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CELL ADHESION-INHIBITING ANTIINFLAMMATORY 

AND IMMUNE-SUPPRESSIVE COMPOUNDS 

Technical Field 

The present invention relates to compounds that are useful for treating 

1 O inflammatory and immune diseases, to pharmaceutical compositions comprising these 

compounds, and to methods of inhibiting inflammation or suppressing immune 

re5ponse in a mammal.- · • • •.. i. 

Ba.ck;ground 

15 Inflammation results from a cascade of events that includes vasodilation 

accompanied by increased vascular pe~ability and exudation of :fluid and plasma 

proteins. This disruption of vascular integrity precedes or coincides with an 

infiltration of inflammatory cells. Inflammatory mediators generated at the site of the 

initial lesion serve to recmit inflammatory cells to the site of injury. These mediators 
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(chemokines such as IL-8, MCP-1, MIP-1, and RANTES, complement fragments and 

lipid mediators) have 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 

5 endothelium at a precise location. This leukocyte recruitment is accomplished by a 

j>rocess called cell adhesion. 

Cell adhesion occurs through a coordinately regulated seiies 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 (Springer, T.A., 

10 1994, Traffic Signals for Lymphocyte Recirculation and Leukocyte Emigration: The 

Multistep Paradigm, Cell 76: 301-314; Lawrence, M. B., and Springer; T. A., 1991, 

Leukocytes' Roll on a Selectin at Physiologic Flow Rates: Distinction from and 

Prerequisite for Adhesion Through Integrins, Cell.65: 859-873; vonAdrian, U., 

Chambers, J. D., McEnvoy, L.M., Bargatze, R.F., Arfos, K.E, and Butcher, E.C., 

15 1991, Two-Step·Model of Leukocyte-Endothelial Cell· Interactions ·in Inflammation, 

Proc. Natl. Acad. Sci. USA 88: 7538-7542; and Ley, K., Gaehtgens, P., Pennie, C., 

Singer, M.S., Lasky, L.H. and Rosen, S.D.,1991, Lectin-Like Cell Adhesion Molecule · 

1 Mediates Rolling in Mesenteric V enW..;,,, YMJ, Blood 77: 2553-2555). These steps 

are mediated by families of adhesiOB·lilOlecules such as integrins, lg supergene family 

20 members, and selectins which are expieiSedon the surface of the circulating 

leukocytes and on the vascular endothelial cells. The first step consists of leukocytes 

rolling along the vascular endothelial cell lining in the region of inflammation. The 
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rolling step is mediated by an interaction between a leukocyte surface oligosaccharlde, 

such as Sialylated Lewis-X antigen (SL~, and a selectin molecule expressed on the 

smface of the endothelial cell in the region of inflammation. The selectin molecule is 

not normally expressed on the surface of endothelial cells but rather is induced by the 

S action of inflammatory mediators such as TNF-a and interleukin-I. Rolling decreases 

the velocity of the circulating leukocyte in the region of inflammation and allows the 

cells to more tinnly adhere to the endothelial cell. The firm adhesion is accomplished 

by the interaction of integrin molecules that are present on the surface of the rolling 

leukocytes and their counter-receptors (the lg superfamily molecules) on the surface 

10 of the endothelial cell. The lg superfamily molecules or CAMs (Cell Adhesion 

Molecules) are either not expressed or are expressed at low levels on norinal vascular 

endothelial cells. The CAM1s, like the selectins, are induced by the action ·of 

inflammatory mediators like TNF-alpha and IL-1. The final event in the adhesion 

process is the extravasation ofleukocytes through the endothelial cell barrier and their 

1 S migration atong a chemota:ctic gradient to the site of inflammation. This 

transmigration is mediated by the conversion of the leukocyte integrin from a low 

avidity state to a high avidity state. The adhesion process relies on the induced 

expression of selectins and CAM's on the surface of vascular endothelial cells to 

mediate the rolling and firm adhesion of leukocytes to the vascular endothelium. 

20 The interaction of the intercellular adhesion molecule 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 LF A-1 adhere to 
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endothelial cells through interaction with ICAM-1, initiating the process of 

extravasation from the vasculatme into the surrounding tissues. Thus, an agent which 

blocks the ICAM-1/LFA-1 interaction suppresses these early steps in the 

inflammatory response. Consistent with this background, ICAM-1 knockout mice 

S have numerous abnormalities in their inflammatory responses. 

The present invention discloses compounds which bind to the interaction­

domain {I-domain) of LF A-1, thus interrupting endothelial cell-Iewcocyte adhesion by 

blocking the interactio:Q. ofLFA-1 with ICAM-1, ICAM-3;and other adhesion 

molecules. These compounds are useful for the treatment or prophylaxis of diseases 

10 in which leukocyte trafficking plays a role, notably acute and chronic inflammatory 

diseases, autoimmune diseases, tumor metastasis, allograft rejection, and reperfusion 

injury. The compounds of this invention are diary! sulfides, which are substituted 

with a cinnamide moiety. The cinnamide functionality may be placed either ortho- or 

para- to the linking sulfur atom, although para-substitution is preferable. Appropriate 

15 substitution·ofboth aromatic rings is fulerated, and can be used to modulate a variety 

of biochemical, physicochemicaI· and pharmacokinetic properties. In particular the 

amide moiety is readily modified; a variety of secondary and tertiary amides are 

active, and alternatively a heterocyclic ring may be attached at this position. 

Modifications of this amide functionality are particularly useful in modulating 

20 physicochemical and pharmacokinetic properties. 
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Summaa of The Invention 

The present invention provides compounds of fonnula I, below, 

5 

I 

or a pharmaceutically-acceptable salt or prodrug thereof, 

10 

wherein R1, ~ Rl> R,., and Rs are independently selected from 

a. hydrogen, 

b. halogen. 

15 c. alkyl, 

d. halo alkyl, 

e. alkoxy, 

f. cyano, 

g. nitro, 

20 h. carboxaldehyde, and 
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with the proviso that at least one ofR1 or R3 is a "cfs-cinnamide" or a "trans-

cinnamide", defined as 

"cis-cinnamide" 

Re ~10 

Ra O 

N .. R 
11 

"trans-cinnamide", 

wherein Ra and R, are independently selected from 

a. hydrogen, and 

b. alkyl, 

c. carboxy alkyl, 

d. alkylaminocarbonyl alkyl, and 

e. dialkylaminocarbonyl alkyl, 

15 and R10 and R11 are independently selected from 

a. hydrogen, 

b. alkyl, 

c. cycloalkyl, 

20 d. alkoxycarbonylalkyl, 

e. hydroxyalkyl, 
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f. substituted aryl, 

g. heterocyclyl, 

h. heterocyclylalkyl, 

i. heterocyclylamino, 

j. substituted heterocyelyl, and 

k. substituted heterocyclylalkyl, 

or where NR1oR11 is heterocyclyl or substituted heterocyclyl, where 

substituents are independently selected from 

l) alkyl, 

2) alkoxy, 

3) alkoxyalkyl, 

4) cycloalkyl, 

5) aryl, 

6) heterocyclyl, 

1) heterocyclylcarbonyl, 

8) heterocyclylalkylaminocarbonyl, 

9) hydroxy, 

10) hydroxyalkyl, 

11) hydroxyalkoxyalkyl, 

12) carboxy. 
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13) carboxyalkyl, 

14) carboxycarbonyl, 

15) carboxaldehyde, 

16) alkoxycarbonyl, 

5 17) arylalkoxycarbonyl, 

18) aminoalkyl, 

.19) aminoalkanoyl, 

:20) carboxamido, 

21) alkoxycarbonylalkyl, 

10 22) carboxamidoalkyl, 

23) cyano, 

24) tetrazolyl, 

25) substituted tetramlyl, 

26) alkanoyl, 

15 · 27).hydroxyalkanoyl, . -

28) alkanoyloxy, 

29) alkanoylamino, 

30) alkanoyloxyalkyl, 

31) alkanoylaminoalkyl, 

20 32) sulfonate, 

33) alkylsulfonyl, 

34) alkylsulfonylaminocarbonyl, 
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35) arylsulfonylaminocarbonyl, and 

36) heterocyclylsulfonylaminocarbonyl, 

and wherein Ar is a substituted aryl or substitUted heteroaryl group, where 

5 substitutions are independently selected from 

a. hydrogen, 

b. halogen, 

c. alkyl, 

10 d. aryl, 

e. haloalkyl, 

f. hydroxy, 

g. alkoxy, 

h. alkoxyalkyl, 

15 i. alkoxycarbonyl, 

J. alkoxyalkoxy, 

k. hydroxyalkyl, 

1. aminoalkyl, 

m. aminocarbonyl, 

20 n. alkyl(alkoxycarbonylalkyl)aminoalkyl, 

o. heterocyclyl, 

p. substituted heterocyclyl, 
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q. heterocyclylalkyl, 

r. substituted heterocyclylalkyl, 

s. carboxaldehyde, 

t. carboxalde~yde hydrazone, 

S u. carboxamide, 

v. alkoxycarbonylalkyl, 

w. carboxy, 

x. carboxyalkyl, 

y. carboxy alkoxy, 

10 z. carboxythioalkoxy, 

aa. carboxycycloalkoxy, 

bb. thioalkyl, 

10 

cc. hydroxycarbonylalkyl (carboxyalkyl)~ 

dd. hydroxyalkylaminocarbonyl, 

15 .,ee. cyano, 

ff. amino, 

gg. heterocyclylalkylamino, 

hh. carboxyalkylamino, 

ii. heterocyclylalkylaminocarbonyl, and 

20 jj. "trans-cinnamide". 

PCT/US00/08895 
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Additionally provided are methods of treatment or prophylaxis in which the 

inhibition of inflammation or suppression of immune response is desired, comprising 

administering an effective amount of a compound of fonn.ula I. 

Still further provided are phannaceutical compositions containing compounds 

5 of fonnula I. 
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.· Detailed Description 

The tenn "alkanoyl" as used herein refers to an alkyl group attached to the 

parent molecular group through a carbonyl group. 

The term "alkanoylamino" as used herein refers to an alkanoyl group attached 

S to the parent molecular group though an amino group. 

The term "alkanoylaminoalkyl" as used herein refers to an alkanoylamino 

group attached to the parent molecular group through an alkyl grbup. 

The term "alkanoyloxy" as used herein re(ers to an alkanoyl group attached to 

the parent molecular group through an oxygen radical. 

10 The term "alkanoyloxyalkyl" as used herein refers to an alkanoyloxy group 

attached to the parent molecular group through an alkyl group. 

The term "alkoxy" as used herein refers to an alkyl group attached to the 

parent molecular group through an oxygen atom. 

The term "alkoxyalkoxy,, as used herein refers to an alkoxy group attached to 

.1 S . the.parent.molecular. group through an alkoxy group. 

The term "alkoxyalkyl'~ as used herein refers to an alkoxy group attached to 

the parent molecular group through an alkyl· group. 

The term "alkoxycarbonyl" as used herein refers to an alkoxy group attached 

to the parent molecular group through a carbonyl group. 

20 The term "alkoxycarbonylalkyl,, as used herein refers to an alkoxycarbonyl 

group attached to the parent molecular group through an alkyl group. 
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The term "alkyl" as used herein refers to a saturated straight or branched chain 

group of 1-10 carbon atoms derived from an alkane by the removal of one hydrogen 

atom. 

The tenn "alkyl(alk.oxycarbonylalkyl)amino" as used herein refers to an 

5 amino group substituted with one alkyl group and one alkoxycarbonylalkyl group. 

The term "alkyl(alkoxycarbonylalkyl)aminoalkyl'' as used herein refers to an 

alkyl(alkoxycarbonylalkyl)amino group attached to the parent molecular group 

through an alkyl group. 

The term "alkylene" as used herein refers to a divalent group of 1-10 carbon 

10 atoms derived from a straight or branched chain alkane by the removal of two 

hydrogen atoms. 

The term "alkylsulfonyl11 as used herein refers to an alkyl radical attached to 

the parent molecular group through an -S~- group. 

The term "alkylsulfonylaminocarbonyl" as used herein refers to an 

· 15 · · alkylsulfonyl -group attached to the parent molecular .group through an aminocarbonyl 

group. 

The term "amino" as used herein refers to a radical of the form -NR18R11,, or to 

to a radical of the form -NR18-, where R18 and R19 are independently selected from 

hydrogen~ alkyl or cycloalk.yl 

20 The term "aminoalkanoyl,, as used herein refers to to an amino group attached 

to the parent molecular group through an alkanoyl group. 
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The term "aminoalkyl" as ~herein refers to an amino group attached to the 

parent molecular group through an alkyl group. 

The term "aminocarbonyl" as used herein refers to an amino group attached to 

the :Parent molecular group through a carbonyl group. 

S The term "aryl" as used herein refers to a mono- or bicyclic carbocyclic ring 

system having one or two aromatic rings. The aryl group can·aiso be fused to a 

cyclohexane, cyclohexene, cyclopentane or cyclopentene ring. The aryl groups of this 

invention can be optionally substituted with alley!, halogen, hydroxy, carboxy, or 

alkoxy substituents. 

10 The term "arylalkoxy" as used herein refers to an aryl group attached to the 

parent molecular group through an alkoxy group. 

· - The term "arylalkoxycarbonyl" as used herein refers to an arylalkoxy group 

attached to the parent molecular group through a carbonyl group. 

The term "arylsulfonyl" as used herein refers to an aryl radical attached to the 

15 -:··parent-molecular. group through an -S02- ,group. - . _ · - - --

The term "arylsulfonylaminocarbonyl" as used herein refers to an arylsulfonyl 

group attached to the parent molecular group through an aminocarbonyl group. 

The term "carboxaldehyde" as used herein refers to the radical -CHO. 

The term "carl;>oxaldehyde hydrazone" as used herein refers to the radical 

20 -CH=N-~~1, where R20 and ~1 are independently selected from hydrogen, alkyl 

or cycloa1kyl. 
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The terms "carboxamide" or 11carboxamido11 as used herein refer to an amino 

group attached to the parent molecular group through a carbonyl group. 

The term "carboxamidoalkyl" as used herein refers to a carboxamido group 

attached to the parent molecular group through an alkyl group. 

S The term "carboxy" as used herein refers to the radical -COOH. 

The term "carboxyalkyln as used herein refers to a carboxy group attached to 

the parent molecular group through a alkyl group. 

The term "carboxycarbonyl" as used herein refers to a carboxy group attached 

to the parent molecular group through a carbonyl group. 

10 The tenn "cyano" as used herein refers to the radical -CN. 

The term "cycloalky1" as used herein refers to a monovalent saturated cyclic or 

bicyclic hydrocarbon group of 3-12 carbons derived from a cycloalkane by the 

removal of a single hydrogen atom. Cycloalkyl groups may be optionally substituted 

with alkyl, alkoxy, halo, or hydroxy substituents. 

15 The tenns "halo" or"halogen." -as-used herein refers to F, Cl, Br, or I. 

The term "haloalkyl" as used herein refers to an alkyl group substituted with 

one or more halogen atoms. 

The terms "heterocycle" or "heterocyclyl" represent a 4-, 5-, 6- or 7-membered 

ring containing one, two or three heteroatoms independently selected from the group 

20 consisting of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to 

two double bonds and the 6- and 7-membered rings have zero to three double bonds. 

The term "heterocycle11 or "heterocyclic" as used herein additionally refers to bicyclic, 
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tricyclic and tetracyclic groups in which any of the above heterocyclic rings is fused 

to one or two rings inde}lendently selected from an aryl ring, a cyclohexane ring, a 

cyclohexene ring, a cyclopentane ring, a cyclopentene ring or another monocyclic 

heterocyclic ring. Heterocycles include acridinyl, benzimidazolyl, benzofuryl, 

5 benzothiazolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, 

dihydroindolyl, dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl, 

imidazolidinyl, imidazolinyl, imidazolyl, indolyl, isoquinolyl, isothiazolidinyl, 

isothiazolyl, isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, 

oxazolyl, piperazinyl, piperidinyl, pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, 

10 pyrazolinyl, pyridazinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, pyrrolidin-2-

onyl, pyrrolinyl, pyrrolyl, quinolinyl, quinoxaloyl, tetrahydrofuryl, 

tetrahydroisoquinolyl, tetrahydroquinolyl, tetrazolyl, thiadiazolyl, thiazolidinyl, 

thiazolyl, thienyl, thiomorpholinyl, triazolyl, and the like. 

Heterocyclics also include bridged bicyclic groups where a monocyclic 

· 15 heterocyclic group is bridged by an alkylene group ·Such as ~- · · · 

D .t:h 
~ © 11 • and the like. 

* o::Y* 
Heterocyclics also include compounds of the formula .& ~ where X* 

and Z* are independently selected from -CH2-, -CH2NH-, -CH20-, -NH- and -0-, 

20 with the proviso that at least one ofX* and Z* is not -CH2-, and Y* is selected from 
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-C{O)- and -(C(R")2)v -, where R11 is hydrogen or alkyl of one to four carbons, and v 

is 1-3. These heterocyeles include 1,3-benzodioxolyl, 1,4-benzodioxariyl, 1,3-

benzimidazol-2-orie and the like. The heterocycle groups of this invention can be 

optionally substituted with alkoxy,. alkyl; halogen, hydroxy, carboxy, carbox.yalkyl, or 

5 alkoxycarbonyl substituents. 

The tenn 'iheterocyclylalkyl" as used herein refets to an heterocyclic group 

attached to the parent molecular group through an alkyl group. · 

The tenn "heterocyclylalkylariiino" as used herein refers to an 

heterocyclylalkyl group attached to the parent molecular group through an amino 

10 group. 

The term "heterocyclylalkylaminocarbonyl" as used herein refers to a . 
heterocyclylalkylamino group attached to the parent molecuiar group through a 

carbonyl group. 

The term "heterocyclylamino" as used herein refers to a heterocyclyl group 

15 attached to the parent molecular·kf6ttp·tbrough a amino group. · 

The tenn '"heterocyclylcarbonyl" as used herein refers to a heterocyclyl group 

attached to the parent molecular gmbp through a carbonyl group. 

The term "heterocyclylsulfonyl" as used herein refers to a heterocyclyl radical 

attached to the parent molecular gi-(;iip through an -802- group. 

20 The tenn "heterocyclylsUJfonylairiinocarbonyl'' as used herein refers to a 

heterocyclylsulfonyl group attaeheato the parent molecular group through an 

aminocarbonyl group. 
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The term "hydroxyalkanoyl', as used herein refers to an hydroxy radical 

attached to the parent molecular group through an alkanoyl group. 

The term "hydroxyalkoxy" as used herein refers to an hydroxy radical attached 

to the parent molecular group through an alk.oxy group. 

S The term "hydroxyalkoxyalkyl" as used herein refers to an hydroxyalkoxy 

group attached to the parent molec• group through an alkyl group. 

The term "hydroxyalkyl" as used herein refers to an hydroxy radical attached 

to the parent molecular group through an alkyl group. 

The term "hydroxyalkylaminocarbonyl" as used herein refers to an 

10 · hydroxyalkyl group attached to the parent molecular group through an aminocarbonyl · 

group. 

The term "pertluoroalkyl" as used herein refers to an alkyl group in which all 

of the hydrogen atoms have been replaced by fluoride atoms. 

The term "phenyl" as used herein refers to a monocyclic carbocyclic ring 

· 15 · · system having one-aromatic ring. The phenyl group can also be fused to a 

cyclohexane or cyclopentane ring. The phenyl groups of this invention can be 

optionally substituted with alkyl, halogen, hydroxy or alkoxy substituents. 

The term "phannaceutically-acceptable prodrugs" as used herein represents 

those prodrugs of the compounds of the present invention which are, within the scope 

20 of sound medical judgment, suitable for use in contact with the tissues of humans and 

lower animals with undue toxicity, irritation, allergic response, and the like, 
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commensurate with a reasonable benefit/risk ratio, and effective for their intended use, 

as well as the zwitterionic for.ms, wh.e?e possible, of the compounds of the invention. 

The terin nprodrug," as used herein, represents compounds which are rapidly 

transformed in Vl"vo to the parent compound of the above formula, for example, by 

5 hydrolysis·ln blood. A thorough discussion is Provided in T. Higuchi and V. Stella, 

Pro-dNgs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and 

in Edward B. Roche, ed., Bioreversible Carriers in Drug Design,· American 

Phatma~eutical Association and Pergamon Press, 1987, both of which are 

incorporated herein by reference. 

10 The tenn "sulfonate" as used herein refers to the mdical -S03H 

The term '~etrazole'' or "tetrazolyl'' as used herein refers to the heterocyclic 

radical .;.CN4H. 

The term ''tbioalkoxy" as us'ed herein refers to an alkyl group attached to the 

patent molecular group through a sulfur atom. 

15 Compounds of the presenl inventil1n can exist as·stereoisomers wherein 

asymmetric or chiral centers are present These compounds are designated by the 

symbols "R" or "S, 11 depending on the configuration of substituents around the chiral 

carbon atom. The present invention coiitemplates various stereoisomers and mixtures 

thereof. Stereoisomers include eiiantfoiners and diastereomers> and mixtures of 

20 enantiomers or diastereomers are designated ( ± ). Individual stereoisomers of 

compounds of the present inventioh cim be prepared synthetically from commercially 

available starting materials which contain asymmetric or chiral centers or by 
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preparation of racemic mixtures followed by resolution well-known to those of . 

ordinary 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 

resuiting mixture of diastereomers by recrystallization or chromatography and 

S liberation of the optically pure product from the auxiliary, (2) salt formation 

employing an optically active resolving agent, or (3) direct separation of the mixture 

of optical enantiomers on chiral chromatographic columns. 

Geometric isomers can also exist in the compounds of the present invention. 

The present invention contemplates the various geometric isqmers and mixtures 

10 thereof resulting from the arrangement of substituents around a carbo~-carbon double 

bond or arrangement of substituents around a carbocyclic ring. Substituents around a 

carbon-carbon double "bond are designated as being in the Z or E configuration 

wherein the term "Z" represents substituents on the same side of the carbon-carbon 

double bond and the term "E" represents substituents on opposite sides of the carbon-

15 - .carbon double bond .. The ~gement of substituen~ around.a carbocycli~ ring are 

designated as cis or trans wherein the term "cis" i:epresents substituents on the same 

side of the plane of the ring and the term "trans" represents substituents on opposite 

sides of the plane of the ring. Mixtures of compounds wherein the substituents are 

disposed on both the same and opposite sides of plane of the ring are designated 

20 cisltrans. 

As is apparent from the foregoing descriptions, the compounds ofFormula 1 

are useful .in a variety of forms, i.e., with various substitutions as identified. 
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Examples of particularly desirable compollllds are quite diverse, and many are 

mentioned herein. Included are compounds in which R1 is a "cis-cinnamide" or a 

''trans-cinnamide", and R3 is hydrogen; or where R3 is a "'cis-cfunamide" or a "trans­

cinnamide'', and Ri is hydrogen, or R0 R2, and R,. are each independently hydrogen or 

5 alkyl, and Rs is halogen, haloalkyl or nitro. Further preferred compounds include 

those as above wherein R10 and R11 are each independently hydrogen, alkyl, 

cycloalkyl, alkoxycarbonylaalkyl, hydroxyalkyl, or heterocyclybilkyl, or where 

NR1oR11 is heterocyclyl or substituted heterocyclyl, and where Ar is aryl, substituted 

aryl, heteroaryl, or substituted heterearyl. 

10 Compounds of the present invention include: 

{2,4-Dichlorophenyl)[2-( E-((6-hydroxyhexylamino )carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-( E-((3-(1-imidazolyl)propylamino )carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((2-

15 hydroxyethylamino )carbonyl}etheriyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((6hydroxyheXylamino )carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((bis-(2-hydroxyethyl)amino)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( ~(3-(l-pyrrolidin-2-only)propylamino )carbonyl) 

ethenyl)phenyl] sulfide; 
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(2,4-Dichlorophenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((4-methylpiperazin:-1-

yl}c8rbonyl)ethenyl)phenyl] sulfide; 

5 (2,4-Dichlorophenyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((4-(2-pyridyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

10 (2-(Hydroxymethyl)phenyl)[2-chloro-4-( .E-((1-morpholinyl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-(( 4-(2-hydroxyethyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

15 . .. (2,4~Dichlorophenyl)[2 .. chloro-4-( E .. ((4-(2-hydroxyethoxyethyl)piperazin-l- · : 

yl)carbonyl) ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(hydroxymethyl)piperidin-J-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2ooehloro-4-( E-{(2-(hydroxymethyl)piperidin-1-yl)carbonyl) 

20 ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((3-acetamidopyrrolidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 
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yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,.4-Dichlorophenyl)[2-nitro-4-( E.-((4-( diethylaminocarbonyl)piperazin-1-

yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-iJichlorophenyl)[2-nitro-4-( E-((4-(tert-butoxycarbonylmethyl)piperazin-1-

S yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-((4-(carboxycarbonyl)piperazin-1-yl)carbonyl} 

ethenyl)phenyl] sulfide; 

(~4-Dichlorophenyl)[2-nitro-4-( E-((4-{ carboxymethyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

10 (2-Methylpheny1)[2-nitro-4-( E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Chlorophenyl}[2-nitro-4-( E-(( 4-acetylpiperazin-I-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Aminophenyl)[2-nitro-4-( E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

15 sulfide; 

(2-Hydroxymethylphenyl)[2-ni1ro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl]sulfide; 

(2-Ethylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

20 (2-iso-Propylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-tert-Butylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl) 
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sulfide; 

(2-Chlorophenyl)[2-chloro-4-( E-(( 4-acetylpiperazin-l-yl)carbonyl))2-

propenyl)phenyl] sulfide; 

(2-(1·-Morpholinylmethyl)phenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl) ethenyl) 

5 phenyl] sulfide; 

(2-( 4-(l,3-Benz.odioxolyl-5-methyl)piperazin-1-ylmethyl)phenyl)[2-chloro-4-( E-((1-

morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-( 4-(iso-Propylaminocarbonylmethyl)piperazin-1-ylmethyl)phenyl)[2-chloro-4-( E­

((1-morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

10 (2-((N-EthoxycarbonylmethyJ.:.N-methyl)aminomethyl)pheny1)[2-chloro-4-( E-((1,. 

morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

·(2-Formylphenyl)[2-cbloro-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2-( 4-Formylpiperazin-1-ylmethyl)phenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl) 

ethenyl)phenyl] sulfide; 

· 15 · (2-( E-((-1-Morpholinyl)carbonyl)ethenyl)phenyl)[2-chloro-4-( E-((1-morpholinyl) 

carbonyl)ethenyl)phenyl] sulfide; 

(2-Fonnylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Formylphenyl)[2-chloro-4-(.E-((1-morpholinyl)carbonyl)ethenyl)phenyl]·sulfide, 

20 . N,N-dimethyl hydrazone; 

(2-((3-(l-Morpholinyl)propyl)-1-amino )phenyl)[2-chloro-4-( E-((1-

morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 
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(2-Bromophenyl)(2-chloro-4-( E-(( 4-hydroxypiperidin-1-yl)carbonyl)ethenyl)phenyl) 

sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((piperidin-1-yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((3-carboxypiperidin-1-

5 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)(2-chloro-4-( E-(( 4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((4-acetylhomopiperazin-t­

yl)carbonyl)ethenyl)phenyl] sulfide; 

10 (2.;Bromophenyl)[2-chloro-4-( E-((tbiomorpholin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-(( 4-(1-benzimidazol-2-only)piperidin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((2-

. 15 · tetrahydroisoquinolinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-tritluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

20 (2-Methylphenyl)[2-tritluoromethyl-4-( E-((2-(1-moxpholinyl)ethylamino )carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Methylphenyl)(2-trifluoromethyl-4-( E-(( 4-phenylpiperaziri.-1-yl)carbonyl) 
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ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-( E-((3-(1-pyrrolidin-2-· 

onyl)propylamino )carbonyl) ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-( E-(( cyclopropylamino )carbonyl)ethenyl) 

S phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-((3-(1-pyrrolidin-2-only)propylamino )carbonyl) 

ethenyl)phenyl] sulfide; 

10 (2,3-Dichlorophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin~ 1-yl)carbonyl)ethenyl)phenyl] . 

sulfide; 

( 4-Bromophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

( 4-Methylpheny1)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

15 sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(tert-butoxycarbonyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(2-furoylcarbonyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

20 (2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(methanesulfonyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-((4-( diethylaminocarbonylmethyl)piperazin-:1-
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(2,4-Dichlorophenyl)[2-bromo-4-( E-((3-(1-pyrrolidin-2-only)propylamino)carbonyl) 

ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-fonnyl-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

5 (2-Chloro-6-formylphenyl)[2-chloro-4-( E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Cyanophenyl)[2-chloro-4-( E-((4-acetylpiperazin-l-yl)carbonyl) · 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-cyano-4-( E-((morpholin-1-yl)carbonyl) 

10 ethenyl) phenyl] sulfide; 

(2-Bromophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin-1-yl)phenyl)[2-chloro-4-( E-((morpholin-1-yl)carbonyl) 

etbenyl) phenyl] sulfide; 

15 (2-Methoxyphenyl}[2-chloro-4(E.-[(morpholin-l-yl)carbonyl]ethenyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carbomethoxypiperazin.-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Methylpheny1)[2-nitro-4-( E-((3-carboxamido-4-carbobenzoxypiperazin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

20 (2-Isopropylphenyl)[2-nitro-4-( E-({2-carbomethoxy-4-tert-butoxycarbonylpiperazin­

l-yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-((2-carboxy-4-tert-butoxycarbonylpiperazin-1-

yl)carbonyl)etbenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-1rifluoromethyl-4-( E-((morpholin -1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2'.'"trifluoromethyl-4-(E-((3-(pyrrolidin-2-on..: l-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-((cyclobutylamino )carbonyl) 

10 ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-((cyclopentylamino)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-((S-hydroxypent-1-ylamino )carbonyl) 

ethenyl) phenyl] sulfide; 

15 . .(2-Isopropylphenyl)[2~nitro+( E-{(3'."cafbomethoxy-4-acetylpiperazin-1-

yl)carbonyl)ethenyl) pJienyl] sulfide; 

(2-Biphenyl)[2-chloro-4-( E-((morpholin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(3,4-Dimethylphenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-1-

20 yl)cm:bonyl)ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-trifluoromethyl-4-( E-((4-acetylpiperazin-1-yl)carbonyl} 

ethenyl) phenyl] sulfide; 
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(5-Jndolyl)[2-chloro-4·( E-{( 4-acetylpiperazin-1-yl)carbonyl) 

etbenyl) phenyl] sulfide; 

(5-Benzodioxolyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

PCT/US00/08895 

5 (2-lsopropylpheny1)[2-nitro-4-( E-((2-carbomethoxypiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2,3-Dimethoxyphenyl)-[2-chloro-4(E-[{morpholin-l-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Fluorophenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-l-

l 0 yl)carbonyl)etbenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-trifluoromethyl-4-( E-(( 4-(tert-butoxycarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

{2-(Pyrrolidin-1-yl)phenyl)[2-trifluoromethyl-4-( E-((4-(tert­

butoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

15 . (3-Carboxamidophenyl)[2-nitro-4-( .E-(( 4-.acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(3-(Hydroxymethyl)phenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

Phenyl[2-1rifluoromethyl-4-( E-(( 4-(tert-butoxycarbonyl}piperazin-1-

20 yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-lsopropylphenyl)[2-1rifluoromethyl-4-( E-((2-carbomethoxy-4-(tert­

butoxycarbonyl}piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-{(3-(pyridine-4-methylaminocarbonyl)-4-tert­

buto:Xycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl)[2-nitro-4-( E-((4-acetylpiperazin-1-

5 yl)carbonyl)ethenyJ)phenyl]sulfide; 

(2-(Azetidin-1-yl)phenyl)[2-trifluoromethyl-4-( E-(( 4-(tert­

butoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(Piperidin-l-yl)phenyl)[2-trifluoromethyl-4-( E-(( 4-(tert-butoxycarbonyl)piperazin­

l-yl)carbonyl)ethenyl) phenyl] sulfide; 

10 (3-Chloro-2-fonnylphenyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Trifluoromethylphenyl)[2-tritluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(3-Bromophenyl)[2-tritluoromethyl4( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

.. 15 . ethenyl) phenyl]sulfide; .. . ..... - .. - ---

(3,5-Dimethylpheny1)[2-tritluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{(3-dimethylaminocarbonyl-4-(pyridine-4-

carbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

20 (2-Isopropylphenyl)[2-nitro-4-( E-{(3-dimethylaminocarbonyl-4-

carbomethoxypiperazin-l-yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-{(3-dimethylaminocarbonyl-4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4·( E-((3·(1-moq>holinocarbonyl)-4-tert-

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyridine-4-methylaminocarbonyl)piperazin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-ni1ro-4-( E-(((3-dim.ethylaminocarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(benzylaminocarbonyl)-4-tert-

I 0 butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-((3-(dimethylaminocarbonyl)-4-tert-

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(SS-hydroxymethyl-pyrrolidin-2-on-1-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

· ·· 15 (2-Bromophenyl)[2-chloro.4-(E-((3 .. (pyrr-0lidin..2-on-l-yl)prop-l-ylamino )carbonyl) 

ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-(N-methyl-N-(3-(pyrrolidin-2-on-1-yl)prop-1-

yl)amino )car~nyl) ethenyl)phenyl]sulfide; 

(2-[2-Methoxy]ethoxyphenyl)-(2-chloro-4(E-[(morpholin-1-

20 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(moq>holinocarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-tert-butoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-(( 4-methoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl)[2-nitro-4-( E-( 4-(pyridine-4-carbonyl)piperazin-l­

yl)carboiiyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyridine-3 ... methylaminocarbonyl)-4-tert­

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyridine-2-methylaminocarbonyl)piperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; . 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyridine-3-methylaminocarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(4-Hydroxyphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1- · 

yl)carbonyl)ethenyl)phenyl]sulfide; 

1 S .·· .. ,(3,5-Dichlorophenyl)[2-nitrQ-4 ... ( E-(( 4 .. acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(5S-acetoxym.ethyl-pyrrolidin-2-on-1-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(SS-methoxymethyl-pyrrolidin-2-on-1-yl)prop-1-

20 ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-( 4R-hydroxymethyl-pyrrolidin-2-on-1-yl)prop-1-

. ylamino )carbonyl) ethenyl)phenyl]sulfide; 
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Phenyl[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Dimethylaminophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

etbenyl) phenyl] sulfide; 

(3-((2-Hydroxyethyl)aminocarbonyl)phenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

5 yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-((3-(l-Imidazolyl)propyl)aminocarbonyl)phenyl)[2-nitro-4-(E-((4-

acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl) sulfide; 

(3-((2-(I-Morpholinyl)ethyl)aminocarbonyl)phenyl)[2-nitro-4-( E-{(4-

acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

10 (2-Isopropylphenyl)[2-nitro-4-( E-{(3-hydroxymethyl-4-tert-

butoxycarbonylpiperazin-l-yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{(4-fonnylpiperazin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-hydroxymethyl-4-tert-

. 15 butoxycarbonylpiperazin--1-yl)carbonyl)ethenyl) phenyl] ·sulfide;· 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-ethoxycarbonylpiperidin-1-yl)carbonyl]ethenyl) 

phenyl]sulfide; 

(3- Aminopheny1)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)etbenyl)phenyl]sulfide; 

20 (4-Aminophenyl)[2-nitro-4-( E-{(4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 
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(2,4-Dimethylphenyl)[2- nitro-4•( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2,5-Dimethylphenyl)[2- nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

5 ( 4-Methoxypheny1)[2-nitro-4-( E-(( 4-acetylpiperazin-l-. 

yl)carbonyl)ethenyl)phenyl]sulfide; 

(3-Chlorophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

PCT/US00/08895 

(2-Chloro, 4,5-diaminophenyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(3,4-Diaminophenyl)[2-chloro-4-( E-(( 4.;acetylpiperazin-1-yl)carbonyl}ethenyl) . 

phenyl] 

(6-Chlorobenzimidazol-2-on-5-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

15 · · · (1-Methylindol-7-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-J..yl)carbonyl)ethenyl) .. 

phenyl] sulfide; 

(2-Hydroxy, 4-aminophenyl)[2-chloro-4-(E-{(4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-methylpiperazin-l-yl)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitTo-4-( E-(( 4-(pyridine-2-carbonyl)piperazin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-((4-(pyridine-3-carbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{(2-carbomethoxy-4-methoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((2-carboxy-4-metboxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-({3-carbomethoxy-4-methylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E·[(3-carboxypiperidin-1-yl)carbonyl]ethenyl)phenyl] 

10 sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-{(3-carboxypipericlin-l-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Ethoxyphenyl)-(2-chloro-4(E-[(2-ethoxycarbonylpiperidin-I-yl)carbonyl]etheny1) 

phenyl] sulfide; 

15 (2-Ethoxyphenyl)[2-trifluoromethyl-4·( E~((l ~tert-buwxycarbonyl)4:-

hydroxypyrrolidin-3-ylamino )carbonyl)ethenyl) phenyl] sulfide; 

(2-Etboxyphenyl)-[2-chloro-4(E-[(2-carboxypiperidin-1-yl)carbonyl]etbenyl)phenyl] 

sulfide; 

(2-Etboxyphenyl)[2-trifluoromethyl-4-( E-(((pyrrol-3-in-1-yl)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 
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(2-Ethoxyphenyl)[2-trifluoromethyl-4-(E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Ethoxyphenyl)[2-tritluoromethyl-4-(E-((4-(ethoxycarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Ethoxyphenyl)[2-trifluoromethy1-4-(E-(( 4-(2-furylcarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-ethoxycarbonylpiperidin-1-yl)carbonyl]ethenyl) 

phenyl]sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[( 4-carboxypiperidin-l-yl)carbonyl]ethenyl)phenyl] 

10 sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-ethoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

- .--15 - (2-Isopropylphenyl)[2-nitro-4-( E-((44sopropoxycarbonylpiperazin.,._J.., 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-isobutoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-ni1ro-4-( E-(( 4-((1-propen-2-oxy)carbonyl)piperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-propionylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(2-lsopropylphenyl)[2-nitro-4-( E-(( 4-carboxamidopiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-({4-methylaminocarbonylpiperazin-1-

yl)carbonyl)etheny1) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-(( 4-(pyrimidin-2-yl)piperazin-l-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((4-hydrox.yacetylpiperazin-l=-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((4-(pyrazine--2-carbonyl)piperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-tritluoromethyl-4-( E-(((2-carboxypyrrol-3-in-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-hydroxymethyl-4-methylpiperazin-l­

yJ)carbonyl)ethenyl) phenyl] sulfide; 

· 15 (2-Isopropylphenyl){2-trifluoromethyl-4-(E-(((2-carboxyp}'1Tol-3-in-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-tritluoromethyl-4-( E-(((2-hydroxymethylpyrrolidin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-((3-methylaminocarbonyl)piperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro4-( E-(((3-cyclopropylaminocarbonyl)piperazin-l­

yl)carbonyl)ethenyl) phenyl) sulfide; 
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(2-Isopropylphenyl)[2-ni1ro-4-( E-((3-carboxamidopiperazin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)(2-nitro-4-( E-((3-carbomethoxy-4-oxopiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((3,S-dimethylpiperazin-I .;.yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(1-Ethylindol-7-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(3-(2-Methoxy ]ethoxyphenyl)-[2-chloro-4(E-[(morpholin-1-

10 yl}carbonyl]ethenyl}phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((4,4' -S-dioxythiomorpholin-1-yl)carbonyl) 

ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-(N-carbomethoxymethyl-N-(3-(pyrrolidin-2-on-1-

yl)prop-1-yl)amino )carbonyl) ethenyl)phenyl]sulfide; 

. 15 · (2-Bromophenyl)[2-chloro-4-(E-((4-S-oxythiomorphelin-1-yl)-2~ 

pyrroliclinone )carbonyl) ethenyl)phenyl]sulfide; .. 

(2-Methoxy-5-chlorophenyl)[2-nitr0-4-(E-((4-acetylpiperazin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-acetoxymethyl)piperazin-1-

20 yl)carbonyl}ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3,5-climethyl-4acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(1-Methylindol-5-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

5 (Benzodioxan-6-y1)[2-nitro-4-"(B-((j;.(pyrrolidin-2-on-1-yl)prop-l-ylamino)carbonyl) 

etbenyl)phenyl]sulfide; 

(Benzodioxan-6-y1)[2-nitro-4-( E-((3-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-(( 4-carboethoxypiperidin-1-yl) carbonyl)ethenyl) 

10 phenyl] sulfide; 

(2-Etboxyphenyl)[2-trifluoromethyl4(Z-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluorometliyl-4-(E-((6-methylpyrid-2-

ylamino )carbonyl)ethenyl) phenyl] sulfide; 

- 15 · (2-Methyl•3-cblorophenyl)[2-ni1ro-4-(E-{( 4-acetylpiperazin-I-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-((3-carboxamidopiperidin-1-yl) carbonyl)ethenyl} 

phenyl] sulfide; 

(Benzodioxan-6-y1)[2-ni1ro-4-( E-((2-carboethoxypiperidin-l-yl) carbonyl)ethenyl) 

20 phenyl] sulfide; 

(Benzodioxan-6-y1)[2-ni1ro-4-( E-(( 4-carboxamidopiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-nitro-4-( E-(( 4-tert-l:mtoxycarbonylpiperazin-1-yl) . 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((qn-3,5-dimethylmorpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl)[2-nitro-4-( E-((anti-3,5-dimethylmorpholin-1- . 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboethoxypiperazin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-isopropoxycarbonylpiperazin-1-

10 yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-(dimethylaminocarbonyl)-4-methylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carbomethoxy-4-hydroxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

. 15 (2•1sopropylphenyl)[2".'nitro-4•CE:-((3-hydro~ethyl:4•hydroxypiperidin-l ~ 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl+( E-((2-carbomethoxy-4-

(methoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxypheny1)[2-trif1UOJ."()methyl-4-( E-((2-carbomethoxy-4-methyl piperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-( E-((2-carboxy-4-(methoxycarbonyl)piperazin-

1-yl)carbonyl)ethenyl) phenyl] sulfide; 
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(lndol-6-yl)(2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl) sulfide; 

(1-Ethyl,3-(dimethylaminomethyl)indol-7-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

y l)carbonyl)ethenyl) phenyl} sulfide; 

(5-Ethoxybenzodioxan-6-yl)[2-chloro-4-( E-((4-acetylpiperazin-1-

5 yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Ethyl-4-bromophenyl)(2-nitro-4-(E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-((2-carboxypiperidin· 1-yl) carbonyl)ethenyl) 

phenyl) sulfide; 

10 (Benzodioxan-6-yl)[2-nitro-4-( E-(( ~arboxym.ethylpiperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(3-Morpholinophenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(5-Ethoxybenzodioxan-8-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

15 yl)carbonyl)ethenyl) phenyl] sulfide; 

(S-Chloro-8-ethoxyquinolin-7-yl)[2-cbloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitto-4-( E-((3-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 

phenyl} sulfide; 

20 (2-Isopropylphenyl)[2-nitro-4·( E-((3-carboxypiperidin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-(((3-ethanesulfonylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(((3-(4-methylpiperazine) 

sulfonylaminocarbonyl)piperidin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-ni1ro-4-( E-(((3-p-toluenesulfonylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

· (2-Isopropylphenyl)[2-nitro-4-( E-((3-methyl-4-acetylpiperazin-t­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Hydroxyphenyl)-[2-chloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl]sulfide 

10 (l-(Carboxymethyl)indol-5-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

· (Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3:-(1-pyrrolidin-2-onyl)prop-l-ylamino) 

· 15 . . carbonyl)ethenyl) phenyl] sulfide; 

(3-(2-Morpholinoethylamino )phenyl)[2-trifluoromethyl-4-(E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Pyrrolidin-1-ylphenyl)[2-ni1ro-4-(E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

20 (3-Bromophenyl)[2-nitro-4-(E-((3-carboethoxypyrrolidin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(3-Bromophenyl)[2-nitro-4-(E-((4-carboethoxypyrrolidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-(Hydroxymethyl)-benzodioxan-6-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (Benzodioxan-6-yl)[2-1rifluoromethyl-4-{E-((3-(pyirolidin-2-on-1-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]suJfide; 

(3-(Dimethylaminomethyl)indol-S-y1)[2-chloro-4-( E-((4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-carboethoxypiperidin-l-yl)carbonyl)ethenyl) 

10 phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-carboxypiperidin-1-yl)carbonyl)ethenyl) . 
phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((4-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

15 (2-Isopropylphenyl)(2-nitro-4-( E-(( 4-carboxypiperldin~ 1-yl)carbonyl)ethenyl) · 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{((4-p-toluenesulfonylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboxy-4-hydroxypiperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluoromethyl-4-( E-((3-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-1;rifluoromethyl-4-( E-((2-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro4-( E-(( 4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phen)rl] sulfide; , 
S (Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-carboxypyrrolidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((2-carbomethoxy-4-tert-

10 butoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluo~methyl-4-( E-((2-carbomethoxy-4- .. 

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-:yl)[2-trifluoromethyl-4-( E'.".((2-carbomethoxypiperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

15 . (2-Methyl-3-:( carboethoxymethyl)indol-S.~yl)[2-trifluoromethyl+( E-((morpholit;J.-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(1-(2-Methoxyethyl)indol-S-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-acetoxymethyl-4-hydroxypiperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(dimethylaminocarbonyl)-4-hydroxypiperidin­

l-yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( .E-((3-cyanomorpholin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboethoxymorpholin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E{(3-(tetrazol-5-yl)morpholin-l-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benmdioxan-6-y1)[2-trifluoromethyl-4-( E-((4--carboxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trl.tluoromethy14-( E-((2-carboxypiperidin-l-yl) 
' 

10 carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-(( 4-carbomethoxypiperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

{Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-aza-6,9-diooxaspiro[S.4]decan-1-

yl)carbonyl)etheny1) phenyl] sulfide; 

15 · .(Benzodioxan-6-yl)[2-tritluoro4(E-((4-(benzimidazolon-1-yl)piperldin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-(( 4-(methylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-{(3-carbomethoxy-4-

20 methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-(E-((3-carboxymorpholin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((2-carboxy-4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluoromethyl-4{E-((morpholin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

S (Benzodioxan-6-yl)[2-tritluoromethyl-4-(E{(4-(pyrrolidin-1-yl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((3-aza-6,9-diooxaspiro[S.4Jdecan-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((2-(dimethylaminomethyl)piperidin-l-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

. (2-Isopropylphenyl)[2-nitro-4-(E-((piperidin-1-ylamino )carbonyl)ethenyl) phenyl] 

sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((3-carboxy-4-

methoxycarbonylpiperazin-l-yl) carbonyl)ethenyl) phenyl] sulfide; 

· ·-1 S -- f2-(Dimethylaminocarbonyl)-benzodioxan-6-yl)[2-chloro-4-(E-(( 4.acetylpipcrazin-1-

yl)carbonyl)ethenyl) phenyl]. sulfide;; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(2-(methoxymethyl)tetrazol-5-yl) piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(1-(methoxymethyl)tetrazol-5-yl) piperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(1-Methylindol-5-yl)[2-chloro-4-( E-({3-(l-pyrrolidin-2-onyl)propylamino) 

carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3-(tetrazol-5-yl) piperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-( E-((3-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide 

5 (l-Methylindol-5-yl)[2-chloro4-( E-{(3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(1-Methylindol-5-yl)[2-chloro-4-( E-{( 4-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl) sulfide; 

(l-Methylindol-5-yl)[2-cbloro-4-( E-({3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

10 phenyl) sulfide; 

(2-lsopropylphenyl)[2-nitro-4-(E-((2-{1-methylpyrrolidin..:2-

yl)ethylamino)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-(( 4-(pyrrolidin-1-yl)piperldin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

15 (2-Isopri)pylphenyl)[2-nitro-"4"-(.E-((4:.Wlfopipm'.idin-1-yl)carbonyl)ethenyl) phenyl] · 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((3-hydroxypiperidin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(Benzodioxan-6-yl)[2-trifluorometJtYl-4-( E-((3-

20 ({ ethanesulfonylamino )carbonyl)piperidin-1-yl) catbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan•6-yl)[2-1rifluorotti~l-4-( E-((3-(~ 

toluenesulfonylamino )carbonyl)piperidin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-(( 4-

PCT/US00/08895 

(( ethanesulfonylamino )carbonyl)piperidin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((2(tetrazol-5-yl)m()IJ>holin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl)[2-nitro-4-( E-((2-butyl, 5-(tetrazol-5-yl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on-1-

l 0 yl)prop-1-ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-(and 3-)(Hydroxymethyl)-benzodimc:an-6-yl)[2.;trifluoromethyl-4-(E-((3-. 

(pyrrolidin-2-on-l-yl)prop-1-ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(3-Hydroxymethyl)-benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on-l-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]sul:fide; 

. ts ...... (Benzodioxan .. 6-yl)[2..chloro.+(E'!((3..carboxypiperidin-.1-yl)carbonyl)ethenyl) . 

phenyl] 

(2-(and 3-)(Aminomethyl)-benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-

2-on-1-yl)prop-1-ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(methylaminocarbonyl)morpholin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(hydroxymethyl)morpholin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-lsopropylphenyl)[2-nitro-4-( E-({3-(acetoxymethyl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-ni1ro-4-( E-{(3-(aminomethyl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

PCTJUS00/08895 

5 (2-Isopropylphenyl)[2-nitro-4-( E-(~acetamidomethyl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(E-((3-(pyrrolidin-2-on-1-yl)proj>-l­

ylamino )carbonyl) ethenyl)phenyl]sultide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((3-carboethoxypiperidin-1-yl) catbonyl)ethenyl) 

10 phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((2-carboethoxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide 

(2-Methoxyphenyl)-[2,3-dicbloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

15 (2~Methoxyphenyl)-[2,3-dimethyl-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Isopropylphenyl)(2-nitro-4-(E-((indol-5-ylamino)carbonyl)ethenyl) phenyl] 

sulfide; 

(Benzodioxan-6-y1)[2-chloro-4-( E-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 

20 phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro4-( E-((3-(tetrazoJ-5-yl)piperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 
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(Benzodioxan-6-yl)[2-chloro-4-( E-((4-(tert-butoxycarbonyl)piperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-({2-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

S (Benzodioxan-6-yl)[2-chloro-4-( .E-({3-(tetrazol-S-yl)morpholin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-(E-((4-(methylaminocarbonyl)piperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)-[~-dichloro-4(E-[( 4-carboxypiperidin-1-yl)carbonyl]ethenyl) 

10 phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-(( 4-(tetrazol .. S-yl)piperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Methoxyphenyl)-[3-chloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-(( 4-oxopiperidin-1-yl)carbonyl)ethenyl) phenyl] 

. 15 .sulfide; .... ,. .. - . ..... . .. -·····-·· ...... . , , .. , , .. ~·· 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((3-R-carboethoxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((3-R-carboxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

20 (Benzodioxan-6-yl)[2,3-dichloro-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-l-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 
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(Benzodioxan-6-yl)[~3-dicbloro-4-( E-{(4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3-carboethoxypiperidin-1-yl) 

caroonyl)ethenyl) phenyl] sulfide; 

5 (Benzodioxan-6-yl){2,3-dichloro+C E·(( 4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3~carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodio:xan-6-y1)(2,3-dichloro-4-( E-(( 4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

10 phenyl] sulfide; 

(2-lsopropylphenyl)[2,3-dichloro-4-( E-((3-(1-pyrrolidin-2-onyl)propylamino) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-((4-acetylpiperazin-1-yl) catbonyl)ethenyl) 

phenyl] sulfide; 

15 · · (2-lsopropylphenyl)[2,3-dichloro4-( ~(3-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2,3-dichloro-4-( E-(( 4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-({3-carboxypiperidin-1-yl) carbonyl)ethenyl) 

20 phenyl] sulfide; 

(2-lsopropylphenyl)[2,3-dichloro-4-( E-(( 4-carboxypiperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 
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(l-Methylindol-S-yl)[2,3-dichloro-4-( E-((3-carboethoxypiperidin-1-yl) -

carbonyl)ethenyl) phenyl] sulfide; 

(l-Methylindol-5-yl)[2,3-dicbloro-4-( E-({3-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenYl] sulfide; 

5 (1-Methylindol-S-yl)[2,3-dichloro-4-( E-((4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(1-Methylindol-5-y1)[2,3-dicbloro-4-( E-((4-carboxypiperidin-t ..:yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Ethoxyphenyl)-[2,3-dichloro-4(E-[(4-carboxypiperidin-l-yl)carbonyl]ethenyl) 

10 phenyl] sulfide; 

(2-Ethoxyphenyl)-[2,3-dichloro-4(E-[(morpholin-l•yl)carbonyl)ethenyl)phenyl] 

sulfide; 

._ (2-Ethoxyphenyl)-[2,3-dichloro-4(E-[(3-carboxypiperidin-l-yl)carbonyl]ethenyl) 

phenyl] sulfide; 

... ,. -15 --·(2-Isopropylphenyl)[2-nitro4-(-E-((3-carboethoxypyrrolidin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboxypyrrolidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-difluoro-4-( E-((3-carboethoxypiperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

. (2-Isopropylphenyl)[2,3-difluoro-4-( E-((3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(2-lsopropylphenyl)[2,3-difluoro-4-( E-(( 4-carboxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-ethoxycarbonylpyrrolidin-l­

yl)carbonyl)ethenyl) phenyl] sulfide 

5 (Benzodioxan..6-yl)[2-trifluoromethyl-4-(E-((3-carboxypyrrolidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)[2-chloro-3-trifluoromethyl-4-( E-(( 4-carboethoxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)[2-chloro-3-trifluoromethyl-4-( E-((4-carboethoxypiperldiri~l-

l O yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxypheny1)[2-chloro-3-tritluoromethyl-4-( E-((morpholin-1-

yl}carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl) [ 4-( E-((4-carbox}'pipericlin-1-yl) carbonyl)ethenyl)naphthyl) 

sulfide; 

·1 s · (2-Methoxyphenyl) ·[2;3;.Wchloro-4-("E-((4-(spiro-hydantoin .. s-yl)-pipericlin-1-

yl)carbonyl}ethenyl)pheny1] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( E-(4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[ 2,3-dichloro-4-( E-(( 4-ethylpiperazm-1-

20 yl)carbonyl)ethenyl)phenyl) sulfide; 

(2-Isopropylphenyl)[ 2,3-dichloro-4-( E-((4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 
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(Benzodioxan-6yl)[2,3-bis(trifluoromethyl)-4-(E-((4-catboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-(( 4-( carboxymethylamino )carbonyl-piperidin-

1-yl)carbonyl)ethenyl)phenyl] sulfide; 

5 (2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-(( 4-carboxymethylpiperazin-1-yl) 

carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-(( 4-N-(2-hydioxyethyl)piperazin-

1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(1-Methylindol-5-yl) [2,3-dichloro-4-( E-(( 4-(carbo-2,3-

10 dihydroxypropylamino )piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-(4-(2,3-dihydroxypropionyl)piperazin-1- _ 

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) (2,3-.dichloro-4-( E-( 4-(2,3-dihydroxy-3-

carboxypropionyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

, 1-5 --(l-Methylindol-5-.yl) (2,3-dichloro-4-(E-((4-(carboxymethylamino)carbonyl­

piperidin-1-yl)carbonyl)etbenyl)phenyl] sulfide; 

(1-Methylindol-5-yl) [2,3-dichloro-4-(E-(( 4-sulfopiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(1-Metbylindol-5-yl) [2,3-dichloro-4-(E-( 4-methylhomopiperazin-1-

20 ylcarbonyl)ethenyl)phenyl] sulfide; 

(l-Methylindol-S-yl) [2J-dichloro-4-(E-(4-tetrohydrofuroylpiperazin-1-

yl)carbonyl)etbenyl)phenyl] sulfide; 
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(2-Methoxyphenyl) [2,3-dichloro-4-(E-((4-amino-4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxypheny1)[2,3-dichloro-4-((4-furoylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

5 (l-Methylindol-5-yl) [2,3-dicbloro-4-( E-{4-(carbo-3-sulfopropylamino )piperadin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[ 2,3-dichloro-4-( E-{4-acetylamino-4-carbox)tpiperidfu. l­

ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-(( 4-carboxypiperldin-1-

10 yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) S-[8-(E-(( 4-(aminoearbonyl)piperidin-1-

yl)carbonyl)ethenyl)quinolinyl]sulfide; 

(2-Methoxyphenyl) [2-trifluoromethyl-4-(E-(( 4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

15 (l-Methylindol-5-yl} [ 2,3-dicbloro-4-( &'Z-((1S,4S)-2,5-diazabycyclo(2,2,1 )heptan-

2-ylcarbonyl)ethenyl)-2,3-clichlorophenyl] sulfide; 

(1-Methylindol-5-y1)[2,3-dichloro-4-( E-( 4-hydroxy-3-carboxypiperadin-l­

ylcarbonyl)ethenyl)phenyl] sulfide;; 

(1-Methylindol-5-yl) [ 2,3-dichloro-4-( E-(S-oxothiomorpholin-1-

20 ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( E-((4-

sulfophenylamino )carbonyl)ethenyl)phenyl) sulfide; 
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(2-Methoxyphenyl) [~,3-dichloro-4-( E-(( 4-

carboxyphenylamino )carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Morpholino )phenyl] [2,3-dichloro-4-(E-[( 4-carboxypiperidin-1-

yl)carbonyl]ethenyl)phenyl] sulfide; 

5 [3-( 4-Morpholino )phenyl] [2,3-dichloro-4-(E-(( 4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[2,3-bis(trifluoromethyl)-4-(E-((4-phenylcarboxypiperidin-l­

yl)carbonyl)ethenyl)phenyl]sulfide; · 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-((( 4-hydroxylaminocarbonyl)piperidin-1-

10 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E,.((N-carboxymethyl-N­

phenylamino )carbonyl)ethenyl)phenyl] sulfide; 

.. 
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(2-Methoxyphenyl) [3-chloro-6-hydroxy-4-(E-((3-carboxypipericlin-l­

yl)carbonyl)ethenyl)phenyl]sulfide; 

{2-Methoxyphenyl) [2,3-dichloro-4-(E-( 4-((1-(2-phenyl-1-

carhoxyethyl)amino)carbonyl)piperidin-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

5 (2-Methoxyphenyl) [2,3-dichloro4-{E-( 4-((1-(2-hydroxy-1-

carboxyethyl)amino )carbonyl)piperidin-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(3-(l-(3-Carboxypiperidinyl)phenyl)[2,3-dichloro-4-(E-((l,2,S,6-tetrahydropyridin-1-

Yl)carbonyl)ethenyl)phenyl]sulfide; 

(3-( 4-Pyrrolidin-1-yl)piperidin-1-yl)phenyl)[2,3-dichloro-4-(E-(((3-(2-pyrrolidinon-

10 1-yl)propylamino)carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-(Spiro-2,2-dioxolanyl)piperidin-l-yl)phenyl} [2,3-dichloro-4-(E-((4-

morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-{3-Carboxylpiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[( 4-carboxypiperidin-1-

yl)carbonyl]ethenyl)phenyl] sulfide; 

15 - (2-(2-Carboxy)ethenyl)phenyl) [2,3-dichloro-4-(E-((4-

morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Carboxylpiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[(1,43,6-

tetrahydropyridine)-l ·yl)carbonyl]ethenyl)phenyl] sulfide; 

[3-(4-Carboxylpiperidinyl)phenyl] [2,3-dichloro-4-(E-[(4-

20 morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[2-( 4-Acetylpiperazin-1 ·yl)phenylJ [2,3-dichloro-4-(E-[(4-carboxypiperidin-1-

yl)carbonyl]ethenyl)phenyl] sulfide; 
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3-(3-Carboxypiperidin-1-yl)phenyl] [2,3-dichlol'.0-4-(E-[( 4-

morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[( 4-

PCT/US00/08895 

( diniethylaminosulfamoyl)piperazin-1-yl)carbonyl]ethenyl)phenyl] sulfide; 

5 (2-Methoxyphenyl)[2,3-bis(trifluoromethyl)-4-(E-((3~carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((2-carboxypyrrolidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dicbloro-4-(E-(( 4-

10 ((trifluoromethylsulfonyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxypheny1)[2,3-dichloro-4-(E-(piperidin-1-ylcarbonyl)ethenyl)phenyl] 

~ulfide; 

(2-Hydroxyphenyl) [2,3-dichloro-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

15- . (2 .. Methoxyphenyl) [2,3-dichloro.+(E-((((4 .. ___ . _ . ... _. 

carboxyphenyl)methyl)amino)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-((( 4-pyrrolidin-l-yl)piperidin-l­

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl)[2,3-dichloro-4-(E-(( 4- carboxypiperidin-1-

20 yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Carboxypiperidin-l. -yl)phenyl] [2,3-dichloro-4-(E-(( 4-

((methylsulfonyl)piperazin-l-yl)carbonyl)ethenyl)phenyl] sulfide; 

. .................... . 
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(2-Aminophenyl) [2,3-dichloro-4-(E-(( 4-morpholinyl)carbonyl)etbenyl)phenyl] 

sulfide; 

(3-(4-carboxypiperidin-1-yl)phenyl)[2,3-dichloro-4-(E.((S-oxotbiomorpholin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

5 [3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-((4-hydroxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Glycoxyphenyl) [2,3-dichloro-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl)sulfide; 

(2-( 4-Butyroxy)phenyl)[2,3-dichloro-4-(E-((4-

10 morpholino )carbonyl)ethenyl)phenyl]SUlfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-( E-(( 4-hydroxyethylpiperazin-

1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(4-Carboxypiperidin-l-yl)phenyJ] [2,3-dichloro-4-(E.((4-furoylpiperazin-1-

yl)carbonyl)ethenyl)phenyl) sulfide; 

1 S [3-( 4-Carboxypiperidin-1-yl)phenyl] (2,3-dichloro-4-(E-((pyrrolidin-l-

yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E­

(( diethylaminocarbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-ethylpiperazin-

20 yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-

(aminocarbonyl)piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 
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[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-(2-

( ethoxyethyl)piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-(( 4-Carboxymethyl)piperazin-1-yl)phenyl] [(2,3-dichloro-4-(E-( 4-

mori>holinyl)carbonyl)ethenyl)phenyl] sulfide; 

5 [3-( 4-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl) [2,3-dichloro-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Butyroxy)phenyl) [2,3-dichloro-4-(E-((4-

10 morpholino )carbonyl)ethenyl)phenyl]sul:fide; 

·c2-Hydroxyphenyl) [2,3-bis(trifluoromethyl)-4-{E-((4-

morpholino)carbonyl)ethenyl)phenyl]sul:fide; 

(3-Hydroxyphenyl)[ 2;3-bis(trifluoromethyl)-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

· 15 ·· ,.,.,[3-(4-Carboxypiperidin~l-yl)phenyl] [2,3~di:trifluoromethyl-4..(E~((4-

hydroxypiperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

~ . " . 

[3-( 4-Carboxypiperidin-l •yl)phenyl] [2,3-ditrifluoromethyl-4-(E-((1 ;1.,S,6-

tetrahydropyridin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 
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[2-(( 4-Carhoxy}butyloxy)phenyl] (2,3-dichloro-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phen.yl]sulfide; 

(2-Glyco"Yfhenyl) [ 2,3·bis(trifiuoromethyl)-4-(E-((4-

morPholino)carbonyl)ethenyl)phenyl)sulfide; 

5 (2-( 4-Butyroxy)phenyl)[ 2,3-bis(tri:tluoromethyl)-4-(E-(( 4-

morpholino)carbonyl)ethenyl)phenyl]sulfide; 

PCf/US00/08895 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-ditrifluoromethyl-4-(E-((bis-(2-

ethoxyethyl)amino)carbonyl)ethenyl)phenyl) sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(E-((bis-(2-

10 hydroxypropyl)amino )carbonyl)ethenyl)phenyl] sulfide; 

(3-( 4-Carboxypiperidin-l-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(E-((piperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(3-(4-Butyroxy)phenyl)[ 2,3-bis(tritluoromethyl)-4-(E-((4-

morpholino)carhonyl)ethenyl)phenyl]sulfide; 

15 [2-(3-Carboxypiperldin-l-yl)phonyl] [2,3-dichloro-4-(E-[(3-(2-pyrrolidinon-J- . 

yl)propylaminocarbonyl)ethenyl)phenyl) sulfide; 

[2-{3-Carboxypiperidin-1-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-((3-(2-

pyrrolidinon-1-yl)propylaminocarbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-dichloro-4-(E-((4-(2-

20 hydroxyethyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-1-yl)phenyl] [2,3-bis(tritluoromethyl)-4-{E-({l,2,5,6-

tetrahydropyridin-l-yl)carbonyl)ethenyl)phenyl] sulfide; 
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[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-((4-(2-

hydroxyethyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(tritluoromethyl)-4-(E-((4-(2~ 

(hydroxyethoxy)ethyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; and 

S (3-(3-Propioxy)phenyl) [2,3-0ichloro-4-(E-((+ 

morpholino )carbonyl)ethenyl)phenyl]sulfide. 
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Pharmaceutical Compositions and Methods of Treatment 
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The present invention also provides pharmaceutical compositions which 

comprise compounds of the present invention formulated together with one or more 

phai'maceutically-acceptable carriers. The pharmaceutical compositions may be 

5 specially formulated for olal administration in solid or liquid fonn, for parenteral 

injection; or for rectal administration. 

The phannaceutical compositions of this invention can be administered to 

humans and other animals orally, rectally, parenterally, intracistemally, 

intravaginally, intraperitoneally, topically (as by powders, ointments, or drops), 

10 bucally, or as an oral or nasal spray. The term ''parenteral" administration as used 

herein refers to modes of administration which include intravenous, intramuscular, 

intrap~to~ intrasternal, subcutaneoils and intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection 

comprise phannaceutically-acceptable sterile aqueous or nonaqueous solutions, 

. 15 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, polyethylene glycol, and the 

like), and suitable mixtures thereof, vegetable oils (such as olive oil), and injectable 

20 organic esters such as ethyl oleate. Proper fluidity can be maintained, for example, by 

the use of coating materi8.Is such as lecithin, by the maintenance of the required 

particle size in the case of dispersions, and by the use of surf'actams. 
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These compositions may also contain adjuvants such as preservative, wetting 

agents, emulsifying agents, and dispersing apts. Prevention of the action of 

microorganisms may be ensured by the inclusion of various antibacterial and 

antifungal agents, for example,·paraben, chlorobutanol, phenol sorbic acid, and the 

5 like. It may also be desirable to include isotonic agents such as sugars, sodium 

chloride, and the like, Prolonged absorption of the injectable pharmaceutical form 

may be brought about by the inclusion of agents which delay absorption such as 

aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow 

10 the absorption of the drug from subcUtaneous or intramuscular injection. This may be 

accomplished by the use of a liquid suspension of crystalline or amorphous material 

with poor water solubility. The rate of absorption of the drug then depends upon its 

rate of dissolution which, in tum, may depend upon crystal. size and crystalline form. 

Alternatively, delayed absorption of a parenterally administered drug form is . 

15 ·, -accomplished-by dissolving or suspending .the.drug in an.oil vehicle .. 

Injectable depot forms are made by forming microencapsule 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 

20 include poly( ortb.oesters) and poly(anhydrides ). Depot inje~ble formulations are 

also prepared by entrapping the drug in liposomes or microemulsions which are 

compatible with body tissues. 
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The injectable fonnulations cart be sterilized, for example, by filtration 

through a bacterial-retaining filter, or by incorporating sterilizing agents in the form 

of sterile solid compositions which can be dissolved or dispersed in sterile water or 

other sterile injectable medium just prior to use. 

S Solid dosage forms for oral administration include capsul~ tablets, ptlls, 

powders, and granules. In such solid dosage forms, the active compound is mixed 

with at least one inert, pharmaceutically-acceptable excipient or cairier such as 

sodium citrate or dicalciumphosphate and/or {a) :fillers or extenders such as starches, 

lactose, sucrose, glucose, mannitol, and silicic acid, ~)binders such as, for example, 

10 carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, 

(c) hwnectants such as glycerol, (d) disintegrating agents such as agar-agar, calcium 

carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium 

carbonate, {e) solution retarding agents such as paraffin, (t) absorption accelerators 

such as quaternary ammonium compounds, (g) wetting agents such as, for example, 

15 ·cetyl·afcohol and glycerol monostearate;·(h) absorbents such as kaolin arid bentonite 

clay, and (I) lubricants such as talc, calcium stearate, magnesium stearate, solid 

polyethylene glycols, sodium lauryl stilfate, and mixtures thereof. In the case of 

capsules, tablets and pills, the dosage fonn may also comprise buffering agents. 

Solid compositions of a, similar type may also be employed as fillers in soft 

20 and hard-itlled gelatin capsules us.ittg such excipients as lactose or milk sugar as well 

as high molecular weight polyethylene glycols and the like. 
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The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 

prepared with coatings and shells such as enteric coatings and other coatings well 

known in the pharmaceutical fonnulating art. They may optionally contain 

opaeifying agents and can also be of a composition that they release the active 

5 ingredient(s) only, or preferentially~ in a certain part of the intestinal tract, optionally, 

in a delayed manner. Examples of embedding compositions which can be used 

include polymeric subStances and waxes. . 

The active compounds can also be in micro-encapsulated form, if appropriate, 

with one or more of the above-mentioned excipients. 

10 Liquid dosage fomi.s ·for oral administration include pharmaceutically-

acceptable emulsions, s0lutions, Suspensions, symps and elixirs. In addition to the 

active compounds, the liqmd dosage forms may contain inert diluents commonly used 

in the art such as, for example, water or other solvents, solubilizing agents and 

emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, 

15 benzyl alcohol, benzylbenzoate, propylene glycol;·l,3-butylene glycol, dimethyl 

formamide, oils (in particular, cottonseed, growidnut, com, germ, olive, castor, and 

sesame oils), glycerol~ tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid. 

esters of sorbitan, and mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such 

20 as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 

perfuming agents. 

. . ·-. ···.- ... -··-···-· --: 
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Suspensions, in addition to the active compounds, may contain suspending 

agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and 

sorbitan esters, microcrystalline cellulose, aluminum metabydroxide, bentonite, agar­

agar~ and tragacanth, and mixtures thereof. 

S Compositions for rectal or vaginal administration are preferably suppositories 

which can be prepared by mixing the compounds of this invention with suitable non­

irritating exclpients or carriers such as cocoa butter, polyethylene glycol or a 

suppository wax which are solid at room temperature but liquid at body temperature 

and therefore melt in the rectum or vaginal cavity and release the active compound. 

10 Compounds of the present invention can also be administered in the fonn of 

liposomes. As is .known in the art, liposomes are generally derived from 

phospholipids or other lipid substances. Liposomes are form~ by mono- or multi­

lamellar hydrated liquid crystals that are dispersed in an aqueous medium. Any non­

toxic, physiologically-acceptable and metabolizable lipid capable of forming 

15 ·nposomescan·beused'; ·Thepresent..,compositions in liposome.fonn can contain, in 

addition to a compound of the present invention, stabilizers, preservatives, excipients, 

and the like. The preferred lipids are the phospholipids and the phosphatidyl cholines 

(lecithins), both natural and synthetic. 

Methods to form liposomes are lmown in the art. See, for example, Prescott, 

20 Ed., Methods in Cell Biology, Volume XIV, Academic Press,, New York, N.Y. 

(1976), p. 33 et seq. 
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The compouncls of the present invention may be used in the fonn of 

pharmaceutically-acceptable salts derived from inorganic or organic acids. By 

''pharmaceutically-acceptable salt" is meant those salts which are, within the scope of 

sound medical judgment, suitable for use in contact with the tissues of hmnans and 

S lower animals without undue toxicity, irritation, allergic response and the like, and are 

commensurate with a reasonable benefit/risk ratio. Pharmaceutically-acceptable salts 

are well-known in the art. For example, S. M. ·Berge, et al. Describe 

pharmaceutically-acceptable salts in detail in J. Pharmaceutical Sciences, 1977, 66: 1 

et seq. The salts may be prepared in situ durilig the final isolation and purification of 

10 the compounds of the invention or separately by reacting a free base function with a 

suitable aeid; Representative ·acid addition salts include acetate, adipate, alginate, 

citrate, aspartate, benzoate, benzeneslilfonate, bisulfate, butyrate, camphorate, 

camphorsulfonate, digluconate, glycerophospbate, hemisulfate, heptanoate, hexanoate, 

fumarate, hydrochloride, hydrobromide, hydroiodide, 2•hydroxyetbanesulfonate· 

15 · ·· (isethioiµrte); lactate,..malea~ -metbanesulfonate, 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 

quatemized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and 

20 butyl chlorides, bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl 

and diamyl sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl 

chlorides, bromides and iodides; arylalkyl halides like benzyl and phenethyl bromides 
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and others. Water or oil-soluble or dispersible products are thereby obtained. 

Examples of acids which may be employed to form pharmaceutically acceptable acid 

addition·salts include such inorganic acids as hydrochloric acid, hydrobromic acid, 

sulphuric acid and phosphoric acid and such organic acids as oxalic acid, maleic acid, 

5 succinic acid and citric acid. 

Basic addition salts can be prepared in situ during the final isolation and 

purification of compounds of this invention by reacting a carbo:Kylic acid-containing 

moiety with a suitable base such as the hydroxide, carbonate or bicarbonate of a 

pharmaceutically acceptable metal cation or with ammonia or an organic primary, 

I 0 secondary or tertiary amine. Pharmaceutically-acceptable basic addition salts include 

cations based on alkali metals or alkaline earth metals such as lithium, sodium, 

potassium, calcimn, magnesium and aluniinum salts and the like and nontoxic 

quaternary ammonia and amine cations including ammonium, tetramethylammonium, 

tetraethy1ammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 

15 diethylamine, ethylamine·and the like;· Other representative organic amines useful for 

the formation of base addition salts include ethylenediamine, ethanolamine, 

diethanolamine, piperidine, piperazine and the like. 

Dosage forms for topical administration of a compound of this invention 

include powders, sprays, ointments and inhalants. The active compound is mixed 

20 under sterile conditions with a pharmaceutically-acceptable carrier and any needed 

preservatives, buffers, or propellants which may be required. Opthalmic 
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formulations, eye ointments, powders and solutions are also contemplated as being 

within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions 

of this invention may be varied so as to obtain an amount of the active compound(s) 

5 that is effective to achieve the desired therapeutic response for a particular patient, 

compositions, and mode of administration. The selected dosage level will depend 

upon the activity of the particular compound, the route of administration, the severity 

of the condition 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 

.10 compound at levels lower than required for ~ achieve the desired therapeutic effect 

and to gradually increase the dosage until the desired. effect is achieved . 

. Generally dosage levels of about 0.1 to about 50 mg, more preferably of about 

5 to about 20 mg of active compound per kilogram of body weight per day are 

administered orally or intravenously to a mammalian patient. If desired, the effective 

lS · ·· daily dose-may be divided into multiple doses -for purposes of administration,.e.g. 

two to four separate doses per day. 
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Preparation of Compounds of the Invention 

The compounds and proces8es of the present invention may be better 

understood in connection with the following synthetic Schemes which illustrate the 

5 methods by which the compounds of the invention can be prepared. 

Scheme 1 

10 

Scheme 1 describes the synthesis of a typical cinnamide-substituted diaryl 

sulfide 4 through an aldehyde intermediate 2. Aldehyde 2 is prepared by reaction of a 

thiophenol (for example 2,4-dichlorothiophenol, 2-bromothiophenol, or the like) with 

15 halo-substituted benz.aldehyde derivative 1 (e.g. 2-chlorobenzaldehyde, 3-chloro,4-

fluorobenzaldehyde, or the like) in the presence of base (e.g. sodium carbonate, 

triethylamine, or the like) and a polar solvent (e.g. dimethylfonnamide, 

dimethylsulfoxide, or the like) . The aldehyde group is homologated to the 

conesponding cinnmnic acid 3, using an acetate equivalent {for example, malonic 

20 acid, triethoxyphosphonoacetate, or the like) in the presence of an appropriate base 

and solvent. In some cases, it may be necessary to hydrolp.e an intennediate ester 

(for example using sodium hydroxide in alcohol). The acid group is activated (for 
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example using tbionyl chloride, or dicyclohexylcarbodiimide and N-

hydroxysuccinimide, or the like) and reacted with a primary or secondary amine (for 

example, 6-aminohexal)ol, pyrrolidone-3-propylamine, or the like) to provide the 

desired analog 4. In one variant, a halo-acetophenone can replace hem.aldehyde 2; the 

5 resultant cinnamides 4 are substituted with a methyl group at the 3-position. 

x 
~COOH 

R• 
I 

Scheme2 

6 7 

10 Alternatively, the order of these coupling steps may be reversed (Scheme 2). 

A substituted halocinnamic acid 5 (e.g. 3-chloro-2-nitrocinnamic acid or the like) may 

be coupled with a primary or secondary amine (e.g. N-acetylpiperazine or the like) as 

described above to give the corresponding amide 6. The halo-group can then be 

displaced with-a substituted tbiophenol in the presence of base to provide.the product 

.15 7. 

Scheme3 
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A number of the compounds described herein may be prepared from 

intennediate benzylic alcohols like 8 (Scheme 3) Activation of the alcohol moiety 

(for ~pl~ using phosphorus tribromide or methanesulfonyl chloride and lithium 

5 halide in dimethylfonnamide) and displacement with a primary or secondary amine 

10 

(e.g. morpholine, N-fonnylpiperazine or the like) provides analogs with stmctures 

related to 9. Alternatively the alcohol may be oxidized (for example using TPAP or 

PCC or the like) to give aldehyde 10. 

Scheme4 

11 

HNRA 
Pd(O) 

Cinnamides like 13 may be prepared from halo-substituted derivatives 11 by 

palladium-mediated coupling [e.g. using tetrakis (crtolyl phosphine) palladium (0), 

15 P~(dba)3, or the like] with acrylamide derivatives 12 (Scheme 4). In similar manner, 

anilino-cinnamides like 16 can be prepared by palladium-mediated coupling of amines 

15 with halo-cinnamides 14. 
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Schemes 

p~ .. 
17 

RONO 

M+X-

PCTIUS00/088!15 

s • x 

P~c~Rz 
11 

S In some cases, functional groups on the aromatic rings can be modified to 

produce new analogs (Scheme 5). For example, a nitro group in compounds like 17 

may be reduced (for example, with tin(ll) chloride, or by catalytic hydrogenation, or 

the like) to the corresponding amine 18. This amine may then itself be converted to a 

halogen, for example by diazotization using nitrous acid or t-butyl nitrite in the 

10 presence of a metal halide salt like cupric bromide, providing analog 19. 

Scheme6 

ROOC........._,s~R1fte _.._ __ [ ~~ l s>-
2D 11 x 22 

r p .. 
15 

It is also possible to assemble cinnamide-substituted diaryl sulfides in a 

"reverse" sense (Scheme 6). Thus, for example, compound 20, prepared as described 

in Scheme 1, may be deprotected by treatment with base (e.g. potassium t-butoxide or 

the like) to provide thiolate anion 21, which may be reacted with an activated 
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haloarene (e.g. 2,3-dichlorobenzaldehyde, 3-chloro,4-fluorobenzaldehyde or the like) 

to provide the corresponding product ll. Alternatively, this same thiolate anion may 

be coupled with unactivated aryl halides (e.g. aryl bromide or Aryl iodides) using a 

metal-catalyzed Ullman coupling procedure (for example, using a palladium or nickel 

5 catalyst) to give product 23. 

A further method for producing diarylsulfide cinnamides is shown in Scheme 

7, wherein the diaryl sulfide is formed through coupling of a suitably protected aryl 

thiol 28 to an activated cinnamate ester 27. Substituted phenol 24 may be brominated 

to give bromophenol 25. Heck-type coupling of bromide 25 with an appropriate 

1 O olefinic substrate, for example methyl acrylate, is effected with palladium catalysis, 

leading to the cinnamate ester 26. The phenol is then activated towards further 

reaction, for example by conversion to the corresponding triflate 27 under standard 

conditions. The required protected thiol 28 may be prepared by the method ofXXX 

(Tetrahedron Lett. 1994, 35, 3221-3224), by coupling an aryl halide or triflate with 

15 triisopropylsilyl thiol under p~adium catalysis. The two partners 27 and 28 are then 

reacted in the presence of a fluoride source, for example cesium fluoride, to provide 

the diarylsulfide cinnamate 29. Hydrolysis is accomplished by basic media, such as 

lithium or sodium hydroxide in water-THF, and the resulting acid 30 is coupled to 

amines under standard amide-bond forming conditions (for example, EDCIHOBt) to 

20 produce the amides 31. 
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Tf;iO '" 
pyridine 

o"C 

Brz ... 

rT 

76 

Scheme7. 

~ 
0 

25 28 

ArBr, Ari or ArOTf 
TIPSSH,KH CsF 

~ 
27 

29 

R, 
Ar'S~R2 ~ 

~N.R.i 
0 

31 

basic 

hydrolysls 

Ar·S~Rz 
~OH 

as In Scheme 1 

0 
30 

A method for preparing cinnamides bearing two arylthio groups is outlined in 

Scheme 8. Commercially available difluoro cinnamic acid 32 was coupled with an 

· S · amine, using ·standard conditiom, and this derived amide 33 was reacted with excess 

aryl thiol to provide the bis-sulfide 34. 

Schemes 

~H 
1. (COC1)2, DMF 

2. R~H 
a 

33 34 

10 

Compounds which contain trifluoromethyl groups on the cinnamide-portion of 

inhibitors were made by the method shown in Scheme 9. According to the method of 
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XXX (Ref), Diels-Alderreaction between l,1,1,4,4,4-hexafluoro-2-butyne and2-

methylfuran led to bicyclic ether 35, which was rearranged with. Lewis acid (for 

example, boron trifluoride etherate) to the phenol 36. The methyl group is then 

converted to the corresponding aldehyde 37 by bromination followed by reaction with 

5 dim.ethylsuJfoxide. Using the analogous procedures described for Scheme 1 above, 

10 

the phenol was activated and condensed with tbiols under basic conditions to afford 

diarylsulfide aldehydes 38, and further converted to cinnamides 39 by the previously 

described procedures. 

1. NBS .. 
as in Sdleme 1 

Scheme9 

--·- f3\Y~ 
F3c.lt-" 

35 

1. Tfz(>orPhNTf2 

2. ArSH, Csz(X):, 

39 

CF a 
Bf3•0Et2 ~CF, 
---~ l;l.CHa 

36 

tvs~.J:3 ... cFa 

UCHO 
38 

Cinnamides bearing more complex substituted piperidine amides can be 

produced by the methods outlined in Scheme 10 and 11. Cinnamic acids 40 are 

coupled to spiro-hydantoin piperidine 41, and the derived amide 42 is first reacted 

with an activating reagent (for example di-tert-butyl dicarbonate), and then 

15 hydrolyzed to the amino acid 43. The derived amino group may then be reacted 

further, for example with acid. anhydrides or acid chlorides, to produce amides 44. 
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Scheme 10 

amide coupling 

42 

(RC0)20 S ~ OH ~ c) 
N'~· '"""'" 

0 
44 

Further derivatives of piperidine amides can be obtained by coupling of 

piperidinone 45 with cinnamic acids 40, as sho'Wn in Scheme 11. Standard coupling 

5 conditions lead to amide 46, which is first reduced to the corresponding alcohol, then 

hydrolyzed to afford hydroxy acid 47. 

Scheme 11 

amide coupling 

47 

I) LIOHITHFIHzO 

ii)NaB~ 
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Also included in this invention are compounds derived from coupling of 

amines, or amino acid derivatives (such as a-amino esters) to the carboxylic acid 

·group of cinnamides 48, using standard coupling and hydrolysis methods, as outlined 

in Scheme 12. Thus, amides 49 are produced directly from amine coupling reactions. 

· 5 Amino acid esters are coupled to 48, and the derived esters are hydrolyzed to the 

corresponding acids 50. 

48 

Scheme 12 

RN~ 

amide coupll"j. 

R 
1.H2NAyocH3 

0 
amide coupll"i 

2. NaOH 

Rt 0 

Ar"'S~~ ~NHR 
~~._) 

0 
49 

50 

Inhibitors bearing substituted piperazine (or homopiperazine) cinnamides may 

10 be produced by the methods desCrlbed in Scheine 13. The methods described may be 

utilized to produce piperazine amide 51. Secondary amine 51 then serves as educt for 

preparing amides 52, through standard coupling reactions. Alternatively, 51 may be 

converted to tertiary amines 53, through standard reductive alkylation methods (for 

example, condensation with an aldehyde in the presence of a reducing agent such as 

15 sodium triacetoxyborohydride). 
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Scheme 13 

R~H. coupling 

orRCOCI 

RCHO 

NaBH(OA~ 
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0 

12 

53 

A process for preparing analogs with amino substitutions of the aryl portion of 

5 the sulfides is illustrated in Scheme 14. The intermediate triflate 27 is reacted with 

halo-substituted thiophenols 54 (X =Br, Cl, OTf, OTs) under basic catalysis, to 

provide the sulfide derivative 55. ··.The haiogen or activated hydroxyl is then 

substituted with an amine, USing the method of Buchwald (Old, D. W.; Wolfe, I. P.; 

. . 

Buchwald, S. L. J. Am. Chem. Soc. 1998, 120, 9722-9723). Similar transition-metal 

1 O ··eatalyzed reactions may be applied, for-example,·the·method of Hartwig {Hamalln, B. 

C.; Hartwig, J. F. J. Am. Chem. Soc. 1998, 120, 7369-7370). The NR3~ group may 

constitute a cyclic or acyclic group, optionally substituted with additional 

functionalities that may enhance the activities of the compounds, and that further 

synthetic transformations familiar to those skilled in the art may be applied. For 

15 instance, ester groups may be hydrolyzed to the corresponding carboxylic acids or 

amides. The derived anilino sulfides may then be processed as described above to 

produce the cinnamides 56. 
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Scheme14 

R, 

·~·~ 
basic .. 

catalysis 

0 
64 27 

. ~ 

~~s~· R:l 
----- V .!JP OCH3 Pd(O) catalyst 

0 
66 

As In Scheme 1 
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Scheme 15 presents a synthesis of a particular class of substituted aniline 

derivatives bearing a carboxylic acid. A cyclic amino acid 58 may be converted into 

the corresponding t-butyl ester 61, through the intermediacy of carbamate 59 and ester 

60, using standard synthetic methods. The amino ester 61 was then reacted with 2-

5 fluoronitrobenzene with mild basic catalysis (for example, cesium fluoride, potassium 

bicarbonate), to provide the aniline derivative 62. The nitro group may then be 

transformed into an iodo-substituted derivative 64, by first conversion to the aniline 

63, followed by standard diazotization and reaction of the diazonium salt with 

potassium iodide (among other similar methods for this Sandmeyer reaction). Using 

10 the method outlined in Scheme 7, the iodide 64 may be converted to the TIPS­

protected arylthiol 65. In a sequence analogous with that described in Scheme 7, silyl 

thioether 65 may be reacted with cinnamide triflate 27 in the presence of a fluoride 

source (for example, cesium fluoride), and thus converted to the diarylsul:fide 66. 

Standard synthetic 1ransfonnations (ester hydrolysis, amide coupling, and tert-butyl 

15· · ester cleavage) pro.vides the desired acid 68, through intermediate ester 67. 

Compounds bearing elaborated ether groups on the arylsul:fide ring were made 

according to Scheme 16. Methyl ether cinnamate esters such as 69 were hydrolyzed 

to the corresponding acids, and then the methyl ether was cleaved with boron 

tribromide (or alternatively using similar ether cleaving agents, such as trimethylsilyl 

20 iodide) to provide the hydroxy acids 70. Standard coupling methods provided the 

amides 71, which were then alkylated on the phenolic group using an appropriate 

alkyl halide 72 (where L is a linking group consisting of an acyclic or· cyclic alkyl, or 



-==--=-'7:::: 

WO 00/5.9880 PCT/US00/08895. 

83 

heterocyclic group) or lactone (m=l,2) in the presence of a base (such as potassium. 

tert-butoxide, sodium hydride, or cesium carbonate). Alternatively, the phenolic 

group was alkylated with an ester-bearing alcohol 73, using Mitsunobu conditions. 

The resulting ester-bearing etheis 74 were then hydrolyzed to the corresponding acids 

5 75 using standard hydrolysis conditions. Alternatively, the ester of 74 may be tert­

butyl, in which case acidic deprotection to acid 75 would be employed (for example, 

using trlfluoroacetic acid in dichloromethane, or hydrochloric·acid in dioxane) . 

•• ? ·~-·. ·: 
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Scheme 15 

0 0 NH r~~ d'°H ~ ClaC-b+ )~ Cbz-CI 
. N~)n Pd/C N )n N )n .. (P}n NaOH .. • I 

H H20, Et20 Cbz BFa.Et20 Cbz ethanol H 
58 o0c 59 THF, r.t.,N2 60 61 

F Jt~ ON02 c:~)n 
)t~ 

C:~)n . 1. NaN02 
.& 

Pd/C, H2 

&N02 
.. 

CsF, toluene I ethanol 
reflux 

.JyNH2 H~O~ 
V 2.Kl,urea 

62 

1. TIPS-SH/KH, THF, 0 °c 

R1 
TfO~R2 
~oc~ 

. 0 

27 

68 

}~ 
c:~)n 
~S-SifPr)a v 

66 

1. 65, NMP, CsF,-20 °c 

2. LiOH; THF:MeOH:H20 
formic acid , pH2 

63 0°Cto r.t. 64 

EDC, HOBt.H20 
HNRsfts 
4-methylmorpholine, DMF 

)lo~ 
50% TFA/CH2C'2 (~ }n R 

'4 &~1 "111:! S ~ R2 r.t., 24 hrs I I . 
.6 .& u NR3fts 

67 0 
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t. UOH.t\O 

2. BBr, or TMSI 

OH R, 

~ 
70 

ffsC>iC-<l)-Br (72), K01Bu, DMF 

J:J)m• KdBu, DMF 

or 
Rs~C-(L).()H (73), DlAD. Ph3P 

71 

0 

74 

Related compounds bearing elabmated funclionalized amino substituents were 

S made according to Scheme 17. Trifiate 27 was reacted with an amino thiophenol to 

produce the diarylsuJfide cinnamide 76 in a.similar manner to that described in 

Schemes l, 2 and 7. The cinnamate ester was hydrolyzed to give acid 77, which was 

coupled under standard conditions to provide amide 78. The amino group of 78 then 

underwent reductive alkytation with an ester-bearing alkyl aldehyde. using standard 

10 conditions (or altemativeJy using sodium uiacetoxyborohydride) to provide lhe 

secondary amine 7fJ. The ester ftmctionality was hydrol~ to the coaesponding 

acid salt 80. 

An alternative sumegy for producing intermediate 78 is shown in Scheme 1 B. 

Niuo.subsdmtcd tert-butyl ester derivative 81 {prepared according to Scheme 14, 
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using the tert-butyl analog of cinnamate 27) was cleaved to the carboxylic acid, 

converted to the cinnam.ide using standard conditions, and then the nitro group was 

reduced using iron powder in aqueous ammonium chloride solution. 

R1 
T~R2 H2"~SH 
~OCH: V 

0 

27 (1.1 equiv) 

78 

i 1) CHO(CHvnC~R 
Toluene, 

2) AcOH, NaCNBH3 

Scheme 17 

DMF 

EDC, HOBt ... 
HNR.JR5, DMF 

I LiOH f THF/H20 

H N R1 
2r.\~sA~2 
V ~OH 

77 0 

ON a OR 

,~s~~ ... , ...... ~ .. 

V ~NR4Rs 

o=<. .. . . 
--·---~>' 

H~\~S~R2 
V ~NftiRs 

0 
79 ° 80 

Scheme 18 

1. TFA 
2. EDC, HOBt, HNR3fti 

78 
3. Fe, NH4CI 

81 
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A modified method for the preparation of analogs bearing 2,3-bis-

(tritluoromethyl)cinnamides is illustrated in Scheme 19. Commercially available 

acrylic acid 82 was esterified with ethyl iodide, and the ester 83 was condensed with 

1,l,1,4,4,4-hexafluoro-2-butyne at 110 °C to give the hicyclic adduct 84. The bicyclic 

5 ether was then converted to the corresponding phenol 85 using a Lewis acid (for 

10 

example boron tritluoride-etberate). Phenol SS was the utilized as illustrated in 

Scheme 7 or Scheme 14 to prepare the desired inhibitors. 

Scheme 19 

0 
0 Etl, iPr2NEt ~ .... O...~.Jl -. OEt V ~ OH CHaCN 

82 

... 

83 

CF3 
HO~CF3 

~Et 
0 

85 

110°c 

3M,THF 
24hrs 

J::· 
OEt 

84 

Scheme 20 illustrates an alternative method for preparing substituted 

anilinosulfides 57. Cinnamate ester 55 was converted to the corresponding tert-butyl 

ester 87, via reaction of acid 86 with tert-butyl trichloroacetimidate under Lewis acid 

15 catalysis. The bromide 87 was then coupled with an appropriately :functionalized 

amine (i11ustrated in Scheme 20 with ethyl pyrrolidinecarboxylates) using palladium 
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catalysis (for example, using the conditions of Buchwald or Hartwig noted for 

Scheme 14). The resultant substituted anilines 88 were then first cleaved to acids 89 

using acidic conditions (TF A, HCI, or similar known deprotections for tert-butyl 

esters), then the acids 89 were coupled to amines~ using standard conditions 

5 to provide amides 90. The ethyl ester group of90 was then hydrolyzed using lithium 

or sodium hydroxide in aqueous media to produce acids 91. 

Compounds with a 2,6-disubstitution pattern on the cit1namide ring system 

were made according to the method of Scheme 21. Commercially available 4,6-

dichlorosalicylaldehyde was condensed with aryltbiols under basic conditions to 

10 provide the diarylsulfide 92. The phenolic group was protected with allyl bromide, 

providing the 0-allyl derivative 93. The method outlined in Scheme 1 was used to 

prepare the corresponding cinnamic acid 94, then the allyl group was removed using 

palladium(O)-catalyzed transfer to morpholine, thus producing hydroxy cinnamic acid 

95. The acid group was coupled to a cyclic amino ester (IFO, 1, 2; R =Me, Et) under 

15 standard conditions::to yi~lcl th~ amide ~6.-.. Basic hydrolysis conditions reveal the acid 

97. 
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~OH 
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EXAMPLES 

The compounds and processes of the present invention may be better 

understood in connection with the following Examples, which are intended as an 

5 illustration of and not a limitation upon the scope of the invention. 

10 

Example t 

f2.4-Dichlorophenyllf2-( E-({6-hvdrox,yhexylamino)carbonyl)ethenyl)phenyl] sulfide 

Example IA 

2-[(2.4-Dichlorophenyllthiolbenzaldehyde 

To a stirred solution of2,4-dichlorotbiophenol (2.0 g, 11.2 mmol) in 25 mL of 

anhydrous DMF was added potassium carbonate (3.09 g, 22.4 mmol)t followed by 2-

chlorobenzaldehyde (1.26 mL, 11.3 mmol). The mixture was then heated under 

1 S . nitrogen atmosphere at 70. °C for S-hours. The-reaction mixture was then allowed to 

cool to room temperature and partitioned between ether and water. The aqueous layer 

was extracted with ether once and the combined organic layer was washed with water 

and brine, dried over sodium sulfate and condensed in vacuo. The crude product was 

purified via silica gel flash chromatography, eluting with 5-10 % ether/hexanes, to 

20 give 2.62 g (9.25 mmol, 83%) of the desired aldehyde as a colorless oil, which 

solidified slowly upon ·standing at room temperature. 
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Example lB 

trans-2-£(2.4-Dic9Jorophenyl)thio]cinnamic acid 

A mixture of the aldehyde (1.50 g, 5.3 mmol) from Example lA, malonic acid 

(l.21 g, 11.6 mmol), piperidine (78.6 µL, 0.80 rinnol) in 8.0 mL of anhydrous 

5 pyridine was heated at 110 °C .for 2 hours. Gas evolution ceased during this period. 

