M a@%rge ef’jl g? IAescrrbe
phgrma@auugartyaammable saitsin J ®Haei SEE18TRBE 9. The salts may
beh&te%ra é’rl Cgﬂrr on%e frnaq?soklgttrc?nnaend Zra)rl]rrfrcatlon of the compounds of
the invention or separately by reacting a free base function with a suitable acid-
Representative acid addition salts include acetate, adipate, alginate, citrate,
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate,
camphorsulfonate, digiuconate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate (isethionate), lactate, maleate, methanesulfonate,
nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate,
phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate. Also,
the basic nitrogen-containing groups can be quaternized with such agents as
lower alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides
and iodides; dialkyl sulfates, such as dimethyl, diethyl, dibutyl and diamyl sulfates;
long-chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides
and iodides; or arylalkyl halides, such as benzyl and phenethy! bromides and
others. Water- or oil-soluble or -dispersible products are thereby obtained.
[0204] Examples of acids that may be employed to form pharmaceutically
acceptable acid addition salts include such inorganic acids as hydrochloric acid,
hydrobromic acid, sulfuric acid and phosphoric acid and such organic acids as

oxalic acid, maleic acid, succinic acid, and citric acid.
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sterile or non-sterile conditions with a- pharmaceutically-acceptable carrier and any

preservatives, buffers, or propellants that may be required. Ophthalmic

formulations, eye ointments, powders and solutions are also contemplated as

being within the scope of this invention.

Methods of Treatment

[0207] One embodiment of the invention provides a method of treating a
subject suffering from diseases chosen from inflammatory diseases, such as
acute and chronic inflammatory diseases, and autoimmune diseases.

[0208] In one embodiment, the method comprises administering to a
subject in need thereof a pharmaceutical composition comprising at least one of
the compounds described herein. In one embodiment, the pharmaceutical
composition can comprise any one of the compounds described herein as the sole
active compound or in combination with another compound, composition, or

biological material.
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as a human. In one embodiment, the subject is suspected of having an
inflammatory or autoimmune disease, e.g., shows at least one symptom
associated with an inflammatory or autoimmune disease. In another embodiment,
the subject is one susceptible to having an inflammatory or autoimmune disease,
for example, a subject genetically disposed to having the disease.

[0213] The terms “treatment,” “therapeutic method,” and their cognates
refer to both therapeutic treatment and prophylactic/preventative measures.
Those in need of treatment may include individuals already having a particular
medical disease as well as those at risk for the disease (i.e., those who are likely
to ultimately acquire the disorder). A therapeutic method results in the prevention
or amelioration of symptoms or an otherwise desired biological outcome and may
be evaluated by improved clinical signs, delayed onset of disease,
reduced/elevated levels of lymphocytes and/or antibodies, etc.

[0214] The term “immune disease” refers to disorders and conditions in
which an immune response is aberrant. The aberrant response can be due to
abnormal proliferation, maturation, survival, differentiation, or function of immune
cells such as, for example, T or B cells.

[0215] Exemplary indications that can be treated by a method according

to the invention include, but are not limited to: ischemic-reperfusion injury, such as
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phar[wutlrl] %?1le emggg rsr{tatnlt,otﬂg present invention provides a method of
treatment of any of the indications listed below.

[0217] In one embodiment, the present invention provides a method of
treating psoriasis. Psoriasis can manifest as one of four forms: chronic plaque,
pustular, guttate, and erythrodermic. For example, the role of LFA-1 antagonism
can be supported clinically with the use of the monoclonal antibody Efalizumab
(Raptiva™) as a treatment for moderate to severe chronic plaque psoriasis
(Lebwohl et al., N Engl J Med, 349(21): 2004-2013, 2003. Similarly, small
molecule antagonists of LFA-1 may be effective treatments for psoriasis and other
inflammatory and autoimmune diseases (Liu, G., Expert Opinion, 11:1383, 2001).

[0218] The role of LFA-1 antagonism in treating arthritis can be
demonstrated using a murine collagen-induced arthritis model according to the
method of Kakimoto et al., Cell Immunol 1 42:326-337, 1992; a rat collagen-
induced arthritis model according to the method of Knoerzer et al., Toxicol Pathol
25:13-19, 1997 a rat adjuvant arthritis model according to the method of Halloran
et al., Arthritis Rheum 39:810-819, 1996; a rat streptococcal cell wall-induced
arthritis model according to the method of Schimmer et al., J Immunol, 160:1466-
1477, 1998; and a SCID-mouse human rheumatoid arthritis model according to
the method of Oppenheimer-Marks et al., J Clin Invest 101:1261-1272, 1998.
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be specially fornulated for topical _
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autoimmune encephalomyelitis by antibodies to LFA-1 (E. J. Gordon et al., J
Neuroimmunol 62(2):153-160, 1995). Piccio et al. also demonstrated that the firm
in vivo arrest of T lymphocytes to inflamed brain venules was LFA-1 dependent (L.
Piccio et al., J Immunol, 168(4):1940-1949, 2002).

[0224] The rolé of LFA-1 antagonism in treating autoimmune diabetes can
be demonstrated by the method of Fabien et al., Diabetes 45(9):1181-1186, 1996.
The role of LFA-1 antagonism in treating autoimmune diabetes can be
demonstrated by an NOD mouse model according to the method of Hasagawa et
al., Int Immunol 6:831-838, 1994, and by a murine streptozotocin-induced
diabetes model according to the method of Herrold et al., Cell Immunol 157:489-
500, 1994. Furthermore, several studies have demonstrated improvement in the
rate of survival of transplanted islets upon freatment with LFA-1 antagonists (M.
Nishihara et al., Transplant Proc 27(1):372, 1995; see also L. Buhler et al.,
Transplant Proc 26(3):1360-1361, 1994.

[0225] The role of LFA-1 antagonism in treating Lyme arthritis can be
demonstrated by the method of Gross et al., Science 281:703-706, 1998.
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[0230] The role of LFA-1 antagonism in treating inflammatory glomerular

injury can be demonstrated by a rat nephrotoxic serum nephritis model according
to the method of Kawasaki, et al., J Immunol, 150:1074-1083, 1993.

[0231] The role of LFA-1 antagonism in treating radiation-induced enteritis
can be demonstrated by a rat abdominal irradiation model according to the
method of Panes et al., Gastroenterology 108:1761-1769, 1995.

[0232] The role of LFA-1 antagonism in treating reperfusion injury can be
demonstrated by the isolated rat heart according to the method of Tamiya et al.,
Immunopharmacology 29(1):53-63, 1995, or in the anesthetized dog according to
the model of Hartman et al., Cardiovasc Res 30(1):47-54, 1995.

[0233] The role of LFA-1 antagonism in treating pulmonary reperfusion
injury can be demonstrated by a rat lung allograft reperfusion injury model
according to the method of DeMeester et al., Transplantation 62(10):1477-1485,
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The rate of absorption of the drug then depends upon

its rate of dissolution, which in turn, may depend
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murine skin allograft model according to the method of Gorczynski et al., J
Immunol 152:2011-2019, 1994; a murine corneal allograft model according to the
method of He et al. Opthalmol Vis Sci 35:3218-3225, 1994: and a Xenogeneic
pancreatic islet cell transplantation model according to the method of Zeng et al.,
Transplantation 58:681-689, 1994. |

[0237] The role of LFA-1 antagonism in treating graft-versus-host disease
(GVHD) can be demonstrated by a murine lethal GVHD model according to the
method of Haming et al., Transplantation 52:842-845, 1991.

[0238] The role of LFA-1 antagonism in treating cancers can be
demonstrated by a human lymphoma metastasis model (in mice) according to the
method of Aoudijit et al., J Immunol 161:2333-2338, 1998.

[0239] The role of LFA-1 antagonism in treating atopic dermatitis is
supported by the reports of M. Murayama et al., Arch Dermatol Res 289(2):98-
103, 1997, and S. Kondo et al., Br J Dermatol 131(3):354-9, 1994,
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adativetatiomithe sedertyof the sbadition being treated, and the condition and
prior medical history of the patient being treated. However, it is within the skill of
the art to start doses of the compound at levels lower than required to achieve the
desired therapeutic effect and to gradually increase the dosage until the desired
effect is achieved. In one embodiment, the data obtained from the assays can be
used in formulating a range of dosage for use in humans.

[0243] Generally dosage levels of about 0.1 Mg/kg to about 50 mg/kg,
such as a level ranging from about 5 to about 20 mg of active compound per
kilogram of body weight per day, can be administered topically, orally or
intravenously to a mammalian patient. Other dosage levels range from about 1
Mg/kg to about 20 mg/kg, from about 1 Mg/kg to about 10 mg/kg, from about 1
Mg/kg to about 1 mg/kg, from 10 pg/kg to 1 mg/kg, from 10 pg/kg to 100 pg/kg,
from 100 pg to 1 mg/kg, and from about 500 Hg/kg to about 5 mg/kg per day. If

desired, the effective daily dose may be divided into multiple doses for purposes
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bletC#eg érwgﬁ WW'“?H@%W&OV@WQFW% &.r he awadistware then washed
three times with wash buffer (Dulbecco’s phosphate-buffered saline (D-PBS)
without Ca™ or Mg™, 0.05% Tween™ 20) and blocked by addition of 200 uL of

Superblock® (Pierce Biotechnology, Rockford, IL) and further incubated for 1 hour

at room temperature. The wells were then washed three times in wash buffer.
Recombinant LFA-1 (100 pL of 1.0 pg/mL, Lupher et al., J Immunol 167:1431-
1439, 2001) in D-PBS was then added to each well. Incubation was continued for
1 hour at room temperature after which the wells are washed{ three times with
wash buffer. Serial dilutions of compounds being assayed as ICAM-1/LFA-1
antagonists, prepared from 10 mM stock solutions in dimethyl sulfoxide (DMSO),
were diluted in D-PBS, 2 mM MgCly, 1% Superblock®, 0.05% Tween™ 20, and
50 pL of each dilution was added to duplicate wells. Fifty microliters (50 uL) of
6.0 pug/mL biotinylated recombinant ICAM-1/lg (R&D Systems, Minneapolis, MN)
was added to the wells and the plates were incubated at room temperature for

2 hours. 'I"he wells were then washed three times with wash buffer and 100 uL of

europium-labeled Streptavidin (Wallac Oy) diluted 1:1,500 in Delfia assay buffer
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[0248] Biologically relevant activity of the compounds in this invention may

be confirmed by using a cell-based adhesion assay and mixed lymphocyte
reaction assay. |

[0249] For measurement of inhibitory activity in the cell-based adhesion
assay, 96-well microtiter plates were coated with 50 ML of recombinant ICAM-1/Ig
(R & D Systems, Inc., Minneapolis, MN) at a concentration of 5.0 pg/mL in 50 mM
carbonate/bicarbonate buffer, pH 9.6, overnight at 4°C. Alternatively, 96-well
microtiter plates can be coated with ICAM-2/Ig (R & D Systems, Inc., Minneapoilis,
MN) or ICAM-3/ig (R & D Systems, Inc., Minneapolis, MN) to determine the
potency of compounds in this invention on other known LFA-1 ligands. The wells
were then washed twice with 200 L per well of D-PBS and blocked by the
addition of 100 pL of a 1% solution of bovine serum albumm in D-PBS. After a 1-
hour incubation at room temperature, the wells were washed once with RPMI-

1640 media containing 50% heat-inactivated fetal bovine serum (adhesion media).
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0
cof ki 20Bumc AR EopPauri ecesiom Merzor The microtter piates

We?ﬂ"ﬁ’i‘“é%&iﬁ?@ﬁ??@? 0% nRiied TG bart0 Rl 3% co.
Thedppetiomwag deere !aait%bykblaseddmnnajf 1681 jiL. 6B 4¥sSglQtaraldehyde/D-
PB"{’il KR blb%&é&&é}e%ﬁ‘ éc'eashngqape (PerkinElmer, Inc., No. 1450- -461), and
incubated for an additional 90 minutes at room temperature.

[0252] To remove non-adherent cells from the microtiter plate, the
contents of the wells were gently decanted, and the wellis were washed gently with
dH20. Adherent cells were stained by the addition of 50 uL/well of a 0.5% crystal
violet solution. After 5 minutes, the plates were washed by submersion in dH,0 to
remove the excess crystal violet solution. Then 70 L of dH20 and 200 uL of 95%
EtOH were added to each well to extract the crystal violet from the cells.
Absorbance was measured 15 — 60 minutes later at 570 nm in an ELISA plate
reader. The percent inhibition of a candidate compound was calculated by using
equation (1) above.

[0253] All compounds of the present invention showed an ICsy in this

assay of no more than 10 M.
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as lithium sodium potassium calcium nagnesium and
al um num salts, and nontoxic quaternary ammonia and
W@pi0s80a i ons i ncl udi ng amoni um tetranet hyl BOTDAI0051914778
tetraet hyl ammoni um net hyl am ne, di et hyl am ne,
trimethyl amne, triethylamne, diethylanine, and
Teddly Pestif@etioAxekyr epresentative organi c am nes usef ul
for the formation of base addition salts include

et hy| enedi am ne, et hanol am ne, di et hanol am ne,
pi pek%ﬁ"ihe @h@ddvrﬁ@ha@ytﬁéeapme\mmmmawm mBee to te®rmine the

eﬁ@&ﬂﬂ%‘rﬁélpﬁomﬁeaéﬁt%ﬁgﬁ gﬁd rg%l?l'—'l&&ié@ g' qe@lﬁéfg gsggtllcln and activation.

ally, orviain

OnepNay:lMLRBJtamD peovide andeadsalof @Iﬁ’é‘hﬂ!ogmg%r'e%oﬁée 8fT

Copﬁﬁw%ssf%rat@%smé%ﬁ% to slasnigans sresert cathevells of a
SECHMRARBR iU rBré@ﬂeH a?‘é ﬁ'[lél{gg ?‘ﬁd E)ésg%%hlegwytyllgql This

conditions Wit
pr@hfﬁrame msesasaatan\b@slnltiawéd BY $he BhgAGEABHI é\‘}hé T B8 receptor

ht hal m ¢ fornul ati ons,
arﬁ‘ %?Yﬁ{ﬁ gg %’6\%&?&&%8@% IS oar b lymphoaytes. elpA-dit isne of

thescblimlatdr ?*ﬂéébzdg . CRAMOL Wit | I MR 2):431-

of Treat nen
44 JBPesea afm God. VantSentergstal s Ubireing l1f4ﬁ(31’2)"1ﬂ57f9" 2536,

1900}F B A Gk BNl By e a sas@suleaony signal or T cell
reaelpl@r-m@méte@!' REREESN of %QEP T Bl &R cg@uiﬁaj rﬁnfrljtF’ﬁA hg)é/oantlbodles

hod conprises adm ni stering to
tOtQ{%?E%b'oé?kféFfat?eﬂailfél\ratlcralandmrphferatlomnnca)mrnR sKN@abh et al., J Exp

e A L R B Dol VB AT Siinel T45(12):3872-
soc 0992) seoamutm@anf Tt 681 GRBPRIELS3 ! ‘#ﬁéd%éte‘aeéjcti@?LSh Bf RASsting

ound or i n conbi nat

e actjve conp
hug?ﬁﬁ %&4 tcbpbuhY LF@oi-q!jgglnd IGAM-drcan involve prolonged inositol

phospholipid hydrolysis and sustained increase of intracellular Ca* levels.

[0255] Experimental design of MLRs is well established. (See, e.g.,
Current Protocols in Immunology, Ed. John E. Colligan et al., John Wiley & Sons,
1999). Human peripheral blood mononuclear cells were isolated from ~60 mL of
blood from two different donors by using heparin as an anticoagulant (20 U/mL,
final concentration). The blood was diluted three-fold with RPMI-1640 containing
25 mM Hepes (pH 7.4), 2 mM L-glutamine, 2 g/L sodium bicarbonate, 10 U/mL
penicillin G, and 10 ug/mL streptomycin. In 50 mL polypropylene centrifuge
tubes, aliquots of approximately 25 mL of diluted blood were layered onto 12.5 mL
of Histopaque®-1077 (Sigma Corp., No. 1077) and the tubes were centrifuged at
914 x g for 30 minutes at room temperature without braking. After centrifugation,
the buffy coat containing the peripheral biood mononuclear cells was transferred
to a new 50 mL tube and diluted approximately five-fold with RPM-1640 and
mixed by gentle inversion. Tubes were then centrifuged at 910 x g for 10 minutes
at room temperature. The supernatant was aspirated, and the cells were re-
suspended in MLR media (RPMI-1640 containing 50% fetal bovine serum
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bi ol ogi cal material.[0209] In one enbodi nent, the

i nvention provides a method of treatnment or .
wW@e@shyizaxi s in which the inhibition of inflanPer/Us1009014778

suppression of immune response is desired. In another

enbodi nent, the nethod conprises suppressing an i nmune
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PR ial EE1s Sedaleo pesssntop essivMLRGHpeu |
t r e40EEN} mmnhﬁith}s%tg.Céﬁﬁ-?tﬂj aniffodIEESHEER L molecule

Those in need of treatnment ma C udg N
anggQIishs. Wale Rterargdet twige dneinfidalcddsididsenmenaativ® il MAR

m%ﬁ!ﬁE: FSyrﬁéll Hoﬁé(ché’ ran{argzj%ncflsitss \%V%?g t)gp;iéaelly’ tetspe%sgt f\iArllha(l) cgagentrations
ranging from 10 to 0.002 uM. Anti-CD11a monoclonal antibodies were typically
tested at final concentrations ranging from 2,000 to 16 ng/mL. Six replicate wells
were used for each concentration of LFA-1 inhibitor. The wells adjacent to the
outer edges of the microtiter plate were not used for a MLR, but were instead filled
with 200 uL of MLR media. The assay plates were then incubated at 37°C ina 5
% CO, atmosphere.

[0258] For each inhibitor that was tested, three identical MLR plates wére
prepared. The supernatants from two plates were harvested on days three and
five following initiation of the MLR for cytokine analysis. The supernatant from
each of the six replicate wells harvested on either day three or day five was
pooled and stored at-70°C in a 96-deepwell polypropylene plate covered with a
silicone gasket. To assess T cell proliferation on the third MLR plate, 1 uCi of °H-
thymidine (New England Nuclear, No. NET-027) in 20 UL of MLR media was
added per well of the MLR microtiter plate on day four. Twenty-four hours later,
the cells from each well were harvested onto glass fiber filter plates (PerkinElmer

Unifilter-96 GF/C plates, No. 6005147) using a Packard FilterMate Harvester
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to ultimately acquire the disorder). A therapeutic
method results in the prevention or anelioration of
W@ 20054163780 or an ot herw se desired biol ogi cal OPCT/UORM05/014778

and may be eval uated by inproved clinical signs,
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8% PRtk B ghB o, vlvt'a%%s{an%fpﬁb@pa%gf ?fmwccém:ﬁg;d;?o at
CeIleV@liferdﬂoﬁr@éa heRr éomﬁé&rﬁ exﬁlﬂ{té 3% | ggurq)(jal to

radi ation pneuioni t]e:
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rej @@261qnnymdn@ Mur?@géﬂsg]e IT(%{‘LL"% elF?\lTp oghd® RfF‘-atvrs}gre also
deP rrrenslr%egé oh rl]\XI?thsluggrn%rtgr\l/ts harvested on day 3 (IL-2) and day 5 (IFN-a and
TNF-a). Cytokine concentrations were determined by using ELISA kits (Blosource

International) based on standard curves generated with purified cytokine
standards diluted in MLR media. The background level of cytokine production
was established as the mean cytokine concentration of the autologous MLR. The
mean cytokine concentration of the allogeneic MLR in the absence of inhibitor was
used as the positive control. The level of cytokine present in the inhibitor-treated
MLRs relative to the positive control represented the percent maximal response
and was calculated by using equation (3):

% Maximal response =

(rmean inhibitor cytokine conc. — mean background cytokine conc.) (3)

100 x
(mean positive control cytokine conc. — mean background cytokine conc.)
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treatment of any of the indications |isted bel ow

[0217] In one enbodinent, the present invention
W@e@si108530 a nmet hod of treating psoriasis. PsorP@BUS2008014778

mani fest as one of four forms: chronic plaque,

pustul ar, guttate, and erythrodermc. {:o(r]I slxiaﬁlcgl,lilhe

e of LFA-1 antagonism sypporte .

\r/vi0|th t he use of thg nonocﬁ‘ﬂ?ﬂr'ﬁ%ii body Efalizumab

(Raptiva(tm) as a treatnent for_ noderate to severe

chroni ¢ pl aque Sgswenazyb1{etpholih-4eyl-mbpendhdngl J

Med, 349(21): 2004-2013, 2003. Simlarly, small
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5 31603123 (MO8H), K98 (q,2R82), flgﬁ?g.;%% ;{@64{33@? ﬂﬁ?tﬁf@a iqu=16 Hz,

ant agoni smin treating inf

THie7 48nDR3{Mabl); MBS ESh(+))me/d 20@n (VRjHw)y rodel

according to the nethod of Tanaka et al., J | mmunol
151 :5088-5095, 1993. Examble 2

3-(4-Hydroxy-2,3-bis-trifluoromethyl-phenyl)-1 -morpholin-4-yl-propenone

[0263] A solution of 3-furan-2-y|—1-morpholin-4-yl-propenone (32 g, 106
mmol) in 80 mL of dichloroethane was prepared and placed in a Parr stirred
reactor. The reactor was cooled to -78°C and 1,1,1 4,4,4-hexafluoro-2-butyne
(50 g, 219 mmol) gas was added. The was allowed to come to room temperature
over two hours then the reaction was heated to 115°C for 23 hr. HPLC analysis
showed the disappearance of the starting material. The dichloroethane solution
was then concentrated and brought up in 180 mL of dichloroethane. Boron
trifluoride diethy! etherate (29.65 mL, 234 mmol) was added to the reaction and
refluxed for three hours. The crude was concentrated and purified by column
chromatography using 2:3 ethyl acetate/hexanes (47%, 279, 73 mmol). 'H NMR
(CDCls, 300 MHz) & 3.60-3.78 (m, 8H), 6.47 (d, J=15 Hz, 1H), 7.08 (d, J=8 Hz,
1H), 7.44 (d, J=8 Hz, 1H), 7.73-7.84 (m, 1H).
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[0221] The role of LFA-1 antagonismin treating

Sj ogren's syndrone can be denonstrated by the studies
wotooshibarrowska- Mennis et al., AmJ Pat hol PCT/US2005/014778

159(2):671-681 , 2001 . Lynphocyte migration to

inflamed | acrimal glands is nediated by vascul ar cell

adhesi on nol ecul e- 1/ al pha(@yhabp(d) integrin,

peri pheral node addressin/T- in, and | ynphocyte
NGEi on- ted antigen-1 adhesi on pat hways.

IO 2SLIPNIGEACIA 4a(d-anggpiialim-4-y]-8+@@t prd@enyl)-2. 3-bis-
aut oi mmune thyroid ﬂjifﬁf SES, SLIIC|F] as, G.aves' disease
can be denonstrated H St ao et al., J
Cin Endocrinol Metab, 85(1):382-389, 2000. [0223] The

r ol e[0864]_F&-(4—Hagmragpﬂi:Bbrsitﬁflbét%ﬂﬁétﬁgl-ﬁﬂ’éﬁ@ﬁ? FaorpholinA-yl-

denpnstrated by several

p@é%ﬁé@% ki@f%agﬁ?%ﬁmraiﬂo e ‘5153‘_24)( in @G il obdithioromethane and 6
mE A Epnalie s pblied. B THeaCEH fas kBoldl o 0 hayd i anayaride

et al.,
wag agfled gloydy.d Afiten siarmirggto foaim terapériatifel tRe VX Qi
ol Jih SERDORIEES 15 T arreg b o ekre) flo Yo i 8§ Washed
epende fL. hdwies wit & cold safurateddyicarbeBaty solldei-and then
drid49witi2868um 5GRA4] filkhed %%eco?fcehﬁgfgjd | A Q%QAHBWR

treating autoi nmune di abetes can

L ML s s x5 v
. The -1 antagonism'in treat
1@11?'28&%35 %l&béi’ﬁsy-@gﬂ-gé (Gbﬁlb‘ﬁst?at ed by an NOD )

nmouse nodel according to the nmethod of Hasagawa et
al., Int I'mmunol 6:831- 8:?);_Earﬁ§9944 and by a nurine
streptozot oci n-i nduced di del according to the

gf& hép of Herrold et al., Cell |Immunol 157:489- 500,
&aj@&ﬂew- ' lssilfarn w2, SibisstrifidoesnéiayRpemPR s hictbABlin-4-yi-

i nprovenent in the rate of survival of transplanted
islets upon treatnment wt 0penQ € ant agoni sts (M

[0265] 3-Amino thiophenol (2.75 mL, 25.7 mmol) was dissolved in 86 mL
of tetrahydrofuran (THF) and placed at —17°C. Lithium t-butoxide (2.0g,25.7
mmol) was added and the reaction was allowed to warm to room temperature
before being placed back at 0°C. In a separate round bottom flask,
trifluoromethanesulfonic acid 4-(3-morpholin-4—yl-3-oxo—propenyl)-2,3-bis—
trifluoromethyl-pheny! ester was dissolved in 53 mL of THF and placed at -78°C.
The deprotonated 3-amino-thiophenol was then cannulated into the round bottom
flask containing trifluoromethanesulfonic acid 4-(3-morpholin-4—y|—3-oxo-propenyl)—
2,3-bis—triﬂuoromethyl-phenyl ester at -78°C. After one hour at -78°C the starting
material was consumed. The reaction was concentrated and purified by column
chromatography using 2% MeOH/98% dichloromethane (DCM) (61%, 5.21 g). ™H
NMR (DMSO-ds, 300 MHz) § 3.57-3.75 (m, 8H), 5.45 (s, 2H), 6.70-6.74 (m, 3H),
7.18 (t, J=8 Hz, 1H), 7.23 (d, J=15 Hz, 1H), 7.36 (d, J=9 Hz, 1H), 7.65-7.75 (m,
1H), 8.05 (d, J=9 Hz, 1H); MS (ESI (+)) m/z 477.3 (M+H+).
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i shihara et al., Transplant Proc 27(1):372, 1995; see
gl go L. Buhler et al., Transplant Proc 26(3): 1360-1
W@ew5/1037994. [ 0225] The role of LFA-1 ant agoni BOT/UR2005/014778
treating Lynme arthritis can be denonstrated by the
met hod of Gross et al., Science 281 ;70?- 7O?i négggi xvrm
0226] The role of LFA-1 pismin trea
E:an b!e denonstrated by a %%Tﬁ‘g—a?l ergi c ast hma nodel
cor.di ng to the nmet hod of Wegner et al., Science
8”‘ nineguenyisuliany i) ZImblflnommélm Jﬁen‘ﬂliﬂhﬁ@rpholm#-

nodel accordl ng to the meé hod of BI oenen et al.
Respir Crit Care Med 153: N€1996. [0227] The
role of LFA-1 antagonismin treat| ng i nflammtory | ung

Ie 3 -
e ot v medel aecor et e A B 8o bi
tnhﬁor%rrter}hélr é/lﬁmyg]érnp;g holrygayi- paommnfe(aﬁmmgné 052 mmol) was

ST A B R B S G S 412 10,01t

0.26 reshdepatassiom earbenhdyasd |(9'f1@rh WefS4dded,
gcggpgf)n df% theI rret hodnof Nagage gidw %\m% J}?esp"rlpe
regctiqn geg@g vesysigwly atmopm @gaerqtmze]abﬁme 5004 eowfersion

ovlel:'ﬂrlr@;efl‘ﬁltyégQl'ﬁ)"’/§'Ui{J S%Bhgﬁltelﬂ’gﬁ%tr&?dl e @‘V \p {rrﬁeht:ht&gi@?ed: “The

be denonstrated by a nurin

R e e e Rl Bhopsly PP TG the
Ul Mo R Rt d Arortisn WSdBS! i) el dih e bone
di sease can be denonstrated by a rabbit

. . N , hod
chemi cal -induced colitis ppgdalagcording to the net
of Bennet et al., J Phar mig'p Ther, 280:988-1000,

p
199 Cis 4-{3-[4-( 3-morpholin-4-v|—3-oxo-propenvl)—2.3-bis—trifluoromethvl—

;menvlsuIfanvl]—phenvlamino}-cvclohexanecarboxvlic acid

[0266] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-
trifluoromethyl-phenyl]—1-morpholin-4—yl -propenone (1.5 g, 3.15 mmol), was
dissolved in 27 mL of dichloroethane and 1.1 mL of acetic acid was added Ethyl
4-oxocyclohexanecarboxylate (1.6 mL, 9.45 mmol) then sodium
triacetoxyborohydride (2.67 g, 12.6 mmol) were added and the reaction was
allowed to stir overnight. HPLC analysis showed the appearance of the two ‘
product peaks in a 3:7 ratio. The reaction product was extracted twice with
sodium bicarbonate and twice with brine before drying with magnesium sulfate
and concentration to give a yellow oil. The oil was dissolved in DMSO and
preparative HPLC was utilized to separate the two isomers. Each isomer was
then hydrolyzed in 2:1 THF/H,O by adding 2 N LiOH until basic. The individual
solutions were then concentrated and brought up in water. 1 N HCL was then
added until the pH reached approximately 4 and this resulted in the precipitation
of the product. The product was then filtered and washed several times with
water. The isomeric products were identified as cis and frans about the

cyclohexane ring by solving X-ray cocrystal structures with LFA-1. The cis
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[0230] The role of LFA-1 antagonismin treating
i nflammatory gl onerul ar injury can be denonstrated by
W@ 200at1031@phr ot oxi ¢ serum nephritis nodel accorPBCTyS1005/014778
the met hod of Kawasaki, et al., J Immunol,
150: 1074- 1083, 1993. [0231] The role of LFA- 1
campagodicdutes riastrcmﬂ‘nerigPL@chr&t isdhe infglue grbdeiat. eCid: 'y KH@I?{

(GBER APHIEE) §H o2 A s o 16 45 (i, 1H).5.52-3.78 (m,

o575 00 Y A o0 250 AP o
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SIS (B9 8, BT U515 P 750 B he i gt ERATY 33 m, 21),

7 dﬁt(dgdﬂ@’ Hn fikl)17.88t7.69 (W”'FDHMS’(E%C(&'))“M% @@3 5V,
can be denonstrated by a rat lung allogra

reperfusion injury nodel according to the nethod of
DeMeester et al., Transpl EEE@EH?_IQ.LZgGZ(m):

1477-1485,1996, and a rabbit pul monary edema nodel

ac cOraling 8941 fin thﬁ‘M -3 nyRL2 5 K0ty Sefhyi-

261(5): HL

ant agoni ! anoikie}-caciohexaasmaRss tedidy:

a rabbit cerebral enbol i sm stroke nodel according the
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hevtiieh edb sth H t f
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I 75(4):62

357 a035f AT B o e R AR R 2 e 2 (mm, 24,
7.456(d plver e, Hﬂ);errso-acsg 4a] ): WS (RS E’@p‘ﬁﬂitﬁfog zfﬂ\AQM f

rat skel etal nuscle ischem a/reper

according to the nethod of Gute et al. Cel |
Bi ochem 179: 169- 187, Example 8

3-[4-( 3—Cvclobutvlamino—phenvlsulfanvl)—2.3-bis-trifluoromethvl-phenvl]-1 -

morpholin-4-yl-propenone

[0268] The product of Example 4, 3—[4-(3—amino—phenylsulfanyl)—Z,é—bis-
trifluoromethyl-phenyl]—1—morpholin-4-yl-propenone (25 mg, 0.052 mmol), was
dissolved in 450 pL of dichloroethane and 19 uL of acetic acid was added.
Cyclobutanone (11.6 pL, 0.16 mmol) then sodium triacetoxyborohydride (44 mg,
0.208 mmol) were added and the reaction was allowed to stir overnight. The
crude reaction mixture was diluted with DMSO and purified by preparative HPLC
as the trifluoroacetamide salt. 'H NMR (DMSO-dg, 300 MHz) § 1.65-1.85 (m, 4H)
2.26-2.35 (m, 2H), 3.53-3.71 (m, 8H), 3.82 (m, 1H), 6.59-6.65 (m, 2H), 6.68 (d,

J =8 Hz, 1H), 7.17-7.23 (m, 2H), 7.68 (m, 1H), 8.03 (d, J = 8 Hz, 1H); MS (ESI
(+)) m/z 531.3 (M+H™).

67



1998. [0236] The role of LFA-1 antagonismin treating
graft rejection can be denonstrated by: a nurine

weanoditesr7@l | ograft rejection nodel accordi ng tBCT/H82005/014778
met hod of | sobe et al., Science 255:1 125-1 127, 1992;

a murine thyroid gland ki dney capsul e nodel according
granspl antation

to the nethod of Talento etxzghple
55:418-422, 1993; a cynorm‘l—gmgrm'nkey renal all ograft

ac ordlngtothe nmet hod of Cosim et al., J

| 4 PNOINA-YIRI-PXOqITOpeny )-Pai-biselrifieominh ety
model according h% et o| of kao et al., Miscle
Nerve, 18:93-10 = aft nodel

accordi n% to the method of Gorczynskl et al., J
| @69 SThQ(modedmé@r,oniE&émpﬂb wa@ﬁ)llé%ﬁ‘?ﬁhlzmg (F 0X0-

%& oeglrtﬁgt according to the nethod
Rraltsrcels §C'§cﬁth§598§9r1@3 ﬁ@z@aﬂ![mtoaad MS (ESI (+)) m/z 603.4
(M-aﬂl‘ggenel c pancreatic islet cell transplantation nodel
according to the nethod of Zeng et al.
Transpl antati on 58: 681-689, 1994. [0237] The rol e of
LFA-1 antagoni smin treatExampled0- ver sus- host di sease
(G\/HD) can be denonstrated by a nurine lethal GVHD
AR

‘ 1<) (B XY

LFA-1 antbi Qﬂﬂ@cﬁfbhﬂatlﬁ | AR lﬁéan@”l- fopen
denonstr at ed by a human Tynphoma (| n

m e% ng to the nethod of Aoudjit et al., J
mrﬁ %?6] @rg@ﬁg doresfsomiigemnpled® saip fGllmNeabUthorﬁg RHArriyI-
t t ted
RSSO e O 408 5 5 TR i o

PregsedegidoR)ive Bemptéelylﬁﬁibstmﬂés\?[r%gﬂ%? Q'Tt%te str@teoch%mgtry about

354-9, 1994
th‘%@kgﬁyﬁﬂl’ LU ﬁf“%&ﬁ WRS treadniln Fagst dihenearapowbwersisubtiited as a
mixture of isomers about the cyclopropyl ring. MS (ES| (+)) m/z 673.5 (M+H™).

Example 11

3-(4-{3-] (3,5-Dimethyl-isoxazol-4-yimethyl)-aminol-phenylsuifany-2. 3-bis-

trifluqrpmethvl-phenvl)-1 -morpholin-4-yl-propenone

[0271] The procedure from Example 8 was followed utilizing (3,5-dimethyl-
isoxazol-4-yl)-acetaldehyde as the sta'rting aldehyde. MS (ESI (+)) m/z 586.4
(M+H").

Example 12

3-[4-( 3-Benzvlamino—phenvlsuIfanvl)—2,3-bis—triﬂuoromethvl-phenvl]-1 -morpholin-4-
yl-propenone

[0272] The procedure from Example 8 was followed utilizing
benzaldehyde as the starting aldehyde. MS (ESI (+)) m/z 567.4 (M+H™),
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IS supported by the reports of E. Uchio et al., I|nvest

Opht hal nol Vis Sci 35(5):2626-2631 , 1994, and H Xu
we@e00ai10577d0 | mmunol 172(5): 32 15-3224, 2004. [ OPdW/pSZ&014778

role of LFA-1 antagonismin treating transplant

rejection can is supported by the reports of E. K

Nakakura et al., Transpla %! 8 1 (5):547-52, 1996,
and by R L. Dedrick et ag—Héiaﬂgé | munol
9 2 4):181 186, 2002. Dosing [0242] Actual dosage

| lelged-st-ni-(htMathd-¢yotptediymiso)-ph e hes pifsiyiee GLﬁlsiimuorometh -
IS | vent| on, may be varied so as
HEINAIN A pRIOR@NeNet hat i s

effective to achieve the desired therapeut| C response
for a particular patient, egameihyi ons, and node of
adm ni strati on. The terns‘“%p‘eutl caI ly effective
" "therapeutically effect ive anmount” refer to
-Methylcyslohgny a® )-pleenyisidiainy ], B\dstriflodromethyl-

or arrel [ oratl on ofe N3 atient or a desired
bi ol ogi cal out coﬁ‘emgﬂ&fe@—@ﬂm si gns,
del ayed onset of disease, reduced/ el evated |evels of

| ynplead$i e'ﬁhapdt(wduwfmhoﬁkample?B GvasTidfio®eH Qﬁmtmg 4-
an be det ebm ned as descri bed herein h

m?ﬂﬁ’ﬁ%’tc 88908 asd0e stafing k&%&@@dﬁemaa@tmswodﬂcts

& [ I ion
Wt%goggsgrlfm@(geg& e cong \&I on e| gjg&( P@%%ﬁ 'Veahg’tl'tcn%hd
subshitiedi dineddentilyicfeachdsaraer \hrasta@rswn@fj Hatsednﬂuh@rﬂompanson of

roffeR H S e st AT fotibalon, FiB URel Gu) i 8178.3 @, Trans

(Em@n))rm@mg(mgm;hl eve the desired therapeutic
effect and to gradually increase the dosage until the

desired effect is achieved. In one enbodi nent, the
dat a obtai ned from the a&xampleath be used in
formul ati ng a range of dosage for use in humans.

1In@&$%bluﬁnﬁf§‘{44’3 #R&ARFA SR r S 43A M ne: ph e Fah -2 3-bis-

about 5U

trifluoromethyl-phenyl}- propenone

[0274] The procedure from Example 8 was followed utilizing tetrahydro-
4H-thiopyran-4-one as the starting ketone. MS (ESI (+)) m/z 577.4 (M+H*).

Example 16

3-{4-[3-(1,1-Dioxo-hexahydro-1 As-thiopvran-4-vlamino)—phénvlsuIfanvl]-2,3-bis—

trifluoromethyl-phenyli-1 -morpholin-4-yl-propenone

[0275] 'The procedure from Example 8 was followed utilizing 1,1-Dioxo-
tetrahydro-1 A6-thiopyran-4-one as the starting ketone. The ketone was prepared
as described in Rule et al. J Org Chem. 1995, 60:1665. MS (ESI (+)) m/z 609.3
(M+H™).
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such as a level ranging fromabout 5 to about 20 ng of
active conpound per kil ogram of body wei ght per day,
w@anwshes7adm ni stered topically, orally or intrpoBEOS285/§14778
to a mammal i an patient. OQher dosage |evels range from
about 1 ng/kg to about 20 ng/ kg, fromabout 1 ng/kg to
about 10 ng/ kg, from abou%@h&,ﬂ;o about 1 ny/ kg,
from10 ng/kg to 1 ny/ kg, / kg to 100 ng/ kg,
from100 ng to 1 ng/ kg, and from about 500 ng/kg to
r -$re4- trahf/daepyraadi-yiangine j-bashyNEIfRNLY 3-bis-
dose may be divid§o into ' doses for purposesof
admi ni stration, elSHOTRRE sbyll-gEengnane ¢l oses per
day. In one enbodi nent, the pharmaceutical conposition
can [B278)nTheprecedlrefsin BSGantly - '
ﬁssays ﬂy beq:tsed to test‘:B((r?orrpoSn%’%ggtéﬂo%%ﬁl&h{got\&%ﬂydm'
AHRERD%ANe BeItas stasting kalane. i M8i (&I ¢4)) mize56 LA,
used in the follow ng exanples are conmercially
avai |l abl e and may be purcE =1 |fr m Si gma- Al drich

Conpany, Inc. (M I waukee, ; or Alfa Aesar (\Ward
Hll, MA USA). Assays | CAM 1/LFA-1 Bi ochem cal

| Bt{dr]3ef i athibpmeriddR451amino) ptlanistAhn AES B RRYIARS omethyl-
used to nmeasure the iIlity of a conpoun 0 0oC

i nteraction betm@M&ﬂ@é@@MﬂﬂMﬂgi ts

adhesion partner ICAM1 . O her functionally simlar

ageqogwpdm@gfc%@'r@?é of EXafpi W i||¥®e?8§ﬁ{fﬁe?rﬁg”@a’ne%%lfonic

substituted for those described herein.
agid uplage aif boson triflusridectiethyl gthefate. Mowe-rekaltikgMGoduct was

el i i d TS2/4.1 .
o e RO PR Con e oo
pI'(qniyllﬂuféhylplm-ﬁisiﬁﬂlbbf&nlé’t%ﬁlf—ﬁﬁeﬁ‘ﬁfé ?‘ﬁ&r;rﬁ)hbﬁn-ﬁgg\&@rrﬁﬁéﬁcﬁne. The

of Porvair bl ack 96-wel m crot’ ates o

Prapedide T Exanule fewas thrmfollawedditilininge! -trietiegl-dvplperidone as
th%‘%ﬂ%‘té@#iéﬁfne( DMSORG Q) RASANS | frpp{ fer ed sal ine .

Example 19

3-~{4-[3-(1 —Ethvl-piperidin-4-vlamino)—phenvlsulfanvl]—2,3-bis—trifluoromethvl-

‘ phenyl}-1-morpholin-4-vl-propenone

[0278] The procedure from Example 8 was followed utilizing 1-ethyl-4-
piperidone as the starting ketone. MS (ESI (+)) m/z 588.2 (M+H").

Example 20

1 —Morpho‘lin-4-vl-3—{4—[3—( 1-propyl-piperid in-4-ylamino)-phenylsulfanyll-2,3-bis-

trifluoromethyl-phenyl}-propenone

[0279] The procedure from Example 8 was followed utilizing 1-propyl-4-
piperidone as the starting ketone. MS (ESI (+)) m/z 602.6 (M+H"™).
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wi t hout Ca++ or Mg++, 0.05% Tween(tnm) 20) and bl ocked
by addition of 200 m _ of Superblock (r) (Pierce
w®2@saeitmol ogy, Rockford, IL) and further incubet/es2ops014778
1 hour at roomtenperature. The wells were then washed
three tinmes in wash buffer. Reconbinant LFA-1 (100 niL
of 1.0 ng/nL, Lupher et aEé gﬂ%lérﬁunol 167:1431- 1439,
2001) in D-PBS was then a ch well. Incubation
was cont| nued for 1 hour at roomtenperature after
9 -{1nlsop esidiprdtydamine)eh eniyisatfamyli-2, 3sBskrifluoromethyi-
oupds belng assayed as
g on-&t=sNOHNONNAM-RIOBENIRAE 1Vl st ock
solutions in dinet hyI suI foxi de (DVBO), were dil uted

i n DjORBY] IheMrcb@atﬁe froth BaRTpk: 8Gkad f&llom)%d%l%mg 1- lsopropyl-4-

and 50 nL of each dilution was

P'&Gﬂ&?f&%@é the ﬁtaéﬂngrketqnem MBJES ét ) ni/z6ARLG (dfHB).0
ng/ mL biotinylated reconbinant 1CAM1 /1g (R&D
Systens, M nneapoli s, d to the wells and
the plates were i ncubat emt enperature for 2
hours. The wells were then washed three tines with
wasid-[Bu(Bt Methuh@- aZH}br@M lof 3. 2uifogti 3+ptahsihe)-8henylsulfanyl]-2,3-bis-
Streptawdlr.} 'Iuted11500|n Delfla
assay buf f FRA vig-1 lig-4-yk
I ncubati on was al I ovved to proceed for 1 hour at room
t enjoR81 Urehe phsedald fro |
Wa?hI buf}1‘Jer agd 100 nL %Egﬂmﬁggﬁgﬁtfgg& mﬁ‘ﬁzﬁ(’*@\g@pmone as
theyptarting kejgine. 1bwa diampregenersavkrechtainedc ﬁ'hserlnbjor isomer was

pur8 %‘r‘\la&\k%é’gumﬁte@ #Rﬁﬂ} € ! 3%8%%&%%% ﬁ@pmpn ahg ?/vavgI rgct]t

constant m Xin

subesited eﬁhetster%bheﬁﬁdﬁy @Mh@frhéy@r BR& nYhef Romigt s not known at
| ti nt er éV\aIIac . The percent |nh|B

thiss '"é%toﬂ)%é%%li éi@/% %&M*Mla)s cal cul ated by using

equation ( 1) : ( average OD w conpound - background

\ %inhibition =100 x 1- E(x]a)m@\éeéf‘ge oD w o

conpound- backgr oundJ

3-{4-[3-(1-Acetyl-piperid in-4-vlamino)—phenvlsuIfanvl]—2,3-bis-triﬂuoromethvl- '

phenyl}-1-morpholin-4-yl-propenone

[0282] The procedure from Example 8 was followed utilizing 1-acetyl-4-
piperidone as the starting ketone. MS (ES! (+)) m/z 602.4 (M+H™).

Example 24

4-{3-[4-( 3-Morpholin-4—vl-3-oxo—propenvl)—2,3—bis—trifluoromethvl—phenvlsuIfanvl]—

bhenylamino}-piperidine-1-carboxylic acid ethyl ester

[0283] The procedure from Example 8 was followed utilizing N-
carbethoxy-4-piperidone as the starting ketone. MS (ESI (+)) m/z 632.4 (M+H"),
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where "background" refers to wells that were not
coated with anti-LFA-1 anti body. [0247] Conpounds of
w0 b@sposent i nvention exhibited inhibitory acPCwiUs3005/614778
t he above assay. In one enbodi ment, inhibitory
activity was indicated by deternining the conpound
concentration at which IC#E% interaction is
i nhi bited by 50% (I C50) rkn enbodi ments, the
conmpounds of the oresent i nvention have an | C50 |ess
AohelN-4-y 3 yig d
t han or equal
equal to about O. SO S
0.001 mM Cell Adhesion Assay [ 0248] Bi oI og| cally
rel emw] aFhe\proyediire fifen EXW@@SM@MHBWM at¥iglig 'BoC-4-

e co i rmed b u3| ng}_a cel | -based adhesi on assay

plgﬁﬁdﬂ{lg(@a 9,%3{8@9 h@mt@[@@%@:ate[ Boa protEcted piperidine was
o R

e i W

am@lyﬂs Sthomedajuammmel comverdiGiib tHd prodBci %@b@lcgé%acﬁgn was

VN) a concentration of 5.
C‘?%‘%‘H a&%ﬁ“ ea{? Hbﬁ%&f\'@/dwn &lﬁ%&%&r@umﬁa@n by prepagative HPLC MS
(EBIgHN B 560 54f+Ht ernatively, 96-well microtiter
plates can be ‘coatéd with ICAM2/1g (R & D Systens,
Inc., Mnneapolis, MN) or ICAM3/Ig(R&D3ysterrs,
Inc., Mnneapolis, M) t Exmnple@e t he potency of

conpounds in th| S invention on ot her known LFA-1
> ce with 200 nL
: hepysulfanyl]-

‘ ), o_ooo-
rrL of a 1% héu Ilam’h fpi @Ndlﬁ@ ﬁ@é#ﬂ)@x ﬂlcpé'&’d%mlﬂel} PBS.
After a 1- hour incubation at room tenper . the

wel | washed once with RPM - 1640 nedi a
cont@?ﬁ ST%%Q?@QPEQ Hhaex Exemple § ee] foumweﬁ atikzing dr-oxo-

pl&&‘iﬁ"lﬁéh%hrﬁ%ﬂﬁd@a%ﬁ%@ﬂbgé&tﬂ%%ﬁ g‘ﬁ(e ohe. %Pé‘?@gf‘&)) m/z 603.6

concentration at
(M+H").

Example 27

1-Morpholin-4-yl-3-{4—[3—( piperidin-3-ylamino)-phenyisulfanyl]-2. 3-bis-

trifluoromethyl-phenyl}-propenone

[0286] The procedure from Example 8 was followed utilizing N-BOC-3-
piperidone as the starting ketone. The intermediate Boc protected piperidine was
deprotected by subjection to 1 mL of TFA (no solvent). HPLC analysis showed
quantitative conversion to the product. The crude reaction was concentrated and
dissolved in DMSO for purification by preparative HPLC. The compound was
submitted as a racemic mixture. MS (ESI (+)) m/z 560.7 (M+H™).
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is inhibited by 50% (1 C50), conpounds were first
serially diluted in DMSO to achi eve a range of

W@ 0095008700 concentrati ons. Each dil uted DVSO st PCRUSESS/014778
then added to ~0.8 nL of Adhesion Media at a
concentration 1.5-fold greater than the final desired
conpound concentration. T lsgconcentrati on of
DMSO in the | CAM1/1 g-co IEg(fnj' €2 8:d d not exceed
0.1% Two- hundred mcrollters (200 M ) of the
c oBr{A[8d(1cfE thyb-piperidinadtyéesnion )-hehwsulian i Scbisariflubethyl-

to replicate vvellﬁ ;l\h—! 3 fog Ie Eh cogound
concentration) i 2 wel |'s

adj acent to the outer edge of the mcrotiter plate

ver e [0R87]ugee rbcéﬂt@re@%m E%&Hh@&é@wéﬁéﬂb t - -
instead fill eoPV\/l th O. of 'Adhesi on l\/leWébu mlﬁ{egeN ethyl-3

pf:ﬂeé'ld%e\ﬁ@rt@etsrﬁ%’iﬁmgt'@t@@ﬁ aThemmmuadh/m sulinéted as a racemic

t [ 0251] A suspension of
'c&ﬁr ??Qﬁ’f@% ?gg%h@ﬁri% )EBV-transfor med B cel |
Iine expressing the IL-8 receptor; Sadhu et a!., J

| munol 160: 5622- 5628, 19B&anWsle 29r epar ed cont ai ni ng
0. 75x1 06 ceIIs/rrL in AdheS| on Media plus 90 ng/nL of

P 3-bis-trifluoromethyl-

- DICYC . inephenvisyl

suspensi on was t BgBn qgrgop SNy AbnLhe
mcrotiter plate contai ed compound
i n Adhesi on Media. The m crotiter plates were

i nculd88l Tbe rgoceduratieam |Examn1m61\m§ falldwedQtiliningbhtios-

R8P 2SR of o 5 BB APt Yo it

aphedrai mixuaeedVisi(EiS] $epinprGdseaveRer ki nEl mer, Inc.,
No. 1450-461), and incubated for an additi onal 90

m nutes at roomtenperature. [0252] To renove
non- adherent cells fromt iter plate, the
contents of the wells were gently decant ed and the

Were staineo y Td
crystal phenyl}- 1-morphoI|n 4-yl-propenone

[0289] The procedure from Example 8 was followed utilizing 1-benzyl-
pyrrolidin-3-one as the starting ketone. MS (ESI (+)) m/z 636.7 (M+H*).

Example 31

3-{4-[3-(1-iso-butyl-piperid in-4-ylamino)-phenylsulfanyl]-2, 3-bis-trifluoromethyl-

phenyl}-1-morpholin-4-yl-propenone

[0290] The procedure from Example 8 was followed utilizing 1-iso-butyl-4-
piperidone as the starting ketone. MS (ESI (+)) m/z 616.5 (M+H™).
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violet solution. After 5 mnutes, the plates were
washed by subnersion in dH Oto renove the excess
wa@eoostied77e/i ol et sol ution. Then 70 nL of dH2O aPdI/RSDOsN14778
of 95% Et OH were added to each well to extract the
crystal violet fromthe cells. Absorbance was neasured
15 - 60 mnutes |ater at @Z&%i@ an ELI SA plate
reader. The percent inhibitTion candi dat e conpound
was cal cuI atled b}/ u5| ng equat| on (1) above [0253] Al l

‘conpo g \f ) B¥lamino)-
this assg 30 Prol}feratlon
Assay [0Z5a7 Ry ot | PENRDEhe

used to determ ne the ef fect of small m)I ecul e

ant afeao iyt §'hefprbEé\lereCfrorﬁ Belrhplereolvias eslRdvietui@ithg 1,2,2,6,6-
i vati on. can provide a neasure of t he

Pﬁ{’ VEP'P@%'@n% @nsfaﬁhpﬁ%lag;heé@q r M8 del (+)) miz 630.5
Mmpr)/l dual to the alloantigens present on the cells of
a second individual, provided they are m smatched in
hi st oconpatibility I oci. This proliferative response
can be initiated by the eByamgmter®3 of the T cell
receptor and several co-stinulatory receptors present

f

he. co-stinul a
"l.3 OO o I

I ONIC aci o 2e . R)
170(2) 431- 4t4i$|uoﬂ&ﬁ81>h BfRer |§19fa@|l ienter et
al., J Immuno A-1
li gand | CAM 1 can row de a costl nmul at ory signal for T

cel | Or?e‘a@épiflaem@@w@tcé&@mmeét Bl (6fammph@1yrsw@nwg 2,3-bis-

o5 B 1 O L v

dissolkd in 188 VM 2hd B5(I5bf Biting wasl@fed Gl'hé\reé@%n was
Seventer et al., J Immunol 149(12):3872- 80 19

cenjed |t®r9f€ttth©fm etifane swfanyt eleride(4.C0d-, ife¢d atrad) was added. The
T L 0 LR S Syt or
additional 0.5 hr. The crude reaction was diluted with DMSO and purified by
preparative HPLC. "H NMR (CDCls, 300 MHz) 6 1.38 (t, J=7 Hz, 3H), 3.15 (q,
J=7 Hz, 2H), 3.55-3.76 (m, 8H), 6.57 (d, J=15 Hz, 1H), 6.65 (m, 1H), 7.15-7.26 (m
2H), 7.26-7.47 (m, 3H), 7.84 (m, 1H); MS (ESI (+)) m/z 569.3 (M+H™).

