PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intematicnal Bureau

21 August 2003

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 :

C07C 311/21, 323/41, COTD 211724, Al
311720, 207/08, 277/06, 295/12, A61K
31/18, AGIP 25/00

(11) Imternational Publication Number:

(43) International Publication Dater

WO 00/50391

31 August 2000 (31.08.00)

(21) International Application Number: PCT/US00/04560

(22} International Filing Date: 22 February 2000 (22.02.00)

{30) Priority Data:

60/121,906 26 Febmary 1999 (26.02.99) us
60/122,746 26 Febmary 1999 (26.02.99) us
60/122,748 26 February 1999 (26.02.99) us
60/130,994 23 April 1999 (23.04.99) us
60/130,995 23 April 1999 (23.04.99) us

{63) Related by Continuation (CON) or Continuation-in-Part
{CIP) to Earlicr Applications

us 60/121,906 (CTP)
Filed on 26 Febmary 1999 (26.02,99)
us 60/122,746 (CIP)
Filed on 26 Februaty 1999 (26.02.99)
us 60/122,748 (CIP)
Filed on 26 Febmary 1999 (26.02.99)
us 60/130,994 (CTP)
Filed on 23 Apiil 1999 (23.04.99)
us 60/130,995 (CIP)
Filed on 23 April 1999 (23.04.99)

{71) Applicants (for all designated States except US): MERCK. &
CO., INC. [US/US]; 126 East Lincoln Avenue, Rahway,
NJ 07065 (US). BRISTOL-MYERS SQUIBB COMPANY
(US/US]; Route 206, Provinceline Road, Princeton, NI
08543, P.O. Box 4000 (US).

{72) Inventors; and

(75) Inventors/Applicants (for US only): SMITH, David, W.
[US/US); 29 Beckman Place, Madison, CT 06443 (US).
MUNOZ, Benito [CA/US]; 10741 Frank Daniels Way, San
Diego, CA 92131 (US). SRINIVASAN, Kumar [IN/UST;
Apartment #604, 5107 8. Blackstone Avenue, Chicago, IL
-60615 (US). BERGSTROM, Cail, P. [US/US]; 21 Paper
Mill Drive, Madison, CT 06443 (US). CHATURVEDULA,
Prasad, V. [US/US]; 190 Lancaster Way, Cheshire, CT
06410 (US). .DESHPANDE, Milind, S. [US/US); 18
Devonshire Lane, Madison, CT 06443 (US). KEAVY,
Daniel, J. [US/US); 286 Route 81, Killingwoith, CT 06419
(US). LAU, Wai, Yu [/US]; Apartment C20, 857 Bast
Main Street, Meriden, CT 06450 (US). PARKER, Michael,
F. [US/US]; 45 Brainard Hill Road, Higganum, CT 06441
(US). SLOAN, Chatles, P. [CA/USY;, 419 Ward Street,
Wallingford, CT 06492 (US). WALLACE, Owen, B,
[JEFUS]; 19 Lyle Drive, Madison, CT 06443 (US). WANG,
ITenry, Hui [CN/US]; 837A Long Hill Road, Middletown,
CT 06457 (US).

(74) Agent: REITER, Stephen, E.; Gray Cary Ware & Freidenrich
LLP, Suite 1600, 4365 Executive Drve, San BDicge, CA
92121 (US).

(81) Designated States: AL, AL, AM, AT, AU, AZ, BA, BB, BG,
PR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,
ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP,
KE,KG,KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
8D, 8E, 3G, 81, SK, SL, TJ, TM, TR, TT, TZ, UA, UG,
US, UZ, VN, YU, ZA, ZW, ARTPO patent (GH, GM, KE,
LS, MW, SD, 8L, SZ, TZ, UG, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, -
BE, CH, CY, DL, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (BF, B}, CF, CG, CI, CM,
GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
clainms and io be republished in the event of the receipt of
armendments.

(54) Title: NOVEL SULFONAMIDE COMPOUNDS AND USES THEREGF

(57) Abstract
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utility for the prevention or treatment of a variety of diseases,
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NOVEL SULFONAMIDE COMPOUNDS AND USES THEREOF

FIELD OF INVENTION

The present invention relates to novel compounds which contain a sulfonamide moiety, and
pharmaceutical compositions containing invention compounds. In addition, the present invention
relates to therapeutic methods for the treatment and prevention of various disease conditions, especially

Alzheimer’s disease and other diseases relating to the deposition of amyloid.

ACKGR FT NTION

Alzheimer’s disease (AD) is a progressive, neurodegenerative disease characterized by memory
loss, language deterioration, impaired visuospatial skills, poor judgment, and indifferent attitude. It is
the most common form of dementia, affecting nearly 50% of the elderly population over 85 years of

age. There is curently no effective treatment to prevent the discase.

One of the major histopathological hailmarks of Alzheimer’s disease is senile plaques which
are found only in the brain, and especially in regions associated with memory, reasoning and cognition.
The major constituent of senile plaques is amyloid P protein, an insoluble 40-42 amino acid
polypeptide. Amyloid B protein is normally found in the plasma and cerebrospinal fluid of healthy
individuals although its function is unknown. In the disease state increased production and/or reduced
removal of amyloid f§ protein results in increases in protein levels in plasma and cerebrospinal fluid and

accumulation of the protein in the brain.

Amyloid B protein is derived from amyloid precursor protein (APP) by proteolytic cleavage.
Processing of APP to amyloid B protein and other APP cleavage fragments is governed by a group of
enzymes termed secretases. One type of secretase, Y-secretase, is responsible for the protein cleavage
that gives rise to amyloid B protein. Although the existence of a protein havmg the activity of v-
secretase has been suggested, neither the gene encodmg the protein, nor the protein itself has been

compietely isolated and characterized.

Thus, there is a continuing need in the art for compounds that can specifically inhibit
proteolylic cleavage of APP, thereby inhibiting amyloid B protein production. The present invention

meets this and related needs by providing a family of novel compounds and related methods of use.
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BRIEF DESCRIPTION OF THE INVENTION

In accordance with the present invention, we have discovered a class of sulfonamide
cornpounds that inhibit amyloid 3 protein production. Compeounds of the invention contain a
core sulfonamide group. Variable moieties are connected to the sulfur atom and nitrogen atom of
the sulfonamide group and include substituted or unsubstituted hydrocarbyl moieties, substituted
or unsubstituted heterocyclic moieties, polycyclic moieties, halogen, alkoxy, ether, ester, amide,
sulfonyl, sulfonamidyl, sulfide, and carbamate.

Invention compounds are capable of a wide variety of uses. For example, invention
sulfonamide compounds can act to modulate amyloid B protein and are useful in the prevention
and/or treatment of a variety of diseases. Without wishing to be bound by any theory, invention
compounds are believed to act by blocking the proteolytic processing pathways that result in the
formation of amyloid  proteins. Invention compounds are believed to act by inhibiting
proteolytic cleavage of amyloid precursor protein (APP), the large precursor protein from which
amyloid B protein is derived. Therapeutic indications for compounds with this inhibitory
activity include disorders of the central nervous system in which amyloid 3 protein accumulates
in the cerebral extracellular perivascular space, such as Alzheimer's disease. Pharmaceutical
compositions containing invention compounds also have wide utility.

DETAILED DESCRIPTION OF THE INVENTION
In accordance with the present invention, there are provided compounds having the
structure; ’

D G
N/
c

and pharmaceutically acceptable salts thereof, wherein:

D is hydrogen, substituted or unsubstituted hydrocarbyl, wherein the substituted
hydrocarbyl includes one or more substituents seiected from the group consisting of alkyl,
cycloalkyl, cycloalkenyl, aryl, heterocycle optionally having one or more double bonds, halogen,
alkoxy, cyano, cyanomethyl, nitro, amino, amide, amidine, hydroxy, carboxyl, carbamate, ether
ester, sufonyl, sulfonamide, and combinations thereof, substituted or unsubstituted heterocycle
optionally having one or more double bonds, halogen, alkoxyl, ester, amide, or

D and G, taken together, form a substituted or unsubstituted cyclic moiety; and

E, is substituted or unsubstituted heterocycle optionally having one or more double
bonds; or

ki
:
i
;
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E and J, taken together, form a substituted or unsubstituted cyclic moiety; and

G, when not part of a cyclic moiety including D, is substituted or unsubstituted
hydrocarbyl, wherein the substituted hydrocarbyl includes one or more substituents selected
from the group consisting of alkyl, cycloalkyl, cycloalkenyl, aryl, heterocycle opticnally having
one or more double bonds, halogen, alkoxy, cyano, cyanomethyl, nitro, amino, amide, amidine,
hydroxy, carboxyl, carbamate, ether ester, sulfonyl, sulfonamide, and combinations thereof,
substituted or unsubstituted heterocycle optionally having one or more double bonds, amine,
amide, ester, ether or carbamate; and

J, when not part of a cyclic moiety including E, is substituted or unsubstituted
hydrocarbyl, heterocycle optionally having one or more double bonds.

As employed herein, "hydrocarbyl" refers {o straight chain, branched chain and cyclic
(i-e., ring-containing) monovalent and bivalent radicals derived from saturated or unsaturated
moieties containing only carbon and hydrogen atoms. Straight and branched chain radicals have
in the range of about 1 up to 12 carbon atoms and cyclic hydrocarbyl radicals have in the range
of about 3 up to about 20 carbon atoms. The term "substituted hydrocarbyl" refers to
hydrocarbyl moieties further bearing substituents as set forth below.

Exemplary straight or branched chain hydrocarbyl moieties include alkyl moieties,
alkenyl moieties, polyalkenyl (e. g., dialkenyl moieties, and trialkenyl moieties), alkynyl
moieties, alkadiynal moieties, alkatriynal moieties, alkenyne moieties, alkadienyne moieties,
alkenediyne moieties, and the like.

Exemplary cyclic hydrocarbyl moieties include cycloalkyl moieties, cycloalkenyl
moieties, cycloalkadienyl moieties, cycloalkatrienyl moieties, cycloalkynyl moieties,
cycloalkadiynyl moieties, aromatic moieties, spiro hydrocarbon moieties wherein two rings are
joined by a single atom which is the only common member of the two rings (e. g., spiro [3.4]
octanyl, and the like), bicyclic hydrocarbon moieties wherein two rings are joined and have at
least two atoms in common (e. g., bicyclo {3.2.1] octane, bicyclo [2.2.1] hept-2-ene, and the
like), ring assemblies wherein two or more cyclic systems {i. e., single rings or fused systems)
are directly joined to each other by single or double bonds, and the number of such ring
junctions is one less than the number of cyclic systems involved (e.g., biphenylyl, biphenylylene,
radicals of p-terphenyl, cyélohexylbenzyl, and the like), polycyclic moieties, and the like;

"alkyl" refers to straight or branched chain alkyl radicals having in the range of about 1
up to 12 carbon atoms; "substituted alkyl"refers to alkyl radicals further bearing one or more
substituents such as cycloalkyl, cycloalkenyl, aryl, heterocycle optionally having one or more
double bonds, halogen, alkoxy, cyano, cyanomethyl, nitro, amino, amide, amidine, hydroxy,
carboxyl, carbamate, ether, ester, sulfonyl, sulfonamide, mercapto, and the like; "lower alkyl”
refers to alkyl radicals having in the range of about 1 up to 6 carbon atoms; "substituted lower
alkyl" refers to lower alkyl radicals further bearing one or more substituents as set forth above;
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“alkenyl” refers to straight or branched chain hydrocarbyl radicals having at least one carbon-
carbon double bond, and having in the range of about 2 up to 12 carbon atoms, and “substituted alkenyl”
refers to alkenyl radicals further bearing one or more substituents as sct forth above; “lower alkeny!” refers
to alkeny! radicals having in the range of about 2 up to 6 carbon atoms; “substituted lower alkenyl” refers

to lower alkeny! radicals further bearing one or more substituents as set forth above;

“alkynyl” refers to straight or branched chain hydrocarbyl radicals having at least one carbon-
carbon triple bond, and having in the range of about 2 up to 12 carbon atoms, and “substituted alkynyl”

refers to alkynyl radicals further bearing one or more substituents as set forth above;

“cycloalkyl” refers to ring-containing radicals containing in the range of about 3 up to 20 carbon
atoms, and “substituted ¢cycloalkyl” refers to cycloalkyl radicals further bearing one or more substituents as

set forth above;

“cycloalkenyl” refers to ring-containing radicals having at least one carbon-carbon double bond in
the ring, and having in the range of about 3 up to 20 carbon atoms, and “substituted cycloalkenyl” refers to

cyclic alkenyl radicals further bearing one or more substituents as set forth above;

“cycloalkynyl” refers fo ring-containing radicals having at least one carbon-carbon triple bond in
the ring, and having in the range of about 7 up to 20 carbon atoms, and “substituted cycloalkynyl” refers to
cyclic alkynyl radicals further bearing one or more substituents as set forth above;

“aromatic” refers to hydrocarby! radicals having one or more polyunsaturaied carbon rings having
aromatic character, and having in the range of about 6 up to about 14 carbon atoms, and “substituted

aromatic” refers to aromatic radicals further bearing one or more substituents as set forth above;

“aryl” refers to mononuclear aromatic radicals having 6 carbon atoms and fused ring aromatic
radicals having up fo about 14 carbon atoms, ie polynuclear aromatic radicals, and “substituted aryl”

refers to aryl radicals further bearing one or more substituents as set forth above;

“alkylene” refers to divalent alkyl moieties wherein satd moicty serves to link two structures
together; “substituted alkylene” refers. to alkylene moieties further bearing one or more substituents as set

forth above;

“alkenylene”, refers to divalent alkenyl moieties wherein said moiety serves to link two structures
together; “substituted alkenylene” refers to alkenylene moieties further bearing one or more substituents as

set forth above;

i
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“arylene” refers to divalent aryl moieties wherein said moiety serves to link two structures
together; “substituted arylene” refers to arylene moieties further bearing one or more substituents as set
forth above;

“heteracycle” refers to ring—confaining monovalent and bivalent radicals having one or more
heteroatoms (e.g., N, O, 8) as part of the ring structure, and having in the range of 3 up to 20 atoms in the
rings. Heterocyclic moieties may be saturated or unsaturated containing one or more double bonds, and
may contain more than one ring. Heterocyclic moieties include, for example, monocyclic moieties such as
piperazinyl, morpholinyl, thiomorphelinyl, imidazolyl, pyrimidinyl, isothiazolyl, isoxazolyl, pyrazinyl,
pyrimidinyl, pyrazolyl, pyrrolyl, furanyl, pyranyl, thienyl, isoimidazolyl, triazolyl, dithiolyl, oxadithiolyl,
1soxazolyl, oxazolyl, thiazolyl, isothiazolyl, pyronyl, dioxinyl, pyridinyl, pyridazinyl, triazinyl, oxazinyl,
isoxazinyl, and the like, bicyclic heterocyclic moieties such as azabicycloalkanyl moieties, oxabicycloalkyl
moieties, and the like, spiro compounds containing heteroatoms, and ring assemblies containing
heteroatoms. The term “‘substituted heterocycle” refers to heterocycles further beaﬁng one or more

substituents as set forth above. Exemplary radicals include radicals of polycyclic, bicyclic and spiro

N ST N O
| S\__ N>: O, @ and on,

heterocycles such as ,

“halogen” refers to fluoride, chloride, bromide or iodide radicals;

“cyclic moiety™ refers to substituted and unsubstituted cyclic hydrocarbyl moieties, as described

above, and substituted and unsubstituted heterocycles, as described above;

“alkoxy™ refers to radicals of the general formula -O-R, where R is substituied or unsubstituted
hydrocarbyl; exemplary alkoxy radicals include methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
t-butoxy, and the like; '

“ether” refers to radicals of the general formula -R"-O-R”", where R and R"" are independently

substituted or unsubstituted hydrocarbyl, or substituted or unsubstituted heterocycle optionally having one

“ester”” refers to radicals of the general formulae -C{O)O-R and -O-C(O)R , where R is substituted
or unsubstituted hydrocarbyl, substituted or unsubstituted heterocycle optionally having one or more
double bonds; it is understood that the carbon atom of the ester group may be linked directly to the moiety
of which ester is a substituent, or may be linked via a linker, such as substituted or unsubstituted alkylene,

alkenylene, arylene, and the like;
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“amine” refers to radicals of the general formula -NRR’, R and R’ are independently hydrogen,
substituted or unsubstituted hydrocarbyl, substituted or unsubstituted heterocycle optionally having one
or more double bonds, alkoxy, ether, ester, amide. Thus, the radical may be a primary amine of the
general formula, -NH,, a secondary amine of the general formula -NHR, or a tertiary amine-of the
gcneral formula -NRR". It is understood that R and R may cooperate to form a cyclic moiety having a
nitrogen atom as a member of a ring; and that the nitrogen atom of the amine group may be linked directly
to the moiety of which armine is a substifuent, or may be linked via a linker, such as substituted or

unsubstitited alkylene, alkenylene, arylene, and the like;

“amide” refers to radicals of the general formula -C(O)NRR", wherein R and R’ are independently
hydrogen, substituted or unsubstituted hydrocarbyl, substituted or unsubstifuted heterocyele optionally
having one or more double bonds; it is understood that R and R* may cooperate to form a cyclic moiety
having a nitrogen atom as a member of a ring; and that the carbon atom of the amide group may be linked

- directly to the moiety of which amide is a substituent, or may be linked via a linker, such as substituted or
unsubstituted alkylene, alkenylene, arylene, and the like;

“sulfide™ refers to radicals of the general formula -SR, wherein R is substituted or unsubstituted
hydrocarbyl, substituted or unsubstituted heterocycle optionally having one or more double bonds, ester,

amine, amide, and the like;
“sulfonyl” refers to moieties containing a sulfonyl radical (-SO,-);

“sulfonamidyl” refers to moieties containing a sulfonamide radical (-SO,"NRR."), wherein R and
R’ are independently substituted or unsubstituted hydrocarbyl, substituted or unsubstituted heterocycle
optionally having one or more double bonds; it is understood that R and R” may cooperate to form a cyclic
moiety having a nifrogen atom as a member of a ring; and that the sulfur atom of the sulfonamide radical
may be linked directly to the moiety of which amide is a substituent, or may be linked via a linker, such as
substituted or unsubstituted alkylene, alkenylene, arylene, ether, ester, and the like;

“carbamate” refers to moieties containing a radical having the general formula -O-C(O)-NRR'
wherein R and R’ are independently substituted or unsubstituted hydrocarbyl, substituted or unsubstituted
heterocycle optionally having one' or more double bonds; it is understood that R and R” may cooperate to
form a cyclic moiety having a nitrogen atom as a member of a ring; and that the oxygen atom of the
carbamate group may be linked directly to the moiety of which carbamate is a substituent, or may be linked
via a linker, such as substituted or unsubstituted alkylene, substituted or unsubstituted alkenylene, ether,

ester, and the like;

In accordance with the present invention, D is hydrogen, substituted or unsubstituted hydrocarbyl,

substituted or unsubstituted heterocycle optionally having one or mere double bonds, halogen, alkoxyl,
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with one embodiment of the invention, D is substituted or unsubstitufed hydrocarbyl. Moieties
contemplated for use in this embodiment of the invention include those wherein D is hydrogen or
substituted or unsubstituted lower alkyl, with hydrogen and unsubstituted lower alkyl preferred, and

hydrogen and unsubstituted methyl especially preferred.

Further in accordance with the present invention, E is selected from substituted or unsubstituted
hydrocarbyl, heterocycle optionally having one or more double bonds, alkoxyl, amide, sulfonyl,
sulfonamidyl or sulfide. Presently preferred compounds of the invention are those wherein E is substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted cycloalkyl, substituted or unsubstituted heterocycle optionally having one or more double
bonds, substituted or unsubstituted polycyclic moiety, substituted or unsubstituted aryl, and the like.
Especially preferred moieties include substituted or unsubstituted aryl; when E is substituted -aryl, a mono-
substituted or di-substituted aryl is preferred, and preferred substituents are halogen, ester, alkyl, sulfur-
linked alkyl, NO,, SO,, and the like, with halogen especially preferred.

In accordance with the present invention, G is substituted or unsubstituted hydrocarbyl, substimited
or unsubstituted heterocycle optionally having one or more double bonds, amine, amide, ester, ether or
carbamate. Thus, G can be substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted cyclic moiety, ester, amide, carboxylate, and the like.

In one embodiment of the invention, G is substituted or unsubstituted alkyl, with substituted lower
alkyl presently preferred. Presently preferred substituents are halogen and heterocycle optionally
containing one ot more double bonds such as imidazolyl, morpholinyl, pyrazolyl, pyrrolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, teirazolyl, and 5-methyltctrazolyl, and the like. In another embodiment of the invention, G

is substituted or unsubstituted alkenyl, with substituted lower alkenyl preferred. A presently preferred
substituent of lower alkenyl is halogen. In yet another embodiment of the invention, G is unsubstituted
alkynyl, with lower unsubstituted alkynyl presently preferred. In still another embodiment of the invention,
G is unsubstituted cycloalkyl.

In accordance with another embodiment of the invention, G is a substituted or unsubstituted cyclic
moiety. Presently preferred cyclic moieties include substituted or unsubstituted naphthalenyl; when

substituted, preferred substituents are ether moieties, especially 1-piperidiny! propoxyl.

In accordance with still another embodiment of the invention, G is an ester, represented by the
formula -C(O)-OR. In presently preferred embodiments of the invention, R is substituted or unsubstituted
lower alkcyl or substituted aryl.
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In accordance with another embodiment of the invention, G is carboxylate.

In accordance with a further embodiment of the invention, G is substituted or unsubstituted aryl.
When G is substituted aryl, presently preferred substituents are substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, halogen, amide, ester, hydroxy,

sulfonamide, sulfonyl, ether, and radicals of the general formula -O-(CH,),-S-aryl, whereinn is I to 6.

In accordance with the present invention, J is a moiety attached to the sulfur atom of a sulforamide
group. J is substifuted or unsubstituted hydrocarbyl, heterocycle optionally having one or more double
bonds, or J and E, taken together, form a substituted or unsubstituted cyclic moiety, Thus J can be
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,
substituted or unsubstituted heterocycle optionally having one or more double bonds, or J and E, taken
together can form a substituted or unsubstituted polycyclic moiety or substituted or unsubstituted ring

assembly.

In accordance with a particular embodiment of the invention, J is substituted or unsubstituted alkyl,
with substituted or unsubstituted lower alkyl presently preferred. Substituents of alkyl presently preferred
in this embodiment are substituted and unsubstituted aryl. In accordance with another embodiment of
invention, J is substituted or unsubstituted alkenyl with substituted lower alkeny! preferred, and aryl a
preferred substituent, . |

In accordance with still another embodiment of the invention, J is a substituted or unsubstituted
polycyclic moiety. Thus J can be pentalene, indene, naphthalene, azulene, and the like. Moieties
contemplated for use in this embodiment of the present invention include substituted or unsubstifuted

naphthalene; preferred substituents are secondary and tertiary amines.

In accordance with yet another embodiment of the invention, J is substituted or unsubstituted
heterocycle optionally containing one or more double bonds. Moieties contemplated for use in this
embodiment of the invention include those where J is isothiazolyl, thiazolyl, thiazinyl, thiazepinyl, and the

like, with substituted thiazolyl preferred.

In still another embodiment of the invention, J is substituted or unsubstituted aryl. When J is
substituted, preferred substituent moieties include alkyl, -O-alkyl, -S-alkyl, -S-aryl, halogen, nitro and
trifluoromethyl.

In yet another embodiment of the invention, J cooperates with E to form a substituted or
unsubstituted polycyclic moiety. Thus, J can be a fused moiety such as substituted or unsubstituted
bicyclic, or a substituted or unsubstituted ring assembly. Moieties contemplated for use in this embodiment

include substituted and unsubstituted naphthalenyl and substituted and unsubstituted biphenylyl.
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Those of skill in the art will recognize that multiple isomers exist for a single chemical formula;
each of the possible isomeric forms of the various empirical formulae set forth herein are contemplated by

the invention.

Those of skill in the art recognize that invention compounds may contain one or more chiral
centers, and thus can exist as racemic mixtures as well as in individual enantiomeric forms. For many
applications, it 1s preferred to carmry out stereoselective syntheses and/or to subject the reaction product
to appropriate purification steps so as to produce substantially optically pure materials. Suitable
stereoselective synthetic procedures for producing optically pure materials are well known in the art, as
are procedures for purifying racemic mixtures into optically pure fractions. Those of skill in the art will
further recognize that invention compounds may exist in polymorphic forms wherein a compound is
capable of crystallizing in different forms. Suitable methods for identifying and separating
polymorphisms are known in the art.

In accordance with another embodiment of the present invention, there are provided
pharmaceutical compositions comprising sulfonamide compounds as described above, in cornbination with
pharmaceutically acceptable carriers. Optionally, invention compounds can be converted into non-toxic
acid addition salts, depending on the substituents thereon. Thus, the above-described compounds
(optionally in combination with pharmaceutically acceptable carriers) can be used in the manufacture of

medicaments useful for the treatment of a variety of indications.

“Pharmaceutically acceptable salt” refers to a salt of the compound used for treatment which
possesses the desired pharmacological activity and which is physiologically suitable. The salt can be
formed with organic acids such as acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate,
butyrate, citrate, camphorate, camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate,  fumarate, glucoheptancate,  glycerophosphate,  heptanoate,  hexanoate,
2-hydroxyethanesulfonate, lactate, malate, maleate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, oxalate, tartrate, toluenesulfonate, undecanoate, and the like. The salt can also be formed
with inorganic acids such as sulfate, bisulfate, chlorate, perchlorate, hemisulfate, hydrochloride,
hydrobromide, hydroicdide, and the like. In addition, the salt can be formed with a base salt, inctuding
ammonium salts, alkali metal salts such as sodium salts, potassium salts, and the liké; alkaline earth
metal salts such as calcium salts, magnesium salts, and the like; salts with organic bases such as
dicyclohexylamine salts, N-methyl-D-glucamine, phenylethylamine, and the like; and salts with amino

acids such as arginine, lysine, and the like.

Sulfonamide compounds as described above can be readily prepared using synthetic chemistry
techniques known to those of skill in the art. See the Examples section herein for detailed description

of numerous exemplary synthetic protocols.
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The present invention further relates to a method of modulating the level of Amyloid
Precursor Protein (APP). The methed includes contacting APP with at least one sulfonamide
compound according to the invention. As employed herein, the phrase “modulating the level of'
refers to altered levels of protein so that the level is different as a result of employing the invention
when compared to the level without employing the invention method. Modulating the level of APP
includes the suppression or augmentation of the level of any one of a number of APP proteins such
as a full-length APP, APP proteins having deletions, additions, or substitutions of amino acids: APP
proteins that are fragments of full-length APP protein, soluble APP (s-APP), insoluble APP, and the
like. Exemplary APP proteins include APP770, APP7s1, APPsaswt, APPsrois71, APPsranririz, SAPP, o

. SAPP, or B-sAPP, and the like.

Accordingly, in another aspect of the invention there is provided the use of a compound of
the invention for the manufacture of a medicament for modulating the level of Amyloid Beta
Precursor Protein (APP).

A variety of APP proteins are found in neural and non-neural tissues. APPy70 and APPys; are
wild-type APPs of 770 and 751 amino acid residues, respectively, that are found in non-neural
tissues. APPgaswt is an APP of 695 residues that is expressed in neurons. APPgzosz1 is human APP,
695 residues in fength, that has mutations at codons 670 and 671 (Swedish double mutation).
APPsus71717 is similar fo APPsrasrs with an additional mutation at codon 717 (Phe for Val). sAPP
is soluble APP, o-sAPP is an o-secretase-cleaved soluble APP and B-sAPP is a p-secretase-
cleaved APP.

The present invention also relates to methods of treating a wide variety of disease
conditions, said method comprising administering to a patient in need thereof a therapeutically
effective amount of at least one of the sulfonamide compounds described herein.

Thus, in accordance with another aspect of the invention there is provided the use of a
compound of the invention for the manufacture of a medicament for treating disease conditions.

According to a further aspect of the invention there is provided the use of a compound of the
invention for the manufacture of a medicament for preventing disease conditions in a subject at risk
thereof, l

According to a further aspect of the invention there is provided the use of a compound of the
invention for the manufacture of a medicament for decreasing production of amyloid B protein (AB).

APP is believed to be involved in n'umerous disease states. Therefore, modulating the level
of APP also provides a variety of therapeufic applications, such as the treatment of amyloid
angiopathy, cerebral amyloid angiopathy, systemic amyloidosis, Alzheimer's disease, hereditary



Al zhei nmer's disease (AD) is a progressive, neurodegenerative disease
characterized by menmory |oss, |anguage deterioration, inp2iAeglst2003

vi suospatial skills, poor judgnent, and indifferent attitude. It is the
nost conmon form of dementia, affecting nearly 50% of the elderly
popul ati on over 85 years of age. There is currently no effective treatnent
to prevent the disease.
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cerebral haemorrhage with amyloidosis of the Dutch type, inclusion body myositis, and Down's
syndrome, and the like.

As used herein, “treating” refers to inhibiting or arresting the development of a disease,
disorder or condition and/or causing the reduction, remission, or regression of the symptoms of a
disease, disorder or condition. Those of skill in the art will understand that various methodologies
and assays may be used to assess the development of a disease, disorder, or condition, and
similarly, various methodologies and assays may be used to assess the reduction, remission or
regression of a disease, disorder, or condition.

As used herein, “administering” refers to means for providing sulfonamide compounds and/or

- salts thereof, optionally employing pharmaceutically acceptable carriers, as described herein, to a
patient, using any suitable method of delivery, e.g., oral, sublingual, intravenous, subcutaneous,
transcutaneous,



One of the mmjor histopathol ogical hallmarks of Al zheiner's disease is
senil e plaques which are found only in the brain, and espgchajusy2008

regi ons associated with nenory, reasoning and cognition. The major
constituent of senile plaques is anyloid (3 protein, an insoluble 40-42

am no acid polypeptide. Anyloid (3 protein is normally found in the plasnma
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intramuscular, intracutancous, intrathecal, epidural, intraoccular, intracranial, inhalation, rectal, vaginal,
and the like administration. Admunistration in the form of creams, lotions, tablets, capsules, pellets,
dispersible powders, granules, suppositories, syrups, clixirs, lozenges, injectable solutions, sterile aqueous
or non-aqueous solutions, suspensions or emulsions, patches, and the like, is also contemplated. The active
ingredients may be compounded with non-toxic, pharmaceutically acceptable carriers including, glucose,
lactose, gum acacia, gelatin, mannitol, starch paste, magnesium trisilicate, talc, com starch, keratin,

colioidal silica, potato starch, urea, dexirans, and the like.
“Contacting” as employed herein may inciude administering in solution or in solid phase.

For purposes of oral administration, tablets, capsules, troches, aqueous or oily suspensions,
dispersible powders or granules, emulsions, hard or soft capsules, or syrups, elixirs and lozenges
containing various excipients such as calcium carbonate, lactose, calcium phosphate, sodium phosphate,
and the like may be employed along with various granulating and disintegrating agents such as corn
starch, potato starch, alginic acid, and the like, together with binding agents such as gumn tragacanth,
corn starch, gelatin, acacia, and the like. Lubricating agents such as magnesium striethylaminerate,
striethylamineric acid, talc, and the like may also be added. Preparations intended for oral use may be
prepared according to any methods known to the art for the manufacture of pharmaceutical preparations
and such preparations may contain one or more agents selected from the group consisting of a sweetening
agent such as sucrose, lactose, saccharin, and the like, flavoring agents such as peppermint, oil of
wintergreen, and the like, coloring agents and preserving agents in order to provide pharmaceutically
palatable preparations. Preparations for oral use may also contain suitable carriers include emulsions,
solutions, suspensions, syrups, and the like, optionally containing additives such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring and perfuming agents, and the like. Tablets may
be uncoated or they may be coated by known techniques to delay disintegration and absorption in the

gastrointestinal tract and thereby provide a sustained action over a longer period of time,

For the preparation of oral liquids, suitable carriers include emulsions, solutions, suspensions,
syrups, and the like, optionally containing additives such as wetting agents, emulsifying and suspending

agents, sweetening, flavoring and perfuming agents, and the like.

For the preparation of fluids for parenteral administration, suitable carriers include sterile aqueous
or non-aqueous solutions, suspensions, or emulsions. For parenteral administrafion, solutions for the
practice of the invention may comprise sterile aqueous saline solutions, or the corresponding water
soluble pharmaceutically acceptable metal salts, as previously described. For parenteral administration,
solutions of the compounds used in the practice of the invention may also comprise non-agueous
solutions, suspensions, emulsions, and the like. Examples of non-aguecus solvents or vehicles are

propylene glycol, polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and injectable



I ndi vi dual s al though its function is unknown. In the disease state

I ncreased production and/or reduced renoval of anyloid Fagmpmgmﬁum@§ults
in increases in protein levels in plasm and cerebrospinal fluid and
accunul ation of the protein in the brain. Anyloid (i protein is derived
from anyl oid precursor protein (APP) by proteol ytic cl eavage.
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organic esters such as ethyl oleate, and the like. Such dosage forms may also contain adjuvants such as
preserving, wetting, emuisifying, and dispersing agents. They may be sterilized, for example, by filtration
through a bacteria-retaining filter, by incorporating sterilizing agents into the compositions, by irradiating
the compositions, or by heating the compositions. They can also be manufactured in the form of sterile

water, or some other sterile injectable medium immediately before use.

Aqueous solutions may also be suitable for intravenous, intramuscular, intrathecal,
subcutaneous, and intraperitoneal injection. The sterile aguecus media employed are all readily
obtainable by standard techniques well known to those skilled in the art. They may be sterilized, for
example, by filtration through a bacteria-retaining filter, by incorporating sterilizing agents into the
compositions, by iradiating the compositions, by heating the compositions, and the like. They can also be
manufactured in the form of sterile water, or some other sterile niedium capable of injection immediately

before use.

Compounds contemplated for use in the practice of the present invention may also be administered
in the form of suppositories for rectal or vaginal administration. These compositions may be prepared by
mixing the drug with a suitable non-irritating excipient, such as cocoa butter, synthetic glyceride esters of
polyethylene glycols, and the like, such materials being solid at ambient temperatures but liquify and/or

dissolve in internal cavities to release the drug.

The preferred therapeutic compositions for inocula and dosage will vary with the clinical
indication. Some variation in dosage will necessarily oceur depending upen the condition of the patient
being treated, and the physician will, in any event, determine the appropriate dose for the individual
patient. The effective amount of compound per unit dose depends, among other things, on the body
weight, physiology, and chosen inoculation regimen. A unit dose of compound refers to the weight of

compound without the weight of carrier (when carrier is used).

The route of delivery compounds and compositions used for the practice of the invention is
determined by the disease and the sife where treatment is required. Since the pharmacokinetics and
pharmacodynamics of the compounds and compositions described herein will vary somewhat, the most
preferred method for achieving a therapeutic concentration in a tissue is to gradually escalate the dosage
and monitor the clinical effects. The initial dose, for such an escalating dosage regimen of therapy, will

depend upon the route of administration.

In accordance with invention methods, the medicinal preparation can be infroduced
parenterally, by dermal application, and the like, in any medicinal form or composition. It is used as a
solitary agent of medication or in combination with other medicinat preparations. Single and multiple

therapeutic dosage regimens may prove useful in therapeutic protocols.



Processing of APP to anyloid R protein and other APP cl eavage fragnents is
governed by a group of enzymes termed secretases. One typel Aligwec0gs ase,
y-secretase, is responsible for the protein cleavage that gives rise to

anyloid (3 protein.

Al't hough the existence of a protein having the activity

of y- secretase has been suggested, neither the gene encoding the protein,
nor the protein itself has been
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As employed herein, the phrase “a therapeufically effective amount”, when used in reference

to invention methods employing sulfonamide compounds and pharmaceutically acceptable salts

thereof, refers to a dose of compound sufficient to provide circulafing concentrations high enough to

impart a beneficial effect on the recipient thereof. The specific therapeutically effective dose level

for any particular patient will depend upon a variety of factors including the disorder being treated,

the severity of the disorder, the aclivity of the specific compound used, the route of administration,

the rate of clearance of the specific compound, the duration of treatment, the drugs used in

combination or coincident with the specific compound, the age, body weight, sex, diet and general

health of the patient, and like factors well known in the medical arts and sciences. Dosage levels

- typically fall in the range of about 0.001 up to 100 mg/kg/day; with levels in the range of about 0.05

up to 10 mg/kg/day being preferred.

The invention also relates to methods for preventing disease conditions in a subject at risk

thereof, said method comprising administering fo said subject a therapeutically effective amount of

at least one of the sulfonamide compounds described above.

As used herein, the phrase “preventing disease conditions” refers to preventing a disease,

disorder or condition from occurring in a subject who may be at risk for the disease, but has not yet

presented any symptoms thereof. Those of skill in the art will understand that a variety of methods

may be used to determine a subject at risk for a disease, and that whether a subject is at risk for a

disease will depend on a variety of factors known fo those of skill in the art, including genetic make-

up of the subject, age, body weight, sex, diet, general physical and mental health, occupation,

exposure to environmental conditions, marital status, and the like, of the subject.

“Subject in need thereof' is intended to mean a mammal, e.g., humans, domestic animals

and livestock, having or at risk of having one or more diseases associated with a modified ieve! of

APP,

Those of skill in the art can readily identify a variety of assays that can be used to assess the

activity of sulfonamide compounds of the invention. For example, one can use in vitro cell-based

assays to assess amyloid B protein production in cells that are exposed to invention compounds

compared to cells expdsed to control conditions. For such assays, fransfected cells that stably

express various forms of APP and from which amyloid B protein is secreted are used. Methods to

measure amyloid f protein, such as immunoprecipitation, enzyme-linked immunosorbant assay

(ELISA) and radioimmunoassay, and the like are known in the art. Immunoprecipitation

methodology can be used to detect radiolabelled amyloid B protein derived from transfected cells

having 355-methionine-labeled APP (Haass ef af, (1992) Nature 359:322-325 and Shoji ef al.
(1992} Science, 258:126-129). ELISA can be used fo detect unlabelled amyloid 5 protein (Seubert

et al. (1992) Nature, 359:325-327).




conpletely isolated and characterized. Thus, there is a continuing need in
the art for conpounds that can specifically inhibit protenlAliduet 2deEnvage
of APP, thereby inhibiting anyloid (3 protein production. The present
invention neets this and related needs by providing a fam |y of novel
conpounds and- rel at ed net hods of use.
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The invention will now be described in greater detail by reference to the following non-limiting

examples.

EXAMPLE 1
($)-5-[[dimethyl(1,1-dimethylethyl)silyl] oxy]-1-pentanol

To a stirred solution of (45)-pentane-1,4-diol [CAS 24347-57-7] (21.0 g, 0.202 mol) and ¢-
butyldimethylsilyl chloride (30.5 g, 0.202 mol) in CH,Cl, (400 mL) was added triethylamine (43.6 mL,
0.305 mol) followed by 4-(dimethylamino)pyridine (2.50 g, 20.2 mmol) at 0 °C. The mixture was
stitred for 3 h at 0 °C and was diluted with diethy! ether (300 mL). The white precipitate was filtered
and washed with diethyl ether. The filtrate was concentrated under reduced pressure. The pale yellow
oil was distilled (100 °C-103 °C at 0.7 mm)} to afford the title compound (41 g, 92%) as a colorless oil,
'H NMR (CDCL;) & 3.81 (m, 1H), 3.65 (m, 2H), 1.48-1.63 (m, 4H), 1.19 (d, 3H), 0.91 (s, 9H), 0.07 (s,
6H).

EXAMPLE 2
4-chlor¢-2-nitro-1-[{(tetrahydro-2H-pyran-2-yl)oxy|methyljbenzene

| o Q
\/}L
CI

NO,

A magnetically stirred solution of 4-chioro-2-nitrobenzyl alcohol (25.0 g, 133 mmol) and 3,4;
dihydro-2H-pyran (18.2 mL, 16.8 g, 200 mmol) in anhydrous dichloromethane (250 mL) was treated at
25 °C with pyridinium p-toluenesulfonate (PPTS, 50 mg). The solution was stirred for 12 h, washed
with I N NaOH (250 mL), brine (250 ml), dried (K,CQ;), filtered, and concentrated in vacuo. Silica
gel chromatography (4:1 hexane:ethyl acetate) of the concentrate gave 22.5 g {62%) of the title

c¢ompound as an oil.
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EXAMPLE 3
5-chloro-2-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]benzenamine

D/\ O/Q
/
cl ™ NH,

A Parr bottle containing 4-chloro-2-nitro-1-[{(tetrahydro-2H-pyran-2-yl)oxy]methyl]benzene
{22.6 g, 82.8 mmol) and ethanol (150 mL) was treated with Raney nickel (50% slury in water, 2.0 g),
charged with hydrogen (60 psi) and rocked until hydrogen uptake ceased (3 h). The resultant
suspension was filtered through celite, and the celite cake thoroughly washed with fresh ethanol (5 x
150 mL). The combined organic extracts were concentrated in vacuo to give an orange oil that
crystallized on standing. Recrystatlization {(ethyl acetate/hexanc) gave the title compound as a white
solid (19.64 g, 98%). "H NMR (CDCl;) 57.00 (d, J = 8 Hz, 1H), 6.65-6.60 (m, 2H), 4.72 (A of ABq, J
= 12 Hz, 1H), 4.79-4.77 (m, 1H), 4.45 (B of ABq, J = 12 Hz, 1H), 4.27 (bs, 2H), 3.94-3.85 (m, 1H),
3.58-3.50 (m, 1H), 1.83—1.65 (m, 2H), 1.58-1.46 (m, 4H).

EXAMPLE 4
4-chlore-N-[5-chloro-2-(hydroxymethyl)phenyl]benzenesulfonamide

‘/\

Ci I;JH

O
|
2 c

To a  magnetically stimed  solution of  S5-chloro-2-[(tetrahydro-2H-pyran-2-

yDoxylmethy!l]benzenamine (4.38 g, 18.1 mmol) in anhydrous pytidine (100 mL) at 25 °C was added
4-chlorobenzenesulfonyl ’chloride (3.82 g, 18.1 mmol). The solution was stired for 24 h and
concentrated in vacuo. The residue was dissolved in dichloromethane (150 mL), washed with brine (3
x 150 mL) and concentrated in vacuo. Silica gel chromatography (6:1 hexane:ethyl acetate) of the
concentrate afforded the title compound (5.27 g, 76%) as a crystalline solid. 'H NMR (CDCl,) §8.70
(bs, 1H), 7.71 {d, J= 8.5 Hz, 2H), 7.58 (s, 1H), 7.39 (d, /= 8.5 Hz, 2H), 7.05-6.99 (m, 2H), 4.52-4.48
(m, 1H), 4.31 (A of ABq, J = 12 Hz, 1H), 4.24 (B of ABq, J = 12 Hz, 1H), 4.13-4.05 (m, 1H), 3.63-
3.55 (m, 1H), 1.88-1.71 (m, 2H), 1.62-1.45 (m, 4H).
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EXAMPLES
4-chloro-N-[5-chloro-2-[{0-(2-tetrahydropyranyl)methyljphenyl}|-N-[[4-[dimethyl(1,1-
dimethylethyl)silyl] oxy]-1(R)-methylbutyl}jbenzenesulfonamide

)

g o

= =
¢l f)\/l N/:\/\/ oTBs

N §50
JOL:
CI

To a  solution of 4-chloro-N-[5-chloro-2-[O-(2-tetrahydropyranyl)methyl]
phenyljbenzenesulfonamide (2.70 g, 6.40 mmal), triphenylphosphine (3.40 g, 12.8 mmol) and (3)-5-
[[dimethyl(1,l-dimethylethyl)silyljoxy]-2-pentanol (2.40 g, 12.8 mmol) in THF (25 mL) was added
diisopropylazodicarboxylate (2.40 mL, 12.8 mmol) dropwise at 0 °C under nitrogen atmosphere. The
resulting mixture was allowed to warm to 22 °C with stirring, Stirring was continued for a period of 18
h and diethyl ether (100 mL) was added. The white solid was filtered, washed with ether (50 mL), and
the combined ether solution was concentrated under reduced pressure. Silica gel chromatography (3:17
ethyl acetate:hexanes) of the concentrate afforded the title compound (4.00 g, 100%) as a colorless oil.
MS (ESI) m/e 615 (M-H).

EXAMPLE 6
4-chloro-N-[S-chlore-2-[[{O-(2-tetrahydropyranyl)methyl] phenyl}j-N-(4-hydroxy-1-

methylbutyl)benzenesulfonamide

Ci

To a solution of 4-chloro-N-[5-chloro-2-[[O-(2-tetrahydropyranyl)methyl] phenyl]]-N-[[4-
[dimethyl(1, 1-dimethylethyl)silyl]oxy]- 1-methyibutyl]benzene sulfonamide (3.80 g, 6.40 mmol) in
THF (10 mL) was added IM tetrabutylammonium fluoride (10 mL, 10 mmol) at 0 °C. The resulting

solution was allowed to stir at 0 °C for 2 h and concentrated under reduced pressure. Silica gel




sul fonyl, sulfonam dyl, sulfide, and carbamate. |Invention conpounds are
capable of a wide variety of uses. For exanple, invention 21salduenzeoade
conpounds can act to nodulate amyloid B protein and are useful in the
prevention and/or treatment of a variety of diseases. Wthout wi shing to
be bound by any theory, invention
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chromatography (1:1 ethyl acetate:hexane) of the concentrate afforded the title compound (3.20 g,
100%) as a colorless oil. MS (ESI) m/e 500 (M-H).

EXAMPLE 7
4-chloro-N-{S-chloro-2-[[O-(2-tetrahydropyranyl)methyl] phenyl]}-N-(4-bromo-1-

methylbutyl)benzenesulfonamide

To a solution of 4-chloro-N-{5-chloro-2-[{O-(2-tetrahydropyranyl)methyl] phenyl]}-N-(4-
hydroxy-1-methylbutyl)benzenesulfonamide (3.20 g, 6.40 mmol) and triphenylphosphine (2.10 g, 8.03
mmol) in methylene chioride (30 mL) was added carbon tetrabromide (2.60 ml., 8.03 mmol) dropwise
at 0 °C. The resulting solution was allowed to stir and warm to 22 °C for 12 h. A saturated solution of
ammonium chloride (25 mL) was added. The reaction was exiracted with methylene chloride (2 X 100
mL). The organic phase was dried over Na,SO,, filtered, and concentrated under reduced pressure.
Silica gel chromatography (3:17 ethyl acetate:hexanes) of the concentrate afforded the title compound
(2.10 g, 56%) as a colorless oil. MS (ESI) m/e 564 (M+FE).

EXAMPLE 8
4-chloro-N-{5-chloro-2-(acetoxymethyl)phenyl] -N-[(R)-1-methyl-4-[(1,1-
dimethylethyl)dimethylsilyljJoxy)butyl]benzenesulfonamide

OAc

A,

1
0=5=0

§

“IBS

Cl

To a solution of 4-chloro-N-[5-chloro-2-(acetoxyoxymethyl)phenyl]benzenesulfonamide (13.7
g, 36.6 mmol), triphenylphosphine  (21.1 g, 80.6 mmol) and  5S-f[(1,1-
dimethylethyl)dimethylsityljoxy]-2-pentanol (16.0 g, 73.3 mmol} in THF (130 mL} was added




conpounds are believed to act by bl ocking the proteol ytic processing
pat hways that result in the formation of anyloid B proteiZsAugusi2003 on
conpounds are believed to act by inhibiting proteolytic cleavage of
anyl oid precursor protein (APP), the |arge precursor protein from which
anyloid B protein is derived. Therapeutic indications for conpounds wth
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ditsopropylazodicarboxylate (15.9 mL, 80.6 mmol) dropwise at 0 °C under nitrogen. The resulting
mixture was allowed to warm fo 22 °C with stirring.  Stirring was continued for a period of 12 h
followed by the addition of 150 mi of HO. The mixture was extracted with ether (3 X 100 mL). The
combined organic extracts were washed with 1M NaHCOQO; and sat. brine. The organic phase was dried
over Na,SQ, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:5 ethyl
acetate:hexanes) of the concentrate afforded 16.6 g of 4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-
N-[(R)-1-methyl-4-[(1,1-dimethylethyl)dimethylsilylJoxy)butyl]benzenesulfonamide as a yellow oil in
79% yield.