10 

Pyridine was then removed under vacuum. Water and 3N aq. HCl were then added 

with stirring. The desired cinnamic acid was then collected through filtration, washed 

with cold water and dried in a vacuum oven overnight to give 1.56 g (4.8 mmol, 91 

%) of white solid. 

Example IC 

(2.4-Dichlorophenyllf2-( E-CC6-hydroxyhexylaminolcarbonyllethenyl)phenyl] sulfide 

A suspension of the acid (284 mg, 0.87 mmol) from Example lB in 5 mL of 

methylene chloride was stirred with {COCl}i {84 µL, 0.97 mmol), and one drop of 

15 DMF under nitrogen.atmosphere for-90-minutes; ... The solventwas then removed 

under vacuum. The residue {COC1)2 was removed with benzene (2x) in vacuo. To a 

separate flask, previously filled with 6-amino-1-hexanol (12 mg, 0.10 mmol), Hunig's 

base (22.8 µL, 0.13 mniol) and DMAP {1.1 mg, 0.008 mmol) in 2.0 mL of CH2Cl2, 

the acid chloride {30 mg, 0.087 mmol) in 1.0 mL of CH2Cl2 was then dropped in 

20 slowly. After 30 minutes, the reaction mixture was poured into 3N HCl and extracted 

with ethyl aceetate {EtOAc). The organic layer was washed with brine, dried with 

N32SO., condensed under reduced pressure. The crude product was purified by 
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preparative TLC to give 21.0 trig (90 o/o) of the title compound as a colorless oil. 1H 

NMR.(CDC13, 300MHz)31.31-1.48 (m,4H), l.48-1.70 (m, 4H), 3.37 (q,J= 6.7ffz. 

2H), 3.65 (t, J==·6.3 Hz, 2H), S.63 (br s, lH), 6.36(d,J=15.9 Hz, lH}, 6.71 (d,J= 

9.3Hz, IH), 7.0S(dd,J=2.4,8.7Hz, lH), 7.31-7.49(m,4H), 7.6S(dd,J=2.1, 7.5 

5 Hz, lll), 7.99(d,J=1S.9Hz, lH). MS (DCIINHj (M+NIJ.t atm/z441, 443, 445. 

Exam.ple2 

(2,4-Dichloropbenyl)[2-( E-«3-Cl-imidazolyllmopylamino>carbonyl) 

ethenyl)phenyll sulfide 

10 The title compound was prepared by the procedures described in Example 1 C 

substituting 6-amino-l-hexanol with 1-(3-aminopropyl)imidazole. White powder; 1H 

NMR(d6-DMSO, 300 MHz) o L88 (p,J= 7.7 Hz, 2H), 3.11('bJ=7.7Hz,2H), 3.97 

(t,J=1.7Hz, 2H), 6.63(d,J=15.9 Hz, lll), 6.70 (d,J= 8.7 Hz, IH), 6.89 (d,J== 0.9 

Hz, lH), 7.17(d,J=0.9Hz, IH), 7.33(dd,J=2.7, 8.7Hz, 1H), 7.46-7.6S(m,4H), 

15 .. 7.72 (d,J==2.7Hz,1H), 7.78(d,J=15.9~1-H), 7.80 (d,J= 8.7Hz, 1H), 8.24 (t,J' 

= 5.9 Hz, lll). MS (DCI/NH3) (M+Ht at mlz 448, 450, 452. Analysis calculated for 

C21H1~301Cl2S1·0.87 H20: C, 56.30; H, 4.67; N, 9.38. Found: C, 56.30; H, 4.56; N, 

9.27. 

20 Example3 

(2.4-Dichlorophenyl)[2-chloro-4-( ,&.{{2-hydroxyethylamino)carbonyl) 

ethenyl),phenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 

substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-bemadehyde, and 6-amino-

1-hexanol with ethanolamine. Colorless oil; 1H NMR (CDC13, 300 MHz} 8 3.57 (q, J 

= 7.65 Hz, 2H), 3.71 (q, J= 1.65 Hz, 2H), 6.06 (br s, lH), 6.40 (d, J= lS.3 Hz, lH), 

5 6.96 (d,J= 8.7 Hz, lH). 7.22-7.30 (m,4H), 7.49-7.60 (m, lH), 7.55(d,J=15.3 

Hz,lH). MS (APCI) (M+Ht at m/z 402, 404, 406. 408. Analysis calculated for 

C17H1~102Cl3S1·0.25~0: C, 50.14; H, 3.59; N, 3.44. Found: C, 50.16; H, 3.62; N, 

3.29. 

10 Example4 

(2.4-Dichlorophenyl)[2-chloro-4-C E-(C 6-hydroxyhexylaminolcarbonyll 

ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde. Colorless oil; 

. 15 1HNM,R(CJ?Cl3,}~0Mft~) 8J.42_(m,.4H), 1.S~(m,.4ff13.40 (q,J=;=6.7Hz,2H), 

3.65 (br m, 2H), 5.60 (brt, lH), 6.35(d,J=15.3 Hz, lH), 6.98 (d, J= 8.7 Hz, lH}, 

7.22-7.30 (m, 4H), 7.49-7.60 (m, lH), 7.55(d,J=15.3 Hz, ~H). MS (APCI) (M+Ht 

at mlz 458,460, 462, 464. Analysis calculated for ~1~N102Cl381·0.2~0: C, 

54.39; H, 4.90; N, 3.02. Found: C, 54.40; H, 4.85; N, 2.71. 

20 Examples 

(2.4-Dichlorophenyll[2-chloro-4-( E-CCbis-(2-hydroxyethyllaminolcarbonyl) 

ethenyll phenyl] sulfide 
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The title compound was prepared by the procedures described in Example 1 

substituting 2-chlorobenzaldehyde with 3-chloro-4-tJ.uoro-bemadehyde, and 6-amino-

1-hexanol with dietbanolamine. Colorless oil; 1H NMR (CDCl~ 300 MHz) a 2.99 (hr 

s, 2H), 3.67 (brm, 4H), 3.88 (t,J= S.l Hz, 2H}, 3.94 (t,J= S.1Hz,2H), 6.94 (d,J= 

5 15.3 Hz, IH), 6.97 (d, J= 8.1Hz,111), 7.21-7.32 (~ 3H), 7.50-7.54 (m, HI), 7.58 (d, 

J = 2.4 Hz, IH), 7.58 (d, J = 15.3 ~ lH). MS (APCI) (M+Ht at mlz 446, 448, 450, 

452. Analysis calculated for C1J{18N10 3Cl3S1• 1.09H20: C, 48'.93; H, 4.36; N, 3.00. 

Found: C, 48.88; H, 4.00; N, 3.01. 

10 Bxample6 

C2.4-Dichlorophenyll[2-chloro-4-(E-{(3-Cl-pyrrolidin-2-only)pro_py1aminolcarbonyl) 

eth@nyl).phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2-cblorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde, and 6-amino-

l S 1-hexanol with 1-(~.".l;UD.inop«>pyJ.}2,.-pyrrolidinone. Colorless oil; 1H NMR (CDC13, 

300 MHz) 31.74 (qu,J=6.0 H~ 2H}, 2.09 (qu,J=7.S Hz,2H), 2.45 (t,J= 8.25 Hz, 

2H), 3.3~ (q, J=6.0 Hz, 2H}, 3.42 (q,J= 8.25 ~ 4H),. 6.46(d,J=15.6Hz, lH), 

7.02 {d, J= 8.7 ~ lH), 7.14-7.23 (m, 2H}, 7.30 (dd, J= 2.4, 8.7 Hz, lH}, 7.51 {d,. J 

= 2.4 Hz, lH), 7.51 (d, J = 15.6 Hz, IH), 7.60 (d,. J = 2.1 Hz, lH). MS (DCIINH:J · 

20 (M+Ht at m/z 483, 485, 487, 489. Analysis calculated for Cnfli1N20 2Cl3S.·0.57H20: 

C, 53.48; H, 4.52; N, 5.67. Found: C, 53.49; H, 4.60; N, S.65. 
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Example? 

(2.4-Dichlorqphenyll[2-Chloro-4-( E-CCl-moipholinyl)carbonylletbenyl)phenyll 

sulfide 

The title coDipotmd was prepared by the procedures described in Example 1 

5 substituting 2-chlorobenzaldehyde with 3-cbloro-4-fluoro-benzsdehyde, and 6-amino-

1-hexanol with morpholine. White solid; 1H NMR (CDC13, 300 MHz) a 3.59-3.80 (m, 

SH), 6.83 (d,J= 15.6 Hz, lH), 6.97 (d, J= 8.1 Hz, lH), 7.16-7.32 (m, 3H), 7.49-7~53 

(m, lH), 7.59 (d,J=2.4 Hz, lH), 7.59(d,J=15.6 Hz, lH). MS (DCI/NH3) (M+H)+ 

at mlz 428, 430, 432, 434. Analysis calculated for C1~16N102Cl3S1·0.46~0: C, 

10 52.22; H, 3.90; N, 3.20. Found: C; 52.20; H, 3.76; N, 3.12. 

Examples 

C2.4-Dichlorophenyl)[2-chloro-4=( E-«4-methylpiperaziJi-1-yllcarbonyl) 

; ethenyl)phenyll sulfide 

15 . The title componnd was.prepared by .. the-procedures,described in: Example 1 

substituting 2-cblorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde, and 6-amino-

1-hexanol with 1-methylpiperazine. Colorless oil; 1H NMR (CDC13, 300 MHz) 5 2.37 

(s, 3H), 2.51(brm,4H), 3.63-3.87 (brm, 4H), 6.85{d,J=15.6 Hz, lH), 6.98 (d,J= 

8.7Hz, lH), 7.19-7.25(m,2H), 7.27(dd,J=2.l,8.7Hz, lH), 7.52(t,J=0.9Hz, 

20 lH), 7.57 (d,J= 15.6 Hz, lH), 7.60 (d, J=2.1 Hz, lH). MS (DCIINH3) (M+Ht at 

mlz 441, 443, 445, 447. Analysis calculated for ~1~201Cl3S1•0.45H20: C, 53.39; 

H, 4.46; N, 6.23. Found: C, 53.37; H, 4.46; N, 6.07. 
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Example9 

(2.4-Dichlorophenyll[2-chloro-4-( E-C( 4-acetylpiperazin-1 ~yl)carbonyll 

ethenyllphenylJ sulfide 

5 The title compound was prepared by the procedures described in Example l 

substituting 2-chlorobenmldehyde with 3-chloro-4-ftuoro-bemadehyde, and 6-amino-

1-hexanol with 1-acetylpiperazine. White solid; 1H NMR (CDC13, 300 MHz) o 2.15 

(s, 3H), 3.50-3.58 (m, 2H), 3.58-3.85 (m, 6H), 6.85 (d, J = 15.3 Hz, lH), 6.96 (d, J = 

8.7 Hz, lH), 7.24-7.36 (m, 3H), 7.54 (d,J= 2.4 Hz, 1H), 7.61 (d, J= 15.3 Hz, IH), 

Jo 7.61 (d, J = 2.1 Hz, lH). MS {DCIINH3) (M+HY at mlz 486, 488, 490, 492. Analysis 

calculated for C21H19N20 2Cl3S1•0.8SH20: C, 51.99; H, 4.30; N, 5.77. Found: C, 52.03; 

H, 4.27; N, S.67. 

Example 10 

15 .... -· (2,4-DichlorophenyDf2=Chloro,4-C-E-((4.,(2-pyridyl}pipetazin~ 1-yllcarbonyl) 

ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example I 

substituting 2-chlorobem:aldehyde with 3-chloro-4-fluoro-benzadehyde, and &.amino-

1-hexanol with 1-(2-pyridyl)piperazine. White solid; 1H NMR (CDC13, 300 MHz) 5 

20 3.59 (brm, 2H), 3.69 (brm, 2H), 3.78 (brm, 2H), 3.86 (brm;2H), 6.64-6.72 (m, 2H), 

6.90(d,J=15.6Hz, 1H),6.99(d,J=8.7Hz, IH), 7.22·7.25 (m,2H), 7.3l(dd,J= 

2.4, 8.7 Hz, IH» 7.49-7.57 (m, 2H), 7.61 (d, J= 15.6 Hz, 1H), 7.62 (d,J= 2.4 ~ 
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lH), 8.19-8.24 (m, 1H). MS (DCIINH:J (M+HY at mlz 504, 506, 508, 510. Analysis 

calculated for CicH2oN30 1Cl3S1: C, 57.10; H, 3.99; N, 8.32. Found: C, 57.12; H, 4.06; 

N, 8.29. 

Example 11 

(2•CHydroxymethyl)phenyll[2-chloro-4-( E-«1-moipholinyllcarbonyll 

ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-mercaptobenzyl alcohol, 2-

10 · chlorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde, and 6-amino-1-hexanol 

with inorpholine. White solid; 1H NMR (CDC13, 300 MHz) a 3.50-3.62 (br m, 6H), 

3.65.:.3.74 (brm, 2H), 4.54 (d,J= 5.7 Hi, 2H),5.33 (t,J= 5.1Hz, lH), 6.62 (d,J= 

8.7 Hz, lH), 7.28 (d, J= 15.0 Hz, lH), 7.36 (d, J= 7.8 Hz, Ul), 7.42 (d, J= 15.0 Hz, 

lH), 7.43(dd,J= 1.8,8.7Hz, lH), 7.SO(dd,J=2.l,8.7Hz, lH), 7.55 (dd,J=2.l, 

. 1 S . 7.8 Hz, lH), 7 .68 {dd, J :;:=.J .S,.,.8.1 Hz, lH),. 8.02 (d;-J = 2J .. Hz, lH). MS (DCIINH3) 

(M+H)+ at m/z 390, 392. Analysis calculated for C~2oN103Cl1S1 ·0.09H20: C, 61.35; 

H, 5.20; N, 3.58. Found: C, 61.37; H, 5.48; N, 3.81. 

Example12 

20 C2-Bromqphenyll[2-chloro-4-C E-Ul-momholinyl)carbonyll ethenyl)phenvll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-bromotbiophenol, 2-chlorobenzaldehyde 
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with 3-cbloro-4-fluoro-bemadehyde; and 6-amino-1-hexanol with motpholine. White 

solid; 1H NMR (d(i-DMSO, 300 MHz) 8 3.S0-3.66 (br m, 6H), 3.66-3.79 (br m, 2H), 

7.0S (d,J= 8.7Hz, lH), 7.26(dd,J=2.1, 8.1 Hz, lH), 7.33 (dd,J=2.l, 8.1 Hz, lH), 

7.36(d,J=15.6Hz, lH), 7.39(dd,J= 1.8, 12.0Hz, lH), 7.45(dd,J=1.8,6.3 Hz, 

5 lH), 7.48(d,J=15.6 Hz,lH), 7.64 (dd, J= 2.1, 8.7 Hz, lH), 7.80 (dd, J= 2.8, 8.7 Hz, 

lH), 8.09 (d, J= 2.1 Hz, lH). MS (DCIINH3) (M+Ht at mlz 438,. 440, 442. 

Example 13 

C2.4-Dicblorophenyl)[2-chloro-4-C E-(( 4-(2-hydroxyethyllpipemzjn-1-vDcarbonyll 

10 ethemrllPheilvll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2-chlorobelmtldehyde with 3-chloro-4-tluoro-benzadehyde, and 6-amino-

1-hexanol with 1-hydroxyethylpiperazine. Colorless oil; 1H NMR (CDC13, 300 MHz) 

S 2.85-3.20 (br m, 6H), 3.84-4.19 (m, 6H), 6.80 (d, J= 15.3 ~ lH}, 6.94 (d, J= 8.1 

15 Hz, lH}, 7.22-7.38.(m, 31J1 7.S0-7.56 (m,- lH), 7.56-7.62 (m; lH), ·7+60 (d,-J= 15.3 

Hz, lH). MS (DCI/NHJ (M+Ht at m/z 471, 473, 475, 477. 

Example 14 

(2.4-Dichlorophenyl)[2-cbloro-4-( E-(( 4-(2-hydro:nethoxyeth!l)pjperazin-l-

20 yDcarbonyl) 

ethenyl}pheny11 sulfide 
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The title cQmpound was prepared by the procedures described in Example 1 

substituting 2-chlorobenzaldehyde with 3-cbloro-4-tluoro-benzadehyde, and 6-amino-

1-hexanol with 1-[2-(2-hydroxyethoxy)ethyl]piperazine. Colorless oil; 1H NMR 

(CDC13, 300 MHz) a 2.73 (brin, 6H), 3.58-3.68 (m, 2H), 3.68-4.00 (m., 8H), 6.84 (d,J 

5 . =15.3Hz, 1H),6.97(d,J=8.7Hz, lH), 7.20-7.34(m,3H), 7.54(d,J=7..SHz, lH), 

7.58 (d, J= 15.3 Hz, lH), 7.58-7.65 (overlapping d, lH). MS (DCI/NH3) (M+H)+ at 

m/z 515, 517, 519, 521. 

Example 15 

10 (2-Bromopheny1}[2-chloro-4-( E-«3-Chydroxymethyl)piperidin-1-yl>carbonyll 

ethenyl>nhenyll sulfide 

The title compound was prepared by the procedures described in Example I 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

with 3-chloro-4-tluoro-bemadehyde, and 6-amino-1-hexanol with 3-

... 15 ... hydroocymethylpipericline. 1.HNMR (DMSO-~ 300MHz) a 8.07 (d,J=.17.7 Hz,~·lH), 

7.80 (d,J= 7.7 Hz, lH), 7.63 (brd, J= 7.7 Hz, lH), 7.44 (d,J= 7.0 Hz, lH), 7.40 (br 

s, 2H), 7.35 (m, IH), 7.25 (dd 7.7, 1.5, lH), 7.06 (dd, J= 8.1, 2.9, lH), 4.57 (m., lH), 

4.45 (m, lH), 4.16 (brm, 2H), 1.2-1.8 (m., 8H). HRMS calculated for 

<;1H21N10 2S1Br1Cl1: 466.0243. Observed: 466.0247. 

20 

Example 16 

C2-Bromophenyll£2-chloro-4-C E-C(2-Chydroxymethyl)piperidin-1-yllcarbonyll 



WO 00/59S8D PCTJUS00/088!>5 

101 

ethenyl)phenvll sulfide 

The title compound was prepar~ by the procedures described in Example 1 

substituting 2,4-dichlorotbiophenol with 2-bromothiophenol, 2-chlorobenzaldebyde 

with 3-chloro-4-fluoro-bem.adehyde, and 6-amino-1-hexanol with 2-

5 hydroxymethylpiperidine. 1H NMR (DMSO-d6, 300MHz) 8 8.03 {m, lH), 7.79 (d, J-== 

7.8 Hz, lH), 7.61 (m, lH),.7.30-7.45 (m,4H), 7.23 (m, lH), 7.07(m, 1H),4.79(m, 

2H), 4.61 (m, 2H), 4.10 (m, IH), l.SO (m, 6H). HRMS calculated for 

C21H21N10 2S1Br1Cl1: 466.0243. Observed: 466.0247. 

10 BX@mple 17 

C2-Bromopheny1)(2-chloro-4-C E{(3-acetamidopyrrolidin-1-yllcarbonyl> 

ethenyl)phenyll sulfide 

The title· compound was prepared by the procedures described in Example 1 

substituting 2A-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

15 · with 3,;,cltloro4-fl.uoro-benzadehyde;and 6-amino.;.l'.;.hexanol with3-

acetamidopyrrolidine. 1H NMR (DMSO-~, 300MHz) 8 8.14 (m, lH), 8.07 {dd, J = 

9.8, 1.7 Hz, III), 7.80 (d, J-== 7.8 Hz, HI}, 7.64 (dd, J= 8.1, 1.7 Hz, IH), 7.25-7.47 

(m, 4H), 7.10 (t, J= 1.8 Hz, lH), 7.03 (dd, J= 8.1, 1.7 Hz, lH)~ 3.45-4.34 (m, 6H), 

2.02 (m, 2H), 1.81 (ap d, J= 1.4 Hz, lH). HRMS calculated forC21H2oN2C>iS1Br1Cl1: 

20 479.0196. Observed: 479.0183. 

Example 18 
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C2-Bromophepyll[2-chloro-4-C E-CC 4-hydroxy,piperidin-1-yllcarbonyl> 

ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

stibstituting 2,4-dichlorotbiophenol with 2-bromothiophenol, 2-chlorobem.aldehyde 

5 with 3-chloro-4-tluoro-benzadehyde, and 6-amino-1-hexanol with 4-

hydroxypiperidine. 1HNMR (DMSO-~, 300MHz) 8 8.08(d,J=1.7 Hz, lll), 7.80 · 

(dd,J= 8.0, LS.Hz, lH), 7.63 (dd,J= 8.3, 1.9 Hz, lH), 7.44 (ap dd,J=7.5, 1.4 Hz, 

. 2H), 7.40 (ap d, J= 3.7 Hz, 2H), 7.34 (dt,J= 7.6, 1.8 Hz, lH), 7.25 (dd,J= 7.5,1.7 

Hz lH), 7.05 (d,J= 8.1Hz,lH),4.76 (br s, lH), 4.01(m,2H), 3.72 (m, lH), 3.12 (m, 

10 lH), 1.75 (m, 2H), 1.32 (m, 2H). HRMS calculated for CzoH1~102S 1Br1Cl1 : 

452.0087. Observed: 452.0076. 

Example 19 

C2-Bromophenyl)[2-chloro-4-C E-«piperidin-I .. yllcarbonvll ethenyl)phenyll sulfide 

15 . , .. · The title compound was prepared by the procedures described in Example 1 

substituting 2io4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobem.aldehyde 

with 3-chloro-4-fluoro-benzadehyde, and 6-amino-1-hexanol with piperidine. 1H 

NMR (DMS~, 300MHz) 8 8.08(d,J=1.7 Hz, lH), 7.80 (dd,J= 8.1,J.4 Hz, lH), 

7.63 (dd,J= 8.1, 1.7 Hz, lH), 7.44 (ap dd,J= 7.6, 1.5 Hz, lH), 7.39 (ap d,J=4.8 

20 Hz,2H), 7.34.(dt,J=7.5, 1.6, lH), 7.24(dd,J=7.5, 1.7, lH), 7.05 (d,J=8.l Hz, 

IH), 3.65 (br m, 2H), 3.53 (br m, 2H), 1.62 (br m, 2H), 1.50 (br m, 4H). HRMS 

calculated for ~oH1~101S1Br1C11 : 436.0130. Observed: 436.0122. 
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Example20 

C2.4-Dichloro.pheizyll[2-chloro-4-( E-C(3-carboxvoiperidin-1-yllcarbonyl} 

ethenyl).phenyl] sulfide 

The title compound was prepared by the procedures described in Example l 

substituting 2-cblorobenzaldehyde with 3-chloro-4-tluoro-benzadehyde, and 6-amino-

1-hexanolwith nipecotic acid. Colorless oil; 1H NMR (CDC13, 300 MHz) 8 1.44-1.68 

(br m, lH), 1.68-2.00 (br m. 2H}, 2.51-2.67 (br m, III), 3.13-3.37 (br m, IH), 3.80-

10 4.12 (brm, Ul), 4.30-5.00 (brm, 3H), 6.86(d,J=15.3 Hz, lH), 6.99 (d,J= 8.7 Hz, 

lH), 7.16-7.24 (m, 2H), 7.29 (d,J- 8.7 Hz, lH), 7.47-7.55 (m, lH), 7.55 (d, J= 15.3 

Hz, Ul), 7.60 (hr d, lH). MS (APCI) (M+Ht at m/z 470, 472, 474, 476. 

Example21 

15 ··· {2.4-Dichlorqphenyl)f2..cbloro-4-{ E-« 4•carboxypiperidin-l-y})carbonyl) 

e1henyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2-chlorobenzaldehyde with 3-chloro-4-fluoro-benzadehyde, and 6-amino-

1-hexanol with isonipecotic acid. Colorless oil; 1H NMR (CDC11b 300 MHz) o 1.68-

20 1.85 (m, 2H), 1.98-2.09 (m,2H), 2.60-2.72 (m, lH}, 2.90-3.13 (brm, lH), 3.17-3.38 

(brm, lH), 3.93-4.12 (brm, lH),. 4.38-4.59 (bun, Ill), 6.86 (d,J= 15.3 Hz, lH), 

6.99(dd,J=8.7Hz, lH), 7.20-7.25(m,2H), 7.28(dd,J=l.8,8.7Hz, lH), 7.49-7.53 
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(m, lH}, 7.56 (d, J = 15.3 Hz, IH}, 7.60 (d, J = 1.8 Hz, IH). MS (APCI) (M+H)+ at 

mlz 470, 472, 474, 476. 

Example22 

5 C2-Bromophenyll[2-chloro+c E-CC 4-acetylhomopiperazin-1-yllcarbonyll 

ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2~bromothiophenol, 2-chlorobenzaldehyde 

with 3-chloro-4-fluoro-benzadehyde, and 6-amino-l-hexanol with 4-

10 ac~lhomopiperazine. 1HNMR(DMSO-d,;, 300MHz) 8 8.10 (m, lH), 7.81 (d,J= 

15 

. 7.7 Hz, IH), 7.64 (m, lH), 7.24-7.51 (m, SH}, 7.05 (m, lH), 3.39-3.77 (m, SH), 

1.97 (m, 3H), 1.68 (m, 2H). HRMS calculated for C22H22N20 2S1Br1Cl1: 493.0352. 

. Observed: 493.0352. 

Example23 . 

C2-Bromophenyll[2-chloro-4-( E-((thiom01;pholin-l-yllcarbonyI>ethenyl)phenyll 

sulfide 

~e title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

20 with 3-chloro-4-fluoro-benzadehyde, and 6-amino-1-hexanol with thiomorpholine. 1H 

NMR (DMSO-~, 300MHz) 6 8.10(d,J=1.S Hz, lll), 7.80 (d, J= 8.S Hz, lll), 7.64 

(dd, J= 8.1, 1.5 Hz, lH), 7.31-7.48 (m, 4H), 7.36 (m, IH), 7.26 (dd, J= 8.1, 1.8 Hz, 



W000/59880 PCT/US00/08895 

105 

ll:Ih 7.05 (dJ= 8.1Hz,lH),3.96 (m, 2H), 3.82 (m, 2H), 2.62 (m, 4H). HRMS 

calculated for C1,H11N10 1S1Br1Cl1; 455.9681. Observed: 455.9676. 

Example24 

5 (2-Bromophenyl)f2ooehloro-4-( E{<4-Cl-benzjmidazol-2-only)!)iperldin-l-yl)carbonvll 

ethenyl>ohenyll sulfide 

The title compound was prepared by the procedures des~ribed in Example 1 

substituting 2_,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobenmldehyde 

with 3-chloro-4-tluoro-benzadehyde, and 6-amino-1-hexanol with 4-(l-benzimidazol-

10 2-only)piperidine. 1H NMR (DMSO~, 300MHz) 3 8.14 (d, J= 1.5 Hz, lH), 7.80 

(dd,J= 7.9, 1.3 Hz, lH), 7.67 (dd,J== 8.1, 1.8 Hz, IH), 7.48 (ap s, 2H), 7.44 (dt,J= 

7.5, 1.2, lH), 7.34 (dt, J= 7.6, 1.6, lH). 7.26 (dd, J= 1.1, 1.8 Hz, ll:i), 7.22 (m, IH), 

7.06 (d,J= 8.1, lH), 6.97 (apd,J=2.6, 3H), 4.64 (m, lH), 4.48 (m, 2H), 2.79 (m, 

2H), 2.29 (~ 2H), 1.78 (m, 2H). HRMS calculated for C2.,H23N30 2S1Br1Cl1: 

15 · 568.0461. Observed: 568.0477. 

Example25 

C2-Bromophenyl)[2-chloro-4-( E-<(2-tetrahydroisoguinolinyl)carbonyll 

ethenyl)phenyll sulfide 

20 The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-bromotbiophenol, 2-chlorobell7.aldehyde 

with 3-chloro-4-fluoro-benmdehyde, and 6-amino-l-hexanol with 
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tetrahydroisoquinoline. 1H NMR (DMS~ 300Mllz) a 8.12 (d, J= 7.4 Hz, lH}, 

7.81(dd,J=7.7, 1.1 Hz, lH), 7.67 (dd,J= 8.3, 1.3 Hz, lH), 7.47 (m, 2H), 7.43 (dd,J 

= 7.5, 1.3 Hz, 2H), 7.34 (dt,J= 7.6, 1.7 Hz, lH), 7.27 (d 7.7 Hz, lH), 7.19 (m, 4H), ... 

7.05 (d, J= 8.1 Hz, lH}, 4.92 (s, lH), 4.72 (s, lH), 3.95 {t, J= 5.9 Hz, lH), 3.78 (t,J 

5 = 5.1 Hz, lH), 2.89 (t, J=53 Hz, lH), 2.83 (t, J=3.7, lH). HRMS calculated for 

Example26 

C2-Methylphenyll£2-trifluoromethyl+< E-«4-acetvlpinerazin-1-yllcarbonyll 

10 ethenyl>ohenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2".'methylthiophenol, 2-chlorobenzaldehyde 

with 4-fluoro-3-trifluoromethylbenz.adehyde, and 6-amino-l-hexanol with 1-
. ' 

acetylpiperazine. 1HNMR (CDC13, 300MHz) a 7.79 (s, IH); 7.63 (d, J = 15.4Hz, 

15 lH); 7.51 {d, J= 6.8 Hz, lH); 7Al".'7.33 (m, 3H); 7;28.(m, IH); 6.83·(d~·J=J5.4 Hz, 

lH); 6.79 (d, J = 6.8 Hz, lH); 3.80-3.60 (m, 6H); 3.57-3.SO (m, 2H); 2.34 (s, 3H); 

2.14 (s, 3H). MS (ESI) mlz 919 (2M+Nar. 897 (2M+H)'\ 471(M+Nar,449 (M+Hr. 

Example27 

20 C2-MethylphenyllC2-trifluoromethyl-4-C E-«1-momholinyllcarbonyll 

ethenyl)phenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 

substituting 2A-dicblorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 

with 4-fluoro-3-trifluoromethylbenzadehyde, and 6-amino-1-hexanol with 

morpholine. 1HNMR (CDCl3,, 300MHz) a 7.79 (s, lH); 7.63(d,J=14.0 Hz, lH); 

5 7.52 {d, J = 7.6 Hz, lH); 7.40-7.30 (m, 3H); 7.28 (~ lH); 6.87 (d, J = 14.0 Hz, UI); 

6.84 (d, J = 7.6 Hz, IH); 3.73 (br s, SH); 2.34 {s, 3H). MS (ESI) mlz 837 (2M+Nat, 

815 (2M+Ht, 408 (M+Ht. 

Example28 

10 (2-Methylphenyl)[2-trifluoromethvl4-( E-«2-Cl-momholinvllethvlamino)carbonyl) 

ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 

with 4-fluoro-3-trifluoromethylbemadehyde, and 6-amino-1-hexanol with 2-(1-

15 .... tnorpholinyl)ethylamine~- !HNMR"(CDC13,300MHz) o 7.80 (s, IH); 7.56(d,J=15.8 

Hz, lH); 7.50 (d, J = 8.1~lH);7.40-7.32 (m, 3H); 7.28 (m, lH); 6.79(d,J=15.8 

Hz, lH); 6.40 (d, J = 8.1Hz,lH);3.75 {t, J = 4.6 Hz, 4H); 3.51 (q, J = 5.5 Hz, 2H), 

2.57 (t, J = 5.8 Hz, 2H); 2.SS-2.48 (m, 4H); 2.34 (s, 3H). MS (ESI) mlz 923 

(2M+Na)+, 473 (M+Na)\ 451 (M+Hr. 

20 

Example29-

{2-MethylphenyllC2-trifluoromethyl-4-( E-C( 4-phenvlpiperazin-1-yllcarbonyl) 
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ethenyl).Phenyll sulfide 

The title compolDld was prepared by the procedures described in Example 1 

substituting 2,4-dicblorothiophenol with 2-methylthiophenol, 2-chlorobenzaldehyde 

with 4-tluoro-3-trifluoromethylbenmdehyde, and 6-amino-1-hexanol with 4-

5 phenylpiperazine. 1H NMR(CDC13, 300MHz) a 7.81.(s, lH); 7.64(d,J=16.0 Hz, 

lH); 7.51 (d, J = 8.2 Hz, lH); 7.40-7.27 (114 6H); 6.98-6.90 (m, 4H); 6.80 (d, J = 8.2 

10 

.. 
Hz, lH); 3.88 (br s, 4H); 2.23 (br s, 4H); 2.34 (s, 3H). MS (ESI) m/z 987 (2M+Nat, 

96S (2M+H)+, SOS (M+Nat, 483 (M+H)"'", 4Sl. 

Example30 

C2-Methylphenyll[2-trifluoromethyl-4-C E-CC3-Cl-pvrrolidin-2- . 

onlyl,propylaminolcarbonyll· 

ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 

15 : : substituting 2,4-dicJilorothiophenol with.:2-methyltbiophenol; 2.;chlorobenzaldehyde .. · 

with 4-fluoro-3-trifluoromethylbenzadehyde, and 6-amino-1-hexanol with 1-

pyrrolidin-2-only)propylamine. 1H NMR (CDCl3, 300MHz) a 7.78 (s, lH); 7.53 (d, J 

= 15.6 Hz, lH); 7.49 (d, J = 7.2 Hz, lH); 7.40-7.33 (m, 3H); 7.14 (m, lH); 6.80 (d, J = 

8.2 Hz, lH); 6.43 (d, J = 15.6 Hz, HI); 3.41 (m, 4H); 3.32 (q, J = 6.1 Hz, 2H); 2.43 (t, 

20 J = 6.6 Hz, 2H); 2.34 (s, 3H), 2.08 (m, 2H), 1.75 (m, 2H). MS (ESI) m/z 947 

(2.M+Nar, 925 c2M+er, 485 (M+Nar, 463 (M+H)"'". 
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Example31 

<kMethvlphenyllf2-trifluoromethvl-4-( E-((cyclopropylamino)carbonyD 

ethenyl)phenyll sulfide-

The title compound was prepared by the procedures descn"bed in Example l 

5 substituting 2,4-dichlorothiophenol with 2-methyltbiophenol, 2-cblorobenzaldehyde 

with 4-fluoro-3-trifluoromethylbenzaaehyde, and 6-amino-l-hexanol with 

cyclopropylamine. 1H NMR (CDC13, 300MHz) ~ 7.76 (s, lH); 7.56(d,J=15.4 Hz, 

lH); 7.50 (d, J = 8.4 Hz, lH); 7.40-7.30 (m, 3H); 7.28 (m, lH); 6.88 (d, J = 8.4 Hz, 

lH); 6.30 (d, J = 15.4 Hz. lH); 5.70 (br s, IH), 2.95 (m, lH); 2.34 (s. 3H); 0.85 (m, 

10 2H); 0.57 (m, 2H). MS (ESI) mlz 171 (2M+Nat. 155 (2M+Ht, 400 (M+Na)+, 378 

(M+HJ'". 

Example32 

(2.4-Dichlomphenyl)£2-nitro-4=( E-CC 4-acety.Jpiperazin-1-yl)carbonyll 

15 . . .. .. . - .. ethenyl)phenyl] sulfide 

Bxamplel2A 

1-Chloro-2-nitro+( E-{(4-acetvlpiperazin-1-yl)carbonvllethenyll benzene 

To a stirred solution oftrans-4-chloro-3-nitrocinnatnic acid (1.SO g, 6.59 mmol) 

20 and 1-acetylpiperazine (0.89 g, 6.94 mmol) in 20 mL ofDMF at room temperature 

was added EDAC (1.4 g, 7.30 mmol). The mixture was then stirred at room 

temperature for 2 hours. TLC indicated the complete consumption of the acid. Water 
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was then acided to quench the reaction and to precipitate out the product. Cinnamide 

was then collected through filtration and washed with cold water. The light yellow 

product was dried in vacuum oven overnight at 40 °C to give 2.04 g (6.03 mmo_l, 91.6 

%) of the title compound. 

Example32B 

C2.4-Dichlorophenynr2-nitro-4-C E-(( 4-acetylpiperazin~ 1-yllcarbonyll 

ethenyl>ohenyll sulfide 

. To a stirred solution of 4-cbloro-3-nitro-cllmamide (275 mg, 0.814 mmol) from · 

10 Example 32A in 1.0 mL ofDMF was added potassium carbonate (169 mg, 1.22 · 

mmol), followed by the dropwise addition of 2,4-dichlorothiophenol (146 mg, 0.815 

mmol). The mixture was then stirred at room temperature for 60 minutes. 

Completion of the reaction was indicated by the TLC. Water was then acided to 

precipitate the product. Filtration, washing with cold water, and drying in a vacumn 

15 -oven afforded 350 mg (0. 728 DlID:ol, 89%) of the titled·compound as light yellow 

solid. 1H NMR (d6-DMSO, 300 MHz) 8 2.05 (s, 3H), 3.42-3.50 {brm, 4H), 3.50-3.64 

(brm, 2H), 3.64-3.79 (brm, 2H), 6.83 (d,J= 8.7 Hz, lH), 7.44 (d, J= 15.3 Hz, lH), 

7.55 (d, J=15.3 Hz, lH), 7.63 (dd, J=2.7, 8.7 Hz, lH), 7.83.(d, J= 8.7 Hz, lH), 7.93 

(d,J= 8.7 Hz, Ill), 7.96 (d,J=2.7 Hz, lH), 8.69 (d, J= 1.8 Hz, lH). MS (DCI/NH3) 

20 (M+H)+ at mlz 491, 499, 501. Analysis calculated for Ci1H19N30 4 Cl2 S1·0.82ffiO: C, 

.50.94; H, 4.20; N, 8.49. Found: c, 50.91; H, 4.21; N, 8.69. 
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Exarople33 

(2.4-Dichloro.phenyl)I2-nitro+cE--({3-(l-pyrrolidin-2-only)pro.pylamino)carbonyl) 

ethenvl)phenyl) sulfide. 

The title compound was prepated by the procedures described in Example 32 

5 substituting 1-acetylpiperazine with 1-(3-aminopropyl)-2-pyrrolidin<>ne. Light-yellow 

powder; 1HNMR (d6-DMSO~ 300 MHz) 3· 1.64 (p, J= 7.1 Hz, 2H), 1.91 (p, J= 1.5 

Hz,2H)~2.21(t,J=8.3 Hz,2H), 3.lS (q,J= 6.3 Hz,2H), 3.21(dd,J=9.9,17.7 H~ 

2H), 3.32 (overlapping t, J= 8.4 Hz, 2H); 6.72 (d,J= 15.6 Hz. U:I), 6.86 (d,J= 8.7 

Hz, lH), 7.46(d,J= 15.6Hz, lH), 7.63 (dd,J=2.4, 8.1 Hz, ll!h 7.79 (dd,J=2.4, 

10 8.7Hz, lll), 7.84 (d,J== 8.7Hz, lH), 7.96 (d,J=2.4Hz, lH), 8.18 (t,J= 6.0Hz, 

lH), 8.46 (d, J = 2.1 Hz, lH). MS (DC11NH3) (M+Hr at mlz 494, 496. 

15 

Example34 

Q,3-Dichlorophenyl)C2-nitro4-( E-« 4-acetYlpiperazin-1-yl)earbonyl) 

-· - ethettyl).phenyll sulfide 

The title compound was prepared by the procedures described in Example 32B 

substituting 2,4-dichlorothiophenol with 2,3-dichlorothiophenol. Light-yellow 

powder; 1H NMR (d'-DMSO, 300 MHz) 8 2.04 (s. 3H), 3.42-3.50 (br m, 4H), 3.50-

3.64 (brm, 2H), 3.64-3.79 (brm, 2H), 6.88 {d, J= 8.1 Hz, lH), 7.45 (d,J= 15.6 Hz, 

20 Ul), 7.5S(t,J=7.65Hz, lH), 7.57(d,J= 15.6H~ lH), 7.78(dd,J= 1.8,8.1 Hz, 

lH), 7.87 (dd, J= 1.8, 8.1 Hz, lH), 7.95 (dd, J= 2.7, 9.0 Hz, lH), 8.69 (d,J= 1.8 Hz, 

HI). MS (DCl/NH3) (M+Ht at mlz 497, 499, 501. 
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Example35 

(4-Bromophenyl)[2-nitro-4-( E-« 4-acetylpiperazin-1-yllcarbonyllethenyI)phenyl] 

sulfide 

5 The title compound was prepared by the procedures described in Example 32 

substituting 2,4-dicblorothiophenol with 4-bromothiophenol. Light-yellow powder; 1H 

NMR (d6-DMSO, 300 MHz) 8 2.04 (s, 3H), 3.47 (hr m, 4H), 3.52 (hr m, lH), 3.60 (hr 

m, lH), 3.68 (brm., lH), 3.74 (brm, lH}, 6.90 (d,J= 8.7 Hz, lH), 7.43(d,J=15.0 

Hz, Ill), 7.54(d,J=15.0 Hz, lH), 7.58 (d,J=9.0 Hz, 2H), 7.78 (d,J= 9.0Hz, 2H}, 

10 7.92 (dd, J = 2.1, 9.0 Hz, lH), 8.65 (d, J = 2.1 Hz, lH). MS (D~) (M+Hr at m/z 

507, 509. 

. .15 

Example36 

( 4-MethylnhenyllC2-nitro-4-( E-« 4-acetylpiperazin-1-yllcarbonyl)ethenyllnhenyl] 

.. '··· ,.. . .... sulfide 

The title compound was prepared by the procedures described in Example 32 

substituting 2,4-dichlorothiophenol with p-thiocresol. Light-yellow powder; 1H NMR 

(d6-DMSO, 300 MHz) 8 2.04 (s, 3H}, 2.39 (s, 3H}, 3.47 (br m, 4H), 3.52 (br m., lH}, 

3.60 (brm, lH), 3.68 (brm, Ill), 6.89 (d, J= 8.7 Hz, lH), 7.20 (d,J= 8.1 Hz, lli), 

.20 7.39 (d,J= 8.4 Hz, 2H), 7.40 (d, J= 15.0 Hz, lH), 7.53 (d, J= 15.0 Hz, lH), 7.54 (d, 

J= 8.4 Hz, 2H), 7.89 (dd,J=2.l, 8.7 Hz, lH), 8.64(d,J=2.l Hz, IH). MS 

(DCI/NH3) (M+Nff.tt at m/z 443. 
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Example37 

C2.4-DichlorophemllC2-nitro-4-C E-«4-(tert-butoxycarbonyl)piperaz.jn-1-yllcarbonyl> 

etheqyl).Phenyll sulfide 

5 The title compound was prepared by the procedures described in Example 32 

substituting 1-acetylpiperazine with tert-butyl piperazine carboxylate. Light-yellow 

powder; 1HNMR (d6-DMSO, 300 MHz) a 1.42 (s, 9H), 3.36 (overlapping m, 4H), 

3.55 (brm, 2H), 3.70 (brrn, 2H), 6.83 (d, J= 8.7 Hz, lH), 7.42 (d, J= IS.6 Hz, lH), 

7.S4{d,J= 1S.6Hz, IH), 7.63 (dd;J=2.4, 8.4Hz, lH), 7.83 (d,J=8.7Hz, lH), 7.92 

10 (dd, J= 2.4, 8.7Hz, lH), 7.96 (d,J=2.7 Hz, lH). 8.68 (d~J=2.4Hz, lH). MS 

(APCI) (M+H) .. at mlz 538, 540, 542. 

15 

Example38 

(2.4-DichlorOJ>henyDr2-nitro-4-( E-«4-(2-furoylcarbonyl)piperazin-l-yllcarbonyl) 

.. ethenyl)phenyl] sulfide 

Example38A 

(2,4-Dichlorgplpyl)[2-nitro-4-( E-((piperazin-1-yl)carbonyl) etbenvI)phenyl) sulfide 

Tritluoroacetic Acid· Salt 

20 The compound (100 mg, 0.186 mmol) from Example 37 was dissolved in 0.5 

mL of neat trifluoroacetic acid (TF A). '.fhe mixture was stirred at room temperature 



W000/5!)880 PCT/US00/08895 

114 

for 1 hour. The TF A was then removed under vacuum to give the title compound 

(105 mg) as a yellow solid. 

Example38B 

S C2.4-Dichlorophenyll[2-nitro-4-C E-CC 4-(2-furoylcarbonyl)pjperazin-1-yllcarbonyll 

ethenyl)phenyll sulfide 

To a stirred solution of piperazine TFA salt (3S mg, 0.067 mmol) from 

Example 38A in 2.0 mL of CH2Cl2 was added E1$N (23 µL, 0.17 mmol), 4-

dimethylaminopyridine (DMAP) {1.0 mg, 0.0082 mmoi), and furyl chloride (8.0 µL, 

10 0.080 mmol). The mixture was then stirred at room tetnperature for 30 minutes before 

the solvent was removed. The crude product was purified with Gilson HPLC system, 

YMC C-18 column, 75x30 mm I.D., S-S µM, 120 A, and a flow rate of25 mL/min, 

A.=214, 245 run; mobile phase A, 0.05 M NH40ac, and B, CH3CN; linear gradient 20-

100% ofB in 20 minutes to give the title compound (24 mg, 67%) as light-yellow 

15 ·-powder;· 1HNMR(d6-DMSO,.JOO MHz) S 3;62-3.87 (brm, 8H), 6.66.(q,J=2.-1 Hz, 

lH), 6.84 (d, J= 8.1 Hz, lH), 7.04 (d, J= 3.3 Hz, lH), 7.44 (d, J= 15.3 Hz, lH), 7.56 

(d, J= 15.3 Hz, lH), 7.63 (dd, J= 2.4, 8.1 Hz, lH), 7.83 (d, J= 8.4 Hz, lH); 7.87 (d, 

J=2.1 Hz, lH), 7.92 (dd,J=2.l, 12.0 Hz, lH), 7.96 (d,J=2.1 Hz, lH), 8.70(d,J= 

2.1 Hz, lH). MS (APCI) (M+Ht at m/z 532, 534, 536. 

20 

Example39 

C2.4-Dichloropheny1)[2-nitro-4-C E-CC 4-Cmeth&nesulfonyllpiperazin-1-yllcarbonyll 
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ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 38B 

substituting furoyl chloride with methanesulfonyl chloride. Light-yellow powder; 1H 

NMR (d6-DMSO, 300 MHz)~ 2.90 (s, 3H), 3.25 (br m, 4H), 3.68 (br m, 2H), 3.83 (br 

5 m, 2H), 6.84 (d,J~ 9.0Hz, lH), 7.45(d,J=15.6 Hz, lH), 7.56 (d, J= ~5.6 Hz, lH), 

7.63 (dd,J=2.4, 8.7 Hz, lH» 7.83 (d,J= 9.0 Hz, lll), 7.93 (dd,J= 2.1, 9.0 Hz, III), 

795 (d,J=2.7Hz, lH), 8.70 (d,J=2.l Hz, lH). MS (ESI) (M+Ht atmlz 516, 518, 

520. 

IO Example40 

(2.4-Dichlorophenyl)[2-nitro-4-C E-(( 4-(diethylaminocarbonvlmethyl)piperazin-1-

yl)carbonyll ethenyl}phenyll sulfide 

The title compound was prepared by the procedures described in Example 38B 

substituting furoyl chloride with 2-chloro-N,N-diethylacetamide. Light-yellow 

15 powder; 1HNMR (d~-DMSO, 300-MHz)~ LOI (t,J=.1.2 Hz,.3H), l.l3 (t,J= 7.2Hz, 

3H), 2.46 (brm, 4H), 3.16 (s, 2H), 3.24 (q,J= 7.2 Hz, 2H), 3.37 (q,J= 7.2 Hz, 2H), 

3.56 (brm,2H), 3.69 (brm, 2H), 6.83 (d,J= 9.0 Hz, lH), 7.46(d,J=15.3 Hz, lH), 

1.52 (d, J= 15.3 Hz, lH), 7.62 (dd,J=2.4, 8.1 Hz, lH), 7.82 (d,J= 9.0 Hz, lH}, 7.92 

(dd,J=2.1, 9.0Hz, lH),, 7.~5 (t\J=2.7Hz, lH), 8.67 (d,J=2.1 Hz, lH). MS (ESI) 

20 (M+NH . .Y at m/z 513, 575, 577. 

Example 41 
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(2.4-Dichlorophenyllf2-nitro-4-( E-(( 4-Cdiethylaminocarbonyl)piperazin-1-

yllcarbonyll ethenyl)pheilyll sulfide 

The title compound was prepared by the procedures described in Example 38B 

subStituting furoyl chloride with .N,N-diethylcarbamyl ·chloride. Light-yellow powder; 

5 1HNMR(d6-DMSO, 300MHz) 8 l.06 (t,J= 6.9Hz, 6H), 3.12 (brm, 4H), 3.15 (q.J 

= 6.9 Hz, 4H), 3.58 (brm, 2H),3.72 (brm, 2H), 6.83 (d,J= 8.7 Hz, lH), 7.42 (d,J= 

15.6 Hz, lH), 7.53 (d, J= 15.6 Hz, lH), 7.63 (dd, J=2.7, 9.0 Hz, lH), 7.82 (d,J= 8.7 

Hz, lH), 7.92 (dd, J= 2.4, 8.7Hz, IH), 7.95 (d,J= 2.7Hz, lH), 8.68 (d, J=2.1 Hz, 

lH). MS (APCI) (M+H)+ atm/z 537, 539, 541. 

10 

·• Example 42 

(2.4-Dichlorophenyll[2-nitro-4-( E-« 4-(tert-butoxycarbonylmethyl)piperazin-I-YD 

carbonyDethenyl),Phenyll sulfide 

The title compound was prepared by the procedmes described in Example 38B 

15 . substituting.CH2CLi-withCH3CN as solvent, and furoyl chloride withtert-bufyl 

bromoacetate. Light-yellow powder;. 1H NMR (CDC13, 300 MHz) 8 1.47 (s,. 9H), 2. 70 

(br m, 4H), 3.21 (s, 2H), 3.74 (hr m, 2H), 3.82 (br m, 2H), 6.73 (d, J = 8.7 Hz, lH), 

6.92 (d, J= 15.0 Hz, lH), 7.39 (dd,J= 2.4, 8.7 Hz, lH), 7.47 (d,J= 8.7 Hz, UI), 7.61 

(d,J=.15.0 Hz, lH), 7.62 (d,J=2.4 Hz, lH), 7.66 (d,J= 8.7 Hz, lH), 8;43 {brd, 

20 lH). MS (APCI) (M+H)+ at mlz 552, 554, 556. 

Example43 
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(2.4-Dichlorophenvll[2-nitro-4-C E-«4-< carboxycarbonvl)piperazin-1-yl)carbonyll 

·ethenvllphenvll sulfide 

Exanmle43A 

5 C2.4-Dichlorophenyll[2-nitro±< E-«4-Ccarbetboxycarbony})piperazin-1-yllcarbonyll 

ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 38B 

substituting :furoyl chloride with ethyl oxalyl chloride. 

10 Example 43B 

(2.4-Dichlornphenyll[7-nitto-4-( E-«4-( carboxycarbonyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyll sulfide 

To a stirred solution of the ethyl ester (40 mg. 0.074 mmol) :from Example 

43A in 2 mL of ethanol was added saturated LiOH (0.25 mL). The mixture was then 

15 stirred at room temperature for. 2.hours.· Water:(2 mL) was then added to the reaction 

mixture, which was then acidified to pH= 2 with concentrated HCl. The precipitates 

were collected through filtratio~ washed with cold water, dried under vacuum to give 

the titled compound (30 mg, 79%) as light yellow solid. 1H NMR (d6-DMSO, 300 

MHz) a 3.52 (brm, 4H), 3.62 (brtn,2H), 3.76 (brm, 2H), 6.84(d,J=9.0 Hz, lH), 

20 7.46(d,J=15.3 ~lH), 7.56(d,J==15.3 Hz, IH}, 7.63 (dd,J=2.7, 8.7Hz, lH), 

7.83 (d,J= 9.0 ~ lH), 7.93 (d, J= 9.0 Hz, lH), 7.96 (d,J= 2.7 Hz, III), 8.70 (br d, 

lll). MS (APC1) (M-COOt at mlz466, 468, 470. 
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Example44 

C2.4-Dichlorophenyl)[2-nitro-4-C E-(( 4-(carboxymethyl)piperazin-1-yllcarbonyl) 

ethenyl),Phenyll sulfide 

The title compound was prepared by the procedures described in Example 38A 

substituting compound from Example 37 with compound from Example 42. Light­

yellow powder; 1H NMR. (d6-DMSO, 300 MHz) a 3.14 (s, 2H), 3.40 (overlapping br 

m, 4H), 3.44 (brm, lH), 3.51 (brm, lH), 3.57 (brm, lH), 3.71 (brm, lH), 6.82 (d,J 

IO- =8.7Hz, lH), 7.42(d,J=l5.6Hz, 1H),7.S2(d,J= 15.6Hz, lH), 7.63 (dd,J=2.4, -

8.7 Hz, lH), 7.83 (cl, J= 8.7 Hz, lH), 7.92 (dd, J= 2.4, 8.7 Hz, lH), 7.96 (cl, J= 2.4 

Hz, lH), 8.68 (d, J == 2.4 Hz, lH). MS {APCI) (M+H)+ at mlz 496, 498, 500. 

Example45 

15 -· -· -- · ·(2•Methylphenyll[2-nitro-4-( E-CC4-acetv1pipemzjn-1-yllcarbonyl) 

ethenyllPhenyll sulfide 

The title compound was prepared by the procedures described in Example 32 

substituting 2,4-dichlorothiophenol with o-thiocresol. Light-yellow powder; 1H NMR 

(d6-DMSO, 300 MHz) 8 2.03 (s, 3H}, 2.29 {s, 3H), 3.47 (br m, 4H), 3.53 (br m, lH), 

20 3.60 (brm, lH}, 3.67 (br m, lH), 3;83 (brm, lH), 6.64 (d, J= 8.7 Hz, lH), 7.40 (d,J 

= 15.0 Hz, lH), 7.36-7.42 (m, lH), 7.46-7.57 (m, 3H), 7.63 (d,J= 6.9 Hz, lH), 7.89 

(dd,J=2.4, 9.0 Hz, lH), 8.66 (d,J=2.4Hz, lH). MS (APCI) (M+Ht atm/z426. 
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·Bxample46 

C2-Chlorophenyl)C2-nitro-4-( E-«4-acetvlpiperazin-1-yllcarbonyl)ethenyl)phenyll 

sulfide 

5 The title compound was prepared by the procedures described in Example 32 

substituting 2,4-dichlorothiophenol with 2-cblorothiophenol. Light-yellow powder; 1H 

NMR (d6-DMSO~ 300 MHz) 8 2.04 (s, 3H), 3.47 (br m, 4H), 3.52 (br m, lH), 3.60 (br 

m, IH), 3.68 (br m, lH), 3.73 (brm, 1H), 6.75 (d,J= 9.0 Hz, IH), 7.43 (d, J= 15.3 

Hz, lH), 7.54 (d, J = 15.3 Hz, 1111 7.55 (dd, J = 1.8, 8.1 Hz, lH), 7.64 (t, J = 1.8, 8.1 

10 Hz, IH), 7.76 (d, J = 1.8, 8.1 Hz, lH), 7 .82 (d, J = 1.8, 8.1 Hz, lH), 7.93 (dd1 J=2.4, 

9.0 Hz, HI), 8.68 (d, J = 2.4 Hz, lH). MS (APCI) (M+Hr at mlz 446, 448, 450. 

Bxample47 

(2-Aminophenyl)[2-nitro-4-( E-{( 4-acetvlpiperazin-1-yllcarbonyl)ethenyl)phenyll 

15 · sulfide 

The title compound was prepared by the procedures described in Example 32 

substituting 2,4-dichlorothiophenol with 2-aminotbiophenol. Light-yellow powder; 1H 

NMR (d6-DMSO, 300 MHz) 5 2.04 (s, 3H), 3.47 (br m, 4H), 3.52 (br m, lH), 3.60 (br 

m, lH), 3.68 (brm, lH), 3.74 (brtn, lH), 5.58 (s, 2H),. 6.65 (td, J= 1.5, 15.0 Hz, lH), 

20 6.72(dd,J_=1.5, 8.7Hz, lH), ?~OO(dd,J= 1.8, 8.7 Hz, lH), 7.27(t,J=1.5, 8.6 Hz, 

lH), 7.36 (dd, J = 1.5, 8. 7 Hz IH), 7.39 {~ J = 15.3 Hz, HI), 7.53 (d, J- 15.3 Hz, 
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HI), 7.89 (dd, J= 1.8, 8.7 Hz, lH), 8.64 (d, J= 1.8 Hz, lH). MS (APCI) (M+Ht at 

m/z427. 

Example48 

5 C2-Hydroxymethylphenyl)[2-nitro-4-( E-« 4-acetylpiperazin-1-yl>carbonvl> 

ethenyl)phenyll sulfide 

The title compound was prepared by the procedures desCribed in Example 32 

substituting 2,4-dichlorothiophenol with 2-mercaptobenzyl alcohol. Light-yellow 

powder; 1H NMR (d6-DMSO, 300 MHz) a 2.03 (s, 3H), 3.47(hr111; 4H), 3.52 (br m, 

10 lH), 3.60 (brm, IH), 3.67 (br m, lH), 3.73 (br m, lH), 4.53 (d, J= 5.1 Hz, lH}, 5.34 

(t, J= 5.1Hz,lH),6.65 (d,J=_8.7 Hz,lH), 7.40(d,J=15.3 Hz, lH), 7.46 (d;J= 7.8 

Hz, lH}, 7.53(d,J=15.3 Hz, lH)~ 7.59(d,J= 7.5 Hz, lH), 7.64 (d,J= 7.5 Hz, lH), 

7.87 (dd,J= 2.1, 8.7 Hz, lH), 8.65 (d,J::= 2.1 Hz, lH). MS (APCI) (M+NH..r at mlz 

459. 

- 15 

Example49 

(2-Ethylphenvl}[2-nitro-4-C E-« 4-acetylpiperazin-1-yllcarbonyllethenyl>ohenyll 

sulfide 

The title compound was prepared by the procedures described in Example 32 

20 substituting 2,4-dichlorothiophenol with 2-ethylthiophenol. Light-yellow powder; 1H 

NMR (d6-DMSO, 300 MHz) S 1.01 (t, J = 7.65 Hz, 3H), 2.04 (s, 3H), 2.69 (q, J = 

-7.65 Hz, 2H), 3.47 (brm, 4H), 3.52 (brm, lH), 3.59 (brm, lH), 3.67 (brm, lH), 3.73 
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(brm, lffh 6.64 (d,J=8.7Hz, iH}, 7.38 (dd,J= 2.4, 7.5 Hz, lH), 7.40 (d, J= 15.6 

Hz. lH), 7.50-7.61(m,3H), 7.53(~J=15.6 Hz, lH), 7.89 (dd,J=2A, 8.7Hz, lH), 

8.64 (d, J = 2.4 Hz, lH). MS (APCI) (M+Cl)' at mlz 414, 476. 

ExainpleSO 

(2-iso-PropylphenyllC2~nitt0-4-C E-CC 4-acetylpiperazin-1-yl)carbonyll 

eihenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 32 

substituting 2A-dichlorothiophenol with 2-isopropyltbiophenol. Light-yellow powder; 

10 1HNMR (d6-DMSO, 300MHz)81.0S (d, J= 6.9 Hz, 6H), 2.04 (s, 3H), 3.47 (brm, 

4H), 3.52 (br m, lH}, 3.60 (br :rn, lH), 3.67 (br ~ Ui), 3.72 (brm, lH), 6.64 (d, J = 

8.4 Hz, lH), 7.34-7.41 (m, 2H), 7.39(d,J=15.3 Hz. lH), 7.52 (d,J:: 15.3 Hz, lH), 

7.56-7.73 (m, 2H), 7.90 (dd,J=2.l, 8.7 Hz, lH), 8.64 (d,J= 2.1 Hz, lH). MS 

(APCI) (M+NH..J'" at mlz 471. AnalysiS calculated for ~H27N304 S1·0.21H20: C, 

15 63.03; H, 5.96; N, 9.13. Fourut!·C~63.03; H, 6.04; N, 9.19. 

B;gnnple51 

(2-tert-Butylphenyl)f~i1itfb4{ E{< 4-acetylpiperazin-1-yl)carbonyl) 

· etiiWiVi>,Phenyll sulfide 

20 The title compound Was~~ by tlie procedures described in Example 32 

substituting 2,4-dichlorothiophe!Wl:Witti 2~ieri-butylthlophenol Light-yellow powder; 

1H NMR (d6-DMSO, 300 MHz) g 1 Ai> (s, 9lrj, 2.04 ($, 3H), 3.47 (hr m, 4H), 3.52 (br 
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m, IH), 3.60 (br m, lH), 3.67 (brm, IH), 3.73 (br m,lH), 6.68 (d,J= 8;7 Hz, lH), 

7.35(t,J=1.5 Hz, lH), 7.39(d,J=15.3 Hz, lH), 7.45-7.57 (m, 2H), 7.50 (d,J= 

15.3 Hz, lH), 7.65 (d,J= 8.1 Hz, lH), 7.88 (dd,J=2.4, 8.7 Hz, lH), 8.64 (d,J=2.4 

HZ, IH). MS (APCI) (M+Nff.t at mlz 485. 

Example52 

C2-CblorophenyI>C2-chloro-4-C E-(( 4-acetylpiperazin-1-yllcarbonylll 

2-prqpenyl}phenyll sulfide 

' Example 52A 

3' .,Cbloro-4 '-[(2-chlorophenyllthiolacetqphenone 

The title compound was prepared by the procedures described in Example IA 

substituting 2,4-clichlorothiophenol with 2-chlorothiophenol, and 2-

chlorobenzaldehyde with 4' -fluoro-3 '-cbloroacetophenone . 

. ... .. . Example 52B ..... . 

C2-Chlorophenyl)[2-chloro-4-C E-Cl-etboxycarbonyll 2-propenyl}phenyll sulfide 

To a stirred suspension ofNaH (60% in mineral oil, 121 mg, 3.03 mmol) in 

20 mL of anhydrous THF under nitrogen atmosphere was added triethyl 

phosphonoacetate dropwise. After 20 minutes, the acetophenone (600 mg, 2.02 

20 mmol) from Example 52A in THF (5 mL) was added in one portion. The resulting 

clear solution was then stirred at room temperature for 7 hours. Reaction was then 

stopped, most of the solvent was evaporated, and the residue was partitioned between 
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EtOAc (2x20 m.L) and water. The combined organic layer was washed with water 

and brine, dried over NaiS04, concentrated in vacuo. The crude product was purified 

using SJ1ica gel flash column chromatography eluting with 5-10% E~O in hexanes to 

give the (E)-isomer of the cinnamate (500 mg, 68%) as a white solid. 

Example52C 

C2-Chlorophenyl)f2-chloro-4-( E-{1 :..carboxy) 2-propenyDphenvl] sulfide 

A mixture of the cinnamate (506mg, 1.37 mmol) from Example 52B in 5 mL 

ofEtOHffHF (4:1) was stirred with sat. LiOH solution (O.SO mL) at 50 °C for2 

l 0 hours. The mixture was then acidified with 3N HCI and extracted with CH2Ct2 (3xl 0 

mL ). The combined organic layer was dried over MgS04, concentrated under reduced 

pressure to give the titled compound (450mg. 97%) as a white solid. 

, Example 520 

15 {2-Cblorophenyl)[2-chloro4{E-ff4..acetylpiperazin-1-yl)carbonyl>) 

2-mo.penyl}phenyll sulfide 

The title compound was prepared using the cinnamic acid from Example 52C 

by the procedures described ili Example 1 C substituting 6-amino-1-hexanol with 1-

acetylpiperazine. White solid; 1H NMR (CDC13, 300 MHz)~ 2.10-2.20 (m, 3H), 2.25 

20 (s, 3H), 3.40-3.80 (m, 8H), 6.28 (s, lH}, 7.00 (d, J = 8.7 Hz, lH), 7.19-7.36 (m, 4H), 

7.46-7.56 (m, 2H). MS (APCI) (M+NHS' at m/z 466, 468, 470. 
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Example53 

(2-Cl-Moroholinylmethyl>obenyl)[2-chloro-4-C E-«1-momholinyllcarbonvl) 

eth.enyll phenyll sulfide · 

Example53A 

C2-(1-BromometbylmbenyD[2-chloro-4-( E-«1-momholinyllcarbonyD 

ethenyl) phenyll sulfide 

To a stirred solution ofbenzyl alcohol {195 mg, 0.32 mmol) from Example 11 · 

in 2.0 mL of anhydrous DMF was added LiBr (48 mg, 0.35 mmol). The mixture was 

10 then cooled in an ice-water bath, and PBr3 (60 µL, 0.40 mmol) was dropped in slowly. 

. The ice bath.was then removed and the mixture was stirred at room temperature for 1 

hom. Water was then added, the mixture was then partitioned between EtOAc and 

aqueous NaHC03• The aqueous layer was extracted with EtOAc once. The combined 

organic layer was washed with water and brine, dried over Na.iS04, concentrated on a 

- · lS ·· rotavap. · The.crude bromide{230mg) was used..(iirectly for the alkylation without 

purification. 

20 

Example53B 

C2-{l-Mor,pholinylmethyl)phenvD[2-chloro-4-C E-(Cl-morpholinyl)carbonvl) 

eth.enyll phenyl] sulfide 

To a stirred solution ofmorpholine (10 µL, 0.11 mmol) in 0.5 mL ofCH3CN 

was added Hunig's base (23.7 µL, 0.14 mmol), followed by the bromide (40 mg, 
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0.091 mmol). The mixture was then stirred at room temperature for 2 hours. Solvent 

was then removed and the crude product was purified with Gilson Preparative HPLC 

as described in Example 38B to give the titled compomd as a white solid. 1H NMR. 

(d&-DMSO, 300 MHz) c5 2.33 (br t, 4H), 3.45 (br t, 4H), 3.50-3.65 (m, 6H), 3.56 {s, 

5 2lI), 3.65-3.80 (brm, 2H), 6.74 (~J= 8.7 Hz, lH), 7.30(d,J=15.3 Hz, lH), 7.35-

7.41(m,2H),7.43 (d,J-15.3 H~ lH), 7.46(td,J=2.4, 8.1Hz,lH),7.52 (dd,J= 

2.1, 8.7 Hz, lH), 7.56 (d,J- 8.1Hz,lH),8.02 (d, J= 2.1 Hz, lFI). MS (DCIINHJ 

(M+HY at mlz 459, 461. 

10 EXample54 

(2-( 4-Cl .3-Benzodioxolvl-5-methyl)pjperazin-l-ylmethyl)phenyI>[2-chloro-4-C E-«1-

momholinyllcarbonyl) ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 53B 

substituting morpholine with 1-piperonylpiperazine. White solid; 1H NMR (d6
-

15 DMSO, 300 MHz) 8·2.13•2.40 (brm, SH), 3.28 (s, 2H);3.49-3.64 (brm, 6H), 3.54 (s, 

2H), 3.70 (brm, 2H), 5.97 {s, 2H), 6.69(dd,J=1.8, 8.1Hz.lH),6.74 (d, J= 8.7 Hz, 

lH), 6.79(d,J= 1.8Hz, lH), 6.81(d,J=8.1 Hz, Ul), 7.39{d,J= 15.3 Hz, lH), 

20 

7.33-7.38 (m, 2H), 7.38~7.50 (m, 2H), 7.43(d,J=15.3 Hz, IH}, 7.53 (d,J= 8.4 Hz, 

IH), 8.00 (d,J==2.1 Hz, IH). MS (DCIINH3} (M+Hy+ atm/z592, 594. 

Bxample5S 
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(2-C 4-Ciso-Prowlaminocarbonylmethyl)piperazin-l-ylmethyl>ohenyl}[2-chloro-4-( E-

lli= 

momholinyl)carbonyl) ethenyl)phenyl] sulfide 

The title compound was prepared by the procedures described in Example 53B 

5 substituting morpholine withN-isopropyl-1-piperazineacetamide. White solid; 1H 

NMR (d6-DMSO, 300 MHz) a 1.04 (d, J= 6.3 Hz, 6H), 2.20-2.42 (br m, 8H), 2.78 (s, 

2H), 3.47-3.64 (brm, 6H), 3.56 {s, 2H), 3.64-3.76 (brm, 2H), 3.85 (qd,J= 6.3, 8.1 

Hz, lH), 6.73 (d, J= 8.7 Hz, lH), 7.29 (d, J= 15.6 Hz, lH), 7.31-7.39 (m, 2H), 7.43 

(d,J= 1S.6Hz, lH), 7.45 (td,J=2.7, 6.3 Hz, lH), 7.50 (dd,J=2.1, 8.7Hz, lH), 

10 7.55 {d, J= 7.8 Hz, lH), 8.00 (d~_J= 2.1 Hz, lH). MS (DCl/NHJ (M+H)+ at mlz 551, 

559 .. 

Example56 

C2-«N-Ethoxvcarbonylmethvl-N-methyl)aminomethyl)phenyl)[2-cbloro-4-C E-C0-

15, . . .. , .. · ·-· .·.· ., ... mor,pholinyl)carbonyl) ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 53B 

substituting morpholine with ethyl sarcosinate hydrochloride. White solid; 1H NMR 

(d6-DMSO, 300 MHz) a 1.16 (t, J= 7.2 Hz, 3H), 2.27 (s, 2H), 3.30 (s, 2H), 3.51-3.66 

(brm, 6H), 3.66-3.75 (brm, 2H), 3.78 (s, 2H), 4.05 (q,J= 7.2 Hz, 2H), 6.75 (d,J= 

20 8.7 Hz, lH), 7.30 (d, J= 15.3 Hz, lH), 7.33-7.38 (m, 2H), 7.42-7.50 {m, 2H), 7.43 (d, 

J= 15.3 Hz, lH), 7.53 (dd, J= 2.1, 8.7 Hz, lH), 7.60 (d, J= 7.8 Hz, lH), 8.02 (d, J= 

2.1 Hz, lH). MS (DCIJNH3) (M+H)+ at mlz 489, 491. 
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Example57 

C2-Formvlnhenyl}[2-chloro-4-C E-(0-momholinyl)carbonyl)ethenyllphenyll sulfide 

To a stirred solution of the alcohol (368 mg, 0.94 mmol) from Example 11 in 5 

5 mL of anhydrous acetonitrile was added activated 4A molecular sieves, TP AP (3.3 

mg, 0.0094 mmol), and NMO (110 mg, 1.03 mmol). The mixture was then stirred at 

room temperature for 3 hours. The reaction mixture was then quenched with dimethyl 

sulfide (100 µL). The crude product was filtered through celite, washed with 

acetonitrile, condensed in vacuo. The titled compound was purified by silica gel 

10 column chromatography to give a white solid (216 mg, 59 %). 1H NMR (d6-DMSO, 

300MHz) 63.60(brm, 6H), 3.73 (brm, 2H}, 7.00(d,J=8.4Hz, lH), 7.40 (d,J= 

15.3 Hz, lH}, 7.42 (d,J= 8.4 Hz, lH), 7.51(d,J=15.3 Hz, lH}, 7.52(td,J==1.8, 8.1 

Hz, lll), 7.61(td,J=1.8, 8.1 Hz, HI)=- 7.71(dd,J=2.1, 8.4 ~ lR), 8.02 (dd,J= 

2.1, 8.4 Hz, lH), 8.14 (d, J=2.1 Hz, lH). MS (DCI/NHJ (M+Ht at mlz 388, 390. 

15 • · •• ;."'I' 

Example SS 

(2-( 4-Formylpiperazin-1-ylmethyl)phenyl)[2-chloro-4-( .E-ffl-moipholinyllcarbonyl) 

ethenyl)phenyl] sulfide 

The title compound was prepared by the procedures described in Example 53B 

20 substituting morpholinewith 1-formyl piperazine. White solid; 1HNMR(d6-DMSO, 

300 MHz) o 2.20-2.32 (m, 6H}, 2.74 (brm:o 2H), 3.48 (s, 2H), 3.59 (m, 6H), 3.70 (br 

m:o 2H}, 6.74 (d, J= 8.1 Hz, lH), 7.29(d,J=15.6 Hz, lH}, 7.35-7.41(m,2H), 7.42 
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(d,J= 15.6 Hz, lH), 7.45-7.52 (m, 3H), 7.98 (d, J= 2.1, lH). MS (DCl/NHl) (M+Ht 

at mlz 486, 488. 

Examp}e59 

5 (2-C E-«t-Momholinyl>carbonyllethenyl)phenyl)[2-chloro-4-( E-Cct-momholinyl> 

carbonyllethenyl)phenyll sulfide 

A mixture of bromide (80 mg, 0.18 mmol) from Example 12, 

acryloylmorpholine (33 mg,0.23 mmol}, Pd(OAc)i (2.0 mg, 0.009 mmol}, P(o-tolyl1 

10 (17 mg, 0.056 mmol), ~ (39 µL,· 0.27 mmol), and anhydrolJS DMF (1.0 mL) in a 

·pressure tube was flushed with nitrogen for S minutes before it capped and heated at 

110 °C over night. TLC. indicated almost complete consumption of the starting 

bromide. The reaction mixture was then allowed to cool down to room temperature, 

partitioned between EtOAc and water. The aqueous layer was extracted once with 

· 15 · EtOAc .. The combined organidayer was washed with water and brine, dried over 

N32S04, condensed under,·reduced pressure. The crude product was purified with 

Gilson Preparative HPLC as described in Example 38B to give the titled compound as 

a light-brown solid (35 mg, 39%). 1H NMR (d6-PMSO, 300 MHz) 8 3.43-3.88 (m, 

16H), 6.58 (d,J= 8.7 Hz, lH), 7.30(d,J=15.3 Hz, 2H), 7.43(d,J=15.3 Hz, lH), 

20 7.47-7.64 (m, 4H), 7.86 (d,J= 15.3 Hz, lH), 8.06 (d,J= 2.1Hz,lH},8.14(d,J=1.5 

Hz, lH). MS (DCl/NH3) (M+NH4t at m/z 516, 518. Analysis calculated for 
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c;J121N20 4Cl1S1 ·0.46H20: C, 61.S6; H, S.55; N, 5.21. Found: C, 61.56; H, S.50; N, 

5.43. 

Example60 

5 C2-Fonnylphenyl)f2-nitro+( E.(( 4-acetylpiperazin-1-y])carbonyllethenyl)phenvll 

sulfide 

The title compound was prepared by the procedures described in Example 57 

substituting compound :from Example 11 with compound from Example 48. Yellow 

solid; 1HNMll{d6-DMSO, 300MHz)o2.04(s, 3H), 3.47 (brm,4H), 3.52(brm, 

10 lH), 3.60 (br m, lH). 3.68 (br m, lH), 3.74 (br m, lH), 6.85 (d, J = 8.4 Hz, lH), 7.44 

(d,J:::o: 15.6 Hz, lH), 7.55 (d, J= 15.6 Hz, lH), 7.61(d,J=1.5 Hz, lH), 7.73 (~J= 

7.5 Hz, lH), 7.80 (td,J= 2.4, 1.5 Hz, lH). 7.92 (dd,J= 2.1, 9.0 Hz, lll), 8.04 (dd, J 

= 2.4, 7.5 Hz, lH), 8.66 (d, J = 2.1 Hz, lH), 10.29 (s, lH). MS (APCI) (M+Cl)" at mlz 

474,476. 

15 

Example61 

{2-Fonnylphenyl}[2-chloro=4:< E-l(l-momholinyl)carbonyl)ethenyl}phenyll sulfide. 

N.N-dimethyl hydrazone 

A mixture of the aldehyde (20 mg, 0.052 mmol) from Example 57, 1,1-

20 dimethyl hydrazine (3.9 µL, 0.052 mmol) in 0.5 mL of EtOH with a tiny amount of 

AcOH was stirred at room temperature over night. The solvent was then removed and 

the product was purified by preparative TLC to give the titled compound (20 mg, 
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· 90%) as a white solid. 1H NMR (CDCl3, 300 MHz) 8 2.91 (s, 6H), 3.55-3.82 (hr m, 

8H), 6.64 (d, J= 8.1Hz,lH},6.76 (d, J= 15.3 Hz, lH), 7.05 (dd, J= 1.8, 8.7 Hz, 

lH), 7.26 (td,J= 1.8, 7.8 Hz, IH), 7.43 (t,J= 7.8 Hz, lH), 7.47-7.57 (m, 2H), 7.54 

(m,· 2H), 8.04 ( dd, J = 1.8, 8. 7 Hz, 1 H). MS (DCIINH3) (M+H)+ at mlz 430, 432, 434, 

5 436. 

Example62 

C2-ff3-Cl-Morpholinyl)pronvll-l-amino)phenyl)[2-chloro-4-C E-({1-

moi;pholinyllcarbonyll ethenyllohenyll sulfide 

10 A mixture of bromide (60 mg, 0.14 mmol) from Example 12, 

aminopropylmorpholine (24 µL, ().17 mmol), P~(dba)3 (1.2 mg, 0.0013mmol), 

BINAP (2.5 mg, 0.004 mmol}, NaOt-Bu (19 mg, 0.20 mmol}, 18-crown-6 (SO mg, 

0.20 mmol), and anhydrous toluene (1 mL) in a pressme tube was flushed with 

nitrogen for 3 minutes before it was capped and heated at 80 °C over night. The 

· 15 ·· · ·· reaction was then stopped, and allowed to cool down 10 room temperature. The 

reaction mixture was partitioned between EtOAc and water, and the aqueous layer 

was extracted once with EtOAc. The combined orgamc layer was then washed with 

water and brine, dried over N~S04, condensed under reduced pressure. The crude 

product was purified with Gilson Preparative HPLC as described in Example 38B to 

20 give the titled compound as a light-brown oil (30 mg, 44%). 1H NMR (d6-DMSO, 

300 MHz) 8 1.62 (quintet,J= 6.5 Hz, 2H), 2.15-2.26 (m, 8H), 3.17 (q,J= 6.5 Hz, 

2H), 3.22-3.76 (m, 12 H), 3.50 (t,J= 6.5 H~ 2H), 5.72 (t, J= S.1Hz,IH),6.47 (d,J 
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= 8.7 Hz, lH), 6.68 {t, J=7.2Hz, lH), 6.81{d,J=8.4 Hz, IH), 7.26{d,J=15.6 Hz, 

lH), 7.3S-7.42(m,2H), 7.43(~J=1S.6Hz, lH), 7.44 (d,J=8.4Hz, IH}, 7.49(d,J 

= 8.4 Hz llI), 8.00 (d, J = 2.1 Hz,lH). MS {APCI) {M+Ht at mlz 502, 504. 

-Example63 

(2.4-Dieblorophenvllf2-bromo+< E-<(3-£1-pyrrolidin-2-only)J!ropylamino)carbonyll 

etbenyl)phenyll sulfide 

Example63A 

10 f2.4-Dichloropheny1l[2-amino-4-( E-C<3-ll-pyrrolidin-2-onlylnropylamino)carbonyll 

ethenyl)phenyll sulfide 

A mixture ofni1ro eompound (780 mg, 1.58 mmol) from Example 33, SnC12 

(1.50 g, 7.91 mmol) in 25 mL of anhydrous EtOH was refluxed under ni1rogeli 

atmosphere for 90 minutes. The reaction was then allowed to cool down to room 

15 temperature, quenched with sat; NaHC03, extracted with EtOAc (2x50 mL). The 

combined organic layer was washed with water and brine, dried over NazS04, 

condensed in vacuo to give the crude aniline as yellowish brown solid, which was 

converted to the bromide without purification. 

20 Example63B 

(2.4-Dichlorophenyl)[.2--bromo-4-C .E:<C3-0-pmolidin-2-only)propylamino)carbonyl) 

ethenyl)phenyll sulfide 
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· To a stirred solution of I-butyl nitrite (57 µL, 0.48 mmol),. CuBr2 (87 mg, 0.39 

mmol) in 2 .. 0 mL of CH3CN at room temperature was added a solution of aniline from 

Example 63A (150 mg, 0.323 mmol) in 1.0 ml of CH3CN. The dark green solution 

waS then heated at 65 °C under nitrogen atmosphere for 90 minutes. The reaction 

5 mixture was then allowed to cool down to room temperature, partitioned between 

EtOAc and 3N HCl. The organic layer was then washed with brine, dried over 

N32S04, condensed in vacuo. The crude product Wa.s then purified with Gilson 

Preparative HPLC as describe<Hn Example 38B to give the titled compound as a 

light-brown solid (SO mg, 290Ai). Colorless: oil; 1H NMR (d6-DMSO, 300 MHz)~ 1.63 

10 (quiJlte4J== 72. Hz, 2H); 1.91(quintet,J=8.4 Hz, 2H),. 2.22 (t,J= 8.4 Hz, 2H), 3.09-

3.47 (m, 6H), 6~67(d,J=15~3 Hz, lH), 7~07 (d,J= 8.4 Hz, lH), 7.32 (d,J== 8.7 Hz, 

15 

20 

· lH). 7.38·(d,J== 15.3 Hz, Ill), 7.50 (dd,J== 2.4, 8.7 Hz, lH), 7.57 (dd,J= 2.1, 8.4 

Hz, lH), 7.86 (d,J...; 2.4Hz,1H), 7.96 (d,J=2.1Hz,1H), 8.13 (t,J= 6.0.Hz, lH). 

MS (ESI) (M+Ht at mlz 527, 529, 531, 533. 

Example64 

C2.4-Dichlorophenyllf2-formyl-4-C E-«1-momholinvllcarbonyllethenyl)phenvll 

sulfide 

Example64A 

Cl-Fluoro-2-formyl+c E-CCl-momholinyllcarbonyllethenyll benzene 



-- --=·· .· 

WOOO/S9880 PCT/USGD/08895 

133 

The title compound was prepared by the procedures described in Example 59 

substituting the bromide from Example 12 with 2-fluoro-5-bromobenz.aldehyde. 

Example64B 

5 · (2.4-Dichlorophenyl)[2-formyl-4{ E-CO-morpholinyllcarbonylletbenyl)phenyll 

suliide 

The title compound was prepared by the procedures described in·Example 32 

substituting 4-chloro-3-nitro-cinnamide with 1he compound from Example 64A. 

White solid; 1HNMR(d6-DMSO,. 300MHz) 8 3.60 (brm, 6H}, 3.71(brlnt2H),.6.82 

10 (d, J= 8.7 Hz, lH), 7.35 (d, J= 15.6 Hz, lH). 7.54 (d,J= 15.6 Hz, Ill), 7.55 (dd,J= 

2.4, 8.7Hz, lH), 7.61 (d,J=8.7Hz, IH}, 7.86(dd,J=2.4,8.4Hz, 1H}, 7.91 (d,J= 

2.4 Hz, lH), 8.41 (d,J=2.l Hz, lH), 10.19 (s, lH). MS (DCIINHJ (M+Ht atmlz 

422, 424, 426, 428. 

· 15 - ·&ample65 

(2-Chloro-6-formylphenyllC2-dlloro-4-( E-(( 4-acetylpiperazin-1-yllcarbonyll 

etltenyl) phenyll sulfide 

Example65A 

20 C2-CarbomethoxyethyI>[2-chloro-4-( E-C< 4-acetylpiperazin-l-yl)carbonyl) 

ethenyll phenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with methyl 3-mercaptopropionate, and 6-amino-

1-hexanol with 1-acetyl piperazine. 

Example65B 

5 C2-Chloro-6-formylphenvll[2-chloro+( E-« 4-acetylpiperazin-1-yl)carbonyll 

ethenyll phenyll sulfide 

To a stirred solution of the compound (105 mg, 0.26 mmol) ·from Example 

65A in 2 mL of THF under nitrogen atmosphere at 0 °C was added t-BuOK solution 

(I .OM, 281 µL, 0.29 mmol). Light orange precipitates appeared immediately. After 

10 completion of the addition, the reaction mixture was stirred at room temperature for 1 

hour before the solvent was removed on a rotavap under reduced pressure. 

The yellow thiolate thus obtained was dissolved in 0.5 mL ofDMF, and 2,3-

dichlorobenzaldehyde was then added. The mixture was then heated at 80 °C under 

nitrogen for 2 hours. Reaction was then stopped and the solvent was removed under 

15 · - -· vacuum. ·The cmde product-was purified with-Gilson Preparative HPLC as described 

in Example 38B to give the titled compound as a white solid (25 mg, 21 %). 1H NMR 

(CDC13, 300 MHz) 8 2.05 (s, 3H), 3.48-3.58 (m, 2H), 3.58-3.84 (m, 6H), 6.53 (d, J= 

8.7 Hz, lH), 6.80(d,J=15.3 Hz, lH), 7.19(dd,J=1.8, 8.7 Hz, lH), 7.51-7.62 (m, 

2H), 7.60 (d,J= 15.3 Hz, lH), 7.84(dd,J=1.8, 8.4 Hz, lH), 7.99(dd,J=1.8, 8.4 

20 Hz, lH).-MS (APCI) (M+NH . .t at mlz 480, 482, 484. 

Example66 
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(2-Cvanophenyll£2-chloro-4-( E-C( 4-acetylpiperazin-1-yl)carbonyll 

ethenyl) phenyD sulfide 

The title compound was prepared by the procedures described in Example 6SB 

substituting 2,3-dichlorobenzaldehyde with 2-fluorobenzonitrile, giving a white solid. 

S 1H NMR (CDCl~ 300 Jdffz) 8 2.15 (s, 3H), 3.48-3.57 (m, 2H), 3.59-3.84 (m, 6H), 

6.86 (d, J == 15.6 Hz, lH), 7.12 (~ J = 8.4 Hz, UI), 7.32 (d, J = 8.4 Hz, lH), 7.41 (d, J 

== 6.6 Hz, lH), 7.46(dd,J=1.8, 8.4 Hz lH), 7.55(dd,J=1.8, 8.1 Hz, JH), 7.61 (d, J 

= 15.6 Hz, lH), 7.64(d,J=1.8 Hz, lH), 7.75(dd,J=1.8, 8.4 Hz, lH). MS 

(DCIINH3) (M+NH.Y at m/z 443. 

10 

15 

20 

Example67 

(2-Isooropylphenyl)[2-cyano-4-( E-((mor;pholin-1-yl)carbonvl) 

ethenyl) phen;yll sulfide 

· · -Example 67A 

(2-lsopropylphenyll( 4-hromo-2-cyanonhenyI>sulfide 

The title compound was prepared.by the procedures described in Example lA 

substituting 2,4-dichlorothiophenol with isopropylthiophenol, and 2-

cblorobenmldehyde with 2-fluorobenz.onitrile. 

·Bxample 67B 

(2.;Jsopropylphenyll[2-cyan0-4-C E-ffmoroholin-1-yl)carbonyll 
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. ethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 59 

substituting the bromide from Example 12 with the bromide from Example 67 A, 

givllig a white solid. 1H NMR (CDC13, 300 MHz) 81.19 (d, J = 6.9 Hz, 6H), 3.49 

5 (septet,J= 6.9Hz, lH), 3.58-3.87 (m, 8H), 6.73 (d,J= 8.4 Hz, lH), 6.83(d,J=15.6 

Hz, lH), 7.20-7.30 (m, lH), 7.42 (dd,J= 2.4, 8.4 Hz, lH), 7.46 (d,J= 3.0 Hz, 2H), 

7.49 (dd, J= 1.8, 6.9 Hz, lH), 7.57 (d, J= 15.6 Hz, lH), 7.76(d,"J=1.8 Hz, lH). MS 

(APCr) (M+H)+ at mlz 393. 

10 Example 68 

C2-Bromophenyl)[2-nitro-4-C E-« 4«etylpiperazjn-l-yl)carbonyl) 

ethenyl) phenvll sulfide 

The title compound ~as prepared by the ~cedmes described in Example 32B 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, providing a light-yellow 

.. IS. .solid;. 1HNMR(d6,..DMSO, 300MHz)8 2.04.(s, 3H),3.40-3.65 (m, SH), 6.75 (d,J= 

8.7 Hz, lH), 7.42 (d,J= 15.6 Hz, lH), 7.51 (dd, J=2.1, 6.9Hz ,lH), 7.54(d,J=15.6 

Hz, lH), 7.55 (t, J= 2.1 Hz, lH), 7.59 (dd, J= 2.1, 6.9 Hz ,lH), 7.82 (dd, J= 2.4, 7.8 

Hz, lH), 7.92(td, J = 2.4, 8.4 .Hz, lH), 8.67 (d, J = 2.4 Hz, lH). MS (APCI") (M+Cl)" 

at m/z 524, 526, 528. 

20 

Example69 

C2-CPyrrolidin-l-yl)phenyl)C2-chloro-4-C E-CCmorpholin-1-yllcarbonyl) 
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ethenyl) Phenyl] sulfide 

To a stirred solution of bromide (75 mg. 0.17 mmol) from Example 12 in 

toluene in a sealed tube was added sequentially pyrrolidine (18.4 mL, 0.22 mmol), 

P~(dba)3 (3.0 mg, 0.0034mmol), BINAP (6.0 mg, O.OIOmmol), followed by NaOt-Bu 

. 5 (26 mg, 0.27 mmol). The resulting mixture was then flushed with anhydrous N2 for 2 

min before it was capped and heated at 90 °C for 24 h. The reaction mixture was then 

allowed to cool down to room temperature and partitioned between ethyl acetate and 

brine. The organic layer was then dried with N~S04, filtered, and concentrated in 

vacuo. The crude product was purified using Gilson Preparative HPLC as described in 

10 Example 38B to give the title compound (40 mg, 55% yield) as a white solid; 1H 

NMR (CDC13, 300 MHz) 8 1.83 (br s~ 4H), 3.40 (br s, 4H), 3.56-3.80 (m, SH), 6.57 

(d, J= 8.4 Hz, lH), 6.75 (d, J= 15.6 Hz, lH). 6.81 (brt, J= 8.4 Hz, lH), 6.90 (br s, 

lH), 7.15 (dd, J=2.1, 8.4 Hz, IH), 7.18-7.27 (m, lH), 7.32 (td, J= 1.8, 8.4 Hz, lH), 

7.42(dd,J= 1.8, 7.8H2, Ill), 7.SO(d,J== l.8Hz, Ill), 7.55(d,J=15.6Hz, lH).MS 

15 (APCT) (M+Ht at mlz 429, 431.' · ·· · 

Example70 

(2-Methoxyphenyl)-£2-chloro-4@-«nioxpholin-1-yllcarbonyllethenyl)phenyllsulfide 

The title compound was prepared according to the procedilres of Example I, 

20 giving a white solid, m.p. 162-164C. 1H NMR (CDC13, 300 MHz) a 3.60-3.78 (m, 

8H), 3.84 {s, 3H), 6.72 (d, J=9Hz, IH), 6.78 (d, J=16Hz, lH),. 6.96-7.04 {m, 2H), 7.16 

(dd, J=9Hz, 2Hz, HI), 7.40-7.46 (, 2H), 7.55 (d, J==2H, lll); 7.58 (d, J==16Hz, lH). 
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Anal. Calcd. for <;0H20CIN03S: C, 61.61; H, 5.17; N, 3.59. Found: C, 61.53, H, 

5.22; N, 3.50. 

Example71 

5 (2-Isopropylphenyll[2-nitro-4-( E-((3-carbomethoxypiperazin-1-yllcarbonyll 

ethenyl) phenyll sulfide 

Example71A 

1- tert;.Butyoxycarbonyl -2-carbomethoxypiperazine 

2-Carbomethoxypiperazine was treated with benzyl. chloroformate .(1.0 eq) in 

10 aqueous NaHC03 to give 1-benzyloxycarbonyl-3-carbomethoxypiperazine. This 

material was treated with di-tert.;.butyldicarbonate (1.1eq)and1riethylamine (1.0 eq) 

in THF to .· produce 1-tert-butyoxycarbonyl-4-benzyloxycarbonyl-2-

carbomethoxypiperazine. Hydrogenation of this compound in methanol using 100/0 

Pd-C gives the title compound after filtration and solvent removal. 

15 Example 7lB . 

C2-Isopropylphenyl}[2-nitro-4-( E-{(3-carbomethoxypiperazin-1-yllcarbonyll 

ethenyll pbenyll sulfide 

A mixture of (2-isopropylphenyl)[2-nitro-4-E-(carboxyethenyl)phenyl] 

sulfide (prepared according to the procedures of Example 32), the amine from 

20 Example 71A (1.0 eq), 2-(lH""benzotriazol-1-yl)-l,l,3,3-tetramethyluronium 

tetrafluoroborate (1.0 eq), and cliisopropyletbylamine (2.0 eq) in DMF was stirred at 

ambient temperature for 4 hr. Ethyl acetate was added, and the mixture was washed 
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sequentially with lN HCl, bicarb, and brine. The resultant yellow solid was treated 

with I :1 TF A/dichloromethane at ambient temperature to give the title compeund as a 

yellow solid. 1H NMR (DMS0-4., 300MHz) B 1.15 (d, J = 6.6 Hz, 6H); 2.52-3.16 (br 

m, 4H); 3.25-3.47 (m, lH); 3.60-3.65 (br d, 3H); 3.60, 3.66 (br s, br s, 3H); 6.61._6.67 

5 (brm, lH); 7.30-7.62 (m, 6H); 7.88-7.93 (brm, lH); 8.58-8.65 (bnn, lH). MS 

(APCI) (M+H)• at m/z 470. Anal calcd for ~H21NJS105: C, 61.39; H, 5.80; N, 8.95. 

Found: C, 61.51; H, 5.87; N, 8.68. 

Example72 

10 C2-Methvlpheny1)[2-nitro-4-( E-((3-carboxamido-4-carbobenzoxypiperazin-1-

yllcarbonyl)ethenyl) phenyl) sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR (DMSO-~, 300MHz) 8 2.30 (s, 3H); 2.804.80 (hr :ai., 7H); 5.05-5.15 (br m, 

2H); 6.61-6.67 (brm., lH); 7.02-7.64 (m, 13H); 7.80-7.90 (hr m, lH); 8.56-8.65 (brm, 

15 ···· lli).. ···MS . (APCI) (M+H)+ ... at ... m/z 561. Anal calcd for 

~4S10i0.42CH3CQOCRzCH3: C, 61.66; H, 5.29; N, 9.38. Found: C, 61.41; H, 

5.28; N, 9.53. 

Example73 

20 C2-Isopropylphenyl)f2-nitro-4-( E-((2-¢arbomethoxy-4-tert-butoxycarbonylpiperazin-

1-yl)carbony1lethenyl) pheu;yll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~, 300MHz) <> 1.13 (d, J = 6.6 Hz, 6H); 1.40, 1.41 (s, s, 9H); 2.72-

3.08 {br m, lH); 3.17-3.24 (m, lH); 3.30-3.40 (m, UI); 3.68 (br s, 3H); 3.79-4.51 (br 

m, 4H); 5.06, 5.36 (br s, br s, IH); 6.61-6.67 (m, lH); 7.30-7.62 (m, 6H); 7.85-7.93 

5 (br m, lH); 8.64-8.69 (br m, lH). MS (APCI) (M+H)+ at m/z 570. Anal calcd for 

C~35N3S101·0.15CJ114: C, 61.66; H, 6.43; N, 7.21. Found: C, 61.69; H, 6.35; N, 

7.02. 