Example 34

2,2,2-Trifluoroethanesulfonic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-

trifluoromethyl-phenylsulfanyll-phenyll-amide

[0293] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-
trifluoromethyl-phenyl}-1-morpholin-4-yl-propenone (20 mg, 0.42 mmol), was
dissolved in 180 uL. DCM and 8 uL of pyridine was added. The reaction was
cooled to 0°C then trifluoroethane sulfonyl chloride (4.2 ulL, 0.44 mmol) was
added. The reaction was allowed to stir at 0°C for 0.5 hr then at room
temperature for an additional 0.5 hr. The crude reaction was diluted with DMSO
and purified by preparative HPLC. 'H NMR ((CD3).CO, 300 MHz) & 3.54-3.76 (m,
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phosphol i pi d hydrol ysis and sustai ned i ncrease of
intracel lul ar Ca2+ | evels. [0255] Experinental design
woRis1e%76 s wel | established. (See, e.g., CurrPeI/US2005/014778
Protocols in Imunol ogy, Ed. John E. Colligan et al.,
John Wley & Sons, 1999). Human peri pheral bl ood
8F)NP39q e FE1 | SHWer q3igolj2 f 7 I
??om t\%g di f?gﬁeﬁmﬁgr@’ ymu}gllzhgHWe%ggi(Frﬁtgg)az&gﬂM (m,
b 7280004 4 2HD09.671ns, 1H);HEB (ESh¢e)m/ate3B3 (MERE).
bl ood was diluted three-fold wth RPM-1640 cont al ni ng

25 MM Hepes (pH 7.4), 2 n‘g L-ﬂllut mne, 2 g/L sodium
bi carbonate, 10 U/ nlL peni & e and 10 ng/ nm.

streptomycin. In 50 nL pol ypropyl ene centrifuge tubes,

Corp., No. 1077) a D R geri fuged at 514
x g for 30 mnutes at roomtenperature w thout

br akj ALEen Lf I uf f oat

cont %ﬂ gﬁ-bﬁg rgﬁ%hﬁ%‘?&%@g'&é :?r@ﬁ% A Hg?ﬁé@?mgépﬁ@a\y\lg§ulfonyl
chlptigke B the starting snion\d @hidrideu M SEES | g#j)uﬁ&os55.1 (M+H*).
approximately five-fold with RPM 1640 and mi xed by

gentl e inversion. Tubes re then centrifuged at 910 x

g for 10 minutes at roomvgﬁﬁgi%ﬁﬁre. The super nat ant

was aspirated, and the cells were resuspended in MR
medPr@paREM-siifdiic eerf @[l (3meRYdIdt Al-8X%0! 9 2 hic.
serun(HyCd one), 25 m\/lwl— @muOHJ/lifﬁﬁ’k/l g%&.‘”@ropenvl) 2.3-bis
L- gl ut am ne, ! flyonomethylphesivisu Boylkpbent®-adiide
penicillin G and 10 ng/ nL streptonycin) and adj usted

bl | 06 cells/nl. [0256
To aPPou 1 i BRERAAE It b Bimie s Pos Ao uBliae prasape suffony
chiwidesas therstaningsalfhyl ohioridér MSTESH(A)PnTS 555P (")
ra

donor") were irradiated with approxi mately 1500
emtted froma 137Cs source (Mark | Irradiator,
Shepard and Associ ates). d cells remained
'~ viable during the course of the MR but did not
pr oBufapieat-8uifonit SEROISLL-tRRIrb RAN-4 ropenyl)-2,3-bis-

Non-irradiated cel[Ts froma s
trifluoromethyl-phenylsuifanyl]l-phenyi}-amide

[0296] The procedure for Example 33 was run utilizing butane sulfony!
chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 597.5 (M+H™).

Example 38

N-{3-[4-( 3—Morpho|in-4-vl-3—oxo—propenvl)—2,3-bis—trifluoromethvl-phenvlsulfanvl]—
phenyh}-C-pyridin-4-yl-methanesulfonamide

[0297] The procedure for Example 33 was run utilizing 4-pyridylmethyl
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 632.2 (M+H").
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donor (referred to as "the responder”) were added 1:1
(50 M _:50 mM_) with irradiated cells fromthe donor

WO 2008/18670el | round-bottom m crotiter plate. BaChuUsmios/014778
al so contained 100 nml _ of either LFA-1 inhibitor or
M.R nedi a alone in the case of the positive control. A
negative control, designefxamgle@gesent an aut ol ogous
antigen response, of 50 ni of irradi ated responder

nL of non |rrad|ated responder cells was
atbholin-4<Wl-3-oxpBropeny —Zr%blsﬂlflmmmethvl -phenylisulfanyl]-

i nhi bitors, eny B oy fih-2- |ﬁﬂa‘th§?é§u‘l’f§ 8hi
snall-nnlecul W ce
their final desired concentratlon in MR nedi a. Snal

nol ell298] aihha goodeartuse fier Examplecad wastraatutitiziaty Z—pW?dlylmethyl
1
SO RhERR R om0 SuBRV NGB S, (RS St 632.3 (M),

final concentrations ranging from2,000 to 16 ng/ niL.

Six replicate wells were Eﬁg,ﬁ@@aoeach concentration

of LFA-1 inhibitor. The welTs adjacent to the outer
of the mcrc?tlter pI ate vver3e notﬂused for a MR

assay pI ates S W
at nosphere. 2 .
three identical I\/LR pI at es were prepared The

supei®@0aht Shé pronetdure fordbeanpler3s was V@ﬁbﬁ%?{ Bdésbfﬁiylmethyl
nd. fiv folovvln initiation of the
sOP§ReAEian 26 er Starfa et shltide. SHESL N on/zi602.3 (M+H").

six replicate wells harvested on either day three or
day five was pooled and sty rﬁ 41 70C in a 96-deepwel |

pol ypropyl ene pl ate covere silicone gasket. To
assesscell prollferatlon onthethlrd MR plate, 1
prehe 3 QYLD i =phefylsulfanyl]-

of the MR
hours | ater,

[0300] The procedure for Example 33 was run utilizing benzene sulfonyl
chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 617.2 (M+H™).

Example 42

2-Fluoro-N-{3-[4-( 3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyi-

phenylsulfanyll-phenvil-benzenesulfonamide

[0301] The procedure for Example 33 was run utilizing 2-fluorobenzene
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 635.2 (M+H"),

Example 43

3-Fluoro-N-{3-[4-( 3-morpholin-4-yl-3-oxo-propenvyi)-2,3-bis-trifluoromethyl-

phenylsulfanyl]-phenyl}-benzenesulfonamide

[0302] The procedure for Example 33 was run utilizing 3-fluorobenzene
sulfonyl chloride as the starting sulfony! chioride. MS (ESI (+)) m/z 635.2 (M+H™).
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the cells fromeach well were harvested onto gl ass
fiber filter plates (PerkinElnmer Unifilter-96 G-/ C
w@b@sass77No. 6005147) using a Packard Filt er MaPE€T/US2005/014778
Har vest er (Packard I nstrument Co.). 3H Thym di ne
i ncorporation was neasured as counts per mnute (cpm
in a scintillation countegyxf gaud TopCount - NXT(tm) ).
[ 0259] The nean cpmfromF‘r%irta‘t wel I s was
determ ned for each inhibitor concentrat| on, as well
4 e 3¢[4t (3 tatinit-1)3-@xd-progeny -8, 3-bist toifl og@nsethyl-

M.R) controls i ned €
aut ol ogous M RS=mas dedHonat ed 26 RERYINAICe, Nt s,
and was subtracted fromthe nmean cpm obt ained fromthe

posi [lol306] cOhé ipobceatite FdrExarplei 38 Wk reaMbligsiRg 41forobenzene
d to the nean cpm

Lﬁteg{nzyf Prollferatlonls normal i ze
s RRIRMAR asiBe sbarting suteny! whiasideorMSi (ESI (+))ie/z 635.3 (M+H"),
al | ogeneic MLR by using equation (2): " . , . _ (nean

i nhi bitor cpm -nmean back .. %

‘proliferation = 100 x - (gf?& Ié:%')posi tive control cpm
-mean background cpm [0260] In one enbodi nent, the
pot-srethviell-{BHd-(Sanpmietinidsyli-Srdio atree iyl )-8 e3-bisrtiflii@methyl-
t he conpound goncen ich ce

proliferatio Ch Vi B ;a8 TS dignamide one
enbodi ment, wherein upon subjectlng the compound to a

T cqbBo# { ofid Brédddere ﬁﬁ‘%mél@%ﬁ%%‘ﬁ‘ﬁhﬁ%ﬁ% L rhéﬂfé‘ﬁbenzene

ECso of |l ess than or equal to about
sutfegyl @rlonide astthe ftasting gulfonyl ehiaiidet MS&‘ESIM(ﬂ)) nalz 683, (M+H").
of less than or equal to about 0.03 nM [0261]

Cyt oki ne nmeasurenents, e. mble IFN-g , and TNF-a,
were al so determ ned on M atants harvested on
day 3 (IL-2) and day 5 (IFN-a and TNF-a) . Cytokine

c ghefiyle-{31i4-(enerphetiednyl:Bdxdprowsery)-EBHS thildsromethyl-

(Bi osource Internati.on based on standard curves
generated wi t uifany]- -agnzenesulfonamide

[0305] The procedure for Example 33 was run utilizing 3-methylbenzene
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 631.3 (M+H™).

Example 47

2-Chloro-N-{3-[4-( 3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-

phenylsulfanyl]-phenyl}-benzenesulfonamide

[0306] The procedure for Example 33 was run utilizing 2-chlorobenzene
sulfony! chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 651.0 (M+H"

Example 48

3-Chloro-N-{3-[4-( 3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-

phenylsulfanyl]-phenyll-benzenesulfonamide

[0307] The procedure for Example 33 was run utilizing 3-chlorobenzene
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 651.0 (M+H™).
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standards diluted in MR nmedi a. The background | evel
of cytokine production was established as the nean
W@ i0sk037120 concentrati on of the autol ogous MR PATES10850M4778
cyt oki ne concentration of the allogeneic MLR in the
absence of inhibitor was used as the positive control.
The I evel of cytokine pre e inhibitor-treated
M.Rs relative to the posim represented the
percent maxi mal response and was calculated by usi ng
eqdaehloro-N\3{3-[44mmaraholired podsexc=pfopean| i) Bildistrifluoromethyl-
cyt oki ne cone, backgr ound cytoklne cone. ) (3)
100 x - (mean - Siemi-benzanesulfengmide rean
background cyt oki ne cone.)Exanple 1

3- Fu[(H308¥ Whelprﬁbédlh@fbﬂEﬂaHmé)BQWu‘ﬁ @@4 chlorobenzene
acrylic acid (25 g, nmol vvasa d 6°R!
SB'?O"MPHW 'é’ﬁ@scﬁﬁllecﬁ{@'d'@gaﬁwonhlechi@m i M8 (fﬁl @9pingzl65 0.0 (M+H™),

00C. Thionyl chloride (19.8 ni, 272 nmol) was then

added over 15 m nutes. ThE |L|| i,an was al lowed to
warmto roomtenperature véé&%—é-#& and the reaction

went fromcloudy to clear the next m)rnl ng. In a

s xyEN 48444 80natpholinweyIFg b |-Qe-@i§0lriﬂuorometh I-
nmor phol i ne (47.5 mere adde
flask was br ogHs AN : ': =0- ng t he
furan was then added dropvvl se by addition funnel to

the [OGODRATES lpHbdeure M Bk h o

addi t | onFt he S0l Ut i 0N Was %P%&%ﬁ’a%” U?"%'HS B @\%tthoxybenzene
sylonybehiptide agritie starting sulfany chioritiee MEaES| gm))was 6418 (M+H").
extracted twwce with 1 NHClI, twice with brine, and

dri ed over sodi um sul f at The organi c |l ayer was then

decol ori zed by carbon anm{;—fat ed to dryness.

Thi s yiel ded a pale yellow solid (87% 32.5 g, 156
Nﬂ‘ﬁ}[‘b-(&mrbhﬂlr(-@wﬁox@ﬁﬂ)d\#ﬂ&'))&,3-bis-trifluoromethvl-phenvlsulfanvl]-

phenyl}-2-nitro-benzenesulfonamide

[0310] The procedure for Example 33 was run utilizing 2-nitrobenzene
sulfonyl chioride as the starting sulfonyl chloride. MS (ESI (+)) m/z 662.1(M+H"),

Example 52

N-{3-[4-( 3-Morpholin-4-v|—3-oxo-propenvl)—2,3—bis-trifluoromethvl—phenvlsuIfanvl]—

phenyl}-3-nitro-benzenesulfonamide

[0311] The procedure for Example 33 was run utilizing 3-nitrobenzene
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 662.1(M+H"™).

Example 53

N-{3-[4-( 3-MorphoIin-4-vl-3-oxo-propenvl)—2,3-bis-trifluoromethvl-phenvlsulfanvl]—

phenyl}-4-nitro-benzenesulfonamide

[0312] The procedure for Example 33 was run utilizing 4-nitrobenzene
sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 662.1(M+H").
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d 3.60-3.78 (m 8H), 6.48 (q, J=2 Hz, 1H), 6.58 (d,

J=3 Hz, 1H), 6.78 (d, J=16 Hz, 1H), 7.45-7.53 (m 2H);
WORSHEBI77 +)) mz 208.1 (MtH+). Exanple 2 PCT/US2005/014778

3- (4- Hvdroxy-2, 3-bis-trifluoronethyl -phenyl)-1-norphol

i n-4-yl - propenone [0263] A solution of

3-furan-2-yl - 1-norpholin-é¥l.: enone (32 g, 106

nmmol) in 80 nmL of dichl org%(éh‘a['ﬁég%as prepared and

placed in a Parr stirred reactor. The reactor was

c domethaxy-NZ8d4gBemarphblinid-yk3-bxd-grepanyiwarPbi-thfluyenethyl-

(50 g, 219 mm .. The was _allowed to

cone to room 8% VAR, enzepgsylfonamiden e

reacti on was heated to 115C for 23 hr. HPLC anal ysis

showgB 130 e THe rOGSRIa T ty herd.

di c\r?lmgr oz_t hanzﬁgol ut i oﬁﬁ%mpﬁ%§g%:‘?cdé'ﬂ?j rtﬂz]l?@g gaﬁ{(?t hc]_)t%enzene
syfsvyRblotigeias thectantingfsufooyll aariiehabls. (ERir(e)) m/z 647.3 (M+H").

trifluoride diethyl etherate (29.65 nL, 234 mmol) was

added to the reaction and%;(gal lllxgg for three hours.

The crude was concentr at ified by colum

chr omat ography using 2:3 ethyl acetate/hexanes (47%
N-{3-[4-13-Maonphplin-HH/ 1 MVEXd y

8H), 6.47 (d, J=15

(d, J=8 Hz, 1H)RhenyizCw

Tri fl uor omet hanesul foni c acid

& § f[osgﬁ]; 21;1149 ggdt’%e)rduir%%fﬁzé?ﬁﬂ%%%é 2urt uBliShg bEhYN R nyi
chioride g dhe giaringsuifenyl chiorider dBtESI (phenyles112 (vsphpl

i n-4-yl propenone (8.8 g, 23.8 mmol ) was di ssolved in

100 m _ of dichl oronet ha and, 6 of pyridine was

added. The reaction was g@-’@@ﬁ—ﬁ%oc and triflic

anhydri de was added slowy. After warmng to room

S-Meathelriab xazmi¢-Besutfonid acit {945-(3aRGRHOlIMIACHA-Mokd-pFSbShvh-2. 3-bis-

N HCl, twice with a cold saturated bicarbonate
sol uti on, andl amethyl-phenylsulfanyl]-phenyll-amide

[0315] The procedure for Example 33 wés run utilizing 5-methyl-

isoxazole-3-sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z
622.2 (M+H™).

Example 57

Thiophene-2-sulfonic acid { 3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-

trifluoromethyl-phenylsulfanyl]-phenyl}-amide

[0316] The procedure for Example 33 was run utilizing thiophene-2-
sulfonyl! chloride as the starting sulfonyl chloride. MS (ESI (+)) m/z 622.9 (M+H").
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dried with sodiumsulfate, filtered and concentrat ed.

(80% 9.2g). 1H NWR (CDCI 3, 300 MHz) d 3.57-3.78 (m
W@R)05/163766 (d, J = 15 Hz, 1H), 7.65 (d, J=8 HzPCWH§2005/014778

7.78 (d, J =8 Hz, 1H), 7.85-7.93 (m 1H). Exanple 4

3-["4-(3- Am no- phenyl sul fanyl )-2, 3-bi s-trifl uoronet hyl

- phenvn- 1- nor phol i n-4-yl peQRgiesgl 0265] 3- Am no

t hi ophenol (2.75 nL, 25.7 nmol) was dissolved in 86 nL

of etrahydrofuran (THF) and placed at -17C. Lithium
t - Alophene-7-suipic agil {3-[dnisSmoteholindtyb3-axd-progenyl)-2,3-bis-
reacti on was tﬁle?’éﬁﬁl : 4! romteere

bef ore being T ,
bottom f | ask, trlfluoronethanesulfonlc aci d

4- ( 3108d7phdhe rpmchuféf@x@xanﬁpleeswmaszuﬁwnahgItlﬁubpﬁéﬁ@t%
Foi‘é’ ﬁlhegg cg}s’ter was di ssolved in 53 THF and .
syjjonyLehlofide pgdhe pirrting sulfory shiatids. aMﬁn((E-SlKr*Brm@rﬁ% 1 (M+H").

was then cannulated into the round bottom fl ask

containing trifluoronmethgaggy Bié)g?c acid
4- ( 3- nor phol i n-4-yl - 3- 0x0- )

2, 3-bi s- trlfluororrethyl-henyl ester at

-78C. After

one $uMethanesy - 4a(3-inog
The reagi: t
chr omat g; ”%p?fﬁ@@:fﬁﬁgﬁ% LVl

(61% 5.91 4). 1H NVR (DVBO do. 300 Miz) d 3.57.3 78
(m [8B)8] 5THE pteceddid forsxénfie B3 WaS r@rH)JtlIlZnéS (t, J=8

J=15 Hz 1
m%@u@owtbmesﬂﬁony@t@gw@ as?hgs@mgéylfonxﬂ;ch@@lde( -|l\)|$ (ESI

+3 i/ _ ﬁwtﬁg) Exanpl e 5
( ?rﬁf’%%BMe ylI am no- phenyl sul fanyl )-2, 3-bis-trifluorom

et hyl - phenvn- 1- nor phol i n-4- yl - propenone [00100] The
product of Exanple 4 , Example 60
3-[4-(3-am no- phenyl sul fanyl )-2,3-bistrifl uor orret hyl -

%‘;@M%N%PIQ% morp%llnpé{ vlp(? rg)())(gepr Den\mg 2, 3 b|s trlfluoromethvl-

phenylsulfanyl]-phenyl}-benzenesulfonamide

[0319] The procedure for Example 33 was run utilizing 2,6-

dichlorobenzene sulfonyl chloride as the starting sulfonyl chloride. MS (ESI (+))
m/z 684.9 (M+H").

Example 61

Amino sulfonic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-

trifluoromethyl-phenylsulfanyll-phenyll-amide

[0320] The procedure for Example 33 was run utilizing amino sulfonyl
chioride as the starting sulfonyl chloride. MS (ESI (+)) m/z 556.1 (M+H™).

80



di ssolved in 240 m _ of di methylformam de (DVF) then

met hyl iodide (10.61 nmL, 0.26 nmpol) and potassium
wearbasare (14 ng, 0.10 nmol) were added. The PERUB10051014778

proceeded very slowy at roomtenperature to about 50%

conversion over three days. 40% was nononet hyl ated and

10% was di met hyl at ed. The gxaugifierg@act i on was dil uted

with DMF and purified by preparatrve HPLC to give the

pure nono- net hyl ated product. M5 (ESI (+)) mz 491 .1

hyl aminessuloric@aid {3-[4- (3-morpholin-4-yl-3-oxo- propenvl) 2,3-bis-

4-13-14-(3-nm nuBHrﬂgfthbhen\ﬂ SlffnvﬂPenneYn\A} azrhgdebI s-trif

| uor onet hyl phenytstt
phenyl am nol - cycl ohexanecar boxylic acid [0266] The

pr od{(321¢f Theqrpteddre for Example 33 was run utilizing dlmeth){l amino
Fﬁﬁ ani no- phenylsulfanll) 2,3-bistrifluoronet

Sb'ﬂjéfw lofidg s ths! atﬁﬂmgﬁulfsﬂmmﬁ@m@ (ME &9 (+))3mizs584 1 (M+H").

mrol ), was dissolved in 27 m _ of dichl oroethane and

1.1 nml_ of acetic acid wagyg gﬁ Et hyl

4- oxocycl ohexanecar boxyl a m., 9.45 mmol) then

sodi um tri acet oxybor ohydri de (2. 67 g, 12.6 mmol) were
addeapeopyl-8H8-[Ad3anprpholins!-wl-3-owe b ropeisyl)-2, Pwiertriflghviomethyi-

HPLC anal ysi s shovved th g nce of the two product
peaks in a 3:7 ratlg—fﬁz%—%m,‘—%@ﬁct was
extracted twice with sodi um bi carbonate and twice with

br i nf932ef oTRe Pradug dNEtxlamm@l aesl[w%%nhatpﬁfé}@@sulfanyl) -2,3-bis-
oncentration to |veayelow0|l ol
tr@uemeﬁ@a Pfﬁﬁrbﬂbbra@r@hphreﬁaylaxrop@nmczm 0t032 mebl), was

d%g@%@ﬁ%ggﬁ t'égli apAEoBrapy lgga)léﬁsq?ge 78 svan Iﬂ?i O78 mmol) and
trlgn ilgmin 3 HE' yiodsahnis) \Héﬂeoé’(ﬁjé’&?rﬁPL%énhéiagﬂg % un%ﬁrﬁﬂg

_brought up in water.” 1 N HCL was t
oveBigbtshewed etianfiative fomvation df thagprotict. rdsutiudd resction was

aipitq BEPRRS hhdRuiet B3 BeSeaie HilG " Mik (5Histlde, 00
MHz) § 1.08 (d, J = 7 Hz, 6H), 3.54-3.78 (m, 9H), 6.07 (d, J = 8 Hz, 1H), 7.07 (d,

J =8 Hz, 1H), 7.19(d, J = 16 Hz, 1H), 7.31 (d, J = 8 Hz, 1H), 7.35 (t, J = 8 Hz,
1H), 7.42 (d, 8 Hz, 1H), 7.63-7.71 (m, 2H), 8.01 (d, J = 8 Hz, 1H), 8.53 (s, 1H); MS
(ESI (+)) m/z 562.3 (M+H").

—

Example 64

1-Methyl-3-{3-[4-( 3-morpholin-4-yl-3-oxo-propeny!)-2 3-bis-trifluoromethyl-

phenylsuifanyll-phenyl}-urea

[0323] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-
»trifluoromethyl-bhenyI]-1-morpholin-4—yl-propenone (25 mg, 0.052 mmol), was
dissolved in 225 uL. THF and methyl isocyanate (5.93 uL, 0.104 mmol) was
added. HPLC analysis after stirring o/n showed quantitative formation of the
product. The crude reaction was diluted with DMSO and purified by preparative
HPLC. "H NMR (DMSO-dg, 300 MHz) 8 2.62 (d, J = 5 Hz, 3H), 3.53-3.70 (m, 8H)
6.09 (d, J =5 Hz, 1H), 7.07 (d, J =7 Hz, 1H), 7.20 (d, J = 15 Hz, 1H), 7.31 (d,
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water. The isomeric products were identified as cis

and trans about the cycl ohexane ring by solving X-ray
w@owsyei7ad structures with LFA-1 . The ci sconppumn@s2005/014778

elutes last on the HPLC and is the mgjor product. G s:

1H NVMR (CDCl 3, 300 MHz) d 1.56-2.07 (m 8H), 259(m

JHB Ha3 145 135 R~ 83—152’9*26 778477( | f;f'?ﬁ% ﬁ1)2(7d63 374%m, 2H),

8(Q¥ (olJ d? 8Ii'|Z 11H=ﬂ). 87/58(@ THAISNEST ))) Ve 5F2H (ww) m z
603.5 (MrH+) . Trans: 1H NWVR (CDCI3, 300 Miz) d 1.26

(m 2H), 1.56 (m 2H), 2.15 (m 4H), 2.35 (m 1H),
3.25 (m 1H), 3.57-3.78 (E&‘—-él%—g? .57 (d, J=15 Hz,
1H), 6.80-6.99 (m 2H), 7.24-7.32 (m 2H), 7.41 (d,

J=914Hthyid3#3-[4Z
i VJSEI;( a[rpl(:gﬁ??%?g#s -Myl-BHxo-HRiehl)-A $pis-HRkicfHA eyl

4- (3-r4- ( 3- nor phol i phenysulfaryllphenyames) - 2. 3- bis-trif

| uor onet h yl phenyl sul fanyl I -

P ooig2), "Phe BYSLATE BRERIRIRS faf ol Bty Sy
isbeyanate astthe lsta’tlug esboyanatee MBL(ESlf(+ghﬁ/sz4B?B (Mg z.Ct
Trans: 1H NWMR (CDCl 3, 300 MHz) (m 2H), 1.5

(m 2H), 2.15 (m 4H), 2. 5 1H), 3.25 (m 1H),
3.57-3.78 (m 8H), 6.57 ( , 1H), 6.80-6.99
(m 2H), 7.24-7.32 (m 2H) 7.41 (d, J=9 Hz,

1H),
gﬁ%p@ -RibroRvlint tyi-3Mxd-EFlpenih)2, 8lkgs- ﬁ'ﬂﬁro?or{'lw)phenvlsulfanvl]-

- 3-f4-(3- C,\/cl obut yl ani phepyiedviropykaneal ) - 2, 3- bis-triflu

or onet hyl - phenyll 1- norpholin-4-yl-propenone [0268]

I 1B338L e brdek AR i Exampie 533ugs tollowac iiging: prgpy
isqdyampate aéthrmswmxhg rsoéya/matar METEBE (43 M/E%620%5 gﬁZH ).

mml ), was dissolved.in 450 nL of di'chl oroet hane and
19 nL of acetic acid was _added cl obut anone ( 11.6
nL., 0.16 mmol) then sodi L&Q’lﬂﬁc&oxyborohydri de (44
ny,
1-Butyl-3-{3-[4~( 3-morpholin-4-yl-3-oxo-propenyl)-2, 3-bis-trifluoromethyl-

phenylsulfanyl]-phenyl}-urea

[0326] The procedure for Example 64 was followed utilizing butyl
isocyanate as the starting isocyanate. MS (ESI (+)) m/z 576.5 (M+H™M),

Example 68

1-Cyclopentyl-3-{3-[4-( 3—morpholin-4-vl—3-oxo-propenvl)—2,3-bis—trif|uoromethvl-

phenylsulianyl]l-phenyl}-urea

[0327] The procedure for Example 64 was followed utilizing cyclopentyl
isocyanate as the starting isocyanate. MS (ESI (+)) m/z 588.4 (M+H™).
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0.208 mml) were added and the reaction was allowed to

stir overnight. The crude reaction m xture was dil uted
wWowek/1oWB0O and purified by preparati ve HPLC asPC€T@s2005/014778

trifluoroacetam de salt. 1H NV\R (DMSO-d 6, 300 MHz) d

1.65-1 .85 (m 4H), 2.26-2.35 (m 2H), 3.53-3.71 (m

8H), 3.82 (m 1H), 6.59-6, 6.68 (d, J =8

Hz, 1H), 7.17-7.23 (m ZHMM 1H), 803(d J =

; M5B (ESI (+)) mz 531 .3 (MtH+) . Exanple 9

= 8.3bis ﬁuoromethvl -phenylsulfanyl]-

p-2. 3-bis-trifluoronethyl nyl syl fanv p-
phenyl am nol - cycl opentmmiﬂ—ﬁn € = 0269] The

procedure from Exanple 6 was followed utilizing

2- o}aB38]| tedureder Exanpi
gt arting k It,‘gnmem %/ISu ESI iaﬁﬁéé?gw%goﬂé&("%ﬁﬂ?mha%henyl

isecyARAtE Aot qiqctmlg)cyana S (ESI (+)) m/z 596.2 (M+H"),

(2- Met hyl ene- cvcl opr opanecar boxyl i ¢ aci d)

am no- phenyl sul fanvD- 2. 3-

bis-trifluoronethyl - pheny%qlq'lr%-rzghol i n-4-yl - propenone
[0270] The procedure from Exanple 6 was fol |l owed

ut QMWFQMHWBFMMhi/l¢-2¢8‘~blé—t¢|’ﬂhwomethvl-
ester as the starting al dei de. The reaction proceeded
to give conpletely Bﬂguﬁﬂ%ﬁé&%&&[&w : . The :
stereochem stry about the two cycl opropyl rings was

pri nfo320y Themsocddifie FOMPRAME Ie"@tﬁw%%*?&?lc?\kgéjuﬁﬁznﬁ%b pey!

m xture of isonmers about the cycl oprop
|sp¢ya}nq{¢ 2sghe starting isgcyangieanidSe(ESI (+)) m/z 610. 5 (M+H* )
3-(4-13-f(3,5-D net hyl -i soxazol -4-yl net hyl ) -am no] - phe

nyl sul fanyl) -2, 3- bi strifl o} é
phenyl ) - 1- nor phol i n-4-yl -pro-p-gEmZi [0271] The

rocedure from Exanple 8 was followed utilizing
@M@Mﬁﬂ%xo-mopenvl)-Z,3-bis-trif|uoromethvl-phenvlsuIfanvl]-

phenyl}-3-(2-thiophen-2-yl-ethyl)-urea

[0330] The procedure for Example 64 was followed utilizing 2-(2-

isocyanato-etHyl)-thiophene as the starting isocyanate. MS (ESI (+)) m/z 630.4
(M+H") |

Example 72

(3-{3-[4-( 3-MorphoIin-4—v|—3-oxo-propenvl)-2,3-bis-trifluoromethvl-phenvlsuIfanvl]-

phenyl}-ureido)-acetic acid

[0331] The procedure for Example 64 was followed utilizing éthyl
isocyanatoacetate as the starting isocyanate. The purified product was then
hydrolyzed in 2:1 THF/H,0 by adding 2N LiOH until basic. The crude was then
concentrated and diluted in DMSO for preparative HPLC purification. MS (ESI
(+)) m/z 578.3 (M+H").
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4-yl)-acetal dehyde as the starting al dehyde. M5 (ESI

(+)) mz 586.4 (M+H+). Exanple 12 . .
W@2(044037Benzyl am no- phenyl sul fanyl ) - 2, 3- bi s-t PCT/USHODM4778

et hyl - phenyl | - 1- nor phol i n-4- yl - propenone [0272] The

procedure from Exanple 8 was foll owed utilizing

benzal dehyde as the start Bxgngpigefyde. MS (ESI (+))
mz 567.4 (M+H+) . Exanpl e‘IB%s_

3-{4-r3; (4-Methyl -cvcl ohexyl ani no) - phenyl sul f anyl | -2, 3
- bi S_ﬁsﬁ&m«a OHREnyit3-0x0-propenyl)-2,3-bis-trifluoromethyl-

1- hol i n- 4z - ! nple 14 Trans .
3-?2?3?('4? ARl e ' yl1-2,3

-bis-trifluoromethyl phenyl) -

1- no[qAad] i ﬁhé-wbemmdooﬁx?ir@weat X?é%ﬁo%@é@%ﬁﬁné@m
, le 8 was f dutilizjing 4- _
'S%?%tgwﬂm%%l %S slreting @pgywtﬁam@unﬂm pracust was then

i i hOr ' Je eact i,on.
P oly2Re e S RSO ading APLORY Bt S TR EBdies then
cameeritigded ang dilfiteshioD MSEOrfor pﬁeparamisé ggm_ott: pasifigatish. t IS (ESI
[ ' ti n roduc
<+§?§P??§2%“@81H3626?Es?”(+');reﬁf? 573 3 (MrHH) . Trans
(ESI (+)) mz 573.5 (M+H+) . Exanple 15

i - Mor phol i n*-yl -SM-fS-Ct eEkaﬁ,% gzt hi opyran”-yl am noVp

henyl sul fanvn- . S-bistrifTOo0ro yl - phenvD- propenone

[0274] The procedure from Exanple 8 was foll owed
uti I’ié&@i&ﬂwwn-ﬂwﬁmmymenm)fﬂié-lm-trifh@romethvl-
starting ket o'?J?lenwéuffgrﬁllﬂ-&ﬁgr)lvl%rzeigg)?btﬁvr(i%w '

[0333] The procedure for Example 64 was followed utilizing 4-

isocyanatobutyric acid as the starting isocyanate. The purified product was then
hydrolyzed in 2:1 THF/H,0O by adding 2N LiOH until basic. The crude was then
concentrated and diluted in DMSO for preparative HPLC purification. MS (ESI
(+)) m/z 606.3 (M+H").

Example 75

Morpholine-4-carbdxvlic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2.3-bis-

trifluoromethyl-phenyisulfanyl]-phenyl-amide

[0334] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-
trifluoromethyl-phenyl}-1-morpholin-4-yl-propenone (25 mg, 0.052 mmol), was
dissolved in 400 pL. methylene chloride and 4-morpholinylcarbonyl chloride (9.12
uL, 0.078 mmol) was added. The reaction stirred at room temperature over the
weekend to give 60% conversion. The crude was then diluted in DMSO and
purified by preparative HPLC. "H NMR ((CD3).CO, 300 MHz) & 3.57-3.79 (m,
16H), 7.08-7.20 (m, 2H), 7.31-7.43 (m, 3H), 7.65-7.91 (m, 5H), 8.05-8.18 (s, 1H)
MS (ESI (+)) m/z 590.7 (M+H").
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Exanpl e 16 3-(4-[3-(1 ,1-D oxo-hexahvdro-1 _

A6-t hi opyr an- 4-yl am no) - phenyl sul fanvH 2, 3-bi strifl uor
We@e@tshyi770 phenyl ) - 1- nor phol i n- 4-yl - propenone [ PRWEP20051€14778

procedure from Exanple 8 was foll owed utilizing

1, 1- D oxotetrahydro- 1 |6-thiopyran-4- oge asdt he bed

starting ketone. The keto pare as descri be

in Rul eget al. J Og ChemEg(a emﬁe :1665. M5 (ESI (+))

m z 609 3 (I\/+H—|+h Exarrple 17

phopdravili-2\83bis-

ph qnyl suI fan < | -
phenyl | - prope\‘[f slre/s it a0 U st & ampl e 8
was followed utili zi ng tetrahydro- 4H pyr an- 4-one as

t he &%51] | Thelprbosture Wr ExSinplettd wasFolibded tili2igtlmethyl-
a@y?ggf@ 1% -Sag¥aRgio-ethiskestar as the startingisopyamatesThé aumﬁed

pSTPBS A BRI D10 o i AN i g baic. e
craydampmtr@mmdeukmmmanwsnnmlgdrmtnms@smk b@ébé?raﬁ\‘ié APLT

f fI de d hyl etherate. The
F’H‘r@‘aé“@i?f’ﬁn&?%r(ggb@f) u Ié}b%e@élfégl) %/o the procedures of
Exanples 3 and 4 to afford

3-[4-(3-am nophenyl sul f angkdmple 77
2,3-bis-trifluoronethyl - ﬁh?ﬁy%rmrpholln 4-yl - prope
no?e The3p:rsocedure from E_xanpl e 8 was t hen foI I owed

ket one. M5 (ESI
3-(4-[3-(1-Ethyl v
2, 3-bi s- trlfluoronethylphenyl)

1- m0PB6] i Thel pydduat opERaMBIe 4, 3- -[4-(3-amino-phenylsulfanyl)-2,3-bis-

trifluoromethyl-phenyi]-1-morpholin-4-yl-propenone (25 mg, 0.052 mmol), was
dissolved in 250 uL. THF and methyl! isothiocyanate (22.8 ul, 0.312 mmol) was
added. HPLC analysis after stirring o/n showed quantitative formation of the
product. The crude reaction was diluted with DMSO and purified by preparative
HPLC. MS (ESI (+)) m/z 550.2 (M+H").

Example 78

1-Ethyl-3-{3-[4-( 3-morphoIin—4-vl—3-oxo-propenvl)—2,3—bis—triﬂuoromethvl—

phenylsulfanyl]-phenyl}-thiourea

[0337] The procedure for Example 77 was followed utilizing ethyl
isothiocyanate as the starting isothiocyanate. MS (ESI (+)) m/z 564.2 (M+H").
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[0278] The procedure from Exanple 8 was foll owed
utilizing 1-ethyl-4- piperidone as the starting
whewsnes77Ws (ESI (+)) niz 588.2 (M-H+) . ExanpP@Tr/BB82005/014778

1- Mor pholin-4-yl -3-(4-[3-(1-propyl -piperidin-4-ylam no

) - phenyl sul fanvn- 2, 3-bi strifl uoronet hyl -

phenvD- propenone [0279] T re from Exanple 8

was followed utilizing 1-Wpi peri done as the
starting ketone. M5 (ESI (+)) mlz 602.6 (M-H+)
1HRdAr(BeMadpholin-4-yl-3-oxo-propenyl)-2, 3-bis-trifluoromethyl-phenylsulfanylj-
3-(4-r3-(1-1sopropyl - pi peri di n-4-yl am no) - phenyl sul fan
yl1-2,3-bis-trifl uor@%&ﬂw&ﬂxﬂvmw

1- nor phol i n-4-yl - propenone [0280] The procedure from
Exanyiss i N Lo

Dl per | Sohe o RrEe AN or EkaBIS B WA RRRY ifzing propy
iioeygnatetas the Blertipp éstiocyanate. MS (ESI (+)) m/z 577.7 §M+H+).
d- Met hyl - d- aza- bi cvcl or S*. i | oct - S-yl am noVphenyl sul f an

yl I~ S-bistrifluoronethyl

phenyl H nor phol i n- 4-yl - prgé-@HMmSl] The procedure
fromExanple 8 was followed utilizing tropinone as the

st atHutg-3£3-phe3-nomphdiinat fo -2 Afhord e thyl-
maj or isomer was pure and was submitte iTe €

m nor isomer was iRAgivisuigRvigbaeAwt-tkigdhrga t ed. The
stereochem stry of the najor and mnor isomers is not

ggm%@&ghhé proS8durbFol Eximble) 77 Wak BiSwad Ly butyl

isgtidcyediate asdlee ptarting isuithibayahaté aM$ ¢ S bReN /2 BRI 4H*).
-2,3-bis-trifluoronethyl phenyl) -

1- nor pholin-4-yl -pr openonﬁ ! 02E2]8 The procedure from
Exanpl e 8 was fol |l owed ut ' -acetyl -4-

1-{3-[4-( 3—Morpholin—4—vl-3-oxo-propenvl)—2,3-bis-trifluoromethvl—phenvlsuIfanvl]—

phenyl}-3-phenyl-thiourea

[0340] The procedure for Example 77 was followed utilizing phenyl
isothiocyanate as the starting isothiocyanate. MS (ESI (+)) m/z 612.3 (M+H™).

Example 82

1-Benzyl-3-{3-[4-( 3-morpholin-4-yl-3-oxo-propenyl)-2, 3-bis-trifluoromethyl-

phenylsulfanyll-phenvl}-thiourea

[0341] The procedure for Example 77 was followed utilizing benzyl
isothiocyanate as the starting isothiocyanate. MS (ESI (+)) m/z 626.3 (M+H™),
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pi peri done as the starting ketone. M5 (ESI (+)) niz

602.4 (M+tH+) . Exanple 24 . .
wa@2qo3Apx7q 3- Mor phol i n- 4-yl - 3- oxo- propenyl ) - 2, 3PGT/ES1005/614778

| uor onet hyl - phenyl sul fanv p- - _

phenyl am no} - pi peri di ne-1-car boxyl ic acid ethyl ester

[0283] The procedure fromeksaimbegsd was fol | owed
utilizing Ncarbethoxy- 4-pi pe as the starting

ket one.

ul fanvn 2 3-
[ 0284] The procedtte siny fisss L we
utilizing N-BOC-4- pi perldone as the startlng ketone
The [084Q] nFHegirecdreFOOERGINBIE DT MRS 8]lG\0ed@Silizing methoxyethyl
otected by additionto 1 nL of trifluoroacetiC ac

'SP%WEU}%@ §§It%% gtartingyiscthigayanaies Mﬁléﬁ@ﬂ("d_maﬁz oAt W+H )
conversion to the product. The crude reaction was
concentrated and di ssol Veﬂé’*‘%&%ﬁ?‘ for purification by
prepar ative HPLC. MsS (ESI 560.5 (MrHt) .

Exanpl e 26 4-(3-r4-(3-Mrpholin-4-yl-3-o0xo-propenv
p- 2, 33-(ﬁ-§i-f4-{3-Mmpbolm—th-(?aedmmmfmdnvaJfB/B s nifl rbmethyl-

The
€ famyl]=n 0 )t RLOR, gig methvl ester
4- OXOpI peridi ne-'1-car boxyl ic aci d am de as the

st ar [l()|349]2$15h@ peocddaré Fsr Example™ Zwa8 Joovidd tithlzing 3-
| e

'Sqﬂuﬁﬁy@ﬁatqnﬁomowa arid ngthy| gatpras thenstartyigiisbtineyanate.l MS (ES
(+l)lj %?i‘%ﬂjz(-l\/?’ﬂtﬁ),st rifluoromethyl - phenvD- propenone

Example 85

{3-[4-( 3-M0rphoIin—4—vl-3-oxo—propenvl)—2,3-bis—trifluordmethvl-phenvlsuIfanvl]—

phenyl}-carbamic acid methyl ester

[0344] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2, 3-bis-
trifluoromethyl-phenyi]-1-morpholin-4-yl-propenone (20 mg, 0.042 mmol), was
dissolved in 200 pL methylene chloride then pyridine (17 L, 0.21 mmol) and
methyl chloroformate (3.6 uL, 0.046 mmol) were added. HPLC analysis after
stirring for one hour at room temperature showed formation of the product
quantitatively. The crude reaction was diluted in DMSO and purified by
preparative HPLC. "H NMR (DMSO-ds, 400 MHz) & 3.53-3.72 (m, 11H), 7.18 (d,
J=8Hz, 1H), 7.22 (d, J = 16 Hz, 1H), 7.35 (d, J = 8 Hz, 1H), 7.44 (t, J = 8 Hz,
1H), 7.58 (d, J= 8 Hz, 1H), 7.64-7.73 (m, 2H), 8.04 (d, J = 8 Hz, 1H), 9.87 (s. 1H);
MS (ESI (+)) m/z 535.3 (M+H").

87



[0286] The procedure from Exanple 8 was foll owed

utilizing N-BOC-3- piperidone as the starting ketone.
wab@silei7er nedi at e Boc protected piperidi ne wasPCT/US2005/014778

deprotected by subjection to 1 nL of TFA (no solvent).

HPLC anal ysis showed quantitative conversion to the

product. The crude reacti gig @gcentrated and

di ssol ved in DVSO f or pur%ﬂ' by preparative

HPLC. The conpound was submtted as a racem c m xture.

3+M li 3 FRpenYy! bisalrilug®methyl-phenyisulfanyl]-

3(4r3(1 Et hyl hdi Iamn nyl sul f anvn- 2
,3-bis-trifl uoron@pﬁaﬂ%%%q@% acid eﬂ)vl RORY
1- nmor phol i n-4-yl - propenone [0287] The procedure from
Exanffl3@d5$ Whe pfrodmct\mcExam;Meu B4N3iMo- &erwlmran%rzee, bis-
s the ?B'?Fff‘ ket one. The corrpound was submtted
trilupema émmh@tm -Yprppanens 620 quM%mmol) was

dlgé ?&E Ei” %?Okza SHiene, phlogds then p%”‘é}r‘%%b% BreniAmQl) fnd ethyl

claprofornatebisst uLi 6.08ararR)Ye RS HHPLC
mor phol i n- 4- ny propenone [0288] The proceacpuarhé&? aftersnrrmg for

OIF BAYT at ®oRatempelatuvedshavidd foinmation af e prociuck quantltatlvely

Tl Sl e O et P W il el KPR ML,
NF?/B@([@M@WWMOOM?Z@% J =7 Hz, 3H), 353 70ﬁsu§'?)any1 (a,

3-f4-[3-(1-Benzyl-pyrrolidin-3-yl'am no) - pheny
JEE72H3rBHé; Kﬂﬁf(duthﬁ'rHZhilH-lbWeﬁyld -J =16 Hz, 1H), 7.33 (d, J = 8 Hz,

1 TPy D gL BE T A 7y o E AR B8 o 805 (o

J 3-®H t mz 636.7
( ,\ﬁ? H%)ag) éhxgs%é am) B kBSP(9) B 5463 (N#p1)-).nT 2

Example 87

{3-[4-( 3—Morpholin-4-vl-3-oxo—propenvl)-2,3-bis—trifluoromethvl—phenvlsuIfanvl]—

phenyli}-carbamic acid propyl ester

[0346] The procedure for Example 86 was followed utilizing propyl
chloroformate as the starting chloroformate. MS (ESI (+)) m/z 563.2 (M+H+).

Example 88

{3-[4-( 3-Morpho|in-4-vl-3-oxo-propenvl)—2,3-bis—trifluoromethvl-phenvlsuIfanvl]—

phenyl}-carbamic acid butyl ester

[0347] The procedure for Example 86 was followed utilizing butyl
chloroformate as the starting chloroformate. MS (ESI (+)) m/z 577.3 (M+H+).
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3-{4-[3-(1-/so-butyl - pi peridi n-4-yl am no) - phenyl sul f an

yl 1-2, 3-bi s-trifluoronethyl phenyl) -

wa 200513700 | n- 4-yl - propenone [ 0290] The proceduP€T/URINSF/014778
Exanple 8 was followed utilizing 1-/so-butyl -
pi peri done as the starting ketone. M5 (ESI (+)) niz

616.5 (MrH+) . Exanple 32 gy B@gi n-4-yl-3-(4-r3-(1
,2.2.6, 6- pent anmet hyl - pi pET‘IE‘@:I[MyI am no) -
phezyl sul fanyl I -2, 3-bi s- tr| fl uoromst hyl - phenyl ) - propen

-one as
L (M)

utilizing 1, 2 2
the starting ket
Exanpl e 33 Et hanesul f oni ¢ aci d

(3- r p343] NDhplpwbiedute)fbr BxarpiPs® W%@\f&&uéd ]Ghﬁzlﬁg iddiRbpyl

onet hyl - phenyl sul fanyl | - phenvD- am de
clypggggpat@fa% ding Chloroformate. MS (ESI ( )) m/z 563.2 (M+H+).

3-[4-(3-am no- phenyl sul fanyl)-2, 3-bi strifl uoromnet hyl;
phenyl ] - 1- nor phol i n- 4-vy| (20 ng, 0.42 Mo
‘was di ssolved in 180 ni %&ﬂgﬁg of pyridine was
added. The reaction was cool ed to 00C then ethane
Jat{# 4 aWorphiotiniddgl-3-0xa-propenyd)-28-bisttiflusvametbdashenisiifany]-
reacti on was all oyed .00C for 0.5 hr then at
room t enper at ur e 2HGY AN Faprheny ester The crude
reaction was diluted with DVSO and purified by
pr ep@ga@gm@?k&e&% M&ia@l%&b%e %Qg fcg{Slémge%ﬂizz%?g éé&zene
q’ 1]
Cfdor@formateﬁsltbersiartmg)chI@o’e’;sn(atqz M&; (ESL @5) /269718 (M+H+).
2H), 7.26-7.47 (m 3H), 7.84 (m 1H); M5 (ESI (+)) nlz
569.3 (M+H+) . Exanpl e 3
2,2,2-Trifluoroet hanesul f-c%-r@%e—% _ _
{3 f4 ( 3- nor phol i n-4-yl - 3- oxo- propenvO 2, 3-bi strifl uor
§d44i34Morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyll-

phenyl}-carbamic acid benzyl ester

[0350] The procedure for Example 86 was followed utilizing benzyl
chloroformate as the starting chloroformate. MS (ESI (+)) m/z 611.3 (M+H+).

Example 92

Cis 4-({3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-

phenylsulfanyl]-phenylamino}-methyl)-cyclohexanecarboxylic acid

[0351] The product of Example 51, N-{3-[4-(3-morpholin-4-yl-3-oxo-
propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyl]-phenyl}-2-nitro-
benzenesulfonamide (101 mg, 0.15 mmol), triphenyl phosphine (101 mg, 0.39
mmol), and cis-4-hydroxymethyl-cyclohexanecarboxylic acid methyl ester (97 mg,
0.56 mmol) were dissolved in 1.5 mL THF. Diisopropylazodicarboxylate (DIAD)
(60 uL, 0.31 mmol) was then added and the reaction was stirred for 3 days at
room temperature. The crude reaction mixture was concentrated then dissolved

in ethyl acetate. The ethyl acetate was washed once with brine and the organic
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phenyl sul f anvn- phenvD-am de [0293] The product of

Exanple 4 . .
wW@2404A037@ni no- phenyl sul fanyl ) - 2, 3- bi st ri f| uor PEEURYNS/014778

phenyl ] - 1- mor phol i n- 4-yl - propenone (20 ngy, 0.42 nmol),

was dissolved in 180 m _ DCM and 8 ml _ of pyridi ne was

|A/@¢ fhs digd] WRRSbURIM %ﬁat@oﬁ‘t@r@dt Qng%%b&%ﬁed oThg reactf%n was

trifluoroethane sul fonyl ori de
puetie iy dlash Theomategraphy usisgal grawkent frons tli 1 toat :300Rahes:ethyl

t,\foom tenperature for an additional 0.5
get%t# 5}91 2/?)eact| on was diluted wth DVSO and

puri f0d3532] gzhﬁferQ,?r@bluEDQNé’P#@ éé’brh‘\]%{%é ggﬁ)s%ggmig%sproduct
frggz 2h§3:§|[@VIHtJ§ step ( é77rrrg;4 O nmm)l) ln’73 #il- 3f BMA alnd éld)img potassium

%’5’%’%?7‘5( m’&’ 82@4}?{110 1§&ehy|13|_l|)lfldew@2( EI:S IO &1 mmol After 30

S L Sy TH gl Thecc

Wﬁ‘étqlﬁﬁ%\éﬁﬂ lesat: V) ax@t@teztbam eXtrec’qmdomdid blrmef g‘ heE)fganllcQa)?éi was
|

B S5 D A B S 555 wes e
plﬁﬂi\ﬁéd+by flaghx ahingatd§ a?il'@ﬂ% Mg & gréé!i'eﬁ?ﬂfb& ‘P(‘]'tg 1:2 hex?pes -ethyl
{3-]4-(3-nmorpholin-4-yl-3-oxo-propenyl) - -bi'stri
a?%ﬁ{ﬁ@mgpﬁg aH sul f anyl j - phenvD- ani Iole [0295] The

tilizin opa . .

U T ERSPE RBRRA & e By ] #0le laeitBR PeBRIBRR Bu dissolving
thb’EproESd:t (ea)mgm) 265BB S il MstHE) THEmmHearWa&mhgrsemi‘: of 2N
Py ﬁﬁ g%’ﬂ'BHiﬂSu the gs{ar-was hydrelvzedand the, Gude stas évaporated
o 2@%%2 GRRE o LR Ry R i)t e with brine

befatef dryjrig with sodium sulfate, filtration, and concentration. The concentrated
crude was dissolved in DMSO and purified by preparative HPLC to give the pure
product (27 mg, 72%). "H NMR (DMSO-dg, 300 MHz) & 1.22 (m, 2H), 1.43-1.68
(m, 5H), 1.91 (m, 2H), 2.91 (m, 1H), 2.78 (s, 2H), 3.53-3.72 (m, 8H), 6.65-6.77 (m,
3H), 7.17-7.28 (m, 2H), 7.37 (d, J = 8 Hz, 1H), 7.71 (m, 1H), 7.99-8.11 (m, 2H);
MS (ESI (+)) m/z 617.5 (M+H+).