EXAMPLE 9

4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-[(R)-1-methyi-4-

hydroxybutyl]benzenesulfonamide

Cl

To a solution of 4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-[(R)-1-methyl-4-f(1,1-
dimethylethyl)dimethylsitytloxy)butyljbenzenesulfonamide (15.9 g, 27.8 mmol) in acetonitrile (45 mL)
was added 48% aqueous HF (16 mL) dropwise at 0 °C. The resulting solution was stirred for That 0 °C
followed by addition of 50 ml of 1M NaHCOQ,. The product was extracted with ether (2 X 50 mL),
dried over Na,50,, filtered, and concentrated under reduced pressure. Silica gel chromatography (ethyl
acetate) of the concentrate afforded 10.4 g of 4-chloro-N-[5-chloro-2-(acetoxymethy!)phenyl]-N-[(R)-

1-methyl-4-hydroxybutyl}lbenzenesulfonamide as a colorless oil in 81% yield.




activity include disorders of the central nervous systemin which anyloid B
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EXAMPLE 10
4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-f(R)-1-methyl-4-
bromobutyl]benzenesulfonamide

OAc

|

ct

To a solution of 4-chloro-N-[5-chioro-2-(acetoxymethyl)phenyl}-N-[(R}-1-methyl-4-
hydroxybutyllbenzenesulfonamide (500 mg, 1.09 mmol) in acetonifrile (2 ml) was added
triphenylphosphine (571 mg, 2.18 mmol) and carbon tetrabromide (720 mg, 2.18 mmol) at 0 °C. The
resuliing mixture was allowed to stir at 22 °C for 12 h followed by the addition of 25 mL of sat.
ammonium chloride. The product was exiracted with ether (2 X 25 ml), dried over Na,SO,, filtered,
and concentrated under reduced pressure. Silica gel chromatography (1:4 ethyl acetate:hexanes) of the
concentrate afforded 479 mg of 4-chioro-N-[5-chloro-2-{dcetoxymethyl)phenyl]-N-[{R)-1-methyl-4-

bromobutyl]benzenesuifonamide as a colorless oil in 84% yield.

EXAMPIE 11
(4R)~4-{5-chloro-2-(acetoxymethyl)phenyl] [4-chlorophenyl)sulfonyl]-amino]pentylsulfonic acid
OAc

Y

8=0
JOR
¢l SO;H

Te a solution of 4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-[(R)-1-methyl-4-
bromobutyl]benznesulfonamide (1.00g, 1.91mmol) in methanol/water (1:1, 4 mL) was added Na,SO,
{0.723g, 5.74mmol). The mixture was heated to reflux for 12 hours and then evaporated under reduced
pressurc. 2M HCI (25 mL) was added to the resulting oil. This mixture was extracted with CH,Cl; (2x
50 mL), dried over Na,SO,, and filtered. Solvent was concentrated under reduced pressure to afford
(4R)-4-[5-chloro-2-(acetoxymethyl)phenyl] [4-chlorophenyl} sulfonyl]-amine]pentylsulfonic acid
(821mg ) as colorless oil in 88% yield. MS (ESI), 52¢ (M +1).



In accordance with the present invention, there are provided conpounds
having the structure: and pharmaceutically acceptabl e sal2s5Auduest 2003
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(4R)-4-[S-chloro-2-(hydroxymethyl)phenyl](4-chlorophenyl)sulfonyl|-amino] pentylsulfonyl
chloride
OAc

yy

cl S0,01

To a solution of (4R)-4-[5-chloro-2-(acetoxymethyl)phenyl] [4-chlorophenyl) sulfonyl] -
amino] pentylsulfonic acid (560mg, 1.07mmol) in benzene (5 mL) was added phosphorus pentachloride
(445mg, 2.14mmol) at 22 °C. The mixture was heated to reflux for 2 hours. This mixture was
concenirated under reduced pressure and rediluted with CH,Cl, (100mL). This solution was washed
with water (100 mL), dried over Na,SO, and filtered. The organic solution was concentrated to afford
442mg of (4R)-4-[5-chloro-2-(acetoxymethyl)phenyl](4-chiorophenyl)sulfonyl]-amino]pentylsulfonyl

chioride as a pale yellow oil in 76% yield.

EXAMPLE 13
4-chloro-N-[5-chloro-2-chlorephenyl}-N-[(R)-1-methyl-4-[(1,1-
dimethylethyl)dimethylsilyl]oxy)butyl|henzenesulfonamide

cl

To a solution of 4—chloro-N-[S-chIoro-Z-chlorophenyl}benzenesuifonémide (1.00 g, 2.97
mmol), triphenylphosphine (1.64 g, 6.24 mmol) and 5S-[[(1,1-dimethylethyl)dimethylsilyljoxy}-2-
pentanol (1.30 g, 5.94 mmol} in THF (12 mL) was added diisopropylazodicarboxylate (1.23 mL, 6.24
mol) dropwise at 0 °C under nitrogen. The resulting mixture was allowed to warm to 22 °C with
stirring. Stirring was continued for a period of 12 h followed by the addition of 25 mL of H,0. The
mixture was extracted with ether (3 X 25 mL). The combined organic extracts were washed with 1M

NaHCO, and sat. brine. The organic phase was dried over Na,SQO,, filtered, and concentrated under




hydrocar byl includes one or nore substituents selected fromthe group
consisting of alkyl, «cycloalkyl, cycloal kenyl, aryl, hetelotygise2003
optionally having one or nore doubl e bonds, hal ogen, al koxy, cyano,
cyanonet hyl, nitro, amino, amde, amdine, hydroxy, carboxyl, carbamate,
ether ester, sufonyl, sulfonam de; and conbi nations thereof, substituted
or unsubst iwobessdiet er ocycl e 21 PCT/US00/04560

reduced pressure. Silica gel chromatography (1:5 ethyl acetate:hexanes) of the concentrate afforded
830 mg of 4-chloro-N-[5-chloro-2-chlorophenyl]-N-f(R)-1 -methyl-4-[(1,1-dimethylethyl)-
dimethylsilylJoxy) butyl)benzenesulfonamide as a yellow oil in 52% yield.

XAMPLE 14
4-chloro-N-[5-chlore-2-chlorophenyl]-N-[(R)-1-methyl-4-hydroxybutyl]benzenesulfonamide

X
ol N A OH

1
0=8=0

Cl

To a  solution of  4-chloro-N-[5-chloro-2-chlorophenyl]-N-[(R)-1-methyl-4-[(1,1-
dimethylethyl)dimethylsilyl]oxy)butyljbenzenesulfonamide (650 mg, 1.21 mmol) in acetonitrile (4
ml) was added 48% aqueous HF (2 mL) dropwise at 0 °C. The resulting solution was stirred for 1h at
0 °C followed by addition of 10 ml of 1M NaHCO;. The product was extracted with ether (2 X 25
mL}, dried over Na,SO,, filtered, and concentrated under reduced pressure. Silica gel chromatography
(ethy! acetate) of the concentrate afforded 430 mg of 4-chloro-N-[5-chloro-2-chloropheny]]-N-[(R)-1-
methyl-4-hydroxybutyl]benzenesulfonamide as a yellow oil in 84% yield.

XAMPLE 15
4-chloro-N-(2,5-dichlorophenyl)}-N-(3-(carboxy)-1(R) methylpropyl)benzenesulfonamide

Cl

4-chloro-N-[5-chloro-2-chlorophenyl]-N-{(R}-1-methyl-4-hydroxybutyljbenzenesulfonamide
(1.57 g, 0.0037 moles) was dissolved in acetonitrile (25 mL) and water (2 mL). RuCl3 (50 mg), and
NalO4 (1.19 g, 0.0056 moles, 1.5 eq) were added and the mixture was stirred at room temperature for
18 hours. The mixture was filtered, concentrated, dissolved in CH2Clp, washed with 1N HCI, dried
over Nap504 and evaporated. Chromatography over silica gel using 50-100% ethyl acetate/ Hexane

gave pure product (1.00 g, 62%) as a beige solid.




optionally having one or nore doubl e bonds, hal ogen, al koxyl, ester, am de,
or Dand G taken together, forma substituted or unsubsti2ufeglstg2e¢03 c
noiety; and E, is substituted or unsubstituted heterocycle optionally
havi ng one or nore double bonds; or

WO 00/50391 22 PCT/US00/04560

EXAMPLE 16
4-chloro-N-{2,5-dichlorophenyl]-N-[(R)-1-methyl-4-bromobutyl} benzenesulfonamide

o
ct N/\/\/Br

0=85=0

Cl

To a solution of 4-chloro-N-[2,5-dichlorophenyl]-N-[R]-1-methyl-4-hydroxybutyllbenzene-
sutfonamide (3.90 g, 9.20 mmol) in CH,Cl, (20 mL) was added triphenyiphosphine (4.87 g, 18.4 mmol)
and carbon tetrabromide (6.09 g, 18.4 mmol) at 0 °C. The resulting mixture was allowed to stir at 22
°C ovemight. To the reaction was added sat. ammonium chloride (200 mL). The product was
extracted with CH,Cl, (2 x 200 ml), dried over Na,SO,, filtered, and concentrated under reduced
pressure. Silica gel chromatography (1:4 ethyl acctate:hexanes) of the concentrate afforded 3.13g of 4-

+  chloro-N-[2,5-dichlorophenyl]-N-{{R)-1-methyl-4-bromobutyl]benzenesulfonamide as a colorless oil in
70% yield. MS (ESI) 486 (M+H).

EXAMPLE 17
{4R)-4-[2,5-dichlorophenyi] {4-chlorophenyl) sulfonyl}-amine]pentylsulfonic acid

Cl

Cl

W
0

L

Cl SOzH

To a solution of 4-chloro-N-{5-chloro-2-chlorophenyl}-N-[(R}-1-methyl-4-bromobutyl}benzne-
sulfonamide (2.85 g, 5.88 mmol) in methanob/water (1:1, 12 mL) was added Na,SOs (7.40 g, 58.8
mmol). The mixture was heated to reflux for 12 hours and then evaporated under reduced pressure.
2M HC was added to the resulting oil. This mixture was exiracted with CH,Cl; (2 X 30mlL.), dried over
Na;S8O,, and filtered. Solvent was concentrated under reduced pressure to afford (4R)-4-[2,5
dichlorophenyl] [4-chlorophenyl) sulfonyl]-amine]pentylsulfonic acid (2.34 g} as colorless oil in 82%

yield. MS (ESI) 486 (M +1).




21 August 2003 3 E and J, taken together, forma substituted or
unsubstituted cyclic nmoiety; and G when not part of a cydi August 20038
including D, is substituted or unsubstituted
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EXAM .1
(4R)-4-[2,5-dichlorophenyl]{4-chlorophenyl)sulfonyl]-amino}pentylsulfonyl chloride

Ci

"ty

Cl : I}!
”ﬂJ::::::::];":QS?z()
Ci SO,Cl

To a solution of (4R)-4-[2,5-dichlorophenyl]{4-chlorophenyl)sulfonyl]-amino] pentylsulfonic
acid (2.34 g, 4.80 mmol) in benzene (10 mL) was added phosphorus pentachloride (1.48 g, 7.21 mmol)
at 22 °C. The mixture was heated to reflux for 2 hours. This mixture was concentrated under reduced
pressure and redituted with CH,Cl, (120 mL). This solution was washed with water (100 mL), dried
over Na,SO, and filtered. ‘The organic solution was concentrated to afford 2.21g of (4R)-4-[2, 5-
dichlorophenyl]f4- chlorophenyl) sulfonyl]-amino] pentylsulfony! chloride as pale yellow oil in 91%
yield. LC/MS 504.

EXAMPLE 1
4-chloro-N-[2,5-dichlorophenyl}-N-[(R}-1-methyl-4-azidobutyl] benzenesulfonamide

0=5=0

b
?»li[
&

=

3
Cl

To a solution of 4-chloro-N-[2,5-dichlorophenyl]-N-{R]-i-methyl-4-bromobutyl]benzene-
sulfonamide (1.06 g, 2.50 mmol) in DMF (2.5 mL}) was added diphenylphosphoryl azide (1.08 mL,
5.00 mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (0.935 mL, 6.25 mmol) at 0 °C. The resulting
mixfure was aflowed fto stir at 100 °C ovemnight. To the reaction was added sat. ammonium chleride
(200 mL). The preduct wa§ extracted with CH,Cl; (2 X 100 mL), dried over Na,80Q,, filtered, and
concentrated under reduced pressure. Silica gel chromatography (1:4 ethyl acetatehexanes) of the
concenirate afforded 977 mg of 4-chloro-N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-4-azidobutyl]-
benzenesulfonamide as a colorless oil in 87% yield. MS (ESI) 447 (M+H).




hydrocarbyl, wherein the substituted hydrocarbyl includes one or nore
substituents selected fromthe group consisting of alkyl, 26)otesii2ZROB
cycl oal kenyl, aryl, heterocycle optionally having one or nore double
bonds, hal ogen, al koxy, cyano, cyanonethyl, nitro, am no, amide, amdine,
hydroxy, carboxyl, carbamate, ether ester, sulfonyl, sulfonani de, and
comnbi nat i on&owbremBof | 24 PCT/US00/04560

EXAMPLE 20
4-chloro-N-{2,5-dichlorophenyl}-N-{(R)-1-methyl-4-aminobutyl] benzenesulforamide

Cl

To a solution of d4-chloro-N-{2,5-dichlorophenyl]-N-[R]-1-methyl-4-azidobutyl]benzene-
sulfonamide (1.20 g, 2.68 mmol) in THF (5 mL) was added a THF solution of lithium aluminum
hydride (1.0 M, 2.68 mL) at -20 °C. The resulting mixture was allowed to stir at -20 °C overnight. To
the reaction was added 0.5M NaOH (6 mL). This mixture was filtered through celite, dried over
Na;3O,, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:9
methanol/CHCl;) of the concentrate afforded 972 mg of 4-chloro-N-[2,5-dichtorophenyl]-N-[(R)-1-
methyl-4-aminobutyl]benzenesulfonamide as a colorless oil in 86% yield. MS (ESI) 421 (M+H).

EXAMPLE 21
(S)-[3-[(1,1-dimethylethyl)dimethylsilyljoxy]-2-prepanol
OH

AN\UB

To a solution of {S)-1,2-propanediol (20.0 g, 0.263 mol), triethylamine (31.9 g, 0.315 mol), 4-
dimethylaminopyridine (1.28 g, 10.5 mmol) in CH,Cl, (200 mL) was added tert-butyldimethylsiloxy
chloride (47.3 g, 0.315 mol) at 22 °C. The mixture was allowed to stir for 18 h. The mixture was
diluted with CH,Cl,, washed with water and sat. aqueous NH,Cl . The organic solution was dried over
Na,SQ,, filtered and concentrated under reduced pressure. Silica gel chromatography (5% ethyl

acetate/ hexanes) of the concentrate gave 45.0 g of the title compound as a clear oil in 90% yield.




substituted or unsubstituted heterocycle optionally having one or nore
doubl e bonds, amine, am de, ester, ether or carbamate; andl dugugh@bOhot

part of a cyclic noiety including E, is substituted or unsubstituted
hydrocarbyl, heterocycle optionally having one or nore doubl e bonds.
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EXAMPLE 22
4-chloro-N—(Z,S-dichloropheny’l}-—N—[(R)-1-methyl-4-[(1,I-dimethylethyl) dimethylsilyl]oxy]-ethyi]
benezenesulfenamide

iy

Cl
cl” :: :N :
L\
S$=0 oT1BS
%)

Ci

To a solution of 4-chloro-N-[2,5-dichlorophenyl]benzenesulfonamide (5.74 g,17.1 mmol),
triphenylphosphine (6.70 g, 25.7 mmol), (S)-[3-[( 1,1~dirnethylethyl)dimethylsilyl]oxy]—Z—propanoI
(4.90 g, 25.7 mmol} in THF (50 mL) was added diisopropylazodicarboxylate (5.19 g, 25.7 mimol)
dropwise at 6 °C under nitrogen atmosphere. The resulting mixture was allowed to warm to 22 °C.
Stirring was continued for a perioed of 18 h followed by the addition of water. The mixture was
extracted with diethyl ether. The combined organic extracts were washed with NaHCO;, sat. brine and
dried over Na,SO,. Silica gel chromatography (1:10 ethyl acetate:hexanes) of the concentrate produced
the title compound in 90% yield.

EXAMPLE 23
4-chlor0-N—(2,5-dichIoraphenyl)—N—[(R)—1-methyl-(Z—hydroxyethyl]benzenesulfonamide

j-'.%

0—
[
O

OH

o7

S
IS

Cl

To a solution of 4—chldro—N—(2,5-dich]orophcnyl)-N—[(R)-I -methyl-[[4-(1, I-dimethylethyl)-
dimethylsilyljoxy]ethyl]benzenesulfonamide (07.80 g, 15.3 mmol} in CH,CN was added HF (5.5 mL)
at 0 °C. The resulting mixture was allowed to stir at 0 °C for 2h and concentrated under reduced
pressure. Silica gel chromatography (1:1 ethyl acetate:hexanes) of the concentrate afforded the title

compound {5.70 g, 95%) as a colorless oil.




As enployed herein, "hydrocarbyl" refers to straight chain, branched chain
and (r:rEcI iyc (i.e., ri né-cont ai ni ng) nonoval ent and bi val en2? Aaglist 2083
derived fromsaturated or unsaturated noieties containing only carbon and
hydrogen atoms. Straight and branched chain radicals have in the range of
about 1 up to 12 carbon atons and cyclic hydrocarbyl radicals have in the
range WO 00/50391 26 PCT/US00/04560

EXAMPLE 24
4-chloro-N-(2,5-dichlorephenyl)-N-{(R)-1-methyl(2-icdeethyl)|benzene sulfonamide

o

j ey

1
8

s
o7l

Cl

To a solution of 4-chloro-N-(2,5-dichlorophenyl)-N-[(R)- l-methyl(2-hydroxyethyl) benzene-
sulfonamide (0.660 g,1.67 mmol), triphenyiphosphine (0.530 g, 2.00 mmol) and imidazole (0.136 g,
2.00 mmol} in diethyl ether/CH;CN(2:1, 3.0 mL) was added iodine (0.430 g, 1.67 mol) at § °C under
nitrogen and stirred for 12 hr. This mixture was concentrated under reduced pressure and diluted with
CH,Cl,. This solution was washed with water (50 ml), dried over Na,80, and filtered. The organic

solution was concentrated to afford the title compound as a light yellow oil in 96% yield,

EXAMPLE 25
{8)-4-triphenylmethylyloxy-2-butanol

;..lfo
I
S

To a solution of (8)-(+)-1,3-butanediol (10.0 g, 0.110 mol), was added triphenylmethylchloride
(33.0 g, 0.330 mol), 4-dimethylaminopyridine (1.40 g, 11.5 mmol) in CH,Cl/pyridine (1:1, 500 mi.).
Stiring was continued over 48h. The solvent was removed, the mixture was diluted with ether,
washed with brine and dried over Na,SO,. The organic solution was filtered and concentrated. Silica

gel chromatography with (5% ethyl acetate/hexanes) produced a clear oil {24g) in 70% yield.




of about 3 up to about 20 carbon atons. The term "substituted hydrocarbyl"
refers to hydrocarbyl noieties further bearing substituent3! Ad9ustR00drt h

bel ow. Exenplary straight or branched chain hydrocarbyl noieties include
al kyl nmoieties, alkenyl noieties, polyal kenyl (e. g., dialkenyl noieties,

and trial kenyl noieties), alkynyl
WO 00750391 27 PCT/US00/04560

EXAMPLE 26
4-chloro-N-(2,5-dichlorophenyl)-N-{1(R)-methyl-(3-triphenyimethyloxy)-propyi]

benezenesulfonamide

=0
' W OTr
oL

- cl

To a solution of 4-chioro-N-(2,5-dichlorophenyl)benzenesulfonamide (7.00 g, 20.8 mmol),
triphenylphosphine (7.00 g, 27.0 mmol), (S)-4-triphenylmethyloxy-2-butanol {8.60 g, 27.0 mmol) in
THF (30 ml) was added diisopropylazodicarboxylate (5.48 g, 27.0 mumol) dropwise at ¢ °C under
nifrogen atmosphere. The resulting mixture was allowed to warm to 22 °C with stirring. After 18 h the
mixture was washed with water, brire, dried over Na,SO, and filtered. Silica gel chromatography (1:10
ethy] acetate/ hexanes) of the concentrate produced the title compound in 90% yield,

EXAMPLE 27
4-chloro—N—(Z,Sdichlorophenyl)-N-[1(R)—methyl-(3—hydroxy)—propyl]bcnzenesulfouamide

Cl -

To a solution of 4—chloro-N-(Z,S-dichIorophenyI)-N—[I(R)-methyl—(B—triphcnylmethyloxy)-
propyl]benzenesulfonamide (2.00 g, 3.00 mmol) in CH;CN (20 mL) was added Amberlyst 15 ton-

exchange resin (6.0 g). The resulting mixturc was allowed to stir at 22 °C for 12 h and filtered. Silica
gel chromatography (1:1 ethyl acetate: hexanes) of the concentrate afforded the title compound as a

colorless oil in quantitative yield.




noi eti es, al kadiynal rmoieties, alkatriynal noieties, alkenyne noieties,

al kadi enyne noi eties, al kenediyne noieties, and the Ilke.ZE%emwﬁaQQBchllc
hydrocar byl noieties include cycloal kyl noieties, cycloal kenyl noieties,
cycl oal kadi enyl noieties, cycloal katrienyl noieties, cycloal kynyl noieties,
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EXAMPLE 28
4-chloro-N-(2,5-dichlorophenyl)-N-[1(R)-methyl-(3-iodo)-propylbenzene sulfonamide
Cl
¢’ :: :T_i\“\\\
&)
cl

To a solution of 4-chloro-N-(2,5-dichlorophenyl}-N-[ 1(R)-methyl-(3-hydroxy}-propylJbenzene-
sulfonamide (1.40 g, 3.40 mmol), triphenylphosphine (0.900 g, 3.40 mmol) and imidazole (0.230 g,
3.40 mmol) in diethyl ether/CH,CN (2:1, 7.0 mL) was added iodine (0.860 g, 3.40 mmol) at ¢ °C under
nitro_gen and stirred for 12 h. The solvent was removed, the residue was taken into CH,Cl, , washed
with water, dried over Na,SO, and filtered. The organic solution was concentrated to afford the title

compound as a light yellow oil in 96% yield.

EXAMPLE 29
4-chloro-N-(2,5-dichlorophenyl)-N-[(R)-1-methyl-3-azidopropyl]|benzenesulfonamide

Ci

To a solution of 4-chloro-N-(2,5-dichlorophenyl)-N-[(R)-1-methyl-3-bromopropylbenzene-
sulfonamide (1.188 g, 2.295 mmol) in THF/H,O (20/4, 24 mL) was added sodium azide (1.49 g, 229
mmol) at 22 °C. The resulting mixture was allowed to stir at 22 °C for 4 days. The mixture was
extracted with ether (3 X 60 mL). The combined organic extracts were washed with sat. NaHCO,,
dried over MgSQ,, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetate:hexanes) of the concentrate afforded 0.941 g of 4-chloro-N-(2,5-dichlorophenyl)-N-[(R)-

1-methyl-3-azidopropyl]]benzenesulfonamide as a colorless oil in 94% yield.




cycl oal kadi ynyl noieties, aromatic noieties, spiro hydrocarbon noieties
wherein two rings are joined by a single atomwhich is th&l Audust 280don

menber of the two rings (e. g., spiro [3.4] octanyl, and the like),

bi cyclic hydrocarbon noieties wherein two rings are joined and have at

| east two atons in conmmon (e. g., bicyclo [3.2.1] octane, bicyclo [2.2.1]
hept - 2- ene, WAHYS3E 29 PCT/US00/04560

EXAMPLE 30
4-chloro-N-(2,5-dichlorophenyl)-N-{(R)-1-methyl-3-aminopropyl]benzenesulfonamide

Cl

To a solution of 4-chioro-N-(2,5-dichlorophenyl)-N-{(R)-1-methyi-3-azidopropyl]benzene-
suifonamide (0.941 g, 2.16 mmol) in THF (21 mL}) was added lithium aluminum hydride (4.33 mL, 1
M in THF) at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to stir at 6 °C for [ h
and subsequently treated by successive dropwise addition of 0.165 mL of water, 0.165 mL of 15%
sodium hydroxide solution, and 0.493 mL of water. The mixture was filtered and concentrated under
reduced pressure. Silica gel chromatography (3:10 ethyl acetatechexanes) of the concentrate afforded
0.748 g of 4-chloro-N-(2,5-dichlorophenyl}-N-[(R)-1-methyl-3-aminopropyl Jbenzenesulfonamide as a
light brown oil in 85% yield.

EXAMPLE 3}
(3S)-(1,1-dimethylethyl)dimethylsiloxy butanal
oms
AN

A solution of methyl (S)-3-tert-butyldimethylsiloxy butyrate (35.0 g 151 mmol) in hexane {400
ml.) was cooled to -78 °C. DIBAL-H (195 mL, 195 mmol, 1M in hexanes) was added dropwise.
Stirring was continued for 1 h after which time water (75 mL) was cautiously added dropwise, after
addition was complete stirring was continued at 22 °C for 18h. The reaction was dituted with diethyl
ether and then decanted several times. The solvents were removed to afford (3S)-(1,1-
dimethylethyl)dimethylsiloxy butanal as a clear oil in quantitative yield. "H NMR (CDCI;) $9.85 (s br,
1H), 4.40-4.51 (m, 1H), 2.42-2.65 (m, 2H), 1.29 (d, 3H, J=6.0Hz), 0.96 (s, 9H), 0.14 (d, 6H, J=3Hz).

EXAMPLE 32
(trans)1,1-dimethylethyl-(55)-(1,1-dimethylethyl)dimethylsiloxy-hex-2-enoate,
_QTBS O

L
R 0/\

To a solution of (385)-(1,1-dimethylethyl)dimethylsiloxy butanal (24.0 g 121 mmol), in

dichloromethane (400 mL) at 0 °C was added tert-butoxy carbonylmethylene triphenyliphosphorane




like), ring assenblies wherein two or nore cyclic systems (i. e., single
rings or fused systems) are directly joined to each other2bjugistgPes or
doubl e bonds, and the number of such ring junctions is one Iess than the
nunber of cyclic systens involved (e.g., biphenylyl, biphenylylene,
radi cal s of p-terphenyl, cycl ohexyl benzyl, and the like), polycyclic
nmoi eti es, aMe B | ke; 30 PCT/US00/04560
(50.0 g, 133 mmol). Stirring was continued for 2h after which time the reaction was concentrated and
the resulting oil was purified by silica gel chromatogrphy (5% ethyl acetate / Hexane) to afford
(trans)1, I-dimethylethyl-(58)-(1,1-dimethylethyl)dimethylsiloxy-hex-2-cnoate as a clear oil in 93%
yield. 'H NMR (CDCL) §6.79-6.90 (m, 1H) 5.75 (d,'H, J=15.6Hz), 3.85-3.87 (m, 1H), 2.26-2.32 (m,
2H), 1.47 (s, 9H), 1.15 (d, 3H, J=6.0Hz), 0.90 (s, 9EL), 0.06 (s, 6H).

EXAMPLE 33
1,1-dimethylethyl-butyl-(58)-(1,1-dimethylethyl)dimethylsiloxy-hexanoate,
0oTas 0

A~ K
o >

A suspension . of (frans)tert-butyl-(5S)-tert-butyldimethylsiloxy-hex-2-enoate (33.5" g, 111

mmol), 10% Pd/C (5 g), in ethanol (250 mL), was hydrogenated at 45 psi for 1h. The catalyst was

- filtered off and the filtrate was concentrated to afford 1,1-dimethylethyl-butyl-(5S)-(1,1-

dimethylethyl)dimethylsiloxy-hexanoate as a white wax in quantitative yield. "H NMR (CDCl,} 63.72-

3.84 (m, 1H), 2.20 (1, 2H, J=7.0Hz), 1.60-1.74 (m, 2H), 1.35-1.70 (m, 4H), 1.44 (s, 9H), 1.35 (d, 3H,
J=6.0Hz), 0.88 (s, 9H), 0.10 (s, 6H).

EXAMPLE 34 -
1,1-dimethylethyl (5S)-5-hydroxyhexanoate
OH o

A~ K

A solution of !.1-dimethylethyl-(58)-(1,1-dimethylethyl)dimethylsiloxy-hexanoate (190 g,
63.0 mmotl) in THF (250 mL) was treated with tetrabutylammonium fluoride (94 mL, 94 mmol, 1M in
THF) at 0 °C. The reaction mixture was allowed to warm to 22 °C, and stirring was continued for 18h.
The reaction mixture was diluted with diethyl ether, washed with water, and dried over MgSQ,. Silica
gel chromatography (20% ethyl acetate/hexane) of the concentrate produced 1 »1-dimethylethyl (5S)-5-
hydroxyhexanoate in 89% yleld '"H NMR (CDCly) §3.74-3.86 (m, 1H), 2.32 (t, 2H, J=6. 6Hz) 1.60-
1.74 (m, 2H), 1.57 (s, 1H, OH), 1.44-1.48 (m, 2H),1.45 (s, 9H), 1.20 (d, 3H, J=6.0Hz).




"al kyl" refers to straight or branched chain al kyl radicals having in the
range of about 1 up to 12 carbon atons; "substituted al ky21Agdust 800D al kyl
radicals further bearing one or nore substituents such as cycl oal kyl,
cycl oal kenyl, aryl, heterocycle optionally having one or nore double
bonds, hal ogen, al koxy, cyano, cyanonethyl, nitro, am no, am de, am dine,

hydr oxy, WO 00/50391 31 PCTAIS00/04560

EXAMPLE 35
1,1-dimethylethyl(SR)-5~[(2,5-dichlomphenyl)-{(4~chlorophenyl)sulfonyl]-anﬁno]hexanoate

M@’

To a solution 2,5-dichioro-N[[(4-chlorophenyl)Jamino]phenyl)sulfonamide (2.42 g, 7.20
mmol), tripheny! phosphine (3.70 g, 14.4 mmol) and 1,1-dimethylethyl(5S)-5-hydroxyhexanoate (2.70

g 14.4 mmol) in THF (100 mL) was added diisopropylazodicarboxylate (2.51 g, 14.4 mmol) drbpwisc
at 0.°C under nitrogen. The reaction mixture was allowed to warm to 22 °C with stirring for a period of
18h. The reaction mixture was diluted with ethyl acetate then washed with water, brine and dried over
MgSO;. Silica gel chromatography (20% ethyl acetate/hexane) of the concentrate produced 1,1-
dimethylethyl(5R)-5-{(2,5-dichlorophenyl)-[(4-chlorophenyl)sulfonyl)-amino]hexanoate in 60% yield.

EXAMPLE 36
(SR)-5-[(2,5-dichloropheny!] [(4-chlorophenyl)sulfonyl]-amino]hexanoic acid

cl
i
cl N/“\/’\M/H\OH

1,1-dimethylethyl(5R)-5-[(2,5-dichloropheny!)-[ (4-chlorophenyl)sulfony!]-aminoJhexanoate
(700 g, 1.40 mmol) was treated with a 50% solution of trifluoroacetic acid in dichloromethane (20 mL).
After 3h the reaction was diluted with dichloromethane then washed with water, brine and dried over
MgSO.. Concentration under reduced pressurc afforded (S5R)-5-[(2,5-dichlorophenyl][(4-
chlorophenyl)sulfonyl]-amino]lhexanoic acid in quantitiative yield. MS (ESD, (M-H) 450. IR-
2975,1706,1466,1348, '




car boxyl, carbamate, ether, ester, sulfonyl, sulfonam de, nercapto, and the
li ke; YI ower alkyl" refers to alkyl radicals having in th&! Aagigé2093 about
1 up to 6 carbon atons; "substituted |ower alkyl" refers to | ower alkyl
radicals further bearing one or nore substituents as set forth above; 21
August 2003
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EXAMPLE 37
4-chioro-N(2,5-dichlorophenyl)-N-[5-(1R)-methyl-5-oxo-(4-

thiomorpholinyl)pentyl|benzenesulfonamide

o

éoz I\/S
T

} To a solution of (5R)-5-[(2,5-dichlorophenyl){(4-chlorophenyl)sulfonyl] -amino]hexanoic acid
(2.00 g, 4.40 mmol), N,N-diisopropylethylamine (1.62 mL, 8.80 mmol) and I-hydroxybenzotriazole
(645 mg, 4.80 mmol), in dichloromethane (100 mL) was added 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (920 mg, 4.80 mmol). After 18 h the solvent is removed and the

residue is taken into ethyl acetate and successively washed with aqueous HC, water, brine and then
) concentrated to afford the title compound as a white solid (1.43g) in 61% yield. MS (ESI), (MI)
537.2. IR- 2910,1643,1581,1466,1348.

EXAMPLE 3§
4-chlore-N(2,5-dichlorophenyl)-N-{5-(1R)-methyl-5-0xo-(1.1-dioxido-4-

thiomorpholinyl)pentylibenzenesulfonamide

O

C,/©:N/\/\)1\N/\

1
/©/802 ‘\/802
Ci

A solution of 4-ch10ro—N(2,5—'dichlorophenyl)-N—{S-(1R)-methyl—S-0xo-(4—thiomorpholinyl)—
pentyljbenzenesulfonamide (1.10 g, 2.10 mmol) in dichloromethane (100 ml) was freated with 3-

chloroperoxybenzoic acid (1.10 g, 5.10 mmol) at 0 °C. After stirring for 1 h the ice bath was removed

and stirring was continued for 18 h. The reaction mixture was diluted with dichloremethane, and
' washed with IN NaOH, H,O, brine, and dried over MgSQ,. Concentration produced the title

compound (1.01 g} in 91% yield. MS (ESD), (M+H)" 569.2. IR-3441,2935,1653,1467,1428,1318.




WO 00/50391 4 PCT/ US00/ 04560 "al kenyl " refers to straight or branched chain
hydrocarbyl radicals having at |east one carbon- carbon dabhegusoaa)3 and
having in the range of about 2 up to 12 carbon atons, and "substituted

al kenyl "
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EXAMPLE 39

4-chloro-N-[5-chlore-2-fluorophenyl]-N-[(R)-1-methyl-4-[(1,1-
dimethylethyl)dimethylsilyl]oxy)butyljbenzenesulfonamide

QF

: OTBS
cl I}I/’\/\/
cl

To a solution of 4-chlore-N-[5-chloro-2-fluorophenyljbenzenesulfonamide (500 mg, 1.56
mmol), triphenylphosphine (859 mg, 3.28 mmol} and 5S-[{(1,1-dimethylethyl)dimethylsilyljoxy]-2-
peritanol (682 mg, 3.12 mmol) in THF (7 mL) was added diisopropylazedicarboxylate (0.645 mL, 3.28

ny

mol) dropwise at 0 °C under nitrogen. The resulting mixture was allowed o warm to 22 °C with
stiming.  Stirring was continued for a period of 12 h followed by the addition of 15 mL of H,O. The
mixture was extracted with ether (3 X 15 mL). The combined organic extracts were washed with
NaHCO; and sat. brine. The organic phase was dried over Na,SQ,, filtered, and concentrated under
reduced pressure. Silica gel chromatography (I:5 ethyl acetate:hexanes) of the concentrate afforded
495 mg of 4-chioro-N-[5-chloro-2-fluorophenyl]-N-[(R)-1-methyl-4-[(1,1-dimethylethyl)-
dimethylsilyljoxy)butyl]benzenesulfonamide as a yellow oil in 61% yield. -

EXAMPLE 40 ,
4-chloro-N-[5-chloro-2-fluorophenyl]-N-[(R)-1-methyl-4-hydroxybutyl]benzenesulfonamide

To a solution of 4-chloro-N-{5-chloro-2-fluorophenyl]-N-[(R}- I -methyl-4-[(1,1-dimethylethyl)-
dimethylsilyl]oxy)butyl]benzenesulfonamide (495 mg, 0.951 mmol) in acetonitrile (4 mL) was added
48% aqueous HF (2 mL) dropwise at 0°C. The resulting solution was stirred for [hat 0 °C followed by
addition of 10 mL of 1M NaHCO;. The product was extracted with ethér {2 X 25 mL), dried over

Na;SO;, filtered, and concentrated under reduced pressure. Silica gel chromatography (ethyl acetate) of
the concentrate afforded 336 mg of 4-chloro-N-[5-chloro-2-fluorophenyl]-N-[(R)-1-methyl-4-

hydroxybutyl]benzenesulfonamide as a yellow oil in 87% yield.




refers to al kenyl radicals further bearing one or nore substituents as set
forth above; "lower alkenyl" refers to alkenyl radicals hiviugust B0@he
range of about 2 up to 6 carbon atons; "substituted |ower alkenyl" refers
to | ower alkenyl radicals further bearing one or nore substituents as set
forth above; "al kynyl" refers to straight or branched chain hydrocar byl
radi cal s hawongsoat: | east one carbon- 34 PCT/US00/04560

XAMPLE 41
4-chioro-N-[5-chlore-2-fluorephenyl]-N-{(R)-1-methyl-4-bromobutyl}benzenesulfonamide

To a solution of 4-chloro-N-{5-chloro-2-fluorophenyl]-N-[(R)-1-methyl-4-hydroxybutyl]-
benzenesulfonamide (336 mg, 0.827 mmol) in acetonitrile (4 mL) was added triphenylphosphine (433
mg, 1.65 mmol) and carbon tetrabromide (548 mg, 1.65 mmol) at 0 °C. The resulting mixture was
allowed to stir at 22 °C for 12 h followed by the addition of 25 mL of sat. ammonium chloride. The
product was extracted with ether (2 X 25 mL), dried over Na,SO,, filtered, and concentrated under
reduced pressure. Silica gel chromatography (1:4 ethyl acefate:hexanes) of the concentrate afforded
349 mg of 4-chloro-N-{5-chloro-2-fluorophenyl]-N-[(R)- 1-methyl-4-bromobutylJbenzenesulfonamide
as a yellow oil in 88% yield.

EXAMPLE 42
(4R)-4-[N-{5-chloro-2-fluorophenyl] {(4-chlorephenyl)sulfonyl|amino| pentyisulfonic acid

o
cl SO3H

(4R)—4—[N-[S—chloro—z-ﬂuoropheﬁyl] [(4-chlorophenyl)sulfonyflamino]pentylsulfonic acid was
prepared analogous to (4R)-4-[2,5 dichlorophenyl} [4-chlorophenyl) sulfonyl}-amine]pentylsulfonic
acid by reacting 4-chloro-N-{5-chloro-2-fluorophenyl]-N-[(R)-1-methyl-4-
bromabutyl]benzenesulfonamide with Na,S0;. Yield=86%; MS (ESI) 470 (M +1).




carbon triple bond, and having in the range of about 2 up to 12 carbon

at ons, andp"substituted al kynyl" refers to al kynyl radi catbAfgust REY3
beari ng one or nore substituents as set forth above; "cycloal kyl" refers to
ring-containing radicals containing in the range of about 3 up to 20 carbon
atons, and "substituted cycloal kyl" refers to cycloal kyl radicals further

beari ng oneWorldspe substituents as 35 PCT/US00/04560
EXAMPLE 43
(4R)-4-[N-[S-chloro-2-fluerophenyl}{(4-chlorophenyl)sulfonyi) amino]pentylsulfonyl chloride
F

“uyy

ct” :: :
=0
o
cl SO,Cl

{4R)—4—[N—[5—chIoro—Z—ﬂuorophenyl][(4—chlor0phcnyl)su!fonyl]amino]pcntylsulfonyl chloride

N
I
S

3

was prepared analogous to (4R)-4—[N—[2,S-dichlororophenyl][(4-chlorophcnyl)sulfonyl]amino]pentyl-
sulfonyl chleride by reacting (4R)-4-[N-{5-chloro-2-fiuorophenyl][(4-chlorophenyl)sulfonyl)amino]-
pentylsulfonic acid with phosphorus pentachloride: Yield=81%; MS (ESI) 489 (M +1).

EXAMPLE 44
4-chloro—N-(S-chloro—Z-ﬂuorophenyl)—N—[(R)-l-methyl-4—azidobutyi}benzenesulfanamide

L s
B . N
(o] N/\/\\/ 3

0=5=0

Ci

To a solution of 4-chloro-N-(5-chloro-2-fluorophenyl)-N-{(R)- 1-methyl-4-bromobutyi]-
benzenesulfonamide (0.343 g, 0.730 mmol) in THF/H,0 (8/2 mL) was added sodium azide (0.237 g,
7.30 mmol) at 22 °C. The resulting mixture was allowed to stir at 22 °C for 10 days. The mixture was

extracted with ether (3 X 20 mL). The combined organic extracts were washed with sat. NaHCQ;,
dried over MgSQ, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetate:hexanes) of the concentrate afforded 0.227 g of 4-chloro-N-(5-chloro-2-flucrophenyl)-N-
{(R)-1-methyl-4-azidobutyl]benzenesulfonamide as a colorless oil in. 72% yield.




set forth above; "cycloal kenyl" refers to ring-containing radicals having
at | east one carbon-carbon double bond in the ring, and halfugyst A0@he
range of about 3 up to 20 carbon atoms, and "substituted cycl oal kenyl "
refers to cyclic alkenyl radicals further bearing one or nore substituents
as set forth above;
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EXAMPLE 4
4-chloro-N-(5-chloro-2-flucrophenyl)-N-[(R)-1-methyl-4-aminobutyl]benzenesulfonamide

cl

To a solution of 4-chloro-N-(5-chloro-2-fluorophenyl)-N-[(R)-1-methyl-4-azidobutyl}-
benzenesulfonamide (0.325 g, 7.77 mmol) in THF (7 mL) was added lithium alaminum hydride (1.55
mL; 1 M in THF) at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to stir at ¢ °C
for | h and subseqﬁently treated by successive dropwise addition of 0.060 mL of water, 0.060 ml of

- 15% sodium hydroxide solution, and 0.180 mL of water. The mixture was filtered and concentrated
under reduced pressure. Silica gel chromatography (3:10 ethyl acetate:hexanes) of the concentrate

afforded 0.207 g of the title compound as a light brown oil in 91% yield.

EXAMPLE 46
4—chlora-N-(S-chloro-2-ﬂdor0phenyl)-N-[(R)-i—methyl-S-azidoprnpyl]benzenesulfonamide

L
cl N/\/\N;;

0=5=0

Cl

To a solution of 4-chloro-N-(S-chloro-2-fluorophenyl)-N-{(R)-1-methyl-3-bromopropyl)-
benzenesulfonamide (1.64 g, 3.27 mmol) in THF/H,O (20/4, 24 mL} was added sodium azide (2.13 £,
32.7 mmol} at 22 °C. The resulting mixture was allowed to stir at 22 °C for 4 days. The mixture was
extracted with ether (3 X 60 mL). The combined organic extracts were washed with sat. NaHCO,,
dried over MgSQy, filtered, and conc':entrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetate:hexanes) of the concentrate afforded 1.38 g of 4—chIoro—N—(S-chloro-z-ﬂuorophenyl)—N-

[(R)-1-methyl-3-azidopropyl]benzenesulfonamide as a colorless oil in 95% yield.




"cycloal kynyl" refers to ring-containing radicals having at |east one
ca?lbon-car bon triple bond in the ring, and having in the E‘QJP\WS@?O%QM 7
up to 20 carbon atonms, and "substituted cycloal kynyl" refers to cyclic

al kynyl radicals further bearing one or nore substituents as set forth
above; "aromatic" refers to hydrocarbyl radicals having one or nore
pol yunsat urwbegsogar bon rings havi ng 37 PCT/US00/64560

EXAMPLE 47
4-chloro—N—(S-chloro—z-ﬂui)rophenyl)—N-((R)-I—methyl-3-aminopropyl]benzenesulfonamide

Cl

To a solution of 4—chloro-N~(5—chioro—2-ﬂuorophenyl)-N—[(R)-I—meﬂ1yl-3-azidopropy1]—
benzenesulfonamide (1.34 g, 3.27 mmol) in THF (32 mL) was added lithium aluminum hydride (6.53
mb;, 1 M in THF) at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to stir at 0 °C
for 1 h and subscquently treated by successive dropwise addition of 0.248 mL of water, 0.248 mL of
15% sodium hydroxide solution, and 0.744 mL of water. The mixture was filtered and concentrated
under reduced pressure. Silica gel chromatography (3:10 ethyl acetate:hexanes) of the concentrate
afforded 1.12 g of 4—chloro-N—(5—chIoro—Z—ﬂuorophenyI)—N—[(R)-I-methy1-3~aminopr0py1}benzene-

sulfonamide as a light brown oil in 85% yield.