E2gllllJ)le 74 

10 C2-lsqprqpylphenym2-nitro-4-C E-«2-carboxy-4-tert-butoxycarbonylpiperazjn-1-

yllcarbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR (CDC13, 300MHz) 8 1.14 (d, J = 6.6 Hz, 6H); 1.45 (s, 9H); 2.72-4.75 (br m, 

6H); 3.38-3.49 (m, IH); 5.78 (br s, IH); 6.68, 6.72 (s, s, IH); 6.88, 6.94 (br s, hr, s, 

15 UI); 7.26.:'1.11 (m, 6H); 8;44 {br.s, lH). MS (APCI) (M-l:l)+ at m/z 554. Anal calcd 

for CullnN3S10,: C, 60.53; H, 5.99; N, 7.56. Found: C, 60.42; H, 6.21; N, 7.31. 

Example75 

C2-Isopropylphenyllf2-tritluoromethyl-4-{ E-C( 4-acetylpiperazin-l-yllcarbonyll 

20 ethenyl> phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 8 7.78 (s, lH), 7.62 (d, lH, J = 15.5 Hz), 7.43-7.49 (m, 
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3H), 7.37 (d, lH, J = 8.1 Hz), 7:2.3 (m, lH), 6.85 (d, lH, J = 15.5 Hz), 6.82 (d, lH, J = 

8.S Hz), 3.63-3.77 (m, 6H), 3.45-3.SS (m, 3H), 2.14 (s, 3H), 1.17 (d, 6H, J = 6.6 Hz). 

MS (ESI) m/z 477, 499, 975, 953. Anal. Calcd for C2sH27F3N202S • 0.5 EtOAc: C, 

62.29; H, 6.00; N, S.38. Found: C, 62.40; H, 6.21; N, 5.35. 

Examp1e76 

(2-Isopnmylphenyl}[2-trifluoromethvl-4-( E-Clmorpholin ~ 1-yl)carbonyll 

ethenyll phenyll sulfide 

The title compound was prepared according to the procedures· of Example 1. 

10 1H NMR (CDClJ, 300 MHz) 7.78 (s, 1H), 7.62 (br, 1H), 7.33-7.48' (m, 3H), 7.22 (m, 

lH}, 6.85 (m, lH}, 6.80 (d, lH, J = 8.5 Hz), 3.73 (hr, SH), 3.49 (dq, IH, J1 =J2 =6.9 

Hz), 1.17 (d, 6H, J = 7.1 Hz). MS (ESI) mlz 436, 871,893. Anal. Calcd for 

C23H24f3N102S: C, 63.43; H, 5.55; N, 3.22. Found: C,63.12; H, 5.81, N, 3.10. 

15 · ·· ~Examj>le77 · 

c2~1somoovlphenyt)[2-1ri:ftuoromethyl-4-CE-CC3-(pyrrolidin-2-on-1-y1)P1'QP=1-

ylamino)carbonyll ethenyl)phenyllsul:tide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR(CDCl3, 300 MHz) a 7.77 (s, 1H),. 7.52(d, lH, J= 15.4 Hz), 7.43-7.51 (m, 

20 3H), 7.36 (d, lH, J = 8.8 Hz), 7.22 (m, lH), 7. 10 (br, HI), 6.80 (d, lH, J = 8.4 Hz), 

6.44 (d, lH, J= l5.4Hz), 3.49 (dq, JH, J1 =J2 =6.9 Hz), 3.40 (m, 4H), 3.31(dd,2H, 

J1 =5.1Hz;J2 =12.0 Hz), 2.44 (t, 2H, J = 8.1 Hz), 2.08 (tt. 2H, J1 =12 = 7.5 Hz), 1.74 
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.(m, 2H), 1.18 (d, 6H, J = 6.9 Hz); MS (ESI) m/z 491, 513, 981, 1003. Anal. Calcd for 

C2()H29F3N202S: C, 63.66; H, 5.96; N, 5.71. Found: C,64.00; H, 6.12, N, 5.68. 

Exam.ple78 

5 C2-lsopropylphenyll£2-trifluoromethyl-4-( E-l(cyclobutylamino)carbonyll 

ethenyl)_phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 8 7.76 (s, lH), 7.52 (d, lH, J = 15.4 Hz), 7.43-7.49 (m, 

3H), 7.33 (d, lH, J = 7.7 Hz), 7.22 (m, lH), 6.79 (d, lH, J = 8.1Hz),6.33 (d, lH, J = 

10 15.4Hz), S.72 (br, lH), 4.52 (m, lH), 3.49 (dq~ lH, J1 =J2 =6.9 Hz), 2.40 (m, 2H), 

1.90 (m, 2H), 1.74 (m, 2H), 1.17 (d~ 6H, J = 6.6 Hz). MS (ESI) m/z 420, 839, 861. 

15 

. Anal. Calcd for C23H24f3N 1 Ot S: C, 65.85; H, 5. 77; N, 3.34. Found: C,65.53; H, 

5.83, N, 3.21. 

· ·· Example79 

(2-lsopropylphenyll£2-trifluoromethyl-4-C E-({cyclqpentylamino)carbonyD 

ethenyll phenyl] sulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDCl3, 300MHz)81.n (s, lH), 7.52 (d, lH, J = 15.5 Hz), 7.43-7.48 (m, 

20 3H), 7.33 (d, lH, J = 8.8 Hz), 7.22 (m, lH), 6.79 (d, lH, J = 8.1Hz),6.33 (d, lH, J = 

15.5 Hz), 5.54 (d, J = 7.7, IH), 4.35 (m, lH), 3.49 (dq, lH, J1 =J2 =6.9 Hz), 2.05 (m, 

2H), 1.68 (m, 4H), 1.44(m, 2H), 1.17 (d, 6H, J = 7.0 Hz). MS (ESI) mlz 434, 867, 889. 
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Anal. Calcdfor C24H26F3N101S: C, 66.49; H, 6.04; N, 3.23. Fotmd: C, 66.24; H, 

6.14, N, 3.06. 

Example SO 

5 C2-Isopropylphenyl)[2-trifluoromethyl-4-( E-«S-hydroxypent-1 ·vlaminolcarbonyll 

ethcmD phenvIJ sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) a 7.77 (s; lH), 7.54 (d, IH, J = 15.5 Hz), 7.43-7.49 (m, 

3H), 7.33 (d, IH, J = 8.0 Hz}, 7.22 (~ lH), 6.79 (d, lH, J= 8.4 Hz), 6.35 (d, lH, J= 

10 15.6 Hz), 5.67 (br, lH» 3.67 (t, 2H:o J = 6.4 Hz), 3.49 (dq, lH, J1=J2 =6.9 Hz), 3.40 

(~ 2H), 2.40 (m, 2H), 1.45-1.62 (m, 6H), J.17 (d, 6H, J = 7.0 Hz). MS (ESI) m/z452, 

474, 903, 925. Anal. Caltd for C24ff2gF3NQiS • 0.56 EtOAc: C, 62.92; H, 6.54; N, 

15 

2.80. Found: C, 62.86; H, 6.53; N, 2.96. 

·· Example81 

(2-Isopropylphenyll£2-nitro±( E-((3-carbomethoxy-4-acetylpiperazin-1-

yllcarbonyllethenyl>_ phenyl] sulfide 

Prepared according to the procedmes of Example 71, giving a yellow solid. 

1H NMR (CDCl3, 300MHz) & 1.14 (d, J = 6.6 Hz, 6H); 2.20 (s, 3H); 2.75-3.80 (br m, 

20 4H); 3.39-3.50 (~ lH); 3.70, 3.77 (br s, br s, 3H); 4.49-4.75 (hr m, 211); 5.39 (hrs, 

lH); 6.7l(m, tH); 6.91-7.04 (br m, IH); 7.25-7.64 (m, 6H); 8.42 (br m. Ill). MS 
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(APCI) (M+H)+ at m/z 512. Anal calcd for C~3S10,: C, 61.04; H, 5.71; N, 8.21. 

Found: C, 61.40; H, 6.05; N, 7.88. 

Example82 

C2-Biphenyll£2-chloro-4-C E-«momholin-1-yllcarbonyll 

ethenyl> phenyll sulfide 

To a stirred solution ofbromide from Example 12 (60 mg, 0.14 mmol)inl mL 

of toluene was added 0.5 mL of sat. N~C03, Pd(PPh,)4 (8 mg, 0.007 mmol), 

phenylboronic acid (17 mg, 0.14mmol). The mixture was flushed with nitrogen and 

10 h~tec;l at 100 °C for 3 h. The reaction mixture was then allowed to cool down to room 

temperature and partitioned between ethyl acetate a11d brine. The organic layer was 

.. then dried with N~S04, filtered, and concentrated in vacuo. The crude product was 

purified using Gilson Preparative HPLC as described in Example 38B to give the title 

compound as colorless oil (40 mg, 67o/o yield); 1H NMR (CDC13, 300 MHz) a 3.58-

15 3.86 (m, SH), 6.77 (d~J=lS.6.Hz, lH),.6.86 (d,J= 8,4Ilz, lll), 7.67 (dd,J=2.l, 8.4 . · 

Hz, IH), 7.29-7.40 (m, 3H), 7.40-7.48 (m, 6H), 7.56 (d, J= .15.6 Hz, lH), 7.65 (d, J= 

1.8 Hz, lH). MS (APCf) {M+H)+ at mlz 436, 438. 

20 

Example83 

(3.4-DimethylphenyllC2-nitro-4-CE-« 4-acetylpiperazjn-1-

yllcarbonyllethenyl)phenyl]sulfide 
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To a solution of the compound of Example 32A (40 mg, 0.12 mmole) in 2.5 

mL of dimethylformamide was added 3,4-climethylthiophenol (17 mg, 0.12 mmole), 

followed by potassium carbonate powder (20 mg, 0.14 mmole). The mixture was 

heated at 100°C for 20 h. The solvent was removed using N2 gas flow. Water (5 mL) 

5 was then added to the resi~ the resulting precipitate was collected through 

filtration, washed with cold water, and air dried to give the title compound ( 42 mg, 

81 %) as light yellow solid. 1H-NMR (CDC13, 400 MHz)~ 2.08 (s,. 3H), 2.23 (s, 3H), 

2.27 (s, 3H), 3.45 (br, m, 2H), 3.63 (br, m .. 6H), 6.79 (s, lH), 6.82(d,J=19 Hz, lH), 

7.18 (d, J = 19 Hz, lH), 7.24 (dd, J =4, 19 Hz, lH), 7.27 (~ JH), 7.34 (d, J = 21 Hz, 

10 lH), 7.56(d,J=39Hz, 1H),8.32(d,J=4Hz, lH). MS(APCI)(M+Htatmlz440. 

FAB High Resolution MS calculatedm/zforCnfl26N30 4S (M+Ht: 440.1644. 

Observed m/z: 440.1646. 

Example84 

15 C2..SromQPhenyl)[2-trifluoromethvl-4-C E:<< 4~cetylpiperazin-l-yllcarbonyll 

ethe.qyl) phenvll sulfide 

The title compound was prepared by the procedures described in Ex~ple 9 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, and 3,4-

dichlorobenzaldehyde with 4-fluoro-3-trifluoromethylbenzaldehyde, to give a white 

20 solid. 1H NMR (d6-DMSO,. 300 MHz) 8 2.04 (s, 3H), 3.43-3.80 (m, 8H), 7.21 (dd, J = 

2.l,8.4Hz, lH), 7.24(dtJ=8.4~ lH), 7.33 (t~J=2.l, 7.65Hz, lll), 7.42(td,J= 

1.8, 7.65 Hz, lH), 7.45(d,J==15.6Hz, lH), 7.58(d,J=15.6Hz, lH), 7.78 (dd,J= 
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1.8, 8.4 Hz, lH), 7.96(dd,J=1.8, 8.4 Hz, lH), 8.25 (d,J= 1.8 Hz, lH). MS (APcn 

(M+NHY at mlz 530, 532, 534. 

Example85 

{5-Indolyllf2-chloro+C E{C 4-acetylpiperazin-1-yl)carbonyll 

ethenyl) phenvll sulfide 

To a stirred solution of 5-iodoindole (255 mg, 1.05 mmol) in 5.0 mL of 

anhydrous DMF was added the po~ium thiolate ( 457 mg,-126 mmol) from 

Example 65B, followed by K1C03 (174 mg, 1.26 mmol), and cuprous iodide (20 mg, 

IO 0.11 mm.ol). The resulting mixture was then heated at 120 °C for overnight. The 

reaction mixture was then allowed to cool to ambient temperature and poured into 

water. The aqueous mixture was extracted twice with 25 mL of ethyl acetate. The 

combined organic layer was then washed with water and brine, dried over N~SO.., 

filtered, concentrated on a rotavap under reduced pressure. The crude product was 

. 15 .. purified using Gilson Preparative-HPLC as described m Example 38B to give the title 

compound (115 mg, 25 % based on the iodide) as a light-brown solid. 1H NMR (d6
-

DMSO, 300 MHz) 8 2.03 (s, 3H), 3.40-3.78 (m, SH), 6.51(d,J=8.4 Hz, lH), 6.53 (s, 

lH), 7.23 (dd,J== 2.1, 8.4 Hz, lH), 7.27 (d,J= 15.6 Hz, lH), 7.39(d,J=15.6 Hz, 

lH), 7.41 (dd,J=l.8,8.4Hz, lH), 7.49(t,J=2.7Hz, lH), 7.56(d,J=8.4Hz, lH), 

20 7.85(d,J=1.8 Hz, lH), 7.99(d,J=1.8 Hz, lH). MS (APCI) (M+NH4t atm/z440, 

442. Anal. Calcd for C23H22CIN3QiS · 0.53 CH2Cl2: C, 58.28; H, 4.79; N, 8.66._ 

Found: C, 58.31; H, 4.93; N, 8.65. 
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·Example 86 

(5-Benzodioxolyll[2-chloro-4-C E:(< 4-acetylpiperazjn-1-yl)carbonyD 

ethenyll phenyll sulfide 

5 The title compound was prepared by the procedures described in Example 85 

substituting 5-iodoindole with 1-iodo-3,4-methylenedioxybenzene, providing a white 

solid. JH NMR (CDC~, 300 MHz) 8 2.14 (s, JH), 3.48-3.60 (m, '2H), 3.60-3,84 (m, 

6H), 6.05 (s, 2H), 6.75 (d,J= 8.4 Hz, lH), 6.80 (d, J= 15.3 Hz, 1H}, 6.88 (d,J= 8.4 

Hz, tH» 6.98 (d,J= 2.1 Hz, HI), 7.03(dd,J=2.1, 8.4 Hz, lH), 7.19(d,J=1.8, 8.4 

10 Hz, lH}, 7.52(d, J=2.1 Hz, lli}, 7.58(d,J=15.6 Hz, lH)~ MS(APCI') (M+NH..t 

at mlz 445, 447. 

Example87 

(2-Isopropylpheny]}[2-rti1ro-4-( E-«2-carbomethoxypiperazin-1-yl)carbonyllethenyll 

15 · ·· ··· ···· ·, -.. pheD.yll sulfide . · . ... . 

Prepated according to the procedures of Example 71, giving a yellow solid. 1H 

NMR (DMSO~ 300MHz) 8 1.14 {d, J = 6.6 Hz, 6H); 2.52-2.91 (him, SH); 3.30-

3.40 (m, Ill); 3.68, 3.69 (s, s, 3H); 4.10-4.25 (hr m, lll); 5.00-5.2l(brm, lH); 6.60-

6.65(m, lH); 7.29-7.62 (m, 6H); 7.85-7.95 (m, lll); 8.64-8.68 (m, lH). MS (APCI) 

20 (M+H) .. at m/z 470. 

Example88 
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(2.3-Dimethoxyphenyl)-[2-chloro4CE-CCmor,pholin-1-yllcarbonyllethenyl)phenyll 

sulfide 

The title compound was prepared according to the procedures of Example 1, 

giviri.g a white solid, m.p. 148-lSOC. 1H NMR (CDC13, 300 MHz) 5 3.60-3.78 (m, 

5 8H), 3.85 (s, 3H), 3.91(s,3H), 6.78 (d, J==16Hz, lH), 6.86-6.98 (m, 3H), 7.20 (dd, 

J=9Hz, 2Hz, lH), 7.54 (d, J=2Hz,1H), 7.58 (d, J=16Hz, lH). Anal. Calcd. for 

~1H22ClN04S: C, 60.06; H; 5.28; N, 3.33. Fowid: C;, 59.72; H,'5.34; N, 2.97. 

10 

Example89 

C2-Fluorophenyll[2-nitro-4-CE-«+acetylpiperazin-l­

. yllcarbonyllethenyl)phenyllsulfide 

The title compound was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 2-fluorothiophenol. Yellow solid ( 40 mg, 

78%); 1H-NMR (CDC13, 400 MHz) 5 2.17 (s, 3H), 3.56 (br, m, 2H), 3. 77 (br, m, 6H), 

15. .6.88 (dd, J =3, 21Hz,lH),6.93.(d, J~39.Hz,.1H},.7.26 (dd, J =3, 21 Hz, lH), 7.33 

20 

(dd, J = 3, 19 Hz, lH), 7.49 (br, d, J = 20 Hz, IH), 7.58 (m, lH), 7.66 (m, 2H), 8.46 

(d, J = 4 Hz, lH). MS (APCI) (M+Hr at m/z 430. F AB High Resolution MS 

c.alculated m/z for C21H21N30 4FS (M+Ht: 430.1237. Observed m/z: 430.1246. 

Example 90 

(2-BromophenyllC2-trifluoromethyl-4-C E-«4-{tert-butoxycarbonyl)pjperazin-1-

yllcarbonyllethenyll phenyll sulfide 
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The title compound was prepared by the procedures described in Example 1 

substituting 2,4-dichlorothiophenol with 2-bromothiophenol, 2-chlorobemaldehyde 

with 4-fluoro-3-tri:fluoromethylbemadehyde, and 6-amino-1-hexanol with t-butyl 1-

pipeiazinecarboxylate, to give a white solid. 1H NMR (CDC13, 300 MHz) d 1.48 (s, 

5 9H), 3.49 (brs, 4H), 3.56-3.78 (m,4H), 6.89(d,J=15.6Hz, lH), 7.10 (d,J= 8.4Hz, 

'Ill), 7.18-7.35 (m, 3H), 7.49 (d, J= 8.4Hz, lH), 7.65 (d, J= 15.6 Hz, lH), 7.68 (dd, 

J = 2.1, 8.4 Hz, lH), 7.85 (br s, IH). MS (APCI") (M+ct)· at mlz.605, 607, 609. Anal. 

Calcd for Cz5H2()N203BrF3S · 0.03 H20: C, 52.50; H, 4.59; N, 4.90. Found: C, 

52.54; H, 4.71; N, 4.68. 

10 

Bx8mple91 

(2-(Pvrrolidin-1-yllphenyt)f2-trifluoromethvl-4-C E-ff 4-Ctert­

butoxvcarbonvllpiperazjn-1-yl)carbonyl)ethenyll pheilvll sulfide 

The title compound was prq)ared by the procedures described in Example 69 

15 ·substitutfng·the bromide from Example·l2'1'/ith the· bromide from Example 90, to give 

a white solid. 1HNMR (CDCI3, 300·MHz) a 1.85 (s, 9H), 1.85 (hrs, 4H);3.32-3.55 

{m, 8H), 3.55-3.78 (m, 4H), 6.76 {d,J= 8.4 Hz, lH), 6.82(d,J=15.6 ~ lH), 7.23-

7.45 (m, SH), 7.61 (d,J= IS.6Hz, lH), 7.75 (brs, IH).MS (APCI) (M+Ht atmlz 

562. 

20 

Exariiple92 

(3-Carboxamidonhenyllf2-nitro-4-( E-ff 4-acetylpiperazin-1-vDcarbonyl) 
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ethenyll phenyll sulfide 
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Example92A 

C3-Carboxyphenynr2-nitro-4-( E-CC 4-acetxlpiperazin-1-yllcarbonyl) 

5 ethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 32B 

substituting 2,4-dichlorothiophenol with 3-mercaptobenmic acid: 

Example92B 

10 C3-Carboxamidophenyl)f2-nit:ro-4-( E-« 4-acetylpiperazin-1-yllcarbonyl) 

etbenyQ phenyll sulfide · 

To a stirred solution ofbenzoic acid :from Example 92A (40 mg, 0.088 mmol) 

in 1 mL of anhydrous DMF with HOBT (15 mg, 0.097 mmol) was added EDAC (19 

mg, 0.097 mm.ol), followed by ammonimn chloride (large excess). The pH of the 

15 solution was adjusted to 6.with.additi~ oftriethylamine. The resulting mixture was 

then stirred at ambient temperature for 6 h. Water was added to quenched the reaction. 

The product precipitated out after stirring for 30 min, which was then isolated by 

filtration and dried in vacuum oven to give a light yellow solid (25 mg, 63% yield). 1H 

NMR (d6-DMSO, 300 MHz) 8 2.04 {s, 3H), 3.43-3.82 (m, SH), 6.84 (d,J= 8.7 Hz, 

20 lH), 7.43(d,J=15.6 Hz, lH}, 7.53(d,J=15.6 Hz, lH}, 7.56{d,J=1.8 Hz, lll), 

7.66(t,J=1.65 Hz, lH), 8.06 (d,J=7.80 Hz, IH), 8.12 (s,2H), 8.67 (d,J=2.1 Hz, 

lH). MS (ESI} {M+Nat atm/z477. 
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EXample93 

(3-(Hydroxymethyl)phenyl)[2 .. nitr0-4-( E-ff 4-acetylpiperazjn-1-yllcarbonyI> 

ethenyl) phenyll sulfide 

5 To a stirred solution of benZoic acid from Example 92A (255 mg, 0.56 mmol) 

in 5 mL of anhydrous 1liF at 0 °C was added in tum E~N (102 mL, 0.73 mmol) and 

ethyl chloroformate (70 mL, 0. 73 mmol). After 60 min, the reaction mixture was 

filtered through celite plug into a stirred solution ofNaBH4 in water at 0 °C. The 

resulting reaction mixture stirred at 0 °C for 2 h before it was extracted with EtOAc 

10 {2x20 mL ). The combined orgamc layers was washed with 3N HCI, brine, dried over 

NB.?804, :filtered, concentrated under reduced pressure. The crude product was purified 

using Gilson Preparative HPLC as described in Example 38B to give the title 

compound (80 mg, 32% yield) as a light-yellow solid. 1H NMR (d6-DMSO, 300 MHz) 

o 2.04 (s, 3H), 3.40-3.79 (m, 8H), 4.56 (s, 2H), 5.38 (br s, lH), 6.85 (d, J = 8.7 Hz, 

15 tH), 7.42 (d,J=-15.6 Hz, lH), 7;52 (brs~ 3H); 7.57 (brs, 2H), 7.91{dd,J=2.1,8.7 

Hz, lH), 8.66 (d, J- 2.1 Hz, lH). MS (APCI) (M+Nfl.ct at mlz 459. 

Example94 

Phenylf2-tritluoromethyl-4-C E-((4-Ctert-butoxycarbonyl),piperazin-1-

20 yl)carbonyl)ethenyl) phenyll- sulfide 

The title compound was obtained as a reductive side product from the reaction 

mixture described in Example 91, as a colorless oil. 1H NMR. (CDC13, 300 MHz) ~ 
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1.49 (s, 9H), 3.43-3.56 (br s, 4H), 3.56-3.82 (m, 4H), 6.85 (d, J == 15.6 Hz, lH), 7.06 

(d,J= 8.4 Hz, lH), 7.37-7.50 (m, 4H), 7.63 (d, J= 15.6 Hz, lH), 7.67 (d,J= 8.4 Hz, 

lH), 7.76 (d,J= 11.7 Hz, lH), 7.80 (s, lH)."MS (APCI") (M+cl)" atmlz 527 . 

. Example95 

l2-Isopropylphenyl)[2-tri:fluoromethyl-4-C E-«2-carbomethoxy-4-(tert­

butoxycarbonylloiperazin-1-yllcarbonyllethenyl) pheilyll sulfide 

The title compound was.prepared according to the procedures of Example 71. 

1HNMR (CDC13, 300 MHz) a 7.79 (s. lH), 7.62 (d, lH, J = 15.0 Hz}, 7.48 (d, IH, J = 

10 7.2 Hz), 7.43 (m, 2H}, 7.38 {d, lH, J = 8.1 Hz), 7.22{m, lH), 6.86 (d, lH, J = 15.4 

Hz), 6.80 (d, lH, J = 8.4 Hz), 5.30 (br, lll), 4.62 (br d, 2H, J = 14.0 Hz), 3.89 (br m, 

15 

lH), 3.76 (s, 3H), 3.49 (dq, lH, 11 = 12 = 6.9 Hz), 3.12 {m, 2H), 2.94 (br, lH), 1.46 {s, 

9H), 1.17 (d, 6H, J = 6.6 Hz). MS (ESI) mlz-591, -627, -677. 

·· .... .Example96 

(2-Isopropylphenyl)[2-nitro-4-C E-((3-(pyridine-4-methylaminocarbonyll-4-tert­

butoxycarbonylpiperazin-1-yllcarbonyllethenyll phenyll sulfi~ 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO~, 300MHz) 5 1.14 (d, J == 6.6 Hz, 61I); 1.38 (s, 9H); 2.83-3.85 (br 

20 m, SH); 4.09-4.51 (br m, 4H); 4.91-5.09 (br m, lH); 6.64 (d, 1 = 8.5 Hz, lH); 7.12-

7.62 (m, 8H); 7.82-7.96 (m, lH); 8.26-8.48 (m, 2H); 8.63-8.75 (m, 2H). MS (APCI) 
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(M+H)+ at m/z 646. ~ calcd for C,4H~sS106: C, 63.24; H, 6.09; N. 10.84. Found: 

·C, 63.07; H, ·6A3; N, 10.54. 

:£xample97 

5 (2-Ethoxvohenyl)-f2~hloro-4ffi..((nioroholin-l-yl)carbonyllethenyl)phenyl]sultide 

Example97A 

2-Eth.oxvbenzenethiol 

To 7.82g of ethoxybenzene and 7.4lg oftetramethylethylenediamine in 75 ml 

ether, cooled in an ice bath, a solutidn of25.6 ml of a 2.5 M n-butyllithium solution in 

10 hexane, was added dropwise under a nitrogen atmosphere. The mixture was stirred 

for 1 hour at room temperature and then cooled to -65 degrees. Sulfur (2.28 g) was 

added in portions. The mixture was stirred for 3 hours at room temperature and then 

cooled in ice. LiAI~ (0.6 g) was added and the mixture was stirred 1 hour at room 

tempemture. The mixture was again cooled in ice while S ml water was added 

15 dropwise fo1lowed by 15% HCl in water until all salts~ ·The aqueous phase was 

separated and washed with ether. The eombined ether layers was washed with HCl, 

then water. After drying with NaiS04, the ether was evaporated to give 9.66 g of 

product. NMR analysis showed 70% pure material with 300.At of a diary} sulfide 

impurity. This mixture was carried forward to the next step. 

20 

Example97B 

(2-Ethoxyphenyl)-f2-chloro-4<E-[Cmomholin· 1 ~yl)carbonyllethenyl)phepyllsulfide 
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The title compound· was prepared according to the procedures of Example 1, 

substituting the thiol of Example 97 A, giving a white solid, m.p. 125-127C. ~H NMR 

(CDC13, 300 MHz) a 1.25 (t, J=7Hz, 3H), 3.60-3.78 (m, SH), 4.05 (q, J=7Hz, 2H), 

6.76 (d, J=lSHz, lH), 6.82 (d, J=9H, lH), 6.94-7.00 (m, 2H), 7.16 (dd, J=9Hz, 2Hz, 

5 lH), 7.34-7.45 (m, 2H), 7.54 (d, J=2Hz, lH), 7.58 (d, J=15Hz, Ul) .. Anal. Calcd. for 

<;1H22CIN03S: C, 62.44; H, S.49; N, 3.47. Found: C, 62.14; H, S.70; N, 3.22. 

10 

Example98 

(2-Methoxyphenyl}[2-nitro+c E-CC 4-acetylpiperazin-1-

yl>carbonyl>ethenyl)phenyllsulfide . 

The title compound was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 2-methoxythiophenol, giving a yellow solid 

(40 mg, 77%). lH-NMR (CDC13, 400 MHz) a. 2.14 (s, 3H), a 3.54 (hr, m, 2H), a 3.68 

(hr, m, 6H), a 3.79 (s, 3H), a 6.81(d,J=21Hz,lH),a6.89(d, J = 39 Hz, IH), a 7.03 

15 (d, J = 21Hz;lH};··a7.08 (m, lH), lL7.4l (hr, d,J=-21Hz, .. .tH),.a1.53 (m, Ul),.a 

20 

7.60 {m, lH), a 7.65 (hr, s, lH), a 8.42 (hr, s, lH). MS (APCI) (M+H)+ at m/z 442. 

Example99 

(2-(Azetidin-1-yllphenyll[2-trifluoromethyl-4-C E-« 4-Ctert-butoxycarbonvl)piperazin-

1-yllcarbonyllethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 69 

substituting pyrrolidine with azetidine hydrochloride, and the bromide from Example 
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12 with bromide :from Example 90, giving a white solid. 1H NMR (CDC13, 300 MHz) 

8 1.48 (s, ·9H), 2.18 (pentet, J = 7.43 Hz, 211), 3.40-3.53 (m, 4H), 3.53-3.77 (m, 4H), 

4~02 (t,J= 7.43 Hz, 4H), 6.54 (d, J= 8.7Hz, lH), 6.72 (d,J= 8.7Hz, IH), 6.78 (tt,J 

= 1.5, 7.35 Hz. lH), 6.81 (d, J= 15.6 Hz, lff), 7.29-7.42 (m, 3H), 7.61(d,J=15.6 

5 Hz, lH), 7.75 (hrs, lH). MS (APCT) (M+Ht at mlz 548. 

Example 100 

(2-(piperidin-1-yl)phenyl}[2-trifluoromethyl-4-C E-(( 4-(tert-butoxycarbonyl)piperazin. 

1-yl)carbenvl)etbenyl) phenyll sulfide 

10 The title compound was prepared by the procedures described in Example 69 

substituting pyrrolidine with piperidine, and the bromide from Example 12 with 

bromide from Example 90, and isolated as a white solid. 1H NMR (CDC13, 300 MHz) 

8 1.48 (s, 9H), 154 (br s, 6H), 2.96 (hrs, 4H), 3.48 (br s, 411), 3.55-3.78 (m, 4H), 6.86 

(d,J= 15.6Hz, 1H),6.99(td,J= 1.8, 7.5 Hz, lH), 7.08 (d,J= 8.4 Hz, lH), 7.19 (dd, 

15 J= 1.8, 8.1 Hz, lH), 7.25 (br m, IH);.7.31 (td, J= 1.8, 7.5 Hz, HI), 7.42 (dd,J= 1.8~ 

8.4 Hz, 111), 7.65 (d, J= 15.6 Hz, lH), 7.71(d,J=1.8 Hz, HI). MS (APC:r) (M+Ht 

atm/z576. 

Example 101 

20 C3-Chloro-2-fonnylphenyllf2-chloro4-( E-((4-acetylpiperazin-1-yllcarbonyll 

ethenyl) phenyl] sulfide 
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The title coiµpound was prepared by the procedures described in Example 65B 

substituting 2,3-dichlorobenzaldehyde with 2,6-dichlorobenzaldehyde, isolated as a 

white solid. 1H NMR (CDC13, 300 MHz) 8 2.05 (s, 3H), 3.56 (br s, 2H), 3.61-3.86 (m, 

6H), 6.68 (q,J= 3.0 Hz, lH), 6.93 (d,J= 15.6 Hz, lH), 7.23 (d,J= 3.0 Hz, lH), 7.25 

S (m., lH), 7.45 (dd, J=2.1, 8.4 Hz, lH), 7.62 (d,J= 8.4 Hz, IH), 7.67(d,J=15.6 Hz, 

IH), 7.69 (d,J=2.1 Hz, Ul). MS (APCr) (M+H)+ atm/z463,465,467. 

10 

15 

Example 102 

.C2-Trifluoromethylphenyll[2-trifluoromethyl-4-( E-(( 4-acetylpiperazin-1-yllcarbonyll 

etbepyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) 8 7.84 (s, lH), 7.80 (m, lH), 7.66 (d, lH, J = 15.4 Hz), 

7.49 (m, 3H), 7.40 (m, lH), 7.06 (d, lH,:J = 8.0 Hz), 6.87 (d, lH, J = 15.4 Hz). 3.62-

3.80 (m, 6H), 3.53 (m, 2H}, 2.15 (s, 3H). MS (ESI) m/z 503, 525, 1027. 

Example 103 

C3-Bromopheny1)[2-trifluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyll phenyl] sulfide 

The title compound was prepared according to the procedures of Example 1. 

20 1H NMR (CDC13, 300 MHz) 8 7.83 (s, lH), 7.66 (d, IH, J = 15.4 Hz), 7.57 (t, lH, J 

= 1.9 Hz}, 7.49 (m, 2H), 7.36 (dt, lH, J = 1.6, 7.8 Hz), 7.24 (m, IH), 7.18 (d, lH, J = 
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8.1 Hz}, 6.87 (d, lH, J = 15.2 Hz), 3.62-3.82 (m, 6H), 3.54 (m, 2H), 2.15 (s, 3H). MS 

(ESI) mlz 514, 515, 535, 537. 

Example104 

5 (3.5-DimethylphenvJ)[2-trifluoromethvl-4-( E-(l 4-acetylpiperazm;, 1-yllcarbonyll 

ethenyll phenvll sulfide 

The title compound was prepared according to the procedures of 

Example 1. 1H NMR (CDC13, 300 MHz) B 7.79 (s, lH); 7.64 (d, lH, J = 15.1 Hz), 

7.42 (d, lH, J = 8.8 Hz), 7.49 (m, 2H)~ 7.13 (s, 2H), 7.04 (s, 2H), 6.84 (d, lH, J = 

10 15.2 Hz), 3.62-3.82 (m, 6H), 3.54 (~ 2H), 2.32 (s, 6H}, 2.15 (s, 3H). MS (ESI) mlz 

15 

463, 485, 925, 947. 

Example 105 

·C2-Isopropylpheny1)[2-nitro-4-{ E-((3-dimethylaminocarbonyl-4-(pvridine-4-

· .carbonyl)piperazin-1-jl)carbonyl)ethenyl) phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) B 1.14 (d, J = 6.6 Hz, 6H); 2.50-3.83 (br m, lOH); 

4.04-4.66 (hr m, 3H); 5.32-5.43 (hr m, IH); 6.60-6.69 (m, lH); 7.15-7.64 {m, 8~); 

7.85-7.93 (m, lH); 8.59-8.72 (~ 3H). MS (APCI) (M+H)+ at m/z 588. Anal calcd 

11.48. 
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Example 106 

C2-Isopropylphenylll2-nitro-4-C E-CC3-dimethylaminocarbonyl-4-

carbomethoxYJ>iperazin-1-yllcarbonyllethenyll phenyD sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

5 1H NMR (DMSO-~, 300MHz) 8 1.14 {d, J = 6.6 Hz, 6H); 2.50-3.83 {hr m, 14H); 

4.16-4.63 {brm, 2H); 4.98 {br s, lH); 6.60-6.69 {m, lH); 7.20-7.61{m,6H); 7.85-7.93 

(m, lH); 8.59-8.65 {m, lH). MS {APCI) (M+H)+ atm/z541. 

Example 107 

10 <2-Isopropylphenynr2-nitro+(· E-((3-dimethvlaminocarbonyl-4-acetylpiperazin-1-

yllcarbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~. 300MHz) a t.14 (d, J = 6.6 Hz. 6H); 1.88, 2.04 cs. s, 3H); 2.50-

3.83 {br m, 1 lH); 4.16-4.59 (br m, 2H); 5.04-5.25 {br m, lH); 6.60-6.69 (m, lll); 

15 7.21-7.62,_(m, 6H); 7~85-7.93.(m, lH); 8.58-8.65 (m, Ul). MS:(APCI) .(M+H)+ at m/z 

525. Anal calcd for C27H3~4S105 : C, 61.81; H, 6.15; N, 10.68. Found: C, 61.93; H, 

6.75; N, 9.67. 

Example 108 

20 C2-Isoprgpylphenyll(2-nitro-4-C E-«3-Cl-morpholinocarbonyI>-4-tert-

butoxycarbonylpiperazin-1-yllcarbonyllethenyll nhenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO~, 300MHz) ~ 1.11-1.16 (br m, 6H); 1.35, 1.40 (br s, br s, 9H); 

2.67-5.0(br m, 16H); 6.60-6.69 (m, lH); 7.28-7.62 (m, 6H); 7.87-7.92 (m, Hi); 8.63-

8.67 (br m, lH). MS (APCI) (M+H)+ at m/z 625. Anal calcd for C32fftoN4S10 1: C, 

5 61.52; H, 6.45; N, 8.97. Found: C, 61.10; H, 6.65; N, 8.60. 

Example 109 

(2-lsopropylphenvl)[2-nitro-4-(·£«3'"(pyridine-4-methylaminocatbonvllliperazin-1-

yllcarbonyl)ethenyll phenvll sulfide 

10 Prepared according to the procedures of Example 71, giving a yellow solid. 

15 

1H NMR (DMSO-~, 300MHz) a 1.14 (d, J = 6.6 Hz, 6H); 2.50-4.46 (br m, 1 OH); 6.63 

(d, J = 8.5 Hz, lH); 720·7.64 (m, SH); 7.85-7.93 (m, lH); 8.43-8.65 (m, 4H). MS 

(APCI) (M+H)+ at m/z 546. Anal calcd for C2pll,1N5S104·0.46CHiCOOC~CH,: C, 

63.20; H, 5.96; N, 11.95. Found: C, 63.29; H, 6.27; N, 11.97. 

Example 11 O 

(2-lsoWOJWlpheml)[2-nitro-4-C E.{Cl3-dimethylaminocarbom'l),piperazin-1-

yllcarbonyl)ethenyl) phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

20 1H NMR (DMSO-~ 300MHz) l) 1.14 (d, J = 6.6 Hz, 6H); 2.50-3.20 (br m, 4H); 2.82 

(s, 3H); 3.04 (s. 3H); 3.26~3.49 (m, IH); 3.52-3.59 (m, lH); 4.08-4.47 (hr m, 2H); 

6.63 (d, J = 8.5 Hz, lH); 7.31-7.62 (m, 6H); 7.86-7.92 (m, lH); 8.61 (hr m, lH). MS 
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(APCI) (M+H)+ at m/z 483. Anal calcd for C25H:,;,N"4S 1040.c39CH3COOC~CH3: C, 

61.71;.H, 6.46; N, 10.84. Found: C, 61.96; H, 6.69; N, 10.73. 

Example 111 

5 (2-Isopropylphenvl)[2-nitro-4-C E-«3-Cbenzylaminocarbonvll-4-tert-

butoxycarbonylpiperazin-1-yllcarbonyl)ethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

'H NMR (DMSO-ct., 300MHz) 8 1.14 (d, J = 6.6 Hz, 6H); 1.33, 1.42 (hrs, br s, 9H); 

2.75-4.77 (hr m, IOH); 6.60-6.66 (hr m, IH); 7.02-7.94 (hr m, 12H); 8.47-8.67 (m, 

10 2H)• MS (APCI) (M+H)+ at m/z 645. 

Example 112 

C2-Isopropylphenyll[7-nitro-4-C E-«3-Cdimethylaminocarbonyll+tert­

butoxycarbonylpiperazin-1-yllcarbonyllethenyll phenyll sulfide 

.15 .. ·Prepared acci>rding to. the procedures of Example 71, giving a yellow solid. ' 

1H NMR (DMS0-'4, 300MHz) 5 1.14 (d, J = 6.6 Hz, 6H); 1.35, 1.40 (br s, br s, 9H) 

2.50-4.99 (hr m, 14H); 6~60-6.69 (m, IH); 7.21-7.62 (m, 6H); 7.86-7~92 (m, IH); 

8.59-8.63 (hr m, lH). MS (APCI) (M+H)+ at m/z 583. Anal calcd for 

~JI,.N4S106·0.21CJI,.: C, 62.50; H, 6.87; N, 9.32. Found: C, 62.28; H, 7.15; N, 

20 9.11. 

Example 113 
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{2*8romophenyll[2-chtoro-4-(E.((3·CSS·h,ydroxymethvl-pyrrolidin-2-on-1-yl)pron-1-

ylaminolcll'bbnyll·ethenvl)phenyllsulfide 

(2-Bromophenyl)[2-chloro-4-(2-carboxy-E-etheny1) phenyl]sulfide was 

prepared by the procedures described in Example 1 substituting 2,4 

5 dichlorotbiophenol with 2-bromoJhjophenol, 2-cblorobenzaldehyde with 3,4 

dichlorobenzaldehyde. 1-(3-aminopropyl)-5-((S)-thexyldimethylsilyloxymethyl)-2-

pyrrolidinone (0.2818g, 0.8959 mmol) was added to a solution of this cinnamic acid 

(0.3312g, 0.8959 mmol), 1-[3-(dimetbylamino)propyl]-3-ethyl carbodiimide 

hydrochloride (0.3435g, J.79 mmol), and 1-hydroxybenzotriazole hydrate (0.1816g, 

10 1.34 mmol) in DMF (4.0 mL). After stitting for 12h the reaction mixture was diluted 

with EtOAc (250 mL), extracted with sat. ~Cl (lx75 mL), extracted with H20 

(2x75 mL), rinsed with brine (75mL), and dried over N~S04• The resultant 

thexyldimethylsilyl alcohol was pUrified by flash chromatography (EtOAc) on silica 

gel (.4974 g, 83%). TetrabutylammOnium fluoride (.68mLof1.0 M solution in THF) 

15 was added dropwise to a solution of this protected alcohol (OA544 g,. 0.682-mmol) in 

THF (1.7 mL). After 2h the reaction was diluted with EtOAc (50 mL) and extracted 

with sat. ~Cl (lx25 mL), extracted with H20 (2x25 mL), rinsed with brine (25mL), 

and dried over N~S04• Flash chtomatography (EtOAc-+ 9;1 CH2Cl2:Me0H) on 

silica gel yielded the title comPQUnd. (3144g, 88%). 1H-NMR (DMSO-~, 300MHz) 8 

20 8.14 (t,J= 5.5 Hz, lH), 7.81 (m, 2H), 7.53 (dd, J= 8.3, 1.7 Hz, IH}, 7.44 (dt, J= 1.1, 

1.S, lH), 7.40(dt,.J=1.1, 1.8, lH}; 739 (d, J= 15.6 Hz, lH), 7.28 (dd, J= 7.1, 1.8 
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Hz, lH), 7.05 (d, J= 8.1 Hz, lH), 6.67 (d, J= 15.6 Hz, lli), 4.84 (t, J = 5.1 Hz, lH), 

2.94-3.62 (m, SH),·1.54-2.29 (m, 6H), MS(APCI) (M+H)+ atm/z523, 525, 527, 529. 

Example 114 

5 (2-Bromophenyl)[2-chloro-4-<E-«3-(pyrrolidin-2-on-1-yl)mm-1 -ylamino)carbonyl) 

ethenyl)phenyl]sulfide · 

The title compound was prepared by the procedures desctibed in Example 1 

substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

with 3,4 dichlorobenzaldehyde, and 6-amino-1-hexanol with 1-(3-aminopropyl)- 2-

10 pyrrolidinone. 1H-NMR (DMSO-di,, 300MHz) S 8.12 (t;J== 5.9 Hz, lH), 7.81 (m, 

2H), 7.52(dd,J=8~1,2.0Hz, lH), 7.44(dt,J=7.S, l.4, lH), 7.34(dt,J=7.5,2.0, 

lH), 7.39 (d, J= 15.8 Hz, IH), 7.28 (dd, J= 1.6, 1.9 Hz, lH), 7.05 (d,J= 8.1 Hz, 

lH), 6.67(d,J=15.8 Hz, lH)t 4.02 (d, J = .7 Hz, lH), 3.29-3.35 (m, 2H), 3.11-3.25 

(m, 4H), 2.21 (t, J == 8.1 Hz, lH), 1.94 (m, 2H), 1.64 (m, 2H), MS(APCI) (M+Ht at 

15 m/z 493, 495, 497, 499. 

Example 115 

(2-Bromqphenyll[2-chloro-4-(B..(N-methyl-N-O-Cpmolidin-2-on-1-yl}prop-1-

yllamino)carbonyll ethenyllohenyllsulfide 

20 The title compound was prepared by the procedures described in Example 1 

substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-chlorobenzaldehyde 

with 3,4 dichlorobenzaldehyde, and 6-amino-1-hexanol with 1-(3-
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methylaminopropyl)-2-pyrrolidinone. 1H-NMR (DMSO-d" 300MHz) & 8.06 (d, J = 

1.5 Hz, lH), 7.80 (dd,J= 7.7, 1.1 Hz, IH), 7.64 (dd, J= 8.5, 1.7 Hz, lll), 7.25-7.46 

(m, SH), 7.04 (d, J=8.1, 1.1, lH), 3.14-5.30 (m, 6H}, 3.14 (s, lH), 2.91(s,2H), 2.19 

(m, 2H), 1.92 (m, 2H), 1.68 (m, 2H), MS(APCI) (M+Hr atmlz 507, 509, 511, 513. 

Bxample116 

(2-[2-Methoxylethoxvohenyl)-[2-chloro4(B-[Cmot,pholin-l­

yllcarbonyllethenyl}phenyll sulfide 

The title compound was prepared according to the procedures of EXample 97, 

10 substituting 2-metboxyethoxybem.ene, giving a white solid. 1H NMR (CDC13' 300 

MHz) a 3.29 (s, 3H), 3.60(t,1=7Hz, 2H), 3.60-3.78 (m, SH), 4.12 (t, J=7Hz 2H), 

6.78 (d, J=15Hz, lH}, 6.82 (d, J=9H, lH), 6.95-7.03 (m, 2H), 7.18 (dd, J=9Hz, 2Hz, 

lH), 7.36-7.45 (m, 2H), 7.52 (d, J=2Hz, 1H), 7.57 {d, J=l5Hz, lH). Anal. Calcd. for 

CnH24CIN04S: C, 60.85; II, S.57; N, 3.22. Found: C, 60.65; II, 5.59; N, 3.12. 

15 

Example 117 

(2.Jsopropylphenyllf2-nitm+( E{O-Cmor.pholinocarbonyllpiperazin-1-

yDcarbOnylleth.enyl) phenyll sulfide 

Prepared according to the 1'rbcedures of Example 71, giving a yellow solid. 

20 1HNMR (DMS0-<4, 300MHz) o 1;14 (d, J = 6.6 Hz, 6H); 2.50-3.40 (hr m, 6H); 3.42· 

3.64 (br m. SH); 4.07-4.44 (br :m, 2H); 4.08-4.47 (br m, 2H); 6.64 (d. J = 8.5 Hz, lH); 

7.31-7.62 (m, 6H); 7.87-7.92 (m, lH); 8.61 (hr m, lH). MS (APCI) (M+H)+ at m/z 
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525. Anal calcd for C21H~4S1051.5~0: C, 58.64; H, 6.41; N, 10.13. Found: C, 

58.69; H, 6.36; N, 9. 78. 

Example 118 

5 C2-IsopropylphenyllC2-nitro-4-C E-« 4-tert-butoucarbonylpiperazin-1-

yllcarbonyllethenyll phenyl] sulfide 

Prepared according to the procedures of Example .·71, giving a yellow solid. 

1H NMR (DMSO~ 300MHz) 8 1.14 (cl, J = 7.0 Hz, 6H); 1.41 (s, 9H); 3.30-3.40 (m, 

lH); 3.50-3.72 (brm, SH); 6.64 (cl, J = 8.5 Hz, lH); 7.34-7.62 {m, 6H); 7.87-7.92 (dd, 

10 J = 8.5,. 1.5 Hz, lH); 8.65 (d, J = 1.5 Hz, lH). ·MS (APCI) (M+H)+ at m/z 512. Anal 

calcd for Cr,ff,3N3S10 5: C, 63.38; H, 6.50; N, 8.21. ·Found: C, 63.69; H, 6.62; N, 7.87. 

Example 119 

(2-Isopropylpheny1)[2-nitro-4-( E-«4-methoxycarbonvlpiperazin-1-

15 yllcarbonyllethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO~, 300MHz) 8 1.14 (cl, J = 6.8 Hz, 6H); 3.62 (s, 3H); 3.30-3.38 (m, 

lH); 3.38-3.72 (br m, SH); 6.64 (d, J = 8.8 Hz, IH); 7.34-7.62 (m, 6H); 7.87-7.92 (dd, 

J = 8.8, 2.0 Hz, lH); 8.64 (d, J = 2.0 Hz, lH). MS (APCI) (M+H)+ at m/z 470. Anal 

20 calcd for ~3S10,·0.34CJI14: C, 62.77; H, 6.27; N, 8.44. Found: C, 62.70; H, 

6.33; N, 827. 
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Example 120 

C2-Isopropylphepyllf2-nitro±( E-< 4-Cpyridine-4-carbonyl}piperazin-1-

yllcar'bolrf1>ethenyl> phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

5 !JI NMR (DMSO~ 300MHz) 6 1.14 (d, J = 6.6 Hz, 6H); 3.30-3.40 (m, lH); 3.52-

3.86 (brm, 8H); 6.61-6.66 (brm, lll); 7.30-7.62 (m, 8H); 7.83-7.96 (bun, lH); 8.60-

8.71 (m, 3H). MS (APCI) (M+H)+ at m/z 517. · Anal calcd for 

CuliaN4S104·0.38CH3COOC~CH,: C, 64.46; H, 5.69; N, 10.19. Found: C, 64.52; H, 

5.94; N, 10.21. 

lO 

Example 121 

(2-IsoproitylohenvllC2-nitro-4-C E-<(3-(pyridine-3-methylaminocarbonyl)-4-tert­

butoxvcarbonylpiperazin-1-yl)carbonvDethenyJ) phenyll sulfide 

Yellow solid; 1HNMR (DMSO~ 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 1.31-1.46 (br 

15 m, 9H); 3.30-3.41. (m, lH); 3.15-4:78 (br m, 9H); 6.61-6.67 (br m, Ul); 7.05-7.95 (br 

m, 9H); 8.20-8.65 (br m, 4H). MS (APCI) (M+H)+ at m/z 646. Anal calcd for 

CJI3,NsS10,·0.13"20: C, ·62.97; H, 6.49; N, 10.79. Found: C, 62.66; H, 6.26; N, 

10.60. 

20 Example 122 

(2-Isopropylphenyl)f2-nitro4-( E-((3:!pvridine-2-methylaminocarbonyl)pipqazin-l­

yllcarbonyl)ethenvll phenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~, 300MHz) 8 1.14 (d, J = 7.0Hz, 6H); 3.30-3.41 (m, lH); 2.50-

4.46 (br m, 9H); 6.64 (d, J = 8.5 Hz, lH); 7.21-7.93 (br m, lOH); 8.45-8.65 (br m, 

3H) .. MS (APCI) (M+H)+ at m/z 546. 

Example 123 

(2-Isopropylphenyll[2-nitro-4-C E-((3-Cpvridine-3-methylaminocarbonyl)piperazin-l­

. yllcarbonvllethenyll phenyll sulfide . 

Prepared. according to the·procedures of Example 71, giving a yellow solid. 1H 

10 NMR(DMSO~. 300MHz) a l.14(d,J= 6.6Hz, 6H); 2.50-4.41 (brm, lOH); 6.61-

6.67 (brm, 1H}; 7.26-7.70 (brm, SH); 7.86-7.94 (brm, lH); 8.40-8.67 (brm, 4H). 

MS (APCI) (M+H)+ atm/z 546. 

15 

Example 124 . 

· · ( 4-Hydroxyphenyl}[2-nitro-4·(E-CC4-acetvlpiperazin-1-

yllcarbonyllethenyl)phenyllsulfide 

The title compound was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 4-hydroxythiophenol. Yellow solid (23 mg, 

45%); 1H-NMR (Pyridine-d,, 500 MHz) 8 2.08 {s, 3H), 3.42 (br, m, 2H), 3.76 (br, m, 

20 6H), 7.01 (d, J = 17 Hz, lH}, 7.26 (m, 2H), 7.37 (d, J = 31 Hz, lH), 7.59 (m, 3H), 8.02 

(d, J = 31 Hz, lH), 8.60 (d, J = 4 Hz, lH). MS (APCI) (M+Ht at m/z 428. FAB 
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High Resolution MS calculated m/z for C21H22N30 5S (M+Ht: 428.1280. Observed 

m/z: 428.1296. 

Example 125 

C3.5-Dichlorqpheqyllf2--nitro-4-C E-(( 4-acetylpiperazin-1-

yl)carbonvllethenyl)phenyllsulfide 

The title compound was preplted by the procedures described in Example 83 

substituting 3,4-dimetbylthiophenol with 3,5-dichlorothiophenol. Yellow solid (12 

mg, 21%); 1H-NMR (CDCI,, 400 MHz) S 2.04 (s, 3H), 3.43 (br, m, 2H), 3.62 (hr, m, 

10 6H), 6.82 (d, J = 22 Hz, lH), 6.82 (d, J = 38 Hz, lH), 7.37 (s, 111), 7.38 (s, Ill}, 7.40 

(m, lH), 7.43 (dd, J = 3, 21 Hz, lB), 7.SS (d, J = 38 Hz, lH), 8.29 (d, J = 4 Hz, lH). 

MS (APCI) (M+Ht at m/z 480. F AB High Resolution MS calculated rn/z for 

C21H2oN30 4C12S (M+Ht: 480.0552. Observed m/z: 480.0553. 

15 . . .. . ... . . -.Bxam.pJe126 

(2-Bromophenyl){2-chloro-4-CE:((3·(58-acetoxymethyl-pmolidin-2-on-1-yl)prop-1-

v1amino)earbonyll ethenyl)phenyl]sulfide 

To a solution of the compound of Example 113 (0.0466g, 0.0889 mmol) in 

CH2CJi (.5 mL) was added triethylamine (0.024 mL, 0.18 mmol) and acetic anhydride 

20 (0.0088 mL, 0.0933 mmol). After 12 h the reaction was difo.ted with MeOH (l.5 mL) 

and purified by preparative HPLC to provide the title compound (.0458 g, 91 %). 1H­

NMR (DMSO~d6, 300MHz)~ 8.14{t;J=5~7Hz, lH), 7.80(m,2H), 7.53 (dd,J= 8.S, 
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1.5 Hz, lH), 7.45 (dt, J= 1.1, 1.5, lH), 7.35 (dt, J= 1.1, 1.8, lH), 7.39 (d, J= 15.6 

Hz, HI}, 7.29 (dd, J= 1.1, 1.8 Hz, lH), 7.05 (d,J= 8.1Hz,lH),6.67(d,J=15.6 Hz, 

lH), 4.20(dd,J=11.8, 3.7 Hz, lH), 4.03 (dd, J = 11.8, 4.0 Hz, Hi), 3.85 (m, lH), 

3.45 (m, 2H), 3.15 (m, 2H), 2.95 (m, 2H), 2.00-2.48 (m, 2H), 2.02 (s, 3H), 1.51-1.82 

5 (m, 2H), MS(APCI) (M+HJ'" at m/z 565, 561, 569, 511. · . 

Example 127 . 

C2-BromophenyllC2-chloro-4-CE-ff3-C5S-methoxymethyl-pyrrolidin-2-on-1-yl)prop-1-

ylamino)carbonyl) ethenyl)phenyllsulfide 

10 Sodium hydride (0.0088g,·0.22 mmol, 60% dispersion) was added to a 

solution of the compound of Example 113 (0.0524g, 0.1 mmol) in DMF (O.S mL). 

After 15 min, iodomethane (0.025 mL, 0.4 Dimol) was added and the reaction was 

stirred for 12 h. The reaetion was diluted with EtOAc (7 mL) and extracted with sat. 

NH,.Cl (lx2.5 mL), extracted with H20 (2x2.5 mL), rinsed with brine (2.5mL), dried 

15 ..... over N~S04, filtered, and concentrated. in .vacuo. The crude products were diluted 

with MeOH (1.5 mL) and purified by preparative HPLC to provide the title compound 

(0.0408 g, 74%). 1H-NMR (DMSO-~, 300MHz) 8 8.07 (2, lH), 7.80 (dd,J= 7.9, 1.3 

Hz, HI}, 7.64(dd,J=8.3, l.6Hz, lH), 7.23-7.46(m,5H), 7.04(d,J=8.l, lH),3.74 

(m, lH), 4.4-3.52 {m, 6H), 3.27 (s, 1.5H), 3.22 (s, 1.5H), 3.14 (s, l.SH), 2.91 (s, 

20 I.SH), 1.5-2.3 (m, 6H), MS(APCI) {M+H)+ at m/z 551, 553, 555. 

Example 128 
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C2-Bromopheny1)[2-chloro-4-CE-ff3-C4R-hydroxymethyl-pyrrolidin-2-on-l-yl)proP-1-

ylamino)carbonyll ethenvl)phenyllsulfide 

The title compound was prepared by the procedures described· for Example 

113 substituting l-(3-aminopropyl}S-((S)-thexyldimethylsilyloxymethyl}2-

5 pYJTOlidinone with 1-(3-aminopropyl)-4-((R)-thexyldimethylsilyloxy)-2-

pyrroliclinone. 1H-NMR.(DMSO-d6,300MHz)a8.13 (t,J=S.5Hz, IH), 7.80(m, 

2H), 7.53 (dd,J=8.5, 1.7Hz, lH), 7.27-7.44 (m, 4H), 7.05 (d,J= 8.1Hz,lH),6.67 

(d,J= 15.8 Hz, lH), S.19 (d, J= 3.7 Hz; lH), 4.28 (hrs, iH), 3.10-3.62 (m, 8H), 2.06 

(dd, IH), 1.63 (m, lH), MS(APCI) (M+Ht at m/z 509, 511, 513. 

10 

Example 129 

PhenyU2-nitro-4-{ E-CC4-acetylpjperazin-1-yl)carbonv1)ethenyl)phenyllsultide · 

The title compound was prepared by the procedures described in Example 83 

substituting 3,4-dimethyltbiophenol With thiophenol. Yellow solid (36 mg, 73%); 1H-

15 NMR(CDC13, 400 MHz}() 2.20 (~ 3H). 3.59 (br:rm, 2H), 3.78 (br, m~ 6H), 6.92 (d, J 

=21Hz,lH),6.95 (d, J=39Hz, lH), 7A9 (br, d, J=21 Hz, lH), 7.56 (m, 3H), 7.65 

(m, 2H), 7.69 (d, J = 38 Hz, lH), 8.46 (d, J =·4 Hz, lH). MS (APCI) (M+Ht at m/z 

412. FAB High Resolution MS calculated m/z for ~1H22N304S (M+Ht: 412.1331. 

Observed mlz: 412.1342. 

20 

·E*atnple 130 

(2-Dimethylaminoohenyl)f2-nitro-4-( .E-(( 4-acetylpiperazin-1-yl)carbonyl) 
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ethenyll phenyll sulfide 

PCT/US00/08895 

To a stirred solution of aniline from Example 47 (21 mg~ 0.049 mmol) in 1 mL 

of ethanol was added M~S04 (14.0 mL, 0.15 mmol) followed by sat. NaaC03 (25 

mL). The mixture was then refluxed for one day. The reaction mixture was allowed to 

5 cool down to ambient temperature, partitioned between EtOAc and water. The organic 

layer was washed with brine, dried over N~S04, filtered, concentrated under reduced 

pressure. The residue was then purified .on a Gilson Preparative HPLC as described in 

Example 38B to give the title compound (10 mg, 45% yield), as a light yellow solid. 

1H NMR (CDCl3, 300 MHz) S 2.16 (s, 3H), 2.83 (s, 3H), 3.32 (br s, 3H), 3.4 7-3.85 · • 

10 (m, 8H), 6.75 (d,J= 8.4 Hz, lH), 6.78 (d,J= 8.4 Hz, lH), 6.82 (d,J= 8.4 Hz, lH), 

6.89 (d, J= 15.6 Hz, lH), 7.40-7.5l(m, 3H), 7.64(d,J=15.6 Hz, lH), 8.45 (d,J= 

1.8 Hz, lH). MS (APCr) (M+Ht at mlz 454: 

Example 131 

15 . (3 .. {(2 .. HydroxyethyDa.minocarbonyllohenyllC2-nitro~-( . .E-(( 4-acetvlpiperazm.;.1-

yllcarbonyllethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 

92B, substituting ammonium chloride with ethanolamine, to give a light yellow solid. 

1HNMR(d6-DMSO, 300 MHz) 6 2.04 (s, 3H), 3.30-3.79 (m, 12H), 4.75 (t,J= 5.7 

20 Hz, lH), 6.85 (cl, J= 8.7 Hz, lH), 7.42 (d, J= 15.6 Hz, lH), 7.54 (d, J= 15.6 Hz, lH), 

7.66 {t,J=7.8 Hz, lH), 7.79 (d,J= 8.1 Hz, lH), 7.92 (dd,J=2.l, 8.1Hz,lH),8.04 
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(d,J= 8.4Hz, lH), 8.11 (s, lH), 8.62(t,J= S.7Hz, lH), 8.66(d,J=2.l Hz, lH). MS 

(APCr) (M+cir at mlz 533, 535. 

Example132 

5 C3-«3-Cl-lmidazolyl)propyllaminoc&rbonyl)phenyll[2-nitro4-( E-((4-acetylpiperazin-

t .. yl)carbonyl)rthenyl) phenvll sulfide 

The title compound was prepareH by the procedures described in Example 

928, substituting amm.oili.um chloride with 3-aminopropyl-1-imidazoJe, as a light 

yellow solid. 1HNMR (d6-DMSO, 300MHz)d1.96 (quintet,J= 6.98 Hz, 2H), 2.04 

10 (s, 3H), 3.24 (q,J= 6.98 Hz, 2H), 3.35-3.95 (m, SH), 4.02 (t,J= 6.98 Hz, 2H), 6.87 

(d, J= 8.4 Hz, lH), 6.88 (s, lH), 7.19 (s, lH), 7.41 (d,J= 15.6 Hz, lH), 7.54 (d, J= 

15.6 Hz, HI), 7.64 (s, UI), 7.68 (d,J= 7.8 Hz. lH), 7.79 (dt, J= 1.8, 7.8 Hz, lH). 

7.91 (dd, J= 1.8, 8.7 Hz, lll), 8.03 (d,.J= 7.8 Hz, lH), 8.09 (t, J= 1.8 Hz, lH), 8.65 

(d, J = 1.8 Hz, lH). MS (APCr) (M+Cl)" at m/z 591, 599. 

15 

Example 133 

C3-((2-Cl-Morpholinyllethyl)aminocarbonyllohenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-

1-yllcarbonyl)ethenyl) phenyll sulfide 

The title compotmd was prepared by the procedures described in Example 

20 92B, substituting ammonium chloride with 2-aminoethyl-1-morpholine, as a light 

yellow solid. 1H NMR (d6-DMSO, 300 MHz) B 2.04 (s, 3H), 2.44 (br s, 4H), 3.20-3.80 

(m, 16H), 6.87 (~J= 8.4 Hz, lH), 7.41(d,J=15.6 Hz, HI), 7.54(d,J=15.6 Hz, 
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lH), 7.68 (d,J= 8.4 Hz, lH), 7.79 (d,J= 8.4 Hz, lH), 7.91(dd,J=2~1.8.4 Hz, lH), 

8.02 (d,J= 8.4 Hz, lH), 8.07 (s, lll), 8.58 (t, J= 6.0 Hz, lH), 8.65 (d,J= 2.l}Iz, 

lH). MS (APCI} (M+H)+ at mlz 568. 

Example 134 

C2-Isqpropylphenyl)[2-nitro-4-C E-«3-hydroxymethyl-4-tert-butoxycarbonylpiperazin-

1-yllcarbonyllethenyI> phenvll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~, 300MHz) 3 1.14 (d, J = 7.0 Hz, 6H); 1.41 (s, 9H); 2.62-3.20 (br 

10 m, 4H); 3.30-3.40 (m, lH); 3.72-4;44 (br m, 4H); 4.72-4.98 (br m, IH); 6.62-6.66 (br 

m, lH); 7.25-7.63 (m, 6H); 7.83-7.93 (br m, lH); 8.57-8.66 (br m, lH). MS (APCI) 

1.51. Found: C, 62.65;H, 6.99; N, 7.36. -· 

15 Example 135 

C2-Isopropylphenyl)[2-nitro-4-C E-« 4-formylpiperazin-1-y1lcarbony1lethenyI> nhenyll 

sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMS~, 300MHz) B 1.14 (d, J = 7.1 Hz, 6H); 3.30-3.38 (m, lH); 3.38- · 

20 3.77 (br m, SH); 6.64 (d, J = 8.5 Hz, lH); 7.34-7;62 (m, 6H); 7.88-7.92 (dd, J = 8.5, 

1.7 Hz, IH); 8.08 (s, lH); 8.65 (d, J = 1.7 Hz, lH). MS (APCI) (M+H)+ at m/z 440. 
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Anal calcd for CAN,S,04: C, 62.85; H, S.73; N, 9.56. Found: C, 63.0S; H, 5.98; N, 

9.47. 

'EXample 136 

5 (2-Isopropylphenyllf2-nitro-4-( E,..((2-h,ydroxymethyl-4-tert-butoxycarbonylpiperazin-

1-yllcarbenyllethenyD phenyll sulfide 

Prepared according to the procedures of Example 71, givirfg a yellow solid. 1H 

NMR (DMSO~ 300MHz) 81.14 (d, J = 6.8 Hz., 6H); 1.41(s,9H); 2.72-3.50 (brm, 

4H); 3.30-3.40 (m, 1H); 3.85-4.52 (br m. 4H); 4.74-4.91 (hr m, lH); 6.62-6.66 (br m, 

10 lH); 728-7.62 (m, 6H); 7.81-7.91 (brm, lH)i 8.57-8.66 (brm, lH). MS (APCI) 

(M+H)+ at m/z 542. Anal calcd for ~H,5N3S10,·0. l 7CJI14: C, 62.65; H, 6.77; N, 

7.55. Found: 4 62.54; H, 6.83; N, 7.33. 

Examole 137 

15 · (2-Ethox:mhenyl}f2-chloro-4CE-[(3~ethoxycarbonylpiperidin-1-yl)carboqyllethenyl) 

t>henyllsulfide 

The title compound was prepared according to the procedures of 

Example 97. 1H NMR (CDC13, 300 MHz) 8 1.25 (~ J== 7 Hz, 6H), broad peaks 

totaling 9protons at 1.S0-1.641.65-1.94 2.01-2.lS, 2.45-2.55, 2.95-3.0S, 3.13-

20 3.30,3.55-3.68, 3.90-4.10, 4.05 (q, J=7Hz, 2H), 4.15 (q, J=7Hz, 2H), 6.84 (d, J=9Hz, 

lH), 6.80-6.95 (broad, lH), 6.94-6.99 (m,. 2H), 7.18 (dd, J=9Hz, 2Hz, lH), 7.34-7.41 

(m, 2H), 7.52(d,1=tsHz, lll), 7.SS (d, J=2Hz, lH). Anal. Calcd. for 
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<;5H28ClN04S: C, 63.35; H, 5.95; N, 2.95. Found: .C, 63.17; H, 6.02; N, 26.02; N, 

2.81. 

Example 138 

(3- Aminophenyll[2-nitro-4-C E..:((4-acetylpiperazin-1-

yllcarbonyllethenyl}phenyllsulfide 

The title compound was· prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 3-aminothiophenol. Yellow solid (2.9 mg, 

5.6%); 1H-NMR (CDCl3, 500 MHz) 8 2~20 (s, 3H), 3.60 (br, m, 2H), 3.77 (br, m, 6H), 

10 4.03 (br, s, ·2H), 6.85 (dd, J = 4, 16 Hz, lH), 6.90 (m, 3H), 7.04(d,J=17 Hz, lH), 

7.30 (t, J = 16 Hz, lH), 7.52(d,J=17Hz. lH), 7.68(d, J = 31 Hz, lH), 8.44 (d, J = 4 

15 

Hz, lH). MS (APCI) (M+H)+ at m/z 427. F AB High Resolution MS calculated m/z · 

for C21ffnN40 4S (M+Ht: 427.1440. Observed m/z: 427.1440 . 

. Example 139 

C 4-Aminophenynr2-nitro-4-C E-(( 4-acetylpiperazin-l­

yllcarbonyllethenyl)phenyllsulfide 

The title compoood was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 4-aminothiophenol. Yellow solid (2.5 mg, 

20 4.9%); 1H-NMR (CDC13, 500 MHz) 8 2.19 (s, 3H), 3.58 (br, m, 2H), 3.76 (br, m, 6H), 

4.03 (hr, s, 2H), 6.80 (m, lH), 6.93 (m, 3H), 7.37 (m, lH), 7.46(d,J=17 Hz, lH), 

7.67 (d, J= 31Hz,lH),8.43 (d, J= 3 Hz, lH). MS (APCI) (M+H)+ atm/z427. FAB 
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High Resolution MS calculated m/z for'C21H23N404S (M+Ht: 427.1440. Observed 

m/z: 427.1441. 

Example 140 

(2.4-Dim.ethylphenyDf2- nitro-4·( E:« 4-acetylpiperazin· l­

y])carbonylletbenvl)phenyllsulficle 

The title compound was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 2,4-dimethyJthiophenol. Yellow solid (40 

mg. 76%); 1H-NMR (CDCl:b 400 MHZ) 3 1.54 (br, s, 2H), 2.14 (s, 3H), 3.53 (br, m, 

10 2H), 3.71 (br, m, 6H), 6.58 (d, J == 21 Hz, lH), 6.76 (d, J = 38 Hz, lH), 7.03 (m, IH), 

15 

7.09 (m, lll), 7.28 (br, d, J = 19 Hz, lH), 7.33 {d, J = 20 Hz, lH), 7.51 (d, J = 38 Hz, 

lH), 8.30 (d, J = 5 Hz, lH). MS (APCI) (M+Hr at m/z 440. F AB High Resolution 

MS calculated mlz for ~ljjN304S (M+Ht: 440.1644. Observedm/z: 440.1656 . 

. • Example 141 

C2.5-Dimethylphenyl)f2- nitro-4-C E-ff 4-acetylpjnerazin-l­

yllcarbonyllethenyllpheny1Jsulfide 

The title compound was prepared by the procednres described in Example 83 

substituting 3,4-dimethylthlophenol with 2,5-dimethyltbiophenol. Yellow solid (34 

20 mg, 64%); 1H-NMR (CDC13, 400 MHZ) 3 2.07 (s, 3H), 2.23 (s, 3H), 2.28 {s, 3H), 3.46 

(br, m, 2H),. 3.64 (br,. m, 6H), 6.65 (~ J = 21 Hz, lH), 6.81(d,.J=39 Hz, IH), 7.19 

(m, 2H), 7.34(m, 2H), 7.56 (d, J=38 Hz, IH), 8.35 (d, J= S Hz, lH). MS (APCI) 
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(M+Ht at m/z 440. F AB High Resolution MS calculated mlz for ~3048 · · 

(M+Ht: 440.1644. Observed m/z: 440.1656. 

Exam.pie 142 

. !4-MethoxyphenyllC2-nitro-4-( E-CC 4-acetylpiperazin-1-

yl)carbonvl)ethenvl)phenyllsulfide 

The title compomd was prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 4-methoxythiophenol. Yellow solid (44 mg; 

83%); 1H-NMR. (CDCl3, 400 MHz) a 2.09 (s, 3H), 3.48 (br, m, 2H), 3.66 (br, m, 6H), 

10 3.83 (s, 3H), 6.79 (d, J = 22 Hz, lH), 6.83 (d, J = 40 Hz, lH), 6.95 (m, lH), 6.98 (m, 

15 

lH), 7.37 (br, d, J == 20 Hz, lH), 7.43 (m, lH), 7.46{m, lH), 7.58 (d, J == 38 Hz, lH), 

8.35 (d, J = 4 Hz, lH). MS (APCI) (M+HY atnl/z 442~ FAB High Resolution MS · 

calculated m/z for CnlfuN30,S (M+Ht: 442.1437; Observed m/z: 442.1434. 

Example 143 

C3-Chloropheny1l[2-nitro-4-C E-CC 4-acetvlpiperazin-1-

yl)carbonyllethenyl)phenyllsulfide 

The title compound was. prepared by the procedures described in Example 83 

substituting 3,4-dimethylthiophenol with 3-chlorothiophenol. Yellow solid (43 mg, 

20 80%);· 1H-NMR (CDC13, 400 MHz) a 2.23 {s, 3H), 3.62 (br, m, 2H), 3.80 (br, m, 6H), 

6.97(d, I= 21 Hz, Ul), 6.99 (d, J == 39 Hz, lH), 7.28 {d, J = 19 Hz, lH), 7.57 (m, 

3H), 7.675 (t, J = 4 Hz, lH), 7.73 (d, l = 39 Hz, lH), 8.48 (d, J == 4 Hz, lH). F AB 
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High Resolution MS calculated mlz for C21H21N30 4CIS (M+Hr: 446.0941. Observed 

m/z: 446.0953. 

Example 144 

5 (2-Chloro. 4.S-diaminophenyllf2-chloro-4-C E-CC 4-acetylpiperazin-1-

yllcarbonyl)ethenyll phenyl) sulfide 

Example 144A 

(2-Chloro. 4-nitro. S-aminophenyll!2-chloro-4-C E-« 4-acetylpiperazjn-1-

10 yl)carbonyI>ethenyl) phenvll sulfide 

The title compoun4 was prepared by the procedures described in Example 65B 

substituting 2,3-dichlorobemaldehyde with 4,S-dichloro-2-nitroaniline~ 

EXam.ple l 44B 

15 <2-Chloro. 4.5-diaminqpheny1)[2-chloro-4-C E-(( 4-acetylpiperazin-1-

yllcarbopyllethenyl) phenyll sulfide 

To a stirred solution of nitrobenzene from Example l 44A (170 mg, 0.34 

mmol) in 2 mL of EtOH was added SnC~ (325 mg, 1.72 mmol). The mixture was 

then refluxed under nitrogen atmosphere for 2 h. The reaction was allowed to cool 

20 down to ambient temperature, quenched with sat. NaHC03, extracted with 

Et0Ac(2x20 mL). The combined organic layer was washed with brine, dried over 

N8iS04' concentrated in vacuo. The residue was then purified on Gilson preparative 
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HPLC as described in Example 38B to give the title compound (70 mg; 44% yield) as 

alight yellow solid. 1HNMR (d6-DMSO, 300 MHz) a 2.04 (s, 3H}, 3.42-3.80 (m, 

8H}, 4.84 (s, 2H), 5.32 (s, 2H), 6.51 (d, J = 8.4 Hz, lH), 6.78 (d, J = 8.4 Hz, 2H), 7.26 

(d, J_.15.6 Hz, lll}, 7.41 (d,J= 15.6 Hz, 111), 7.48 (d,J= 8.4 Hz, lH}, 7.95 (d, J== 

5 1.8 Hz, lH). MS (APCI} (M+Ht atm/z465, 467, 469, 471. 

Example 145 

(3.4-Diaminophenyll£2-chloro-4-( E-« 4-acetylpiperazin-l-yllcarbonyllethenyll 

phenyll sulfide 

10 The title compound was prepared.by the procedures described in Example 144, 

substituting 4,5-dichloronitroaniline with 5-chloronitroaniline, resulting in a light 

brown solid. 1H NMR (d6-DMSO, 300 MHz) a 2.04 (s, 3H}, 3.31-3.80 (m, 8H}, 4.75 

(s, 2H}, S.01 (s, 2H}, 6.61 (t, J = 4.2 Hz, 3H}, 6.68 (s,_ lH}, 7.26 (d, J = 15.6 Hz, lH}, 

7.40(d,J=15.6 Hz, IH}, 7.46(d,J=8.4Hz,1H}, 7.94 (s, IH). MS (APCI) (M+Hr 

15 atm/z431,433. 

Example 146 

(6-Chlorobenzimidazol-2-on-5-yll£2-chloro-4-C E-(( 4-acetvlpinerazin-1-

yl)carbonvllethenyll phenyll· sulfide 

20 A mixture of dianiline from Example 144 (35 mg, 0.075 mmol) and CDI (13 

mg, 0.075 mmol) in THF was stirred at ambient temperature for one day. Solvent was 

then removed under reduced pressure. The crude product then pmified on a Gilson 
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preparative HPLC as described in Example 38B to give the title compound (12 mg, 

32% yield) as a white solid. 1H NMR (d6-DMSO, 300 MHz) S 2.04 (s, 3H}, 3.40-3.80 

(m, 8H), 6.63 (d,J-8.4 Hz, lH), 7.11(d,J=2.4 Hz, lH), 7.12 (s, lH), 7.23 (s, lH), 

7.32 (d, J= 15.6 Hz, lH), 7.43(d,J=15.6 Hz, lH), 7.50 {d, J= 8.4 ~ lH), 8.03 (br 

5 s, lH). MS (APCi+) (M-Co+Ht at mlz 465, 467. 

;Bxample 147 

CI-Methylindol-7-yl)[2-chloro-4-C .E-(( 4-acetylpiperazin-1-yl)carbonyllethenyl) 

phenyll sulfide 

10 The title compound was prepared by the procedures descnl>ed in ·ss, 

substituting 5-iodoindole with N-methyl-7-bromoindole, giving a light brown solid. 

1H NMR (CDC13, 300 MHz) 8 2.14 (S, 3H), 3.47-3.56 (m, 2H), 3.56-3.83 (m, 6H), 

3.96 (~ 3H), 6.42 (d, J= 8.4 Hz, lH), 6.55 (d, J= 3.6 Hz, lH), 6.76(d,J=15.6 Hz, 

lH), 6.99 (d,J= 3.6 Hz, lH), 7.09 (dd,J=2.l, 8.4Hz, lH), 7.15 (t,J= 7.65 Hz, lH), 

15 7.42 (dd,J= 0.9, 7.5Hz, lH), 7.53 (d;J== LS Hz, lH), 7.55 (dd, J= 15.6 Hz, UI), 

7.77 (dd, J= 0.9, 7.5 Hz, lH). MS (APCI} (M+Ht atmlz454, 456 . 

20 

. l3:xample 148 

(2-Hydroxv. 4-amincmheiwll[2-chloro-4-( E-CC 4-acetvlpiperazin-1 • 

yllcarbOnVliethenyl) phenyl) sulfide 

The title compound was prepl.red by the procedures described in Example 144, 

substituting 4,5-dichloronitroaniline with 5-chloronitrophenol, giving a light brown 
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solid. 1H NMR (d6.·DMSO, 300 MHz) 8 2.04 (s, 3H), 3.41-3.8() (m,8H), .5.09 .(s, 2H), 

6.61 (d, J= 8.4 Hz. lH), 6.70 (d, J= 7.8 Hz. lH), 6.79 (s, lli), 6.80 (dd, J= 2.1, 7.8 

Hz, lH), 7.26(d,J=15.6 Hz, lH), 7.40(d,J=15.6 Hz, lH), 7.46 (d,J= 8.4 Hz, UI), 

7.94 (hrs, Ill). MS (APCI} (M+H)+ at mlz 432, 434. 

Example 149 

(2-Isopropylphenyll£2-nitro-4-( E-{{ 4-methylpiperazin-1-yllcarbottyl)ethenyll phenyl] 

sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

10 1H NMR (DMS0-'4, 300MHz) 8 1.14 (d, J = 7.0 Hz, 6H); 2.19 (s, 3H); 2.25-2.36 (br 

m, 4H); 3.30-3.40 (m, lH); 3.51-3.72 (br m, 4H); 6.63 (d, J = 8.5 Hz, lH); 7.24-7.63 

(m, 6H); 7.88-7.92 (dd, J = 8;8, 1.8 Hz, lH); 8.64 (d, i= 1.8 Hz, lH). MS (APCI) 

(M+Hy at m/z 426. Anal calcd for C23Ft.,N1S1Q 3·0.26Hz0: C, 64.19; H, 6.45; N, 9.76. 

Found: C, 64.21; H, 6.59; N, 9.70. 

15 

Example 150 

(2-lsopropylphenyD[2-nitro-4-C E-(( 4-(pyridine-2-carboeylloiperazin-l­

yl)carbonyllethenvll phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

20 1H NMR (DMS0-'4, 300MHz) S 1.14 (d, J = 6.8 Hz, 6H); 3.30-3.40 (m, lH); 3.51-

3.83 (br m, 8H); 6.61-6.66 (br m, l,H); 7.30-7.65 (m, 8H); 7.83-7.97 (m, 2H); 8.S7-
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8.67 (m, 2H). MS (APCI) (M+H)+ at m/z 517. Anal ca.led for CuffuN4S1040.45~0: 

C, 64.07; H, 5.53; N, 10.67. Found: C, 64.04; H, 5.77; N, 10.97. 

Example 151 

5 (2-Isopropylphenyll[2·nitro+C E-CC 4-fpvridine-3-carbonvDpiperazin-1-

yl)carbonyllethenyl) ohenyl] sulfide 

Prepared according to the procedures of Example 71, giVing a yellow solid. 

1H NMR (DMSO-~, 300MHz) 8· 1.14 (d, J = 7.0 H7., 6H); 3.30-3.40 (m, lH); 3.52-

3.87 (hr m, SH); 6.64 ( d, J = 8.5 ~ lH); 7 .30-7 .64 (m, 7H); 7.83-7 .95 (m, 2H); 8.61-

10 8.70 (m, 3H). MS (APCI) (M+H)+ at mlz 517. Anal calcd for CaffaN4S10 4"0.42HiO: 

15 

C, 64.16; H, 5.55; N, 10.69. Folllld: C, 64.18; H, 5.64; N, 10.59. 

Example 152 

(2-Isoprqpylpheeyllf2-nitro4-( E-«2-carboinethoxy-4-methoxycarbonylpiperazin-1-

, yDcarbonylleiherivI) phenyl] sulfide 

Prepared according to the :Procedures of Example 71, giving a yellow solid. 

1HNMR(DMSO~ 300MHz) ~ l.14(d, J=7.l Hz, 6H); 2.70-3.95 (brm,4H); 3.30-

3.40 (m, lH); 3.61, 3.61 (s, s, 3H); 3.65, 3.67 (s, s, 3H); 4.16-4.SO (hr m, 2H); 5.08-

5.39 ( brm, Ul); 6.64 (dd, J = 8.5, 5.1Hz,lH);7.30-7.63 (m, 6H); 7.83-7.94 (m, lH); 

20 8.62-8.67 (m, IH). MS (APCtj (M+H)+ at m/z 528. Anal calcd for 

C2'~:1S10;0.19CJI14: C, 59.94; H, S.87; N, 7.72. Found: C, 59.87; H, S.94; N, 

7.59. 
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Example 153 

C2-Isomonylphenyll[2-nitro-4-C E-«2-carboxy-4-methoxycarbonylpiperazin-l­

yl)carbonyDethenvD phenyll sulfide 

5 Prepared according to the procedures of Example 71, giving a yellow solid. 

10 

1HNMR (DMSO-<io, 300MHz) a t.14 (d, J = 6.s Hz, 6H); 2.10-3.95 c brm, 4H); 3.30-

3.40 (m, lH); 3.61,3.61 (s, s, 3H); 4.16-4.51 (br m, 2H); 5.01-5.28 ( br m; lH); 6.61-

6.66 (m, lH); 7.30-7~63 (m, 6H); 7.83-7.94 (m, lH); 8.66 (br s, lH). MS (APCI) (M­

H)+ at m/z 512. 

Example 154 

C2-Iso.propylphenyl)f2-nitro-4-C E-«3-carbometho?(y-4-methylpiperazin-1-

yllcarbonyllethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

15 1HNMR(DMSO-~, 300MHz) a 1.14·(d, 1 = 7.0_Hz, 6H); 2.25, 2.26 (s, s, 3H); 2.20-

3.98 ( br m, SH); 3.57, 3.63 (s~ s, 3H); 6.63 (d, J = 8.5 Hz, lH); 7.30-7.63 (m, 6H); 

7.91 (dd, J = 8.5, 1.5 Hz, lH); 8.60-8.68 (br m, lH). MS (APCI) (M-H)• at m/z 484. 

Example 155 

20 C2-Ethoxyphenyl)-f2-chloro-4CE-£<3-carbomiperidin-1-yllcarbonvl]ethenyllPhenyll 

sulfide 
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The compound of Example 137 was hydrolyzed using an excess of aqueous 

10% NaOH in methanol, stirring overiiight. The reaction mixture was concentrated in 

vacuo, water was added, and the solution was extracted with ether. The mixture was 

acidified; the resultant solid was collected by filtration and dried overnight in a 

5 vacuum oven, giving a while solid, m.p. 166-171 C. 1H-NMR (DMSO 300 MHz) a 

1.17 (t, J=7Hz, 3H), broad peaks totaling 9 protons at 1.32-1.48, 1.51-1.78, 1.90-2.04, 

2.25-2.50, 2.80-2.90, 2.95-3.17, 3.45-3.Sl, 3.95-4.19, 4.41-4.51, 4:06 (q, J=7Hz, lH), 

6.80'(d, J=9Hz, lH), 7.01 (t, J=7Hz, lH), 7.15 (d, J=8Hz, IH), 7.26-7.40 (m, 2H), · 

7.40-7.48 (m. lH.), 7.51 (dd, J=9Hz, 2Hz, lH), 7.99 (d~ J=9Hz, lH). Anal. Calcd~ for 

10 CnH24ClN04S: C, 61.94; H, 5.42; N, 3.14. Found: C, 61.75; H, 5.65; N, 3.15. The 

resultant acid (303 mg, 0.631 mmol) was dissolved in 3 ml MeOH. A KOH solution 

(38 mg, 0.595 mmoi, of 87 .6% KOH) in 1 ml MeOH was added. The resulting 

solution was concentrated in vacuo, and 5 ml ether was added. The mixture was 

stirred for one hour to form a powder, which was filtered and dried in the vacuum 

15 oven at 60C to yield 307 mg of a solid, water soluble product. 

Example 155 

(2-Ethoxyphenyll-£2-chloro-4CE-U3:..carboxypiperidin-l-yl)carbonyllethenyllphenyll 

sulfide 

20 The compound of Example 137 was hydrolyzed uSing an excess of aqueous 

10% NaOH in methanol, 'stirring overnight. The reaction mixture was concentrated in 

vacuo~ water was added, and the solution was extracted with ether, giving a white 
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solid, m.p. 166-171. 1H NMR (DMSO, 300 MHz) 8 1.17 (t, 1=7Hz, 3H), broad peaks 

totaling 9 protons at 1.32-1.48, 1.51-1.78, 1.90-2.04, 2.25-2.50, 2.80-2.90, 2.95-3.17, 

3.45-3.51, 3.95-4.19, 4.41-4.51, 4.06 (q, J=7Hz, lH), 6.80 (d, J=9Hz, lH), 7.01 (t, 

J=7HZ. lH), 7.15 (d, J=8Hz, lH), 7.26-7.40 (m, 2H), 7.40-7.48 {m, lH), 7.51 (dd, 

S J=9Hz, 2Hz, lH), 7.99 (d, J=9Hz, lH). Anal. Calcd. for Cn~ClN04S: C, 61.94; 

H, 5.42; N, 3.14. Found: C, 61.75; H, 5.65; N, 3.15. The resultant acid (303 mg, 

0.631 mmol) was dissolved in 3 ml MeOH. A KOH solution (38 mg, 0.595 mmol, of 

87.6% KOH ) in I ml MeOH was added. The resulting· solution was concentrated in 

vacuo, and 5 ml. ether was added. The mixture was stirred for one hour to form a 

10 powder, which was filtered and dried in the vacuum oven at 60C to yield 307 mg of a 

solid, water soluble product 

Example 156 

C2-Ethoxvohenyl)-C2-chloro-4CE-C<2-ethoxvcarboliylpiperidin-1-yllcarbonyllethenyll 

15 . . ..... ,. phenyllsulfide 

The title compound was prepared according to the procedures of Example 97. 

1H NMR. (CDCl3, 300 MHz) 8 1.24 (t, J=7Hz, 3H), 1.28 (t, J=7Hz, 3H), broad peaks 

totaling 9 protons at 1.35-1.55, t.65-1.80, 2.25-2.38, 3.33-3.45, 3.95-4.05, 4.15-4.28, 

4.60-4.80, 5.44-5.50, 4.05 (q, J=7Hz, 2H), 4.20 (q, J=7Hz, 2H), 6.80-6.98 (m, 4H), 

20 7.12-7.20 (m, 1H)7.35-7.43 (m, 2H), 7.50-7.58 (m, 2H). Anal. Calcd. for 

C;zsH28ClN04S: C, 63.35; H, 5.95; N, 2.95. Found: C,63.51; H, 6.22; N, 2.61. 
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Exatti,ple 157 

C2-Ethoxy_phenyl)[2-tritluoromethyl4-C E-ff l-Ctert-butoXvcarbonyl).4-

hydroxypyrrolidin-3-ylamhiolcatbonyl)ethenyI> phenyll sulfide 

· The title compound was prepared according to the procedures of Example 1. 

5 1HNMR (CDC13, 300 MHz) 5 7.76 (s, lH}~ 7.60 (d, lH, J = 15.l Hz), 7.46 (dd, lH, J 

= 1.7, 7.5 Hz), 7.38 (m, 2H), 7.01 (d,. lH, J == 15.4 Hz), 6.98 (d~ lH, J == 7.8 Hz), 6.93 

(d, lH, J = 8.3 Hz), 6.42 '(d,. IH, J = 15.0 Hz), 4.30 (br, 2H); 3.98 (q; 2H, J = 7.0 Hz), 

3.87 (m, HI), 3.71 (m, lH), 3.33 (br, 2H), 1.47 (s, 9H), 1.17 (t, 3H, J = 7.0 Hz). MS 

(ESI) mlz-551, -1103. Anal. CalcdforC27H31F3N205S · 0.61 EtOAc: C, 58.32; H, 

10 5.96; N, 4.62. Found: C, 58.07; H, S.88; N, 4.76. 

Example 158 

C2-Ethoxyphenyll-[2-chloro-4<E-f<2-carbomiperidin-1-yl)carbonyllethenyl)phenyl] 

sulfide 

15 "The compound ofExam.ple 156 waS hydrolyzed; and the salt form~ 

accordingtotheproceduresofExainple 1S5. m.p. 170-171C. 1H-NMR(DMS0300 

MHz) a 1.16 (t, J=7Hz, 3H), broad peaks totaling 9 protons at 1.20-1.49, 1.51-1.75, 

2.10-2.27, 2.55-2.65, 3.10-3.21, 4.20-4.29, 4.354.45, 5.13-5.25, 4~05 (q, J=7Hz, 2H), 

6.80 (d, J=9Hz, 1H), 6.97-7.07 (m, lH), 7.15 (d, J=9Hz, lH), 7.29-7.57 (m, SH), 8.02 

20 (s, lH). Anal. Calcd. for Cnff24CIN04S: C, 61.94; H, 5.42; N, 3.14. Found: C, 

61.91; H, 5.48; N, 2.90. 
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Example 159 . 

(2-Ethoxyphenyll[2-trifluoromethyl-4-C E-(((pyrrol-3-in-l-yl)carbonyl)ethenyll 

phenyll sulfide 

· The title compound was prepared according to the procedures of Example 1. 

5 1H NMR (CDC13, 300 MHz) 8 7.81 {s, lH), 7.68 (d, lH, J-15.4 Hz), 7.35-7.47 {m, 

3H), 7.04 (d, lH, J- 8.4 Hz), 6.97 (dd, lH, J-1.3, 7.5 Hz), 6.91 (d, lH, J- 8.5 Hz), 

· 6.70 (d, lH, J = 15.4 Hz), 5.94 (m, lH), 5.85 (m, lH), 4.47 {br, 2FI), 4.38 {br, 2H), 

3.98 (q, 2H, J- 7.0 Hz), 1.19 (t, 3H, J-7.0 Hz). MS (ESI) mlz 420, 839, 861. 

10 Example 160 

C2-Ethoxyphenyll£2-trifluoromethyl-4-<E-((3.:.(pyrrolidin-2-on-l-yl)prop-l­

ylamino)carbonyll ethenyllphenyllsulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) 8 7.78 (s, lH), 7.54 (d, lH, 1=15.8 Hz), 7.42 (dd, lH, J 

15 -1.7,7.5 Hz), 7.34-7.39.(D), 2H), 7~13. (br, lH),7.03 (d, UI; J-8.S), 6.97 (dd, IH, J 

= 1.1, 7.7 Hz), 6.91 (d, lH, 1=8.1Hz),6.46 (d, lH, J= 15.8 Hz), 3.98 (q, 2H, J= 7.0 

Hz), 3.43 (m, 4H), 3.34 (q, 2H, J - 6.0 Hz), 2.45 (t, 2H, J - 8.1 Hz), 2.08 (m, 2H), 

1.75 (m, 2H), 1.18 (t, 3H, J = 7.0 Hz). MS (ESI) m/z 493, 515, 985, 1007. 

20 Example 161 

C2-Ethox)llhenyllf2-trifluoromethyl-4-CE-« 4-acetylpiperazin-1-yl)carbonyl)ethenyll 

phenyl) sulfide 
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The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 8 7.79 (s, lH), 7.62 (d, lH, J = 15.6 Hz), 7.44 (dd, lH, J 

= 1.7, 1.5 Hz), 7.38 (m, 2H), 7.04 (d, 1H, J = 8.1), 6.97 (dd, lH, J = 1.4, 7.5 Hz), 6.92 

(d, lH, J = 8.1 Hz), 6.84 (d, lH, J = 15.6 Hz), 3.98 (q, 2H, J = 7.0 Hz), 3.63-78 (m, 

5 6H), 3.53 (m, 2H), 2.14 (s, 3H), 1.19 (t, 3H, J = 7.0 Hz). MS (ESl) mlz 419, 501, 957, 

979. 

Example 162 

(2-E1bomhenyl)[2-trifluoromethvl-4-CE-Cl4-<ethoxycarbonyllpiperazin-l-

10 yl)carbony))ethenyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 71. 

1HNMR (CDC13, 300 MHz)~ 7.7.9 (d, lH, J = 1.7 Hz), 7.63 (d, lH, J == 15.3 Hz}, 

7.43 (dd, lH, J = 1.7, 7.7 Hz), 7.38 (m, 2H), 7.04 (d, lH, 1=8.5), 6.97 (dd, lH, J = 

1.4, 7.5 Hz), 6.92 (d, lH, J = 8.1 Hz), 6.84 (d, lH, J = 15.3 Hz),_4.18 (q, 2H, J = 7.1 

15 Hz), 3.98 (q, 2H, J = 6.9 Hz), 3.68 (m, 4H), 3.53 (m, 4H), 1.29 (t, 3H, J = 7.1 Hz) LI 9 

(t, 3H, J=6.9 Hz). MS (ESI) mlz 509, 531, 1017, 1039. 

:Example 163 

(2-Ethoxv.phenyl)[2-trifluoromethyl-4=(E-«4-C2-furflcarbonyl)piperazin-l-

20 . yl)carbetWnetJttmyl) phenyll ·$Ulfide 

The title compound was prepated according to the procedures of Example 71. 