Example 93

Trans 4-({3-[4-( 3-morpho|in-4-vl—3-oxo-propehvl)—2,3—bis—trifluoromethvl-

phenylsulfanyl]-phenylamino}-methyl)-cyclohexanecarboxylic acid

[0354] The product of Example 51, N-{3-[4~(3-morpholin-4-yl-3-oxo-
propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyl]-phenyl}-2-nitro-
benzenesulfonamide (99 mg, 0.15 mmol), triphenyl phosphine (104 mg, 0.40
mmol), and trans-4-hydroxymethyl-cyclohexanecarboxylic acid methyl ester (106
mg, 0.62 mmol) were dissolved in 1.5 mL THF. DIAD (60 pL, 0.31 mmol) was
then added and the reaction was stirred for 3 days at room temperature. The

crude reaction mixture was concentrated then dissolved in ethyl acetate. The
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chloride as the starting sul fonyl chloride. M5 (ESI

(+)) mz 597.5 (M+H+). Exanple 38 . .
WOR(3A077¢ 3- Mor phol i n- 4-yl - 3- oxo- propenyl ) - 2, 3PGT/ES1005/614778

| uor onet hyl - phenyl sul f anyl | phenyl } -

C pyridin-4-yl - met hanesul f onam de [ 0297] The procedure

etiffl abXRIP W3R a¥Rsd 6H!t3’?1 Hﬁth'ﬁrﬁe%d‘ff@’c?r‘ggﬁlﬂg%‘y\yvas dried with

sul fonyl chloride as e starting sul
spEiuESHIfgte) filtered, 68¢ exapireip]. TE&ae@d:tmrB@as purified by flash

hké'ﬁﬂ@éﬁéﬁ%‘ypﬂ% h%é[@f’éﬁﬁ%#&ﬂéﬁ 1iod: AeRanes ot Ia%e%art<lef(f|32 mg,

7yl d| n- 2-yl - met hanesul f onam de [ 0298] The procedure
for rgple 33 was run utilizing 2-pyridyl nmethyl
sul f §18A5]cHihernasy! geuphwas than deprotedied byl dissdiving thee product

fiky ool Dbt 87 g 18 By b BeT P and aging potassium

chtbonate {110 n@ﬁerad St IR PHERY L& Tide 631 bLL 0.3 mmol). After 30

C pyridin-3-yl - et hanesul fonam de procedur e
mipyteEadipore teRpeaature theupidduet wgs Jemyed qyian’atahydzly The crude

R e 1N Sl LS eStel Ml B 88 e Uit Tayer was
tHérf @riediwith sSMafurh @uifated filtbredt 9?‘1@ “Bheesiidted, The -grude was then
p-2, 3- bi s- trlfluoronethyl phenyl sul f anynphenvD:

pB@fﬂ%hwaﬁh SheamalegraBuoysita@ gradeadfnom fi dr toEk arheixanss:ethy!
i P 4i\ng benzene sul fonyl chloride as the
E{&g ?U?r? chloride. M5 (ESI (+)) nlz 617.2
( I\/H-I-[E))356] Ex)@pimtecﬁ@q of the methyl ester was then performed by dissolving
oroN— 3-1r4- nmor pho - 0X0 ro env

”]@ @0 Uﬁﬁ (§5tm9f P éﬁ%@mlp Qﬁéﬁyﬂé%ll\ﬂa@ﬁﬁn addmg 3 mL of 2N
i@j}@.n)ﬁﬁepgﬁzrﬁfﬁ%%g & A%as hydrolyzed and the crude was evaporated

to dryness. The crude was dissolved in ethyl acetate and washed once with brine
before drying with sodium sulfate, filtration, and concentration. The concentrated
crude was dissolved in DMSO and purified by preparative HPLC to give the pure
product (50 mg, 93%). 'H NMR (DMSO-dg, 300 MHz) 8 0.98 (m, 2H), 1.20-1.38
(m, 2H), 1.47 (br, 1H), 1.88 (m, 4H), 2.14 (m, 1H), 2.85 (t, J = 6 Hz, 2H), 3.53-3.72
(m, 8H), 6.01 (t, J = 5 Hz, 1H), 6.63-6.71 (m, 3H), 7.15-7.23 (m, 2H), 7.34 (d,

J =8Hz, 1H), 7.68 (m, 1H), 8.03 (d, J = 8 Hz, 1H), 12.00 (s, 1H); MS (ESI (+))
m/z 617.4 (M+H+). \

Example 94

Cis 3-({3-[4-(3-morpho|in-4-vl—3-oxo-propenvl)-2.3—bis—triﬂuordmethvl-

phenylsulfanyl]-phenylamino}-methyl)-cyclohexanecarboxylic acid

[0357] The procedure for Example 93 was followed utilizing methyl cis 3-
hydroxymethyl-cyclohexanecarboxylic acid as the starting alcohol. . MS (ESI (+))
m/z 617.4 (M+H+).
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[0301] The procedure for Exanple 33 was run utilizing
2-fl uorobenzene sul fonyl chloride as the starting
wa@ eokaesrio chl oride. M5 (ESI (+)) mlz 635.2 (MHPE)/US2005/014778

Exanpl e 43
3- Fl uoro- N-{3-r4-(3-norpholin-4-yl -3-o0xo- propenyl V2, 3-

bi s-trifluoronethyl phenyl gxbhfgléds
phenvD- benzenesul f onam de™] Ugg%_‘l'he procedure for
Exanple 33 was run ut|I|Z|ng 3- quorob?nzene sulfonyl

(+)) rﬂz 6352(I\/H-H+) I
-Fluoro-N-(3-r4-(3- 0 rrg ﬁ' Ot ami o- propenyl )-2.3
-bIS trifluoronethyl phenyl sul fanyli -

phenmae@nmmmfm@m(a ©3 03006Jo62hanma paedidigogrepyl ethylamme
was_ run utilizing 4-fluorobenzene sul fonyl

(f‘a%& dd) wm Hissalvagtin @@ostm pbRYIF.cHAGH 25.7 MR), (O8%7 mmol)
W toTofad 2od ¥ FSH o B AoReq fo stcfop 2 rapls of minutes at

rcmni témpemittire, fTheopaichpf Eh@ﬂ%ﬁﬂlﬁgﬂp?oa%gﬁ rp(gu-zfnylsulfanyl) -2,3-

vD- benzenesul f onam de
b'ﬁ%ﬂﬂw Wekhenyll- rimarpheliny4ad-peepgnaneni28ivgs 01058mpmol), was

tﬁﬁdﬁﬁﬁ%aﬁmﬁﬂdﬁ%l%&g@g@& %Q/lepr{lbﬁt? HHEC(analyms showed

qantdativg edhvedsind-of Sheretaptiod natdriallto ProdectprieReENde was diluted
- P2 3-bis-trifluoronethyl phenyl syl fan Ia(-
mﬁ%@%@ ?”éé’h‘f‘@ﬁé?&(l AreRartive H!Fbé@s] H‘M’}éﬁ%o 6&6&@%l 308 Mle) 8

- enzgne ny,
3STSTy fm ST ISR 5 16 FlanF b s SRR ) edle
J 648 Hzm H),6334 (3 J (=8 Hiw), 1H)E|X67i&98 6243?1 5H)08F())r80(ger1];1|) 8. 833§d

hol i n 0X

3 BBz o NS Bt b 3 ke B -

Example 96

N-{3-[4-( 3-Morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyll-

phenyl}-2-(1H-tetrazol-5-yl)-acetamide

[0359] (1H-Tetrazol-5-yl)-acetic acid (7.94 mg, 0.062 mmol) and
diisopropyl ethylamine (36 uL, 0.21) were dissolved in 500 uL. of DMF. HATU
(25.7 mg, 0.067 mmol) was then added and the reaction was allowed to stir for a
couple of minutes at room temperature. The product of Example 4, 3-[4-(3-amino-
phenylsulfanyl)-2,3-bis-trifluoromethyi-phenyl]-1-morpholin-4-yl-propenone (25
mg, 0.052 mmol), was then added and the reaction was allowed to stir overnight.
HPLC analysis showed quantitative conversion of the starting material to product.
The crude was diluted in DMSO and purified by preparative HPLC. 'H NMR
((CD3),CO, 300 MHz) & 3.59-3.76 (m, 8H), 4.24 (s, 2H), 7.14 (d, J = 16 Hz, 1H),
7.29 (d, J =8 Hz, 1H), 7.39 (d, J = 8 Hz, 1H), 7.47 (t, J = 8 Hz, 1H), 7.73 (d,

J =8 Hz, 1H), 7.78-7.94 (m, 3H), 9.95 (s, 1H); MS (ESI (+)) m/z 587.4 (M+H+).
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phenvD- benzenesul f onam de [ 0306] The procedure for

Exanple 33 was run utilizing 2-chl orobenzene sul fonyl
w@hdosnozfeo as the starting sul fonyl chloride. MXT/ESI005014778

(+)) mz 651 .0 (M+rH+) Exanpl e 48

3-Chl oro-N-(3-[4-(3-norpholin-4-yl-3-o0xo-propenyl)-2,3

-bis-trifluoronethyl phen%/%@%
p- phenyl | - benzenesul f ona The procedure for

Exanpl e 33 was run utilizing 3-chl orobenzene sul f onyl
C@;%MMMnWM—&Wb -propenyigie, 3-Ms-fifGbromethyl-
(+)) mz 651 .0 ( . l.e 4

4- Chl oro- N-{3-[ 4- e HE - openyl)-2,3
-bis-trifluoronethyl phenyl sul fanvH

phenmﬂmni BegrotéQiaoe Exé%ﬂ-’?% V\ha% Blowed ‘dﬂlﬁznﬁgrmetpoxy-

npl.e 33 was run utilizing 4-chlorobenzene sulTony
ae%q'(‘o@fﬁ'a@Sébetsﬁm@gmbwg/hgmcbnws EBIdr))elz 540.0EBI+H+),
(+)) mz 651 .0 (N%FH) . Exanpl e 50 4-net hoxy- N ( 3-
'4-(3-nDrphoIin-4-yI )-2,3-bis-trifluoro
nmet hyl phenyl sul f anvn- phenvgbﬁgngﬁnesulfonanlde [ 0309]
The procedure for Exanpl e 33 was run utilizing

sul fonyl chl or..de. 647.
Exanpl '\é 51 trlﬂuoromethlephenvlgzuIfanvl] phenvl} amide

N-{3-[4-(3-Mrpholin-4-yl-3-o0oxo-propenyl)-2,3-bis-trif
| uor WgyThQWéc&Héff&nﬂkémple 95 waf 6%I10\/j/edl_Htlllzmg pyridine-2-

phenyl ni tro- benzenesul f onam de
Cap;rb@zs)ém@d eerthestarting casdamytic eaid. US| (ESIfg)) m/z 582.5 (M+H+).
2-ni trobenzene sul fonyl chloride as the starting

sul fonyl chloride. M (E%xé+” %z 662. 1 (MrH+)

Exanpl e 52

Pyridine-3-carboxylic acid {3-[4-( 3-morpholin-4-yl-3-oxo-propenvl)-2,3-bis-

trifluoromethvl-phenvlsuIfahvl]-phenvl}-amide

[0362] The procedure for Example 95 was followed utilizing pyridine-3-
carboxylic acid as the starting carboxylic acid. MS (ESI (+)) m/z 582.4 (M+H+),

Example 100

2-Dimethylamino-N-{3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2. 3-bis-

trifluoromethyl-phenylsulfanyl]-phenyil-acetamide

[0363] The procedure for Example 95 was followed utilizing
dimethylamino-acetic acid as the starting carboxylic acid. MS (ESI (+)) m/z 562.4
(M+H+).
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N-(3-[4-(3-Mrpholin-4-yl-3-o0xo-propenyl)-2,3-bis-trif
| uor onet hyl - phenyl sul fanv p-
WQ@b@ss0377@- ni t r o- benzenesul f onanmi de [ 031 1] ThECT/US2005/014778
procedure for Exanple 33 was run utili zing
3-nitrobenzene sul fonyl chloride as the starting
sul fonyl chloride. M (E%xémb!e 4pf 662. 1 (MrH+)
Exanpl e 53
N-{3-r4-(3- Morphol i n-4-yl -3-o0xo-propenyl)-2,3-bis-trif
| usesazolei-cabonylicacit {BvArBengigholin-4-yi- 3 -0x0-propenyl)-2,3-bis-
4-nitro- benze§ A
Exanpl e 33 was I 7 : -
chloride as the starting sulfonyl chlori de I\/S (ESI

(+)) [0B64] 6Ghe rbwdi'djr)e foFERaRIpRe 94 -
mst[ hox]- Jp 3-nor phol |p% 4- )\/Alla-SSf-O(IJI?(V(\)I?d rughzelﬂg lsoz(aszole -

Cam%wq P?lﬂlﬁ%f@ﬁeﬁtﬁ inerraiheslictagicknMS (ESI (+)) miz 572.5 (M+H+).
phenyl | - benzenesul f onam de [0313] The procedure for
Exanpl e 33 was run utili WOxybenzene sul fonyl
chloride as the starting hl oride. M5 (ESI
(+)) rriz 647.3 (M-HY) Exanpl e 55
fipHoVl3ofe:re 2[3-bigei mc)roaae&hw:ﬁwérfvilsfulfanvn-
Iuoronethyl phenyl sul f a I1:,
phenyl | - G- phenyl - FEEHY ‘ acqtan
procedure for Exanple 33 was run ut| i zi ng benzyl
sul f [@3@6] cithe r&%diﬁe"f |
su (Eggf % précediy _&BE%@EH Py foPdW%%Ehhé?ﬁé 9&syridyl
ackligagig asit @ﬁb?[tjﬂ@csrb;myﬂ@ac@ MS éESI (+)) m/z 596.3 (M+H-+).
(3-[4-(3-norpholin-4-yl-3-o0xo-propenyl)-2,3-bistrifluo

ronmet hyl - phenyl sul f anyl 'E' gﬂﬁjﬂ%@ﬂ de [0315] The
procedure for Exanple 33 ilizing
5-nmet hyl i soxazol e- 3-sul fonyl chloride as the starting

N8 b634Marbholin-deyl-IMxd-BRIpe) )} 2, BEbis-trifluoromethyl-phenyisulfanyil-
phenyl}-2-pyridin-3-yl-acetamide

[0366] The procedure for Example 95 was foliowed utilizing 3-pyridyl
acetic acid as the starting carboxylic acid. MS (ESI (+)) m/z 596.4 (M+H+).

Example 104

N-{3-[4-( 3-Morpholin-4-vl-3-oxo—propenvI)—2,3-bis-trifluoromethvl-phenvlsuIfanvl]-
phenyi}-2-pyridin-3-yl-acetamide

[0367] The procedure for Example 95 was followed utilizing 4-pyridyl
acetic acid as the starting carboxylic acid. MS (ESI (+)) m/z 596.5 (M+H+).

Example 105

N-{ 3-[4-(3-MorphoIin-4—v|-3-oxo-propenvl)-2,3-bis—trifluoromethvl-phenvlsulfanvl]—

phenyl}-acetamide

[0368] The product of Example 4, 3-[4-(3-amino-phenylsulfanyl)-2, 3-bis-
trifluoromethyl-phenyl]-1-morpholin-4-yl-propenone (25 mg, 0.052 mmol), was
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622.2 (MrH+) . Exanpl e 57 Thi ophene-2-sul fonic acid
{3-[4-(3-norpholin-4-yl-3-o0xo-propenyl)-2,3-bistrifluo

wo oovstibgzie  phenyl sul fanyl i - phenyl | - am de [ 0316PCTI82005/014778
procedure for Exanple 33 was run utilizing
t hi ophene- 2- sul fonyl chlori de) as the ;t arti n|9|+
d%éx'og\fr?gy 2 %ﬂg ﬁ}?tlﬁﬁ égghlo?'g)re” acﬂgaécegé an%y%%e ()l 37 uL, 0.078
errBoI)zwe(SBaddeJ hHPlLﬁ:- dnalysis-showedrthpeoveich bi W_?rétérlt%@rmaterlal

lsul fanyl | - phenvD-anicl e [0317]
t%f%c@&ﬁ’r“& \fﬁgy@tggs iBaqysright atAopg temperature. The
cFJHé)\gﬁgl@iﬂu%do“ b@h‘%@ %Eisﬁﬂﬂﬁﬁ %FJ@%&@J HBTE&F) MS (ESI (+))
ez &l e (MoH+).

C- Met hanesul fonyl - N-{3-[ 4- ( 3- nor phol i n- 4-yl - 3- oxo- prop

enyl)-2,3-bistrifluoromnet g{lsulfanv

p- phenvD- net hanesul fonam%?@%me procedure for

Exanpl e 33 was run utilizing _
Lsul1é |h343 Is3LokeHkb é I Q'@Slsﬂﬁﬂ&&% LoR¥hyisulfanyl]-

sul fonyl chlori
Exanpl e 60 phenvl} 2- plperazm 1-v| acetamide

2.6-Di chl oro- N (3-[4-(3-norpholin-4-yl-3-o0xo- propénv
f a
PhentBtbn ie EARATE M ERAGRIE 25 Wl B cequtitzipa -
c@bamhetlﬁ&—pvwazme ut:alfbo&yl'tga&d@H-ﬂU?i&rﬁQﬁh@ﬁﬁ%‘I@ster as the
st,ggt Qﬁrlbpz&lcoéﬁlg eg@é th/llq(S@:;{q%retcl en ;);pazgn% product was then

deprotected with 2 mL of 2:8 piperidine:DMF. The reaction was concentrated

after stirring at room temperature for 1 hr and diluted in DMSO for preparative
HPLC purification. MS (ESI (+)) m/z 603.4 (M+H+).

Example 107

N-{3-[4-( 3-Morpholin-4-vl-3-oxo-propenvl)-2,3-bis-trifluoromethvl—phenvlsuIfanvl]-

phenyl}-2-piperazin-1-yl-acetamide

[0370] The procedure for Example 95 was followed utilizing piperidine-1,2-
dicarboxylic acid 1-teft-butyl ester as the starting carboxylic acid. The BOC
protected piperidine product was then deprotected with 2 mL of 100 % TFA. The
reaction was concentrated after stirring at room temperature for 1 hr and diluted in
DMSO for preparative HPLC purification. MS (ESI (+)) m/z 588.6 (M+H+).

Example 108

Ethanesulfonic acid {2-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2. 3-bis-

trifluoromethyl-phenylsulfanyll-phenyll-amide

[0371] A procedure similar to that utilized to obtain the product of Example
41 was used to obtain this compound. MS (ESI (+)) m/z 569.2 (M+H+). The

starting aniline compound was prepared by using a procedure similar to that
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Am no sulfonic acid _ _
(3-r4-(3-norpholin-4-yl -3-o0xo-propenvO 2, 3-bi strifl uor
weemtshyi770 phenyl sul f anvn- phenvD- ani de [ 0320] TRET/US2005/014778

procedure for Exanple 33 was run utilizing am no

sul fonyl chloride as the starting sulfonyl chloride.
ubfEzdFQ) otﬂtféz)rbntlh?%rglég@t o EMEABIL 4, BXREPH 6y B&ing B ﬁ/othlophenol as
am no_sul
thessteutinggmadenigtol i n- 4- yI - 3- oxo- propenyl ) - 2, 3-bi strifluo
romet hyl - phenyl sul fanvn- phenvD-anmi de [0321] The
procedure for Exanple 33%@%&_&& l'i zi ng di net hyl

am no sul fonyl chloride ting sul fonyl

chl or| de. M5 (ESI (+)) mz 584.1 (MrH+) . Exanpl e 63

23b|str|fluoromet yI pheny y '
F0322] The proabémﬂaﬂﬂmlahe«anecarboxvhc acnd

3-[4-(3-am no- phenyl sul fanyl )-2,3-bistrifl uoromst hyl -

phengd3]72j. |r§§‘9+ ds‘fm%r ﬂ%fﬂﬁl%%g(tgrﬂ?q‘g@(;ﬁg (%%iuct of Example
6 m;;émmt(tamamsmompmmsmmm arz}imu 668 BYWRHPE The

) were added. anal ysi s after

St%alﬂgr?%ﬁ%&‘ém?aﬂf’ wasoRieaErRhRY |U§&19| @@rqaﬁdgm s:nr]ﬂanﬁo that
e W
ARG ot the R GPELREG By et Bl iR olpiophenol as

thscﬁbarwp@)mateﬂabs (d, J =7 Hz, 6H), 3.54-3.78 (m 9H),
6.07 (d, J =8 Hz, 1H), 7.07 (d, J = 8 Hz, 1H), 7.19

d, J =16 Hz 1H) 7.31_(d =8 Hz, 1H), 7.35 (t, J
(:8Hz, 1H), 742(d 8Mﬁ.63-7.71(m 2H) ,
8.01 (d, J 8 Hz, 1H), 8.53 (s, 1H)' I\/S(ESI (+)) mz
Nof2[43 b

1- Met hyl - 3-{3-[ 4- (3-nor phol T n-
“bis-trifluor orkhenylmphenybmethangsulfonamide

[0373] A procedure similar to that utilized to obtain the product of Example
41 was used to obtain this compound. MS (ESI (+)) m/z 631.4 (M+H+). The
starting aniline compound was prepared by using a procedure similar to that
utilized to obtain the product of Example 4, except by using 2-aminothiophenol as
the starting material.

Example 111

N-{2-[4-( 3-Morpholin-4-vl-3-oxo-probenvI)—2,3-bis—trifluoromethvl-phenvlsuIfanvl]-

phenyl}-benzenesulfonamide

[0374] A procedure similar to that utilized to obtain the product of Example
41 was used to obtain this compound. MS (ESI (+)) m/z 617.2 (M+H+). The
starting aniline compound was prepared by using a procedure similar to that

utilized to obtain the product of Example 4, except by using 2-aminothiophenol as
the starting material.
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phenyl }-urea [0323] The product of Exanple 4,
3-[4-(3-am no- phenyl sul fanyl)-2, 3-bi strifl uoronethyl -
W@ b@sst0377@ - nor phol i n- 4-yl - propenone (25 ngy, 0.BSRUS2005/014778
mol ), was dissolved in 225 nL THF and net hyl
i socyanate (5.93 ni, 0.104 nmol) was added. HPLC
anal ysis after stirring ExampRVefe quantitative
formati on of the product. € cru reacti on was
diluted wth DI\/SO and purl f| ed by preparatlve HPLC 1H
b,z@rgglf nd- Sy ra P44\ i y

3.53-3.70 (m  8F (3 ) 5 M, 7.07 (d, J

= 7 He, 1H§ 7500((1%%&&3 U 31 (d, ) = 8

Hz, 1H), 7.35 (t, J = 8 Hz, 1H), 7.47 (d, J = 8 H,

1H) , [0B763- A procédureimilaBtddial dtilizbdtoSobtain tlhé')pro@uc?t%f Example

mz 534.1 (MrH+) . Ex
6&“& vﬁ?d @N%gm'h %G%PBH'EZW fremythg cqrqga@nsmqi@”gmoyo angine. MS
EBIS(;t){mH Lep grm}_,g;r_l_)ohenyl sul fanyl | - phenyl|-urea
[ 0324

The procedure for Exanple 63 was foll owed
utilizing ethyl isocyanate as the starting isocyanate.

M5 (ESI (+)) mz 548.3 (Example B¥anpl e 66 _ _
1-(3-]4-(3- I\/brpholin 4-yl - 3-oxo- propenyl )-2,3-bis-trif

Clgug-zg-?@-ﬁéai %A;@@YN-E lp@{é‘ L@}Irpszp%lvf ST S {;ﬁfluoromethvl—

utilizing pr %nﬁl?@@%%@ ?Q%ih@%—é&%bk% IR9acid
i socyanat e. anpl e 67

1-Bu 3- nor phol i n- 4- 0XO0- propenyl) 2
3- bi [té)%? pl ff% rﬁﬁlfpﬂ@rntﬂ that ‘ﬂéﬁ?ﬂlm o{@m;n\tlme praduct of Example
4 ["@‘%%.@f.dﬁge%bﬁ%'@fﬁﬂwﬁl‘fﬁ-aﬁﬁmhsn%uh‘ﬁﬁ‘yl)f-ﬁ,' -blvﬁnﬂuoromethyl—

phenyl]-propenoate, the starting ester. The starting ester (1.28 g, 2.84 mmol) was
dissolved in 25.5 mL of THF and 4.50 mL of MeOH. A 2 N solution of lithium
hydroxide (5.88 mL, 11.8 mmol) was added and the solution was stirred for 1
hour. After neutralizing with 24 mL of 1 N HCI, 100 mL of ethyl acetate (EtOAc)
were added and the layers were separated. The organic layer was washed with
saturated NaCl solution, then dried over Na,SO,, filtered and concentrated in
vacuo. The resulting solid was triturated with Et,O/petroleum ether, then collected
by filtration to afford an off-white solid (73%, 878 mg).

[0377] 3-[4-(3—Amino-phenylsuIfanyl)-2,3-bis-trifluoromethyl-phenyl]-
propenoic acid (96.6 mg, 0.24 mmol) was added to a scintillation vial. A solution
of 1-hydroxybenzotriazole (45.4 mg, 0.30 mmol) in 4.74 mL of DMF/CH,Cl, was
added to the vial. Ethyl nipecotate (46.1 pL, 0.30 mmol) and Et;N (82.7 pL, 0.63
mmol) were added, followed by 1-(3—dimethylaminopropyl)—3-ethylcarbodiimide
hydrocholoride (56.8 mg, 0.31 mmol). The reaction mixture was stirred for 3 days,
then poured into 100 mL of 1 N HCI and extracted with 100 mL of EtOAc. The
organic extracts were washed with 50 mL of saturated NaHCO3 solution, 50 mL 1
N HCI, 50 mL of saturated NaHCOQj3 solution, and 50 mL of saturated NaCl

solution. The extracts were dried over Na,SOy, filtered and concentrated in vacuo
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I socyanate as the starting isocyanate. M5 (ESI (+))
mz 576.5 (MtH+) . Exanple 68

wa2@sabpent yl - 3- f 3- [ 4- (3- mor phol i n-4-yl - 3- oXOPET/URENYD14778
)-2,3-bis-trifluoronethyl phenyl sul fanyli- phenvD-urea
[0327] The procedure for Exanple 64 was foll owed

tclblggflél;d;% gt?.%my cﬁm@aﬁdﬂ. by %Brr#ﬁﬂ %%ﬁét@ﬁ@@ @ééf;g%g?'% MgOH /
96-5% 1 HzQISQmpWﬂhltmflo?erQii%oﬁm mg))penyL) 2I 3u?|ez trif

[ 09 BIFA B R PHedunBRENE 2 B il icstime hy-phenyil-

auMd»yI}Zpb@rnam@twharm?u@aaweetﬁgl ddigr @H@rﬁq?n@ 28Xmmc1| | was

i socyanat e

dissplvigsyin 83 UE—PW%?Q@@IC@W (A\GQHV%%Xﬁmyb@enyl )-2.3

Of‘g@b‘f'{éﬁ?ﬁ%@@%g% {ﬁ?@ﬂ@g}nééf g%rg'z‘) % p(ﬂﬁﬁt%e reaction

mintute wasgtinedzyt sé\araymiaites asothifn %ﬁe‘tb%orohydqde (212 mg,
|socaltate M5 (ESI (+)) mz 610.5 (MrH+)
10 ’P§¥C[ ﬂW?S 2gdegiorna n.3AgROSTIDp@vEight, @@r@dtlonfmlxture

I \,
oROER DM DS LS AR st gotin
The Dr@a«aapb(&aﬁtwmslnédIolvetI\NéaQSDuJ filEdre@ aAd(cdmeentrated in vacuo to
e | ) -thi ophene as the starting
c%h @xt %ur Iﬁ)@?{tp@g?y% Qlumnghrogmioarapkyiysjng 3@6&@&% 72
E(@A&/ﬁekéﬂése’]g&(!?li}‘1 }) u%’tsY 'ﬁls?’ls%%r%?%e'%la i) S 8hS b hler
| uor onret hyT - phenyl's
(29%, 44.4 mg).

[0379] Cis 1—(3—{4-[3-(4-Ethoxycarbonyl-cyclohexylamino)-phenylsuIfanyl]-
2,3-bis—trifluoromethyI-phenyl}—acronyl)-piperidine-3-carboxylic acid ethyl ester
(72.4 mg, 0.10 mmol) was dissolved in 1.42 mL of 15% MeOH/THF. A solution of
2 N NaOH (200 pL, 0.40 mmol) was added and the reaction solution was rapidly
stirred overnight. The reaction was quenched by addition of 400 ML of 1 N NaOH
and stirred overnight. The solution was then evaporated under a stream of N,
gas, and the resulting residue was redissolved in EtOAc. After washing with
water, the organic extract was dried over NasSO,, filtered and concentrated in
vacuo. The resulting solid was triturated with hexanes/ether to afford the title

compound as a white solid (97%, 62.5 mg). MS (ESI (+)) m/z 644.9 (M+H+).

Example 114

Cis 4-(3-{4-[3-(3,6-Dihydro-2H-pyridin-1-yl)-3-oxo-propenvl}-2,3-bis-

trifluoromethvl-phenvlsulfanvl}—phenvlamino)—cvclohexanecarboxvlic acid

[0380] A procedure similar to that of Example 113 was used to obtain this
compound wherein 3—[4-(3—amino-phenylsulfanyl)—2,3-bis—trifluoromethyl—phenyl]—
propenoic acid was condensed with 1,2,3,6-tetrahydropyridine. MS (ESI (+)) m/z
598.9 (M+H+). ‘
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phenyl ) -ureido)-acetic acid [0331] The procedure for
Exanpl e 64 was followed utilizing ethyl

WO s@syeiTal oacet ate as the starting i socyanat e. PNES2005/014778
purified product was then hydrolyzed in 2:1 THF/ H2O by
adding 2N Li OH until basic. The crude was then
concentrated and diluted gp, gr prepar ative HPLC
purification. M5 (ESI (+) -3 (M-H+) . Exanpl e

73 3-(3-13-r4-(3-Mrpholin-4-yl-3-o0xo-propenv
is 432;3114_5[3 _fﬂ:Mgjbylcmggmzimmeﬁlndrbamo&h“mvﬂ 2,3-bis-trifluoromethyl-

1f e 0332] The procedure
for Exa e A AN (s cxapecarboxylic acid

i socyanat oprop| oni ¢ aC| d as t he st art| ng i socyanate.

The 111 adoroceduwet sivar i @Rt BVERQ e
THF/[I—%% ]gJy ;%dl E(g 2NIL| C]r—| unti | basllnf qj13wcar%u ed to obtaln this

CQMEARURS Mt EReinat-F(Gamide-pheaysiifarmieg) 3 bis- tpﬂlaxpmmﬁthwqohenyl]
p%%%é@é%té%en@dﬁ 1—(ami?10g—rzne?}?ﬁip?pér¥+zkma). MS (ESI (+))

mfz 631 {1I3M+4H¢3- Mor phol i n- 4-yl - 3- oxo- propenvO 2, 3- bi s4ri
f 1 uor onet hyl phenyl sul fanyl 1- phenyl | -urei do)-butyric

acid [0333] The procedure for Exanple 64 was foll owed
utilizing 4- isocyanat ob@éﬂﬂlﬁaﬂg as the starting
isocyanate The purifi ed product was then hydrol yzed

?I\/H-H+) Exarrpl e 75 l\/brphol i ne-4-car boxyl ic acid

oneltﬂﬁéél ’T%%‘é’édd?e &indi Iar?io%at gfr I?)Pa nzl 1123 v%ag Iussted Itcf) Iolkj)?ain this
compound wherein 3-[4-(3—ammo-phenylsulfanyl)—Z,3-b|s—trifluoromethyl-phenyl]-
propenoic acid was condensed with 1-(3-aminopropyl)-2-pyrrolidinone. MS (ESI
(+)) m/z 658.2 (M+H+). ’ ‘

Example 117

Cis 4-[3-(4-{3-[4-(2-Ethoxy-ethyl)-piperazin-1 -yl]-3-oxo-propenyl}-2,3-bis-

trifluoromethvl-phenvlsulfanvl)—phenvlamino]—cvclohexanecarboxvlic acid

[0383] A procedure similar to that of Example 113 was used to obtain this
compound wherein 3-[4—(3-amino-phenylsuIfanyl)—2,3-bis-triﬂuoromethyl-phenyl]—
propenoic acid was condensed with 1-(2-ethoxyethyl)piperazine. MS (ESI (+))
m/z 674.3 (M+H+).

Example 118

Trans 4-[3-(4-{3-[4-(2-Ethoxy-ethyl)-piperazin-1 -yl]-3-0xo-propenyl}-2,.3-bis-

trifluoromethvl-phenvlsuIfanvl)—phenvlamino]—cvclohexanecarboxvlic acid

[0384] A procedure similar to that of Example 113 was used to obtain this
compound wherein 3-[4—(3—amino—phenylsuIfanyl)—2,3-bis-trifluoromethyl-phenyl]-

propenoic acid was condensed with 1-(2-ethoxyethyl)piperazine and wherein the
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phenyl sul f anyl i - phenvD-am de [ 0334] The product of
Exanpl e 4, . .

W@2(044037@m no- phenyl sul fanyl ) -2, 3-bi stri fl uor BOEUR3N05/014778
phenyl ] - 1- nor phol i n- 4-yl - propenone (25 ng, 0.052
mmol ), was dissolved in 400 nL nethylene chl ori de and

rélsurm@trahs mdns&t RaR¥l4-Ehiard- [iﬁ ¥| R@@a@ﬂ?ﬂ-}u -3-0x0-

was added. The reaction stlrre era

P@&qnw}h%3vbw&hwr@me§1y}@h@@%sulfamdb—phenylafmm]er ude vvas

A MBS BRI, W o
2 7.31-7.43 (m 3H), 7.65-7.91 (m
@%%45)%\2 8%8 I(_Ds 1H; M5 (ESI (+)) mz 590.7 (M+-H+)
. Exanpl e 76

1- ( 2- Hvdr oxy- et hvn- 3- ( 3- fExamplent 1ol i n- 4- yI - 3- 0x0- pro
penyl)-2, 3-bistrifluoromethyl- phenyl sul fanv
h

2- |tﬂﬂuwmmtbvlemﬁﬁdvlsmﬂaawl)%dnbtarﬁlh@T-delﬁhémaﬂ% lic acid
din 2.1 -

The purified product was then hydrolyze
asi c. The crude was

tT I:Eulni%gﬁg aﬂ(}g%;% é%&l%‘g&% %’fw EVBele b1 3 piesgisesttpwabtain this
Cd‘l'ﬁbéhﬁ@l wrfelréuats-pnn@-éﬁn(dz-§heh91)s&lféﬁﬁ)é%‘-‘b'é-t.(iﬂ{h%?"é%ethyl -phenyl]-

PIBPRBBIfACIEWes. (ondeBseg ngtiol {(2-hydidyetiotpierainey NS ZES! (4)

(M]J_ onmet hyl phenyl sul f anv p- phenyl Hhi our ea
%92%14 ﬁﬁ oduct of Exanple 4, . .
3-[4-(3-am no- phenyl sul fanyl )-2, 3-bi strifl uoronethyl -

phenyl ] - 1- nor phol i n- 4-yl E&fa%@m (25 ng, 0.052

mmol ), was di ssol ved in and net hyl
| . 0.312 mml| ) was added. HPLC
ahd ~ "" Y i o aihyl)d 1’5;!1,_.- e 3-0 §0ipyepenyl}- 2,3-bis-

f OrtHMdrBﬁe‘Prﬁvlt;:)'?l%nvlsulfanvl) phenylaminol-cyclohexanecarboxylic acid

[0386] A procedure similar to that of Example 113 was used to obtain this
compound wherein 3-[4—(3-amino-phenylsulfanyl)—2,3—bis-trifluoromethyl-phenyl]-
propenoic acid was condensed with 1-(2-hydroxyethyl)piperazine and wherein the
resulting trans isomer,-trans-4-[3-(4—{3-[4-(2—hydroxy—ethyl)-piperazin—1—yl]-3—oxo-
propenyl}-2,3-bis-trifluoromethyl-phenylsulfanyl)-phenylamino]-
cyclohexanecarboxylic acid ethyl ester, was hydrolyzed with LiOH. MS (ESI (+))
m/z 645.8 (M+H+).

Example 121

1-(3-{4-[3-(1 -Methvl-piperidin-4-vlamino)—phenvlsuIfanvl]—2,3—bis—triﬂuoromethvl-

phenyl}-acrylovl)-piperidine-4-carboxylic acid ethyl ester

[0387] A procedure similar to that utilized to obtain the product of Example
113 was used to obtain 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-trifluoromethyl-
phenyl]-propenoic acid, the starting acid. The starting acid (1.2 g, 2.7 mmol) and
ethyl isonipacotate (1.3 g, 8.1 mmol) were dissolved in DMF and cooled to 0°C.
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product. The crude reaction was diluted with DVSO and
purified by preparative HPLC. M5 (ESI (+)) mlz 550.2

W@ kobk)s770 Exanpl e 78 PCT/US2005/014778
1- Et hyl - 3- (3-[4- (3- mor phol i n- 4-yl - 3- oxo- propenyl ) - 2. 3-
bi s-trifluoronethyl phenyl sul fanv p-phenvD-t hi our ea

dl@@??dpy]—étﬁyl@ﬁﬁﬁg @ugnf 013, g’?ﬁml)%gsz ﬁl‘]@éq aﬂpltﬂéﬁglutlon was

utilizi ng eth y i sot |ocyanate

stiged fipn? yrinutes, (Nﬁ?(ﬁﬁ@lbe@igxmazblﬂwwzv NVNr’;Ht)atraE?emthﬁJnlum

VBRI RN 1 S S5 BR A st e rescior

MAxtre Mds- éll@\Mt@G\Naﬁ@ﬁ%}oo}:ﬁ@?lﬂPSm ﬁHJ erhOtedct F g%ﬁ(ﬂrg was

was followed utilizing propy |ocyana
dijytediwitly 79Q il PHEYRABEd WaSHEEWice WithiTSZmE F. 10% MetHgolution,

e T ESuler NapGOsPlign: 7nc g syt sapuated Nac

splufioB:- Mhe-dxtidcteIAersTBFEy oRBemy.su,f Akl and cqncegt;ated in vacuo
phen | Hhj ourea. [ 0339] The procedure for

tG af <Pr@\/?eulsew$ P#i Ryrifioatjon by oolunmyhmaogapmymsmg 1.5% EtOH /
981585 BB RN BEAHHGS s (659, 148 2 592 2 (M)
1- ( 3fq3438q 34P{BF[pt(GLAmtrﬂr-NH1er%rl§m{a1M qpsrbfé }anto?oMb 8;1 bhbnyl-

phenyl sul f anvnphenvD- 3 phe hi our

a‘f@&d@]ﬁﬁ}?g d'ﬁ?d’ceam%wfbac'@@éhwﬁastarﬂaﬁ)a@gf@nnamml) 1-methyl-4-

p'?%ﬁ??'ﬁ% %ﬁg@i@@gﬁﬂ?%%g%hB%SS rfw]{ gw%re dissolved in 1

mEMrfrHDé—lzgl-lzCl at room temperature. Sodlum trlacetoxyborohyldrlde (69 mg,

0 %8 "}Oh weas, %ﬁg%@@@ﬁ@ﬁ%’é Igpéq;{iﬁ}ly[for_meé) %tgp St?r¥|ng overnlght a

200 pL aliquot was quenched with several drops of TFA and purified by column
chromatography to give 6.3 mg of the title compound. MS (ESI (+)) m/z 644.1
(M+H+).

Example 122 |

1-(3-{4-[3-(1 -Methvl-piperidin—4-vlamino)-phenvlsuIfanvl]-2,3—bis-trifluoromethvl—

phenyl}-acryloyl)-piperidine-4-carboxylic acid

[0389] A procedure similar to that utilized to obtain the product of Example
121 was used to obtain 1-(3-{4—[3—(1-methyl-piperidin-4—ylamino)-phenylsuIfanyl]-
2,3-bis-trifluoromethyl—phenyl}-acryloyl)-piperidine-4-carboxy|ic acid ethyl ester,
the starting ester. To a solution of the starting ester in EtOH was added 8
equivalents of 2 N LiOH. After stirring at room temperature for 1 hour, another 4
equivalents of 2 N LiOH were added and the reaction mixture stirred for an
additional 2 hours. Purification by column chromatography gave the product as a
beige solid. MS (ESI (+)) m/z 615.9 (M+H+).
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phenyl | -t hi ourea [0341] The procedure for Exanple 77
was followed utilizing benzyl isothiocyanate as the
W@ @si103700 | sot hi ocyanate. M5 (ESI (+)) m z 626rPGI/{MebE)14778
. Exanpl e 83 1-(2- Met hoxy- et hv _ _
p- 3-f 3-f 4- (3-nor phol i n- 4-v[ - 3- oxo- propenyl ) -2, 3-bi stri
f1 uoronet hyl - phenyl sul f gy éﬁl%i’é‘??ﬁl V-thiourea [0342]
The procedure for Exanpl Il owed utilizing

mat hox et hyl isothiocyanate as the starting
{Eetrahydramyrasi-ylaminapheb9Butfan Wi-23-bis-trifluoromethyl-

Exarrple 84 ) ) A . .
3- (3- (3- f 4- ( 3RNEREREENR-piperidine-A-carbonylie acid 5_p; 5. ¢

rifluoronethyl phenyl sul fanv

p- ph{a()ﬁg(ljih AOprbeedm)e' ﬂrrmar enifat %ﬁlliéd‘ﬁ‘i Mblr?@lbedroﬁgé’t”&]Exam ple

g rocedure for le 77 was followed utilizing 3-

%%%Pat@a@hiabew<%ﬁ4d3~étﬁtr@hm‘dtq-fpyra@s4~atanalgoﬁ-pbenylsuIfanyl]-
25 G RSP AR Gy LB AR B fal B et

Tmszsszerowas mydfdlymbamdwingubggilfs@&ghma@mg&a{yﬂdl? 122 to obtain
e product o
thg(a’!gﬁ%éng%ggﬁrllg RR r%(él (e+3) m/z 603.0 (]M+H+) P
3-[4-(3-am no- phenyl sul fanyl )-2, 3-bi strifl uoronethyl -
phenyl ] - 1- mor phol i n- 4-vy| Hy&m(m ng, 0.042

nmol ), was di ssolved in Z0U | hyl ene chl ori de

then pyridine (17 nL, 0.21 nmol) and net hyl
1e{@Hr 3110s trexc-Bexahiidro 1 4Biomyrsn 4 weareiraricsbny Bl 1-2.3-bis-

anal ysig.after stirring for one hou_lrd atroolgn i "
t enper a rQme, )-DINGE oxylic aci

quantitatively. The crude reactlon was diluted in DMSO

?/ES) [@g&@g] ggcbrbaedl{r@%hﬁ% féeth’éP Eﬁze@l"ﬂo%&%&%ct%@%xample
m
121 was used to obtain 1-(3-{4-[3- (1 1- DIOXO hexahydro-l Ao-thiopyran-4- -ylamino)-

phenylsuIfanyl]—2,3—b|s-tr|ﬂuoromethyl-phenyl}-acryloyl)—plperld|ne-4-carboxyllc
acid ethyl ester. This ester was hydrolyzed according to the procedure of
Example 122 to obtain the title compound. MS (ESI (+)) m/z 651.0 (M+H+).

Example 125

[4-(3-{4-[3-( 3-Methyl-ureido)-phenylsulfanyl]-2,3-bis-trifluoromethyl-phenyl}-

acryloylamino)-phenyll-acetic acid

[0392] A procedure similar to that utilized to obtain the product of Example
113 was used to obtain 3-[4-(3-amino-phenylsulfanyl)-2,3-bis-trifluoromethyi-
phenyl]-propenoic acid, the starting acid. The starting acid (194 mg, 0.44 mmol)
and diisopropylethylamine (391 pL, 2.2 mmol) were dissolved in CH,Cl, at room
temperature. Methyl isocyanate (75 uL, 1.3 mmol) was added in aliquots over 24
hours. The reaction mixture was then concentrated in vacuo and redissolved in
EtOAc. The mixture was washed twice with 10% HCI solution, once with water
and once with saturated NaCl solution. The organic extract was dried over

NazSOy, filtered and concentrated in vacuo to afford a brown solid (99%, 221 mg).
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J =8 Hz1 1H), 7.22 (d, J = 16 Hz, 1H), 7.35 (d, J = 8
Hz, 1H), 7.44 (t, J = 8 Hz, 1H), 7.58 (d, J = 8 Hz,
wak)os175768- 7. 73 (m 2H)18.04 (d, J = 8 Hz, 1H)PCPRUB205/014778
(s. 1H); M5 (ESI (+)) mz 535.3 (MrH+) . Exanple 86
{3-[4-(3-Mrpholin-4-yl-3-oxo-propenyl V2. 3-bi s-trifluo

ro YTE{GBQ :1 p Be{ﬂTﬂr?s(lPUl étﬁglyu r%ndd)t}ﬁ{e%sl‘fﬁﬁﬁﬁfnz% BR.Hnabhethy-

ester uct of
p epw}-pmmﬁm@apnue(ﬁplmg:,lwamynmoia @@-Azobémmmamnhw

NPt BUBIro Bi HesBiom oSt (3 Bic: B th o, and
dﬁémopwetrq/uémln(ew?rm_,,o i %%nmyw&e AR, b DMF g rao

chl or of or nat e nm., 0.084 fmol) were a
teanRgrpdyre. élff\mlnwheﬂylﬁgeﬁcuaCIdr&ihylc&ateraﬂQQrmgnﬂ 16 mmol) was

e TN T Sy ——

{ N
uB)WWaﬁ/EHI;?I‘ﬁ 35%@333@@@3@@3&@ d Mq_lﬁPLﬁ)ml%L)S%ée%@( n)?j g%SIS was
cgrmmate @y HPLCan SI82 }H)Jl'lfl(?at]_(B‘l pitheyeaciiorHmixturd by ¢olinn

cﬁﬁgeﬁggra};ﬁy'@ %tge (t| O,Z Eﬁmgcg!qqgasi elg%s%l? (}337/2,422},1(1-} i/IS (ESI

(9HN/z 8983 (MHHH).= 8 Hz, 1H), 9.83 (s. 1H); Ms (ESI
(+)). mz 549.3 (I\/H-H+) Exanpl e 87

(3-r4-(3-Mrpholin-4-yl-3-o0xo-propenv p-2 _
3-bis-trifluoronethyl - phgaﬁﬂﬂﬂEﬁEQQIIphenvD- car bam c
acid propyl ester [0346] The procedure for Exanple 86
vas N-@g-HouRskyUsr a1-p i i
starting C _ 50 -
Exanpl e 88 {3-[ 4-(iflu ﬂ ehwira bmmd ropenv
p-2, 3-bis-trifluoronethyl-phenyl sul fanyl 1-

phe%@Qﬁ?W?}%@eaﬁtﬁe% RS RS flized to obtain the product of Example

125 was used to obtain 3-{4-[3-(methyl-ureido)-phenylsulfanyl]-2, 3-bis-
trifluoromethyl-phenyl}-propenoic acid, the starting acid. The starting acid (41 mg,
0.088 mmol), O-(7-Azobenzotriazol-1-yl)-N,N,N’, N’ -tetramethyluronium
hexfluorophosphate (44 mg, 0.11 mmol), and diisopropylethylamine (92 uL, 0.53
mmol) were dissolved in DMF. 3-Hydroxypropylamine (20 mg, 0.26 mmol) was
added and the reaction was stirred until HPLC analysis indicated product
formation was complete. Purification of the reaction mixture by column
chromatography gave the title compound as a beige solid (50%, 23 mg). MS (ESI
(+)) m/z 522.1 (M+H+).

Example 127

N-(2-Hydroxy-1,1-dimethyl-ethyl)-3-{4-[3-( 3-methyl-ureido)-phenylsulfanvyl]-2,3-bis-
trifluoromethyl-phenvi}-acrylamide

[0395] A procedure similar to that utilized to obtain the product of Example
126 was used to obtain this compound, wherein 2-hydroxy-1 , 1-dimethyl-
ethylamine was used as the starting amine. MS (ESI (+)) m/z 536.1 (M+H+).
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[0347] The procedure for Exanple 86 was followed
utilizing butyl chloroformate as the starting

wabkdosnaefor mate. MS (ESI (+)) mz 577.3 (MrHt) . BREIP1065/014778
89 {3-r4-(3-Morpholin-4-yl-3-o0xo0-propenv
p-2.3-bis-trifluoronethyl-phenyl sul fanvnphenyl | -
carbam c acid isopropyl qsf [é)i&ﬁ] The procedure for
Exanpl e 86 was fol |l owed sopropyl chl orof orm
ate as the starting chloroformate. M5 (ESI (+)) mz

5 d-higphemerB-sulfenis aeid[ 3@ -{3-[4-(2-hydroxy-ethy|)-piperazin-1-yl]-3-oxo-
{3-f4- . -] - 3- 0x0- pr,0’' pen .
-DIS-TCEILQIOMA phe anylaphe -amide

a

p' 2, 3' S [ O v = ealy AN
carbam c acid phenyl ester [0349] The procedure for

Exanfg39636 Awsrecédlileasigflatitd thiaf Uik REIZSH8in the h?éo?lécélof Example

chl oroformate as the starting chl oroformate.

5( Wwas yged @gfpbtgirv(qbpqprpe_negcgumr@jc @cid (3-{4-(3-ethoxycarbon%lll-
- L0-= -3- - [)-R,3-his-tri
PP B S SRS AP e i
sigdleeto [HRRSHEx@heiendsariy esddio Fy@oRIze tRE o cSRIr\VANES N LioH
utilizin benzzyl $hl_oro_formate as the starting
toalfSHAPEPhEDE 2 0h qisspcid-{Pyi4rB-cabaxy-grapanyiy2, 3mismpl e
i - 1A (13- 0-4- vl - 3- - pr openv
ol e s RSB TTAL: FASPoBGP SR ar o ot o
Exdropid 526 wels-usedHo Bocpid tbn?@«ﬂcﬂl&ﬁ:&l:(@&drb@e@ﬁylybib&&iﬂ:ﬂe to
oAt Lorpomi: NSt s epe i+,

2,3-bis-trifluoronethyl-phenyl sul fanyl]-phenyl}-2-nitr

obenzenesul f onam de (101pgEmble42 1), triphenyl
phosphi ne (101 ng, 0.39 m—;'g—a'm?

ci s- 4- hydr oxynet hyl - cycl ohexanecar boxyli c acid net hyl
Trapsd-( :?(-gclr[zyff?/-Carboxvmethvl-phenvlcarbamovl)—vinvl]-Z,3-bis-triﬂuoromethvl-

phenylsulfanyl}-phenylamino)-cyclohexanecarboxylic acid

[0397] A procedure similar to that utilized to obtain the product of Example
113 was used to obtain trans 3-{4-[3~(4-ethoxycarbonyl-cyclohexylamino)-
phenylsulfanyl]-2,3-bis-trifluoromethyl-phenyl}-propenoic acid. A procedure
similar to Example 125 was used to couple the acid to 4-amino-phenylacetic acid
ethyl ester to afford an amide and hydrolyze the esfer functionalities of the
resulting amide to obtain the title compound. MS (ESI (+)) m/z 667.2 (M+H+).

Example 130

1-[4-(2-Hydroxy-ethyl)-piperazin-1-yl]-3-{4-[3-( tetrahydro-pyran-4-ylamino)-

phenylsuifanyl]-2,3-bis-trifluoromethyl-phenyl-propenone

[0398] A procedure similar to that utilized to obtain the product of Example
121 was used to obtain the title compound, wherein 3-[4-(3-amino-phenylsulfanyl)-
2,3-bis-trifluoromethyl-phenyl]-2-(hydroxy-ethyl)-piperazin-1-yl-propenone was

obtained using 1-(2-hydroxyethy!)piperazine as the starting material. The amine
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0.56 nmmol) were dissolved in 1.5 m _ THF.