EXAMPLE 48
4-chloro-N-[5-fluoro-2-flurg phenyl}-N-{(R}-1-methyl-4-[(1,1-
dimethylethyl)dimethylsilylJoxy)butyl]benzenesulfonamide

F
,[:::I: A~_-OTBS
i
cl

To a solution .of 4-chloro-N-[5-fluoro-2-fluorophenyl|benzenesulfonamide (500 mg, 1.65
mmol), triphenylphosphine (909 mg, 3.47 mmol) and 558-{[(1,1-dimethylethyl)dimethylsilyl]oxy]-2-
_pentanol (719 mg, 3.30 mmol) in THF (7 mL) was added diisopropylazodicarboxylate (0.682 mL, 3.47

i

mol) dropwise at 0 °C under nitrogen. The resulting mixture was allowed to warm to 22 °C with
stirring. Stirring was continued for a period of 12 h followed by the addifion of 15 mL of H,O. The
mixfure was extracted with ether (3 X 15 mL). The corabined organic extracts were washed with
NaHCO; and sat. brine. The organic phase was dried over Na,SO,, filtered, and concentrated under
reduced pressure. Silica gel chromatography (1:5 ethyl acetatethexanes) of the concentrate afforded
466 mg of 4-chloro-N-[5-fluoro-2-flurophenyl}-N-[(R)-1-methyl-4-[(1,1 ~-dimethylethyl)-
dimethylsilyl]oxy)butyl]benzene-sulfonamide as a yellow oil in 56% yield.




aromatic character, and having in the range of about 6 up to about 14
carbon atons, and "substituted aromatic" refers to aromat?2tAvgust2ans
further bearing one or nore substituents as set forth above; "aryl" refers
to nononucl ear aromatic radicals having 6 carbon atons and fused ring
aromatic radicals having up to about 14 carbon atons, Le. pol ynucl ear
aromati c rawlooabmgr and "substituted aryig PCTAUS00/04560

EXAMPLE 49
4~chlor0-N-[5-ﬂuoro~2—ﬂu'rophenyl[-N-{(R)-1—methyl-4-hydroxybutyllbenzenesulfo namide

F
F \
Cl

To a solution of 4-chloro-N-[5-ﬂuoro-z-ﬂurophenyl]—N—[(R)—1-methyl-4-[(l,I—dimethylethyl)—
dimethylsilylJoxy)butyl]benzenesulfonamide (466 mg, 0.924 mmol) in acetonitrile (4 mL) was added
48% aqueous HF (2 mL) dropwise at 0 °C. The resulting solution was stirred for 1h at 0°C followed by
addition of 10 ml of 1M NaHCO,. The product was extracted with ether (2 X 25 mL), dried over

]

Na,S04, filtered, and concentrated under reduced pressure. Silica gel chromatography (ethyl acetate) of
the concentrate afforded 317 mg of 4-ch10r0-N-[5—ﬂuoro-2—f[urophcnyl]—N—[(R)-1—methy1-4-

hydroxybutyl]benzenesulfonamide as a yellow oil in 88% yield.

| EXAMPLE S0
4-chlor0-N—[5-ﬂuoro-2—ﬂurophenyl]-N—[(R)—l-methyl-ti—bromobutyl}benzenesulfonamide

F .
/@: /-\\/\\/ Br
F N
Cl

To a solution of 4-chlor0—N-[5-ﬂuoro-2-flurophenyl]-N—[(R)-l-methyl—4-hydroxybutyl]-
benzenesuifonamide (317 mg, 0.813 mmo!l) in acetonitrile (4 mL) was added triphenylphosphine (425

utf

mg, 1.62 mmol) and carbon tetrabromide (537 mg, 1.62 mmol) at 0 °C. The resulting mixture was
allowed to stir at 22 °C for 12 h followed by the addition of 25 mL of sat. ammonium chloride. The
product was extracted with ether (2 X 25 mL), dried over Na,80,, filtered, and concentrated under
reduced pressure. Silica gel chromatography (1:4 ethyl acefate:hexanes) of the concentrate afforded
323 mg of 4-chloro-N-[5-fluero-2-flurophenyl]-N-[(R)-1-methyl-4-bromobutyl]benzenesulfonamide as
a yellow oil in 86% yield. |




refers to aryl radicals further bearing one or nore substituents as set
forth above; "al kylene" refers to divalent alkyl noieties #hdvgish2863d
noi ety serves to link two structures together; "substituted al kyl ene”
refers, to al kyl ene noieties further bearing one or nore substituents as

set forth above;

WO 006/50391 ) 39 PCT/USG0/04560
EXAMPLE, 51
{(4R)-4-[N-[2,5-difluorophenyl] [(4-chlorophenyl)sulfonyljamino]pentylsulfonic acid

F

“argy

-
“

cl SO3H

(4R)-4-[N-[2,5-difluorophenyl][(4-chlorophenyl)sulfonyllaminolpentylsulfonic  acid  was
prepared analogous to (4R)-4-[2,5-dichlorophenyl][4-chlorophenyl)sulfonyl]-amine]pentylsulfonic acid
by reacting 4-chloro-N-(2,5-difluorophenyl}-N-[(R)-1-methyl-4- bromobutyl]benznesu[fonamdc with
Na;S0;. Yield=84%; MS (ESI) 453 (M +1).

EXAMPLE 52
(4R)-4-[N-[2,5-diflucrophenyi] {(4-chlorophenyl)sulfonyljamino]pentylsulfonyl chioride

ol :: SO,Cl

(4R)—4-[N—[Z,S-diﬂuorophenyl][(4-chlorophenyl)suEfonyl]amino]pentylsulfonyl chloride was
prepared analogous to (4R)-4-[2, 5-dichlorophenyl]{4- chlorophenyl) sulfonyl}-amino] pentylsulfonyl
chloride by reacting (4R)-4-[N-[2,5-difluorophenyl][(4-chlorophenyl)sul fonylJamino]pentylsulfonic
acid with phosphorus pentachloride. Yield=88%; MS (ESI) 434 (M +1).

EXAMPLE 5 -
4-chioro-N-(2,5-difluorophenyl)-N-{(R)-1-methyl-4-azidobutyl]benzenesulfonamide

F =
J OSSN

0=8:0

ci

To a solution of 4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-methyl-4-bromobutyl]-
benzenesulfonamide (0.505 g, 1.12 mmol) in THF/H,O (8/2, 10 mL) was added sodium azide {0.363 g,




"al kenyl ene", refers to dival ent al kenyl noieties wherein said noiet
serves to link two structures together; "substituted al kedlfugust2p@3ers to

al kenyl ene noi eties further bearing one or nore substituents as set forth
above; 21 August 2003
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5.58 mmol) at 22 °C. The resulting mixture was allowed to stir at 22 °C for 10 days. The mixture was
extracted with ether (3 X 20 mL). The combined organic extracts were washed with sat. NaHCO,,
dried over MgSQ,, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetate:hexanes) of the concentrate afforded 0.455 g of 4-chloro-N-(2,5-difluorophenyl)-N-[(R}-1-

methyl-4-azidobutyl]benzenesulfonamide as a colorless oil in 98% yield.

EXAMPLE 54
4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-metkyl-4-aminobutyl] benzenesulfonamide

F_
F/@N/.\\/\/NHz

0=8:0

Cl

To a solution of 4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-methyl-4-azidobutyl]benzene-
sutfonamide (0.394 g, 0.949 mmol) in THF (10 mL) was added lthium aluminum hydride (1.90 mL, 1
M in THF) at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to stir at 0 °C for 1 h
and subsequently treated by successive dropwise addition of 0.072 ml. of water, 0.072 mL of 15%
sodium hydroxide solution, and 0.216 mL of water. The mixture was filtered and conccntratea under
reduced pressure. Silica gel chromatography (3:10 ethyl acetate:hexanes) of the concentrate afforded
0.329 g of 4-chloro-N-(2,5-difluorophenyl)-N-{(R)-1-methyl-4-aminobutyl]benzenesulfonamide as a
light brown oil in 89% yield.

- EXAMPLE 55
4-chloro-N-(2,5-difluorophenyl)-N-[(R)-I-methyl-3-azidopropyljbenzenesulfonamide

F NN

0=8=0

Cl

To a solution of 4-chloro-N-(2,5-diflucropheny!)-N-[(R)-1-methyl-3-bromopropyl]-
benzenesulfonamide (1.74 g, 3.58 mmol) in THF/H,O (20/4, 24 mL) was added sodium azide (2.33 g,
35.8 mmol) at 22 °C. The resulting mixture was allowed to stir at 22 °C for 4 days. The mixture was
extracted with ether (3 X 60 mL). The combined organic extracts were washed with sat. NaHCO,,




WO 00/50391 5 PCT/ US00/ 04560 "arylene" refers to divalent aryl noieties
wherein said noiety serves to link two structures 21 August 2003
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dried over MgS80j, filtered, and concentrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetate:hexanes) of the concentrate afforded 1.53 g of 4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-

methyl-3-azidopropyl}benzenesulfonamide as a colorless oil in 95% yield.

EXAMPLE 56
4-chlore-N-(2,5-difluorophenyl)-N-[(R)-1-methyl-3-aminopropyl]benzenesulfonamide

jo ¢
F N7 NH

0=$=0

Cl

To a solution of 4—ch10r0-N-(2,5-diﬂuorophcnyl)—N—[(R)—1-methy1—3—azidopropyl]benzene—
sulfonamide (0.144 g, 3.59 mmol) in THF (35 mL) was added lithium aluminum hydride (7.16 mL, 1
M in THF) at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to stir at 0 °C for 1 h
and subsequently treated by successive dropwise addition of 0.272 mL of water, 0.272 mL of 15%
sodium hydroxide solution, and 0.816 mL of water. The mixture was concentrated under reduced
pressure. Silica gel chromatography (3:10 ethyl acetate:hexanes) of the concentrate afforded 1.12 gof
4-chloro-N-(2,5-difluoropheny!}-N-[(R)-1-methyl-3-aminopropyl]benzenesulfonamide as a Hight brown
oil in 97% yield.

EXAMPLE 57
4-chloro-N(2,5-dichlorophenyl)-N-(5-(1.1-dioxide-4-thiomorpholinyl)-1(R)-
methylpentyl}benzenesulfonamide

) Ci

l}lWN/\

LI ~

Cl

Cl

A solution of 4-chloro-N(2,5-dichlorophenyl)-N-{5-(1R}-methyl-5-0xo-(1.1-dioxido-4-
thiomorpholinyl)pentyl}benzenesulfonamide (700 mg, 1.20 mmol) in THF (45 mL) was treated with a
solution of borane-methyl sulfide complex (2M in THF, 1.8 mL, 3.6 mmol) dropwise at room
temperature. After stirring for 18 h the reaction was cooled to 0 °C and quenched with methanol (50
mL), followed by treatment with HCI gas. The solvents were removed and the material was then
purified by flash chromatography (silica gel, 15% ethyl acetate/hexane) to afford the title compound
{300 mg) as a white solid in 50% yield. MS (ESI), (M+H)" 553.0. IR-3430,2933,1467,1348,1326.




her; "substituted arylene" refers to arylene noieties further bearing
gggegr more substituents gs set forth above; "heterocycl 21 Aedust 808D
ri ng-containing nonoval ent and bival ent radicals having one or nore _
heteroatons (e.g., N, 0, S) as part of the ring structure, and having in
the range of 3 up to 20 atons in the
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EXAMPLE 58
N-cyclopropylmethyl-3-(1H)-imidazolylpropylamine

N

N\/\/

1-(3-aminopropyl)imidazole (Aldrich, 10.0 g, 0.0799 moles) was dissolved in CH2Cl2 {100
mL) along with pyridine (7.57 g, 0.0959 moles, 1.2 eq.). Cyclopropanecarbonyl chloride {Aldrich, 8.76
g, 0.0839 moles, 1.05 eq.) was added dropwise and the mixture was stirred for 18 hours. The solvent
was removed and the crude mixture was chromatographed over silica gel using 5-10% methanol in
CH2CiIp with 0.5% NH4OH, give the amide (14.3 g, 93%). The purified amide intermediate (143 g,
0.074 moles) was dissolved in THF (300 mL). Lithium aluminum hydride {0.148 moles, 148 mL of 1M
soln. in THF, 2.0 eq.) was added and the mixture was refluxed for 3 days. The mixture was carefully
quenched with 1N NaOH (10 mL) and refluxed for three hours. The hot solution was filtered over
celite, and the solvent was removed to give pure N-cyclopropyimethyl-3-("H)-imidazolylpropylamine
(7.57 g, 57%) as a viscous yellow oil. NMR (CDCl;); 0.09 (m, 2H}); 0.46 (m, 2H); 0.90 (m, 1H); 1.89
(quintet, J=6.9Hz, 2H); 2.43 (d, J=6.9 Hz, 2H); 2.61 (1, }=6.8Hz, 2H); 4.05 (t. J=6.9Hz, 211); 6.92 (s,
1H); 7.05 (s, 1H); 7.48 (s, 1H).

EXAMPLE 59
4-chloro—N—(2,5—dichlorophenyl)-N—[3-[(N’—cyc[opropylmethyl)—N’(3-(II-I)-imidazolylprnpyl)]— _

1(R)-methylpropylcarboxamido]benzenesulfonamide

o AN v,

I:JWN\/\/

G

4-chloro-N-(2,5-dichloropheny})-N-(3-(carboxy)-1 (R)-methylpropyl)benzenesulfonamide (405
mg, 0.928 mmoles) was dissolved in THF (10 mL) and CH2Cly (15 mL). N-Cyclopropylmethyl-3-
(1H)-imidazolylpropylamine (166 mg, 0.928 mmoles) was added along with 1-(3-
{dimethylamino)propyl)-3-cthylcarbodiimide hydrochloride (230 mg, 0.0012 moles, 1.3 eq.) and
Hunig's base (1 drop). The mixture was stirred at room temperature for 18 hours and the solvents were

removed. The residue was dissolved in CH2Cly, washed with sat. NaHCO3, and brine. The organic

layer was dried over Na2504 and evaporated. Chromatography over silica gel using 2-10% methanol




rings. Heterocyclic noieties may be saturated or unsaturated containing one
or nore dquble bonds, and may contain nore than one ri ng.mférb'i‘ﬁ}‘ﬁ 6 4
noi eties include, for exanple, nonocyclic noieties such as piperazr Ty '

mor phol i nyl, thionorpholinyl, imdazolyl, pyrimdinyl, isothiazolyl,
i soxazolyl, pyrazinyl, pyrinmdinyl, pyrazolyl, pyrrolyl, furanyl, pyranyl,
thienyl, isoimdazolyl, triazolyl, dithiolyl, oxadithiolyl,
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in CH2Cl2 with 0.5% NH4OH gave 4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(N’-cyclopropylmethyl)-
N’(3-(1H)-imidazolylpropyl)]-1{R)-methylpropylcarboxamido]benzenesulfonamide (370 mg, 67%).
Yellow viscous oil: IR (neat, CH2Clp) 1637, 1467, 1348, 1166, 1095, 622 cm‘l; MS (ESI+), 599

(M+H)T,

EXAMPLFE 60
4-chloro-N-(2,5-dichlorephenyl)-N-[4-(N’-cyclopropyimethyl)-N*(3-(1H)-imidazolylpropylamino)-
1(R)-methylbutyl] benzenesulfonamide

Cl /N
IOSPNPNY
Cl N/\\/\/‘N\/\/
0=§=0

|

Cl

4-chlore-N-(2,5-dichlorophenyl)-N-(4-(N-cyclopropylmethyl-N-3-(1 H)-imidazolylpropyl)-
1(R)-methylbutylcarboxamide)benzenesulfonamide (1.00 g, 1.67 mmoles) was dissolved in THF (50
mL). Borane dimethyl sulfide (2.51 moles, 1.25 mL of a 2.0M solution in toluene, 1.5 eq.) was added
and the mixture was refluxed for 6 hours, then allowed to stir at room temperature for 18 hours. The
mixture was slowly quenched with methanol (5 mL), and IN HCI (SmL). The solvent was removed,
the residue was dissolved in CH2Cl) and washed with 1N NaOH, then brine. Prep HPLC (Reverse

phase, methanol/H30/0.1% trifluoroacetic acid) gave a small amount of pure product (75.2 mg, 8%).
Yield=8%; Colorless viscous oil: IR (neat, CH2Cl2) 1467, 1350, 1167, 1094, 753, 622 cm-!; MS

(ESI+), 583 (M+H)™.

XAMPLE 61 -
2~(methylsulfonylmethyl)piperidinel) 2-(methylsulfonylmethyl)pyridine

Picolyl chloride hydrochloride (15.9 g, 0.0967 moles) was dissolved .in DMF (70 mL) and
methanesulfinic acid sodium sait (10.9 g, 0.106 moles, 1.1 eq.) was added along with triethylamine

(10.7 g, 0.106 moles, 1.leq.). The mixture was refluxed for I hour. The DMF was removed, the residue
dissolved in CH2Clp, washed with sat. NapCO3, and brine. The organic layer was dried over NapSO4

and evaporated to give crude product, Purification was performed over silica gel using 20-100% ethyl

acetate/hexane to give a yellow oil which solidified on standing (4.50 g, 27%).




| soxazol yl , oxazolyl, thiazolyl, isothiazolyl, pyronyl, dioxinyl,
pyridinyr, pyridaz?nyl, triazinyl, oxazinyl, isoxazinyl, &hﬂu@hm20®&e,
bicyclic heterocyclic noieties such as azabicycl oal kanyl noieti es,
oxabi cycl oal kyl noieties, and the like, spiro conpounds caontai ning

het eroatons, and ring assenblies containing heteroatons. The term
"subst it ut edohesmsocycl e” refers to hetgrocycles further Qgardfesgne or

nor e
EXAMPLE 62

(2) 2-(methylsulfonylmethyl)piperidine
2-(Methylsulfonylmethyl)pyridine (4.40 g, 0.0257 moles) and PtOy {0.50 g) were suspended in
ethanol (80 mL) with IN HCI (15 mL). The mixture was hydrogenated at 50 psi for 18 hours. The
catalyst was filtered and the solvent removed. The residue was dissolved in CH2Cl2 and washed with
sat. NapCO3. The aqueous layer was extracted with CH2Clo (3 x 25 mL). The organic layers were
combined and dried over NapSQ4 and evaporated to give a yellow oil (4.11 g, 90%) which solidified on
standing. Further purification was unnecessary. LCMS (178, M-+H).

EXAMPLE 63
4-(methylsulfonylmethyl)piperidine
To a stirred solution of 4-(hydroxymethy!)piperidine (6.00 g, 52.0 mmol)} in 160 mL of CH,Cl,
was added di-fert-butyl dicarbonate (12.52 g, 57.0 mmol) at 0 °C and stirred for 1h. The reaction
mixture was warmed to room temperature over a period of 1 h. The solvents were removed and the
solid was diluted with 250 mL of ethyl acetate, washed with 1M NaOH (200 mL), brine (200 mL), and

and dried over Na,SQ,. The solvent was evaporated to afford an oil.

The resulting oil was dissolved in toluene (300 mL) and triphenylphosphine (14 g, 55 mmol),
todine (14 g, 55 mmol), and imidazole (4.3 g, 63 mmol) were added. The reaction mixture was stirred
at room temperature for 1h and the solvent was removed. The crude product was passed through silica
gel using 10% ethyl acetate in hexanes as the cluent to yield an oil after concentration of the desired

fractions.

The resulting oil was dissolved in THF (100 mL) and sodium thiomethoxide (120 g, 160
mmol) was added at room temperature. The reaction mixture was stirred for 12 h and then diluted with
ethyl acetate (100 mL), washed with water (200 mL), and dried over Na,8Q,. The solvents were

removed to afford an oil.

The resulting oil was dissolved in CH,Cl, and 3-chloroperoxybenzoic acid (5.90 g, 34.0 mmol)
at room temperature and allowed to stir overnight. The reaction mixture was washed with IN NaOH
(50 mL), and dried over Na,80;. The crude sulfone was purified using silica gel chromatography
(ethyl acetate) to yield the title compound as an oil in 41% overall yield.




substituents as set forth above. Exenplary radicals include radicals of
pol ycyclic, bicyclic and spiro heterocycles such as N N g1August2003
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EXAMPLE 64
3-(methylsulfonylmethyl)piperidine
To a stirred solution of 3-(hydroxymethyl)piperidine (4.43 g, 35.0 mmol) and pyridine (14.2
mL) in 100 mL of CH,Cl, was added benzoyl chloride (4.06 mL, 35.0 mmol) at ¢ °C and stirred for
18h. This mixturc was washed with 2M HCI (50 mL), dried over Na,S04 and the solvent was

evaporated to afford an oil.

The resulting oil was dissolved in CH,Cl, (70 mL), triethylamine (17.6 mL), and
methanesulfonyl chioride (5.74 mL, 70.0 mmol), The reaction mixture was stirred at room temperature
for 12 h. This mixture was washed with water (50 mL), dried over Na,SO, and the solvent was

evaporated to afford an oil,

The resulting oil was dissolved in THF (70 mL) and sodium thiomethoxide {4.48 g, 64.2 mmol)
was added at room temperature. The reaction mixture was stirred for 12 h and then diluted with ethyl
acetate (100 mL}), washed with water (200 mL), and dried over Na,SO,. The solvents were removed to

afford an oil.

The resulting oil was di;ssolved in CHCl, (100 mL) and 80% 3-chloroperoxybenzoic acid (20.1
2, 70.0 mmol) was added at room temperature and allowed to stir overnight. The reaction mixture was
washed with 1N NaOH (50 mL), and dried over N2,SO,. The crude sulfone was purified using silica
gel chromatography (ethyl acetate) to yield an 4.69 g of an oil.

The resulting oil was suspended in 50 mL of 6N HCI and heated to 110 °C for 18h. To the
resulting solution was added 35 mL of 10N NaOH and the mixture was extracted with ether
(10x100ml.). After evaporation of the solvent, the titie compound was isolated as an oil in 30% overall

yield.

EXAMPLE 65
4-(sulfonylmethyl)piperidine
To a stirred solution of 4-(hydroxy)piperidine (3.89 g, 35.0 mmol) and pyridine (14.2 mL) in
100 mL of CH,Cl; was added benzoy! chloride (4.06 mL, 35.0 mmol) at 0 °C and stirred for 18h. This
mixture was washed with 2M HCI (50 mL), dried over Na,SO, and the solvent was evaporated to afford

an oil,

The resulting oil was dissolved in CH,Cl, (70 mL), triethylamine (I17.6 mL), and

methanesulfony! chloride (5.74 mL, 70.0 mmol). The reaction mixture was stirred at room temperature




an , "halogen"” refers to fluoride, chloride, brom de or iodide radicals;
"cyclic noiety" refers to substituted and unsubstituted cyzlAcgusydoegar byl
noi eties, as described above, and substituted and unsubstituted

het er ocycl es, as descri bed above;
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for 12h. This mixture was washed with water (50 mL), dried over N2,SO; and the solvent was

evaporated to afford an oil.

The resulting oil was dissolved in THF (70 mL} and sodium thiomethoxide (4.48 g, 64.2 mmol)
was added at room temperature. The reaction mixture was stirred for 12 h and then diluted with ethyl
acetate (100 mL), washed with water (200 mL), and dried over Na,SQ,. The solvents were removed to

afford an oil.

The resulting oil was dissolved in CH,Cl, (100 mL) and 80% 3-chloroperoxybezoic acid (20.1
g, 70.0 mmol) was added at room temperature and allowed to stir overnight. The reaction mixture was
washed with 1N NaOH (5¢ mL), and dried over Na,SO,. The crude sulfone was purified using silica
gel chromatography (ethyl acetate) to yield 5.18 g of an oil.

The resulting oil was suspended in 50 mL of 6N HCI and heated to 110 °C for 18 h. To the
resulting solution was added 35 ml. of 10N NaOH and the mixture was extracted with ether
(16x100mL). After evaporation of the solvent, the title compound was isolated as an oil in 36% overall

yield.

AMPLE 66
3-(sulfonylmethyl)piperidiae
To a stirred solution of 3-(hydroxy)piperidine hydrochloride (5.29 g, 35.0 mmol) and pyridine
(14.2 mL) in 100 mL of CH,Cl, was added benzoy! chloride (4.06 mL, 35.0 mmol) at 0 °C and stirred
for 18h, This mixture was washed with 2M HCI (50 mL), dried over Na,SO; and the solvent was

evaporated to afford an oil.

The resulting oil was dissolved in CH,Cl, (70 ml), trethylamine (17.6 mL), and
methanesulfonyl chloride (5.74 mL, 70.0 mmol). The reaction mixture was stirred at room temperature
for 12 h. This mixture was washed with water (50 mL), dried over Na,SO, and the solvent was

evaporated to afford an oil,

The resulting oil was dissolved in THF (70 mL) and sodium thiomethoxide (4.48 g, 64.2 mmol)
was added at room temperature. The reaction mixture was stirred for 12 h and then diluted with ethyl
acetate (100 mL), washed with water {200 mL), and dried over Na,SO,. The solvents were remaved to

afford an oil.

The resulting oil was dissolved in CH,Cl, (100 mL) and 80% 3-chloroperoxybezoic acid (20.1
g, 70.0 mmol) was added at room temperature and allowed to stir overnight. The reaction mixture was
washed with IN NaOH (50 mL), and dried over Na,SO;. The crude sulfone was purified using silica
gel chromatography (ethyl acetate) to yield 5.20 g of an oil.




"al koxy" refers to radicals of the general formula -OR where Ris
substituted or unsubstituted hydrocarbyl; exenplary al kox31 Aaglistadg3

i ncl ude met hoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy,
and the like; "ether"” refers to radicals of the general formula -R -OR",

where R and R' are independently
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The resulting oil was suspended in 50 mL of 6N HCl and heated to 110 °C for 18 h. To the
resulting solution was added 35 mL of 10N NaOH and the mixture was extracted with ether
(10x100mL). After evaporation of the solvent, the title compound was isolated as an oil in 38% overall

yield.

EXAMPLE 67
(S)-3-(sulfonylmethyl)pyrrolidine
To a stirred solution of (R)-3-pyrrolidinol hydrochloride (4.76 g, 35.0 mmol) and pyridine (14.2
mL) in 100 mI. of CH,Cl, was added benzoyl chloride (4.06 mL, 35.0 mmol) at 0 °C and stirred for 18
h. This mixture was washed with 2M HCI (50 mL), dried over Na,SO, and the solvent was evaporated

to afford an oil.

The resulting oil was dissolved in CH,Cl, (70 mlL), triethylamine (17.6 mL), and
methanesulfonyl chioride (5.74 mL, 70.0 mmol). The reaction mixture was stirred at room temperature
for 12 h. This mixture was washed with water (50 mL), dried over Na,S0, and the solvent was

evaporated o afford an oil.

The resulting oil was dissolved in THF (70 mL) and sodium thiomethoxide (4.48 g, 64.2 mmol)
was added at room temperature. The reaction mixture was stirred for 12 h and then diluted with ethyl
acetate (100 mL), washed with water (200 mL), and dried over Na,SO,. The solvents were removed to

afford an oil.

‘The resulting oil was dissolved in CH,Cl, (100 mL) and 80% 3-chioroperoxybenzoic acid (20.1
g, 70.0 mmol) at room temperature and allowed to stir overnight. The reaction mixture was washed
with IN NaOH (50 mL), and dried éver Na;SO,. The crude sulfone was purified using silica gel
chromatography (ethyl acetate) to yield 5.49 g of an oil.

The resulting oil was suspended in 50 mL of 6N HCI and heated to 110 °C for 18h. To the
resulting solution was added 35 mL of 10N NaOH and the mixture was extracted with ether
(10x100mL). After evaporation of the solvent, the title compound was isolated as an oil in 39% overall

yield,




substituted or unsubstituted hydrocarbyl, or substituted or unsubstituted
het erocycl e optionally having one or nore double bonds, "ZisAeguste@d®rs to
radical s of the general formulae -C(OOR and -0-C(O R, where Ris
substituted or unsubstituted hydrocarbyl, substituted or unsubstituted
het erocycl e optionally having one or nore
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EXAMPLE 68
(R)-(2-(methylsulfonylymethyl)pyrrolidine
N-Benzoyl-(R)-(2-(methylthio)methyl)pyrrolidine was prepared by the method of Dieter and
Tokles (J.A.C.S., 1987,109,2040-2046).

N-Benzoyl-(R)-(2-(methylthio)methyl)pyrrolidine (2.70 g, 0.0115 moles) was dissolved in
CHpCi2 (50 mL), cooled to 0 °C, then meta-chloroperbenzoic acid (3.97 g, 0.0287 moles, 2.5 eq.} was

added over 10 min. The mixture was stirred at room temperature for 2 hours, diluted with CH2Cly, and
washed with brine. The organic layer was dried over Na2SO4 and evaporated to give crude product.

Purification was performed over silica gel using 20-100% ethyl acetate/ hexane to give N-benzoyl-(R}-
(2-(methylsulfonyl)methyl)pyrrolidine as a yellow solid (1.70 g , 0.00637 moles, 55%). LCMS (268,

{(M+H)).

N-Benzoyl-(R)-(2-(methylsulfonyl)methyl)pyrrolidine (1.70 g, 0.00637 moles) was dissolved
in 2N HCI (20 mL) and refluxed for 48 hours. The mixture was cooled and neutralized with sat.
K2CO3. The aqueous layer was extracted using 50% ethyl acetate/ t-BuOH, dried over MgSO,, dried
over NagS04 and evaporated to give (R)-(2-(methylsulfonyl)methyl)pyrrolidine as a yellow oil (600
mg, 0.00368 moles, 58%) which was used without further purification. LCMS (186, (M+23)).

The preparation of ester intermediates can be carried out according to the general proccdufc
described herein for coupling of N-aryl-N-haloalkyl sulfonamides with amines, using commercially
available methyl thiazolidine-2-carboxylate (Lancaster, CAS# 50703-06-5). Methyl (R)-thiazolidine-4-
carboxylate (CAS#65983-36-0) was prepared from the acid following literature procedures.




doubl e bonds; it is understood that the carbon atom of the ester group may
be linked directly to the noiety. of which ester is a subs2iAugust 2003 nay
be linked via a |inker, such as substituted or unsubstituted al kyl ene,

al kenyl ene, arylene, and the like; 21 August 2003
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EXAMPLE 69
4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-((methylsulfonyl)methyl)-1-piperidiny})-1(R)-

methylpropylibenzenesulfonamide

ct 5
— W
O L5
cl y/“\/”‘n
0=5=0
Cl

To a solution of 4-chloro-N-[2,5-dichlorephenyl]-N-[(R)-1-methyl-3-bromopropyljbenzene-
sulfonamide (0.375 mg, 0.795 mmol) in CH3CN (20 mL), was added 2-(methylsulfonyl-
methyl)piperidine (0.282 g, 1.59 mmol), K2CO3 (500 mg), and Hunigs base (2 drops). The mixture
was refluxed for 2 days. The solvent was removed and the crude mixture was dissolved in CHyCly and
washed with brine. The CH2Cly layer was dried over NapSO4 and evaporated to give crude product.
Purification was performed over silica gel using 10% methanol in CH2Cl7 with 0.5% NH40H fo afford
4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-((methylsulfonyl)methyl)- 1 -piperidinyl)- 1 (R)-methylpropy})-
benzenesulfonamide as a yellow glassy olid in 80% yield. IR (KBr) 1468, 1349, 1296, 1167, 1138,
1095, cm-1; MS (ESI+), 567(M+H)*.

EXAMPLE 70 s
4—chloro-N—(2,5-dich[orophenyl)—N—[3-[[3-(methylthio)methyl]-I-piperidinyl]~1(R)—

methylpropyllbenzenesulfonamide

Ci

4-chioro-N-(2,5-dichlorophenyl)-N-[3-[[3-(methylthio}methyl]-1-piperidinyl]-1{R)-
methylpropyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-

(2-({methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-




WO 00/ 50391 6 PCT/ US00/ 04560 "am ne" refers to radicals of the general
formula -NRR, R and R are independently hydrogen, subst2tAugeétaoc3

unsubstituted hydrocarbyl, substituted or unsubstituted heterocycle
optionally having one
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chloro-N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesulfonamide with 3-{methyl-
thiomethyl)piperidine. Yield=86%; MS (ESI+), 535(M+H)*.

EXAMPLE 71
4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(3-(methylsulfonyl)methyl]-1-piperidinyl]-1(R)-
methylpropyljbenzenesulfonamide

Ct

4-chloro-N-(2,5-dichlorophenyl)-N-I3-[[3-(methylsulfonyl)methyl]-1 -piperidinyl]-1 (R)-
methylpropyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-
(2-((methylsulfonyl)methyl}-1-piperidinyl)- 1(R)-methylpropyl)benzenesulfonamide by reacting 4-
chlore-N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesul fonamide with 3-(methyl-

sulfonyimethyl)piperidine. Yield=81%; MS (ESI+), 567(M+H)*.

EXAMPLE 72
4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(4-methylthic)-1-piperidinyl}-1 (R)-
methylpropyllbenzenesulfonamide

Gl

4-chloro-N-(2,5-dichlorophenyl)-N-{3-{(4-methylithio)- 1-piperidinyl]-1 (R)-methylpropyl]-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-

N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesulfonamide  with  4-(methylthio)-

piperidine. Yield=88%; MS (ESI+), 521(M+H)".




or nore doubl e bonds, al koxy, ether, ester, am de. Thus, the radical nmay be
a primary amne of the general formula, -NH2, a secondary2bhugust 8003 he
general formula -NHR, or a tertiary amne of the general formula -NRR . It
i's understood that R and R may cooperate to forma cyclic noiety having a
nitrogen atomas a nenber of a ring; and that the nitrogen atom of the

am ne groupwoaysier | i nked directly 51 PCT/EIS00/04560
EXAMPLE 73
4-chlero-N-(2,5-dichlorophenyl)-N-[3-[(4-methylsulfonyl)-1-piperidinyl]-1(R)-
methylpropyllbenzenesulfonamide

cl

4-chloro-N-(2,5-dichlorophenyl)-N-{3-{(4-methylsulfonyl)-1-piperidinyl]-1 {R)-methyipropyl}-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichloropheny!)-N-(3-(2-((methyl-
sulfdnyl)mcthyi)—1—piperidinyl)—1(R)—methylpmpyl)benzenesulfonamidc by reacting 4-chloro-N-[2,5-
dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyljbenzenesul fonamide with 4-tmethylsulf0ny1)-

piperidine. Yield=94%; MS (ESI+), 553(M+H)™.

XAMPLE 74
4—chloro—N—(2,5-dichlorophcnyl)-N—[3-[(3-methylthio)-l-piperidinyli-l (R)-

methylpropyllbenzenesulfonamide

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(3-methylthio)-1-piperidinyl]- L(R)-methylpropyl}-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)}-N-(3-(2-
((meﬂxylsu]fonyl)methyl)-1—piperidiny])—1(R)-methyipropyl)bcnzenesulfonarnide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)-1-methy!-3-bromopropylJbenzenesulfonamide  with 3-(methylthio)-

piperidine. Yield=85%; MS (ESI+), 521(M+H)*.




to the noiety of which amne is a substituent, or may be linked via a

| i nker, such as substituted or wunsubstituted al kyl ene, alXefhyduwsh2003
arylene, and the like; "am de" refers to radicals of the general formula
-C(ONRR, wherein Rand R are independently hydrogen, substituted or
unsubsti tuted hydrocarbyl, substituted or unsubstituted heterocycle

optional l'y wo coss0391 52 PCT/US00/04560

EXAMPLE 75
4-chlore-N-(2,5-dichlorephenyl)-N-[3-{(3-methylsulfonyl)-1-piperidinyl}-1(R)-

methylpropyllbenzenesulfonaniide

cl

4-chloro-N-(2,5-dichiorophenyl)-N-[3-{(3-methylsulfonyl)- 1-piperidinyl]-  (R)~methylpropyl]-
benzenesulfonamide was prepared analogous to 4-chioro-N-(2,5-dichlorophenyl)-N-(3-(2-({methyl-
sulfohyl)methyl)—1-piperidinyi)-1(R)-methylpropyl)benzencsulfonamide by rcacting 4-chloro-N-[2,5-
dichlorophenyl]-N-{(R)-1-methyl-3-bromopropy!]benzenesulfonamide with 3—(ﬁ1ethylsulfonyl)-
piperidine. Yield=90%; MS (ESI+), 553(M+H)™.

EXAMPLE 76
4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(3-methylthie)-1-pyrrolidinyl]-1(R)-

methylpropylibenzenesulfonamide

Ci

4-chloro-N-(2,5-dichiorophenyl)-N-[3-[(3-methylthio)- 1 -pyrrolidinyl]- 1(R)-methylpropyl}-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-((methyl-
sulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-[2,5-
dichlorophenyl]-N-{(R)-1-methyl-3-bromopropyl]benzenesulfonamide with 3-(methylthio)pyrrolidine.
Yield=83%; MS (ESI+), 507(M+H)*.




havi ng one or nore double bonds; it is understood that R and R nmay
cooperate to forma cyclic noiety having a nitrogen atomasAagusead@s of a

ring; and that the carbon atom of the am de group nay be linked directly
to the noiety of which amde is a substituent, or may be linked via a
| i nker, such as substituted or wunsubstituted al kyl ene, al kenyl ene,

aryl ene, angotbsosbi ke; 53 PCT/US00/04360

EXAMPLE 77
4-chlore-N-(2,5-dichlorophenyl)-N-[3-[(3-methylsulfonyl)-1-pyrrolidinyl}-1(R)-

methylpropyljbenzenesulfonamide

Cl
ISRy

Gi

4-chioro-N-(2,5-dichlorophenyl)-N-[3-[(3-methylsulfonyl)-I-pyrrolidinyl]-1(R)-methylpropyl]-
benZzenesulfonamide was prepared analogous to 4-chioro-N-(2,5-dichlorophenyl)-N-(3-(2-((methyl-
sulfonyl)methyl)-1-piperidinyl)-1{R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-[2,5-
dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesul fonamide with 3-(methylsulfonyl)-

pyrrolidine. Yield=86%; MS (ESI+), 539(M+H)".

XAMPLE
4-chtoro-N-(2,5-dichlorophenyl)-N-(4-(2-((methylsulfonyljmethyl)-1-piperidinyl)-1 (R)-

methylbutyl)benzenesulfonamide

Ci

4-chloro-N-(2,3-dichlorophenyl)-N-{4-[[2-(methylsul fonyi)methyl]- I-piperidinyl]-1(R)-
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
{(methylsulfonyl)methy!)-1-piperidinyl}-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)-1-methyi-4-bromobutylJoenzenesulfonamide with 2-(methylsulfonyl-
methyl)piperidine. Yield=28 %; yellow foam: IR (neat, CH2Clp) 1467, 1296, 1166, 1138, 1095, 622,

em-1; MS (ESI+), 581(M+H)*,




"sulfide" refers to radicals of the general fornula -SR, wherein Ris
substituted or unsubstituted hydrocarbyl, substituted or ZihAuhst 2008 ed
het er ocycl e optionally having one or nore doubl e bonds, ester, am ne,
am de, and the like; "sulfonyl" refers to noieties containing a sulfonyl

radi cal (-SO2-);
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EXAMPLE 79
4-chlore-N-(2,5-dichlorophenyl)-N-[4-[[4-(methylsulforyl)methylj-1-piperidinyl)-1(R)-

methylbutylbenzenesulfonamide

cl ,,5\\/
= N o ©
cl N

1
0=8=0

:

cl

4-chloro-N-(2,5-dichlorophenyl)-N-[4-{{4-(methylsulfonyl)methyl]- 1 -piperidinyl}-1(R)-
metflylhutyl]benzcriésulfonamide was prepared analogous to 4-chloro-N-(2,5-dichloropheny)-N-(3-(2-
((methylsulfonyl)methyl)- I-piperidinyl)- 1 (R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)- 1 -methyl-4-bromobutylJbenzenesulfonamide * with 4-(methylsulfonyl-

methyl)piperidine. Yield=60%; MS (ESI+), 581(M+H)*.

EXAMPLE 80
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[3- [(methylthio)methyl}-1-piperidinyl]-1(R)-

methylbutyl]benzenesulfonamide

e

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[3-(methylthio)methyl]-1-piperidinyl]- L(R)-
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3 -(2-
((methylsulfonyl)methyl)-1-piperidinyl)- 1{R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-f2 ,5-dich10rophenyl]—N- [R)- I-methyl-4-bromobutyl)benzenesul fonamide with 3-(mcth§lthio-

methyl)piperidine. Yield=91%; MS (ESI+), S49(M+H)*.




"sulfonam dyl" refers to noieties containing a sulfonam de radical (-SO2
NRR ), wherein Rand R are independently substituted or 2maudnst200d ed
hydr ocar byl , substituted or unsubstituted heterocycle optionally having
one or nore double bonds; it is understood that R and R rmay cooperate to
forma cyclic noiety having a nitrogen atomas a nenber of a ring; and
that the subowis@bom of the sul fonam dg.radical PCTIUS00/04560

EXAMPLE 81
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[3-[(methylsulfonyl)methyl]-1-piperidinyl])-1(R)-

methylbutyljbenzenesulfonamide

Ct

4-chloro-N-(2,5-dichloropheny!)-N-[4-[[3-(methylsulfonyl)methyl}- 1-piperidinyl]- 1(R)-
meﬁlylbutyl]benzcnesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-4-bromobutyl]benzenesulfonamide with 3-(methylsulfonyi-

methyl)piperidine. Yield=77%; MS (ESI+), 581(M-+H)™.

EXAMPLE 82
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(4-methylthio)-1-piperidinyl]-1{R)-

methylbutyl}benzenesulfonamide

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(4-methylthio)-1 -piperidinyl]}- 1{R)-
methylbutylJbenzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
({methylsulfonyl)methyl)- I -piperidinyl)- 1{R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N—{Z,S—dichlorophenyl]—N-[(R)-1-methy]—4-br0mobutyl]bénzenesulfonamide with 4-(methylthio}-

piperidine. Yield=88%; MS (ESI+), 535(M+H)*.




may be linked directly to the noiety of which amde is a substituent, or
may be linked via a linker, such as substituted or unsubsiiAugusti2@dkyl ene,
al kenyl ene, arylene, ether, ester, and the |like; "carbamate" refers to

noi eti es containing a radical having the general formula -0 C(O -NRR
wherein R and R are independently substituted or unsubstituted

hydr ocar byl woswkmsi t ut ed or unsubsti t utsgd PCT/US00/04560

EXAMPLE 83
4-chloro-N-(2,5-dichlorophenyl)-N- [4-[(4-methylsulfonyl)-1-piperidinyl]-1(R)-

methylbutyljbenzenesuifonamide

w7

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(4-methylsulfonyl)-1 -piperidinyl]-1{(R)-methylbutyl]-
benzenesulfonamide was  prepared analogous to 4-chloro-N-(2,5-dichiorophenyl)-N-(3-(2-
{{methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chioro-
N-[2,5-dichiorophenyl]-N-{(R)-1-methyl-4-bromobutyl]benzenesulfonamide with 4-(methylsulfonyl)-
piperidine, Yicld=92%; MS (ESI+), 567(M+H)*.

EXAMPLE 84
4~chloro—N—(2,S-dichlorophenyl)—N-[4—[(3-methylthiﬂ)-l—piperidinyll-1(R)—

methylbutyl]benzenesulfonamide

i

4-chioro-N-(2,5-dichlorophenyl)-N-{4-[(3-methylthio)-1 -piperidinyl]-1{R)-methylbutyl]-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-((methyl-
sulfonylmethyl)-1-piperidinyl)- 1 (R)-methylpropyl)benzenesulfonamide by reaeting 4-chioro-N-[2,5-
dichlorophenyl]-N-[(R)-1-methyl-4-bromobuty|jbenzenesulfonamide with  3-{methylthio}piperidine.
Yield=89%; MS (ESI+), 535(M+H)*.




het erocycl e optionally having one or nore double bonds; it is understood
that R and R may cooperate to forma cyclic noiety havingl August Bafen at om
as a nenber of a ring; and that the oxygen-atom of the carbamate group may
be linked directly to the nmoiety of which carbamate is a substituent, or
may be |inked via a |linker, such as substituted or unsubstituted al kyl ene,

substi t ut edy@gospassubst i t ut ed alkenylen%7 et her, PCT/US00/04560

EXAMPLE 8§85
4-chloro-N-(2,5-dichlorophenyl)-N-{4-{(3-methylsulfonyl)-1-piperidinyl]-1{R)-

methylbutyi]benzenesulfonamide

Ci

0=8=0 I

&

4-chtoro-N-(2,5-dichlorophenyl)-N-{4-[(3-methylsulfonyl)-1-piperidinyl]- 1 (R)-methylbutyl]-
benzenesulfonarnide was prepared analogous to 4-chlor0-N—(2,5-dichibrophenyl)—N-(Zi-(2-((mcthy]-
sulfonylymethyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-{2,5-
dichlorophenyl]-N-[(R)- 1-methyl-4-bromobutyljbenzenesulfonamide with 3 —(ﬁethylsul fonyl)-

piperidine. Yield=93%; MS (ESI+), 567(M+H)*.

EXAMPLE 86
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(3-methylthio)-1-pyrrolidinyl]-1(R)-

methylbutyl]benzenesulfonamide

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(3-methylthio)-1-pyrrolidinyl]- 1 (R)-methylbutyl]-
benzenesulfonamide was prepared analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]—N—[(R)-1-methyl~4—bromobuty1}benzcncsu1fonamidc with 3-(methylthio)-

pyrrolidine. Yield=86%; MS (ESI+), 521(M+H)T.




ester, and the like; In accordance with the present invention, Dis
hydr ogen, substituted or unsubstituted hydrocarbyl, subst3diAwgst 2003
unsubstituted heterocycle optionally having one or nore doubl e bonds,
hal ogen, al koxyl, 21 August 2003

WO 00/50391 58 PCT/US06/04560

EXAMPLE 87
4-chioro-N-(2,5-dichlorophenyl)-N-[4-[(3-methylsulfonyl)-1-pyrrokidinyl]-1(R)-
methylbutyl]benzenesulfonamide

Ci _
/@[ : N -’/0
Cl ':]/\/\\/ S$Z0

Gl

4-chlaro-N-(2,5-dichlorophenyl)-N-[4-[(3-methylsulforyl)- 1 -pyrrolidiny)- 1{R)-methylbutyi}-
benzencsulfonamide  was prepared  analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)- 1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-{(R)-1-methyl-4-bromobutyl]benzenesuifonamide with 3-(methylsulfonyt)-

pyrrolidine. Yield=88%; MS (ESI+), 553(M+H)™.

EXAMPLE 88
4-chioro-N-(2,5-dichlorophenyl)-N-(4-(2-(((R)-methylsulfonyl) methyl)-1-pyrrolidinyl)-1(R)-

methylbutyl)benzenesulfonamide

2
§

SO,Me

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-(4-(2-(((R)-methylsul fonyl)methyl)- I -pyrrolidinyl)- 1{R)-
methylbutyl)benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N—[2,5~dich10rophenyl]—N~[(R)-1—methyi-4-bromobutyl]benzenesulfonamidc with (R)-(2-(methyl-
sulfonyl)methyl)pyrrolidine. Yield=10 %; yellow oil: IR (neat, CHCly) 1349, 1301, 1166, 1130,

1094, 622, cm1; MS (ESI+), 569(M+H)*.




WO 00/50391 7 PCT/ US00/ 04560 ester or am de, or D and E, taken together,
forma substituted or unsubstituted cyclic nmoiety. |In accotidamgst 2003

WO 00/50391 59 PCT/US00/04560

EXAMPLE 89
4-chloro-N-(2,5-dichlorophenyl)-N-(4-(2-(((S)-methylsulfonyhmethyl)-1-pyrrolidinyl)-1(R)-
methylbutyl)benzenesulfonamide

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-(4-(2-(((8)-methylsulfonylmethyl)-1-pyrrolidinyl)- 1 (R)-
meti]beutyl)benzenesuifonamidc was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1{(R)-methylpropyl)benzencsuifonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-{(R})-1-methyl-4-bromobutyljbenzenesulfonamide ~ with  (S)-(2-(methyl-
sulfonyl)methyl)pyrrolidine. Yield=43 %; yellow oil: IR (neat, CHCl2) 1467, 1350, 1302, 1167,

1094, 622, cm™1; MS (ESI+), 569(M+E)T.

: EXAMPLE 90
4~chloro-N—(Z,S-dichlorophenyl)-N—[S-[3-[(methylsﬁ’lfenyl)methyl]-l-piperidinyl]-I(R)—

methylpentyl]benzenesulfonamide

X,
ct NWN

1
0=5=0

1]

o
\\
0=‘|3

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[5-[[ 3-(methylsulfonyl)methyl]-1-piperidinyl]-1(R)-
methylpentyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-
(ﬁ»((methylsulfonyl)mcthyl)—1-piperidiny1)-1(R)—methylpropyl)benzencsuifonam.ide by reacting 4-
chloro-N-[2,5-dichlorophenyl]-N-{(R)- 1-methyl-5-bromopentyi]benzenesulfonamide with 3-(methyl-

sulfonylmethyl)piperidine. Yield=74%; MS (ESI+), 595(M+H)™.




wi th one enbodi nent of the invention, Dis substituted or unsubstituted
hydr ocarbyl. Mbieties contenplated for use in this enbodi2tefigust 2008

i nvention include those wherein D is hydrogen or substituted or
unsubstituted | ower alkyl, w th hydrogen and unsubstituted |ower alkyl
preferred, and hydrogen and unsubstituted nethyl especially preferred.

WO 00/50391 60 PCT/US00/04560
1.E 91
4-chlore-N-~(2,5-dichlorophenyl)-N-[5-[(4-methylsulfonyl)-1-piperidinyl]-1(R)-

methylpentyl]benzenesunifonamide

cl

4-chloro-N-(2,5-dichlorophenyl)-N-[5-[(4-methylsulfonyl)-1 -piperidinyl}-1(R)-methylpentyl]-
benzenesulfonamide was  prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)- 1{R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl}-N-[(R})-1-methyl-5-bromopentyl]benzenesulfonamide with 4-(methylsulfonyi)-

piperidine. Yield=79%; MS (ESI+), 58 1[(M+H)™.