1H NMR (CDC13, 300 MHz) 5 7.80 td~ 1H, J = 1.5 Hz); 7.66 (d, 1H, J = 15.4 Hz), 
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7.52 (s, lH), 7.45 (dd, lH, J = 1.6, 7.5 Hz), 7.40 (m, 2H); 7.08 (d, lH,. J = 4.0 Hz), 

7.04 (d, lH, J == 8.1), 6.98 (dd, lH, J = 1.1, 7.3 Hz), 6.93 (d, lH, J = 8.5 Hz), 6.88 (d, 

lH, J = 15.4 Hz), 6.52 (dd, lH, J = 1.6, 3.5 Hz), 3.98 (q, 2H, J = 7.0 Hz), 3.73-3.90 

(m,8H), 1.19 (t, 3H, J = 7.0 Hz). MS (ESI) mlz 531, 553, 1061, 1083. 

Example 164 

C2-Ethomhenvll·[2-chloro-4CE-[{3-ethoxycarbonylpiperidin-l-yllcarbonyllethenyll 

phenyllsulfide 

The title compoWld w,as prepared according to the procedures of Example 97. 

10 1H'."NMR (CDC13) 8 1.25 (t, J==7Hz, 6H), broad peaks totaling 9 protons at 1.65-1.80, 

1.95-2.04, 2.Sl-2.63, 2.90-3.00, 3.15-3.30, 2.95-4.05, 4.42-4.SS, 4.14 {q, J=7Hz, 2H), 

4.15 (q, J=7Hz, 2H), 6.82 (d, J=l5 Hz, IH), 6.84 (d, J=9Hz, lH), 6;93-6.99 (m, 2H), 

7.17 (dd, J=9Hz, 2Hz, lH),7.34-7.41(m,2H), 7.52 (d, J==lSHz, lH), 7.55 (d, J=2Hz, 

lH). Anal. Calcd. for ea,~.clN04S: c, 63.35; H, 5.95; N, 2.95. Found: c, 63.09; 

15 H, 6.24; N, 2.77. 

Exampl~ 165 

C2-Ethomhenyl}-[2-chloro-4CE-CC 4-carboxvoiperidin-1-yl)carbonyl]ethenyl)phenyll 

sulfide 

20 The compound of Example 164 was hydrolyzed, and the salt formed, 

accordingtotheproceduresofExample 155. m.p.165-166C. 1H-NMR.(DMSO 300 

MHz) 81.25 (t, J=7Hz, 3HO, 1.35-1.58 (m, 2H), 1.80-1.95 (m, 2H), 2.50-2.60 (m, 
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lH), 1.78-1.91 (m, lH), 3.13-3.24 (m, lH), 4.05 (q, J=7Hz, 2H), 4.12-4.35 (m, 2H}, 

6.80 (d, J=9Hz, lH), 6.96-7.0S (t, J=8 Hz, lH), 7.15 {d, J=9Hz, HI), 7.28-7.48 (m, 

4H), 7.51 (dd, J=9Hz, 2Hz, lH), 8.00 (d, J=2Hz). 

·Exanmle 166 

<Benzodioxan-6-yll[2-chloro-4-( E-({ 4-aoetylpiperazin-1-yllcarbonyllethenyll phenyll 

sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting S-iodoindole with 6-iodobenzenedioxane, giving a white solid. 1H NMR 

10 (CDC13, 300 MHz)~ 2.14 (s, 3H), 3.44-3.57 (m, 2H), 3.57-3.86 (m, 6H), 4.25-4.35 

(m, 4H), 6.75 (d, J= 8.4 Hz, lH), 6.78 (d, J= 15.6 Hz, lH), 6.93 (d,J= 8.4 Hz, lH), 

15 

7.03 (dd, J=2.1, 8.4 Hz, lH}, 7.08 (d, J= 2.1 Hz, lH), 7.18 (dd,J=2.1, 8.4 Hz, lH), 

7.51 (d,J=2.1 Hz, HI), 7.57(d,J=15.6Hz, lH). MS (APCi+) (M+Htatm/z459, 

461. 

Bxample167 

(2-Isopropylpheny1)[2-nitro-4-( E-(( 4-ethoxycarbonylpiperazin-1-yllcarbonvl)ethenyl) 

phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

20 1H NMR (DMSO-ct, 300MHz) & 1.14 (d; J = 7.0 Hz, 6H); 1.19 { t, J = 7.0Hz, 3H); 

3.30-3.40 (m,·tH); 3.30-3.73 (br m, 8H); 4.06 ( q, J = 7.0 Hz, 2H); 6.64 (d, J = 8.5 Hz; 

lH); 7.32-7.63 (m,'6H); 7.90 (dd, J = 8.8, 1.8 Hz, lH); 8.65 (d, J = 1.8 Hz, lH). MS 
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(APCI) (M+H)+ at m/z 484. Anal ·ca1cd for ~,N,S10,: C, 62.09; H, 6.04; N, 8.69. 

Found: C, 61.89; H, 6.13; N, 8.51. 

Example 168 

5 (2-Isopropylphenvll[2-nitro-4-( E-«4-isopropoxvcarbonylpiperazin-1-

yl}carbonyllethenyD phenvIJ sulfide 

Prepared according to the procedures of Example 71, giVing a yellow solid. 

1H NMR (DMSO-~. 300MHz) a 1.14 (d, J = 6.8 Hz, 6H); 1.20 (cl, J = 6.4 Hz, 3H); 

3.30-~.40 (m, lH); 3.32-3.73 (br m, SH); 4.79 (hept, J = 6.1 Hz, 2H); 6.64 (d, 1 = 8.5 

10 Hz, lH); 7.32-7.63 (m, 6H); 7.89 (dd, J = 8.5, 1.7 Hz, lH); 8.64 (d, J = 1.7 Hz, lH). 

MS (APCI) (M+H)+ at m/z 498. Anal calcd for C2JI,1N,S10 5: C, 62.76; it 6.28; N, 

8.44. Found: C, 62.57; H, 6.43; N, 8.33. 

Example 169 

15 C2-lsopropylpheli.yl}[2-nitro-4-C E-(( 4-isobutoxycarbonylpiperazin-1- . 

yl}carbonyl}ethenyl> phenyll sulfide 

Prepared according· to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~, 300MHz) 8 0.90 (d, I= 6.6 Hz, 6H); 1.14 (d, J = 7.0 Hz, 6H); 

l.88 (hept, J = 6.6 Hz, lH); 3.30-3.40 (m, lH); 3.30-3.73 (br m, 8H); 3.81 (d, J = 6.3 

20 Hz, 2H); 6.64 (d, J = 8.5 Hz, HI); 7.32-7.63 (m, 6H); 7.90 (dd, J = 8.5, 1.5 Hz, lH); 

8.65 (cl, J = 1.5 Hz, lH). MS (APCI) (M+H)+ at m/z 512. Anal calcd for 

Ci,H33N3S10 5: C, 63.38; H, 6.50; N, 8.21. Found: C, 63.15; H, 6.55; N, 8.13. 
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·Example 170 

·(2-Isopropvlphenvl)[2..nitro4-C E-((4=((1-propen-2-oX,Ylcarbonyl)piperazin-l­

yl)carbonyllethenyl) phenyll sulfide 

5 Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-dis, 300MHz) a 1.14 (d, J = 6.8 Hz 6ll); 1.88 (s,. 3H); 3.30-3.40 (m, 

lH); 3.30-3.78 (brm, 8H); 4.65 {s, lH); 4.69 (m, lH); 6.64 (d, J = 8.5 Hz, IH); 7.32-

7.63 (m, 6H); 7.90 (dd, J = 8.5, l.S Hz, lH); 8.65 (d, J = 1.5 Hz, lH). MS (APCI) 

(M+~)+ at m/z 513. Anal calcd for ~3S,O,: C, 63.01; H, S.90; N, 8.48. 

10 Found: C, 62.98; H, 6.06; N, 8.27. 

Exgple 171 

C2-Isoprqpylphenvll[2-nitro-4-C E-(( 4-mopionylpiperazin-1-yl)carbonyllethenyll 

phenyll sulfide 

15 Prepared according to the procedures of Example 71,: giving a yellow soljd. 

1H NMR (DMSO-~, 300MHz) S 1.00 (t, J = 7.3 Hz, 3H); 1.14 {d, J = 7.0 Hz, 6H); 

2.35 ( q, J = 7.5 Hz, 2H); 3.30-3.40 (m, lH); 3.41-3.76 {brm, SH); 6.64 (d, J = 8.5 Hz, 

lH); 7.32-7.63 (m, 6H); 7.90 (dd, J = 8.S, 1.5 Hz, lH); 8.64 (d, J = 1.5 Hz, lH). MS 

(APCI) (M+ NH.i)+ at m/z 485. Anal calcd for C2,H2~,S10,.: C, 64.22; H, 6.25; N, 

20 8.99. Found: C, 64.04; H, 6.44; N, 8.80. 

Example 172 
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(2-IsopiQpylphenyl)[2-nitro-4-( E-(( 4-carboxamidOJ>iperazin-1-yllcarbonyllethenyll 

phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) 8 1.14 (d, J = 7.0 Hz, 6H); 3.30-3.40 (m, lH); 3.30-

5 3.73 (hr m, SH); 6.10 (s, 2H); 6.64 (d, J = 8.5 Hz, IH); 7.32-7.63 (m, 6H); 7.91 (dd, J 

= 8.5, 1.S Hz, lH); 8.65 (d, J = 1.8 Hz, IH). MS (APCI) (M+ NHJ" at m/z 470. Anal 

calcd for ~~4slo4·0.26CH3COOCH2CH3: c, 60.48; H, 5.93; N, 11.73. Found: c, 
60.10; H, 5.S4; N, 11.90. 

10 Example 173 

C2-Isoptopylphenynr2-nitro-4-C E-CC 4-metbylaminocarbonylpiperazin-1-

yl)carbonyI>ethenyll phenyl) sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR. (DMSO-~ 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 2.58 (d, J = 4.4 Hz, 3H); 

15 3.30-3.40 (m, lH); 3.28-3.70(brm, SH); 6.52 (q, J 74A Hz,.lH); 6.64 (d, J = 8.5 Hz, 

lH); 7.32-7.62 (m, 6H); 7.90 (dd, J = S.5, 1.8 Hz, lH); 8.64 (d, J = 1.8 Hz, IH). MS 

(APCI) (M+NH,.)+ at m/z 486. Anal calcd for CiJiz,N4S104·0.36CH,COOCH2CH3: C, 

61.07; H, 6.22; N, 11.19. Found: C, 61.14; H, 6.41; N, 11.19. 

20 Example 174 

C2-Isopl'Oj)ylphenyllC2-nitro-4-C E-({ 4-(pyrimidin-2-yl)piperazin-1-

yllcarbonyllethenyll phenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~, 300MHz) 8 1.15 {d, J = 6.6 Hz., 6H); 3.30-3.40 (m, lH); 3.28-

3.85 (hr m, 8H); 6.64 (d, J = 8.5 Hz, lH); 6.68 (d, J = 4.k Hz, lll); 7.33-7.63 (m. 6H); 

7.92 (dd, J = 8.S, 1.8 Hz, lH); 8.40 (d, J = 4.8 Hz, 2H); 8.67 (d, J = 1.8 Hz. lH). MS 

S (APCI) (M+H)• at m/z490. Anal calcd for C261ii1N5S10 1: C, 63.78; H, S.56; N, 14.30. 

10 

Found: C, 63.83; H, 5.54; N, 14.11. 

Example 175 

C2-ISOJll'Qpylphenynr2-nitro-4{ ,E.(( 4-hvdroxyacetylpiperazin-1-yl)carbonyllethenyn 

phenvll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMS0-<4, 300MHz) 8 1.15 (d, J = 6.8 Hz, 6H); 3.30-3.40 (m, lH); 3.28-

3.78 (hr m, 8H); 4.12 (d, J =5.8 Hz, 2H); 4.61-4.69 (br m, Ul); 6.64 (d, J = 8.5 Hz, 

lH); 7.33-7.63 (m, 6H); 7.90 (dd, I= 8.5, 1.8 Hz, lH); 8.65 (d, J = 1.8 Hz, lH). MS 

15 (APCI) (M+H)• at m/z 470.- Anal calcd for CAN3S105·0.38C~OOCH2CH3: C, 

20 

60.93; H, 6.02; N, 8.35. Found: C, 60.95; H, 6.06; N, 8.35. 

Example 176 

(2-IsopronvlJ>henyll[2-nitro:4-< E-«i{pyrazine-2-carbonvllpiperazin-1-

yl)carbonyl)ethenyl) phenyll sulfide 

Prepared according to the ptocedures of Example 71, giving a yellow solid. 

'H NMR (DMS0-<4, 300MHz) a L14 (d, 1 = 6.6 Hz, 6H); 3.30-3.40 (m, IH); 3.28-
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3.88 (brm, 8H); 6.61-6.66 (brm, lH); 7.31-7.63 (m, 6H); 7.85-7.96 (brm, IH); 8.61-

8.92 (m, 4H). MS (APCI) (M+H)+ at m/z 518. Anal ·calcd for 

C2,.HrrN5S10 .. ·0.24CH3COOC~CH,: C, 62.34; H, 5.41; N, 13.01~ Found: C, 62.23; H, 

5.50; N, 13.10. 

Example 177 

C2-Isqpropylphenynr2-trifluoromethyl-4-( E-CC(2-carboxypmol-3-in-1-

yl)carbonyllethenyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 71. 

· 10 1H NMR (CDC13, 300 MHz) 8 7.79 (s, Iii), 7.68 (d, lH, J = 15.4 Hz}, 7.48 (d, lH, J = 

7.4Hz}, 7.45 (m,2H}, 7.38(d, 1H,J=8.3 Hz), 7.23(m,1H},6.80(d, 1H,J=8.5 Hz), 

6.70 (d, lH, J = 15.4 Hz), 6.04 (m, lH), 5.88 (m, lH); 5.31 (m, lH), 4.60 (m, lH), 

4.50 (m, lH), 3.76 (s, 3H), 3.50 (m, lH), 1.22 (d, 6H, J = 7.0 Hz). MS (ESI) mlz 416, 

498, 951, 973. Anal. Calcd for C25H24f3N03S · 0.38 EtOAc: C, 62.58; H, 5.35; N, 

15 2.75. Found: C,-6253; H, 5.27; N, 02.76; · 

20 

Example 178 

(2-Isopropylphenyl)f2-nitro-4-( E-{{3-hydrox;ymethyl-4-methylpiperazin-l­

yllcarbonyllethenyl) phenvll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO~, 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 2.22 (s, 3H); 1.82-4.63 (br 
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m, 9H); 3.30-3.40 (m, lH); 6.62-6.66 (brm, lll); 7.25-7.63 (m, 6H); 7.86-7.92 (brm, 

lH); 8.57-8.65 (brm, lH). MS(APCI)(M+H)+atmlz456 . 

. Example 179 

5 (2-IsopropylphenyllC2-trifliiorontethy1-4-( E-CCC2-carboxypyrrol-3-in-I-

y))carbonyl)ethei1yD phenyll sulfide 

The title compound was prepared according to the procedutes of Example 1. 

1H NMR (€DCl3, 300 MHz) a· 7.79 (s, IH), 7.72 (d, lH, J = 15.5 Hz), 7.49 (d, lH, J = 

7.4Hz), 7.36-7.46 (m, 3H), 7.23 (m, lH), 6.82(d, IH;J= 8.5 Hz), 6.74 (d, lH,J= 

10 15.4 ~), 6.00 (br, 2H), 4.48 (br, IH), 4.51 (br, 2H), 3.48 (m, lH), 1.18 (d, 6H, J = 

7.0 Hz). MS (ESI) m/z-460, -492,-921. 

15 

Example 180· 

C2-Isooropylphenyl)[2-tritluoromethyl-4-( E-(((2-hydtoxymethylpyrrolidin-1-

. · yllcarbonyl)etltenyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) a 7.79 (s, lH), 7.68 (d, lH, J = 15.4 Hz), 7.48 (d, 1H, J = 

7.4 Hz), 7.45 (m, 2H), 7.38 (d, lH; J =! 8.3 Hz), 7.23 (m, lH), 6.80 (d, 1H, J = 8.5 Hz), 

6.70 (d, 1H, J = 15.4 Hz), 5.82 (m, lH); 5.70 (m, HI), 4.92 (m., lH), 4.18 (br s, 2H), 

20 3.76 (s, 3H), 3.78 (d, lH, J = 11.5 HZ), 3.50 (m, 2H), 3.01 (t, 2H, J = 7.5 Hz), 2.58 (t, 

2H, J = 7.6 Hz), 1.19 (d, 6H, J = 7.1 HZ). MS (ESI) mlz 450, 472, 921. 
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·Exam.pie 181 

C2-IsoproPYlphenyl)[2-nitro-4-C E-«3-methylaminocarbonyl)piperazin-1-

yllcarbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

5 1H NMR (OMS~, 300MHz) 8 1.14 (d, J = 7.0 Hz, 6H); 2.60 (d, J = 4.4 Hz, 3H); 

2.50-4.45 (br m, 7H); 3.30-3.40 (m, lH); 6.62-6.66 (br m, lH); 7.32-7.62 {m, 6H); 

7.81-7.92 (m, 2H); 8.59-8.65 (brm, lH). MS (APCI) (M+H)+ atni/z469. · 

Example 182 

10 . (2-Isoprgpylphenyll[2-nitro-4-C E-<«3-cyclopropylaminocarbonyl)piperazin-1-

yl)carbonyllethenyll phenvll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) 8 0.40-0.62 (br m, 4H); 1.14 (d, J = 6.8 Hz, 6H); 2.50-

4.41 (br m, 8H); 3.30-3.40 (m, lH); 6.62-6.67 (br m, lH); 7.32-7.62 (m, 6H); 7.87-

15 7.92 {m, 2H); 8.59-8.64 (ht m, 111) .. MS.(APCI) (M+H)+ at m/z 495. 

Example 183 

f2-IsopropylphenyD[7-nitro-4-( E-CC3-carboxamidopiperazin-l-yllcarbonyl)ethenyll 

phenyll sulfide 

20 Prepared according to the procCdures of Example 71, giving a yellow solid. 

1H NMR (DMSO~ 300MHz) a I.14 (d, J = 7.0 Hz, 6H); 2.50-4.42 (br m, 7H); 3.30-
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3.40 (m, lH); 6.62-6.67 (br m, lH); 7.12-7.62 (m, 8H); 7.87-7.92 (m, lH); 8.60-8.65 

(br m, lH). MS (APCI) (M+H)+ at m/z 455. 

Example 184 

5 (2-Isopropylpheny1)[2-nitro+c E-«3-carhomet1lox,y-4-oxopiperidin-1-

yl)carbonyllethenyl) phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

IJINMR(DMSO-~, 300MHz) i 1.14 {d, J =6.8 Hz, 6H); 2.32-2.SS. (brm, 2H); 3.30-

3.40 {m, lH); 3.64,3.76 (s, s, 3H); 3.68-4.58 (hr m, SH); 6.64 (d~ J = 8.5 Hz, lH); 

10 7.32-7.63 (m, 6H); 7.88-7.96 (m, lH); 8.60-8.68 (m, lll). MS (APCI) (M+Hy at m/z 

483. Anal calcd for Cu~2S1010.17CJI14: C, 62.86; H, 5.75; N, 5.63. Found: C, 

62.81; H, 5.83; N, 5.60. 

Example 185 

15 (2-Isopropylpheny1)£2-nitro-4{E-ff3,5-dimethylpiperazin-l-yl)carbonylletb.enyl) 

phenvll sulfide 

·Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR(DMS0-<4, 300MHz) ~ 0.96-1.06 (m, 6H); 1.14 (d, J= 6.8Hz, 6H); 2.07-4.39 ( 

br m, 7H); 6.63 (d, J = 8.5 Hz, lH); 7.30-7.63 (m, 6H); 7.92 (dd, J = 8.5, 1.7 Hz, llI); 

20 8.60 {d, J = 1.7 Hz, lH). MS (APCI) (M+H)+ at m/z 440. Anal calcd for 

C~3S103: C, 65.58; H, 6.65; N, 9.56. Found: C, 65.36; H, 6.87; N, 9.27. 
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(l-Ethylindol-7-yl)[2-chloro-4-C E-«4-aoetylpiperazin-1-yl>carbonvl>ethenyl) phenyll 

sulfide 

The title compound was prepared by the procedures described in Example 85, 

5 substituting S-iodoindole with N-ethyl-7-bromoindole. white solid; 1HNMR. (CDC13, · 

300 MHz) a 1.30 (t,J= 7.05 Hz, 3H), 2.14 (s, 3H), 3.52 (br s, 2H), 3.58-3.84 (m, 6H), 

4.42 (q,J= 7.05 Hz, 2H), 6.42 (d,J= 8.4 Hz, lH), 6.59 (d,J=3.0 Hz,lH), 6.76 (d,J 

= 15.6 Hz, lH), 7.08 (d,J= 8.4 Hz, lHlt 7.10 (d,J=3.0 Hz, lH), 7.16 (t,J= 7.65 Hz, 

lH), 7.42 (dd,J= 0.9, 7.S Hz, lH),7.53(d,J=1.8 Hz, lH), 7.54 {d,J= 15.6 Hz, Ill), 

10 7;78 (dd; J= 0.9, 7.5 Hz, lH). MS (APCI) (M+H)+ at mlz 468, 470. 

Example 187 

C3-[2-Methoxvlethox;mhenyll-[2-chloro-4CE-r<mmpholin-1-

yllcarbonyllethenyl)phenyll sulfide 

15 . . .·· ... -The title compound was.prepared according.to the.procedures of Example 85. 

1H-NMR {CDC13 300 MHz)~ 3.45 (s, 3H), 3.65-3.80 (m, JOH), 4.09-4.13 (m, 2H), 

6.82 (broad d, J=lS, lH}, 6.88 (d, J=9Hz, lH), 6.87 (dd, J=9Hz, 2Hz, lH), 7.03-7.10 

(m, 2H), 7.20 (d, J=9Hz, lH), 7.31 (t, J=8 Hz, lH), 7.52 (s, lH), 7.56 (broadd, J=lS, 

lH). 

20 
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-Example 188 

(2-BromqphenyDf2-chloro-4-CE-ff 4.4• -S-dioxythiomorpholin-1-yl)carbonyl) 

ethehyl)phenyllsulfide 

4-Methylmorpholine N-oxide (0.0935 g, 0.798 mmol) and 4A molecular 

S sieves (0.0333g) were added to a solution of (2-Bromophenyl)[2-chloro-4-(E­

((thiomorpholin-1-yl)carbonyl) ethenyl)phenyl]sulfide (0.1230g, 0.27 .mmol; prepared 

according to the procedures descn"bed in Example 1). After 15 Di~ 

tetrapropylammonium penuthenate (0.0058g, 0.0166 mmol) was added and after 4h 

had elapsed the starting material was consumed by TLC and the crude pfoducts were 

10 passed through a plug of silica with 5:2 hexane:ethyl acetate-+ 9:1 CH2Cl2: MeOH. 

The mixture was then purified by preparative HPLC to provide the title compound 

(0.0138 g. 10%). 1H-NMR (DMSO-d6, 300MHz) ~ 8.12 (d, J= 1.41 Hz, lH), 7.81 

(dd,J=7.9, 1.3,2H), 7.65 (dd,J= 8.0,.1.SHz, lH), 7.47(d,J=9.0Hz, lH), 7.27-

7.53 (m,4H), 7.03 (d,J= 9.0 Hz, lH}, 4.12 (brs, 2H), 3.98 (hrs, 2H), 3.26 (br s, 2H), 

15 3.19 (br s, 2H), L54-2.29 (m, 6H), MS(APCl)·(M+Ht atinlz486, 488,-490. 

20 

Example 189 

(2-Bromophenyllf2-chloro-4-(E:(N.:.earbomethoxymethyl-N-f3-Cpyrrolidin-2-on-1-

yl)!>rop-1-yl)amino)earbonyl) ethenyl)phen,yllsulfide 

Example 189A 

N-Carbomethoxyxriethyl-N;,.C3-(pyrrolidm-2-on-1-vl)prop-l-yllamine 
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Methyl bromoacetate (1.35mL,14.3 mmol) was added dropwise to. a solution of 3-

aminopropyl-2-pyrrolidinone (2.0 mL, 14.3 mmol) and diisopropylethylamine (2.7 

mL) in CH2Cl2• The reaction was stirred for 12h and was then concentrated in vacuo, 

and carried forward without further purification. 

Example 189B 

(2-BromonhenyllC2-chloro-4-CE-CN-carbometboxymethyl-N-(3-(pyrrolidin-2-on-1-

yl)prop-l-yl)aminolcarbonyD ethenyl)phenyllsulfide 

The title compound was prepared by the procedures described for Example 

10 113, substituting 2,4 dichlorothiophenol with 2-bromothiophenol, 2-

chlorobenzaldehyde with 3,4 dichlorobenzaldehyde, and 1-(3-aminopropyl)-5-((S)­

hydroxymethyl)-2-pyrrolidinone with the compound from Example 189A. 1H-NMR 

(DMSO-d6, 300MHz) 8 8.01(dd,J=9.4, 1.7 Hz, lH), 7.81 {m, lH), 7.64 (m, lH), 

7.24-7.49 (m, SH), 7.05 (m, lH), 4.53 (s, Ul), 4.14 (s, lH), 3.68 {s, lH), 3.64 (s, 2H), 

15 · 3.54 (m, 2H), 3.13-3.43 (m,.4H),2.39 (m, 2H), 1.91 (m,2H), 1.72 (m, 2H), 

MS(APCI) (M+HY at m/z 565, 561, 569. 

20 

Example 190 

(2-Bromophenyll(2-chloro-4-ffi-(( 4-S-oxythiomomholin-1-yl)-2-

pyrrolidinone)carbonyl) ethenyl)phenyllsulfide 

The title compound (0.0178g, 14%) was isolated from the same reaction 

mixture as described in Example 188. 1H-NMR (DMSO-d6, 300MHz) a 8.12 (d, J= 
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l.8Hz, lH), 7.81(dd,J=7.9,1.3Hz, 1H), 7.65(dd,J=8.3, 1.7Hz, 1H), 7.46(d,J= 

7.4 Hz, lH), 7.26-7.48 (m. 4H), 7.04 (~J= 7.4 Hz, UI), 4.29 (hr m, 2H), 3.97 (brm, 

lH), 3.61 (br m, lH), 2.80 (br m, 4H), MS{APCI) {M+H)+ at m/z 470, 472, 474. 

Example 191 

(2-Methoxv-5-chlorophenyl)f2-nitro-4-CE-«4-acetylpiperazin-1-yllcarbonvllethenyl) 

phenyll sulfide 

The title compound was prepated according to the procedures of Example 1. 

1H NMR (CDCl3, 300 MHz)~ 8.44 (s~ UI), 7.66 (d, tH, J = 15.l Hz), 7.58 (d, lH, J = 

10 2.6 Hz), 7.48 (dd, lH, J= 2.6, 8.8 Hz), 7.44 (m, lH), 6.97 {d, lH, J= 8.8 Hz), 6.92 (d, 

15 

lH, J = 15.S Hz), 6.82 (d, lH, J = 8.5 Hz), 3.78 (s, 3H), 3.70 (m, 6H), 3.54 (m, 2H), 

2.15 (s, 3H). MS (ESI) mlz 476, 498-, 951, 973. Anal. Calcd for C22H22CJN305S · 

0.48 EtOAc: C, 55.44; H, S.03; N, 8.11. Found: C, 54.36; H, 4.90; N, 8.50. 

- ·~· Exanipie.192 

(2-Isoprgpylphenyll[2-nitro-4-( E-C<3-acetoxymethyl)piperazin-1-yl)carbonyI>ethenyl) 

phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO~ 300MHz) S 'l.14 (d, J == 6.8 Hz, 6H); 2.04 (s, 3H); 3.30-3.40 (m, 

20 IH); 2.50-4.46 (brm, 9H); 6.64 (d, J = 8~8 Hz, lll); 7.30-7.62 (m, 6ll); 7.87-7.93 (m, 

lH); 8.58-8.63 (br m, lH). MS (APCI) (M+H)+ at m/z 484. Anal calcd for 

~JI211N,S10$·0.2li:z0: C, 61.60; H, 6.09; N, 8.62. Found: C, 61.63; H, 6.21; N, 8.41. 
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Example 193 

(2-Isopro,pylpheny1)[2-nitro+c E-{C3.S-dimethyl-4acetylpiperazin-1-

yl)carbonyllethenyll phenyll sulfide 

5 Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) a 1.00-1.20 (br m, 6H); 1.15 (d, J = 6.8Hz, 6H); 2.04 

(s, 3H); 2.76-4.58 ( br m, 7H); 6.64 (d, J = 8.5 Hz, lH); 7.32-7.63 (m, 6H); 7.94 (dd, J 

= 8.5, 1.8 Hz, lH); 8.66 (d, J = 1.8 Hz, lH). MS (APCI) (M+H)+ at mlz 482. Anal 

calcd for C2JI31N3S1Q4·0.3~0: C, 64.13; H, 6.54; N, 8.63. Found: C, 64.15; H, 6.61; 

10. N, 8.50. 

Example 194 

Cl-Methylindol-5-yll[2-chloro-4-C E-«4-acetylpiperazin-1-yllcarbonyDetheqyI> 

phenyll sulfide 

"IS The·title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with N-methyl-5-bromoindole, giving a white solid. 1H 

NMR (d6-DMSO, 300 MHz) 8 2.04 (s, 3H), 3.40-3.80 (m, 8H), 3.86 {s, 3H), 6.49 (d, J 

= 8.4 Hz, lH), 6.52 (d, J= 3.0 Hz, lH), 7.27 (cl, J= 15.6 Hz, lH), 7.31 (dd, J= 2.4, 

8.4 Hz,IH), 7.39(d,J=15.6 Hz, lH), 7.41{dd,J=1.8, 8.4 Hz, lH), 7.48 (d,J= 3.0 

20 Hz, IH), 7.63 (d, J= 8.4 Hz, IH), 7.85 (d,J= 1.8 Hz, IH), 7.99 (br s, HI). MS 

(APCI) (M+H)+ at m/z 454, 456. 
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Example 195 

CBenzodiox.an-6-yi)[2-nitro-4( E.(!4-acet,ylpiperazin-1-yl)carbonyl)ethenyll phenyll 

sulfide 

Example 195A 

6--Mercaptobenzodioxane 

The title compound was prepared by the procedures described in Example 

97 A, substituting 2-ethoxybenzene With 6-iodobenzenedioxane. 

Example 19SB 

CBenzodioxan-6-yl)C2-nitto4-C E-ff 4-acetylpiperazin-1-yl)carbonyllethenyll phenyll 

sulfide 

The title compound was prepared by the procedures described in Example 32, 

substituting 2,4-dichlorobenzenethiol with 6-mercaptobenzenedioxane, to give a light-

15 yellow solid; 1H NMR (d6-DMSO, 300 MHz)~ 2.04 (s, 3H), 3.41-3.80 (m, SH), 428-

4.38 (m, 4H), 6.86 (d,J= 8.4 Hz, lH}, 7.05 (d,J= 8.4 Hz, lH), 7.10 (dd, J= 2.1, 8.4 

Hz, lH),7.15 (d, J= 2.1 Hz, IH}, 7.40 (d, J= 15.6 Hz, lH), 7.53 (d,J= 15.6 Hz, tH), 

7.91 (dd, J= 1.8, 8.4 Hz, lH),8.62 (d, J= 1.8 Hz, HI). MS (APCi+) (M+H)+ at mk 

470. Anal. Calcd for C23H23N306S · 0.17 H20: C, 58.46; H, 4.98; N, 8.89. Found: 

20 C, 58.47; H, 4.88; N, 8.78. 

Example 196 
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ffienzodioxan-6-yllC2-nitro-4-CE-CC3-(p,yrrolidin-2-on-l-yllorop-] .,ylamino)carbonyl) 

ethenyl>ohenvllsulfide 

The title compound was prepared by the procedures described in Example 32, 

substituting 2,4-dichlorobenzenethiol with 6-mercaptobenzenedioxane, and 1-

S acetylpiperazine with 3-aminopropyl-1-pyrrolidin-2-one, giving a light-yellow solid. 

1HNMR(d6-DMSO, 300 MHz) 8 l.64(p,J= 7.2 Hz,2H), 1.92 (p,J= 7.8 Hz,2H), 

2.21(t,J=7.8 Hz, 2H), 3.13 (t,J= 7.2 Hz,2Hj, 3.19 (t,J= 7.2 Hz, 2H), 3.38-3.46 

(overlapping t, J= 7.8 Hz, 2H), 4.27-4.37 (m, 4H), 6.70 (d, J= 15.6 Hz, lH), 6.90 (d, 

J=8.4Hz, lH), 7.05(d,J=8.4Hz, IH), 7.09(dd,J==2.l,8.4Hz, lH), 7.16(d,J= 

10 2.1 Hz, lH), 7.46 (d,J= 15.6 Hz, lH), 7.77 (dd, J= 2.1, 8.4 Hz, lH), 8.16 (t, J= 6.0 

Hz, IH), 8.41(d,J=2.1 Hz, lH). MS (APCI} (M+Ht atm/z 484. Anal. Calcdfor 

C24ff25N306S • 0.51 CH2Cl2 • 0.24 MeOH: C, 55.61; H, S.09; N, 7.86. Found: C, 

55.39; H, 5.48; N, 8.26. . 

IS Example 197 · 

(Benzodioxan-6-yl)[2-nitro-4-( E-((3-carboethoxvoiperidin-1-yll carbonyllethenyl) 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 196 

substituting N-(3 '-aminopropyl)-2-pyrrolidinone with ethyl nipecotate, giving a 

20 yellow solid, mp 73-75 °c. 1H NMR (CDC13, 300 MHz) 8 1.26 (t, J=7.0 Hz, 3H), 

1.74 {br, lH), 1.78 (br, HI), 210 (br, lH), 2.54 (br, lH), 2.95-3.70 (br, 2H), 3.90-4.10 

(br, 2H), 4.15 (q, J=7.0 Hz, 2H), 4.30-4.40 (m, 4H), 4.65 (br, IH), 6.90 (d, J=8.5 ~ 
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ll:Ih 6.98 (d, J=8.5 Hz, lH), 7.06 (dd, J=2.0, 8.0 Hz, lII), 7.10 (d, J=2.0 H~ lH), 

7.40-7.50 (m, lH), 7.58 (d, J=15.0 Hz, HI» 8.40 (d, J=2.0 Hz, JH). MS (APCI) m/z 

499 (M+Ht. Anal. calcd. forC~207S: C, 60.23; H, 5.26; N, 5.62~ Found: C, 

60.09; H, 5.43; N, 5.47. 

Example 198 

<Benzodioxan-6-y})[2-nitro-4-C E-CC 4-carboethoxypiperidin-l ·yl> carbonyllethenyl) 

phenyll sulfide 

The title compound was prepared by the procedure described as in example 

10 196 substituting N-(3 '-aminopropyl)-2-pyrrolidinone with ethyl isonipecotate, giving 

a yellow solid, mp 78-88 °C. 1HNMR(CDCl3, 300 MHz) a 1.27 (t, J=7.0 H~ 3H}, 

1.65 (m, 2H), 2.00 (~ 2H), 2.60 (m, lH), 2.80-3.50 (hr, 2H), 4.15 (hr=- lH}, 4.16 (q, 

J=7.0, 2H), 4.34 (m, 4H), 4.54 {hr, lH), 6.90 (d, J=8.0 Hz, Hi), 6.98 (d, J=8.0 Hz, 

lH}, 7.05 (dd, J=2.0, 8.0 Hz, lH), 7.10 (d, J=2.0 Hz, lH), 7.12 (br, lH}, 7.44 (d, J=8.0 

15 Hz, lH), 7.60 (br, lH), 8.40 (~'--lH}. ¥8 <G.~3) m/z499 (M+Ht. Anal. calcd. for 

~2~207S 0.03 H20: C, 60.16; H, 5.26; N. 5.61. Found: C, 60.15; H, 5.65; N, S.40. 

20 

Example 199 

C2-Ethoxvnhenyl)[2-trifluoromethyH-(Z-CC4-acetylpiperazin-t-yl'lcarbonyllethenyl) 

. phenylJ sulfide 

Example 199A 

(2-Ethoxvohenyll[2-trifluoromethvl-4-(Z.{{4-carbomethoxyethenyl) phenyll sulfide 
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Bis-(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate (1.20 g, 3.77 

mmole), and 18-crown-6 (3.56 g, 13.48 mmol) were dissolvedin22mlofdry1HF. 

The mixture was cooled to -78 °C and KN(SiMeili (0.5 Min THF, 4.04 mmol) was 

addCd and stirred for 30 min. (2-Ethoxyphenyl)[2-trifluoromethyl-4-formyl phenyl] 

5 sulfide (1.10 g, 3. 77 mmol , prepared according to the procedure of example 1) in 13 

ml ofTHF was added via cannulation. After 1 hr at that temperature, the cooling bath 

was removed and the mixture allowed to wann to ambient temperature. Saturated 

Nil.Cl soln. was added and the mixture was extracted with ethyl acetate three times. 

The combined organics were dried over sodium ·sulfate, eoncentrated in vacuo and 

10 purified by medimn pressure· chromatography on silica gel to give 772 mg (600/0 

yield) of the cis- is~mer Oo1efinic = 12.5 Hz) along with 322 mg (25% yield) of the 

trans- isomer (Jo1ofinic = 12.5 Hz). 

Example 199B 

{2-Ethoxyphenyll[2-trifluoromethyl-4-CZ-(( 4-acetylpiperazin-1-yllcarbonyllethenyll 

15 phenyll sulfide 

The compound of Example 199A was converted to the corresponding amide 

according to the procedures of Example 1. 1H NMR (CDC13, 300 MHz) a 7.64 (d, lH, 

J = 16.9 Hz), 7 .32-7.4 (m, 2H), 6.98 (m, 2H), 6.93 (m, 2H), 6.65 ( d, lH, J = 12.1 Hz}, 

6.08 (d, lH, J = 12.2 Hz), 3.98 (q, 2H, J = 7.0 Hz), 3.68 (m, 2H), 3.62 (m, 2H), 3.44-

20 3.54 (m, 4H}, 2.11 and 2.05 (s, 3H), 1.20 (t, 3H, J = 7.0 Hz). MS (ESl)s m/z 479, 501. 

Example200 
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C2-Ethoxvnhenyl)[2·1l'ifluoromethyl-4-CE-((6-methylpyrid-2-

ylaminolcarhonyl)ethenyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 3 8.12 (d, 1H, J = 8.1 Hz), 7.78 (s, lH, J = 1.7 Hz), 7.70 

5 (d, lH, J == 15.6 Hz), 7.63 (t, lH, J= 7.8 Hz), 7.46 (dd, lH, J = 1.6, 7.8 Hz), 7.36-7.42 

10 

. (m, 211),. 7.04 (d, lH, J = 8.1), 6.99 (dtt, lH, J = 1.2, 7.6 Hz), 6.92 (m, 2H), 6.50 {d, 

lH, J = 15.6 Hz),, 3.99 {q, 2H,, J = 6.9 Hz), 2.47 (s, 3H), 1.19 (~ 3H, J = 7.0 Hz). MS 

(ESl)s mlz 459, 481. Anal. Calcd for C24ff21 F3N202S • 1.1 HiQ: C, 60.27; H. 4.89; 

N, ·s.86. Found: c, 60;28; H, 5.05; N, 5.94. 

Example201 

(2-Methyl-3-chlorophenvll[2-nitro-4-C.E-C<4-acetylpiperazi.n-1-yllcarbonylletheqyl) 

phenyll sulfide 

The title compound was prepared according to the procedmes of Example 1. 

15. 1HNMR:(CDCl3, ·300 MHz) 8 8.46 (d;··:1a J = 1.5 Hz), ·7.64 (d, lH, J = 15.4 Hz), 7.56 

(d, lH, J = 2.6 Hz), 7.54 (d, U~ J = 2.2 Hz), 7.47 (d, lH, J = 8~5 Hz). 7.27 (m, lH), 

6.92 (d, lH, J = 15.4 Hz), 6.68 (d, lH, J = 8.5 Hz), 3.63-3.78 (m, 6H), 3.53 (m, 2H), 

2.45 (s, 3H),. 2.15 {s, 3H). MS (ESI) mlz 460, 482, 919. Anal. Calcd for 

C22H22Cl1Nj04S: C, 57.45, H, 4.82, N, 9.14. Found: C, 75.54, 5.08, N, 8.82. 

20 

Example202 
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<Benzodioxan-6-y1)£2-nitro-4-C E .. ((3-carboxamidopiperidin-1-yl) carbonyl)etbenyll 

phenyl) sulfide 

The title compound was prepared by the procedures described in Example I 96, 

substituting N-(3' -aminopropyl)-2-pyrrolidinone with nipecotamide, giving a Hight 

5 yellow solid, mp 243-245 °C. 1H NMR (CDCl3, 500 MHz) 8 138-1.SO {m, 2H), 1. n-

2.00 (m, 2H), 2.38 (m, lH), 2.70 (m, lH), 3.11 (m, UI), 4.22 (m, lH), 4.28-4.30 (m, 

2H), 4.32-4.36 (m, 2H), 4.42 {m, IH), 6.85 (d, J=8.S Hz, lH), 7.04-7.16 (m, 2H}, 7.35 

(s, lH),. 7.40(d,1=13.0 Hz, 1H)9 7.48 (d, 1=15.S Hz, lH), 7.91 (d, J=8.5 Hz, lH), 8.S8 

(s, lH). MS (APCI) m/z 470 (M+Hf". Anal. calcd. for ~H23N306S•0.37 H20: C, 

10 58.01; H, 5.03; N, 8.82. Found: C, 58.02; H, S.13; N, 8.61. 

Example203 

CBenzodioxan-6-yl)[2-nitro-4-( E-CC2-carboethoxypiperidin-1-yll carbonyl)ethenyll 

phenyl) sulfide 

15 ·. 'fhe title compound was prepared by the procedure~. describe4 in Examplel96, · 

substituting N-(3 '-aminopropyl)-2-pyrrolidinone with ethyl pipecolinate, producing a 

light yellow solid, mp 74-75 °C. 1 H NMR (CDC13, 300 MHz) d 1.28 (t, J=7.0 Hz, 

3H), 1.32-1.SS (m, 2H), 1.60-1.82 (m, 3H), 2.33 (m, lll), 3.40 (m, lH), 3.98 (m, lH), 

4.23 (q, J= 6.5 Hz,2H), 4.32 (q, J=S.O Hz, 4H), 5.45 (m, lH), 6.90(d,1=8.0 Hz, lH}, 

20 6.97 (d, J=8.0 Hz, lH), 7.0-7.10 (m, 3H), 7.44, (d, H=1.5 Hz, JH), 7.60 (d, J=15.0 Hz, 

lH), 8.38 (m, lH). MS (APCi) m/z 499 (M+Ht. Anal. calcd. for C2sffuN"20 7S•0.11 

H20: C, 59.99; H, 5.28; N, S.60. Found: C, 59.98; H, 5.42; N, 5.91. 
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Example204 

CBenzodioxan·6-y1>C2-nitro-4-C E-«4-carboxamidopiperidin-1-yl) carbonyl)ethenyll 

phenyl) sulfide 

5 The title compound was prepared by the procedures described in Examplel96, 

substituting N-(3' -aminopropyl)-2-pynolidinone with isonipecotamide, giving a light 

yellow solid, mp >230 i.e. 1H NMR (CDC~, 500 MHz) lH.35 {m, lH), 1.60 (m, 111), 

1.72 (m, lH), 1.68 (m, lH), 220 (m, IH), 2.75 {m, III), 3.04 (m, lH), 3.20 (m, lH}, 

4.20 (m, lH), 4.32 (m, 4H), 6.85 (~ J=8.S Hz, lH), 7.04 (d, J=8.S Hz, lH), 7.09 (dd, 

10 J=2.0, 8.5 Hz, lH), 7.26 (s, IH), 7.37 (d, J=16 .0 Hz, IH), 7.47 (d, J=l6.0 Hz, IH), 

8.58 (d, J=2.0 Hz, 1H). MS (APCI) m/z 470 (M+Ht. Anal. calcd. for 

Cnll23N30 6S•0.13 H20: C, 58.55; H, 4.97; N, 8.91. Found: C, 58.41; H, 5.14; N, 

9.30. 

15 .. .... BXaniple 205 

ffienzodioxan-6-yll[2-nitro±( _E...((4-tert-butoxvcarbonylpiperazin-l-yl) 

carboqyllethenyll phenyll sulfide 

The title compound wa8 prepared by the procedures described in 

Example196, substituting N-(3' -aminopropyl):-2-pyrrolidinone with Boc-piperazine, 

20 giving a light yellow solid, mp 165-167 °c. 1H NMR (CDC]g, 300 MHz) a 1.48 (s, 

9H), 3.50 (m, 4H), 3.65 (br, m, 4H), 4.32 (m, 4H}, 6.89 (d, J=S.O Hz, lH), 6.92 (m, 

lH), 6.97 (d, J=8.0 Hz, HI), 7.05 (dd, J=2.0, 8.5 Hz,lH), 7.10 (d, J=2.0 Hz, lH), 7.45 
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(m, lH), 7.63 (d, J=15.5 Hz, IH), 8.40 (m, IH). MS (APCI) M/z 528 (M+Hr. Anal. 

calcd. for CiJ{~307S: C, 59.19; H, 5.54; N, 7.96. Found: C, 58.85; H, 5.69; N, 8.20. 

Example206 

5. C2-Isopropylnhenylll2-nitro-4-( E-«svn-3.S-dimethylmomholin.;J. 

yllcarbonylletbenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-d" 300MHz) o 1.10-1.18 (m, 12H); 229-2.39 (m, lH); 2.67-2.78 

(m, lH); 3.30-3.53 (m, 3H); 4.17-4.38 (m, 2H); 6.63 (d, J = 8.8 Hz, lH); 7.32-7.63 

10 . (m, 6H); 7.92 (dd, J = 8.8, 1.5 Hz, lH); 8.66(cl,J=1.8 Hz, lH). MS (APCI) (M+HY 

at m/z 441. Anal calcd for ~28104: C, 65.43; H, 6.41; N, 6.36. Found: C, 

65.69; H, 6.70; N, 6.17. 

Example207 

15 (2-Isopnmylphenyl)[2-nitro-4-C E-((anti-3.5-climethylmomholin-1-

yl>carbonyllethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMS0-<4, 300MHz) 8 1.07-1.12·(m, 6H); 1.15 {d, J = 6.6 Hz, 6H); 3.32-

3.48 {m, 3H); 3.60-3.83 (br m, 2H); 3.87'."3.98 (m, 2H); 6.63 (d, J = 8.5 Hz, lH); 7.32-

20 7.63 (m, 6H); 7.93 (dd, J = 8.8, 1.8 Hz, lH); 8.64 (d, J = 1.8 Hz, IH). MS (APCI) 

(M+H)+ at m/z 441. 
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(2-Isopropylphenyllf.Z-nitro-4-! E:f{3-carboethoXypiperazjn-l-yl)carbonyllethenyll 

. phenyD sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

S 1H NMR (DMSO~ 300MHz) ~ 1.14 (d, J = 6.8 Hz, 6H); 1.08-1.26 (m, 3H); 2.52-

3.16 (hr m, 4H); 3.25-3.40 (m, lH); 3.41-4.26 (hr m, SH); 6.61-6.67 (brm, lH); 7.30-

7 .62 (m, 6H); 7.87-7.93 (hr m, lH); 8.58-8.64 (br m, lH). MS (APCI) (M+H)+ at m/z 

484. Anal calcd for C~,8105: C, 62.09; H, 6.04; N, 8.69. Found: C, 61.96; H, 

6.28; N, 8.49. 

10 

Bxample209 

(2-lsopropylphenvl)[2-nitro+( E-«3-isopro,paxycarbonylpiperazin-1-

yl)earboqyl)ethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

15 1HNMR(DMSO-<J.,~300MHz) ~ LOJ-1.21 ( br m, 6H); 1.14.(d, J.= 7.0Hz, 6H); 2.52-

3.16 (hr m, 4H); 3.30-3.40 (m, lH); 3.41-4.24 (br m, 3H); 4.81-4.97 (m, lH); 6.61-

6.68 (br m, lH); 7.32-7.63 (m, 6H); 7.87-7.94 (hr m, III); 8.60-8.66 (hr m, lH). MS 

(APCI) (M+H)+ at m/z 498. Anal calcd for C:zJl31N3S10 5: C, 62.76; H, 6.28; N, 8.44. 

Found: C, 62.51; H, 6.52; N, 8.14. 

20 

.Example 210 
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(2-Isopropylphenyl}[2-nitro-4-C E-«3-Cdimeth,ylaminocarbonylH-methvlpiperazin-1-

. yllcarbonyl)ethenvl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-d6, 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 2.14 (s, 3H); 2.82, 2.84 (s, 

S s, 3H); 3.12 (s, 3H); 2.12-4.24 ( br m, SH); 6.64 (d, J = 8.5 Hz, lH); 7.32-7.62 (m, 

6H); 7.87-7.94 (br m, lH); 8.60-8.66 (br m, lH). MS (APCI) (M+H)+ at m/z 497. 

Anal calcd for CJI3~4S1~4·04~0: C, 61.94; H, 6.56; N, 11.11. F01md: C, 62.00; 

H, 6.78; N, 10.89. 

10 Example211 

C2-Isopropylpheny1U2-nitro-4-C E-(C3-carbomethoxy-4-hydroxypiperidin-1-

. yllcarbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1HNMR(DMSO-~ 300MHz) 51.14(d, J = 7.0 Hz, 6H); 1.59-1.75 (brm, 2H); 2.50-

15 3.14 (brm, lH); 3.30 .. 3.40-(m,.lH); 3.60, 3~61 (s, s, 3H); 4.01-4.44 (brm, 4H); 

5.05-5.10 ( br m, lH); 6.63 (d, J = 8.5 Hz, HI); 7.34-7.62 (m, 6H); 7.87-7.94 (br m, 

lH); 8.60-8.66 (br m, lH). MS (APCI) (M+~y at m/z 485. 

Example212 

20 (2-Isopropylphenyllf2-nitro-4-C E-((3-hydroxymethyl-4-hydroxypiperidin-l-

yl)carbonyllethenyl) phenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR (DMSO-d,, 300MHz) ~ 1.14 (d, J = 6.8 Hz, 6H); 1.49-1.90 (br m, 2H); 2.75-

3.14 (hr m, lH); 3.30-3.40 (m, lH); 3.40-4.23 (hr m, SH); 4.38-4.52 (m, lH); 4.60-

4.73. (m, 1H);6.61-6.66(m, lH); 7.27-7.61(m,6H);7.84-7.93 (brm, lH); 8.54-8.63 

5 (br m, 1 H). MS (APCI) (M+H)+ at m/z 451. Anal calcd for C24H2.N2S10;047Hi0: C, 

61.97; H, 6.27; N, 6.02. Found: C, 62.02; H, 6.49; N, S.90. 

Example213 

(2-Ethoxvohenyll[2-trifluoromethyl-4-( E-((2-carbomethoxy-4-

10 (methoxycarbonyl)piperazin-1-yl)carbon,yl)ethenyl) pheny1J sulfide 

The title compound was prepared according to the procedures of Example 71. 

1H NMR (CDC13, 300 MHz) S 7.80 (s, lH), 7.66 (d, lH, J = 15.4 Hz), 7.45 (dd, lH, J 

= 1.6, 7.5 Hz), 7.48 (m, 2H), 7.01 (d, lH, J = 6.6 Hz), 6.95 (d, lH, J = 6.8 Hz), 6.90 

(m, 2H), 5.34 {br s, lH), 4.66 (m, 2H), 3.76 (s, 3H), 3.73 (s, 3H), 3.18 (m, lH), 3.00 

15 (m, 3H). MS (ESI) mlz 553, 575. 

Example214 

(2-Ethoxyphenyll[2-tritluoroltlethvI-4-( E-CC2-carbomethoxy-4-methvl piperazin-1-

yl)carbonyl)ethenyl) phenyll sulfide 

20 The title compound was prepared according to the procedures of Example 71. 

1H NMR (CDCl~ 300 MHz) S 7.79 (s, lH), 7.64 (d, IH, J = 15.3 Hz), 7.45 (dd, lH, J 

= 1.7, 7.8 Hz}, 7.4-7.35 (m, 2H), 7.01 (d, lH, J:;: 8.1 Hz), 6.97 (dd, lH, J = 1.2, 7.6 
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Hz), 6.87-7.91 (m, 2H), 5.36 (br s, lH), 3.98 (q, 2H, J = 6.9 Hz), 3.90 (m, lH), 3.78 

(s, 3H), 3.65 (m, lH), 3.42 (m, lH), 2.85 (m, lH), 2.32 (s, 3H), 2.24 (m, lH), 2.19 (m, 

lH), 1.18 (t, 3H, J = 6.9 Hz). MS (ESI) mlz 509, 531. 

Example215 

(2-Ethoxv.pheny1)[2-trifluoromethyl+c E-({2-carboxy-4-Cmethoxycarbonyl)pjperazin­

l-yllcarbonyllethenyll phenyll sulfide · 

The title compound was prepared according to the procedures of Example 71. 

1H NMR (DMS0-4 300 MHz) 8 8.10 (m, Ill), 7.68 (m,lH), 7.42 (m; 2H), 7.30 

10 (m,lH), 7.20(d, lH,J=lS.6Hz), 7.lO(d, 1H,J=8.1Hz), 7.04(d, lH,J=8.SHz), 

15 

6.98 (d, lH, J = 7.5 Hz), 4.65 (br s, lH), 4.53 (m, 2H}, 4.05 (m, 2H), 4.00 (q, 2H, J = 

6.9 Hz), 3.57 (s, 3H), 1.09 (t, 3H~ J = 6.9 Hz). MS (ESI) m/z -537, -569 . 

. .. Example 216 _ 

Ondol-6-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-t-yl)carbonyllethenyll phenvl] sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with 6-bromoindole, isolated as a white solid. 1H NMR ( d6
-

DMSO, 300 MHz) a 2.03 (s, 3H), 3.40-3.77 (m, SH), 6.52-6.55 (m, lH), 6.60 (d, J = 

20 8.4 Hz, lH), 7.13 (dd,J= 1.8, 8.4 Hz, lH), 7.27(d,J=15.6 Hz, lH), 7.40(d,J=15.6 

Hz, lH), 7.43 (dd, J= 1.8, 8.4 Hz, lH), 7.51 (t, J= 3.0 Hz, IH), 7.64 (m, lH), 7.70 (d, 

J = 8.4 Hz, lH}, 7.99 (d, J = 1.8 Hz, lH). MS (APCI) (M+Ht at mlz 440, 442. 
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Example217 

(l-Bthvl.3-Cdimethylaminomethyllindol-7-yl)£2-chloro-4-( E-ff 4-acetylpiperazin-1-

yllcarbonylleth.enyl) phenyll sulfide 

S The title compound was prepared by the procedures described in Example 85, 

substituting S-iodoindole with 7-bromo:03-N,N-dimethylmethyl-N-ethyl indole, and· 

isolated as a light-brown solid. 1H NMR (CDCl:Jj 300 MHz) 8 1.30 (t, J = 7.05 Hz, 

3H). 2.14 (s, 3H), 2.41 (s, 6H), 2.93-3.05 (m, 2H), 3.47-3.55 (m, 2H), 3.55-3.87 (m, 

6H), 6.42 (d,J= 8.4 Hz, lH), 6.85(d,J=15.6Hz, lH), 7.09 (dd,J= 2.1, 8.4Hz, 

10 lH), 7.17 (d,J= 8.4 Hz, IH), 7.23 (d,J;; 8.4 Hz, IH), 7.43 (dd,J=0.9, 7.8 Hz,· tH), 

7.52 (d,J= 2.1 Hz, IH), 7.54 (d, J= 15.6 Hz, lH), 7.81 (dd, J= 0.9, 7.8 Hz, lH). MS 

(BSI) (M+Hr at mlz 525, 527. 

Example218 

15 (5-Btho:xvbenzodioxan-6-yl}C2-chloro±{ E-«4-acetylpiperazin-1-

yl)carbonyllethenyll ohenyll sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with 6-bromo-5-ethoxybenzodioxane, as s white solid. 1H 

NMR (CDC13, 300 MHz) 8 1.28 (t, J= 7.2 Hz, 3H), 2.14 (s, 3H), 3.54 (br s, 2H), 

20 3.60-3.88 (m, 6H), 4.06 (q, J = 7.2 Hz, 2H), 4.33 (s, 4H), 6.70 (d, J = 8.4 Hz, lH), 

6.73 (d,J= 8.4 Hz, lH), 6.78 (d,J= 15.6 Hz, IHO, 6.98 (d,J= 8.4 Hz, lH), 7.17 (dd, 
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J= 1.8, 8.4 Hz, lH), 7.50 (cl, J= 1.8 Hz, lH), 7.57(d,J=15.6 Hz, lH). MS (APC:t) 

(M+Hr at mlz 503, 505. 

Example219 

5 (7-Ethyl-4-brom0Jlhenym2-nitro-4-CE-« 4-acetylpiperazin-1-yllcarbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared according to the procedures of Example 32. 

1HNMR (CDC13, 300 MHz) & 8.43 (d, lH, J = 2.0 Hz), 7.64 (cl, lH, J = 15.6 Hz), 7.58 

{d, lH, J = 2.0 Hz), 7.40-7.48 (m, 3H), 6.90 (cl, lH, J = 15.2 Hz), 6.90 (cl, lH, J = 8.5 

10 Hz), 3.63-3.77 (m, 6H), 3.54 (m, 2H), 2.72 (q, 2H, J = 7.5 Hz), 2.15 (s, 3H), 1.18 (t, 

3H, J = 7.5 Hz). MS (ES!) mlz 518, 520,542, 627. Anal. Calcd for C23H24Br1 N)04S 

15 

: C, 53.08; H, 4.60; N, 7.93. Found: C, 53.29, H, 4.67, N, 8.1 L 

·Example 220 

· · <Benzodioxan-6.;.yl)[2•nitro-4+E-«2-carboxvniperidin-l-yll carbonyllethenyl) 

phenyll sulfide 

The title compound was prepared by the hydrolysis of the compound of 

Example 203 under basic conditions (aq. NaOH/EtOH), producing a light yellow 

solid:, mp 165 °C{dec.). 1HNMR (DMSO-~. 300 MHz) & 1.15-1.52 (m, 3H), 1.46-

20 1.62 (m, 2H), 2.32 (m, lH), 2.80 (m, lH), 3.45(br, l/2H), 4.00 (br, 1/2H), 4.44 (br, 

1/2H), 4.800 {br, l/2H), 6.83 (d, J=8.0 Hz, lH), 7;03 (d, J=8.0 Hz, lH), 7.09 (dd, 

J=2.0, 14.0 Hz, lH), 7.15 {d, J=2.0 Hz, lH), 7.20 (d, J=15.5 Hz. lH), 7.35 (d, J=15.5 

. ~. - •• '!."::::.:·=::. ~-



s 

W000/!9880 PCT/US00/08895 

217 

Hz, 1H), 7.73 (m, lH}, 8.52 (m, lH). MS (ESI) m/z 469 (M-H)+, 471 (M+Hr. Anal. 

calcd. for C23H21N20,SNa •Na0H•2.7 H20: C, 47.54; H, 4.75; N, 4.82. Found: C, 

47.18; H, 4.36; N, 4.89. 

Example221 

<Benzodioxan-6-yl)(2-nitro-4-( E-!(4-carboxvmethylpiperazin-1-yl) carbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared by deprotection of the compound 33 with 

10 1F A in CHiCl2• The resultant free amine was treated with tert-butyl bromoacetate 

and TEA in acetonitrile at room temperature, and followed by deprotection with TF A 

in CH2Cl2, giving a light solid, mp 120 °C (dee.). 1H NMR (DMSO-d" 300 MHz) a 

3.20-3.45 (m, 4H), 4.20 (s, 2H), 3.50-3.80 (m, 4H), 4.28-4.46 (m, 4H), 6.86 (d, J=8.5 

Hz, lH), 7.04 (m, J=8.0 Hz, lH), 7.09 (dd, J=2.0 8.0 Hz, III), 7.15 (d, J=2.0 Hz, Ill), 

15 7.40 (d, J=45.5 Hz,lH), 7.56 (d,J=lS.O Hz,.lH), 7.90 (dd, J=a.o, 8.5 Hz, lH), 8.63 

(m, lH). MS (ESI) m/z 484 (M-H)+, 486 (M+Hr. Calcd. Anal for 

C23H21N30 7S•l.19CF3COOH•l.34 H20: 47.63; H, 4.11; N, 6.89. Found: C, 47.93; H, 

4.51; N, 6.49. 

20 Example222 

(3-Morpholinophenyl)[2-nitro-4-.(E-((4-acetytpiperazin-1-yllcarbonyl)ethenyl) 

phenyl] sulfide 
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The title compound was prepared according to the procedures of Example 62, 

employing the com.pound of Example 103 as starting material. 1H NMR (CDC13, 300 

MHz) 8 7.80 (s, lH), 7.64 (d, lH, J = 15.4 Hz), 7.43 (m, lH), 7.32 (t, lH, J = 8.1 Hz), 

1.os· (m, 2H), 6.99 (m, 2H), 6.84 (d, lH, J = 15.4 Hz), 3.87 (t, 4H, J = 4.8 Hz), 3.63-

5 3.79 (m, 6H), 3.50-3.55 (m, 2H), 3.18 (t, 4H, J = 4.8 Hz), 2.10 (s, 3H). MS (ESI) mlz 

520, 542, 1061. 

10 

Example223 

C5-Ethoxvbenzodioxan-8-yl)[2-chl0ro-4-C E-CC 4-acetylpiperazin-1-

yllcarbonyllethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with 8-bromo-5-ethoxybenzodioxane, giving a white solid. 

1H NMR (CDC13, 300 MHz) a 1.52 (t, J = 7.2 Hz, 3H), 2.15 (s, 3H), 3.48-3.59 (m, 

2H), 3.59-3.85 (m, 6H), 4~16 (q, J = 7.2 Hz, 2H), 4.22-4.30 (m, 2H), 4.30-4.40 (m, 

15 2H), 6.59 (d,J=8.1Hz,lH),6.63 (d,Ji= 8.7Hz, lH), 6.78 (d,J=.15.6 Hz, lH), 7.08 

(d, J= 8.7 Hz, lH), 7.17 (dd, J= 2.1, 8.7 Hz, lH), 7.51 (d, J= 2.1 Hz, lll), 7.58 (d, J 

= 15.6 Hz, lH). MS (APCI} (M+H)+ at m/z 503, 505. 

Example224 

20 (5-Chloro-8-ethoxyguino1in-7-yll[2-chloro-4-( E-CC 4-acetylpiperazin-1-

yllcarbonyllethenyll phenyll sulfide 
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The title compound was prepared by the procedures described in Example 85,. 

substituting 5-iodoindole with 5-chloro-8-ethoxy-7-iodoquinoline, giving a white 

solid. 1HNMR (d6-DMSO, 300 MHz) a 1.37 (t, J= 7.2 Hz, 3H), 2.04 {s, 3H), 3.41-

3.82 (m, SH), 4.46 (q,J= 7.2 Hz,2H), 7.29 (s, lH), 7.37 {d,J= 8.4 Hz, lH), 7.42 (d, 

5 J= 15.6Hz, lH), 7.51(d,J=15.6Hz, lH), 7.68(dd,J= 1.8, 8.4Hz, lH), 7.74(dd,J 

= 3.9, 8.4 Hz, 1H1 8.15 (s, lH), 8.55 (t1¢ J = 1.8, 8.4 Hz, lH), 9.05 (dd, J = 1.8, 3.9 

Hz, lli). MS (APCt) (M+H)+ at mlz 530, 532, 534. 

Example225 

10 C2-Isopropylphenyl)[2-nitro-4-( E.(C3-carboethoxmjperidin-1-vl)carbooyllethenyll 

phenyl] sulfide 

Example 225A 

C2-Isopropylphenyl)£2-nitro-4-C E-Ccarboxy>ethenyn phenyll sulfide 

15 To a stirred miXture of 4-chloro-3-nitrOclrinamic acid (500 mg, 2.2 mmol) in 5 

mL of anhydrous DMF with :KiC03 (91 lm& 6.6 mmol) was added 2-

isopropylbenzenethiol (3 72 mL:o 2.2 mmol) in 1 mL of DMF dropwise. The resulting 

mixture was then heated at 70 °C under nitrogen atmosphere over night. Water (25 

mL) was then added and the reaction mixture was acidified to pH= 4 with 3N HCI. 

20 The cloudy mixture was extracted with EtOAc (2x20 mL). The combined organic 

layer was washed with brine, dried over NBiSO~ concentrated in vacuo to give the 
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title compound as viscous light-yellow oil, w~ch ~ used for coupling with further 

purificatioa 

Example 225B 

5 C2-Isopropylphenyl)[2-nitro-4-C E-CC3-carboethomiperidin-l-yllcarbonyllethenyl) 

phenvll sulfide 

The title compound was prepared by the procedures described in Example 92, 

substituting the benzoic acid with cinnamic acid from 225A, and ammonium chloride 

with ethyl nipecotate, giving a light-yellow solid. 1H NMR (CDC13, 300 MHz) 8 1.18 

10 (d,J= 6.6 Hz, 6H), 1.27 (t,J= 7.2 Hz, 3H), 1.69-1.82 (m, lH), 1.82-1.99 (m, lH), 

1.99-2.20 (m, lH}, 2.4S-2.62 (~ 2H), 3.4S (septet, J== 6.6 Hz, lH), 3.56-3.80 (m, 

lH), 3.80-4.10 (m,2H), 4.16 (~J= 7.2 Hz, 2H), 4.65-4.81 (m, lH), 6.69 (d,J= 8.4 

Hz, lH), 7.00 (brs, lH), 7.31(dd,J=2.4,6.9Hz, IH), 7.42 (brd,J= 8.4Hz, IH), 

7.Sl (d,J= 1S.6Hz, 1H),7.52(overlappingd,2H), 7.58(d,J= 15.6Hz, lH),8.43 (~ 

15 1 H). MS (APCI1. (M+H)• at mlz 483; 

Example226 

C2-Isopropylphenyllf2-nitro-4-C E-CC3-carboxypiperidin-l-yl)carbonyllethepyl) 

phenyll sulfide 

20 The title compound was prepared by the procedures described in Example 1 SS, 

substituting the ethyl ester from Example 137 with the ethyl ester from E~ple 

225B, and KOH with NaO~ to give a light-yellow solid. 1H NMR (d6-DMSO, 300 
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MHz) 81.15 (d,J=6.9Hz, 6H}, 1.30-1.50 (m, HI), 1.50-1.80 (m,2H), l.88-2.04 (m, 

2H), 2.95-3.17 (m, lH), 3.94-4.06 (m, lH), 4.06-4.22 (m, 2H). 4.40-4.52 (m, lH}, 

6.63 {d, J= 8.7 Hz, lH), 7.33-7.53 (m, 3H), 7.56-7.68 (m, 3H), 7.91 (dd, J= 1.8, 8.4 

Hz, lH), 8.63 (d, J = 8.4 Hz, lH). MS (APCI} (M+Ht at mlz 455. 

Example227 

· (2-lsgpropylpheny))[2-nitro-4-( E-(((3-ethanesulfonylaminocatbonyl)l'iperidhi-l­

yllcarbonyl)ethenyl) phenyll sulfide 

To a stirred solution of free acid (SO mg, 0.11 mmol) from Example 226 in 1 

.10 mL of methylene chloride was added ethyl sulfonamide (18 mg, 0.17 mmol), EDAC 

(25 mg, 0.13 mmol), and DAMP (2.7 mg, 0.022 mmol) sequentially. The mixture was 

stirred at ambient temperature for 16 h. The solvent was then removed on a rotavap 

under reduced pressure and the residue was purified on an Alltech sep-pak, eluting 

with 1 % MeOH in EtOAc to give 30 mg (50 % yield) the title compound as a light 

· 15 · yellow solid. 1HNMR(CDC~, 3QC)-)4Hz)& _l.18 (d,J=6.lliz, 6H),·1.34 (t, J= 1.5 

Hz. 3H11.61-1.74 (~ 2H), 1.84-2.04 {m, lH), 2.13-2.35 (m, lH), 2.60-2.75 (m, 2H), 

3.44 (p, J = 7.5 ~ 2H), 3.53-3 .66 (m, lH), 3.66-3.85 (m, 211), 4.004.18 (m, IH), 

6.71(d,J=8.7 Hz, lH), 6.88(d,J=15.6 Hz, lH), 7.31 (dd, J= 2.4, 8.4 Hz, lH), 7.41 

(d, J= 1.8, 8.4 Hz, lH), 7.51 (d, J= 1.8 Hz, lH), 7.54 (d,J= 8.4Hz, lH), 7.67 (d,J= 

20 15.6 Hz, IH), 8.43 (s, 1H). MS (ES:r) (M+H)+ at mt'z 546. 

Example228 
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(2-Isqpronvlphenyl)[2-nitro-4-( E-(((3-C 4-methylpiperazinel 

suifonylaminocarbonyl)giperidw-1-yllcarbonyllethenyll phenyll SUifide 

The title compound was prepared by the procedures described in Example 228, 

substituting ethyl sulfonamide with N-methylpiperazine sulfonamide, giving a light 

5 yellow solid. 1H NMR (CDCl3, 300 MHz) a 1.18 (d, J= 6.S Hz, 6H), 1.40-2.10 (m, 

9H), 2.60 (s, 3H), 2.60-2.76 (m, 4H), 2.90 (br s, 3H), 3.44 (septet, J = 6.S Hz, lH), 

3.52-4.08 (m, 4H), 6.71(d,J=8.4 Hz, lH), 6.95 (d,J= 15.6 Hz~ IH), 7.31 (d,J= 

2.1, 8.4 Hz, IH), 7.43-7.57 (m, 4H), 7.64 (d, J = 15.6 Hz, lH), 8.44 (s, IH). MS 

(ESI} (M+HJ'" at mlz 616. Anal. Calcd for C29ff37N506S2 · 1.13 H20: C, 54.76; H, 

10 6.22; N, 11.01. Found: C, 54.78; H, 6.11; N, 10.87. 

Example229 

C2-Isopropylphenyll[2-nitto-4-f E-{((3.,.p-toluenesulfonylaminocarbonyl>piperidin-1-

yllcarbonyllethenyll phenyl] sulfide 

15 The title compound was~prepared by the procedures· described in Example 228, 

substituting ethyl sulfonami~ with p-tolUen.esulfonamide, giving a light yellow solid. 

1H NMR(CDC13, 300 MHZ) a 1.19 (d, J= 6.5 Hz, 6H), 1.75-1.94 (m, 2H), 2.05-2.24 

(m, lH), 2.40 (s, 3H), 2.48-2.60 (m, 2H), 3.45 (septet, J = 6.5 Hz, lH), 3.50-3.85 (m, 

3H), 3.85-4.12 (m, lH), 6.72 (d,J= 8.4 Hz, lH), 6.86 (d, J= 15.6 Hz, IH), 7.27-7.34 

20 (m, 2H), 7.43 (dd, J= 2.1, 8.4 Hz, lH), 7.50 (overlapping d, lH), 7.53 (d, J= 8.4 Hz, 

2H), 7.55 (d, J= 8.4 Hz, lH), 7.92 (cl, J= 8.4 Hz, 2H), 8.44 (s, lH). MS (ESr) 

(M+H)+ at mlz 608. 
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'Example 230 

.. C2-lsopmpylphenyll12-nitro-4-{ E-{{3-methyl-4-acetylpiperazin-l­

yllcarbenyl)ethenyll phenyll sulfide 

5 Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) ~ 0.94-1.18 (m, 3H); 1.14 (d, J = 7.0 Hz, 6H); l.98-

2.08 (br m, 3H); 2.69-3.74 {br m, 4H); 4.02-4.65 (br m, 4H); 6.64 (d, J = 8.5 Hz, lH); 

7.31-7.63 (m, 61I); 7.88-7.96 (hr m, lH); 8.65 (br s, lH). MS (APCI) {M+H)+ at mlz 

468. Anal calcd for.C25It,N,S10~"0.UtO: C, 63.91; H, 6.70; N, 8.94. Found: C, 

10 63.54; H, 6.41; N, 8.67. 

Example231 

C2-Hydroxyphenyl)-[2-chloro-4{E-[Cmoipho1in-1-yl)carbonyllethenyl)phenyllsulfide 

The title compomd was prepared according to the procedures of Example 1, 

15 giving a white solid, m.p:lS7.;.tS8C; · 1H:.NMR.-(CDCl3 300 MHz) 8 3.60-3.76 (m, 

SH), 6.42 (s, lH), 6.57 (d, J=9hz, lH), 6.76 (d, J=l5Hz, IH), 6.99-7.04 (m, lH), 7.10-

7.20 (m, 2H), 7.42-7.55 (m, 4H). Anal. Calcd. for C1!)H111CIN03S: C, 60.71; h, 4.83; 

N, 3.73. Found: C, 60.48; H, 5.05; N, 3.69. 

20 Example232 

Cl-(Carboxvmethyllindol-5=vl)[2-chloro-4-( E-(( 4-acetYlpiperazin-l­

yllcarbonyllethenyl} phenyl] sulfide 
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To a stirred solµtion of indole compound from Example 85 (35 mg, 0.080 

mmol) in 1 mL of anhydrous DMSO was added crushed KOH (18 mg, 0.32 mmol). 

After 45 min, t-butyl bromoacetate (23.5 ml, 0.16 mmol) was added. The resulting 

mixtUre was stirred at ambient temper$Ure for 10 h. Water was then added and the 

S reaction mixture was acidified with 3 N HCl to pH= 3. The title compound (25 mg, 

63 % ) was collected through filtration and dried in vacuum oven, giving a white solid. 

1H NMR (d6-DMSO, 300 MHz) 5 2.04 (s, 3H), 3.38-3.80 (m, 8H), 4.59 (s, 2H), 6.45 

(d,J= 3.0 Hz, lH), 6.52 (d,J= 8.7 Hz, lH), 7.21(dd,J=2.l,8.7Hz, lH), 7.25 (d,J 

= 15.6 Hz, lH), 7.38(d,J=15.6 Hz, lH), 7.40 (d, J= 3.0 Hz, lH), 7.47 (d,J= 8.4 

10 Hz, lH), 7.80 (d, J= 2.1 Hz, lH), 7.97 (s, lH). MS (ESr)(M·Ht at mlz 496, 498. 

Example233 

@enzodioxan-6-yll[2-trifluoromethyl-4-C E-CC 4-acetylpiperazin-1-

yllcarbonyllethenyll phenvlJ sulfide · 

15 The title compound·was prepared·by the procedures described·in Example 84, 

20 

substituting 2-bromothiophenol with 6-mercaptobenzenedioxane. white solid; 1H 

NMR (CDCl3, 300 MHz) & 2.15 (s, 3H), 3.46-3.89 (m, SH}, 4.30 (dd,J==2.1, 6.0 Hz, 

4H), 6.84 (d,J= 15.0 Hz, lH), 6.92 (d,J= 8.4 Hz, lH), 6.97-7.10 (m, 3H), 7.42 (d,J 

= 8.4 Hz, lH), 7.64(d,J=15.0 Hz, lH), 7.77 (s, HI). MS (ESIJ m/z 493 (M+Hr. 

Example234 
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C2-Isomopylphenyl)[2-nitro-4-C E-((3-Cl-pyrrolidin-2-onyl)proJ>-1 -ylamino) · 

carbonvllethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR(DMSO-~ 300MHz) 51.14 (d, J = 7.1Hz,6H); 1.58-1.68 (m, 2H); 1.85-1.97 

S (m, 2H); 2.18-2.24 (m,2H); 3.1()..3.22 (m, 4H); 3.30-3.39 (m, 3H); 6.65-6.72 (m, 2H); · 

7.32-7.45 (m, 2H); 7.57-7.62 (m, 311); 7.76 (dd, J = 8.8, 2.0 Hz, lH); 8.11-8.17 (m, 

lH); 8.44 (d, J = 2.0 Hz, lH). MS (APCI) (M+H)+ at mlz 468. Anal calcd for 

CzHi,N3810 4·0.26CHJCOO<;;HiCH,: C, 63.77; H, 6.39; N, 8.57. Found: C, 63.46; H, 

6.37; N, 8.90. 

10 

Bxample23S 

(3-(2-Momholinoethylamino )rihemrll[2-trifluoromethyl-4-(E-({ 4-acezylpiperazin-1-

yl)carbonyllethenyl) phenyll sulfide 

The title compound was prepared according to the procedures of Example 62, 

15 ·employing the compound of Example 103 as starting material. 1H NMR (CDC13, 300 

MHz)S 7.78 (d, lH,J= 1.4Hz), 7~64 (d, lH, J= 15.4 Hz), 7.42 (d, lH, J= 8.8Hz), 

7.21 (t, lH, J = 7.9 Hz), 7.12 (d, lH, J = 8.5 Hz), 6.84 (d, IR, J = 15.4 Hz), 6.82 (m, 

IH}, 6.76 (t, lH, J = 1.8 Hz), 6.66 (m, lH), 3.72 (m, lOH), 3.51-3.55 (m, 2H), 3.16 (t, 

2H, J = 5.9 Hz), 2.64 (t, 2H, J = 5.9 Hz), 2.50 (m, 4Hh 2.15 (s, 3H). MS (BSI) mlz 

20 563. 

Example236 
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. (2-Pyrrolidin-1-ylphenyllf2-nitro+CE-CC 4-acetylpiperazin-1-yllcarbonyllethenvl) 

phenvn sulfide 

The title compound was prepared according to the procedures of Example 62, 

employing the compound of Example 103 as starting material. 1H NMR (CDC13, 300 

5 MHz) 8 7.77 (s, lH), 7.64 (d, lH, J = 15.4 Hz), 7.40 (m, lH), 7.22 (d, lH, J = 7.8,Hz), 

7.10 (d, lH, J = 8.8 Hz), 6.82 (d, lH, J = 15.3 Hz), 6.76 (d, lH, J = 7.8 Hz), 6.70 (t, 

lH, J = 2.0 Hz), 6.59 (dd, lH, J = 2.4, 8.1Hz),3.61-3.79 (m, 6H), 3.51-3.54 (m, 2H), 

3.28 (m, 4H), 2.14 (s, 3H), 2.01(m,4H). MS (ESI) mlz 504. 

10 Example 237 ·· 

(3-Bromophenym2-nitro+CE-ff3.;carboethoxYJMTolidin-1-yllcarbonvl1etbenyll 

phenyll sulfide 

· The title compound·was prepared according to the procedures of Example 1. 

1H NMR (CDCI3, Joo MHz) a 8.40 (d, tH, J == 1.5 Hz), 1. 1s (m, lH), 7.45 cm. tH), 

·· 15 ·· 7.48-7-.56 (m; 2H), 7.38 (t, lH, J = 7.9 Hz), -7.00.(br,.lH), 6.87 (d, lH, J.=9.S Hz), 

4.16 (q, 2H, J = 7.1Hz),3.99 (br, 2H), 3.70 (br, lH), 3.30 (br, lH), 3.00 (br, lH), 2.55 

20 

(s, lH), 2.10 (m, lH), 1.89 (br, lH), 1.85 (br, lH), 1.27 (t, 3H, J = 7.0 Hz). MS (ESI) 

mlz 519, 521. Anal. Calcd for C23H23BrN205S · 0.19 H20: C, 52.84; H,.4.51; N, 

5.36. Found: C, 52.85; H, 4.55; N, S.28. 

Example238 
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C3·Bromonhenyl)[2 .. nitro4·(E..« 4-carboethoxypyrrolidin-l·yl)carbonyl)ethenyll 

phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR(CDC13, 300MHz)S 8.41 (s, lH), 7.75 {m, lH), 7.62-7.67(m,2ffh 7.53 (m, 

S lH), 7.48 (d, lH, J = 8.8 Hz), 7.38 {t, lH, J = 7.9 Hz), 6.98 {br, lH), 6.88 {d, lH, J ~ 

8.S Hz), 4.18 {q, 2H, J= 7.1Hz),3.64-78 (br, 4H), 3.55 (br, 4H), 1.29 (t, 3H, J = 7.0 

Hz). MS (ESI) m/z 520, 522. 

Example239 

10 f2-<Hydroxymethyll-benzodioxan-6-y])[2..chloro-4-C E-CC 4-acetylpiperazin-1- · 

yllcarbonvllethenyl) phenyl] sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with a mixture of 2-hydroxymethyl-6-bromobenzodioxane 

and 2-hydroxymethyl-7-bromobenzodioxane, giving a white solid. 1H NMR (CDC13, 

15 - · 300 MHz, mixture of 3:2 regioisomers)8 2J5 {s, 3H), 3.46-3.83 (m, 8H), 3.83-4.01 

(m, 2H), 4.10-4.42 {m, 4H), 6.15 (d,J= 8.4 Hz, UI), 6.79 (d, J= 15.9 Hz, lH), [6.95 

(d), 6.98 (d), J= 4.8 Hz, lH in total]:, [7.04 (t), 7.07 (t), J= 1.5 Hz, lH in total], [7.10 

(d),. 7.11 (d), J = 2.4 Hz, lH in total]:o 7.19 {d, J = 8.4 Hz, lH), 7.53 (s, HI), 7.58 (d, J 

= 15.6 Hz, lH). MS (APCI) (M+Ht at mlz 489. 

20 

Ex8mple240 
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<Benmdioxap-6-yllf2-tri:fluoromethvl-4-CE-Cf3-myrrolidin-2-on-1-yl\prqp-1-

ylaminolcarbonyl) ethenyllphenvllsulfide 

The title compound was prepared by the procedures described in Example 233, 

substituting 1-acetylpiperazine with 3-aminopropyl-1-pyrrolidin-2-one, giving a white 

5 solid. 1H NMR (CDC13, 300 MHz) 8 1.69-1.80 (m, 2H), 2.08 (p, J = 7.5 Hz, 2H), 2.44 

(t,J= 7.5 Hz, 2H), 327-3.48 (m, 6H), 4.24-4.34 (m, 4H), 6.44(d,J==15.6 Hz, lH), 

6.90 (d,J= 8.4Hz, lH), 7.00 (d,J= 8.4 Hz, lH), 7.01(dd,J=2.7,8.4 Hz, lH), 7.06 

(d,J=2.1 Hz, lH), 7.08 (s, lH), 7.40 (dd,J= 2.1, 8.4 Hz, lH), 7.53(d,J=15.6 Hz, 

lH), 7.75 (d, J= 2.1 Hz, lH). MS (ESr+) (M+H)+ atm/z 507. 

10 

Example241 

(3-IDimethylaminomethyllindol-5-yll[2-chloro-4-( E-(( 4-acetvlpiperazin-1-

yllcarbonylletheny]) phenyll sulfide .· 

The title com.pound was prepared by the procedures described in Example 217, 

15 ·· -substitutingthe·indole from·l86 with the indole from Example 85, resulting in a white 

solid. 'IH NMR (CDC13, 300 MHz) a 2.15 (s, 3H), 2.54 (s, 6H), 3.47-3.85 (m, SH), 

4.05 (s, 2H), 6.56 (d, J= 8.7 Hz, lH), 6.77 (d,J= 15.6 Hz, lH), 7.09 (d, J= 8.7 Hz, 

lH}, 7.36 (dd,J= 1.5, 8.7 Hz, lH), 7.50 (d, J= 8.1 Hz, lH), 7.52 (s, 2H), 7.56 (d,J= 

15.6 Hz, lH),7.88 (s, lH), 9.27 {s, lH). MS (ESr) (M+H)+ at mlz 497, 499. Anal. 

20 Calcd for C2@i29C1N402S · 0.46 TFA · 1.72 MeOH: C, 56.89; H, 6.06; N, 9.27. 

Found: C, 56.83; H, 6.15; N, 9.46. 
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Bxample242 

PCTIUSOO/G8895 

· (2-Isopropylphenyl}[2-nitro-4-( .E-((2-carboethoxypiperidin-1-yl)carbonyllethenyl) 

. phenyll sulfide 

The title compound was prepared by the procedures described in Example 225, 

5 substituting ethyl nipecotate with ethyl pipecolinate, giving· a light-yellow solid. 1H 

NMR (CDC13, 300 MHz) 51.18 (d, J= 6.9 Hz, 6ll), 1.28 (t,J-7.35 Hz, 3H), 1.34-

1.62 (m, 2H), 1.62-1.84 (m, 3H), 2.32 (br d, J = 13.2 Hz, lH), 3:33-3.54 (m, HI), 3.45 

(septet, J-6.9 Hz, lH), 3.99 (br d, J= 13.2 Hz, lH), 4.21(q,J=7.35 Hz, 2H), 5.46 

{hrs, lH), 6.69 (d, J= 8.7 Hz, lH), 7.01(d,J=15.6 Hz, lH), 7.25-7.34 (m, llI), 7.42 

10 (d,J= 8.7 Hz, lH), 7.46-7.60 (m, 3H), 7.58 (d,J= 15.6 Hz, HI), 8.44 {s, lH). MS 

(EST') (M+HY at mlz 483. 

Exam.ple243 

(2-Isqpropvlphenyll[2-nitro-4-C .E-((2-carboxypjperidin-l-yllcarbonvllethenyll 

15 . . ,phenyl] sulfide 

The title compound was prepared by the procedures described in Example 226, 

substituting th~ ethyl ester from Example 225 with the ethyl ester from Example 242, 

giving a light-yellow solid. 1H NMR (CDC13, 300 MHz) 5 1.18 {d, J = 6.9 Hz, 6H), 

1.40-1.89 (m, SH), 2.34(brd,J=11.7 Hz, lH), 3.31-3.51 (m, lH), 3.44 (septet,J= 

20 6.9 Hz, lH),4.01(d,J=11.7 Hz, lH), S.42 (br s, HI), 6.70 (d,J= 7.8 Hz, IH), 6.99 

(br d,J= 15.6 Hz, lH), 7.29 (td,J=2.7, 6.9 Hz, lH), 7.41(d,J=7.8 Hz, lH), 7.45-

7.58 (m, 3H), 7.64 (d,J= 15.6 Hz, lH), 8.43 (s, lH}. MS (EST') (M+H)+ atm/z455. 
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Anal. Calcd for C24H2~205S · 0 .. 08 H20: C,.63.22; H, 5.78; N, 6.14. Found: C, 

63.21; H, S.65; N, 6.00. 

Example244 

S C2-Isopropylphenyl)[2-nitro-4-C E-CC 4-carboethoxypiperidin-1-yllcarbonyllethenyl) 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 225, 

substituting ethyl nipecota.te With ethyl isonipecotate, to give a light-yellow solid. 1H 

NMR (CDC13, 300 MHz) 8 1.18 (d,J= 6.9 Hz, 6H), l.27 (t,J=1.5 Hz, 3H), 1.64-

10 1.86 (m, 2H), 1.94-2.09 (m, 2H), 2.90-3.15 (m, lH), 3.15-3.39 (m, lH); 3.44 (septet, J 

= 6.9 Hz, lH}, 3.95-4.14 (~ lH), 4.16 (q; J= 1.5 Hz, 2H), 4.40-4.63 (m, lH), 6.69 (d, 

J=8.1Hz, lH),6.98(d,J=1S.6Hz, lH), 7.29{td,J=2.7,6.9Hz, lH), 7.41 (d,J= 

8.4 Hz, III), 7.46-7 .60 (m, 3H), 7 .58 (d, J =· 15.6 Hz, lH), 8.43 (s, lH). MS (ESI} 

(M+Hr at m/z 483. 

15 

Ex:ample245 

(2-Isopropylpheny1}[2-nitro-4-( E-« 4-carboxypiperidin-1-yllcarbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 226, 

20 substituting the ethyl ester from Example 225 with the ethyl ester from Example 244, 

producing a light-yellow solid. 1H NMR (CDC13, 300 MHz) 8 1.18 (d, J = 6.9 Hz, 

6H), 1.65-1.89 (m, 2H}, 1.97-2.14 (m, 2H}, 2.59-2.74 (m, lH), 2.93-3.20 (m, lH), 
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3·.20-3.42 (m, lH), 3.44 (septet, J= 6.9 Hz, IH), 3.97-4.18 (m, lH), 4.40-4.65 (m, 

lH}, 6.70 (d,J= 8.7 Hz, lH), 6.97 (ctJ= 15;6 Hz, lH), 7.30 {td,J= 2.7, 6.9 Hz, tH» 

7.41 (d, J = 8.7 Hz, HI), 7.46-7.65 (m, 3H), 7.60 (d, J = 15.6 Hz, IH), 8.43 (s, UI). 

MS (ESr) (M+Ht at mlz 455. 

. Example 246 

C2-Isomopylphenyllf2-nitro-4-( E-CCC 4-v=toluenesulfonylaminoearbonyl)piperidin-1-

yl)carbonyllethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 229, 

10 substituting the acid :from Example 226 with the acid from Example 245. light-yellow 

solid; 1HNMR (d6-DMSO, 300 MHz) a 1J4 (d, J= 6.9 Hz, 6H), 1.18-1.39 (m, 2H), 

1.67-1.79 (m, 2H), 2.39 (s, 3H), 2.60-2.75 (m, IH), 2.96-3.14 (m, lH), 3.26-3.42 (m, 

lH), 3.34 (septet,J= 6.9 Hz, llI), 4.10-4.42 (m, 2H), 6.62 (d,J= 8.4 Hz, lH), 7.32-

7.43 (m, 4H), 7.45 (d, J= 15.6 Hz, IH), 7.58 (d, J= 8.4 Hz, 2H), 7.60 (d, J= 3.6 Hz, 

15 lH),1.78 (d,J= 8.4 Hz,.2H), 7.87-(dd.,J=2.7, 8.4 Hz, lH), 8~60-(d,J=2.7 ~ lH). 

20 

MS (ESr) (M+Hr at mlz 606. Anal Calcd for C31H33N306S2. 0.26 H20: c, 

60.80; H, 5.52; N, 6.86. Fouitd: C, 6(t85; H, 5.84; N, 6.61. 

Example247 

... ~ ... ~- .. ~ ... : _.. ! • 

(2-Isopropylphenyllf2-riitrti+C E-CC3-carboxv-4-hydrom1peridin-l-

yI>carbOeybei1ienyl) phenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

NMR (DMSO-c\s, 300MHz)81.14 (d, J = 6.8 Hz, 6H); 1.53-1.70 {brm, 2H); 2.92-

3.52 (br m, lH); 3.30-3.40 (m, lH); 3.98-4.44 (br m, 4H); 4.90-5.20 ( br m, lH); 6.63 

(d, i= 8.5 Hz, lH); 7.34-7.62 (m, 6H); 7.87-7.94 (br m, lH); 8.58-8.64 {brm, lH). 

5 MS (APCI) (M+H)+ at.m/z 471. Anal calcd for ~.,N:$,O,: C, 61.26; H, 5.57; N, 

S.95. Fmmd: C, 61.05; H, 5.85; N, 5.73. 

10 

Example248 

<Benzodio:xan-6-y))[2-trifluoromethyl-4-C E-<(3-carboethoxmipericlin-1-yll 

carbonyllethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 240 

: substituting N-(3'-am.inopropyl)-2-pyrrolidinone with ethyl nipecotate, giving a white 

· hygroscopic solid. 1H NMR (CDCl3, 300 MHz) ~ 1.26 (t, J-7.0 Hz, 3H), · 1.54 (m, 

lH), 1.65-1.80 (m, 2H), 2.10 (m, lH), 2.54 (m, lH), 2.92-3.40 (m, 2H), 3.60-4.10 (m, 

15 2H); 4.t4· (q, J-7.0 Hz,: 2H), 4.25-4.32 (m, 4H), 6~9l.(d; J=7.5Hz, 1H);7.00 (dd; · 

J=2.0, 15.0 Hz, 3H), 7.05(d,1=2.0 Hz, lH), 7.40 (d, J-8.0, lH), 7.56 (d, J-15.0 Hz, 

IH), 7.76 (s, lH). MS {Cl/NH3) m/z 522 (M+Ht. Anal. calcd. for C26 H:zJ'3N05S: 

20 

C, 59.88; H, 5.02; N, 2.69. Found: C; 59.92; H, 5.39; N, 256. 

Example249 

<Benzodioxan-6-yl)C2-trifluoromethyl-4-( E-((2-carboethoxypipericlin-l-yl) 

carbonyllethenyl) phenyll sulfide 
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The title compound was j>repared by the procedures described in Example 240 

substitiiting N-(3 '-aminopropyl)-2-pyrtolidinone with ethyl pipecolinate. 'H NMR 

(CDC13, 300 MHz) 8 1.28(~1=1.0 Hz, 3H), 1.35-1.54 (m, 2H), 1.64-1.82 (m, 3H), 

2.30 (m, lH), 3.40 (m, IH), 4.00{m, lH), 4.22 (Cb J=7.0Hz, 2H), 4.26-4.34 (m, 4H), 

5 5.48 (m, lH), 6.91 (d, J=8.5 Hz, lH), 6.98 (m, lH), 7.02 (dd, J=2.0, 8.0 Hz, 2H), 7.06 

(d, J=-2.0 Hz, lll), 7.41 (d, J=8.0 Hz, lll), 7.57 (d, J=lS.O Hz, 111), 7.77 (s, lH). MS 

(CllNH3) m/z 522 (M+H)+. Anal. calcd for ~H2;'~05S: C; 59.88; H, 5.02; N, 

2.69. Found: C, 60.25; H, 5.12; N, 2.55. 

10 ExamJ>le250 

(Benzodioxan--6-yl)[2-nitro-4-( E-CC4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared by the. hy~olysis of compound 198 under 

basic condition (aq. NaOH/EtOH), and purified by reversed-phase HPLC. 1H NMR 

15 {DMSO-~. 300 MHz) 8 1.44 (~ 2H), 1.78 (m, 2H), 2.04{m, 2H), 2.82 (m, JH), 

20 

4.02-4.20 (m, 2H), 4.4.20-4.35 (m, 4H), 6.90 (d, J=8.0 Hz,lH), 6.97 (d, J=8.0 Hz, 

lll), 7.05(dd, J=2.0, 8.0 Hz, lH), 7.IO(d, J==2.0 Hz, lH), 7.15 {br, lH), 7,44 (m lH), 

7.60 (br, lH), 8.40 (s, lH). MS (BSI) mlz469 (M-tr. 

Example251 

CBenzodioxan-6-yl)[2-trifluoromethyl-4-<E-«3-carboxvoyrrolidin-l­

yl)carbonyllethenyl) phenyll sulfide 
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The title -compound was prepared according to-the procedures of 

Example 1. 1H NMR (CDC13, 300 MHz) o 7.75 (s, lH); 7.60 (d, HI, J = 15.0 Hz) 

7.40 (br; IH), 7.06 (d, lH; J = 2.2 Hz), 6.96-7.02 (m, 3H), 6.90 (d, lH, J = 8.5 Hz), 

4.30 (m, SH), 3.99 (br, 2H), 3.29 (br, 2H), 2.60 (br, 2H), 1.85 (br, 2H). MS (ESI) mlz 

5 -492. 