Di i sopropyl azodi carboxylate (DIAD) (60 m , 0.31 nmol)
wowstben added and the reaction was stirred fRET/BSHay614778

at room tenperature. The crude reaction m xture was

concentrated then dissolved in ethyl acetate. The

wekhbién aeAbhsed@ith WM@W%&EA&# Eﬁer\ﬁ aaﬁl%fcépﬁre similar to

organl clayer was dried with s fat

Exampés, A3 taaffard mltmﬂpme$(ﬁsﬁ(+enmm/6®4 65(M+H+)
chromat ography using a gradient from1:1 to 1:3

hexanes: et hyl acetate (5 [ 0352] The nosyl
group was then deprot ectgﬁgﬂé—ﬁkl vi ng the product
fromthe preV| ous step (57 ng, 0. 07 mml) in 3 m_ of

quantitati vel y Thecrude was di ssoI ved |n et hyI

acet h t

wes @’@F’%}en’*rﬂ”@&é%“%ﬁ“"%“dﬁ*&gfs%%eﬂﬁg%fb?%'ﬁqﬁééw&i%ci of Example
1%W@§nﬁedtted)bta‘ ihdhisraguep auas, t\/\VImnemLG-[zf-(&dnhNo-fphéﬁiﬁlsuIfanyl)

2 ST AP AR BhHS bol) Phaioso Patpropenons was
cdripngta WitroTLisprop@- uﬂ?lp@‘boﬁét ‘R)E)S 8%%5 -!r}z Prgf B W%HQX

di ssol vi ng the product (38

THF: MeOH and adding 3 m of 2N Li OH. After 30 minutes
the ester was hydrol yzedExamplad32r ude was evapor at ed
to dryness The crude was dissolved in ethyl acetate

concent 1 at ed cru@er%aﬂaﬁuﬁ@}%h@ﬂﬂ)‘-ébéﬂ&%l@nd purified

by preparative HPLC to give the pure product (27 ny,
DVMSO-d. 6, 300 MHz) d 1.22

72 /%04[6616 Q!Q/RFécenge similay tp ,t,li\atﬂ.t,)hzeq t@g;b(am tm-prodglchf Example
41(\&?37 %%*'bd S oﬁﬁmﬁ” 37[’3 (gaﬂﬂé%&%esgwﬁééﬂgqo-éﬁ%qﬁg) ftay})r3.3-bis-
triflygrometiog- enyﬂ-p(rmpem acid ethyl ester. A procedure similar to that of
Example 113 was used to hydrolyze the ethyl ester with 2 N LiOH to afford 3-[4-
(3—benzenesulfonylamino-phenylsulfanyl)-2,3-bis-trifluoromethyl—phenyl]-propenoic
acid. A procedure similar to Example 125 was used to couple the acid to 4-
amino—phenylacetic acid ethyl ester to afford an amide and hydrolyze the ester
functionality of the resulting amide to obtain the title compound. MS (ESI (+)) m/z

681.1 (M+H+)

Example 133

3-{4-[3-(1 —Ethvl—piperidin-4-vlamino)—phenvlsuIfanvl]—2.3—bis-trifluoromethvl-

phenyl}-1-[4-(2-hydroxy-ethyl)-piperazin-1-vl-propenone

[00101] A procedure similar to that utilized to obtain the product of Example
130 was used to obtain this compound, wherein 3-[4-(3-amino-phenylsulfanyl)-
2,3-bis-trifluoromethyl-phenyl]-2-(hydroxy-ethyl)-piperazin-1 -yl-propenone was
condensed with 1-ethyl-4-piperidone. MS (ESI (+)) m/z 631.6 (M+H+).
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M5 (ESI (+)) mlz 617.5 (M+H+). Exanple 93 Trans
4- ({3-[4-(3-norpholin-4-yl -3-o0xo-propenyl ) -2,
w@254603770 f | uor onet hyl phenyl sul f anvH PCT/US2005/014778
phenyl am nol - met hvO- cvcl ohexanecar boxyl i ¢ aci d [ 0354]
The product of Example 5 1,

N-{3-[4-(3-norpholin-4-yl )?a oy enyl ) -
2,3-bis-trifluoronethyl - p%?n%uﬂgnyl] phenyl }-2-nitr
obenzenesulfonam de 99 g, 0.15 mmol ), triphenyl

% 4ateimino)-phenylsulfanyl]-phenyl}-1-

Y . Y A

trans- 4 hydroxyrret hyI C ﬁ||°h xanecar boxylic acid

met hyl ester ( 106 M%&Ml ssol ved in
1.5 nL THF. DIAD (60 niL, 0.31 nmol) was then added and

the [GHEM]i dnproeedsitd sifrldr tthad ubiRyed #& obt@RMhe product of Example
re. The crude reaction m xture was

er at
1@ e iep fﬁﬁbtbl?dp@@@pved fiom thehgorresperaling dithkoeo ayiline. MS
(?%{j ﬁ‘f,/z\@ \@p@h‘l nce with brine and the organic

SOdI um sul fate, filtered, and
evaporat ed. The reactl on was purified by flash
chromat ography using a gibdimple 13%m 1:1 to 1:3
hexanes: ethyl acetate (82 ng, 67% . [0355] The nosyl

: theE_ Prot e?t ed rb %I slsol Vi ng the product

ll ?ng" e > aR I

DI\/F and addl ng pot as,e,b%ﬂ:cgmtp&pgﬁ@eqqoﬁ%o my, 0.80
mmol ), phenyl sul fi . After 30
mnutes at roomtenperature the product was fornmed
quaniq4103ﬂ i frgcedure sinilartothst diilized teabtain the ipydduct of Example

2S8R R GRS B B8 PR RO SR S Emine. vi

(ESjr(ee)nhfzasws (W4 ude was then purified by flash
chromat ography using a gradient froml1l: 1 to 1:2

hexanes: et hy! acetate (55 ng, 8702. [ 0356]

Deprot ecti on of the nethgEXa les136s t hen performed by

di ssol vi ng
3-{2,3-Dichloro-4-[3-(1-methyl-piperidin-4-ylamino)-phenylsulfanyl]-phenyl}-1-

morpholin-4-vl-propenone

[0403] A procedure similar to that utilized to obtain the product of Example
18 was used to obtain this compound from the corresponding dichloro aniline. MS
(ESI (+)) m/z 506.3 (M+H-+).

Example 137

1-(3-{4-[3-( PhenvlsuIfonvlamino)-phenvlsuIfanvl]-2,3—bis-trifluoromethvl—phenvl}-

acryloyl)-piperidine-4-carboxylic acid ethyl ester

[0404] A procedure similar to that utilized to obtain the product of Example
121 is used to obtain 1-{3-[4-(3-amino-phenylsulfanyl)-2,3-bis-trifluoromethyi-
phenyl]-acryloyl}-piperidine-4-carboxylic acid ethyl ester. A procedure similar to
that utilized to obtain the product of Example 41 is used to obtain the title

compound.
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the product (55 ng, 0.087) in 6 nm _ of 1:1 THF: MeCH

and adding 3 nL of 2N LiCH After 30 mnutes the ester
wor®shyiirol yzed and the crude was evapor at ed tPCT/US2005/014778

dryness. The crude was dissolved in ethyl acetate and

washed once with brine before drying w t?hsodl um

sulfate, filtration, and i on. e

concentrated crude was dl'gg'ﬁ' 1138 DMSO and purified
rfparatlve HPLC Ito |ve the.pure pr oduct (50 ny,

38(m 2H) 1 H, L Sasht 2> 14 (m
1H), 2.85 ( ,
(tJ:5Hz 1H) 6.63-6.71 (m 3H), 7.15-7.23 (m

[0740354} (Odprobeduﬂa ﬂmnalt& th'\e/lé uﬁgzsefd'ﬂ(o_l_ét)ﬁ)am &e&ﬁ’o@ﬁct of Example
1(]%{@,5) us 1’ré|r8§ -[i( 3 amlno phen(ylsulfanylg 2,3- bls-trlfluoromethyl-
pﬁeﬁ&lﬁglﬁﬁ)t hylldTﬁ&BhGﬂH é}d Was S RRnRERG YA amlho-[B I282]E "

Tl uor enyl su

sttt ey s i v
was followe

EXATIRT 125 £0'8Btaig i L0 BompPLEg o R SHETA 0.5 612 (k).

as the starting alcohol. M5 (ESI (+)) mz 617.4

(M-Ht) . Exanpl e 95 Example 139 . ¢
N-(3-[4-(3-Mrpholin-4-ylI= penyl)-2, 3-bis-tri
| uoromézt hyl - pher;yl sul fanyl 1- phenvl}l sonl coti nam de

added and t he reactlon was aIIovved to stir for a
couplod06] Aiproteduratsimilaniot tREPEtiledrt8 obtAiR tﬁé RS Fict BF Example

(3-.am no- phenyl sul f any
1@( &’%MS@MS&Q&%hkz{?z-%é?nmnqphmwtﬂwfanme)% C§f-lb4e1c-)t'rnﬁlpermmethyl-
pKe}ﬁ/I]%ryBy%dB}TPi.b:Z] ‘Wc,syclooctanyl—4-carboxyllc acid methyl ester. The
amine was acylated with phenylisulfonyl! chloride using a procedure similar to that
of Example 41 to obtain 1-(3-{4-[3-(phenylsulfonylamino)-phenylsulfanyi]-2,3-bis-
trifluoromethyl—phenyl}-acryloylamido)—[2.2.2]—bicyclooctanyl—4-carboxylic acid
methyl ester. The ester was hydrolyzed using a procedure similar to that of
Example 113 to obtain the title compound. MS (ES! (+)) m/z 699.1 (M+H+).

Example 140

1-(3-{4-[3-(1-Methvlpiperid in—4-vlamino)—phenvlsulfanvl]—Z,3—bis—trifluoromethvl-

phenyl}-acryloylamido)-[2.2.2]-bicyclooctanyl-4-carboxvlic acid

[0407] A procedure similar to that utilized to obtain the product of Example
138 was used to obtain 1-{3-[4-(3-aminophenylsuIfanyl)—2,3—bis—trifluoromethyl-
phenyl}-acryloylamido}-[2.2.2]-bicyclooctanyl-4-carboxylic acid methyl ester. A
procedure similar to that of Example 113 was used to couple the amine to 1-
methyl-4-piperidone and hydrolyze the methyl ester with LiOH to obtain the title
compound. MS (ESI (+)) m/z 656.2 (M+H+).
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then added and the reaction was allowed to stir
overni ght. HPLC anal ysis showed quantitative

weowsgozron of the starting material to produckCT/UBE05/014778
crude was diluted in DVMSO and purified by preparative
HPLC. 1H NMR ((CD3)2CO, 300 MHz) d 3.55-3.77 (m 8H),
7.15 (d, J =16 Hz, 1H), g [dlqq49 = 8 Hz, 1H), 7.44
(d, J =8 Hz, 1H), 7.54 (T‘M = , 1H), 7.78-8.02
( 5H), 8.08 (s, 1H), 8.83 (d, J = 6 Hz, 2H); M5 (ESI

(3 3 - bulfetyl]-2, 3-bis-trifluoromethyl-phenyl}-
N-f 3-r4- (3- hr phol. i, n- 4 Y . .
p-2, 3- bi 544 VRIS sharheodipiadd o (1

Htetrazol - 5- yI - acet amde [0359] (
1H- TE408% oA-fropbduracsinilar t@cﬂh@t6 (ifli R4 t%thmQﬁé gm&hét of Example

135 i el orobboio il h«??%féﬁmﬁwwmnyn@ iR p——

p?%f&"fégﬁg OS’FA}HGP?E? %léﬁ C'(g%rpxl—\ﬁﬁ?&{g ‘&Egc.&" Lylrester A

procedurs siofilaEiathalt ef Examfﬁﬂé 49 G%a@mwféﬁéb’dp%' kAB¥ine to
| fI ugr onet hyl - phenyll - mor phol i'n- 4-yl - prope

teﬁ”&ﬁéégr(ozé rag-4oene afeinydrolisee theemethit eatesndth BOH to obtain the
tltreeék%béﬂnd‘ﬁﬁ/@gté’l"\@r‘}i) e 8h8 0 @m?pi ght. HPLC analysis

showed quantitativeconversio he starting
material to product. The crude was diluted in DVSO and
purified by prepar ati ve ErafpléM42VR ((CDa) 2CO, 300

MHz) d 3.59-3 76(m 8H) 4.24 (s, 2H), 7.14 (d, J =
|—|).7.9 8 , =

- nmp
2 thhox -r4-(3-nor phol i n-4-yl - 3- oxo- propenvn-2, 3
- bi 40999]fy w@mﬁe@uw siphitatyio $hatfutiized to pbiity lthe prriugtbfExample

$QLSZH %o 8 g@- 4f@ram|no enyl%glfél\rl?ﬁ) E 3- Lls—’crngj luoromethyl-

IZI ng rre
phenyl] acryloylamldo} [2.2.2] -bicyclooctanyl-4-carboxylic acid methyl ester. A

procedure similar to that of Example 113 was used to couple the amine to 1,1-
dioxo-hexahydro-1 A°-thiopyran-4-one and hydrolyze the methyl ester with LiOH to
obtain the title compound. MS (ESI (+)) m/z 691.6 (M+H+).

Example 143

3—[4-(2-Hvdroxv—phenvlsulfanvl)—Z,3-bis-trifluoromethvl-phenvl]—1 -morpholin-4-vyi-
propenone ‘

[0410] Trifluoromethanesulfonic acid 4-(3-morpholin-4-yl-3-oxo-propenyl)-
2,3-bis-trifluoromethyl-phenyl ester (0.96 g, 1.9 mmol, Example 3) was azeotroped
twice with toluene, and then dissolved in 5 mL of acetone. Potassium carbonate
(0.37 g, 2.7 mmol) was dried by heating under vacuum, and then added to an
acetone solution of 2-hydroxythiophenol (0.35 g, 2.8 mmol in 5 mL of acetone).

To this mixture was added the triflate solution, followed by heating at refiux

overnight. The reaction was concentrated, then partitioned between ethyl acetate
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acid as the starting carboxylic acid. MS (ESI (+)) mz
549.0 (MrH+). Exanple 98 Pyridine-2-carboxylic acid

wd@ 3005405736 mor phol i n- 4-yl - 3- oxo- propenyl ) - 2, 3- bPCT/UBI00&014778
romet hyl - phenyl sul fanyl | - phenvD-am de [0361] The
procedure for Exanple 95 was followed utilizing

o 5 . _ . Chaxvl i
AR i1 N frebus iRtiRsLhionCadl) TR orRfic T Bt WY WeRhBI I Saturated
apyeous aedignteallbddg) driedawithl sodium sulfatel, ;‘ilt%reg abnd i_:oncfelnltjrgted.
i n-4-vyl - 3-0xo- nyl)-2,3-bistri
The rhSiHl R W Bt by s HOHAt DGR Fsshstvine.
I d i bz
aBeRRIALKaSPNENS TN ISR WEARMI(RDTE o b B 005171, (m, 8)
63 (d, JWBS @ESE, (H),)6.99 td,SB'-B-.ml&l\/ﬁH?,_)Z.ogmewge.sl,@Q Hz), e7h11 (dd,
= i i DO~ -14-(3- -4-yl| - 3- -pro
J=§1 Qgﬁg%g:@{?, ?%ou'\tgﬁ ﬁﬁéﬂ%nlg(;g ), %.37 (ddd, JE1.8.75,8 4 Hz 1H), 7.52
(dﬂ)%&k{léwlsfl%ﬁy’lH),W'?@é‘ﬁlc#,'ﬁqgtﬂ"}m Bz D Rhs 1B8) PHYREIU8 0
for Exanple 95 was f owed utilizing _
(MTH\J'S)E hyl am no-acetic acid as the starting carboxylic
acid. Ms (ESI (+)) mz 562.4 (M-H+). Exanpl e 101
| soxazol e-5-carboxylic ag.d _ _
(3-r4-(3-norpholin-4-yl - nvo- 2, 3-bistrifl uor
onet hyl - phenyl sul fanvn- phenyl | - am de [0364] . The
PioedyieotyophémdsitamyD =2, Basis il U o tif-idhieal Mg -morpholin-4-yi-

i soxazol e-5- carboxylic acid as the startiing

carboxylic acid. M5 (ESI @EHpengne 572.5 (M-Ht).
Exanpl e 102 N-f 3-f4-(3-Mrpholin-4-yl-3-0xo0-propenv

- 2. Bl - Thé bHOURRE PEXaRRIYAS WML BA R Lihg 3-
hydroxythiophenol as the starting thiophenol. MS (ESI (+)) m/z 478.0 (M+H™),

Example 145

1 -Morpholin-4-vl-3-{4-[2-(tetrahvdro-thiopvran-4-vloxv)-phenvlsulfanvl]-2,3—bis-

trifluoromethyl-phenyi}-propenone

[0412] 3-[4-(2-Hydroxy-phenylsulfanyl)-2,3-bis-trifluoromethyl-phenyl]-1-
morpholin-fl-yl-propenone (30 mg, 0.063 mmol, Example 143), tetrahydro-
thiopyran-4-ol (30 mg, 0.25 mmol), and triphenylphosphine (68 mg, 0.26 mmol)
were dissolved in THF (1 mL). Diisopropylazodicarboxylate (0.050 mL, 0.25
mmol) was added, and the solution agitated overnight. The reaction was
evaporated to dryness, and purified by preparative HPLC to give the product (24
%, 8.8 mg). "H NMR (DMSO-ds, 400 MHz) 3 1.54 (m, 2H), 1.85 (m, 2H), 2.29-2.47
(m, 4H), 3.55-3.68 (m, 8H), 4.52 (m, 1H), 7.05 (t, J=7.6 Hz, 1H), 7.14 (d, J=15 Hz,
1H), 7.15 (d, J=7.6 Hz, 1H), 7.18 (d, J=8.7 Hz, 1H), 7.47 (td, J=7.8,1.8 Hz), 7.61
(dd, J=1.6, 7.7 Hz, 1H), 7.66 (dq, J=15.3,4.1 Hz, 1H), 7.95 (d, J=8.8 Hz, 1H);, MS
(ESI (+)) m/z 578.3 (M+H™).
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2-pyridin-2-yl-acetan de [0365] The procedure for
Exanple 95 was followed utilizing 2-pyridyl acetic
w@eiod/ 1676 he starting carboxylic acid. M ( ESIPCHUS2008/a14778
596. 3 (M+H+). Exanple 103 N-i
3-f 4-(3-Mrpholin-4-yl-3-o0xo-propenyl)-2,3-bis-trifluo

romet hyl - phenyl sul f anyl 1-Example 14
phenyl) 2-pyridin-3-yl- mn#de—rg:%%] The procedure
for )l e 95 was follomed utilizing 3-pyridyl acetic

o - Yareythiopyeari-d-vIod fERIny(st)lfanyil-2, 3-bis-

596. 4 (NrHe) . Exa ] T
N f 3- f 4- ( 3- Nbrpho@rl%-ﬁ—y—ﬁ@%&@é%m%& nyl N% 3-bis-trif

| uor onet hyl - phenyl sul f anyl 1-
phenm4 13- e p-fooe@u el foRERBAIPIE €45 We@fbu&%d Q{tﬂﬁﬁg th_f)ém ple 144

95 was followed utilizing pyr
aﬁ%%ﬁ@?%@*‘@ﬂ%'ftMﬁdE&KbBW/IZﬁYSa‘HM‘*H\/B (ESI (+)) rriz
596.5 (M+H+). Exanpl e 105
N-f 3-r4- (3- Mor phol i n- 4- yl?ﬁ%rﬂéﬁ pﬁgpenyl) 2,3-bis-trif
| uor onret hyl - phenyl sul f an acet am de [ 0368]
The roduct of Exanple 4,

Mﬂﬁﬁﬁi@@ﬂm—l‘vﬂn&mxﬂ-bhéhwgumﬂhﬂb bis-
phenyl] 1- nor phol pr o nmg, 0.052
mol ), wasdi ssol ve r'e £ NO8l&e chl ori de
and acetic anhydride (7 37 m _, 0. 078 mml) was added.
HPLOOANa] YShe prbeyRite FEE LA @M@Wa@ffoﬂ(?ﬁ &hﬁﬁztlhggxndln 2-yl-

material to the product quan |tat|ve
meirangl @ﬁtthgﬁtarbagwamh@ér MSUES! (Fheméz 5619 Ovdd+HIT)| ut ed
with DVSO and purified by preparative HPLC. M5 (ESI

(+)) mz 518.7 (M-H). Ew'l‘&el&%

1-MorDhoIin-4-vl—3-{4-[2-(Dvridin-3-vlméthoxv)—phenvlsuIfanvl]—2.3-bis— |

trifluoromethyl-phenyi}-propenone

[0415] The procedure for Examplé 145 was followed utilizing pyridin-3-yl-
methanol as the starting alcohol. MS (ESI (+)) m/z 569.0 (M+H™).

Example 149

1-Morpholin-4-yI-3-{4-[2-(pyridin-4-ylmethoxy)-phenylsulfanyl]-2,3-bis-

trifluoromethyl-phenyl}-propenone

[0416] The procedure for Example 145 was followed utilizing pyridin-4-yl-
methanol as the starting alcohol. MS (ESI (+)) m/z 569.1 (M+H™),

Example 150

1-Morpholin-4-yl-3-{4-[2-(2-pyrid in-2-yl-ethoxy)-phenylsulfanyl]-2,3-bis-

trifluoromethyl-phenyll-propenone

[0417] The procedure for Example 145 was followed utilizing 2-pyridin-2-
yl-ethanol as the starting alcohol. MS (ES! (+)) m/z 583.1 (M+H").
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N- (3-f 4-(3-Morphol i n-4-yl - 3- oxo- propenv
p- 2, 3-bi s-trifluoronethyl-phenyl sul fanyl | phenyl) -
WQ2spei7azi n- 1-yl - acet am de [ 0369] The proceduP€T/82005/014778
Exanpl e 95 was followed utilizing 4-
car boxynet hyl - pi per azi ne- 1- car boxylic acid
9H-fl uoren-9-yl met hyl estpfaas)d f5qStarting carboxylic
acid. The FMOC prot ect ed'm'WP'aTl‘rTe product was then
deprotected W|th 2 mL of 2:8 piperidine:DVW. The
3y 2 eimdeilifaBe? ihierifiicromiettyl-phengiprt-morpholin-4-yi-
terrperature for 1 hr and diluted in DVBO for
preparative HPLC purifi cat%%——%@(ESl (+)) mz 603.4
(MtH+) . Exanpl e 107
N- { 3E0r4418(| STMa rmhcédme%b’h&@@ﬂﬂ aReTYlidwed atilifg behkyl
rome phenyl sul f anv Ehen yl)-
algoﬁ ?fa’i‘m algeleqlaVadEO ST M/TIRE8Et dedily.e f or
Exanple 95 was followed utilizing piperidine-1,2-
di carboxylic acid 1-tert r as the starti ng
carboxylic acid. The BCI:M le?fS pi peri di ne product
was then deprotected with 2 nL of 100 % TFA. The
| sutlieahy B2, B+bistrifiuor v ettyl-bBBAYI]-1-morpholin-
tenperature for 1 hr and, djiluted in DVSO for
preparative HPLC purifi C-Aa-ilj-BﬁQLﬂ@—@ESI (+)) mz 588.6
(MtH+) . Exanpl e 108 Et hanesul fonic acid
{2- r@4(19 NDhé beddettufie Ydr P
-}phen)?l sul f anv @%ﬂsg@nﬁgg I@\%ﬁutﬁ\&fﬁé&w&hexanol
a5 (MGCTHUING ehelae 4EBh G0 OV IB0PGINISHBBE ai 1 ¢ he
product of Exanple 4 1 was used to obtain this
- conpound. Ms (ESI (+)) "B(a MH—I+) The starting

ani |l i ne conpound was pre ing a procedure
simlar to thatutilized to obtain the product of

SH-4pfl velohexyloxgathemylsuifany )-2- Sbiswiflnbaphethol-piRén iR e-morpholin-
starting material.

4-yl-propenone

[0420] The procedure for Example 145 was followed utilizing cyclohexanol
as the starting alcohol and 3-[4-(3—hydroxy-phenylsuIfanyl)—2,3-bis-trifluoromethyl-
phenyl]-1-morpholin-4-yl-propenone (Example 144) as the starting phenol. MS
(ESI (+)) m/z 560.3 (M+H").

Example 154

3-{4-[2-(trans—4-Methvl-cvclohexvloxv)—phenvlsulfanvl]—z,3-bis-trifluoromethvl-

phenyl}-1-morpholin-4-yl-propenone

[0421] The prqcedure for Example 145 was followed utilizing cis-4-
methylcyclohexanol as the starting alcohol. MS (ES! (+)) m/z 574.2 (M+H").
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Exanpl e 109 4-{2-r4-(3-Mrpholin-4-yl-3-o0xo0-propenv

p-2. 3-bis-trifluoronethyl-phenyl sul fanvnphenyl am nol -
wer@sogxanecar boxylic acid [0372] A procedur ePCT/IB10a5/014778

to that utilized to obtain the product of Exanple 6

was used to obtain this conpound. M5 (ESI (+)) mz

603.5 (MrH+). The starti r]gxaﬁbié pgsconpound was

prepared by using a procedure Stmtar to that utilized
t bt ai n the roo{uct of Exanpl e 4, elxcept g%/b(usn ng

110

N-(2-r4-(3-Mrph

| uor onet hyl - phenylsulfanyll-

phen{l#22] pfibeyirocedirarfos Ekamphsri 45 WIS Rdwéd @hﬁ.ﬁﬁ& se4-
tilized to obtain the

| d
niiisiohdenles iesiaiiolansl ARS-EotdrtdnyNBergsultanyi)
2\(/\3;%05g£12%%@§4eth91 ﬁﬂ Slrﬁ}g)‘ramg?ghél é)l %ﬂ@éﬁkédeﬁ@&{%ﬁ%gﬂﬂ) as the

starting peenelo MSt(ESh(t)hm/prS@'dLB:(Mﬁﬂ Fxanpl e 4, except by
usi ng 2-ami not hi ophenol as the starting naterial .
Exanpl e 111 E
N-f 2- [ 4- ( 3- Mor phol i n- 4- yIEX8MRle 136, 0y 1) .2 3-bis-trif
| uor onet hyl - phenyl sul f anvnphenvD- benzenesul f onam de
[%7472'kl9*49M@W%V5|bﬁbkﬂ6X\V)°oHehﬁ}lsdlf‘a'nlvﬂzzeﬁ-b@u bfdethyl-
the product of Exanple 1 was used to obtain tnrs
conpound. MNB (Esmwlbimmm&ﬂmwe starting
ani | i ne conpound was prepared by using a procedure
SI m 0 Rt C
02}, TG oty R tn IR Ple bR Bl ticdho trans-4-
methylcyclohexanol as the starting alcohol. MS (ESI (+)) m/z 574.3 (M+H").

™)

Example 157

3-{4-[3-( cis—4-Methvl-cvclohexvloxv)—phenvlsuIfanvl]-2,3-bis-trifluoromethvl-

phenyi}-1-morpholin-4-yl-propenone

[0424] The procedure for Example 145 was followed utilizing trans-4-
methylcyclohexanol as the starting alcohol and 3-[4-(3-hydroxy-phenylsulfanyl)-
2,3-bis-trifluoromethyl-phenyl]-1-morpholin-4-yl-propenone (Example 144) as the
starting phenol. MS (ESI (+)) m/z 574.4 (M+H").

Example 158

' 1-MorphoIin—4—vl-3-{4-[2—(tetrahvdro-pvran-4-vloxv)-phenvlsulfanvl]-2.3—bis—

trifluoromethyl-phenyl}-propenone

[0425] The procedure for Example 145 was followed utilizing tetrahydro-
pyran-4-ol as the starting alcohol. MS (ESI (+)) m/z 562.2 (M+H"),
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the starting material.Exanple 112 _
S-~. S-Dichl oro”-f S-detrahvdro- pyran”®-yl am noVphenyl sul
Wo anwgl1os7phenyl | - i mor phol i n- 4-yl - propenone [ 03FG]/U$2005/014778
procedure simlar to that utilized to obtain the
product of Exanple 6 was used to obtain this conpound

fromthe correspondi ng diﬁ%@b%_i@' ine. M5 (ESI (+4))
rriz 492.9 (MrH+) . Exanpl
r S"- Car boxy- cvcl ohexyl am noVphenyl sul fanyl i . S- bi
ﬂ_tﬂ('_@llg.fﬂ@Lmﬂl-ig;%{{éﬂetr’ahvdro pyran-4-yloxy)- phenvlsulfanvll 2.3-bis-
acryl oyl ) - pi peri d{ Ele 3- Ca{!bﬁ‘xﬁl [ z acid [0376] A
procedure simlar : n the
product of Exanple 4 was used to obtain ethyl
[ 4[0(4:%qam‘rhepmb@éuur@ b Eﬁé(ﬂn%)tea% Qi 1 dv& ORI B 'ﬂéﬂé%ydro-

propenoat e, the star ester. e start

mé@ﬂ- X-by o| ag thegsigrting glgohatmnd Ged4-( 1ra/simxyeuhenymﬂfamytp12 3-bis-

trﬁggﬁaﬁ?l‘é\gp?@ @8}-%8@5)%@ ~4- I’%r%aggg’tg% orﬁﬂlgf}% as tHe starting

pkeriait iMS (B85 m/r 662t (MEHhour . After neutrali zing
with 24 nL ogﬁpl N HCl, SOO rr)(L) of ethyl acetate (EtQAc)

wer e added and t he Iayerwat ed. _The or gani c

| ayer was washed with sa sol ution, then
dried over Na2SH™, filtered and concentr at ed i n vacuo.
Thet MesiBhblig-yi3- {4 20a8iobhb bW hddh- f‘FetnPg?s%Ifapgl]-Zﬁ—bis-
/ pet r ol eum et her, €N co :

afford an of f - whittiflugromethylgteny84&opghoné 0377]

3-[4- (3-Am' no-phenyl sul fanyl)-2,3-bis-trifl uoromet hyI

phe;[)gjé%z ReS1H- ?%J&datf'hﬁerqyi Qgﬁdﬁ?ﬁ%&%‘} mré‘:”% ? mmol/g, O 18 mmol)
wds hwdiled(wlﬁh rmemyle&héod:rﬂorﬁé& tHeﬁWasﬂe@Qhr’@@t'ir}leJls With: rﬁé%rg}‘le

pecot a

"EQWDM: éﬁ%—}z Yé@mﬁﬁ%gggggwte% tgp\{g(lé&?rvmhylénﬁshlonde (4 mL). 3-[4-
(2-hydroxy- phenylsuIfanyl)—2,3—bis-triﬂuoromethyl-phenyI]—1-morpholin-4-yl-
propenone (19 mg, 0.040 mmol, Example 143) was added and the mixture was
shaken for 5 minutes. Thiophen-2-yl-methanol (0.020 mL, 0.21 mmol) was added

and the mixture shaken for 5 minutes. Diisopropylazodicarboxylate (0.033 mL,

0.17 mmol) was added and the reaction shaken for 1h. The resin was filtered off
and washed with methylene chloride. The organic layers were combined and
concentrated to dryness. Purification by preparative HPLC gave the product (24
%, 5.5 mg). "H NMR (DMSO-ds, 300 MHz) 8 3.51-3.69 (m, 8H), 5.23 (s, 2H),
6.88-7.17 (m, 5H), 7.31 (dd, J=0.9,8.6 Hz, 1H), 7.40 (dd, J=1.3,5.1 Hz, 1H), 7.41-
7.56 (m, 1H), 7.57 (dd, J=1.7,7.5 Hz, 1H), 7.65 (dq, J=15.3,4.1 Hz, 1H), 7.90 (d,
J=8.7 Hz, 1H); MS (ESI (+)) m/z 574.2 (M+H™).
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nmol ) were added, followed by
1- (3-di net hyl am nopropyl ) - 3-et hyl car bodi i m de

whyasoeitod ori de (56.8 ng, 0.31 nmol ). The reacP¢DNS2005/014778
m xture was stirred for 3 days, then poured into 100
mL of 1 NHCI and extracted with 100 nL of Et OAc. The
organi c extracts were MWO mL of saturated
NaHCC3 sol ution, 50 nmL 1 , mL of saturated
NaHCOB sol ution, and 50 nL of saturated NaCl sol ution.
Thel-Marphelinc4wd-Be{4diPr @dthinpre B Y BEHoxiy-bhendduiasi]-2,3-bis-
concentrated in vg ) oam Purification by
col um chr onmat ogr &Py -2 B RIQREN0BE 50, CH2CI 2
gave a white foam (93% 121 ng). [0378]
1- { 3[0K£8] 3Theiprocaties YorsEkArapi 16@was l?glﬁ)'\ﬁ(fdll E&ilﬁ’rﬁ%gﬁh,@phen-

-phenyl ] - acryl oyl }-pi peri di ne- 3- car boxy

3 YAl ebing Statting algohol SR emaBaRalMEE 1N 8. 0

m _ of 3%acetic acid (AcOH)/CH2Cl 2. Ethyl 4-

oxocycl ohexanecar boxyl at Exgaﬁai'é ﬁg , 0.60 mml) was

added and the reaction stirred for several
m nut es. Sodiumtriacet oxyborohydride (212 ng, 1.0
b8 Benzyloxycenyisufapyipa 3-bigntrifidbtarnethiyi-phémg]-1-morpholin-4-yl-
overni ght, the reaction mxture was diluted wth I00
m _ of EtOAc and washed WREIPEIQNGr at ed NHACI sol uti on.
The organic extract was dried over Na2SO-J, filtered

and [0@29]9UTM@BQSJJ:eUOré/ﬁﬁlm(aﬁ'ﬁpl@f1f6@r\9%§fbd@wneg uilizing penz

Purification by colum chromatograp

aleghol @erbe stariing aleshoheng Beldu(@tsydroky-phenyisulf4rmd)-263-bis-

, ' 29% 44 .4 0379] .Ci
By o e olShanshEGainte 1 40hem e starting
phiehahyMS (ESI (+)) m/z 568.1 (M+H*). .

2,3-bis-trifluoronethyl-phenyl}-acryl oyl)-piperidine-3

-carboxylic acid ethyl ester 572.4 ng, 0.10 nmol) was
di ssolved in 1.42 nL of HF. A solution of 2
N NaCH (200 m _, 0.40 nmol) was added and the reaction
Sk “ PRy RYRERYADS bl SRR RD-phen

1-morpholin-4-yl-propenone

[0430] 3—[4—(3-Hydroxy—phenylsuIfanyl)-2,3—bis—trifluoromethyl—phenyl]-1—
morpholin-4-yl-propenone (43 mg, 0.090 mmol, Example 144) was dissolved in
ethanol (1.25 mL). To this was added a solution of sodium ethoxide in ethanol
(0.084 mL, 21%, 0.23 mmol). After stirring at room temperature for 30 minutes, 4-
chloromethyl-1H-imidazole hydrochioride salt (24 mg, 0.16 mmol) was added, and
the reaction stirred for 30 minutes. Analysis by HPLC showed > 75% conversion.
Trifluoroacetic acid (0.035 mL) was added, and the reaction was evaporated to
dryness. Purification by preparative HPLC gave the product. 'H NMR (DMSO-ds,
400 MHz) 6 3.35-3.74 (m, 8H), 5.19 (s, 2H), 7.12 (d, J=7.5 Hz, 1H), 7.14-7.22 (m,
3H), 7.35 (d, J=8.4 Hz, 1H), 7.44 (t, J=7.8 Hz, 1H), 7.67 (dq, J=15.0,4.5 Hz, 1H),
7.78 (s, 1H), 8.02 (d, J=8.8 Hz, 1H), 9.09 (s, 1H); MS (ESIH (+)) m/z 558.0 (M+H™).
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and stirred overnight. The sol ution was then _
evaporated under a streamof N gas, and the resulting

wo egsdoug7nas redi ssol ved in Et OAc. After washi PQI/MB1005/014778
water, the organic extract was dried over Na2SO4,
filtered and concentrated in vacuo. The resulting

solid was triturated V\At%@ther to afford the

title conpound as a whit % 62.5 ng). MS

ESI (+)) mz 644.9 (MrH+). Exanple 114 C's
MMMM@MMQ@—&S&NWWhMmheWH-
-23b|str|fluororreth|¥1l- dovleor .

phenyl sul fanyl ) - phe#ﬁ—%ﬁ@%@?—&?&@&ﬁ@car boxylic

acid [0380] A procedure simlar to that of Exanple 113
was [BEd]t Thelyracedirsifer ERAPEIENI6IMRESbIlowed utilizing 3- y[]4 (2-

-[ 4-( 3- | sul f I b trif r onme
hi@%ﬁ‘syﬁie%&‘l%%aRQ?&V%E.”%«@»S&M%@WJE%m?r‘;hol.n-4-y|-
p%lﬁ%ﬁyégfgﬁpﬁ@g JHEPAS i &%nlrféspﬁgnol. W38l &y m?z B58.4 (M+H".

4-(3-f4-[ 2- (4- Met hyl - pi per azi n- 1-yl car banoyl ) - vi nvn- 2.
3-bi s-trifluoromethyl pheEdampleated-

phenyl anm noVcycl ohexanecar boxylic acid [0381 ] A

o f Exanple 113 was used to
gL? ans; RS hzt\d- zoXx0-propenyl)-2, 3-bis-trifluoromethyl-

3-[ 4- ( 3- r@'@}@mmﬂ' 3@ ;%@ § iy t hyl -
phEenyI(] apropen0| C aci h%\ﬂg)s{ ¢ et9<'a Gl OIX i 6

1arrino nmet hyl - pi perazine. Ms (ESI (+)) mz 631 .1
|_[D)4 ZEXQngcg(yjpj@n@isylfanyl -2,3-bis-trifluoromethyl-phenyl]- 1-morphol|n-

4- 2[—?){5%%@5% g? ﬁpmoﬁm"‘ﬁdxamglesﬁéa) p&gay[']fcflrg)k()a_ﬁovn Vi

cynima)daﬂebémwﬁmhaﬂ}fhémyn%teﬁ(& ﬁ@@%@ﬁ%&?ﬁﬁ?h&)&gﬂl&sphme
h 382] _A_procedure simlar to that of

éﬂgt Q4500moN Wweriesdigepfyed i T el dmmlL).
D%ﬁ&gﬁggﬁﬂg%&@é’r‘o@%]@i’é fbsam! Jo s ?‘hrﬁbﬁ Wae e];édJeoJ, AMGHRY sorution

stirred overnight at 80° C in a sealed tube. The reaction was evaporated to

dryness, and purified by preparative HPLC to give the ether. This material (48
mg, 0.078 mmol) was dissolved in THF (1.5 mL) and MeOH (1.5 mL). LiOH (1.5
mL, 2 N) was added and the reaction stirred for three hours. The reaction was
evaporated to dryness, then partitioned between ethyl acetate and 1 N
hydrochloric acid. The organic layer was washed with saturated sodium chloride,
dried with sodium sulfate, filtered and evaporated. The residue was purified by
preparative HPLC to give the product (36 %, 24 mg). 'H NMR (DMSO-ds, 300
MHz) 6 1.00 (m, 2H), 1.41 (m, 2H), 1.72 (m, 4H), 2.03 (m, 1H), 3.50-3.70 (m, 8H),
4.30 (m, 1H), 7.02 (t, J=7.7 Hz, 1H), 7.15 (d, J=15f0 Hz, 1H), 7.16 (d, J=8.3 Hz,
1H), 7.22 (d, J=8.3 Hz, 1H), 7.45 (td, J=8.0,1.8 Hz, 1H), 7.58 (dd, J=1.7,8.0 Hz,
1H), 7.66 (dq, J=15.1,4.4 Hz, 1H), 7.95 (d, J=8.4 Hz, 1H).
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propenoi ¢ acid was condensed wth
1-(3-am nopropyl)-2-pyrrolidinone. Ms (ESI (+)) nfz

WG 35207k H+) . Exanple 117 G s PCT/US2005/014778
4-r3-(4-13-f4-(2-Ethoxy-ethv
p- pi perazin-1-yl |- 3-o0xo-propenyl) -2, 3-bistrifluoronmeth
yl - phenyl sul fanvO phenylm Egll ﬁéﬁl ohexanecar boxyl i c
acid [0383] A procedure that of Exanple 113
was used to obtain this conpound wherein
3- [4grsﬁa{&ﬁio@emmhdmr4ah94dxozprbpbnsmzr3Jbtwmgaﬁrrhé(ﬂhw-
phenyl ] - aci d was ondensed vvlth
1- (2- et HORPES
(MrHt) . Exarrple 118 Trans 4 r3-(4-(3-f4- (2 Ethoxy ethv

p- pi [0A38BYi Thé prdéec)ﬁlrr@f@r PX&RBIRY 485 vas followed utilizing trans-4-

3-bistrifluoroneth

hydrenymethy-gyoibhekerstahoxdic-anict hwtbylasteradheystagingcalBohol.
I\/[SOQE_?I]G'% 28%##&%1? lar to that of Exanple 113 was

ound wherein
3-[4-(3-am no- phenylsulfanyl)-2,3-bis-trifluoronethyl-

phenyl]- propenoic acid WExangsladpgsed with
1- (2 ethoxyethyl)prperazrne an erein theresulting

- 0XOpI OBABY Ikulf - - i aci
> 3-bi sopF anl enoxymethyli-cycl n 3

cyclohexanecarboxyllc acid ethyl ester, was hydrolyzed
wi t HOABEH, Th\@p(cﬁsldu(el-jo)r Erram@émas W%Hﬂbwd@(@tﬂﬁir@ ths-4-

2- Hvd
bty A0TSR B 4 methvs sstes erithe siaréne elaphol.
ME-(Esnén))Imil 6@ QuphenNy! am noi - cvcl ohexanecar boxyl i c
acid [0385] A procedure simlar to that of Exanple 113

was used to obtain this conpound wherein

3-[ 4- (3- ami no- phenyl sul f EXgmple 168bi s-tri f | uor onet hyl -

phenyl ] - ‘
Cis—4-{3-[4-(3-Morpholin-4-vl—3-oxo-propenvl)—2,3-bis-trifluoromethvl-

phenvlsuIfanvl]—phenoxvmethvl}-cvclohexanecarboxvlic acid

[0435] The procedure for Example 165 was followed utilizing cis-4-

hydroxymethyl-cyclohexanecarboxylic acid methyl ester as the starting alcohol.
MS (ESI (+)) m/z 618.3 (M+H").

Example 169

Trans-4-{ 3—[4-(3-MorphoIin-4—vl—3-oxo-propenvl)—2,3-bis—trifluoromethv|—

phenvlsulfanvll-Dhenoxvmethvl}-cvclohexanecarboxvlic acid

[0436] The procedure for Example 165 was followed utilizing trans-4-
hydroxymethyl-cyclohexanecarboxylic acid methyl ester as the starting alcohol
and hydroxy—phenylsuIfanyl)-2,3-bis-triﬂuoromethyl-phenyl]-1 -morpholin-4-yl-
propenone (Example 144) as the starting phenol. MS (ESI (+)) m/z 561.3 (M+H").
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propenoi ¢ acid was condensed wth
1- (2- hydroxyet hyl ) pi perazine. M5 (ESI (+)) mlz 646.4

W@ hob)s77EXanpl e 120 Trans PCT/US2005/014778
4-[3-(4-{3-f4-(2-Hvdroxy-ethv

. p-pi perazin-1-yl 1- 3- oxo- propenyl )-2, 3-bi strifl uoroneth
yl - phenyl sul f anvD- pheny| ppdigle qy@l ohexanecar boxyl i c
acid , [0386] A procedure stmtar to that of Exanple

113 was. used to obtain this conpound wherein
Moiphainadrivir3-{dHadwipakidingdwlo heiyisutfanyll-d@3-bisetrifiybromethyi-

phenyl]- propenoic aC|q!Q§sBcondensed W th
1- (2- hydroxyet hyl) pi per = ein the resulting

trans i soner,
t r anf0487] 33([4- (QS?){dﬁ@)()thEdYIQQﬂfarSll)hZ/ BIbigitRIGH ritHyl-phenyl]-1-

TR Pr ORS00 o OGIramol, Exrpl Heddy: ey

p@‘?ﬁmﬁf&@a'%y?%w Gy S et o indly o1 o' 455

trtph@Bylaohothloée Sf}mgl 0.86 rnmnbb}lweré dissovepim PRENY ML), f an
I

DifoRrBeiRRodrnia e (G mE.G 2E chenehavas agdedsanstthe solution
adia8d bvér lﬂceﬂ#éf %a%‘tlﬂh 'v@éés é\%sﬁdf‘%g% clrkr??sds %ﬂd RhALD by

t he produc Exanple 11 use
prepprative- lélﬁi-ﬁdomﬁmmes@ﬂhban'yr his-rRateriai Wabrdléédmfd)n‘ﬁhbﬁwne

clﬂﬁ H 51‘?_38 ﬁgﬁlgbgoaaf%ég afuj;ﬁnwﬁ,srt o oo d thheereactlon stirred for
1 hs Ofepaeetion wvds dva rﬁted&ojdrms) arfﬁrt e %Sﬁaﬁ%gﬁ% [H}Ifled by

DMF and cooled to C. Dii sopropyl e am ne
preparativedilifLGde givedhe preduch@550] 14. 9mg)vva$1 BIMR (BMS®ds, 400

MPTSS Ty 2H), 188 TR b ot A G Gt RTe(m, 1H)
7. 09VétTU)=7(9 Hiz41l§]? 731§ 6“”(!341)5 R qgroiom@fté Bh§t2ur equ)hZ 25 (d,

ture was al tO war m t o terrbera

J'ﬁe@&@ dh)nd A L(tda Mss di8 dzetH)i7.56 (@) Jxi1 47 EHGACHRTI67 (dg,
JRSNEY Lyl £9) W 68 (8.6 1 11%. H?' P9 s Est () miz

561.3 (M+H"*).

Example 171

1-Morpholin-4-yl-3-{4-[3-( piperidin-4—vloxv)-phenvlsulfanvl]—2,3-bis-trif|uoromethvl—

phenvyl}-propenone

[0438] The procedure for Example 170 was followed utilizing 3-[4-(3-
hydroxy—phenylsuIfanyl)-2,3-bis—trifluoromethyl—phenyl]—1 -morpholin-4-yl-
propenone (Example 144) as the starting phenol. MS (ESI (+)) m/z 561.3 (M+H™).

Example 172

4-{3-[4-( 3—Morpho|in-4—vl-3-oxo-propenvl)—2.3—bis-trifluoromethvl—phenvlsulfanvl]-

phenylamino}-piperidine-1-carboxylic acid ethyl ester
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twice with saturated NaHCO3 sol ution, and four tines

with saturated NaCl solution. The extracts were dried
wor@s/104J260 , filtered and concentrated in vacPOI/US2005/014778

afford a viscous oil. Purification by colum

chromat ogr aphy using 1.5% EtOH / 98.5% Et OAc gave a

|
b S Tt or xctngi® BhaslsPiftdked (o the Rrgessivin,
depcrifprahin Exarapleﬂ uylllz}mg) l\b&‘fbuﬂoxy&a%@@n)apmﬂaztn@@s the starting

met hyl
”g%t%é%'r gé'nt‘? H%EJ' bb’sfzd?ﬁ%ibfddﬂﬁlwogé khe credesgroduct was
dissolvedvie TRCK, g8t
t enper at ur e. Sodlélﬁwgltw; Iﬁggeé@gﬁfggr@gﬁ?g%gr@gnﬂﬁé’gbdi;’hyl
formate teorftard dhel finakproduch pugfied bl H I?LCEOM&(ESIKM)QWZ 614
l'I_HPr”I ng overnight, a 200 n _ aliquot was quenched
WI th”several drops of TFA and purified by col um
chromat ography to give 6.Exdfprf1tde titl e compound.
I\/S(ESI (+)) nmlz 6441(|VF~'FF'f)—I:Tom‘p 12
{A]i 3- (1- Met hyl - pi pehdl n-4-yl am no) phenyl sul f any
' in-4-ylamino]-phenylsulfanyl}-2,3-bis-

acryloyl)
procedur e § ~ 5
product of Exanple 121 was used to obtaln

1- ( 3[0¢40] 3The pretetyire fordExardple- #7 WasifoDwe vy L fan
d'é*%hﬂPEOH"PW' chlrigeas (e sading acvhehiprigg) MSpESRI(+i méz £26

(Man)boxyI ic acid ethyl ester, the starting ester. To a
solution of the starting ester in EtOH was added 8
equi valents of 2 N LiOH After stirring at room

tenperature for 1 hour, Exemme W4equivalents of 2 N
Li OH were added and the reactlon m xture stirred for

(ESI (+) ) nifmo@drﬁeﬂww-wlhbml)ﬁxm@mﬁmh?ﬁvl Dropenone.

[0441] The procedure for Example 172 was followed utilizing

methoxyacetyl chloride as the starting acyl chloride. MS (ESI (+)) m/z 614
(M+H"),

)

Example 175

3-Methyl-1-(4-{3-[4-( 3-morpho|in-4—v|-3—oxo-propenvl)—2,3-bis-trifluoromethvl—

phenylsulfanylj-phenylamino}-piperidin-1-yl)-butan-1-one

[0442] The procedure for Example 172 was followed utilizing 3-methyl-
butyryl chloride as the starting acyl chloride. MS (ESI (+)) m/z 627 (M+H™).
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1-(3-(4-f3-(Tetrahvdro-pyran-4-yl am no) - phenyl sul f anvn
-2, 3-bi s-thfl uoronet hyl phenvD
w@eoopl1as7@® pi peri di ne™-carboxylic acid [0390] APCT/US2005/014778
procedure simlar to that utilized to obtain the
product of Exanple 121 was used to obtain

1- ( 3-{4-[3-(tetrahydro- pyg)@é}ﬁélé/ll?gi no) - phenyl sul f anyl

3 bi s- trlfluoronethyl phenyl } -acryl oyl ) - pi peri di ne-4
iv] -pibéridipst-glamins}-phenylsulfanyl)-2, 3-

hydr olyze ol f Exanmpl e 122
to obt ai n%I : Jslis: s itk TRRengne
( MrHH+) . Exanple 124 1- (3 (4 [3 (1 1- Di oxo- hexahvdro 1

L6- t [(4eiB}r The prytediroddr PREAplesHrd a8 followed utilizing (2-methoxy-
trifluoraonethyl -

"1 -2, 3-bi
e‘i!i‘l?é%bﬁ?ﬁtlaﬁ?'y%%aﬁ.tb%ﬁtaﬂlrﬁ@acwmﬂﬁ NS AESH () 892] 638 (M+H"),

procedure simlar to that utilized to obtain the
product of Exanple 121 V\@g{? I@.@ obtain
1-(3-{4-[3-(1 , 1- Di oxo- ui {-ﬁ

I6 t hi opyran 4- yI am no) - .
4 idli gal/ylfapyipR\3-BisafiflidYnethyi-
ester Th| S ester

122 to obtain the t|tIe corrpound I\/IS (ESI (+)) nmz 651
0( ki TIEe( FedeRiute for Exam
[mé ) @ - Met hyl - ur ei do e 172 was f? %‘o%evdnl-jtgl,zg'-gollsgwtyryl

CWW &8 @)'?%?W'DQJﬁ@Yl;ﬂh Ofld@chSo&sdﬁﬁwﬁmﬁéﬁ\(W-ﬁ’t).eti c

acid [0392] A procedure simlar to that utilized to

obtai n the product of EXEQ‘B|§I%11§8W&S used to obtain
3-[4-(3-am no- phenylsulf is-trifluoromethylp
I pr open0| c acid, the starting acid. The

Hé nmrm] 3-banttifluoromethyl-phenylsulfanyll-
2. l2 mml) ver e

i socyanat e (75 m ., 1 3 mml) was added in allquots
over0445] The procedure for Example 172 was followed utilizing isopropyl

chloroformate as the starting acyl chloride. MS (ESI (+)) m/z 628 (M+H™).

Example 179

3-(4-{3-[1-(2-Dimethylamino-acetyl)-piperid in-4-ylamino]-phenylsulfanyl}-2,3-bis-

trifluoromethyl-pheny!)-1-morpholin-4-yl-propenone

[0446] The procedure for Example 172 was followed utilizing
dimethylamino-acetyl chloride as the starting acyl chloride. MS (ESI (+)) m/z 627
(M+H™).
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hours. The reaction m xture was then concentrated in
vacuo and redi ssolved in EtOAc. The m xture was washed
wWo 20880374 h 10% HCI sol uti on, once with water BOTIUSIN0H014778
with saturated NaCl solution. The organic extract was
dried over Na2Ss®™, filtered and concentrated in vacuo

to afford a brown solid ( ). [ 0393]
3-{4-[3-(Met hyl -urei do)-|o%g'|'ry'P$n't"§1'?/'(h et U yl]-2,3-bis-triflu
oronzthylphenylj- propenoic acid (50 ng, 0.1 1 nmol),
{874 A3 Mompholinidaylcd |

| -0%0 ropemMNIN2 I8-bis- trlfluoromethvl -phenylsulfanyl]-
ho

hat

m. exf uor.op

Jrh &S ek A .!6 4-
nol ) were d| ssol ved in DI\/F at roomtenperature

4- Aﬁ[OM?@hEFhW[:ﬁ@@édtfre&@r Ex&inpid 123 Weks foASwal utuﬁ‘mﬁ@r .

was i medi ately added and the reaction m xt
m%@owmyl@alqu@formam)as thevstanting Beylstlonide. ) MBaESIHe)) m/z
@ﬁ followed by 2 N LiOH (350 ml_) . Once the
ol SI s was conplete by HPLC anal ysis, purification
of the reaction m xture by colum chrormt ogr aphy gave
the title conpound as a IBExagepkroig8d (33% 2 1 ng). M5
(ESI (+)) mz 598.1 (I\/H—|+) Exanple 126
( .O.. 3-(3 - ur ei do)

- hen%/I su
pisciefluoromethyl-

[0394] A procedu)b(ﬁeﬁw_ﬂ rpga%nﬁgpﬁggghéﬁgto obt ai n
t he product of anpre [

3-{4-][3- frrethyl ur ei do) - phenyl sul fanyl]-2,3-bistrifluo
r omrelO4¢B mqeqmr@ feoiamplei 172 whe fsltavdd ofilizieg (-ethoxy-

oA AR a8 e Sy BB BB v ey 52

(MEHYM hexf | uorophosphate (44 ny, 0.1 1 mol), and
di i sopropyl ethylamne (92 nL, 0.53 mmol) were
di ssol ved in DVMF. 3-Hydroxypropylam ne (20 ng, 0.26
mmol ) was added and the I s stirred until
HPLC anal ysi s i ndi cated product

3-(4-{3-[1-( 3-Methoxv—propionvl)—piperidin-4-vlamino]-phenvlsulfanvl}-2,3-bis—

trifluoromethyl-pheny!)-1-morpholin-4-yl-propenone

[0449] The procedure for Example 172 was followed utilizing 3-methoxy-
propionyl chloride as the starting acyl chloride. MS (ESI (+)) m/z 628 (M+H™).