EXAMPLE 92
4-ch!0ro-N-(Z,S-dicillorophenyl)—N—[S-[(3~methylsu!fonyl)-l-pipcridinyl]-l ®)-

methylpentyl]benzenesulfonamide

LI
Gt | N
0=85=0

Ozﬁ'--...
0

]

ct

4-chloro-N~(2,5-dichlorophenyl)-N-[5-[(3-methylthsulfonyl)- I-piperidinyl}- 1{R)-methyl- -
pentyl]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)mcthyl)-I—piperidinyl)—1(R)—methylpropyl)benzenesulfonamide by reacting 4-chloro-
N—[2,S-dichlorophenyl]—N-[(R)—I-méthyl-S-bromopentyl]benzmcsulfonamide with 3-(methylsulfonyl)-

piperidine. Yield=82%; MS (ESI+), 581(M+H)t.




Further in accordance with the present invention, Eis selected from
substituted or unsubstituted hydrocarbyl, heterocycle optdiofagusy20@8/i ng

one or nore doubl e bonds, al koxyl, am de, sulfonyl, sulfonam dyl or
sul fide. Presently preferred conmpounds of the invention are those wherein E
I's substituted or unsubstituted alkyl, substituted or unsubstituted

al kenyl, subaidotsesoed or unsubstituted adjkynyl, substitut egruseonasee

EXAMPLE 93
4—chloro-N-{2,5-dichlorophenyl)-N—[5-{(3—methylsulfonyl)—l-pyrrolidinyi]—l(R)-

methylpentyljbenzenesulfonamide

X
cl E@WN
0=8=0
/0

8¢
/\0

it

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-[5-[(3-methylthsul fonyl)-1 -pyrrolidinyl}-1(R)-methyl-
pentyl]benzenesulfonamide was prepared analogous to 4—ch10ro-N—(2,5-dichlorophényl)—N—(B-(Z-
((methylsulfonyl}methyl)-1-piperidinyl)-1(R)}-methylpropyl)benzenesul fonamide by reacting 4-chloro-
N-{2,5-dichlorophenyl}-N-[(R)-1-methyl-5-bromopentyl]benzenesul fonamide with 3-(methylsulfonyl)-

pyrrolidine. Yield=72%; MS (BSI+), 567(M+H)*+.

EXAMPLE 94
4—chlor0—N—(2,5-dichloropheny!)-—N-(S—(4—((methylsulfonyl)methy!)-l-piperidinyl)—l(R_)—
methylpentyl)benzenesulfonamide

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-{5-{[4-(methylsulfonyl)methyl]- 1 -piperi dinyl]-1(R)-
methylpentyl]benzencsulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-
(2~((methylsulfonyl)methyl)-1-piperidinyl)- 1{R)-methylpropyl)benzenesulforamide by reacting 4-
chIoro-N-{Z,S—dichlorophenyl]-N—[(R)-1-mcthyl-S-bromopcntyl]benzenesulfonarﬁidc with 4-
(methylsulfonylmethyl)piperidine. Yield=68%; yellow oil: IR (neat, CHaCl2) 1467, 1301, 1166, 1136,

1093, 622 cm~L; MS (ESI+), 595(M+H)t.




or unsubstituted cycl oal kyl, substituted or unsubstituted heterocycle
optionally having one or nore double bonds, substituted of! Auasha?03 ut ed
pol ycyclic noiety, substituted or unsubstituted ary |, and the like.
Especially preferred noieties include substituted or unsubstituted aryl;
when E is substituted aryl, a nono- substituted or di-substituted aryl is
preferred, wodoepmneferred substituents gge hal ogen, ester,p@Eldebbnesssul fur-

EXAMPLE 95
4-chloro-N-(2,5-dichlorephenyl)-N-(5-(2-((methylsulfonyl)methyl)-1-piperidinyl)-1{R)-

methylpentyl)benzenesulfonamide
Sf!

JOLE S
N

OSO

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[5-[[2-(methylsulfonyl)methyl}-1-piperidinyl]-1(R)-
methyipentyljbenzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-
(2-((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-
chloro-N-[2,5-dichiorophenyl]-N-[(R)-1-methyl-5-bromopentylJbenzenesulfonamide with 2-(methyl-
sulfonylmethyl)piperidine. Yield=73 %; yellow oil: IR (neat, CH2Clp) 1467, 1297, 1166, 1139, 1094,

623, cm~1; MS (ESIH), 595(M+H)T,

XAMPLE 96
4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-carbexymethyl-3-thiazolidinyl)-1(R)-

methylpropyljbenzenesulfonamide

: MeO 0

OSO

cl

4-chloro-N-(2 ,3-dichlorophenyl)-N-(3-(2-carboxymethyl-3-thiazolidinyl)- 1(R)-methylpropyl)-
benzenesulfonamide was  prepared amalogous fo  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidiny)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl}-N-[(R)-1-methyl-3-bromopropyl|benzenesulfonamide with 2-carboxymethyl-3-
thiazolidine. Yield=6%; White powder: IR (KBr) 1747, 1467, 1352, 1166, 1094, 622 cm-!; MS
(ESE), 537 (M+H)T.




l'inked al kyl, NO2, SO, and the |like, with halogen especially preferred.
accordance with the present invention, Gis substituted or2UAsgugt2008t ed
hydrocar byl , substituted or unsubstituted heterocycle optionally having

one or nore doubl e bonds, am ne, am de, ester, ether or carbamte. Thus,

can be substituted or unsubstituted al kyl, substituted or unsubstituted

al kenyl , WO 00/50391 63 PCT/US00/04560

EXAMPLE
4-chlore-N-(2,5-dichlo rophenyl)-N-(3-(2-carboxymethyl-3-thiazolidinyl)-1(R)-

methylpropyl}benzenesulfonamide

: MeO 0

OSO

'III

Cl

4—chloro-N-(2,5—dichlorophenyl)—N—(3—(2-carboxymethyl—B~thiazolidiny])-l(R)—methylpropyl)—
benzenesulfonamide  was prepared  analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-l-pipen'dinyl)-1(R)-methylpropyl)benzcnesulfonamidc by reacting 4-chloro-
N-2,5-dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesulfonamide with 2-carboxymethyl-3-
thiazolidine. Yield=7%; White powder: IR (KBr) 1747, 1467, 1352, 1167, 1094, 622 cm“I; MS
(ESI+), 537(M+H)™.

‘ EXAMPLE 98
4-chloro-N-(2,5-dichloro phenyi)—N~(4—(2—carboiymethyl—3-thiazolidinyl}—I(R)-

methylbutyl)benzenesulfonamide

OMe
Joses
ci N/\/\/ N\)
0=8=0
ci

4-chloro-N-(2,5 -dichiorophenyl)—N—(4-(2-carboxymethyl—3—thiazolidinyl)- L{R)-methylbutyl)-
benzenesulfonamide  was prepared  analogous to 4-chloro-N-(2,5-diéhlorophényi)—N—(B-(Z-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-4-bromobutyl]benzenesulfonamide with 2-carboxymethyl-3-
thiazolidine. Yield=25%; MS (ESI+), 551(M+H)™.

In

G




substituted or unsubstituted al kynyl, substituted or unsubstituted
cycloal kyl, substituted or unsubstituted aryl, substitutedl dugust2003
unsubstituted cyclic noiety, ester, amde, carboxylate, and the like. In
one enbodi ment of the invention, Gis substituted or unsubstituted al kyl,
Wi th substituted | ower alkyl presently preferred. Presently preferred
subst i t uentwoawssdal ogen and het erocyckg optionally PCT/US00/04560

MPLE
+chloro—N-(2,5-dichlorophenyl)—N—(S-(2-carb0xymethy!-S—thiazolidiny[)-1(R)—

methylpentyl)benzenesulfonamide

cl

4—chloro-N—(Z,S—dichlorophenyl)-N-(S-(2-carboxymethy1—3—thiazo]idinyl)-1(R)-methy1penty1)—
benzenesulfonamide  was prepared  analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
({methylsulfonyljmethyl)- 1-piperidiny!)-1(R)-methylpropyl)benzenesul fonamide by reacting 4-chloro-
N-{2,5-dichlorophenyl]-N-[(R)- I-methyl-5-bromopentyl]benzenesulfonamide with 2-ca.rboxymcthyl-3-

thiazolidine. Yield=39%; Colorless oil: IR (neat, CH»Cl2) 1748, 1467, 1352, 1167, 1095, 623 cm'l;

MS (ESH), 565(M-+H) T,

EXAMPLE 160
4—chloro-N-(2,S-dichlorophenyl)-N—(3—(S—carboxymethyl—S—thiazolidinyl)-l(R)—

methylpropyDbenzenesulfonamide -

Cl

4-ch10r0—N-(2,S-dichlorophenyl)—N—(3—(5—carboxymethyl—3-thiazolidinyl)-I(R)-methylpropyl)—
benzenesulfonamide  was  prepared analogous to  4-chloro-N-(2,5-dichlorophenyl}-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1(R)-methylpropyl)benzenesul fonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl])-N-[(R)-1-methyl-3-bromopropyl Jbenzenesulfonamide with S-carboxymethyl-3-
thiazolidine. Yield=31%; Colorless oil: IR (neat, CH2Cly) 1742, 1467, 1352, 1167, 1094, 622 cm“';

MS (ESI+), 539 (M+H)™.




contai ning one or nore double bonds such as i mdazolyl, norpholinyl
pyrazolyl? pyrrolyl, 1,2,3-lIriazolyl, 1,2, 4-triazolyl, te%féﬂ@#?%?o%nd
5-nmethyl tetrazolyl, and the like. In another enbodi nent of the invention, G
is substituted or unsubstituted alkenyl, wth substituted |ower alkenyl
preferred. A presently preferred substituent of |ower al kenyl is hal ogen.

I n yet anot Meryossndsodi nent of the inventgpn, G is unsubstipbdtBhonssso -

EXAMPLE 101
4-chloro-N-(2,5-dichlorophenyl)-N-(3-(5-carboxymethyl-3-thiazolidinyl)-1(R)-
methylpropyl)benzenesulfonamide

I o

i)

C MeO
CI i’ﬂ
0=5=0 LS

Ci

4—chloro-N-(2,S—dichlorophenyl)-N-(3-(5—carboxymethyl-3-thiazolidinyl)-l(R)-methylpropy])—
ber-xzencsulfonamide was prepared  analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-
((methylsulfonyl)methyl)-1-piperidinyl)-1{R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-
N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-3-bromopropyl]benzenesulfonamide with 5-carboxymethyl-3-
thiazolidine. Yield=21%; Colorless oil: IR (neat, CHClp) 1738, 1467, 1351, 1167, 1095, 622 cm‘l;

MS (ESI+), 539 (M+H)T.

EXAMPLE 102
4—chloro—N~(Z,S-dichloropheny[)-N-(B-(2—carboxy-3-thiaznlidinyl)-I(R)—

methylpropyl}benzenesulfonamide

OGP
ci NN

[
o=é:o L\/

1|

Cl

To a stiming solution of 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-carboxymethyl-3-

thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide (109 mg, 0.203 mmol) in methanol {20 mL) was
added 50% aqueous KOH (1.0 mL) and the mixture was stirred at room temperature for 18 hours. The
solvent was removed and the crude mixture was dissolved in CH2Cly and washed with IN HCL. The
CHCly layer was dried over NaS804 and evaporated to give crude product. Purification was
performed over silica gel using 5-10% methanol in CH2Cly with 0.5% NH4OH to afford 4-chloro-N-
(2,5-dichlorophenyl)-N-(3-(2-carboxy-3-thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide as a
beige foam in 66% yield. IR (KBr) 1467, 1351, 1167, 1094, 753, 622 cm™1; MS (ESI+), 523 (M+H)™,




al kynyl, with lower unsubstituted al kynyl presently preferred. In still
ano%/hgr enbodi ment of the invention, Gis unsubstituted cdtfdgustyP03 | n

accordance with anot her enbodi ment of the invention, G_ i's a su_bst [ t ut ed or
unsubstituted cyclic noiety. Presently preferred cyclic noieties include

substituted or unsubstituted naphthal enyl; when
WO 00/50391 66 PCT/USB0/04560

EXAMPLE 103 ,
4-chloro—N—(2,5-'dichlorophenyl)—N-(4—(2—carboxy—:}-thiazolidinyl)-I(R)—

methylbutyl)benzenesulfonamide

OH
e
- N
Ci ':l/\/\'/
0=5=0
cCi

4—ch10ro-N—(2,5-dichl0r0phenyI)—N—(4-(2-carb0xy~3~thiazol'idinyl)~1(R)—methy]butyl)benzene-
sulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-carboxy-3-
thiazolidinyl)-1{R)-methylpropyl)benzenesulfonamide by reacting 4~chloro-N~(2,S-dibhlorophcnyl)-N-
(4-(2—carboxymethyl—3-thiazolidinyl)-1(R)-methylbutyl)bcnzenesulfonamidc with 50% aqueous KOH.
Yield=77%; White foam: IR (KBr) 1467, 1351, 1167, 1093, 753, 622 cm~l; MS (ESI+), 537 (M+H)*.

EXAMPLE 14
4-chloro—N—(l,S—dich!orophenyl)—N—(S-(2-cafboxy-3-thiazolidinyl)-1(R)—

methyipentyl)benzenesulfonamide

cl

4—chlor0—N-(2,5-dichiorophenyl)—N—(S—(2-carboxy-3—thiazolidinyl)—l(R)-methylpentyl)benzene—
sulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-(3-(2-carboxy-3-
thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-(2,5-dichlorophenyl)-N-
(5-(2-carboxymethyl-3-thiazolidinyl)-1(R}-methylpentyl)benzenesul fonamide with 50% aqueous KOH.
Yield=67%; White foam: IR (neat, CH2Clp) 1467, 1350, 1167, 1093, 753, 622 cm™1; MS (ESi+), 553

(M+H)*.




substituted, preferred substituents are ether noieties, especially I

-pi peridinyl propoxyl. In accordance with still another ernbosigoenzogd the
invention, Gis an ester, represented by the formula -C(O-0R In
presently preferred enbodi nents of the invention, Ris substituted or
unsubstituted- |ower alkyl or substituted aryl.

WO 00/50391 67 ‘ PCT/US00/04560

EXAMPLE 105
4-chloro-N-(2,5-dichlorophenyl)-N-(3-(5-carbexy-3-thiazelidinyl)-1(R)-

methylpr()pyl)benzenesulfonamide

Cl

] 4~chl0ro—N—(2,5—dich}orOphcnyl)—N-(B-(5 -carboxy-3-thiazolidinyl)-1(R)-methylpropyl)benzene-
sulfonamide was prepared analogous fo 4-chloro-N-(2,5-dichloropheny!)-N-(3-(2-carboxy-3-
thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-(2,5-dichlorophenyl)-N-
(3-(5-carboxymethyl-3-thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide with 50% aqueous KOH.
Yield=70%; White foam: IR (KBr) 1467, 1350, 1167, 1094, 753, 622 em-1; MS (ESI#), 525 (M+H)*F,

EXAMPLE 106
4-chloro-N-(2,5-dichlorophenyl)-N-(4-(5-carboxy-3-thiazolidinyl)-1{R)-
methylbutyl)benzenesulfonamide

HO

0=5=0 3

il

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-(4-(5-carboxy-3-thiazolidinyl)- 1 (R)-methylbutyl)benzene-
sulfonamide was prepared analogous to 4-chloro-N-(2,5-dichiorophenyl)-N-(3-(2-carboxy-3-
thiazolidiny1)- 1(R)-methylpropyl}benzenesulfonamide by reacting 4-chloro-N-(2,5-dichlorophenyl)-N-
{4-(5-carboxymethyi-3-thiazolidinyl)- 1(R)-methylbutyl)benzenesulfonamide with 50% aqueous KOH.
Yield=45%; White powder: IR (KBr) 1467, 1350, 1167, 1094, 754, 622 cm-l; MS (ESI+), 537
(M), |




21 August 2003 WD 00/50391 8 In accordance with anot her enbodi nent of the

I nvention, Gis carboxylate. PCT/US00/ 04560 21 August 2003
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EXAMPLE 107

4-chloro-N-(2,5-dicklorophenyl)-N-(5-(5-carboxy-3-thiazolidinyl)-1(R}-

methylpentyl)benzenesulfonamide

C|: HO o
cl” : :':‘/\\/\/\NK
0=5=0 Ls
Cl

4-chloro-N-(2,5-dichlorophenyl)-N-(5-(5-carboxy-3-thiazolidinyl)- 1 (R)-methylpentyl)benzene-
sulfonamide  was prepared analogous to  4-chloro-N-(2,5-dichiorophenyl)-N-(3-(2-carboxy-3-
thiazolidinyl)-1(R)-methylpropyl)benzenesulfonamide by reacting 4-chloro-N-(2,5-dichlorophenyl)-N-
(5-(5-carboxymethyl-3-thiazolidinyl)- 1(R)-methylpentyl)benzenesulfonamide with 50% aqueous KOH.
Yield=34%; White powder: IR (KBr) 1467, 1350, 1167, 1094, 754, 623 cm'l; MS (ESI+), 551

(M+HY*.

EXAMPLE 108
4-chloro-N-(2,5-dichlorophenyl)-N-[5-[N-(2,5-dichlorophenyl)-N-[{4-
chlorophenyl)sulfonyljamino]-1(R)-methylpentyl]benzenesulfonamide

O )
i NNy cl
A i
C o
al

4-chloro-N-(2,5-dichlorophenyl)-N-[5-[N-(2,5-dichiorophenyl)-N-[(4-chlorophenyl)-
sulfonyl]amino]-1(R)-methylpentyi]benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-
dichlorophenyl)-N-{4-[[4-(methylsulfonyl)methyl]-1-piperidiny!]- 1 (R)-methylbutyljbenzene-
sulfonamide by reacting 4-chloro-N-(2,5-dichlorophenyl)-N-[4-bromo- 1 (R }-methylbutylbenzene-
sulfonamide with 4-chloro-N-(2,5-dichlorophenyl) benzenesulfonamide. Yield=20%; MS (ESI+),

771(M+NH)*.




I n accordance with a further enbodi nent of the invention, Gis substituted
or unsubstituted aryl. Wien Gis substituted aryl, preser21iugusep@s3 ed
substituents are substituted or unsubstituted al kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted al kynyl, hal ogen,

am de, ester, hydroxy, sulfonam de, sulfonyl, ether, and radicals of the

general forgybasedy (CH2), S-aryl, wherepn n is 110 6. pepysa0naseo

EXAMPLE 109
4-chlore-N-(5-chloro-2-fluorophenyl)-N-[4-[(methylsuifonyi)amino)-1 (R)-

methylbutyl]benzenesulfonamide

F
cl N oy
Josily
cl HN. .O
G

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[4-[(methylsulfonyl)amino]-1(R)-methylbutyl]-
benzenesulfonamide  was  prepared  analogous to  4-chloro-N-(2,5-dichlorophenyl)-N-[4-[{4-
(methylsulfonyl)methyl]-1-piperidinyl]-1(R)-methylbutyl Jbenzenesulfonamide by reacting 4-chloro-N-
(5-chloro-2-fluorophenyl)-N-[4-bromo-1(R)-methylbutylJbenzenesulfonamide with methane-
sulfonamide. Yield=89%; MS (ESI+), 483(M+H)*.

EXAMPLE 110
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{4-[(methylsulfonyl)methylamino]-1(R)-

methylbutyl]benzenesulfonamide

4-chloro-N-(5-chtoro-2-fluorophenyl)-N-{4-[(methylsulfonyl)methylamino]- L(R)-methylbutyl]-
benzenesulfonamide was prepared analogous to 4-chloro-N-(2,5-dichlorophenyl)-N-{4-[[4-(methyl-
sulfonyl)methyl}- 1-piperidinyl}-1(R)-methylbutylJbenzenesulfonamide by reacting 4-chloro-N-(5-
chioro-2-fluorophenyl)-N-[4-bromo-1(R)-methylbutyljbenzenesulfonamide with N-methyi-

methanesulfonamide. Yield=81%; MS (ESI+), 497(M+H)™.




I n accordance with the present invention, J is a noiety attached to the
sul fur atomof a sulfonam de group. J is substituted or unsalsisteszed
hydr ocar byl , heterocycle optionally having one or nore double bonds, or J
and E, taken together, forma substituted or unsubstituted cyclic noiety.
Thus J can be substituted or unsubstituted al kyl, substituted or

unsubst i t utyagleddokegny! , substituted or %nsubst Ituted aryl PCT/US00/04560

EXA 111
4-chlore-N-(5-chlore-2-fluorophenyl)-N-[4-(4¢-morphoelinyl)-1(R)-

methylbutyl]benzenesulfonamide

AL AT

0:5=0

Ci

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[4-(morpholinyl)-1(R)-methylbutyl]benzene-
sulfonamide was prepared analogous to 4-chloro-N-(2,5-dichloropheny!)-N-[4-[[4-(methyl-
sulfonymethyl]-1-piperidinyl]-1 (R)-methylbutyl]benzenesulfonamide by reacting 4-chloro-N-(5-
chloro-2-fluorophenyl)-N-[4-bromo-1(R)-methylbutyl]benzenesulfonamide with morpholine.

Yield=87%; MS (ESI+), 475(M+H)*.

XAMPLE 112
4-chloro-N-(2,5-dichlorophenyl)-N-[4-nitro-1(R)-methylbutyl]benzenesulfonamide

Ci
To a solution of 4-chloro-n-(2,5-dichlorophenyl)-n-[(r)-1-methyl-4-bromobutyl]benzene-
sulfonamide (0.216 g, 0.444 mmol) in ethcf (4 mL) was added AgNO, (0.410 g, 2.67 mmol) at 22 °C.
The resulting mixture was allowed to stir at 22 °C for 4 days and the mixture was filtered and
concentrated under reduced pressure. Silica gel chromatography (1:9 ethyl acetatechexanes) of the
concentrate afforded 0.129 g of 4-chloro-N-(2,5-dichlorophenyl)-N-{(R)-1-methyl-4-nitrobutyl}-
benzenesutfonamide as a light brown oil in 64% yield. MS (ESI) 451.1 (m+h).




substituted or unsubstituted heterocycle optionally having one or nore
doubl e bonds, or J and E, taken together can form a substiftAifREt 2603
unsubstituted polycyclic noiety or substituted or unsubstituted ring
assenbly. In accordance with a particular enbodi nent of the invention, J is
substituted or unsubstituted al kyl,
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EXAMPLE 113
4-chlero-N-(2,5-difluorophenyl)-N-{4-nitro-I (R)-methylbutyi[benzenesulfonamide

F

0z8=0

Cl

To a solution of 4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-methyi-4-bromobutyl]benzene-
sulfonamide(0.194 g, 0.427 mmol) in ether (4 mL) was added AgNO, (0.395 g, 2.56 mmol) at 22 °C.
The resulting mixture was allowed to stir at 22 °C for 4 days. The mixture was filtered and
concentrated under reduced pressure. Silica gel chromatography (1:9 ethyl acetate:hexanes) of the
concentrate afforded 0.0913 g of 4-chloro-N-(2,5-difluorophenyl)-N-f(R}-1-methyl-4-nitrobutyl]}-
benzenesulfonamide as a light brown oil in 50% yield. MS (EST) 419.1 (M+H).

EXAMPLE 114
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[4-nitro-1(R)-methylbutyl] berzenesulfon-amide

/@F
- NG

0=8=0

Cl

To a2 solution of 4-chloro-N-(5-chloro-2-fluorophenyl)-N-[(R)-1-methyl-4-bromobutyi]-
benzenesulfonamide (0.150 g, 0.320 mmol) in ether (4 mL) was added AgNO, (0.296 g, 1.92 mmol) at
22 °C. The resulting mixture was allowed to stir at 22 °C for 4 days. The mixture was filtered and
concentrated under reduced pressure. Silica gel chromatography (1:9 ethyl acetate:hexanes) of the
concentrate  afforded  0.0746 g of 4-chloro-N-(5-chloro-2-fluorophenyl}-N-[(R)-1-methyl-4-
nitrobutyljbenzenesulfonamide as a light brown oil in 53% yield. MS (ESI) 435.1 (M+H).




W th substituted or unsubstituted | ower al kyl presently preferred.
Substituents of alkyl presently preferred in this enbodi rAEdnugust2003
substituted and unsubstituted aryl. In accordance with anot her enbodi nent
of invention, J is substituted or unsubstituted al kenyl with substituted
| ower al kenyl preferred, and aryl a preferred substituent.
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EXAMPLE 115
4-chloro-N-{2,5-dichlorophenyl]-N-{(R)-1-methyl-4-(acetylamino)butyl] benzenesulfonamide

Cl
/©: - “ 0
Ci N N \f

0=$:=0

Cl

To a solution of 4—chloro—N—[2,5-dicﬁiorophenyl]—N—[R}—1-mcthy]—4-aminobutyl]benzene-
sulfonamide (35.0 mg, 0.083 mmol) in CH,Cl, (2 mL) was added acetic anhydride (0.024 mL, 0.249
mmotl) and pyridine (0.027 mlL., 0.332 mmol) at 0 °C. The resulting mixture was allowed to stir at 22
°C overnight. To the reaction was added sat. sodium bicarbonate (20 mL). The product was extracted
with CH,Cl; (2 x 20mL), dried over Na,SO;, filtered, and concentrated under reduced pressure. Silica
gel chromatography (1:4 ethyl acetate:hexanes) of the concentrate afforded 37.8 mg of 4-chloro-N-[2,5-
dichlorophenyl}-N-[{R)- 1-methyl-4-(acetylamino)butyl]benzenesulfonamide as a colorless oil in 98%
yield. MS (ESI) 463 (M+H).

EXAMPLE 116
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[[(S)hydroxy]phenylmethyl] carbonyl]amino]-1(R)-

methylbutyl]bcnzenesulfonamide

K

4-chloro-N-(2,5-dichlorophenyl)-N-{4-[[{(S)hydroxy]phenyimethyl|carbonylJamino]- 1(R)-
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[(R)-
1—methyl-4-<acetylamino)butyl]bcnzcnesulfonamide by reacting 4-chloro-N—[2;5-&ichloropheny1]-N-
{R]-1-methyl-4-aminobutytjbenzenesulfonamide with (S)-O-acetyl-mandelic chloride. Yield=64%; MS

(ESH), 555(M+H)T.




anot her enbodi nrent of the invention, .1 is a

I n accordance with still
substituted or unsubstituted polycyclic moiety. Thus J can Agueerigd ene,
contenplated for use

i ndene, napht hal ene, azul ene, and the like. Mieties
in this enbodi nent of the present invention include substituted or
unsubstituted- naphthal ene; preferred substituents are secondary and

tertiary ank B%es0301 73 PCT/US00/04560

EXA E 11
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[[(R)ydroxy] phenylmethyl] carbonyl]amino}-1(R)-
methylbutylibenzenesulfonamide

Cl _
cl N/\/\/

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[[(R)hydroxy]phenylmethyl]carbonyl]amino]-1(R)-
methylbutyli]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[(R)-
1-methyl-4-(acetylamino)butyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl}-N-
[R}-1-methyl-4-aminobutyl]benzenesulfonamide with (R)-O-acetyl-mandelic chloride, Yield=57%;

MS (ESI+), 555(M+H)™.

EXAMPLE 118
4-chlore-N-(2,5-dichlorophenyl)-N-[4-f{(1,1-dimethylethyD)carbenyllamino}]-1-
' methylbutyl]benzenesulfonamide

vl

Cl
CORe

0=8=0

Cl

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[(1, ! -dimethylethyl)carbonyl Jamino}-1-methylbutyl}-
benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyi]-N-[(R)-1-methyl-4-
(acetylamino)butyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl]-N-[R]-1-methyl-
4-aminobutyllbenzenesulfonamide with pivaloyl chloride. Yield=86%; MS (ESI+), SOSQM+H)*.




In accordance with yet another enbodi nent of the invention, J is
substituted or unsubstituted heterocycle optionally contaniigisepsoPr nore
doubl e bonds. Miieties contenplated for use in this enbodinment of the
t hi azol yl, thiazinyl,

invention include those where J is isothiazolyl,
t hi azepinyl, and the |I|ike, with substituted thiazolyl preferred.
WO 00/50391 74 PCT/US00/04560
EXAMPLE 119

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[(phenyl)carbonyljamino]-1-
methylbutyl]benzenesulfonamide

Cl
/C[ : H O
0=8=0

Cl
4-chloro-N-(2,5-dichiorophenyl)-N-{4-([(phenyl)carbonyl]amiro]-1(R)-methylbutyl]benzene-

sulforamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-{(R)-1-methyl-4-
(acetylamino)butyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl]-N-[R]-1-methyl-

4-ammobutyl}benzenesulfonamide with benzoyl chloride. Yield=84%; MS (ESI+), 525(M+H)*.

EXAMPLE 120
4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[(methoxy)carbonyl]amino]-1-
methylbutyl]benzenesulfonamide

Cl -
o Ny

0=8=0 O._

Ci

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[(methoxy)carbonyljamino]- [ (R)-methylbutyl]benzenc-

sulfonamide was prepared analogous to 4-chloro-N-{2,5-dichlorophenyl]-N-[(R)-1-methyl-4-

(acetylamino)butyl]benzenesuifonamide by reacting 4-chloro-N-{2,5-dichlorophenyl]-N-[R]-1-methyl-
4-aminobutyl]benzenesulfonamide with methyl chloroformate. Yield=96%; MS (ESI+), 479(M+H)*.




In still another enbodi ment of the invention, J is substituted or
unsubstituted aryl. Wien J is substituted, preferred subs2i fugust 2603 eti es

i nclude al kyl, -Oalkyl, -S-alkyl, -S-aryl, halogen, nitro and

trifluoromethyl. In yet another enbodi nent of the invention, J cooperates
with Eto forma substituted or
WO 00/56391 75 PCT/US00/04560
EXAMPLE 121

4-chloro-N-(2,5-dichlorophenyl)-N-[4-[{(1,1-dimethylethoxy)carbonyl]amino]-1-

methylbuatyl]benzenesutfonamide

a
LAk
Ci f?l/\//\/N\%

0=8=0 074

Cl

4-chloro-N-(2,5-dichtorophenyl)-N-[4-[[(1,1 -dimethylethoxy)phenyimethyl]carbonyljamino]-
1(R)-methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl}-N-
[(R)-1-methyl-4-(acetylamino)butyl]benzenesul fonamide by reacting 4-chloro-N-[2,5-dichlorophenyl}-
N-[R]-1-methyl-4-aminobutyl]benzenesulfonamide with di-tert-butyl dicarbonate. Yield=91%; MS

(ESI+), 521(M+ED)™.

XAMPLE 122
4-chlore-N-(2,5-dicklorophenyl)-N-{4-[{(phcnoxy)carbonyl] amino]-1-

methylbutyl]benzenesulfonamide
Cl
/@E - II;f! 0
Cl II\I/\\/\\/ \(
0=5=0 o@
o a

]

4-ch10ro—N—(2,5—dichloropheny1)-N—[4~[[(phcnoxy)carbonyl]a.mino]-l(R)-methy]butyl]benzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichloropheny!]-N-[(R)-1-methyl-4-
(acetylamino)butyllbenzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl}-N-[R]-1-methy!-
4-aminobutyl]benzenesulfonamide with pheny! chloroformate. Yield=82%; MS (ESI+), 541(M+H)*.




unsubstituted pol ycyclic noiety. Thus, J can be a fused noiety such as
substituted or unsubstituted bicyclic, or a substituted 021 Angush2003 ut ed
ring assenbly. Mieties contenplated for use in this enbodiment include
substituted and unsubstituted naphthal enyl and substituted and
unsubsti tuted bi phenylyl. 21 August 2003
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EXAMPLE 123
4—chloro—N—(2,S-diéhlorophenyl)-N—[4-[{(benzoxy)carbonyl]amino]-1-

methylbutyl}benzenesuifenamide
o]
BOSOUY:
N/\/\/N
0= S 0
4—chlorc-N—(2,5-dichlorophenyl)-N—[4-{[(benzyloxy)carbonyl]arnino]-I(R)—methylbutyl]—
benzenesulfonamide was-prepared analogous to 4-chloro-N-[2,5-dichlorophenyl}-N-{(R)-1-methy]-4-

(acetylamino)butyl]benzenesulfonamide by reacting 4-chloro-N-{2,5-dichiorophenyl]-N-[R]-1-methyl-
4-aminobutylfoenzenesulfonamide with benzyl chloroformate. Yield=81%: MS (ESIH), 555(M+H)*,

EXAMPLE 124
4-chloro-N-(2,5-dichtorophenyl)-N-[4-(2-isopre poxy-3,4-dioxo-1-cyclobutenyl)amine-1(R)-

methylbutyl]benzenesulfonamide

a_ :
g
0=§=0 o
¢
Cl

To a solution of 4-chloro-N-(2,5-dichloropheny!)-N-[(R)-1 ~-methyl-4-amincbutyl}benzene-
sulfonamide (0.207 g, 0.463 mmol) in THF (3 mL) was added 3,4-diisopropoxy-3-cyclobutene-1,2-
dione (0.0963 g, 0.486 mmol) dissolved in THF (2 mL) at 22 °C under nitrogen atmosphere. The
resulting mixture was allowed to stir at 22 °C for 12 h. The mixture was concentrated under reduced
pressure. Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0.135 gof .
4-chloro-N-(2,3-dichlorophenyl)-N-[4-(2-isopropoxy-3,4-dioxo-1 -cyclobutenyl)amine-1(R)-methyl-
butyl}benzenesutfonamide as a white solid in 50% yicld. MS (ESI) 559.2 (M+H).




WO 00/50391 9 PCT/ US00/ 04560 Those of skill in the art will recognize that
mul tiple isomers exist for a single chemcal fornula; eachl Afigusheog®ssi bl e
i someric forms of the various enpirical fornmulae set forth herein are

cont enpl at ed by
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EXAMPLE 125
4—-chloro-N-(S-chloro-2-ﬂuorophenyl)—N- [4-(2-isopropexy-3,4-dioxo-1-cyclobutenyl)amine-1(R)-

methylbutyl]benzenesulfonamide

F
e,
o NmNﬂ
0=8=0 O
<
cl

To a solution of 4-chloro-N-(5-chloro-2-fluorophenyl)-N-[(R)-1-methy!-4-aminobutyl]-
benzefiesulfonamide (0.185 g, 0.455 mmol) in THF (4 mL) was added 3 ,4-diisopropoxy-3-cyclobutene-
1,2-dione (0.0948 g, 0.478 mmol) dissolved in THF (2 mL) at 22 °C under nitrogen atmosphere. The
resulting mixture was allowed to stir at 22 °C for 12 h. The mixture was concentrated under reduced
pressure. Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0.182 gof
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[4-(2-isopropoxy-3,4-dioxo-1-cyclobutenyl}amine- 1(R)-
methyibutyl]benzenesulfonamide as a white solid in 74% yield. MS (ESI) 543.2 (M+H).

_ EXAMPLE 126 .
4-chloro-N-(2,5-difluorophenyl)-N- [4—(2—isopropoxy-3,4-diox0-I-cyclobutenyl)amiue—]([{)-

methylbutyl]benzenesulforamide

F_
F N AN ﬁ
0=5=0 o)

Cl
To a solution of 4-chloro-N-(2,5-difluorophenyl)-N-[(R)-1-methyl-4-aminobutyl]benzene-

sulfonamide (0.243 g, 0.635 mmol) in THF {7 mL) was added 3,4-diisopropoxy-3-cyclobutene-1,2-
dione (0.138 g, 0.698 mmol) dissolved in THF (3 mL) at 22 °C under nitrogen atmosphere. The

resulting mixture was allowed to stir at 22 °C for 12 h. The mixture was concentrated under reduced
pressure. Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0.135 g of
4-chloro-N-(2,5-difluoropheny!)-N-[4-(2-isopropoxy-3,4-dioxo-1-cyclobutenyl)amine- 1(R)-
methylbutylJbenzenesulfonamide as a white solid in 47% yield. MS (ESI) 527.2 (M+H).




the invention. Those of skill in the art recognize that invention conpounds
may contain one or nore chiral centers, and thus can exi si1 AsgusB2eud C

m xtures as well as in individual enantioneric forns. For many
applications, it is preferred to carry out stereosel ective syntheses and/ or

to subject the reaction product
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XAMPLE 127
4—chloro~N-(2,S-dichIorophenyl)—N—[4-(2-isopropoxy-3,4-dioxo-1-cyclabutenyl)amine—l R

methylpropyl]benzenesulfoenamide

cl _ 2
O b
Cl Q‘/\/\N
0=8=0 H :i\ﬁ
cl

To a solution of 4-ch10ro—N—(2,5~dich10rophenyl)—N—[(R)—1-mel‘hyl—3—aminopropyl]benzene-
sulfonamide (0.328 g, 0.805 mmol) in THF (6 mL) was added 3,4-diisopropoxy-3-cyclobutene-1,2-
dione (0.176 g, 0.885 mmol) dissolved in THF (2 mL) at 22 °C under nitrogen atmosphere, The
resulting mixture was allowed to stir at 22 °C for 12 h. The mixture was concentrated under reduced
pressure. Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0.185 gof
4-chloro-N-(2,5-dichlorophenyl)-N-[3-(2-isopropoxy-3,4-dioxo-1 -cyclobutenyl)amine-1(R)-
methylpropyl]benzene-sulfonamide as a white solid in 80% yield. MS (ESI) 545 (M+H).

EXAMPLE 128
4—chloro-N—(5—chloro-2—ﬂuorophenyl)—N—[4-(2~is0propoxy—3,4—diox0-l~cyclobutenyl)amine-l(l{)-

methyipropylibenzenesulfonamide

Ci

To a solution of 4-chioro-N-(5-chloro-z—ﬂuorophcnyl)—N~[(R)—1—meﬂ1y[—3—amin0propyl]-
benzenesulfonamide (0.3 89 g, 0.995 mmol) in THF (7 mL) was added 3,4-diisoproppxy-3-cyclobutenc—
1,2-diene (0.217 g, 1.09 mmol) dissoived in THF (3 mL) at 22 °C under nitrogen atmosphere. The
resulting mixture was allowed to stir at 22 °C for 12 h. The mixfure was concentrated under reduced
pressure. Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0.243 g of
4-chloro-N-(5—chloro-2-ﬂuorophenyl)—N—[3-(2-isopropoxy—3,4-dioxo-1 -cyclobutenyl)amine-1(R)-
methylpropyl]benzenesulfonamide as a white solid in 46% yield. MS (ESI) 529.1 (M+H).




to appropriate purification steps so as to produce substantially optically
pure nmaterials. Suitable stereoselective synthetic proced2tasgisproos
producing optically pure materials are well known in the art, as are
procedures for purifying racemc mxtures into optically pure fractions.

Those of skill in the art will further recognize that invention conpounds
may exi st 1 fgaelsysepr phi c forns wherei n79a conpound is PCT/USO0/04560
EXAMPLE 129

4-chloro—N—(2,5—diﬂuorﬂphe'nyl)-N—[4—(2-isopropoxy—3,4~dioxo-l-cyclobutenyl)amine-l(R}-

methylpropyl]benzenesulfonamide

Ct

To a solution of 4—chIoro-N—(2,5-diﬂuorophenyl)-N—[(R)-1-methy1-3~aminopropyl]benzene-
sulfonamide (0.401 g, 1.07 mmol) in THF {6 mL) was added 3,4-diiswropoxy-é—cyclobutene—l,2—dionc
(0.233 g, 1,18 mmol) dissoived in THF (4 mL) at 22 °C under nitrogen atrnosphere. The resulting
mixture was allowed to stir at 22 °C for 12 h. The mixture was concentrated under reduced pressure.
Silica gel chromatography (3:7 ethyl acetate:hexanes) of the concentrate afforded 0,392 g of 4-chloro-
N-(2,5-difluorophenyl)-N-{3-(2-isopropoxy-3,4-dioxo-1-cyclobutenyl)amine-1 (R)-methylpropyl]-
benzenesulfonamide as a white solid in 71% yield. MS (ESI) 513.1 {(M+H).

EXAMPLE 130
4-chloro-N-(2,5-dichlorophenyl)-N- [3-[2-[4-chlore-N-(2,5-dichlorophenyl)-N-[(3-amino)-1(R)-
methylpropylibenzenesulfonamide}-3,4-dioxo-1-cyclobutenyljamine-1 ®)-

methylpropyl]benzenesulfonamide

JO O]\;fo CI]Q
Cl N N/\/LN ci
H H 1
0=5=0

0=8=0

Ci Cl

To a solution of 4-chloro-N~(2,5-dichlorophenyl)-N-[(R)-1-methyl-4-aminobutyl Jbenzene-
sulfonamide (0.125 g, 0.367 mmol) in methanol (3.0 mL) was added 4-chloro-N-(2,5-dichlorophenyl)-
N-{4-(2-isopropoxy-3,4-dioxo-1-cyclobutenyl)amine- 1{R)-methylpropyl]benzenesulfonamide (0.167 g,
0.306 mmol) at 22 °C. The resulting mixture was heated to reflux for 12 hours. The desired compound
precipitated while the mixture cooled to 22 °C. The mixture was filtered, washed with ethyl acetate (4
mL X 2}, and dried under reduced pressure to afford 0.140 g of 4-chloro-N-(2,5-dichlorophenyl)-N-[3-
[2-[4-chloro-N-(2,5-dichlorophenyl)-N-[(3-amino)-1(R)-methylpropylJbenzenesulfonamide]-3,4-dioxo-




capabl e of crystallizing in different forms. Suitable methods for
identifying and separating polynorphisns are known in the2fahdgust 2003
accordance wi th another enbodi ment of the present invention, there are
provi ded pharnmaceutical conpositions conprising sul fonam de conpounds as
descri bed above, in conbination with

WO 80/50391 80 PCT/US00/04560

1-cyclobutenyljamine-1(R)-methylpropyljbenzenesulfonamide as a white solid in 52% yield. MS (ESD
893.1 (M+H).

EXAMPLE 131
4—chloro-N—(S-chloro-Z-ﬁuorophenyl)-N—[3-[2-[4—chloro~N-(5—chioro—2—ﬂuorophenyl)—N—[(3—
amino)-1(R}-methylpropyllbenzenesulfonamide]-3 y4-dioxo-1-cyclobutenyljamine-1{R)-

methylpropyl]benzenesulfonamide

0=85=0

0=$=0

¢ cl

To a solution of 4-chloro-N-(5-fluoro-2-chlorophenyl)-N-[(R)-1-methyl-4-aminobutyl]-
benzenesulfonamide (0.189 g, 0.483 mmol) in methanol (4.0 mL) was added 4-chloro-N-(5-fluoro-2-
chlorophenyl)-N-[4-(2-isopropoxy—3,4-dioxo—1—cyclobutenyl)—amine-I(R)—
methylpropyl]benzenesulfonamide (0.214 g, 0.403 mmol) at 22 °C. The resulting mixture was heated
to reflux for 12 hours. The desired compound precipitated while the mixture cooled to 22 °C. The
mixture was filtered, washed with ethyl acetate (4 mL X 2), and dried under reduced pressure to afford
0.174 g of 4-chloro-N-(5 -chloro-2-fluorophenyi)-N-[3-[2-[4-chloro-N-(5-chloro-2-fluorophenyl)-N-{(3-
amino)-1(R)-methylpropyl]benzenesuifonamide]-3,4-dioxo-1-cyclobutenyljamine-1 (R)-
methylpropylJbenzenesulfonamide as a white solid in 50% yield. MS (ESI) 861.1 {M+H).




pharmaceutically acceptable carriers. Optionally, invention conpounds can
be converted into non-toxic acid addition salts, dependi ng Augush2003
substituents thereon. Thus, the above-described conpounds (optionally in
conbi nati on with pharnmaceutically acceptable carriers) can be used in the
manuf acture of nedicanments useful for the treatnent of a variety of

i ndi cat i onswo oo/so391 81 PCT/US00/04560

EXAMPLE 132
4-chloro-N-—(2,5-diﬂuorophenyl)-N—[3-[2—[4-chIoro-N-(2,5-diﬂuorophenyl)-N-[(S-amino)-I(R)-
methyipropyllbenzenesulforamide]-3,4-dioxo-1-cyclobutenyljamine-1(R)-

methylpropyl]benzenesulfonamide

F/C[Tﬂ/\/\Nj:[N/\/LNj@\F
0=8=0 H H 0=8=0
Cl Cl

To a solution of 4-chlore-N-(2,5-difluorophenyl)-N-[(R)-1-methyl-4-amincbutyi}-benzene-
sulfonamide (0.140 g, 0.374 mmol) in methanol (3.0 mL) was added 4-chloro-N-(2,5 -diflucrophenyl)-
N-{4-(2-isopropoxy-3,4-dioxo-1-cyclobutenyl)amine-1(R)-methylpropyl]benzencsul fonamide (0.159 g,
0.311 mmol) at 22 °C. The resulting mixture was heated at reflux to 12 hours. The desired compound
precipitated while the mixture cooled to 22 °C . The mixture was filtered, washed with ethyl acetate (3
mL X 2), and dried under reduced pressure to afford 0.124 g of 4-chloro-N-(2,5-difluorophenyl)-N-[3-
[2-[4-chloro-N-(2,5-diflucrophenyl)-N-[(3-amino)-1(R)-methylpropyl]benzenesul fonamide}-3,4-dioxo- A
1-cyclobutenyl]amine-1(R)-methylpropyl]benzenesulfonamide as a white solid in 48% yield. MS (ESI)
827.2 (M+H)

LXAMPLE 13
4-chiore-N-{5-chloro-2-(hydroxymethyl)phenyl]-N-[4-(ethylthic)]-1-(R )-

methylbutyl]benzenesulfonamide

To a2 solution of 4-chloro-N-[5-chioro-2-{acetoxymethyl)phenyl}-N-[(R)-1-methyl-4-
bromobutyl-benzenesulfonamide (0.650 g, 1.24 mmol) in tetrahydrofuran (2 mL) was added sodium
thioethoxide (0.115 g, 1.36 mmol) under nitrogen at 0 °C. The mixture was stirred ovemnight at 22 °C.




"Pharmaceutically acceptable salt"” refers to a salt of the conpound used
for treatment which possesses the desi red pharmacol ogi cal 2aAtgust oRENd
which is physiologically suitable. The salt can be fornmed with organic
acids such as acetate, adipate, alginate, aspartate, benzoate,
benzenesul fonate, butyrate, citrate, canphorate, canphorsulfonate,

cycl opent angploggisgnat e, di gl uconate, %gdecyl sul f at e, PCT/US00/04560

The mixture was quenched with 2M NaOH (3 mL), extracted with ethyl ether (2 x 20 mL), dried over
Na;S0y, and filtered. The organic solvent was concentrated under reduced pressure. Silica gel
chromatography (1:9 ethyl acetate:hexanes) afforded 0.500 g of 4-chloro-N-[5-chloro-2-
(hydroxymcthyl)phenyl]-N—[4—(ethy1thio)]-1-(R)-methylbutyl]benzenesulfonamidc as a yellow oil in
87% yield. MS (ESI+), 462(M+H)+.

EXAMPLE 134
4—chloro~N—[5-chloro-2-(hydroxymethyl)phenyl]—N~[1(R)—methyl~(4—
methylthic)butyl]benzenesulfonamide

OH

,Cfs
4-chloro-N-{5 -chloro~2~(hydroxymcthyl)phcny]}-N—[4-(mcthy1thio)]— I-(R)-methylbutyl]-

benzenesulfonamide was prepared analogous to 4-chloro-N-{5 -chloro-2-(hydroxymethyl)phenyl}-N-{4-
(ethylthio)]-1-(R)-methylbutylJbenzenesulfonamide by _ reacting 4-chloro-N-[5-chloro-2-

ol
A

(acetoxymethyl)phenyi]-N-[(R)-1 ~methyl-4-bromobutyl-benzenesulfonamide with sodium
thiomethoxide. Yield=77%; MS (ESI+), 448(M+H)+.