EXam.ple252 

CBenzodioxan-6-yl)[2-1rifluoromethyl-4-C E-CC 4-carboethoxmiperidin-1-yl) 

carbonyllethenyll phenyll sulfide 

10 The title compound was prepared bY the procedures described in Example 240 . 

substituting N-(3 '-aminopropyl)-2-pyrrolidinone with ethyl isonipecotate, giving a 

white sticky solid. 1H NMR (CDC13, 300 MHz) 8 1.26 (t, 1=1 .0 Hz, 3H), 1.68-1.80 

(m, 2H), 1.98-2.10 (, 2H), 2.54-2.70 (m, 2H), 3.00-3.30 (br, 2H), 4.15 (m, 3H), 4.26-

4.34 (m, 4H), 6.90(d,1=8.0 Hz, 2H), 7.00(dd, J=2.0, 8.0 Hz, 2H), 7.06 (d, J=2.0 Hz, 

. 15 . lH), 7.4l(ili, lH), 7.50 (br, lH), 7.75 (s;· lH). MS (CI/NH3)m/z522 (M+Hr. Anal. 

calcd. for c;,.HJ3N05S• 0.1 H20: C, 58.20; H, 4.52; N, 2.83. ·Found: C, 58.14; H, 

4.69; N, 2. 76. 

20 Example253 

CBenzodioxan-6-yl)[2-trifluoromethyl-4-C E-CC2-carbomethoxy-4-tert­

butoxycarbonylpiperazin-l-yl) carbonyllethenyll phenyl) sulfide 
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The title compound was prepared by the procedlires described in Example 240 

substituting N{3' -aminopropyl)-2-pynolidinone with 1-Boc-3-

carbomethoxypiperazine, giving a white solid, mp 85-87 DC 1HNMR (CDCl~ 300 

MHZ) a 1.46 (s, 9H), 2.90-3.00 (m, 2HJ, 3.08-3.20 (m, 2H), 3.76 (s, 3H), 3.90 (m, 

s lH), 4.25-4.34 (m, 4H), 4.58-4.66 {m, 2H}, 6.92 (d, J=8.0 Hz, lH), 6.98 (m, 1H), 7.02 

(dd, J=2.0, 8.0 Hz, 2H), 7.06(d,1==2.0 Hz, lH), 7.40 (m, lH), 7.62 (br, lH), 7.76 (s, 

1H). MS (APCI) m/z 609 (M+Ht. Anal. calcd. for ~31F,N207S: C, 57~23; H, 

5.13; N, 4.60. Feund: C, 57.09; H, S.25; N, 4.37. 

10 Example254 

@enzodioxan-6-yl}[2-1rifluoromethyl-4-( E-«2-carbomethoxy-4-

methoxvcarbonylpiperazin. l-y)) carbonyllethenyl) phenyll sulfide 

The title compound was prepared by treating the compound of Example 255 

with methyl chlorofonnate and pyridine in CH2Cl2 at room temperature, producing a 

15 white foam. 1HNMR.(CDCl3, 300 MHz) 5 3.00 (m, lH), 3.18 (m, lH), 3.60 (m, lll), 

3.72 (s, 3H), 3.76 (s, 3H), 3.90 (m, lH), 4.10 (br, lH), 4.28-4.34 (m, 4H), 4.64 (m, 

lH), 5.32 (m, lH), 6.85 (d, J=lS.S Hz, lH), 6.92 (d, J= 8.0 Hz, Ul), 6.98 (m, lH), 

7.02 (dd, J=2.0, 8.0 Hz, HI), 7.08 (d, J==2.0 Hz, lll), 7.40 (d, J=8.0 Hz, lH), 7.64 (d, 

J=lS.O Hz, lH), 7.77 (s, lH). MS (CIINH3) m/z 567 (M+Ht. Anal. calcd. for 

20 C2~,F3N207S: C, 55.12; H, 4.45; N, 4.94. Found: C, 55.18; H, 4.70; N, 4.68. 

Example255 
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<Benzodioxan-6-yllr2-trifluoromethyl-4-C E-CC2-carbomethoxypiperazin-1-yl) 

carbonyllethenvll phenyll sulfide 

The title compound was prepared by deprotection of compound 253 with TFA 

m CH2Cl2, resulting m a light yellow solid, mp 70-72 °C. 1H NMR (CDC13, 300 MHz) 

5 3 2.90 (m, lH), 3.05 (m, 111), 3.35 (m, lH), 3.68 (m, lH), 3.80 (s, 3H), 4 00 {m, lH), · 

4.25-4.34 (m, 4H), 4,70 (br, lH), 5.46 (m, lH), 6.84 (d, J=lS.5 Hz, lH), 6.90 (d, 

J=8.0 Hz, Ill), 6.96-7.04 (m, 2H), 7.06 (m, lH), 7.40 (d, J=8~0 Hz, 11:1), 7.65 (d, 

1=15.5 Hz, 11:1), 7.77 (s, lH). MS (Cl/NH3) m/z-509 (M+Hy. Anal. calcd. for 

~4H23F3N;z05S• 1.5S HiO: C, 53.74; H, 4.90; N, 5.22. Found: C, 54.04; H, 4.59; N, 

10 4.82. 

15 

Example256 

(Z-Methvl-3-lcarboethoxymethyllindol-5-yl}[2-trifluorometbyl-4-C E-«momholin-1-

yllcarbonyl)ethenyll phenyll sulfide 

Example 256A 

( 4-BromophenyDC2-trifluoromethyl-4-C E-CCmomholin-1-yl)carbonyll 

ethenyll phenyl] sulfide 

The bromide was prepared by the procedure described in Example 12, 

20 substituting 2-bromothiophenol with 4-bromothiophenol, and 3,4-

dichlorobenzaldehyde with 4-fluoro-3-trifluoromethylbenzaldehyde. 
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'.Exgle 2568 

(4~Hydrazinqphenyllf2-triflu0roinethyl-4-( E-((morpholin-1-yl)carbonyl) 

ethenvD phenyll su1fide; benzophenone hydrazorte 

To a stirred solution of above-described bromide (1.0 g, 2.12 mmol) in 10 mL 

5 of toluene with Pd(OAc)z (9.5 mg, 0.04 mmol), BINAP ( 40 mg, 0.06 mmol), and 

benzophenone hydrazone (437 mg, 2.12 mmol) was added NaOt-Bu (285 mg, 2.97 

mmol). The reaction mixture was bubbled with N2 for 2 min before it was heated at 80 

°C for 4 h. The reaction mixture was then allowed to cool down to ambient 

temperature. Ether was then added and the mixture was filtered through celite, washed 

10 with diethyl ether. The filtrate was concentrate in vacuo and the residue was purified 

on a Si02 flash column chromatography eluting with 10-300/o EtOAclhexanes to give 

170 mg (13%) of the title compound as light brown foamy solid. 

Example 256C 

15 · C2-Metbyl~3-Ccarboethoxymethyllindol-5-yllf2-trifluoromethyl-4-f E-CCmoroholin-1-

yl)carbonyllethenyl) phenyll sulfide 

To a stirred solution ofhydrazone (90 mg, 0.15 mmol) in 2 mL of ethanol was 

added levunilic acid (24 mL, 23 mmol) and p-TsOH (146 mg, 0.75 mmol). The 

mixture was then refluxed for 2 days. After cooled down to ambient temperature, the 

20 reaction mixture was partitioned between EtOAc and sat NaHCO~. The organic layer 

was then washed with b:rin~ dried over N~S04, concentrated in vacuo. The residue 

was then purified on Gilson preparative HPLC as described in Example 38B to give 
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6.0 mg (7%) of the title compound. light-brown solid. 1H NMR (CDC~. 300 MHz) 8 

1.20 (t,J= 7.4 Hz, 3H), 2.46 (s, 3H), 3.55-3.83 (brm, 8H),3.67 (s, 2H), 4.12 (q,J= 

7.4 Hz, 2H), 6.79(d,J=15.3 Hz, lH), 6.84 (d,J= 8.4 Hz, lH), 7.23-7.31(m,2H), 

7.34.(d,J= 8.4 Hz, lH), 7.60(d,J=15.3 Hz, lH), 7.76 (s, lH), 7.80 (s, lH), 8.04 {s, 

S lH). MS (ESI1 (M+H)"'" at mlz 533. 

Example257 

Cl-(2-Methoxvethyl)in.dol-5-yllC2-chloro-4-( E-«4-acetylpiperazin-1-

yllcarbonyllethenyll phenyll sulfide 

10 The title compound was prepared by the procedures described in Example 232,. . 

substituting I-butyl bromoacetate with bromoethylmethyl ether. white solid; 1H NMR 

(CDC13, 300 MHz) 8 2.14 (s, 2H), 3.3s'(s, 3H), 3.46-3.56 (m, 2H), 3.56-3.80 (m, 6H), 

3.75 (t,J= 5.6 Hz,2H), 4.33 (t,J= 5.6 Hz, 2H), 6.54 (d,J= 3.3 Hz, IH), 6.61 (d, J= 

8.7Hz, lH), 6.75(d,J=15.3 Hz, IH), 7.09(dd,J=2.l,11.7Hz, lH), 7.26 

15 (overlapping·ct, Ill), 7.36 (dd,J=2.l, 8;7 Hz,JH), 7.44 (d,J= 8.7 Hz, lH), 7.51 (d,J 

= 2.1 Hz, HI), 7.56(d,J=15.3 Hz, IH), 7.88 (d, J= 1.S Hz, lH). MS (ESr) (M+H)+ 

at mlz 498, 500. 

Example258 

20 C2-Isopronylphenynr2-nitro-4-C E-{{3-acetoxymethyl-4-hydromiperidin-l-

yl)carbonyllethenyn phenyll sulfide 
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Prepared according to the procedures of Example 71, giving a yellow solid. 

1HNMR (DMSO-d6, 300MHz) 8· 1.14 (d; J = 7.0Hz,6H);1.51-1.90 (brm, 2H); 1.92-

2.06 (m, 3H); 2.50-3.21 (br ~ 2H); 3.30-3.40 (m, IH); 3.40-4.44 (br m, SH); 4.88-

4.97 ·c br ~ lH); 6.63 (d, J = 8.S Hz, lH); 7.31-7.62 (m, 6H); 7.87-7.94 (br m, lH); 

5 8.58-8.64 (br m, UI). MS (APCI) (M+H)+ at mlz 499. Anal calcd for 

C26H3oN2S10 6·0.29H20: C, 61.98; H, 6.12; N, 5.56. Found: C, 62.00; H, 6.35; N, 5.55. 

10 

Example259 

(2-Isopropylpheny})[2-ni1ro-4-C E.:.cc3~(dimethylaminocarbonyl)-4-hydroxypiperidin­

l-vllcarbonyllethenyl) phenvll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMsO~ 300MHz) 5 1.14 (d, J = 6.8 Hz, 6H); 1.54-1.75 (hr~ 2H); 2.81, 

2.82 (br s, br s, 3H); l.00, 3.04 (br s, br s, 3H); 2.75-3.60 (br m, 3H); 3.30-3.40 (m, 

111); 3.90-4.28 (br m, 2H); 4.95-5.28 ( br m, lH); 6.61-6.66 (m, HI); 7.34-7.62 (m, 

15- 6H); 7.87-7.94 (br m, lll); 8.58-8.63 (hr~- lH). MS (ESI) (M+H)+ at"m/z 498. Anal 

calcd for C26H31N3S1Q5·0.34~0: C, 61.99; H, 6.34; N, 8.34. Found: C, 61.96; H, 

6.37; N, 8.56. 

Example260 

20 C2-Jsopronlphenyl)f2-nitro-4-( E=<C3-cyanomor,pholin-1-yl)carbonyl)ethenyll phenvll 

sulfide 
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Prepared according. to the procedures of Example 71, giving . a yellow. solid. 

1H NMR (DMSO-du 300MHz) a 1.14 (d, J = 6.8 Hz, 6H); 3.30-3.40 (m, lH); 3.30-

4.16 (hr m, SH); 4.20-4.29 (hr m, lH); S.07 (t, J = 3.S Hz, lH); 6.6S(d, J = 8.8 Hz, 

HI); .7.32-7.44 (m, 2H); 7.54-7.62 (m, 4H); 7.91(dd,J=8.8, 2.0 Hz, lH); 8.67 (d, J = 

S 2.0 Hz, lH). MS (APCI) (M+H)i- at mlz 438. Anal calcd for ~Hi,N,S104·0.25CJl14: 

C, 64.11; H, 5.82; N, 9.15. Found: C, 63.99; H, 6.00; N, 9.12. 

Example261 

(2-Isoprqoylphenyll[7-nitro-4-{ E-«3-carboethoxymomholin-1-yllcarbonyllethenyl} 

10 phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) a 1.14(d,J=1.o·Hz, 6H); 1.12-1.27 (m, 3H); 3.30-

·. 3.40 (m, lH); 3.15-4.33 (brm, 9H); 6.64 (d, J= 8.S Hz, lH); 7.32-7.42 {m, 2H); 7.50-

. 7.62 (m, 4H); 7.88-7.96 (br m, lH); 8.65 (br s, IH). MS (APCI) (M+H)+ at m/z 485. 

15 ·Anal calcd·for ~zsio,: C, 61.97~ H, 5.82;N,-s~1s. <found~ ·C, 6L83; H, 6.07; N, 

. 5.74. 

Example262 

(2-Isopropylphenyll[2-nitro-4-( E-((3-Ctetrazol-5-yI>moipholin-1-yl}carbonyl)ethenyl} 

20 phenyll sulfide 

The compound of Example 260 (160 mg, 0.336), sodium azide (56.6 mg, 

0.872 mm.ol), n-BUgSnCl and THF were mixed in a reaction tube, flushed with 
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nitrogen and heated to reflux overilight The mixture was then cooled to ambient 

temperature and lN HCl soln. was added. The mixture was extracted with ethyl 

acetate three times and the combined organics were dried over MgS04• The mixture 

was filtered through a short silica gel plug to give 96 mg (56% yield) of the desired 

5 material. 1H NMR (DMSO-t\i, 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 2.96-4.62 (br m, 

7H); 4.77 (dd, J == 10.S, 2.7 Hz, 1H); 6.58-6.67 (m, IH); 7.32-7.62 (m, 6H); 7.92 (dd, 

J = 8.8, 2.0 Hz, lH); 8.62-8.67 (br m, 1H). MS (APCI) (M+H)+ at m/z 481. Anal 

calcd for ~N~10_.·t.2~0: C, 54.93; H, 5.31; N, 16.71. Found: C, 54.97; H, 

5.12; N, 16.50. 

10 

Example263 

CBenzodioxan-6-yll[2-trit1uorotnethyl-4-( E-(( 4-carboxypiperidin-1-yD 

carbonyl}ethenyl) phenylJ sulfide 

The title compound was prepared by hydrolysis of the compound of Example 

15 252 under basic conditions {aq. NaOH/EtOH), giving a white solid, mp 88 °c (dee.). 

1H NMR (DMSO-~, 300 MHz) 8 1.40 (m, 2H), 1.98 (~ 2H), 2.95 (m, IH), 3.15 (m, 

lH), 3.45 (m, lH), 4.20 {m, 2H), 4.35 (m, 4H), 7.00 (m, 4H), 7.20 (m, 2H), 7.90 (m, 

lH), 8.20 (m, lH), 12.30 (s, lH). MS (APCI) m/z 494 (M+Ht. Anal. calcd. for 

~H~3N05S•0.1 H20: C, 58.20; H, 4.52; N, 2.83. Found: C, 58.14; H, 4.69; N, 

20 2.76. 

Example264 
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<Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-CC2-carboxvoiperidin-l-yll 

carbonyllethenvll phenyll sulfide 

The title compound was prepared by hydrolysis of the compound of Example 

249 Under basic conditions (aq. NaOH/EtOH), resulting in a white solid, mp 90 °c 

S (dee.). 1H NMR. (DMSO-~ 300 MHz) 31.15-1.50 (m, 2H), 1.50-1.70 (m, 2H), 2.16 

(m, lH), 2.56 (m, lH), 3.l5 (m, lH), 4.30 (s, 4H), 4.32 (m, lH), 5.20 (m, lH), 7.02 

(m. 4H), 7.30-7.52 (m, 2H), 7.-84 (m, lH), 8.15 (S; lH). MS (APCI) m/z494 (M+Hr. 

Anal. calcd. for C24H22F3N05•0.3 H20: C, 57.78; H, 4.57; N, 2.81. Found: C, 57.87;. 

H,4.5 

10 7; N, 2.76. 

Example 265. ·.· 

<Benzodioxan-6-y]}£2-trifluoromethyl-4-C E-<C 4-carbomethoxvoiperazin-1-yll 

carbonyllethenyll phenyll sulfide 

15 The title ·compo~d was prep~d according to-the procedures of Example 1. 

20 

1H NMR (CDC13, 300 MHz) a 7.76 (s, lH), 7.62 (d, lH, J = 15.0 Hz), 7.40 (d, lH, J = 

8.6 Hz) 7.06 (d, IH, J = 2.1Hz),6.98-7.04 (m, 2H), 6.91 (d, lH, J = 8.4 Hz), 6.84 (d, 

lH, J = 15.6 Hz), 4.31 (m, 4H), 4.18 (q, 2H, J = 7.1Hz),3.68 (hr, 4H), 3. 54 (hrs, 

4H), 1.29 (t, 3H, J = 7.2 Hz). MS (ESI) mlz 523, 545, 1045, 1067. 

Example266 
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(Benzodioxan-6-y1)[2-trifluoromethyl-4-<E-ff3-aza-6.9-diooxaspirofS.4ldecan-1-

yl)carbonyl>ethenyll phenvll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (DMS~ 300 MHz) a 8.13 (s, 111), 7.84 (d, lH, J = 9.0 Hz), 7.48 (d, lH, J 

5 = 15.4 Hz) 7.38 (d, III, J = 15.4 Hz); 6.98-7.06 (m, 4H), 4.30 (m, 4H), 3.92 (s, 4H), 

3.74 (hr, 2H), 2.62 (br, 2H), 1.63 (br, 4H). MS (ESI) mlz 508, 1015. 

Example267 

(Benzodioxan-6-yl)f2-1rifluoro-4-CE-(( 4-(.benzimidazolon-1-yl)piperldin-1.;. 

10 yl)carbonylletbenyll phenyl] sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) S 8.32 (s, lH), 7.79 (s, lH), 7.66 (d, HI, 1=15.4 Hz), 

7.44 (d, JH, J = 8.5 Hz), 7.0-7.12 (m, 6H), 6.94 (d, lH, J = 9.9 Hz), 6.90 (d, lH, J = 

2.6 Hz), 4.98 (m, lH), 4.59 (m,lH), 4.20 (m, SH), 3.31 (br, lH), 2.83 (br, lH), 2.40 

15 (m, 2H), 1.98 (m, 2H). MS (ESI) m/z582, 604, 1163, 1185. 

Example268 

CBenzodioxan-6-y0[2-trifluoromethyH-<E--«4-(methylaminocarbonyl)pineridin-1-

yl)carbonyllethenyll phenyl] sulfide 

20 The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) ~ 7. 75 (s, IH), 7.67 ( d, lH, J,,;. 15.4 Hz) 7.40 ( d, lH, J = 

8.1 Hz), 7.06 (d, lH, J = 2.4 Hz), 6.96-7.02 (m, 2H), 6.90 (d, lH, J = 8.2 Hz), 4.28 
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(m, 4H), 3.95 (br, 2H}, 3.50 (m, lH),2.82 (s, 3H), 2.40 (m, Ul),_2.15 (br, lH), 1.88 

(br, lH), 1.73 (br, 2H). MS (ESI) mlz 501, 529, 1035. 

Example 269 

CBenzodioxan-6-yl}[2-trifluoromethyl-4-C E-«3-carbomethoxv-4-

methoxycarbonyloiperazin-1-yll carbon:yllethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 240 

substituting N-(3' -aminopropyl)-2~pyrrolidinone with 2-carbomethoxy-1-

methoxycarbonylpiperazine, producing a light yellow solid, mp 56 °C (dee.). 1H 

10 NMR (CDC131 300 MHz) 8 2.70-3.50 (br, 4H), 3.70 (s, 3H), 3.76 (d, J=9.0 Hz, 3H), .. 

15 

4.00(m, lH), 4.20 (m, 4H), 4.50-5.00 (br, 2H), 6.91 (d, J=8.5 Hz, lH), 6.92-7.02 (m, 

2H), 7.07(d,1=2.0 Hz, lH), 7.25 (m, lH), 7.40 (m, lH), 7.60 (m, lH), 7.72 {s, lH). 

MS (APCI) m/z 567 (M+H)+. Anal. calcd. for C2JI25F3N20 7S: C, SS.12; H, 4.45; N, 

4.94. Found: C, 55.33; H, 4.74; N, 4.76. 

Example270 

C2-lsopropylphenyl)[2-nitro-4-C E-CC3-carboxymomholin-1-y])carbonyllethenyU 

phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 1H 

20 NMR (DMSO-~, 300MHz) 8 1.14 (d, J = 6.8 Hz, 6H); 3.08-4.33 (hr m, 7H); 3.30-

3.40 (m, lH); 6.58-6.68 (m, lH); 7.32-7.66 (m, 6H); 7.87-7.94 (m, lH); 8.53-8.65 
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S.30; N, 6.14. Found: C, 60.33; H, 5.54; N, 5.80. 

EXample271 

5 · CBenzOdioxan-6-yl>T2-tritluoromethyH:( E-({2-carboxv-4-

methoxyca:rbonylpiperazm» 1 ~yl) carbonyl)ethenyl) phenyll sulfide 

The title compound was prepared by treating the compmmd of Example 255 

with methyl chlorofonnate and pyridine in CH2Cl2 at room temperature, and °followed 

by hydrolysis under basic conditions (aq. NaOH/EtOH), producing a white solid, mp 

0 . J rl 10 102 C (dee.). HNMR(DMSv~~, 300 MHz)~ 2.85 (m, lH), 3.02 (m, lH), 3.20 (m, 

lH}, 3.40 (m, lH), 3.62 (s, 3H), 3.88 (m, lH), 4.29 (s, 4H), 4.35 (m, lH), 5.15 {m, 

lH), 6.90-7.10 (m, 3H), 7.30 (d, J=l5.0 Hz, 1 H), 7.40 {d, J=15.0 Hz, lH), 7.54 (d, 

J=15.0 Hz, Ul), 7.82 (m, lH}, 8.15 {m, lH). MS (ESI) mlz 553 (M+Ht. Anal. calcd. 

for ~sH23F3N207S• 0.25 HzO: C, 53.91; H, 4.25; N, 5.03. Found: 53.91; H, 4.35; N, 

15 5.05. 

Example272 

<Benzodioxan-6-yllf2-tritl.U:oromethyl-4-(E-((momholin-l-yllcarbonyl)ethenyl) 

phenyll sulfide 

20 The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) o 7.76 (s, lH), 7.62 {d, IH, J = 15.6 Hz), 7.40 (dd, lH, J 

= 1.8, 8.2 Hz), 7.04 (d, lH, J =2.1Hz),6.98-7.03 (m, 2H), 6.91 (d, lH, J = 8.1 Hz), 
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6.81 (d, lH, J = 15.3 Hz), 4.30 (m, 4H), 3.65-3.74 (brm, SH). MS (ESI) m/z452, 474, 

925. 

Example273 

5 CBenzodioxan-6-yl)f2-trifluoromethyl-4-CE-(( 4-Cuyrrolidin-·1-yl)piperidin-1-

yl)carbonyllethenyll nhenvll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1H NMR (CDC13, 300 MHz) a 7.75 (s, lH), 7.65 {d, IH, J = 15.3 Hz), 7.40 (dd, lH, J 

= 1.4, 8.3 Hz), 7.06 (d, IH, J = 2.4 Hz), 6.98-7.02 (m, 2H), 6.90 (d, IH, J = 8.1 Hz), 

IO 6.85 (d, IH, J-15.3 Hz), 4.68 (m,lH), 4.20 (m, 4H), 3.10 (m,lH), 3.14 (m,lH), 2.81 . 

(s, 4H), 2.58 (br, lH), 2.02 (s, 4H), 1.88 (s, 4H), 1.64 (m,IH). MS (ESI) mlz 519, 

1037. 

Example274 

15. C2-Isonroovlphenyllf2 .. nitro4CE.((3 .. aza-6.9-diooxasoiro[5.4]decan-1-

yllcarbonyllethenyll phenyl] sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDCl3, 300 MHz)a 8.44 (s, lH), 7.50-7.62 (m,-4H), 7.41(d, IH, J= 8.0 

Hz), 7.30 {m, lH), 6.96 (hr d, IH, J = 15.6 Hz), 6.69 (d, lH, J = 9.4 Hz), 4.00 (s, 4H), 

20 3.75 (br m, 4H), 3.44 (m, lH), 1.75 (br s, 4H), 1.18 (d, 6H, J = 7.0 Hz). MS (ESI) m/z 

439, 937. 
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Eltiunole 275 

'<2-Isoprqpylphenyllf2-nitro-4{E-CC2-Cdimethylaminomethyl)piperictin-1-

yl)carbonyllethenvll ohenyll sulfide 

The title compOund was prepated according to the procedures of Example 1. 

5 1HNMR(CDC13, 300MHz) 8 8.40(d, lH,J= 1.8 Hz), 7.50-7.5R(m,4H), 7.42 (d, 

IH, J = 8.1 Hz), 7.30 (dd, 1H, J = 1.9, 7.0 Hz), 7.00 (d, lH, J = 15.4 Hz), 6.68 (d, lH, 

J = 8.5 Hz), 5.10 (hr, lH), 3.92 (br, lH), 3.44 (quintet, lH, J = 6.9 Hz), 3.20 (m,lH), 

·2.26-2.50 (m, 7H), 1.62-1.8? (m, 7H), 1.48 (m,lH), 1.18 (d, 6H, J = 7.0 Hz). MS 

(ESI) mlz 468. 

10 

Example276 

C2-Iso,propylohenym2-nitro+fE-((piperidin-1-ylamino)carbonyllethenyll phenyll 

sulfide 

The title compound was prepared according to the procedures of Example I. 

15 .. 'HNMR (CDC13,300 MHz)~ 8.44 (d, IH, J= 1.8 Hz). 7.66 (<( lH, J=' 16.2 Hz), 7.55 

(d, lH, J = 7.4 Hz), 7.47-7.51 (m, 3H), 7.30 {m,2H), 6.72 (d, lH, J = 8.5 Hz), 6.37 (s, 

lH), 3.48 {m, 2H), 3.10 (m,2H), 2.63 (m,lH), 1.81-1.89 (m,2H), 1.62-1.77 (m,4H), 

1.19 (d, 6H, J= 7.0Hz). MS (ESI) mlz426, 851. 

20 Exanmle277 

@enzodioxan-6-y1)[2-tritluoromethyl-4-{ E-«3-carbox.v-4-

methoxvcarbonylpiperazin-1-yll carbonyI>ethenyl) phenyll sulfide 
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The title compound was prepared by hydrolysis of the compound of Example 

269 under basic conditions (aq. NaOH/EtOH). 1H NMR (DMSO-d.s, 300 MHz) o 

2.60-3.30 (m, 3H), 3.40-3.50 (m, lH), 3.62(d,1=12.0 Hz, lH),3.80 (m, lH), 4~25-

4.35 (m, 4H), 4.55 (m, lH), 7.00 (s, 2H), 7.00-7.06 (m, lH}, 7.25 (m,2H), 7.5 (m, 

5 lH), 7.80 (m, lH), 8.10 (m, lH). MS (APCI) m/z 553 (M+Ht. Calcd. Anal. 

~H23F3N205•1.55 H20: C, 54.35; H, 4.20; N, 5.07. Found: C, 54.16; H, 4.19; N, 

4.96. 

Example278 

10 {2-CDimethylaminocarbonyl):benzodioxan-6-yDr2-chloro+( E-CC 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 85, 

substituting 5-iodoindole with 2-.N,N-dimethylcarboxamide-6-bromobell7.enedioxane 

and 3-.N,N-dimethylcarboxamide-6-bromobenzenedioxane, giving a white solid. 1H 

15 ·· NMR(CDC13, 300 MHz,~ ofregioii;oni~).o 1.9~ (s, 3H), 2;1,S (s, 6H), l.53 

(br s, 2H), 3.59-3.90 (br m, SH), 4.86-5.01 (m, lH), 6. 74-6.81 (m, lH), 6.80 (d, J = 

15.3 Hz, lH), 6.93 (d, J= 8.7 Hz, lH), 7.02 (d, CDC131.8 Hz, lH), 7.13 (dd, J= 1.8, 

8.4 Hz, Hi), 7.16-7.25 (m, lH), 7.54 (s, lH), 7.58 (d, J= 15.6 Hz, lH). MS (ESI} 

(M+Nat at mlz 552, 554. 

20 

Example279 
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(2-Isgpropylphenvm2-nitro-4-C E-«3-(2-Cmethoxymethylltetrazol .. S-yll piperidin-1-

yl)carbenylletb,enyll phenyl] sulftde 

The title compound was prepared by the procedures described in Example 225, 

substituting ethyl nipecotate with 3~N-methoxymethyltetrazolylpiperidine, to give a 

S light-yellow solid. 1H NMR (CDCl3, 300 MHz) B 1.19 (d, J = 6.9 Hz, 6H), 1.62-1.80 

(brm, 2H), 1.80-2.20 (brm, 2H), 2.20-2.39 (brin, 2H), 3.12-3.38 (brm, 2H), 3.46 (s, 

3H), 4.11(septet,J==6.9 Hz, lH), 4.17-4.34 (br~ lH), 5.79 (s, 2H), 6.70 (hrs, IH), 

7.05 (d, J= 15.3 ~ lH), 7.31(d,J=7.8 Hz, lH), 7.35-7.68 (m, SH), 8.42 (br s, lH). 

MS (ESr) (M+Hr at mlz 523. 

10 

Bxample280 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-0 -Cmethoxymethylltetrazol-5-yl) piperidin-1-

yl)carbonyllethenvl) phenyl] sulfide 

The title compound was prepared by the procedures described in Example 279 

15 and separated from the same reaction mixture via Si02 flash column chromatography, 

to give a light-yellow solid. 1H NMR (CDC13, 300 MHz) 8 1.19 (d, J = 6.9 Hz, 6H), 

1.62-1.80 (brm, 2H), 1.80-2.20 (brm, 2H), 2.20-2.39 (brm, 2H), 3.12-3.38 (brm, 

2H), 3.46 (s, 3H), 4.11 (septet,J= 6.9 Hz, lH),4.17-4.34 (brm, lH), 5.79 (s, 2H), 

6.70(brs, IH), 7.05(d,J=15.3 Hz, UI),. 7.31 (d,J=7.8Hz, lH), 7.35-7.68 (m,5H), 

20 8.42 (br s, lH). MS (ES:r) (M+Ht at mlz 523. 

Example281 
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O-Methylindol-5-yl)[2-chloro-4-( E-«3-Cl-pmolidin-2-onyl)propylamino). 

carbonyllethenyll phenyll sulfide 

Example 281A 

Triisopr<mylsilylCl-methylindol-5-yll sulfide 

To a stirred solution of S-bromo-N-methyl indole (300 mg, 1.43 mmol) in S 

mL of benzene in a sealed tube was charged with Pd(PPh,)4 (82 mg; 0.072 mmol), 

followed by.KSTIPS (326 m~ 1.43 mmol). The mixture was flushed with N2, the tube 

was capped, and the reaction mixture refluxed for 2 h. The reaction mixture was then 

10 . allowed to cool down, partitioned between E~O and water. The organic layer was 

15 

washed with brine, dried over Na:zSO.., concentrated in vacuo. The residue was 

purified on a Si02 flash column chromatography eluting with 5% EtOAclhexanes to 

give 400 mg (88 %) of the title compound as colorless oil • 

·:.·.·:· .... : . .. _Example281B 

3-Chloro-4-CCl-methylindol-5-yllthio) benzaldehyde 

To a stirred solution ofthiolsilyl ether (1.0 g, 3.13 mmol) in 5 mL ofDMF 

with 3-chloro-4-flmobenz.aldehyde (500 mg, 3.13 mmol) at.ambient temperature.was 

added CsF (5.7 mg, 0.38 mmol). The mixture was stirred over night before it was 

20 poured in water and extracted with E~O (2x25 mL). The combined organic layer was 

washed with water and brine, dried over Na:zS04, concentrated in vacuo. The residue 
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was purified on a Si02 flash column chromatography eluting with 5-10 % 

EtOAclhexanes to give 650 mg (71 %) of the title compound as white solid. 

Example 281C 

S :{1-M«hylindol-S-vllf2-chkm>+( E:<<3-0-pyrrolidin:2-onyl)propylamino) 

carbonylletltenyn phenyll sulfide 

The title compound was prepared by the procedures described in Example 92, 

substituting the benmic acid with cinnamic acid prepared from the above-described 

aldehyde, and ammonium with 3-aminopropyl-1-pyrrolidin-2-one, to give a white 

10 solid. 1H NMR (CDCI~ 300 MHz) 8 1.74 (br m, 2H), 2.07 (hr m, 2H), 2.44 (hr m, 

2H), 3.32 (brm, 2H), 3.40 (brm, 4H), 3.85 (s:o 3H), 6.36(d,J=15.3 Hz, lH), 7.14 (d, 

J= 3.0 Hz, HI), 7.36 (dd,J= 1.5, 9.0 Hz, lH), 7.41 (d, J= 9.0 Hz, lH}, 7.50 (s, IH), 

7.89 (d,J= 1.5 Hz, lll). MS (ESr) (M+Ht at mlz 468, 470. Anal. Calcd for 

C25H26CIN3QiS · 1.37 H20: C, 60.95; H, 5.88; N, 8.53. Found: C, 60.97; H, 5.98; 

15 N, 8.46. . ...... 

Bxamp1e2s2 

(2-Isopropylphenvl)[2-nitro-4-C E-((3.(tetrazol-5-yl) piperldin-1-yl)carbonyl)etb.enyl) 

phenv1J sulfide 

20 The compound from Ex.ample 279 (75 mg, 0.14 mmol) was dissolved in 1 mL 

of neat TF A and left at ambient temperature for overnight. The reagent was then 

removed in vacuo and the residue was evaporated twice with benzene. The crude 
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product was purified using Gilson Preparative HPLC as described in Example 38B to 

give the title compound as a light-yellow solid (SO mg, 72 %); 1H NMR (CDC13, 300 

MHz) 81.17 (d,J=6.5 Hz, 6H), 1.25-1.39 {m, lH), 1.69-1.81 {m, lH), 2.09 (hrs, 

lH), ·2.14-2.30 (m, lH), 2.57-2.71 (m, lH), 3.35-3.66 (m, 3H), 3.90-4.03 (m, HI}, 

s 4.66-4.78 (m, lH}, 6.73 (d,J= 8.7Hz, lH), 6.86(d,J=15.3 Hz,JH), 7.32 (dd, J= 

2.1, 6.9 Hz, lH), 7.42 (dd,J= 2.1, 8.7 Hz, lH), 7.47-7.57 (m, 3H), 7.76(d,J=15.3 

Hz, lH), 8.46 (d, J= 2.1 Hz, lH). MS (ESI) (M+H)+ at m/z479:Anal. Calcd for 

C24ff26N60JS · 0.28 H20: C, 59.61; H, 5.54; N, 17.38. Found: C, 59.71; H, 5.44; N, 

10 

16.99. 

Example283 

{1-Methylindol-S-y1)[2-chloro+( E-CC3-carboethoxmiperidin-l-yllcarbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 

15 ··· 281C, substituting aminopropyl pyrrolidinone with ethyl nipecotate, giving a white 

solid. 1H NMR (CDC13, 300 MHz) 8 1.26 (t, J = 7.5 Hz, 3H), 1.65-1.96 (m, 2H), -2.00-

2.20 (m, lH), 2.04 (s, lH), 2.54 (br m, lH), 3.12-3.34 (m, lH}, 3.85 (s, 3H), 3.92-4.07 

(m, UI}, 4.07-4.20 (m, lH), 4.15 (q, J= 1.5 Hz, 2H}, 4.65-4.90 (m, lH), 6.53 (d,J-

3.0 Hz; lH), 6.57(d,J= 8.1Hz,lH),6.85 (d,J= 15.3 Hz, lH), 7.08 (d,J= 8.7 Hz, 

20 lH), 7.14 (d,J= 3.0 Hz, HI), 7.37 (dd, J= 1.5, 8.7 Hz, lH), 7.42 (d,J= 8.7 Hz, HI), 

7.51 (s, lH), 7.51(d,J=15.3 Hz, HI), 7.89(d,J=1.5 Hz, lH). MS (ESI} (M+H)+ at 

mlz 483, 485. 
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Example284 

(l-Methylindol-5-yl)f2-chloro-4-( E-{{3-carboxmiperidin-1-yllcarbonyl)ethenvl) 

pheityll sulfide 

S The title compound was prepated by the procedures described in Example 155, 

substituting the ethyl ester from Example 137 with ethyl ester ftom Example 283, and 

KOH with NaOH, to provide a white solid. 1H NMR (CDC13, 300 MHz) a J .45-1.69 

(m, IH), 1.69-1.98 (m, 2H), 1.98-2.22 (m, lH), 2.51-2.70 (m, lH), 3.05-3.47 (m, IH), 

3.80-4.20 (m, 2H), 3.85 (s, 3H), 4.47-4.68 (m, lH), 6.53 (d, J= 3.0 Hz, IH), 6.57 (d, J 

10 = 8.1Hz,lH),6.87(d,J=15.3 Hz, lH), 7.08 (d,J= 8.1 Hz, lH), 7.14 (d, J= 3.0 Hz, 

UI}, 7.37 (d,J=9.0Hz, lH), 7.42(d,J=9.0Hz, lH), 7.51 (s, lH), 7.52 (d,J=l5.3 

Hz, lH), 7.89 (hrs, lH). MS (ESI} (M-H+Ht at mlz 453, 455. 

Example285 

15 O-Methylindol•5•yl)f2-chloro-4-( E-<( 4-carboethoxxpiperidin-1-yDcarbonyllethenyl) 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 

281C, substituting aminopropyl pyrrolidinone with ethyl isonipecotate, giving a white 

solid. 1HNMR (CDC13, 300MHz)d1.26 (t, J= 7.5 Hz, 3H), 1.64-1.83 (m, 2H), 1.88-

20 2.08 {m, 2H), 2.48-2.67 (m, lH), 2.86-3.40 (m, 2H), 3.85 (s, 3H), 3.89-4.24 (m, lH), 

4.15 (q,J= 7.5 Hz, 2H), 4.24-4.65 (m, lH), 6.53.(d,J== 3.0Hz, lH), 6.58 (d,J= 8.1 

Hz, lH), 6.81(d,J=15.3 Hz, lH), 7.07 (d, J= 8.1 Hz, lH), 7.14 (d,J=3.0 Hz, lH), 
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7.37 (dd,J= 1.5, 9.0 Hz, 111), 7.50 (d, J= 9.0 Hz, lll}, 7.50(d,J=15.3 Hz, lH), 7.88 

(d, J = 1.5 Hz, lH). MS (ESr) (M+Ht at mlz 483, 485. 

Example286 

5 (1-Methylindol-5-y1)[2-chloro+( E-CC3-carboxypiperidin-1-yllcarbonyllethenyll 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 SS, 

substituting the ethyl ester from Example 137 with ethyl ester from &ample 285, and 

KOH with NaOH, giving a white solid. 1H NMR (CDC13, 300 MHz) 8 1.60-1.90 (m, 

10 2H), 1.90-2.10 (m, 2H), 2.57-2.72 (m, lH), 2.80-3.40 (m, 2H), 3.85 (s, 3H), 3.91-4.20 

(m, lH), 4.30-4.68 (m, lH), 6.53 (d,J= 3.0 Hz, lH), 6.57 (d,J== 8.1Hz,lH),6.80 (d, 

:J= 15.3 Hz, lH), 7.07 (d,"J=.8.1 Hz, lH), 7.1S(d,J=3.0 Hz, lH), 7.37 (dd,J=J.5, 

9.0 Hz, lH), 7.51 (d, J= 9.0 Hz, IH), 7.51 {s, lH), 7.51{d,J=15.3 Hz, IH), 7.89 (br 

s, lH). MS (ESI) (M+H)+ at mlz 455, 457. Anal. Calcd for C24ff23CIN203S · 0.42 

15 H20: C,-62"32; H,5.20; N, 6.06. Found: C,,62.35;'H, 5.30; N,S.87. 

Example287 

· C2-lsopropylphenyl)[2-nitro-4-CE-«2-Cl-methylpyrrolidin-2-

yl)ethylamino)carbonyllethenyll phenyll sulfide 

20 The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 8 8.44 (d, lH, J = 1.8 Hz), 7.56 (d, lH, J = 3.7 Hz). 

7.50-7.58 (m, 3H), 7.43 (DD, lH, J = 1.84, 8.4 Hz), 7.30 (dd, lH, J = 2.2, 6.8 Hz), 
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6.78 (d, lH, J = 8.5 Hz), 6.52(d,1H, J = 15.8 Hz), 3.63 (m,2H), 3.42 (m, 3H), 3.00 

(m,lH), 3.78 (m,IH), 2.59 (s, 3H), 2.05 (m,lH), 2.00 (m, SH), 1.18 (d, 6H, J = 7.0 

Hz). MS (ESI) mlz 454, 490. 

Example 288 

C2-IsopropylphenyllC2-nitro-4-fE-<( 4-Cpyrrolidin-1-yl)piperidin-1-yl)carbonyl)ethenyl) 

phenyll sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (CDC13, 300 MHz) 8 8.43 {d, lH, J = 1.8 Hz), 7.57 (d, lH, J == 8.5 Hz), 7.51-

10 7.55 (m, 3H), 7.41 (dd, lH, J = 1.84, 8.8 Hz),7.31 (dd, lH, J = 2.4, 7.5 Hz),6.92 (d, 

15 

lH, J = 15.4 Hz), 6.70 {d, lH, J = 8.S Hz), 4.70 (m, lH), 4.10 (m,lH), 3.44 (pent, lH, 

J = 6.8 Hz). 3.16 (m, lH), 2.80 (hr, 4H), 2.55 (hr, lH), 2.03 (m,4H), 1.90 (m, 4H), 

1.65 (m, lH), 1.18 (d, 6H, J = 7.0 Hz). MS (ESI) mlz 480, 959. 

.. . . Example 289 - .. 

(2-Isopropylphenyl)f2-nitro-4-CE-ff 4-sulfopiperidin-1-yl)carbonyllethenyl) phenyll 

sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR (DMSO-~> 300 MHz)~ 8.63 (d, lH, J = 1.8 Hz), 7.92 (dd, lH, J = 1.8, 8.8 

20 Hz), 7.60 (m, 3H), 7.47 (d, lH, J = 14.2 Hz), 7.42 (d, IH, J = 14.2 Hz), 6.62 (d, lH, J 

= 8.5 Hz), 4.45 (m, 2H), 4.38 (m, 2H), 3.34 (m, lH), 3.00 (m, 2H), 2.70 (m, lH), 2.60 

(m,2H), 1.14 (d, 6H, J = 6.9 Hz). MS (ESI) mlz491, 981. 
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Example290 

(2-Isopropy)phenyllC2-nitro-4-(E-«3-hydroxypiperidin-l-yl)carbonyl>ethenyll phenyl] 

sulfide 

5 The title compound was ptepared according to the procedures of Example 1. 

10 

1H NMR (CDCl3, 300 MHz) a 8.43 (s, lH), 7.50-7.62 (m, 4H), 7.41 (d, IH, J = 8.1 

Hz), 6.97 {m, lH), 6.69 (d, lH, J == 8.1 Hz), 3.85 {m, 2H), 3.65 (m, lH), 3.50 (m,3H), 

1.93 (m,2H), 1.65 (m, 2H), 1.18 (d, 6H, J = 6.6 Hz)~ MS (ESI) mlz 427, 449, 853, 

875. 

· · · Example 291 

@enzodioxan-6-yllC2-trifluoromethyl-4-C E-C<3-

«ethanesulfony1amino)carbonylli>ioeridin-1-yl) carbonyllethenyll phenyl] sulfide 

The title compound was prepared by the procedures described in Example 227. 

15 The product was purified by reversed-phase HPLC. 1HNMR (CDC13, 300 MHz) o 

1.34 (t, J= 7.0 Hz, 2H), 1.44 (t, J=7.0 Hz, 3H), 1.95 (br, l/2H), 2.20 (br, 1/2H), 2.68 

(br, IH), 3.14 (q, J=7.0 Hz, 2H), 3.45 (m, lH), 3.65 {m, lH), 3.93 (m, HI), 4.30 (m, 

4H), 4.50-4.60 (br, 2H), 6.92 (d, J=8.0 Hz, lH), 6.98-7.04 (m, 3H), 7.06 (m, lH), 7.40 

(d~"J=S.O Hz, lH), 7.65 (m, 1H), 7.75 (s, lH). MS (APCI) m/z 585 (M+Ht. 

20 

Example292 
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@enmdioxan-6-y1l£2-trifluoromethyl-4-.( E-((3-C(D: 

toluenesulfonylamino)carbonyllpioeridin-1-yl) carbonyl)ethenyl) nhenyll sulfide 

The title compound was prepai'ed by the same procedure described in Example 

229." 1H NMR (CDC13,. 300 MHz)~ 1.25 (~ 2H), 1.SS (m, lH), 1.70-2.25 (br, lll), 

5 2.41 (d, J=13.0 Hz, 3H), 2.55 (br, lH), 3.50-3.80 (hr, 2H), 4.20-4.35 (m, 4H), 4.68-

4.75 (m, 2H), 6.90 {d, J=8.0 Hz, lH); 7.00-7.10 (m, 2H), 7.30 (~ J=8.0 ~ lH), 7.81 

(d, J=8.0 Hz, lH), 7.91 (m,, lH}. MS (CIINH3) mlz 647 {M+Ht: Anal. calcd. for 

10 

4.35. 

Example293 

CBenzodioxan-6-yl)[2-trifluoromethvl-4-C E-((4-

((ethanesulfonylaminolcarbonyl)pipetidin-1-yl) carbonyl)ethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 227, 

15 giving a white f~am. 1~,~ (Cp_ql~, 30~ MH~) B 1.35-1.40 (m. 2H), 1.44 (t, J=7.0 . 

Hz, 3H), 1.76 (m, lH), 2.0 (m, IH), 2.50-3.20 (br, lH), 3.15 (q, J=7.0 Hz, 2H), 3.40-

3.55 (m, 2H), 4.25-4.32 (m, 4H), 4.52 (br, 2H), 6.90 (d, J=8.0 ~ lH), 6.98-7.05 (dd, 

J=2.0,. 8.0 Hz, 2H), 7.06 (d, J=2.0 Hz, lH), 7.40 (m, lH), 7.60 (m, lH), 7.75 (s, lll), 

20 H20: C, 52.13; H, 4.81; N, 4.68. Found: C; 52.14; H, 4.80; N, 4.66. 

Example294 

~ ·-··.·. '";" -·.·_ : 
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ffienzodioxan-6-yllC2-trifluoromethyl-4-CE-«2Ctetrazol-5-yllmomholin-1-

yllcarbonr])etbenyll phenyll sul~de 

The corresponding nitrile (160 mg, 0.336 mmol, prepared via.the procediires 

of Example 1), sodium azide (56.6 mg, 0.872 mmol), n-B~SnCl and THF were mixed 

· 5 in a reaction tube, flushed with nitrogen and heated to reflux overnight. The mixture 

was then cooled to ambient temperature, and IN HCI soln. was added. The mixture 

was extracted with ethyl acetate three times and the combined organics were dried 

over MgS04• The mixture was filtered through a short silica gel plug to give 96 mg 

(56% yield) of the desired material. 1H NMR (DMSO~, 500 ~ 100 °C) a 7.99 

10 (d, lH,J= 1.7Hz), 7.79.(dd, 1H,J=2.0, 8.6Hz), 7.SO(d, lH,J= 15.3 Hz), 7.24(d, 

lH, J = 15.6 Hz), 7.14 (~ lH; J = 8~2 Hz}, 6.96 (m, lH), 6.94 (d, lH, J = 2.1 Hz}, 

6.92 (m, Ul), 4.60 (dd, lH; J = 3;0, ·9.8 Hz), 4.50 (br ~ lH, J = 12.2 Hz), 4.26 (m, 

SH), 4.17 (m, lH}, 4.00 (dt, lH, J = 3.2, 11.6 Hz), 3.72 (td, lH, J = 3.0, 11.0 ~). 3.43 

(brm, lH), 3.29 (brm, lH). MS (ESI) mlz .;518. Anal. CalcdforC23H20F3N504S · 

15 · i.83 HOAc: C, 50.88; H, 4.38; N, 11.13. Found: C, 50 .. 61; H, 4~46; N; 11.4. 

20 

Example295 

C2-Isopropylphenyll[2-nitro-4-C E-CC2-butvl. 5-Ctetrazgl-5-yl)mor;pholin-l­

yllcarbonyllethenyll phenyll sulfide 

Example 295A 

2-Butyl-5-cyanomomholine 
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The title compound was piepared by the procedures described in Example 

260A, substituting ethmiolamine with 2-aminohexanol. 

Example 295B 

5 C2-Isqpropylphenyl)f2-nitro-4-( E-ff2-bUtvl-5-cyanomomholin-1-yllcarbonvllethenyl) · 

10 

phenyll sulfide 

The title compound was prCpared by the procedures described in Example 

· 260B,. substituting the mo:rpholine from Example 260A with the compound of 

Example 295A. 

Example 295C 

'(24soprqpylphenyllf2-nitro+( E-CC2-butyl-5-(tetrazol-5-yl)mor;pholin~ 1-

yllcarbonylletbenyll phenyl] sulfide 

The title compound was prepared by the procedures described in Example 262, 

15 substituting the nitrile compound from Example 260 with the compound of Example 

29SB, giving a light-yellow solid. 1H NMR (CDCl3, 300 MHz, 3:2 mixture of 

diastereomeis) 6 0.89(t,J= 7.5 Hz, lH), 1.01 (brm, lH), 1.19 (d,J= 6.5 Hz, 6H}, 

1.23-1.43 (m, 411), 1.68-1.84 (m, lll), 3.10-3.61 (m, 2H), 3.83-4.17 (m, 2H), 4.40-

5.26 (m, 2H), 6.67-6.77 (m, lH), (6.91 (d), 7.02(d),J=15.3 Hz, lH in total], 7.25-

20 7.37 (m, 2H), 7.44-7.60 (m, 3H}, [7.67 (d), 7.79 (d}, J= 15.3 Hz, lH in total], 8.43-

8.50 (m, lH). MS (ESr) (M-HY at mlz 535. 
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(2-(and 3-)CHvdroxymethyll-benmdioxan-6-yllC2-nitro-4-( E-(( 4-acetylpiperazin-1-

yllcarbonyllethenyll phenyl] sulfide 

Example 296A 

Triisqpropylsilyl (2-(and 3-)hydroxymethylbenzqdioxan-6-yll sulfide 

The title compound was prepared by the procedures described in Example 

281A, substituting 5-bromo-N-methyl indole with a mixture of 6-bromo-2-

hydroxymethylbenzenedioxane and 6-bromo-3-hydroxymethylbenzenedioxane. 

. Example 296B 

(2-(and 3-)CHydroxymethyll-benzodioxan-6-yll£2-nitro-4-( E-CC 4-acetylpiperazin-1-

vllcarbonvI)ethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 

·· ·-.. - 15 · ·· 281B; substituting 3-chloro-4-:fluroben.mld~hyde with 4-cbloro-3-nitrocinnamide, 

giving a light yellow solid. 1H NMR (CDCl3, 300 MHz, 3:2 mixture of . 

diastereomers) a [2.11(s),2.15 (s), 3H in total], 3.48-3.83 (m, SH), 3.83-4.04 (m, 

2H), 4.20 (dd, J= 8.4, 11.4 Hz, HI), 4.26-4.44 (m, 2H), 6.89 (d,J== 5~7 Hz, lH), 6.92 

(s, lH), 6.97-7.11 (m, IH), 7.04.(d, J== 15.0 Hz, ll:l), 7.14 (d,J= 2.1 Hz, lH), 7.46 

20 (br d,J= 9.0 Hz, lH), 7.65 (d,J= 15.0 Hz, lH), 8.41(d,J==2.1 Hz, lH). MS (ESI} 

(M+Hr at m/z 500. 
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C2-(and 3-lCHydroxymethyl)-bertzodioxan-6-y1)[2-nitro-4-CE-{{3-(pyrrolidin-2-on-1-

yl)J>.rcm= 1-vlaminolcarbon.yll ethenvl)phenyllsulfide 

The title compound was prepared by the procedures described in Example 

5 296B, substituting the acetylpiperilzine 4-cbloro-3-nitrocinnamide with 3-

aminopropyl-1-pyrrolidin-3-one 4~~oro-3-nitrocinnamide, giving a light-yellow 

solid. 1H NMR (CDCl3, 300 MHz, 3:2 mixture of diastereomers) 8 1.75 (br m, 2H}, 

2.08 (p, J = 7.5 Hz, 2H), 2.45 (t, J = 7:5 Hz, 2H), 327-3.48 '(m, 6H), 3.82-4.03 (m, 

2H), 4.13-4.44(m, 3H),6.49(d,J=15.0 Hz, lH), 6.S& (d,J= 8.4 Hz, lH), [6.99 (d), 

IO 7.01(d),J=8.4~ lHin total], [7.06 (dd), 7.08(dd),J=1.5, 2.4 Hz, lHin total], 

[7.13 (d), 7.14 (d},J=2.4 Hz, lHintotal], 7.17 (hrs, lH), 7.46 (d,J= 8.4Hz, lH), 

7.54 (d, J = 15.0 Hz, lH), 8.36 (d, J = I .S Hz, lH}. MS (ESr) (M+HY at m/z 514. 

Example298 

15 C2-(and 3·)(Hydroxymethyll-benzodioxan-~yl)[2~trifluoromethyl-4~(E..((3-

{pyrrolidin-2-on-1-yl)proret ... ylatnino)carbonyl) ethenyllPhenyllsulfide 

The title compound was prepared by the procedures described in Example 281, 

substituting 6-thiolsilyl indole with the tbiolsilyl ether described in Example 296A, 

and 3-chloro-4-:tluorobenzaldehyde-With 4-fluoro-3-trifluoromethylbenmldehyde. 

20 producing a white solid. 1H NMR (CDCI3, 300 MHz, 3:2 mixture of diastereomers) a 

1.75 (hr m, 2H), 2.09 (br m, 2H), 2.45 (br m, 2H), 3.25-3.60 (m, 6H), 3.80-4.43 (m. 

SH}, 6.46(d,J=15.3 Hz, lll), [6.92 (d), 6.95 (d),J= 6.8 Hz, !Hin total], [7.03 (d), 
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7.04(d),J=8.l Hz, lHintotal],7.06-7.lO(m, lll), 7.13 (brs, lH), 7.42(d,J=8.1 

Hz, lH), 7.54(d,J==15.3 ~ lH), 7.77 (s, lH). MS (ESf) (M+Ht atmlz 537. 

Example299 

5 C3-Hydroxymethyl)-benzgdioxan-6-yllC2-nitro-4-CE-CC3-(pyrrolidin-2-on-1-vI)prop-1-

ylamino)carbonyll ethenvllnhenyllsulfide 

Example 299A 

3-<Hydroxymethyll-6-bromo-benzodioxane 

10 To a stirred solution of 5-bromosalicylaldehyde (5.0 g, 24.9 mmol), and 

epichlorohydrin (5.6 mL, 72.1 mmol) in 20 mL ofDMF at 80 °C was added ~C03 

slowly in portions. The resultirig mixture was then heated at 90 °C for 3 h. Reaction 

was then stopped, water was added, extracted with diethyl ether. The organic extracts 

were washed with water, brine, dried over N~S04~ concentrated in vacuo. The residue 

·· 15 was purified on a Si02 flash column chromatography elutin~ with 15-30 % 

EtOAc/hexanes to give 2.82 g (44 %) of the title compound as colorless oil. 

To a stirred solution of the aldehyde (2.82 g, 11 mmol) in 35 mL of CHC13 

was added mCPBA (2.27 g, 13 mmol). The mixture was stirred at ambient 

temperature for 30 min and then heated at 50 °C for 2 h. The reaction was then 

20 quenched with aq. N~~Os, extracted with E120 (2xSO mL). The combined organic 

layer was washed with aq. NaHC03, brine, dried over N~S049 concentrated in vacuo 
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to give 2.92 g of crude prodlict which was proceeded to the next step without 

purification. 

To a stirred solution of the above-described crude formate (2.92 g) in 5 mL of 

THF was added 3N aq. NaOH (3.9 mL, 11. 7 mmol). The reaction mixture was then 

S heated at 70 °C for 4 h. The reaction mixture was then partitioned between EtOAc and 

water. The organic layer was then washed with brine, dried over NaiS04, concentrated 

in vacuo to give 2.50 g (93% over two steps) of the title compound. 

10 

Example 299B 

Triisopropyl (3-Qiydroxymethyll-benzodioxan-6-yl) sulfide 

The title compound was prepared by the procedures described in Example 

281A, substituting 5-bromo-N-methyl indole with the bromide from Example 299A. 

Example 299C 

15 - C3-Hydroxymetbyl)-benzodioxan..6-yl}[2-nitro-4=ffi-C<3-(pyrrolidin-2-on-1-yl}prop-1-

ylamino)carbonyll ethenyl)phenyllsulfide 

The title compound was prepared by the procedures described in Example 297, 

substituting the mixture of tbiolsilyl ethers from Example 296A with the compound of 

Example 2998, giving a white solid. 1H NMR (CDC13,. 300 MHz) a 1.74 (br m, 2H), 

20 2.08 (t,J=1.5 Hz, 2H), 2.44 (t, J=1.S Hz. 2H), 3.25-3.53 {m, 6H), 3.88 (dd.J= 4.8, 

16.8 Hz, IH), 3.97 (dd, J= 4.8, 16.8 Hz, IH), 421(dd,J=3.1,. 12.9 Hz, IH), 4.26-

4.36 {m, lH), 4.40 (dd,J= 2.4,. 12.9 Hz, lH), 6.49 (d,J= 15.3 Hz, lH), 6.88 {d, J= 
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8.7 Hz, lH), 7.00 (d,J= 8.7 Hz. lH), 7.07 (dd, J= 2.4, 8.7 Hz, lH), 7.14 (d, J= 2.4 

Hz, HI), 7.20 (br s, lH}, 7.46 {dd,J= 0.9, 8.7 Hz, lH), 7.54 (d, J= 15.3 Hz, lH), 

8.36 (s, lH). MS (ES:r+) (M+HY at mlz 514. Anal. Calcd for C25H27N307S · 0.82 

H20: C, 56.83; H, 5.46; N, 7.95. Found: C, 56.84; H, 5.18; N, 7.74. 

Example300 

CBenzodioxan-6-yllC2-chloro-4-C E-CC3-carboxvoiperidin-l-yllcarbonyl)ethenyll 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 263, 

10 substituting 4-tluoro-3-trifluoromethylbenzaldehyde with 3•chloro-4-

fluorobenzaldehyde, giving a white solid. 1H NMR (CDC13, 300 MHz) 8 1.64-1.88 (br 

m, 2H), 1.95-2.09 (brm, 2H), 2.57-2.73 (m, lH), 2.90-3.17 (m, lH), 3.17-3.50 (m, 

lH), 3.90-4.19 (m, lH), 4.25-4.36 (m, 4H), 4.39-4.66 (m, lH), 6.75 (d,J= 8.4 Hz, 

lH), 6.84(d,J=15.3 Hz, lH), 6.93 (d,J= 8.7Hz, UI), 7.03 (dd,J=2.4, 8.7 Hz, 

15 lH), 7.08 (d,J= 2.4Hz,.1H),7.18 (d,J= 8.4 Hz, lH); 7;51 (s, lH),-7.54(d;J=15.3 

Hz, lH). MS (ESr) (M+Hr at mlz 460, 462. 

20 

Example301 

(2-Cand 3-)(Aminomethyll-benzodioxan~-y))[2-trifluoromethyl-4-ffi-CC3-(pyrrolidin-

2-on-1-yllprop-1-ylamino)carbonyll ethenyl)phenyllsulfide 

Example 301A 
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(2-(and 3-){Mesyloxymethyll-benzodioxan-6-yl)[2-trifluorometbyl-4-CE-((3-

fnmolidin-2-on-l=vl).Pron-1-ylamino)carbony}) ethenyl)phenyllsul:fi.de 

To a stirred solution of alcohol :from E~ple 298 (2~ mg, 0.37 mmol)) in 2 

mL of methylene chloride with Et3N (104 mL, 0.74 mmol)) was added 

5 methanesulfonyl chloride (35 mL, 0.56 mmol) dropwise. The mixture was then stirred 

at ambient temperature for one hour. The reaction mixture was then poured into 3N 

HCI, extracted with EtOAc (2x 10 mL). The combined organic layer was washed with 

aq. NaHC03, brine, dried over N~SO.., concentrated in vacuo to give 275 mg of crude 

product which was proceeded to the next step with.out purification. 

10 

Example 301B 

(2:{and 3-)CAzidomethyl):benzodioxan.:.6-yl)[2-trifluoromethyl-4-ffi-((3=(pyrrolidin-2-

on-1-yl)pron-l-ylaminglcarbonyl) ethenyllphenyllsulfide 

To a stirred solution suspension of NaN3 (44 mg, 0.68 mmol) in 1 mL of 

15 DMSO was added mesylate (275 mg).in 0.5 mL ofDMSO solution. The reaction 

mixture was then heated at 70 °C for 2 h, then cooled down to room temperature, 

water was added, extmcted with EtOAc (2xl 0 mL). The combined organic layer was 

washed with water, brine, dried over NaiS04, concentrated in vacuo. The residue was 

purified on a Si02 flash column chromatography eluting with 5-10% MeOH/EtOAc to 

20 give 35 (17%, two steps) mg of the title compound as light brown oil. 
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Example 301 C 
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C2-Cand 3-lCAminomethyll-benzodioxan-6-ylll2-trifluoromethvl-4-<B-(C3-fi?yrrolidin-

2-on-1-yl>nrop-1-ylamino)carbonyll ethenyl)phenyllsulfide 

To a stirred solution of azide (230 mg, 0.41 mmol) in I mL ofTHF was added 

5 PPh3 (118 mg, 0.45 mmol), followed by one drop of water. The mixtme was then 

stirred at room temperature for one hour. The volatile solvent was then removed in 

. vacuo and the crude product was purified using Gilson Preparative HPLC as described 

in Example 38B to give 25 mg (11 %) of the title compound. Light brown oil; 1H 

NMR (CDC13, 300 MHz. 3:2 mixture of diastereOmers) B 1.74 (br m, 2H), 1.96-2.16 

10 (m, 2H), 2.35-2.50 (m, 2H), 3.23-3.47 (m, 6H), 3.92-4.63 (m, SH), 6.41-6.55 (m, lH), 

6.83-7.10 (m, 3H), 7.36-7.58 (Di, 3H), 7.67-7.67 (m, 2H). MS (ESI} (M+HY atm/z 

536. Anal. Calcd for C2()H23F3N304S • 0 H20: C, 58.31; H, 5.27; N, 7.85. Found: 

15 

C, 58.34; H, 5.48; N, 7.78. 

Example302 

C2-Isopropylphenyll[2-nitro-4-C E-C(3-Cniethylaminocarlxmyl)m.orpholin-1-

yllcarbonyllethenyll phenyl) sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR. (DMSO-~, 300MHz) ~ 1.14 (d, J = 6.6 Hz, 6H); 2.61(d,J=4.8 Hz, 3H); 

20 3.14-4.62 (br m, 7H); 3.30-3.40 (m, lH); 6.63 (d, J = 8.8 Hz, lH); 7.32-7.62 (m, 

6H); 7.80-7.97 (m, 2H); 8.66(d, J = 1.5 Hz, lH). MS (APCI) (M+H)+ at m/z 470. 
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Anal calcd for ~,S105·0.8HiO: C, 59.58; H, 5.96; N, 8.68. Found: C, 59.57; H, 

5.94; N, 8.72. 

E&mmle303 

5 c2-Isopropylphenvm2-mtro-4-< E-«3-Chydroxvmethyl)momholin· l-

yllcarbonyllethenyn phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1HNMR (DMSO~ 300MHz) 81.14 (d, J = 6.8 Hz, 6H); 2.70-3.51 (br m, SH); 3.30-

3.40 (m, IH); 3.83-3.93 (m, lH); 4.03-4.47 (brm, 2H); 4.74-4.82 (m, IH); 6.64 (~ J 

10 = 8.5 Hz, lH); 7.30-7.62 (m, 6H); 7.86-7.94 (m, lH); 8.59-8.65 (m, lH). MS 

(APCI) (M+HY at m/z 443. Anal calcd for C2~~2S 10s: C, 62.43; H, 5.92; N, 6.33. 

Found: C, 62.12; H, 6.20; N, 6.06. 

8xample304 

15 C2-IsopromrlphenyllF2-nitro-4-(-E-ll3-Cacetoxymethvl)momholin-1-

yl)carbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~. 300MHz) 8 1.14 {d, J = 7.1 Hz, 6H); 2.04 (s, 3H); 3.30-3.40 (m, 

HI); 2.58-4.41 (br m, 9H); 6.64 (d, J = 8.5 Hz, lH); 7.30-7.62 (m, 6H); 7.90 (dd, J = 

20 8.5, 1.8 Hz, lH); 8.59-8.65 (m, JH). MS (APCI) (M+H)+ at m/z 485. Anal calcd for 

CzsfiuNzS10 6: C, 61.97; H, 5.82; N, 5.18. Found: C, 61.85; H, 5.84; N, 5.68. 
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Example305 

C2-Isomopylphenyll£2-nitro-4-C E-CC3-Caminomethyl)morpholin-l­

yllcarbonyllethenyll phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

S 1H NMR (DMSO-cJ., 300MHz) ~ 1.14 (d, J = 7.0 Hz, 6H); 2.61 (d, J = 5.5 Hz, 2H); 

2.49-3.60 (br m, SH); 3.82-3.93 (m, lH); 4.13-4.45 {m, 2H); 6.64 (d, J = 8.S Hz, lH); 

7.32-7.62 (m, 6H); 7.88-7.95 (m, lH); 8.S9-8.67(m, lH).· MS (APCI) (M+H)+ at m/z 

442. Anal calcd for ~H21N3S10 .. ·0.4ffi0: C, 61.55; H, 6.25; N, 9.36. Found: C, 

61.60; H, 6.25; N, 9.00. 

10 

·Example 306 

C2-Isopropylphenyl)[2-ni1ro-4-( E;.({3-Cacetamidomethyl)momholin-1-

yllcarbonyllethenyl) phenyll sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

15 1H NMR (DMSO-cJ., 300MHz) ~ 1.14. (d, J = 6.8 Hz, 6H); 1~82 (s, 3H); 2.70-3.50 (br 

m, 7H); 3.85-3.94 (m, lH); 4.13-4.40 (m, 2H); 6.64 (d, J = 8.5 Hz, lH); 7.32-7.62 

(m, 611); 7 .88-8.06 (m, lH); 8.59-8.67(m, lH). MS (APCI) (M+H)+ at m/z 484. Anal 

calcd for ~~N3S,0;0.27}'20: C, 61.47; H, 6.10; N, 8.60. Found: C, 61.50; H, 

6.34; N, 8.53. 

20 

Example307 
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<Benzodioxan-6-yl)f2-chloro-4-$-((3-(pyrrolidin-2-on-l-yl)prop-1-

ylamino)carbonyll ethenyl}phenyllsulfide 

The title compound was prepared by the procedures described in Example 300 

substituting ethyl isonipecotate with N-(3'-aminopropyl)-2-pyrrolidinone. 1H NMR 

5 (CDCl:1, 300 MHz) 3 1.75 (br s, 2H), 2.02-2.34 (m, 2H), 2.40-2.SO (m, 2H), 3.30-3.50 

(m, 6H), 4.28-4.33 (~ 4H), 6.40 (br, lll), 6.75 (d, J=S.O Hz, lH), 6.93 (d, J==8.S Hz, 

lH), 7.02(dd,1=2.0, 8.0 ~ lH), 7.08 (d, J=2.0 Hz, lH), 7.18 (d, J=8.S Hz, lH), 7.45 

(m, lH), 7.50 (s, lH). MS (ESI) m/z473 (M+Ht. Anal. calcd. for 

CuHisCIN204S•O.S H20: C, 59.81; H, 5.44; N, 5.81. Found: C, 59.76; H, 5.80; N, 

10 5.43. 

Example308 

<Benzodioxan-6-vl}[2-chloro-4-( .E.((3-carboethoxypiperidin-1-yll carbonyl1ethenyll 

pbenyll sulfide 

15 The title compound was prepared by :the procedures described in Example 300 

substituting ethyl isonipecotate with ethyl nipecotate. 1H NMR (CDCI~ 300 MHz) 

o 1.25 (t, J=7.0 Hz, 3H),. 1.60-1.90 (br,. 2H), 2.10 (br, lH), 2.52 (br, lH), 3.00-3.50 

(br, 2H}. 3.80 (br, HI), 4.10-4.20 (m, 4H), 4.28-4.35 (m, 4H). 6.74(d,1==8.0 Hz, IH), 

6.92 (d, J==8.0 Hz, IH), 7.02 (dd, J=2.0, 8.0 Hz, lH), 7.08 (d, J=2.0 Hz, lH), 7.18 (m, 

20 lll), 7.50-7.03 (m, 3H). MS (ESl)m/z488 (M+Ht. Anal. calcd. for 

~ClNO,SNa•0.5 H20: C, 60.42; H, 5.48; N, 2.82. Found: C, 60.61; H, 5.51; N, 

2.42. 
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ffienzodioxan-6-y1)[2-chloro-4-C E-((2-carboethoxypiperidin-1-yll carbonyllethenyll 

phenyll sulfide 

The title compound was prepared by the same procedure described in Example 

5 300 substituting ethyl isonipecotate with ethyl pipecolinate. 1H NMR. (CDC13, 300 

MHz) 2i 1.30 (t, J=7.0 Hz, 3H), 1.30-1.50 {br,3H), l.55-1.85 ~· 3H), 2.30 (m, IH), 

4.00 (m, lH), 4.20 (m, 2H), 4.30 (m, 4H), 5.44 (br, lH), 6.85 (d;J=S.O Hz, lH), 6.90 

(d, J=8.0 Hz, lli), 7.00 (dd, J=2.0, 8.0 Hz, lH), 7.07(d, J=2.0 Hz, lH), 7.10-7.20 (m, 

2H), 7.22 (m, lH), 7.50 (s, lH). MS (ESI) m/z 488 (M+H)+. Anal. calcd. for 

10 ~5H26ClN05S: C, 61.53; H, 5.37; N, 2.87. Found: C, 61.86; H, 5.63; N, 2.56. 

15 

Example 310 · 

C2-Methoxy_phenyll-f2.3-dichloro-4CE-(Cmor,pholin-1-yllcarbonyllethenvl).phenyll 

sulfide 

Example 31 OA 

2.3-Dichloro-4-trifluoroinethanesulfonyloxy-benzaldehyde 

2,3-Dichloro-4-hydroxy-beD7.aldehyde (9.10 g., J. Med. Chem. 19 (4), 534, 

1994) was dissolved in 45 ml. pyridine at room temperature. ·The solution was placed 

20 in an ice bath and immediately, 15.63 g. oftrifluoromethanesulfonic anhydride was 

added slowly. [Note: If the pyridine solution is cooled to zero before addition of 

triflic anhydride the aldehyde crystallizes out and the mixture cannot be stirred.] 
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After the addition is compiete the dark mixture was stirred for 1 hour at room 

temperature. 'It was then poured Into a stirred mixture of ice water~ 100 ml. of 

concentrated HCI and ether. [Note: Not everything is soluble in this mixture] The 

ether layer was separated, dried over sodium sulfate, and the solvent removed. Warm 

5 heptane was added to this residue, and any insoluble material was :filtered. The 

solution was concentrated to give 8. 74 g. (57% yield) of product as an orange oil 

which solidified in the refrigerator. 

Example 31 OB 

1 o 2.3-Dichloro+f2-niethoxyphenylthio )-benwdehyde 

2,3-Dichloro-4-tritluorometbane8ufonyloxy-ben7.aldehyde (2.50 g.) was 

dissolved in 6 ml. acetonitile. 2-Methoxybenzenethiol (2.55 g. of 70% pure material, 

50% excess) was added. With cooling 2.SO g. diisopropylethylamine was added 

slowly. The solution was removed ftom the ice bath, whereon a solid fonned. The 

15 solution was warmed in a SOC waterbath for 5 minutes. More acetonitrile {S mL) was 

added and the mixture was cooled in ic~ and then filtered to get 2.047 g. of product, 

m.p. 137-139C. 

Example 3 lOC 

20 23-Dichloro-4-(2-metboxv.phenvthiol-cinnamie acid 

A mixture of 2,3~dichloro-4-(2-methoxyphenylthio)-benzaldehyde (2.03 g. ), 

1.44 g. malonic acid, 5 ml. pyridine, and 0.100 g piperidine was heated to 115 degrees 
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for 1.5 hours .. The mixture WI$ cooled, and ice and HCI were added. The resulting 

solid was filtered, washed with water and dissolved in tetrahydrofuran.. This solution 

was dried over sodium sulfate, the solvent removed and ether added to give 1.733 g of 

prodlict, m.p. 187-188C. 

Example 31 OD 

(2-Methoxyphenyll-£2.3-dichloro-4CE-CCmomholin-l-yllcarbonyllethenyl)phenyl] 

sulfide 

The title compound was prepared according to the procedure of Example 1, 

10 substituting the cinnamic acid ofExample 310C, giving a white solid, m.p. 161-162C •. 

1H-NMR (CDC13 300 MHz) a 3.83 (s, 3H), 6~5~ (d, J=9Hz, lH), 6.70 (broad d, J=l5 

Hz, lH), 6.99-7.05 (m, 2H), 7.26 {d, J=9 Hz, lH), 7.43-7.50 (m, 2H), 8.07 (broad d, 

J=l5 Hz, lH) Anal. Calcd. for ~offl!~C~N03S: C, 56.61; H, 4.51; N, 3.30. Found: 

15 

C, 56.15; H, 4.57; N, 2.61. 

Example311 

C2-Methoxvohenyl)-[2.3-dimethyl-4CE-£Cmomholin-1-yl)carbonyllethenyl)phenyll 

sulfide 

The title compound was prepared according to the procedures of Example 310. 

20 1H-NMR (CDC13 300 MHz) a 2.39 {s, 3H), 2.42 (s~ 3H), 3.60-3.80 (m, SH), 3.90 (s, 

3H» 6.69 {d, J=l5 Hz, lH), 6.82-6.94 (m, 3H» 7.05 (d, J=9Hz, lH), 7.20-7.30 (m, 
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2H), 8.06 (d, J=lS Hz, lH). Anal. Calcd. for Cnli25N03S: C, 68.91; H, 6.57; N, 3.65. 

Found: C, 68.75; H, 6.67; N, 3.24. 

Example 312 

5 Q·lsoprqpylphenyl}[2-nitro-4{E-CCindol-5-ylamino)carbonyI>etheny]) phenyl) sulfide 

The title compound was prepared according to the procedures of Example l. 

1HNMR(DMS~, 300MHz)811.04(s, lH), 10.lO{s, lH), 8;52 {d, lH, J= 1.5 

Hz}, 8.02 {s, Ul), 7.81 (dd, lH, J = 1.8, 8.5 Hz), 7.53-6.63 (m, 4H7.39 (m, IH), 7.25-

7.35 (m, 3H), 6.94 (d, lH, J = 15.8 Hz), 7.72 (d, lH, J = 8.5 Hz), 6.40 (m, lH), 3.33 

10 (m, UI), 1.16 (d, 6H, I== 6.6 Hz). MS {ESI) mlz 458, 480, 915. Anal. Calcd for 

C26"23N303S · 0.22 H20: C, 67.67; H, 5.12; N, 9.10. Found: C, 67.68; H, 5.19; N, 

9.08. 

Example313 

15 CBenzodioxan-6-yl}f2-chloro-4·( E .. ((3--carboxy_piperidin-l-yl) carbonyl>ethenyD 

phenyll sulfide 

The title compound was prepared by hydrolysis of the compound of Example 

308 under basic condition (aq. Na0HIB10H). 1H NMR (DMSO-d6, 300 MHz) o 1.10-

1.40 (m, 2H), 1.60 (m, lH), 1.76-1.96 (m, 3H), 2.88 (m, lH), 3.98 (m, lH), 3.98 (m, 

20 lH), 4.30 (m, 4H), 6. 72 (d, J=8.0 Hz, 1H1 7 .02 (m, 3H), 7 .30 (m, 2H), 7 .48 (m, lH), 

7 .92 (m, lH). MS (ESI) m/z 458 (M+Ht. Anal. calcd. for C23H21ClN05SNa: C, 

55.76; H, 4.58; N, 2.83. Found: C, 55.76; H, 4.78; N, 2.63. 
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Example314 

CBenzodioxan-6-yl)[2-chloro-4-( E-((3-(tetrazol-5-yllpiperidin-1-yll carbonyllethenyll 

phenyll sulfide 

5 The title compound was prepared by the procedures described in EXtµnple 28~, 

producing a white solid. 1H NMR (CDCl3, 300 MHz) S 1.66-1.80 (m, 2H), 2.10-2.30 

(m, 2H), 2.64 (m, lH), 3.55 (m, 2H), 3.98 (m, lH), 4.25 (m, lH); 4.30-4.36 (m, 4H), 

6.72 (dd, J=3.0, 12.0 Hz, 2H), 6.93 (d, J=8.0 Hz, lH), 7~03 (dd, d=2.0,. 8.0 Hz, .lH), 

7.09 (d,. J=2.0 Hz, lH), 7.20 (d, J=8.S Hz, lH), 7.52 (s, lH), 7.70 (d, J=lS.O Hz, lH). 

10 MS (ESI) m/z 484 (M+Ht. Anal. calcd. for C23H22ClN50 3S•0.38 ~O: C, 56.28; H, 

4.67; N, 14.27. Found: C, 56.46; H, 4.58; N, 13.94. 

15 

Example315 

(J3enzodioxan-6-yl}[2-chloro-4-( E-({4-<tert-butoxycarbonylWiperazin-1-yll 

.. _ ...... .. . carbonyllethenyll phenyl] sulfide 

The title compound was prepared by the procedures described in Example 300 

substituting ethyl isonipecotate with 1-Boc-piperazine. 1H NMR (CDC13, 300 MHz) S 

1.50 (s, 9H), 3.50 (br, s 4H), 3.70 (br, 4H), 4.28-4.35 (m, 4H), 6.74(d,1=8.0 Hz, IH), 

6.82 (m, lH), 6.92 (d, J=8.0 Hz, lH), 7.02(dd,1=2.0, 8.0 Hz, lll), 7.17 (d, J=2.0 Hz, 

20 lH), 7.28(d,1=8.0 Hz, lH), 7.50 (s, 2H), 7.58 (m, lll). MS (ESI) m/z 517 (M+Ht. 

Anal. calcd. for C26H29ClN20 5S•O.l ~O: C, 60.19; H, 5.67; N, 5.40. Found: C, 60.20; 

H, 5.97; N, 5.11. 



m ---~~- . E15s::> 

W000/59880 PCTJUSG0/&8895 

275 

Example316 

<Benzodioxan-6-yllf2.;chloro-4-C .E-({2-carbox,miperidin-1-yll carbonyllethenvll 

phmyll sulfide 

The title ccmpound was prepared by hydrolysis of the compound of Example 

5 309 m.der basic conditions (aq. NaOH/EtOH). 1H NMR (DMSO-d~ 300 MHz) 8 

1.10-1.40 (m, 3H), 1.45-1.60 (m, 2H), 2.25-2.45 (m. 2H). 2.55-2.80 (m, IH), 4.30 (m, 

4H), 4.50 (m, lH), 6.70 (d, J=8.0 Hz, HI), 7.00 (m, 3H),7.10 (m; lH), 7.25 (d, J=l6.0 

Hz, lH), 7.48 (d, J=8.0 lS.5 Hz, lH), 7.90 (d, J=IS.S Hz 111). MS (ESI) mlz 458 

(M+Ht. Anal. calcd. for C2JI21CIN05SNa•l.3 H20: C, 54.69; H, 4.73; N, 2.45. 

10 Found: C, 54.67; H, 4.71; N, 2.77. 

Example317 

<Beuzodioxan-6-yllf2-chloro-4-C E-«3-{tetrazol-5-yl)momholin-1-yll 

carbon?Dethenvll phenyil sulfide 

15 . The title compound was prepared by .the procedures described in Example 262. 

1H NMR (CDC13, 300 MHz) 8 1.50-1.70 (m, 2H), 3.15 (br, lll), 3.70-3.90 (m, 2H), 

4.25-435 (m, 4H), 4.55 (m, Ill), 5.04 (br, lH), 6.72 (d, J=8.0 Hz, IH), 6.93 (d, J=8.0 

Hz, IH), 7.03 (dd, J=2.0, 8.0 Hz III), 7.07 (d; J=2.0 ~ lH), 7.20-7.30 {1:11, 2H), 1.50 

(m, lH}, 7.65 (m, lH). MS (ESI) mJz 486 (M+Hr. Anal. calcd. for ~H20C1N504S 

20 •H20: C, 52.43; H, 4.40; N, 13.90. Found: C, 52.34; H, 4.35; 13.62. 

Example318 
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<Benzodioxan-6-yl)[2-chloro+C-E-({ 4-Cmethylaminocarbonyl)piperazin-1-yll 

carbonylletbenyll phenyll sulfide 

The title compolDld was prepared by deprotection of the of Example 315 

compound using anhydrous TF A in dichloromethane, followed by treatment with 

S methyl isocyanate. 1H NMR (CDCl:b 300 MHz) a 2.88 (s, 3H), 3.50 (br, 4H), 3.72 

10 

. (hr, 4H), 4.30 (m, 4H), 6.74 (d, J=8.0 Hz, lH); 6.82 (d, J=15.0 Hz, Ill), 6.92 (d, J=8.0 

Hz, lH), 7.03 (dd, J=2.0, 8.0 Hz, lH), 7.08 (d, J=2.0 Hz, lH), 720 (d, J=8.0 Hz, lH), 

7.50 (s, lH), 7.60 (m, lH). MS (ESI) m/z 474 (M+H)+. Anal. calcd. for 

CnH24ClN30 4S: C, 57.63; H, 5.17; N, 8.77. Found: C, 57.53; H, 5.02; N, 8.58. 

.• Example 319 

(2-Methoxyphenyll-C2.3-dichloro-4CE-CC 4-carboxypiperidin-1-yl)carbonyllethenyl) 

phenyll sulfide .. 

The title compound was prepared according to the procedures of Example 310. 

15 ·- ~H-NMR (CDCl:t 300 MHz) 8_ l.66,..1.83 {m, 2H), 1.95-2.09 (m, 2H), 2~57•2.69 (m, 

lH), 2.94-3.08 (m, 1), 3.15-3.31 (m, Ill), 3.72 (s, 3H), 3.90-4.05 (m, lH), 4.41-4.55 

(m, lH), 6.55 (d, J=9Hz, lH), 6.73 (d, J=lSHz, lH), 7.00-7.0S (m, 2H), 7.27 (d,. 

J=8Hz, lH), 7.44-7.50(m, 2H), 7.92 (d, J=lSHz, Ill). Anal. Calcd. for 

~21CI~o .. s: c, 56.66; H, 4.54; N, 3.00 . Found: c, 56,89; H, 4.84; N, 2.64. 

20 

Example320 
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CBenzgdioxan-6-yl)I2-chloro+< E:((4-(tetrazol-5-vt)J?i.peridin-l-yl> carbonyllethenyl) 

phenyll sulfide 

The title ·compound was preparCd by the procedures described in Example 314 

substituting 3-(tetrazol-5-yl)piperidine with 4-(tetrazol-5-yl)piperidine. The crude 

S reaction product was purified by reversed-phase HPLC. 1H NMR (DMSO-~ 300 

MHz) 81.22 (m, lH), 1.55-1.75 (m, 2H), 2.06 (m, JH), 2.45 (m, Ill), 4.22 (m, 4H), 

4.30 (m, 4H), 6.70 (m, lH), 7.00 (d~ J=2.0,. 8.0 Hz, 2H), 7.25-7.40 (m, 4H), 7.50 (m, 

lH). MS (ESI) m/z 484 (M+H)+. 

10 Example321 

C2-Methoxvohenyll-[3-chloro:4<E-CCmomholin-l-yl)carbonyllethenyl)phenyl]sulfide 

The title compound was prepared according to the procedures of Example 1, 

giving a white solid, m.p. 124-125C. 1H-NMR (CDCl3 300 MHz) 8 3.60-3.80 (m, 

8H), 3.85 (s, 3H), 6.80 (d, J=lS Hz, lH), 6.95-7.01(m,2H), 7.05 (dd, J=9Hz, 2 Hz, 

15 -lH), 7;15 (d;J=2Hz, lH), 7.35.;,7.48 (m,. 3H), 7 .75 (d, J=15 lh,.1H). Anal. Calcd. for 

CJ:I20C1N03S: C, 61.61; H, S.17; N, 3.59. Found: C, 61.43; R 5.30; N, 3.73. 

Example322 

(2-lsopropylphenyl)[2-nitro4-CE-«4-oxo.piperidin-t-yl)carbony1>ethenyl) phenylJ 

20 sulfide 

The title compound was prepared according to the procedures of Example 1. 

1HNMR(CDC13,300 MHz) 8 8.45 (s, lH), 7.50-7.57 (m, 3H), 7.42(brd, lH, J= 8.1 
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Hz), 7.30 (m, lH), 7.02 (br, Ui), 6.72 (d, lH, J= 8.4 .Hz), 4.01(brs,4H),:3.44 

(quintet, lH, J= 6.8 Hz),2.56 (brm,4H), 1.18 (d, 6H,J= 7.1 Hz). MS (ESI)m/z42S, 

457. Anal. Calcd for C23H24N204S : C, 65.07; H, S.70; N, 6.60. Found: C, 64.92; H, 

S.67; N, 6.62. 

Example323 

CBenzodioxan-6.yll[2-trifluoromethyl-4-C E-«3-R-carboetlioxypiperidin-1-

yllcarbonvlletbenyD phenyll sulfide 

The title compound was prepared by the procedures described in Example 248, 

10 substituting ethyl {±)nipecotate with ethyl nipecotate tartrate, giving a white solid. 1H 

NMR (CDCl3, 300 MHz) a 1.26 (t,J= 7.4 Hz, 3H), 1.46-1.67 (m, lH), 1.67-1.98 (m, 

2H), 1.98-2.23 (m, lH), 2.46-2.63 (m, lH), 3.10-3.42 (m, lH), 3.53-4.1~ (m, 2H). 

4.16 (q, J= 7.4 Hz, 2H), 4.25-4.40 {m, 4H), 4.60-4.88 (m, lH), 6.91 (d, J= 8.4 Hz, 

lH), 6.93 (d,J= 15.3 Hz, lH), 6.97-7.0S (m, 2H), 7.07 (d,J=2.7 Hz, IH), 7.42 (d,J 

IS =·8.4 Hz; IH), 759(d;J=15-.3Hz, lH), 7.7T(s,1H). MS (ES:r) (M+Htatmlz 522. 

Example324 

CBenzodioxan-6-y0C2-trifluoromethyl-4-C E-CC3-R-carboxypiperidin-I­

yl)carbonvllethenyD phenyl) sulfide 

20 The title compound was prepared by the procedures described in Example 251, 

substituting the ethyl ester from Example 248 with ethyl ester from Example 323, 

giving a white solid. 1H NMR (CDCl3; 300 MHz) 5 1.48-1.71 (m, lll), 1.71-2.01 (m, 
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2H), 2;01.;2.20 (m, HI), 2.53-2.70 (m, lH), 3.18-3.54 (m, UJ.13.86-4.20 (m, 2H), 

4.20-4.33 (m, 4H), 4.45-4.75 (m, lH), 6.90 (d, J= 8.7 Hz, IH), 6.95-7.04 (m, 3H), 

7.06 (d,J= 2.4Hz, IH), 7.35-7.45 (br ni, lH), 7.60 (d, J= 15.3 Hz, lH), 7.75 (s, lH). 

MS (ESI*) (M+Hr at mlz 494. 

Example325 

@enzodioxau-6-yl)C2.3-dichloro-4-ffi-(C3-(pyrrolidin-2-on-1-yDprop-1-

ylamino)carbonyll ethenyllphenyllsulfide 

The title compound was prepared by the procedures described in Example 240, 

10 substituting 4-fluoro-3-tritluoromethylbenmldehyde with 2,3-dichloro-4-

1rifluoromethanesulfoxybenzaldehyde, giving a white solid. 1H NMR (CDCl3, 300 

MHz) 51.71-1.82 (m, 2H), 2.08(p,J=1.5 Hz, 2H), 2.46 (t,J= 7.5 Hz, 2H), 

3.2603.50 (m, ·6ff:h 4.23-4.36 (m, 4H), 6.36 (t, J= 15.6 Hz, lH), 6.60 (d,J= 8.7 Hz, 

lH), 6.44 (d,J= 8.7 Hz, lH), 7.03 (dd,J=2.4,. 8.7Hz,1H), 7.09 (d,J=2.4Hz, lH), 

15 7.31 (d, J= 8.1 Hz,·lH),-7.94 (d,J=·-IS.6Hz;.1H).·MS (ESf) (M+Ht atm/z 507, 

509, Sil.Anal. Cale<I for C24ff24CI2NiQ4S · l.87H20: C, 53.27; H, 5.17; N, 5.18. 

Found: C, 53.30; H,5.17; N,4.83. 

Example326 

20 <Benzodioxan-6-yll[2.3-dichloro-4-( E-«4-acetvlpiperazin-1-yll carbonyl)ethenyJ) 

phenyl] sulfide 

The title compound was prepared by the procedures described in Example 325, 
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substituting.aminopropyl pyrrolidinone with 1-acetylpiperazine. white solid; 1H NMR 

(CDC13, 300 MHz) 8 2.17 (s, 3H), 3.50-3.94 (m, 8H), 4.26-4.40 (m, 4H), 6.61 (d, J = 

8.7 Hz, lH), 6.71(d,J=15.6 Hz, lH), 6.95 (d,J= 8.4Hz, lH), 7.04 (dd,J==2.4, 8.4 

Hz, lH), 7.09(d,J=2.4Hz, lH), 7.30(d,J=8.7Hz, lH), 7.99(d,J= 15.6Hz, lH). 

5 MS (ESr) (M+Nar at m/z 515, 517, 519. Anal. Calcd for C23H22Cl2N204S • 0.52 

CH2Cl2: C, 52.55; H, 4.32; N, 5.21. Found: C, 52.63; H, 4.16; N, 4.82. 

Example327 

<Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3-carboethoxvoiperidin-1-yl) 

10 carbonylletbenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 325, 

substituting aminopropyl pyrrolidinone with ethyl nipecotate, giving a white solid. 1H 

NMR (CDC13, 300 MHz) 81.26 (t,J= 7.0 Hz, 3H), 1.66-1.96 (m, 2H), 1.96-2.21 (m, 

lH); 2.44-2.60 (m, lH), 2.85-3.40 (m, 2H), 3.50-3.70 (m, lH), 3.80-4.10 (m, 2H), 

15 4~15 (q,J=7;0 Hz, 2H), 4.26-4.40 (m,4H),·6.66 (d,J= 8.7Hz, lH), 6~74 (d,J= 15.3 

Hz, lH), 6.95 (d,J= 8.4 Hz, lH), 7.03 (dd,J= 2.4, 8.4 Hz, Ill), 7.09 (d,J=2.4 Hz, 

lH), 7.25-7.38 (m, lH), 7.93 (d,J= 15.3 Hz, lH). MS (ESr) (M+Nar atm/z 544, 

546, 548. 

20 Example328 

<Benzodioxan-6-yll[2.3-dichloro-4-C E-ff 4-carboetho'OO>iperidin-1-yll 

carbonyllethenyl) phenyll sulfide 
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The title compound was prepared by the procedures described in Example 325, 

substituting aminopropyl pyrrolidinone with ethyl isonipecotate, giving a white solid. 

1HNMR (CDC13' 300 MHz) a 1.26 (t, J= 7.2 Hz, 3H}, 1.69 (td,J= 3.9, 10.8 Hz, lH), 

1.74.(td, J= 3.9, 10.8Hz,lH),1.82:.2.os (m, 2H), 2.S0-2.63 (m, lH), 2.84-3.31 (m, 

5 2H), 3.81-4.06 (m, lH), 4.15 (q, J = 7.2 Hz, 2H), 4.24-4.34 {m, 4H), 4.34-4.59 (m, 

lH), 6.61(d,J=8.7 Hz, lH), 6.74'(d,J= 1S.6Hz, lH), 6.94 (d,J= 8.7 Hz, lH), 7.03 

(dd, J==2.1, 8.7Hz, lH), 7.08 (d,J=2.7 Hz, lH), 7.29 (d, J= 8~7 Hz, lH), 7.90 (d,J 

= 15.6 Hz, lH}. MS (ESi+) (M+Hr at mlz 522, 524, 526. Anal. Calcd for 

C25H25Cl2N05S: C, 57.48; H, 4.82; N, 2.68. Found: C, 57.82; H, 4.96; N, 2.28. 

10 

Example329 

<Benzodioxan-6-yll[2.3-dichloro-4-C E-CC3-carboxvpiperidin-1-yll carbonyl)ethenyl) 

phenvll sulfide 

The title compound was prepared by the procedures described in Example 155, 

15 substituting the ethyl ester from &aniple 137 with the ethyl ester from Example 327, 

and KOH with NaOH, providing a white solid. 1H NMR (CDC13, 300 MHz) 8 1.70-

2.0 (m, 2H), 2.0-2.20 (m, lH), 2.54-2.68 (m, lH), 3.03-3 .46 (m, 2H), 3.80-4.11 (m, 

2H), 4.27-4.40 (m, 4H), 4.50-4. 70 (in, lH), 6.60 (d, J = 8.9 Hz, lH), 6.79 (d, J = 15.3 

Hz, lH), 6.94 (d,.J= 8.5 Hz, IH), 7.03 (dd,J= 2.1, 8.5 Hi, lH), 7.08 (d,J=2.l Hz, 

20 lH), 7.30 (d, J= 8.9 Hz, lH), 7.93(d,J=15.3 Hz, IH). MS (ESr) (M-2H)- at mlz 

492, 494, 496. Anal. Calcd for C23H21Cl2N05S · 0.73 H20: C, 54.43; H, 4.46; N, 

2.76. Found: C,. 54.43; H, 4.39; N, 2.49. 
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Example330 

CBenzodioxan-6-yl)[2.3-dichloro-4-C E-CC4-carboxypiperidin-1-yll carbonyl>ethenyll 

phenyll sulfide 

5 The title compound was prepared by the procedures described in Example 155, 

substituting the ethyl ester from Example 137 with the ethyl ester from Example 328, 

and KOH with NaOH, to produce a white solid. 1H NMR (d6-DMSO, 300 MHz) a 

1.33-1.55 (m, 2H), 1.62-1.78 (m, 2H), 1.93-2.07 (m, lH), 2.90 (brt, J= 10.5 Hz, lH}, 

3.16 (brt,J= 10.S Hz, lH), 3.96 (br d,J== 13.5 Hz, IH), 4.09(brd,J==13.5 Hz, lH), 

10 4.26-4.42 {m, 4H), 6.60 (d,J= 9.0 Hz, lll). 7.04-7.08 (m, 2H), 7.13(d,J=1.5 Hz, 

IH), 7.22(d,J=15.3 Hz, lH}, 7.70(d, J= 15.3 Hz, lH), 7.86 {d, J== 9.0 Hz, lH). MS 

(ESI1 (M+Ht at mlz 516, 518, 520. Anal. Calcd for C23H20Cl2N1 Na05S • 0.36 

E~O: C, 54.06; H, 4.38; N, 2.58. Found: C, 53.99; H, 4.37; N, 2.22 . 