Example 183

4-{3-[4-( 3—Morpholin-4-vl-3-oxo—propenvl)—2 3-bis-trifluoromethyl-phenylsulfanyl]-

phenylamino}-piperidine-1-carboxylic acid allyl ester

[0450] The procedure for Example 172 was followed utilizing 2-propenyl
chloroformate as the starting acyl chioride. MS (ESI (+)) m/z 626 (M+H™M.
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formati on was conplete. Purification of the reaction
m xture by columm chromat ography gave the title
W@ 0opa0sTd0 as a beige solid (50% 23 ng). MS ( BRUT/$2005/014778
mz 522.1 (MtH+). Exanple 127 N (2-Hvdroxy-1
. 1-di net hyl - et hvn?-"-1rS- O net hyl - ur ei doVphenyl sul f anvn

N S-bistrifluoronethyl - %yl am de [0395] A
procedure simlar to that to obtain the
praoduct of Exanple 126 was used to obtain this

c o e -4ufSelda(3nmprphyalincdcyl-3-oxo-piopeh 263 -big-wmiffiommethyl-
' 1 ne. 1)),z 536.1
-'_ GHyisulfany it phah Harilch- i riging- T+ )Id tert-butyl ester

. EXd O i t Samy

[3-(4-{3-r4-(2-hvdroxy-ethyl)-piperazin-1-yl]-3-o0xopro

peny[Q461] The procedure for Example 8 was followed utilizing 2-methyl-4-

2,3:bis-trifluoronethyl-phenyl sul fanyl)-phenyl|=am ge
OXgRIETIANes rasbendicacd teakbu%(l esigr agithe istasting ketwimeaiMs (ESI
(4)Eﬁ1lf’r&5318\§1+ﬂf" _Exanple 57 was used to obtain

t'hi ophene-2-sul fonic acid

(3-{4-(3-ethoxycarbonyl propenyl) -

2,3-bis-trifluoronethyl - xamypleul§snyl } - phenyl ]) - am de
A procedure simlar to that of Exanple 113 was used

: ol yze the ethyl ter with 2 NLiOHdto afford
i-ﬁél-!ﬂ%éﬁxll-é IE_SE;".%IQ—Q =Y i—g-éé—: l 3-( Fetra\ﬁvd ro-pyran-4-ylamino)-phenylsuifanyl]-

(3-{4- (3- car bog -Hﬁéqm%he%hﬁ:@'e@gﬁlérbgeﬁé’ﬁ@? hy! -

phenyl sul f anyl }-pheny -am de. imlar to

that_of Exanple 126 was used to couple the acid to

1- ( A0%4yé} o&%rﬁypyw,:wﬂaﬂ-iﬁe(tewabsaira'fpyram-ylamirm)-
pr%?%%g}l‘t%ﬂyl]-%-%@riﬂ&@ngh%d-glg?gm%}—f)%@_e“r?oheEvc(gsnﬁylfc?roﬁ/zzgd with

K@H((3-dqt) [reMeOHCavboparioet byL4 PRenahe abRasmdidd Y TRkl bsditing acid
3-€.L s-trifl oLorret hyl phenyl sul f_areﬁ\l/”)é-

anjh 'fﬁﬂpéﬂﬁ’“%‘_;{'y_ JRIhuREeisaplyedyn LMiaciHA T3¢’ added, and after

stig'rirg%ﬁdgtﬁ f;efvﬂgxl"ﬂét#%%‘g'i Podrh %mﬁte%thrze?dl-%%t}%}?-tp%er}atzitr]\% was added.

The reaction was stirred overnight to give the desired product. MS (ESI (+)) m/z

556 (M+H").

Example 186

1-[4-(2-Hydroxy-ethyl)-piperidin-1 -yl]-3-{4-[3-(tetrahydro-pyran-4-ylamino)-
phenyisulfanyl]-2, 3-bis-trifluoromethyl-phenyll-propenone

[0453] The procedljre for Example 185 was followed utilizing 4-(2-
hydroxyethyl)-piperidine as the starting amine. MS (ESI (+)) m/iz 585 (M+H™).

Example 187

3-(4-13-[1 -(2-Hvdroxv-ethvl)—piperidin-4-v|amino]—phenvlsuIfanvl}-2,3-bis-
trifluoromethyl-phenyl)-1-morpholin-4-yl-propenone.

[0454] The procedure for Example 172 was followed utilizing 2-bromo-
ethanol as the alkylating reagent. MS (ESI (+)) m/z 586 (M+H").
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113 was used to obtain trans
3-{4-[ 3-(4-et hoxycar bonyl - cycl ohexyl am no) -

w@b@ssbsod f anyl ] -2, 3-bi s-trifl uoromet hyl - phenyP¢FpRmpEo4778
oic acid. A procedure simlar to Exanple 125 was used
to couple the acid to 4-am no-phenyl acetic acid ethyl
ester to afford an am de ppsinbysqggyze the ester
functionalities of the resurti g de to obtain the

tle conmpound. M5 (ESI (+)) mz 667.2 (MrH+). Exanple

13L(4 -{3-[1-(2-Methoxy-ethyl)-piperidin-4-ylaminol-phenvisulfanyl}-2, 3-bis-
\%d%' éirg'\rﬁdtrmﬂ?%ro%&%&/ | o RERF RhSrphiolh-H- - drapbaond &t M ah
phenyl sul f anyl 1- 2, 3-bis-trifl uoronet hyl - phenyl) - propen

one [@FH] T/hemroce@hrredoSEmaﬂT@le 1 P2 Wt folbivkH l@iﬁzth1 -chloro-2-
tain the product of Exanp 121 was used to obt

q%@ow—eﬂ*@n@(ﬁ]% kylaag gquent MS (ESI (+)) m/z 600 (M+H ).
3-[4-(3-am no- phenyl sul fanyl) -
2,3-bis-trifluoronethyl - @Ugﬁ'gie%é hydr oxy- et hyl) - pi pe
razi n-1-yl - propenone was si ng
1-(2-h droxyet hyI)pl pera2| ne as the starting material.

o1kt I paidproipBinecarbonyl)-piperidin-4-ylaminol-

- pyr.an-4- one'
yI—I’l ;

pro edure simlar to
i h -lul.l. n.‘". kr' 4 .. Q)

rriz 604 6 (I\/H—|+) Exanpl e 131 1-r4-(2-Hvdroxy-ethv
P- pi [0458F 1 Mhé-procétduré fbBExample 172 was followed utilizing 1-
-i sopropyl - pi peri di n-4-yl am no) -
@rnm-ﬁwoﬁmpaaebr -gatbony| chiedde aRyhe phglghiorige. A8 HBSI (+))
"ﬂ% procedure simlar to that utilized to
tain the product of Exanple 130 was used to obtain
this conmpound, wherein 3-[4-(3-am no-phenyl sul fanyl) -

2,3-bis-trifluoronethyl - M@_lb_%q hydr oxy- et hyl ) - pi pe
razi n- 1- yI propenone was condensed with

SQPI0

rcgggsrla%% vlamlnos Eﬁen\slsal}anvﬂ 2,3~ brs—gtsrrfluoromethvl-
(4-(3- [6hé€VIﬁQWMbE“‘_}’r're%mdé?b&t\ﬁ%c?dl 2Bl edrep- P

Is- tr| f TUor omet hyl - phenvnacryroyf ant noj - phHenv-aceti

[0457] The procedure for Example 185 was followed 1-(t-butoxycarbonyl)-
piperazine as the starting amine. MS (ESI (+)) m/z 642 (M+H™).

Example 191

1-Piperazin-1-yl-3-{4-[3-(tetrahydro-pyran-4-ylamino)-phenylsulfanyl]-2. 3-bis-

trifluoromethyl-phenyl}-propenone

[0458] Example 190 was hydrolyzed with TFA in DCM over a period of 1
hr. MS (ESI (+)) m/z 542 (M+H").
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[ 0400] A procedure simlar to that utilized to obtain

the product of Exanple 4 1 was used to obtain
w@2§04A037benzenesul f onyl am no- phenyl sul f anyl ) - PCBUB208$/014778

i fl uoronet hyl - phenyl]-propenoic acid ethyl ester. A

procedure simlar to that of Exanple 113 was used to

hyFIroI yze the ethyl est erE%‘él’hBl@1§bL' CHto afford

3-[4-
3-benzenesul fonyl am no- phenyl sul fanyl )-2,3-bis-triflu
cr\ietRy lamine iNH{H 4~ Sinagreholi-4a +3e|oxd\pmrmm/®)lﬂ 8-ss-tifluiromethyl-

to Exanple 125 was, us dI |l e the acid to Aam no-

phenyl aceti ¢ aci M&@W@ﬁf@&%ﬁ@&& am de and

hydrol yze the ester functionality of the resulting

am df459] Ob‘hélmoﬂthl@[ ffdrﬁ'E&aﬁ%l@QWQs dMBofved!in OUM dMdtreated
681 .1 (M-H+) Exanple

ﬁh(cm PXLESE @tdwyopr@py@thxd|amme>ar@rbmo)oq@bem¢hmidfeam Broduct

fror?h llﬁ'lsﬁ %Cltlt)h ld\gsgfzﬁlﬁhg}l' r@gfe%vﬁt% Hé‘?’ihﬂea(rﬁﬁ'g\lltgﬂ%oﬁ\d the desired

pmdnmédMSe(B‘:El@l)Hh/zt G30h@+Ht)i | i zed to obtain the
product of Exanple 130 was used to obtain this

conpound, wherein 3-[4-(3:am no-phenyl sul fanyl)
2, 3-bi s- trifluororrethyl-M&'&&thdroxy-ethyl)-pi pe
razin-1-yl - propenone was condensed with

L1 bt
'32- R +\%’IbﬂE§gdgpN|°§ Eﬂ@lﬁrorﬁ%lﬁ ly1-6843%0- B?o{)eﬁ% 2.8 bis-trifluoromethyl-
3-(2,3-Dichloro lstffaryl yl pimarfidgl am no) - phe
nyl sul f anvn- phenyl ) - 1- nnrpholin 4 yI propenone [ 0401]

A t ut

or odeaBObt Pk bRbseBlurs fr etk 147 8t ieliowad wllizimtbaund
b (o} |

grbnmpéégogywwﬁﬁ?@agg a%?gp%M%émawnr{&ma’%@na{@%s(ds)s)l (+)) miz
5 %M Bi chl or o- 4-r 3- (1- propyl - pi peri di n-4-yl am no) - ph

enyl sul f anvn- phenyl ) - 1-

plvg

Example 194

3-14-[2-(1 -Methvl—piperidin—4—vlamino)—phenvlsuIfanvl]-2,3-bis-trif|uoromethvl—

phenyl}-1-morpholin-4-vi-propenone

[0461] The procedures for Example 4 utilizing 2-aminothiophenol and

Example 8 utilizing N-methyl piperidine as the starting materials were followed.
MS (ESI (+)) m/z 556 (M+H").

Example 195

(4-{3-[4-(3-MorphoIin-4—vl—3—oxo-propenvI)—2,3-bis-trif|uoromethvl-phenvlsulfanvl]—

phenylaminol-piperidin-1-yl)-acetic acid

[0462] The procedure for Example 172 was followed utilizing chloro-acetic
acid as the acyl chloride. MS (ESI (+)) m/z 600 (M+H*). |
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nmor phol i n-4-yl - propenone [0402] A procedure simlar to

that utilized to obtain the product of Exanple 20 was
wag@d/10397@bt ai n thi s conmpound from the corresppemUA05/014778

dichloro aniline. M5 (ESI (+)) mz 534.3 (MrH+).

Exanpl e 136

3-{2,3-Dichloro-4-f3-(1- mtdmbiieer i di n-4-yl am no) - ph

enyl sul f anyl 1- phenyl ) - 1- —EFI'I'h‘rmr =4-yl - propenone
ocedure SI m | arI to that l.lltl i zed to obtain

)l 7k gied-ylg
gggpo(ug;ﬂ) f rtﬁﬂhé@@g@ﬂ@, ﬁ&%dm%rg i g S M

1- (3-14-[3-(Phenyl sul fonyl am no) - phenyl sul fanyl 1- 2, 3-b
i s-t fO%%oWhMbgédmbé@NEk@ﬂbw t¥Pwas followed utlllzmg 4-oxo-
er (1*l| (far bOXéI ic acid ethyl ester [0404]
%?Fgaafdur '@W icgciq eribulyl ester ps dae starting amine. hMS (ESI (+)) m/z
6 ygfyof Exanple 121 is used to obtain
3-14-(3-am no- phenyl sul fanyl )-2,3-bis-trifluoroneth
yIphenyI] acryl oyl } - pi peri di ne-4- carboxyllc acid

ethyl ester. A procedureEiampler19% that utilized to
obtain the product of Exanple 4 1 is used to obtain

4l o ME RPN ‘ .

- phenyl | - acryl OYbﬁéTrhﬂ‘Q]l ‘morp_holm—4 yl—grogegon

[2 2 2] bi cvcl ooct anyl -4-carboxyTi ¢ aci thyl ester
A procedure simlar to that utilized to obtain

t he A@th Proguctimahsaapiel 84wes gibisated ¢£b$h|aa procedurhe Tlescrlbed
t t
inotcingie ?ﬁomglﬁ?pﬁéwé A A% o contoncadw th P

4-am no-[ 2.2

Example 198

2-Cyclopropylamino-N-{3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2. 3-bis-

trifluoromethyi-phenylsuifanyl]-phenyll-acetamide

[0465] The product from Example 4 was dissolved in DCM and treated
with an excess of diisopropylethyl amine and bromoacetyl chloride. The product
from this reaction was further treated with cyclopropyl amine to afford the desired
product. MS (ESI (+)) m/z 574 (M+H").

Example 199

3-Cyclopropylamino-N-{3-[4-(3-morpholin-4-yl-3-oxo-propenvyl)-2,3-bis-

trifluoromethyl-phenylsulfanyl]l-phenyl}-propionamide

[0466] The product from Example 4 was dissolved in DCM and treated
with an excess of diisopropylethyl amine and 3-bromopropionyl chloride. The
product from this reaction was further treated with cyclopropyl amine to afford the
desired product. MS (ESI (+)) m/z 588 (M+H").
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bi cycl ooct anyl - 1-carboxylic acid nethyl ester using a
procedure simlar to that of Exanple 121 to obtain the
wo 2aosaozoorpound. M5 (ESI (+)) mz 573. 2 ( MrH+) PCEXSI0pS/@14778

139
1- (3-(4-r3-(Phenyl sul f onyl am no) - phenyl sul f anvn- 2, 3- bi

s-trifluoronethyl -phenyl}

acryl oyl am doH2. 2. 21- bi C&-’P%@l%%%-él- carboxylic acid

[040_6! A procedure simlar to that utilized to obtain

t hel h h- i eeid&G%M{MﬂbdetrahwmabwanA—vlamino)-

1S e A RBRTTY P BRI el er o oohane ™

acryl oyl am do}-[ 2. 2. 2] - bi cycl ooct anyl - 4- car boxyl i c

aci d[OH@TPVWh@%@ductUT%@%@S 2‘3@3/\/%¥1'Jl§b@féd%m?ocedure described
. phenyl sul fonyl chl oride using a procedure simlar to
ine psample Z&Hpine 4piperidirodtyhmerpholine in place of thiomorpholine to

= -] 3 I f 1.NQY 4P l.sul fanyl]-2,3-b

aﬂg@ﬁp?ﬁw&fgﬁ‘%ﬁgﬁ\ﬂé%tsqr('-Yj)?nn]z DaaPREDH:

phenyl }-acryl oyl am do) -[ 2. 2. 2] - bi cycl ooct anyl - 4- car box

ylic acid nethyl ester. Ehamplec20tas hydrol yzed using

a procedure simlar to that of Exanple 113 to obtain

h ' conpound. MS (ESI (+ mz 699.1 ( MrH+) .
-&;g—g-&@ramdro-pvran-4-(vlamin(o)-)p)henvlsulfanvﬂ-Z,(3-bis-t?fifluoromethvl-
L (3 pthe L bBAdihdL-On LatRicia RIEBulF Uk
acrill oyl am doH2. 2. 2] - bi cvcl ooct anyl - 4-car boxylic acid

[ 040[PR68] pf loe poedust of Fixample 838 s subjédcteddo trocdsiae Mescribed

.t f Ex .e,138 d bt ai :

nEeoR A udho BRERUF 40 alicici et B ePtes o piacryor

thigrherybline to afford the final product. MS (ESI (+)2 m/z 674 $M+H+).
acryl oyl am do}-[2. 2. 2] - gl cycl ooctanyl-4-carboxylic

acid nethyl ester. A procedure simlar to that of
Exanpl e 113 was used to ExXamer202 anine to 1-
met hyl - 4- pi peri done and hydrolyze the nethyl ester

p-2. 3-bis-trifluoronethyl-phenyl | acryl oyl am do) -
[0469] The product of Example 233 was subjected to procedure described
in Example 219 using dimethyl-piperidin-4-yl-amine in place of thiomorpholine to
afford the final product. MS (ESI (+)) m/z 602 (M+H").

Example 203

1-(4-Acetyl-piperazin-1-y!)-3-{4-[3-(tetrahyd ro-pyran-4-ylamino)-phenvlsulfanvl}-

2,3-bis-trifluoromethyl-phenyl}-propenone

[0470] The product of Example 233 was subjected to procedure described
in Example 219 using 1-piperazin-1-yl-ethanone in place of thiomorpholine to
afford the final product. MS (ESI (+)) m/z 602 (M+H").
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r2.2.21-bicvcl ooct anyl -4-carboxylic acid [0408] A

procedure simlar to that utilized to obtain the
w@ewduei77of Exanpl e 138 was used to obtain PCT/US2005/014778

1-{3-[4- (3-am nophenyl sul fanyl )-2, 3-bi s-trifluoronethy

| ~
phenyl ] - acryl oyl am do} [2E£a|¥ﬂg1@26}1°| ooct anyl - 4- car box

ylic acid nethyl este mlar to that of
Exanpl e 113 vvas u1sed to coupl e the amne to

ester with L| O
(+)) mz 643.2FM .

, 1- Di oxo- hexahvdro-1

| 6-t hi opyr an-4-yl am no) - phenyl sul f anv p-

fl hy
phen$@§ t121'cr %%ggﬁétom‘)Ewaleﬁwbwawubmmm proceduteodescribed
|
Y Evampid 1 MR RO S B 2 L i e,

obtain
1- { 3- [ 4- ( 3- ani nopheny! sulExanp)e 208- bi s-tri fl uoronet hy

car boxylic
0 301' ihyhphenylsulfanyll-

Exanpl ¢ 11 1%% In‘?etﬁ Eld li&atid
di oxo- hexahydr o- -t hropyT e the
mﬂh@l ester with LiOH to obtain the title conpound

2] +Yhe mredwy of Exame Y. wax subjestetiit® procedure of Example

1? u[s‘ahéf1 &Wm %?X@gﬁ%g%%%k%%%%ﬁg% tpMiﬁgt]aF Infpl)lg&re %Wetrghydro-

leanM—onedmpfréwreSLﬂ ({@ﬂHQB&ﬁbﬁbholmA yI -3-oxo-propenyl)-2,3-bis-
trgl %r thglpm i n-4- 3 0XO0- E’ﬂﬁ;@)
e Ph?’ﬂﬁd?‘ﬂ ABE Ino};@ﬁ%th)"Q-@yQ@Pgl?pane@arboxyl|c acid

oSPLCEESI T8 S TASOT AR B 018085 o

pmeUurmdesc(rm)eﬁﬂn dExathple 2361t affasd d’ie fickaiprobestt MEJ(ESI §+)) m/z
5%()1 f(lcuum and then added to an acetone solution o
dl:'lo yt hi ophenol (0.35 g, 2.8 mmol in 5 nL of

acet one).

an | -4-
. ﬂ

Example 206

2-Oxo-imidazolidine-1-carboxylic acid {3-[4-( 3-morpholin-4-yl-3-oxo-propenyl)-2,3-

bis-trifluoromethyl-phenylsulfanyl]-phenyi}-amide

[0473] The product of Example 4 was subjected to procedure described in
Example 218 using 2-oxo-imidazolidine-1-carbonyl chioride in place of
methoxyacetyl chloride to afford the final product. MS (ESI (+)) m/z 589 (M+H™).

Example 207

1-Morpholin-4-yl-3-(4-{3-[1-(tetrahydro-pyran-4-carbonvyl)-piperid in-4-ylaminol-

phenylsulfanyl}-2,3-bis-trifluoromethyl-phenyl)-propenone

[0474] The product of Example 281 was dissolved in acetonitrile and

excess triethylamine was added. Tetrahydro-pyran-4-carboxylic acid (1.2 eq.) and
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Tb this m xture was added the triflate solution,
foll owed by heating at reflux overnight. The reaction
wor®saeitcent rat ed, then partitioned between etPgi/US2005/014778
acetateand 1 N aqueous hydrochloric acid. The organic
| ayer was washed with saturated aqueous sodi um
[ f o fit :
et st LCREH Qi T Tt 2 Fringesy R §Fadibh mixture was
Ccm@ttﬁte@r él’ﬂml&ycrmdeproducﬂMad eﬁmit@d erbhewatmm(ril&hgv acetate and
1t|BI #CQCI d 3.55-3.71
C%”%%n edjtbes pprifigd Usig P@P@éﬁt & HELE, tgg%etmnalpr@@uct MS
E$]ol(+))]m7zfs712 %M+|J=IIZ)) 7.1 1 (dd, J=1 .3,8.4 Hz, 1H),
7.47 (ddd, J=1 .8,7.5,8.4 Hz,
1H) 7 52 (dd J=1 8 7.5 Hz, 1H), 7.83 (dq,
J=14.3,4.2 Hz, 1H); NB(@(_QMZ 478.0 ( MrH+)
Exanpl e 144 3-[4-(3- Hvdroxy phenyl sulfanv
o | -ph : [

ghecarbonyl erldin-ylaminelphenyist
utilizi @3335%5@6)&%)?1@'%&91% 1a§10‘i’;%%lﬁf-4”ﬂ—bié%enone
t hi ophenol . M5 (ESI z a
145
1- MokOgH 8l i hha pypcesiurg SerExareplea?id s fallowedarilizingl4kydroxy-
cycldhs@nke st H’é‘ aﬁr&%n%@&é of teHahPamRE Wﬂan-4 ~carboxylic acid. MS’

henvD- propen

( I[(zt))(rnlzw@%)(d\ﬁﬂd enyl sul fanyl)-2, 3-bis-trifluoronethy
| - phenyl ] - 1- nnrpholin-4-y|-propenone (30 ng, 0.063
mol , Exanple 143), tetr dr ot hi apyran- 4-ol (30 ny,
0.25 nmol ), and tri pheny%&éﬁgﬁ(% ng, 0.26 nmol)
were dissolved in THF ( 1 m_) .
Di i sdpf4ofs/j4e@RiceahdRxvEBe X pRpenTh-2. 3 BilRiftBR MR E
added, and the solution agitated overni )
r e cRiemisulfanyvinhienylansinol-pineridines $-capvehyhkiniid azalidin:2-one
preparative HPLC to give the product (24 % 8.8 ng).

1:::) %@7 o 4gpodu%98f Mzgr)npije 287 ﬁ/a(s'gub%el_gted Jfé %?oc(e@ure described

in Example 207 to afford the final product. MS (ESI (+)) m/z 672 (M+H"),

Example 210

1-Morpholin-4-yl-3-(4-{3-[1 ~(tetrahydro-furan-2-carbony!)-piperidin-4-ylamino]-

phenylsulfanyl}-2,3-bis-trifluoromethyl-phenyl)-propenone

[0477] The procedure for Example 207 was followed utilizing tetrahydro-
furan-2-carboxylic acid in place of 4-hydroxy-cyclohexanecarboxylic acid to afford
the final product. MS (ESI (+)) m/z 658 (M+H™).

Example 211

3-(4-{3-[1-( Morpholine-4-carbonvl)-piperidin-4-vlamino]-phenvlsuIfanvl}-2,3-bis-

trifluoromethyl-phenyl)-1-morpholin-4-yl-propenone

[0478] The product of Example 281 was subjected to procedure described
in Example 206 using morpholine-4-carbony! chloride in place of 2-oxo-
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(m 4H), 3.55-3.68 (m 8H), 4.52 (m 1H), 7.05 (t,

J=7.6 Hz, 1H), 7.14 (d, J=15 Hz, 1H), 7.15 (d, J=7.6
woi2005464770 7. 18 (d, J=8.7 Hz, 1H), 7.47 (td, J=FCBU$2008014778

Hz), 7.61 (dd, J=1 .6, 7.7 Hz, 1H), 7.66 (dq,

J=15.3,4.1 Hz, 1H), 7.95 (d, J=8.8 Hz, 1H); MS (ESI

mit)a)zoﬂﬁmlealﬁzﬁaolﬁww&fhbrld@@ﬁﬁbﬁi #&inal product. MS (ESI (+)) m/z 673
r phol i n-4-y
&' Nq) ?t et rahvdr o- th| opyr an- 4-yl oxy) - phenyl sul f anyl I -
3- b| strifluoronethyl- phenvD-propenone [0413] The
procedure -for Exanple 14 fo vied utilizing
Exanpl e 144 as the startlm Ms (ESI (+)) niz
578.4 (MrH+) . Exanpl e1I 147
M

[ 0414] ‘- doclis L e Bl 3,
utilizing pyr|d|n 2-yl msthanol as the startln

T Vo ool nr g epdchdr F—?‘a"zﬂ%%@ y%’é%ﬁ%d‘i%ﬁ %é‘&m doscribed

lruEf(@mplq 206 ssb\gslyfrdllblum-mrbmw chl}gdghh andHO@m qzl@xo-
wa

POl T B Ton 0 ARDR (s TiRLBRMeL VG (51 (1) miz 657
(MkEGHol . M5 (ESI (+)) 1z 569.0 (M:H+) . Exanple 149

1- Mor pholin-4-yl-3-{4-r2-( pﬁr: di n;]4- yIDrreﬁ ggéxéhghenyl S

| f -2,3-bistrifluoronethyl - envD-p
F04i‘2}mThe prloietrjlureufor Mﬁl@S was fol | owed
utilizing pyridin-4-ylnmethanol as the starting

2SN MABNbRRA-13-dxFordRn 2 Mt iuoromethyl-phenyisulfanyil-

phenvlamino}-piperidine-1—carboxvlic acid dimethylamide

[0480] The product of Example 281 was subjected to procedure described
in Example 206 using dimethylamino-1-carbonyl chloride in place of 2-oxo-

imidazolidine-1-carbonyl chloride to afford the final product. MS (ESI (+)) m/z 631
(M+H").

Example 214

3-{4-[3-(1 -MethanesuIfonvl—piperidin-4-vlamino)-phenvlsuIfanvl]-2,3—bis—

trifluoromethyl-phenyi}-1-morpholin-4-yl-propenone

- [0481] The product of Example 281 was subjected to procedure described
in Example 206 using methyl sulfonyl chloride in place of 2-oxo-imidazolidine-1-
carbonyl chloride to afford the final product. MS (ESI (+)) m/z 638 (M+H™).
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Exanpl e 150 o
1- Morpholin-4-yl-3-(4-[2-(2-pyridin-2-yl-ethoxy)-pheny
WO 3ubf1637190 p- 2, 3-bi stri fluoronet hyl - phenyl | - pr BEEOS085/014778
[0417] The procedure for Exanple 145 was foll owed
utilizing 2-pyridin-2- yl-ethanol as the starting
al cohol . M5 (ESI (+)) mz H+) . Exanple 151
3-f4-(2-Benzyl oxy- phenyl .3-bis-trifluoronne
th | - phenvn- 1- nDrpholln 4- ylpropenone [ 0418] The
4 et nMOrpAP e PEO ey dhenylsuifanyl]-
ES
beneyl sholRol BoeRhRE 19 LA (R ol )

3-f4-(2- CNcIohexonxy phenylsulfanyl) 2.3-bis-trifluor
onet [o#82p hremddct of EQélWJE@Sil 'Was“dlgéolpé@ﬂ? Hfbrb@ﬁ%&% td Which

w %%ﬁﬁﬁéi@%ﬁgé’ raﬁksi aned tra@hepn@ralec/eaolTheNsacm w(as)r)eatéct to
TR 1AIRTEY he 2SBY S A ceridingry-osrbputic acid tertdty
esiert Affer shanahhdursohe reddtion Way bodlb @RS REHHE téﬁ(b%?étu@snd
dure f Eﬁ npl e 145 was foll owed util
Cg{}gﬂgﬂﬁ&‘%tﬁéy Yehydrideswapaddgddn (%ﬁ@&BS arhe crude product was
f I S
Pl NN ERERIGRPLY o B Biscini %f?dé;&n@ SESTF b 660
(M +H'é)start|ng phenol . M5 (ESI (+)) mz 560.3 (MrH+) .
Exanpl e 154

S-M~-“rans”- Met hyl - cvel ghexyl oxyYphenyl sul fanyli”. S-b
is-trifluoronethyl phenyl gl@ﬁéﬁﬁol i n-4-yl - propenone

4-f 3-[4-(2-Carboxv—vinvl)—2,3-bis-trifluoromethvl-phenvlsuIfanvl]-phenvlamino}-

piperidine-1-carboxylic acid tert-butyl ester

[0483] Product of Example 215 was dissolved in a 1:1
tetrahydrofuran/methanol solution. To this solution, three equivalents of aqueous
potassium hydroxide were added and the reaction mixture was heated to 90°C.
After sixteen hours the reaction was concentrated and then triturated with

aqueous acetic acid to afford the final product. MS (ESI (+)) m/z 591 (M+H™).

Example 217

3-{4-[3-(Piperid in-4-vlamino)—phenvlsuIfanvl]—2,3—bis—trifluoromethvl-phenvl}—acrvlic

acid

[0484] Product of Example 216 was dissolved in dichloromethane to
which trifluoroacetic acid was added in molar excess. After one hour the reaction
was concentrated to give the final product. MS (ESI (+)) m/z 491 (M+H™).
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[0421] The procedure for Exanple 145 was foll owed

utilizing cis-4- nethylcycl ohexanol as the starting
wabk@shai77o VS (ESI (+)) mz 574.2 (MrH+) . ExanpP@I/LISH05/014778

3-f4-r3-(trans-4- Mt hyl -cvcl ohexyl oxy) - phenyl sul fanyl 1

-2,3-bis-trifluoronethyl phenyl) -

1- mor phol i n- 4-yl - propenornexafplep1§he procedure for

Exanpl e 145 was followed utiT1zing cis-4-

h | ohexanol as the starting al cohol and
gf”‘ E3 Vi h cetylliiperidin- 4-%amino] -phenylsulfanyl}-2,3-bis-
2,3-bis-trifluoro hal i n-4-yl - prope
none (Exanple 144 fuBY 8{?1 h Wi dqI\/B (ESI

(+)) mz 574.3 (MrH+) . Exanpl e 156
3- { 410485 cPsoduditetf fixantple RdMerad disgdivebienal Bulsortion-a.

teiﬁ%?’b‘%lf 4’]'1518,5 T o t‘gﬂﬂﬁéf’%i@@@ﬂasm@%ﬁ 88 sagess pbaqueous
p&BBRING cét‘b%n‘é@é ff)%\hé’éf"%g ol d Lﬁvaﬂgntt(? %ﬂfbxyﬁge yLghloride.

met hyl cycl ohexanol as the sta t| ng a
A(tew 5nﬁ|rzthswaasthm)ConcExmalpHeeiiﬁﬁcteﬂ withcéthyl acetate from water

an%ﬂ%qtﬁt&ﬁ%%ﬁfﬁ@%{%@@@p?u' f ﬁg (ESI (+)) m/z 563 (M+H"),

1- nor phol i n-4-yl - propenone [0424] The procedure for
Exanpl e 145 was fol | oned Exdnmpiel 2 trans- 4-

nethylcyclohexanol as the starting al cohol and

3- henyl sul fanyl ) -

2, Slgnexlipl gH s!u, '. -p n’...u 4 Viaminef-phenylgulfanyy-88ebis-
none (Exagp|, @y A3hEAR)-3 LRl hBRE AN orNEef S

(+)) mz .

1- Mor phol i-n-4-yl - 3- (4'- [ 2- (tetrahydro-pyran-4-yl oxy)-ph
eny| [94B6hnRrodRicBobExamipld 268 anartdiydolvedh BNaEEtBABIIE 2P xcess

triethylamine was added. Thiomorpholine (1.2 eq.) and HATU (1.2 eq.) were then
added and after ten minutes the reaction mixture was concentrated. The product
was extracted from water with ethyl acetate and concentrated. The crude product

was then purified using preparative HPLC to give the final product. MS (ESI (+))
m/z 648 (M+H").

Example 220

3-(4-{3-[1-( 2—Methoxv—acetvl)—piperidin-4-vlamino]—phenvlsulfanvl}—2,3-bis—
trifluoromethyl-phenyl)-1-(4-pyridin-2-vi-piperazin-1 -vl)-propenone

[0487] The procedure for Example 219 was followed utilizing 1-pyridin-2-
yl-piperazine in place of thiomorpholine. MS (ESI (+)) m/z 708 (M+H").

Example 221

3-(4-{3-[1 —(2—Methoxv-acetvl)—piperidin-4-vlamino]—phenvlsuIfanvl}~2,3—bis-
trifluoromethyl-phenyl)-N-(2-methoxy-ethyl)-acrylamide

[0488] The procedure for Example 219 was followed utilizing 2-methoxy-
ethylamine in place of thiomorpholine. MS (ESI (+)) m/z 620 (M+H™).
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[ 0425] The procedure for Exanple 145 was fol | owed

utilizing tetrahydropyran- 4-ol as the starting
wabk@shai77o VS (ESI (+)) mz 562.2 (MrH+) . ExanpP@r/LS5805/014778

i - Morphol i n*-yl -S-MrS- Ctetrahvdro- pyran”-yl oxyVphenyl

sul fanvn®. S-bi strifluoronethyl - phenvD- propenone

[ 0426] The procedure for e 5 was foll owed

utilizing tetrahydropyr an%-ﬁg’i%éét he starting

aIcohoI and

-Pr openone ( Exanp e
t he start BRIBSHTY -dY-(2-mathg
Exanpl e 160

1- Moy i ﬂfhé‘dr‘bcé’dlfré"fbleﬁéﬁP%O?P@w%s%@@@ﬁﬁznﬁ@gné(thyl o

sul fanyl ]-2,3-bistrifluorone henvD- prope

ethubiamipeun plags @frtém@lphsme NS (B3 ¥) miz 548 (M+H"),

mmol /g, 0.18 mmol) was swelled with nethylene

chl ori de, then washed thr$e t'&ﬁéﬂth nmet hyl ene
chloride. After drying, re swelled in
rrethyl ene chl orlde (4 m ) 3-[4-

5 minutes. Thi ophen 2- yI nmet hanol (O 020rrL O 21

Di i soé?gpy?gg c?grabo%ﬁ %%%ﬁylg%?@%?ol&%fﬁ%nut

etaal@wlml—plp@raaaeum placerakiionfarphdine. TS (B OSm)) Iiz 723
(I\é) ered of f andiwashed with nethyl ene chlori
r|"g|e}h| c layers were conbined and concentrated to
dryness. Purification by preparative HPLC gave the

product (24 % 5.5 ng). Eua%(z@wso(ja, 300 MHz) d

351369(m8H) 523 88-7.17 (m 5H),
7,31 (dd, J=0.9,8.6 40 (dd, J=1 .3,5.1 Hz,
1 ’D Q- 2H pyridin- 1-vl) 3- (4 3-[1 (2 methoxv—acetvl) piperidin-4-ylaminol-

phenylsulfanyl}-2,3-bis-trifluoromethyl-phenyl)-propenone

[0491] The procedure for Example 215 was followed utilizing 1,2,3,6-
tetrahydro-pyridine in place of thiomorpholine. MS (ESI (+)) m/z 628 (M+H™M.

Example 225

1-(4-Hydroxy-piperidin-1-y1)-3-(4-{3-[1-( 2-methoxy-acetyl)-piperidin-4-ylaminol]-
phenylsulfanyl}-2,3-bis-trifluoromethyl-phenyl)-propenone

[0492] The procedure for Example 219 was followed utilizing piperidin-4-ol
in place of thiomorpholine. MS (ESI (+)) m/z 646 (M+H").
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7.56 (m 1H), 7.57 (dd, J=1 .7,7.5 Hz, 1H), 7.65 (dq,
J=15.3,4.1 Hz, 1H), 7.90 (d, J=8.7 Hz1l 1H); MS (ESI

W@ 2005/109720 574. 2 ( M+rH+) . Exanpl e 161 PCT/US2005/014778
1- Mor phol i n-4-yl -3-(4-r2-(2-thiophen-3-yl -ethoxy)-phen
yl sul fanyl |l -2, 3-bistrifluoronethyl- phenyll-propenone
[ 0428] The procedure for 0 was foll owed
utilizing 2-thiophen- 3-yT- Eﬁgﬁ%%éas the starting
al cohol. M5 (ESI (+)) mz 588.2 (MtH+) . Exanple 162
3 4618-(4={3Hn R Metyophaesty Bpideritin-4-ylamino]-phenylsulfanyl}-2, 3-bis-
p-2, 3-bis | £l onet hyl - phenyn-.1- oholln 4- yIprope
none [O a 4 ! u‘ ) H5éa s £ -Gl " %
utilizing benzyl aIcohoI as the startlng aIcohoI and

3- [ 4[04D3y Th I
[ EO( 3m§/1 ﬁ;@rroﬁ%tﬁnﬁ filuElf@gyréLéﬁ;ﬁ% ﬁ/g@'féﬂéWé# uﬂqzj@bgﬁérazme -

C%fﬁ@'%ﬂ?.lﬂ@'%ﬁ%@fdhlommp glne.( (Eﬁlz(+5)sm/zt EERHNHH).
Exanpl e 163 3-i 4-f3-d
H | m dazol - 4-yl met hoxy) - uﬁf:\nanSblstrlfluo
romet hyl - phenyl )- 1-norp =~/t—= pr openone [ 0430]
3-[ 4- (3- Hydr oxy- phenyl sul fanyl )-2,3-bis-trifluoronethy
| - ﬁﬁdﬁmﬂﬂtﬁmwiamrmneﬂmmoa%emsu@amﬂz 3-bis-

in et hanl (O 084 m., 2 1 O 23 mml) After st |rr| ng
at  [0ag} eVREpRSddRrs Kr Searfb I%L%@waéTolgﬂvééf Bf‘i%ﬁr;&b ethyl-2H-

Hi m dazo! e hydrochl oride s
PY4aaels-yiamine e pia@@cctfutb@mrphome f S @EBInf+iunes 642 (M+H+)
Anal ysis by HPLC showed > 75% conver si on.

Trifluoroacetic acid (O. Ms added, and the

reacti on was evapor at ed - Purification by

preparative HPLC gave the product. 1H NVR (DMSO-d |,
3-(4-{3-[1-(2-Methoxy-acetyl)-piperidin-4-ylamino]-phenylisulfanyli-2. 3-bis-

trifluoromethyl-phenyl)-N-(2-oxo-piperid in-3-yl)-acrylamide

[0495] The procedure for Example 219 was followed utilizing 3-amino-
piperidin-2-one in place of thiomorpholine. MS (ESI (+)) m/z 659 (M+H™).

Example 229

3-(4-{3-[1-( 2-Methoxv—acetvl)—piperidin-4-vlamino]-phenvlsuIfanvl}-2.3-bis—
trifluoromethyl-phenyl)-1-(2,3,5,6-tetrahydro-[1 2'bipyrazinyl-4-y})-propenone

[0496] The procedure for Example 219 was followed utilizing 3,4,5,6-

tetrahydro-2H-[1,2'lbipyrazinyl in place of thiomorpholine. MS (ESI (+)) m/z 709
(M+H").
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400 MHz) d 3.35-3.74 (m 8H), 5.19 (s, 2H), 7.12 (d,

J=7.5 Hz, 1H), 7.14-7.22 (m 3H), 7.35 (d, J=8.4 Hz,
wdaekhosos7ae (t, J=7.8 Hz, 1H), 7.67 (dqg, J=15.0pdr/65S14n5/014778

1H), 7.78 (s, 1H), 8.02 (d, J=8.8 Hz, 1H), 9.09 (s,

1H); Ms (ESI (+)) m-z 558.0 (M+H+) . Exanple 164

344-r2-(r1H I m dazol - 4- yI%,ﬂB]@/%@henyl sul fanyll -2, 3-

bis-trifluoronethyl-phenyT )=

1- norpholln 4- I-propenone [0431] The procedure for

iy ' Judiethe Dl dinrgyla Phenylsulfanyl}-2,3-bis-

i [ f!I Eﬂor or{et h{}fl!_ ?hh?eg{er

starting phenol %S (ESI (+)) n12 558. 4 (M+H+)
Exanfd4®7]16%he procedure for Example 219 was followed utilizing plper|d|n-4-
Tans-4-{2-f4-(3-Mrphol i n-4-yl - 3-o0xo-propenvO 2, 3-
yk-@(th[CLﬁﬁlq)ﬁﬁ‘ml]ﬁﬁtﬁﬁéﬁ}]yﬂ% quhmorpholme MS (ESI (+)) m/z 716
mlp@ xyI cycl ohexanecar boxylic acid [0432]
r'oxy- phenylsulfanyl 2,3-bis-trifluoronethyl-phenyl]

-1 - nor phol i n- 4-yl -propenone (51 ng, 0.1 1 mol,

Exanpl e 143), ci s-4-hydr Examgplea2@kanecar boxyl i c acid

met hyl ester (68 ng, 0.43 mol), triphenyl phosphine (

1.1
(SRR -bis-

2tV IK < e
added, aﬂﬁldoﬁ*@m%ﬂiﬂdh@ﬂyﬁldcwl@ﬂl-glg%halrgﬁ]il}aécéi% é&ld n a
seal ed tube € reaction was

and Furlfl ed by preparative HPLC to give the et/her. *
Thi sl04&Bkr Eaampiﬁzag wes, digsolved N tevabydicfsrainvart afewdrops of

metenh Tphich iR 29Het s Bmecuii b ediiag, AbYr two hours

th'éhEacﬁmCWeemdmen&amrﬁi BRuteCeditReRRieotd %etlc acid to_afford the
rgaﬁ n?\g$getvveen et hg acetate and 1 N hydrochloric

fi |p6° e BR1 &) Byér %Q\/‘V\Hshed Wi th saturat ed
sodiumchloride, dried with sodiumsulfate, filtered

and evaporated. The resi %.ﬁ@éﬁfifi ed by

2-{1-[3-(4-{3-[1-(2-Methoxy-acetyl)-piperidin-4-ylamino]-phenylsulfanyl}-2. 3-bis-
trifluoromethyl-phenyl)-acryloyl]-piperidin-4-yi}-N ,N-dimethyl-acetamide

[0499] The procedure for Example 219 was followed utilizing dimethyl-
amine in place of thiomorpholine. MS (ES! (+)) m/z 715 (M+H").

Example 233 ‘ {

3-{4-[3-(Tetrahydro-pyran-4-ylamino)-phenyisuifanyl]-2,3-bis-trifluoromethyl-

phenyl}-acrylic acid

[0500] The procedure for 216 was followed utilizing Example 17 in place
of Example 215. MS (ESI (+)) m/z 492 (M+H").
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preparative HPLC to give the product (36 % 24 ng). 1H
NVR (DVBO-d6, 300 MHz) d 1.00 (m 2H), 1.41 (m 2H),
wa2008/103170 4H), 2.03 (m 1H), 3.50-3.70 (m 8H)PCHUSD05/014778

(m

1H),
7.45 (td, J=8.0,1 .8 Hz, Ekbmple 284(dd, J=1 .7,8.
1H, 7.66 (dgq, J=15.1 4.7 FE.TH . 7.95 (d, J=s.

1H).

Ci s-&

tri

fl uor
phenoxyngggE

1H), 7.02 (t, J=7.7 Hz, 1H), 7.15 (d, J=15.0 Hz,
7.16 (d, J=8.3 Hz, 1H), 7.22 (d, J=8.3 Hz, 1H)
0
4

Exanpl e 166
1 np 2p)

procedure for Exanpl e 165 vvas foI I owed ut| I i Zi ng
tr an$0501]hﬂ'dfeqmbnfedlhml focEabnfme(amgwéamWea Lﬁmtlﬁ? 1- pyrldln -2-

ester as the starting al coh ; IV? Nyl
yge@ega@mmpace gwﬁ[rprglgqlme MS (ESI (+)) miz 637 (M+H")
Trans- 4-f 2-r4-(3- Mrphol in-4-yl - 3- oxo- propenyl ) - 23b|

s-t

rifluoronethyl phenyl syt
phenoxynet hyl ) - cvcl ohexa Sigle 2 5 acid [0434] The

procedure for Exanple 165 was foll ovved utilizing
trand- @.G@kjvdrwﬁémﬂm‘l/wﬂ)dhé&ﬁhételarabwdm-m‘lraaeﬁl-dlamlno)-

met

618. 4 (

hyl ester F‘S Lo IIu;trrll uBloRSaIRYi-phe Y ropenbhe ™ 2

Cs-4-{3-[ 4- (3 Mor phol i n- 4-yl - 3- oxo- propenyl ) - 2, 3- bi s-

tri

f [08D2)NEHBYrebedureSol ERaIple 219 was foIIowed utlllzmgf_'l 2,3,6-

phenoxynet hyl | - cycl ohexanecar boxylic acid
tgf @Xﬁﬁ@

faéwéacerpaﬂdlap [

of thineupkofing.| M ESH (+ ) m/mdﬁ57 (M+H").

ci s-4- hydroxynet hyl - cycl ohexanecar boxylic acid met hyl

est

(MrH+) . Exanpl e 169

er as the starting al %plé\@éESI (+)) mz 618.3

1-(4-Ethanesulfonyl-piperazin-1-yl)-3-{4-[3-(tetrahydro-pyran-4-ylamino)-

phenylsulfanyl]-2,3-bis-trifluoromethyl-phenyl}-propenone

A)

[0503] The procedure for Example 219 was followed utilizing 1-

ethanesulfonyl-piperazine in place of thiomorpholine. MS (ESI (+)) m/z 652
(M+H™.

1-(4-

\

Example 237

Hydroxy-piperidin-1-yl)-3-{4-[3-(tetrahydro-pyran-4-ylamino)-phenvlisulfanyi]-

2,3-bis-trifluoromethyl-phenyl}-propenone

[0504] The procedure for Example 219 was followed utilizing piperidin-4-ol

in place of thiomorpholine. MS (ESI (+)) m/z 575 (M+H").
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Trans-4-(3-r4-(3-Mrpholin-4-yl-3-o0xo-propenyl)-2,3-b

s-trifluoronethyl phenyl sul fanyH
w@b@sosdrnet hyl V- cycl ohexanecar boxyl i ¢ aci d [ 04B61/US1ve5/014778

procedure for Exanple 165 was followed utilizing

trans-4- hydroxynethyl - cycl ohexanecar boxylic acid

nmet hyl ester as the start 'Ié: §€| and
hydr oxy- phenyl sul fanyl) - f 1 uor onet hyl - phenyl
] - 1- mor phol i n-4-yl pr openone (Exanpl e 144) as the

Bt 5,66l ro-[MB']bi 14-yij-3-8G 8- (t&rd i¥drtbyran-4-ylamino)-
. Exanple 170 .
1- Mor phol32¥0y ‘ A : g BAADE sul

fanvn- 2, 3- bi s- trlfluoronethylphenyll- propenone [ 0437]
3 [ 4 yqfh@)ﬁtoeé@mé'féﬂiif(éf%ié 2%9 %ra%'r?gé\»é& 'uﬂgi. @g&bg 6-
pheny 1- nnrp ol i n-4-yl - propenone
ta#rr?dswdrqzz nﬁfﬂ, bipgpzingl lnypiawybtmmnomhwnelmr(ssm)) m/z 638
I@ tert-butyl ester (52 ng, 0.26 nmol),
ri phenyl phosphine (68 ng, 0.26 mmol) were dissol ved

in THF ( 1 nL). Diisopropyl azodi carboxylate (0.050 ni,

0.25 mmol ) was added, anExdmepRo23dion agitated

overni ght. The reaction was evaporated to dryness, and

preparati ve HPLC to gl ve the ether. This
A4 waminoxphenyl Avli-de3-bistrifiy

ltr: Ilrggr? &GV RvO-biddrdin@s,Radsst 40d dihd dfdct ! on

dryness, and the residue was purified by preparative
HPLCI01566];| Viee phecquiurel dott EXaB6pte 210 @astdllovidd MRing plperldln-4-

ylﬁﬁe ﬁ%cm g‘@geg‘ceéﬂp Pﬁce%ﬁlgﬁp%gﬂ?lme 1I\%|§ (Eﬁ égg)(m/z 645
(MATH9 Hz, 1H), 7.16 (d, J=15.1 Hz, 1H), 7.19 (d, J=8.2

,'1H), 7.25 (d, J=8.5 Hz, 1H), 7.51 (td, J=7.8,1 .5
Hz, 1H), 7.55 (dd, J=1 .4,7.6 Hz, 1H), 7.67 (dq,
J=15.1 ,4.1 Hz, 1H), 7.9Example240s Hz, 1H), 8.41 (br
s, 1H; M5 (ESI (+)) mz 561 .3 (MtH+)

[1-(3-{4-[3-( Tetrahydro-pyran-4-ylamino)-phenylsulfanyl]-2,3-bis-trifluoromethyl-

phenyl}-acryloyl)-piperidin-4-yll-acetic acid

[0507] The procedure for Example 231 was followed using Example 242
in place of Example 230 to afford the product. MS (ESI (+)) m/z 617 (M+H™),

Example 241

!

N,N-Dimethyl-2-[1-( 3-{4-[3-(tetrahydro-pyran-4-ylamino)-phenvisulfanvi]-2. 3-bis-

trifluoromethyl-phenyl}-acryloyi)-piperidin-4-yil-acetamide

[0508] The procedure for Example 219 was followed utilizing the product

of Example 240 and dimethyl-amine in place of thiomorpholine. MS (ESI (+)) m/z
644 (M+H™).
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Exanple 171
1- Morphol i n-4-yl -3-(4-r3-(piperidin-4-yl oxy)-phenyl sul

w6 20031105729 3- bi s-tri fl uoronet hyl phenyl | - pr openpCtiBUS2005/014778
[0438] The procedure for Exanple 170 was fol |l owed
utilizing 3-[4-(3- ‘
hydr oxy- phenyl sul fanyl ) - Z535Rbks 942 f | uor onet hyl - phenyl

]-1-nnrpho|in 4- yIpropenone e 144) as the
startingM enol. M5 (ESI (+)) mz 561 .3 (M+H+) .
=348 qppholm-4-v| 3-oxo-propenyl)-2,3- bls-trlfluoromethvl phenvlsulfanvl]-

ifteri Bl Sdtok

pi peri di ne- 1- carboxyllc aC|d ethyl ester[0439] The

Sr od[ﬂﬁOQ@f Tﬁsmmta?we\éaslfx?khplﬁtrﬁdmtsﬁoﬂé\ﬁe@ UERAAY Yeformyl-
es e 8 utili

d
P'He(lgmg fox 5@%9%@6%@#&&@%1@ Alaer of tefrahydg-pyran-4-one.

T cliod e B B T S ST 7

(M#Hh. an excess of dii sopropyl ethyl am ne and et hyl
chl oroformate to afford the final product, purified by

HPLC. M5 (ESI (+)) mz 614 (MtH+) . Exanple 173

3-(4-(3-11-(2, 2- unethy|]l5§$ébb?.'&§&$-pi peri di n-4-yl anin

ol - phenyl sul fanyl) - 2, 3- blstrlfluoronethyl
43 Lpiperdi

procedure
di met hyl pr ifitld Y 1) Itras
chI oride. M (ESI (+)) MZ 626 (I\/H-H+) Exarrpl e 174

3 r ﬁmf’ﬂokem%f foductf "7 5 Exam PI§ 44 wes ﬁ"g?ﬁlﬁ%q-'rbﬂ'é:mﬂrgr@?tha”e
tof\almyh HiflyBobeastio adid Nwsnamhidddn-molar excess. After one hour the
|¥w) 1- nor RPOl |dn %/” - propenone
reac lon was concehtrated to give the secondary amine product. The procedure
for Example 220 was then followed, substituting acetyl chloride in place of
methoxy-acetyl chloride. MS (ESI (+)) m/z 616 (M+H").

Example 244

3-{3-[4-(3-Morpholin-4-yl-3-oxo-propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyl]-

phenylamino}-pyrrolidine-1-carboxylic acid tert-butyl ester

[0511] The procedure for Example 17 was followed utilizing 3-oxo-
pyrrolidine-1-carboxylic acid tert-butyl ester in place of tetrahydro-pyran-4-one.
The crude product was purified by flash chromatography. MS (ESI (+)) m/z 646
(M+H")
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[0441] The procedure for Exanple 172 was fol |l owed
utilizing nethoxyacetyl chloride as the starting acyl
waebdosnozteo MS (ESI (+)) nmlz 614 (M-Ht) . ExanpP@r/LFH05/014778
3-Met hyl -1-(r4-(3-[4-(3-norpholin-4-yl-3-o0xo-propenyl)
-2,3-bis-trifluoronethyl phenyl sul fanvn-

phenyl am no) - pi peridin-1 Exé.)_mlr@]zag- 1 -one [0442] The
procedure for Exanple 172 was folTowed utilizing
3-meth Ibl#]t _ryI c3h| oride asi thg startln ac I

3-14-(3- (L2 (2 Ja%.sﬁewmv@%%efé,xm%'per' di n-4-y

| am no) - phenyl sul ranyt )=

bi s-trifluoronethyl - phenyl] 1- nor phol i n- 4-yl - propenone

[ 04|43}5T|2}e Tiequededereffor Ekammbd 81 IYA%S:\hﬁlaﬁong Isgbsﬂitrt]mng Example
il izin t oride as the

2B for E %'%Bgey?ri R’grﬁépgwﬁ’(@g“%@ﬁﬁm 658 (MrH+) .

Exanpl e 177 3-i

4-13-(1-1sobutyryl - pi perighiingie/bagn no) - phenyl sul f anyl

]1-2,3-bis- triquoronnethy‘I’Fh‘e‘%W‘)_‘

1- nor phol i n- 4- yI propenone [0444] The procedure for
SaféliSe(1t/xcetyli ) ‘ ylsuifabuli-2¢ 3-bisetniflaprateethyl-

oo the starting gex o gEk 6B, 5behishh ™ ¢ O
4- (3-f4-(3-Mrpholin-4-yl-3-o0xo0-propenv
p- 2, 533 - Thiefdroesduretfoy Exainehy s WasaBNGWEE ﬂ)lé&hg@xample
Lperidine-1-carboxylic acid isopropyl ester
2 20 pémel?r% 1% gpd Esaaﬁt&ufénqazewhghlpade m@cetqflm@ﬁhﬁgy-acetyl

CH%H?&OW%_&??‘ Zh@%g@éﬁ%wﬁe&;%} |en%7gcyl chl ori de.