EXAMPLE 135
4~chlor0-N—[S-chloro-z-(hydroxymethyl)phenyl}-N-[1(R)-methyl—(4-[(l-
methylethyl)thiojbutylbenzenesulfonamide

4-chloro—N—[5—chloro-2—(hydr0xymcthyl)phenyl]-N~[( l-methylethyl)thio]-1-(R)-methylbutyl]-
benzenesulfonamide was prepared analogous to 4-chloro-N—[5—chloro—z—(hyd:oxymethyl)phenyl]-N-[4—
(ethylthio)}- 1-(R)-methylbutyl|benzenesulfonamide by reacting 4-chloro-N-[5-chloro-2-
(acetoxymethyl)phenyl]-N-[(R)- 1-methyl-4-bromobutyl-benzenesulfonamide with sodium thio-iso-
propoxide. Yield=84%; MS (ESI+), 476(M+H)+.




et hanesul fonate, fumarate, gl ucoheptanoate, glycerophosphate, heptanoate,
hexanoate, 2-hydroxyethanesul fonate, |actate, nualate, nalZahgyust 2003

nmet hanesul f onat e, 2-napht hal enesul fonate, nicotinate, oxalate, tartrate,
t ol uenesul fonate, undecanoate, and the |like. The salt can al so be forned
wi th inorganic acids such as sulfate, bisulfate, chlorate, perchlorate,
hem sul f at ayo bygsgfchl ori de,
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EXAMPLE 136
4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[1(R)-methyl-(4-[(1,1-

dimethylethyl)thio|butyljbenzenesulfonamide

4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl}-N-[ 1 (R)-methyl-(4-{(1,1-
dimethylethyl)thio]butylJbenzenesulfonamide was prepared analogous to 4-chloro-N-[5-chloro-2-
{hydroxymethyl)phenyl]-N-{4-(ethylthio)]-1-(R)-methylbutyl]benzenesulfonamide by reacting 4-
chloro—N—[5—chloro-2-(acetoxymethy])phenyl]-N—[(R)-1-methyl—4—bromobutyl-bcnzencsulfonamide
with sodium thio-tert-butoxide. Yield=84%; MS (ESI+), 490(M+H)+.

EXAMPLE 137
4-chloro—N—-[S-ch[oro-2—(hydroxymethyl)phenyl]-N—{l(R)—methyl-(4—
phkenyithio)butyl]benzenesulfonamide

OH

Cl

N
1
jop
B
Gl

oFi
‘/3/"’”
w

O

4-chlor0-N-[5—chIoro—Z-(hydroxymethyl)phcny]]—N—[4-(phcnylthio)]—I—(R)-melhylbutyi]-
benzenesulfonamide was prepared analogous to 4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[4-
(ethylthio)]-1-(R)-methylbutylJbenzenesulfonamide by reacting 4-chloro-N-[5-chloro-2-
(acetoxymethyl)phenyl]-N-[(R)- |-methyl-4-bromobutyl-benzenesulfonamide with sodium
thiophenoxide. Yield=79%; MS (ESI+), 510(M+H)+. |




' hydr oi odi de, and the like. In addition, the salt can be
Pg?:rggr\cl)m_n}[ ﬂeé bgse salt, including ammoniumsalts, alkali2h&tgistg@3s such
as sodirumsalts, potassiumsalts, and the |like; alkaline earth netal salts
such as calciumsalts, magnesiumsalts, and the |like; salts with organic
bases such as' dicycl ohexylam ne salts, N-nethyl-D-glucam ne,
phenyl et hyl amiongszeand t he |ike; and saflgét S Wth am no PCT/US00/04560

EXAMPLE 138
4-ethylthio-N-[S-chloro-2—(hydroxymethyl)phenyl]~N-[1(R)-methyl—(4-
ethylthio)butyltbenzenesulfonamide

. To a solution of 4-ch10r0-N—[5-chloro.-.2-(acetoxymethyl)pheny]}-N—[(R)—1-methy]-4-
bromobutyllbenzenesulfonamide (1.00 g, 1.91 mmol) in DMF (4 mL) was added sodium thioethoxide
(0.535 g, 7.63 mmol) under nitrogen at 0 °C. The mixture was stirred oveinight at 22 °C. The mixture
was quenched with H;O (3 mL), extracted with ethyl ether (2 x 20 mL), dried over Na,SQ;, and
filtered. The organic solvent was concentrated under reduced pressure. Silica gel chromatography (1:9
ethyl acetatethexanes) afforded 0.123 g of 4-ethylthio-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-{4-
(ethylthio)]-1-(R)-methylbutyl]benzenesulfonamide as a yellow oil in 14% yield. MS (ESI+), 488
(M+H)+,

EXAMPLE 139
4-chloro-N-{5—chloro-2—(hydroxymethyl)phenyl}-N-[4-[ethyl}sulfonyl]—l~(R)-methylbutyl]

benzenesulfonamide
OH
= -

Cl f"J

=0
o
Cl oasj




acids such as arginine, lysine, and the like. Sulfonanm de conpounds as
described above can be readily prepared using synthetic ch&hfidqysy2003

t echni ques known to those of skill in the art. See the Exanples section
herein for detailed description of nunerous exenplary synthetic protocols.

WO 06/50391 85 PCT/US00/04560

4-chloro—-N—[5-ch!oro-2-(hydroxymethyl)phenyl}-N—[4-(ethyl)sulfinyll]-l-(’R)—
methylbutyl]benzenesulfonamide

To a solution of 4—ch10ro—N—[5nch]oro-2-(hydroxymethyl)phenyl]-N-[4—(ethylthi0)]—I-(R)-
methylbutylJbenzenesulfonamide (0.088 g, 0.190 mmol) in CH2CI2 (2 mL) was added 80% 3-
chIorc;peroxybczoié acid (0.062 g, 0.285 mmol) at 0 °C. Stirring was continued for 2 h at 22 °C. The
mixture was quenched with H20 (10 mL), extracted with CH;Cl, (2 x 20 mL), dried over Na,SO,, and
filtered.  Solvent was concentrated under reduced pressure to afford a yellow oil.  Silica el
chromatography (2% methanol:CH,Cl,, 5% methanol:CH,Cl;) gave 48.7 mg of 4-chloro-N-[5-chloro-
2-(hydroxymethyl)phenyl]—N-[4-[(ethy1)su1fonyl]—1-(R)—methylbuty] benzenesulfonamide in 52% yield
and 398mg  of 4—ch10ro-N-[5-chloro-2-(hydroxymethyl)phenyl]—N—[4- [ethyl)sulfinyi]-1-(R)-
methylbutyllbenzenesulfonamide in 44% yield; MS (ESI) 494 (M+1); MS (ESI) 478 (M+1).

EXAMPLE 140
4-chloro-N- [S-ch[oro~2—(hydroxymethyl)phenyl]-N—[I(R)—methyl—(d-
methylsulfinyl)butyl]benzenesulfonamide

OH
cl N 3
%0
/O_
cl *s

4-chloro-N-[5 -chlor0-2-(hydroxymethyl)phcnyl]-N-[ i (R)-methyl~(4~methyl-sul ﬁnyl)butyf]-
benzenesulfonamide was prepared analogous to 4-chloro—N—[5-chloro-2—(hydr'oxymethyl)phenyl}—N-[4-
(cthyDsulfinyl)-1-(R)-methylbutyl}benzenesul fonamide by  reacting  4-chloro-N-[5-chloro-2-
(hydroxymethyl)phenyl]-N-[4-(methy]thio)]-1-(R)-methylbutyl]benzenesulfonamide with 3-
chloroperoxybezoic acid. Yield=61%; MS (ESI+), 464(M+H)+.




[ [ t hod of
21 August 2003 10 The present invention further relates to a ne
nmodul gti ng the level of Anyloid Precursor Protein (APP). ZThaugmsboos
i ncludes contacting APP with at |east one sul fonam de
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EXAMPLE 141
4-chlore-N- [S-chl'oro-Z-mydroxymethyl)phenyl]-N -[1(R)-methyl-(4-
methylsulfonyh)butyl|benzenesulfonamide

OH

,'”I

) 4—chlor0-N—[5-chloro-2-(hydroxymethyl)phcnyl]-N—[I(R)—methyl-(4-mcthylsulfonyl)butyl]-
benzenesulfonamide was prepared analogous to 4—chIoro—N-[5—chlor0—2—(hydroxymethyl)phenyl]—N-[4-
[ethyl)sulfonyl]—1—(R)—methylbutyl]bcnzenesulfonamide by  reacting  4-chloro-N-[5-chloro-2-
(hydroxymethyl)phenyl]-N-[-(methylthio)]-1 ~(R)-methylbutyl]benzenesulfonamide with 3-
chloroperoxybezoic acid. Yield=71%; MS (EST+), 480(M+H)+.

EXAMPLE 142
4-ch]0ro-N-[5-chloro-2-{hydroxymethyl)phenyl]-N—[1(R)-methyl~(4-[(1—
methylethyl)sulfinyl]butyl]benzenesulfonamide

OH

"ty

Ci f}l
S

\\=O
l :] o
Cl *g7

4-chloro-N-[5 ~chloro-2-(hydroxymethyl)phenyi]-N-(1 -methylethyl)sulfinyl]-1-(R)-
methylbutyiJbenzenesulfonamide  was prepared  analogous fo  4-chloro-N-[5-chloro-2-
[hydroxymethyl)pheny]]~N-[4-(ethy1)sulﬁnyi]—1-(R)—methj;lbutyl]benzenesulfonamicie by reacting 4-
>hioro-N-[5 -chloro-2-(hydroxymethyi)phenyl]-N-[(1 -methylethyl)thio]- 1-(R)-methylbutyi)benzene-
sulfonamide with 3-chloroperoxybezoic acid. Yield=43%; MS (ESI+), 492(M+H)+.

P



conpound according to the invention. As enployed herein, the phrase

"nmodul ating the level of' refers to altered |levels of praeimuwo20dsgmt the
l evel is different as a result of enploying the invention when conpared to
the | evel without enploying the invention nethod. Mdul ating the | evel of
APP includes the suppression or augnentation of the |evel of any one of a

number of ARR¢psRsei ns such g7 PCT/US00/04560

EXAMPLE 143
4-chloro—N—{5-chloi-o-2-(hydroxymethyl)phenyl] -N-[1(R)-methyl-(4-[(1-
methylethyl)sulforyl]butyl]benzenesulfonamide

OH

“tyy

Ci

h
o
o
cl -4
O/ \‘/

) 4-chloro-N-[S-chlor0-2-(hydroxymethyl)phenyl]-N-[(l-methylethyl)sulﬁnyl]-1-(R)-
methylbutylJbenzenesulfonamide  was  prepared analogous  to  4-chloro-N-{5-chloro-2-
(hydroxymethyl)phcny]}-N—[4-(ethyl)sulfonyl]-1-(R)—methylbutyl]benzenesulfonamide by reacting 4-
chloro-N- [5-chloro-2-(hydroxymethyl)phenyl)-N-[(1 -methylethyl)thio]-1-(R)-methylbutyl}benzene-
sulfonamide with 3-chloroperoxybezoic acid. Yield=46%; MS (ESI+), 508(M-+H)+,

EXAMPLE 144
4-chlor0—N-—[S-chloro—2-(hydroxymethyl)phenyl}-N—[I(R)-methyl-(ti—[(l,1-
dimethylethyl)sulfinyl|butyl]benzenesulfonamide

OH

"ty

o

i
IO
o
cl +S/\F

4-chloro-N-{5-chloro-2-(hydroxymethyl)phenyt}-N-{1 (R)-methyl-(4-[(1,1-
dimethylethyl)sulfinyljbutyl}benzenesulfonamide was prepared analogous to 4-chloro-N-{5-chloro-2-
(hydroxymethyl)phenyl}—N—[4-(cthyl)su!ﬁnyl]—1~(R)—mcthylbutyl]bcnzenesulfonamidc by reacting 4-
chloro-N—[S-Chloro-2-(hydroxymethyl)phcnyl]-N—[1(R)—methyl-(4-[( 1,1-dimethylethyl)thio)butyll-
benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=50%; MS (ESI+), 506(M+H)+.




as a full-length APP, APP proteins having deletions, additions, or
substitutions of am no acids APP proteins that are fragmentsudfst 2003

full-l1ength APP protein, soluble APP (s-APP), insoluble APP, and the IiKke.

Exenpl ary APP proteins include APPno, APP751, APP6954 APP6701671,
APP6?016711717, sSAPP, a- sSAPP, or (3-sAPP, and the Ilike.
' WO 00/50391 38 PCT/US00/04560

EXAMPLE 145
4-chloro-—N—[S-chloro-2-(hydroxymethyl)phenyl]—N-[1(R)-methyl-(4—{ (1,1-
dimethylethyl)suifonyl|butyl]benzenesulfonamide

o
7
/rS/

o \l<

4-chloro-N-[5-chloro-2-(hydroxymethyl)pheny1]-N-[1(R)-methyl-(4-[(1, I-
dimethylethyl)sulfonyl]butyllbenzenesulfonamide was prepared analogous to 4-chloro-N-[5-chloro-2-
(hydroxymethy[)phcnyi]-N—[4-(ethy1)sulfonyl]-1-(R)—mcthylbutyl]benzenesulfonamide by reacting 4-
chloro-N-[5-chloro-2-(hydroxymethyljphenyl]-N-[1 (R)-methyl-(4-[(1,1-dimethylethy!)thio]butyl]-
benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=41%; MS (ESI) 522 (M+1).

EXAMPLE 146
4-ethylsuifonyl-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[1 (R)-methyl-(4-
ethylsulfonyl)butyl)benzenesulfonamide

S
of j i
To a solution of 4-ethylthio-N-{5-chloro-2-(hydroxymethy!l)phenyl]-N-[ I (R)-methyl-(4-
ethylthio)butyljbenzenesulfonamide (0.123 g, 0.267 mmol) in CH,Cl, (3 mL)-was added 80% 3-
chloroperoxybezoic acid (0.231 g, 1.07 mmol) at 0 °C. Stirring was continued for 2h at 22 °C. The
mixture was quenched with H20 (10 mL), extracted with CH,Cl, (2 x 20 mL), dried over Na,SQ,, and
filtered. Solvent was concentrated under reduced pressure to afford a yellow oil. Silica gel
chromatography (2% methanol:CH,Cl,, 5% methanol:CH,Cl,) gave 99.3 mg of 4-ethylsulfonyl-N-[5-
chioro-2-(hydroxymethy!)phenyl]-N-[ 1{R)-methyl-(4-ethylsul fonyl}butyljbenzenesulfonamide in 71%
yield. MS (ESH), 569(M+NH3)+.




: : : : : : the use
Accordingly, in another aspect of the invention there is provided
of a congoﬁnd of the invention for the manufacture of a rRldf\equsbR@03F or
nmodul ating the level of Anyloid Beta Precursor Protein (APP). A variety of
APP proteins are found in neural and non-neural tissues. APPno and APP751
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EXAMPLE 147

4-chlor0—-N-I2,5—dichlurophenyli-N—[4—(ethylthio)]-I(R) —methylbutyl] benzenresulfonamide

Cl S

To a solution of NaH (0.025g, 1.03 mmol) in tetrahydrofuran (2 mL) was added ethanethiol
(0096 g, 154 mmol), followed by 4-chloro-N-[2,5-dichloropheny!]-N-[(R)-1-methyl-4-
bromobutyllbenzenesulfonamide (0?500 g 1.03 mmol) under nitrogen at 0°C. The reaction was stirred
overnight at 22 °C. The mixture was quenched with H,0 (3 mL), extracted with ethyl ether (2 x 10
mL), dried over Na,80,, and filtered. The organic solvent was concenirated under reduced pressure,
Silica gel chromatography (1:9, ethyl acetate:hexanes) afforded 0.460g of 4-chloro-N-{2,5-
dichlorophenyl}—N—[4-(ethylthio)}—1—(R)-methylbu!.yl]benzenesulfonamidc as a yellow oil in 59% vyield.
LC/MS 466.

EXAMPLE 148
4-chloro-N—[2,5—dichlorophenyl]—N~[1(R)-methyl-(4-methylthio)butyl]benzenesuifonamide

L

iy

N
§=0

Cl )

~

4-chloro—N—[2,S-dichlorophenyl]—N—[I(R)—methyI-(4—methylthio)butyl]benzenesulfonamide was
prepared  analogous to  4-chloro-N-[2,5 -dichlorophenyl}-N-{1 (R)-methyl-(4-cthylthio)buty]]-
benzenesulfonamide by reacting 4-ch10ro-N~[2,5—dichlorophenyl]—N—[(R)—I—methyl~4-bromobutyl]-
benzenesulfonamide with sodium thiométhoxide. Yield=100%; MS (ESI+), 452(M+H)+.




w | d-type APPs of 770 and 751 am no acid residues, respectively, that are
found in non-neural tissues. APP6g5wc is an APP of 695 resiAlupst 2dog s
expressed in neurons. APP6701671 is human APP, 695 residues in |ength,
that has mnmutations at codons 670 and 671 (Swedi sh doubl e nutation).
APP67016711717 is simlar to APP6701671 with an additional nutation at

codon 717 (Ghroolsedor Val ). sAPP %0 PCT/US00/04560

EXAMPLE 149
4-chloro-N-[2,5-dicklorophenyl]-N-[1(R)-methyl-(4-[(1-
methylethyl)thio}butyl}benzenesulfonamide

X
Cl I}i L
S=0
\)
L
Ci S

4-chloro-N-f2,5-dichloropheny!]-N-[ 1(R)-methyl-(4-[(1 -methylethyl)thio]butyljbenzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichiorophenyl]-N-[ 1(R)-methyi-(4-
ethylthio)butyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl]-N-[(R)-1-methyl-4-
bromobutyl]benzenesulfonamide with sodium thio-iso-propoxide. Yield=100%; MS (ESIt+), 478(M-
H)+.

EXAMPLE 150
4-chloro-N-[2,5-dichloropheny}]-N-{ 1(R)-methyl-(4-[(2-
methylpropyl)thio)sulfonyljbutyl]benzeresuifonamide
Ci

o

5=0
L
4-ch10ro-N-[2,5-dichloropheny1]—N-[1(R)-methy]—(4-[(2~mcthylpropyi)thio)sulfonyl]butyl]~
benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[ 1(R)-methyl-(4-
ethylihio)butyl}benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl}-N-{(R)-1-methyl-4-
bromobutyljbenzenesulfonamide with sodium thio-iso-butoxide. -Yield=100%; MS (ESI+),
494(M+H) T,




is soluble APP, a-sAPP is an a-secretase-cleaved soluble APP and (3-sAPP is
a (3-secretase- cleaved APP. The present invention al so relfatsgmst 2008t hods
of treating a wide variety of disease conditions, said method conprising
adm nistering to a patient in need thereof a therapeutically

WO 00/50391 91 PCTAIS00/04560

EXAMPLE ]51
4-chloro-N-[5-chloro-2-fluorephenyl]-N-| 1(R)-methyl-(4-methylthio)butyl|benzenesulfonamide

4-chloro-N-[5-chioro-2-fluorophenyl]-N- [4-(methylthio)]-1-(R)-methylbutyl]benzene-
sulfonamide was prepared analogous to 4—ch10ro-N—[2,S—dichlorophenyI]—N-[4-(cthylthio)]—1—(R)-
methylbutyl]benzenesulfonamide by reacting 4-chloro-N-[5-chloro-2-fluorophenyl]-N-[(R)- I -methyl-4-

bromobutyl]benzenesulfonamide with sodium thiomethoxide. Yield=98%; MS (ESI+), 436(M+H)™.

EXAMPLE 152
4-chlor0—N-[S-Chloro-2-ﬂuorophenyl]-N—[1(R)-methyl—(4—ethylthio)butyl]benzenesulfonamide
F

gy

al
O

N

!

S

SR
Cl S

“l

4-chloro-N-{5-chloro-2-fluorophenyl]-N-{4-(ethylthio)]-1 -(R)-methylbutyl]benzene-
sulfonamide was prepared analogous to 4-chloro-N-{2,5-dichlorophenyl]-N-[4-(cthylthio)]-1-(R)-
methylbutyl]benzenesulfonamide by reacting 4-chloro-N-[5-chloro-2-fluoropheny!]-N-{(R)- I-methyl-4-
bromobutyl]benzenesulfonamide with sodium thioethoxide. Yield=92%; MS (ESI+), 450(M+H)+.

EXAMPLE 153
4—chlnro-N-[2,S~difluorophenyl}~N—[1(R)—methyl—(4-methylthio)butyi]benzenesulfonamide




ive ampunt of at |east one of the sulfonam de conpounds described
ﬁgﬁgf;. Thus, in accordance with another aspect of the invZinhugust20Ee is
provided the use of a conpound of the invention for the manufacture of a
medi cament for treating disease conditions. According to a further aspect
of the invention there is provided the use of a conpound of the

WO 00/56391 92 PCT/USDH0/04560

4-chioro-N-[2,5-difluoropheny!]-N-[1 (R)-methyl-(4-methylthio)butyljbenzenesulfonamide was
prepared  amalogous  to 4-chlor0-N—[2,5—dichlorophenyl]-N—[4—[eﬂ1yl)thi0}-1-(R)-methylburyl]—
benzenesulfonamide by reacting 4—chloro~N—[2,5-diﬂuoropheny1]—N-[(R)-1-mcthyl-4-bromobuty1}-
benzenesulfonamide with sodium thiomethoxide. Yield= 97%; MS (ESI+), 420 (M+H)+.

EXAMPLE 154
4—chlorn—N—[2,5—diﬂu0r0pheny!]-N—[1(R)—methyl-(4-ethylthio)butyl]benzenesulfonamide

A,

i
oL
Cl 5\]

4-chloro-N-{2,5-difluorophenyl}-N-[ 1 (R)-methyl-(4-ethylthio)butylJbenzenesulfonamide  was
prepared  analogous to 4-chloro-N-[2,5-dichlorophenyl]—N-[4-(ethy1)thio]—1-(R)-methylbutyl]-
benzenesulfonamide by reacting 4-chloro-N—[2,S-diﬂuorophenyl]—N—[I(R)-methyl-(4-brom0)butyl]-
benzenesulfonamide with sodium thioethoxide. Yield= 96%; MS (ESI+), 434(M+H)+.

“ayy

EXAMPLE 155
4—chioro-N—[Z,S-diﬂuorophenyl]-N—[l(R)-methyl—(4—[{l-
mtethylethyl)thio]butyl]benzenesulfonamide

Cl 87/

4—ch10ro—N—[2,5-diﬂuorophenyl]-N-[I(R)~methy1—(4—[(1-methylethyl)thio]butyl]benzene-
sulfonamide was prepared analogous to 4-chloro—N-[2,S-dichlorophenyl]—N-[fi-(ethyl)thio]-1-(R)—
methylbutylJbenzenesulfonamide by reacting  4-chloro-N-{2,5-difluorophenyl}-N-[(R)- 1-methyl-4-

bromobutyljbenzenesulfonamide with sodium thio-iso-propoxide. ~ Yield= 89%; MS (ESI+),
A48(M+H)+.




I nvention for the manufacture of a nedicament for preventing di sease
conditions in a subject at risk thereof. - According to @1fauguberoodspect
of the invention there is provided the use of a conpound of the invention
for the manufacture of a medi canment for decreasing production of anyloid (3
protein (AP). .

WO 00/50391 93 PCT/US00/04560

EXAMPLE 156
4-chloro-N;[2, S-dichlorophenyl|-N-{4-{ethyl)sulfinyl}-1-( R )-methylbutyl|benzenesulfonamide

4-chloro-N-{2, 5-dichlorophenyl]-N-[4-(ethyl)sulfonyl]-1-( R )}-methylbutyl]

benzenesulforamide

C

,,S”O
9

To a solution of 4-chloro-N-[2,5-dichiorophenyl }-N-[4-(ethylthio)]- 1-(R)-
methylbutyl]benzenesulfonamide (0.460 g, 0.600 mmol) in CH,Cl, (6 mL) was added 80% 3-
chloroperoxybezoic acid (0.166 g, 0.957 mmol) at 0 °C. Stirring was continued for 2 h at 22 °C. The
mixture was quenched with Ho0 (10 mL) extracted with CH2Ci2 (2 x 10 mL), dried over Na,S80,, and
filtered. Solvent was concentrated under reduced pressure to afford a yellow oil. Silica gel
chromatography (2% methanol:CH;Cl,, 5% methanol:CH,Cl;) gave 0.170 g of 4-chloro-N-[2,5-
dichiorophenyl]-N-[4-[(ethyl)sulfonyl}-1-(R)-methylbuty] benzenesulfonamide in 56% yield and 0.130
g of 4-chloro-N-[2,5-dichlorophenyl]-N-[4-[ethyl) sulfoxyl]-1-(R)-methylbutyl] benzene sulfonamide
in 44% vyield. MS (ESI) 498 (M-+1); MS (ESI) 482 (M+1).




: : : : : fore
APP is believed to be involved in nunerous disease states._ There
modul ating the level of APP also provides a variety of th&hauaust2e03
applications, such as the treatnment of anyloid angiopathy, cerebral
anyl oi d angi opat hy, system c anyl oi dosis, Al zheiner's disease, hereditary

21 August 2003
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EXAMPLE 157
4—chloro-N—[2,5-dichlorophenyl]-N~[1(R)umethyl-(4-methylsulfinyl)butyl]benzenesulfonamide

g

-

~

Bey
i

cl s

4—chloro—N~[2,S-dichlorophenyl]-N-[1(R)-methyl-(4-methylsulﬁnyl)butyl]benzenesulfonamidc
was  prepared  analogous tfo 4—chloro-N-[2,S-dichlorophenyl]-N—[4-(ethy!)sulﬁnyll]-1-(R)-
methylbutylibenzencesulfonamide by reacting 4-chioro-N—[2,5—dichloropheny1]—N—[4-(méthy1thio)]—I-(R
)-methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=47%; MS (ESI+), 466(M-
H)+.

XAMPLE 158
4~chloro—N—{2,5-dichlor0phen’yl}—N—[1(R)—methyl-(4-methyisulfonyl)butyl]benzenesulfonanijde

o
Cl N 3
%o
We!
Cl dﬁ\‘

4-chloro-N-{2,5-dichlorophenyl]-N-[1 (R)-methyl-(4-methylsulfonyl)butylJbenzenesul fonamide
was  prepared  analogous to  4-chloro-N- [2,5-dichlorophenyl}-N-[4-[ethyl)sulfonyl]- 1-(R)-
methylbutyl]benzenesulfonamide by reacting 4—ch10r0—N-[2,5-dichlorophenyl}—N—[4-(methylthio)]—I-(R
}-methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid, Yield=42%; MS (ESI+), 482(M-
H)+.




10a cerebral haenorrhage with anyl oi dosis of the Dutch type, inclusion body
nmyositis, and Down's syndrone, and the |ike. As used herq1mug"ut5{m ng"
refers to inhibiting or arresting the devel opnment of a di sease,

WO 00/50391 95 PCT/US00/04560

EXAMPLE 159
4-chloro-N-|2,5-dichlo rophenyl}-N-[1(R)-methyl-(4-[(1-
methylethyDsulfinyl]butyljbenzenesulfonamide

D[C,

0

"y

Q

\[/

4-chloro-N-{2,5-dichlorophenyl]-N-[1{R)-methy!-{(4-[(1-methy} ethyDsulfinyl]butyl]benzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl}-N-[4-{ethyl)sulfinyl]-1-(R)-
methylbutyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl]-N-{ 1(R)-methyl-(4-[(1-
methylethyl)thioJbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=54%; MS {ESIH),
496(M-+H)+.

EXAMPLE 160
4~chloro-N- [2,5-dichlorophenyl}-N-{1(R)-methyl-(4-{(1-
methylethyl)snlfonyl]butyljbenzenesulfonamide

4—chloro-N—[2,5-dichlorophenyl]-N~[1(R)-methyl-(4—{(1-methylethyl)sulfonyl]butyl]benzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-[ethyDsuifonyi}-1-(R)-
methylbutyl]benzenesulforramide by reacting 4-chloro-N-[2,5-dichlerophenyl]-N-[ 1 (R)-methyl-(4-[(1-
methylethyl)thio]butyl]benzenesuifonamide with B-Ehloroperoxybezoic acid. Yield=38%; MS (ESI+),
S12({M+H)+,



di sorder or condition and/or causing the reduction, rem ssion, or
regression of the synptons of a disease, disorder or conditAuagustI0dEe of
skill in the art will understand that various methodol ogies and assays may
be used to assess the devel opnent of a disease, disorder, or condition, and
simlarly, various nethodol ogi es and assays nmay be used to assess the

reduction, @SN Or 96 PCT/US00/04560

E PLE 1
4-chlo ro—N—{2,5-dichlorophenyl}—N—[1(R)-methyl—(4-[(2—
methylpropyl)sulfinyljbutylbenzenesulfonamide

cl s

4-ch10r0-N—[2,5—dichlorophenyl]-N—[1(R)-methyl-(4—[(2-methylpropyl)sulﬁnyl]butyl]bcnzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,S—dichlorophenyl]—N—[4—[ethyl)sulﬁny]]-1—(R)-
methylbutyl]benzenesulfonamide by reacting 4-chloro—N-[2,5-dichlorophenyl]~N-[1(R)'-m&thy]-(4—[(2~
methylpropyl)thio]butyl]benzenesulfonamide with 3-chloroperoxybezoic acid.  Yield=29%; MS
(ESI+}), 508(M-H)+.

EXAMPLE 162
4—chloro-N—[2,5-dich!orophenyl]-N—[1(R)-methyl—(4-[(2-
methylpropyl)sulfonyl]butyljbenzenesulfonamide

This compound was prepared analogous to 4-chloro-N-[2,5-dichiorophenyl)-N-[4- B
(ethyDsuifonyl]-1-(R)-methylbutyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-dichlorophenyl]-
N-{1(R)-methyl-(4-[(2-methylpropyl)thio]butyl]benzenesulfonamide with 3-chloroperoxybezoic acid.
Yield=35%; MS (ESI+), 526(M+H)+.




regression of a disease, disorder, or condition. As used herein,

“adm ni stering” refers to means for providing sulfonam de Ziohgust2i@o3and/ or
salts thereof, optionally enploying pharnaceutically acceptable carriers,
as described herein, to a patient, using any suitable nmethod of delivery,

e.g., oral, sublingual, intravenous, subcutaneous,
WO 00/50391 97 PCT/US00/04560
EXAMPLE 163

4-chloro-N—[5-chloro-Z-ﬂuorophenyl]—N-i1(R)-methyl-(4—
methylsulfinyl)butyl]benzenesulfonamide

4-chloro-N-[5-chloro-2-flucrophenyl]-N-[1 (R)-methyl-(4-methylsulfinyl)butyl Joenzene-
sulfonamide was prepared analogous to 4—ch]oro—N~[2,S-dichlorgphenyl]—N—[4-(ethyl)sulﬁnyl]—1-(R)-
methylbutylJbenzenesulfonamide by reacting 4-chioro-N-{5-chloro-2-fluropheny!}-N-{4-(methylthio)]-
1-(R)-methylbutyljbenzenesulfonamide with 3-chloroperoxybezoic acid. Yield=61%; MS (ESI+),
452(M+H)+.

EXAMPLE 164
4-chloro-N-[5-chloro-2-fluorophenyl) -N-[1(R)-methyl-(4-
methylsulfonyl)butyl]benzenesqlfonamide

F

o

N
5=0
3

“

O

/ b

A
L

Cl =3

O
4-chloro-N-5 -chIoro-2-ﬂuorophenyi]—N—[ 1(R)-methyl-(4-methylsulfonyl)butylJbenzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-(ethyl)sulfonyl]-1-(R)-
methylbutylJbenzenesulfonamide by reacting 4-chloro-N-[5-chioro-2-flurophenyl}-N-f4-(methylthio)]-
[-(R)-methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid.  Yield=37%; MS (ESI+),
466(M-H)+. ' -




21 August 2003 WD 00/50391 11 PCT/ US00/ 04560

t ranscut aneous, 21 August 2003
WO 00/50391 o8 PCT/US00/04560
EXAMPLE 165
4-chlor0-N—[5—chloro—2-ﬂuorophenyl}-N-[1(R)-methyl~(4—ethylsulﬁnyl)butyl]benzenesulfonamide
F

gy

Ci ll\l
§=0
w

X

7

4-chloro-N-[5-chloro-2-flucrophenyl]-N-[ 1 (R)-methyl-(4-ethylsulfinyi)butyljbenzene-
sulfonamide was prepared analogous to 4-chloro-N-{2,5-dichlorophenyl]-N-[4-(ethyl)sulfinyl]- -(R)-
mcth;(]butyl]benzenesulfona;nidc by reacting 4-chloro-N-[5-chloro-2-flurophenyl]-N-{4-(ethylthio)]-1-
(R)-methylbutyi]benzenesulfonamide with 3-chloroperoxybezoic acid.  Yield=48%; MS (ESI+),
466(M+H)+.

EXAMPLE 166
4—chloro-N—[5—cl1l0ro-2-ﬁunrophenyl}-N—[1(R)-methyl-(4—ethylsulfonyl)butyl]benzenesulfonamide

4-chloro-N-[5-chloro-2-fluorophenyl]-N-{1 (R)-methyl-(4-ethylsulfonyl)butyljbenzene-
sulfonamide was prepared analogous to 4-chlor0—N—{2,S—dichlorophenyl]—N—[4-(ethyl)su1fony1]-1~(R)—
methylbutyllbenzenesuifonamide by reacting 4-chloro-N-[S-chloro-2-fluorophenyl]-N-[4-(ethylthio)}-
1-(R)-methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid.  Yield=44%; MS (ESI+),

482(M+H)+.




I ntramuscul ar, intracutaneous, intrathecal, epidural, intraoccular,

intracranial, inhalation, rectal, vaginal, and the like atinfugust 2603 on.
Admi nistration in the formof creans, lotions, tablets, capsules, pellets,
di spersi bl e powders, granules, suppositories, syrups, elixirs, |ozenges,

I njectabl e solutions, sterile aqueous or non-aqueous sol utions,

suspensi onswonesnsl si ons,

active

EXAMPLE 167
4—chloro—N—[2,5~diﬂuorophenyl]-N—[1(R)-methyl-(4-methylsnlfinyl)butyl]henzenesulfonamide
‘ g
F I\IJ L
e
(0]
cl *s?

4-chloro-N-[2,5-difluorophenyl}-N-[ 1(R)-methyl-(4-methylsuifinyl)butyljbenzenesulfonamide
was  prepared  analogous to 4-chloro-N-[2,5-dichlorophenyl)-N-[4-(ethyl)sul finyl]-1-(R)-

methylbutyljbenzenesulfonamide by reacting 4—chloro-N—[2,S-diﬂurophenyl]—N—[4—(methyIthio)]-1—(R)—A_

methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic  acid. Yield=35%; MS (ESI+),
436(M+H)+-,

EXAMPLE 168
4-chloro-N-[2,5-difluorophenyi}-N-[1 (R)-methyl-(4-methylsulfonyl)butyl]benzenesulfonamide

Or
F N
JOR)
o
cI i

4-chloro-N-[2,5-difluoropheny]]-N-{1 (R)-methyl-(4-methylsulfonyl)butyl]benzenesulfonamide

gy

was  prepared  analogous  to 4-chIoro—N~[2,5-dichloropheny1]—N-[4—(ethyl)suffonyl]-1—(R)—
methylbutyl]benzenesulfonamide by reacting 4-chloro-N—[2,S-diﬂurophenyl]-N-[4—(methylthio)]—1-(R)-
methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic  acid. Yield=30%; MS (ESI+),
452M-+H)+.

pat ches, and99t he like, is al so gaiisgipkat ed. The




I ngredi ents may be conmpounded with non-toxic, pharmaceutically acceptable

carriers including, glucose, |actose, gum acacia, gelatinl 2603

starch paste, nmagnesiumtrisilicate, talc, comstarch, keratin, colloidal

silica, potato starch, urea, dextrans, and the like. "Contacting" as

enpl oyed herein may include adm nistering in solution or in solid phase.
WO 00/50391 100 PCT/US00/64560

EXAMPLE 169
4-chioro-N—[2,5—diﬂuorophenyl}-N—[1(R)-methyl-(4-ethylsulﬁnyl)butyl]benzeuesulfonamide

4-chIoro—N—[2,S'—diﬂuorophenyi]-N-[1(R)—methyl-(4—ethylsulﬁnyl)buty1]bcnzenesulfonamide
was  prepared  analogous  to 4-ch10ro-N-[2,5-dich10rophenyl]—N—[4—(ethy1)sulﬁnyl]—I-(R)-
methylbutyljbenzenesulfonamide by reacting 4—chloro-N—[2,S-diﬂurophenyi]-N—[4-(ethy1thio)]—1—(R)~
methylbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=40%; MS (ESH+),
450(M+H)+,

EXAMPLE 170 .
4-chlore-N-[2,5-difluorophenyl]-N-| L(R)-methyl-(4-ethylsulfonyl)butyl]benzenesulfonamide

&0
7

4-chloro-N-{2,5-difluorophenyl]-N-[ 1(R)-methyl-(4-ethylsulfonyD)butyl]benzenesulfonamide
was  prepared  analogous to  4-chloro-N-[2,5 -dichlorophenyl]-N-[4-(ethyl)sulfonyl]-1-(R)-
methylbutyl]benzenesulfonamide by reacting 4-chloro-N-[2,5-diflurophenyl]-N-[4-(ethylthio)}- 1-(R)-
methylbutyllbenzenesuifonamide with 3-chloroperoxybezoic acid, Yield=57%; MS (ESI+),
466(M+H)+.




For purposes of oral adm nistration, tablets, capsules, troches, aqueous or
oiOI ypsugpensi ons, dispersible powders or granules, emul s!%héytgtmh?@l?%r sof t
capsul es, or syrups, elixirs and | ozenges containing various excipients
such as cal cium carbonate, |actose, calcium phosphate, sodi um phosphate,
and the |like may be enployed along with various granul ati ng and

di si nt egr atwamgysag@nt s such as corn (01 PCT/US00/04560

EXA E 171
4-chloro-N-[2,5-difluorophenyl}-N-[1(R)-methyl-(4-[(1-
methylethyl)sulficyl}butyl]benzenesulfonamide

4-chloro-N-[2,5-difluorophenyl}-N-[1(R)-methyl-(4-[(1 -methylethyljsulfinyl]butyl]benzene-
sulfonamide was prepéred analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-(ethyl)sulfinyl]-1-(R)-
methylbutyllbenzenesulfonamide by reacting 4~chloro-N-[2,5-difluropheny!}-N-[ 1(R)-methyl-(4-[(1-
methylethyl)thiolbutyl]benzenesulfonamide with 3-chloroperoxybezoic acid. Yield=32%; MS (ESI+),
464(MHH)+,

EXAMPLE 172
4-chloro-N~{2,S-dichlorophenyil-N—{I(R)-methyl-(S-ethylthio)propyl] benzencsulforamide

Cl
X
SR
Cl

To a solution of 4-chloro-N-(2,5-dichlorophenyl)-N-{ 1{R)-methyl-(3-
iodo)propyl]benzenesulfonamide (0.500 g, 0.960 mmol) in THF (2 mL) was added sodium thioethoxide
(0.080 g, 0.960 mmol) at 22 °C. The reaction was aliowed to stir for 12 h at 22 °C. The solvent was
removed, the residue was taken into CH,Cl, (50 mL) and washed with water (50 mL). The organic
solution was dried over Na,SO,, filtered and concentrated to afford (0.330 g) of 4-chloro-N-[2,5-
dichlorophenyl]—N—[l(R)—me‘thﬂ-(S—ethylthio)propyl] benzenesulfonamide as a colorless oil in 77%
yield. MS (ESI+), (M+H)+.

wn—=
y
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o starch, alginic acid, and the like, together w th binding
Zzgg:]tcg sgghags gum t ragacgnt h, comstarch, gelatin, acaciziAugusteo@s |ike.
Lubricating agents such as magnesium striethylam nerate, striethylamneric
acid, talc, and the like nmay al so be added. Preparations intended for oral
use may be prepared according to any nethods known to the art for the
manuf act ur ewofoospdser maceut i cal prepar at{O%ns PCTIUS00/04560

EXAMPLE 173
4-chloro-N-[2,5-dichlorophenyl}-N-| 1(R)-methyl-(3-ethylsulfonyl)propyl] benzenesulfonamide

To a solution of 4-chloro-N—[2,5~dichloropheny]]-N—[(R)-l-methyl-(S-
cthylthio)propyl]benzenesulfonamide (0.330 g, 0.730 mmol) was added 3-chloroperoxybenzoic acid,
(0.250 g, 0.960 mmol) in THF (1 mL) at 22 °C. After 2 h the mixture was washed with water (50 mL)
and extracted with ether (50 mL). The organic solution was dried over Na,SO,, filtered and
concentrated under reduced pressure. Silica gel chromatography (5% CH,Cls/methanol) of the
concentrate gave 0.198 g of 4-ch10ro-N—[2,5~dichlor0phenyl]-N—[1(R)-methyl-(3-ethylsulfonyl)propyl]
benzenesulfonamide in 56% yield. MS ESI (483).

EXAMPLE 174
4-chloro—N-[Z,S—dichlomphenyl]~N-{1(R)-methyl—(s-ethylthio)pentyl] benzenesulfonamide

To a soluton of 4-chloro-N-(2,5-dichloropheny!)-N-[ 1(R)-methyl-(5-iodo)pentyl]
benzenesuifonamide (0.500 g, 0.938 mmol) in THF (8 mL) was added sodium thioethoxide (0.078 g,
9.38 mmol) at 22 °C. After 12 h the solvent was removed, the residue was taken into CH;CI, (50 mL)
and washed with water. The organic solution was dried over Na,SO,, filtered and concentrated to
afford (0300 g) of- 4-chloro—N—{2,5-dichIorophcnyl]-N—[I(R)-methyl—(S-ethylthio)pentyl]

benzenesulfonamide as a colorless oil in 67% yield.




[ [ ts selected fromthe
and such preparations nmay contain one or nore agen
group congi sting of a sweetening agent such as sucrose, |Zichegst2003

[ [ [ int, oil of
saccharin, and the like, flavoring agents such as pepperm nt, i |
wintergreen, and the |ike, coloring agents and preserving agents in ordelr
to provide pharmaceutically palatable preparations. Preparations for ora
use may al swoesésai N suitable carri ersw|3ncl ude enul si ONS, peT/US00/04560

EXAMPLE 175
4-chloro-N- [2,5-dichlorophenyl]-N-[1(R)-methyl-(S-ethylsulfonyl) pentyl]benzenesulfonamide

To a solution of 4-chioro-N-[2,5-dichloropheny!}-N-[ F{R)-methy)-(3-
ethylthio)pentyljbenzenesulfonamide (0.300 g, 0.650 mmol) was added 3—chloroper03(ybenzoic acid,
{0.170 g, 0.970 mmol) in CH,Cl,(1.5 mL). Stirring was continued for 2 h at 22 °C. The product was
washed with water (50 mL) and extracted with CHzCl; (50 mL). The organic solution was dried over
Na;80,, filtered and concentrated under reduced pressure.  Silica gel chromatography (5%
CH>Cly/methanol} of the concentrate gave 0.062 g of 4-chloro-N-[2,5 -dichlorophenyl]-N-[1(R}-methyl-
(5-cthylsutfonyl) pentyl]benzenesulfonamide in 19% yield. MS ESI(511).

EXAMPLE 176

methyl(SR}-S—[(Z,S-dichiorophenyl)[(4-chlorophenyl)sulfonyl}amino]~3-thiohexanoate

Cl N
o\,
W\
/Cr o
O
cl o} \

To a solution of '4—chlor0-N-(2,5-dich10ropheny1)—N-[(R)~]-methyl(Liodoethyl)]benzene—
sulfonamide (0.840 g, 1.66 mmol) and methyl thioglycolate (1.05 g, 9.90 mmol) in diethyl ether was
added triethylamine (1.33 g, 13.2 mmol) at 22 °C. This mixture was heated to reflux for 12h. The

product was washed with aqueous NallCO; ,extracted with diethyl ether, dried over Na,SO, and
filtered. Concentration in vacue, followed by silica gel chromatography (15% ethyl acetate/hexanes) of

the concentrate produced the title compound (800 mg, 98% yield).




ol utions, suspensions, syrups, and the |ike, optionally containing
deitives suchpas wetting agents, enulsifying and suspenddinuagedecs

sweet ening, flavoring and perfum ng agents, and the like. Tablets my be
uncoated or they may be coated by known techniques to delay disintegration
and absorption in the gastrointestinal tract and thereby provide a

sust ai ned agigoesosever a | onger period (1)(1‘)4 time. PCT/US00/04560

PLY 1
methyl(SR)—S-[(Z,S-dichlomphenyl)[(4-chlorophenyl)sulfonyi]amino]-3—thiohexan0ic acid

10
Cl N
|
Sﬁs
J O
ci ]

To a solution of methy](SR)-S-[(2,5-dich]orophenyl)[(4—ch10rophenyl) sulfonyl]amino]-3-

thiohexanoate (0.050 g, .1.00 mmol) in methanol (1 mL) was added [ mL of 0.5M sodium hydroxide at

Il

o
o7 ||
(@]

22 °C, The mixture was stirred for 1h. The methano! was evaporated. Theé residue was diluted with
ether and washed with water, The collected aqueous layer was acidified with 1N hydrochloride, and
extracted with ether (2 x 50 mL). The organic layer was dried over Na,SQ,, filtered and concentrated
under reduced pressure to afford methyI(SR)-S-[(Z,S-dich]orophenyl)[(4-ch1oropheny])sulfonyl]amino]—
3-thichexanoate (33.3 mg, 70% yield). MS ESI (467).

EXAMPLE 178
methyl(SR)—S—[(Z,S-dichlorophenyl)[(4-ch10rophenyl)sulfonyl]amino]~3-thiohexanoate,3 oxide

ct
Cl N—
= S\i>Hﬁ
0
cl o} \

To a solution of methyl(SR)-S-[(2,5-dichlorophcnyl)[(4—chlorophenyl) sulfonyl]aminoi-3-
thichexanoate (0.790 g, 1.70 mmol) in CH,CI, (2 mL) was added 3-chloroperoxybenzoic acid (0.350g,
2.00 mmot) at 22 °C. The mixture was allowed to stirred for 2h. The mixture was diluted with CH,Cl,,
washed with water, dried - over Na,SO, and filtered.  Silica gel chromatography (10%
CH,Cly/methanol) afforded methy](SR)—S-[(2,5-dichlorOphenyl)[(4—chlorophenyl)squonyl}amino]—3-
thiohexanoate,3 oxide (0.380 g, 46% yield). MS ESI (497). |




h reparation of oral liquids, suitable carriers include enulsions,
Eg{utigng, guspensions, syrups, and the like, optlonally.%bh@@wﬂm@ﬁﬁ
addi tives such as wetting agents, emulsifying and suspending agents,
sweet ening, flavoring and perfumng agents, and the |ike. For the
preparation of fluids for parenteral adm nistration, suitable carriers

I ncl ude st ewiologs@gueEoUSs 105 PCT/USD0/04560
EXAMPLE 179

mefhyl(GR)—ﬁ—[{Z sS,dichlorophenyl){(4-chloro phenyl)sulfonyl}amino]-3-thicheptanoate

To a solution of 4-chloro-N—(Z,5-dichlorophenyl)-N-{I(R)—methyl—(3—iod0)-propyl}
benzenesulfonamide (0.850 g, 1.64 mmol) and methyl thioglycolate (0.174 g, 1.60 mmol) in diethyl
cther was added triethylamine (1.94 g, 1.92 mmol) at 22 °C. This mixture was heated to reflux for 12h,
The’ product was washed with aqueous NaHCO; extracted with diethyl ether, dried over Na;SOQ, and
filtered. Concentration under reduced pressure, followed by silica gel chromatography (15% ethyl
acetate/hexane)  of  the concenirate  produced methyl(6R)-6-{(2,5,dichloropheny!)[(4-
chiorophenyl)sulfonylJamino}-3-thicheptanoate (0.650 g, 80% yield). MS ESI (495).