15 . Example331 

C2-Isopropylphenyllf2.3-dichloro-4-C E-«3-Cl-pyrrolidin-2-onyllpropylamino) 

carbonyllethenyll phenyll sulfide 

The title compound was prepared by the procedures described in Example 325, 

substituting 6-mercaptobenzodioxane with 2-isopropylbenzenethiol, to give a white 

20 solid. 1HNMR(CDC13,300MHz)8l.19(d,J=7.2Hz,6H),1.76(p,J=5.8Hz, 

2H), 2.08 (p, J = 7 .65 Hz, 2H), 2.46 (t, J = 7.65 Hz, 2H), 3.32 ( q, J == 5.8 Hz, 2H), 

3.36-3.51 (m, SH}, 6.35 (d,J= 15.3 Hz, lH}, 6.40 (d,-J= 8.7 Hz, lH), 7.10 (brt,J== 
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7.5 Hz, lH), 7.20-7.30 (m, 2H)~ 7.42-7.53 (m, 2H), 7.94 (d,J= 15.3 Hz, tH). MS 

(ESr) (M+H)+ at mlz491, 493, 495. Anal. Calcd for C25H28Cl2N202S • 0.7 

CH2CI2: c, 56.03; H, 5.38; N, 5.08. ·Found: c; 56.06; H, S.22; N~ 5.01. 

Bxample332 

(2-Isopropylohenyl)[2.3-dichloro-4-( E-«4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide 

The title comp0und was prepared by the procedures described in Example 326, 

substituting 6-mercaptobenzodioxane with 2-isopropylbenzenethiol, providing a white 

10 solid. 1HNMR (CDC13, 300 MHz) 51.19 (d,J= 7.2Hz, 6H), 2.17 (s, 3H), 3.46 

(septet,J= 7.2 Hz, 1H), 3.50-3.90 (m, 8H), 6.41 (d, J= 8.7 Hz, lH), 6.71(d,J=15.3 

15 

Hz, HI), 7.21-7.35 (m, 2H), 7.44-7.57 (m, 3H), 7.99 (d,J= 15.3 Hz, IH). MS (ESr} 

(M+Hr atm/z477, 479,481.Anal. CaJcdforC24H26Cl2N202S. 0.32CH2Cl2: c, 

57.89; H, 5.32; N, 5.55. Found: C, 57.85; H, 5.25; N, 5.74. 

Exmnple333 

(2-Isop.mpylphenyl)[2.3-dichloro-4-( E-«3-carboethomjperidin-1-yD 

carbonyllethenyl) phenyll sulfide 

The title compound was prepared by the procedures described in Example 327, 

20 substituting 6-mercaptobenzodioxane with 2-isopropylbenzenethiol, giving a white 

solid. 1HNMR (CDC13, 300 MHz) 81.20 (d,J= 7.2 Hz, 6H), 1.20-1.35 (m, SH), 

1.65-1.93 (m, IH), 1.93-2.16 (m, IH}, 2.43-2.58 (m, IH), 3.06-3.35 (m, IH), 3.47 
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. (septet, J= 7.2 Hz, lH), 3.77-4.23 (m, 4H), 4.50-4.77 {m, lH), 6.41(d,J=8.4 Hz, 

lH), 6.80(d,J::=15.3 Hz, lH), 7.18-7.32 (m, 2H), 7.40-7.SS (m, 2H), 7.93 (d, J= 

15.3 Hz, lH). MS (ESI} (M+H)+ at m/z 506, 508, 510. 

Example334 

C2-IsopropylphenyllC2.3-dichloro-4-( E-CC 4-carboethoxypjperidin-1-yll 

carbonyllethenyll phenyl] sulfide 

The title compound was prepared by the procedures described in Example 328, 

substituting 6-mercaptobenzodioxane with 2-isopropylbenzenetbiol, to give a white 

10 solid. 1HNMR (CDC13, 300 MHz) 8 1.19 (d, J=7.2 Hz, 6H), 1.26 (t, J= 7.05 Hz, 

3H), 1.69 {td, J= 3.9, 10.8 Hz, lH), 1.74 {td, J= 3.9, 10.8 Hz, lH), 1.88-2.06 (m, 

2H), 2.50-2.63 (m, lH), 2.84-3.08 (m, lH), 3.08-3.32 (m, lH}, 3.47 (septet, J = 7.2 

Hz, lH}, 3.86-4.06 (m, lH), 4.15 (q,J== 7.05 Hz, 2H},4.374.61 (m, lH), 6.40 (d,J== 

8.7 Hz, lH), 6.73 (d,J= 15.6 Hz, lH), 7.22-7.35 {m, 2H), 7.44-7.57 (m, 3H), 7.92 (d, 

15 J= 15.6 Hz, lH). MS (ESl}:(M+Htatm/z.506, 508;"510. Anal. Calcdfor 

C26H29Cl2N03S . 0.01 H20: c, 61.64; H, 5.77; N, 2.76. Found: c, 61.64; H, 5.90; 

N,2.70. 

Example335 

20 (2-Isomopylphenyll[2.3-dichloro4-( E-ff3-carboxypiperidin-1-yll carbonyllethenyll 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 329, 
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substituting 6-mercaptobenzodioxane with 2-isopropylbenzenethiol, giving a white 

solid. 1HNMR(CDC13, 300MHz)a1.19 (d,J= 7.2 Hz, lH), 1.43-1.67 (m, lH), 

1.67-1.97 (m, 2H), 1.97-2.19 (m, lH), 2.52-2.64 (m, lH), 3.04-3.38 (m, lH), 3.47 

(septet,J= 72. Hz, lH), 3.75-4.10 (m, 2H), 4.44-4.70 (m, lH), 6.40 (d,J= 8.4 Hz, 

5 lH), 6.79(d,J=15.3 Hz, lH), 7.18-7.29 (m, 2H), 7.41-7.53 (m, 3H), 7.93 (d,J= 

15.3 Hz, lH). MS (ESIJ (M+Ht at mlz 418, 480, 482. Anal. Calcd for 

C24H25CI2N03S · O.OS H20 · 0.01 EtOH: C, 60.13; H, 5.29; N; 2.92. Found: C, 

60.14; H, 5.11; N, 2.52. 

10 Example336 

(2-Isopropylphenyl)[2.3-dichloro-4-C E-« 4-carboxypiperidin-1-yl) carbonyl)etbenyll 

phenvll sulfide · 

The title compound was prepared by the procedures described in Example 330, 

substituting 6-mercaptobenzodioxane with 2-isopropylbenzenethiol, giving a white 

15 solid. 1HNMR (d6-DMS0,-300 MHz) a 1.16 (d,J= 7.2 Hz, 6H), 1.33-1.53 (m, 2H), 

1.64-1.78 (m, 2H), 1.97-2.10 (m, lH),2.88(brt,J=10.5 Hz, lH), 3.15 (brt, J= 10.5 

Hz, lll), 3.97 (br d, J= 13.2 Hz, lH), 4.11 (hr d,J= 13.2 Hz, IH), 6.41(d,J=9.0 

Hz, lH), 7.22(d,J=15.6 Hz, lH), 7.31-7.42 (m, lH), 7.53 (d, J= 7.8 Hz, HI), 7.56-

7.64 (m, 2H), 7.71 (d, J= 15.6 Hz, lH), 7.85 (d,J= 9.0 Hz, lH). MS (BSr) (M+H)+ 

20 at mlz 478, 480, 482. Anal. Calcd for C241i24Cl2NNa03S · 0.95 H20: C, 55.70; H, 

5.04; N, 2.71. Found; C, 55.69; H, 4.90; N, 2.57. 
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Example337 

Cl-Methylindol-S-yllC2.3-dichloro-4-C E-CC3-carboethox,y.piperidin-t-yl) 

carbonyllethenyll phenyll sulfide 

The title compound was_prepared by the procedures described in Example 283, 

5 substituting 4-tluoro-3-chlorobenzaldehyde with 2,3-dichloro-4-

trifluoromethanesulfoxybenzaldehyde,, giving a white solid. 1H NMR (CDC13, 300 

MHz) 6 1.23 (t, J= 1.5 Hz, 3H), 1;46-1.67 (m, lH); 1.67-1.95 (Dl, 2H), 1.95-2.17 (m, 

lH), 2.43-2.60 (m, lH), 3.02-3.42 (m, lH), 3.67-3.92 (m, 2H), 3.86 (s, 3H), 4.13 (q, J 

= 1.5 Hz, 2H), 4.59-4.80 (m, lH), 6;46 (d,J= 8.7 Hz, lH), 6.54 (d,J= 3.0 Hz, lH), 

10 6.77 (d, J= 15.3 Hz, lH), 7.15 (d, J= 3.0 Hz, lH), 7.19 (d,J= 8.7 Hz, lH), 7.37 (d,J 

= 8.7 Hz, lH), 7.42 (d,J= 8.7 Hz, lH), 7.89 (s, lH),7.92(d,J=15.3 Hz, lH). MS 

(ESI} (M+Ht atmlz 511, 519, 521. .. 

Example338 

15 ... Cl-Methylindol-5-yll[2,3.;dichloro4-C E-CC3•carboxvoiperidin-1-yll carbonyllethenyll 

phenyll sulfide 

The title compound was prepared by the procedures described in Example 155, 

substituting the ethyl ester from Example 137 with ethyl ester from Example 337, and 

KOH with NaOH, to give a white solid. 1H NMR (d6-DMSO, 300 MHz) & 1.29-1.45 

20 (m, lH), 1.45-1.78 (m, 2H), 1.78-2.02 (m, lH), 2.20-2.40 (m, lH), 2.82 (brt, J= 10.5 

Hz, lH), 3.08 (brt, J == 10.5 Hz, lH), 3.80-4.07 (m, 2H), 3.86 (s, 3H), 4.38-4.50 (m, 

lH), 6.42 (d,J= 8.4 Hz, lH), 6.54 (d,J= 3.0 Hz, lH), 7.19 (d,J= 15.3 Hz, IH), 7.32 
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(dd,J== 1.8, 8.7 HZ, lH), 7.48 (d,J= 3.0 Hz, lH), 7.64 (d, J= 8.7 Hz IH), 7.67-7.77 

(m,- 2H), 7.87 (d, J = 1.8 Hz, lH). MS (ESI) (M+Ht at m/z 489, 491, 493. Anal. 

Calcd for C24f 22C12N203S · 0.56 CH2Cl2: C, 54.94; H, 4.34; N, 5.22. Found: C, 

54.89; H, 4.44; N, 5.32. 

Exemple339 

Cl-Methylindol-S-yDf2.3-dichloro-4-C E-«4-carboethoxypiperidin-1-yD 

carbonyllethenyD phenyll sulfide 

The title compound was prepared by the procedures descnood in Example 285, 

10 substituting 4-fluoro-3-chlorobenzaldehyde with 2,3-dichloro-4-

tritluoromethanesulfoxybemaldehyde, providing a white solid. 1H NMR (CDC13> 300 

MHz) o 1.25 (t, J = 7.2 Hz, 3H), 1.62-1.79 (m, 2H), 1.87-2.04 (m, 2H), 2.41-2.63 (m, 

IH), 2.85-3.41(m,2H), 3.85 (s, 3H), 3.87-4.10 (m, IH), 4.15 (q,J= 7.2 Hz, 2H), 

4.32-4.60 (m, lH), 6.46 (d, J= 8.7 Hz, iH), 6.54 (d, J= 3.0 Hz, lH), 6.71 {d, J= 15.3 

15 Hz, lH), 7.15 (d, J== 3.0 Hz, IH), 7.17 (d, J= 8.1 Hz, lH), 7.36 (dd,J== 2.4, 8.4 Hz, 

lH), 7.42 (d,J= 8.4 Hz, IH), 7.88 (d,J=2.4 Hz, lH), 7.90(d,J=15.3 Hz, lH). MS 

(ESr) (M+Ht at mlz 511, 519, 521. Anal. Calcd for C26H2~l2N203S · 0.12 H20: 

20 

C, 60.10; H, 5.09; N, 5.39. Found: C, 60.09; H, 5.21; N, 5.54. 

Example340 

(l-Methylindol-5-yllf2.3-dichloro-4-( E-«4-carboxypiperidin-1-yll carbonyl)ethenyl) 

phenyll sulfide 
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The title compound was prepared by the procedures descnoed in Example 155, 

substituting the ethyl ester from Example 137 with ethyl ester from Example 339, and 

KOH with NaOH, to give a white solid. 1HNMR(d6-DMSO, 300 MHz)~ 1.31-1.53 

(m, 2H), 1.62-1.76 (m, 2H), 1.94-2.09 (m, Ul}, 2.88(brt,J=10.5 Hz, lH), 3.13 (brt, 

5 J = 10.5 Hz, lH), 3.86 (s, 3H), 3.93 (br d, J = 13.2 Hz, lH), 4.09 (br d, J = 132 Hz, 

lH), 6.41 (d, J= 8.7 Hz, lH), 6.53 (dd, J= 0.9,. 3.0 Hz, lH}, 7.04 (d, J= 15.3 Hz, 

lH), 7.32 (dd,J= 2.1, 8.7 Hz, lH), 7.48 (d,J=3.0 Hz, lH), 7.64 (d,J= 8.7 Hz, . 

lH), 7.69(d,J=15.3 Hz, III), 7.73 (d,J= 8.7 Hz, lH), 7.88 (d,J= 2.1 Hz, lH). MS 

(ESr) (M+H)+ at m/z 489, 491, 493. Anal. Calcd for C~21 Cl2N2Na03S · 0 H20: 

10 C, 56.37; H, 4.14; N, 5.48. Found: C, 56.44; H, 4.38; N, 5.20 . 

. An alternative meth<>d for preparing Example 340 is given below. 

~· "N~ 
I 

Example 340A 

l-Methyl-5-i<?do~dole 

15. To a solution of 5-iodoindole (75 g, 0.31 mol) in dry THF (750mL), at-78°C 

was added sodium hydride (60% in mineral oil, 14.85 g, 0.37 mol) in one portion. 

The suspension was stirred at -78°C for 1 hour after which iodometbane (28.8 mL, 

0.46 mol) was added. The reaction mixture was stirred overnight with a slow 

elevation on temperature to room temperature(no more dry ice was added). Ether 

20 (600mL) and hexane (l.2L) were added and the mixture was washed with brine (l.6L) 

and water (I.SL), dried overNa:zS04 and filtered. The solution was concentrated and 

the residual brown solid was recrystallized from hexane to give the title compound 
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(66 g). The impure fraction from the mother liquor was flash cbromatographed (8% 

EtOAc in hexane) to give an additional quantity of desired product (12.5 g, combined 

yield of 99%). MS (DCIINH3) m/e 2SS (M+H)+. 

Example 340B 

I-Methyl-S-triisopropylsilyl-5-indolethiol 

Potassium hydride (35% in mineral oil, 12.03 g, 0.1 OS mol) was charged to a 

250 mL RBF and was washed with dry THF (2x50mL). The resultant KH powder 

10 was then suspended in dry THF (75 mL). and cooled to S °C. TriisopropylSI1ylthiol 

(20.0 g, 0.105 mol) was slowly added via syringe over a period of 15 minutes. 

Vigorous escape of hydrogen gas was observed with addition of the tbiol. The 

suspension was stirred at 5°C for I our and became homogenous. After another hour 

stirring at room temp_erature, this solution was cannulated to a THF solution (lOOmL} 

15 containing Example 340A (24.5 g. 95.5 mmol) and 

tetrakis(triphenylphosphine)palladium{O) (2.2 g, 1.91 mmol). The yellow suspension 

was stirred at 70°C for 1 hour. After cooled, ether and hexane were added, and the 

mixture was washed with brine, dried {N&:iS04) and concentrated. The residual oil 

was purified by fl.ash chromatography (silica gel, 3% EtOAc in hexane) to give the 

20 title compound (26.7 g, 880.41). MS (DCIINH3) m/e 320 (M+H)+. 
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Cl 
HO~CI 

~ Br 

Example 340C .. . 

4-Bromo-2.3-dichlonmhenol 

PCT/US00/418895 

To a solution of 2,3-dichlorophenol (200 g, 1.227 mol) in dichlorometbane 

5 (800 mL), at 0 °C was added dropwise bromine (196.lg, 1.227 mol) :from a dropping 

10 

funnel within 1 hour. The red solution was stirred overnight (0°C - rt}, and washed 

with 10% NaHS03• The organic phase was dried over NaiS04, and concentrated. The 

residual white solid was recrystallized :from hexane to give example 340C as white 

needles (207g, 70%). MS (DCl/NH3) m/e 241 (M+H)+. 

. Cl 

HO~CI 
~OCH3 

0 

Example 340D 
-· 

Methyl 2.3-dichloro-4-hydroxvohenylacrylate 

A 1 L RBF was charged with Example 340C (48.4 g, 0.2 mol). P«fi(dba)3 (4.6 

15 g, 5 mmol), (Tol)3P (4.66 g, 15.2 mmol), and purged with nitrogen. Dry DMF (300 

mL), methyl acrylate (51.66 g, 0.6 mol) and triethylamine (84 mL, 0.6 mol) were then 

added. The reaction mixture was purged with nitrogen and stirred at 100°C (oil bath) 

for 16 hours. After cooled to room temperature, a lot of white crystalline material 

formed. Ethyl acetate (500 mL) and brine (not saturated, 800 mL) were added, and 

20 stirred. The white crystalline material dissolved. A little insoluble black solid (Pd) 
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was filtered off. To the solution was then added, with stirring, saturated NaCl 

solution (2 L) and hexane (SOOmL). The mixture was stirred for 1 hour. The formed 

yellowish solid was collected by filtration, washed with water ( 400 mL ), acetoni1rile 

(SO mL) and 1 :1 ethyl acetate/hexane (500 mL ), and dried to give pure desired 

5 compound (44.99g, 91%). MS (DCI/NH3) mle 141 (M+H)+. 

Cl 
TfOACI 

~OCH3 
0 

Example 340E 

Methyl 2.3-dichloro-4-trifluoromethane sulfonylcm:phenylaqylate 

10 To a suspension of Example 3400 (18.62 g, 75.4 mmol) in pyridine (150 mL) 

at 5°C was added trifluoromethylsulfonyl anhydride (25.53 g, 90 mmol) very slowly. 

The suspension was stirred at 5 "C for 1 hour and became homogeneous. The solution 

was kept at 5 °C for 2 hours ~d at room temperature for 20 minutes. Ether (700mL) 

was added and the mixture was washed 10%HC1 (700 mL)/brine (300 mL), 10%HC1 

15 (100 mL)/brine (900 mL), and brine (500 mL). The organic phase was dried (N~S04) 

and concentrated to give the title compolllld (24.86 g, 87%). MS (DCl/NH3) mle 319 

~S~Cl 
'N~ ~OH 
' 0 
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Example 340F 

C1-Methylindol-5-yllC2.3-dicbloro-4-( E-(carboxvethenvl)phenyll sulfide 

To a solution of Example 340B (38.5 g, 0.12 mol) and Example 340E (30.3 g, 

o.os·mol) in dry N-methylpyrrolidinone (300 mL) was added CsF (18.2 g, 0.12 mol) 

5 at 5°C under nitrogen atmosphere. After 1 hour stining at the same temperature, the 

cooling bath was removed, and the mixture was stirred at room temperature for 0.5 

hour. Ethyl acetate (800 mL) was added, and the mixture was washed with brine and 

water, and concentrated. The residual oil was separated by flash chromatography 

(20% EtOAc/hexane) to give a yellow solid (30 g) .. 

10 This yellow solid was dissolved in THF (150 mL), and was added a solution of 

LiOH (4.0 g, 0.16 mol) in ffzO (50 mL). The mixture was stirred at room temperature 

for 1 hour and more water (100 mL) was added to form a transparent solution. After 

overnight stining the solution was acidified with 10 % aq. HCl. The mixture was 

concentrated under reduced pressure to about 100 mL. The formed solid material 

. 15 .. was colleeted by filtration, washed.with water·(200 mL), acetonitrile (30 mL), 1:1 

20 

. ether/hexane, and dried to give the title compound (22.3 g, overall 74%). MS 

(DCl/NH3) mle 378 (M+H)+. 

Cl o 

ccrS~CI cfacH3 I~ A N N 
I 0 

Example 340G · 
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Cl-Methylindo1~5-yl)[2.3-dichloi"o-4-( E-« 4-carbomethoxvoiperidin-1-

yllcarbonyllethenyl)phenyll sulfide 

To a solution of Example 340F (9.5 g~ 25.1 mmol) and methyl isonipecotate 

(7.19 g, 50.2 mmol) in DMF (70 mL) was added EDC (9.64 g, 50.2 mmol), HOBt 

5 (6.78 g, 50.2 mmol) and triethylamine (7.0 mL, 50.2 mmol). The reaction mixture 

10 

was stirred at room temperature for 15 hours. Ethyl acetate (800 mL) was added, and 

the mixture was washed with brine, ai1.d concentrated. The.residue was purified by 

flash chromatography (60% EtOAe in hexane) to give example 340G as white powder 

(10.86 g, 94%). MS (ESI} mlz 503 (M+H)+. 

Cl O 

~S~CI ~ONa 
"N--V ~NJ 
I 0 

Example340 

O-Methylindol-5-yllf2.3-dicbloro-4-{ E-«4-carboxypiperidin-1-

yllcarbonyllethenyl)phenyll sulfide. sodium salt 

15 To a suspension of Example 340G (11.8 g, 23.6 mmol) in THF (150 mL) was 

added a solution of lithium hydroxide monohydrate (1.98 g, 47.2 mmol) in H20 (30 

mL). The mixture was stirred at room temperature overnight. Water (120 mL) was 

added and formed transparent solution was stirred for an.other hour before 10% HCl 

(30 mL) was added. The mixture Wli;S. concentrated under reduced pressure to about 

20 120 mL. The formed solid material was collected by filtration, washed with water, 

acetonitrile, and dried to give a white solid (11.0 g). 
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10.50 grams of the solid was s~pended in methanol (60 m.L), and was treated 

with a solution NaOH (0.859g) in methanol (20 mL). After all of the solid material 

went into solution, the solvent was removed under reduced pressure. The residual 

yellow oil was triturated with ether, and dried to give the title compound as yellow 

5 powder (1133 g, 95%). 

Example341 

(2-Ethoxvohenyl}-[2.3-dichloro-4<E-ff 4-carboxypiperidin-1-yl)carbonylletb.enyll 

phenyll sulfide 

10 The title compound was prepared according to the procedures of Example 310, . 

.. . substituting 2-ethoxybenzenethiol prepared according to the procedures of Example 

97A. 1H-NMR (CD30D, 300 MHz) Potassium salt l> 1.20 (t, J=7Hz, 3H), 1.55-1.72 

(m, 2H), 1.88-1.98 (m, 2H), 2.32 (m, lH), 2.88 (t, J=12Hz, lH), 3.20 (t, J=12 Hz, HI), 

4.05 (q, J=7Hz, 2H), 4.14 (d, J=12 Hz, lH), 4.48, (d, J= 12 Hz, lH), 6.64 9d, J=9Hz, 

15 ·· · lH), 7.00-7JS (m, 3H), 7.44-7.50 (m,-2H), 7.56 (d, J=9Hz, lH), 7.90 (d, J==15 Hz, 

lH) Anal. Calcd. for Cnff22KC12N04S 0.5 H20: C, 52.37, H, 4.39, N, 2.66. Found: 

C, 52,23; H, 4.56; N, 2.49. 

Example342 

20 C2-Ethoxyphenyl}f2.3-dichloro-4CE-ffmorphoHn-1-yllcarbonyllethenyllphenylJ 

sulfide 

The title compound was prepared according to the procedures of Example 310, 
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substituting 2-ethoxybenz.enethiol prepared according to the procedures of Example 

97A. 1H-NMR (CDCI) 300 MHz) S 1.25 (t, J=7Hz, 3H), 3.55-3.80 (m, SH), 4.05 (q, 

J=7Hz, 2H), 6.63 (d, J=9Hz, lH), 6.11 (d~ 1=15 Hz, lH), 6.95-7.03 (m, 2H), 7.26 (d, 

J=9Hz, lH), 7.39-7.50 (m, 2H), 7.99 (d, J=lS Hz, lH) Anal. Calcd. for 

5 <;1H21Cl2N03S: C, 57.54; ~ 4.82; N, 3.20. Found: C, 57.55; H, 4.77; N, 3.14. 

Example343 

(2-Ethoxyphenyl)-£2.3-dichloro-4(£.[(3-carboxypiperidin-1-yl)carbonyllethenvll 

phenyl] sulfide 

10 The title compound was prepared according to the procedures of Example 310, 

substituting 2-ethoxybenzenethiol prepared according to the procedures of Example 

97 A. 1H-NMR (CD30D 300MHz) 8 1.20 (t, J=7Hz, 3H), broad peaks totaling 9 

protons at 1.4-1.95, 2.0-2.14, 2.22-2.35, 2.75-3.134.10-4.34, 4.69-4.76, 4.05 (q, 

J=7Hz, 2H), 6.64 (d, J=9Hz, lH), 7.(>3 (t, J=8Hz, lH), 7.10 (d, J=9Hz, lH), 722 (d, 

15 ·· J=lS Hz,-1H),-7.45-7.50"(m;·2H), 7:62 (d, J=9Hz, 1H), 7.80(d,1=15 Hz, lH}. The 

acid (303 mg, 0.63 mmol) was di$solved in 3 mL of methanol. A solution of KOH 

(0.60 mmol) in 1 mL of methanol was added. The resultant solution was stirred for 5 

min and concentrated in vacuo. Ether (5 niL) was added, and the mixture was stirred 

for 1 hr. The resultant powder waS c01lected by filtration and dried under vacuum at 

20 60C to give 307 mg of a solid, water-soluble product Anal. Calcd. for 

~Ji22KC12N04S 0.5 "20; C, 52.37; H, 4.39; N, 2.66 . Found: C, 52.20; H, 4.65, N, 

3.04. 
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Example344 

C2-lsopropylpheny1)[2-nitro-4-C E-CC3-carboethoxmmolidin-l-yllcarbonyllethenyll 

phenyll sulfide 

S Prepared according to the procedures of Example 71, giving a yellow· solid. 

1H NMR (DMSO-~ 300MHz) 5 1.14 (d, J = 7.0 Hz, 6H); 1.20 (t, 1= 7.0 Hz, 3H); 

1.92-2.30 ( m, 2H); 3.10-4.01 (m, 6H); 4.06-4.17 (m, 2H); 6.64 (d, J = 8.5 Hz, lH); 

7.06-7.17 (m, lH), 7.34-7.62 (m, SH); 7.88-7.96 (m, lH); 8.62(dd,1 == 1.5, 8.5 Hz, 

lH). MS (APCI) (M+H)+ at m/z 469. Anal calcd for C25HnN°2S10 5: C, 64.08; H, 6.02; 

10 N, 5.98. Found: C, 64.12; H, 5.98; N, 5.89. 

Example345 

C2-Isopropylphenyl}[2-nitro-4-C E-((3-carboxypyrrolidin-1-yllcarbonyllethenyl) 

phenyll sulfide 

15 Prepared according to the procedures of Example 7 l, giving a yellow solid. 

1H NMR (DMSO~. 300MHz) 5 1.14 (d, J = 6.8 Hz, 6H); 1.92-2.24 ( m, 2H); 3.01-

3.92 (m, 6H); 6.64 (dd, J = 1.7, 8.5 Hz, lH); 7.04-7.16 (m, lH), 7.33-7.61 (m, SH); 

7.87-7.95 (m, lH); 8.61 (dd, 1 = 1.7, 8.5 Hz, lH). MS (APCI) (M+H)+ at m/z 441. 

Anal calcd for ~28105: C, 62.71; H, 5.49; N, 6.36. Found: C, .62.47; H, 5.39; N, 

20 6.09. 

Example346 
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C2-lsoprqpylphenvllf2.3-ditluoro-4-C E-ff3-carboetboxypiperidin-1-

yl)carbonyl>ethenyll phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1H NMR (DMSO-~ 300MHz) 8 1.18 (d;. J = 7.0 Hz, 6H); 1.10-1.22 (m, 3H); 1.30-

5 2.07( br m, 4H); 2.S0-3.45 (br m, 3H); 3.SS-4.47 (br m, SH); 6.62-6.72 (m, tH); 7.23-

7.73 (m, 7H). MS (APCI) (M+H)+ atm/z474. 

10 

15 

Example347 

(2-Isoj?ropylphenyll[2.3-difluoro-4-( E-ff3-carboxypiperidin-1-vllcarbonyllethenvl) 

phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

1HNMR(DMSO-~, 300MHz) 8 1.18 (d, J= 7.0 Hz, 6H); 1.30-2.03 (brm, 4H); 2.25-

3.50 (br m, 4H); 3.87-4.51 (hr m, 2H); 6.62-6.72 (m, lH); 7.23-7.73 (m, 7H). MS 

(APCI) (M+H)+ at m/z 446. 

Example348 

(2-Isopropylphenyl)f2.3-difluoro-4-( E-« 4-carbomiperidin-l-yDcarbonyl)ethenyl) 

phenyl] sulfide 

Prepared according to the procedures of Example 71, giving a yellow solid. 

20 1H NMR (DMSO-~, 300MHz) 8 1.18 {d, J = 6.8Hz, 6H); 1.30-1.91 ( br m, 4H); 2.50-

3.50 (br m, 4H); 4.02-4.34 (br m, 2H); 6.62-6.72 (m, lH); 7.23-7.73 (m, 7H). MS 

(APCI) (M+H)+ at m/z 446. 
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Example349 

<Benzodioxan-6-ylll2-1ritluoromethyl-4-CE-(C3-ethoxycarbonylp,yrrolidin-1-

yllcarbonyllethenyll phenvll sulfide 

5 The title compound was prepared according to the procedures of Example 1. 

1H NMR ccnc13, 300MHz)a1.11 cs. IH), 1.62 {d, IH, J = ts.4 Hz) 7.42 Cd. 1H, J = 

8.S Hz), 7.06 {d, lH, J = 2.1Hz),6.98.;.7.04 (m, 2H), 6.91 (d, lH, J = 8.1Hz),6.68 

{dd, lH, J = 3.3, 15.3 Hz), 4.30 {m, 4H), 4.19_(q, 2H, J = 7.0 Hz), 3.56-3.92 (m,_4H), 

.3.06-3.24 {m, lH),2.10-2~35 (m, 2H), L28and1.29 (twot, 3H, J= 7.2 Hz). MS (ESI) 

10 m/z 508, 1015. 

Example350 

CBenzodioxan-6-yD[2-1ritluoromethyl-4-CE-CC3-carboxvoyrrolidin-1-

yl>carbonyllethenvll phenyll sulfide 

15 ·The title compound was prepared by hydrolysis ofthe compound of Example 

20 

349 according to standard procedures. 'H NMR (DMSO-~, 300 MHz) 6 8.10 ( d, lH, 

J = 9.9 Hz), 7.84 (t, lH, J == 7.8 Hz), 7.46 (d, lH, J = 15.3 Hz), 7.10 (d, IH, J == 15.3 

Hz), 6.97-7.06 {m, 4H), 4.30 (m, 4H), 3.50 {br, overlapped with water residue peak), 

3.00 (m, lH), 2.10 {m, lH), 2.00 {m, lH). MS (ESI) m/z-478, -957. 

Example 351 
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<2-Methoxyphenyllr2-chloro-3-tritlooromethyl-4-( E-CC 4-carboethoxypiperidin-1-

y1)carb()nylletheny1) phenyll sulfide 

Example 351A 

5 3-Chloro+hmxy-2-l1rifluorontethyllbenmldehyde 

Chloroform (6.7g, 2.0 eq.) was added dropwise to a stirred mixture of Ca(OH)2 

(8.95~ 120 mmol.), ~C03 (13.Sg, 98 mmol.), 2-chloro-3-(trifluoromethyl)phenol 

(5.0g, 22 mmol.), and H20 (50 mL) at 60°-70° over 2 h. The reaction mixture was 

cooled, and acidified with cone. HCl. The product was extracted into EtOAc and dried 

10 over NaiS04• Solvent was evaporated, the crude product was separated and purified 

through a silica column, eluting with hexane and EtOAc (3 :2) to give 580 mg (10%) 

of the title compolllld. 

Example 351B 

15 · (2-Methoxyphenyllf2-chloro-3-triflooromethyl-4·{E:carbotj'ethen)rl) phenyl) sulfide 

The title compound was prepared according to the procedures described in 

Example 310, substituting the compound ofExample 351A for 4-hydroxy-2,3-

dichlorobem.aldehyde. 

20 Exanmle 351C 

(2-Methoxvnhenyl)[2-cbloro-3-trifluoromethyl-4-( E-ff 4-carboeilioxypiperidin-1-

yl)carbonyl)ethenyl> phenyl) sulfide 
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To the acyl chloride (37 mg, 0.1 mmol) prepared from the compound of 

Example 35 lB, as a solution in CH2Cl2 was added 1.2 eq. of ethyl isonipecotate and 

1.2 eq. ofHunig's base. The mixture was stirred at room temperature for 20 min., 

-90% of the solvent was removed in vacuo, and the resultant solution was loaded on a 

5 silica column to elute with hexane and EtOAc (3:2) to give 51mg (98%) of the title 

compound. 1H-NMR(CDC13, 300MHz) 81.25 (t, J==7.5Hz, 3H), 1.65-1.78 (m, 2H), 

1.92-2.02 (br, 2H), 2.51-2.60 (m, lH), 2.93-3.24 (br, 2H), 3.82 (s~ 3H), 3.88-3.96 

(m,lH), 4.15 (q,J==7.SHz, 2H), 4.40-4.50 (br, lH), 6.48 (d, J==15Hz, lH), 6.72 (d; 

J==9Hz, lH), 7.02 {d, J==7.5Hz, 2H), 7.12 (d, J==9Hz, lH), 7.49 (t, J==9Hz, 2H), 7.~6 

10 (qq, J==4.5Hz, lH). MS (DCl/NH3) m/e 528 (M+Hr. 

Example352 

C2-Methomhenyl)[2-cbloro-3-trifluoromethyl-4-( E-(( 4-carboethomiperidin-1-

yllcarbonyllethenyl) phenyll sulfide 

15 The compo1111d of Example 351 was hydrolyzed b,: aq. NaOH in EtOH at rt. to 

give 90% yield of the title compound. 1H NMR(DMSO, 300MHz) 8 1.37-1.52 (br. 

2H), 1.78-1.86 (br. 2H), 2.45-2.55 (m, lH), 2.83 (t, J==12Hz, lH), 3.17(t, J=13.5 Hz, 

lH), 3.80 (s, 3H), 4.07 (d, J==l2Hz, lH), 4.26 (d, J=l3.5Hz, lH), 6.75 (d,J==9Hz, lH), 

6~98 (d, J==15Hz, lH), 7.1 l(t, J==9Hz, lH), 7.26 (d, J==9Hz, lH), 7.53 (d, J==7.5Hz, lH), 

20 7.62 (d, J=9Hz, 2H), 7.70 (qq, J==4.5Hz, lH}. MS (DCI/NH3) mle SOO(M+H)+ . 
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Bxample353 

(2-Methoxvohenyl)[2-chlor0-3-tritluoromethyl-4-C E-ffmor;pholin-1-

xncarbonytlethenyl} phenyl] sulfide 

Prepared according to the procedures of Example 351, giving 50 mg (91 %) of 

S the title compound. 1H-NMR (CDCl3, 300MHz) 8 3.56-3.62 (br m, 2H), 3.67-3.77 (br 

10 

m, 6H), 3.85 (s, 3H), 6.45 (d, J=l5Hz, lH), 6.73 (d, J=9Hz. lH), 7.03 (d, J=9Hz, 2H), 

7.09 (t, J=9Hz, lH), 7.52 (d, J=9Hz, 2H), 2.93 (qq, J=6Hz, lH). MS (DCI/NH3) mlz 

458(M+Ht. 

·Example 354 

<Benzodioxan-6-yl) [ 4-( E-(( 4-carboxmiperidin-1-yll carbonyl)ethenyllnaphthyij 

sulfide 

The methods of Example 310 and 311 were used to convert 4-hydroxy-2-

naphthaldehyde and 6-benzodioxanethiol to the desired product as a yellow solid. 1H 

15 NMR (DMS-d6;· 300MHz) a 1.50 (br s, 2H), · l .83-1.92 (m, 2H), 2.5-2.6 (m, lH), 2.85-

2.95 (m, lH), 3.18-3.29 (m, lH), 4.22 (hrs, SH), 4.30-4.38 (m, lH), 6.87-6.92 (m, 

3H), 7.38 (d, J=lSHz, lH), 7.45 (d, J=7.SHz, lH), 7.64-7.70 (m, 2H), 7.93 (d, 

J=7.5Hz, lH), 8.20-8.45 (m, J=3H). MS( ES:r+) m/z 476 (M+H)+. Anal calcd for 

~1H2sNO,s·o.6m20: C, 66.50; H, 5.44; N, 2.87. Found: c, 66.56; H, 5.81; N, 2.49. 

20 

~S~CI >=o 
CH30 Cl aO NH 

V ~N ~ 
0 
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Example355 

(2-Methoxvohenyll f23-dichloro-4-C E-U4-(spito-hydantoin-5-yl)-piperidin-1- · 

yl)carbonyl>ethenyllnhenyll sulfide 

The title compound was prepared from Example 31 OC, using the procedures 

5 described in Example 340 and substituting methyl isonipecotate with piperadine-4-

spiro-5' -hydantoin, which was prepared according to a literature method (Wysong, C., 

et al, J. Org. Chem. 1996, 7650). 1 H NMR (300 MHz, DMSQ-d6) a 1.65 (m, 2H}, 

1.75 (m, 2H), 3.05 (m, IH), 3.50 (m, IH), 4,12 (m, IH), 4.20 (m, IH), 6.56 {d, 

J=6.5Hz, lH), 7.10 (t, J=8.0Hz, IH), 7.22 (d, J=8.0 Hz, lH}, 7.28 (d, J=l5.6 Hz, IH), 

10 7.49 (dd, J=8.0, 1.7Hz, lH), 7.56 (t, J=8.2Hz, lll), 7.76 (d, J=15.6Hz, lH}, 7.84(d, 

J=8.6Hz, IH), 8.58 (s, lH), 10.'i3(s, lH). MS (ESij m/z 504 (M-H)-. 

Example356 

15 C2-Methmo:phenyl) [2.3-dichloro-4-C E-C 4-C2-C2-hydroxvethoxy)ethyl)piperazin-1-

yl)carbonyl)ethenyl)phenyll sulfide 

The title compound was prepared from Example 31 OC by the procedures 

described in Example 340 and substituting methyl isonipecotate with N-[2-(2-

hydroxyethoxy)ethyl]piperazine. 1 H NMR (300 MHz, DMSO-d6) 8 3.10 (m, 2H}, 

20 3.50 (m, 4H), 4.50 (m, 2H), 4.70 (s, lH), 6.57 (d, J=8.5Hz, Ul), 7.09 (t, J=8.0Hz, lH), 

7.23 (d, J=8.0Hz, lH), 7.26 (d, J=15.5Hz, lH), 7.49 (dd, J=7.8,.1.7Hz, lH), 7.57 (t, 
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J=8.2Hz, lH}, 7.78 (d, J=15.6Hz, lH), 7.80 (d, J=7.8Hz, lH). MS (ESI") mlz 545 (M-

CHaO Cl 

~S~CI ('N-" 

V ~N~ 
0 

5 Example357 

(2-Methoxmhenyl)[ 2.3-dichloro-4-( E:{! 4-ethyloiperazin-1-

yllcarbony1lethenyl)phenyll sulfide 

The title compOlmd was prepared from Example 31 OC by the procedures 

described in Example 340 and substituting methyl isonipecotate with 1-

10 ethylpiperazine. lH NMR (300 MHz, CDC13) 8 1.09 (t, J=7.1Hz, 3H), 2.42 (q, 

15 

J=7. l~ 2H), 2.47 (m, 4H}, 3.60 (m, 2H}, 3.75 (m, 2H), 3.82 (s, 3H), 6.56 (d, 

J=8.5Hz, lll), 6.74(d, J=15.3Hz, lH), 7.02 (m, 2H), 7.26 (d, J=8.5Hz, lH), 7.46 {m, 

2H), 7.94 (d, J=IS.SHz, lH). MS (ESf) mlz 451 (M+H)+. 
. . . . -· 

Example358 

(2-IsopropylphenyD[ 2.3-dichloro-4-( E·{( 4-(2-(2-hydroxyethoxylethyl)piperazin-l-

y1)carbonyl)ethenyl)pbeny1] sulfide 
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The title compound was prepared :from the cinnamide _acid of Example 331, 

using the procedures described in Example 340 and substituting methyl isonipecotate 

with N-[2-(2-hydroxyethoxy)ethyl]piperazine. 1 H NMR (300 MHz, DMSO-d(j) 8 

1.18 (d, 6H), 3.0 (m, 3H), 3.30 (m, 2H), 3.50 (m, lOH), 3.80 (m, 2H), 4.50 (t, IH), 

5 6.45 (d, Ill), 7.30 (d, lH), 7.35 (dd, lH), 7.55 (d, 111), 7.60 (m, 2H), 7.75 (d, lH), 

10 

7.80 (d, lH). MS (ES!} mlz 523 (M+H)+. 

Example359 

<Benzodioxan-6yllC2.3-bis(trifluorometbyll-4~CE-« 4-carboxmiperidin-1-

·yl>carbonyJlethenyl)phenyllsul:fide 

Example 359A 

1-Methyl-2.3-bisCtritluoromethyI>-7-oxabicyclo[2.2. llhepta-2.5-diene 

Hexafluoro-2-butyne (21.0 g, 0.13 mol) was transferred into a reaction bottle 

15 and added 2-methylfuran (12.86 g, 0.157 mol). This resulting mixture bottle was 

sealed and heated for 15hr.at120 °C. After cooling, the excess 2-methylfuran was 

rotoevaporated in vacuo at rt, to give crude title product (29 g, 92%), which was used 

directly. 

20 Example 359B 

4-Methyl-2.3-bis<trifluoromethyllphenol 
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A mixture of Example 3S9A (12.0 g, 0.05 mol) and boron trtluoride-diethyl 

ether complex (150 ml) was stirred at room temp ovemight, then neutralized· carefully 

with 20% aqueous potassium carbonate, then the mixture was extracted with ether. 

The ether layer was dried over MgS04 and evaporated under reduced pressure to 

5 afford 10.4g (85%) of the title compoWld. 

Biample 359C 

4-f 4-Bromobemene sufonvloxY..2.3-bisCtritluommethyl)Jbenzylbromide 

The phenol compound ofExample 359B (10 g, 0.04 mol) was treated with 4-

10 bromobe117.enesulfonyl chloride (11.0 g, 0.043 mol) and Hunig's base (5.56 g, 0.043 

mol) in CH2Cl2 (150 ml). The solution was washed with water, brine and dried over 

MgS04• After evaporating the solvent, N-bromosuccinimide (7.3 g, 0.04 mol) and 

benzoyl peroxide (200 mg) were added and the mixture was suspended in CCl4 

(lOOml). The resulting mixture was rCfllix:ed for 13 hr. When the reaction was 

15 cooled, the white solid was ftltered .and waShed With CCI4 to afford the crude title 

compound. This crude product was used for next step without further purification. 

Example 359D 

4-Hydroxy-2.3-bis(trtluoromethyl)benzaldehyde 

20 The crude product of Example 359C was dissolved in 60 ml of DMSO and 20 

ml of CH2Cl2, and 12 g oftrimethylamine N-oxide added. The resulting mixture was 

stirred at rt for 2.5 hr. The reaction mixture was poured into an ice cold 50% saturated 
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aqueous NaCl solution (200 ml) and extracted with ether (3X100 ml). The combined 

organic layer was washed with brine and dried over ~azS04• After evaporation of 

solvent, the product was purified by column chromatography, eluted with 

hexane:EtOAc (3:2) to provide 3.0 g of the title compound, plus 4.0 g of recovered 4-

5 [4-bromobenzenesulfonyloxy-2,3-bis(trfluoromethyl)]toluene. 

Example 359E 

<Benzodioxan-6-yl)-[2.3-bisCtrfluoromethyll+CE-carboetheuyllphenyllsulfide 

The title compound was prepared according to the procedures described in 

10 Example 330, substituting the compound ofExample359D for 4-hydrox-2,3-

dichlorobemaldebyde. 

Example 359F 

<Benzodioxan-6yl)[2.3-bisCtrifluommethyl>-4-<E-«4-carboxvoiperidin-1-

15 ·yl)carbonyDethenyl)pheuyljsulfide 

The title compound was prepared from Example 359E by the procedures 

described in Example 330, giving a white solid. 1H NMR (CD30D, 300MHz) 5 

l.65(br s, 2H),l.93-2.04 (m, 2H), 2.57-2.65 (m, HI), 2.95-3.05 (m, IH), 3.25 (m, IH), 

4.12 (m, lH), 428 (m, 4H), 4.41 (m, lH), 6.92-7.03 (m, 4H), 7.25 (d, J=9Hz, lH), 

20 7.72 (d, J=9Hz, IH),. 7.72-7.81 (m, lH). MS (ESI) m/e 562 (M+Ht. Anal calcd for 

~H21N05F6S: C, 53.48; H, 3.77; N, 2.49. Found: C, 53.42; H, 3.69; N, 2.25. 
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~~a ~N~OH 
v~~_)Ho 

0 

·Example 360 

(2-Methoxyphenyl) £2..3-dichlore-4-CB={{4-CcarbGxymethylamino)carbonyl-mperidin­

l -yllcarbonyllethenyl)phenyl] sulfide 

~s~a ~'lfo' 
V ~~_J ~o 

0 

Example 360A 

{2-Methoxypheeyl)[23-dichloro-4-CE={C4{methylaminomethylcarboulate)carbonyl-

piperidin-1-yl)carbonyl)ethenyl)phenyl]sulfide 

10 The title compound was prepared by the procedure described in Example 363 

using glycine methyl ester as ~e coupling substrate. HPLC (Supelco C-18 column, 

water:acetonitrile 50:90- 90:50, 9 minUte elution, flow rate 1.5 mL/min, rt= 6.11 min. 

MS (APCI) m/e 537 (M+Hr; 

1H NMR (300 MHz, DMSO-~) a 1.46(m, 3H), 1.78(br d, 2H), 2.79(m, lH), 3.lS(m, 

15 lH), 3.62(s, 3H), 3.80(s, 3H), 3.83{d, 2H), 4.20(m, IH), 4.40(m, lH), 6.58(d, lH), 

7.09(t, lH), 7.22(d, lH), 7.25(dd, lH), 7.48(d, 111), 7.56(t, lH), 7.72(d, lH), 7.8l(d, 

lH), 8.28(t, llI). Anal calcd for CiJi26Cl2N20sS·I.3 H20: C, 53.54; H, 5.14; N, 4.99. 

Found: C, 53.49; H, 4.88; N, 4.75. 



W000/59880 PCT/US00/08895 

308 

:lsAc1 ~N~oH 
v~~~HO 

0 

Example 360B 

(2-MetboKY,Phenyll £2.3-dichloro-4-IB-CC+<carboxym.etbylamino)carbonyl-piperidin-

1-yI>carbonyllethenyl)phenyll sulfide 

5 The title compound was hydrolyzed as descn'bed in E~ple 340H. HPLC (Supelco 

C-18 column, water:acetonitrile 90:0- 0:90, 30 minute elution, flow rate 0.8 mL/min) 

rt 26.14 min. 1H NMR (300 MHz, DMSO-~) B 1.46 (m, 2H}, 1. 75 (m, 2H), 2. 73 (m, 

lH}, 3.12 (m, lH}, 3. 70 (m, 2H}, 3. 79 (s, 3H}, 4.02 (m, lH}, 4.20 (m, lH}, 4.41 (m, · 

lH}, 6.65 (d, lH}, 7.09 (dt,lH}, 7.22 (d, lH}, 7.25 (dd, lH), 7.48 (dd, lH}, 7.58 (m, 

10 lH}, 7.72 (d, lH}, 7.82 (d, lH), 8.11 (m, lH). MS (APCI) mle 523 (M+H)+. 

Example361 

(2-Methoxyphenyll [2.3-bis(trifluoromethyll-4-CE-CC 4-carboxymethylpjperazjn-1 .. yD 

carbonyllethenyllphenyllsulfide 

15 The title compound was prepared according to the procedures of Example 22, 

employing the compound of Example 3590 as starting material, to give a whj.te solid. 

1H NMR (CD30D, 390 MHz) B 3.07-3.12 (m, 4H}, 3.48 (s, 2H}, 3.74 (s, 3H}, 3.89 (br 

s, 4H}, 6.99-7.18 (m, 4H}, 7.53 (d, J=9Hz, 2H}, 7.72 (d, J=9Hz,1H), 7.78-7.88 (m, 

lH). MS (ESI) m/z 549 (M+H)+. Anal calcd for C2c;H26F~204S·0.9HAc: C, 51.43, H, 

20 4.28, N, 4.65. Found: C, 51.48, H, 4.12, N,4.45. 
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Example362 

(2-Methoxyphenyl) [2.3-bis(tritluoromethyl}4-<E-(( 4-N-(2-hydroxyethyl)piperazin-1-

yllcarbonfl)ethenyl)phenyllsulfide 

The title compound was prepared by the procedures described in Example 356, 

5 employing the compound of Example 3590 as starting material to give an oil. 1H 

NMR (CDC13, 300 MHz)~ 2.68 (br s, 6H), 3.71 (br s, 4H), 3.80 (br s, SH), 6.55 (d, 

J==15Hz, lH), 6.93-7.02 (m, 2H), 7.10 (d, J=9Hz, lH), 7.35 (d, J=9Hz, lH), 7.41-7.50 

(m, 2H), 7.82 (qq, J=lSHz, lH). MS (ESI) m/z 535 (M+Hf. Anal calcd for 

C24H24F6N20 3S·HCI: C,50.49; H, 4.41; N, 4.91. Found: C, 50.72; H, 4.70; N, 4.55. 

IO 

Example363 

O-Methylindol-5-yl) [2.3-dichloro-4-( E-(( 4-(carbo-2.3-

dihvdroUPI'O.Pvlamino}piperidin· l-v!)carbonyl)etb.enyl)phenyll sulfide 

To a solution ofExample 340H (lOOmg, 0.2 mmol) and 3-amino-1,2-

15 propanediol (37.4 mg, 0.41 mmol) in DMF (3 mL) was added EDC (78 mg, 0.41 

mmol), HOBt (55 mg, 0.41 mmol) and triethylamine (0.057 mL, 0.41 mmol). The 

reaction mixture was stirred at room temperature for 1 S hours. Ethyl acetate (60 mL) 

was added, and the mixture was washed with brine. The aqueous phase was extracted 

with 10% MeOH in methylene chloride. The combined organic phases were 

20 concentrated to diy. The residual material was triturated with water, filtered, washed 

with water, acetonitrile and ethyl acetate, and dried to give example 363 (92 mg, 

80%). 1 H NMR (300 MHz, DMSO-d6) a 1.44 (m, lH), 1.72 (m, lH), 2.41 (m, lH), 
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2.70 {t, lH), 3.00 (m, 2H), 3.20 (m, 2H), 3.27 (m, 2H), 3.50 (m, 2H), 3.90 (s, 3H), 

4.18 (hr d, lH), 4.40 (br d, lH), 4.50 (t, lH), 4.77 (d, lH), 6.40 (cl, lH), 6.58 (d, lH), 

7.19 (d, lH), 7.35 (d, lH}, 7.S O(d, lH), 7.66 (d, lH), 7.70 (m, 2H), 7.80 (t, 111), 7.88 

S C, 57.19; H, 5.24; N, 7.41. Found: C, 57.07; H, 5.22; N, 7.13. 

10 

15 

Example364 

(2-Methoxyphenyl) £2.3-dichloro-4-(E-( 4-(2.3-dihydroxypronionyl)piperazin-1-

yllcarbonyllethenyl)phenyl] sulfide 

Examp~e 364A 

(2-Methoxyphenyl)[ 2.3-dichloro-4-C E-CCpiperazin-1-yllcarbonyllethenyl)phenyl] 

sulfide 

The title compound was prepared by the procedures described in Example 

3400 substituting methyl isonipecotate with piperazine. MS (DCl/NH3) m/e 423 



~~ ........ 
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Example 364B 

(2-Methoxy,phenyll C2.3-dichloro+< E-(4-(2.3-dihydroxyprqpionyl).ph>erazin-1-

yllcarbonyl)ethenyl)phenyll sulfide 

5 The title compound was prepared by the procedures described in Example 340, 

10 

substituting methyl isonipecotate with Example 364A and substituting Example 340G 

with DL-glyceric acid Ca salt. 1 H NMR (300 MHz, DMSO-d6) b 3.2-3.8 (m, 12H}, 

4.38 (t, IH), 6.58 (d, IH), 7.10 (t, Ill), 7.27 (d, IH), 728 (d, lH), 7.50 (d, lH), 7.60 

(t, IH), 7.79 (d, IH), 7.83 (d, lH). MS (BS:r+) mlz 511 (M+H)+. 

Example365 

C2-Methoxyphenyl) [2,3-dichloro-4-{ E-C 4-(2.3-dihydroxy-3-

carboxvoropionyl)piperazin-1-yllcarbonyl)ethenyl)phenvll sulfide 

15 The title compound was prepared by the procedures described in Example 340 

substituting methyl isonipecotate with Example 364A and substituting Example 3400 

with meso-tartaric acid. 1 H NMR (300 MHz, CDC13) ~ 3. 70 (m, 8H), 4.33 (hrs, Ill), 

4.72 (br s, HI), 6.58 (d. lH), 6.77 (d, lH), 7.03 (m, 2H), 7.25(d, lll), 7.50 (d. IH), 

7.52 (d, HI), 8.00 (d, UI). MS (ESI} mlz 555 (M+H)+. 
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Example366 

Cl-Methylindol-5-yl) [2.3-dichloro-4-CE-<(4-(carboxymethylamino)carbonyl-

5 piperidin-1-yllcarbonvilethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 363 

substituting 3-amino-1,2-propanediol with glycine methyl ester hydrochloride 

followed by hydrolysis. 1H NMR (300 MHz, DMSO-d6) ~ 1.42 (m, 2H), 1.75 (m, 

2H), 2.45 (m, lH), 2.78 (m, lll), 3.10 (m, lH), 3.72 (d, 2H), 3.90 (s, 3H}, 4.18 (br d, 

10 lH), 4.40 (hr d, lH), 6.42 (d, lH), 6.57 (d, lH), 7.18 (d, HI), 7.32 (d, lH), 7.50 (d, 

lH), 7.65 (d, lH), 7.67 (d, lH), 7.70 (m, lH), 7.88 (s,; lH), 8.18 (t, lH). MS (ESl} 

15 

Found: C, 57.17; H, 4.64; N, 7.39. 

Cl 
~syYc1 (Yso3H 
~~ ~N.../ 
' 0 

Example367 

{l-Methylindol-5-yl) [2.3-dichloro-4-CE-« 4-sulfopiperidin-1-

yDcarbonyl)ethenyl)phenyll sulfide 
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The title compound was prepared from Example 340F, by the procedures 

described in Example 3400, substituting methyl isonipecotate with piperadine-4-

sulfonic aeid. 1 H NMR (300 MHz. DMSO-d6) 8 1.40 (m, 2H). 1.90 (m, 2H), 3.03 

(~ lH), 4.10 (m, 3H), 4.42 (br d, lH), 6.40 (d, J=8.8Hz, lH), 6.53 (d, J=3.1Hz, IH}, 

5 7.15 (d, J=15.3Hz, HI), 7.33 (dd, J=8.S, 1.7Hz, lll), 7.48 (~ J=3.1Hz, lH), 7.65 (d, 

J=8.5Hz, lH), 7.67 (d, J=JS.~ IH), 7.74 (d, J=8.8Hz, UI), 7.87 (d, J=l.SHz). MS 

3.73; N, 4.54. Found: C, 47.71; H, 3.84; N, 4.73. 

10 

Examp1e368 

Cl-Methylindol-5-yll [2.3-dichloro-4-CE{4-methvlhomqpiperazjn-1-

ylcarbonyllethenvl>ohenyll sulfide 

The title compound was prepared by the procedures described in Example 

15 3400 substituting methyl isonipecotate with N-methyl homopiperazine. 1H NMR 

(300 MHz, DMSO-d6) () 2.06 (m, 2H), 2.81 (m, 2H), 3.17 (m, 2H), 3.55 (m 3H), 3. 70 

(s, 3H), 3.86 (s, 3H), 4.05 (~ lH), 6.42 (dd, J=8.4,3.3Hz, lH), 6.54 (d, J=3.0Hz, lH), 

7.08 (dd, J=l5.4,7.5Hz, HI), 7.35 (dd, J~8.8,2.0Hz, lH):, 7.49 (d, J=3.0Hz, IH), 7.65 

(d, J=8.5Hz, IH), 7.73 (d, J=8.8Hz, lH),. 7.80 (d, J=1S.2Hz, lH), 7.88 (d, J=2.0Hz, 

49.01; H, 4.00; N, 6.23. Found: C, 48.71; H, 4.09; N, 6.13. 
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~S~CI ('N.Jl......o. 
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0 

.Example 369 

PCT/US00/08895 

C1-Methylindol-S-yl) C2.3-dichloro-4-<E-(4•tetrohydrofuroylpiperazin-1-

yllcarbonyllethenyl),phenyll sulfide 

The title compound was prepared by the procedures described in Example 

340G substituting methyl isonipecotate with 1-tetrahydrofuroylpiperazine. 1 H NMR 

(300 MHz, DMSO-d6) a 1.80 (m, 2H), 2.00 (m, 2H), 3.50 (m, 8H), 3.75 (m, 2H), 3.88 

(s, 3H), 4.68 (t, lH), 6.42 (d, lH), 6.57 (d, lH), 7:19 (d, lH), 7.32 (d, lH), 7.48 (cl, 

10 lH), 7.65 (d, lH), 7.70 (d, lH), 7.75 (d, lH), 7.87 (s, lH). MS (ESI) m/z 544 

59.40; H, 4.94; N, 7.61. 

15 Example370 

(BenMdioxan-6-yll [2-Cbenzodioxan-6-thioxv)±(E-« 4-

momholino)carbonyllethenyllphenyll sulfide 
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Example 370A 

CE)-Moroholino 2;4-difluorocinnamide 

The title compound was proceSsed as reported in Example 1 C substituting 

morpholine (1.04 mL, 11.9 mmol) for the amine and trans-2A-difluorocinnamic acid 

5 (1.00 g, 5.4 mmol) for the carboxylic acid. The title compound was obtained as an 

10 

off-white foam (1.4 g, lOOo/o). 1H NMR (DMSO-~, 300 MHz) d 8.04 (dd, J=lS.26, 

8.82 Hz, lH}, 7.53 (d, J=14.91 Hz, lH), 7.38-7.30 (m, lH), 3.61:.3.48 (m, SH). MS 

(APCI) mlz 254 (M+H)+. 

Example 370B 

MorphoJinyl-<ID-2.4-bisCl.4-benzodioxane-6-mercaptan)cinnamic amide 

Example 370A (233 mg, 1.00 mmol) was combined with cesium carbonate 

(652 mg, 2.00 mmol), 1,4-benzodioxane-6-thiol (370 mg, 2.20 mmol), and DMF (5 

mL). The mixture was processed as reported in Example IA to provide the title 

15 compound (220 mg, 400/0) as a white foam. 1H NMR (DMSO-~ 300 MHz) o 7.83 (d, 

20 

J=15.20 Hz, lH), 7.80(d,1=8.20 Hz, lH), 7.17(d,1=15.3 Hz, IH), 7.02 (dd, J=8.5, 

2.0 Hz, lH), 6.87-6.75 (m, 6H), 6.48 (s, lH}, 4.33-4.25 (m, SH), 3.61-3.48 (m, SH). 

MS (APCI) mlz 550 (M+H)+. 

~ S ~Cf 
CH30 .Cl CFO OH 

o~N ~ 
0 

Example371 
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. (2-Methoxvohenyll [2.3-dichloro-4-(E-« 4-amino-4-carboxypiperidin-1-

yl)carbonyllethenyllphenyll sulfide 

To a suspension of Example 355 (700 mg, l.4 mmol)in Df\,ffi (10 mL) was 

added a solution of (BOC)20 (l.Sl g, 6.9 mmol) in DME (S mL), triethylamine (0.23 

5 mL, 1.7 mmol) and DMAP (9 mg, 0;07 mmol). The reaction mixture was stirred at 

room temperature overnight. Additional triethylamine (0.23 mL) and DMAP (lO mg) 

were added, and the mixture was heated at 60 °C for 6 hours. After aqueous work up, 

the crude product was suspended in DME (5 mL) and water (5 m.L) containing 200 

mg of NaOH. The suspension was stirred for 5 hours at room temperature, and 

10 separated by HPLC to give the title compound (300 mg, 45%). lH NMR (300 MHz, 

DMSO-d6) 8 1.78 (m, 2H), 2.10 (m, 2H), 3.60 (m, 2H), 3.80 (s, 3H), 3.86 (m, 2H), 

6.58 (d, lH), 7.10 (d, lH), 7.25 (d, lH), 7.28 (d, lH), 7.50 (d, lH), 7.58 (t, lH), 7.77 

(d, lH), 7.80 (d, lH), 8.50 (hrs, 2H). MS (ESl') m/z 481 (M+H)+. Anal calcd for 

C22H22.N2CI2S04·0.75 H20: C, 47.34; H, 4.06; N, 4.60. Found: C, 47.31; H, 4.05; 

15 N,4.43. 

Example372 

(2-Methoxyphegyll[2.3-clichloro-4-{(4-furoylpiperazin-1-yllcarbonyllethenyl)pbenyll 

20 sulfide 
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To a solution of Example 364A (lOOmg, 0.24 mmol) and 2-furfural (30m~ 024 

mmol) indichloroethane (2 inL) Was added NaBH(OAc)3 (142 mg, 0.67 mmol) under 

nitrogen atmosphere. The .mixtme was stirred for 16 hours at room temperature. 

Dichlorometbane (20 mL) was added and the mixture was washed with 5% NaHCOl> 

5 then with brine, and the organic phase was separated and concentrated. The residual 

solid was chromatographed by flash chromatography (5% MeOHIC:HzCLJ and 

desired :fractions were combined, concentrated and dried to afford the title compound 

as an off-white solid (84 mg, 69%). HPLC (Supelco C-18 cohunn, water:acetonitrile 

100:0- 0:100, 15 minute elution, flow rate 1.5 mUmin) rt 11.90 min. 1H NMR (300 

10 MHz, DMSO-dJ B 2.39 (m, 4H), 3.52 (s, 2H), 3.55 (m, 2H), 3.63 (m, 2H), 3.79 (s, 

3H), 6.29 (d, lH), 6.40 (m, lH), 6.57 (d, lH), 7.08 (dt, lH), 7.21 (cl, lH), 7.23 (dd, 

HI), 7.48 (dd, UI), 7.57 (m, 2H), 7.72 {d, lH), 7.80 (d, lH). MS (ESI) mle 503 

(M+Ht. 

15 

Cl 0 

~S~CI ..-vJlN~S~H 
'\N~ ~NJ H 
J 0 

Example373 

(l-Methylindol-5-vD [2,3-dichloro-4-( E-( 4-{ carbo-3-sulfoprqpylamino)piperadin-1-

yl)carbonyllethenyl)phenyll sulfide 

The title compound was prepared from Example 340H by the procedures 

20 described in Example 363 substituting 3-amino-1,2-propanediol with 3-amino-l-

propanesulfonic acid. 1 H NMR (300 MHz. DMSO-d6) ~ 1.40 (m, 2H), 1. 70 (m, 4H), 
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2.38 (m, lH), 2.42 (m, 2H), 2.70 (m, lH), 3.05 (m, 3H), 3.86 (s, 3H), 4.18 (br d, lli}, 

4.40 (br d, lH), 6.40 (d, lH), 6.55 (d, lH), 7.20 (d, lH), 7.35 (d, lH), 7.50 (d, Ul), 

7.65 (d, lH), 7.70 (d, lH), 7.77 (d, lH), 7.87 (d, lH). MS (ESr} mlz 610 (M+H)+. 

Anal calcd for Ci7Hi,N'3Cl2S20 5·1.5 ~A: C, 46.10; H, 3.93; N, 5.38. Found: C, 

5 46.52;·H, 4.03; N, 5.66. 

~ S ~Cl CHO~CI aa OH 

IA IA N ~o 
0 

Example374 

(2-Methoxyphenyll[ 2.3-dichloro-4-( E-{4-acetvlamino-4-carboxv.piperidin-1-

10 ylcarbonyllethenyl)phenyll sulfide 

To a suspension of Example 371 (90 mg, 0.187 mmol) and triethylamine (0.08 

mL, 0.57 mmol) in DMF (3 mL) was added acetyl chloride (0.1 mL) at room 

temperature. The mixture was stirred for 3 hours. Ethyl acetate (60 mL) was added, 

and the mixture was washed with brine. The organic phase was dried, filtered and 

15 concentrated. The residue was separated by HPLC (C-18, CH3CN/H20) to give 

example 374 (56 mg, 57%). 

lHNMR (300 MHz, DMSO-d6) 81.78 (m, 2H), 1.82 (s, 3H), 1.98 (m, 2H), 3.05 (t, 

Ul), 3.38 {t, lH), 3.80 (s, 3H), 4.00 (br d, lH), 4.12 (br d, lH}, 6.58 (d, lH), 7.08 (t, 

lH), 7.23 (d, IH), 7.25 (d, lH), 7.50 (d, lH), 7.58 (t, lH), 7.78 {d, Ul), 7.80 (d, Ul), 

C, 52.80; H, 4.40; N, 5.05. Found: C, 52.74; H, 4.42; N, 5.11. 
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. Example 375 

(2-Metltomhenyll f2.3~bis(trifluoromethyll4·@{(4-carboxypjperidin-1-

yllcarboriVllethenyl)phenyllsulfide' 

5 The title compotind was prepared by the procedures described in Example JS~ 

employing the compound of Example 3590 to give a white solid. 1H NMR(CD30D, 

300 MHz) 31.65 (br s,. 2H), 1.94-2.03 (m, 2H), 2.57-2.67 (m, lH), 2.95-3.0S ( m, 

lH), 3.23-3.32 (m, lH), 3.75 (s, 3H), 4.12 (br s, lH), 4.40 (br s, lH), 7.00 (d, J=15Hz, 

lH), 7.03-72.0 (m. 3H), 7.47-7.53 (m, 2H), 7.68 (d, J=9Hz, lH}, 7.77 (qq, J=lSHz, 

10 lH). MS (ESI) mlz 534 (M+H)+. Anal calcd for ~H21NF604S: C, 54.03; H, 3.97; 

N, 2.63. Found: C, 54.11; It 4.04; N, 1.76. 

Example376 

<2-Methoxv.phenyll 5-[8=lE-((4-(aminocarbonyllpiperidin-1-

15 · yl)carbonvDethenvl)guinolinyllsulfide 

Example 376A 

5-Chloro-8-(1rifluoromethanesulfonyloxylquinoline 

5-Chloro-8-hydroxyquinoline was treated as described in Example 340E to provide 

20 the title compmmd. 1HNMR (DMS0-4 300 MHz) 8 7.59 (7.SHz, lH), 7.65-7.69 

(m,2H), 8.63 (dd, J1=9Hz, 12=1.SHz, lH), 92.1 (dd, J1=6~ 12=1.SHz, lH). MS 

(APCI-NH3) mle 312, 314 (M+H)+. 
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Example 3768 

5-Chloro-8-!E-Cmethoxycarbony)ethenyllguinoline 

PCT/US00/08895 

The method of Example 340D was used, substituting the product from 

Exariiple 376A for Example 340C. Thus, Example 376A (6.23 g, 20.0 mmol} was 

S converted to the title compound (2.22 g, 45%). 1H NMR (DMSO~ 300 MHz) a 

3.78 (s, 3H), 6.98 (d, J=16.5Hz, IH), 7.78-7.83 (m, lH), 7.88 (d, J=9Hz, lH}, 8.32 (d, 

1=9Hz, lH), 8.65 (dd, l1=9Hz, J2=1.5Hz, lH), 8.85 (d, 1=16.5 Hz, lH), 9.12 (dd, 

10 

11=4.SHz, 12=1.SHz, lH). MS (APCI-NH3) mle 248~ 250 (M+H}+. 

Example 376C 

C2-Methoxyphenyn S-£8-CE-Cmethoxvcarbonyllethenyllguinolinyllsulfide 

The method of Example 340F was used, substituting the product from 

Example 3768 for Example 340E. Thus, Example 376B (2.19 g, 8.84 mmol) was 

converted to the title compound (1.07 g, 36%). 1H NMR (DMSO-~, 300 MHz) o 

15 3.83 (s, 3H), 6.80 (d, J=l6.5Hz, lH), 6;.86-6.99 (m; 2H); 7.16(d,1=6Hz, IH), 7.33-

20 

7.38 (m, lH), 7.44{d,1=7.SHz, lH), 7.67-7.72 (m,lH), 8.22 (d, J=7.5Hz, lH), 8.63 

(dd, 11=9Hz, 12=1.SHz, lH), 8.82(d,1=16.SHz, lH), 9.07 (dd, J1=6Hz, J2=1.5Hz), 

12.48 (s, lll). MS (APCI-NH3) mle 338 (M+H)+. 

Example 376C 

(2-Methoxyphenyll 5-[8-ffi-C( 4-Caminocarbonyl)piperidin-l­

yllcarbonyllethenyllguinolinyllsulfide 
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The method of Example 340G was rised, substituting the product from Example 376B 

for Example 340F, and substituting 4-piperidinecarboxamide for methyl 

isonipecotate. 1H NMR (DMS~, 300 MHz) 5 1.71-2.82 (m, 2H), 2.96-2.03 (m, 

2H), 2.44-2.52 (m, lH), 2.81-2.94 and 3.16-3.30 (m, IH), 3.37-3.54 (m, 2H), 3.88 (s, 

5 3H), 4.17-4.34 and 4.60-4.80 (m, lH), 5. 72 (s, 2H), 6.82 (~ 4.5Hz,1H), 6.90 (dd, 

J1=4.5Hz, J2=0.7SHz, IH), 6.93 (d, 6Hz, lH), 7.23-7.28 (m, lH), 7.40 (d, J=9Hz, lH), 

7.47-7.50 (m, lH), 7.51 (d, J=6Hz. lH), 7.82 (d, J=4.5 Hz, IH), 8.57 (d, J=9Hz, tH), 

8.74 (dd, J,=4.SHz, J2=0.75Hz, tH), 9.00 (m, lH). 

10 Example377 

<2-Methoxyphenrl) [2-trifluoromethyl-4-(E-« 4-carboxXPiperidin-1-

yllcarbonyl)ethenyl)phenyJJsulfide 

15 Example 377 A 

2-Trifluoromethyl-4-(thiobenzodioxan-6-yllcinnamic acid 

A solution of commercially available 4-fluoro-2-(tritluoromethyl)cinnamic 

acid (5 g, 21.4 mmol) in ethyl acetate (200 mL) under nitrogen at ambient temperature 

was 1reated with a solution of diazometbane in diethyl ether to a persistent yellow 

20 color, stirred an additional ten minutes, then quenched by dropwise addition of 

glacial acetic acid. The resultant clear solution was washed with saturated NaHC03, 
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brine, dried (MgS04), filtered through a plug of silica, rinsed with ethyl acetate and 

concentrated to give 5.4 grams of a yellow oil. A solution of this methyl ester (2.5 

g,l 0 mmol) and 6-mercaptobenzodioxane (1.9 g, 1 lmmol} in 40 mL of 

dimethylformamide was treated with cesium carbonate (3.9 g, 12 mmol), and stirred 

S at room temperature for 20 hours. The resultant orange heterogeneous solution was 

diluted with diethyl ether and water, washed with I M NaOH, distilled water, brine, 

dried (MgS04), filtered through a plug of silica, concentrated and then flash 

chromatographed with 20% ethyl acetate/hexane followed by 33% ethyl 

acetate/hexane to give 2.8 g of a light yellow syrup. A solution of this diaryl sulfide 

10 ester (2.8 g, 7.1 mm.ol) in TIIF (21 mL} and distilled water (7 mL) was treated with 

lithium hydroxide hydrate (450 mg, 10.7 mmol) and stirred 67 hours at ambient 

temperature. The resultantsolution was diluted with distilled water, washed with 

diethyl ether, acidified to pH 1-2 with 3 M H2S04, extracted with diethyl ether, 

washed with brine, dried (MgS04} and concentrated to give 2.7 g (7.1 mmol) of the 

15 title compound as an off-white powder (71 %). 1H NMR (300 MHz, d6-DMSO) a 

20 

7.97 (d, lH), 7.72 (dq, lH), 7.47 (d, lH), 7.31 (dd, lH), 7.05 (m, 3H), 6.58 (d, lH), 

4.3 (m, 4H). MS (APCI-NH3) mle 383 (M+H)+, 400 (M+'NH.t)+. 

Example 377B 
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(Benzodioxan-6-yll[l-trit1uotomethyl-4-(.B-(f2;.carboxxpiperidin-l­

yllcarb0nyllethenyl)phenyl]sulfide 

Example 377 A (382 mg, J mmol) was coupled with (d,1)-ethyl pipicolinate 

according to the procedure of Example 340G. The derived ethyl ester was hydrolY7.ed 

S using the method of Example 340H to give 280 mg of the title compound as a light 

yellow foam (84%). Analytical HPLC: 4.6X250 mm Cl 8 column, 0.8 mL/min, 254 

nm, CH3CN:H20 with 0.1% TFA, 0:100 (0 min), rampto90:Hl"(0-10 min), 90:10 

(10-18 minh r~p to 0:100 (18-20 min), rt 11.29 min (98.2 area%). 1H NMR (300 

MHz, d6-DMSO) S 8.07 (t, lH), 7.65 (dq, lll), 7.38 (m, 3H), 7.03 (m, 3H), 5.15 (m, 

IO lH), 4.4 (m, lH), 4.29 (m, 4H), 4.1 (m, lH), 3.2 (m, UI), 2.2 (m, lH), 1.68 (m, 2H), 

1.3 (m, 2H). MS (APCI-NH3) mle 494 (M+H}+, 511 (M+NH4)+. 

Example378 

15 O-Methylindol-5-yll C 2.3-dichloro-4-( E-CC<lS.48)-5-tert-butyloxycarbonyl-2.5· 

diazabycyclo(2.2.l)hgrtan-2-vl>carbonyl)ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 340 

substituting methyl isonipecotate with t-butyl (IS,48)-(-)2,5-

diazabicyclo(2,2,l)hCptane-2-carboxylate. lHNMR. (300 MHz, DMSO-d6) 5 1.40 (s, 

20 9H), 1.82 (m, 2H), 3.17 (m, lH), 3.30 (m, 2H), 3.58 (m, UI), 3.82 (s, 3H), 4.05 (m, 
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lH), 4.40 (m, lH), 4.75 (br s, IH), 4.92 (br s, Ul), 6.42 (dd, lH), 6.58 (d, lH), 6.75 

(d, lH), 7.05 (d, lH), 7.35 (d, lH), 7.50 (d, lH), 7.65 (d, lH), 7.68 (d, lH), 7.78 (t, 

lH), 7.77 (s, lH). MS (ESI} mlz 558 (M+H)+. Anal calcd for C28H~3Cl2S03: C, 

60.21; H, 5.23; N, 7.52. Found: C; 60.23; H, 5.36; N, 7.41. 

~S~CI ~ 
"N~ ~N)-NH 
I 0 

Example 379 . 

O-Methylindol-5-yll [ 2.3-di~hloro-4-C EIZ-C<I S.4Sl-2.S-diambycycloC2.2.llheotan-

2-ylcarbonyllethenyll-23-dichlorophenyll sulfide 

10 To a solution of Example 378 (820 mg, 1.47 mmol) in CH2Cl2 (20 mL) was 

added trifluoroacetic acid (2mL) at 0°C. The yellow solution was stirred at the same 

temperature for 2 hours. More CH2Cl2 (SO mL) was added and the solution was 

poured into water (100 mL) containing NaHC03 (4.5 g). The insoluble material was 

collected by :filtration, washed with water and methanol. The CH2Cl2 solution was 

15 concentrated, and the residual solid was filtered, washed with water, methanol and 

C~Cl2• The combined solid was dried to give the title compound (650 mg, 9So/o). 

1 H NMR (300 MHz, DMSO-%) S 1. 70 {m, 2H), 2.90 {m, lH), 3.50 (m, 4H), 3.88 (s, 

3H), 4.85 (m, lH), 6.45 (d, lH), 6.60 (dd, Ill), 6.77 (d, lH), 7.05 (dd, lH), 7.25 (s, 

lH), 7.35 (dd, lH), 7.65 (d, IH), 7.70 (d, lH), 7.80 (d, lH). MS (ESr) mlz 

20 458(M+H)+. 
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a 
~S~CI ('(OH 
N~ ~N--'tOH 
I 0 0 

Example380 

Cl-Methylindol-5-yl) f2.3-dichlo:ro-4-( E-( 4-hydroxy-3-carbox.YJ>iperadin· l-

ylcarbonylletb.eeyl}phenyll sulfide 

5 To a suspension of Example 3400. (300 mg, 0.794 mmol) and methyl 4-oxo-

3-piperadine carboxylate hydrochloride (307 m& 1.59 mmol) in DMF (10 mL) was 

added EDC (305 mg. 1.59 mm.ol), HOBt (215 mg, 1.59 mmol) and triethylamine 

(0.443 mL, 1.59 mmol). The suspension was stirred at room temperature overnight. 

Ethyl acetate (100 mL)was added and the mixture was washed with brine, water and 

10 was concentrated. The residual oil was separated by flash chromatography (60% 

EtOAc in hexane) to give a white soJid (220 mg). 

180 mg of this solid was dissolved in TIIF (10 mL). A solution of lithium 

hydroxide monohydrate (29 mg, 0.68 mmol) in water (10 mL) was added. The 

mixture was stirred at room temperature 2 hours, NaBH.. (50 mg) was then added. 

15 After 4 hours stirrin& the solution was acidified and concentrated to 5 mL. The 

formed white solid was collected by filtration, washed with water, acetonitrile, and 

dried to give the title compound (92 mg). 1 H NMR (300 MHz, DMSO-d6) o 1.60 (m, 

2H), 3.00 (m, HI), 3.40 (m, lH), 3.85(1H, 4.05 (m, Hi), 4.20 (m, lH), 4.35 (m, lH), 

5.00 (m, lH), 6.42 (d, 1H), 6.58 (d, JH), 7.20 (d~ lH), 7.35 (d, lll), 7.50 (d, lH), 

20 7.6-7.8 (m, 3H), 7.90 (s, lH). MS (ES:r+) mlz 505 (M+H)+. Anal calcd for 

~H22N2Cl2S04: C, S7.03; H, 4.38; N, 5.54. Found: C, S(J.17; H, 4.17; N, 5.34. 



5 

. WO 00/$9880 

326 

Cl 
~S~CI ('s~o 
"N,V ~N....) . 
I 0 

Exa.mple 381 

PCT/US00/08895 

Cl-Methylindol-5-yll [ 2.3-clichloro-4-( E-CS-oxothiomomholin-1-

ylcarbonyllethenyl>ohenyll sulfide 

The title compound was prepared by the procedures described in Example 340 

substituting methyl isonipecotate with thiolilorpholine S-oxide. 1 H NMR (300 MHz, 

CDC13) 8 2.70 (m, 2H), 2.85 (m, 2H), 3.85 (s, 3H), 3.90 (m, 2H), 4.20 (m, lH), 4.60 

(m, HI), 6.45 (d, lH), 6.55 (d, lH), 6.70 (d, lH), 7.18 (d, lH), 7.20 {d, lH), 7.38(d, 

10 lH), 7.41 (d, lH), 7.77 (s, lH), 7.98 (d, lH). MS (ESI} m/z479 (M+H)+. 

Example382 

C2-Methoxyphenyll [2.3-dichloro-4-( E-CC 4-

15 sulfophenylamino)carbonyl)ethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 C 

substituting Example IB with (2-methoxy) [2,3-dichloro-4-( E-(2-

carboxyethenyl)phenyl] sulfide and substituting 6-amino-1-hexanol with sulfanilic 

acid. lH NMR (300 MHz, DMSO-d6) 5 3.82 (s, 3H), 6.65 (d, lH). 6.82 (d, IH), 7.12 
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(t, lH), 7.25 (d, lH), 7.5-7.7 (m, 7H), 7.85 (d, lll), 10.40 (s, lH). MS (ESr) mlz 510 

(M+H)+. Anal calcd for Cnll17ClzN$i0,.0.65TF A: C, 50.80; H, 3.25; N, 2.55. 

Found: C, 50.75; IL 3.43; N, 2.65. 

5 

Example383 

(2-Methox,yooenyll £2.3-dichloro-4-( E-((4-

carboxvnhenylamino)carbonyllethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 C 

10 substituting Example lB with (2-metboxy) [2,3..aichloro-4-( E-(2-

carboxyethenyl)phenyl] sulfide and substituting 6-amino-1-hexanol with 4-

aminobenmic acid lH NMR (300 MH~ DMSO-d6) S 3.82 (s, 3H), 6.65 (d, IH), 

6.82 (d, lH), 7.10 (t, lH), 7.30 (d, IH), 7.60 (m, 3H), 7.82 (t, 3H), 7.90 (d, lH), 7.92 

(d, UI), 10.65 {s, lH), 12.75 (s, lH). MS (BSIJ mlz 474 (M+H)+. 

15 
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Ol Cl O 
~N~S~CI ~OH 
V·~N~ 

0 

Exam.ple384 
£3-C 4-Momholino)phenyll £2.3-dichloro-4-CE-CC 4-carboxypiperidin-1-

5 yl)carbonyllethenyl)phenyll sulfide 

Cl 
Br'¥'(S~CI 
v·~o, 

0 
Example 384A 

10 (3-Bromo.ghenyll £2.3-dichloro-4-CE-[methoxycarbonyllethenyllphenyll sulfide 

To a solution of the resultant compound :from Example 340E (12.0 g, 31.7 

mmol) in N-methylpyrrolidinone (63 mL) af 0 °C (under dry NJ was added 3-

bromothiophenol (4.0 mL, 7.3 g, 38.8 mmol) and a solution of lithium tert-butoxide 

(3.1 g, 38.8 mmol), and the resulting solution was stirred for 3 hat 0 °C. The reaction 

15 was diluted with 500 mL EtOAc and extracted sequentially with 100 mL water, 3 x 60 

· iilL of 1 N aq~ NaOH, then'2 x 100 mL brine.· The organic phase was dried over 

N~S04, filtered, and concentrated in vacuo to produce the crude title compound 

(9.2 g). 1HNMR (DMS~, 300 MHz) 5 3.75 (s, 3H), 6.67 (d, J=lS Hz. lH), 6.83 

(d, J=9 Hz, lH), 7.46-7.59 (m, 2H), 7.72-7.76 (m, 2H), 7.80(t,1=2.S Hz, lH), 7.85 {d, 

20 J=9 Hz, lH), 7.88 (d, J==l5 Hz, lH); MS (APCI) m/e 419 (M+Ht. 

I 
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Example 384B 

(3-BromOJ>henyll T2.3-dichloro-4-CE-carboxyethenyl)phenyll sulfide 

Using the procedure for Example 340H, Example 348A was hydrolyzed to the 

title compound. 1H N.MR (DMS~, 300 MHz) o 6.56(d,1=16.S Hz, lli), 6.84 (d, 

5 J=9 Hz, lH), 7.45-7.58 (m, 2H), 7.72 (m, lH), 7.77-7.86 (m, 4H), 12.75 (hrs, lH); 

(ESI) mle 401, 403 (M-H)". 

Br~sN1 ~""'-
V ~NJ -

0 

Example 384C 

10 (3-bromophenyll f2.3-dichloro-4-CE-[C 4-etho;ycarbonylpiperidin-1-

yl)carbonylJethenyllphenyll sulfide 

The title compound (750 mg, SS°/O) was prepared from Example 384B (1.0 g, 

2.48 mmol), using the procedures described in Example 340G substituting methyl 

isonipecotate with ethyl isonipecotate. lHNMR (300 MHz, DMSO-d6) 8 1.18 (t, 

15 J=7.5 Hz, 3H), 1.3~ 1.56 (m, 2H), 1.82-1.92 {m, 2H), 2.50-2.69 (m, Ulh 2.80-2.93 

(m, Hi), 3.14-3.27 (m, IH), 4.07 (t, 1=7.S Hz, 2H), 4.10-4.35 (m, 2H), 6.92 (d, J=9 

Hz, lH), 7.30 {d, J=lS Hz, lH), 7.43-7.52 (m, 2H), 7.67-7.77 (m, 3H), 7.92 {d, J=9 

Hz, lH). 
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Ol Cl . 0 
l.._N~S~CI ~o"" 

V· ~N_J 
0 

Example 384D 

[3-C 4-Mor;pholino)phenyU [2.3-dichloro-4-CE-U4-etboxycarbonylpiperidin-1-

yllcarbonyllethenyllohenyll sulfide 

5 The procedure ofD. W.; Wolfe, J.P.; Buchwald, S. L. J. _.Am. Chem. Soc. 

1998, 120, 9722-9723, was adapted. To a stirred solution of Example 384D (180 mg, 

0.331 mmol) in ethylene glycol dimethyl ether (1 mL) containing 1-(N,N­

dimethylamino)-l '-(dicyclohexylpllophino)biphenyl (7 mg, S mol%), P~(dba)3 (8 

mg, 2.5 mol%), and morpholine (0.058 inl, 0.663 mmol) was added powdered KJ>04 

10 (141 mg, 0.663 mmol). The reaction mixture was bubbled with N2 for 5 min and 

heated at 90 °C in sealed tube for 18 h. Then the solvent was removed under reduced 

pressure and residue was diluted With methylene chloride (1 mL). The title compound 

(90 mg, 50%) was isolated by flash chromatography on silica gel eluting with 20% 

acetone-hexane. 1H NMR (DMSO~ 300 MHz) 8 1.18 (t, J=7.5 Hz, 3H), 1.35-1.55 

15 (m, 2H), 1.79-1.91 (m, 2H), 2.58-2.69 (m, lH), 2.70-2.94 (m, 2H), 3.16 (t, J-4.5 Hz, 

2H), 3.15 (t, J=S Hz, 4H), 3.73 (t, J=4.5 Hz, 4H), 3.78 (t, J=S Hz, 2H), 4.08 (q, J=7.5 

Hz, 2H), 4.11-4.36 (m, 2H), 6.70 (d, J=8.25 Hz, lH), 6.97 (m, IH), 7.10-7.27 (m, 

2H),7.24 {d, J=l5 Hz, IR), 7.39 (m, lH), 7.73 (d, J=lS Hz, lH), 7.86 (d, J=8.25 Hz, 

HI); MS (ESI) mle 549, 551 (M+Hr. 

20 
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Ol Cl . 0 

l.._NY'(S~Cl ~H 
V ~NJ -

0 

Example 384E 

[3-(4-Mor,pholino)phenyll fZ.3-dichloro-Y.E-£(4-carbox.ypiperidin-1-

yllcarboltyl)ethenyl)phenyll sulfide 

5 The title compound (38 mg, 67%) was prepared from Ela!mple 3840 (60 mg, 

O.I Immol) using the procedures described in Example 340H. 1H NMR (DMSO-~, 

400 MHz) 8 1.37-1.55 (m, 2H» 1.81-1.90 (m, 2H), 2.52-2.58 (m, lH), 2.80-2.94 (m, 

lH), 3.10-3.15 (m, 3H), 3.67-3.75 (m, 3H), 3.76-3.99(m, 3H), 4.04-4.16 (M, lH}, 

4.22-4.33 (m, lH),6.71 (d, J=8Hz, Ul)~ 6.96 (d, J=7Hz, lH), 7.07 (m, lH), 7.12 (s, 

10 lH), 7.24 (d, J=l5Hz. IH), 7.38 (t,j=7Hz, lH), 7.73 (d, J=15Hz, lH), 7.85 (d, J=8Hz, 

lH). MS (ESI) m!e 521, 523 (M+Hr, 519, 521 (M-H)". 

Example385 

15 (2-Methoxyphenyl)£2.3-bis(trifluoromethyl)-4-CE-(( 4-phenylcarboxypiperidin-1-

yl)carbonyl)ethenyl)phenyllsulfide 
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Example 385A 

4-Phenylpiperidine-4-carboxylic acid 

4-Cyano-4-phenylpiperidine hydrochloride (2.0g, 0.1 lmol) was dissolved in 8 

mL of cone. ~S04 and 4mL ofH20, then the solution was heated at reflux for 4 h. 

S The solution was cooled and then NaOH was added to precipitate a white solid. The 

solid was collected, then dissolved in methanol, and the solution was filtered and 

concentrated to obtain a white solid. This dried solid was used fur without 

purification for Example 385B. 

10 

Example 38SB 

Methyl 4-phenylpiperidine-4-carboxylate hydrochloride 

Dissolved the 4-phenylpiperidinecarboxylic acid in 10 mL of methanol and 

added 2 mL ofthionyl chloride dropwise at room temperature. The-resulting mixture 

15 was stirred overnight at room temperature. Evaporated solvent in vacuo, added 

toluene and evaporated excess thionyl chloride in vacuo. This whit~ powder salt was 

used for next step without further purification. 

20 Example 385C 
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(2-Methoxypheny1>[2.3-bis(trifluoromethyl}4-<E-CC4-phenylcarboxmipericlin-1-

yllcarbonyllethenyl)phenyllsulfide 

The methyl ester of the title compound was prepared by the procedures 

described in Example 356, employing the compound' of Example 3S9D as starting 

5 material, to give an oil. The resultant methyl ester was hydrolyzed with aq. NaOH in 

methanol at 60 °C for 4 h to give a white solid. 1H NMR (CD30D,. 300 MHz) 5 1.88 

(br t, J=13.5 Hz, 2H), 2.59(br d, J=t3.S Hz, 2H}, 3.13(br t, 1=13.S Hz, lH), 3.75 {s, 

3H), 3.44 {brt, J=13.5 Hz, IH), 4.12 (br d, J=l3.5Hz, IH), 4.42(br d, J=l3.5 Hz, IH), 

6.35 (d, J=lS Hz, JH), 7.0-7.46 (m, 7H), 7.43-7.55 (m, 3H), 7.62-7.85 (m, 2H); 

10 MS(ESI) m/z 610(M+Ht. Anal calcd for c;0~sf ~04SH20: C, 57.49; H, 4.13; N, 

2.20. Found: C, 57.12; H, 3.93; N, 1.77. 

:;t,s~CI ~N.OH v ~NJ H 

0 

Example386 

15 (2-Methoxyphenyl) [2.3-dichloro-4-<E-((C 4-hydroxylaminocarbonyl)piperidin-1-

yl)carbonyllethenyllphenyll sulfide 

To a suspension of Example 319 (300 mg, 0.64 mmol) in CH2Cl2 (10 mL) was 

added oxalyl chloride (67 µL) and 2· drops ofDMF. The yellow suspension was 

stirred at room temperature for 2 h to give an orange solution which was then 

20 concentrated wider reduced pressure, and dried under vacuum. An aliquot of the 

resulting acid chloride solution (2 mL) was added to a solution containing o-
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trimethylsilyloxyamine (101mg,0.96 mmol}, Hunig's base (122 µL, 0.7 mmol) and 

DMAP (2 mg) in CH2Cl2 (3 mL) •. After the solution was stirred at room temperature 

for 1 h, TBAF (1.0 M solution in THF, 1.5 mL) ~then added. The brown solution 

was stirred at room temperature for another h, then it was purified by HPLC (Zorbax, 

5 C-18) to give the title compound as white solid (71 mg). 1H NMR (300 MHz, 

15 

DMSO-d6) 8 1.50 (m, 2H), 1.70 (m, 2H), 2.28 (m, lH}, 2.70 (m, lH), 3.09 (m, lH}, 

3.79 (s, 3H), 4.23 (m, lH), 4.45 (m, lH), 6.55 (d, J = 8.8 Hz, lH}, 7.08 (t, J = 7.4 Hz, 

lH), 7.25 (m, 2H), 7.48 (cl, J = 7.2 Hz, lH), 7.54 (t, J = 8.2 Hz, lH), 7.73{d,J=15.3 

Hz, lH), 7.82 (d, J = 8.8 Hz, lH}, 8.SS (br s, lH), 10.46 (s, lH). MS (ESr) mlz 481 

Example 387 

(2-Methoxvohenyll [2.3-dicbloro-4-(E-((N-carboxymethyl-N-

phenylamino)carbonyllethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 1 C 

substituting Example lB with (2~methoxy) [2,3-dicbloro-4-(E-(2-

carboxyethenyl)phenyl] sulfide and substituting 6-amino-1-hexanol with N-

phenylglycine ethyl ester following by hydrolysis. 1 H NMR. (300 MHz, DMSO-d6) 8 

20 3.76 (s, 3H), 4.40 (s, 2H}, 6.35 (d, J = 15.5 Hz, lH), 6.46 (d, J = 8.4 Hz, lH), 7.05 (t, J 
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= 7.3 Hz, llI), 7.22 (m, 2H), 7.35 (t, J = 7.S Hz, 3H), 7.44 (t, J = 7.2 Hz, 3H), 7.55 (t, 

J = 7.4 Hz, lH), 7.76 (d, J = 15.4 Hz, lH); MS (ESr) mlz 488,490 (M+H)+. Anal. 

calcd for <;Jlu1NC120 4S: C, 59.02; H, 3.92; N, 2.87. Found: C10 58.71; H, 4.10; N, 

2.58. 

H,C.:lsyyci rJloH 
V ~NJ 

OH 0 

Exanmle388 

(2-Methomh.enyll £3-chlo~-hydroxy4CE-((3-carboxmioeridin·l· 

yllcarbonyl)ethenyllphenvl]sulfide-

H,J.,.s'J('(° 
v ~CHO 

OH 

Example 388A 

C2-Methoxyphenyll ((3-chloro-6-hydroxy-4-formvl)pheuyllsulfide 

2-Methoxythiophenol (3.S mL, 28.9 mmol) and 2,4-dichoro-6-

15 hydroxybenz.aldehyde (5.00g, 26.3 mmol) were processed as described in Example I 

to provide the title disulfide (6.71 g, 87°/o) as a pale yellow solid. 1H NMR (DMSO-

~' 300 MHz) B 10.18 {s, lH}, 7.61 (dd, J=7.4 Hz, J=l.7 Hz, lH), 7.56 (dd, J=7.7 ~ 

J=l.9 Hz, lH), 7.25 (d,J=7.3 Hz, lH), 7.11 (dt,J=7.7 Hz,J=l.5 Hz, lH), 6.69(d, 

J=l.8 Hz, lH), 6.38 (d, J=l.S Hz, lH), 3.80 (s, 3H); MS (APCI) mlz 294 (M+Ht. 
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Example 388B 

(2-Methoxyphenyll(3-chloro-6-allyloxv-4-bennldehyde)sulfide 

5 Allyl bromide (2.0 mL, 22.8 mmol) was added to a stirred solution of Example 

388A (6.71 g, 22.8 mmol), cesium carbonate (14.86 g, 45.6 mmol), and DMF (45 

mL). After 21 h, the pale yellow solution was dilUted with 1 N aqueous HCl (100 

mL) and extracted with Et:iO (2x75 mL). The ether extracts were combined, dried 

(MgS04), :filtered, and concentrateclto a yellow solid (7.20 g, 94%). 1H NMR 

10 . (DMSO-~ 300 MHz) 8 10.28 (s, lH), 7.58 (dd, .J=8.4 Hz, J=l.7 Hz, lH), 7.52 (dd, 

J=7.8 Hz,J=l.7 Hz, lH), 7.23 (d, J=8.1 Hz, J=l.O Hz, lH), 7.08 (dt,J=7.8 Hz,.l=l.4 

~ lH), 6.82 (d, J=l.7 Hz, lH), 6.52 (d, .J=l.7 Hz, lH), 5.97 (m, IH), 5.33 (d, J=l 7.3 

~ lH), 5.28 (d, J=l0.8 Hz, lH),.4.61 (m, 2H), 3.80 (s, 3H); MS (APCI) mlz 335 

(M+HY. 