Example 247

1-Methyl-1 H-imidazole-Q—carbovaic acid {3—[4-(3-morpholin—4-vl-3-oxo-propenvl)-

2,3-bis-trifluoromethyl-phenylsulfanvyll-phenyl}-amide

[0514] The procedure for Example 219 was followed utilizing 1-methyl-1H-
imidazole-2-carboxylic acid in place of thiomorpholine. MS (ESI (+)) m/z 585
(M+H™).

Example 248

1-Methyl-1H-pyrazole-3-carboxylic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-

2,3-bis-trifluoromethyl-phenylsulfanyll-phenyll-amide

[0515] The procedure for Example 219 was followed utilizing 1-methyl-1H-

'pyrazole—3—carboxylic acid in place of thiomorpholine. MS (ES! (+)) m/z 585
(M+H"),
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3-(4-(3-f1-(2-D net hyl am no-acetyl ) -pi peridin-4-ylamn
ol- phenyl sul fanyl)-2, 3-bi strifl uoronethyl -

wWQ@b@sua716 nor phol i n-4-yl - propenone [ 0446] The PCDUSIOF/@14778
for Exanple 172 was followed utilizing
di met hyl am no-acetyl chloride as the starting acyl
chloride. M5 (ESI (+)) m ) . Exanple 180
4-{3-[4-(3-Morphol i n-4-yIF?z % Ié-&/myhr:enyl )-2,3-bis-trif
| uor onet hyl - phenyl sul f anyl 1-
p hdn§Rirmetunyl-1i-perezolend-chrivaiorarid £3-He(3morpholin-4-yl-3-oxo-

172 wasd ) QMETAYIEDNENVISUMNAN Y, BY4
as the starting acyl chloride. M5 (ESI (+)) nlz
644( ThepraBseurédér Example 219 was followed utilizing 1,5-dimethyl-

S-"-1S-d- Cvcl opropyl - pi peri di n*-yl am noVphenyl sul Tanvn
1H-pyrgreler3carnaxybeacidyin ghees pithiomorpholine. MS (ESI (+)) m/z 599
(@Hﬁgol i n-4-yl - propenone [0448] The procedure for

anple 172 was followed utilizing

(1- et hoxycycl opropoxy)- trinethylsilane as the

al kyl ati ng reagent. M ( EStarhp)e 290z 582 ( MrH+)

peridin-4-ylamnol-
iRcA-VI-3-oxo-propenyl)-2, 3-bis-

A ;
phenyl ) - 1- rmrmeb'r%p eyl pREARSIRRRLAMARD. Rt
procedure for a g
3- met hoxypropi onyl chloride as the starting acyl
chl 0[05155/ VBe (cEstequee fomExarepie 2\ foll Exearptikzid® pyrimidine-5-

C?A'rgé)%glﬁé%\éigl'iﬁ%!]a?g%%fgﬁioﬁ%bhgﬁr%ol'\/&r EEHY iz B Ridi)

Example 251

Pyrazine-2-carboxylic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2.3-bis-

trifluoromethyl-phenylsuifanyll-phenvi}-amide

[0518] The procedure for Example 219 was followed utilizing pyrazine-2-
carboxylic acid in place of thiomorpholine. MS (ESI (+)) m/z 583 (M+H").

! Example 252

1,1-Dimethyl-3-{3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2, 3-bis-trifluoromethyl-

phenylsulfanyl]-phenyl}-urea

[0519] Product of Example 4 was dissolved in minimal acetonitrile to
which was added excess triethylamine and a catalytic amount of dimethyl-pyridin-
4-yl-amine (DMAP) was added. The reaction was heated to 140°C at which point
dimethylcarbamoyl chloride was added in great excess. After ten minutes the
reaction was cooled’and concentrated. The product was extracted from water
with ethyl acetate and concentrated. The crude product was purified by
preparative HPLC to afford the final product. MS (ESI (+)) m/z 548 (M+H").
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phenyl am nol - pi peri di ne-1-carboxylic acid allyl ester
[ 0450] The procedure for Exanple 172 was foll owed
wa@riositegi7myg 2- propenyl chlorof ormate as the starPCT/n§2005/014778
acyl chloride. M5 (ESI (+)) mz 626 (M-H+) . Exanpl e
184 2- Met hyl - 4-{3-r4-(3-norphol i n-4-yl - 3- oxo- propenv
p-2, 3-bis-trifluoronethyl @erﬂ Ilés anyl i -
phenyl am noVpi peri di ne-i -ca-l—aéwyz?&% acid tert-butyl
ester [0451] The procedure for Exanple 8 was foll owed
Bf(HF{Bg'ﬂﬂQ[D'HMhht@mine-hamMPbip_erididliMfalnina'vghéryE\gils@lfa’#ﬁﬁl}OQ,3-bis-
- but ester the startin et one. ¥
ﬁn{e;t 656 %/M+H+) . %&Qﬁﬁ@@e@kphegvn-acrvﬁc acld | )
1- (4- Met hyl - pi perazin-1-yl)-3-{4-[
3-(t fUEZﬁ_}VWr@dlﬁ’dtrcﬂrE'Mélé%W%éé)afé%ivétililF Sl%gc}rbn?ethane and- -
3-bis-trifluoronethyl-phenyl)-propenone
egcaas WNiNbtdiisoprgpylethylamine (DIEA) was added, followed by addition of

r{4:-13-(tetr dr o- pyran- 4-yl am np) - . :

Iipehy Ay s Rick b B0fs theirepstion, mpxpreyas washed
withevarae ahyl dii® by, ¢ : M r +
peri od gf 24 hr@ca#g%ﬂﬁtgtgeysﬁgp@éﬁﬂsi5n796 (M+H?).
acid and diisopropyl ethyl am ne were dissolved in DW.

HATU was added, and afterExample 284 for a few minutes

at roomtenperature, 1-nethyl-piperazine was added.
§$§-§5§@-§21%H1e aitihd-BeG AYELL ARt L BnfhE EAISISIGENED 3-bis-

1-r4-( 2- I—Ivdtr'cikmrcmhbﬂ‘ofl-phgavlb-dmeéﬁd’lhl‘}—%ﬁr@p@aoﬁéet r ahv
dr o- pyr an- 4-yl am noV

h fapyl 1-2, 3-his-trifl t hyl - pHeny! | - ‘
D TR b Sl AL LRI Pronen.
Cunpirs e s QU BT B S o

!
1

Example 255

3-{4-[3-(1-Acetyl-piperid in-4-ylamino)-phenylsulfanyl]-2,3-bis-trifluoromethyl-

phenvl}-acrylic acid

[0522] The procedure for Example 218 was followed utilizing acetyl
chloride in place of methoxyacetyl chloride and Example 217 as the starting
material. MS (ESI (+)) m/z 533 (M+H").

Example 256

1-(4-Acetyl-piperazin-1-vl)-3-{4-[3-(1 -acetyl-piperidin-4-ylamino)-phenylsulfanyl]-
2,3-bis-trifluoromethyl-phenyl}-propenone

[0523] The procedure for Example 219 was followed utilizing 1-piperazin-
1-yl-ethanone in place of thiomorpholine. MS (ESI (+)) m/z 643 (M+H").

139



Exanpl e 187
3-(4-(3-[1-(2-Hvdroxy-ethyl)-piperidin-4-ylam nol-phen
wQ@ b@alibzmy| ) - 2, 3- bi stri fl uoronet hyl - PCT/US2005/014778
phenvO 1- nor phol i n- 4-yl - propenone [0454] The procedure
for Exanple 172 was followed utilizing 2-bronoethanol
as the al kylating reagentExMﬁpqg%?(ﬂ) mz 586 (M+rH+)
. Exanpl e 188
3- (4-(3-H(2-Met hoxy-ethyl)-piperidin-4-ylam nol-pheny
I su1l N@lﬂWIM—@\ B-(8-storplidlned aiBtdnd-propenyl)-2,3- rE)ls-trlﬂuoromethvl-
The

prk Y A-Calk [ ifluoromethyl-
1- chI or o- 2- mst Qﬂéﬂif'gwgg@e%?%g%hgp Qélr‘g%hw% reagent.

M5 (ESI (+)) m

3-(4-{3-ri-(1-Methyl am no-cvcl opropanecar bonvn- pi peri d

i n- 4184241 dlepirengdsnel foakyhmple 263 was followed utilizing 1-methyl-

el e PEleRArHERE ranatanoTiS SESL 6oz §99 (M+H")
Exanpl e 172 was followed utilizing 1-

nmet hyl am no- cycl opr opane-Exspphopg8 chl ori de as the
acyl chloride. M5 (ESI (+ V2 (MrH+) . Exanpl e

ester [0457] The procedure for Exaan e 185 was
f ol | §325] 1 The-racedyredobBryinple P6peras follewas wtilizing the product

oﬁ%%értnlp?egzgm fforl\ésthg%nal ch}ucrtﬂ ﬁ/@ ?@SFMW/Z '61E7X 8\/1”1’“—1%

1- Pi perazin-1-yl-3-(4-[3-(tetrahvdro-pyran-4-ylam no) -

phenyl sul f anvn- 2, 3- bi st right4iapRM24dY| -
phenvD- pr openone

(3-{3-[4-(3-Morpholin-4-yl-3-oxo-propeny!)-2, 3-bis-trifluoromethyl-phenylsulfanyl]-

phenyl}-ureido)-acetic acid ethyl ester

[0526] Product of Example 4 was reacted with isocyanato-acetic acid ethyl
ester in acetonitrile solvent to afford the crude product that was purified by HPLC.
MS ESI (+) m/z 606 (M+H"). |

Example 260

Tetrahydro-pyran-4-carboxylic acid {3-[4-(3-morpholin-4-yl-3-oxo-propenyl)-2.3-

bis-trifluoromethyl-phenylsulfanyi]-phenyl}-amide

[0527] Product of Exa'mple 4 was reacted with potassium carbonate and
tetrahydro-pyran-4-carbonyl chloride ( prepared from tetrahydro-pyran-4-
carboxylic acid and thiony! chloride in tetrahydrofuran) to afford the crude product

that was purified by trituration with methanol to afford the final product. MS ESI (+)
m/z 589 (M+H"),
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[ 0458] Exanple 190 was hydrolyzed with TFA in DCM over

a period of 1 hr. M5 (ESI (+)) mz 542 (M+H+) . Exanpl e
wQa ®5/105770 PCT/US2005/014778

2- Met hyl am no- N- (3-[ 4- (3- nor phol i n- 4-yl - 3- oxo- propenyl

)-2,3-bis-trifluoronethyl phenyl sul fanyli -

phenyl | - acet am de [ 0459] EXempleogde¢t from Exanple 4

was di ssol ved in DCM and treated wth an excess of

5 tyl hI or de The
sulronaeIngaminat-ohesylsitanyl 8.3-bis-
ETE‘; )hylrri ar%ﬁﬂfl&@ro?ﬁ%tﬁ&ld%gé@ ﬁ _ﬁ’]é@ﬂof?ﬁ 93&- —fgtrogé/r?orgeESI
+

3- Met hyl ami no- N- { 3-[ 4- ( 3- nor phol i n- 4-yl - 3- oxo- pr openv
p- 2, [ﬂ%&i Produdi of txenipié éhmglr@dté(hmmhlzbromo-1 (3—fluoro-

m de [ 046 oY re for
oL AR el 5 o 10 S ora Pttt
wasqbuwgbb)(ﬂwﬁ%h%r@ma%qﬂrébhg% BRORS thlfhal E{MLE?' MERSI (+) m/z
mz 5 .
6%3 (M [‘é)(l Met hyl - pi peri di n-4-yl am no) - phenyl sul fanyl 1
-2, 3-bis-trifluoronethyl phenyl) -
1- nor phol i n-4-yl - propeno 6 The procedures for
Exanple 4 utilizing 2- anﬁﬁ%&' ol and Exanple 8
utilizing N-nmethyl piperidine as the 'starting

nmaBedi{3HR- (\Be‘FlaochbheN\miZ H\ﬂﬂr@E,Sétl”M@rhlnﬁi Bh&Rfstith)-2 3-bis-
Exanpl e 19

(4- (3-[ 4- (3THRTE , :
fl uoronet hyl - phenyl suI fanyl ] phenyl am no) pi perl din-1

- ¥1)[0828} | Pradfeictlof Example 261 was reacted with NaBH, in THE to afford
the final product that was purified by HPLC. MS ESI (+) m/z 615 (M+H™).

Example 263

4-{3-[4-( 3-Morpho|in-4-vl—3-oxo-propenvl)—2.3-bis—triﬂuoromethvl-phenvlsulfanvl]-

phenvlamino}—tetrahvdro—pvran-4—carbonitrile

[0530] Product of Example 4 was reacted with tetrahydro-pyran-4-one and
potassium cyanide in acetic acid at room temperature for 1h to afford final
product, purified by trituration in MeOH. MS ESI (+) m/z 586 (M+H"),

Example 264

4-{ 3->[4—( 3—MorphoIin-4—vl—3-oxo-propenvl)-2,3—bis—trifluoromethvl-phenvlsulfanvl]-

phenylamino}-tetrahydro-pyran-4-carboxvlic acid amide

[0531] Product of Example 263 was reacted with concentrated sulfuric
acid at room temperature for 24h, followed by neutralization with ammonium

hydroxide, and purified by trituration using MeOH to afford the final product. MS
ESI (+) m/z 604 (M+H™).
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[0462] The procedure for Exanple 172 was fol |l owed
utilizing chloro-acetic acid as the acyl chloride. M
w@ B®b/1057y) nlz 600 (M-H+) . Exanpl e 196 PCT/US2005/014778
3-(r4-(3-ri-(2-Di nmet hyl am no- acetv
p- azepan- 4-yl am nol- phenyl sul fanyl )-2.3-bistrifl uorone
t hyl - phenvO 1- nor phol i n-é-éépnlggtgggnone [0463] The
procedure for Exanple 17 wed utilizing
4- oxoazepane- 1-carboxylic acid tert-butyl ester as
8- mmﬂofﬁcﬂiﬁl-mﬂ/il-momaro@émvl(Hwﬁb)s trifluoromethyil-

Exanpl e 197
3- (4-f3-(r2- Met HES :
-2.3-bis-trifl uoromsthyl phenyl H-

nor plog32p- 4;2¢hike idxAH-4 Rpesaic] QEE@ 4
was [;bej Ect ed to ?ﬁgpg?%’cedure descr elg 6{& ?“;a%

prepared fpgm E&-dimsthyir ﬁ]é@@okamm):arbomjhﬂ:rpbld mcﬁssswm salt and

o%l&ﬂl&%ﬁ%%\d d%@}%é‘%}@?% |,fgﬁ k)y reac nw;th)ﬁg Broduct of

Erhepid 4 lwlsf@pfétesﬂbﬁﬂ@’é}b@ﬁéieaf@@l@s }eérdii%nﬁblg‘ﬁﬁﬁhoroacetlc
from Exanpl e 4 was di ssolved in and treate

agifl aéi%@@stemp @ﬁpgdﬂsﬂr Heyreduot thahwes pawified byrdBk 6t td afford the
f”?é]g?{,a %E qHthSé _ﬁl s reaction was further
ate VVI am ni :

Ioprop e to afford the desired
product. NS (ESI (+)) mz 574 (MtH+) . Exanpl e 199
S- Cycl opr opyl am no- N- O " Example286 n”-yl - S- oxo- pr openv
D*. S bistrifluoronethyl -

pggg%hsulﬁggiE -pheny| | - pro
Y

~(S=morpRholin:
treated phenylisulfanyl]-phenyl}-propionamide

i yl sul fanvn

pi_onam de [ 0466] The
(3=Qx0-propenyhirgdrbisHirifluoromethyl-

[0533] 3-Hydroxy-propiony! chioride was prepared from 3-hydroxy-
propionic acid using oxalyl chloride (2M in CH;Cl,) and reacted with the product
of Example 4 using potaésium carbonate to afford the final product after HPLC
purification. MS ESI (+) m/z 549 (M+H").

Example 267

3-(4-{3-[1-(2.3-Dihyd roxy-propionyl)-piperidin-4-ylamino]-phenylsulfanyl}-2.3-bis-

trifluoromethyl-phenyl)-1-morpholin-4-vl-propenone

[0534] The procedure for Example 172 was followed utilizing 2,2-dimethyl-
[1,3]dioxolane-4-carboxylic acid potassium salt to afford the final product. MS
(ESI (+)) m/z 648 (M+H").
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wi th an excess of diisopropylethyl am ne and

3- bronopropi onyl chloride. The product fromthis
w0 e@stoomo was further treated with cycl opr opyl PENMUR®OS/014778

afford the desired product. Ms (ESI (+)) mz 588

(MtH+) . Exanpl e- 200

1-(4- l\/brpholrn 4-yl - pi perEﬂéﬁ‘irﬂeﬁhﬁ 3-(4-f3-(tetrahvdr

o- pyran-4-yl am no) -
ohen Isulfanyll 2 3- bi s- trrfluoronethyl phenyl ) - propen

Jtlviav afropgavini2e3-pEatrilasranbingpleenyisulfanyl]-

procedure descrlbedmln 3 ngle 219 usrng

4- pi peri di n-4-yl - nmﬁiﬁg—wﬁ%lmuhl onor phol i ne

to afford the final product. Ms (ESI (+)) mz 644

( MFHE)535] Emmra AExample 95 was reacted wrth m- chlororoerbenzorc acid
Tet r ahvdr o- yayran- 4-yl am no) - phenyl' s ,

r{/aqoxgn@ab reom ,Stempgaatgfﬁ;fqﬁ dbHerafiord the final product after HPLC
paﬁf.ygtgr,%?gmg H]/Z _clqr bam ¢ acid tert-butyl

ester e pro Exanple 233 was subj ected

to procedure descrlbed |n Exanple 219 using

pi peri di n-4-yl -carbam c damphy 26dutyl ester in place
of thionmorpholine to afford the final product. M5 (ESI

phenylsulfany
one [ 0469] The product of Exanpl e 233 was subjected to

proc ¢ dbeProerduredoEksapble PlRwasifoljpwed utilizing 3-hydroxy-

PR RHIeRERE ' ol 5¥lgrBR PRete PR achycrmeresionic aci

afd pxalyl zhlﬁﬂdeXtMtdrﬂidrd th&EXinaPh®dae8 MS (ESI (+)) m/z 632 (M+H").
i M- Acetyl -pi perazin-i-vD SMrS-ftetrahydro-pyran”- )5

i noVphenyl sul f anvn-

2,3-bis-trifluoronethyl - f@mple2ithyenone

3-(4-{3-[1-(2-Hvd roxy-acetyl)-piperidin-4-ylamino]-phenylsulfanyl}-2. 3-bis-

trifluoromethyl-phenyl)-1-morpholin-4-vl-propenone

[0537] The procedure for Example 172 was followed utilizing
hydroxyacetyl chloride as the acyl chloride (prepared from hydroxyacetic acid and
oxalyl chloride) to afford the final product. MS (ESI (+)) m/z 618 (M+H").

Example 271

(4-{ 3-[4-(3-Morpholin-4-yl-3-oxo-propenyl)-2, 3-bis-trifluoromethyl-phenvlsulfanyl]-

phenylamino}-piperidin-1-yl)-acetic acid isopropyl ester

[0538] The procedure for Example 172 was followed utilizing bromo-acetic
acid isopropyl ester to afford the final product. MS (ESI (+)) m/z 660 (M+H™).
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[0470] The product of Exanple 233 was subjected to
procedure described in Exanple 219 using

waz2spei7azi n- 1-yl - et hanone in place of thi onor ptiDUB2085/014778
to afford the final product. M5 (ESI (+)) mz 602
(MrH+) . Exanpl e 204
1-(4- Am no- pi peri di n- 1- viEZahphid 378t et r ahvdr o- pyr an- 4-
yI am no) - phenyl sul f anyl 1-
, 3- bIS trlfluoronethyl phenyl - propenone [0471] The

: t3-Miorphelined -l-3 aoxoner: o) 3-bib-triflupranetihyi-phenylsulfanyl]-

descrlbed ) anpl 217. toiaﬁfor t he fln%l ropuct
VB (ESI (é@%ﬁiﬁ@ﬁﬁw -1 J&&P&-Mesi
2-((3-r4-(3-Mrpholin-4-yl - 3- oxo- propenv

p 2. f3589- fﬁhef;irt;@éduffetfbVEx@h@I‘é’H$2Wa§%llb®8§rm‘{hﬁﬂ’g'b%mo acetic
cvcl opr opanecar boxylic acid 04721 The product

agid @%a&#ﬂy@ﬁe%a@gjt%tﬁ@a POdpEbc M (eSh +)Exdmﬂ‘>7e4 (t+H").

usi ng 2-fornyl -cycl opropanecar boxylic acid ethyl ester

in place of tetrahydropyrgp; [P9g3to prepare
2-({3-[4-(3- norpholin-4-y%mé'rn—pr- = openyl)-2,3-bistrif

Iuoronethyl

xyllc aC|d et hyl
This product was Q¥ 2-rstlal

in Exanple 233 to afford the flnal product M5 (ESI

(+)) [0840] 5Tﬁe(d\/&djﬂ'ét of EE@&@W&EQL wAS$ treated with 6-chlorouracil and
2- Oxo-i m dazol'i di ne-1-carboxylic acid

heaterdnves anprifnsbel f minyio- aa‘fqm@@rudpmydl)ct:xhat_was subjected to

HP4T A et oA e MR Ml GG B 8T B8P

procedure described in Exanple 218 usi ng
2- oxo-i m dazol i di ne- 1- calBx@mgplec2?fri de in pl ace of
nmet hoxyacetyl chI oride to afford the final product. M

| (+
I\(II%E [4 ((3 Morpholln- —vI C-!V(HSxo propenyl)-2,3-bis-trifluoromethyl-phenylsulfanyl]-

phenvi}-2-piperidin-1-yl-acetamide

[0541] 3-[4-(2-Amino-phenylsulfanyl)-2,3-bis-trifluoromethyl-phenyl]-1-
morpholin-4-yl-propenone, an intermediate produced in Example 194 was
subjected to the procedure described in Example 193 utilizing piperidine in place
of methyl amine to afford the final product after HPLC purification. MS ESI (+) m/z
602 (M+H"). |

Example 275

(2-{4-[3-(1-Methyl-piperidin-4-ylamino)-phenylsulfanyl]-2,3-bis-trifluoromethyl-

phenyl}-cyclopropyl)-morpholin-4-yl-methanone

[05642] The product of Example 18 is treated with a solution of
trimethylsulfoxonium iodide in DMSO in the presence of NaH. The crude product

is subjected to HPLC purification to give the final product.
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Exanpl e 207

i - Morphol i n*-yl -S*-O-fi-"etrahvdro-pyran”®-carbonvD pi p
we@eooditesy7¢/l am noi phenyl sul f anyl ) - PCT/US2005/014778

2,3-bis-trifluoronethyl -phenvO propenone [0474] The-

product of Exanple 281 was dissolved in acetonitrile

and excess triethylam ne flods

Tet r ahydr o- pyr an- 4- car bo%( 1 .2 eq.) andHATU

(1.2 e1q. vvelre t hen added and after ten mnutes t he

was extracted, f t i and
concent r at ed S msiel S 5 HEEPIC to
gi ve the final product VB (ESI (+)) n12 672 (MrH+)
ExantmﬂBgOEf he product of Example 194 is treated with a solution of
h‘r3 [ 1- (4- Hvdr oxy- cvcl ohexanecar bonylgl EII peridin-4 .
trrrget@ Hqugwgﬁyqogrgq IRAYMBSO in the presence of NaH. The crude product

4-yl
sooybI R S R PERBCAN 81 s AndliBaEE s Yo Povea
utilizing 4- hydroxycyclohexanecarboxyl|c acid in place

of tetrahydro-pyran-4-carbamplec28Zid. M5 (ESI (+))
mz 686 (MH—I+) : Exanpl e 209
4- h

pheny! ani no) - mfIB@Fdrﬁet'h F-An SRRV = HE %%rn%' n-2-one
[0476] The produc anpl e Was subj to

procedure descri bed in Exanple 207 to afford the final
pr od[@&44] vEhe pspcgdyry foy Exmale(mrs)follomdmhangﬁeammo-

b&n%\éﬂe[mrgi l teAacV !:r %Q’ g(‘rﬁrﬁo %e[&erqetﬁ ol %‘5‘ gf%rod tfhlérfanal pr&ﬁrc?.on

phenyl sul fanyl ) 2 3-bis-trifluoronethyl-phenvO propeno
ne [0477] The procedure Examplent® 207 was fol | owed
utilizing tetrahydrof uran-

(1-Methyl-piperidin-4-yl)-{2-[4-(2-morpholin-4-yl-pyridin-4-y|)-2,3-bis-
trifluoromethyl-phenvlisulfanyll-phenyl}-amine

A.. [2-(4-lodo-2,3-bis-trifluoromethyl-phenylsulfanyl)-phenyl]-(1 -methyl-piperidin-4-

}-amine

[0545] The procedures for Examples 3, 4 and 18 are followed, utilizing 4-
iodo-2,3-bis-trifluoromethyl-phenol (prepared according to the procedure
described in Zhu et al., Organic Letters 2:3345-3348 (2000)) instead of the

product of Example 2, to afford the final product.

B. {2-[4-(2-Chloro-pyridin-4-yl)-2,3-bis-triflucromethyl-phenyisulfanyll-phenyli-(1-
methyl-piperidin-4-yl)-amine

[0546] The product of Example 278A is treated with 4-pyridineboronic acid
(1 eq.) in DMF in the presence of a catalytic amount of Pd (0). The reaction
mixture is refluxed overnight to give the crude product, which is purified by flash
chromatography. The product is then treated with MCPBA in methylene chloride,
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2-carboxylic acid in place of
4- hydr oxy- cycl ohexanecar boxylic acid to afford the
wo pwalioproduct . Ms (ESI (+)) mz 658 (MrH+) . BXEDPL065/014778
211 :
3- (4-{3-n-(Morpholine-4-carbonyl)-piperidin-4-ylam nol

i, f - i i - c .
(OB b HGRRtoAn PODAYS LIBAARRTREI ot et o perite by
flalshichaomitogt8ghyas subj ected to procedure described in
Exanple 206 using norphol i ne- 4- carbonyl chloride in

Of dj

e (4 (5 1

y di n- 4-yl am no] -
phenyl sul fanyl | -2, 3-bis-trifluoronethyl -phenyl) - propen
one [[024d] Theepriodogtief Emmﬁm&l@wmgnﬂw ére thedpresence of

BRS¢t 63 Pt ARG oling fo,alop the final product after
HP (o3 @iufifiea#s.i di ne- 1-carbonyl chloride to afford the

final product. Ms (ESI (+)) mlz 657 (MtH+). Exanpl e

213

4- (3-r4-(3- Morphol i n- 4- y| Exampde g¥8penyl| )-2, 3-bis-trif

| uor onet hyl - phenylsulfanyll-

procedur e des lrrﬂdmedneth\,ﬂix)aafpl/leuwﬁ/lysln@,ﬁyl} -amine

di met hyl am no- 1- carbonyl chloride in place of

f2 , ﬂg%%%ﬂgﬁ@p' grk)%g%llgg 1%( %’(?\%% ﬁgéor tcﬂf)ﬁ%% t?tfh@o[@(_jlgr r@-lodo-Z 3-
b?slﬂlfluoromethyl -phenylsuifanyl)-phenyl]-(1-methyl-piperidin-4-yl)-amine instead
of [2-(4-iodo-2,3-bis-triflucromethyl-phenylsulfanyl)-phenyl]-(1-methyl-piperidin-4-

yl)-amine to afford the final product.

Example 280

(1-Methyl-piperidin-4-y|)-{2-[4-(6-morpholin-4-yl-pyrimidin-4-y!)-2.3-bis-
trifluoromethvl—phenvlsuIfanvl]—phenvl}-amine (

A. {2-[4-(6-lodo-pyrimidin-4-yI)-2,3-bis-triflucromethyl-phenylsulfanyll-phenyi}-(1-

methyl-piperidin-4-vl)}-amine

§

[0549] The product of Example 278A in THF is treated consecutively with
butyl lithium, zinc chloride, triphenyl phosphine and a catalytic amount of
palladium catalyst, followed by the addition of 4,6-diiodo-pyrimidine. The reaction
mixture is refluxed overnight to give the crude product, which is purified by flash

chromatography to afford the final product.

146



3-{4-[3-(1- et hanesul f onyl - pi peri di n-4-yl am no) - phenyl
sul fanvn-2, 3-bi strifl uoronet hyl -

wWQ@b@ss0377@ - nor phol i n- 4-yl - propenone [ 0481] TheP@F/U8200$/014778
of Exanpl e 281 was subjected to procedure described in
Exanpl e 206 u3| ng rret hyl sulfonyl chloride in pI ace of

B2 DIAEth ] t‘ & == { S i9-4- . -, A ' ‘ Blge

nal pro
tr quromethvl phenvlsulfanvl] phenyl}-amine
4-(3-r4-(3-Mrpholin-4-yl-3-o0xo-propenyl)-2,3-bis-trif

[ I I - . .

phen(Eoon JHROBIOE Bt SRpMBle 2804 i5 sublestacta the pragpdure
desdrived] iA432Imle 2P8C 10 b6kt fhal presudizfiael |HFq_Ct gﬂrification.

di chl oroet hane to whi ch was added acetic acid 4A

nmol ecul ar sieves. The reaction was heated to 70 C,
fol l owed by the additionExample 281
4- oxo0- pi peri di ne-1-carboxylic acid tert-butyl ester.

Aftef. I\/ﬁﬁ'\éﬁbm—mﬂ-‘ﬁr—ﬂ H%?)Ié&ﬁﬁltl 4NN a ViS5

AS. .
.90 .n%&l@g&ﬁg&r th-
t enperature and Sodrumr T acet oxyoor oty

in excess. The criifleommoethgkphersyppmopenedeby fl ash
chromat ography to afford the fi naI product. M5 (ESI

(+)) )
A3 AR R HET bt Faptipi 295 e sutiestad e es Ryaceshen

daéoembﬂanma Sk

tert-butyl E{Sl? [gaA)fS%,g]b r%&o%ﬁ@%’%? lg(tagﬂ%lb}qp%lg By rﬁfc'aﬂon MS
Edl %*édﬂ‘l&qw"‘é"i 1 tetrahydrof uran/ met hanol sol ut| on.

To this solution, three equival ents of aqueous

pot assi um hydr oxi de were added and the reaction

m xture was heated to 900C. After sixteen hours the

reacti on was concentrated and then triturated with

aqueous acetic acid to afford the final product. M
(ESI (+)) mz 591 (M+tH+) . Exanple 217

—
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SM-p-f Pi peridi n®-yl am noVphenyl sul fanyli”~. S-bis-triflu

or onet hyl - phenyl | -acrylic acid [0484] Product of
wE@nIE7R16 was di ssol ved in di chl oronet hane PCT/B20051014778

trifluoroacetic acid was added in nolar excess. After

one hour the reaction was concentrated to give the

f2 i a[0®T0R] THe stitdriedf the brodWict cdfpduMrtbtaine¥aiRlagh example

isgiven delow.\et hoxy- acet vn- pi peri di n*-yl ami noi - phenyl sul

fanvD*. S-bistrifl uoggnet hyl - phenvO - acrylic _acid

[ 0485] Product o anpl e 217 was di ssol vedfin a_1:1
bution o Hoahy tef e an szj\(yvater.\\/ s

i @dde excess g[/(ﬁqwe@fu «@

: | owedDy H'alento
met hoxy-gcetyl chloride. After 0.5 hr the reaction/lwas
concentrated, extracted with ethyl acetate from water
and E¥ABWIR ated to af f oFkampe i nal product ExeBIES
(+)) mz 563 (MtH+) . Exanple 219 ‘
3-(4-(3-[1-(2- Met hoxy-acetyl)-piperidin-4-ylam nol - phe
nyl sul fanyl )er2, 3-bi strifl uoronet hyl - CF3

Henyl) -4 t i omekphol i nc 4-yl - proflengne [0486 t
of Ie was diﬁzEPved My acEt oni tr 0
excess tri am added. ThiQnor pha S ,

eq.) and HATU ( '1 .2 eq.) were then added and a
ten minutes the redttion nixture was concentrated. 9The
prodpghmpas4extracted fromwater with e tate
and concentrated. The crude product ms?ﬁbﬁ%grifi ed
usi ng preparative HPLC to give the final product. M

(ESI (+)) mz 648C(|\/H—|+) . Exanpl e 220 c

3-(4-{341-(2- Mt Fr’ox(}{:; acet yl ) - pi peri di n-4-ylam I:r?olc-,:phe
SO () L O
HO. F N HO . N\)
o} 0 o}

(0]
Example 6 Example 7
Q
CFs CF
H HO H s
/\\// o
0 0
Example 8 Example 9
HO. 0]
Fs /;IMG/H I
N
OYA\/N S CF3 \ N S CFs
O o
OH O/ \é(/\ﬂ/@ Me \©/ \@/\“/O
o} o)
Example 10 Example 11

148



phenyl ) -1-(4-pyridin-2-yl-pi perazin-1-yl)-propenone

[0487] The procedure for Exanple 219 was foll owed
waieeositai7mg 1- pyridi n-2- yl-pi perazi ne in pl aceP@f/US2005/014778
t hi onor pholine. MS (ESI (+)) mz 708 (M+Ht+) . Exanple
221

4-(3-[1-(2- I\/Qthoxy acetyl)- plper|d|n4ylamg|pl phe
suIH‘an I)SZ -E)la_IrlquororrethyI H
p enY ) 8 e _~CF3

pr ocedur r | 2.2 s fa ped I Zi

2- net hoxyet hyl am ne” i n][pl ace df¢t hi onor phol i ne.

(ESI (+)) mz 620 (MrHY¥) . Exanple 222 o
N- Et Igamibié 443- [ 1- (2- met hoxy acetv

- pi peri gfpn 4-yl am nol - phenyl sul f anyl ) - 2. Eg(%l ster1i3fl uoro

met hyl -,, phenyl ) - Fé 2- net hoxy ethv pyacryl am d¢& [ 0489]

ﬂ@ﬁ; ghpl e Bl Lo A,. " &k ng |
E@ﬂ- t (|- et hyl -a sne @
et hot ne. NS (ESI 4 )

223 1- (4 Et hanesul f onyl opl perazin-1 yI) 3 (4-13-[16

tho cetyl)-piperidin-4-
yI a p:%éﬁw sul fanyl) -2, 3-bis-trifl ubP@RRIBYIS. pheny
l) - propenone [ 0490] The procedure for Exanple 219 was
followed utilizing 1- ethanesul fonyl -pi perazine in
place,pf t hi omorfphol i ne. MS (ESI (4)) mz 723F{ MH H+)

5 6- W@r o@/ﬂw@p
61 pEf] anin

phenylsulfanyl) 2,3-bis- trlfluoronethyl phenyl) pr

one e procedure for Exanple 21 vva | owed
util .E%ﬁ‘yeﬁg 3,6- tetrahydro-pyridine i pé%g

t hi onor pholine. MsS (ESI (+)) mz 628 (I\/H-H+)

' CF, ’ CFy
S CF3 N S CF
o - 3 o
Feaenss¥oNeogencelie
o}

0

Example 18 Example 19

H - CF3 H CF3
O/N S CF, (\ N S CF3 (\
pusacaceVsNopcaoels.
0 Me o]

Example 20 Example 21

N s & CF N g
3 _ 3 (\o N s CFy o
e \©/ \©i/\(’\l\) Me\H/U \O/ \CQ/\’(O
0 ol . ¢
Example 22 Example 23
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Exanpl e 225 1-(4-Hvdroxy-piperidin-1 -yl)-3-(4-(3-ri
- (2- met hoxy- acetv

w@2spes7rdi n- 4- yl am nol phenyl sul fanyl | - PCT/US2005/014778
2,3-bis-trifluoronethyl-phenyl)-propenone [0492] The
procedure for Exanple 219 was followed utilizing
pi perl d| n- 4 ol i ncgl ace of thionorpholine. M5 (ESI

(+) | 226 4- |
@?
an

plper|Q|n 4- yIanPﬁbI-phe

i CF3 °
p envO acryl ovn pi per azihe-i - g@fd F’/[O @
ﬁ)rocedure for Exanple 219 was f Wi liziw

Mpi per azi ne-1- carbal dehyde in place of thionorpholineg
I\/S( SI HEM mz 659 (MrH+) . Exanple 227

Xqrg 12 Met hoxy-acetyl ) - pi peri di n- 4- y F&Amme 25 h
enyI suI fanyl)-2.3-bistrifluoronethyl -
phenyl ) - N-(2- et hyl - 2H pyrazol - 3-yl ) -acryl am de [ 0494]
The procqaplure for mple 219 was fq|lowed uti®i zi ng

4fy am d I S
Sl/(+)@ NG 2 )

4-{3-[ 1- (2- Met hoxy- acet yl ) - pi peri di n- 4- yl ani no1-

nyI‘ Ifan%‘lz,‘) 2,3-bistrifluoronethyl -

pheﬁ%’@rﬂp -%xo pi peri di n-3-v p-acryl ani de [5&@’5‘?'6’%’%%
procedure for Exanple 219 was followed utilizing
3-am nopi peridin- 2-one in place of thionorpholine. M
(ESI (+)) mz 8§89 (MrHH) . Exarrple 229

- pe n_

3Ry

ani nol nyI | f n@
t hyl -=~pheny?) - ¥ (2 , 6-t
ve2 1bi pyrazinyl -4-yl P- pr openone [0496] The pr oceduroe
for Exanple 219 was followed utilizing 3,4,5,6-

Example 28 Example 29
(Y oC O O
S N\)
o}
Example 30 ' Example 31
M H CF4
OO OO O
Me/N P N
Me Me 0
Example 32 } Example 33
CFs CFs
Fq H : Q H
w _N S CFs NN S CF3
0 ] 0
S3oaseVssonsole
o) 0
Example 34 Example 35
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tetrahydro-2H[1 ,2' ] bi pyrazinyl in place of

t hi onorpholine. M5 (ESI (+)) nmlz 709 (M+H+) . Exanpl e
WQ3@541045770 3- (4- | PCT/US2005/014778

3-n-(2- Met hoxy-acetyl ) - pi peri di n-4-yl anni nol - phenyl sul

fanyl)-2,3-bistrifluoronethyl -

phenvD- acryl ovn- pi peri di n®-yl'Vacetic acid ethyl ester

[0497] The procedure for Exanple 219 was foll owed

utilizing pi perdFdl n-4- vyl -aceti C,aci d et hyl

pl eHof t hi ormrph ine. MS (ESI b))
SRR S
p- iﬁer -4 1 h yIs f anyl - i

t hyl -- phenyl)-acryloyl|-piperidin-4-yl)-acetic [
[0498] Exanpl e 230 wa? dissol \)‘@d i n tetrahydrofuran
and &xbmpleseps of methanol to which was addggpxaesy
aqueous lithium hydroxide. After two hours the
reacti on was concentrated and triturated with aqueous

acetic acid to afford the final product. M5 (ESI (+))
n z 688 (M+H+) . Exanpl e 232

[ 35 (4-(3- [ B 2- I\/Ethoxy- yI pi peridi ncFd-yl am n
o]J Hw‘é:'j B, 3- af?%m’/ CFs
p ac |p| Y, yI get
[0499] The™ proc 3 or arrpl e 2 19 was fol N\)
utilizing dinmethylam Re in place of thi om)rphol [ ne.o VS
(ESI EkzableBg 715 (MrH+) . Exanple 233 (
3-(4-[3-(Tetrahvdro-pyran-4-yl am no) - phenyl SEIXPgan\}e 39

p 2,3-bis-trifluoronethyl phenyll- acrylic acid [0500]

e procedure for 216 was fol |l owed ut|I|Z|ng npl e
3
7 II pl“ace CF, CF3
N
Y

/NO/\\N\Q/ /O

k o)
Example 40 Example 41
\\ /N
RO ©
o)
Example 42 Example 43
¢Fa GF
o H H 3
LN s CFa QAN s CF
\ 0 S/ 3 0
YU UL oy OO O
F Me
.0 o}
Example 44 Example 45
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of Exanple 215. M5 (ESI (+)) mlz 492 (M+H+) . Exanpl e
234 3 1-(4-Pyridin-2-yl-piperazin-1

WO p@5305746 r 3- (t et r ahvdr o- Pyr an- 4-yl am no) - PCT/US2005/014778
phenyl sul f anvn- 2, 3-bi s-trifl uoromnet hyl - phenyl | - pr openo
ne [0501] The procedure for Exanple 219 was fol | owed
ut|I|2|n% 1-pyridi gr2- yl -pi perazi ne |n pl ace ofr,

th| om)?\\ Q@,s |:3(+)’)/\[dz 6& Qﬁzﬁ/ iarrpi:e O
i %3 etra

ran 4- ylan1no)

phenyl sul f anvn- 2. 3- bi s- trlfluoronethyl phenyl propeno

ne [ BBePIPlerA procedure for Exanple 2 19 was

utilizing 1,2,3,6- tetrahydro-pyridine in place of

thionnrpholine M5 (ESI (+)) mz 557 (MtH+) . Exanple

236 1- (4 Et hanesul ¢renyl - pi perazi n-1-v
-3- (RS et vh Q

B Pyr an-4-yl am n CF
b If -3, 3-bi s-tr%il/ggro C%?\T- open o
05 3] “Hfe proetuuref 299 f NS
ut| i Zi ng 1 et hanesul f ogyl - pi p€raZine in place of

thloworphollne M (ESI (+)) mz 652 (MeH+) . v ©
Exa K@ Example 49
1-(4- FNdroxy pi peridin-1-yl)-3-(4-r3-(tetrahvdro-pyran
-4-yl am no) - phenyl sul fanyl | -
2.3-bis-trifluoronethyl-phenvD pro enone [0504km;he

procedqgeror Exangte 219 was fol | owec |iszi n
pi perd diyr 5 s of ﬁ8|l VS
u ) Z b7 nmphke

CFj

&n ’5,6-Tetrahvdro-T17 2' blpyraﬂlnyl 4-v
(4-r3-(tetrahvdro-pyﬁhn-4 yl ami Ro) -
Example 50 Example 51
CF3
QN s CF4 r\
s” 0
©/ \\o \©/ e N\/' \\ /N m‘/ ‘/\O
D\+
N © W
) (0] O
Example 52 Example 53
CF,4
s o} Q H
A
204 PN QVMC( e
0 ° 7 N
M o}
Example 54 Example 55
Fa
AN s CFs QN
Y Sl SORs
Me o]
Example 56 o . Example 57
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phenyl sul fanyl ] -2, 3-bis-trifluoronethyl -phenyl)-propen
one [0505] The procedure for Exanple 219 was foll owed
waieiositeiTmg 3, 4,5, 6- tetrahydro-2H[1 , 2'] bi pyrBi/mg1005/6u14778
pl ace of thionorpholine. M5 (ESI (+)) mz 638 (MtH+)
Exanpl e 239
[1-(3-(4-[3-(Tetrahvdro-pyran-4-yl am no) - phenyl sul f anv
p-2,3-bis-trifl uororret hyl phenvD-
acr y| o,yl} p| per| difar-yli-acetic agj dyet hyI est g [ 0506]

The anpl 49 \NaS\\f/ N giisng
' \())et hyt” %st
) mfis=©4

240 o}
f1-(3-f4- hvdr o- pyr an- 4- yI am no) - phenyl sul f
| 1- 2, 3- bi ?X@h romet hyl phenyl ) - B ample%?)y
acryl oviy- plper|d|n 4-yl 1-acetic acid [0507] The
procedure for Exanple 231 was followed using Exanple
242, |mpl ace of ®xanple 230 to fqrd the preduct. M

I
K\ te‘tzManvd yr
.- nyls i f1 uor onet 1yl -

phenyl )-acryloyl)- p| pem d| n 4-yl 1- acet ami de [ 0508] oThe
procedur e £ or le 219 was followed utili

pr oduct oFf EQE%%@DMO and di met hyl - ani ne i n%air&@e%ﬂ
t hi omor pholine. M5 (ESI (+)) nmlz 644 (M+H+) . Exanpl e

242
( H[4 (3 I\/br ol i n-4-yl - 3- oxo- prqpenyl) 2,

0.1;1%. pandy

SEsbi s-tri
CF4

t eYe - but est 2)

O O
Example 62 Example 63
H CF, H CF3
o\[/N s CFa I/\O O\[/N s CFy 5
LOCC O XU O
o} ‘ Me O
Example 64 Example 65
o N S & CF H i
3 (\o Os_ _N s CF4
‘ o)
/( N \O/ A Me\/\/\\'L; \©i/\r©
Me © . ’ O
Example 66 Example 67
y CFs ( " CFs
Ox N S CFs OYN\©/S CF3 (\
@]
T; \©/ & Q NH & N\j
O/ o) ©/ 0
Example 68 Example 69
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[ 0509] The procedure for Exanple 17 was foll owed
utilizing 4-fornyl pi peridine- 1l-carboxylic acid
W0 eoosAmTrYy| ester in place of tetrahydro-pyranPdF/oRm05/014778
The crude product was purified by flash
chromat ography. Ms (ESI (+)) mlz 674 (M+rH+) . Exanple
243
3-(4-(3-[(1-Acetyl -piperidin-4-ylmethyl)-am nol-phenyl
sul fanyl,) - 2, 3- bi s¢fsi f | uor onet hyl - CFs

W - ARr RO - F3y| p enone [5 10
i S

After one hour the reactg on way _concentrated to gi ve 8
t he gﬁﬂ%rx am ne product. The procedure for Exanple
220 AOf ol | owed, substituting acetyl cHxgmrie 7iln
pl ace of nmet hoxy-caacetyl chloride. Ms (ESI (+)) @32 616

( Mkt | e 1244, H

3-9 3- 4- rp @Exo-pr oopwﬁwl s CFs (\o
' WAONE AY. fanyl eny - N\)

pyrrolidine-i-carboxylig acid t Ot-butyl ester [051 1]

The procedure for Exanple 17 was followed utilizing ©

3- oxbpgmpdd VAi ne- 1-carboxylic acid tert-but Exaagiler3

in place of tetrahydro-pyran-4-one. The crude product

was purified by flash chromatography. M (ESI (+)) mz

646 (MrH+) Exanpl e 245

S— yl ami nonh Pyl sul

|-I\/br@%/ﬂ N2 yls S

fanyl | .S—k®/ri @ DrRge
The preted for : < E vvas f I
supstituting Exanple 24 ME (

or Exanple 218 N
HET 2546 (MEHE) . 0
Example 74 Example 75
’ CFy y CF4
O N S CF3 Se N S CF3
Y 9 O 9
Ho/\/NH \©i/\“/© ?NiMe
O .
Example 76 Example 77
4y CF3 " CF3
Sa N S CF3 Sa N S CF3
o o}
JOCCO IO O
o} o}
Example 78 Example 79
" CFy H CF3
0
T @YQ N T O
O O

Example 80 Example 81
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Exanpl e 246
SM-rS-d-Acetyl -pyrrolidin-S-yl am noVphenyl sul fanyl | ~. S
WO Ri0sA0377d | uor onet hyl phenyl | - PCT/US2005/014778
1- nor phol i n-4-yl - propenone [0513] The procedure for
Exanpl e 22 was foll owed repl aci ng Exanpl e 245 for
Exarrpl e 217 and stbstituting acetyl chloride iggplace
8

gkori de. MB (ESH (H) ):rrig
thyl -1
'é\zo -20 '&ey&!‘e\/\/““

(3[4(3 mor phol i n- 4- yl5- 3- oxo- propenyl ) - 5
2,3-his-trifluoromethyl-phenyl sul fanyli-phenviy-am de
[ 051Ep@mRde 2ocedure for Exanple 219 wasXesmlewsdd
utilizing 1-nmethyl -1 Hi m dazol e- 2-carboxylic acid in
place of thionorpholine. M5 (ESI (+)) mz 585 (M+H+)
Exanpl e 248 1-Metl¥§d -1 H pyrazol e-3-car boxylcF£ aci d

e 37 T A3 -\n AS-OFb - 3- apen CF,
, 3-bi g-t uor § hyl - H%rg sWhe ' d/\)o
; Th'proce nf | | RIS rerT e, N
u I|IZI ng 1-nethyl -1 Hpysazol e- 3-carboxylic acid
pl ac hiormor pholine. M5 (ESI (+)) mz 585 ( MrH+)
E’ES piﬁlggl 5-Di net hyl -i H pyrazol e- x@giiesyl i c

aC|d (3-r4-(3-norpholin-4-yl-3-oxopropenv

p~. S-bis-trifluoronethyl-phenyl sul fanyl | -phenvD am de

[0516L The procdure for Exanple 219 was foI | ovEdl

t Do S digeehyl - L,pyr azol u
Ia:.]/ rphoIN\na I\/IS(ES +) i

0
Example 86 Example 87
" CFs y CF3 ‘
Os N s CFs Ox N S CFs
o o
Me\/\/\\‘g/ \©/ \CK/\’(O Me\lj: \©/ \CK/Y@
0 Me o
Example 88 Example 89
o N r H &
\[/ S CF3 //\O 0. N S CF3
o
Seacsls/ebavacele
o 0
Example 90 Example 91
H OH
N S C F3 ""’I/// e N S C F3
o , 0
joacsVclasoao el
o o}
Example 92 Example 93
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Exanpl e 250 Pyri m di ne-5-carboxylic acid

| 3-r4-(3-norpholin-4-yl -3-o0xo0-propenv0C 2. 3-bistrifluor
wo@e@shyd770 phenyl sul f anyl | - phenyl | - am de [ 0517] Ppd1€S2005/014778
procedure for Exanple 219 was followed utilizing
pyrim di ne-5- carboxylic acid in place of
ol h igor pholine. M5 (ESI (+)) mz 583 (M+H+) . Exanple
2¥1 Pyrazi ne- 2- carboxylic acid
4- ( 3- nor phol ¢g- 4- yl - 3- oxo- nvOZ 3- bi s(gFrlquor

&x hyli- phen ] phenyl | - 05158]
proc du @ e
pyrazi nexg# cargxyli ¢l d |n Iacoe o

t hi onor phol i ne. M (ESI (+)) n12 583 (MrH+) . Exanpl
252
1, 1- Bkamiphy D4 3- { 3- [ 4- ( 3- nor phol i n-4-yl - Exgmb@lggpenyl)
-2, 3-bis-trifluoronethyl phenyl sul fanv p-phenyl|-urea
[0519] Product of Exanple 4 was dissolved in mninmal
acetonitri I e togphi ch was added excess tri et hyI am ne
ang a,t]cat ykic amint of di net hy-h pyri di n-7"%- yl - ami ne
(DI ad q/} TS @ & 90C @t
RErN . s |rh\)
g t excess \
ool ed and concentrated. The peoduct was extract ed
froneyahele 96t h ethyl acetate and concep ﬁi&?%g The
crude product was purified by preparatlve L Z

afford the final product. M5 (ESI (+)) mz 548 (MtHt)
Exarrpl e 253CF

3 - (3-°Di et hyl ami no- a et - pi perl |F3n-4-yl anni
®4 % nC;ﬂS) 3d3|str|% u o CFs o
yBREN cr a N 5 O] Pro Exa S
di 4sol ved i n di chl of onet hane nd
. 0 o)
Example 98 Example 99
y CFs : " CF3
Me\'il S N\) o e N\)
Me ’ o} —N o
Example 100 Example 101
o N S ) CF N &
3 I/\O O N S CF3 o
@j/ \©/ Z N\) N7 \©/ 7~ O
P 0 ~ I o]
Example 102 ' Example 103
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excess N, N -diisopropyl et hyl am ne (DI EA) was added,

foll owed by addition of dinethylam no-acetyl chloride.
W@\Rdsnoi7em m nutes the reacti on m xture was waBCIEHUS200%5/014778

wat er and the organic |ayer concentrated. M5 (ESI (+))
mz 576 (MrH+) . Exanple 254
3-(4-(3-[1-(2-D gt hyl am no-acetyl ) - pi peri db,_n 4-ylamn
ol- gheRy! syl fanyl) - ¢ 3- bmﬂ uolHonet hyl - ﬁeg%/Ol

- ropenoife 5 e N
was~s4b§ v‘\LA %iipfﬂggﬁar
utilizing piperidilne in place of thionorp oIine.
(ESI (+)) mz 643 (M+H+). Exanple 255
3-(4 tyl - pi peridi n-4-yl am no) - Rﬂaﬂﬁ nvn-
2,3-g%§?§@??930r0nethylphenyII- acrylic aci b%ug%?