EXAMPLE 180
(6R}-6-[(2,5—dichloraphenyl){(d-chlorophenyl)sulfonyl]amino}-3-thioheptanoic acid

o
Ci l}l X
s;;\__\
\Y
s DY
OH
Ct o

To a solution of methyl(6R)-6-[(2,5 ,dichlorophenyl)[(4-ch10rophenyl)sulfonyl]amino]-3-
thioheptanoate (0.100 g, 0.200 mmol) 2 mL of methanol was added IM sodium hydroxide (1 mL) at 22

°C. The mixture was stirred for 1h and the methanol was evaporated. The residue was diluted with

[

ether and washed with water. The collected aqueous layer was acidified with IN hydrochloride, and
extracted with ether (3 x 25mL). The organic layer was dried over Na,80O,, filtered and concentrated
under reduced pressure to afford (6R)-6-[(2,5-dichlorophenyl)[(4-chIorophen'yl)squonyI]amino]-3-
thioheptanoic acid (0.090 g, 90% yield). MS ESI (481).

‘
H
;
H



r non-aqueous sol utions, suspensions, or enulsions. For parenteral
gdninist?ation, solutions for the practice of the !nventHHnAwnytEMHbrlse
sterile aqueous saline solutions, or the corresponding water soluble
pharmaceutical ly acceptable netal salts, as previously described. For _
parenteral adm nistration, solutions of the conpounds used in the practice

of the invewbiggssmy al so conprise non. aqueous PCT/US00/04560

EXAMPLE 181
methyl(ﬁR)-6-[(2,5,dichlorophenyl){(4-chlorophenyl)su[fonyl]amino]-3—thiﬂheptanoate, 3-oxide

: .,Cl
Ct II\J :
s=—o\"\ /O'
N\ +
o
Cl o

\

methyl(6R)—6—[(2,5,dichlorophenyl)[(4-chlorophenyl)sulfonyi]amino}-3—thioheptanoate, 33

dioxide

To a solution of methyl(6R)-6-[(2,5-dichlorophenyi)[(4-chlorophenyl) sulfonyljamino]-3-
thioheptanoate (0.650 g, 1.30 mmol) in CH,CL, (5 mL) was added 3-chloro-peroxybenzoic acid (0.452
8, 2.60 mmol) at 22 °C. The mixture was allowed to stir for 2h. The solution was washed with water,
extracted with CH,Cl,, dried over Na2,80; and filtered.  Silica gel chromatography (10%
CH,Cly/methanol) of the concentrate afforded (0.380g) of methyl(6R)-6-{(2,5-dichlorophenyl)[(4-
chlorophenyl)sulfonyl]amino]-3-thioheptanoate, 3-oxide in 46% yield and (0.340 g) of methyl(6R)-6-
[(2,5-dichlorophenyl) [(4-chiorophenyl) sulfonyl] amino]-3-thio heptanoate, 3,3 dioxide in 50% yield,
MS ESI (511). MS ESI (527). -




i i [ | ke. Exanpl es of non-aqueous
sol utions, suspensions, enulsions, and the |ike
solvents or vehicles are propylene glycol, polyethylene g2yaoudyst2eg®t abl e

oils, such as olive oil and corn oil, gelatin, and injectable 21 August
2003 WO 00/ 50391 12
WO 00/50391 ' 107 PCT/US00/04560

EXAMPLE 182
(6R)-6-[(2,5—dichlorophenyl)[(4—chlorophenyl)sulfonyl]amim}]-S-thioheptanoic acid, 3-oxide

To a solution of methyl(6R)-6-[(Z,S,dichl0rophenyl)[(4—chlorophenyl)suifonyl}amino]-B—
thicheptanoate, 3-oxide (0.150 g, 0.290 mmol) in 4 mL of methanol was added IM sodium hydroxide
(2 mL) at 22 °C. The mixture was stirred for 1h and the methanol was evaporated. The residue was
diluted with ether and washed with water. The collected aqueous layer was acidified with IN
hydrochloride, and extracted with ether (3 x 50 mL). The organic layer was dried over Na,8Q,, filtered
and concentrated under reduced pressure to  afford (6R)-6-[(2,5-dichlorophenyl)[(4-
chlorophenyl)sulfonyl}amino]-3-thicheptanoic acid, 3-oxide (b.lBO 8, 85% yield). MS ESI (497).

EXAMPLE 183
(6R)-6-[(Z,S-dichlorophenyl){(4-chlorophenyl)sulfonyl}aminoi~3-thioheptanoic acid, 3,3 dioxide

/C[m

N
[
S

Fonn o

To a solution of methyl(6R)-6-[(2,5 dlchlomphenyl)[(4 ~chlorophenyl)sulfonylJamine]-3-

woH]

thioheptanoate, 3,3dioxide (0.150 g, 2.90 mmol) in 4 mL of methanol was added 1M sodium hydroxide
(2 mL) at 22 °C. The mixture was stirred for 1h and the methanol was evaporated. The residue was
diluted with ether and washed with water. The collected agueous layer was acidified with IN
hydrochloride, and extracted with ether (3 x 50 mL). The organic layer was dried over Na,S0,, filtered
and concentrated under reduced pressure to  afford {6R)-6-[(2,5-dichlorophenyl){(4-
chlorophenyl)sulfonyl]amino}-3-thioheptanoic acid, 3,3 dioxide (0.140 g, 90% yield). MS ESI {513).




PCT/ USO0/ 04560 organic esters such as ethyl oleate, and the like. Such
dosage fornms may al so contain adjuvants such as preservi rdf Avgtst POEA
enul sifying, and dispersing agents. They may be sterilized, for exanple,
filtration through a bacteria-retaining filter, by incorporating
sterilizing agents into the conpositions, by irradiating

WO 00/50391 108 PCT/US00/04560

EXAMPLE 184
4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl}-N-[4-[(methylamino)sulfonyl] -1 (R)-methylbutyl]

benzenesulfonamide

cl 0,S.

To a solution of (4R)-4-[5-chloro-2-(acetoxymethyl)phenyl][4-chlorophenyl)sulfonyl]-
amino]pentylsulfonyl chloride (150 mg, 0.276 mmol) in CH,Cl, (2 ml) was added a 2M THF solution
of methylamine (1.38 mL, 2.76 mmol). The mixture was stirred at 22 °C overmight. 1N HCl (1 mL)
was added to the mixture, followed by extraction with CH,Cl,. The organic layer was dried over
Nay80,, filtered, and concentrated under reduced pressure to afford a colorless oil. This oil was
purified by prep HPLC to afford 4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-{4-
[(methylamino)sulfonyi] -1{R)-methylbutyl] benzenesuifonarnide in 64% yield. MS (ESI) 495 (M+1).

EXAMPLE 185
4-chloro-N-[S-chloro~2—(hydroxymethyl)phenyl]-N—[4-(aminosulfony])-l(R)—methy]butyl]-
benzenesulforamide

CH
Cl

AT,

4—chIoro-N—[5-ch!oro-?.-(hydroxymethyl)phgnyi}-N-{4-(aminosu1fony1)-I(R)—methylbutyl]-
benzenesulfonamide was prepared analogous to 4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl}-N-[4-

coc[‘?"z
2l

ﬁ‘NHZ

[(methylamino)sulfonyl]-1(R)-methylbutyl] benzenesulfonamide by reacting (4R)-4-[5-chloro-2-
{acetoxymethyl)phenyl][4-chlorophenyl)sulfonyl]-amino]pentylsulfonyl chioride with ammonia.

Yield=60%.; MS (ESI+), 48 L(M+H)*.

by




the conpositions, or by heating the conpositions. They can al so be
manuf actured in the formof sterile water, or sonme other 2t#ugust2003
i nj ectabl e nmedium i medi ately before use. Agueous solutions may al so
suitable for intravenous, intramuscular, intrathecal, subcutaneous,
I ntraperitoneal injection. The sterile aqueous nedia enpl oyed are al

readily
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EXAMPLE 186
4-chloro-N-[5-chlore-2-(hydroxymethyl)phenyl]-N-[4-[(d imethylamino)sulfonyi]-1(R)-

methylbutyl|benzenesulfonamide

4-chloro-N-[5-chtoro-2-(hydroxymethyl)phenyl]-N-[4-(dimethylaminoaminosulfonyl)-1(R)-
methylbutyl]-benzenesulfonamide ~ was  prepared  analogous  to 4-chloro-N-[5-chloro-2-
(hydroxymethyl)phenyl]—N—[4—[(methylamino)sulfonyl]—1(R)-mcthy]buty]] benzenesulfonamide by
reacting (4R)-4—[5—chloro—2—(acetoxmethyl)phenyl][4—ch10rophcnyl)sulfonyl]-amino]pentylsulfonyl
chloride with dimethylamine. Yield=73%; MS (ESI+), 509(M+I)+.

EXAMPLE 187
4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[4-[N-(cyclopropylmethyl)-N-[3-(1 H-imidazol-
1-y)propyljamirosulfonyl]-1(R)-methylbuiyl]benzenesulfonamide

OH

Jod
"

SN
N

ot

O’ i}
‘/_/ i

%

4-chlore-N-[5 -chloro-2-(hydroxymethyl)phenyl}-N-[4-[N-(cyclopropylmethyl)-N-[3-(1H-
imidazol-1-yl)propyljaminosuifonyl]- 1(R)-methylbutyl]benzenesul fonamide was prepared analogous to
4—ch10ro—N—[5-chloro-2—(hydroxymethyl)phenyl]-N—[4-[(mcthylamino)sulfonyl]-I(R)-methylbutyl]
benzenesulfonamide by reacting (4R)-4-[5-chloro-2-(acetoxymethyl)phenyl][4-chlorophenyl)sulfonyl]-
aminoJpentylsuifonyl chioride with N-(cyclopropylmethyl)-N-{3-(1H-imidazol-1-yl)propyljamine.
Yield=49%; MS (ESI+), 643(M+H)+.

be
and




obt ai nabl e by standard techni ques well known to those skilled in the art.
They may be sterilized, for exanple, by filtration througi August2003
bacteria-retaining filter, by incorporating sterilizing agents into the
conpositions, by irradiating the conpositions, by heating the conpositions,
and the like. They can also be manufactured in the formof sterile water,
or sone ot hewwsepi | e nedi um capabl e of“d' nj ection i mMmedi ap@tiisooo4s60

EXAMPLE 188
4-chloro-N-{2,5-dichlorophenyi}-N-[4-[(methylami no)sulfonylj-1(R)-methylbutyl]

benzenesulfonamide

cf 0.S.

To a solution of {4R)-4-[2,5-dichlorophenyl][4-chlorophenyl) sulfonyl]-amino] pentylsulfonyl
chioride (212 mg, 1.69 mmol) in CH,Cl, (2 ml) was added methylamine (52.0 mg, 6.76 mmol). The
mixture was stirred at 22 °C overnight. IN HCl (1 ml} was added to the mixture, followed by
extraction with CH,Cl.. The organic layer was dried over Na, S0, filtered, and concentrated under
reduced pressure to afford a colorless oil. This oil was purified by prep HPLC to afford 4-chloro-N-
[2,5-dichlorophenyl]-N- [4-f(methylamino)sulfonyl] -1{R)-methylbutyl] benzenesulfonamide in 84%
yield. MS (ESI) 499 (M+1).

EXAMPLE 189
4—ch!oro—N—[Z,S—dichlorophenyl]-N-[4-{(amino)sulfony[]~1(R)—methy!butyl}benzenesulfonamidc

0.S.
2> NH,
4-chIoro-N-[2,S-dichlorophenyl]—N-[4—(aminosulfonyl)—l(R)—methylbutyl]—bcnzenesulfonamide
was prepared analogous to 4-chloro—N-{2,5-dichlorophenyl]—N-[4-[(methylamino)sulfonyl]-l(R)-
methylbutyl] benzenesulfonamide by reacting (4R)—4—[2,5-dichlorophenyl}{4—chlor0phenyl)sulfonyl]—
amino]pentylsulfonyl chloride with ammonia. Yield=41%; MS (ESI+), 485(M-+H)+.




bef ore use. Conpounds contenplated for use in the practice of the present
I nvention may al so be admnistered in the form of supposi2ichugst 2003 r ect al
or vaginal adm nistration. These conpositions may be prepared by m xing
the drug with a suitable non-irritating excipient, such as cocoa butter,

synthetic glyceride esters of .
WO 00/50391 111 PCT/US00/04560

EXAMPLE 190
4-chloro-N-[2,5-dichlorophenyf}-N-{4-[(ethylamino)sulfonyl]-1(R)-
methylbutyl]benzenesulfonamide

cl

gy

Cl

N
e
cl 0,S.

4-chloro-N-[2,5-dichloropheny!}-N-{4-(ethylaminosulfonyl)- 1 (R)-methylbutyl]benzene-
sulforiamide was prepared analogous 10 4-chloro-N-[2,5-dichlorophenyl}-N-{4-
{(methylamino)sulfonyl]-1(R)-methylbutyl]  benzenesulfonamide by  reacting  (4R)-4-[2,5-
dichlorophenyl][4-chlorophenyl)sulfonyl}-amino]pentylsulfonyl chloride with ethylamine.
Yield=37%.; MS (ESH), 513(M-+H)+.

MPLE 191
4-chloro-N-[2,5-dichlorophenyl]-N-{4-|(2-methylpropylamino)sulfonyl]-1 (R)-

methylbutyllbenzenesulfonamide

4-chloro-N-[2,5-dichlorophenyl]-N-[4-{(2-methylpropylamino)sulfonyl]}- 1 (R)-
methylbutyljbenzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyl]- 1 (R)-methylbutyljbenzenesulfonamide by reacting (4R)-4-[2,5-
dichlorophenyl]{4-chlorophenyl)sulfonyl]-amino]pentylsuifony!  chloride  with  iso-butylamine.
Yield=66%; MS (ESI+), 541 (M-+H)+.




pol yet hyl ene glycols, and the |ike, such materials being solid at anbi ent
tenperatures but liquify and/or dissolve in internal cavi2iA&ggus020@3 ease

the drug. The preferred therapeutic conmpositions for inocula and dosage

will vary with the clinical indication. Some variation in dosage wl|
necessarily occur dependi ng upon the condition of the patient
WO 00/50391 112 PCT/US00/04560
EXAMPLE 192

4~chloro-N-[Z,S—dichlorophenyl]-N-[4—[(dimethylamino)sulfonyl]-1(’R)-

methylbutyl]benzenesulfonamide

X
Cl N

]
S\=O

\

"ty

Cl CbS\T,f

] 4-chloro-N-{2,5-dichlorophcnyl]-N—[4-(dimcthylaminosulfonyl)-I(R)-mcthylbutyl]-
benzenesulfonamide was  prepared analogous  fo 4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyl]—1(R)-methylbutyl] benzenesulfonamide by  reacting (4R)-4-[2,5-
dichlorophenyl][4-chlorophenyl)sulfonyl]—ammojpentylsulfonyl chloride with  dimethylamine.
Yield=65%; MS (ESI+), 513(M+H)+,

EXAMPLE 193
4—chl0r0—N~[2,5~dichlorophenyl]-N—[4-[(diethylamino)sulfonyl]-1(R)-

methylbutyl]benzenesulfonamide

¢l 0,S..
_ 2NN

4-chloro-N-[2,5—dichlorophenyl]-N—[4-(diethylaminosulfony])-1(R)~mcthy1butyl]—
benzenesulfonamide  was  prepared analogous  fo 4-chloro-N-[2,5-dichloropheny!]-N-{4-
[(methylamino)sulfonyl]-1(R)-methylbutyl]  benzenesulfonamide by reaeting  (4R)-4-[2,5-
dichlorophenyl][4—chlorophcnyl)sulfonyl]-amino]pentylsu]fony] chloride  with  diethylamine,
Yield=59%; MS (ESI+), 541(M+H)+.




being treated, and the physician will, in any event, determ ne the
apprgpriate dose for the individual patient. The effectival Angush20eH
conmpound per unit dose depends, anong other things, on the body weight,
physi ol ogy, and chosen inocul ation reginmen. A unit dose of conpound refers
to the weight of conpound w thout the weight of carrier (when carrier is

used) . WO 00/56391 113 PCTUS00/04560

EXAMPLE 194
4-chloro-N-[Z,S-dichlorophenyl]-N—[4—-[[N~(l-methylethyl)methylamino]sulfﬂnyl]—l(R)-

methylbutyl]benzenesuifonamide

4-chlor0-N-[2,5-dich]orophenyl]-N~[4—[[N-(1~methylethy1)methylamino]sulfonyi]—I(R)-
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(memylamino)sulfonyl]-l(R)—mcthylbutyl] benzenesulfonamide by rcacting' (4R)-4-[2,5-
dichloropheny]][4—chloropheny1)su1fonyi]-amino]pcnty]sulfonyl chloride with N-(1-methylethyl)-
methylamine. Yield=37%; MS (ESI+), S41(M+H)*.

EXAMPLE 195
4~chloro-N——[2,5-dichlofophenyl]—N-[4-[[(N-cyclopentyl)methy!amino]suifonyl]-l (R)-

methylbutyl]benzenesulfonamide

4-chloro-N—[2,S~dichlorophenyl]—N—[4—[[N-(cyclopentyl)methy]amino]sulfonyl]—I(R)-
methylbutyljbenzenesulfonamide was prepared analogous to 4-chlor0~N--[2,5-ciichlorophenyl]—N—[4~
[(methylamino)sulfonyl]-I(R)-methylbutyl] benzenesulfonamide by reacting  (4R)-4-2,5-
dichlorophcnyl][4—chl0rophcnyl)sulfony!}~amino]pcntylsulfonyl chloride  with  N-(cyclopentyl)-
methylamine. Yield=15%; MS (ESI+), S67(M+H)*+,




The route of delivery conpounds and conpositions used for the practice of
the invention is determ ned by the disease and the site vileAagust 28@3rent i s
required. Since the pharnacokinetics and pharnacodynam cs of the conpounds
and conpositions described herein will vary sonewhat, the nost preferred
met hod for achieving a therapeutic concentration in a tissue is to

gradual | y e@a@ak@sss; t he dosage 114 PCT/USO0/04560

EXAMPLE 196
4—chloro—N—[Z,S-dichloropheny[]-N-{4-{(l-azetidiny!)suifonyl]-l(R)-

methylbutyl]benzenesulfonamide

uyy

I

O
O

L,
i

Cl 0,5,

]
] 4-chloro-N-[2,5-dichloropheny!]-N-[4-[(1 -azetidinyl)sulfonyl]- 1{R)-
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl}-N-[4-

[(methylamino)sulfonyl]-1{R)-methylbutyl]  benzenesulfonamide by  reacting  (4R)-4-[2,5-

dichlorophcnyl][4-chlorophenyl)sulfonyl]—amino]pentylsulfonyl chioride with azetidine. Yield=24%;
MS (ESI+), 526(M+H)+.

EXAMPLE 197
4-chloro-N—[2,5—dichlnrophenyl}-N—[4-[(l-pyrrolidinyl)su[fonyl]-l(R)-
methylbutyljbenzenesulfonamide

Cl

Y,

Cl

N
Ay
cn_ ozs\’\‘:>

4-chloro-N-[2,5-dichlorophenyl]-N-[4-{(1 -pyrrolidinyl)sutfonylj-1(R)- -
methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyi]-l(R)-methbeuty]] benzenesulfonamide by  reacting (4R)-4-[2,5-
dichlorophenyi]{4-chlorophenyl)sulfonyl]~amino]pentylsulfonyl chloride with pyrrolidine. Yield=61%;
MS (ESI+), 539(M+H)+.

“ll




and nonitor the clinical effects. The initial dose, for such an escal ating
dosage regi men of therapy, will depend upon the route of ZdRigissoed i on.
In accordance with invention nmethods, the nedicinal preparation can be
i ntroduced parenterally, by dermal application, and the |ike, in any
medi cinal formor conposition. It is used as a
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XAMPLE 198
4-chloro-N- [2,S-dichlorophenyl]-N-[4—[(4-morpholinyl)sulfonyl]—-l(R)-

methylbutyljbenzenesulfonamide

X
Cl

N
8o

gy

Ci OZS\N/\

8]

4-chloro-N-[2,5-dichlorophenyl]-N-[4-[(1 -morpholinyl)sulfonyl]-1(R)-
methylbutylJbenzenesulfonamide was prepared analogous to 4-chloro-N-{2,5-dichlorophenylj-N-[4-
[(methylamino)sulfonyi]-1(R)-methylbutyl]  benzenesulfonamide by  reacting  (4R)-4-[2,5-
dichloropheny]][4-chlorophenyl)sulfonyl]—amino]pentylsulfonyl chioride with morpholine.
Yield=37%; MS (ESI+), 555(M+H)+.

EXAMPLE 199
4-chloro-N-[Z,S-dichlorophenyl]-N—[4—[(4—thiomorpholinyl)sulfonyl]-I(R)-

methylbutyl]benzenesulfonamide

oy
<l N

Ci _ OZS\N/\

S

gy

4—chloro-N-[2,5-dichiorophenyl]-N—[4-[(4—thiomorpholinyl)sulfonyl]—I(R)—
methylbutyl]benzenesulfonamljdc was prepared analogous to 4-chloro-N-{2,5-dichlorophenyl}-N-[4-
‘[(methylamino)sulfonyl]- 1(R)-methylbutyl]  benzenesulfonamide by  reacting  (4R)-4-[2,5-
dichlorophenyl][4-chloropheny1)suIfonyl]-amino]pcntylsulfonyl chloride =~ with  thiomorpholine.
Yield=64%; MS (ESI+), 571(M+H)+.




solitary agent of nedication or in combination with other nedicinal
preparations. Single and nultiple therapeutic dosage regineAsgustgos ove
useful in therapeutic protocols. 21 August 2003 13
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XAMPLE 200
4-chloro-N~[2,5-dichloropheny!]-N—{4~[[(tetrahydro—1,1—dioxido-3—thienyl)amino]sulfony]]-l R)-

methylbutyl}benzenesulfonamide

4-chloro-N-[2,5-dichlorophenyl]-N-[4-[[(tetrahydro-1, 1 -dioxido-3-thienyl)amino]sulfonyl)-
1{R)-methylbutyl]benzenesulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-
[4-[(methylamino)sulfonyl}-1(R)-methylbutyl]  benzenesulfonamide by reacting (4R)-4-[2,5-
dichlorophenyl}[4-chlorophenyl)sulfonyl]—amino]pentylsulfonyl chloride with tetrahydro-1,1-dioxido-
3-thienylamine. Yield=23%; MS (ESI+), GO3(M+H)+.

EXAMPLE 201
4—chloro-N—(5-chlor0—2~ﬂuorophenyl)-N-[4—[(methylamino)sulfonyl}-l(R)-
methylbutyl]benzenesulfonamide

F

gy

Cl f'\I
S=0
[\

X

4-ch10r0—N-[5—chloro-2-ﬂ_uorophenyl]—N—{4—(methylaminosulfonyl)—I(R)-rr_lcthylbutyl]—

I;!H

benzenesulfonamide  was  prepared analogous  to  4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyl}-1(R)-methylbutyl] benzenesulfonamide by reacting (4R)-4-[5-chloro-2-
fluorophenyl] [4-chIor0phenyI)sulfonyl]-amino}pentylsuifonyl chioride with methylamine. Yield=81%;
MS (ESI+), 483(M+H)+.




As enpl oyed herein, the phrase "a therapeutically effective anount”, when
used in reference to invention nethods enployi ng sul f onan2dAugetpodcds and
pharmaceutically acceptable salts thereof, refers to a dose of conpound
sufficient to provide circulating concentrations high enough to inpart a
beneficial effect on the recipient thereof. The specific therapeutically
effective desaolseyel 117 PCTAUS00/04560

EXAMPLE 202
4-chloro-N-(5-chlore-2-fluorophenyl)-N-[4- [(dimethylamino)sutfonyl]-1(R)-
methylbutyljbenzenesulfonamide

F

“tyy

Cl

N
IO
cl 0,S.

_ 4-chloro-N-[5-chloro-2-fluorophenyl}-N- [4-(dimethylaminosulfonyl)-1(R)-methylbutyl]-
benzenesulfonamide = was  prepared analogous  to 4-chloro-N-{2,5-dichlorophenyl}-N-[4-
[(methylamino)sulfonyl]-1(R)-methylbutyl] benzenesulfonamide by reacting (4R)-4-[5-chloro-2-

ﬂuorophenyl][4—chlorophenyl)sulfonyl]—amino]pentylsulfonyI chloride ~ with  dimethylamine.
Yield=85%; MS (ESI+), 497(M+H)+.

EXAMPLE 203
4—chloro-N-(S-chloro-2~ﬂuorophenyi)-N-[4—{(1-pyrrolidinyl)sulfonyl]—l R)-

methylbutyl|benzenesuifonamide

Q
= a1
ny

c:. 0,S. D
4-chloro-N-(5-chloro-2-fluoropheny!)-N-[4-[(1 ~pyrrolidinyl)sulfonyl}- 1{R)}-methylbutyl]-
benzenesulfonamide  was  prepared analogous  to 4-chloro-N-[2,5-dichlorophenyl}-N-[4-

[(methylamino)sulforiy[]-1(R)-methylbutyl] benzenesulfonamide by reacting (4R)-4-[5-chloro-2-

ﬂuorophenyl][4-chlorophcnyl)sulfonyl}—amino]pcntylsulfonyl chloride with pyrrolidine. Yield=86%;
MS (ESI+), 523(M+H)+,




for any particular patient will depend upon a variety of factors including
the disorder being treated, the severity of the disorder,21tAguac2008 ty of
t he specific conpound used, the route of admi nistration, the rate of

cl earance of the specific conpound, the duration of treatnent, the drugs
used in conbination or coincident wwth the specific conpound, the age,

body wei ghtwoe%3edi et and gener al 18 PCT/US00/04560

EXAMPLE 204
4-chloro—N-[2,5—diﬂuorophenyl]-N—[4-{(methylamino)sulfonyl]-1 R)-

methylbutyl]benzenesulfonamide

4-chi oro-N—[2,5-diﬂuorophenyl]-N-{4-(m?thylaminosulfony!)— 1(R)-methylbutyl}-benzene-
sulforiamide was prepared analogous to 4-chlora-N-{2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyl]-1(R)-methylbutyl]  benzenesulfonamide by  reacting . (4R)-4-[2,5-
difluorophenyl] [4-chlorophenyl)sulfonyi}-amino]pentylsulfonyl chloride with  methylamine.
Yield=86%; MS (ESI+), 467(M-+H)+.

EXAMPLE 205
4-chlor0-N—[Z,S-diﬂuorophenyl]-N—[4-[(dimethylamino)sulfonyl]—l R)-
methylbutyl]benzenesulforamide

F

"y

F

N
Jon
c - N

I

4-chIoro-N-{2,5-diﬂuorophenyl]—N-[4~(dimethyiaminosulfonyl)-1(R)-methylbutyl]-bcnzene- -
sulfonamide was prepared analogous to 4-chioro-N-[2,5-dichlorophenyl]-N-[4-
{(methy]amino)sulfonyl]—l(R)-methylbutylj benzenesulfonamide by reacting  (4R)-4-[2,5-
diﬂuorophenyl][4-chIor0phenyl)sulfonyl]-amino]pentylsulfonyl chloride  with dimethylamine.
Yield=90%; MS (ESI+), 481 (M-+H)+. '




heal th of the patient, and |like factors well known in the nedical arts and
sciences. Dosage levels typically fall in the range of albuAugus02d03ip to
100 ngl kg/ day; with levels in the range of about 0.05 up to 10 ny/kg/ day
being preferred. The invention also relates to nmethods for preventing

di sease conditions in a subject at risk
WO 00/50391 119 PCTAUSG0/04560

EXAMPLE 206
4-chloro-N- [2,5-difluorophenyl]-N-[4-( 1-azetidinyl)sulfonyl]-1(R)-

methylbutyl]benzenesulfonamide

_ 4~(.:-h10r0-N-[2,5-diﬂuorophenyl]-N-[4—[( 1-azetidinyl)sulfonylj-1(R)-methylbutyljbenzene-
sulfonamide was prepared analogous to 4-chloro-N-[2,5-dichlorophenyl]-N-[4-
[(methylamino)sulfonyl}-1(R)-methylbutyl]  benzenesulfonamide by  reacting  (4R)-4-[2,5-
diﬂuorophcnyl}{4-chlorophenyl)sulfonyl]—amino]pentylsu]fonyl chloride with azetidine. Yield=50%;
MS (ESI+), 493(M+H)+.

EXAMPLE 207

The general reaction scheme outlined in Scheme 207 is described in detail in the text following -

the scheme.




t hereof, said method conprising adm nistering to said subject a
t herapeutically effective amount of at |east one of the sl Aquah2as

conpounds descri bed above. As used herein, the phrase "preventing di sease
conditions” refers to preventing a disease, disorder or condition from

occurring iRa3esuky ect who nay be at risk for the dlseas%kxgﬁ%mgg% not yet
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presented any synptons thereof. Those of skill in the art will understand
that a variety of nethods may be used to determ ne a subj2cAugustR08k for a

di sease, and that whether a subject is at risk for a disease will depend
on a variety of factors known to those of skill in the art, including
genetic make- up of the subject, age, body weight, sex, diet, general
physi cal andouesdsal heal t h, occupatior‘i,z1 PCT/US00/04560

To a stirred solution of salicylamide (1.5 g, 11 mmol) in benzene (15 mL) at room temperature
(room temperature) was added N-(3-hydroxypropyl)piperidine (1.43 g, 10 mmol), riphenylphosphine
(Triphenylphosphine) (2.62 g, 10 mmol) followed by diethylazodicarboxylate (DEAD), (1.74g, 10.0
mmol) in benzene (5 mL) over a peried of 15 min, The reaction mixture was then left stirred at room
temperature for 40 h, concentrated under reduced pressure. The residue was re-dissolved in methylene
chioride (DCM; 100 mL). The DCM solution was washed with 1.0 N NaOH (2 x 75 mL), water (2 X
75 mL) and extracted with 1.0 N HCI (3 x 40 mL). The HCI solufion was basified with solid NaOH to
PH 14 to yield a turbid solution that was extracted with DCM (2 x 50 mL). The combined DCM
solution was washed with water (2 x 50 mL), dried with anhydrous MgSO,, filtered and concentrated
under reduced pressure to yield 2.05 g of pale yellow oil (y: 78%). 'H NMR (300 MHz, CDCh) §
(ppm): 8.20 (dd, 1H), 7.9 (br, 1H), 7.44 (m, 1H), 7.05 (t, 1H), 7.99 (d, 1H).6.6 (b, IH}, 4.15, (t, 2H), .
2.65-2.27 (m, 6H), 2.05 (p, 2H), 1.67-1.54 (m, 2H), 1.45-1.38 (m, 2H).

To a stirred solution of the above amide (1.5 g, 4.6 mmol) in anhydrous THF(40 mL) at room
temperature was added solid lithium aluminum hydride (lithium aluminum hydride) { 473 mg, 11.8
mmol). The reaction mixture was heated at refluxing conditions for 6 h, cooled to room temperature
then quenched with 1.0 N NaOH (0.5 mL). The precipitate was filtered through celite and the celite
pad was washed with ethy! acetate (30 mL). The filtrate was diluted with ethyl acetate ( 100 mL) and
washed with water (2 x 75 mL), dried with anhydrous MgSO,, filtered and concentrated to give 1.1 g of
product as colorless oil (y: 96%). "H NMR (300 MHz, CDCL;) 8 (ppm): 7.26-7.20 (m 2H), 6.90-6,86
(m, 2H), 4.02 (¢, 2H), 3.84 (s, 3H), 2.59-2.43 (m, 6H), 2.06 (d, 2H), 1.68-1.56 (m, 4H), 1.48-1.46 (i,
2H).

To a cooled (0 °C, ice bath) solution of the diamine (500 mg, 2.0 mmol) in of DCM (20 mL)
was added dry pyridine (164 pL, 2.0 mmol), followed by 4-chlorobenzenesulfonylchloride (422 mg, 2.0
mmol). The reaction mixture was allowed to stir at 0 °C for 2 h then concentrated under reduced
pressure. Recrystallization (ethyl acetate/hexanes) of the crude mixture afforded the desired product as
HCI salt. (840 mg of pale yellow solid, y: 99%). 'H NMR (CDCl,) & (ppm): (7.64-7.59 (m, 2H), 7.34-
7.26, (m, 2H), 7.20, (1, 1H), 7.28-7.24, (m, 1H), 6.86 (m, 1H), 6.61 (d, 1H), 4.10 (¢, 2H), 4.04 {d, ZH),
3.54 (d, 2H), 3.43 (t, 2H), 2.76-2.72 (m, 2H), 2.52-2.43 (m, 2H), 2.20-2.00 (m, 2H), 1.87-1.72 (m 4H).

General procedure for the Mitsunobu alkylation of Sulfenamide with alcohols

To a solution of the sulfonamide (AA) (1.0 mmol) in anhydrous THFE (10 mL} at room
temperature was added Triphenylphosphine (1.5 mmol) followed by the appropriate alcohol (1.5 mmol
} and DEAD (1.5 mmol) in that order. The clear reaction mixture was stirred at RT for 24 h then

concentrated under reduced pressure. The crude product was purified by silica gel chromatography

(multiple elution, 200 mL of ethyl acetate, 300-500 mL of 0.5% triethylamine, 0.5% methano} in ethyl




exposure to environnental conditions, marital status, and the |ike, of the
subj ect. "Subject in need thereof' is intended to mean a rEMwust 203. ,
humans, domestic animals and |livestock, having or at risk of having one or
nore di seases associated with a nodified |evel of APP.
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acetate). The desired product was isolated as a colorless oil (45-65% yield ). The free base was
dissolved in DCM to which an excess of a 1.0 M solution of HCI in ether was added. The resulting
solution was concentrated under reduced pressure to give a colorless solid. The HCI salt was purified
by passing through a short column of silica (10% methanol in DCM) to afford the desired product in
good yield.

The compounds of Examples 208-222 were prepared according to the scheme described in the

previous example.

EXAMPLE 208
4-chloro-N—(cyclopentylmethyl)—N-{Z-[3-(1-piperidinyl)propoxy}benzyl}benzenesulfonauﬁde
hydrochloride

\/\/O

&1
R = 0.34 (5% methanol, 1% triethylamine in DCM), 'H NMR (300 MHz, CD;0D) (ppm):
7.82-7.80 (m, 2H), 7.65-7.62 (m, 2H), 7.35 (t, 1H), 7.22-7.17 (m, 1H), 6.95-6.90 (m, 2H), 4.31 (s, 2H),

4.14 (t, 2H), 3.67-3.45 (m, 4H), 3.03 (t, 2H), 2.36 (d, 2H), 2.44-2.35 (m 2H), 2.03-1.84 (m, 5H), 1.66-
1.62 (m, 2H), 1.38-1.24 (m, 6H), 0.97-0.96 (m, 2H).

54
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EXAMPLE 209
4~chloro-N-(1—methylbutyl)-N-{Z-[3-(1—piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride

L,

Ry = 0.34 (5% methanol, 1% triethylamine in DCM), '"H NMR (300 MHz, CD;0D) & (ppm):
7.84-7.82 (m, 2H), 7.62-7.60 (m, 2H), 7.35-7.26 (m, 2H), 6.97-6.89 (m, 2H), 4.90 (d, 1H), 4.32 (4, TH),
4.13 (1, 2H), 3.84 (m, 1H), 3.59-3.40 (m, 4H), 3.03-2.96 (m, 2H), 2.36-2.27 (m, 2H), 1.97-1.48 (m,
6H), 1.15-0.97 (m, 4H), 0.83 (d, 3H), 0.63 (1, 3H). "*C NMR (75 MHz, CD;0D) 3(ppm) 159.3, 141.0,
138.0, 132.1, 130.6, 130.5, 129.9, 126.6, 121.8, 112.3, 66.0, 56.1, 55.4, 54.5, 44.2, 38.6, 25.3, 24.3,
22.8, 20.8, 18.2, 14.0. ESI caiculated for CyH37CIN,0,8 [MH+] 493; Observed: 493.




Those of skill in the art can readily identify a variety of assays that can
be used to assess the activity of sulfonam de conpounds ocf1 Algist 28@nt i on
For exanple, one can use in vitro cell-based assays to assess anyloid O
protein production in cells that are exposed to invention conpounds
conpared to cells exposed to control conditions. For such assays,

transf ect edwembkssst hat stably 193 PCT/US00/04560

EXAMPLE 210
N-allyl-4-chloro-N-{2-{3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride

q (e ‘/\)
/rN n
Ry = 0.28 (1% triethylamine/5% methanol/DCM) 'H NMR: (300 MHz, CD;0D) & (ppm): 7.64
(m, 2H), 7.40 (m, 2H), 7.09 (m, 1H), 6.95 (m, 1H), 6.71 (dt, 2H), 5.14 (m, 1H), 4.65 (d, 2H), 4.22 (s,
2H), 3.90 (t, 2H), 3.46-3.16 (m, 6H), 2.80 (m, 2H), 2.06 (m, 2H), 1.78-1.29 (m, 6H).

EXAMPLE 211
4-chlora-N—(Z-methyl—Z—propenyl)—N-{2-[3-(1-piperidinyl)prnpexy]benzyl}benzenesulfonamide
hydrochoride

@ \/'\./N
N, u

L

R¢ = 0.26 (1% tricthylamine/5% methanol/DCM) 'H NMR (300 MHz, CD,0D) § (ppm): 7.62
(m, 2H), 7.41 (m, 2H), 7.08 (m, [H), 6.91 (dd, 1H), 6.67 (dt, 2H), 4.39 (s, 2H), 4.19 (s, 2H), 3.89 (t,
2H), 3.46-3.27 (m, 6H), 2.82 (m, 2H), 2.09 (m, 2H), 1.81-1.11 (m, 9H).

. EXAMPLE 212
4-chlnre-N-(4~nitrobenzy!}—N-—{Z—[3-(1-piperidinyl)prnpoxy}benzyl}benzenesulfonamide
~ hydrochloride

(:I’WN
Rs = 0.24 (19:1; DCM:methanol). '"H NMR (CD;OD) & (ppm): 7.86-7.81 (m, 4H), 7.60 (m,

2H), 7.10-6.99 (m, 4H), 6.66(t, 1H), 6.48 (d, 1H), 4.33 (s, 2H), 4.19 (s, 2H), 3.82 (t, 2H), 3.56-3.45 (mg
4H), 2.98-2.96 (m, 2H), 2.24-2.14 (m, 2H), 1.72-1.36 (m, 6H).




express various forns of APP and from which anyloid O protein is secreted
are used. Methods to neasure anyloid O protein, such as 21 August 2003

i mmunopr eci pi tation, enzyme-linked i munosorbant assay (ELISA) and

radi oi munoassay, and the |ike are known in the art. |mmunoprecipitation
met hodol ogy can be used to detect radiolabelled anyloid (3 protein derived

from transfweotesossel | s 124 PCT/US00/04560
EXAMPLE 213
4-chloro—N~{2-[3-(1—piperidinyl)propoxy]benzyl}-N-(S—pyridiny[methyl)benzenesulfonamide
hydrochloride

R¢= 0.20 (4% methanol, 1% triethylamine in DCM), 'H NMR (300 MHz, CD,0D) & (ppm):
8.25-8.15 (m, 2H), 7.96-7.93 (m, 2H), 7.71-7.68 (m, 2H), 7.43 (d, 1H), 7.17-7.11(m, 3H), 6.81-6.79
(m, 1H), 6.60-6.57 (m, 1H). C NMR (75 MHz, CD;0D)$ (ppm): 158.5, 148.9, 147.6, 140.7, 138.3
138.1, 133.0, 131.6, 131.0, 130.3, 123.6, 121.8, 111.8, 65.5, 56.1, 54.6, 51.7, 50.3, 25.3, 24.4, 22.9.

2

3

EXAMPLE 214
4-ch10ro-N-[(1R)-1-metllylbutyl]-N-{2-[3-(1-piperidinyl)propoxylbenzyl} benzenesulfonamide
hydrachloride

ro!

R¢ = 0.28 (4% methanol, 1% triethylamine in DCM), 'H NMR (300 MHz, CD;0D) 8 (ppm);
7.84-7.82 (m, 2H), 7.62-7.60 (m, 2H), 7.35-7.26 (m, 2H), 6.97-6.89 (m, 2H), 4.90 (d, 1H), 4.32 (d, 1H),
413 (t, 2H), 3.84 (m, 1H), 3.59-3.40 (m, 4H), 3.03-2.96 (m, 2H), 2.36-2.27 (m, 2H), 1.97-1.48 (m,
6H), 1.15-0.97 (m, 4H), 0.83 (d, 3H), 0.63 (t, 3H). >C NMR (75 MHz, CD;0D) & (ppm): 159.3, 141.0,
138.0, 132.1, 130.6, 130.5, 129.9, 126.6, 121.8, 112.3, 66.0, 56.1, 55.4, 54.5, 44.2, 38.6, 25.3, 24.3,
22.8,20.8,18.2, 14.0. ESI calculated for CyeH3,CIN,0,S [MH-+] 493; Observed: 493.




havi ng 35S- net hi oni ne-| abel ed APP (Haass et al., (1992) Nature 359:322-325
and Shoji et al. (1992) Science, 258:126-129). ELISA can beAugetl20a8 det ect
unl abel l ed anyloid R protein (Seubert etal. (1992) Nature, 359:325-327).
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EXAMPLE 215
4-chloro-N—[(IS)-l~methylbutyl}—N-{Z—[3-(1-piperidinyl)propoxy}benzyl}benzenesulfonamide
hydrochloride

(IO\/\/O
[
R¢=0.28 (4% methanol, 1% triethylamine in DCM), 'H NMR (300 MHz, CDy0OD) § (ppm):

71.84-7.82 (m, 2H), 7.62-7.60 (m, 2H), 7.35-7.26 (n, 2H), 6.97-6.89 {m, 2H), 4.90 (d, 1H), 4.32 (d, 1H),

4.13 (t, 2H), 3.84 (m, 1H), 3.59-3.40 (m, 4H), 3.03-2.96 (m, 2H), 2.36-2.27 (m, 2H), 1.97-1.48 (m,

6H), 1.15-0.97 (m, 4H), 0.83 (d, 3H), 0.63 (t, 3H). "*C NMR (75 MHz, CD;0D) 3 (ppm): 159.3, 141.0,

138.0, 132.1, 130.6, 130.5, 129.9, 126.6, 121.8, 112.3, 66.0, 56.1, 55.4, 54.5, 44.2, 38.6, 25.3, 24.3,

22.8,20.8, 18.2, 14.0. ESI calculated for CygH3,CIN,O,S [MH+] 493; Observed: 493,

o]

EXAMPLE 216
4-chloro—N—(cyclopropylmethy])—N—{z-[3-(1—piperidiny!)propoxy]benzyl}benzenesulfonamide

hydrochloride

“
(54

Ry = 0.25 (5% methanol, 1% triethylamine in DCM) 'H NMR (300 MHz, CD,0D) 3 (ppm):
7.84 (d, 2H), 7.62 (d, 2H), 7.30 (dt, 1H), 7.21 (dd, 2H), 6.98 (d, IIH), 6.94 (t, 2H), 4.42 (s, 2H), 4.13 (¢,
2H), 3.63 (d, 2H), 3.51-4.46 (m, 2H), 3.026, 2H), 2.88 (d, 2H), 2.34-2.28 (m, 2H), 1.94-1.79 (m, 5H),
1.69-1.49 (m, 1H), 0.61-0.54 (m, [H), 0.24-0.21 (m, 2H), (-)0.12-(-)0.14 (m, 2H). “C NMR (75 MHz,
CD;OD) 3 158.6, 140, 139.4, 132.2, 130.9, 130.6, 130.0, 125.1, 121.8, 112.4, 66.0, 56.1, 54.4, 53.8,
50.0,25.3,24.3,22.8, 11.28, 4.7. ESI calculated for C,5H;,CIN,O,S [MH+] 477; Observed: 477.




WO 00/ 50391 14 PCT/ US00/ 04560 The invention will now be described in
greater detail by reference to the follow ng non-limting 21ekaust 2603

WO 60/5039% 126 PCT/US00/04560
EXAMPLE 217
4-chloro-N-(5-hexynyl)-N-{2- [3-(1-piperidinyl)propoxy]benzyl}benzenesutfonamide
hydrochloride

O
4,
//\/rN\ESS_Q_CI

Re = 0.19 (1% triethylamine/5% methanol/ethyl acetate) 'H NMR (300 MHz, CD,0OD) &
(ppm): 7.86-7.83 (m, 2H), 7.66-7.31 (m, 2H), 7.36-7.31 (m, 2H), 7.22-7.19 (m, 1H), 7.10-7.09 (m, 1H),
7-00-6.92 (m, 2H), 441 (s, 2H), 4.15 (¢, 2H), 3.33 (m, 2H), 2.99 (m, 2H), 2.34-2.24 5 (m, 2H), 2.17 (s,
1H), 1.93-1.68 (m, 8H), 1.22-1.15 (m, 4H). >C NMR (75 MHz, CD,0D) § (ppm): 159.1, 140.6, 139.2,
133.0, 1316, 131.1, 130.5, 125.03, 122.2, 112.8, 85.1, 70.3, 66.3, 56.5, 54.9, 50.9, 29.4, 26.9, 25.7,
24.7,23.2, 18.9. ESI calculated for Cy;H;sN,0,CIS [MH+] 503; Observed: 503.

EXAMPLE 218
4—chloro-‘\l~(4-methylpentyl)-N—{2-[3-(l-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochioride -

R¢=0.33 (1% triethylamine/5% methanol/ethyl acetate) 'H NMR (300 MHz, CD;0D) § (ppm):
7.86-7.83 (m, 2H), 7.66-7.63 (m, 2H), 7.36-7.31 (m, 2H), 7.18 (m, 2H), 7.94 (dt, 2H), 4.36 (s, 2H), 4.14
(t, 2H), 3.67-3.51 (m, 4H), 3.07-2.90 (m, 4H), 2.30 (m, 2H), 2.00-1.50 (m, 6H), 0.84 (m, 2H), 0.68 (d,-
6H). C NMR (75 MHz, CD;OD) & (ppm): 157.8, 139.3, 138.1, 131.8, 130.3, 129.9, 129.3, 123.9,
120.9, 111.5, 55.4, 53.8, 49.7, 48.6, 35.9, 27.8, 26.9, 24.6, 23.5, 22.0.