15 
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Example 388C 

(2-Methoxvoheny])[3-chloro-6-a1lyloxy-4-((carboxylethenyl)phenyl]sulfide 

Example 388B was processed as detailed in Example lB. 1H NMR (DMSO-

s ~ 300 MHz) a 7.77 (d, J=16.3 Hz, lH), 7.51 (dd, J=7.4 Hz, J=1~1 Hz, lH}, 7.43 (dd, 

J=7.4 Hz,J=l.7 Hz, lH), 7.19 (dd, J=8.l Hz,J=l.O Hz, lH}, 7.05 (dt,J=7.4 Hz,J=l.4 

Hz, lll), 6.82 (d, J=l.3 Hz, lH), 6.72 (d, J=lS.9 Hz, lH), 6.66 (d, J=l.7 Hz, lll), 6.00 

(m, lH}, 5.30 (d, J=9.8 Hz, lH), S.26· (d, J=3.1 Hz, lH}, 4.63 (m, 2H}, 3.80 (s, 3H). 

MS (APCI) mlz 377 (M+H') 394 (M+NH/). 

10 

Example 388D 

(2-Methoxyphenyl)[3-cbloro-6-hydroxy-4-<E-«3-carboxypioericlin-1-

yllcarbonyllethenyI>phenyllsulfide 

15 The allyl group of Example 388C was removed as reported in the literature 

(Honda, M.; Morita, H.; Nagakura, I. J. Org. Chem. 1997, 62, 8932.) and the 

carboxylic acid was converted to the amide as reported in Example 165 to provide the 

title compound as a white solid. 1H NMR (DMSO·dw 300 MHz) 3 7.73 (d, .1=16.3 

Hz, IH), 7.51 (d, J=7.4 Hz, lH}, 7.43 (d,.1=7.4 Hz, lH), 7.19 (d, .!=7.9 Hz, lH), 7.05 
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(dt,.1=7.8 Hz, J=l.1Hz,lH),6.70 (d,J=I.8 Hz, lH), 6.59 (d,.1=6.59 Hz, lH), 4.30 

(m, lH), 3.95 (m, 2H), 3.80 (s, 3H), 2.85 (m, 2H), 1.87 (m, 2H), 1.45 (m,2H). MS 

(APCI) m/z 448 (M+H). 

. . e ...... 
'o Cl 0 

~S~CI ~N H u ~~~Ho 
0 

Example 389 . 

(2-Methoxvohenyl) [2.3-dichloro-4-CE-C4-«l-C2-phenyl-1-

carboxyethyllaminolcarbonyl}piperidin-1-y))carbonyllethenyllnhenvllsulfide 

The methyl ester of the title compound was prepared by the procedure 

10 described in Example 363 using L-phenylalanine methyl ester as the coupling 

substrate. The methyl ester was then hydrolyzed as described in Example 340 to 

provide the title compound. HPLC '(Supelco C-18 column, water:acetonitrile 100:0-

0: 100, 20 minute elution, flow rate 1.5 mUmin, RT= 13.97 min; lH NMR (300 

MHz, DMSO-d6) 8 1.45 (m, 2H), 1.56 (m, lH), 1.68 (m, lH), 2.41 (m, lH), 2.71 (m, 

15 IH}, 2.83 (m, 2H}, 3.08 (m, 2H), 3.79 (s, 3H), 4.12 (m, lH), 4.30 (m, lH), 4.41 (m, 

lH), 6.55 (d, lH), 7.09 (t, lH), 7.22 (m, 6H), 7.48 (dd, lH), 7.57 (m, lH), 7.72 (d, 

lH), 7.81 (d, lH), 8.11 (m, lH), 12.64 (br s, lH); MS (ESI) m/e 613 (M+Hr. 

).,_~ ~~ u ~~J H 0 

0 
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'Example 390 

(2-Methoxyphenyll C2.3-dichloro-4-(E-C4·.f0={2•hydroxy-1-

carboxyethyllaminQ)carbonyl)pipetldin-1-yllcarponyJ)ethenyl)phenyl)sulfide 

The methyl ester of the title compound was prepared by the procedure 

5 described in Example 363 using L-serine methyl ester as the coupling substrate. The 

methyl ester was then hydrolyzed as described in Example 340 to give the title 

compound. HPLC (Supelco C-18 column, water:acetonitrile 100:0-0:100,20 minute 

elution, flow rate 1.5 mL/min, RT= 11.79 min; 1H NMR (300 M~ DMSO-~) l> 

1.48 (m, 2H), 1.72 (m, 2H), 2.55 (m, 2H), 2.71 (m, lH), 3.10 (m, lH), 3.62 (m, 2H), 

10 3.79 (s, 3H), 4.22 (m, 2H), 4.41 (m, lH), 6.55 (d, lH), 7.09 (t, lH), 7.34 (m, 2H), 7.48 

(m, lH), 7.57 (m, lH), 7.71 (d, lH), 7.81 (d, lH), 7.96 (br d, lH); MS (ESI) m!e 553 

15 

(M+Ht. 

HOT° 
()~~Clo 
V~N 1 

0 

Example391 

f3-fl-C3-Carboxypiperidinyl)phenyl)[2.3-dichloro-4-ffi-(Cl .2.5.6-tetrahydropyridin-l-

yllcarbonyl)ethenyl)phenvllsulfide 

Cl 

Br~S~Clo 
V ~NI 

0 
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Example 391A 

(3-bromopheny)) [2.3-dichloro-4-CE-[C1.2.3.6 .. tetrahydropvridin-1-

yllcarbonyllethenyl)phenyl)sulfide 

The title compound (1.2 g, 103%) was prepared from Example 3848 (1.00 g, 

5 2.48 mmol), using the procedures described in Example 340G substituting methyl 

10 

isonipecotate with 1,2,3,6-tetrtahydropyridine. lH NMR (300 MHz, DMSO-d6) & 

2.09-2.2 (m, 2H), 3.61-3.68 (m, lH), 3.70-3.77 (m, lH), 4.03 (m, lH), 4.18 (m, lH), 

5.69-5.78 (M, lH), 5.80-5.93 (m, lH), 6.93 (d, J=9 Hz, lH), 7.20-7.37 {m, HI), 7.43-

7.56 (m, 3H), 7.67-7.79 (m, 2H), 7.88-7.97 (m, lH); MS (ESI) m!e 410, 472 (M+H)+. 

............. OXO . Cl 

C1Y'(s~c'O 
V~N 1 

0 

Example 3918 

[3-(3-ethoxvcarbonylpiperidine)) £2.3-dichloro-4-(E-£(1.2.3.6-tetrahydropvridin-1-

yl)carbonyllethenyl)phenyll sulfide 

15 The title compound (50 mg, 46%0 was prepared by the procedures described 

in Example 384D, substituting morpholine with ethyl nipecotate. 1 H NMR (300 

MHz, DMSO-d6) c5 1.17 (t, J=6.8 Hz, 3H), 1.5-1.76 (m, 3H), 1.82-1.95 (m, lH), 2.06-

2.19 (m, 2H), 2.56-2.67 (m, lH), 2.84-2.96 (m, lH), 3.06-3.13 (m, lH), 3.43-3.52 {m, 

lH), 3.61-3.74 (m, 2H), 3.99-4.18 (m, 4H), 5.66-5.91 (m, 2H}, 6.73 (d, J=9 Hz, HI), 
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6.92 (d, J=7.5 Hz, lH), 7.06-7.12 (m, 2H), 7.31-7.39 (m, 2H), 7.75 (d, J=lS H7., lH), 

7.80-7.91 (m, lH); MS (ESJ) m/e 545, 547 (M+Hr. 

HOXO Cl 

(_1'1('(s~Cl 0 
V~N 1 

0 

Example 391C 

f3-(3-carboxylniperidine)l [2.3-dichloro-4-<E-f(l .2.3.6-tetrahydrqpyridine)-1-

yllcarbonyllethenyllphenyl) sulfide 

The title compowid (20 mg, 49%) was prepared from Example 391B (43 mg, 

0.08 mmol) using the procedures deScribed in Example 340H. 1H NMR (DMSO-d6, 

10 500 MHz) a 1.51-1.64 (m, 2H), 1.68-1.73 (m, tH}, 1.87-1.94 (m, lH), 2.07-2.19 (m, 

2H), 2.51-2.57 (m, IH), 2~83-2.89 (m, lH), 2.99-3.04 (m, HI}, 3.61-3.73 (m, 4H), 

4.02 (br s, lH), 4.15 (br s, lH), S.67-5.76 (m, lH), 5.79-5~90 (m, lH), 6.72(d,1=1.5 

Hz, lH), 6.92 (1=6.25 Hz, lH), 7.10-7.13 (m, 2H), 7.14-7.30 (m, lH), 7.36(t,1=1.5 

Hz. HI}, 7.74 (d, J==lS Hz. lll), 7.80-7.90 (m, lll); MS (ESI) m/e 517, 519 (M+Hr. 

15 
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%0S~CICI Ob . I I H . 
N._,,...._N 

0 

Example392 

(3-( 4-Pyrrolidin-I-yl}piperidin-1-yllphenyll [2.3-dichloro-4-CE-(((3-(2-pyrrolidinon-

1-yl)propylaminolcarbonyllethenyllphenyllsulfide 

5 

Cl 

Br~sAc1 H o'"'" 
V ~N_,,......,,NJ 

0 

Example 392A 

(3-bromophenyll C2.3-dichloro-4-ffi-({{3-C2-pvrrolidinon-I-

yl>oropylaminolcarbonyl)ethenyl)phenvllsulfide 

IO The title compound (1.25 g, .95%) was prepared from Example 384B (l.00 g, 

15 

2.475 mmol), using the procedures described in Example 340G substituting methyl 

isonipecotate with 3-aminopropylpyrrolidine. MS (ESI) m/e 529, (M+Ht, 527, (M-

H)". 

Example 392B 
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(3-f 4-Pyrrolidin-l-yI)piPeridin-1-yllohenyl> [23-dichloro+m-(((3-(2-pyrroHdinon-

1 -yl>PropylaniinO)carboilyllethenyl)phenyllsulfide 

The title compound (32 mg. 27%) was prepared from Example 392A as 

desciibed in Example 384D, substituting m.orpholine with 4-(1-

5 pyrrolidinyl)piperidine. 1 H NMR (500 MHz, DMSO-d6) 6 1.60-1.67 (m, 4H), 1.84-

2.90 (m, SH), 2.91-2.03 (m, lH), 2.04-2.11(m,3H), 2.20 (t, J=7.5 Hz, 2H), 2.75 (brt, 

J=12.5 Hz. 2H), 3.00-3.16 (m, XH), 3.21 (t, J=7.5Hz, XH), 3.33(m, lH), 3.46-3.64 

(m, lH), 3.87 (br ~ J=lOHz, 2H), 6.59 (~ J=lS Hz, lH), 6.80 (~ J=S.75 Hz, lH), 

6.94 (d, J=7.5 Hz, lH), 7.12-7.18 (m, 2H), 7.33 (t, J=7.5 Hz, Ill), 7.57 (d, J=8.75 Hz, 

10 lH), 7.68 (d, J=15 Hz, HI), 8.24 (t, J=S Hz, lH); MS (ESI) m/e 601, 603, (M+Ht; 

599, 601 (M-HJ. 

(°..-r"'i Ct 

"-..,N~s~ct ('o 
V ~N._/ 

0 

Example393 

15 [3-<+<Spiro-2.2-dioxolanyl)piperidin-1-yl)phenyll £2.3-dichloro-4-ffi..(( 4-

momholinv1)carbony!)ethenyl}pheny1Jsulfide 

Cl 
Br~S~Cl ('o 

V ~NJ 
0 

Example 393A 
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(3-bromophenyll f2.3-dich1oro-4-CE-CC 4-mor,pholino)c&rbonyllethenyl)phenyll sulfide 

The title compound (980 mg, 84%) was prepared from Example 384B (1.00 g, 

2.48 mmol), using the procedures described in Example 3400 substituting methyl 

isonfpecotate with morpholine. 1 H NMR (400 MHz, DMSO-dt;) 3.53-3.63 (m, 6H), 

5 3.68 (br 8> 2H), 6.93 (d, J=8 Hz, lH), 7.27 (d, J=15 Hz, lH), 7.44-7.52 (m, 2H), 7.67-

7.74 {m, 2H), 7.78 (d, J=15 Hz, lH), 7.80(d,1=8 Hz, lH); MS (ESI) mle 474 

(M+Hf. 

10 

('~ Cl . 
O l...,...N~S~CI f9 

V ~N_) 
. 0 

Example 393B 

(3-( 4-CSpiro-2.2-dioxolanyllpiperidin-1-yl)phenyll [2.3-dichloro-4-CE-(( 4-

momholinyllcarboqyllethenyl)phenyllsulfide 

The title compound (32 mg, 27%) was prepared from Example 393A as 

described in Example 384D, substituting morpholine withl,4-dioxa-8-

15 azaspiro[4,5]decane. lH NMR (500 MHz, DMSO-cl6) S 1.68(t,1=5 Hz, 4H), 3.52-

3.60 (m, 7H), 3.66 (br s, 2H), 3.91 (s, 4H), 6.71(d,1=8.75 Hz, lH), 6.91 (m, lH), 

7.11-7.13 {m, 2H), 7.22(d,1=15 Hz, lH), 7.35 (m, lH), 7.76(d,1=15Hz,1H), 7.85 

(d, J=8.75 Hz, lH); MS (ESI) m/e 535, 537 (M+Ht. 
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HOXO Cl 0 

Cl~syYc1 ~H 
V ~N~ -

0 

Example394 

PCT/US00/08895 

[3-!3-Carboxylpiperidin-1-yl)phenyll [2.3-dichloro-4-(E-[( 4-carboxypiperidin-1-

yl)carbonylletbenyl)phenyll sulfide 

S The title compound (51 mg, 41%) was prepared from Example 384C as 

described in Example 384D, substituting morpholine with ethyl nipecotate followed 

by hydrolysis with LiOH as descnDed in Example 340H. 1 H NMR (400 MHz, 

DMSO-d6) ~ 1.39-1.60 (m, 4H), 1.67-1.76 (m,IH), 1.82-1.96 (m, 3H), 2.52-2.59 (m, 

3H), 2.81-2.93 (m, 2H), 2.99-3.07 (m, lH), 3.14-3.25 (m, lH), 3.47-3.54 (m, lH), 

10 3.69 (dd, J1-4 Hz, J2=12 Hz, lH), 4.05-4.17 (m, lH), 4.24-4.34 (m, lH), 6.72 (d, J=8 

Hz, III), 6.92 (d, J=8 Hz, IH), 7.11(m,2H), 7.23 (d, J=15 Hz, IH), 7.34-7.40 (m, 

lH), 7.73 (d, J=15 Hz. UI), 7.85 (d, J=8 Hz. lH); MS (ESI) m/e 563,565 (M+Hr. 

Hi Cl 
~Cl ("o 

I ~N_.J 
0 

15 Example395 

(2-C2-Carboxy)ethenyl)phenyl) £2.3-dichloro-4-ffi..((+ 

mmpholiny])carbonyllethenyllphenyllsulfide 



s 
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. Cl 
tauo~ 

~· ('9 ~N_.I 
0 

Example 39SA 

PCT/US00/08895 

C2-l2-Tert-butyloxycarbonyllethenyl)phenyll £2.3-dichloro-4-(E-((4-

momholinyllcarbonyllethenyl}phenyl]sulfide 

A solution of Example (2-bromophenyl) (SO mg, ~.11 mmol), 

tris(benzyliclineacetone)dipalladiwn[O] (5.1mg,0.0056 mmol), and tri-o-

tolylphosphine (11 mg, 0.035 mmol) in 0.2 mL DMF was degassed with nitrogen gas 

for 10 min, then triethylamine (SO µL, 36 mg, 0.36 mmol) and tert-butyl acrylate (SO 

µL, 44 mg, 0.34 mmol) were added to the solution, and the vessel was sealed under 

10 nitrogen and heated in a 100 °C oil bath for 17 h. The reaction was concentrated 

under hi-vacuum, and the r~sidue was partially purified by preparative TLC eluting 

with 10% acetone-CH2Cl2 to provide 42 mg (0.080 mmol, 73%)ofthe title compound 

as a crude material. The compound was further purified by preparative HPLC (30-

100% MeCN in 0.1 % aqueous TF A, 40 min elution, C-18 reverse-phase Sorbax 10 

1 S mm column, producing 26 mg (0.051 mmol, 47%) of the title compound as a g~ass. 

1H NMR (300 MHz, CDC13) 8 1.47 (s, 9H}, 2.3-2.7 (v br s, SH), 3.54-3.90 (2 br m, 

8H), 6.32 (d, J=16 Hz, lH), 6.46 (d, J=8 Hz, lH), 6.69 (br d, J=l5 Hz, lH), 7.24 (br d, 

partially overlapped with CHC13, approx. lH), 7.40-7.54 (m, 2H), 7.59 (dd, J=2,8 Hz, 

lH), 7.75 (dd, J=2,8 Hz, lH), 7.94 (br d, J=lS Hz, lH), 7.98 (d, J=16 Hz, lH); MS 

20 (ESI) mle 520, 522 (M+Ht. 
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H°'(' _)'.,.a ('o 

cr~N_/ 
0 

Example 39SB 

PCT/US00/08895 

(2-{2-Carboxy)ethenyllphenyl) [2,3-dichloro+<E-« 4-

momholinyllcarbon.yl)etheny])phenyllsulfide 

Example 395A (26 mg. 0.050 mmol) was dissolved in 1 mL 

chloroform and 1 mL 1F A and the solution was stirred at ambient temperature for 1 h. 

The solvent was concentrated under reduced pressure to provide 25 mg (109%) of the 

title compound as an 85: 1 S mixture of E- and Z-cinnamide isomers. ~ta for major 

isomer: 1HNMR (300 MHz, CDC13) 8 3.55-3.85 (2 brm, 9H), 6.42 (d, J=16 Hz, HI), 

10 6.47 (d, J=8 Hz, IH), 6.69 (d, J=15 Hz, lH), 7.24 (d, partially overlapped with CHC13, 

approx. lH), 7.43-7.56 (m, 2H), 7.78 (dd, J==2,8 Hz, 2H), 7.93 (d, J==15 H~ HI), 8.23 

(d, J=16 Hz, lll); MS (ESI) mle 464, 466 (M+H)+. 

0 

HO~ Cl 

~N~s~c1 0 V~N 1 

0 

15 Example396 

[3-( 4-Carboxylpiperidirl,..:l~yl)phenyl] [2.3-dichloro-4-CE-f(l .2.3.6-

tetrahydropyricline)-1-yl)carbonylletheny})phenyll sulfide 

The title compound (22 m& 58%) was prepared from Example 391A as 

described in Example 384D, substituting morpholine with ethyl isonipecotate 
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followed by hydrolysis with Li OH as 4escribed in Example 340H. 1 H NMR (400 

MHz, DMS0-<16) a 1.59-1.70 (m, 2H), 1.87-1.93 (m, 2H), 2.07-2.19 (m, 2H), 2.39-

2.47 (m, lH), 2.80-2.90 (m, 2H), 4.03 (br s,lH), 4.16 (br s, lH), S.68-5.76 (m, 111), 

5,19-5.90 (m, lH), 6.72 (d, J=8 Hz, lli), 6~93 {d, J=7 Hz, lH), 7.13 (m, 2H), 7.17-7.3 

5 (m, lH), 7.36(t,J=7Hz, lH), 7.75(d,J=15Hz, lH), 7.80-7.90(m, lH);MS(ESI) 

10 

mle 511, 519 (M+H)'". 

0 

HO~~~CI ('Q 
~ ~N...) 

. 0 

Example397 

[3-C4-Carboxvlpiperidinyllohenvl] [2.3-dichloro-4-(E-[{4-

momholinyllcarbonyllethenyl)phenyl] sulfide 

The title compound (39 mg, ?9%) was prepared from Example 393A as 

described in Example 384D, substituting morpholine with ethyl isonipecotate 

fo11owed by hydrolysis with Li OH as described in Example 340H. 1 H NMR (400 

15 MHz, DMSO-d6) 51.56-1.68 (m, 2H), 1.86-1.92 (m, 2H), 2.38-2.46 (m, lH), 2.77-

2.86 {m, 2H), 3.52-3.61{m,6H), 3.65-3.72 {m, 4H), 6.71 (d, J=8 Hz, lH), 6.91 )d, 

J=7 Hz, lH), 7.10 (m, 2H), 7.21 (d, J=lS Hz, IH), 7.34 (t, J=S Hz, HI), 7.76 (d, J=l5 

Hz, lH), 7.83 (d, J=S Hz, lH); MS (ESI) m/e 521, 523 (M+H)'". 
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Example398 

[2-( 4-Acetylpiperazin-1-yl)phgll £2.3-dichloro-4-lE-£( 4-carboxypiperidin-1-

yllcarbonyllethenyI>phenyll sulfide 

5 The title compound (19 mg, 83%) was prepared from Example 384C as 

described in Example 384D, substituting morj,holine with 4-acetylpiperazine, 

followed by hydrolysis with LiOH as described in Example 340H. 1 H NMR (300 

MHz, DMSO-d6) 8 1.38-1.54 (m, 2H}.1.82-ll.92 (m, 2H), 2.00 (s, 3H), 2.51-2.60 

(m, lH), 2.87-3.00 (m, SH),. 3.13-3.27 (m, IH), 3.36-3.46 (m, 4H), 4.06-4.18 (m, lH), 

to 4.22-4.36(m, IH), 6.91 (d, J=7.5 Hz, lH), 7.10-7.17 (m, lH), 7.20-7.25 (m,2H), 7.28 

(d, J=15 Hz, lH), 7.39-7.45 (m, lH), 7.77 (d, J=15 Hz, lH), 7.89 (d, J=7.5 Hz, lH); 

MS (ESI) m/e 562, 564 (M+Hr. 

15 

H°:f Cl 
L1~s~c1 ('o 

V ~N_.l 
0 

· ·ifuunple 399 

£3-{3-Carboxypiperuiih~i.:yl)phenyTI [2.3-dichloro-4-<E-[C 4-

mcn:pholinyllcar15dfivtie'thenyl)phenYll sulfide 
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The title compound (30 mg, 60%) was prepared from Example 393A as 

described in Example 384D, substituting morpholine with ethyl nipecotate followed 

by hydrolysis with LiOH as described in Example 340H~ I H NMR (400 MHz, 

DMSO-d6) 8 1.51-1.60 (m, IR), 1.66-1.72 (m, lH), 1.87-1.94 (m, lH), 2.79-2.87 (m, 

5 lH), 2.96-3.02 (m, lH), 3.44-3.72 (m, 12H), 6.71 (d, J=S Hz, lH), 6.90 (d, J=7 Hz, 

lH), 7.09 (m,2H), 7.21 (d, J=lS Hz, lH), 7.32-738 (m,lH), 7.76 (d, J=lS Hz, lH), 

7.84 (d, J=8 Hz, lH); MS (ESI) mle 521, 523 (M+Hr. 

10 

15 

0 

Ho~ ··c1 o~ 
. l_N~S~I . ....-N:~: ' ·v ~~..,) 0 

0 

Example400 

[3-( 4-Carboxypiperidin-1-yllohenyll [2.3-dichloro-4-CE-[( 4-

<dimethylaminosulfamoyl)piperazin-1-yl)carbonyllethenyl)phenyll sulfide 

r'\ Q I 
HN N-S-N 

'--' 0 \ 

Example 400A 

N.N-Dimethyl piperazinylsulfamide 

To a solution of tert-butyl 1-piperazinecarboxylate (2.5 g. 13.42 mmol) in 

tetrahydrofuran (21.5 ml, 0.25 M) at 0 °C was added triethylamine (2.25 mL, 16.11 

mm.ol) followed by dimethylsulfamoyl chloride (1. 73 mL, 16.11 mmol). The reaction 
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mixture was stirred at 0 °C for 1 h, diluted with ethyl acetate (l 00 mL) and washed 

with satwated NaHC03 solution (2x30 mL), followed by brine (2x30 mL). The dried 

(N~S04) organic layer was evaporated to dryness under reduced pressure and the 

residue obtained was 1reated with 10% trifluoroacetic acid in methylene chloride (20 

S mL) at ambient temperature. After 48 h, methylene chloride was evaporated in vacuo 

to obtain a colorless syrup. This crude material was made basic (1 N NaOH, SO mL), 

and the mixture was extracted sequentially with ethyl acetate (2x20 mL) and 

methylene chloride (2x30 mL). The combined organic layers were dried (N~SO.J 

and evaporated to dryness under reduced pressure to obtain the title compound in 

10 quantitative yield. lH NMR. (300 MHz, DMSO-d(;) o 2.77 (s, 3H), 2.79 (s, 3H), 3.12-

15 

3.20 (m, 7H), 3.3 (m,IH), 8.86 (br s, lH); MS (ESI) m!e 194 (M+Hr . 

.,, Example 400B 

[3-( 4-Carboxypiperldin-1-yl),phenyll [2.3-dfohloro+(E-£! 4-

fdimethyJaminosu}famoyllpl&?etJizln-J-yl)carbonyflethenyl)phenyll sulfide 

The title compound was~ from Example 384B as described in 

Example 3400, substituting metliy isonipecotate with Example 400A, followed by 

amination With ethyl isonipecotilte iis described in Example 396. 1 H NMR (500 

20 MHz, MeOH-d4) 8 2.79-2.~S (m~ 211), 2.01-2.08 (:in, 2H), 2.48-2.53 (m, lH), 2.84 (s, 
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6H), 2.91-2.99 (m, 2H), 3.24-3.29 (m, 2H), 3.66-3.73 (m, 2H), 3.77(m, 6H), 6.80 (d, 

J=7.5 Hz, IH), 7.0S(d, J=7.5 Hz, 1H), 7.11 (d, J=lS Hz, 1H), 7.16-7.22 (m, 2H), 7.39 

(t, J=7.S Hz, lH), 7.62(d,1=1.S Hz, Ill), 7.95 (d, J=IS Hz,IH); MS (ESI) mle 625, 

627 (M-H)·. 

Example401 

(2-MethoxvohenyllC2.3-bis(trifluoromethyll-4-CE-lC3-carboxypiperidin-1-

yllcarbonyllethenyl)phenyllsulfi4e 
. . 

~OEt 
0 

Example 401A 

Ethyl 2-Furvlacrylate · 

Ethyl iodide (64 mL, 0.796 mol) was added to furylacrylic acid (100 g, 0.724 

15 mol}, diisopropylethyl amine (140 m.L, 0.796 mmol), iii ace~nitrile (1100 mL), and 

the mixture was heated to 60 °C. After 18 h, the dark solution was cooled to room 

temperature and concentrated in vacuo. The resulting brown sludge was diluted with 

E~O (500 mL), washed with l N aqueous HCI (2x250 mL), washed with 02 N 

aqueous NaOH (2x250 mL), washed with saturated aqueous NaHC03 (lx2SO mL), 

20 dried (MgS04), filtered, and concentrated to a black oil (114 g, 95%). 1H NMR 
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(DMSO-dc,, 300 MHz) o 7.84 (d, .1=1.7 Hz, lH), 7.46 (d, J=lS.6 Hz, lH), 6.97 (d, 

.1=3.4 Hz, lH), 6.33 (dd, .1=3.4 Hz,J=l.7 Hz, lH), 6.22 (d, .1=15.9 Hz, lH), 4.17 (q, 

.1=7.1Hz,2H), 1.24 (t,./=7.1Hz,3H); MS (APCI) mlz 167 (M+Ht. 

CF3 
HOhCF3 

~OEt 
0 

Example 401B 

Ethyl E-2.3-bisCtritluoromethvl)-4-hydroxycinnamate 

A solution of Example 401A (20 g, 0.12 mol) in tetrahydrofuran (40 mL) at -

50 °C in a 600 mL Parr stirred reactor was treated with hexafluoroacetylene (24.4 g, 

10 0.15 mol), the reactor sealed and heated to 110 °C for 22 hours, allowed to slowly 

cool to room temperature, and then concentrated to a bromi oil (36 g). This oil was 

then treated with boron trifluoride etherate (33 mL, 0.275 mol) at room temperature 

for 17 hours, additional boron trifluoride etherate (16 m.L, 0.135 mol) added, stirred 

six hours, cooled to 0 °C , diethyl ether (200 mL) added, followed by slow addition of 

15 150 mL of 2M potassium carbonate (vigorous gas evolution). This·mixture was 

diluted with additional diethyl ether, layers separated, organic layer washed with 

brine, dried (MgS04) and concentrated to give 39 grams of a brown semi-solid. This 

semi-solid was diluted with 75 mL of dichloromethane and then flash 

cbromatographed on silica gel with 10-500/o ethyl acetate/hexane to provide the title 

20 compound (22.8 g, 58%). mp 138-140 °C; 1H NMR {300 MHz, d6 DMSO) o 11.64 

(bs, lll), 7.95 (d, IH), 7.78 {dq, lli1 7.33 (d, lH), 6.47 (d, lH), 4.21 (q, 2H), 1.26 (t, 
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3H); MS (APCI-NH3) m/e 329 (M+H)+, 346 (M+N14)+, 327 (M-H)-. Analytical 

HPLC: 4.6X250 mm Zorbax C18 eolumn; 1.5 mLlmin, 254 nm, CH3CN:H20 with 

0.1% TFA, 0:100 ramp to 90:10 (0-10 min}, 90:10 (10-18 min}, ramp to 0:100 (18-20 

min), Rt= 10.6 min (98.3 area%). 

CF3 

TfO~. ~ CF3 
I A OEt 

. . . . 

0 

Example 401 C 

Ethyl E+Ctritluoromethanesulfonyl)-2.3-bisCtrifluoromethyl)cinnamate 

Triflic anhydride (670 µL, 3.97 mmol) was added to a mixture of Example 

10 401B (1.00 g, 3.05 mmol) and pyridine (6.5mL). After2 h, the dark solution was 

diluted with EtzO (75 mL), washed with 1 · N aqueous HCl (2x50 mL), washed with 

saturated aqueous NaHC03 (lx75 mL), dried (MgS04}, filtered, and concentrated to a 

.. darkamber oil (1.35 g, 96%). 1H NMR (DMSO-~, 300 MHz) a 8.33 (d, .1=8.8 Hz, 

lH), 8.11 (d,.1=8.8 Hz, lH), 7.87-7.78 ('!r4 lH), 6.67 (d,.!=16.0 Hz, lH), 4.24 (q, 

IS ./=7.1Hz,2H), 1.27 (t,.1=7.1Hz,3H); MS (APCI) m/z 478 (M+NH4Y, 495 (M+Cl)'. 
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Example 4010 

(2-Methoxvohenyll f2.3-bis(trifluoromethyl)-4-{E­

Cethoxvcarbonyhethenyl)phenvllsulfide 

PCT/US00/08895 

S 2-Methoxythiophenol (S24 µL, 4.30 mmol) was added to Example 401C (1.69 

g, 3.90 mmol), cesium carbonate (3.18 g, 9.75 mmol), and DMF (8 mL). After lSh, 

the dark solution was diluted with ~O (100 mL), washed with water (lx50 mL), 

washed with 1 N aqueous HCI (2xl 00 mL), washed with saturated aqueous NaHC03 

(lxl 00 mL), dried (MgS04), filtered, and concentrated to a dark oil. Flash silica gel 

10 column chromatography (85:15 hexane:ethyl acetate) provided the ethyl ester (1.16 g. 

66%) as a yellow oil. The ester (858 mg) was subsequently hydrolyzed as previously 

detailed in Example 155 to provide the title compound (670 mg, 84%) as a white 

solid. 1HNMR (DMSO-~. 300 MHz) a 7.89 (d,.1=8.8 Hz, lH), 7.74-7.67 (m, lH), 

7.55 (dd, .1=7.5 Hz,J=l.7 Hz. lH), 7.50 (dd,.1=9.9 Hz, .J=l.7 Hz, IH), 7.20 (d, .!=8.4 

15 Hz, lH), 7.l9(t,J=7.1Hz,lH),7.07(dt,J.=7.5H~.l=1.3Hz, 1H),6.44(~.l=l5.6 

Hz, IH), 3.75 (s, 3H). MS (APCI) mlz 421 (M-H'). 
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Example 401E 

<2-Methoxyphenyl) C2.3-bis(trifluoromethyl)-4-CE-<C3-carboxypjperidin-1-

yl)carbonyl)ethenyl)phenyllsulfide 

5 Example 4010 was processed as detailed in Examples 137 and 155 to provide 

the title compound (168 mg, 86%) as a white solid. 1HNMR (DMS0-"6, 300 MHz) 8 

7.95 (d, IH), 7.57 (m, lH), 7.50 (t, lH), 7.46 (d, lH), 7.20 (d, IH), 7.15 (d, IH), 7.14 

(~ lH), 7.06 (t, IH), 4.4 (m, lH), 4.01 (m, 2H), 3.75 (s, 3H), 1.93 (m, 2H), 1.63 (m, 

2H), 1.42 (m, 2H). MS (APCI) m/z 534 (M+Ir). Anal. calcd for 

10 C24H21F~04S+0.75M H20: C, 52.70; H, 4~15; N; 2.56. Found: C, 53.01; H, 3.78; N, 

2.17. 

~o 
0 cf-oH 

Example402 

15 (2-Methoxvnhenyl) [2.3-bis{tritluorometbyl)-4-IB.((2-carboxypvrrolidin-1-

yl)carbonyllethenyl),phenyllsulfide 

Example 4010 was processed as reported in Example 401E, substituting L-

proline methyl ester hydrochloride for the amine. 1H NMR (DMSO~, 300 MHz) 8 

7.98 (d,.!=8.2 Hz, lH), 7.64 (m, lH), 7.53 (d, ./=8.2 Hz, lH), 7.50 (t,J=1.4 Hz, lH), 

20 7.21 (d, lH), 7.19 (d, lH), 7.07 (t, .1=7.8 Hz, lH), 6.95 (d,.1=15.0 Hz, lH), 4.34 (m, 
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IH), 3.70 (m, 2H), 3.76 {s, 3H), 2.08 (m, 2H), 1.91(m,2H); MS (APCI) m/z 520 

(M+H}. Anal. calcd for c;,H,~,N04S: C, 53.18; H, 3.69; N, 2.70. Found: C, 

52.88; H, 3.86; N, 2.43. 

Example403 

[3-( 4-CarboXVPiperidin-l-yl)phenyl) [2,3-dichloro-4-(E-(( 4-

((trifluoromethylsulfonyl)piperazin-1-yl)carbonyllethenyllphenvll sulfide 

Example 403A 

Piperazine-1-trifluoromethylsulfonamide 
'·; 

The title compound (1.65 g, n%) was prepared as described in Example 

400A, substituting dimethylsulfamoyl chloride with trifluorometbanesulfonyl chloride 

15 (1.26 ml, 11.81 mmol). MS (ESI) m/e 219 (M+Ht. 

Example 403B 
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(3-C 4-Carboxy,piperidin-1-yl)phenyll £2.3.;dicbloro±(E-« 4-

{{trifluoromethylsulfonyllnioerazin-1-yl)carbonyllethenyllphenyll sulfide 

Example 4038 (51 mg, 38%) was prepared from Example 3848 as described 

in Example 3400, substituting methy isonipecotate with Example 403A followed by 

5 amination with ethyl isonipecotate as described in Example 396. 1 H NMR (500 

10 

MHz, DMSO-d6) a 1.56-1.66 (m, 2H), 2.84-2.91(m,2H), 2.37-2.45 (m, lH), 2.77-

2.86 (m, 2H}, 3.63-3.70 )m, 7H), 3.72-3.85 (m, 3H), 6.12 (d, J=8.75 Hz, tH), 6.90 (d, 

J==7.5 Hz, IH), 7.09 (m, IH), 7.11 (s, lH), 7.21 (d, J=15 Hz, lH}, 7.34 (t, J=7.S Hz, 

lH), 7.76 (d, J=l5 Hz, lH), 7.81 (cl, J=S.75 Hz, lH); MS (ESI) m/e 650, 652 (M-H)·. 

C~S~Clo 
u ~N 

0 

Example404 

.· (2-Methoxyphenyl)[2.3-dicbloro-4-(E-Cpiperidin-l-ylcarbonyl)ethenyl)phenyll ·sulfide 

The title compound was prepared by the procedures described in Example l C 

15 substituting Example 18 with (2-methoxy) [2,3-dichloro-4-( E-(2-

carboxyethenyl)phenyl] sulfide and substituting 6-amino-1-hexanol with piperidine. 

1H NMR (300 MHz, DMSO-d6) o 1.48 (m, 4H), 1.59 (m, 2H), 3.55 (m, 4H), 3.79 {s, 

3H), 6.55 (cl, J = 8.4 Hz, lH), 7.08 (t, J = 7.4 Hz, lH), 7.21 (d, J = 6.0 Hz, lH), 7.25 

(s, IH}, 7.48 (dd, J = 7.8, I.7 Hz, IH}, 7.56 (m, lH), 1.12 (d, J = 15.6 Hz, IH), 1.s2 
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{d, J = 8.5 Hz, lH); MS (ESI') mlz 4~ 424 {M+H)+. Anal. calcd for C21H21NCl2S02: 

C, 59.72; H, S.01; N, 3.32. Found: C, 59.52; H, 4.94; N, 3.05. 

OH Cl 
~S~CI ('Q 
V ~N....) 

0 

Example405 

C2-Hydr0xvohenyt) £2.3-dichloro-4-CE-«4-

mmpholino)Camoilyllethenyl)phenyllsulfide 

Example 40SA 

(2-Hydroxyphenyl) £2.3-dichloro-4-(E..(carboxv)ethenyl)phenyl)sulfide 

Boron tribroiiii.de (84 mL of a I .OM solution in CH2ClJ was added to a 

suspension ofExam.ple 310C in CH2Cl2 (85 mL) at 0 °C. After addition was 

completed, the ice-water bath was removed, and the homogeneous dark solution was 

1 S stirred for 2h before the mixture was poured into 1 N aqueous HCl (100 mL) and ice 

(100 g), and extracted with EtOAc (3xl 00 mL). The organic layers were combined, 

washed with brine (lxSO mL), dried (MgS04), filtered, and concentrated to a white 

solid (11.3 g). 1HNMR (DMSO-~, 300 MHz) a 10.26 (s, lH), 7.82 (d, .1=15.6, lH), 

7.74(d,J=8.5Hz, lH), 7.44(d4.l=7.8Hz,J=l.7Hz, IH), 7.41 (dd,.1=7.4Hz,.1=1.7 
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Hz, lH), 7.05 (dd, J=8.4 Hz, .1=1.3 Hz, lH), 6.94 (dt, .1=7.8 Hz, ./=1.4 Hz, lH), 6.52 

(d, J=8.2 Hz, UI), 6.50 (d,.1=16.0 Hz, lH); MS (APCI) mlz 339 (M-H)·, 375 (M+Cl)". 

OH Cl 
Ar.-s~cl ro ·u ~NJ. 

0 

Example 40SB 

(2-Hydroxn?henyll f2.3-dichloro-4-CE.(C 4-

momholinolcarbonyllethenyllohenyllsulfide 

Example 40SA (11.3 g) was processed as reported in Example 31 OD to 

provide the title product (8.47 g, 62%) as a white solid.· 1H NMR (DMSO-~. 300 

10 MHz)810.24(s, lH), 7.81 (d,.!=8.9, lH), 7.77(d,J=14.9Hz, lH), 7.44(dt,.J=6.4 

Hz, .J=l.7 Hz, lH), 7.39 (dd, .!=8.2 Hz, J=l.1 Hz, lH), 7.05 (dd, .!=8.1 Hz, J=l.O Hz, 

lll), 6.94 (dt, .1=7.8 Hz, J=l.O Hz, lH), 6.52 (d, .1=8.8 Hz, IH), 6.53 (d, J=8.8 Hz, 

lH); MS (APCI) mlz 410 (M+H)+, 446 (M+Cl)". 
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Example406 

!2-Mef:tiomhenVI) [2.3-dichloro-4-CE-<(((4-

PCT/USOIJI0889S 

carboxyphenyllmethyDaroinolcarbonyl)ethenyl>nhenvllsulfide 

5 The title compound was prepared by the procedures descri't:!ed in Example 1 C 

substituting Example IB with (2-methoxy) (2,3-dichloro-4-( E-(2-

carboxyethenyl)phenyl) sulfide and substituting 6-amino-1-hexanol with methyl 4-

(aminomethyl)benzoate hydrochloride following by hydrolysis. 1 H NMR (300 MHz. 

DMSO-d6) &3.79 (s, 3H), 4.46 (s. 2H), 6.60 (d, J = 8.1 Hz, lll), 6.66 (d, J = 15.6 Hz, 

10 lH), 7.08(t,J=8.4Hz, lH), 725(d,J=8.5Hz, 1H), 7.39(d,J=8.5Hz,2H), 7.51 

(m, 3H}. 7.75 (d, J = 15.6 Hz, lH), 7.90 (d, J = 8.4 Hz, 2H), 8.83 (t, J = 5.7 Hz, lH), 

15 

12.90 (hrs, lll); MS (ESr) mlz 488,490 (M+H)+. Anal. calcd for C24H1!1NCI20 4S: C, 

59.02; H, 3.92; N, 2.87. Found: C, 58.97; H, 4.07; N, 2.71. 

C~S~CI (yo 
ll) ~N~ 

0 
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Example407 

(2-Methoxyphenyll [2.3-dichloro-4-CE-ff( 4-pyrrolidiri-l-yllpiperidin-1-

yllcarbonyl)ethenyl)phenyl]sulfide 

· The title compound was prepared by the procedures described in ~xample 1 C 

S substituting Example lB with (2-methoxy) [2,3-dichloro-4-( E-(2-

carboxyethenyl)phenyl] sulfide and substituting 6-amino-1-hexanol with 4-

(pyrrolidinyl)piperidine. 1 H NMR (300 MHz, DMS0-<16) S 1.48 (m, 2H), 1.84 (m, 

2H), 2.00 (m, 2H), 2.10 (m, 2H), 2.65 (m, IH), 3.10 (m, 3H), 3.35 (m, lH), 3.50 (m, 

lH), 3.80 (s, 3H), 4.38 (m, 2H), 4.52 (m, lH), 6.56 (d, J = 8.S Hz, lH), 7.08 (t, J == 7.8 

10 Hz, lH), 7.22 (d, J = 7.8 Hz, lH), 7.26 (d, J == 15.2 Hz, lH), 7.48 (dd, J = 7.8, 1.7 Hz, 

15 

lH), 7.57 (t, J = 8.2 Hz, lH), 7.76 {d, J = 15.3 Hz, lH), 7.82 {d, J = 7.8 Hz, lH); MS 

(ESi+) m/z 491, 493 (M+H)+. Anal. calcd for C25~8N2Cl202S 1.8 TFA: C, 49.30; H, 

4.31; N, 4.02. Found: C, 49.08; H, 4.31; N, 3.97. 

Example408 

(2-Hydroxyphenyll[2.3-dichloro-4-ffi-(( 4- carboxypiperidin-1-

yl)carbonyllethenyl)phenyllsulfide 

Example 405A (119 mg) was processed as detailed in Example 165 to provide 

20 the title compound as a white solid (43 mg, 28%). 'H NMR (DMSO-~, 300 MHz) B 

10.23 {s, lH}, 7.81 (d, .!=8.8, IH}, 7.72 (d,.!=15.2 Hz, lH), 7.42 (dt,.!=7.8 Hz, J=l.7 
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Hz, III), 7.39 (dd, J=7.1 Hz, J=l.7 Hz, lH), 7.21 (d, J=lS.3 Hz, lH), 7.05 {dd, .!=8.2 

Hz, J=l.O Hz, lH), 6.93 (dt, J=7.4 Hz, J=l.O Hz, lH}, 6.53 (d, .1=8.5 Hz, lH}, 4.25 

(m, IH), 4.03 {m, 2H), 2.85 (m, 2H), 1.87 (m, 2H), 1.44 (m, 2H). MS (APCI) m/z 452 

(M+Ir'), 450 (M-Ir"), 486 (M+cl"). Anal calcd for <;1H1!)Cl2N04S+o.25M H20: 4 

5 55.21; H, 4.30; N, 3.07. Found: C, SS.26; H, 4.29; N. 2.72. 

10 

0 

H~ Cl Q. 
- l...,.t.Y'fsyyc1 ('N·~ 

V ~N...) O 

0 

Bxample409 

[3:{ 4-Carboxypioeridin-1-yl)phenyll £2.3-dichloro-4-CE-(( 4-

C<methylsulfonyl)pipepzjn-1-yl)carbonyl)ethenynphenyll sulfide 

" 9 .HN N-S-
'--/ II 

0 

Example 409A 

Pinerazine methvlsulfonamide 

15 The title compound (1.65 g, 72%) was prepared as described in Example 

400A, substituting dimethylsulfamoyl chloride with methanesulfonyl chloride (1.26 

ml, 11.81 mmol). 



W000/59880 PCTIUS00/08895 

364 

0 

HO~ Cl O 
l,)1Y'rs~c1 ('N:8b 

V ~N_) 
. 0 

Example 409B 

£3-( 4-Carboxypiperidin-1-yl}phenyll £2.3-dichloro-4-CE-«+ 

((methylsulfonyl):piperazin-1-yl)carbonyl)etheny])phenvll sulfide 

5 Example 409B (48 mg, 72%) was prepared from Exa,mple 3848 as described 

in Example 340G, substituting methy isonipecotate with Example 409A followed by 

amination with ethyl isonipecotate as described in Example 396. 1 H NMR. (300 

MHz, DMSO-d6) a 1.55-1.71 (m, 2H), 1.83-1.94 (m, 2H), 2.36-2.48 (m, lH), 2.77-

2.86_(m, 2H), 2.88 (s, 3H), 3.10-3.18 (m, 4H), 3.66-3.84 (m, 6H), 6.73 (d, J=8 Hz, 

10 lH), 6.93 (d, J=7.5 Hz, lH), 7.11 (m, lH), 7.13 (s, lH), 7.25 (d, J=lS Hz, lH), 7.32:.. 

7.41 (m, lH), 7.78 (d, J=lS Hz, lH), 7.85 (d, J=8 Hz, HI); MS (ESI) m/e 598, 600 

(M+Ht; 596, 598 (M-H)·. 

~S~CI ('o. v ~N._) 
0 

15 Example410 

(2-Aminopheny]) £2.3-dichloro-4-(E-CC 4-motpholinyl)carbonyl)ethenyllphenyll 

sulfide 



W000/59880 PCT!US00/08895 

365 

Cl 

TJO 

0 

Example 410A 

tert-Butvl 2.3-dichloro+(JtrifluoromethyllsulfonvloJ.Y)cinnamate 

The 'title compound was constructed according to the procedure for Example 

5 340D and 340E, except using tert-butyI acrylate instead of methyl acrylate. 1H NMR 

(300 MHz, DMSO-dJ a 8.11 (d, lH), 7.78 (d, lH), 7.72 (d, lH), 6.72 (d, lH), 1.5 (s. 

10 

9H); MS (APCI-NH3) m!e 456 (M+cJ)-. 

0 

Example 4 lOB 

.,1ert-ButyI 2.·3..cfiehloro-4 .. ((triisopropylsilyl)thio)cinnamate 

Sodium hydride (3.05 g of 60% dispersion, 76 mmol) that had been rinsed with dry 

tetrahydrofumn (2x), was suspended in 128 mL ofTHF, cooled to -5 °C, and slowly 

treated with triisopropylsilyl thiol (12.2 mL. 57 mmol), maintaining an intemal 

15 temperature below 4 °C, stirred at 0 °C for 1.5 h. then added to a second flask 

containing Example 410A (20 g, 47.4 mmol) and tetrakistriphenylphosphine 

palladium (4.4 g, 3.8 mmol) in 95 mL ofTHF. The reaction was heated at reflux for 8 

h, then allowed to cool to ambient temperature and concentrated. The resultant slurry 
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was diluted with ethyl acetate, filtered through celite, washed with brine, dried 

(N~SOJ and concentrated. The resultant black residue was flash chromatographed 

on silica gel with 2.5-5% acetone/hexane to provide the title compound (18.2 g, 83%). 

1H NMR (300 MHz, DMSO-dJ 6 7.82 (d, IH), 7.78 (d, IH), 7.0 (d, IH), 6.5 (d, IH), 

5 1.5 (s, 9H), 1.35 (m, 3H}, 1.09 (d, 18H); MS (APCI-NH3) m/e 462 (M+H)+. 

Example 41 OC 

C2-Nitrophenyl) [2.3-dichloro~4-{E~cCtert-butvloxycarbonyllethenyl)phenyll sulfide 

10 A solution of Example 410B in toluene (40 mL) was treated with cesium fluoride 
. . 

(600 mg, 4 mmol) followed by 2-fluoronitrobenzene (5.03 m.L, 47.4 mmol), then 

heated at reflux for 2 h, then allowed to cool and the mixture was concentrated under 

·reduced pressure. The resultant dark brown slurry was diluted with ethyl acetate, 

washed with water (2x), 1 M NaOH,(2x), water (2x), dried (N~S04) and 

IS concentrated. The 21.2 grams of erode product was flash chromatographed on silica 

20 

gel with 10% acetone/hexane to provide the title compound (8.92 g, 53%). 1H NMR 

(300 MHz, DMS~) 6 8.17 (dd, lH), 7.95 (d, lH), 7.83 (d, lH), 7.78 (m, lll), 7.48 

(m, lH), 7.3 (dd, lH), 7.17 (d, lH), 6.6 (d, lH}, 1.5 (s, 3H); MS (APCI-NH3) mle 421 
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Example 4 lOD 

(7-NitroJ>henyl) {2.3-dichloro-4-CE-CCcarboxy)ethenvl)phenyll sulfide 

A solution ofExample 410C (3.2 & 7.5 mmol) in dicbloromethane (12 mL) at 

S room temperature was treated with trifluoroacetic acid (4 mL), stirred 30 minutes, and 

10 

concentrated to give the title compound (2.8 g, 100%) as an off-white solid. 1HNMR 

(300 ~ DMSO-dJ 8 8.16 (dd, lH), 7.94 (d, lH), 7.86 (d, lH),, 7.76 (m, lH}, 7.48 

(m, lll}, 7.29 (dd, 1H), 7.11 (d, lH), 6.61 (d, lH); MS (APCI-NH3) m/e 371 (M+H)+. 

0 
0 

Example 410E 

(2-Nitrophenyll f2.3-dichloro-4-(E-{C4-momholinvllcarbonyllethenyl)phenyll sulfide 

A solution ofExample 410D (2.7 g, 7.29 mmol) in dimethy1formamide (32 

mL) was treated with hydroxybenzotriazole hydrate (1.2 g, 8.0 mmol), morpholine 

15 (1.4 mL, 16 mmo1) and then 1-(3-dimthylaminopropyl)-3-ethylcarbodiirnide 

hydrochloride (l.53 g, 8.0 mmol), stirred at room temperature for 64 hours. The 

heterogeneous mixture was filtered, the white solid washed with water, and then dried 

in a vacuum oven at 50 °C for 24 hours to provide 2.8 g (88%) of the title compound 
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as a white powder. mp 210-213 °C; 1H NMR (300 MHz, d6 DMSO) 8 8.15 (dd, Ul), 

8.03{d, lH), 7.82 (d, lH), 7.74 (m., lH), 7.45 (m, lH), 7.32 (d, lH), 7.2 {m, 2H), 3.7 

(m, 2H), 3.6 (m, 6H); MS (APCI-NH3) m/e 440 (M+H)+. 

Cl 

0 

Example 41 OF 

(2-Aminophenyll [2.3-dichloro-4-CE-CC 4-mor,pholinyl)carbonyllethenyllphenyll 

sulfide 

A solution of iron powder (1.3 g, 22.8 mmol) and ammonium chloride (292 

10 mg, 5.46 mmol) in ethanol (9 mL) and distilled water (9 mL) at 105 °C was treated 

with example 410F (2 g, 4.55 mmol) in ethanol {20 mL), stirred for one hour and then 

allowed to cool to room temperature. The resultant heterogeneous black mixture was 

filtered through a plug of Celite, rinsed through With ethyl acetate (100 mL), the 

filtrate washed with 1 M potassium carbonate, brine, dried {Na2S04) and 

15 concentrated to give 1.9 g (100%) of the title compound as an off-white powder. mp 

230-240 °C (dee); 1H NMR {300 MHz, d6 DMSO) 8 7.9 (d, IH), 7.8 (d, lH), 7.2 (d, 

lH), 6.95 (dt, lH), 6.84 {m, 2H), 6.68 (d, lH), 6.58 {dt, lH), 5.05 (bs, 2H), 3.7 {m, 

2H), 3.6 (m, 6H); MS (APCI-NH3) m/e 410 (M+H)+; Analytical HPLC: 4.6X250 mm 

Zorbax C18 column, 1.5 mUmin, 254 run, CH3CN:H20 with 0.1% TFA, 0:100 ramp 

20 to 90:10 (0-10 min), 90:10 (10-18 min), ramp to 0:100 (18-20 min), Rt= 9.2 min. 
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0 

HO~ Cl 

~~~syYc1 0,~o 
v ~N~ 

0 

:-Example 411 

C3-C4-carboxmiperidin-l-y))phenyllf2.3-dichloro-4-CE-«S-oxo~omomholin-1-

yllcarbonvl>ethenyDphenyll suifide-

0 

EtO~ Cl 

~~~syYc1 ('s v ~N~ 
0 

E~ple411A 

£3-(4-Ethoxvcarbonyl)piperidin-1-yl)phenyl] [2.3-dichloro-4-(E{thiomomholin-

ylcarbonyllethenyl)phemll sulfide 

The title compound was prepared by the procedures described in Example 

397B substituting morpholine with thiomorpholine. MS (APC:r+) mlz 565, 567 
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0 

HO~ Cl 

~~~S~CI . ('s~o v ~N~ 
0 . 

EXam.ple 41 lB 

(3-C 4-carbomiperidin-1-yl)phenyl)[2.3-dichloro-4-CE-((S-oxothiomor,pholin-l-

yllcarbonyllethenyl)phenyl] sulfide 

5 To a solution of Example 41 lA (107 mg, 0.189 mmol) in CH2Cl2 (6 mL) was 

added mCPBA (80%, 41 mg, 0.189 mmol) at 0 °C. After stirring at the same 

temperature for 2 h, 1HF (2 m.L) was added. The solution was concentrated to 1 m.L, 

and was diluted with TIIF to 3 mL. Lithium hydroxide monohydrate (24 mg) in water 

(1 m.L) was then added. The mixture was stirred at room temperature for 3 hours. 

10 The formed transparent solution was separated by HPLC (Zorbax C-18) to give the 

title compound (68 mg). 1H NMR (300 MHz, DMSO-d6) 6 1.64 (m, 2H), 1.90 (m, 

2H), 2.41 (m, IH), 2.86 (m, 4H), 3.62 (m, 2H), 3.95 (m, lH), 4.18 (m, lH), 4.3 (m, 

4H), 6.71 (d, J = 8.4 Hz, lH), 6.93 (d, J = 7.5 Hz, lH), 7.12 (d, J = 7.5 Hz, lH), 7.13 

(s, lH), 7.28 (d, J = 15.3 Hz. lH), 7.36 (t, J = 8.8 Hz, lH), 7.80 (d, J = 15.3 Hz, ~H), 

15 7.88 (d, J = 8.8 Hz, lH); MS (APCf) m/z 553,555 (M+H)+. Anal. calcd for 

C~isN°2Cl28i04 2 TFA: C, 44.57; H, 3.61; N, 3.58. Found: C, 44.34; H, 3.76; N, 

3.51. 
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0 

HO~ Cl 

~~~S~CI (YOH 

V ~N~ 
0 

E:icample412 

f3-C4-Carboxypiperidin-1-yl)phenyll [2.3-dichloro-4-CE-CC 4-hydroxYJ>iperidin-1-

vDcarbonyllethenynphenyll sulfide 

s 

Br~S~CI 
V ~oeut 

0 

Example 412A 

(3-Bromophenyl) f2.3-dichloro-4-<E-((tert-butyloxycarbonyllethenyl)phenyll sulfide 

To a solution of Example 384B (2.35 g, 5.82 mmol) in THF {23 mL) at 5 °C 

10 was added tert-butyl trichloroacetimidate (2.6 mL, 14.54 mmol) and boron trifluoride-
. . .... .· . . ... . . . .... . . . . 

etherate (2.35 mL, 18.54 mmol). The solution was stirred at the same temperature for 

10 minutes, and was then warmed up to room temperature for 5 h. The yellow 

solution w_as poured into aq. NaHC03 solution, and the mixture was extracted with 

ethyl acetate. The combined organic phases were washed with water, dried over 

15 anhydrous Mg804, and concentrated. The residual white solid was dissolved in 

CH2Cl2 and was precipitated by adding hexane. The formed suspension was filtered 

through silica gel, and wCIShed with 1 :8 EtOAc/hexane. The solution was 

concentrated and was further purified by flash chromatography (silica gel, 1 :20 
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EtOAc/hexane) to give the title compound (2.50 g, 94%). MS (APCI} m/z 461 

0 

Eto~ Cl 

~~~S~CI 
V ~oeu1 

0 

5 Example 412B 

(3-C 4-carboethoxypiperidin-1-yl)Rhenyll[2.3-dichloro-4-( E-Ccarbo-t-

butoxyethenyl)phenyll sulfide 

A pressure tube was charged with Example 412A (589 mg, 1.28 mmol), 

Pd2(dba)3 (30 mg, 0.032 mmol),. 2-dicyclohexylphosphanyl-2' -

10 dimethylaminobiphenyl (26 mg, 0.064 mmol), and anhydrous K3P04 (382 mg, 1.8 

mmol), and was purged with nitrogen. DME (4 mL) and ethyl isonipecotate (242 mg, 

· l .54 mmol) were added via syringe, and the mixture was purged with nitrogen again. 

The red reaction mixture was stirred at room temperature for 0.5 hand at 95 °C for 15 

h. After the reaction mi$e was cooled, the it was diluted with ethyl acetate, and 

15 washed with brine. The aqueous phase was extracted with ethyl acetate. The 

combined ethyl acetate solution was concentrated and the residual oil was separated 

by flash chromatography (silica gel, 1 :6 EtOAc/hexane) to give the title compound 

(523 mg, 76%). MS (APC:r) m/z 536 (M+H)+. 
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0 

EtO~ Cl 

~~~S~CI v ~OH 
·o 

Example 412C 

C3-C4-@thoxvcarbonyl)piperidin-1-yl)phenyll [2.3-dichloro±CE-

(carbou)ethenyl)phenyll sulfide 

5 To a solution of Example 412B (510 mg, 0.95 mmol) in CH2Cl2 (8 mL) at 0 °C 

was added trifluoroacetic acid (1.6 mL). The yellow solution was stirred at 0 °C for 1 

h, and was warmed to room temperature for 3 h. After diluting with CH2Cl2, the 

solution was poured into aq. NaHC03 solution. The inorganic phase was acidified to 

pH 5, and was extracted with 10% MeOH in CH2Cl2• The combined organic phases 

10 were washed with water, concentrated under vacuwn and dried to give the title 

compound (472 mg, 100%). MS (APcr) mlz 480 (M+H)+. 

0 

~yysw ('y°H 
V ~N_J 

0 

Example 4120 

15 £3-( 4-carboxypiperidin-1-yl}Jmenyll £2.3-dichloro-4-CE-ff 4-hydroxvniperidin-1-

yllcarbonylletbenyl)phenyll sulfide 
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To a suspension of Example 412C (150 mg, 0.31 mmol) inDMF (3 mL) was 

added 4-hydroxypiperidine (63 mg, 0.62 mmol), 1-(3-dimethylaminopropyl)-3-

ethylcarbodimide (120 mg, 0.62 mmol), HOBt (84 mg, 0.62 mmol) and triethylamine 

(87 µL, 0.62 mmol) at room temperature. The mixture was stirred at the same 

5 temperature for 15 h. Ethyl acetate was added, the mixture was washed with brine, 

water, and was concentrated. The residual oil was dissolved in THF (3 mL). and was . 

added lithiwn hydroxide monohydrate (26 mg, 0.62 mmol) in water (1.5 mL). After 

stirring for· 15 hours, the solution was separated by HPLC (Zorbax C-18) to give the 

title compound (132 mg, 55%). 1H NMR (300 MHz, DMSO-d6) 8 1.32 (m, 2H), 1.65 

10 (m, 2H), 1.75 (m, 2H), 1.92 (m, 2H), 2.43 (m, lH), 2.86 (t, J = 10.6 Hz, 2H), 3.15 (m, 
. . . . ' 

lH), 3.32 (m, lH), 3.71 (m, 3H), 3.95 (m, 2H), 6.73 (d, J = 8.5 Hz, lH), 6.94 (d, J = 

7.2Hz, 1H), 7.13 (d,J=7.8 Hz, lH), 7.13 (s, lll), 7.24(d,J= 15.2Hz, 1H), 7.37(t,J 

= 8.1 Hz, lH), 7.72 (d, J = 15.2 Hz, lH), 7.85 (d, J = 8.5 Hz, lH); MS (ESI') mlz 535, 

537 (M+H)+. Anal. calcd for ~ffaN2Cl2S04 0.25 TFA: C, 56.43; H, 5.05; N, 4.97. 

15 Found: C, 56.37; H, 5.00; N, 4.91. 
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HO')('O Cl 

O~S~CI fO 

V ~N~ 
0 

Example413 

<2-Glvcoxyphenyt) £23 .. dicbloro-4-ffi-(( 4-

morpholino)carbonyl)ethenyl)phemI]sulfide 

PCT/US00/08895 

5 Diethyl azodicarboxylate (270 '14 1.47 mmol) was added~ a suspension of 

Example 405 (400 mg, 0.95 mmol), triphenylphosphine (386 mg, 1.47 mmol), and 

TiiF (2.0 mL). After 16 h, the dark orange solution was diluted with EtOAc (40 mL), 

washed with 1 N aqueous HCI (lx20 mL), washed with 0.2 N aqueous NaOH (lx20 

mL), washed with brine (lx20 mL), dried (MgS04), :filtered, and concentrated. Flash 

10 silica gel column chromatography (9:1 hexane:ethyl acetate) provided a mix of 

desired ester and triphenyl phosphine oxide. The mixture (200 mg) was combined 

with lithium hydroxide, monohydrate (34 mg, 0.81 mmol), THF (0.5 mL), and H20 

(0.5 mL ). After 21-h; the cloudy solution was diluted with 0.2 N aqueous NaOH (30 

mL), washed with ~C12 (2xl5 mt}, combined with 1 N aqueous HCI until pH<2, 

15 and extracted with EtOAc (2x20 mL}. The EtOAc extracts were combined, washed 

with brine (lx20 tDL), dried (MgS04), filtered, and concentrated to a white solid (87 

mg, 47%). 1HNMR (DMSO-d~ 300 MHz) 3 7.80 (d, .1=7~8, lH.1 7.77 (d, J=lS.3 Hz, 

lH), 7.51 (dt,.1=8.1 Hz, J=2.0 Hz, lH), 7.48 (~J=8.1 Hz, lH), 722 (d,.1=15.3 Hz, 

lH), 7.09 (d,J=7.8 Hz, lH), 7.08 (dt,.1=7.1 Hz,J=t.O Hz,. 111), 6.71 (d,.1=8.9 Hz, 

20 lH), 4.77 (s. 2H), 3.66 (s, 2H), 3.58 (s, 6H); MS (APCI) mlz 468 (M+Ht; 466 (M-HY 
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, 502 (M+Cl)". Anal. calcd for <;1H1,Cl2N05S: C, 53.85; H, 4.09; N, 2.99. Found: 

C, 54.07; H, 4.28; N, 2.69. 

. Examvle 414 

(2-{4-Butyroxy)phenyllC2.3-dichloro-4-CE-CC 4-

momholinolcarbonyllethenyl)phenyllsulfide 

Ethyl 4-bromobutyrate was added to .a mixture of Example 405 (300 mg, 

0.731 mmol), cesium carbonate (358 mg, 1.10 mmol), and DMF (1.5 mL). After 16 

10 h, the pale milky solution was dilutedwithEtOAc (30 mL), washed with 1 N aqueous 

HCI (2x25 mL), washed with brine (lx25 mL), dried (MgSOJ, filtered, and 

concentrated to a white solid (326 mg, 85%) as the ethyl ester. The ethyl ester (312 

mg, 0.595 mmol), TIIF (1.5 m.L), and H20 (1.5 ml.,) were combined.with lithium 

hydroxide, 11:10nohydrate (63 mg, l.50 mmol). After 18 h, the clear solution was 

15 poured into 1 N aqueous HCl (25 m.L) and extracted with EtOAc (2x25 mL). The 

organic layers were combined, dried (MgS04), filtered, and concentrated to a white 

solid (247 mg, 85%). 1HNMR (DMS0-t4, 300 MHz) a 7.79 {d,.1=8.5, lH), 7.77 (cl, 

.!=15.6 Hz, lH), 7.51 (dt,.!=7.5 Hz,.l=l.7 Hz, lH), 7.48 (dd,.!=7.5 Hz,J=l.O Hz, 

lH), 7.20 (cl, .1=14.9 Hz, lH), 7.19 (d, .1=9.5 Hz, lH), 7.06 (t,.!=7.S Hz, lH), 6.63 (d, 

20 .1=8.5 Hz, lH), 4.01(t,.1=6.1Hz,2H), 3.65 (s, 2H), 3.58 (s, 6H), 2.10 (t, J=:7.4 Hz, 

2H), 1. 75 (m, 2H); MS (APCI) mlz 496 (M+H)+. 
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0 

HO~ Cl 

~~~S~CI ('N~OH v ~N~ 
0 

Example415 

[3-( 4-Carbomiperidin-1-yl)phenyll 12.3-dichloro-4-( E-«4-hydro;xyethylpiperazin-1-

yllcarbonvllethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

substituting 4-hydroxypiperidine with 1-hydroxyethylpiperazine. 1H NMR (300 

MHz, DMSO-d6) 8 1.70 (m, 2H), 1.94 (m, 2H), 2.98 (m, 2H), 3.05 (m, 2H), 3.18 (m, 

2H). 3.54 (m, 2H), 3.65 (m, 3H), 3;78 (m, 2H), 6.77 (d, J = 8.8 Hz, lH), 7.03 (d, J = 

10 6.8 Hz, lli), 7.28 (d, J = 14.9 Hz, lH), 7.29 (m, 2H}, 7.42 (t, J = 7.8 Hz, lH), 7.78 {d, 

J =15.3 Hz., 11!), 7.86 (d, J = 8.8 Hz, lH); MS (ESij mlz 564, 566 (M+H)+. 

0 

HO~ Cl 0 

~~~S~CI ('N~ . v ~N._) [,_ff 
0 

Example416 

15 [3-( 4-Carboxvoiperidin-1-yl)phenyll [2.3-dichloro-4-(E-« 4-:furoyloiperazin-1-

yl)carbonyllethenyl)phenyll sulfide 
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The title compound was prepared by the procedures described in Example 412 

substituting 4-hydroxypiperidine with 1-furoylpiperazine. 1H NMR (300 MHz, 

DMSO-d6) ~ 1.64 (m, 2H), 1.91(m,2H), 2.43 (m., lH), 2.87 (m, 2H), 3.70 (m, lOH), 

6.43 (m, lH), 6.72 (d, J = 8.5 Hz, lH), 6.94 (d, J = 7.8 Hz, lH), 7.03 (d, J = 3.3 Hz, 

5 lH), 7.13 (d, J = 7.8 Hz, lH), 7.14 (s, lH), 7.26 (d, J = 15.2 Hz, lH), 7.36 (t, J =75 

Hz, lH), 7.77 (d, J =15.2 Hz, lH), 7.86 (m, 2H); MS (ESI) mlz 614, 616 (M+H)+. 

Anal. calcd for CJoff2,,N3Cl2S05 1 ;5 TF A: C, 50.45; H, 3.91; N, 5.35. Found: C, 

50.53; H, 3.96; N, 5.35. 

10 

Exam,ple417 

[3-( 4-Carboxypiperidin-1-yl)phenyll [2.3-dichloro-4-CE-C(pYl!Qlidin-l-

yllcarbonyllethenyl>nhenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

15 substituting 4~hydroxypiperidine with pyrrolidine. 1H NMR (300 MHz, DMSO-d6) 8 

1.63 (m, 2H), 1. 79 (m, 2H), 1.88 (m, 4H), 2.43 (m, lH), 2.82 (m, 2H), 3.39 (t, J = 6.7 

Hz, 2H), 3.59 {t, J = 6.8 Hz, 2H), 3.68 (m, 2H), 6.71 (d, J = 8.5 Hz, lH), 6.92 {d, J = 

7.S Hz, lH), 6.96 (d, J = 15.3 Hz, lH), 7.12 (d, J = 6.8 Hz, lH), 7.13 (s, lH), 7.35 (t, J 

= 8.8 Hz, lH), 7.72 (d, J = 15.3 Hz, lH), 7.80 (d, J =-8.5 Hz); MS (ESr) mlz 505, 507 
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(M+H)+. Anal. calcd for C25H2sN°2Cl2SO, 0.8 TFA: C, 53.54; H, 4.53; N, 4.69. 

Found: C, 53.74; H, 4.40; N, 4.64. 

( 
N-.../ 

0 

Example418 

[3-£4-Carboxypiperldin-t-yl)phenyll [2.3-dichloro-4{E-

((diethylaminocarbonvl)ethenyllphenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

substituting 4-hydroxypiperidine with diethylamine. 1H NMR (300 MHz, DMSO-d6) 

10 ~ 1.06(t, J == 6.7 Hz, 3H), 1.11 (t, J = 6.7 Hz, 3H), 1.63 (m, 2H), 1.88 (m, 2H), 2.43 

{m, lH), 2.82 {m, 2H), 3.35 (q, J = 6.7 Hz, 2H), 3.47 (q, J == 6.7 Hz, 2H), 3.70 (m, 

2H), 6.68 (d,J= 8.5 Hz, lH), 6;92 (d; J=7.5 Hz, lH), 7.07 (d; J= 15.2 Hz, lH), 7.12 

(d, J = 8.6 Hz, lll), 7.13 (s, lH), 7.35 (~ J == 8.8 Hz, lH), 7.75 (d, J = 15.3 Hz, lH), 

7.84 (d, J = 8.5 Hz, Ul); MS (ESf) mlz 507 (M+H)+. Anal. calcd for C2sfiagN2Cl2S03 

15 0.2 TFA: C, 57.S3; H, 536; N, 5.28. Found: C, 57.68; H, 5.38; N, 5.33. 

0 

HO~ Cl 

l_,~yysyYc1 fN~ 
v ~N~ 

0 
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Example 419 · 

[3-( ~Carboxvoiperidin-1-yl)phenyll [2.3-dichloro-4-(E-«4~ethylpiperazin­

yllcarbonyllethenyl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

5 substituting 4-hydroxypiperidine with 1-ethylpi~e. 1H NMR. (300 MHz, 

DMSO-d6) 8 1.22(t,J=1.5 Hz, 3H), 1.63 (m, 2H), 1.87 (m, 2H), 2.42 (m, lH), 2.81 

(~ J = 10.5 Hz, 2H), 3.00 {m, 2H}, 3.15 (m, 2H}, 3.40 {m, lH}, 3.Sl (m, 2H}, 3.67 (m, 

2H), 4.50 (m, 2H}, 6.73 (d, J = 8.8 Hz, lH), 6.89 (d, J = 7.8 Hz, lH), 7.11(m,2H), 

7.28 (d, J = 15.2 Hz, lH), 7.36 (m~ lH), 7.80 (d, J = 15.2 Hz, lH), 7.86 (d, J = 8.5 

10 Hz); MS (APCi+) mlz 548, 550 (M+H)+. Anal. calcd for <;,H31N3Cl2S03 2.2 TFA: C, 

47.18; H, 4.19; N, 5.26. F01md: C, 47.27; H, 4.27; N, 5.30. 

HO~~· s~: Cl ~o NH2 · · · I · I · 
~ ~ ~ N 

: . ... . 0 

Example420 

15 [3-( 4-Carboxypiperidin-1-yllphenyll [2.3-dichloro-4-(E-« 4- · 

(aminocarbonyl)piperidin-1-yllcarbonyllethenyllohenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

substituting 4-hydroxypiperidine with isonipecotamide. 1H NMR (300 MHz, DMSO-

d6) 8 1.45 (m, 2H), 1.63 (m, 2H), 1.73 (m, 2H), 1.87 (m, 2H), 2.43 (m, 2H), 2.78 (m, 

20 2H), 3.10 {m, 2H), 3.7 (m, 3H), 4.30 (m, lH), 4.40 (m, lH), 6.70 (d, J = 8.5 Hz, lH), 
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6.78 (s, lH), 6.92 (d, J = 7.5 Hz, lH), 7.12 {m, 2H.), 7.25 (d, J = 15.2 Hz, lH), 7.27 (s, 

lH), 7.35(m:o111), 7.73 (d, J = lS.2 Hz, lH), 7.86 (d,j = 8.6 Hz, UI); MS (APCI} 

7.18. Found: C, 56.41; H, 4.96; N, 6.98. 

0 

HO~ Cl . 
l_.~'10rsAc1 ('N~o__.,., v ~N~ 

0 

Example421 

£3-( 4-Carboxypiperidin-1-yllohenvll [2,3-dichloro-4-(E{( 4-(2-(ethoxyethyl)piperldin-

1-yl)carbonyDethenvDphenyll sulfide 

10 The title compound was prepared by the procedures described in Example 412 

substituting 4-hydroxypiperidine with 1-(2-ethoxyethyl)piperazine. 1H NMR (300 

MHz DMSO-d6) B 1.15 (!. J = 6.8 Hz 3H)~ 1.63 (m. 2H), 1.90 (lllt 2H), 2.42 (m, HI), 

2.81 (t, J =10.2 HZt 2H), 3.09(m, 2H), 3.32 (m, 2H), 3.50 (q, J =6.8 Hz, 2H), 3.51 (m, 

2H), 3.68 (m, 4H), 4.45 (m, 2H), 6.73 (d, J = 8.6 Hz, lH}, 6.91 (d, J = 1.5 Hz, IH), 

15 7.11(m,2H), 7.26 (d, J = 15.3 Hz, lH), 7.36 {m, IH), 7.80 {d, J = 15.2 Hz, lH), 7.83 

{d, J= 8.5 Hz, lH); MS (APCf) mlz 592 (M+H)+. Anal. calcd for C2,H3sN3Cl2S04 

2.5 TFA: C, 46.53; H, 4.31; N, 4.79. Found: C, 46.51; H, 4.31; N, 4,77. 
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Example422 

£3-(C 4-Carboxymethyl)piperazin-1-yll,phenyll CC2.3-dichloro-4-CE-C 4-

mor.pholinyllcarbonyllethenyllphenyll sulfide 

5 The title cOm.pound (24 mg, 42%)was prepared from Example 393A as 

described in Example 384D~ substituting morpholine with 1-

(( ethoxycarbonyl)methyl)piperazine, followed by hydrolysis with LiOH as described 

in Example 340H. 1 H NMR (300 MHz, Me0H-d4) 8 3.54 (s, 8H), 3.69 (s, 8H), 4.11 

(s, 2H), 6.77 (d, J=8.5 Hz, lH), 7.06 (d, J=15 Hz, lH), 7.08 (m, lH), 7.42 (t, J=7.5 

10 Hz, lH), 7.59 (d, J=S.25 Hz, lH), 7.93 (d, J=l5 Hz, lH); MS (ESQ m/e 536, 538 

(M+H)+. 

Example423 

I 5 [3-( 4-Carboxypiperidin-1-yll,phenyll [2.3-bis(trifluoromethyll-4-<E-« 4-

momholino)carbonyllethenyllphenyllsulfide 
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Example 423A 

[3-Bromophenvll [2.3-bisCtrifluoroBtethyl}4-${2-carboulethenyUphenyllsulfide 

The title compound was prepared from Example 401 C using the procedures 

5 described in Example 384A, followed by hydrolysis with Li OH as given in Example 

340H. 

Example 4238 

10 [3-( 4-Carboxypiperidin-1 -yl)phenyll [2.3-bis(trifluoromethyU-4-<JHC 4-

mor,pholino )camonyUethenyl),phenyl]sulfide 

The title compound was prepared from Example 423A as described in 

Example 3400, substituting methy isonipecotate with morpholine, followed by 

amination with ethyl isonipecotate as described in Example 396, and subsequent 

15 hydrolysis according to the procedure of Example 340H. 1 H NMR (400 MHz, 

DMSO-d()) o I.5-1.64 (m, 2H), 1.67-1.75 (m, IH), 1.87-1.96 {m, lH), 2.49-2.57 (m, 

2H), 2.82-2.91 {m, lH), 2.99-3.06 (m, lH), 3.46-3.54 (m, 2H), 3.54-3.62 (m, SH), 

3.63-3.72 (m, 3H), 6.87 (cl, J=8 Hz, lH), 7.06-7.13 (m, 2H), 7.16 (d, J=l5 Hz, lH), 
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7.25-7.36 (m, 2H), 7.66 (dd, J1=15 Hz, J2=4 Hz, lH), 8.00 (d, J=8 Hz, lH); MS (ESI) 

mle ss9 (M+Hr. 

Cl 
HoyysAc1 ('o 

V ~N_) 
0 

Example424 

(3-Hydroxwhenyl) (2.3-dichloro-4-CE-CC 4-

momholino)carbonyllethenyl)phenyllsulfide 

Example 31 OB was processed as described in Examples 310 and 405, 

substituting 3-methoxythiophenol for the thiol. 1H NMR (DMSO-d6, 300 MHz) ~ 

10 9.88 (s, lH), 7.86 (d, .!=8.8, lH), 7. 77 (d, .!=14.9 Hz, lH), 7.33 (dt, .!=7.4 Hz, J=I.O 

Hz, lH), 7.24 (d, .!=14.8 Hz, lH), 6.96 (d.d, J=8.8 Hz, J=I.O Hz, lH), 6.90 (dd, .1=8.8 

Hz, .J=l .O Hz, lH), 6.89 (s, lH), 6.79 (d, .1=8.5 Hz, lH), 3.67 (s, 2H), 3.58 (s, 6H); 

MS (APCI) mlz 410 (M+H)+, 427 (M+NH..r; 408 (M-H)', 446 (M+Cl)'. Anal. calcd 
. .. 

for C1,H17Cl2N~S·0.251120: C, 55.01; H, 4.25; N, 3.38. Found: C, 55.15; H, 4.25; N, 

15 3.51. 
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O Cl 

HO~o~syYcr ('o 
V ~N...) 

0 

Bxample425 

[3-< 4-ButvroxvlPhenvll [2.3-dichloro-4-(E-(<4-

morpholino)cai'boiiyllethenyl)phenyllsulfide 

5 Example 424 was processed as described in Example 414 to provide the title 

compound as a white solid. 1H NMR (DMSO-~, 300 MHz) 8 7.86 (d, .!=8.8 Hz, IH), 

7.77 (d, .!=15.3 Hz, lH), 7.43 (dt, J=7.S Hz, J=l.7 Hz, lH). 7.24 (d, .1=152 Hz, IH), 

7.11 (s, lH), 6.79 (d, .!=8.4 Hz, lH), 6.73 {d,.!=8.5 Hz, JH), 4.02 (t,.!=6.S Hz, 2H), 

3.67 (s, 2H), 3.58 (s, 6H), 2.37 {t, .!=7.S Hz, 2H), 1.95 (m, 2H); MS (APCI) m/z 410 

I 0 (M+H}, 494 (M-H)", 530 (M+cl)'. 

Example426 

(2-Hydroxmhenyll £2.3-bis(trifluoromethyll-4-CE-((4-

15 moroholino)carbonyllethenyl)phenvllsulfide 

Example 401D was processed as described in Example 405 to provide the title 

compound as a white solid. 1H NMR (DMSO~, 300 MHz) 8 10.26 (s, HI), 7.96 {d, 

.!=8.5, lH), 7.67 (m, lll), 7.46 (dd,.!=7.4 Hz, J=l.3 Hz, lH), 7.38 (dt,.1=7.5 Hz, 

J=l.3 Hz, lH}. 7.16 (d,J-15.2 Hz IH), 7.13 (d,J=8.5 Hz, lH), 7.00 {d, .!=8.2 Hz, 
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lll), 6.90 (t, J=7.4 Hz, 2H), 3.65 (s, 2H), 3.57 {s, 6H). MS (APCI) mlz 478 (M+H)+, 

495 (M+NHJ+; 476 (M-H)·, 512 (M+cl)". 

FFF 

H~F ('o 
V ~N~ 

0 

Example427 

(3-Hydroxyphenylll 2.3-bis(trifluoromethvD-4-<E-({4-

momholino)carbonyllethenyllnhenyllsulfide 

Example 401C was processed as described in Example 4010, sUbstituting 3-

methoxythiophenol for the thiol, and in Example 405 to provide the title compound as 

10 a white solid. 1H NMR (DMSQ.;~; JOO MHz) o 9.86 (s, lH), 8.02 (d, J=8.8, lH), 

7.67 {m, lH), 7.35 {d, .1=9.5 Hz, lH), 7.30 (dt, .!=7.8 Hz, .J=0.7 Hz, lH), 7.19 {d, 

J=lS.2 Hz lH), 6.95 (d, J=8.8 Hz, lH), 6.88 (d, J=1.5 Hz, lH), 6.85 (s, lH), 3.67 {s, 

2H), 3.58 (s, 6H). MS {APCl)m/z 4"l8 (M+Ir),.495 (M+NH4+}, 476 (M-Ir), 512 

(M+cl"). 

IS 

Example428 
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· l3:(4--Carbomiperidin-1-yl}Phenyl] f23-di1rifluorometh,yl-4-fE-f< 4-

hvdroxypiperidin-1-yl)earbonyl)ethenyllphenyl] sulfide 

The title compOlmd was prepared by the procedures described in Example 412 

substituting Example 384B with Example 423A. 1H NMR (300 MHz, DMSO-d6) 8 

5 1.31 (m, 2H), 1.63 (m, 2H), 1.71(m,2H), 1.91(m,2H), 2.42 (m, lH), 2.82(t.J=10.5 

Hz, 2H), 3.16 (m, lH), 3.31 (m, lH), 3.70 (m, 3H), 3.93 (m, 2H), 6.88 (d, J = 7.1 Hz, 

lH), 7.10 (d, J = 8.5 Hz, IH), 7.14 (t, J = 7.1 Hz, lH), 7.23 (d, J,,;. 8.8 Hz, lH), 7.28 

(d, J = 8.2 Hz, lH), 7.34 (d, J = 8.2 Hz, lH), 7.60 (dq, J = 15.2, 4.5 Hz, lH), 8.01 (d, J 

;: 8.8 Hz, lFI); MS (APCI} mlz 603 (M+H)+. Anal. calcd for c;1RzaF~204S 1.15 

10 TFA: C, 49.60; H, 4.00; N, 3.82. Found: C, 49.65; H, 3.80; N, 3.81. 

~yyS~CF30 
V~NI 
.. 0 

Example429 

[3-{ 4·Carboxypiperidin-1-yl)phenyl] [2.3-ditrifluoromethyl-4-(E-(0 .2.5.6-

15 tetrahydropvridin-1-yllcarbonyllethenvl)phenyll sulfide 

The title compound was prepared by the procedures described in Example 412 

substituting Example 384B with Example 423A, and substituting 4-hydroxypiperidine 

with 1,2,5,6-tetrahydropyrldine. 1H NMR (300 MHz, DMSO-d6) () 1.63 (m, 2H), 

1.90 (m, 2H),2.12 (m, 2H), 2.43 (m, lH),2.81 (t, J= 10.5 Hz, 2H), 3.75 (m, 4H), 

20 4.01 ((s, lH), 4.15 (s, lH), 5.73 (m, lH), 5.84 (m, Ill), 6.87 (d, J = 7.5 Hz, Ill), 7.10 
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(m, 2H), 7 .30 (m, 3H), 7.62 (m, lH), 8.01 (t, J = 6.5 Hz, lH); MS (APCI') mlz 585 

(M+H)+. Anal. calcd for C28H~~203S O.l 1FA: C, 56.83; H, 4.41; N, 4.70. Found: 

C, 56.91; H, 4.44; N, 4.60. 

5 

Example430 

[2-CC4-Carboxylbutyloxy)phenyll £2.3-dichloro-4-CE-«4-

momholinolcarbonvl)ethenyl)phenyllsulfide 

Example 405 was processed as described in Example 414, substituting ethyl 5-

10 bromovalerate for the alkyl halide. 1H NMR (DMS~, 300 MHz) 8 7 .79 {d, .1=8.S, 

lH), 7.77 {d,J=15.3 Hz, lH), 7.51 (dt,.1=8.2Hz,J=l.7Hz, lH), 7.48 {dd,J=7.5 Hz, 

.J=l.7 Hz, lH}, 7.20 (dd, .1=7.5 Hz, J=l.7 Hz, lH}, 7.20 (d, J=l5.6 Hz, lH), 7.05 (dt, 

.1=7.5 Hz, J=l.O Hz, lH), 6.63 {d, .1=8.5 Hz, lH), 3.99 (t, J=6.l Hz, 2H), 3.65 (s, 2H), 

3.58 {s, 6H), 2.10 (t,.1=7.1Hz,2H), 1.56 (m, 2H), 1.39 (m, 2H). MS {APCI) m/z 510 

15 (M+Hr. Anal. calcd for C24H25Cl2NOsS·0.75 H20: c, 55.02; H, 5.10; N, 2.67. 

Found: C, 54.72; H, 4.82; N, 2.77. 
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Example431 

(2-Glycoxyphenyll r 2.3-bis(trifluoromethylH-ffi-«4-

morpholinolcarbonyl)ethenyl)phenyllsulfide 

Example 426 was processed as detailed in Example 414~ substituting ethyl 

5 bromoacetate for the alkyl bromide. 1H NMR (DMSO-~, 300 MHz) o 7.94 (d, J-8.4, 

lH), 7.66(m, lH), 7.SO(m, lH), 7.47(d,.1=7.4Hz, lH), 7.28(d,J=8.5Hz, lH), 7.16 

(d, .1=14.9 Hz, lH}, 7.07 (m, 2H), 4.14 (s, 2H), 3.65 (s, 2H), 3.57 (s, 6H); MS (APCI} 

10 

mlz 536 (M+Ht,. 553 (M+NH4t; 534 (M-H)+. Anal. calcd for C23H1~6N05S: C, 

51.59; H, 3.58; N, 2.62. Found: C, 51.31; H, 3.63; N, 2.33. 

F 

H~O ~~F o A.-s F ('o V I N_.l 
0 

Example432 

(2-( 4-Butvroxy)phenyl)[ 23-bis(trifluoromethyl)-4-CE-(( 4-

momholino>carbonyl)ethenyl)phenvllsulfide 

15 Example 426 was processed as described in Example 414 to provide the title 

compound as a white solid. 1H NMR (DMSO~, 300 MHz) o 7.92 (d, .!=8.5, IH}, 

7.65 (m, lH), 7.59 (d, .1=7.8 Hz,.1=1.7 Hz, lH), 7.50 (t,.1=8.2 Hz, lH), 7.15 (d, .1=8.2 

Hz, lH), 7.12 (d,.1=15.6 Hz, lH), 7.09 (d, J=8.8 Hz, lH), 7.07 (t,.1=7.2 Hz, lH), 3.92 

(t, .1=6.1Hz,2H13.65 (s, 2H), 3.57 (s, 6H), 1.99 (t, J=1.1 Hz, 2H), 1.63 (m, 2H); MS 

20 (APCI) m/z 562 (M-H)", 598 (M+cl)". 
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H~YiYS~CF3 · I ·.· 
~ ~N......,,.-...o/'..... 

0 

Example433 

[3-(4-Carboxypiperidin-l-yl}phenyll £2.3-ditritluoromethyl-4-CE.(<bis-(2-

ethoxyethyllaminolcarbonyDethenyl}phenyll ~de 

S The title compound was prepared by the procedures described in Example 412 

· substituting Example 384B with Example ~23A, and substituting 4-hydroxypiperidine 

with bis (2-ethoxyethyl)amine. 1H NMR (300 MHz, DMSO-d6) 8 0.99 (t, J = 6.8 Hz, 

3H), 1.09 (t, J = 6.8 Hz, 3H), 1.63 (in, 2H), 1.90 (m, 2H), 2.44 (m, lH), 2.82 (t, J = 

10.8 Hz, 2H), 3.40 (m,4H), 3.50 (m, 6H), 3.68 (m, 4H), 6.88 (d, J = 7.5 Hz, lH), 7.l l 

10 (m, 3H), 7.32 (m, 2H), 7.62 (dq, J = 15.2, 4.5 Hz, lH), 7.94 (d, J = 8.5 Hz, lH); MS 

(APCI} mlz 663 (M+H)+. Anal. calcd for C31H3;'~20,S 0.7 TFA: C, 52.41; H, 4.98; 

N, 3.77. Found: C, 52.38; H, 4.94; N, 3.68. 

15 Example434 

(3-C 4-Carboxypiperidin-1-yl}phenyll [2.3-bis-Ctritluoromethyll-4-CE-((bis-<2-

hydroxyprqpyl)amino)carbonyl)ethenyl)phenyll sulfide 
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The title compound was prepared by the procedures described in Example 412 

substituting Example 384B with Example 423A, and substituting 4-hydroxypiperidine 

with diisopropanolamine. 1HNMR (300 MHz, DMSO-d6) a 1.04 (m, 6H), 1.63 (m, 

2H}, 1.90 (m, 2H}, 2.42 (m, lH), 2.83 (t, J == 10.5 Hz, 2H), 3.04 (m, lH), 3.26 (m, 

5 lH), 3.45 (m, 2H}, 3.67 (m, 2H), 3.75 (m, lH), 3.90 (m, lH), 6.90 (d, J = 7.5 Hz, lH), 

7.11 (m, 3H), 7.28 (d, J = 8.5 Hz, 1H), 7.33 (t, J = 8.2 Hz, lH), 7.63 (m, lH}, 7 .95 

(dd, J = 8.5, 2.1 Hz, lH); MS (APCf) mlz 635 (M+H)+. Anal. c8lcd for 

~H32F6N205S 1.5 TFA: C, 47.71; H, 4.19; N, 3.48. Found: C, 47.52; H, 4.28; N, 

3.40. 

10 

0 

HO~ CFs 

~~yysAcFa ('NH v ~N~ 
0 

Example·43S 

(3-{ 4-Carbomipericlin-l-yllohenyll [2.3-bis-(trifluoromethyl)-4-CE-((piperazin-1-

yllcarbonyl)ethenyl)phenyll sulfide 

15 The title compound was prepared by the procedures described in Example 412 

substituting Example 384B with Example 423A, and substituting 4-hydroxypiperidine 

with 1-(1,2,3.4-tetrahydrofuroyl)piperazine. 1H NMR (300 MHz, DMSO-d6) a I.62 

(m, 2H}, l.88 (m, 2H), 2.43 (m, IH), 2.82 (t, J = 10.5 Hz, 2H}, 3.15 (br s, 4H), 3.71 

(m, 2H), 3.75 {m, 2H), 3.86 (m~ 2H), 6.87 (d, J = 1.5 Hz, Ul), 7.10 (d, J = 8.5 Hz, 

20 111), 7.12 (d, J= 7:5 Hz, lH), 720(d,J=15.2 Hz, lH), 7.28 (d,J=8.S Hz, IH), 7.35 



.. ·- ·-···-"·------------------------------------

s 

W000/59880 PCT/US00/08895 

392 

(d, J = 7.8 Hz, lH), 7.70 (dt, J = 15.2, 4.5 Hz, lH), 7.98 (d, J = 8.5 Hz, lH), 8.85 (br s, 

lH); MS (APCI1mlz588 (M+H)+. ·Anal. calcd for C27H27F~303S 3.3 TFA: C, 

41.87; H, 3.17; N; 4.36. Found: C, 41.78; H, 3.26; N, 4.43. 

Example436 

(3-C 4-Butyroxvlphenyl)[ 2.3-bisCtrifluoromethyll-4-ffi-(( 4-

momholinolcarbonyllethenyl)phenyllsul:fide 

Example 427 was processed as described in Example 414 to pro~de the title 

10 compound as a white solid. 1H NMR. (DMSO-~, 300 MHz) a 8.02 (d, J=8.S, lH), 

15 

7.65 (rn, lH), 7.40(t,.T=7.8Hz, HI), 7.33(d,J=8.8Hz,1H), 7.19(d,.T=14.9Hz, 1H), 

7.09 (m, 3H), 4.02 (t,,f=6.4 Hz, 2H), 3.67 (s, 2H), 3.58 (s, 6H), 2.37 (t, J=7.1Hz,2H), 

l.95 (in, 2H); MS (APCI) mlz 564 (M+Ht; 562(M-H)-, 598 (M+Cl)". . 

Example437 

[2-(3-Carboxypiperidin-l-yl)phenyll [2.3-dichloro-4-CE-CC3-C2-pmolidinon-1-

yl)propylaminocarbonyllethenyl)phenyll sulfide 
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Example437A 

N-Benzyoxvcarbonyl nipecotic acid 

To a solution ofnipecotic acid (10 g, 63.6 mmol) in 1 NNaOH (2.5 gin 64 ml 

5 water, 63.6 mmol) at 0 °C was alternately added benzyloxycarbonyl chloride (10.9 

mL. 76.5 mmol) in diethyl ether (SO mL) and 1 N NaOH (5 gin 128 ml water. 127.2 

mmol) in five portions. The reaction mixture was stirred at 0 °C for 2 h, and at 

ambient temperature for 24 h. Then this was made acidic with 10% HCI and the solid 

formed was :filtered and dried (vacuum OVellt 45 °C) to obtain the title compound 

10 (18.9 g, 113%). MS (ESI) mle 264 (M+Ht. 

Example 437B 

tert-Butyl N-beneyoxvcarbony1 nipecotate 

15 A solution of Example A (18 g, 62 mmol) in THF (250 mL, 0.25 M) was 

treated with trichloroacetimidate (28 inL, 15 5 mmol) and BF3·E~O (18 mL, 1 mL/g) 

at ambient'temperatUre. After 18 h the reaction mixture was quenched with solid 
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NaHC03 followed by water and stirred vigorously~ Then the sQlventwas removed, 

and partitioned with ethyl acetate (250 mL). The organic layer was separated and 

washed with brine (3x80 mL), dried (N&zSOJ and evaporated to dryness under 

redueed pressure to obtain the crude product The title compound (19.2 g, 96%) was 

S obtained by flash chromatography on silica gel eluting with 20o/o acetone:hexane. MS 

(ESI) mle 320 (M+Hr. 