The procedure for Exanple 218 was followed utilizing
acetyl chloride |a:place of nethoxyacetyl c orlde and
tQ;\sE@rtlng naterl %S (E (ﬁ)) m z

Exar%EHZN a FL/K\ A

533 AMPHE 256 8- o
-%*& (AIDE Hig : [:Tj 7
\gﬁiyl plper|d|n4yla no- ny| sul f anvn-

Bh3<b [)s

N
i s-trifluoronethyl ®pheny openone [0523] THe
proc e f Exanpl e 219 was fol | owed I|Z|n
1-p|$§%§¥ﬂ qb? -ethanone in place of t QE%HPﬂ l'ine.
M5 (ESI (+)) niz 643 (M+H+) . Exanpl e 257
1-N®thy|-4-f3-r4-(3-nDrphoIin-4- | - 3- oxo- propenyl )-2.3
-bis=trifluoronethyl phenyl sul fafgvn-
pheny] am no) - pi peri di ne- 4- car hefi

N e2,3-bis-trifluor

wymﬂﬁylphenyl) N- ( 2- met hoxy- ethv cryl am de
NH CFs
S
o
Example 108 Example 109
[::l\gp
// NH o//\NH CFs4
S CF3
(\o o
dm spoeve
o)
Example 110 Example 111
! CF HO°
0o 3
g::T/\I::j/ 7 ii:} Q\rl::]’ \[::]/\Wii:[;/”m/N
o) OH 0
Example 112 Example 113
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[0524] The procedure for Exanple 263 was foll owed
utilizing 1-nethyl pi peridin- 4-one in place of
WO eq05ab8700 o- pyr an-4-one. MS (ESI (+)) mz 599 POHS2605/014778
Exanpl e 258
1- Met hyl - 4-f 3-r 4- ( 3- nor phol i n- 4-yl - 3- oxo- propenyl )-2, 3
-bi s-trifluoronethyl phenyl sul fanyl 1- .
pR.no): pisperl di ge- 4- carboxyl ic geid ay de° P525]
64|s | oweq” utft Ny zing

e N afFored th # N\Nﬁ
pgduct . 617 (MwH+) . Exanple 259 o L _ &,
(3-{3-[4-(3-Morpholin-4-yl-3-o0xo-propenyl)-2,3-bis-tri Me
f | uolaeipgly 14ghenyl sul f anvnphenyl ) - ur eiEj@mmsieetttisc

acid ethyl ester [0526] Product of Exanple 4 was

reacted with isocyanato-acetic acid ethyl ester in
acetonitrile solvegt, to afford the crude product that

bysHP c dp@ ESI (+)ogz 606 (M-H +)

pyr@p“ carpoxylic acid

yl)-2. 3-

MS (ESI (+)) m

[0527] Product of Exanpl e 4 was react ed W|th pot assi um
car b&xatmpland6t et r ahydr o- pyr an- 4- car bonyl chloride (
prepared fromtetrahydro-pyran-4- carboxylic acid and
thionyl chloride in tetrahydrofuran) to afford the
crude product thatcwas purified by trituration with

met hargl N0 ffrdthpg‘lna(\pr/oglw\/,\}ws ESI (+) mz

N3- r 22 Fl used~Hen) - 0x0- et hyl am nol- phenyl s
anyl)-2. 3- blstrlfluorol-thyl- phenv
p- 1- nor phol i n- 4-yl - propenone

Example 117
’ CF3
N S CF3 ’/\N/\/O\/Me
HO 7 N\/l
o) o)
Example 118
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N S CF3 ~_-OH
N
Noavaoele
o 0
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, CF3
N S CF3 ~_-OH
N
Neavaoele
o) 0
Example 120
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[0528] Product of Exanple 4 was reacted with

2-brono-1-(3-fluorophenyl)- ethanone in di oxane
waodogami77at 108 OC for 3h to afford the producPCT/Ogt005/014778

was purified by flash chromatography to afford the

final product. M5 ESI (+) mz 613 (MtH+) . Exanple 262

3-(4-1f3-f2-(3-Fl Légir o- phenyl) - 2; hvdr oxy- et hyl am nol - phe

nyl sul flanyl }-2, 3 strifluoronethyl -
phen kfa % -éi?yl- rope oﬁéw{eOSZQ] Product of
e was ct ith NaBH4 in THF to afford

MFhe fi nal product t hat s purified by HPLC. MsS ESI
(+) mz 615 (MrH+) . Exanpl e 263
4- ( 3ex4mbpfs M1 phol i n- 4-yl - 3- oxo- pr openv
p-2, 3-bis-trifluoronethyl-phenyl sul fanyl | phenyl am noHe
trahvdro- pyran-4-carbonitrile [0530] Product of
Exanmpl e 4 was reagt ed with tetyahydro-pyran-4-one and
pot assiktjm cyapi dg Tn.acetic agid at roomtenperature
fo o ahford ™hal product Sopurified by
IVIUN't ati'lQn/i n +) mz 586 (MtH+)
Exanmpl e 264 4-(3-[ 4-(3-Mrpholin-4-yl -3-o0xo- propenv
p-2,3-bis-trifluoromet Yyl - phenyl sul f anyl 1- :
phengkadipRotes r ahvdr o- pyr an- 4- car boxylic acid am de
[ 0531] Product of Exanple 263 was reacted with
concentrated sulfuric acid at roomtenperature for

24h, followed Qy neutralizajon with amonium
CH to oH
uen
N
Speliy

produgt . CES N

hydr @xi de, @and| pugified by frituratipon using
o anp 65

N 0,8
2. 3-Di hvdr oxy- N-( (r 4- ( 3- nor phol i n- 4-yl - 3- oxo- pr I
)-2,3-bis-trifluoronethyl phenyl sul fanyl i - °
Example 123 Example 124
H Me CF3
Ox N S CF - H
LU RACAE
HNL N H
Me - m o) A AN _OH
° OH o}
Example 125 Example 126
Ve TFe GF
HNTN\Q/S CFa ! . O\\S/H s ’ CF3 (\N/\/OH
OH
I e RO O
Me
0 Me 0
Example 127 Example 128
H Fs
"\\\\\NUS CF3
H
- T
O (0]
OH
Example 129
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phenyP- propi onam de [0532] 2,2-Dinethyl-[1
, 3] di oxol ane-4-carboxylic acid chloride was prepared
wo ea@si1 @726 di met hyl -[ 1 , 3] di oxol ane- 4- car boxyl i BCHUBZI05/014778
potassium salt and oxalyl chloride (2Min
di chl oronet hane) , followed by reaction with the
product of Exagml e 4 using potassium carbonate.

bs t _geadti Qn trjifl roacetic acid at room
éiiﬁﬁ qgijﬁ/ 1 qDAF(fﬁéfﬂmas purified by HPLC
ff he Nal Rt t. MBS ESI (+) mlz 565(MrH+)

. Exanpl e 266
3- Hvdr oxy- N ( 3-[ 4- ( 3- nDrphoI|n 4-yl - 3- oxo- propenyl ) - 2,
3- bi Exampli¢ d30onet hyl phenyl sul fanyl i -
phenyP- propi onam de [ 0533] 3-Hydr oxy- propi onyl

chl oride was prepared from 3-hydroxypropionic acid
usi ng oxalyl chlorcee (2Min CH2Cb) and reacted with

t he Qf § ot assi um car bonate to
Maffqﬁukn/a %Wpurifi cation. M
E (

AN

ouct af
vt . le 267

1- (2, 3- D hvdr ox proplonyl) pi peridi n-4-yl am

nol- phenyl sul fanyl)- 2, 3- blstrlfluoronethyl

phenEkanummﬁ3bholln 4-yl - propenone [0534] The

procedure for Exanple 172 was foll owed utilizing

2,2-dimethyl- [ 1 ,3]dioxol ane-4-carboxylic acid

pot as |un1salt te afford the final product. Ms (ESI

' ik )er, Exanpl e 268

|n 4- wI-S oxo- propenyl)-2.3-bis-trif

¥y ; phenyl ) -1
- OXYy- |son|cot|nan1de [D53 roduct of Exanple 95 was
reacted wth mchl oroperbenzoi€ aéfid

Example 132
" CFs
N S CFs ~_-OH
N
Me\/"O/ \©/ S O
o)
Example 133
' . ol 'CI ‘ . cl . (\
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NeasaoicINORCAs NG
o] o
Example 134 Example 135
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N S cl r/\
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AT OO
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in dioxane at roomtenperature for 24h to afford the
final product after HPLC purification. M5 ESI (+) nfz

wWo2BSNBIHH) . Exanpl e 269 PCT/US2005/014778
3-(4-(3-[1-(3-Hvdroxy-propionyl)-pi peridi n-4-yl am nol -
phenyl sul f anyl }-2, 3-bi strifl uoronet hyl -

phenyl ) - 1- nor phol |Cp 4-yl - propenone [0536] The
edUJre for Exa ie |=172 was fofl owed utilizing

(preﬁa dr oxyprippi ¢ni ¢ acid and oxal yl

chl oride) rnat"product. MsS (ESI (+))

mz 632 (MrH+) . Exanple 270 3-(4-{3-p

- (2- Hvdr oxy-acetyl ) - pi peri di n-4-yl am nol- phenyl sul fany -
l)-2,3- blstrlfluoronethyl

phen)ﬁx)a”ipﬁﬂﬁghol i n-4-yl - propenone [0537] The

procedure for Exanple 172 was followed utilizing
hydroxyacetyl chloride as thg~acyl chloride (prepared
from hydr oxy éetl c acid and I yl yehl ori de) T
He P M5 (ESI P 618 n
Exa 27 3- Mor phol iy 4-
p- 2, is-t et hyl - phenyl suI f anv
phenyl am no) - pi per L@MN\n- 1- vP-acetic acid isopropyl i
ester [0538] The pr ure for Exanple 172 was

followed utilizing -acetic acid isopropyl ester
to afford the final pg du,m’e M5 (ESI (+)) nmlz 660
(MrH+) . Exanple 272 © HO” O

(4 f r phol i n- 4-yl - 3- oxo- pr open
?){? séér F{?I uor onet hyl - phenyl sul fanyl\‘Ef(-ample 139
phenyl am nol -pi peridin-i-vO acetic acid tert-butyl

ester [0539] The procedure for Exanple 172 was
fol lowed utilizin brorm acetic acyd tert-but

to affafd the I goduct . @E‘Sﬁ@}
( .
g Uﬁ@
HN
EO : o

HO HO
Example 140 ' Example 141
CFs3
SAGASE
O=
J ¢
HN
Ho” O
Example 142
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Exanpl e 273 6-{
3-f4-(3-Mrpholin-4-yl-3-o0xo-propenyl)-2,3-bis-trifluo
wo eovstibgrize phenyl sul f anyl 1- phenyl am no) -1 PCT/US2005/014778
H-pyrim di ne-2. 4-di one [0540] The product of Exanple 4
was treated with 6-chlorouracil and heated over a
period aff; 5 mn. to afford a crude product thag was
1bj ect te.HPLC purification to gjoyve thegfi
gduc Es| l/\pon12 587 ( MrH+) .
A Fn-4-yl - 3- 0X0- pr openy
| uor onet hyl - phényl sul f anvnphenyl ) -
2- pi peridin-1-yl-acetam de [0541]
Egafmple 243ni no- phenyl sul fanyl) - 2, 3- lxanipié filkgor onet hyl -
phenyl]-1- norpholin-4-yl-propenone, an internedi ate
produced in Exanple 194 was subjected to the procedure
T;}:j:ibed in Exanple 193 utilizing piperidine in place
of |methyl amine to afford the final product after HPLC
icatiaogrg MS ESI (+) mz 602 (N%FH) . Exgspl e 275
-PLQeridin-4- | ag - phen Is%Lfan¥LA\
0

| ph
yl phenyl) - N\)

RO - 4-yl - méthanon 54 S~
product of Exanpl; 18 is treated with a solution of
trimethyl sul foxoniumiodide in DMSO in the presenc@ of

Exgmplerhéd cr ude product is subj ect eBExampiPl s
purification to give the final product.Exanple 276
(2-{4-[2-(1- Met hyl - pi peridin-4-yl anni no) - phenyl sul f anv

>2, 3-bi s-trifluoronethyl phenyl |-~
nEY IopropyD—nDrphollnA yl - met hanond¢ [ J543] The product
Exanple 194 is treated with a so i on of

0 CF3 o) CF3
S CF3 l/\o ©/S CF3 ‘/\
o
@ A @L/Tu
o)
Example 147 \ Example 148
/Nl | N
AN N/
@) CF3 0] CF3
S CF3 S CF3
4 o)
Saoevs, e} @
e
o) 0

Example 149 Example 150
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trimet hyl sul foxoniumiodide in DMSO in the presence of
NaH. The crude product is subjected to HPLC
w@uoosflozmag i on to give the final product. ExanpP€I/R$2005/014778
(1- Met hyl - pi peridi n-4-yl H3-[ 4- (2- nor phol i n-4-yl - pyri di
n-4-yl)-2,3-bistrifluoronethyl -
nyl sul f anvn- phenvD- am ne [ 0544] The procedure for
nple 278 is followed utilizing 3-am nobenzenethio
YISt ead of 2-am no-benzenethiol to rd the fina
pkoduct . Exanple 278
B peri di n- 4- yl H2-r 4- ( 2- nor phol§i n- 4 yERepyri di
Fstri r omet hyl -
' ﬁfiﬁfl-anlne A
' rifluoromethyl-phenyfsulf P
nvn- ( 1- nethyl plmer|d|n 4- vg-am ne [0545] The o}
s for Exanples 3, 4 and 18 are fal
E&%R]ﬁgﬁg? i odo-2, 3-bis-trifluor g1 nm
(prepared accordlng to the procedure descrlbed in Zhu
et al., Organic Letters 2:3345-3348 (2000)) instead of
the product of Exanple 2 , to "4 the final
product. B. [f;j\
(2- [4 (2 Chloraapyrldln 4-yl)-2.3-Di sQtrifl s onet hyl -

oet hyl - pi pei dis-A4 o
Yanpl e 278 trkated wi
1 eq.) in D¥in tHe p et

of a catalytic anountt of Pd (0). The reaction m xtg
is refluxed overnight to give the ude product, which
E E?'??ed by flash chromat ograph xaffpde dpfduct i s
then treated with MCPBA in nethyl ene chloride, fol | owed
by treatnment with POCI3 to afford the final product,

which is purified by flash chMs raphy
CF3
Me“‘“\"O/ \O/ e N\)
o
Example 155 Example 156
@
CF3 0 CFs3
0. S CFsy r/«\o :f: S CF3 r/~\
Me/O/ \©/ v N\) \©i/\“/Nv?
o) o)
Example 157 Example 158
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C.

(1- Met hyl - pi peridin-4-yl)-(2-r4-(2-norpholin-4-yl-Dyri
walRwsA4e3) - 2, 3- bi stri fl uoronet hyl - PCT/US2005/014778

phenyl sul f anyl | - phenvD- am ne [0547] The product of

Exanple 278B is heated in DV in the presence of base,

such as sodi um hydroxi de, and nor pheghne to afford the

final product after HPLC purificatiqn Exarrpl e 279

(1- Met hyl - piperidin4yIH3 r4- (2- nor phol i n- 4 -pyridi

n-4-yl)-2, blsd:glfluororrethl-

@Is f ; II-pr@QvD ne [0548] The pgoc dsur for
Exappl 0 I [owed ut@lizing [3

Ls-tr oro sulfanyl)-‘ H@@\Q’%N\)
pi peridin-4-yl)-am nejlinstead of

[2-(4-iodo-2, 3-bi s- tr?fl uor omet hyl - phenyl sul f anyl ) -Yhe
Enphiplé 159t hyl - pi peri di n-4- yl) - amip@nigle alor d t he
final product. Exanple 280

(1- Met hyl - pi peri di n- 4-yl H2- [ 4- (6- nor phol i n-4-yl - pyrim
-4-v p-2,3-bistrifluoronethyl -

nyl sul fanyl | - phenyl | -anm ne A
-(6-1o0do-pyrimdin-4-yl)-2,3-bis-trifluoronethyl -

phen Osulfanx}:l phenyl } - (1-
nmet hyll- pi -4-yl)-am ne L‘%]S(EThe pr%duc

F ES/\[ eat ed>e¢dhse ﬁo
C Ql/ﬂide, tri phen hos N\)
a catalytic anount pf pall adi um catal yst, foll

the addition of 4,6%diiodo-pyrinidine. The reaction ©
ERbRo €61s refluxed overnight to ¢ pude
pr@tguct which is purified by fl aSE&gﬁfnﬂ]ﬁat ography to
afford the final product.B. (1-Methyl-piperidin-4-v
p-(2-[4-(6-norpholin-4-yl-pyrimdin-4.v

p- 2. 3-bi strifluoronmethyl- phenyl suljf\_?ryl | - phenvD- ani ne

HN

<\j\/o s & CF3 I s T

N 3 o CF3 o
O @ﬁ@/r@

Example 163 Example 164
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[ 0550] The product of Exanple 280A is subjected to the
procedure described in Exanple 278C to afford the
wo pwalioproduct after HPLC purification. Exanpl BCR8$2005/014778
1- Mor phol i n-4-yl -3-(4-f3-(pi peridin-4-ylam no) - phenyl s
ul fanyl 1- 2, 3-bi strifl uoronethyl - phenyll-propenone
[ 0551] The product of Exanpl ep215 was subjected to the
procedure described in Exanpl& 217 to afford the final

aPter HP'LsC purificatd on ESI (+) m3
0Q Che ctur u erch
c rrpountai in_eggh exanple is g O

Exanpl e 1 "Exanpfe Z EXfa e 3 Exanple 4 anp

Exanpl e 6 Exanpl e 7 EXanple 8 Exanple 9 Exanple 10 ©

Exanpksmpidxgrrl e 12 Exanple 13 Exanpl eg ;(%g{%gq@be 15

Exanpl e 16 Exanple 17 Exanpl e 18 Exanpl e anple 20

Exanple 2 1 Exanple 22 Exanpl e 23Exanpl e 24 Exanple 25

Exanpl e 26 Exanpl e 27 Exanple 28 Exanple 29 Exanple 30
an‘pl e 3 1 Exanple 32 Exanple 33

HO CF3
oy 0
o}
Example 169
HN
% CF3 CF3
S CF3 o) S _CF3
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’ CFs
_Me N s CFs
0 )
sepeaselsinvonel m
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Exanpl e 34 Exanpl e 35Exanpl e 36 Exanple 37 Exanple 38
Exanpl e 39 Exanpl e 40 Exanple 4 1 Exanple 42 Exanple

WA 0EM63TP0 € 44 Exanpl e 45Exanpl e 46 Exanpl e 47PEREROE014778
48 Exanpl e 49 Exanpl e 50 Exanple 5 1 Exanple 52
Exanpl e 53 Exanpl e 54 Exanple 55 Exanple 56 Exanple

'\% anpl e 58 Exa e 59 Exanple 60 Exanple 6 1 Eé,arrpl e
arrpl}$ 63

i

@ |8|=364 Exarrpl e SS%EPNEI e 6@ ,
l e ‘ Ex ARPFE
arrpl e 80 Exanple & 1Exarrp| e Exarrpl e 83 Exanpl eg

£ L

Eﬁé PZ g Exanpl e 86 Exanple 87 Exa | e 88 Exanpl e
Ahinle d86Exannl & 9 1 ‘Example 177
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Exanpl e 92 Exanpl e 93Exanpl e 94 Exanple 95 Exanple 96

Exanpl e 97 Exanpl e 98 Exanpl e 99 Exanple 100 Exanpl e
waodsasanpl e 102 Exanpl e 103Exanpl e 104 Exanpl BCT/0S2005/014778

Exanpl e 106 Exanple 107 Exanpl e 108 Exanple 109

Exanpl e 110 Exanmple 111 Exanple 112 Exanple 113Exan‘p| e

114 Exaﬁrpl e 115 dexanpl e 116 Exanple 117 Exarrpl e ok

e S al_s FQ.ZO Ie 121 e 12& a@pl e
B LTINS
a e 128 ' A€ n'pIeH np

Exanpl e 132 Exanpl e 138 Exanpl ®le184 Exanpl e 135

Example 188 Example 189
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Exanpl e 136Exanpl e 137 Exanple 138 Exanple 139 Exanpl e
140 Exanpl e 141 Exanpl e 142Exanpl e 143 Exanpl e 144

wWE@nIF7L45 Exanpl e 146 Exanpl e 147 Exanpl e 1B@I/US2005/014778
Exanpl e 149 Exanpl e 150Exanpl e 151 Exanple 152 Exanpl e
153 Exanpl e 154 Exanpl e 155 Exanpl e 156 Exanpl e 157

Exarrlee 158Exaoml e 159 Exanpl e 160 Exanpl e 1§
64 Exanple {i65. Exa
: 8 Exanpme 6 any
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EX npl e s
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Exarrpl e 175Exanpl e 10
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Exarrpl e

Ex | e
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Exanpl e 192 Exanpl e 193 Exanpl e 194 Exanpl e 195

Exanpl e 196 Exanpl e 197Exanpl e 198 Exanpl e 199 Exanple
WQoOsHsEMpl e 201 Exanpl e 202 Exanpl e 203 ExanpP@T/B82D05/014778

Exanpl e 205 Exanpl e 208 Exanpl e 209Exanpl e 212 Exanpl e

213 Exampl e 214 Exanpl e 215 Exanpl e 216 Exanple 217

Exanpl e 218 Exanpl e 219Exanpl e 220 Exarrpl e 221 @xarrpl e

222 Exanpl e 223 Exanpl e 224 Exanpl

Exanpl e @27 Exanpj;:g 228Exanp| e 22 r?a: anﬁl e(\j

A v 65 N

a | e 238 Exanple 239

npl.B 2B2 Exanpl e 243
D Exanpl 46Exanpl e 247 Exanpl e

8
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Exanpl e 249 Exanpl e 250 Exanpl e 251 Exanple 252

Exanpl e 253 Exanpl e 254 Exanpl e 255 Exanpl e 256
wEx@sphE7®57 Exanpl e 258Exanpl e 259 Exanpl e 26PCEXSI0pH/e14778

261 Exampl e 262 Exanpl e 263 Exanpl e 264 Exanple 265

Exanpl e 265 Exanpl e 267 Exanpl e 268 Exanple 269

Exanpl e 270Exanpl g 271 EExxanp 272 Exanple 273
Exa IeH274 Exsarrp é §J5 Exarrpl e 876 Exanple 277

80Exanpl e 281 [ 0552]
€ N\n)Jentl on will be apparent to
those skilled in the artt fromconsideration of the
spaxi fi catl on and practtce of the invention disclosed
herlei n. is intended that the specification and

exanghgs, gtp(g o6gnsi dered as exenplary only, with a true

scope an pirit of the invention being indicated by
the following claims. WHAT IS CLAIMED I'S: 1. A conpound
of formula I : | and pharnaceuti cal l y accept abI e salts
and pradrugs_th Peof wherein R-i cl:are
@/ﬁ‘d@ﬂ Sell_?ct ed from o 3
OTN AN~ 0
(o} 0 o
| [
Example 221 Example 222
CF (o] ‘H CF3
N s 3 CF, (\N,g\_/ N s CF; N
T /U«»OTOU S
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al kyl, al kenyl, al kenoxy, al kynyl, al dehyde, al kanoyl,
al koxy, am do, am no, am nothi ocarbonyl, aryl,
wa@eykasdr7o car boxy, cyano, cycl oal kyl, ether, eBCEDS2005/014778
hal ogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroal kyl, sulfonyl, sulfonate, thio, and
car bonyl - cont ai ni.ng groups sw ected from aryl carbonyl,
cycl oalkyl carborfyd , _and het rq ycl yl carbonyl, wherein
R6 ('S ald eN al kanoyl , alkenyl,
am do, am no,
am not hi ocar bonyl, aryl, aryl carbonyl, aryl oxy,
ca?boxy, cyano, ester, ether, heterocyclyl,
het'er ocycl yl carbonyl , ketone, nitro, perfluoroal kyl,
subsEixhiipsi2abkyl , substituted carboxyal kyl,
substituted cycl oal kyl, substituted heterocyclyl al kyl,
sul fonyl, and sulfonate, with the proviso that at
| east one of R gnd R3 is selected from A cinnam des

sel ect f ona c/5- nam de ang, f rans-ci nnam de
defg/ @ rC%lgm @(f\n/g)ﬁs/m nnami de" wherein R
are ch “weteg Qel ected from hydrogen,

hyde al kyl , I, alkynyl, al koxy, am do,

a o, aryl, carboxy, cyano, cycl oal kyl, ester, ether,

halogen, heterocyclyl, hydr oxy, ketone, nitro,

sul f bwamgle 830f onyl, thio, and carbonyl - cont ai ni ng

groups selected from aryl carbonyl, cycl oal kyl car bonyl

and ‘heterocyclyl carbonyl ;B. substituents of fornula
IV 11 erein Qﬁ%B Y and .Z are each i ndependently

seI ons 28- ., -C(O-, -0 1-S0O

XY, ko

n IS an integer of zero

Example 231
H CF3 I
N S CF; N_ H CF,
TO . 0 CQ/ \©/ = OH
I o]
Example 232 Example 233
o Oﬁ@m O Gﬁ@p
Example 234 Example 235
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R3 1, R32 , R33 and R34 are each independently

sel ected from hydrogen, al kyl, carboxy, hydroxyal kyl,
wowsabizye am nocar bonyl al kyl , di al kyl am nocar bpeyustokyh14778

and car boxyal kyl ; and C. cycl opropyl derivatives

sel ected from c/s-cycl opropanoi c acid,

tranﬁcycl opr offanoi ¢ aC| d 0 c/ s cycl pr opanam:ei;e and

< CAUC : L.ORanoj OH
OaC|d IIEE ﬂ‘;’ 0|c a (gfr N
/ s- cy<l opr opa ie frans cycl oprgpanantde

wherein R35, R36, RB7, and R38 are each i ndependeatl|y
sel egt, hydr ogen, al kyl, car oxyal kyl ,
hydroxggvﬁéggbcarboxyalkyI, %&é¥“ﬂ8§59
nDnoaIkylaninocarbonylalkyl and
dlalkylanlnocarbonylalky D substltuents of formula
VI Wl where'n R8 and /ﬁ{F a ¢ deflged above ~and E

et L S
04 a i n rd\)vvher edQ 8 Rg fined

above; wherein: Rigo and R-n are each independehtly
sel ect ed fron1hydrogen al kyl , al kanoyl, al kenyl,

al kyRyampég R3&y, amido, aryl, aryl Elxbmple Qﬁ@boxy,
cyano, cycloal kyl, ester, ether, heterocyclyl,
hydroxy, ketone, nitro, sulfonyl, thio, and
caernyI con&glnlng gr oups selected fron1aky%carbonyl

6[-6[' Cy al IR NV m3 N
k/n t ge har wi t ) m
tero Iy g ‘

Example 240 Example 241 ’
X @ m

Example 242
OJ\ H CF,

s Lo SAPROSVS:
\©/ 3 (o} N = N\)

AN o;<o/<“ 4

(o]
Example 243 Example 244
H SR N s 4 CF r/«\
N S CF; Ti:j/ 3 (o
0
Joret o FUeS o
0 o °
Example 245 Example 246
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bonded to at | east one substituent independently

sel ected from hydrogen, al kyl, al kenyl, al kenoxy,
wa@bkdwgnyd77o al dehyde, al kanoyl, al koxy, am do, aPE€TUS2005/014778

aryl, aryl oxy, carboxy, cyano, cycloal kyl, ether,

ester, hal ogen, heterocyclyl, hydroxy, ketone, nitro,

0XO0, perfl uor oal kyl, sul fonyl ,\ sul fonate, thio, and

bonyl cont a|¢F|3ng gr oups sel ctled from arylemr bonyl ,
boRr) chand ero Qorsl Aandr, o
vvher ect ed aryl &r 0 [ nI?\
depende(ntl ' r \)

n
at |%ast ne suos" %
hydrogen al kyl, al keayl , alkenoxy, aIkynyI aIdehy

al kapo al.kgxy, am do, am no, aryloxy,
carbg%é”k% 3?2 cycl oal kyl , ether 18 248 ogen,
het erocycl yl, hydroxy, ketone, n|tro 0Xo0,
perfluoroalkyl sul fonyl, sulfonate, thio, and

é”bonyl cont ai ni ng groups sel ed from aryl carbonyl,

cl\oallkyl car bon§s, and heter yol yl Har bonyl , Wiérein
M q = 83R5 b BN 9F3to (\O
7- me @ & ,g hetoero l& )

e CycC
R3 is sel ected fron1C|‘nan1des substituents o
formula IV, substituenPs of fornula VI, substituents©O
of f , and cycl opropyl degd ' as defi ned
abovg,&ggqrﬁ)ge ghgnd R3, R3 and R4, Exéﬁfﬂalle‘! 5 can be
joined to forma 5- to 7-nenbered cycl oal kyl, aryl or
terocyclyl r|n when R is selected from cinnam des,
sulfst it uent s_ of$Bornul a 1V, sudstlmuents of Fornul a
N ?3forﬁﬁka viAN ePoprapff
' edNab ve, ,h t pro
i's not unsubstituted IkyI unsubstltuted sat urat gd
cycl oal kyl, unsubstitQted carboxyalkyl wherein thé®
al kyExamp d to the NH group of t
conpoun@lhgggﬁnsubstltuted heterocE%FﬁVﬂ?Ey? wher ei n
the alkyl is bonded to the NH group of the parent
conpound

ey O mw e emo

Example 253 - Example 254
CF CF (o]
H S ° CF; H S j CF; (\N/U\
\H/O/ \©/ A~ OH WO/ \©/ = N\)
o o o o}
Example 255 Example 256
! N D
d/“ S CF, (\0 (/K(N \[ j S CFs (\O
H3C’N \©/ / N\) C,N S . N\)
0 o]
Example 257 Example 258
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2. A compound of formula I : | and
phar maceuti cal | y-acceptabl e salts and prodrugs
wo b@saaf7;o wherein R-i, R2, R3, R4, R5 are eachPCT/US2005/014778
i ndependent |y sel ected from hydrogen, alkyl, alkenyl,
al kenoxy, al kynyl, al dehyde, al kanoyl, al koxy, am do,
am no, am not hi ocarbonyl, aryl, aryloxy, carboxy,
cyano cycl oal kyl, ether, ester, hal ogen,

het ocycl yI ydrc{;x ket one,o ro, oxo
EE%;l sul fb\mg\.Lr( t o s
se‘Pece 7‘/ lthio |oI |/\O
car bony[©- al ni el ect e® ary v

cycl oal kyl car bonyl , andohet erocycl yl car bonyl , vvher ebn
Ris eI e ted from hydr ogen, al kyl, al kenyl, al kenoxy,

al ky eflyde, al kanoyl, al koxﬁxamlﬂémam no,

am not h| ocar bonyl , aryl, ar yI oxy, carboxy, cyano,
cycl oal kyl, ether, ester, hal ogen, heterocyclyl,

hydr oYy, ertone @IFgro perfl uor oal @yl sul fony; A

F LN 88 “ ok al k CF
S@?Eiﬁ; @t bon cont a\l*:r' ups3 r\@
selected from ary car b cycl oal kyl ca pon

het erocycl yl car bonyl, th the proviso that at IeastO
one pkafiplépg1R3 is sel ect ed from#g rﬁé‘ ghdes

sel ect ed from c/ s-ci nnam de and ra s CI nnam de defi ned
as 1 "c/s-cinnam de" "frans-cinnam de" wherein R and

NRg are each jndependently selected from hydr ogen,
| dehyde,  alkyl, al kenyl, al kynyly 4 arf o,

F arb”’ox;ﬁ\csyano, CiyN ,

halloge#, h v/ hydroxy, HKet dn& _chi {_N_J

c@r bonyl - cont ai ni fig groups sel ect

cycl oal kyl car bonyl”, and

Example 263 : Example 264
H CF3 CF
O N s CF,4 = HO s s ° cF
9) \/\n/ 3 0
NUCRSTS Hns  sa sole
0 0
Example 265 Example 265
Ou NEN
OO/ O A
3
@]
FOCCLC
0]
Example 267 Example 268

H H CF3

N S CF, N S CF3
WonvncolsINSL o0 e ol
OHO O 0 0]

Example 269 Example 270
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het er ocycl yl car bonyl ;
IV wherein D, B, Y and
w@eetsaowd from - CR 31=,

, -S-, -N=, and -NR 34- ;
three; and R3 1, R32,
i ndependent |y $$5ected fron1hydrogen
hydr o S A ;n@ky
d yl ocd
propyl de

c s-cycl opr opanoi ¢ a@i

cyclopropananide and fran

/g\flned as"c/ s-cycl opr
frans-cycl opropanoi c

rao a1 B Al

al kyl , carboxy,
car boxyal kyl ,
di al kyl am nocar bonyl a
VI: VI wherein Rs and

C|nnan1c acids of fornula VII:;

I
@E“éelected f o

opanam de" wherein

ﬁndependently select§§§?n§%
car boxyal kyl ,
nonoalkylaninocarbon | al kyl,

B. substituents of fornula IV:
Z are each independently
CR32R33- , -C(O -, -EBET/USHOR014778
nis an integer of zero to
R33 and R34 are each
aIkyI rboxy

transcygcl opropanoi c acid, O
S- | opr opanam de
opanoi ¢

id"
aci d" ";%g‘cyclopropananide
and
%y ogen
hydr oxyal kyl ,

nocarbonyl
and c

d,

and ,
uents of formul a
ed above; and E
"c/s-cinnam c acid"

kyl; D. subpti
Rg are as

fman$;0|nnan1dﬁ30|d mhereln R9 ffae as defi ned
CF, CF,4
0]
0]
Example 273 Exmnme274
L
\H GFs § s & CF
o OOUR O
©/ m@ /N \CED\‘/N\)
O O
Example 275 Example 276
RO
NH CF3 H
©/s CF, o N s CF,
= N\) /U \O/
~ N ' N
Example 277 Example 278
RO\
NH CF, “
@ AN N /
NN NN
Example 279 Example 280
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R-io and R are each independently selected from

hydr ogen, al kanoyl, al kyl, al kenyl, al kynyl, al koxy,
waniodags7ar yl , aryl al kyl, carboxy, cyano, cycl ot RyE2005/014778

ester, ether, heterocyclyl, hydroxy, ketone, nitro,

andcar bonyl - cont ai ni ng groups sel ected from

aryl car bonyl , @cl oal kyl car bonyl, and

het enpcycl y carbomyl ., or Rio and Rn are taken toget her

t A hétef'ovyclyl group bonded to at |east

HBne  subsiA tu P> pndent |y sel ected from hydrogen,

al kyl, al kenyl, al kgénoxy, al kynyl, al dehyde, al kanoyl,

al koxy, am do, ani n8, aryl, aryl oxy, carboxy, cyano,
cycl &xbknle 28tither, ester, hal ogen, heterocyclyl,
hydr oxy, ketone, nitro, oxo, perfluoroal kyl, sulfonyl,
sul fonate, thio groups selected from al kyl thi o,

aryl i ; o oY
cel ol TS Enflel hrPodirBts R U e iR i D g TR those
skilea irothecany froan bonsitieradiod ofitties specification sed petotide fof e
.aryl. and heteroaryl havin t, | east one substituent
i RatipR Aiheiac el 5 IRy Rb i SPaaiGton AndeKAmples be
cGhi88tas ak&mBiry oflyd }mhderud'sk8pe¥nd @iﬂﬁ%ﬂﬁe HleHfon being
~amno, aryl, aryloxy, carboxy, cyano, cycloalkyl,
nnmmﬁedbyégefdkwﬁn@g imshet er ocycl yl, hydroxy, ketone,
nitro, oxo, perfluoroal kyl, sulfonyl, sulfonate, thio
groups selected fromal kylthio, arylthio, and thiol,

and car bonyl - cont ai ni ng groups sel ected from

aryl carbonyl, cycl oal kyl carbonyl, and

het er ocycl yl carbonyl, and wherein R and R2, and R4

and R5 can be joined to forma 5- to 7- nenbered
cycl oal kyl, aryl or heterocyclyl ring when R3 is

sel ected from ci nnam des, substituents of formula IV,
substituents of forrmula VI, substituents of formula

VI1, and cycl opropyl derivatives as defined above, and

R2 and R3, R3 and
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R4, and R and R5 can be joined to forma 5- to

7-menbered cycl oal kyl, aryl or , heterocyclyl ring
wob@y/168770 s sel ected from ci nnam des, substi t upeL/ESDN5/014778

formula 1V, substituents of fornmula VI, substituents

of formula VII, and cyclopropyl derivatives as defined

above, with the proviso that: (i) when R6 is hydrogen,

whaT ISleLAIMED B:a cycloal kyl; and (ii) R6 is not

“unsubstituted ar Kyl , unsubstitut ed saturated

cycl oal kyl , unsubstituted carboxyal kyl wherein the

al kyll.is Mbﬁd@ﬂOU@dphﬁﬂnmﬂ@loup of the parent

conmpound, or unsubstituted heterogyclylalkyl wherein

the alkyl is bonded to the NH groyp of the parent

conpound. 3. The conpound acecdxdjing

claims 1 or 2, whereRa—bAf sel -d fromvherein: Ra

is selected from al kenyl"; al kypy gvyl , am no,

car boxy, cyano, ether, hetechycI , K&t one, nitro,

substituted al kyl with at |east OoRg substituent

sel ected from al kylthi o, al dehyde, al koxy, am do,

am no, am not hi ocar bonyl, aryll, arylthio car boxy,

ot ofnd PRyfa: EM*aC%&S%C%ﬁB 8 Shns A4 P& dues aereo,
sul f amgreind®q RNRQ) Ry, dRearsubisdh | hubgdn@eymlw@élémbd f#rh Mydrogen,

at | east one substituent selected from al
a!hykﬁ"temyb a"ﬁf@j@ﬁya&ynm Ridlebyrde, alkrogyl, a&ﬁmoamwm amino,

aftiih ngyg%&fﬁ%y ’arﬁBXXICCI a(%{)b{/ :&Slges,f@c?oﬁ%ﬂe?ther ester, halogen,

hbtrogyatyl, hyadrem,dsaibmé,,nlhrwdjmgperﬁhﬁ:troakyl Bulf6Ayl, sulfonate, thio,

| f gnat sul fonyl, and thjol;
anH carbonyl- contalnlng)g/;roups selected from arylcarbonyl, cycloalkylcarbonyl,

and heterocyclylcarbonyl,

wherein R is selected from aldehyde, alkanoyl, alkenyl, alkenoxy, alkoxy,
alkynyl, amido, amino, aminothiocarbonyl, aryl, arylcarbonyl, aryloxy, carboxy,
cyano, ester, ether, heterocyclyl, heterocyclylcarbonyl, ketone, nitro,
perfluoroalkyl, substituted alkyl, substituted carboxyalkyl, substituted cycloalkyl,
substituted heterocyclylalkyl, sulfonyl, and sulfonate,

with the proviso that at least one of Ry and Rj is selected from:

A. cinnamides selected from cis-cinnamide and frans-cinnamide defined

as
Re ?10 Ro 1?10
N N
Rsiﬁk”/ “Ris Z “Rig
o) Rg ©O
“cis-cinnamide” “trans-cinnamide”

wherein Rg and Rg are each independently selected from hydrogen,
aldehyde, alkyl, alkenyl, alkynyl, alkoxy, amido, amino, aryl, carboxy, cyano,
cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate,
sulfonyl, thio, and carbonyl-containing groups selected from arylcarbonyl,

cycloalkylcarbonyl, and heterocyclylcarbonyl;
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Rb is selected from al kyl, al kanoyl, al kenyl, al kynyl,

al koxy, am no, am do, aryl, cycloal kyl, carboxyal kyl,
waeyasogs7est er, et her, hal ogen, heterocyclyl, hpdrog3005/014778

and ketone; Rc, Rd, Re, and Rf are each independently

sel ected from hydrogen, al kanoyl, alkyl, alkenyl,

al kympyl ut{’%‘tih@ﬁfs oﬁmrﬂﬁxlaﬁm do, aryl, carboxy,

cycl oal kyl, ester, ether, ketone, nitro, and

heterocyclyl, or Rc and Rd, or Re and Rf may be joi ned

together to forma substituted or unsubstituted 3- to

12-menbered cycl oal kyl rimg, orYasub NR''Red or

unsubstituted 3- to 12-nmesbéfied heRgfocyclyl ring,

whi ch conprises one or nore Atons s¢lected fromN, O

and S, wherein the substitutgd cyc] gal kyl or

het erocyclyl ring conprises a Eéé one substituent
~selected from al kyl, aIkyIthio,Z hkanoyl, al kenyl,

al kynyl , al dehyde, al koxy, am'dﬁ6 am no,

am not hi ocar bonyl, aryl, arylcaltbonyl, arylthio,

car boxy, cyano, cycl oal kyl, cycl oal kyl carbonyl, ester,

et her, hal ogen, heterocyclyl, heterocyclylcarbonyl,

hydr wRgreiR &}, dheY andiZ are each indapénderitly, sededtbdmom -ORP = -

2.0d3; hs sel ed fr hyd al kyl, al kanoyl
Cgacfgdhydg?%’k hysgzarv?‘%xﬁﬁg’ﬁ/’l‘ég%gﬁ,%‘am do. anino.
aryl n iganlistageessreroasitheey, cycl oal kyl,
cycl oal k FC%3b°&| 5, ester, ether, heterocyclyl,
het eRoa)'%3 yRCAbRY] arecearhkisdependentty stedted $ine biyexbgen,
0 0 I | Kyl thio, alkenyl alkynyl,
Al SRR o PRl s ocBinetkiony
diatkyldriinocadanglzilkyt anll @syboxg)eiMydadrey | |

cycl Qal ky| carbonyl , ester, ether, hal ogen,
het quo@ygioyrgpyl derivatives selected from cis-cyclopropanoic acid, trans-

cyclopropanoic acid, cis-cyclopropanamide and trans-cyclopropanamide defined
as

R35 ///I,,
2,

Rarltmy,,,

R35 ////I,
2,

R
s 711
N
Razltu,,, N
Rio
[V ¥Vl
| o}
“cis-cyclopropanamide” “trans-cyclopropanamide”

wherein Rss, Rss, Rs7, and Rag are éach independently selected from
hydrogen, alkyl, carboxy, carboxyalkyl, hydroxyalkyl, carboxyalkyl,
monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl;
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het erocycl yl car bonyl, ketone, nitro, sulfonate,

sul fonyl, and thiol. 4. A conmpound of fornmula IIl: and
w@b@siesreut i cal | y-acceptabl e salts and prodr ugBCT/US2005/014778

t hereof, wherein Rl, R2, R3, R4, and R5 are each

i ndependently sel ected from hydrogen, al kyl, al kenyl,

al ke'mxyubélitlké’rﬂwof féthilgdyge, al kanoyl, al koxy, am do,
am no, aryl, aryl oxy, carboxy, cyano, cycl oal kyl,

et her, ester, hal ogen, het e W& YRq1 hydr oxy, ket one,
nitro, perfluoroalkyl sul sdlfonate thio
groups selected from aI k and thiol,
and car bonyl - cont ai ni ng ps S Iect ‘dP from

aryl carbonyl, cycl oal kyl d:ég bRaylg and
het er ocycl yl carbonyl ; wherein Ris selected from
al kenyl', al kenoxy, aIkynyI al ddyde, al kanoyl ,

ilair(gg%y @ﬁ%n‘ﬁﬁﬁé?%?gﬁf'QSa(%Pgéy??im aryl car bonyl ,

cycl Eald{rymmrotmﬂdé of RUREVAY ocycl yl carbonyl ; car boxy,
cyano, ether, ester, hal ogen, heterocyclyl, hydroxy,

ket one, nitro, Reerfl uoroal kyl, ituted al kyl,
car boxyal I@él ubstdg ut ed cycl
het er ocycly y sul fonyl, s e, and thio
groups sele d fyom al kylthlo hi o, and thiol;
with the proviso that at |east one of Ri and R3 is
sel ect ed faigginhamic anialti des srans- eldnérrﬂn(;acid”
c/scnnam e anpd frans-ci.nn de defined as
"ol sWOPHHRMe ‘cpa? ?%ésgﬁhﬂ%\grﬁ‘r}’e}é@; wherein R and R9
are waefeijhndependently sel ected from hydrogen,
al dehyde, al kyl, al kenyl, al kynyl, al koxy, am do,
am no, arkho andvl’a@xaye eavhmepembnay k@lecteBlrem, hﬁirbgén alkyl,
hal ogen, heterocycly dr oxy, ketone, nitro, and
car b%'h?FO)é'oﬁll.kﬁl‘Wb ﬁ&ygyloaﬁ@xsewm@rylr almlaikw; carbbayydyano,

Cyc'&%I(ﬁk)ﬁaég’t‘épyéthera'ﬂ@té}%%lﬁc)‘%%}xgake ¥ nitro, sulfonyl, thio,

and carbonyl-containing groups selected from arylcarbonyl,

cycloalkylcarbonyl, and heterocyclylcarbonyl, or
R1p and R44 are taken together with N to form a heterocyclyl group

bonded to at least one substituent independently selected from hydrogen,

alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,

aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,

hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio, and

carbonyl-containing groups selected from arylcarbonyl, cycloalkylcarbonyl,

and heterocyclylcarbonyl, and

wherein Ar is selected from aryl and heteroaryl having at least one
substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,
alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroalkyl, sulfonyl, sulfonate, thio, and carbonyl-containing groups selected
from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,
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B. substituents of fornmula IV: wherein D, B, Y and Z

are each i ndependently selected fromthe -CR 31=,
WERBERE370, -C(O-, -O, -SM2- , -S, -N=, andPENBSBW5/014778

; nis an integer of zero to three; and R3 1, R32 ,

R33 and R34 are each independently selected from

hydr RReindt Kathd RGBEAPRY, arldVRL 0 @%ﬁéﬁhﬁd R IoMAA 1P )

monoal kyl am nocar bony yl, dral nocar bon
mavoberaduycicaiikyll arylor bgteragychybyihg dehérv?& is/sslesielderirad

f .C/S- : [ o, nscycl opr opanai c ]
clnppies SR ShR RN sub PRSI o0PUP R aHpefituents of
forafula e, afd ©yelopYsh R RIeRPARR ?asf‘&éi‘?ﬁ'e above, and Raand Rs, R and

ARlg .
"frans-cycl opropandi ¢ aci d" "c/s-cycl opr opanam
Ryf anth B4 @pell Bpeapbeadeindd to fibrer aisn tRI5mambereé cacloalkgt; aryl or -

hh§g$§@gﬁ%: %hgiiﬁ?% gg'ﬁf‘a%f%%ﬁrg%g iﬁgg@ﬂit%&g‘%ﬁrmula v,
simSetitae its RS AR coEIbonts OF RsrhRMa IO ghglxegwgfébyé derivatives

al kyl , carboxyal kyl , nonoal kyl am nocar bon
a%iidﬁ}l'k%j aRP¥ecar bonyl al kyl ; D. substituents offornul a

W ' . re as fi,ned  above; .and E.

o iRt gt s DB A e Sotrat
cydioaikyls unsuistititedasirbxydnel aiherdil tR8 IR i Ehd to the NH group

tEfi,ned above; wherein:R-io and R are éach
Oj;

GeNFERRESRMpoYRd it ubpiiiar aetegeayclvialkeneyereirathieyalkyl is
b@é@;ﬁgﬂ"eq{my&%p oL renfBb@BofhY! - arylal kyl,

2. A compound of formula I:
R4
S R
s 2
Re—N—Ar
H
Rs R3
R4

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein R4, Rz, Rs, R4, Rs are each independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing groups
selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,

wherein R is selected from hydrogen, alkyl, alkenyl, alkenoxy, alkynyl,
aldehyde, alkanoyl, alkoxy, amido, amino, aminothiocarbonyl, aryl, aryloxy,
carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone,
nitro, perfluoroalkyl, sulfonyl, sulfonate, thio groups selected from alkylthio,
arylthio, and thiol, and carbonyl-containing groups selected from arylcarbonyl,
cycloalkylcarbonyl, and heterocyclylcarbonyl,

with the proviso that at least one of Ry and R3 is selected from:
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cyano, cycloal kyl, ester, ether, heterocyclyl,

hydr oxy, ketone, nitro, and carbonyl -contai ni ng groups
wa@edosaosdo f rom aryl car bonyl, cycl oal kyl car bonyPCT/a81005/014778

het er ocycl yl carbonyl, or R-io and R are taken together

with Nto forma heterocyclyl group bonded to at | east

one $ubsihhamidds saleepdftanidsicinfbRidEEnd tRMsOIRERIR defined

al kyl, al kenyl, al kenoxy, al kynyl, al dehyde, al kanoyl,

a§Ikoxy, am do, am no, aryl, aryloxy, carboxy, cyano,

cycl oal kyl, ether es&g , halogen het exocygl Iyl

hydr oxy, ket one, ﬁ?t rq,'®oxo, perflugroa kyl suI fonyl,
sul fonate, tRiQ u | ected fr I ﬁ'le,;e
aryl thio, and {¥i ol Jl and“'¢ar bonyl - confai n{{ng gi'bups

sel ected from aryl carbonyl, cycl oal kyRgcar@onyl, and
het erocycl yl car.bonyl , 8np| wher ein Ar_is select ed from
aryl and heterc'cﬁ%lF’ﬁ(1 aHYOEng at | east HRESHIMEMIdgent

Lu”E2ﬁﬁ%ﬁ?”%@ﬁ@Fe%fﬁ%%?hﬂﬁbgy%k@eﬁﬁkyﬁe?%%wa' Bhbgen.

a&i@h‘?@e élk%’l' alk@hyl wn P%‘]M&Yanﬁd’@%m%}’é ﬂy bey, cyano,

et her, het erocycl yl
cycloalsyl, estsr, @f@efl @%n H;ﬂterowcmﬂwuromkemt aitra, laind

SR RL SR cBbBe oy i by,

hafeybgajl)h@mobnypycl oaI kyl car bonyl , and
het erocycl yl carbonyl, and wherein R and R2, and R4

and Rs stbstibentseh mul:a N6rma 5- to 7- nembered

cycl oal kyl , aryI or heterocyclyl ring when R3 is

sel ected from ci nnani des, substituents of forrmula IV,
substituents of formula M S substituentgRiofformla
VI, and cycl opropyl deri jres efined above, and
R2 and R3, R3 and R, and Rdfiand R5|can be joined to
forma 5- to 7-nenbered cyclbal kyl, |aryl or

wherein D, B, Y and Z are each independently selected from —CR%'=, -
CR¥R¥®., -C(0O)-, -O-, -SO,-, -S-, -N=, and -NR*-; '

n is an integer of zero to three; and

R*, R%, R* and R* are each independently selected from hydrogén,
alkyl, carboxy, hydroxyalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl and carboxyalkyl;

C. cyclopropyl derivatives selected from cis-cyclopropanoic acid, trans-
cyclopropanoic acid, cis-cyclopropanamide and frans-cyclopropanamide defined

as
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heterocyclyl ring when Ri is selected from ci nnam des,

substituents of fornmula IV, substituents of fornula
w/Ros8087%4 i t uents of formula VI, and cycl opr opyi/US2005/014778

derivatives as defined above, with the proviso that

when Re is substituted cycloal kyl, the substituent is

not a car k,;gsxy group. 5. The conpound according to apy

one of,clpins 1 to 4, wherein R6 is sel ectedry0

al kyl t hi“e[_ al enyl, al kenoxy, al kynyl, al dehyde, ™ L

al kanoyl , dxy, am do, amino, aryl, arylthio, 5

aryl %%f”p 7 OXy, carboxy, s, OH
cycl oal K¢ car boyI ,ether, ester, heterocyclyl, y

het er oc | carbonyl, ketone, nitro, perfluoroal kgl ,

substituted al kI , Substituted carboxyal kyl , s
substituted cycloal kyl, substituted heterocyclylal kyl,

sul f egpyloycisptditicaciand thiol . 6. Theygq B  ic]?
accor di ng tg any one of clainms 1 to 4 , mﬁg?gi ﬁr%geanlosl’c acid
sel ected from al kanoyl, al kanoyl al kyl , am no, am do,

aryl R aryl al kyl, aryl carbonyl, carboxycycl oal 36y| al kyl ,

FﬁQ&C' pal kyl car bonyl, heterocyclyl, heter 0§3¥/9I al kyl ,

et ocy@ksyl cag bonyl, and sul fonyl. 7. The™efnpouyhd g,
accqroing to zny one of clainms 1 to 3, where fis an/
Rall ke prni sing an al kyl group bonded,,” 0 N\
4rqonyl g oup,\ngerei n the al kyl group ise¢™ Rio

ed or substituted with at | east
sel ected % om al kyl t hi o, al dehyde, al koxy, di do,

ani nogisafficpropAcahizeny! . aryl, - aryl thi ) .
cyano, ?yg{ggglayl, ester, ether, hal ogeﬁf,ra"Fsa{")%’qej(lyr10panamlde

het ewbeyain W35, Rasd Rex andkidiscare  eachtindependentiyateected from

| fonyl, @and.thiol. 8 . The tonpound accor di to an
b8 eyl RN ocasbB il Ry doa k. Sesenpton, ° 2"
meRBRIKY RinfiBloaarbahkialkyritddiaifrhiBESSh o ldkyat | east
one group selected from al koxy, alkyl, amno, and
het ePodpdsiiiuents of formula VI

Ry Ry FRui

I
B
Rs Rg 0O
Vi
wherein Rg and Rg are as defined above; and

E. cinnamic acids of formula VII:

Rg Ro
Raq%\“/OH \ﬁ)\”/OH
' o} Rg ©
' “cis-cinnamic acid” “trans-cinnamic acid”

wherein Rg and Ry are as defined above;

wherein:
R10 and R14 are each independently selected from hydrogen,
alkanoyl, alkyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy,

cyano, cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, and
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9. The conpound according to any one of clainms 1 to 3,
wherein R is an al kanoyl that is substituted with at

WO e@stone group sel ected from am no and hydr oRGT/UST05/014778
The conpound according to any one of clainms 1 to 3,
wherein R6.is a cycl oal kyl substituted with at | east

one ghmMdhyRebREHS H%T%F%E}}saéé‘i&ted%&x laﬁ-{z‘lh&?gﬁ&g gz%lgglkylcarbonyl,

al kanoyl , "al koxy, am no, am no

aryl andrhdtedoicyclylcartmmyy,, orcar boxyal kyl , cyano,

cycloal kyl , ester, ether, halogen, heterocyclyl,

hydr oxy, ke 8Ré, Ryiaredakesutagsiherayitls N fodfeyh, a beterocyclyl group

1t o bgndidet 1 BF R Be RUeaie  egpetudii sieaSairiam hydrogen,
| eastlkgn A IR BGL meﬁyP'ﬁlééﬂfy’de,gﬁl% d%{!\l}](?@ygﬁrepi%?, amino,

car boxyal kyl . 12. Thé conpound accor .
cl ai Al 187Xy, carhesy.cetyanR, cyclaalhyt, ethery ebter, hdlagen,sheterocyclyl

unsu I 1 ut ubstituted wt t | east ope qgroup

sor clr iy EloBby I biaghffldloallaamiFny. aifignge: o groups
al kysglecte fﬂ@rhyaileylth&{b,@Whio,aghéiﬂlio@@hﬂ‘berb?nyl-,containing groups
am not hi ocar bonyl, aryl, arylcarbonyl, arylthio,

car bdRigcted ke anglgarhsiyk yaycloajkvieasbyylcand betdrocsylearbonyl,
et heg,qhal ogen, heterocyclyl, heterocyclyl carbonyl,

hydr oxy, ketone, nitro, oxo, sulfonate, sulfonyl, and

t hi oWhéﬂeinﬂréssemmmﬁoﬁﬁmr dh@geltérf)aﬂyga?iﬁ q{t é%éﬁ!dtﬁ%
to 3, wWhereipn R6 is a heterocyclyl substifu Wi
S@Stﬁ%%{?t'n%%r@;@w seleciad o hoapRyelkylapkensl plkenoxy,
} e 1 i C \,
SBRPRca R4 AR ALY Sy BU AR aptp paroon.cvane
cwlpdligyly etheanester dialdgen, Tieterooygigiyhydraxg oketbng, fifroadxo,
of .cl ai [ IS a heterocyclyi

o S, S e SV i, and
M e ]
cycloalkylcarbonyl, and heterocyclylcarbonyl, and
wherein Ry and Rz, and R; and Rs can be joined to form a 5- to 7-

membered cycloalkyl, aryl or heterocyclyl ring when Rj is selected from
cinnamides, substituents of formula IV, substituents of formula VI, substituents of
formula VII, and cyclopropyl derivatives as defined above, and R, and Rs, R3 and
R4, and R4 and Rs can be joined to form a 5- to 7-membered cycloalkyl, aryl or

. heterocyclyl ring when R is selected from cinnamides, substituents of formula IV,

substituents of formula VI, substituents of formula VI, and cyclopropyl derivatives
as defined above, ‘

with the proviso that:

(i) when Rs is hydrogen, then Ry or Ry4 is a cycloalkyl; and

(i) Rs is not unsubstituted alkyl, unsubstituted saturated
cycloalkyl, unsubstituted carboxyalkyl wherein the alkyl is bonded to the NH
group of the parent compound, or unsubstituted heterocyclylalkyl wherein
the alkyl is bonded to the NWH group of the parent compound.