[ [ [ -1- | To a
EXAMPLE | (S)-5- di methyl (1, 1-di methyl ethyl)silyl] oxy]-1-pentano
stirred sofu%ion[o¥ (4S) - pentane-1|, 4-di ol [CAS 24347-57-7]2(3&9@&@00@.2020
nol) and t- butyldinmethylsilyl chloride (30.5 g, 0.202 nol) in CH2Cl12 (40

m.) was added triethylamne (43.0 ni,
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EXA 21
4—chloro-N—(cycIobutylmethyl)-N—{Z-[3-(1-piperidinyl)propoxy]benzy!}benzenesulfonamjde
kydrochloride

R;= 038 (1% triethylamine/5% methanol/ethyl acetate) 'H NMR (300 MHz, CD:0OD} 8 (ppm):
7.67 (d, 2H), 7.47 (d, 2H), 7.18-7.01 (m, 2H), 6.82-6.72 (m, 2H), 4.13 (s, 2ZH), 3.95 (t, 2H), 3.47 (m,
2H), 3.33 (m, 2H), 2.83 (m, 4H), 2.11 (m, 2H), 1.93-1.07 (m, 13H). °C NMR (75 MHz, CD,0D) &
158.6, 140.2, 138.7, 132.5, 131.1, 130.7, 130.3, 125.2, 121.8, 112.4, 66.0, 56.2, 55.01, 54.7, 51.0, 361,
27.1, 25,5,24.4,22.9, 18.6. ESI calculated for Ca6H35CIN;O,S [MH+] 491; Observed: 591.

EXAMPLE 220
4—chloro-N—{2-[3-(1—piperidinyl)propoxy]benzyl}—N—(4-pyridinylmethyl)benzenesulfouamide
dihydrochloride

@qwo

R;=0.23 (5% methanol/DCM) 'H NMR (300 MHz, CD;OD} & (ppm): 7.86-7.82 (br, 2H),
7.22-7.18 (br, 2H), 6.97-6.89 (br, 4H), 6.38-6.32 (br, 2H), 6.0-5.83 (br, 2H), 4.55 (br, 4H), 3.81-3.65
(m, 4H), 3.35-3.25 (m, 2H), 2.97-2.85 (m, 4H)}, 2.35-2.2.8 (m, 2H), 1.64-1.61 (br, 2H), 1.22-1.06 {(m,
5H), °C NMR (75 MHz, CDsOD) & (ppm): 161.7, 158.5, 142.02, 140.9, 137.5, 132.0, 126.9, 1234,
121.9, 112.1, 66.2, 56.2, 54.9, 54.8, 52.6, 52.0, 25.5, 244,229,




. 305 mol) followed by 4-(dinmethylam no)pyridine (2.50 g, 20.2 nmmol) at O
(C):. 3‘(I)'he m'2<ture was s%/i rrt(ad for g h at 0 C and was dil ut ed2hAtigusticeody|
ether (300 nmL). The white precipitate was filtered and washed wi th diethyl
ether. The filtrate was concentrated under reduced pressure. The pale
yellow oil was distilled (100 G103 Cat 0.7 nun) to afford the title

conpound (4dbes@df) as a colorless 0i1|2-8 PCT/US00/04560

EXAMPLE 221
N-benzyl-d-chloro-N—{2-[3—{1-piperidinyl)propuxy]benzyl}henzeuesulfonamide hydrochloride

0\/\/0
G,
‘;‘%‘Q—a

Ry = 0.24 (1% triethylamine/5% methanolethyl acetate) 'H NMR (300 MHz, CD;0D}) &
(ppm): 7.64 ( d, 2H), 7.40 (d, 2H), 7.05-6.86 (m, SH), 6.70 (m, 2H), 6.58 (t, 1H)}, 6.47 (d, 1H), 4.19 (s,
2H), 3.98 (s, 2H), 3.68 (t, 2H), 3.38 (m, 2H), 3.18 (m, 2H), 2.75 (¢, 2D, 1.99 (m, 2H), 1.89-1.14 (m,
6H). BC NMR (75 MHz, CD:OD) & (ppm): 159.6, 141.4, 1403, 139.5, 133.8, 132.3, 1319, 1314,
130.4,130.2, 129.4, 125.2, 122.8, 113.3, 66.9, 57.5,55.9,53.7,51.5,26.5, 25.6, 24.0.

ko]

EXAMPLE 222
4-chloro—N—(2,3,4,5,6-pentaﬂuorobenzyl)—N—{2—[3-(1—
piperidinyljpropoxy]benzyl}benzenesulfonamide hydrochloride

O
=

Re = 0.29 (1% triethylamine/5% methanol/ethyl acetate) 'H NMR (300 MHz, CD;0D) &
(ppm): 7.91-7.87 (m, 2H), 7.01-7.67 (m, 2H), 7.14 (m, 2H), 6.76 (m, 2H), 4.36 (4, 4H), 3.99 (d, 2H),
3.61-3.47 (m, 4H), 3.03 (m, 2H), 2.28 (m, 2H), 1.93-1.54 (m, 6H). "C NMR (75 MHz, CD;0D) &
(ppm):157.9, 140.5 137.6 133.3, 130.9 130.6, 130.0, 127.5, 121.2 111.2 65.5, 55.8, 54.2, 51.1, 415,
24.9, 24.1 22.5. ESI calculated for CasHasCIFsN-O,S [MH+) 603; Observed: 603.




"HNWR (CDA3) S3.81 (m IH, 3.65 (m 2H), 1.48-1.63 (m 4H), 1.19 (d,
3H), 0.91 (s, 9H), 0.07 (s, 6H. EXAMPLE2 21 August 2003
4-chloro-2-nitro-1-][(tetrahydro-211-pyran-2-yl)oxy]nethyl] benzene

WO 00/50391 129 PCT/US00/04560

EXAMP 23

The general reaction scheme outlined in Scheme 223 is described in detail in the text following
the scheme..




C A magnetically stirred solution of 4-chloro-2-nitrobenzyl alcohol (25.0
g, 133 mmol) and 3, 4- di hydro-2H pyran (18.2 nlL, 16.8 g, Z20ICAwust 200N
anhydrous di chl oronethane (250 nL) was treated at 25 C with pyridinium
p-tol uenesul fonate (PPTS, 50 ng). The solution was stirred for 12 h, washed

WO 00/50391 PCT/US00/04560
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with I N NaOH (250 mL), brine (250 niL), dried (K2C33), filtered, and
concentrated in vacuo. Silica gel chromatography (4:1 hexainéugtshg003
acetate) of the concentrate gave 22.5 g (62% of the title conmpound as an

oi . 21 August 2003

WO 00/50391 131 PCT/US00/04560
2-(3’-Piperidinylprepyfoxy)}-methyl benzoate

To a solution of methylsalicylate (15.0 g, 98.8 mmol) in dry benzene (300 mL) was added
Triphenylphosphine (25.8 g, 98.8 mmol) followed by N-(3-hydroxypropyl) piperidine (14.12g, 98.8
mmol). The clear reaction mixture was cooled to 0 °C in an ice bath and DEAD (16.5 mL, 108.7
mmol} was added in drops over a period of 15 min. The reaction mixture was slowly warmed to room
temperature and left stirred at room temperature for 15 h. The reaction mixture was filtered to remove
the precipitated triphenylphosphineoxide and the filtrate was extracted with 1.0 M HCI (2 x 100 mL),
the combined HCI solution was basified to pH 9 by the addition of solid NaHCO;. The basic solution
was exiracted with ethyl acetate (3 x 100 mL). The combined ethyl acetate extracts were washed with
saturated brine (2 x 75 mL), dried with MgSO,, filtered and concentrated under reduced pressure to
give 20.97 g of pale yeliow oil (y: 77%) 'H NMR (CDCI;} 8 (ppm): 7.70 (dd, 1.8 Hz, 1H), 7.42 (dt,
1.5 Hz, 1H), 6.99-6.94 (m, 2H), 4.08 (t, 2H), 3.88 (s, 3H), 2.58-2.45 9m, 6H), 2.04 (p, 2H), 1.65-1.60

-~ (m, 4H), 1.47-1.45 (m, 2H).

2-(3’-Piperidinylpropyloxy)-benzylaicohol

To a suspension of lithium aluminum hydride (5.48 g, 144 mmof) in anhydrous THF (500 ml.)
was added a solution of the methyl ester (20 g, 72.1 mmol) in THF (200 mL) over a period of 30 min.

The reaction mixture was refluxed for 6 h, cooled to 0 °C and. quenched with water (5.48 mL) followed
by 15% NaOH solution (5.48 mL) and finally with water (16.5 mL). The ecrystalline precipitate was
filtered through the celite. The filtrate was concentrated to yield 18.9 g of crude product, which was
purified by chromatography on SiO, (2% methanol in CHCL) to yield 17.98 g of prodﬁct as white
crystalline solid (y: 31%). 'H NMR {CDCly) & (ppm): 7.27-7.22 (m, 2H), 6.96-6.89 (m, 2H), 4.63 (s,
2H), 4.07 (t, F =, 2H), 2.55-2.40 (m, 6H), 2.00 (p, 2H), 1.66-1.58 (m, 4H), 1.46-1.43 (m, 2ZH).

The following compounds were similarly prepared.

3-Chlore 6-(3’-piperidinylpropyloxy)-benzylalcohol.
yiprop

0\/\/0
oH '
2~(3’-Piperidinylpropyloxy)-phenethylalcohol.
(IO\/\/
OH

"H NMR (300 MHz, CDCl;) 3 (ppm): 7.23-7.12 (m, 2H), 6.90-6.83 (m, 2H), 4.05 (t, 2H), 3.83
(t, 2H), 2.91 (t, 3H), 2.51-2.47 (m, 6H), 1.99 (p, 2H), 1.72-1.58 (m, 4H), 1.48-1.40 (m, 211)

9




WD 00/ 50391 15 PCT/ US00/ 04560 EXAMPLE 3 5-chl oro- 2-f

[ (tetrahydro-2H pyran-2-yl)oxy] net hyl ] benzenam ne 21 August 2003

WO 00/50391 132 PCT/US00/04560
3-(3’-Piperidinylpropyloxy)-benzylakcohol.

o

OH

S

2-(3-N,N’-dimethylaminoprepyloxy)benzylalcohol.

|
qc’\/\/"‘\
OH

2-(3’-Piperidinylpropyloxy)-p-naphthylalocohol.

_ 0 \/\/O O 0\/\/0 O O
OH Q N
=Y T
3-(3’-Piperidinylpropyloxy)-z-hydroxymethyl pyridine.

R O\/\/O

e

N
OH

'H NMR (300 MHz, CDCL) 8 (ppm): 8.14 (dd, 1H), 7.20-7.12 (m, 2H), 4.72 (s, 2H), 4.05 (t,
3H), 2.51-2.40 (m, 6H), 2.00 (p, 2H), 1.64-1.57 (m, 4H), 1.46-1.44 (m, 2H).

OB
(:gr()Me
o]

To a stirred solution of methyl salicylate (4.0 g, 26.3 mmol) dry THF ( 100 mL) under Ar was

2(3-Bromopropyloxy)methylbenzoate

added Triphenylphosphine (6.9¢, 26.3 mmol) followed by 3-bromopropanol (3.66g, 26.3 mmol). The
rection mixture was cooled to 0 °C in an ice bath and DEAD {4.55 mL, 28.9 mmol) was added in drops
over period of 15 min. The reaction mixture was left to stir at room temperature for 15h. The reaction
mixture concentrated under ‘reduced pressure. The resulting crude product was purified by
chromatography over SiO, (10:1, hexanes/ethyl acetate) to give 4.5 g of the desired product as a pale
yellow oil (y: 63%). 'H NMR (CDCl,) & (ppmy): 7.83-7.99 (dd, 1H), 7.49-7.44 (t, 1H}, 7.00-6.97 (m,
2H), 4.19 (t, 2H), 3.89 (s, 3H), 3.71 (¢, ZH), 2.36 (p, 2H).




A Parr bottle containing
4-chloro-2-nitro-|-[[(tetrahydro-2H pyran-2-yl)oxy] net hyl | BtAngust 20022. 6 ¢,

i [ | (50% slurry
82.8 mmol ) and ethanol (150 nL) was treated w th Raney nicke (
in vvater,)2.0 g), charged with hydrogen (60 psi) and rocked until hydrogen
upt ake ceased (3 h). The resultant suspension was filtered through celite,
and t he celwbaosmke thoroughly vvashedﬁ/\gth fresh et hanol P(C§fl}§00104560

2(3-Pyrrolidinyipropyloxy)methylbenzoate

O\/\/D

OMe

o]

2(3-Bromopropyloxy)methylbenzoate (4.0 g, 11.3 mmol ) was dissolved in neat pyrrolidine (40
mL} and stirred at room temperature for 1h. The reaction mixture was then concentrated under reduced
pressure. The isolated residue re-dissolved in DCM and washed with saturated bicarbonate solution (2x
50 mL), dried with MgSO,, filtered and concentrated under reduced pressure to give 3.8 g of colorless
oil (y: 99%) 'H NMR (CDCl;) § (ppm): 7.79-7.77 (4, 1H), 7.47 (t, 1H), 6.99-6.94 (m, 2H), 4.11(t, 2H),
3.89 (s, 2H), 2.67 (t, 2H), 2.57 (br, 4H), 2.06 (p, 2H), 1.87 (br, 4H).

2-(3-Pyrrolidinylpropyloxy)benzylalcohol
0\/\/D
Cca

To a suspension of lithium aluminum hydride (0.9 g, 23.6 mmol) in anhydrous THF (100 mL)
was added a solution of the methyl ester (3.0 g 11.8 mmol) in-THF (10 mL) over a period of 10 min.
The reaction mixture was refluxed for 6 h, cooled to 0 °C and quenched with water (0.9 mL)followed
by 15% NaGH solution 0.9 mL ) and finally with water (2.7 mL of). The crystalline precipitate was
filtered through the celite. The filtrate was concentrated o yield 2.3 g of crude product, which was
subsequently purified by chromatography on SiO, (hexanes/ethyl acetate 5:1) to afford 2.02 g of
product as colorless oil (y: 76%). '"H NMR (CDCl3} 8 (ppm): 7.26-7.22 (m, 2H), 6.95-6.88 (m, 2H),
4.61 (s, 2H), 4.1 (t, 2H), 2.68 {t, 2H), 2.54 (br, 4H), 2.03 (p, 2H), 1.85-1.81 (m, 4H).

General procedure for the synthesis of 4-cholorobenzenesulfanilides
To 1.0 g of amine dissolved in DCM (20 mL) or 1, 2-dichloroethane was added 1.1 equivalent
of pyridine and 1.0 equivalent of 4-chlorobenzenesulfonylchloride. The reaction mixture was gentiy
refluxed over night then cooled to room temperature. The-reaction mixture was concentrated under
reduced pressure and the crude product was recrystallised from DCM/hexanes to give the product in 90-
95 % yield.

General Procedure for the preparation of 4-cholorobenzenesulfonamides
To a biphasic mixture of alkylamines (1.0g) in water (20 mL ) was added 1.6 equivalent of
solid NaHCO; followed by 1.0 equivalent of 4-chlorobenzesulfonamide. The heterogeneous mixture

was refluxed for 2 h then cooled to room temperature and acidified with 1.0 M HCI to pH 1. The




150 nL). The conbi ned organic extracts were concentrated in vacuo to give
an orange oil that crystallized on standing. Recrystalli ZdatAwus{ 2003y

acet at e/ hexane) gave the title conmpound as a white solid (19.64 g, 98%.
"H NWMR (CDCI3) 57.00 (d, J = 8 Hz, IH), 6.65-6.60 (m 2H), 4.72 (A of ABq,
J =12 Hz, 1H), 4.79-4.77 (m 11-1), 4.45 (B of ABq, J= 12 Hz, IH), 4.27

(bs, 2H), 3y8gssdssic® (M 1H), 134 PCT/US00/04560

precipitated product was filtered, washed with water and subsequently recrystallized from ethyl

acetate/hexanes to give the crystalline sulfonamide in 85-95% vield.

General procedure for alkylation of 4-chlorobenzenesulfonamides

To a stirred solution of 2-(3°-piperidinylpropyloxy)-benzylalcohol (1.0 equivalent) in THF (10
mL/mmol) was added 1.5 equivalent of PPh; and 4-chlorobenzenesulfonamides followed by 1.5
equivalent of DEAD. The reaction mixture was stirred at room temperature for 12 h then concentrated
under reduced pressure. The crude mixture was purified by chromatography (multiple elution 260 mL
of ethyl acetate followed by 0.5 % methanol 0.5% triethylamine in ethyl acetate) to give 45-60 % yield
of product as a colorless oil {free base). The free base was dissolved in DCM and an excess of a 1.0 M
solution of HCI in ether was added. The resulting solution was concentrated under reduced pressure to
give white solid. The HCI salt was purified by passing through a short column of silica and eluting with
10% methanol in DCM to vield white solid.

The following compounds were prepared according to the scheme described in the previous

example. 7

EXAMPLE 224
4-chioro-N-[3-(methylsulfanyl)phenyl]-N-{2-[3-(1-
piperidinyl)propoxy|benzyi}benzenesulforamide hydrochloride

O
.

N 1T
S 1
1n
o
P

Re= 0.25 (5% methanol/DCM) 'H NMR (300 MHz, CDCl;) 8 (ppm): 7.87-7.84 (m, 2H), 7.63-
7.50 (m, 3H), 7.33-7.27 (m, SH), 6.91 (m, 2H), 6.44 (m, 1H), 4.82 (d, 1H), 4.61 {m, LH), 4.24 (m, 1H),
3.51 (s, 2H), 3.34 (m, 4H), 2.41 (t, 4H), 1.66-1.26 (m, SH), 0.87 (m, 9H). -




- MPLE4
3.58-3.50 (m 11-), 1.88-1.65 (m 2H), 1.58-1.46 (m 4H). EXA
4- chl or o- Nf [ 5- chl or o- 2- (hydr oxynet hyl ) phenyl ) benzenesul f orzinfesC2003

WO 60/503%1 135 PCT/US00/04560

EXAMPLE 225
N-{2-[3-(dimethylamino)propoxy]benzyl}-4-nitro-N-phenylbenzenesulfonamide

]
O N

N' Rt o
S aval
R;=0.32 (9% methanol/DCM) 'H NMR (300 MHz, CDCly) 8 (ppm): 8.36-8.22 (m, 3H), 8.06

(m, 1H), 7.80 (m, 2H), 7.23-7.15 (m, 3H), 6.82-6.67 (m, SH), 4.82 (s, 2H), 4.12 (t, 2H), 3.45 (m, 2H),
2.87 (s, 6H), 2.41 (m, 2H).

EXAMPLE 226
N—{2-{3-(dimethylamino)propoxy]benzyl}-2-nitro—N—phenylbenzenesulfunamide

Owliﬁl\
O-.N'o
N3
3
o
Rr=0.16 (9% methanol/DCM) 'H NMR (300 MHz, CDCl;) 8 (ppm): 7.62 (m, 2H), 7.50-7.42

(m, 2H), 7.29-7.07 (m, 7H), 6.85-6.74 (m, 2H), 5.04 (s, 2H), 3.86 (t, 2H), 2.42 (t, 2H), 2.25 (s, 6H),
1.85 (m, 2H).

EXAMPLE 227
5-(dimethylamino)-N-{2-{3-(dimethylamino)propoxy]benzyi}-N—phenyI—L

naphthalenesulfonamide

[
SN LN

G
SR

Re=0.16 (9% methanol/DCM) 'H NMR (300 MHz, CDCl,) 8 (ppm): 8.69-8.23 (m, 15H), 4.99
(s, 2H), 4.12 (1, 2H), 3.60 (m, 2H), 2.85 (s, 6H), 2.50 (m, 2H).




To a magnetically stirred solution of 5-chloro-2-[[(tetrahydro-2H pyran-2-

yl ) oxy] met hyl ] benzenam ne (4.38 g, 18.1 mmol) i n anhydr ou2iphugudt 2603 100
m.) at 25 C was added 4-chl orobenzenesul fonyl chloride (3.82 g, 18.1

mmol ). The solution was stirred for 24 h and concentrated in vacuo. The
resi due was dissolved in dichloronethane (150 nL), washed with brine (3

WO 00/50391 136 PCT/US00/04560

EXAMPLE 228
N—{2-{3-(dimethylamino)propoxy]benzyl}-N—phenylmethanesulfonamide

: :0\/\/!!1\
o
N
Rr=0.16 (9% methanol/DCM) 'H NMR (300 MHz, CDCl) & (ppmy): 7.33-7.15 (m, 6H), 6.91-
6.70 (m, 3H), 4.88 (5, 2H), 4.06 (t, 2H), 3.36 (t, 2H), 2.97 (s, 3H), 2.82 (s, 6H).2.48-2.37 (m, 2H),

EXAMPLE 229
} | 4—chlor0—N—phenyl-N—(2—{2—[3—(l-piperidinyl}pmpoxy] phenyljethyljbenzenesulfonamide
hydrochloride

0\/\/’0
0.0
L

@ °

Rr=0.17 (5% methanol, 1% tricthylamine) 'H NMR (300 MHz, CDCl;) 8 (ppm): 7.54-7.47
(m, 4H), 7.36-7.34(m, 2H),7.17 (dt, 1H), 7.04 (m, 2H), 6.92 (m, 2H), 6.75 (t, 1H), 4.17-4.05 (m, 2H),
3.86-3.81 (m, 2H), 3.6 (br, 2H), 3.45-3.40 (m, 2H), 3.1 (BR, 2H), 2.79-2.74 (m, 2H), 2.34-2.25 (m, 2H),
1.88 (br, 4H}, 1.25 (t, 2H). ESI calculated for C;sH;;CIN,O,S (MH+) 513, Observed 513.

EXAMPLE 230
4-chloro-N—{5-chloro~2—{3—(1—piperidiny!}propoxy]benzyl}-N—phenylbenzenesulfonamide
hydrochloride

o)
T
. ©/N~§_©_u

Rr = 0.43 (3:1;1; nBuOH:H,0:AcOH). 'H NMR (CDCly) § (ppm): 7.59-7.53 (m, 4H), 7.20-

7.17 (m, 3H), 7.10 (dd, 1H), 6.90-6.83 (m, 4H), 4.81 (s, 2H), 4.08 (1, 2H), 3.56-3.50 (m, 4H), 3.06-3.03
(br, 2H), 2.31-2.26 (m, 2H), 1.94-1.80(m, 6H).




x 150 nL) and concentrated in vacuo. Silica gel chromatography (6:1

hexane: et hyl acetate) of the concentrate afforded the titdteAugsp2edsd (5. 27
g, 76% as a crystalline solid. "HNWR (CDCI3) 58.70 (bs, IH, 7.71 (d, J=
8.5 Hz, 2H), 7.58 (s, IH, 7.39 (d, J= 8.5 Hz, 2H), 7.05-6.99 (m 2H),
4.52-4.48 (m IH), 4.31 (Aof ABq, J = 1® Hz, 1H), 4.24 (B of ABg, J= 12
Hz, IH), 4.13-4.05 (m 1H), 3.63-

EXAMPLE 231
4-chloro-N;(Z,S-diﬂuorophenyl)-N-{S-ﬂuoro-z-[3-(1—
piperidinyl)propoxy]benzyl}benzenesulfonamide hydrechloride

F : 10
F

Re=0.47 (9 % methanol in DCM), 'H NMR (300 MHz, CD;OD) & (ppm): 7.74 (d, 2H). 765
(d, 2H), 7.10-8.05 (m, 2H), 6.99-6.89 (m, 2H), 6.85-6.75 (m, 2H), 4.83 (s, 2H), 4.11 (i, 2H), 3.41 (m

2H), 3.21 (br, 2H), 2.32-2.23 (m, 2H), 1.87 (m, 4H), 1.58 (br, 2H). LC-MS calculated for
ngHnglFJNQOJS, [MH+] 553; Observed: 553.

EXAMPLE 232
4-chloro-N-(2,5-difluoro phenyl)-N-{5-methyl-2-[3-(1-
piperidinyl)propexy]benzyl}benzenesulforamide hydrochloride

0\/\/@
A
F. N.
oo
F O
Rr=0.45 (9 % methanol in DCM), 'H NMR (300 MHz, CD,0D) § (ppm): 7.75 (d, 2H), 7.66

(d, 2H), 7.05 (m, 3H), 6.81 (m, 3H), 4.76 (5, 2H), 4.03 (t, 2H), 3.13-3.00 (m 6H), 2.18 (m, 5H), 1.82 (m,
4H), 1.67 (m, 2H).

EXAMPLE 233
4-chluro-N-(2,5-diﬂuorOphenyl)-N-({B-[3-(l-piperidinyl)propoxy]—z-‘
pyridinyl}methyl)benzenesulfonamide hydrochloride

0\/\/@ .

L

R¢=0.33 (10% methanol/DCM) 'H NMR (300 MHz, CDCly) & (ppm): 7.71 (d, 1H), 7.63-7.51

(m, 4H), 7.31 (d, 1H), 7.15 (m, 1H), 6.90 (m, 2H), 6.62 (m, 1H), 4.87 (s, 2H), 4.08 (t, 2H), 3.28 (m,
2H), 3.07 (m, 4H), 2.21 (m, 2H), 1.74 (m, 4H), 1.55 (m, 2H). *C NMR (75 MHz, CD;0D) § (ppm):

1571, 146.0, 142.9, 142.5, 139.9, 132.3, 132.1, 129.3, 129.1, 129.0, 127.9, 1222, 121.7, 121.3, 120.3,
120.1,120.0, 119.8, 58.5, 57.8, 56.4, 54.3, 27.2, 26 .4, 25.0.

froad s ot 5

cl

o}




3.55 (m

00/ 50391 16 PCT/ US00/ 04560

] 4H). 21 August 2003 WD
'H, 1.881.71 (m 2H), 1.62-1.45 (m 4H 2 August 2003
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EXAMPLE 234

4-chloro-N-(Z,S-diﬂuorophenyl)-N-({S-[3-(1 -piperidinyl)propoxy]-2-
naphthyl}methyl)benzenesulfonamide hydrochloride

\/\/"O
oA
F
Ry = 0.55 (9% methanol/DCM) 'H NMR (500 MHz, CD;0D) 8 (ppm): 7.73-7.67 (dd, 4H),
7.63-7.55 (dd, 3H), 7.43 (s, 1H), 7.38 (m, 1H), 7.24 (¢, 1H), 7.18 (s, 1H), 6.95-(m, 2H), 6 .81 (m, 1H),
“C NMR (125 MHz, CD,0D) & (ppm): 160.3, 159.1, 158.4, 156.5, 141.0, 138.5, 136.3, 132.4, 130 8,

130.5, 129.7, 128.62, 128.0, 127.7, 125.3, 125.2, 120.0, 119.8, 1184, 118.4, 118.2, 118.2, 107.3. 66.7.
56.7,55.0,51.5, 26.0, 25.1, 23.7. '

o=t =0

EXAMPLE 235
4-chloro-N -(3-chlorophenyl)—N—{2-[3—(1-piperidinyl)propoxy]benzyl}benzenesulfo namide
hydrochloride

©;°WO

CI©,N\

Re=0.13(1% triethylamine/ethyl acetate) 'H NMR (300 MHz, CD;0D) & (ppm): 7.61 (m, 4H),

7.17 (m, 3H), 6.92-6.84 (m, 4H), 6.67 (t, 1H), 4.84 (s, 2H) 4.15 (br, 2H), 3.67 (m, 4H), 3.06 (t, 2H),
2.34 (br, 2H), 2.02-1.52 (m, 6H). "*C NMR (75 MHz, CD;OD) & (ppm): 156.5, 140.3, 139.4, 136.6,

134.0, 130.1, 129.6, 129.2, 129.0, 128.6, 128.0, 127.0, 123.2,120.4, 111.0, 66.4, 56.0, 54.6, 48.7, 26.7,
26.0,24.4. h

Cl

N=0

o=

: EXAMPLE 236
4-chloro—N-(2,5-diﬂuorophenyl)- N-(1-{2-[3-(1-
piperidinyl)propoxy]phenyl}ethy!)benzenesulfonamide hydrochloride

0\/\/0
q“@
LI
Rr=0.19 (1% triethylamine/ethyl acetate) 'H NMR (300 MHz, CD;OD) & (ppm): 7.66 (dd,
4H), 7.45 (d, 1H), 7.15 (m, 3H), 6.85 (dd, 2H), 7.67 (d, 1H,), 6.58 (i, 1H), 5.20 (d, 1H), 4.53 (d, 1H),




EXAMPLE 5 i e
hl oro-N-[ 5-chl oro-2-[[ O (2-tetrahydropyranyl ) nmet hyl | phenyhldusteddd- [
?h;l (1,1 di Enet hyl et hyl )silyll oxyl-1(R)-nethyl butyll benzenesuq fo nam de oJ

139

4.19-4.05 (m, 2H), 3.83 (m, 3H), 3.31 (br, 2H), 2.33 (br, 2H), 2.00-1.78 (m, 6H). *C NMR (75 MHz,
CD;OD) & (ppm): 156.5, 140.3, 139.4, 136.6, 134.0, 130.1, 129.6, 129.1, 128.6, 128.0, 127.0, 123.2,
1204, 111.0, 56.0, 54.6, 48.7, 26.7, 26.0, 24.4.

XAMPLE 237
N-(3-bromuphenyl)-d—chloro-N-{2-[3-(1—piperidinyl)propoxy]benzyl} benzenesuifonamide
hydrochloride

R¢=10.59 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) & (ppm): 7.42 (m, 2H), 7.45 (m,
1H), 7.22-7.06 (m. 3H), 6.93-6.84 (m, 3H), 6.68 (t, 1H), 4.85 (s, 2H), 4.27 (t, 2H), 3.61 (m, 4), 3.07 (br,

2H), 2.34 (m, 2H), 1.92 (m, 6H).

EXAMPLE 238
4-chloro-N—[2-(methylsul_fanyl)phenyl}-N-{Z—{3-(1-
piperidinyl)propoxy]benzyl}benzenesi:lfonamide hydrochloride

@Q’ A
@’L '
'H NMR (300 MHz, CD;0D) & (ppm): 7.72-7.75 (m, 2H), 7.65-7.59 (m, 2H), 7.32-7.10 (m,

3H), 6.97 (di, 1H), 6.85 (d, 1H), 6.69 (d, 1H), 6.57 (dt, 1H), 5.20 (d, 1H), 4.17 (m, 1H), 3.99 (m, 1H),
3.33 (m, 1H), 3.20 (m, 4H), 2.23 (m, 2H), 2.12 (s, 3H), 1.91 (m, 4H), 1.65 (br, 2H). ESI calculated for

—cr:__o

C23H33C1N20382 [MH‘*‘} 545, Observed: 545.




Od d - To a solution of
4-chl oro-N-[5-chl oro-2-[ O (2-tetrahydropyranyl ) net hyl ] 21 August 2003
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EXAMPLE 239
4—chlor0-N—[4—(methylsulfanyl)phenyl]-N—{Z-[Su(l-
piperidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride

o d )
e
\S/©/ - —@—-m

Ry =0.40 (10% methanol/DCM) 'H NMR (300 MHz, CD,0D) & (ppm): 7.60 (m, 4H), 7.16 (m,
1H), 7.03 (m, 2H), 6.85-6.77 (m, 3H), 6.66 (m, 1H), 4.81 (s, 2), 4.10 (m, 4H), 3.06 (m, 2H), 2.39-2.28
(m, SH), 2.02-1.1.28 (m, 8H). "C NMR (75 MHz, CD,OD) & (ppm): 156.4, 139.1, 138.5, 136.9,
135.8,130.0, 129.1, 129.1, 129.1, 128.8, 126.1, 123.7, 120.4, 111.0, 66.3, 56.0, 55.8, 54.6, 48.9, 26.7,
26.0,25.7,24.4,15.3, 14.5, 14.2,

[/ e)

O

EXAMPLE 240
4—chloro-N-cyclohexyl—N—{2~[3—(1-piperidinyl)propoxy}benzyl}benzenesulfonamide hydrochloride

L )

SN
Ry =0.49 (10% methanol/DCM) 'H NMR (300 MHz, CD,0OD) & (ppm): 7.84-7.82 (m, 2H),
7.61-7.58 (m, 2H),7.14.-7.25 (m, 2H), 6.97-6.89 (m, 2H), 4.53 (s, 2H), 4.15 (m, 2H), 3.63-3.43 (m, 4H),
2.99 (m, 2H), 2.29 (m, 2H), 1.98-1.12 (m, 16H). *C NMR (75 MHz, CD;OD) & : 158.1, 141.3, 140.0,

131.6, 130.7, 130.3, 129.8, 127.1, 121.7, 112.4, 66.1, 59.9, 56.1, 54.5, 44.8, 324,273,264,253,24.4,
22.8. '

(o= T w]

EXAMPLE 241
4-chloro~N—(2-chlorophenyl)—N—{2-[3—(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride ’

(D;O\/\/O
o]
Clito

Ct
Ry =0.44 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.73-7.69 (m, 2H),

7.64-7.59 (m, 2H), 7.30-7.10 (m, 4H), 6.90-6.80 (m, 3H), 6.64 (dt, 1H), 5.07 (d, 1H), 4.70 (d, 1H),
4.12-3.99 (d, 2H), 3.52 (m, 1H), 3.17 (b, 4H), 2.2 (br, 2H), 1.84 (m, 4H), 1.65 (m, 2H) *C NMR (75

o=




phenyl ] benzenesul fonam de (2.70 g, 6.40 mmol ), tri phenyl phosphine (3.40 g,
12.8 nmol ) and (S)-5- [[dinethyl (1, 1-di methyl ethyl)silyl] ayhudisp2Odzanol
(2.40 g, 12.8 nmmol) in THE (25 nL) was added dii sopropyl azodi carboxyl ate
(2.40 nL, 12.8 mmol ) dropwi se at 0 C under nitrogen atnosphere. The
resulting mxture was allowed to warmto 22 Cwth stirring. Stirring was
continued f@pomsari od of 18 141 PCT/US00/04560

MHz, CD;OD) & (ppm): 156.9, 139.0, 138.7, 135.7, 134.8, 133.4, 134.0, 130.3, 129.5, 129.3, 129.1,
129.0, 127.0, 123.6, 120.2, 110.9, 66.3, 55.9, 54.6, 48.5, 26.5, 26.0, 24.4.

EXAMPLE 242
4-chloro-N-[2-(methylsuifonyl)phenyl[-N-{2-[3-(1-
piperidinyl)propoxy}benzyl}benzenesulfonamide hydrochloride

Ry = 0.13 (0.2% triethylamine/5% methanol/ethyt acetate) 'H NMR (300 MHz, CD;0D) §
(ppm): 8.07 (dd, 1H), 7.78-7.4 (m, 2H), 7.66-7.45 (m, 1H), 7.17 (m, IH), 6.80 (m, 2H), 6.64 (m, 2H),

5.24 (d, 1H), 4.63 (d, LH), 3.88 (m, 1H), 3.70 (m, 1H), 3.06 (m, 9H), 1.99 (m, 2H), 1.80 (m, 44), 1.63
{m, 2H).

EXAMPLE 243
4-chloro-N-[3-(methylsulfonyl)phenyl]-N-{2-[3-(1-
piperidinyl)propoxylbenzyl}benzenesulfonamide hydrochioride

o)
O

N.

O=¢=0

S
I

o] o]

Re=0.19 (5% methanol 0.2 %triethylamine in ethyl acetate). '"H NMR {CD;0D)} & (ppm):7.78-
7.75 (m, 1H), 7.61 (m, 4H), 7.47 (t, 1H), 7.42 (t, 1H), 7.35-7.32 (ddd, IH), 7.17-7.11 {dt, 1H), 7.04-
7.01 (dd, 1H), 6.86 (d, IH), 6.71 (dt, 1H), 4.87 (s, 2H), 4.02 (1, 2H), 3.14-3.09(m, 2H), 2.97-2.95 (s
overlaps m, 5H), 2.18-2.12 (m, 2H), 1.82-1.74 (m, 4H), 1.62-1.60 (m, 2H).




h and diethyl ether (100 nL) was added. The white solid was filtered,
washed with ether (50 nL), and the conbined ether sol uti o fAsgust 2003
concentrated under reduced pressure. Silica gel chromatography (3:17 ethyl
acet at e: hexanes) of the concentrate afforded the title conpound (4.00 g,

100% as a colorless oil. M (ESI) mle 615 (MH).
WO 00/50391 142 PCT/US00/04560
EXAMPLE 244

4-chlor6-N-[4—{methy]snlfonyl)phenyl]-N~{2-[3—(1—-
piperidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride

@O\/\/O
Hon
O
o )
pht

]
O

R¢ = 0.18 (93:5:2;ethyl acetate:methanol:triethylamine). 'H NMR (300 MHz, CD;0D) 5 :7.79
(d, 2H), 7.62 (m, 4H), 7.27-7.14 (m, 3H), 6.96-6.88 (m, 2H), 6.69 (m, 1H), 4.9 (s overlapped by HOD),
2H), 4.12 (m, 2H), 3.70-3.59 (m, 4H), 3.07-3.01 (m overlaps s, SH), 2.29 (m, 2H), 2.02-1.78 (m, 6H).
ESI calculated for CysH33CINO5S; 1 576 . Observed 577 (MH+).

EXAMPLE 245
4-chloro-N-[3-(methylsulfanyl)phenyl]-N-{2-[3-(1-
piperidinyl)propoxy|benzyl}benzenesulfonamide hydrochloride

o d)
SN
Q ‘g—@—m

'H NMR (300 MHz, CD;0D) 8 (ppm): 7.62 (m, 4H), 7.32-7.05 (m, 3H), 6.95-6.82(m, 2H),
6.92-6.61 (m, 3H), 4.84 (s, 2H), 4.14 (¢, 2H), 3.58 (m, 4H), 3.05 (m, 2H), 2.28 (m, SH), 1.88 (br, 6H).
ESI calculated for C3H;33CIN,O,S, [MH+] 545; Observed: 545.

EXAMPLE 24 _
4-chloro-N-(2,3-dihydro-1H-inden-2-yl)-N-{2-{3-(1-

piperidinyl)propoxy|benzyl}benzenesulfonamide hydrochloride

e
o4

o]
q

SRS

R; = 0.24 (10% methano/DCM) 'H NMR (300 MHz, CD;0OD) & (ppm): 7.91-7.87 (m, 2H),
7.64-7.61 (m, 2H), 4.78 (m, 1H), 7.21 (m, H), 7.05-6.90 (m, SH), 6.83 (d, 1H), 4.88 (m, 1H), 443 (s,
2H), 3.88 (t, 2H), 3.30 (m, 2H), 2.88-2.59 (m, 10H), 1.67-1.50 (m, 6H). *C NMR (75 MHz, CD,0D) 5




EXAMPLE6  4-chl oro-N-[5-chloro-2-[[ O (2-tetrahydropyranyl ) methyl ]
phenyl ] ]-N-(4-hydroxy-1 methylb utyl)benzenesul f onam de C21 August 2003

WO 10/50391 PCT/US00/04560

143

(ppm): 157.1, 141.4, 140.8, 140.3, 130.8, 130.3, 130.2, 129.7, 127.9, 127.5,125.3, 121.7, 112.01, 66.8,
60.0, 56.8, 55.2,43.6,37.2, 26.6, 25.8, 24 4.

EXAMPLE 24
N-(4-bromophenyl)—4—chloro—N—{2—{3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrachloride

@WO
Hop

ST
Re= 0.18 (19:1 DCM:methanol) 'H NMR (300 MHz, CD;0D)} 8 (ppm): 7.71 (m, 4H), 7.33 (m,
2H), 7.17 (m, 1H}), 6.91-6.81 (m, 4H), 6.69 (m, 1H), 4.82 (s, 2H), 4.10 (t, 2H), 3.56 (m, 2H), 3.23 (m,
4H), 2.28 (m, 2H), 1.86 (m, 4H), 1.66 (br, 2H)."’C NMR (75 MHz, CDyOD) 8 (ppm): 158.5, 140.7,
138.9, 137.8, 133.1, 132.2, 131.1, 130.7, 130.6, 124.0, 122.9, 121.5, 112.3, 66.2, 56.4, 54.9, 54.9, 51.4,

25.7,24.8,23.2.

EXAMPLE 248
4—chlord-N-(5—chloro-2-hydroxyphenyl)—N—{Z- [3-(2-
piperidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride

O\/\/O
Cl N,
O
o]
1
H

Re = 0.62 (10% methanol/DCM), 'H NMR (300 MHz, CD,0D)$ (ppm): 7.68-7.65 (m, 2H),
7.56-7.53 (m, 2H), 7.21-7.16 (m, 1H), 7.0 (dd, 1H), 6.92-6.87 (m, 2H), 6.76 (d, 1H), 6.67 (t, 1H), 6.56
(d, 1H), 4.93 (5, 2H), 4.15 (t, 2H), 3.72-3.60 (m, 4H), 3.12-3.10 (m, 2H), 2.39-2.30 (m, 2H), 2.04-
L.73(m, SH), 1.61-1.52 (m, 1H). “C NMR (75 MHz, CD;OD) (ppm): 158.4, 155.4, 140.2, 139.6,
133.9, 1327, 1311, 130.7, 1304, 130.2, 125.9, 124.5, 124.1, 1215, 1182, 112:1, 65.9, 56.2, 54.7,
25.5,24.5,22.9.

w=o

(o]




Cl To a solution of 4-chloro-N-[5-chloro-2-[[O (2-tetrahydropyranyl)nethyl]
phenyl J]-N-[[4- 21 August 2003

[di met hyl (1, 1-di met hyl et hyl)silyl]oxy]-1-nethyl butyl]benzene sul fonam de
(3.80 g, 6.40 nml) in THE (10 m-) was added | Mtetrabutyl ammoni um
fluoride (10 m., 10 mmol) at 0 C. The resulting

WO 00/50391 144 PCT/US00/04566

XAMPLE 24
4-chloro#N-(2,3-dihydro—l H-inden-1-yl)-N-{2-[3-(1-
piperidinyl}propoxybenzyl}benzenesulfonamide hydrochloride

oA
- )~

N.

W=

=]

Rr=0.40 (10% methanol/DCM) "H NMR (300 MHz, CD;0D) 8 (ppm): 7.89 (m, 2H), 7.60
(m, 2H), 7.31 (d, 1H), 7.23-7.07 (m, 3H), 6.91 (m, 1H), 6.80 (t, 1H), 6.71 (d, 1H), 6.56 (d, 1H), 5.57 ,
1H), 4.49 (d, 1H), 4.12(m, 1H), 3.80 (t, 2H), 2.86-2.45 (m, 8H), 2.17 (m, 1H), 1.91-1.70 (m, 3H), 1.66-
149 (m, 6H). "C NMR (75 MHz, CD;0D) & (ppm): 157.6, 145.2, 141.3, 140.8, 140.2, 130.8, 130.7,
130.1, 129.6, 129.36, 127.4, 127.1, 126.1, 125.8, 121.3, 111.8, 67.0, 65.0, 57.1, 55.5, 43.8, 31.5, 31.0,

27.0,26.3,25.0.
EXAMPLE 250
4~chloro~N-cyclopentyl—N~{2-[3—(1-piperidinyl)prepoxy}benzyl}benzenesuifonamjde
hydrochloride

o\/\/O
[+]
N, 1
OO
n
0

Ry =0.60 (9:1; DCM:methanol) "H NMR (300 MHz, CD;0D) 8 (ppm): 7.84 (m, 2H), 7.73-
7.62 (m, 2H), 7.37 (d, 1H), 7.25 (m, 1H), 6.93 (m, 2H), 4.45 (s, 2H), 4.25 (m, 2H), 4.11 (t, 2H), 2.28
(m, 2H), 2.00-1.71 (m, 4H), 1.56-0.87 (m, 10H). "*C NMR (75 MHz, CD;0D) & (ppm): 157.2, 140.8,

140.0, 133.2, 133.06, 130.6, 130.5, 130.1, 130.0, 129.8, 127.6, 121.8, 112.2, 66.1, 60.8, 55.9, 54.5,
44.2,29.86,25.3,244,22.8.




solution was allowed to stir at O C for 2 h and concentrated under reduced
pressure. Silica gel 21 August 2003 WO 00/50391 17 PCT/ USQQ/ Agthef2003

WO 00/50391 145 PCT/US00/04560

XAMPLE 251
4-chloro-N-(2,4-dichlorophenyl)-N-{2-[3-(1 -piperidiny})propoxy]benzyl}benzenesulforamide
hydrochloride

@;0\/\/“0
Bo%aYs
R¢ = 0.31 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.65-7.52 (m, 4H)
7.28 (d, 1H) 7.14-7.07 (m, 2H), 6.79 (m, 3H), 6.60 (¢, 1H), 4.96 (m, 1H), 4.60 (m, 1H), 4.00 (m, 2H),
3.34-3.03 (m, 6H), 2.10 (m, 2I1), 1.73 (m, 4H), 1.55 (m, 2H). °C NMR (75 MHz, CD,OD) § (ppm):
160.34, 142.46, 140.79, 139.54, 137.77, 137.42, 136.15, 134.59, 132.99, 132.84, 132.39, 132.26,
130.38, 125.17, 123.08, 113.86, 67.96, 58.22, 56.55, 52.47, 27.56, 26.65, 25.19.

EXAMPLE 252
4-chloro-N—(2,5-dibromophenyl)-N—{2—[3-(1-piperidinyl)propoxy]benzyl}benzenesu!ﬁ)namide
hydrechloride

©;°\/‘\./'O )
Br. N,E
SR
R¢ = 0.26 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD} & (ppm): 7.64-7.53 {m, 4H}),
731 (d, 1H), 7.21 (dd, 1H), 7.10 (dt, 1H), 6.86 {d, 1H), 6.79 (d, 1H), 6.61 (t, 1H), 5.40 (d, 1H), 4.58 (d,
1H), 3.95 (m, 2H), 3.22-2.02 (m, 6H), 2.08 (m, 2H), 2.11-1.54 (m, 6H). BC NMR (75 MHz, CD,0D) §

(ppm): 154.6, 136.9, 135.6, 134.4, 132.0, 130.2, 129.0, 1274, 126.7, 126.7, 122.5, 118.9, 1174,

117.33, 108.0, 61.7, 52.2, 50.6, 50.5, 21.3, 20.3, 18.7. ESI calculated for Ca7HasBryCIN,O;S [MH+]
657; Observed: 657.




: : forded the
chr omat ogr aph 1:1 ethyl acetate:hexane) of the concentrate af
title co?rpogné §3. 20 g, 100% as a colorless oil. Ms (ESI31 M@JSBBGDQM H) .
EXAMPLE7 4-chloro-N-[5-chloro-2-[[O (2-tetrahydropyranyl)nmetliyll phenyl]
]-N-(4-brono-|

WO 00/50391 146 PCT/USG0/04560
EXAMPLE 253
4-chloro-N-(2,5-dichloro phenyl)-N-{2-[3-(1-piperidinyl)prop oxylbenzyl}benzenesulfonamide
hydrochioride

0\/\/*0
CI\Q:N‘ —@—ca
. o
Re=0.35 (10% methanol/ CDC;) 'H NMR (300 MHz, CD;0D), § (ppm): 7.72-7.60 (m, 4H),
7.27-7.15 (m, 3H), 6.87 (m, 2H), 6.78 (dd, 1H), 6.63 (t, 1H) 5.03 (d, 1H), 5.68 (4, 1H), 4.15 (m, 1H),
4.02 (m, 1H) 3.67 (m, 1H) 3.65 (m, 1H), 2.31 (m, 2H), 1.88 (m, 6H). ’C NMR (75 MHz, CD;0D) &

(ppm): 158.69, 141.00, 138.84, 137.78, 135.68, 133.50, 133.39, 133.02, 132.61, 131.54, 131.27,
130.82, 130.70, 123.27, 121.54, 112.23, 65.98, 56.28, 54.66, 51.00,25.44, 24 42, 22 .93.