Example 437C 

10 tert-Butyl nipecotate 

Example 437B (19 g,59.5 nnnol) was treated with 10% Pd on carbon (2 g, 10 

wt o/o) in ethanol (237 mL, 0.25 M) to obtain the title compound (10.4 g, 94%). MS 

(ESI) mle 186 (M+Hr.-

15 

Example 437D 

2-Nitro-(J;.(tert-butvloxvcarbonyl)piperidin-1-yllbenzene 

To a solution of Example 437C (10.4 g, 56.1 mmol) in toluene (112 mL) was 

added 2-fluoronitrobenzene (6.0 ml, 56 mmol) and CsF (852 mg, 5.6 nnnol). The 
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reaction mixture was stirred under retlrix conditions for: 18 h, and allowed to cool to 

ambient temperature. The mixture Ms diluted with ethyl acetate (100 ml), washed 

with 10% HCI (2x50 ml), followed by brine (3x100 ml), then dried (N~SOJ and 

evap0rated in vacuo to obtain the title tom.pound (16.5 g, 94%). MS (ESI) m/e 307 

5 (M+Ht. 

Example 437E 

2-Amino~(3-Ctert-butyloxycarbonvllpiperidin-1-yl)benzene 

10 Example 437E (16.4 g. 53.5 mmol) was treated with 10% Pd on carbon (1.65 

g, 10 wt%) in ethanol (215 ml, 0.5 M) at ambient temperature for 2 hours. The 

reaction mixture was filtered through celite and the filtrate was evaporated to dryness 

under reduced pressure to obtain the title compound (13.45 g, 91 %). MS {ESI) mle 

277(M+Ht. 

15 

~ 
}v1 v 

Example 437F 

2-Iodo-(3-Ctert-butvloxycarbonyl)piperldin-1-yl)benzene 
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Example 437E was dissolved in 3 .N H2S04 (195 mL, 0.25 M), cooled to 0 °C 

and treated with NaN02 (3.35 g, 48.6 mmol) in water (20 mL). After 30 minutes at 0 

°C potassium iodide (12.01 g, 72.8 mmol) and urea(S83 mg, 9.7 mmol) in water (10 

mL) Were added and stirred for 1 h. The reaction mixture was quenched with 10% 

S NaHC03 (50 mL) and partitioned with ethyl acetate (450 mL). The organic layer was 

separated and washed with 10% NaHC03 (2xl00 mL), brine (2xlOOmL), dried 

(N~S04}and evaporated to dryness under reduced pressure. The title compound (17.2 

g, 91 %) was obtained by flash chromatography on silica gel eluting with 10% 

acetone:hexane. lH NMR (400 MHz, DMSO-d6) 5 1.39 (s, 9H),6.85 (tt, J1=1.5 Hz, 

10 12=7.5 Hz, Ill), 7.14 (dd, J1=1.S Hz, J2=7.S Hz, lH), 7.37 (tt, J1=1.5Hz,12=7.S Hz, 

lH), 7.84 (dd, J1=1.5Hz,12=7.5 Hz, lH); MS (ESI) mle 388 (M+H)+. 

~ 0 . 

~Cl 
&S~~CI . I~ ~· o 

...... 

0 

Example 4370 

15 l2-C3-tert-Butyloxvcarbonyl)pjperidin-l-yl)phenyll £2.3-dichloro-4-CE-(2-

methoXJcarbonyllethenyl)phenyll sulfide 

Example 437F was converted to the corresponding triisopropylsilyl thiol 

analogue by the method describe d for the preparation of Example 340B. Then this 

illtermediate was reacted with Example 340E (2.94 g, 7.75 mmol) at-20 °C as 
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described in Example 340F to obtain the title compound (2.5 g, 63%). MS (ESI) m/e 

522, 524 (M+Ht. 

>l 0 

~~ 
~S~Cf 
V ~OH 

0 

Example 437H 

[2-C3-tert-Butvloxycarbonyl)piperidin .. J-yl)phepyl1 T2.3-dichloro-4-CE-(2-

carboxy)ethenyl)phenyll sulfide 

Using the procedure for Example 340H, Example 437H was hydrolyzed to the 

title compound. MS (ESI) m/e 508> 510 (M+Ht. 

0 

HO~ 
;lshc1 oh 
V ~~----...NJ 

0 

Example 4371 

[2-(3-Carboxypiperidin-l-yl)phenyll [2.3-dichloro-4-(E-[(3-C2-pyrrolidinon-1-

yl)propylaminocarbonyl)ethenyl)pjienvll sulfide 

15 The title compound (66 mg) was prepared from Example 437H (90 mg, 0.177 

mmol), using the procedures described in Example 340G substituting methyJ 

isonipecotate with 3-aminopropyl-2-pyrrolidinone followed by treatment with 20% 
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TF A in methylene chloride a8 described in Example 412C. :i H NMR (500 MHz, 

DMSO-d6) a 1.27-2.43 (m, 2H}, 2.60-2. 72 (m, 3H}, 2.84 (m, 3H}, 2.17-2.30 (m, 3H}, 

2.62-2.73 (m, 2H}, 3.08-3.23 (m, SH), 3.29-3.38 (m, 3H), 6.62 (d, J=lS Hz, lH), 6.92 

(d, J=8.5 Hz, lH), 7.12 (t, J=7.5 Hz;lH), 7.41 (m, lH), 7.58 (d, J==8.75 Hz, HI), 7.70 

5 (d, J=lS Hz, lH), 8.21 (t, J=5 Hz, lH); MS (ESI) mle 516, 578 (M+H)+. 

0 

H~ F 

... lNJ ~FF 
S . F Q 

~ ~ F .. Cr I ,,, ."' ~~b 
0 

·. Example438 

· · [2-{3-Carboxypiperidin-1-yl)phenyll [2;3-bis(trifluoromethyll-4-(E-£<3-{2-

10 pyrrolidinon-1-yl)propyla.minocarbonyllethenyl}phenyll sulfide 

0 .. . 

HO~ F 

lNJ ~FF F 
"1::11 S ~ F Cr IA OH 

0 

Example 438A 

[2-{3-tert-Butyloxvcarbonyl)piPeridin-1-yllphenyll (2.3-bis(trifluorometbyll-4-<R-<2-

15 carboxylethenyl)phenyll sulfide 

The title compowid ( 445 mg, 71 %) was prepared :from the reaction of 

Example 401C (500 mg, 1.08 mmol)with Example 437F, using the procedures 
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described in Example 437G followed by hydrolysis as described in Example 3400. 

MS (ESI) mle 604 (M+H)+. 

5 Example 438B 

f2-(3-Carboxypjperidin-l-yl)phenyl] [2J-bis(1ritluoromethyll4-(E-[(3-(2-

pyrrolidinoti-1-yllprQpylammocarbonvlletbenvl)phenyl) sulfide 

The title compound was prepared from Example 438A (110 mg, 0.191 mmol), 

using the procedures described in Example 3400 substituting methyl isonipecotate 

10 with 3-aminopropyl-2-pyrrolidinone followed by trea1ment with 20% TF A in 

methylene chl~de ~ ~escribed in Example 4 l2C. 1 H NMR (500 MffZt DMSO-d6) 

a l.11.:.l.2l(m. lH)~··l.28-1.38 "(m, lllj; l.M-1.70 (m, 3H}, l.79-L86 (m, lH). L87-

1.94 (m, 2H). 2.05-2.12 (m, lH), 2.00 (t, J=7.5 Hz, 2H}, 2.58-2.66 (m, 2H), 2.96-3.01 

{m, IH), 3.11-3.18 (m, 2H), 3.19(t,1=6.25 Hz, 2H), 3.26 (m, IH), 3.32(t,1=6.25 Hz, 

15 2H), 6.46 (d, J=15 Hz. lH), 7.15 (t, 1=7.5 Hz, III), 7.33 (m, 2H), 7.43 (m. IH), 7.62 

(m, lH), 7.75 (d, J=7.S H~ lH), 8.22 {t, J=S Hz, lH); MS (BSI) m/e 644 (M+H)-i-. 
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HO~ 
. lNJ Cl 

~syYcr rN-.......oH 
V ~NJ 

0 
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Example439 

[2-{3-Carboxmiperidin-1-yl)phenyl] [2.3-dichloro-4-CE-« 4-C2-

hydroxyethyl)piperazin-1-yl)carbonyllethenyl)phenyll sulfide 

5 The title compound was prepared from Example 437H (90 mg, 0.177 mmol), 

using the procedures described in Example 3400 substituting methyl isonipecotate 

with 1-(2-hydroxyethyl)piperazine followed by treatment with 200/0 TF A in methylene 

chloride as described in Example 412C. 1 H NMR (500 MHz, DMSO-d6) a 1.31-1.45 

(m, 2H), 1.67-1.74 {m, lHJ, 1.86-1.92 (m, lH), 2.24-2.31 (m, lH), 2.66 (t, J=IO Hz, 

10 lH), 2.73 (t, J=lOHz, lH), 3~02-3.24 {m, SH), 3.33-3.38 (m, lH), 3.52 (m, 3H), 3.75 

15 

(t, J=S Hz, 2H), 4.31-4.60 (m, 3H), 6.90 (d, J=9 Hz, lH), 7.11 (t, J=7.5 Hz, lH), 7.21 

--·· .,(d,.J=7.5 Hz,lH), 7.25 (d, J:;:7.5.Hz,.lH), 7.30(d,1'7,15~Hz, lH), 7.42 (t, J=7.5Hz, . 

lH), 7.83 (d, J=15 Hz, lH), 7.85 {d, 9 Hz, lH); MS (ESI) mle 564, 566 (M+Ht. 

Example440 
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£2-(3-Carboxypiperidin-1-yl)phenyl] [2.3-bis(trlfluoromethyl)-4-(E{Cl.2.S.6-

tetrahydmp;xridin-1-yllcarbonyllethenyl)phenyll sulfide 

The title compound was prepared from Example 438A (110 mg> 0-.191 mmol), 

using the procedures described in Example 3400 substituting methyl isonipecotate 

5 with 1,2,5,6-tetrahydropyridine followed by treatment with 20% TF A in methylene 

chloride as described in Example 412C. lH NMR (500 MHz, DMSO-d6) 8 1.19-1.27 

(m, lH), 1.30-1.40 (m, lH), 1.64-1.70 {m, lH), 1.80-1.86 (m, IH), 2.04-2.18(m, 2H), 

2.60 (t, J=lO Hz, lH),. 2.68 (t, J=lO ~ lH), 3.03 (brd, J=lO ~ lH), 3.23 (hr d, 

J=l~ Hz, 111). 3.60-3.74 (m, 2H), 3.91-4.20 (~ 3H), 5.68-5.74 (m, JH), 5.80-5.90 (m, 

10 lH), 7.06-7.19 (m, 2H), 7.20-7.28 (m, 2H}, 7.36 (m, lH), 7.44 (t, J=7.S Hz, IH), 7.62-

7.71 {m, III). 7.94-8.04 cm; lH); MS {ESI) m/e 585 (M+Hr. 

Example441 

15 [2-(3-Carboxypiperidin-1-yl)phenyl] [2.3-bis(trifluoromethyD:4-(E-CC 4-Q.-

hydroxyethvl)piperazin-1-yllcarbonyllethenyl)phenyTI sulfide 

The title compound was prepared from Example 438A (lIO mg, 0.191 mmol), 

using the procedures described in Example 3400 substituting methyl isonipecotate 

with 1-(2-hydroxyethyl)pipemzine followed by treatment with 20% TF A in methylene 
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chloride as described in Exaq)te 4l2C. 1 H NMR (500 MHz, DMSO-d6}8 LI 7• 1.27 

(m, lH), 1.17-1.27 (m, lH), 1.31-1.41 (m,lH), 1.64-1.7l(m, lH), 1.80-1.88 (m, lH), 

2.07-2.15 (m, lH), 2.61 (t, J=lO Hz, lH), 2.09 (t, J=lO Hz, lH), 2.91-3.13 (m, 3H), 

3.18-3.28 (m, 3H), 3.44-3.58 {m, 3H), 3.75 (t, J==S Hz, 2H), 4.29-4.58 (m, 3H), 7.15 

S (d, J==7.5 Hz, lH), 7.19(d,1=10 Hz, lH), 7.28 (d, J=7.S Hz, 2H), 7.37 {d, J=7.S 

Hz,lH), 7.45 (t, J=7.5Hz, lH), 7.69-7.77 (m, lH), 7.98 (d, J=7.5 Hz, lH), 9.77 (hrs, 

lH); MS (ESI) mle 632 (M+Ht. 

10 Example442 

[2-(3-Carboxypiperidin-1-yl)pbenyll [2J-bis(trifluoromethyll-4-CE-{{ 4-(2-

. Chvdroxyethoxylethyl)piperazin-.l-yllcarbonyllethenyl)phenyll sulfide 

The title compound was prepared from Example 438A {110 mg, 0.191 mmol), 

using the procedures described in Example 340G substituting methyl isonipecotate 

15 with 1-[2-(2-hydroxyethoxy)ethyl]piperazine followed by treatment with 20% TF A in 

methylene chloride as described in Example 412C. 1 H NMR (500 MHz, DMSO-d6) 

a 1.17-1.27 {m, lH), 1.31-1.40 (m, lH), 1.64-1.70 (m, lH), 1.80-1.86 (m, lH), 2.08-

2.16 (m, lH}, 2.61 (t, J=lO Hz, lH), 2.68 (t, J=lO Hz, lH), 3.03(brd1=10 Hz, lH}, 

3.06-3.18 (m, 2H), 3.25 (br d, J==IO Hz, IH), 3.33 (m, 2H), 3.42-3.51 {m, 2H), 3.53-
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3.60 (m, 2H), 3.70-3.80 (m, SH), 4.32-4.56 (m, 3H), 7.13-7.21(m,2H), 7.27 (d, J=9 

Hz, 2H), 7.35 (d, J=7.5 Hz, 111), 7.44(t,1=1.5 Hz, lll), 7.68-7.77 (m, lll), 7.44-8.01 

(m, lH), 9.81 (hrs, lH); MS (ESI) m/e 676 (M+Hr. 

H~O ~ ~S ~Cl ~· 
V I N.,,,) 

0 

Example443 

(3-(3-Propioxy)phenvI> £2.3-dichloro-4-CE-CC4-

momholino)carbonyl)ethenyl)phenyllsulfide 

P-Propiolactone (50 µL, 0.75 mmol) was added to a mixture of Example 405 

10 (308 mg, 0.75 mmol), potassium tert-butoxide {750 mL, 1 Min THF), and THF (1.0 

mL). After 18 h, the reaction was diluted with EtOAc, washed with 1 M aqueous 

HCl, washed with brine, dried (MgSOJ, filtered, and concentrated. Purification by 

preparative HPLG provided the title compound (72 mg, 20%) as a white solid. 1H 
' . .. . . : 

NMR (DMSO-d" 300 MHz) 8 7.80 (d,.1=8.4 Hz, IH), 7.78 (d,.1=15.8 Hz, lH), 7.52 

15 {dt, J=8.8 Hz, .J=l.7 Hz, lH), 7.46 (dd,.1=7.8 Hz,.1=17 Hz, lH), 7.23 (d,J=9.l Hz, 

IH), 7.22 (d,.1=15.3 Hz, IH), 7.08 (t,.1=7.4 Hz, lH), 6.58 (d,J=8.5 Hz, IH), 4.22 (m, 

2H), 4.05 (m, 2H), 3.66 (s, 2H), 3.58 (s, 6H); MS (APCI) m/z 482 (M+Ht; 480 (M-

20 
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Compounds that antagonize the interaction between ICAM-1 and LFA-1 can 

be identified, and their activities quantitated, using both biochemical and cell-based 

adhesion assays. A primary biochemical assay measures the ability of the compound 

5 in question to block the interaction between the integrin LF A-1 and its adhesion 

partnerICAM-1, as described below: 

ICAM-1 / LF A-1 Biochemical Interaction Assay 

In the biochemical assay, 100 µL ofanti-tFA-1 antibody (ICOS Corporation) 

10 at a concentration of 5 µg/ml in Dulbecco's phosphate-buffered saline (D-PBS)is 

. used to coat wells of a 96-well microtiter plate ovenught at 4°C. The wells are then 

washed twice with wash buffer (D-PBS w/o Ca*' ot Mg++, 0.05% Tween 20) and 

blocked by addition of200 µL ofD-PBS, 5% fish skin gelatin. Recombinant LFA-1 

(100 µL of 0. 7 µ.g/ml, ICOS Corporation) in D-PBS is then added to each well. 

15 ·Incubation continues for· 1 hour at room temperature and the wells are washed twice 

with wash buffer. Serial dilutions of compounds being assayed as ICAM-1/LFA-1 

antagonists, prepared as 10 mM stock solutions in dim.ethyl sulfoxide (DMSO), are 

diluted in D-PBS, 2mM MgC12, 1 % fish skin gelatin and 50 µL of each dilution added 

to duplicate wells. This is followed by addition of 50 µL of 0.8 µg/ml biotinylated 

20 recombinant ICAM-1/Ig (ICOS Corporation) to the wells and the plates are incubated 

at room temperature for 1 hour. The wells are then washed twice with wash buffer and 

100 µL ofEl.ll'Opium-labeled Streptavidin (Wallac Oy) diluted 1:100 in Delfi.a assay 
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buffer (Wallac Oy) are added to the wells. Incubation proceeds for 1 hour at room 

temperature. The wells are washed eight times with wash buffer and 100 µL of 

enhancement solution (Wallac Oy, cat. No. 1244-105) are added to each well. 

Incubation proceeds for 5 minutes with constant mixing. Time-resolved ftuorimetry 

S measurements are made using the Victor 1420 Multilabel Counter (Wallac Oy) and 

the percent inhibition of each candidate compound is calculated using the following 

equation; 

10 
{ 

average OD w/ compound minus background } 
% inhibition= 100 X 1 -

average OD w/o compolllld minus backgrowid 

where "background" refers to wells that are not coated with anti-LP A-1 antibody. 
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Compounds of the present invention exhibit inhibitory activity in the above 

assay. % inhibition at 4 µM was demonstrated. 

Biologically relevant activity of the compounds in this invention is 

5 confirmed using a cell-based adhesion assay, which measures their ability to block 

the adherence of JY-8 cells (a human EBV-transfonned B cell line expressing LFA-

1 on its surface) to immobilized ICAM-1, as follows: 

ICAM-1 / JY-8 cell adhesion assay 

10 For measurement of inhibitory activity in the cell-based adhesion assay, 96-

well microtiter plates are coated with 70 µL of recombinant ICAM-1/Ig {ICOS 

Corporation) at a concentration of 5 µg/mL in D-PBS w/o ca-or Mg- overnight at 

4°C. The wells are then washed twice with D-PBS and blocked by addition of 200 

µL of D-PBS, 5% fish skin gelatin by incubation for 1 hour at room temperature. 

15 Fluorescent tagged JY-8 cells (ahuman EBV-transfonned B ·cell line expressing 

LF A-1 on its surface; 50 µL at 2 x 106 cells/ml in RPMI 1640/1 % fetal bovine 

serum) are added to the wells. For fluorescent labeling of JY-8 cells, 5 x 106 cells 

washed once in RPMI 1640 are resuspended in 1 mL of RPMI 1640 containing 2 

µM Calceiun AM (MolecularProbes), are incubated at 37°C for 30 minutes and 

20 washed once with RPMl-1640/ 1 % fetal bovine serum. Dilutions of compounds to 

be assayed for ICAM-1/LF A-1 antagonistic activity are prepared in RPMl-1640/ 1 % 

fetal bovine serum from lOmM stock solutions in DMSO and 50 µLare added to 
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duplicate wells. Microtiter plates are incubated for 45 minutes at room temperature 

and the wells are washed gently once with RPMl-1640/ 1% fetal bovine serum. 

Fluorescent intensity is measured in a fluorescent plate reader with an excitation 

wavelength at 485 nM and an emission wavelength at 530 nM. The percent 

S inhibition of a candidate compound at a given concentration is calculated using the 

following equation: 

{ 
avemge OD w/ compound } 

% inhibition = 100 X l -
avemge OD w/o compound 

10 and these concentration/inhibition data are used to generate dose response curves, 

fiom which rc;o values are derived. 

Compounds of the present invention exhibit blocking activity in the above 

assay. Inhibition at 4 µM was demonstrated. 

15 

Compounds of the present invention have been demonstrated to act via 

interaction with the integrin LFA-1 ~ specifically by binding to the interaction 

domain (I-domain), which is known to be critica1 for the adhesion ofLFA·l to a 

variety of cell adhesion molecules. As sucht it is expected that these compounds 

20 should block the interaction of LF A-1 with other CAM's. This has in fact been 

demonstrated for the case ofICAM·3. Compounds of the present invention may be 
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evaluated for their ability to block,the adhesion of JY-8 cells (a human EBV­

transfonned B cell line expressing LFA-1 on its swface) to immobilized ICAM-3, 

as follows: 

5 ICAM-3 I JY-8 cell adhesion 35say 

For measurement of inhibitory activity in the cell-based adhesion assay, 96-

well microtiter plates are coated with SO µL of recombinant ICAM-3/lg (ICOS 

Corporation) at a concentration of 10 µg/mL in D-PBS w/o ca++ or Mg++ overnight 

at 4 °C. The wells are then wuhed twice with D-PBS, blocked by addition of 100 

10 µL of D-PBS, 1 % bovine serum -albumin (BSA) by incubation for 1 hour at room 

temperature, and washed once with RPMI..;164015% heat-inactivated fetal bovine 

serum (adhesion buffer). Dilutions of compowids to be assayed for ICAM-3/LFA-1 

antagonistic activity are prepared in adhesion buffer from 10 mM stock solutions in 

DMSO and 100 µL are added to duplicate wells. JY-8 cells (a human EBV-

15 - -transformed B cell line expressing LP A..; 1 on its surface; 100 µL at 0. 75 x 106 

cells/ml in adhesion buffer) are then added to the wells. Microtiter plates are 

incubated for 30 minutes at room temperature; the adherent cells are then fixed with 

SO µL of 14% glutaraldehyde/D-PBS and incubated for an additional 90 minutes. 

The wells are washed gently with dH20; SO µL of dH20 is added, followed by SO 

20 µL of 1 % crystal violet. After S minutes the plates are washed 3X with dH20; 75 

µL of dH20 and 225 µL of 95% EtOH are added to each well to extract the crystal 

violet from the cells. Absorbance is measured at 570 nM in an ELISA plate reader. 
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The percent inhibition of a candidate compound is calculated using the following 

equation: 

{ 
average OD w/ compound } 

% inhibition= 100 X 1 -
average OD w/o compound 

5 

Compounds of the present invention exhibit blocking acti\rity in the above 

assay. 100 % inhibition at 0.6 µM was demonstrated. 
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Additional JY-8 «CAMJLFA-ll Cell Adhesion Assav Protocol 

Reagents 

• ICAM-1/lg,ICOS 

S • D-PBS, Dulbecco's w/o Ca & Mg 

• D-PBS, Dulbecco's w/ Ca & Mg 

• Blocking Solution: I% non-fat dried milk in PBS w/o Ca & Mg 

• RPMI 1640 media 

• RPMI 1640 media with 1 %PBS (RPMl-1%FBS) 

10 • RPMI 1640 media with 50%FBS (RPMI-50%FBS) 

• I mM Calcein AM, Molecular Probes, cat. C-1430 or C-3099 

• DMSO 

• JY-8 cells 

15 Procedure 

1. , Coat plate (70u1/well)with Suglml in D-PBS w/ Ca & Mg ofICAM-1/lg. Cover and 

incubate overnight at 4°C. 

2. Make compound and control dilutions using RPMI-1 %FBS and RPMI-50%FBS as the 

diluents. 

20 3. Decant ICAM-1/lg coated plate(s), and wash 3X with D-PBS w/o Ca & Mg. 

4. Block entire plate(s) with lSOul/well of Blocking solution. Cover and incubate for 

approximately 1 hour at room temperature. 

5. Count the number of viable JY-8 cells using standard methodology. Need 

approximately 10-1 S xl OE6 cells per 96mw tray. 
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6. Wash cells lX in RPMI 1640 media without serum - centrifuging for S minutes at 

approximately 1400rpms. Remove supemate and resuspend cell pellet to 5x10E6 cells 

per ml in RPMI 1640 media without serum. 

7, Add 2ul of lmM Calcein AM for every lml of cell suspension. Mix. Incubate for 30-

S 60 minutes at 37 degrees Cina C02 incubator (keeping cap of centrifuge tube loose 

for gas exchange). 

8. Add approximately 1 Omls of RPMI-1 %FBS, aliquot into two C?<lual pools and 

centrifuge for 5 minutes at 1400rpms. 

9. Remove supemate :from each pool and resuspend each cell pellet to 2xl OE6 cell per ml 

10 with RPMI-1 %FBS or RPMI-SO%FBS. 

10. Decant blocked 96mw plate(s) and wash 3X with D-PBS w/o Ca & Mg. 

11. Add SOul/well of each compound dilution or control. Add 50ul of Calcein labeled JY-

8 cells to all wells. Centrifuge plate(s) briefly (2-5 seconds) at 100-150rpms. Cover 

and incubate for 30-60 minutes at 37 degrees C. 

15 12. Gently wash welts lX with approximately 150ul per well of PBS w/Ca & Mg. 

Remove all liquid from wells. 

13. Read absorbence using reader with an excitation of 485/20 and an emission of 530125. 

14. Calculate % inhibition using the following equation: 

20 

{ 
average OD w/ compound } 

% inhibition = 100 X 1 -
average OD w/o compound 
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· The ability of the compounds of this invention to treat arthritis can be 

5 demonstrated in a murine collagen-induced arthritis model according to the method of 

Kakimoto, et al., Cell Immunol 142: 326-337, 1992, in a rat collagen-induced arthritis 

model according to the method of Knoerzer, et al., Toxicol Pathol 25:13-19, 1997, in 

a rat adjuvant arthritis model according to the method of Halloran, et al., Arthitis 

Rheum 39: 810-819, 1996, in a rat streptococcal cell wall-induced arthritis model 

10 according to the method of Schimmer, et al., J Immunol l 60: 1466-1477, 1998, or in a 

SCID-mouse human rheumatoid arthritis model according to the method of 

Oppenheimer-Marks et al., J Clin Invest 101: 1261-1272, 1998. 

The ability of the compounds of this invention to treat Lyme arthritis can be 

15 demonstrated according to the method of Gross et al., Science 281, 703-706, 1998. 

The ability of compounds of this invention to treat asthma can be 

demonstrated in a murine allergic asthma model according to the method of Wegner 

et al., Science 247:456-459, 1990, or in a murine non-allergic asthma model according 

20 to the method ofBloemen et al., Am J Respir Crit Care Med 153:521-529, 1996. 
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The ability of compounds of this invention to treat inflammatory lung injury 

can be demotistrated in a murine oxygen-induced lung irtjury model according to the 

method of Wegner et al., Lung 170:267-279, 1992, in a murine immune complex­

indueed lung injury model according to the method of Mulligan et al., J lmmunol 

S ~:1350-1363, 1995, orinamurine acid-induced lung injury model according to the 

method ofNagase, et al., Am J Respir Crit Care Med 154:504-510, 1996. 

The ability of compounds of this invention to treat inflammatory bowel . 

disease can be demonstrated in a rabbit chemical-induced colitis model according to 

10 the method of Bennet et 'al., J Philrmacol Exp Ther 280:988-1000, 1997. 

The ability of compounds of this invention to treat autoimmune diabetes can 

be demonstrated in an NOD mouse model according to the method ofHasagawa Qt al., 

Int Immunol Q:83 l-838, 1994, or in a murine streptozotocin-induced diabetes model 

15 - .according.to the method ofHexrald et al.; .Cell Jmmwz~l 157:489-500, 1994. 

20 

The ability of compounds of this invention to treat inflammatory liver injury 

can de demonstrated in a murine liver injury model according to the method of 

Tanaka et al., J lmmunol 151:5088-5095, 1993. 

The ability of compounds of this invention to treat inflammatory glomerular 

injury can be ·demonstrated in a rat nephrotoxic serum nephritis model according to 

the method ofKaw~ etal.,J /mmunol 150:1014-1083, 1993. 
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The ability of ~mpounds of this invention to treat.radiation-induced enteritis 

can be demonstrated in a rat abdominal irradiation model according to the method of 

Panes etal., Gastroenterology108:1161-1169, 1995. 

The ability of compounds of this invention to treat radiation pneumonitis can 

be demonstrated in a murine pulmonary irradiation model according to the method of 

Hallahan et al., Proc Natl Acad Sci US A 94:6432-6437, 1997. 

10 The ability of compounds of this invention to treat reperfusion injury can be 

demonstrated in the isolated rat heart according to the method of Tamiya et al., 

lmmunopharmacology 29(1): 53-63, 1995, or in the anesthetii.ed dog according to the 

model of Hartman et al., Cardiovasc Res ,J!Klli 47-54, 1995. 

JS. The ability of compounds of this invention to treat pulmonary reperfusion 

20 

injury can be demonstrated in a rat lung allograft reperfusion injury model according 

to the method ofDeMeester et al., Transplantation 6200): 1477-1485, 1996, or in a 

rabbit pulmonary edema model according to the method of Horgan et al., Am J 

Physiol 261C5): H1578-H1584, 1991. 

The ability of compounds of this invention to treat stroke can be demonstrated 

in a rabbit cerebral embolism stroke model according the method of Bowes et al., Exp 

Neurol 119(2): 215-219, 1993, in a rat middle cerebral artery ischemia-reperfusion 



cz ·-~-- ---=--- .. c 

PCT/US00/08895 

415 

model according to the method of Chopp et al., Stroke 25(4): 869-875, 1994, or in a 

rabbit reversible spinal cord ischeinia model according to the method of Clark et al., 

Neurosurg 75(4): 623-627, 1991. 

5 The ability of compounds of this invention to treat peripheral artery occlusion 

can be demonstrated in a rat skeletal muscle ischemia I reperfusion model according 

to the method of Gute et al., Mol Cell Biochem 179: 169-187, 1998. 

The ability of compounds of this invention to treat graft rejection can be 

10 demonstrated in a murine cardiac allograft rejection model according to the method of 

Isobe et al., Science 255: 1125-1127, 1992, in a murine thyroid gland kidney capsule 

model according to the method of Talento et al., Transplantation 55: 418-422, 1993, 

in a cynomolgus monkey renal allograft model according to the method of Cosimi et 

al., J Immunol 144: 4604-4612, 1990, in a rat nerve allograft model according to the 

... 15 .. method ofNakao et al., MuscleNerve 18: 93-102, 1995, in amurine skin allograft 

model according to the method of Gorczynski and Wojcil4 J lmmunol 152 : 2011-

2019, 1994, in a murine comeal allograft model according to the method of He et al., 

Opthalmol Vis Sci 35: 3218-3225, 1994, or in a xenogeneic pancreatic islet cell 

transplantation model according to the method of Zeng et al., Transplantation 58:681-

20 689, 1994. 
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The ability of cpmpounds of this invention to treat w.aft-vs.-host disease 

(GVHD) can be demonstrated in a murine lethal GVHD model according to the 

method ofHarning et al., Transplantation 52:842-845, 1991. 

· The ability of compounds of this invention to treat cancers can be 

5 demonstrated in a human lymphoma metastasis model (in mice) according to the 

method of Aoudjit et al.,J /mmunol 161:2333-2338, 1998. 
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CLAIMS 

What is claimed is: 

5 1. A compound of formula I 

I 

or a pharmaceutically*acceptable salt or prodrug thereof, 

10 

wherein R1, ~. R3, R,., and Rs are independently selected from 

a. hydrogen, 

b. halogen, 

15 c. alkyl, 

d. haloalkyl~ 

e. aJkoxy, 

f. cyano, 

g. nitro, 

20 h. carboxaldehyde, and 

f 1111111 JIJlf I lllf 11111 JI JUI 
* C L H S * 
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with the proviso that at least one of R1 or ~ is a '~cis-cinnamide" or a "trans.: 

cinnamide", defined as 

s "cis-cinnamide" "trans-cinnamide", 

wherein Ra and Rg are independently selected from 

a. hydrogen, and 

10 b. alky~ 

c. carboxy alkyl, 

d. alkylaminocarbonyl alkyl, and 

e. dialkylaminocarbonyl alkyl, 

15 and R10 and R11 are independently selected from 

a. hydrogen, 

b. alkyl, 

c. cycloalkyl, 

20 d. alkoxycarbonylalkyl, 

e. hydroxyalkyl, 

I 1111111111111 11111 1111111 1111 
* C L M S * 
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f. substituted aryl, 

g. heterocyclyl, 

h. heterocyclylallcyl, 

i. heterocyclylamino, 

s j. substituted heterocyclyl, and 

k. substituted heterocyclylalkyl, 

or where NR10R11 is heterocyclyl or substituted heterocyclyl, where 

substituents are independently selected from 

10 

1) alkyl, 

2) alkoxy, 

3) alkoxyalkyl, 

4) cycloalkyl, 

15 S) aryl, 

6) heterocyclyl, 

7) heterocyclylcarbonyl, 

8) heterocyclylalkylaminocarbonyl, 

9) hydroxy, 

20 10) hydroxyalkyl, 

11) hydroxyalkoxyalkyl, 

12) carboxy, 

1 tll\lll lltlll llllt ltlll lHllt· 
* C L l'I S * 
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13) carboxyalkyl, 

14) carboxycarbonyl, 

15) carboxaldehyde, 

16) alkoxycarbonyl, 

5 17) arylalkoxycarbonyl, 

18) aminoalkyl, 

19) aminoalkanoyl, 

20) carboxamido, 

21) alkoxycarbonylalkyl, 

10 22) carboxamidoalkYi 

23)cyano, 

24) tetrazolyl. 

25) substituted tetrazolyi 

26) alkanoyl, 

15 27) hydroxyalkanoyl, 

28) alkanOyloxy, 

29) alkanoylamino, 

30) alkanoyloxyalkyl, 

31) alkanoylaminoalkyl, 

20 32) sulfonate, 

33) alkylsulfonyl, 

34) alkylsulfonylaminocarbonyl, 

11111111: 1111111111111111111111 
.* C L M S · * 
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35) arylsulfonylaminocarbonyl, and 

36) heterocyclylsulfonylaminocarbonyl, 

and wherein Ar is a substituted aryl or substituted heteroaryl group, where 

S substitutions are independently selected from 

a. hydrogen, 

b. halogen, 

c. alkyl, 

10 d. aryl, 

e. haloalkyl, 

f. hydroxy, 

g. alkoxy, 

h. alkoxyalkyl, 

15 i. alkoxycarbonyl, 

j. alkoxyalkoxy, 

k. hydroxyalkyl, 

l. aminoalkyl, 

m. aminocarbonyl, 

20 n. alkyl( alkoxycarbonylalkyl)aminoalkyl, 

o. heterocyclyl, 

p. substituted heteroc}rci)ri~ · · 

I lllf HI 111111 11111 lllf l"lf 1111 
* C L fl S * 
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q. heterocyclylalkyl, 

r. substituted heterocyclylalkyl, 

s. carboxaldehyde, 

t. carboxaldehyde hydrazone, 

5 u. carboxamide, 

v. alkoxycarbonylalkyl, 

w. carboxy, 

x. carboxyalkyl, 

y. carboxyalkoxy, 

10 z. carboxythioalkoxy, 

· aa. carboxycycloalkoxy, 

bb. thioalkyl, 

cc. hydroxycarbonylalkyl ( carboxyalkyl), 

dd. hy~xyalkylaminocarbonrl. 

15 ee. cyano, 

ff. amino, 

gg. heterocyclylalkylamino, 

bh. carboxyalkylamino, 

ii. heterocyclylalkylaminocarbonyl, and 

20 jj .. "trans-cinnamide", 

or a pharmaceutically-acceptable salt or prodrug thereof. 

1111\1111\111\ 111\11\lll IHlll 
* C L M S * 

PCT/US00/08895 
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2. A compound according to Claim 1 wherein R1 is a "cis-cinnamidc!' or a "trans-

cinnamide", and R3 is hydrogen. 

5 3. A compound according to Claim 1 wherein ~ is a "cis-cinnamide" or a "trans-

cinnamide", and R1 is hydrogen. 

4. A comp01.md according to Claim 1 wherein R, is a "cis-cinnamide" or a 

"trans-cinnamide", and R1, ~ and R, are hydrogen. 

10 

5. A compound according to Claim 4 wherein R3 is a "cis-cinnamide". 

6. A compound according to Claim 4 wherein R3 is a "trans-cinnamide". 

15 - ·· ·1.-- A compound aceording to Claimlwherein Rs is a "ois-cinnamide" or a "-trans-

cinnamideH, R1, R2, and ~ are each independently hydrogen or alkyl; and R5 is 

selected from halogen, haloalkyl, and nitro. 

8. A compound according to Claim 4 wherein Ar is substituted aryl or substituted 

20 heteroaryl. 

: t 111111\ m111111111 111111 
* C L M S * 
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9. A compound according to Claim 4 wherein R10 and R11 are each independently 

selected from hydrogen, alkyl, cycloalkyl, alkoxycarbonylalkyl, hydroxyalkyl, 

and heterocyclylalkyl. 

S I 0. A compound according to Claim 4 wherein NR1.,R11 is heterocyclyl or substituted 

heterocyclyl. 

11. A compound according to Claim 8 wherein Ar is selected from substituted 

phenyl, 1,3-benzimidazol-2-one, lA-benzodioxane, 1,3-benzodloxole, 1-

10 benzopyr-2-en-4-one, indole, isatin, l,3-quinazolin-4-one, and quinoline. 

12. A compound according to Claim 1 selected from the group consisting of: 

(2,4-Dichlorophenyl)[2-( E-((6-hydroxyhexylamino )carbonyl)ethenyl)phenyl] 

sulfide; 

15 {2,4-Dichloroj>henyl)[2·{ E-((3~(1 ~iri:tldazolyl)propylamin.o )carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((2 hydroxyethylamino )carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dicblorophenyl)[2-chloro-4-( E-((6 ydroxyhexylamino )carbonyl)ethenyl)phenyl] 

20 sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((bis-(2-hydroxyethyl)amino)carbonyl)ethenyl) 

phenyl] sulfide; 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \Hll\: 
* C L M S * 



c 22 . -~ =''?!-" 

WOOO/S9880 PCTIUS00/08895 

425 

(2,4-Dichlorophenyl)[2-chloro-4-( E-((3-(1-pyuolidin-2-only)propylamino )carbonyl) 

ethenyl)phenyl) sulfide; 

(2,4-Dichlorophenyl)[2-cbloro+( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

5 (2,4-Dicblorophenyl)[2-chloro4-( E-((4-methylpiperazin-1-

yl)carbonyl)eth.enyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-cbloro4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-(( 4-(2-pyridyl)piperazin-1-yl)carbonyl) 

10 ethenyl)phenyl] sulfide; 

(2-(Hydroxymethyl)phenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-cbloro-4-( E-((1-morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dichloropheny1)[2-cbloro-4-( E-(( 4-(2-hydroxyethyJ)piperazin-l-yl)carbonyl) 

· · 15 · · ethenyl)phenyl] sulfide;· 

(2,4-Dichlorophenyl)[2-chloro-4-( E-{(4-(2-hydroxyethoxyethyl)piperazin-1-

yl)carbonyl) ethenyl)pheny1] sulfide; 

(2-Bromophenyl)[2-chloro-4-( E-((3-(hydroxymethyl)piperidin-l-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

20 (2--Bromophenyl)[2-chloro-4-( E-((2-(hydroxymethyl)piperidin-1-yl)carbonyl) 

ethenyJ)phenyl] sulfide; 
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(2-Bromopbenyl)[2-chloro-4-( E-((3-acetamidopyrrolidin-1- • 

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-cbloro-4-( E-((4;.hydroxypiperidin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

S (2-Bromophenyl)[2-cbloro-4-( E-((piperidin-1-yl)carbonyl) ethenyl)phenyl] sulfide; 

(2,4-Dicblorophenyl)[2-cbloro-4-( E-((3-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-chloro-4-( E-(( 4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

10 (2-Bromophenyl)[2-chloro-4-( E-(( 4-acetylhomopiperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((thiomorpholin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Bromophenyl)[2-chloro-4-( .E-(( 4-(1-benzimidazol-2-only)piperidin-1-yl)carbonyl) 

· · · 15, ,. ethenyl)phenyl]sulfide; . . . -~ ·. .· .. ·: .. 

(2-Bromophenyl)[2-chloro-4-( E-((2-etrahydroisoquinolinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-( E-((4-acetylpiperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

20 (2-Methylphenyl)[2-trifluoromethyl-4-( E-((1-morpholinyl)carbonyl)etbenyl)phenyl] 

sulfide; 

(2-Methylpheny1)[2-trifluoromethyl-4-( E-((2-(1-morpholinyl)ethylamino)carbonyl) 

\ \lltll\ \ltll\ 111\11\1111\ \Ill 
* C L M S * 
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ethenyl)pbenyl] sulfide; 

(2-Methylphenyl)[2-trifluoromethyl-4-( E-(( 4-phenylpiperazin-1-yl)carbonyl) 

ethenyl)phenyl) sulfide; 

(2-Methylphenyl)[2-tritluoromethyl-4-( E-((3-(1-pyrrolidin-2-onyl)propylamino) 

5 carbonyl) ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-tritluoromethyl-4-( E­

((cyclopropylamino )carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl){2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

10 sulfide; 

(2,4-Dichloropheny1)[2-nitro-4-( E-((3-(1-pyrrolidin-2-only)propylamino)carbonyl) 

ethenyl)phenyl) sulfide; 

(2,3-Dichlorophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

-· 15 ( +Btmru>phtmyl)[2"-nitro4-( E-{(:4-acetylpiperazin--l-yl)carbonyl)ethenyl)phenyl]--

sulfide; 

( 4-Methylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( '.E-{(4-(tert-butoxycarbonyl)piperazin-1-yl)carbonyl) 

20 ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-((4{2-furoylcarbonyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

· J fllf II lllllf.l.flfl 1111-ff lllJ 
* C L M S * 
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(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(methanesulfonyl)piperazin-1-yl)carbonyl) .· 

ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(diethylaminocarbonylmetl:iyl)piperazin-1-

yl)carbonyl) ethenyl)phenyl] sulfide; 

S (2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-(diethylaminocarbonyl)piperazin-1-

yl)carbonyl) ethenyl)phenyl) sulfide; 

(2,4-Dichloropheny1)[2-nitro-4-( E-(( 4-(tert-butoxycarbonylmeth}'l)piperazin-1-

yl)carbonyl) ethenyl)phenyl] sulfide; . 

(2,4-Dichlorophenyl)[2-nitro-4-( E-(( 4-( carboxycarbonyl)piperazin-1-yl)carbonyl) 

10 ethenyl)phenyl] sulfide; 

(2,4-Dicblorophenyl)[2-nitro-4-( E-((4-( carboxymethyl)piperazin-1-yl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-Methylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

15 · .. (2-Chlorophenyl)[2-nitro-4-( E..(( 4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Aminophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] · 

sulfide; 

(2-Hydroxymethylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

20 phenyl]sulfide; 

(2-Ethylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

111111111111111111111111· 111111·. 
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(2-iso-Propylphenyl)[2-nitro-4-(E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-tert-Butylphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

5 (2-Chlorophenyl)[2-chloro-4-( E-((4-acetylpiperazin-1-yl)carbonyl))2-

propenyl)phenyl] 

sulfide; 

(2-(1-Molpholiny1m.ethyl)phenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl) ethenyl) 

phenyl] sulfide; 

10 (2-( 4-(l ,3-Benzodioxolyl-5-methyl)piperazin-1-ylmethyl)phenyl)[2-chloro-4-( E-((1-

morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-(4-(iso-Propylaminocarbonylmethyl)piperazin-1-ylmethyl)phenyl)[2-chloro-4-( E­

((1-morpholinyl)carbonyl) ethenyl)phenyl] sulfide; 

(2-((N-Ethoxycarbonylmethyl-N-methyl)aminomethyl)phenyl)[2.chloro-4-( E-((1-

· ·· 15 -morpholinyl)carbonyl) ethenyl)phenyl]sulfide;· ·. · ····· · · ., .... · 

(2-Formylphenyl)[2-chloro-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

(2-(4-Formylpiperazin-1-ylmethyl)phenyl)[2..chloro-4-( E-((1-morpholinyl)carbonyl) 

ethenyl)phenyl] sulfide; 

(2-( E-((1-Morpholinyl)carbonyl)etbenyl)phenyl)[2-chloro-4-( E-((1-morpholinyl) 

20 carbonyl)ethenyl)phenylJ sulfide; 

(2-Fonnylphenyl)[2-ni1ro-4-( E-(( 4-acety]piperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 
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(2-Formylphenyl)[2-chloro4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] sulfide, 

N,N-climethyl hydrazone; 

(2.;.((3-(l-Morpholinyl)propyl)-1-amino )phenyl)[2-cbloro-4-( E-((1-

moq)holinyl)carbonyl) ethenyl)phenyl] sulfide; 

5 (2,4-Dicblorophenyl)[2-bromo4-( E-((3-(1-pyrrolidin-2-only)propylamino )carbonyl) 

ethenyl)phenyl] sulfide; 

(2,4-Dichlorophenyl)[2-fonnyl-4-( E-((1-morpholinyl)carbonyl)ethenyl)phenyl] 

sulfide; 

(2-Chloro-6-formylphenyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

10 phenyl] sulfide; 

(2-Cyanophenyl)[2-chloro-4-( E-((4-acetylpiperaZin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-cyano-4-( E-((morpholin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

15 ··· (2-Bromophenyl)[2-nitro-4-( E-((4-acetylpiperazin~l-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin-1-yl)phenyl)[2-chloro-4-( E-((morpholin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)-[2-chloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl]sulfide; 

20 (2-Isopropylpheny1)[2-nitro-4-( E-((3-carbomethoxypiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

11111111 1111111111111111111111 
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(2-Methylphenyl)[2-nitro-4-( E-((3-carboxamido-4-carbobenz.oxypiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 
.. 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-carbomethoxy-4-tert-butoxycarbonylpiperazin-

1-yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((2-carboxy-4-tert-butoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4{ E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-((morpbolin -1-yl)carbonyl) 

10 ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sul:tide; 

(2-Isopropylphenyl)[2-trifluorometbyl-4-( E-((cyclobutylamino)carbonyl) 

ethenyl) phenyl) sulfide; 

15 (2-Isopropylphenyl)[2-tritluoromethyl4-( E-({cyclopentylamino)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-trit1.uoromethyl-4-( E-(( 5-hydroxypent-1-ylamino )carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carbomethoxy-4-acetylpiperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Biphenyl)[2-chloro-4-( E-((morpholin-1-yl)carbonyl) 

ethenyl) phenyl) sul:tide; 
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{3,4-Dimethylphenyl)[2-nitro-4-(E-((4-acetylpiperazin-1-· 

yl)carbonyl)ethenyl)phenyl]sulfide; 

PCT/US00/08895· 

(2-Bromophenyl)[2-tritluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

etheriyl) phenyl] sulfide; 

5 (5-lndolyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(5-Benzodioxolyl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-carbomethoxypiperazin-l-yl)carbonyl)ethenyl) 

10 .· phenyl] sulfide; 

(2,3-Dimethoxyphenyl)-[2-chloro-4(E-[(morpholin-l-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Fluorophenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-l-

yl)carbonyl)ethenyl)phenyl]sulfide; 

· 15 (2-Bromophenyl)[2-tritluoromethyl-4-( E-(( 4-(tert-butoxycarbonyl)piperazin-t- · 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(Pyrrolidin-l-yl)phenyl)[2-trifluoromethyl-4-( E-(( 4-(tert-

butoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Carboxamidophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

20 ethenyl) phenyl] sulfide; 

(3-(Hydroxymethyl)phenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 
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Pheny1[2-tritluoromethyl-4-( E-((4{tert-butoxycarbonyl)piperazi.n-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

PCT/US00/08895 

(2-Isopropylphenyl)[2-tritluaromethyl-4-( E-((2-carbomethoxy-4-(tert-

butoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl) sulfide; 

5 (2-Isopropylpheny1)[2-nitro-4-( E-((3-(pyridine-4-methylaminocarbonyl)-4-tert-

butoxycarbonylpipe.razin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(morpholin-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

10 (2-(Azetidin-1-yl)phenyl)[2-tritluoromethyl-4-( E-(( 4-{tert­

butoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl} sulfide; 

(2-(Piperidin-1-yl)phenyl}[2-trifluoromethyl-4-( E-(( 4-(tert-butoxycarbonyl)piperazin-

1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(3-Chloro-2-formylpheny1)(2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

15 ethenyl) phenyl}-sulfide; ,_ .. ,.". -·- , .. ,, -·· ....... . 

(2-Trifluoromethylphenyl)[2-trifluoromethyl-4-( .E-((4-acetylpipeiazin-l-yl)carbonyl) 

ethenyl) phenyl) sulfide; 

(3-Bromophenyl)[2-trifluoromethyl-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

20 (3,5-Dimethylphenyl)[2-tritluorometbyl-4-( E-(( 4-acetylpiperazin-l-yl)carbonyl) 

ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3-dimethylaminocarbonyl-4-(pyridine-4-. 

carbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-dimethylaminocarbonyl-4-

carbcimethoxypiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((3-dimethylaminocarbonyl-4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-(l-morpholinocarbonyl)4'ert-

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyridine-4-methylaminocarbonyl)piperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

{2-Isopropylphenyl)[2-nitro-4-( E-(({3-dimethylaminocarbonyl)piperazin-1- · 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-{ E-((3-(benzylaminocarbonyl)-4-tert-

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

- .. 15 (2-Isopropylphenyl)[2-nitro-4-{E-((3-(dimethylaminocarbonyl)-4.tert-

·butoxycarbonylpiperazin-1.;.yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(5S-hydroxymethyl-pyrrolidin-2-on-1-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-l-ylamino )carbonyl) 

20 ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-(N-methyl-N-(3-(pyrrolidin-2-on-1-yl)prop-1-

yl)amino )carbonyl) ethenyl)phenyl]sulfide; 
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(2-[2-Methoxy]ethoxyphenyl}{2-chlofo-4(E-[(morpholin-1-

yl)carbonyl]ethenyl)phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(morpholinocarbonyl)piperazin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((4.:.tert-butoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-methoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-(4-(pyridine-4-carbonyl)piperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(pyrldine-3-me1hylaminocarbonyl}4-tert­

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-((3-(pyridine-2-methylaminocarbonyl)piperazin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

·· · · 15 ·· ·· ·(2-Isopropylphenyl)[2-nitro-4-( E-((1-(pyridine-3-methylaminocarbon;y'l)piperazin-l- - . 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(4-Hydroxyphenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sul:tide; 

(3,S-Dichlorophenyl)[2-nitro-4-( E-((4-acetylpiperazin-1-

20 yl)catbonyl)ethenyl)phenyl]sillfide; 

(2-Bromophenyl)[2-chloro-4-(B-((3-(SS-acetoxymethyl-pyrrolidin-2-on-l-yl)prop-1-

ylamino)carbonyl) ethenyl)phenyi]sUHide; · 
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(2-Bromophenyl)[2-chloro-4-(E-((3-(5S-methoxymethyl-pyrrolidin.,.2-on-l-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(.E-((3-( 4R-hydroxymethyl-pyrrolidin-2-on-1-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

5 Phenyl[2-nitro-4-( E-(( 4-acetylpiperazin-l-yl)carbonyl)ethenyl)phenyl]sulfide; -

(2-Dimethylaminophenyl)[2-nitro-4{ E-(( 4-acetylpiperazin-1-yl)carbonyl) 

ethenyl) phenyl] sulfide; 

(3-((2-Hydroxyetbyl)aminocarbonyl)phenyl)[2-nitro-4-( E-((4-acetylpiperazin-I-

yl)carbonyl)ethenyl) phenyl] sulfide; 

I 0 (3{(3-(l •lmidazolyl)propyl)aminocarbonyl)phenyl)[2-nitro-4-( E-((4-

acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide;·· · 

(3-((2-(1-Morpbolinyl)ethyl)aminocarbonyl)phenyl)[2-nitro-4-( E-((4-

acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-hydroxymethyl-4-tert-

15 - buto:xycu.bonylpiperazin-1-yl)carbon.yl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{(4-formylpiperazin-1-yl)carbonyl)ethenyl) phenyl] . 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-hydroxymethyl-4-tert-

butoxycarbonylpiperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

20 (2-Ethoxyphenyl}[2-chloro-4(E-[(3-ethoxycarbonylpiperidin-1-yl)carbonyl]ethenyl) 

phenyl]sulfide; 
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(3- Aminophenyl)[2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(4-Aminophenyl)[2-nitro4-( E-((4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

5 (2,4-Dimethylphenyl)[2- nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sul:fide; 

{2,S-Dimethylphenyl)[2- nitro4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl)sulfide; 

( 4-Methoxyphenyl)[2-nitro-4-( E{(4-acetylpiperazin-1-

10 yl)carbonyl)ethenyl)phenyl]sulfi.de; 

{3-Chlorophenyl)(2-nitro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Chloro, 4,S-diaminophenyl)[2-chloro-4-( E-({4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

PCT/USOO/OS89S 

15 - (3,4-Diaminophenyl)[2-chlo~-4-( E..((4-aeetylpiperazin-l-yl)carbonyl)ethenyl) 

phenyl] 

(6-Chlorobenzimidazol-2-on-5-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(1-Methylindol-7-yl)[2-cbloro4-( E-({4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(2-Hydroxy, 4-aminopheny1)[2-Cbloro-4-( E-({ 4-acetylpipemzin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

HllllJ.flf If ltllll If Ill ti lllf 
* C L M S * 



W000/59880 PCT/US00/08895 

438 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-metbylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E·.(( 4-(pyridine-2-carbonyl)piperazin-l-

yl)carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl){2-nitro-4-( E-(( 4-(pyridine-3-carbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-carbomethoxy-4-methoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(,E-((2-carboxy-4-methoxycarbonylpiperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carbomethoxy-4-methylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-carboxypiperidin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

.. 15 (2-Ethoxyphenyl)-[2-chloro-4@-[(3-carboxypiperidin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(2-ethoxycarbonylpiperidin-1-yl)carbo:iiyI]ethenyl) 

phenyl]sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-( E-((1-(tert-butoxycarbonyl)-4-

20 hydroxypyrrolidin-3-ylamino )carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(2-carboxypiperidin~t-yl)carbonyl]ethenyl)phenyl] 

sulfide; 
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(2-Ethoxyphenyl)[2-tritluoromethyl-4{ E-({(pyrrol-3-in-1-yl)carbonyl)ethenyl) 

phenyl} sulfide; 

(2-Ethoxyphenyl)[2-tritluoromethyl-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

5 (2-Ethoxyphenyl)[2-trifluoromethyl-4{E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-(E-((4-( ethoxycarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trltluoromethyl-4-(E-(( 4-(2-furylcarbonyl)piperazin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(3-ethoxycarbonylpiperidin-1-yl)carbonyl]etbenyl) 

phenyl]sulfide; 

(2-Ethoxyphenyl)-[2-chloro-4(E-[(4-carboxypiperidin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

··· 15 · · (Benzodioxan-6-yl)[2-chloro-4-(E-((4-acefylpiperazin-1-yl)carbonyl)ethenyl) phenyl] ............ --- ..... _ 

sulfide; 

(2-Isopropylphenyl}[2-nitro-4-( E-(( 4-ethoxycarbonylpiperazin-1-

yl)carbonyl}ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-(( 4-isopropoxycarbonylpiperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyf)[2-nitro-4-( E-((4-isobutoxycarbonylpiperazin-l­

yl)carbonyl)etbenyl) phenyl] sulfide; 
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(2-Isopropylpheny1)[2-nitro-4-( E-((4-((1-propen-2-oxy)carbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-propionylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-(( 4-carboxamidopiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-methylaminocarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-(( 4-(pyrimidin-2-yl)piperazin-1-

l 0 yl)carbonyl)ethenyl) phenyl] sulfide; 

_(2'."Isopropylphenyl)[2-nitro-4-( E-(( 4-hydroxyacetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-(pyrazine-2-carbonyl)piperazin-I­

yl)carbonyl)ethenyl) phenyl] sulfide; 

15. . _ -..(2-Isopropylphenyl)[2-tritluoromethyl-4-( E~(((2-::carboxypyrrol"!3~in-I- .· 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-{(3-hydroxymethyl-4-methylpiperazin-I­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-lsopropylphenyl)[2-trifluoromethyl-4-( E-(((2-carboxypyrrol-3-in-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-trifluoromethyl-4-( E-(({2-hydroxymethylpyrrolidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

111111111111111111111111111111 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3-methylaminocarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(((3-cyclopropylaminocarbonyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl)[2-:nitro-4-( E-((3-carboxamidopiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carbomethoxy-4-oxopiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl}[2-nitro-4-( E-((3,S-dimethylpiperazin-1-yJ)carbonyl)ethenyl) 

10 phenyl) sulfide; 

(1-Ethylindol-7-yl)[2-chloro-4-( .E-{(4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(3-[2-Methoxy]ethoxypheny1)-[2-chloro-4(E-[(morpholin-1-

yl)carbonyl]etheny1)phenyl] sulfide; 

·ts (2-Bromophenyl)[2-chl0ro-4-(E{(4;4' -S-dioxythiomorpholin-1-yl)carbonyl) 

ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-(N-carbomethoxymethyl-N-(3-(pyrrolidin-2-on-1-

yl)prop-1-yl)amino)carbonyl) ethenyl)phenyl]sulfide; 

(2-Bromophenyl)[2-chloro-4-(E-((4-S-oxythiomorpholin-1-yl)-2-

20 pyrrolidinone )carbonyl) ethenyl)phenyl]sulfide; 

(2-Methoxy-5-cblorophenyl)[2-nitro-4-(E-((4-acetylpiperazin~l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

·I IRtlll lllJI ·11111 llltl 11 Im 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3~xymethyl)piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3,5-dimethyl-4acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

PCT/US00/08895 

5 (l-Methylindol•S-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-1-ylamino )carbonyl) 

10 ethenyl)phenyl]sulfide; 

(Benzoclioxan"'.6-yl)[2-nitro-4-( E-((3-carboethoxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( .E-(( 4-carboethoxypiperidin"'.1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

. 15 ·· .· (2-Ethoxypheny1)[2-tritluoromethyl-4-(Z-((4-aceeylpiperazin~l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Ethoxyphenyl)[2-tritluoromethyl-4-(E-((6-methylpyrid-2-

ylamino)carbonyl)ethenyl) phenyl] sulfide; 

(2-Methyl-3-chlorophenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(Benzoclioxan-6-yl)[2-nitro-4-( E-((3-carboxamidopiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

' 111\llt l\tltl llllt \11\1 !11111 
.* C L M S * 



--- '!' .. .• """?b 

W000/59880 PCTIUS00/0889S 

443 

(Benzodioxan-6-y1)(2-nitro4-( E-({2-carboethoxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benmdioxan-6-yl)[2-nitro-4-( E-(( 4-earboxamidopiperidin-1-yl) carbonyl)ethenyl) 

phenyl} sulfide; 

5 (Benzodioxan-6-yl}[2-nitro-4-( E-{{4-tert-butoxycarbonylpiperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro4-( E-((syn-3,5-dimethylmorpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((anti-3,5-dimethylmorpholin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

15 

(2-lsopropylphenyl)[2-nitro-4-( E-{(3-carboethoxypiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((3-isopropoxycarbonylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)E2-nitro-4 .. ( E-{(J .. (dimethylaminocarbonyl)-4-methylpiperazin-l- ... 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro4-( E-((3-carbomethoxy-4-hydroxypipericlin-1-

yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-hydroxymethyl-4-hydroxypiperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-trifluoromethyl-4-( E-((2-carbomethoxy-4-

(methoxycarbonyl)piperazin-1-yl)carbonyl)ethenyl) phenyl] sulfide; 

1111111rnm1 1111111111111111 
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(2-Etboxyphenyl)[2-tritluorometbyl-4-( E-((2-carbomethoxy-4-metbyl piperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-tritluoromethyl+( E-{(2-carboxy-4-(methoxycarbonyl)piperazin-

1-yl)Carbonyl)etbenyl) phenyl] sulfide; 

S (lndol-6-yl)[2-chloro-4-( E-((~lpiperazin-1-yl)carbonyl)etbenyl) phenyl] sulfide; 

(l-Ethyl,3-(dimethylaminometbyl)indol-7-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl]. sulfide; 

(S-Ethoxybenzodioxan-6-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

10 (2-Ethyl-4-bromophenyl)[2-nitro-4-(E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; · 

(Benzodioxan-6-yl)[2-nitro-4-( E-((2-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-((4-carboxymethylpiperazin-1-yl) 

15- ---arbonyl)ethenyl) phenyl] sulfide; 

(3-Morpholinophenyl)[2-nitro-4-(E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(5-Ethoxybenzodioxan-8-yl)[2-chloro4( E-((4-acetylpiperazin-l-

yl)carbonyl)ethenyl) phenyl] sulfide; 

20 (5-Chloro-8-ethoxyquinolin-7-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1-

yl)carbonyl)etbenyl) phenyl] sulfide; 

11111111 llllll lllll 11111111111 . 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2•Isopropylphenyl)[2-nitro-4-( E-((3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

pheeyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-{((3-ethanesulfonylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-(((3-(4-methylpiperazine) 

sulfonylaminocarbonyl)piperidin-1-yl)carbonyl)ethenyl) phenyl} sulfide; 

(2-Isopropylphenyl)[2-.nitro-4-( E-(((3-p-toluenesulfonylamiilocarbonyJ)piperidin-1-

10 yl)carbonyl)ethenyl) phenyl) sulfide; 

(2-Isopropylpheny1)[2-nitro-4-( E-((3-methyl-4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Hydroxyphenyl)-[2-chloro-4(E-[(morpho1in-I-yl)carbonyl]ethenyl)phenyl]sulfide 

(l-(Carboxymethyl)indol-S-y1)[2-chloro-4-( E-((4-acetylpiperazin-1-

. - - · · 1.S.· ·· yl)earbonyl)ethenyl}phenyl) sulfide; .. -· ..... ·•f'' •••... 

(Benzodioxan-6-y1)[2-tritluoromethyl-4-( .E-((4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

· (2-Isopropylphenyl)[2-nitro-4-( E-((3-(1-pyrrolidin-2-onyl)prop-I-ylam.ino) 

carbonyl)ethenyl) phenyl) sulfide; 

20 (3-(2-Morpholinoethylamino )phenyl)[2-trifluoromethyl-4-(E-(( 4-acetylj>iperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

t lll\lll llllll lllll \\111 t\ llll 
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(2-Pyrrolidin-1-ylphenyl)[2-nitro-4-(E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(3-Bromophenyl)[2-nitro-4-(E-((3-carboethoxypyrrolidin-1-yl)carbonyl)ethenyl) 

phen}rl] sulfide; 

5 (3-Bromophenyl)[2-nitro-4-(E-(( 4-carboethoxypyrrolidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-(Hydroxymethy1)-benzodioxan-6-yl)[2-chloro-4-( E-(( 4-acetylpiperazm-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluoromethy1-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-1- · · 

10 ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(3-{Dimethylaminomethyl)indol-5-yl)[2-chloro-4-( E-(( 4-acetylpiperazin-1- . 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-(E-((2-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

· · 15 · ·. (2-Isopropylpheny1)[2-nitro-4-( E-((2-carboxypiperidin .. l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-(( 4-carboxypiperidin-1-yl)carbonyl)ethenyl) 

20 phenyl] sulfide; . 

(2-Isopropylphenyl)[2-nitro-4-( E-((( 4-p-toluenesulfonylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-( E-{(3-carboxy-4-hydroxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-carboethoxypiperidin-l-yl) 

carbOnyl)ethenyl) phenyl] sulfide; 

5 (Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((2-carboethoxypiperidin-l-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-nitro-4-( E-(( 4-carboxypiperidin-1-yl) carbonyl)ethenyl} 

phenyl] sulfide; 

(Benzodioxan-6-y1)[2-1ritluoromethyl-4-(E-((3-carboxypyrrolidin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluororiiethyl-4-( E-(( 4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((2-carbomethoxy-4-tert-

butoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

~, 15 ··(Benzodioxm-6 .. yl)(2-tri~uoromethyl-4-(·E-((2-carbomethoxy-4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((2-carbomethoxypiperazin-l-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Methyl-3-(carboethoxymethyl)indol-S-yl)[2-trifluoromethjrl-4-(_E{(mo:rpholin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(1-{2-Methoxyethyl)indol-5-yl)[2-chloro-4 .. ( E-(( 4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

··:\ lllli l\lll\ 111\l l\111 \t \II\ 
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(2-Isopropylphenyl)[2-nitro-4-( E-((3-acetoxymethyl-4-hydroxypiperidin-l- · · 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(dimethylaminocarbonyl)-4-hydroxypiperidin-

1-yl)earbonyl)ethenyl) phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-((3-cyanomorpholin-l-yl)carbonyl)ethenyl) phenyl] · 

sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-carboethoxymorpholin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(tetrazol-S-yl)morpholin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-(( 4-carboxypiperidin-1-yl) · 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluorometbyl-4-( E-((2-carboxypiperidin-l-yl) ... 

carbonyl)ethenyl) phenyl] sulfide; 

15 .. (Benzodioxan-6-yl)[2 .. trifluoromethyl4 ... (E-(( karbomethoxypiperazjn-1-yl) _ . • . 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-az.a-6,9-diooxaspiro[S.4]decan-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluoro-4-(E-(( 4-(benzimidazolon-1-yl)piperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-1rifiuoromethyl-4-(E-((4-(methylaminocarbonyl)piperidin-l-

yl)carbonyl)ethenyl) phenyl] sulfide; 

llllllll llllll lllll 11111111111 
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(Benzodioxan-6--}'1)[2-trifl.uoromethyl-4-( E-((3-carbomethoxy-4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyJ) phenyl) sulfide; 

(2-lsopropylphenyl)[2-nitro-4-( E-((3-carboxymorpholin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

5 (Benzodioxan-6--yl)[2-trifl~l4-( E-((2-ca?boxy-4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl) sulfide; 

(Benzodioxan-6--yl)[2-trifluoromethyl4-(E-((morpholin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6--yl)[2-trifluoromethyl-4-(E-(( 4-(pyrrolidin-1-yl)piperidhi-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((3-87.a-6,9-diooxaspiro[5.4]decan-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylpheny1)[2-nitro-4-(E-((2-( dimethylaminomethyl)piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

· 15 ·· (2-Isopropylphenyl)[2.mtro-4-EE-({piperidin-1-ylamino)carbonyl)ethenyl) ·pheeyl] 

Sul.tide; 

(Benzodioxan-6--yl)[2-trifluoromethyl4-( E-((3-carboxy4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(2-{Dimethylaminoearbonyl)-benzodioxan-6-yl)[2-chloro-4-(E-((4-aeetylpiperazin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide;; 

(2-Isopropylphenyl)[2-nitro4-( E-((3-(2-(methoxymethyl)tetrazol-5-yl) piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide 
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(2-Isopropylphenyl)[2-nitro+( E-((3-(1-(methoxymethyl)tetrazol~S-yl) piperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(l-Methylindol-5-yl)[2-chloro-4-( E-((3-(1-pyrrolidin-2-onyl)propylamino) 

' 
carbonyl)ethenyl) phenyl] sulfide; 

S (2-Isopropylphenyl)[2-nitro-4-( E-((3-(tetraml-S-yl) piperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(1-Methylindol-5-yl)[2-chloro-4-( E-((3-carboethoxypiperidin-t .:.yl)carbonyl)ethenyl) 

phenyl] sulfide 

(1-Methylindol-S-yl)[2-chloro-4-( E-((3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

10 phenyl] sulfide; 

(l-Methylindol-S-yl)[2-chloro-4-( E-(( 4-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(1-Methylindol-S-y1)[2-chloro-4-( E-{(3-carboxypiperidin-1-yl)carbonyl)~thenyl) 

phenyl] sulfide; 

. . JS . -·-·· (2-Isopropylphenyl)[2-nitro4-(E-((2 .. (l-methylpyrrolidin-2- .. 

yl)ethylamino )carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-(( 4-(pyrrolidin-1-yl)piperidin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-{E·{( 4-sulfopiperidin-1-yl)carbonyl)ethenyl) phenyl] 

20 sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((3-hydroxypiperidin-l-yl)carbonyl)ethenyl) phenyl] 

sulfide; 
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(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-((3-

(( ethanesulfonylamino )carbonyl)piperidin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-tritluoromethyl-4-( E-((3-((p-

tolue'nesulfonylamino )carbonyl)piperidin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

5 (Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-(( 4-

(( ethanesulfonylamino )carbonyl)piperidin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

{Benzodioxan-6-yl)[2-trlfluoromethyl-4-(E-{(2(tetrazol-S-yl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((2-butyl~ 5-(tetrazol-5-yl)morpholin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-(and 3-)(Hydroxymethyl)-benzodioxan-6-yl)[2-nitro4-( E-(( 4-acetylpiperazin~ 1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

· (2-(and 3-)(Hydroxymethyl)-benmdioxan-6-yl)[2-nitro4-(E-((3-(pyrrolidin-2-on-1-

yl)prop-1-ylamino )carbonyl) ethenyl)phenyl]sulfide; 

16 , · (2-(and, 3-)(-Hydroxymethyl)-benrodioxan-6-y1){2-trifluoromethyl4{E-((3-

(pyrrolidin-2-on-1-yl)prop-1-ylamino)carbonyl) ethenyl)phenyl]sultide; 

(3-Hydroxymethy1)-benzodioxan-6-y1)[2-nitro-4-(E-({3-(pyrrolidin-2-on-l-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((3-carboxypiperidin-1-yl)carbonyl)ethenyl) 

20 phenyl] 

(2-(and 3-)(Aminomethyl)-benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-(pyrrolidin-

2-on-1-yl)prop-l-ylamino )carbonyl) ethenyl)phenyl}sulfide; 

\\11\11\ \\\I\\ IH\t\1\1 l\\tl\ : 
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(2-Isopropylpheny1)[2-nitro-4-( E-((3-(methylaminocarbonyl)morpholin;.1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(hydroxymethyl)niorpholin-1-

yl)c&rbonyl)ethenyl)phenyl] sulfide; 

5 (2-Isopropylphenyl)[2-nitro-4-( E-({3-(acetoxymethyl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-({3-(aminomethyl)morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro4-( E-((3-(acetamidomethyl)morpholin-l-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-:4-(E-((3-(pyrrolidin-2-on-1-yl)prop-1-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

(Benzodioxan-6-yl)(2-chloro-4-( E-({3-carboethoxypiperidin-1-yl)·carbonyl)ethenyl) 

phenyl] sulfide; 

··· ·--· -.· ···15 .· (Benzodioxan-6-yl)[2-chloro-4-( E~((2-carboethoxypipericlin-l-yl) carbonyl)ethenyl) .. : .... 

phenyl] sulfide 

(2-Methoxyphenyl)-[2,3-dichloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl] 

sulfide; 

(2-Methoxyphenyl)-[2,3-dimethyl-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl] 

20 sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-((indol-5-ylamino )carbonyl)ethenyl) phenyl] 

sulfide; 

II/ml~ Ml~ U~ 11111 H II 
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(Benzodioxan-6-yl)[2-chloro-4-( E-((3-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((3-(tetrazol-5-yl)piperidin•l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

5 (Benzodioxan-6-yl)[2-chloro-4-{ E-((4-(tert-butoxycarbonyl)piperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( E-((2-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl) sulfide; 

(Benzodioxan-6-yl)[2-chloro-4-( ,E.((3-(tetrazol-5-yl)morpholin-1-yl) 

10 carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-y1)[2-chloro-4-( E-(( 4-(methylaminocarbonyl)piperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)-[2,3-dichloro-4(E-[( 4-carboxypipericlin-1-yl)carbonyl]ethenyl) 

phenyl] sulfide; 

· -15 ·· (Benzodioxan-6-yl)[2-chloro-4-( E-((+(tetrazol-5-yl)piperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Methoxyphenyl)-{3-chloro-4(E-[(morpholin-1-yl)carbonyl]ethenyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-nitro-4-(E-{(4-oxopiperidin-I-yl)carbonyl)ethenyl) phenyl] 

sulfide; 

20 (Benzodioxan-6-yl)[2-tritluoromethyl-4-( E-((3-R-carboethoxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfidt; 

1 lllltUllltl 11111 ltlll-11 llll 
* C L M S * 



W000/59880 PCT/US00/08895 

454 

(Benzodioxan-6-yl)[2-tritluoromethyl-4-( E-((3-R-carboxypiperidin-1.,. · · 

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4{E-((3-(pyrrolidin-2-on-l-yl)prop-l­

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

5 (Benzodioxan-6-yl)[2,3-dichloro-4-( E-(( 4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3-carboethoxypiperidin:-l-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro4-( E-(( 4-carboethoxypiperidin-1-yl) 

10 carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dicliloro-4-( E-((3-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-(( 4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

15 -· ... (2-Isopropylphenyl)[2,3.dichloro-4.( E-((3-(J,.,pyrrolidin-2-t>nyl)propylamino), .. 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-(( 4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-((3-carboethoxypiperidin-1-yl) 

20 carbonyl)ethenyl) phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-{(4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 
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(2-Isopropylphenyl)[Z3-dichloro4( E.:((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-((4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

5 (1-Methylindol-5-yl)[2,3-dichloro-4-( .&((3-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(1-Methylindol-5-yl)[2,3-dichloro4-( .E-((3-carboxypiperidin-1-Yl) carbonyl)ethenyl) 

phenyl) sulfide; 

(l-Methylindol-S-yl)[2,3-dichloro4-( E-(( 4-carboethoxypiperidin-1-yl) 

I 0 carbOnyl)ethenyl) phenyl] sulfide; 

(1-Methylindol-5-yl)[2~-dicbloro-4-( .E-(( 4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

· (2-Ethoxyphenyl)-[2,3-dichloro-4(E-[(4-carboxypiperidin-l-yl)carboilyl]ethenyl) 

phenyl] sulfide; 

15 · ·· (2-Ethoxyphenyl}r[2;·3-dichloro4(E-[(morpholin-1-yl)carbonyl]ethenyl)phCnyl] · · 

sulfide; 

(2-Ethoxyphenyl)-(2,3-dichloro4(E-[(3-carboxypiperidin-1-y1)carbonyl]ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-ni1ro-4-( E-((3-carboethoxypyrrolidin-I-yl)carbooyl)ethenyl) 

20 phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro4-( E--((jO:cittboxypyrrolidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

I Ill\ I~ 11\\J II 1\11 
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(2-Isopropylphenyl)[2,3-ditluoro-+( E'-((3-carboethoxypiperidin-l • 

yl)carbonyl)ethenyl) phenyl] sulfide; 

PCT/US00/08895 

(2-Isopropylphenyl)[2;3-difluoro-4-( E-((3-carboxypiperidin-l-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

S (2-Isopropylphenyl)[2,3-di:fluoro-4-( E~(( 4-carboxypiperidin-1-yl)carbonyl)etbenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-ethoxycarbonylpyrrolidin-1-

. yl)carbonyl)ethenyl) phenyl] sulfide 

(Benzodioxan-6-yl)[2-tritluoromethyl-4-(E-((3-carboxypyrrolidin-1-

10 yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)[2-cbloro-3-trifluoroniethyl-4-( E-(( 4-carboethoxypiperidin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

. (2-Methoxyphenyl)[2-chloro-3-trifluoroniethyl-4-( E-(( 4-carboethoxypiperidin-1-

yl)carbonyl)ethenyl) phenyl]: sulfide; 

. 15 (2-Methoxyphenyl)[2-chloro-3-trifluoromethyl4( E.((morpholin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl) [ 4-( E-((4-carboxypiperidin-1-yl) carbonyl)ethenyl)naphthyl] 

sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( E-((4-(spiro-hydantoin-S-yl)-piperidin-1-

20 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) (2,3-dichloro-4-( E-(4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

I ·1111111 111111 11111 1111111 1111 
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(2-Methoxyphenyl)[ 2,3-dichloro-4-( E-(( 4-e1hylpiperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Isopropylphenyl)[ 2,3-dichloro-4-( E·{( 4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-

yl)ca'rbonyl)ethenyl)phenyl] sulfide; 

5 (Benz.odioxan-6yl)[2,3-bis(trifluoromethyl)-4-(E-((4-carboxypiperldin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

·(2-Methoxypheny1) [2,3-dichloro-4-(E-((4-(carboxymethylamino )carbonyl-piperidin-

1-yl)carbonyl)ethenyl)phenyl) sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-(( 4-carboxymetbylpiperazin-1-yl) 

10 carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-bis(tritluoromethyl)-4-(E-((4-N-(2-hydroxyethyl)piperazin-

1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(l-Methylindol-5-yl) [2,3-dichloro-4-( E-((4-( carbo-2,3-

dihydroxypropylamino )piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

· - · IS (2-Methoxyphenyl) [2;3 .. dichloro-4-(E·{4-(2,3-dihydroxypropionyl)piperazin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-( E-(4-(2,3-dihydroxy-3-

carboxypropionyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(1-Methylindol-S-yl) [2,3-dicbloro-4-(E-(( 4-(carboxymethylamino )carbonyl-

20 piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(l-Methylindol-5-yl) [2,3-dichlorti-4-{.E-((4-sulfopiperidin-l­

yl)carbonyl)ethenyl)phenyl] sulfide; 

Hll\11\ \\\I\\ Ill\\ \\II \\ \II\ 
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(1-Methylindol-5-yl) [2,3-dichloro-4-(E-.(4-methylhomopiperaZin-1-

ylcarbonyl)etbenyl)phenyl] sulfide; 

PCT/US00/08895 

(l-Methylindol-5-yl) [2,3-dichloro-4-(E-(4-tetrohydrofuroylpiperazin-1-

yl)cai'bonyl)ethenyl)phenyl] sulfide; 

5 (2-Methoxyphenyl) [2,3-dichloro-4-(E-(( 4-amino-4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[2,3-dichloro-4-((4-furoylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(1-Methylindol-5-yl) [2,3-dichloro-4-( E-(4-( carbo-3-sulfopropylamino )piperadin-1-

10 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[ 2,3-dichloro-4-( E-( 4-acetylmnino-4-carboxypiperidin-1- · 

ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(&(( 4-carboxypiperidin-1- . 

yl)carbonyl)ethenyl)phenyl]sulfide; 

15 ··-· .. (2-Methoxyphenyl}-S-[8-(&((4·(aminocarbonyl)piperidin-1- .. 

yl)carbonyl)ethenyl)quinolinyl]sulfide; 

(2-Methoxyphenyl) [2-trifluoromethyl-4-(E-(( 4-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(1-Methylindol-5-yl) [ 2,3-dichloro-4-( E'Z-((1 S,4S)-2,5-diazabycyclo{2,2, l)heptan-

20 2-ylcarbonyl)ethenyl)-2,3-dichlorophenyl] sulfide; 

(l-Methylindol-5-yl) [2,3-dichloro-4-( E~(4-hydroxy-3-carboxypiperadin-1-

ylcarbonyl)ethenyl)phenyl] sulfide;; 
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(1-Metbylindol-S-yl) [ 2,3-dichloro-4-( E-(S-oxothiomorphoJin-1-

ylcarbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichlo'.ro-4--( .E-((4-

sulfophenylamino )carbonyl)ethenyl)phenyl] sulfide; 

S (2-Methoxyphenyl} [2,3-dichloro-4-( E-((4-

carboxyphenylamino )carbonyl)ethenyl)phenyl] sulfide; 

PCT/US00/98895 

[3-(4-Morpholino )phenyl] [2,3-dichloro-4-(E-[(4-carboxypiperidin-1-

yl)carbonyl]ethenyl)phenyl] sulfide; 

[3-(4-Morpholino )phenyl] {2,3-dichloro-4-(E-((4-carboxypiperidin-1-

10 yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl)[2,3-bis(trifluoromethyl)-4-(E-(( 4-phenylcarboxypiperidin-l­

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) (2,3-dichloro-4-(E-((( 4-hydroxylaminocarbonyl)piperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

15 - (2•Methoxyphenyl) [2;3-diclilo~(E·((N-carboxymethyl-N-- --

phenylamino )carbonyl)ethenyl)phenyl] sulfide; 

1 llllrtlll11 Hiil llltl ~ 111 
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(2-Methoxyphenyl) [3-chloro-6-hydroxy-4-(E-((3-carboxypiperidin-l­

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-(4-((1-(2-phenyl-l-

carboxyethyl)amino)carbonyl)piperidin,-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

5 (2-Methoxyphenyl) [2,3-dichloro-4-(E-(4-((1-(2-hydroxy-1-

carboxyethyl)amino)carbonyl)piperidin-1-yl)carbonyl)ethenyl)phenyl]sulfide; 

(3-(l-(3-Carboxypiperi~yl)phenyl)[2,3-dichloro-4-(E-((l ,2,S~6.:.tetrahydropyridin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(3-( 4-Pyrrolidin-1-yl)piperidin-l-yl)phenyl) [2,3~dichloro-4-(E-(((3-(2-pyrrolidinon-

10 1-yl)propylamino )carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-(Spiro-2,2-dioxolanyl)piperidin-1-yl)phenyl] [2,3-dichloro-4-(E-((4-

morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(3-Carboxylpiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[( 4-carboxypiperidin".' 1-

yl)carbonyl]ethenyl)phenyl] sulfide; 

- .15 -· - (2-(2-Carboxy)ethenyl)phenyl) [2,3-dichloro-4-(E-((4-

morpholinyl)carbonyl)ethenyl)phenyl]sulfide; 

[3-(4-Carboxylpiperidin-l-yl)phenyl] [2,3-dichloro-4-(E-[(1,2,3,6-

tetrahydropyridine)-l-yl)carbonyl]ethenyl)phenyl] sulfide; 

[3-(4-Carboxylpiperidinyl)phenyl] [2,3-dichloro-4-(E-[(4-

20 morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[2-( 4-Acetylpiperazin-1-yl)pheny l] [2,3-dichloro-4-(E-[( 4-carboxypiperidin-l-

yl)carbonyl]ethenyl)phenyl] sulfide; 

Ull\11\ \t\ll\ lllt\ l\1\1 l\ \II\ 
•-C'-L M··s:* 



WOOOIS9880 

461 

3-(3-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[( 4-

morpholinyl)carbonyl]ethenyl)phenyl] sulfide; 

[3-(~Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-[( 4-

PCT/US08/088'5 

(dimethylaminosulfamoyl)piperazin-1-yl)carbonyl]ethenyl)phenyl] sulfide; 

5 (2-Methoxyphenyl)[2,3-bis(trifluoromethyl)-4-(E-((3-carboxypiperidin-1-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-((2-carboxypyrrolidin-1-

yl)carbonyl)ethenyl)pbenyl]sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] (2,3-dichloro-4-(E-((4-

10 ((trifluoromethylsulfonyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl}[2,3-dichloro-4-(.E-(piperldin-1-ylcarbonyl)ethenyl)phenyl) ·. 

sulfide; 

(2-Hydroxyphenyl) [2,3-dichloro-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

· 15 · (2-Methoxyphenyl)-[2,3·dlchloro-4-(&((((4-, 

carboxyphenyl)methyl)amino )carbonyl)ethenyl)phenyl]sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-(((4-pyrrolidin-1-yl)piperidin-l-

yl)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl)[2,3-dichloro-4-(E-((4- carboxypiperidin.:.1-

20 yl)carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Carboxypiperidiri-1-yl)pbenyl) [2,3-dichloro-4-{E-(( 4-

((methylsulfonyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

t :llltllt \l\111 Rill \\II \1 llll 
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(2~Aminophenyl) [2,3-dichloro-4-(E-((4-morpholinyl)carbonyl)ethenyl)phenyl] . 

sulfide; 

(3-( 4-~arboxypiperidin-l-yl)phenyl)[2,3-dichloro-4-(E-((S-oxotbiomorpholin-l-. 

· yl)carbonyl)ethenyl)phenyl] sulfide; 

S [3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-hydroxypiperidin-1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

{2-Glycoxyphenyl) [2,3-dichloro-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

{2-( 4-Butyroxy)phenyl)[2,3-dichloro-4-(E-((4-

l 0 morpholino )carbonyl)ethenyl)phenyl]sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-{ E-{{4-hydroxyethylpiperazin-

1-yl)carbonyl}ethenyl)phenyl] sulfide; 

[3-( 4-Carboxyj>iperidin,-l-yl)phenyl] [2,3.:dichloro-4-{E-(( 4-furoylpiperazin-1-

yl)carbonyl)ethenyl)phenyl) sulfide; 

- 15 --·· - [3-{4-Carboxypiperidin-1-yl)phenyl].[2,3..dichloro-4-(E .. ((pyrrolidin-l- ·· 

yl}carbonyl)ethenyl)phenyl) sulfide; 

[3-{ 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E­

(( diethyJaminocarbonyl)etbenyl)phenyl] sulfide; 

[3-{ 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-ethylpiperazin-

20 yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-

(aminocarbonyl)piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 
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[3-(4-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-((4-(2-

(ethoxyethyl)piperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-((4-Carboxymethyl)piperazin-1-yl)plienyl] ((2,3-dichloro-4-(&( 4-

morpholinyl)carbonyl)ethenyl)phenyl] sulfide; 

5 [3-(4-Carboxypiperidin-1-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl) [2,3-dichloro-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]Slilfide; 

[3-( 4-Butyroxy)phenyl] [2,3-dichloro-4-(E-(( 4-

10 morpholino)carbonyl)ethenyl)phenyl]sulfide; 

(2-Hydroxyphenyl) [2,3-bis(tritluoromethyl)-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

(3-Hydroxyphenyl)[ 2,3-bis(tritluoromethyl)-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

15 [3-( 4-Carboxypiperidin· 1-yl)phenyl)· ~,3-di1ri:tluoromethyl-4-(E-((4-

hydroxypiperidin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carbo:xypiperidin-1-yl)phenyl] [2,3-ditrifluoromethyl-4-(E-((l,2,5,6-

tetrahydropyridin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

11111111llflll1111111111111111 
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[2-(( 4-Carboxy)butyloxy)phenyl) [2,l-dichloro-4-(E-(( 4.,. . 

moipholino )carbonyl)ethenyl)phenyl)sulfide; 

(2-Glycoxyphenyl) [ 2,3-bi.s(trifluorometbyl)-4-(E-((4-. 

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

5 (2-(4-Butyroxy)phenyl)[ 2,3-bis(tritluoromethyl)-4-(E-((4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

PCT/US00/08895 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-ditrifl.uoromethyl-4-{E-((bis-(2-

ethoxyethyl)amino )carbonyl)ethenyl)phenyl] sulfide; 

[3-( 4-Carboxypiperidin-1-yl)phenyl] [2,3-bis-(trifl.uoromethyl)-4-(E-((bis-(2-

10 hydroxypropyl)amino )carbonyl)ethenyl)phenyl] sulfide; · 

[3-( 4-Carboxypiperidin-l-yl)phenyl] [2,3-bis-(trifluoromethyl)-4-(E-((piperazin.; 1-

yl)carbonyl)ethenyl)phenyl] sulfide; 

(3-( 4-Butyroxy)phenyl)[ 2,3-bis(trifl.uoromethyl)-4-(E-(( 4-

morpholino )carbonyl)ethenyl)phenyl]sulfide; 

15 [2-(3 .. Carboxypiperidin-l-yl)phenyl] [2,3 .. dichloro+(E'!-[(3,..(2-pyrrolidinon"'!l­

yl)propylaminocarbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-1-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-[(3-(2-

pyrrolidinon-1-yl)propylaminocarbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-1-yl)phenyl] [2,3-dichloro-4-(E-(( 4-(2-

20 hydroxyetbyl)piperazin-1-yl)carbonyl)etbenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-l-yl)phenyl] [2,3-bis(trifluoromethyl)-4-(E-((1,2,5,6-

tetrahydropyridin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

' 1111111111111 11111 1111111 1111 . 
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[2-(3-Carboxypiperidin-1-yl)phenyl] [2,3-bis(trifluorom.ethyl}4-(E-((4-(2-

hydroxyethyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; 

[2-(3-Carboxypiperidin-1-yl)phenyl] [2,3-bis(tri:tluoromethyl)-4-(E-(( 4-(2-

(hydroxyethoxy)ethyl)piperazin-1-yl)carbonyl)ethenyl)phenyl] sulfide; and 

5 (3-(3-Propioxy)phenyl) [2,3-dichloro-4-(E-(( 4-

morpholino)carbonyl)ethenyl)phenyl]sulfide. 

13. A compound according to Claim 1 selected from the group consisting of: 

10 (2-Fonnylphenyl)[2-ni1ro-4-( E-((4-acetylpiperazin-1-yl)carbonyl)ethenyl)phenyl] 

sulfide; 

(~-Ethoxyphenyl)-[2--cbloro-4(E-[(morpholin-1-yl)carbonyl]etb.enyl)phenyl]sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-dimethylaminocarbonyl-4-acetylpiperazin-l-

yl)carbonyl)ethenyl) phenyl) sulfide; 

15 · · {2-Isopropylphenyl)(2-nitro-4-(-E{(+:methoxycarbonylpiperazin-I­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Ethoxyphenyl)[2-triflu:oromethyl-4-( E-{(2-carboxy-4-(methoxycarbonyl)piperazin-

1-yl)carbonyl)ethenyl) phenyl] sulfide; 

(2-Bthyl-4-bromopheny1)[2-nitro-4-(E-((4-acetylpiperazin;. J .yl)carbonyl)ethenyl) 

20 phenyl] sulfide; 

(3-Morpholinophenyl)[2-ni1ro-4-(E-(( 4-acetylpiperazin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 
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(2-Isopropylphenyl)[2-nitro-4-(E-((3-carboethoxypiperidin-1-yl)carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2-nitro-4-( E-((3-(1-pyrrolidin-2-onyl)prop-1-ylam.ino) 

caroonyl)ethenyl) phenyl] sulfide; 

S (2-(Hydroxymethyl)-benzodioxan-6-yl)[2-chloro-4-( E-((4-acetylpiperazin-1-

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-(E-((3-carboxypyrrolidin-l­

yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-{(4-carboethoxypiperidin-1-yl) 

10 carbonyl}ethenyl) phenyl] sulfide;· 

(Benzodioxan".'6-yl)[2;.trifluoromethyl-4-( E-((2-carbomethoxy-4-

methoxycarbonylpiperazin-1-yl) carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-({2-carbomethoxypiperazin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

.. . --15 . -(Benzodioxan-6-yl)[2-chloro-4-( E·((4 .. (methylaminocarbonyl)piperazin-1-yl) · 

carbonyl)ethenyl) phenyl] sulfide; 

(2-Methoxyphenyl)-[2,3-dichloro-4(E-[(4-carboxypiperidin-1-yl)carbonyl]ethenyl} 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2-trifluoromethyl-4-( E-({3-R-carboethoxypiperidin-1-

20 yl)carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-d.ichloro-4-(E-((3-(pyrrolidin-2-on-1-yl)prop-l-

ylamino )carbonyl) ethenyl)phenyl]sulfide; 

11111111111111 11111 1111111 1111 . 
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(Benzodioxan-6-yl)[2,3-dichloro-4-( E-(( 4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3-carboetboxypiperidin-l-yl) 

carboriyl)ethenyl) phenyl] sulfide; 

5 (Benzodioxan-6-yl)[2,3-dichloro-4-( E-(( 4-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-((3-carboxypiperidin-l-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(Benzodioxan-6-yl)[2,3-dichloro-4-( E-(( 4-carboxypiperidin-l-yl) carbonyl)ethenyl) 

10 phenyl] sulfide; 

(2-lsopropylphenyl)[2,3-dichloro-4-( E-(( 4-acetylpiperazin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-lsopropylphenyl)[2,3-dichloro-4-( E-({3-carboethoxypiperidin-1-yl) 

carbonyl)ethenyl) phenyl] sulfide; 

15 (2-Isopropylphenyl)[2,3-dichloro-4,;.( E-{(3-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Isopropylphenyl)[2,3-dichloro-4-( E-((4-carboxypiperidin-1-yl) carbonyl)ethenyl) 

phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-dichloro-4-(E-(( 4-(carboxymethylamino )carbonyl-piperidin-

20 1-yl)carbonyl)ethenyl)phenyl] sulfide; 

(2-Methoxyphenyl) [2,3-bis(trifluoromethyl)-4-(E-(( 4-carboxymethylpiperazin-1-yl) 

carbonyl)ethenyl)phenyl]sulfide; and 

\ \11\11\ \\ll\tlll\l \11\I \I \II\ 
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(2-Methoxyphenyl} (2,3-bis(trifluoromethyl}-4-(E-(( 4-N-(2-hydroxyethyl)piperazin-1-

yl}carbonyl}ethenyl}phenyl]sulfide. 

Insert new compounds here 

S 14. A compound according to Claim 1 wherein Ar is selected :from the group 

consisting of methoxyphenyl and isopropylphenyl. 

15. A compound according to Claim 1 wherein Ar is benzodioxan or substituted 

benzodioxan. 

10 
' ' 

16. A compound according to Claim l wherein R3 is a ''trans-cinnamide"; and Ar is 

selected from l,3-benzimidazol-2-one, 1,4-benzodioxane, 1,3-benzodioxole, 1-

benzopyr-2-en-4-one, indole, isatin. phenyl, l,3-quinazolin-4-one, and quinoline. 

15 17. A compound according to Claim l wherein R10 and R11 are independently selected 

from hydrogen, alkyl, cycloalkyl, alkoxycarbonylalkyl, hydroxyalkyl, and 

heterocyclylalkyl. 

18. A compound according to Claim l wherein NR1oR11 is heterocyclyl or substituted 

20 heterocyclyl. 
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19. A pharmaceutical compoSitian comprising a compound of Claim 1 ht a 

pharmaceutically-acceptable carrier. 

20. A method of inhibiting inflammation comprising the administration of a 

5 compound of Claim 1 to a mammal in need of treatment. 

21. A method of inhibiting inflammation comprising the administration of a 

composition of Claim 12 to a mammal in need of treatment. 

10 22. A method of suppressing immune response comprising the administration of a 

compound of Claim 1 to a mammal in need of treatment. 

23. A method of suppressing immune response comprising the administration of a 

composition of Claim 12 to a mammal in need of trea1ment. 

15 

24. A compolllld of formula Il 

~S~R2 
V ~OH 

0 
II 

. l llllll tltltl Oil DI I\ 1111 
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wherein R1 and ~ are independently selected from the group consisting of 

i. hydrogen, 

j. halogen, 

5 k. alkyl, 

1. haloalkyl, 

m. alkoxy, 

n. cyano, 

o. nitro, and . 

10 p. carboxaldehyde. 
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25. A process for preparing a compound of formula Il 

II 

which comprises: 

5 a) reacting a compolllld of fonnula II' 

Il' 

with lithium hydroxid~ and 

10 

b) cleaving the resultirig niethyl ether. 

26. The compound of Claiin 1 Witii the proviso that when three ofR1, ~ R,., and R.s 

are hydrogen, then the remaihiii.g R1, !ti, ~' or Rs is not carboxyl, 5-tetrazolyl, 

15 hydroxymethyl or carboxyl derivatized in the form of a pharmaceutically 

acceptable ester. 
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