3. The compound according to any one of claims 1 or 2, wherein Rg is
selected from
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15. The conpound according to any one of clainms 1 to
3, wherein R6 is a heterocyclyl substituted with at
wo e@stioome group sel ected from al kanoyl and esPEF/S2005/014778
wherei n the carbonyl of the al kanoyl and ester is
bonded to a substituent selected from al kenoxy,
al koxyal koxy, al koxyal koxyal kyl , al koxyal ky},,
am noal kyl , and_hydroxyal kyl ] 16. The conpo nd
according to an§aone of cR | to 3, Rwh "0 R6 is
an al kyl substituted with at gl east one group selected
fromal kyl thio, al dehyde, al koxy, am do, Bym no,

am not hi ocar bonyl$ aryl, ary hi car boxy, gyano,
cycl oal kyl, rgster et her ﬁ\sn het er ocycl|yl ,
na a!

hydr oxy, keton ni UG sand ony I d
thiol. 17. Thngonpound according to any o e of cl ains
1to 3, wherein'R6 is an alkyl substituted with at

| east one group selected fromam do, am no, aryl,
aryl carbaonyl, carboxycycl oal kyl, cycl oal kyl, and
heteW@@VﬁFyl 18. The conpound accordlng to any one of

cl ai gB ubS|tuted Wi t

a het %rl%%%/lgf:%df atﬁiﬁﬁ@ﬁ%hﬁﬁkrg' %'P p)é\ésqyagﬂee{ﬂer,
group sel beﬂeeobjdybrkeﬁbkg,l nitre) kanoyl , and

al koxycar bg he conmpound accordln to any

of clai ns® Lib%@"@é Wr"‘é‘ihnatﬂ@aﬁso%ﬂﬁ?ﬂiwe lﬁ@ﬁqt@djfr@m alkylthio,
th an t t

20, The caehldé!atk? aas, Shfo, driofictasi 440 dhytnio,
wher ei ncaRbokyg, eanancydoslihls bstaut ettien Haﬂb?én |Iﬁ@§1’bc?ﬂ?l

i]roup sel ect ed fr m hydr og IkyI hi o kanoy
“al kenyl , Cf[ ?W"'{r%i%ﬂ te a?Mfeayl anfl o, @Wll

ﬁf yl thio, s&ﬁiﬂﬁﬁéﬁ C 6%@"@/@'\/5% at I%é%@éne §u$§qftueﬁ}a§e‘?@&8d from
et erocycl roxy, Kketone, nitro, onat e,
sul fonyl , algyddatkmtbllo, aldehyde, alkanoyl alkoxy, amido, amino,
“aminothiocarbonyl, aryl, arylthio, carboxy, carboxyalkyl, cyano,
cycloalkyl; ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro,
sulfonate, sulfonyl, and thiol;

Ry is selected from alkyl, alkanoyl, alkenyl, alkynyl, alkoxy, amino, amido,
aryl, cycloalkyl, carboxyalkyl, cyano, ester, ether, halogen,
heterocyclyl, hydroxy,’and ketone;

R, Ra, Re, and Rr are each independently selected from hydrogen,
alkanoyl, alkyl, alkenyl, alkynyl, alkoxy, amino, amido, aryl, carboxy,
cycloalkyl, ester, ether, ketone, nitro, and heterocyclyl, or R; and R,
or Re and Rs may be joined together to form a substituted or
unsubstituted 3- to 12-membered cycloalkyl ring, or a substitufed or
unsubstituted 3- to 12-membered heterocyclyl ring, which comprises
one or more atoms selected from N, O, and S,
wherein the substituted cycloalkyl or heterocyclyl ring comprises at

least one substituent selected from alkyl, alkylthio, alkanoyl,
alkenyl, alkynyl, aildehyde, alkoxy, amido, amino,

aminothiocarbonyl, aryl, arylcarbonyl, arylthio, carboxy,
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2 1. The conmpound according to any one of clainms 1 to

3, wherein R6 is an am do substituted with at | east
woer®sgoop sel ected from al kyl, al kanoyl, aryl PCT/US2005/014778

aryl al kyl , carboxyal kyl, cycl oal kyl ,

heterocyclyl al kyl, and hydroxyal kyl.22. The conpound

accor di ng to a e [ r

t hi oam do. %ﬁgac%%%ﬂiﬁ %A%?%?Cérb W&‘/P e%'té} BtHe? ﬁalogen

claimse 1 to 3 hﬂh@xmydtheteranycAyl‘cdmowbﬂydtmdyeﬁetmnbhnltro

an al kanoyl that is an al koxy group.

24 The conmpourfdCaty ﬁg‘“if? hf“&ﬂ@ bt claims 1 to
ri§isBIdBteF frop] REdregeh! ARYI2bIKARBY! aldehyd

al k\(l)\@car bonyl , al k@%askyl c?rbony ¥ aldehyde, alkenyl, alkoxy,

aryl al kox;adi@fnwbrajmldOaamllrm«ﬁwramlgarbonyl carboxy, cycloalkyl,

cycloalkyl ester ero

het er ocycl &?‘8?&{%‘3@??%%5&“ Chy 'P?fxg‘équé ylb@ﬁ%bcyg}yéparbonyl,

t hi ocar boayld. ke@@qem conpound according to any one of

clains 1 to 3, wherein Ris a sul fonyl substituted

wi t h Ratis selestedyiramphytipaen .calkylr aliyltiiryalkeny atk,ynal; alkanoyl,

aryl al kyl I I ocyclyla

and sul T oRAEER: Ko RYE BREKEIEy FURIGIARGD. Gadry
phar mac eubyclalalky} @ycl@aﬂ@waﬁb@ﬂ}l t éstéﬂ Gt ABKRRN, heterocyclyl,
t hereof, where and R5 are

i ndependeﬁ?ﬁ}'%ﬂ')@@@@@nﬂ Jfﬁ‘iqwmgbﬁmf@ﬂﬁﬁﬁ subiemdngind thiol.
al kegoxy, ﬁ@&ﬁﬁpgund ﬁ%ﬂf" |-al kanoyl, al koxy, ami do,

am no, am not hi ocar ony aryl, aryloxy, car boxy,

cyano, cycl oal kyl, ether, ester, Ralogen

het er ocycl yl, hydroxy, keton X0,

perfl uoroal kyl, sulfg 1 i 0 groups
selected fromal kylthr , arylthi gnd thiol, and

car bonyl - cont ai ni ng groups sg} G m aryl car bonyl ,
cycl oal kyl carbonyl , and heterocycllyl carbonyl, with the
proviso that at |east one of R ahltl R3 is selected

from i ]}

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein R4, Rz, Rs, R4, and Rs are each independently selected from
hydrogen, alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido,
amino, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyélyl, hydroxy, ketone, nitro, perfluoroalkyl, sulfonyl, sulfonate, thio groups
selected from alkylthio, arylthio, and thiol, and carbonyl-containing groups
selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl;

wherein R is selected from alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl,
alkoxy, amido, amino, aryl, aryloxy, a carbonyl-containing group selected from
arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl; carboxy, cyano, ether,
ester, halogen, heterocyclyl, hydroxy, ketone, nitro, perfluoroalkyl, substituted
alkyl, carboxyalkyl, substituted cycloalkyl, heterocyclylalkyl, suifonyl, sulfonate,
and thio groups selected from alkyithio, arylthio, and thiol;

with the proviso that at least one of R and Rs is selected from:
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A. cinnam des selected from c/s-cinnam de and
frans-ci nnam de defined as "c/s-cinnam de"
wO tooandF7ei nnam de"wherein R8 and Rg are each PCT/US2005/014778
i ndependently sel ected from hydrogen, al dehyde, al kyl,
al kenyl , al kynyl, al koxy, am do, am no, aryl, carboxy,
cyang, &Mﬁéﬁﬁdlé@’é@le@%Q’hmQﬁéﬁghnaﬁﬁé}é’gﬁa i ns-%lnnamlde defined
het er ocycl yl, hydroxy, ketone, nitro,
asul f onyl , th| o, and carbonyl - cont ai ni ng gr oups
sel ected from aryl carbonyl, cycloal kylc rbo% and
het erocycl yl car bo ; 'lﬁp substituents of°fo | a
wherein D, BRgY Naqe each ind tl w\sel ect ed
from- CR31l=, - 3-Riy -C(O -, \F, ;- Ri1-g |
-N=, and -NR 3 ; is an int eger ofrzerg to three;
and R3 1, R32 ,, R33 and R34 are each independently
sel ect ed from%@%‘@gﬁdeal kyl , car bokgnstomhawigal’ kyl |

nonoal, k no on al di a ocar bonyl al kyl

~and @’5‘.% ;F%ﬁ r& dBﬁ“%?a%fIJe@i'vusgéﬁqt%ﬁoge%wps@n
/ Y I 0 pan

aldehuE %‘éﬁ‘éﬂz %@Q"‘p A i B R R e B rcuano.

Cmoalkﬂdea’tﬂ ether,dyalbgem, drmel@cyclyk;lhg*?roxy, ketone gltro and
ran ropanoi ¢  aci c/ s-cycl opr opanam de

cal ARG S EIriRs BRAA eSS e S bon bedanishGathsmy, and
hé@@@@ﬁd&;}b el ected from hydrogen, al kyl, carboxy,

hydr oxyal kg Ian car boxyal kyl , and wherein R37 and
R38 Br suba wantﬂdemeeia Iy sel ected from hydrogen,

al kyl, carboxyal kyl, nonoal kyl am nocar bonyl al kyl, and
di aI kyI am nocar bonyl al kyl; D. substituents of fornula

~ j/ YNRWRH

n

v

wherein D, B, Y and Z are each independently selected from the —-CR%'=, -
CR¥R¥., -C(0)-, -O-, -SO-, -S-, -N=, and -NR%-;

n is an integer of zero to three; and

R*, R¥, R* and R* are each independently selected from hydrogen,
alkyl, carboxy, hydroxyalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl and carboxyalkyl;

C. cyclopropyl derivatives selected from cis-cyclopropanoic acid, trans-
cyclopropanoic acid, cis-cyclopropanamide and frans-cyclopropanamide defined
as
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VI wherein R and Rg are as defined above; and E.
cinnam c acids of formula VII: "c/s-cinnamc acid"

wO ooanes7co nnanmi ¢ aci d' wherein Rs and Rg are aBCTiEfionsoi4778
above; wherein: R 10 and R are each independently
sel ected from hydrogen, al kyl, al kanoyl, al kenyl,
al kynyl, gl koxy, am do, aryl, arylalkyl, carboxy, g,
cyanoRssgy oal kyl, ester, ether, heterocyclyl Ras,
hydr oxy, ™ to:? nitro, sulfonyl, thio groups sel"

from al ky , arylthio, and t hi ol , and
car baqgyyl,: Hgr oups sel ected from aryl Caﬁ,ﬁé .
cycloalky car bo and heterocycl yl carbonyl , -1 0

and R aregtaken(together with Nto forma het er oc clyl
group bonded to at |east one substituent independefitly
sel ected from hydrogen, al kyl, al kenyl, al kenoxy,
al kyrfiis-cydidisiopdeoicaddigmoy! ,  al koxy, a‘ﬁa‘i‘&cy@[ﬂgﬂ@panoic acid”
aryl, aryl oxy, carboxy, cyano, cycl oal kyl r,
ester, hal ogen, heterocyclyl, hydroxy, ketone, nitro,
0Xo0, erfl uor oal kyl , sul fonyl sul fonate, thi R, 9roups
@9' e ed from al kylthl 0, arylthl o, and th5pl *and

carslony! Seont ai,ni ng groups sel ected from ar‘yl car bimyl » Ry

cycl 3Icar onyI and heterocyclyl carbonyl,

dgner A el ect ed fromaryl and het ey, N
“Teast ole substituent independently seleéfed fr Rio

hydﬁp@en al kyl , al kenyl, al kenoxy, al kynyl, &l dehyde,

al kanoyl , al koxy, am do, amno, aryl, aryl ox§€7
car bo‘m&'CW@Eaﬁa’mid@a' kyl, ether, esteryahak088Bropanamide”

het er ocycl yl ydr oxy, ketone nltro 0Xxo,
wherein'Rss and Rss are each mdependently selected from hydrogen, alkyl,
carboxy, hydroxyalkyl, and carboxyalkyl, and
wherein Rs7 and Rgs are each independently selected from hydrogen, alkyl,
carboxyalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl;

D. substituents of formula VI:

Ry Ry Rt

l
B
Rs Rg O
\'/!
wherein Rg and Rg are as defined above; and

E. cinnamic acids of formula VII:

Re R
Re q%\”/OH WOH
o} Rg O
“cis-cinnamic acid” “frans-cinnamic acid”

. . !
wherein Rg and Ry are as defined above;
wherein:

187



perfluoroal kyl, sulfonyl, sulfonate, thio groups
sel ected fromalkylthio, arylthio, and thiol, and
we a005008776 cont ai ni ng groups sel ected from aryl Per/bs10y$/014778
cycl oal kyl carbonyl, and heterocycl yl carbonyl, wherein
R and R2, and R4 and R5 can be joined to forma 5- to

7- menber ‘Fﬂ Gl P?ﬁ' &%l eadi iMbe @én&sbﬁ’h é(&la%f irob% AYardyen,

R3 is selec ed from ci nnam uen

f or mali@nb, aaq»vsalkémﬂnémymﬂ ém@k@dlaamub ar?lUBﬁﬂélky'leBél%oxy,

of formula VII, and cycl opro derivatives ‘as defined

abov EYanghEyRDalad, ¢sier mh%rnbe ocmhxd IRydrany, kesore,mitse, and
ot afartsfwt pofahing obds SRERBHRRR LYBRb, cRbidlarbony!,

subsandw@mmcpélyrcarbnﬂya drV, substituents of formula
VI, substituents of formula VII, and cycl opropyl
deri vat i vBao &8ddRfiaredalsgrotogettaat. with Booforma lodterocyclyl group

tner Berdeq alRaskaRe Shkstupa o Sds Rbiaieead from hydrogen,
Al kol oy S al YA SKERREpak A gl Bt Shtido. amino,

ami naryl, aawlwvhcafbaxb,ow;ano ayo;lbalkak yetheryestea,rl’mmyen heterocyclyl,
cyan ter

et ORISR, RO iR, % nciliSiontiof stRu, sufonate, thio groups

f I u e
g:lre%?lggféﬁﬁﬁr}h;;lﬁ;?ﬂ{%’%&ltmé érﬁ@ﬂﬁél an%@aﬁ&frﬁ#—%n?mmg groups
9

car beglgrtegidraenaiaiyiegraprylmyc Ile'siﬂaﬂshomyloamdihgatarap}hﬂmwr,bonyl
cycl gﬁl& kyl carbonyl, and heterocyclyl carbonyl, wth the
proviso that at | east one of R and R3 is

c/ s- wherewiAtds eeldct@NFehTagNane hbﬁeréaiwﬁbﬁﬂgfart%ﬁst/&ne
ci nnani des selected fromc/s-cinnanm dé and ra

substityaid dndrpancenty gelected from hydrogen, alkyl, alkenyl, alkenoxy,
alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,

cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroalkyl, suifonyl, sulfonate, thio groups selected from alkylthio, arylthio, and
thiol, and carbonyl-containing groups selected from arylcarbonyl,
cycioalkylcarbonyl, and heterocyclylcarbonyl, and

wherein Ry and Ry, and R4 and Rs can be joined to form a 5- to 7-
membered cycloalkyl, aryl or heterocyclyl ring when Rs is selected from
cinnamides, substituents of formula IV, substituents of formula VI, substituents of
formula VII, and cyclopropyl derivatives as defined above, and R, and R, R; and
R4, and R4 and Rs can be joined to form a 5- to 7-membered cycloalkyl, aryl or
heterocyclyl ring when R is selected from cinnamides, substituents of formula IV,
substituents of formula VI, substituents of formula VII, and cyclopropy! derivatives
as defined above,

with the proviso that when Rg is substituted cycloalkyl, the substituent is not
a carboxy group. ‘

5. The compound according to any one of claims 1 to 4, wherein Rg is
selected from alkylthio, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy,

amido, amino, aryl, arylthio, arylcarbonyl, aryloxy, carboxy, cycloalkylcarbonyl,
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"c/s-cinnam de" ra s-cinnam de" wherein Re is selected

fromal kyl, al kenyl, alkenoxy, alkynyl, aldehyde,
wa@bdwanairrg al koxy, an1do am no, am not hi ocar bPEUS2005/014778

aryl, aryloxy, carboxy, cyano, cycloalkyl, ether,

ester, hal ogen, heterocyclyl, hydroxy, ketone, nitro,

P, e§%rrfl|1é{@|’f&%lcm|heﬁér‘ﬁc&@l&)@ar%&yl Qﬁ? nlfrp Beﬁlg&'boaﬁkyl

sel ected from al Kyl t
sghstitvigd akkwhsabaﬁltu@ogcnmbpxyaileylesmmtlttﬂuedmyarqdllqﬂa,rmgﬁtuted

wh
RGRERATE LI saleem e ) ectea from
hydr ggen, med@)’iﬁﬁﬁuncﬁbwdrdlr@ tb;éf# oné‘b{‘?lﬁbafh 13b lf‘-loﬁ\)herein R is

am do, am no, aryl, carboxy, cyclo
selasted fram allanoylhelkenoyalkyl lamihg damidg, skt alrymlkyu anyo;arbonyl

G TER Bl TG oA AP &I ReRio S o tatieialkug

hetevopyclebboingl] ahdasulfehyl, car bonyl , cycl oal kyl car bonyl ,
and ﬁggrocycl yl car bonyy B. substltuents of formula

vher ei ﬁ\ewonmoouncba@pozd@géommnmq‘é@emnntd)33 wherein Rg is
aﬁ%ﬁ%@c&n‘ﬁ%a@é@%@%ﬂ%&%&edg@ a carﬁgnylaq{gupmhgﬁam the
alkyl gmuprisiunisebsiitutsd eresubstituttb e ataBEsiGhel ro%%%elé’éiéd from
e each i ndependently sel ected from the group
a@é{ﬁ@'Pg?l‘%@yg aNsax b ERidogaryno, &E’@lﬂQHRQCarhS)dyloa%:a(lylihlo
a
“and g %ox aPEIB?Tk?E%%CyCF%J&r ofgé)‘/lﬁbée’ri X/ &%&g@ﬁwé@%ﬁetone,

nl’tnoosutfa)lsateysw&myd;mﬂbthmlam d, transcycl opropanoic

gg:c Idﬁegl Zg%c' gr?wﬁ" an g Hg,”g afg&?q?wse ofyc(i‘:lu?npsr??gga\gvnhg;eem Re is
an all@moyF¥SBRASIABIPAIRYFbHp substituted with at least one group selected
from alkoxy, alkyl, amino, and heferocyclyl.

9. The compound according to any one of claims 1 to 3, wherein Rg is
an alkanoyl that is substituted with at least one group selected from amino and
hydroxy.

10.  The compound according to any one of claims 1 to 3, wherein Rg is
a cycloalkyl substituted with at least one group selected from alkyl, alkyithio,
aldehyde, alkanoyl, alkoxy, amido, amino, aminothiocarbonyl, aryl, arylthio,
carboxy, carboxyalkyl, cyano, cycloalkyl, ester, ether, halogen, heterocyclyl,
hydroxy, ketone, nitro, sulfonate, sulfonyl, and thiol.

11.  The compound according to any one of claims 1 to 3, wherein Rg is
a cycloalkyl substituted with at least one group selected from alkyl, carboxy, and
carboxyalkyl.

12. The compound according to any one of claims 1 to 3, wherein Rg is
a heterocyclyl that is unsubstituted or substituted with at least one group selected
from alkyl, alkylthio, alkanoyl, alkenyl, alkynyl, aldehyde, alkoxy, amido, amino,
aminothiocarbonyl, aryl, arylcarbonyl, arylthio, carboxy, cyano, cycloalkyl,
cycloalkylcarbonyl, ester, ether, halogen, heterocyclyl, heterocyclylcarbonyl,

hydroxy, ketone, nitro, oxo, sulfonate, sulfonyl, and thiol.
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"c/ s-cycl opropanam de" " a s-cycl opropanam de" wherein
R35, R36, R37, and R38 are each independently sel ected

wo e@snbsydr ogen, al kyl, carboxy, carboxyal kyl, PCT/US2005/014778
hydr oxyal kyl , car boxyal kyl ,
nmonoal kyl am nocar bonyl al kyl , and

d: al "'1%' antipRCE) rﬁz@ éj"‘%{gé’drdma to did Qfegéﬁ‘né)ﬁ té%wléle?ein Rs is

wher ei n fine ovVe;
ame’lemuyclyhsumbiltmtbdf\mtmai lzadl dné gtatcselpeteddram ialk C}/I ‘dIkanoyl,
[ nna%c aci d" where are as define

aauﬁ%eary ERU Vi CYR. smoﬂﬁilp @ygagﬁymm%cﬁaﬁ@m
hé%rsgglépﬂcé,rb%ﬁyhgg[fg nan@b&%ﬁ' al kanoyl , al kenyl,

al kynyl” al koxy, am ary aryl al kyl , carboxy,
cyand4. cyd]headdnypourtdsamqrdmgheranyl’cmgsofociaimw to 3, wherein R; is

afORRRY Ry SHREutaR it S B i anostiuda Wik afiasCone group
RN e r r bonyl
1)) BRI LERYIEABEX S RIo5F D
and Rbar eThammmmget acgordingHo I‘anymﬁewfmlamisei éo 6cyvhbyé|n Rg is

TGRSO GBS0
eQﬂekywuérelr&trfé?MGnﬁlaéfKﬁé‘ AWanodl 5ﬁdléste?"% g@ndé’dﬂd‘g’substltuent

aryl, aryl oxy, carboxy, cyano, cycloal kyl, et

selsbiad frofaldenoxn étkémlif@wa'kwaim @'kkbtadkm(,yalkyt, mminoalkyl,
aﬂé‘ﬂgdfb‘?JHBWPTON kyl, sulfonyl, sulfonate, thio groups

sel om al kylthio, arylthio, and thiol, and
car bd)ﬁyl Thetodhip ot dscIopding &b %ﬁy%hefcﬁf%lﬁfsyi €*BPRA¥lein Rg is

an afky? gg/tlltﬁ%rdbv?nwla e%réfl orrllée tg?cgl?r;: )s/glle)étle%afrrobr?l a){kylthlo aldehyde,
alkoxy, amido, amino, aminothiocarbonyl, aryl, arylthio, carboxy, cyano, cycloalkyl,
ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate, sulfonyl, and
thiol.

17.  The compound according to any one of claims 1 to 3, wherein Rg is
an alkyl substituted with at least one group selected from amido, amino, aryl,
arylcarbonyl, carboxycycloalkyl, cycloalkyl, and heterocyclyl.

18.  The compound according to any one of claims 1 to 3, wherein Rg is
an alkyl substituted with a heterocyclyl that is substituted with at least one group
selected from alkyl, alkanoyl, and alkoxycarbonyl.

19.  The compound according to any one of claims 1 to 3, wherein Rg is
an alkyl substituted with an aryl that is substituted with a hydroxy group.

20.  The compound according to any one of claims 1 to 3, wherein Rg is
an amido substituted with at least one group selected from hydrogen, alkylthio,
alkanoyl, alkenyl, alkoxy, alkyl, alkynyl, amido, amino, aryl, arylthio, carboxy,
cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate,
sulfonyl, and thiol.

21.  The compound according to any one of claims 1 to 3, wherein Rg is
an amido substituted with at least one group selected from alkyl, alkanoyl, aryl,

arylalkyl, carboxyalkyl, cycloalkyl, heterocyclylalkyl, and hydroxyalkyl.
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and wherein Ar is selected fromaryl and heteroaryl

havi ng at | east one substituent independently sel ected
wo e@snbgrade ogen, al kyl, al kenyl, al kenoxy, al kyPgT/US2005/014778

al dehyde, al kanoyl, al koxy, am do, am no, aryl,

aryl oxy, carboxy, cyano, cycloal kyl, ether, ester,

hal ogen, hﬁ{eeé&ﬁ}éébb{di ac@dr‘éi'ir@bb ar‘f;%ﬁ@% cP&'uﬁ&q to‘@(%hereln Rs is

perfluoroal kyl, sulfonyl, fonat e, |o gr oups
as@l'@fﬂ'é’@ from al kyl thio, arylthio, and t hi oI and

carb ectedfr mar arponyl , . ,
cycl ﬁ?&r%@ﬁ gn%ﬁ%ﬁé’f@r@c@@f oneg BI@W 83b V\;B/ereln Re is
emoamm @hbﬁtlttﬁt@d l’\mihaeﬁ alkanafthat is substituted with an alkox&group
phar nmaceuti cal | y-acceptabl e salts thereof, wherein

R4, R Thereprapeunrchapcordiepieraishens of elaias ddofd; avherein Rg is

s\%}%‘tg@ﬁra QflkéP{é %Q}Zcqrpgh;ﬂa%‘%kyalgg{:a&%n% arylalkoxycarbonyl,

alnﬁbkycmbohw cydcoélf( oatbongl ldkeraneierseyapfitarpbag, al kyl ,
substi t ut oal kyl; and carbonél-contalnlng gr oups

DS YRS R RS S Ak e AU

| gal kyl . ,
ot el TR R HMound B8RO BAROBY biirms 1 18 8, therein Re is
avsulﬂmnyhmtthedwwtmatle%t greapgsewtee@frloﬁi ?KRZI f@&uhé aryl, arylalkyl,
d t cinpam de |s selecte rom A.
] Al T oo B S PR BT el S any kT
/ran%m n%’ﬂsogﬁ%’f‘ﬁﬁ Vc/ S-ci nnam de"
erei Ii?

"frans-ci nnam de" and Rg are each hydrogen;
B. substituents of forn‘iﬂ V: |V

and pharmaceutically-acceptable salts and prodrugs thereof,

wherein R4, Ry, R, R4, and Rs are independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing groups
selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,

with the proviso that at least one of Ry and R is selected from

A. cinnamides selected from cis-cinnamide and trans-cinnamide defined

as
Ro l?10 Ro }?10
N N
o} Rg O
“cis-cinnamide” “trans-cinnamide”
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wherein D, B, Y and Z are each independently sel ected

fromthe group consisting O-CH= and -N=, and n is
woee@s3@s7¢y cl opropyl derivatives sel ected from PCT/US2005/014778

c/ s-cycl opropanoi ¢ acid, transcycl opropanoi c acid,

c/ s-cycl opropanam de and frans-cycl opropanam de

def i SCLSHGY.C nai i dr

Fr angoroh) REBRIRERREARAARGR At sslpeiad fom fusrogen,

dlderayie, eu@l,wag@rﬂmﬂz"ané@gn @mﬁd&%in%?%%?%ﬁpoﬁﬁdcyano,

R38 are each hydrogen; an ci nnam c aci
cyeleRlkivh egter, etfiorshalpaaanheterrayelyl, ydsony, detoneyinira sutfonate,

I i e ' e; erein: Qand
SHiiEhE Bic AR eAoRlCedtRoMEld B50ed BGie R RrEyBicaroon)
catloglkylcarlybnyl adiryd héteyd)cyogycér@@hyyl, ester, ether, and
heterocyclyl, or R 10 and Rt 1 are taken together
wi t h BN ¥®§f@ﬁﬂt§0mrm%%wr| yl group bonded to at | east
one substituent independently selected from hydrogen,
al kyl , al dehyde, al kanoyl, am do, am no, carboxy,
et her, ester, heterocycl W S hydmxy, kejgogit and
sul fonyl, and wherein A r ey th the proviso
that R6 i s not unsubstitutfed|icarboxyal kyl wherein the
al kyl is bonded to the NH grdup of 1he parent
conpound, or unsubstituted e Bl yl al kyl wherein
the alkyl is bonded to the NH Hp of the parent
conmpound. 29. The conpound according to any one of the
precedi ng cl ai ns, v

wherein D, B, Y and Z are each independently selected from —CR®'=, -

CR¥R%®., -C(0)-, -O-, -SO,-, -S-, -N=, and —NR®-:
n is an integer of zero to three; and

R*, R%, R® and R* are each independently selected from hydrogen,
alkyl, carboxy, hydroxyalkyl, monoalkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl and carboxyalkyl;

C. cyclopropyl derivatives selected from cis-cyclopropanoic acid, trans-
cyclopropanoic acid, cis-cyclopropanamide and frans-cyclopropanamide defined
as

R35 ////,I
‘

Rarltig,,,

“cis-cyclopropanoic acid” “frans-cyclopropanoic acid”
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wherein RL and R2 are haloalkyl, R3 is a
"frans-cinnamde," R4 and R5 are hydrogen, and Ar is
w@rooanyd77o i ng. 30. The conpound accordi ng to aPgT/ORMOD14778
the preceding clainms, wherein R3 is a "c/s-cinnam de"
or "frans-cinnam de" and R is not a "ciscinnam de" or
"fra/ 7s-cinnam de."” 3 1. The conpound according to any
one of the preceding clains, wherein R3 is a
SubsgFtuent of fornula IV and R is not. a psti tuent
G flor muksa IV, 32. The conpound accordifif.fo args one,
of @ ecedj’'hg clains, wherein Ris a cy gopy!|
5 e a Ri is not a cycl opropyl pl . ;{3.
TherConpodid avgording to any one of théeprecediNg N
claﬁﬂs, erein R3 is a substituent of forjula
Rl I's not®a substituent of formula VI. 34.RThe
conpeysne ' i any one of the p 2] [ I
wher ei n ﬁ%é‘?@rpghgﬁ%(gét)’l tuent of formul a{r%ﬁggﬁgp%f%ing?mde
not Wheieis Rat aedRsptre eadnlirdependelfy sdlketaphvwimidirogen, alkyl,

rdj to.any ope of t precedi ng clains, wherein

C%éBg%g’{))ég%y@Hg@l %'Ef{]‘é%r%P?%ﬁr’:lﬁWyaF‘égen, al kyl , hal ogen,

hal oghidin Ranendi h T W i

any one o FhanAFch Bre & ch FRRCEANRY SoRERfoRY dogen. alky
cathexyaliidemenaalkylamisecar aylatkyt rarttydiatbgEminatdiongiaikyl;

al karo , [t R0, alkenyl, alkynyl, alkoxy,

am gg', %g%sﬂg,gmgr?fﬁ{)#évlﬁmlar bonyl, arylthio, carboxy,

cycloal kyl, ester, ether, hete ocw@1|1yl ,

het erocycl yl carbonyl, ketonel /nft rp, sulfonate,

o)

sul fonyl, and thiol, and ighgd R 1 are not
taken together with N toff&r m ajfhet eRagycl yl
Re Rs O
Vi

wherein Rg and Rq are as defined above; and

E. cinnamic acids of formula VII:

Rg R9
OH
o) Rg O
“cis-cinnamic acid” “trans-cinnamic acid”

wherein Rg and Rg are as defined above;
wherein:

R10 and Rq1 are each independently selected from hydrogen, alkyl,
alkanoyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing
groups selected from arylcarbonyl, cycloalkylcarbonyl, and
heterocyclylcarbonyl, or

R1o and R¢¢ are taken together with N to form a heterocyclyl group

bonded to at least one substituent independently selected from hydrogen,
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group bonded to at |east one substituent, then R o and

Rllare each independently selected from hydrogen,
wa@bdogios7ad kyl t hi o, al kanoyl, al kenyl, al kynyl , PE@Muszps/014778

al koxy, aryl, arylthio, arylcarbonyl, arylalkyl,

carboxy, cyano, cycloal kyl, ester, et her,g helt%aroclycl %}I

het er; r , , n : .

hi ol TGRSR, SRRIE I, aBafloRh MR, 7Eo, amine,

pr ec &fyIngryboxy, nerbwayeg%mo,l%yc:@kaaw erﬂ;er?eetaahalogen, heterocyclyl

I nde nt sel ecte rom 0 yl, )

1 koL RPR KStcRRI Bt v, Byt coulisiyhisuifonate, thio groups

cycl ealdeydd frbNﬂélRiiMﬂb,ké(Hylthf@)‘?bﬁHQﬁ%Ela\ﬁlgaéeﬁbf_{%%yl-containing groups

heterocyclyl, and heterocyclylam no. 38." corpoun

accoﬁél%@e&/ o 2iyleaspenybneyaidalkyiearboagle dndhetéraicyslylcarbonyl,

whergj,g Rio and Rn are taken together with Nto forma .

het erocyclyl group bonded to at |east one substituent

i ndepéredeintAnis sellatée doht 8l éhbmeter%la@g%%ﬂg at least one

anoyl oxy, al kanoyl am no,” al kanoyl o

3§4>§l§tgﬂ% i inpependanily selewest jrank ydrogeroalkyhatiemyl, alkenoxy,

j .al kyl sul f I
SBYrASPRR MR, R A L E8 i, crtony cyano,
Cyctdaibgl, kiHer, estendrllégergHeter@ay B9k AVBRIXY! ketone, nitro, oxo,

aryl sul f qnyl ani nocarbonyl , carboxy, car boxyal kyl ) _
P%ﬁ%e&a}%ﬁr %‘dﬁw,', stippateathiegyaeps @%J%t@da‘rt?rdl(allfylthllo, arylthio, and
5 N a y 1
e and SEOR Eonian G SRR solbete bttt ShlfanbeBul oy

cyglerlisygarboygk anxdd’nételmyh blylday@trmft,ya: ?yl . Com]
l. k | kyl , rocycl yl sul f onyl am nocar ,
and VEERE Bvand B anth &S eBhit. e s infor alﬁym;%e
i | ks ' : aken
et oy SR ERY KA f tisterebey Pifl M Roiteiss Sictiéo B1EG
cippamidass prbstitngnts qfifprmuldi Iy substitpents zif fytmula\ij sildstituents of

' ' inyl .
fo?r%[aa{m,déﬁ)cp X}r/c'lggrlopyﬁggri\}a ljvgg%rspye%]nlegyabove, and Rz and R3, Rz and

R4, and R4 and Rs can be joined to form a 5- to 7-membered cycloalkyl, aryl or

heterocyclyl ring when R is selected from cinnamides, substituents of formula v,
substituents of formula VI, substituents of formula VII, and cyclopropyl derivatives
as defined above.

27. A compound of formula I:

-
Re—N—Ar
H

and pharmaceutically-acceptable salts thereof,

wherein R4, Ry, Rs, R4, Rs are each independently selected from hydrogen,
alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,
aminothiocarbonyl, aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen,
heterocyclyl, hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio
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40. The conpound according to any one of the preceding
cl ai ns, wherein the conpound exhibits an I C50 of | ess

w0 b@s/1e377@€qual to about 1.0 nmM as determ ned bRCENS2005/014778
| CAM 1/ LFA-1 bi ochem cal interaction assay. 4 1. The
compound according to claim40, wherein the conmpound

Rl dEEIScRY fk&ﬁ%lkﬁﬁlﬁ),td??lﬂwg% %ﬁ(gﬂ%l 5Rd %Bféﬁw?-g%g@/r:uﬁﬁ groups

determ ned by an I'CAM 1 Irochem ca
sglagigd fram a reamy oeiaipalisylcartiongl, taadHerérocgclicarbonyl,

equa g SRTER YA rTF ek it o e Ry i Fmamde or rans-

ciinanfidéd ivselebrid f@h: | nt eracti on assay. 43. The
conmpaund according to claim42, wherein the conmpound

exhi B} t @nagmidescsalected $om ieisscionamideaind traabaiindmidedefined
as determ ned by an | CAM 1/ LFA-1 bi ochem cal

I'nteraction assay.44. The conpound according to any

one of the precedgng @ ainms, wherein thg cogpound

exhi bits an EC oof° | eds than or equal t ) about 3.0 mM
as determ nets E‘el,i proli fera‘@é%&a.ﬂis%lyR 45. The
compound acco o cl'di m 44, wherdin the coilﬂpound

exhi bits an EC80of Pess than or equalRst o @bout 0.3 nmMv

as determ ned : el proliferatjon assay.. 46. The

conmpound _accofﬁéﬂgn%@?@ ai m 45, wher &FASCHE ound

exhi WhesinRsECREleictd tfort iRy, QIkeﬂQIIl,Jélkeh%x?,bﬂld;t/n)ﬁ%&éiﬂwe,
ay .

s dﬁ;e%m' ned %56() a T cell praoliferation assay.
AZPHaRE0KY: ENIdRo ABRG-taBinotiagRPENWg atheanytoxyoaardboxy, cyano,
cyRISHK ! 8el Y h f reGeqi lains. 48. The
phar rr)gceut i'cal c’:o%rp sei(hf Ptgﬁ&gg}é@ﬁdﬁ%@%{g KStang, 'l'g,o’ 0X0,
perfluerpalkyl, sulfonyl, sulfonate, thio groups selected from alkylthio, aryithio, and
thiol, and carbonyl-containing groups selected from arylcarbonyl,

cycloalkylcarbonylg, and heterocyclylcarbonyl,

wherein Rg and Rg are each independently selected from hydrogen,
aldehyde, alkyl, alkenyl, alkynyl, alkoxy, amido, amino, aryl, carboxy, cyano,
cycloalkyl, ester, ether, halogen, heterocyclyl, hydroxy, ketone, nitro, sulfonate,
sulfonyl, thio groups selected from alkylthio, arylthio, and thiol, and carbonyl-

containing groups selected from arylcarbonyl, cycloalkyicarbonyl, and
heterocyclylcarbonyi;

B. substituents of formula IV:

~ W/Y\( NR1O0R1
D 2B
v

v

wherein D, B, Y and Z are each independently selected from the group
consisting of -CR®'=, -CR¥R%®-, -C(0)-, -O-, -SO,-, -S-, -N=, and -NR%.
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conprising a pharmaceutically acceptable carrier. 49.
A nethod of treating an inflanmmatory di sease

w@oipnoziTmg adm nistering to a subject a phar neCPUB2008014778
conposition conprising the conpound according to any
one of clains 1 to 46. 50. A nethod of treating an
I Munes @gindeiger odoerd B theedddigni stering to a subject a
phar mageuti ¢ cogﬁgsi tion conprising the conpound
accofdi-My t B aA)d fneats eachindependenthsselbcted fFomethagroup

oroiTie L8 Ay . neie o s aaAnad
oBhgib iy B hdaeh, R By B 4 RY oy 1 ng. the
monoatkytam mocarkibnyiplky, diatkyRmeinetadonlikyl aha cﬂa_@boﬁé-lkyﬁ

met had of suppressjng an immune response conpri si
i b sqyé}qmagyldfe&'@ ¥eeeelestashizemeaiegyeloptopanoic acid, trans-

Lt IS cor di to_an .
RSP ahp R ade P o3 Braph AR A B Bl Raide defined
agli sease associated with an interaction between | CAM 1

and LFA-1 , conprising adm nistering to a subject a

phar naceugical conposition conprising the congoun
accordmgl to apy one of clains 1 to 46. 54. Th&m
accordi ng™Q £l ai m 53, wherein the conpound bi nds
an intera oR dongiyn of LFA-1 .55. A nethod of
tr eafMey.la” di sSe nediated at least in part b¥st
, conprirshig adpinistering to a subject a a
pharnaceaticalCbonposition conpri sing the conpoumny, 0
according to any one of clainms 1 to 46. 56. A nethod

of taeafl di sease ,yesponsive to ap inhibitor of . -
LFA- f?s?&%égcg%r?)fngp%: inistering to a %&Mj-€x¢lopropanoic acid
phar maceuti cal conposition conprising

&

R35 ////,’
.,

Rz, N\
Rio
[VaVa W v,
| 0
cis-cyclopropanamide” “frans-cyclopropanamide”

wherein Rss, Rss, Ra7, and Rgg are each independently selected from
hydrogen, alkyl, carboxy, carboxyalkyl, hydroxyalkyl, carboxyalkyl,
monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl;

D. substituents of formula VI:

Ry Rg ll?n
~ N
fx)ﬂ( "R
Re Rs O
Vi

wherein Rg and Ry are as defined above; and

E. cinnamic acids of formula VII:
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the conpound according to any one of clains 1 to 46.

57. A nethod of treating psoriasis, conprising
w@diwsnosreri ng to a subject a pharmaceutical PCT/US2005/014778

conposi tion conprising the conpound according to any

one of claims 1 to 46. 58. The nethod according to

claim57, wherein the psoriasis isgchronic plaque

psoriasis. 59. e nethod according®t o claim 57,
wher ei n t hR, psgNasPst is pust ubNAr_psorisis. 60. The
met hod acco o claimb57, reim the psoriasis is

guttate psoribsisO 6 1. The methkg according to claim
57, wherein. the psori ag,i s is erythrodernm c psoriasis.
cis-cinnamic acl frans-cinnamic acid
wherein Rg and Ry are as defined above;

wherein:

R1o and R14 are each independently selected from hydrogen, alkyi

alkanoyl, alkenyl, alkynyl, alkoxy, amido, aryl, arylalkyl, carboxy, cyano,
cycloalkyl, ester, ether, heterocyclyl, hydroxy, ketone, nitro, sulfonyl, thio
groups selected from alkylthio, arylthio, and thiol, and carbonyl-containing
groups selected from arylcarbonyl, cycloalkylcarbonyl, and
heterocyclylcarbonyl, or ’

R10 and R1 are taken together with N to form a heterocyclyl group

bonded to at least one substituent independently selected from hydrogen,

alkyl, alkenyl, alkenoxy, alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino,

aryl, aryloxy, carboxy, cyano, cycloalkyl, ether, ester, halogen, heterocyclyl,

hydroxy, ketone, nitro, oxo, perfluoroalkyl, sulfonyl, sulfonate, thio groups

selected from alkylthio, arylthio, and thiol, and carbonyl-containing groups

selected from arylcarbonyl, cycloalkylcarbonyl, and heterocyclylcarbonyl,

and

wherein Ar is selected from aryl and heteroaryl having at least one
substituent independently selected from hydrogen, alkyl, alkenyl, alkenoxy,
alkynyl, aldehyde, alkanoyl, alkoxy, amido, amino, aryl, aryloxy, carboxy, cyano,
cycloalkyl, ether, ester, halogen, heterocyclyl, hydroxy, ketone, nitro, oxo,
perfluoroalkyl, sulfonyl, sulfonate, thio groups selected from alkylthio, arylthio, and
thiol, and carbonyl-containing groups selected from arylcarbonyl,
cycloalkylcarbonyl, and heterocyclylcarbonyi.

28. A compound of formula I:
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and pharmaceutically-acceptable salts thereof,

wherein Ry, Rz, Rs, R4, Rs are each independently selected from hydrogen

’

alkyl, amino, haloalkyl, and halogen,

wherein Rs is selected from amido, ester, heterocyclyl, sulfonyl, sulfonate,
substituted alkyl, substituted cycloalkyl; and carbonyl-containing groups selected
from aminoalkylcarbonyl, arylcarbonyl, cycloalkylcarbonyl, heterocyclyicarbonyl,
heterocyclylalkylcarbonyl, and hydroxyalkylcarbonyl,

with the proviso that at least one of R; or Rs is cis-cinnamide or trans-
cinnamide is selected from:

A. cinnamides selected from cis-cinnamide or trans-cinnamide defined as

Rg ll?m Ro l?10
N N
o) Rg ©O
“cis-cinnamide” “trans-cinnamide”

wherein Rg and Rg are each hydrogen;

B. substituents of formula IV:

~ \( NR10R11
] I
i
Do _.-B
\(Z)/

n

Iv
wherein D, B, Y and Z are each independently selected from the group

consisting of -CH= and -N=, and
nis one;
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C. cyclopropyl derivatives selected from cis-cyclopropanoic acid, trans-

cyclopropanoic acid, cis-cyclopropanamide and trans-cyclopropanamide defined

as

R35 //l//I
3

Razliny,,,

R3 5 ////I,
’,

Razltin,,,

“cis-cyclopropanamide” - “trans-cyclopropanamide”
wherein Rss, Rss, Ra7, and Rsg are each hydrogen; and

D. cinnamic acids of formula VII:

Rg RQ
OH
Rs 7 OH \6)\,‘/

o) Rg O

“cis-cinnamic acid” “frans-cinnamic acid”
wherein Rg and Rg are as defined above;
wherein:

R10 and R44 are each independently selected from hydrogen, alkyl,
aryl, arylalkyl, cycloalkyl, ester, ether, and heterocyclyl, or

R10 and Rq4 are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from hydrogen,
alkyl, aldehyde, alkanoyl, amido, amino, carboxy, ether, ester, heterocyclyl,
hydroxy, ketone, and sulfonyl, and

wherein Ar is phenyl,
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with the proviso that Rs is not unsubstituted carboxyalkyl wherein the alkyl
is bonded to the NH group of the parent compound, or unsubstituted
heterocyclylalkyl wherein the aIkyI is bonded to the NH group of the parent
compound.

29.  The compound according to any one of the preceding claims,
wherein R and R; are haloalkyl, R; is a “trans-cinnamide,” R4 and Rs are
hydrogen, and Ar is an aryl ring.

30.  The compound according to any oné of the preceding claims,
wherein Rs is a “cis-cinnamide” or “frans-cinnamide” and R is not a “cis-
cinnamide” or “trans-cinnamide.” t

31.  The compound according to any one of the preceding claims,
wherein R; is a substituent of formula IV and Ry is not a substituent of formula IV.

32.  The compound according to any one of the preceding claims,
wherein R is a cyclopropyl derivative and R is not a cyclopropy! derivative.

33.  The compound according to any one of the preceding claims,
wherein R3 is a substituent of formula VI and R4 is not a substituent of formula VI.
34.  The compound according to any one of the preceding claims,
wherein R3 is a substituent of formula VII and R+-is not a substituent of formula

VII.

35.  The compound according to any one of the preceding claims,
wherein R1 and R; are selected from hydrogen, alkyl, halogen, haloalkyl, and
nitro.

36.  The compound according to any one of the preceding claims,
wherein Rg and Rg are each independently selected from hydrogen, aldehyde,
alkanoyl, alkyl, alkylthio, alkenyl, alkynyl, alkoxy, amido, amino, aryl, arylcarbonyl,
arylthio, carboxy, cycloalkyl, ester, ether, heterocyclyl, heterocyclylcarbonyl,

ketone, nitro, sulfonate, sulfonyl, and thiol, and
when Rqg and R11 are not taken together with N to form a heterocyclyl
group bonded to at Ieast one substituent, then R4y and R4¢ are each

independently selected from hydrogen, alkyl, alkylthio, alkanoyl, alkenyl, alkynyl,
amido, alkoxy, aryl, arylthio, arylcarbonyl, arylalkyl, carboxy, cyano, cycloalkyl,
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ester, ether,'heterocyclyl, heterocyclylcarbonyl, ketone, nitro, and sulfonyl and
thiol.

37.  The compound according to any one of the preceding claims,
wherein R1o and R4 are each independently selected from alkoxyalkyl,
alkoxycarbonylalkyl, alkyl, aryl, carboxyalkyl, cycloalkyl, hydroxyalkyl,
heterocyclylalkyl, heterocyclyl, and hetérocyclylamino.

38.  The compound according to claim any one of the preceding claims,
wherein R and Ry are taken together with N to form a heterocyclyl group
bonded to at least one substituent independently selected from alkyl, alkanoyl,
alkanoyloxy, alkanoylamino, alkanoyloxyalkyl, alkanoylaminoalkyl, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, amino, alkylsulfonyl,
alkylsulfonylaminocarbonyl, arylalkoxycarbonyl, aminoalkyl, aminoalkanoyl,
aminocarbonyl, arylsulfonylaminocarbonyl, carboxy, carboxyalkyl,
carboxycarbonyl, carboxaldehyde, c:arboxamidb, carboxamidoaikyl, heterocyclyl,
heterocyclylalkyl, heterocyclylcarbonyl, heterocyclylalkylaminocarbonyl, hydroxy,
hydroxyalkanoyl, hydroxyalkyl, hydroxyalkoxyalkyl,
heterocyclylsulfonylaminocarbonyl, and tetrazolyl.

39. The compound according to any one of the preceding claims,
wherein R1o and Ry1 are taken together with N to form a heterocyclyl group
selected from morpholinyl, piperidinyl, piperazinyl, pyridyl, tetrahydropyridyl, and
thiomorpholinyl. ‘

40.  The compound according to any one of the preceding claims,
wherein the compound exhibits an ICsp of less than or equal to about 1.0 uM as
determined by an ICAM-1/LFA-1 biochemical interaction assay.

41.  The compound according to claim 40, wherein the compound
exhibits an ICs less than or equal to about 0.1 uM as determined by an ICAM-
1/LFA-1 biochemical interaction assay.

42.  The compound according to claim 41, wherein the compound
exhibits an ICs of less than or equal to about 0.01 uM as determined by an ICAM-
1/LFA-1 biochemical interaction assay.

43.  The compound according to claim 42, wherein the compound
exhibits an IC5 of less than or equal to about 0.001 pM as determined by an
ICAM-1/LFA-1 biochemical interaction assay.
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44.  The compound according to any one of the preceding claims,
wherein the compound exhibits an ECg of less than or equal to about 3.0 MM as
determined by a T cell proliferation assay.

45.  The compound according to claim 44, wherein the compound
exhibits an ECgo of less than or equal to about 0.3 uM as determined by a T cell
proliferation assay.

46.  The compound according to claim 45, wherein the compound
exhibits an ECg of less than or equal to about 0.03 uM as determined byaT cell
proliferation assay.

47. A pharmaceutical composition compfising the compound according
to any one of the preceding claims.

48. | The pharmaceutical composition according to claim 47, further
comprising a pharmaceutically acceptable carrier.

49. A method of treating an inflammatory disease comprising
administering to a subject a pharmaceutical composition comprising the
compound according to any one of claims 1 to 46.

50. A method of treating an immune disease comprising administering to
a subject a pharmaceutical composition comprising the compound according to
any one of claims 1 to 46.

51. A method of inhibiting inflammation comprising administering to a
subject a pharmaceutical composition comprising the compound according to any
one of claims 1 to 46.

52. A method of suppressing an immune response comprising
administering to a subject a pharmaceutical composition comprising the
compound according to any one of claims 1 to 46.

53. A method of treating a disease associated with an interaction
between ICAM-1 and LFA-1, comprising administering to a subject a
pharmaceutical composition comprising the compound according to any one of
claims 1 to 46. |

54.  The method according to claim 53, wherein the compound binds to

an interaction domain of LFA-1.
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55. A method of treating a disease mediated at least in part by LFA-1,
comprising administering to a subject a a pharmaceutical composition comprising
the compound according to any one of claims 1 to 46.

56. A method of treating a disease responsive to an inhibitor of‘LFA-1,
comprising administering to a subject a pharmaceutical composition comprising
the compound according to any one of claims 1 to 46.

97. A method of treating psoriasis, comprising administering to a subject
a pharmaceutical composition comprising the compound according to any one of
claims 1 to 46.

58.  The method according to claim 57, wherein the psoriasis is chronic
plaque psoriasis.

59.  The method according to claim 57, wherein the psoriasis is pustular
psoriasis.

60. = The method according to claim 57, wherein the psoriasis is guttate
psoriasis.

61.  The method according to claim 57, wherein the psoriasis is

erythrodermic psoriasis.
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