H/Ele]

[=]

EXAMPLE 254
4—chlora-N—cycl0heptyl-N—{2—[3—(1-piperidinyl}propoxy]benzyl}benzenesulfonamide
hydrochioride

CQJWO :
o
R¢=10.37 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) 5 (ppm): 7.65 (d, 2H), 7.41 (d,
2H), 7.29 (d, 1H), 7.06 (t, 1H), 6.76 (m, 2H), 4.26 (s, 2H), 3.88 (1, 2H), 3.67 (m, 1H), 2.54-2.40 (m,

6H), 1.88 (m, 2H), 1.49-1.12 (m, 18H). "C NMR (75 MHz, CD,0OD) & (ppm): 158.2, 141.9, 140.6,
131.7,131.3, 130.6, 130.4, 128.5, 122.3, 112.9, 68.1, 62.6, 58.0, 56.2, 44.0,35.3,29.2, 28.0, 27.1, 27.0,

25.6,
_ EXAMPLE 255
4-chloro-N-{2-chloro-3-pyridinyl)-N-{2-[3- I-piperidinyl)propoxjr]benzyl}bexizenesulfonamide
hydrochioride '

@WO
0
N ir
N [#]

R = 0.37 (10% methano/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 7.77-7.73 (4H, m),

7.33-7.20 (3H, m), 6.94-6.90 (m, 3H), 6.75-6.70 (m, 1H), 5.03 (d, 1H), 5.77 (d, 1H), 4.13-4.02 (m,

i
H
:
i




met byl but yl ) benzenesul f onam de To a sol uti on of
4-chloro-N-[5-chloro-2-[ (O (2-tetrahydropyranyl)methyl] phemnsdddst ped-
hydr oxy- 1- met hyl but yl ) benzenesul f onam de (3.20 g, 6.40 nmol) and

tri phenyl phosphine (2.1o g, 8.03 mmol) in nethylene chloride (30 nL) was
added carbon tetrabrom de (2.60 niL, 8.03 mml) dropw se

WO 00/50391 147 PCT/US00/04560

2H), 3.44-3.16 (m, 6H), 2.24 (m, 2H), 1.89-1.84 (m, 4H), 1.67 (m, 2H). °C NMR (75 MHz, CD;0D) 5
(ppm): 159.1, 141.0, 139.3, 1386, 135.2, 133.4, 131.6, 131.6, 131.1, 134.0, 129.4, 127.8, 123.7, 121.6,
112.4, 66.1, 56.7, 54.9, 54.9, 51.6, 25.7, 24.7, 23.2.

_ E PLE 256
N-{(25)-bicyclo|[2.2.1}hept-2-yl]-4-chloro-N-{2-[3-(1-
piperidinyl)propoxy|benzyl}benzenesulfonamide hydrochloride

0\/\/'0
682 %

R =0.33 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 7.86-7.81 (m, 2H),

7.62-7.58 (m, 2H), 7.49 (m, 1H), 7.19 (m, 1H), 6.93 (m, 2H), 4.4 (s, 2H), 4.03 (m, 2H), 3.89 (m, 1H),

2.62 (m, 6H), 2.07-0.90 (m, 18H). "C NMR (75 MHz, CD;0D) § (ppm): 158.2, 1423, 141.5, 132.1,

131.5,131.3, 130.79, 129.4, 123.0, 113.5, 68.6, 64.2, 58.6, 56.9, 44.9, 43.5, 40.0, 38.6, 38.5,31.8,29.9,
28.66,27.6,26.3.

Q==

EXAMPLE 257
4-chloro-N-(3,5-dichlorophenyl)—N—{2—{3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydroechloride

Rr = 0.6 (10% methanol/DCM) 'H NMR (500 MHz, CDCls) & (ppm): 7.65 (m, 4H), 7.30 (t,
LH), 7.23-7.18 (m, 1H), 6.98-6.92 (m, 4H), 6.73 ( m, 1H), 4.15 (t, 2H) 3.64-3.57 (m, 2H), 3.70-3.67
(m, 2H), 3.09-3.04 (m, 2H), 2.38-2.32 (m, 2H), 2.10-1.98 (m, 2H), 1.88-1.79 (m, 4H)ESI calculated for
CaH,9CisN, 058 [MH+] 569; Observed: 569.




at 0 C The resulting solution was allowed to stir and warmto 22 C for 12
h. A saturated solution of ammoniumchloride (25 nL) was ZAdagflist 3603
reaction was extracted with nmethylene chloride (2 X 100 nlL). The organic
phase was dried over Na2SO4, filtered, and concentrated under reduced

pressure. Silica gel chromatography (3:17 ethyl acetate: hexanes) of the

concentrate_afforded the title conpound
WO 00/50391

148 PCT/US00/04560
EXAMPLE 258
4-chloro-N—(Z,S-dichloro-S-pyridinyl)—N~{2-[3-(1—piperidinyl)propoxy]benzyl}benzenesulfonamide
bydrochloride

o\/\/O
e
‘(I k:
R¢=0.49 (10% methano/DCM) 'H NMR (300 MHz, CD,0D) & (ppm): 8.28 (d, 1H), 7.77-

7.54 (m, 4H), 7.41 (d, 1H), 7.23 (m, 1H), 6.93-6.86 (m, 2H), 6.71 (m, 1H), 5.05 (m, 1H), 4.78 (m, 1),

4.17-4.04 (m, 2H), 3.69-3.44 (m, 4H), 3.04 (m, 2H), 2.31 (m, 2ZH}, 2.00-1.51 (m, 6H) ESI calculated
for C25H23C13N303S [MH+] 568 Observed: 568.

EXAMPLE 259
N—{S—[(Z,S—dichloro{2—[3-(1-piperidinyl)pmpoxy]benzyl}anilino)sulfony]]-4—methyl—1,3—thiazo[—2-
yl}acetamide hydrochloride

\/\/N
: ﬁ N-(
Ry=0.70 (3:1:1 n-BuOH/HzO/{QCOH) H NMR (500 MHz, DMSO) 8§ (ppm): 12.73 (s, 1H),

16.08 (br, tH), 7.43 (m, 2H), 7.27 (d, 1H), 7.20 (m, 1H), 6.99 (d, IH), 6.91 (d, 1H), 6.75 (t, LH), 4.99

(d, 1H), 4.69 (d, 1H), 4.00 (m, 2H), 3.47-3.22 (m, 11H), 2.21-1.70 (m, 9H). ESI calculatcd for
CZ7H32C13N404S EMH‘I"} ol 1, Observed: 611

EXAMPLE 260
(E)-N-(Z,S—dichloruphenyl)-Z-phenyl—N-{2—[3-(1-piperidinyl}propoxy]benzyl}ethenesulfonamide -
hydrochloride

Ry=0.62 (3:1:1 n-BuOH/H,O/AcOH) 'H NMR (500 MHz, CD;OD) & (ppm): 7.62 (m, 2H),
745 (m, 3H), 7.35-7.32 (dd, 2H), 7.29-7.21 (m, 4H), 6.93 (m, 2H), 6.72 (¢, 1H), 4.88 (m, 2H), 4.17 (m,

1H), 4.04 (m, LH), 3. 39 (m, 6H), 2.27 (m, 2H), 1.93 (m, 4H), 1.69 (m, 2H). ESI calculated for
CooH3CLN,0,S [MH+] 559; Observed: 559.




(2.10 g, 56% as a colorless oil. M5 (ESI) me 564 (MtH). EXAMPLE8 4-chlo

ro- N-[ 5-chl oro-2-(acet oxymet hyl) phenyl] -N-[(R)-1-nethyl -2 Afgust2003
di met hyl et hyl )di net hyl silyl] oxy)butyl] b enzenesul fo nam de

WO 00/50391 149 PCT/US00/04560
XAMPLE
N—(z,5-dichlorophenyl)(phenyl)-N-{2-[3-(1-piperidinyl)propoxy]benzyl}methanesulfonamide
' hydrochloride

@)\/\v@
o
Ry =0.67 (3:1:1 n-BuOH/H,0/AcOH) 'H NMR (500 MHz, CD,0D) 8 (ppm): 7.39-7.28 (m,
8H}, 6.96 (m, 2H), 6.80 (t, 2H), 4.88 (m, 2H), 4 51 (s, 2H), 4.05 (d, 2H), 3.31-3.30 (m, 6H), 2.18 (m,
2H), 1.78 (m, 4H), 1.61 (br, 2H). ESI calculated for CysH33CpN;05S [MH+] 547; Observed: 547.

EXAMPLE 262 _
N-(2,5-difluorophenyl)-4-methyl-N-{2-[3-(1-piperidinyl) propexy]benzyl}benzenesutfonamide
hydrochloride

: :OWO

FO:N\

F

"H NMR (300 MHz, CD;0D) & (ppm): 7.62-7.50 (m, 3H), 7.37 (m, 2H), 7.13 (1, 1H), 6.93-6.84

(m, 2H), 6.76 (d, 1H), 6.63-6.58 (m, 2H), 4.71 (s, 2H), 4.12-4.05 (m, 2H), 3.63-3.57 (m, 2H), 3.03 (1,
2H), 2.42 (s, 3H), 2.30 (m, 2H), 1.97-1.68 (m, 6H).

O=»=0

EXAMPLE 263
4-bromo-N—(Z,S-diﬂuorophenyl)-N-{2—{3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride

O.\/\/O
oo
[+]

F

'H NMR (300 MHz, CD;0D) § (ppm): 7.79 (d, 2H), 7.63 (d, 2H), 7.19 (t, 1K), 7.00 (m, 2H),

6.90 (d, 1H), 6.85 (d, 1H), 6.73 (m, 1H), 6.65 (m, 1H), 4.83 (s, 2H), 4.15 (m, 2H), 3.68 (d, 2H), 3.60
(m, 2H), 3.30 (m, 2H), 3.06 (m, 2H), 2.35 (m, 2H), 1.9 (m, 2H), 1.85 (m, 3H), 1.55 (m, 1H).




21 August 2003
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EXAMPLE 264
4-chloro-N-cyclopropyl-N—{2-[3—(1-piperidinyl)propoxy}benzyl}benzenesulfonamide
hydrechloride

OWO |
vy

R = 0.32 (10% methanol/DCM) 'H NMR (500 MHz, CD;0D) & (ppm): 7.88-7.86 (d, 2H),
7.67-7.65 (d, 2H), 7.31-7.22 (m, 2H), 6.96-6.88 (dt, 2H), 4.38 (5, 2H), 4.11 (s, 2H), 3.31 (s, 1H), 20 (m,
4H), 2.27-2.22 (m, 2H), 1.87-1.78 (m, 6H), 1.66 (m, 2H), 0.47 (m, 4H). “C NMR (125 MHz, CD;0D)
8 (ppm): 158.4, 140.6, 137.5, 133.0, 130.8, 130.8, 130.7, 125.5, 1217, 112.4, 66.2, 56.3, 54.8, 52.2,
31.86,25.7, 24.7, 23.2.

EXAMPLE 265
N-[(2S)-bicyclo(2.2.1] hept-2-y1]-4-chloro-N-{2-[3-(1-
piperidinyl)propoxy]benzyl}benzenesutfonamide hydrochloride

e
PPN

Rr=0.52 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) & (ppm): 7.81 (m, 2H), 7.56 (m,
2H), 7,39 (d, 1H), 7.19 (m, 1H), 6.91 (m, 2H), 4.46 (s, 2H), 4.02 (t, 2E), 3.85 (m, 2H), 2.55 (m, 7H),
2.01 (m, 3H}, 1.68-0.99 (m, 14H). ESI calculated for CygHs, CIN,0,S [MH+] 517; Observed: S17.

XAMPLE 266
4—chloro~N—(2,5-diﬂuorophenyl)-N—{Z-[B-(l—piperidinyl}propoxy]benzyl}benzenesulfanamide
hydrochloride

@WO
O
oot
Ry = 0.38 (10% methanol/DCM) 'H NMR (300 MHz, CD,0OD) & (ppm): 7.69-7.58 (m, 4),

7.18-6.61 (m, 7H), 4.79 (s, 2H), 4.12 (t, 2H), 3.68-3.56 (m, 4H), 3.07-2.99 (i, 2H), 2.33 (m, 2H), 1.98-
152 (m, 6H). °C NMR (75 MHz, CD;OD) & (ppm): 158.6, 141. 0, 138.3, 132.9, 131.5, 130.8, 130.5,




O=S=0 C To a solution of _
4-chl oro- N-[ 5-chl or 0- 2- (acet oxyoxynet hyl ) phenyl ] benzenesul 2oAagisti20g33. 7 g,
36.6

WO 00/50391 151 PCT/US00/04560

127.5,127.5, 123.4, 121.6, 120.0, 119.7, 118.6, 118.5, 118.4, 118.3, 118.2, 118.1, 112.3, 66.0, 56.3,
54.7,51.2,51.1,25.5,245,229,

EXAMPLE 267
4-chloro-N-(2-methylphenyl)-N-{2-[3-(1-piperidinyl)propexy]benzyl}benzenesulfonamide
hydrochloride

E IO\/\/D
o]
E j: N‘% cl
[o]
R; = 0.59 (15% methanol/DCM) 'H NMR (300 MHz, CD;0D) & (ppm): 7.74-7.65 (m, 4H), -
7.24-6.93 (m, 5H), 6.60-6.55 (dd, 3H), 5.47 (d, lH), 4.14 (m, 4H), 3.80-3.43 (m, 6H), 3.34 (m, 2H),
1.90-1.72 (m, 6H). C NMR (75 MHz, CDs0D) 8§ (ppm): 158.7, 141.9, 140. 7, 138.5, 138.3, 1335,

132.1, 131.1, 130.8, 130.61, 129.6, 128.9, 127.3, 123.6, 121.3, 111.9, 65.8, 56.2, 54.6, 52.5, 25.5, 245,
22.9, 18.5. ESI calculated for CygHl;3CIN,O5S [MH+] 513; Observed: 513.

_ EXAMPLE 268 ,
4-chloro-N-(3-methylphenyl)-N-{2-[3-(L-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride

o)
o)
Q/ DO—C.

R¢ = (.32 (10% methano/DCM) 'H NMR (300 MHz, CD,0D) & (ppm): 7.71-7.49 (m, 4H),
7.20-6.94 (m, 4H), 6.84 (d, 1H), 6.69 (m, 3H), 4.80 (s, 2H), 4.04 (1, 2H), 3. 22 (m, 2H), 3.06 (b, 4H),
2.29-2.17 (m, 5H), 1.80 (m, 4H), 1.61 (m, 2H). C NMR (75 MHz, CD;0D) & (ppm): 156.5, 138.5,
138.1, 137.8, 1364, 130.7, 129.1, 128.8, 128.7, 128.6, 128.0, 127.8, 1252, 122.7, 119.5, 110.4, 64.6,
54.7, 53.0,49.3,24.2, 23.2, 21.8, 19.4. ESI calculated for CysH3,CIN,05S [ME+] 513; Observed: 513.

w20




: : : 1
mmol ), triphenyl phosphine (21.1 g, 80.6 nmol) and 5S-[[ (I, -
dine%hyletﬁyl)dinethylsiIyI]oxy]-2-pentanoI (16.0 g, 73.3 mAdbgust ROTHE (130

m.) was added 21 August 2003
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EXAMPLE 269
2-{2—-[3-(1-piperidinyl)propoxy]benzyl}—ZH—naphtho[l,8—cd}isothiazole 1,1-dioxide hydrochloride

% ~o" Ty
N— rg Q
R = 0.48 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 8.11-7.97 (dd, 2H),
7.76 (m, 1H), 7.44-7.23 (m, 4H), 6.98 (d, 1H), 6.87 (t, 1H), 6.68 (m, 1H), 4.95 (s, 2H), 4.10 (t, 2H),
2.60-2.41 (m, 6H), 2.02 (m, 2H), 1.57-1.40 (m, 6H). C NMR (75 Mz, CDs0D) & (ppm): 160.1,

140.2, 134.8, 134.4, 134.0, 133.0, 132.8, 132.7, 131.8, 126.8, 124.1, 123.1, 121.8, 114.7, 107.4, 691
58.9,57.2,44.2,28.6, 27.6, 26.2. ESI calculated for CisHyCIN,G:S [MH+] 437; Observed: 437,

EXAMPLE 270
4-chlor0-N-(2,3-dichloropheny[)—N—{Z-[3-(1—piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride

e
ot
Gl

Ry =0.38 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) 8 (ppm): 7.73-7.62 (m, 4H),
7:42 (dd, 1H), 7.22-7.10 (m, 2H) 6.85 (d, 1H) 6.83 (dd, 1H), 6.73 (dd, 1H) 6.63 (t, 1H) 5. 16 (d, 1H)
4.58 (d, 1H) 4.18 (m, 1H) 4.05 (d, 1H) 3.53-3.30 (m, 6H) 2.36-1.90 (m, 4H). °C NMR (75 MHz,
CD;0D) 8(ppm): 159.39 141.58, 139.54, 139.42, 136.60, 135.47, 133.69, 132.59,132.31, 132.15,
131.48, 131.38, 129.32, 123.92, 122.10, 112.87, 66.59, 56.95, 55.31, 51.84, 26.10, 25.07, 23.59. ESI
caléulated for CyHzCi3N,05S [MH+) 567; Observed: 567. -




WO 00/50391 18 PCT/ US00/ 04560 dii sopropyl azodi carboxylate (15.9 ni, 80.

nmmol ) dropwi se at 0 C under nitrogen. The resulting 21 August 2003
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EXAMPLE 271

4-chloro-N-{2-[3-(1«-piperidinyl)propoxy}benzyl}-N—tetrahydro-ZH—pyran—4-

ylbenzenesulforamide hydrochloride

0\/\/"‘0
o]
N‘.'s' cl
Y )
Ry = 0.42(10% methanol/DCM), 'H NMR (300 MHz, CD;OD)5 (ppm): 7.90-7.86 (m, 2H),
7.63-7.69 (m, 2H), 7.41-7.39 (m, 1H), 7.33-7.27 (m, 1H), 6.97-6.92(m, 2H), 4.56 (s, 2H), 4.16-4.12 (t,
2H), 3.93-3.87 (m, 1H), 3.80-3.73 (m, 2H), 3.44-3.22 (m, 8H), 2.32-2.27 (m, 2H), 1.89-1.80 (m, 4H),

1.61:1.53 (m 4H), 1.29-1.25 (m, 2H). “C NMR (free base, 75 MHz, CDCl;)5 (ppm): 155.1, 139.5,
138.4,128.9,128.6, 127.9, 125.6, 120.0, 110.2, 55.7, 55.1, 54.2, 41.0, 30.8, 26.4, 25.4, 23.9, 14.0.

EXAMPLE 272
4-chloro-N-(2,5-difluorophenyl)-N-({ 1-[3-(1-piperidinyl)propexy}-2-
naphthyl} methyl)benzenesulfonamide hydrochloride

OO o h )

R¢=0.6 (10:1 DCM:methanol), '"H NMR (CD;OP) & (ppm}): 7.99-7.96 {m, 1H), 7.82-7.76 (m,
3H), 7.66-7.63 (m, 1H), 7.54-7.45 (m, 3H), 7.30-7.28 (m, 1H), 7.05-7.00 (m, 2H), 6.84-6.81 (m, 1H),
5.01-4.91 (m, 2H), 4.04-4.01(m, 2H), 3.32-3.00 (m, 6H), 2.23-2.26 (m, 2H), 1.81-1.64 {m, 6H). LC-
MS calculated for C;;H;,CIFN,058: 585: observed 585,

EXAMPLE 273
4-chloro-N—(2,5-diﬂuorophenyl)-N~({1-{3-(1—-piperidinyl)propaxy]-2—
naphthyl}methyl}benzenesulfonamide hydrochloride

O 0\/\/'0
RO
[\

_.s“o
F

F

Mp = 228°C (d). R, = 0.45 (10:1; DCM:methanol). "H NMR (DMSO) 3 (ppm): 8.20-8.17 (m,
IH), 7.87-7.77 (m, 6H), 7.55-7.11 (m, SH), 6.57 (m, 1H), 5.25 (m, 2H), 3.95 (m, 2H), 3.40-3.36(m,




m xture was allowed to warmto 22 Cwth stirring. Stirring was continued
for a period of 12 h followed by the addition of 150 m o021 A2gst 20663

m xture was extracted with ether (3 X 100 nlL). The conbined organic
extracts were washed with I M NaHCO3 and sat. brine. The organi c phase was
dried over Na2SO4, filtered, and concentrated under reduced pressure.

Silica gel wonesmsiography (1:5 ethyl . PCTAUS00/04560

2H), 3.15 (m, 2H), 2.85 (m, 2H), 2.12 (m, 2H), 1.80-1.76 (m, 4H), 1.42 (m, 2H). LC-MS calculated for
C3[H3101F2N203S: 585: observed 585.

EXAMPLE 274

Using the general synthetic scheme outlined in SCUEME 274, compounds described in
Examples 275-283 were prepared.




acet at e: hexanes) of the concentrate afforded 16.6 g of
4-chl oro- N-[ 5- chl or o- 2- (acet oxynet hyl ) phenyl | - 21 August 2003
N[(R-1-methyl-4-[(1,1-dinmethyl ethyl)di nethylsilyl]oxy)butyl]benzenesul f on
amde as a yellowoil in 79%yield EXAMPLE 9

WO 00/50391 PCT/US00/04560
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HO™ ™R
.
DEAD, PPh3, Tolune =z

274
o7

o
T

]
1
o]

SCHE
OH
DEAD, PPh3, Tolune z—©’ "




4-chl oro-N-[ 5-chl oro-2- (acetoxynethyl )p henyl]-N-[(R)-1-nethyl -4

hydr oxybutyl] benzenesul fonam de OAc Cl 21 August 2003
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EXAMPLE 275

4-chloro-N-(Z,S-diﬂuorophenyl)-N—(Z-hydroxybenzyl)henzenesulfonamide

R¢=0.50 (3:1;hexanes:ethyl acetate). 'H NMR (CDCl3) 8 (ppm): 7.74-7.71 (d, 2H, 7.54-7.51
(d, 2H), 7.20-6.96 (m, 1H), 7.00-6.96 (m, 2H), 6.89-6.87 {m, 2H), 6.75-6.67 (m, 2H), 6.45(s, 1H), 4.70
(s, 2H).

EXAMPLE 276
4-chloro-N-{2-[2-(1-methyl-2-piperidinyl)ethoxy] benzyl}-N-phenylbenzenesuifonamide
hydrochloride

L0

Ry = 0.23 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.66-7.60 (m, 4H),
7.22-7.15 (m, 4H), 6.95-6.89 (m, 4H ), 6.68 (t, 1H), 5.04 (d, 1H), 4.71 (d, 1H), 4.16 (m, 2H), 3.85 (m,_
1H), 3.47 (d, 1H), 3.19 (m, 1H), 2.98 (s, 3H), 2.65 (m, 1H), 2.22 (m, 1H), 2.01-1.64 (m, 6H). "C NMR
(75 MHz, CD;OD) & (ppm): 158.7, 140.9, 140.0, 138.4, 1333, 131.2, 131.0, 130.9, 130.7, 130.3,
130.0, 124.7, 121.9, 112.7, 64.9, 634, 57.4, 51.8, 411, 31.5, 28.9, 24.5, 23.1. ESI calculated for
CyH33CIN,O;S  [MHH] 499; Observed: 499.

EXAMPLE 277
4-chloro~N-{2-[2-(1—methyl—z-pyrrolidinyl)etlmxy]benzyl}-N—phenylbenzencsulfonamide
hydrochloride

|
s
SN
R;=0.24 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) & (ppm): 7.62 (m, 4H), 7.22-

7.16 (m, 4H), 6.96-6.89 (m, 4H), 6.68 (t, 1H), 4.51 (d, 1H), 4.77 (d, 1H), 4.28 (m, 2H), 4.14-4.02 (m,
2H), 3.73 (m, 1H), 3.22 (m, 1H), 3.04 (s, 3H), 2.69-2.44 (m, 2H), 2.28-1.91 (m, 4H). C NMR (75




Ni,~ OH O=S=O Cl To a solution of
4-chl oro- N-[ 5-chl oro- 2- (acet oxynet hyl ) phenyl ] - N-[ ( R) - 1- netdiyAuglsf 20031-
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MHz, CD;OD) & (ppm): 158.6, 140.8, 139.9, 138.4, 133.4 1312, 130.9, 130.9 130.7, 130.3, 129.7
124.7,121.9, 112.7, 67.8, 65.9, 57.8, 51.8, 40.1 31.6 30.5, 22.7.

EXAMPLE 278
4-chlﬂro-N—phenyl-N-{2-[2—{2-piperidinyl)ethoxy]benzyl}benzenesulfonamide hydrochloride

O
o
N H ol
Sh v
Ry = 0.40 (14% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.59-7.52 (m, 4H),
7.15-7.08 (m, 4H), 6.88-6.80 (m, 4H), 6.60 (t, 1H), 4.93 (d, 1H), 4.68 (d, 1H) 4.15-4.05 (m, 2H), 3.79
(m, 1H), 3.37 (m, 1H), 3.10 (m, 1H), 2.26-1.49 (m, 8H). °C NMR (75 MHz, CD;0OD) & (ppm): 158.6,

(140.8, 140.1, 138.5, 133.1, 131.1, 131.0, 130.9, 130.7, 1304, 129.7, 124.9, 121.9, 112.9, 64.9, 55.9,
51.8,46.6, 34.9, 29.9, 23.9, 23.5. ESI calculated for CasHasCIN, 058 [MH+] 485; Observed: 485.

E PLE 27
N—{2-[3-(3-hydroxy-1-pyrrnlidinyl)propoxy]benzyl}-N-phenylbenzenesulfonamide hydrochloride

OH
O e
i
o~
R¢=0.15 (9% methanol/DCM) 'H NMR (300 MHz, CD:OD) & (ppm): 7.52-7.46 (m, 41),
7.10-7.01 (m, 4H), 6.80-6.73 (m, 4RH), 6.54 (m, 1H), 4.74 (s, 2H), 4.48-4.46 (m, 1H), 4.02 {t, 2H), 3.58
(m, 3H), 3.39 (m, 3H), 2.28-1.93 (m, 4H). °C NMR (75 MHz, CD;OD) § (ppm): 160.3, 142.4, 141.6,

140.1, 134.8, 132.8, 132.5, 132.4, 131.9, 131.3, 126.4, 1234, 114.3, 72.4, 679, 64.9, 56.9, 55,9, 53.5,
36.0,29.2. ESI calculated for CpH,CIN,O,S [MH+] 501; Observed: 501.




di et hyl et hyl ) di met hyl si | yl ] oxy) butyl ] benzenesul f onam de (15.9 g, 27.8
mol) in acetonitrile (45 nL) was added 48% aqueous HF (1B AligusteOQBr se at
O C. The resulting solution was stirred for I h at 0 C followed by
addition of 50 nL of 1M NaHCGO3. The product was extracted with ether (2 X
50 nmL), dried over Na2SO4, filtered, and concentrated under reduced

pressure. Swidmaegel chromatography (ethyl PCT/US00/04560
EXAMPLE 280
4-chl0ro-N-{2-[3-{2-ethyl-l-piperidinyl)propoxy]benzyl}—N—phenylbenzeuesulfonamide
hydrochleride

Cﬁ’fﬁ
o

Re=0.23 (10% methanol/DCM) 'H NMR (300 MHz, CD;0D) 8 (ppm): 7.44-7.59 (m, 4H),
724-7.15 (m, 4H), 6.94-6.89 (m, 4H), 6.68 (t, 1H), 4.88 (d, 2H), 4.17 (t, 2H), 3.66-3.52 (d, 3H ), 3.25
(m, 2H), 2.33 (m, 2H), 2.03-1.63 (m, 8H), 1.05 (t, 3H), “C NMR (75 MHz, CD;0D) & (ppm): 158.9,
141.0, 1402, 138.9, 1334, 131.3, 1311, 131.0, 130.5, 129.8, 125.0, 122.1, 113.0, 66.9, 65.6, 52.0,
51.9,51.7,28.2,25.8, 242, 22.4, 10.8. ESI caleulated for CysH;sCIN;0,S [MH+] 527: Observed: 527,

N=0

CI

o

EXAMPLE 281
4—chloro—N-phenyl-N-[2-(4—pyridinylmethoxy)beuzyl]benzenesulformmide hydrochloride
# N
CC
gl
C
O
R;=0.63 (5% methanol/DCM}) 'H NMR (300 MHz, CD;0OD) & (ppm): 8.31 (d, 2H), 7.47-7.38

{m, 4H), 7.25 (d, 2H), 7.11 (m, tH), 7.02-6.97 (m, 4H), 6.79 (m, 2H), 6.70 (m, 2H), 4.90 (s, 2H}Y, 4.77
(s, 2H),

EXAMPLE 282
4—chloro-N-phenyl-N—[2—(2~pyridinylmethoxy)benzy!]benzenesulfonamide hydrochloride

ng
o HO-
0
Ry = 0.57 (5% methznol/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 8.87 (d, 1H), 9.60 (t,
1H), 8.17 (d, 1H), 8.02 (t, 1H), 7.61 (g, 4H), 7.29-6.86 (m, 9H), 5.47 (s, 2H), 5.00 (s, 25), ""C NMR

(75 MHz, CD,OD) & (ppm): 156.2, 153.8, 147.5, 143.6, 140.5, 138.3, 136.9, 134.1, 130.6, 130.5,

130.4, 130.0, 129.3, 1274, 126.8, 125.7, 123.1, 113.5, 68.7, 51.3. ESI calculated for CasH,, CIN,O,S
[MH+] 465; Observed: 465.




acetate) of the concentrate afforded 10.4 g of

4-chl oro- N-[ 5- chl oro- 2- (acet oxynet hyl ) phenyl ] -N-[ (R) - 21 August 20%3 .

1- net hyl - 4- hydr oxybut yl ] benzenesul f onam de as a colorless oil 1n 81%yield.
21 August 2003 WD 00/50391

WO 00/50391 159 PCT/AIS006/04560

EXAMPLE 283
4—ch]oro-N-phenyI-N-[2-(3-pyridinylmethoxy)benzyl]benzenesulfonamide hydrechloride

@3\/@“
©/ N“g cl
0

Ry = 0.61 (5% methanol/DCM) 'H NMR (300 MHz, CD,0D) & (ppm): 8.58-8.51 (m, 2H),
7.89, (d, 1H), 7.62-7.44 (m, SH), 7.30 (dd, 1H), 7.20-7.16 (m, 4H), 6.98-6.84 (m, 4H), 5.07 (s, 2H),

4,90 (s, 2H).
EXAMPLE 284

The general synthetic scheme set forth in SCHEME 284 can also be used for the preparation of
numerous compounds according to the invention.




19 PCT/ USO0/ 04560 EXAMPLE 10 4-ch loro-N-[5-chl oro-2-(aeetoxynethyl)p
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WO 00/50391 PCT/US00/04560
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bro nobu tyl] benzenesul fonam de QAc Cl C
21 August 2003

WO 00/503%1 161 PCT/US00/04560

2-[(w-bromo alkyloxy) N-benzyl)4-chlerobenzenesulfanilides

To a stirred suspension of lithium aluminum hydride (1.78 g, 46.8 mmol) in THF (90 mL} at 0
°C was added a solution of salicylanilide (5.0g, 23.4 mmol) in THF (50 mL) over 0.5 h. The resulting
mixture was heated at refluxing for 3 h, then cooled to 0 °C, quenched with saturated NaHSO; solution,
filtered through celite pad and the celite pad was washed with ethyl acetate. The filtrate was diluted
with ethyl acetate (300 mL), washed with saturated brine (2 x 100 mL}, dried with MgSQ,, filtered and
concentrated under reduced pressure to give 3.9 g of the desired product as white solid (v: 83% )R, =
0.40 {25% ethyl acetate/hexanes) 'H NMR (300 MHz, CDCl;) & (ppm): 7.28-7.15 (m, 4H), 7.95- 6.84
(m, 5H), 441 (s, 2ZH).

Sulfonylation of the amine (2.0 g, 10.0 mmol) according to the general procedure descnbed
elsewhere provided the desired product (3.40 g, 9.10 mmol, 91%). R = 035 (25% ethyl
acetate/hexanes) 'H NMR (300 MHz, CDCly) 8 (ppm): 7.66-7.49 (m, 4H), 7.28-7.14 {m 4H), 6.97-6.65
{m, 5H). 4.71 (s, 2H).

General procedure for alkylation of phenol with ©-bromoaikanols
Mitsunobu alkylation of phenol with 3-bromo propanol, 4-bromo butanol and S-bromo
pentanol according general procedure described elsewhere gave the corresponding 2-[(w-bromo

alkyloxy) N-benzyl}4-chlorobenzenesulfanilides.

General procedure for the amination of 2-[(w-bromo aikyloxy) N-benzyl}4-
chlorobenzenesulfanilides.

The bromo compound (1.0 eq) was dissolved in neat amine (5.6 eq) {(or in DCM (2.0
mL/mmol) if the amine is a solid), and the solution was allowed stir at room temperature under Ar for
lh. The reaction mixture was then concentrated under reduced pressure, re-dissolved in ethyl acetate
(25 mL/mmol) washed the ethyl acetate solution with saturated bicarbonate solution and water, dried
with MgSO,, filtered and concentrated under reduced pressure to give the desired product, as the free
base, in near quantitative yield. The free base was converted into the corresponding HCI salt as
described elsewhere. The HCI salt was purified by passing through a short plug of Si0, (10%
miethanol/DCM) to yield the desired product in >90% yield.




To a sol ution of

4-chl oro- N-[ 5- chl oro- 2- (acet oxynet hyl )phenyl] N-[ (R) - 1- methiyhughst 2003

hydr oxybut yl ] benzenesul f onam de (500 ng, 1.09 nmol) in acetonitrile (2 m)
was added triphenyl phosphine (571 ng, 2.18 mol) and carbon tetrabrom de
(720 mg, 2.18-mmol) at 0 C. The resulting mxture was allowed to stir at

22 C for 124k fR1Lpwed by the addltlonlégf 25 nmL of sat. PCTIUS00/04560

The compounds described in Examples 285-320 were prepared according to the scheme

described in the previous example.

EXAMPLE 285
N-[2-(3-bromepropoxy)benzyl]-4-chloro-N-pherylbenzenesulfonamide

: :Owﬂr
N"E—@—
oM
Ry = 0.35 (20% ethyl acetate/hexanes) "H NMR (300 MHz, CDCl;) 8 (ppm): 7.55-7.47 (m,

2H), 7.19-7.17 (m, 4H), 7.27-7,14 (m, 5H), 6.98 (m, 2H), 6.86-6.75 (m, 2H), 4.78 (s, 2H), 3.99 (1, 2H),
3.53 (t, 2H), 2.20 (q, 2H).

XAMPLE 286
4-chloro-N- {2-[(5-chloropentyl)oxy[benzyl}-N-phenylbenzenesulfonamide

0\/\/\(:;

@»’ N‘Esl? i
0

Re= 0.17 (6% ethyl acetate/hexanes) 'H NMR (300 MHz, CDCly) 8 (ppmy): 7.59-6.70 (m,
13H), 3.82 (t, 2H), 3.56 (t, 2H), 1.83-1.54 (m, 6H).

EXAMPLE 287
4-chloro-N-phenyl~N-{2-[3-(1-pyrrolidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride

oA
O

R¢=0.60 (6:1:DCM:methanol). 'H NMR (300 MHz, CDCL) 3 (ppm): 7.55-7.47 (m, 4H),

7.19-7.17 (m, 3H), 6.79-6.75 (m, 3H), 6.61 (d, 2H), 4.75 (5, 2H), 4.13 (br, 2H), 380365(m 4H), 3.15
(br, 2H), 2.60(br, 2H), 2.15 (m, 4H),

i
i
]
;
i
;
H




ammoni um chl ori de. The product was extracted with ether (2 X 25 nL), dried

over Na2SQq, filtered, and concentrated under reduced pressaugust 3093 ca gel
chromat ography (1:4 ethyl acetate: hexanes) of the concentrate afforded 479
nmg of 4-chloro-N-[5-chl oro-2-(acetoxynethyl)phenyl]-N[(R)-1-nethyl-4-

br onobut yl ] benzenesul fonam de as a colorless oil in 84%yield.
WO (00/50391 163 PCT/US00/04560
EXAMPLE 288
tert-butyl 4-{3-[2-({ [(4—-chlor0phenyl)su!fonyl}aniﬁnu}methyl)phenoxy]propyl}-l-
piperazinecarboxylate
o}
Ak

@:IOWN\/I
2
Re=0.13 (5% methano/DCM) 'H NMR (300 MHz, CDClL) 8 (ppm): 7.56 (m, 2H), 7.45 (m,

2H), 7.32-7.12 (m, SH), 6.9 (m, 2H), 6.83 (t, 1), 6.73 (d, 1H), 5.30 (s, 2H), 3.89 (t, 2H), 3.4 (1, 4H),
2.50-2.37 (m, 6H), 1.87 (q, 2H), 1.47 (s, 9H).

EXAMPLE 289
4—chloro-N—{2—{3-(3,6-dihydro-1(ZH)-pyridinyI)propoxy]benzyl}—N—phenylbenzeneSulfonamide
hydrochloride

0\/\/'0
q‘“@ Ct
O
R¢=0.45 (5% methanol/DCM) 'H NMR {300 MHz, Cli;OD) & (ppm): 7.40 (m, 4H), 6.95 (m,
4H), 6.71-6.60 (m, 4H), 6.43 {m, 1H), 5.82 (m, 1H), 5.59 (m, 1H), 4.65 (s, 2H), 3.97 (t, 2H), 3.71 (m,
2H}, 3.55-3.10 (m, 4H), 2.33-1.81 (m, 4H). °C NMR (75 MHz, CD;0D) 8 (ppm): 158.8, 140.9, 139.9, |
138.5, 133.4, 131.2, 130.9, 130.8, 130.3, 129.6, 127.1, 1247, 121.8, 121.4, 112.6, 66.3, 55.7, 52.0,
52.0,51.0,25.9,24.1.

E PLE 290
N—{2—[3-(4—benzyl~1—piperidinyl)propoxy]benzyl}-4—chloro-N—pheny!benzenesulfonamide

hydrachloride

0\/\/0/\@
pol
Oy

Ry = 0.60 (14% methanol/DCM) 'H NMR (300 MHz, CD;OD) § (pprn): 7.54 (m, 4H), 7.21-

7.96 (m, 9H), 6.82-6.74 (m, 4H), 6.57 (m, 1H), 4.78 (s, 2H), 4.07 (m, 2H), 3.55 (m, 4H), 2.99 (m, 2H),
2.58 (m, 2H), 2.27 (m, 2H), 1.89-1.51 (m, SH).




EXAMPLEI |

(4R) - 4-[ 5-chl or o- 2- (acet oxynet hyl ) phenyl ] [ 4- chl or ophenyl ) s21 Aogudt Po@dn no] pe
ntyl sul fonic acid OAc SO3H

WO 00/50391 164 PCT/US00/04560
EXAMPLE 291
N—{Z-[3-(4-benzyl—1-piperidinyl}propoxy]henzyl}-4—chloro-N-phenylbenzeuesulfonamide
hydrochloride

Ry =0.32 (9% methanol/DCM) 'H NMR (300 MHz, CD;OD) § (ppm): 7.40 (m, 4H), 6.99 (m,
4H), 6.69-6.44 (m, SH), 5.80 (s, 2H), 4.66 (s, 2H), 4.07-3.96 (m, 6H), 3.62 (m, 2H), 2.11 (m, 2H). "“C
NMR (75 MHz, CDsOD) § (ppm): 161.0, 143.0, 142.0, 140.6, 135.6, 133.4, 133.0, 132.9, 132.4, 131.8,
128.7,126.8, 123.9, 114.7, 68.2, 63.7, 56.9, 54.2, 29.6.

EXAMPLE 292
N—{Z—B-(l-azetidinyl)propoxy]benzyl}-d-chloro-N—phenylbenzenesu!funamide hydrochloride

@0\/‘\/'!:'
o
N
@ 8—©c1
R = 0.54 (14% methanol/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 7.61-7.54 {m, 4H),
7.16-7.09 (m, 4H), 6.88-6.78 {m, 4H), 6.60 (t, 1H), 4.84 (s, H),4.25 (t, 4H), 4.08 (m, 2H), 3.67 (m, 2H),

2.52 (m, 2H), 2.10 (m, 2H). C NMR (75 MHz, CD;OD) & (ppm): 158.8, 140.9, 139.9, 138.4, 1334,
131.2,130.9,130.77, 130.3, 129.6, 124.6, 121.8, 112.6, 65.8, 56.2, 54.1, 52.0, 26.2, 17.6.

=

EXAMPLE 293
4-chioro-N-phenyl-N—(2-{[S-(l-piperidinyl)pentyl]oxy}benzyl)benzenesulfonamide hydrochloride

0\/\/\/"0
O

Rr=0.17 (20% methanol/ethyl acetate) '"H NMR (300 MHz, CD;0D) & (ppm): 7.89-7.82 (m,

4H), 7.47-7.36 (m, 4H), 7.27-7.09 (m, 4H), 6.96-6.91 (m, 1H), 5.09 (s, 2H), 4.23 (t, 2H), 3.81 (d, 2H),
3.42 (t, 2H), 3.20 (m, 2H), 2.25-1.95 (m, 12H).




To a sol ution of

4-chl oro- N-[5-chl oro- 2- (acet oxynet hyl ) phenyl ] - N-[ (R) - 1- met 2y Auglist 2003
bronobut yl ] benznesul fonami de (1.00g, 1.91mmol) in nethanol/water (1:1, 4
m.) was added Na2SO3 (0.723g, 5.74mmol). The mi xture was heated to refl ux
for 12 hours and then evaporated under reduced pressure. 2MHC (25 ni)
was added twobhressiesulting oil. This msxture was extract grishdra&dd2Cl2 (2x

EXAMPLE 294
4-chloro-N-phenyl—N—{2—[4-(1-piperidinyl)butoxy]benzyl}benzenesulfonamide hydrochloride

SOAN e
0
NI
©’ %——@—u
R¢=0.20 (5% methanol/DCM) 'H NMR (300 MHz, CD;0D) § (ppm): 7.38 (m, 4H), 6.97 (m,
4H), 6.69 (m, 4H), 6.44 (1, 1H), 4.64 (s, 2H), 3.84 (1, 2H), 2.99 (m, 6H), 1.93-1.68 (m, 10H). “C NMR
(75 MHz, CD;OD) 8 (ppm): 158.5, 140.3, 139.8, 138.3, 132.5, 130.5, 1304, 1304, 130.3, 129.8,

129.0, 124.5, 121.1, 1123, 68.1, 58.1, 54.3, 51.3, 27.6, 25.3, 22.7, 22.3. ESI calculated for
CpeH3CINL O3S [MITH] 511; Observed: 511.

EXAMPLE 295
4-chloro-N—{2-[3—(3,4—dihydro~2(lH)-isoquinolinyl)propoxy]benzyl}—N—phenylhenzenesuifonamide

e
L,
©/ ~§-©_c.

Ry = 0.50 (50% ethyl acetate/hexanes) '"H NMR (300 Mz, CDCly) 8 (ppm): 7.59-7.55 (m,
2H), 7.46-7.42 (m, 2H), 7.44 (dd, 1H), 7.22-6.99 (m, 10H), 6.84 (t, 1H), 6.74 (t, 1F), 3.92 (t, 2H), 3.62
(s, 2H) 2.91 (t, 2H), 2.73 (v, 2H), 2.62 (t, 2H), 1.96 (m, 2H). °C NMR {75 MHz, CDCL) 8 (ppm):
159.1, 141.7, 141.6, 139.7, 137.2, 136.8, 132.6, 131.6, 131.4, 131.3, 131.2, 1304, 129.1, 128.7, 128.2,
1264, 122.9, 113.6, 68.6, 58.7, 57.4, 53.5, 51.8, 31.7, 29.5. ESI calculated for C3iH;:CIN.G;S [MH+]
547; Observed: 547.

EXAMPLE 296
4-chloro-N-{2~[3-(cyclohexylamino)propoxy]benzyl}—N—phenylbenzenesulfonamide hydrochloride

Ry =0.20 (14% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.45-7.37 (m, 4H),
7.45-7.11 (m, 4H), 7.-7.11 (m, 4H), 6.89 (m, 1H), 5.09 (s, 2H), 438 (1, 2H), 3.72 (t, 2H), 3.40 (m, 1H),
2.49 (m, 4H), 2.13-1.94 (m, 3H), 1.66-1.48 (m, SH). °C NMR (75 MHz, CD,OD) & 158.6, 140.7,
140.1, 138.6, 133.0, 131.07, 1309, 130.9, 130.7, 1303, 129.6, 124.9, 121.8, 112.8, 66.5, 59.1, 51.6,
44.1,30.9, 28.1,26.6, 25.9. ESI calculated for CysH3;CIN;0,S [MHE+] 513; Observed: 513




50 nmL), dried over Na2SO4, and filtered. Solvent was concentrated under
reduced pressure to afford (4R)-4-[5-chloro-2-(acetoxynet2iyAuglseagod

[ 4- chl orophenyl ) sul fonyl]-am ne] pentyl sulfonic acid (821ng) as col orl ess
oil in 88%yield. M5 (ESI), 526 (M +1). 21 August 2003

WO 00/50391 166 PCTUS00/04560
EXAMPLFE 297
4-clllom-N-{2—[3-(cyclopropylamino)propoxy]benzyl}-N-phenylbenzenesulfonamide
hydrochloride

@’\/\/n\v
o]
SN ava

= 0.32 (10% methanol/DCM) 'H NMR (300 MHz, CD,OD) & (ppm): 7.40-7.32 (m, 4H),
6.99-6.8% (m, SH), 6.76-6.74 (m, 2H), 6.57 (m, 2H), 4.61 (s, 2H), 3.71 (¢, 2H), 2.66 (t, 2H), 1.9 (m,
1H), L.71 (m, 2H), 0.30-0.15 (m, 4H). "C NMR (75 MHz, CD,OD) & (ppm): 159.0, 141.1, 139.3,

132.6, 131.3, 131.2, 131.1, 130.7, 129.8, 125.8, 122.2, 113.2, 68.1, 512 48.4, 32.6, 30.8, 6.8, ESI
calculated for CysHyyCIN,0,S {MH+} 471; Observed: 471.

EXAMPLE 298
4—chloro~N—{2-[3~(4—hydroxy-l-piperidinyl)propnxy}benzyl}-N—phenylbenzenesulfonamide
hydrochloride

CH
0\/\/0
Ng
5 [
[}
o

R;= 0.19 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.50-7.43 (m, 4H),
7.07-6.98 (m, 4H), 6.78-6.72 (m, 4H), 6.54-6.49 (m, 1H), 4.17 (s, 2H), 3.98 (¢, 2H), 3.81 (m, 1H), 3.39-
3.08 (m, GH), 2.20-2.11 (m, 2H), 1.98-1.91 (m, 2H), 1.70 (m, 2H). *C NMR (75 MHz, CD:OD) &
(ppm): 158.7, 140.8, 140.1, 138.6, 133.2, 131.2, 130.9, 130.9, 130.8, 130.3, 129.6, 124.8, 121.8, 112.7,
66.6, 56.3, 51.8, 51.3, 32.6, 26.2. ESI calculated for Cyl;, CIN;O,S [MH+] 515; Observed: 515.

LE 299
4-chlora-N—phenyl—N-{2—{3-(1~piperazinyl)propoxy]benzyl}benzenesulfonamide dihydrochloride

[

NENPL
Do

Ry = 0.15 (14% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.80-7.65 (m, SH),
7.33-7.27 (m, 4H), 7.07-6.91 (m, 4H), 6.7 (t, 1H), 5.01 (s, 2H), 4.34 (t, 2H), 4.02-3.68 (m, 10H), 2.59
(m, 2H). 'C NMR (75 MHz, CD;0D) & (ppm): 158.7, 140.8, 139.8, 138.5, 13.3, 133.1, 131.2, 130.9,
130.9, 130.8, 130.3, 129.7, 124.7, 121.8, 112.7, 66.1, 56.5, 52.0, 50.3, 50.3, 42.4, 25.6. ESI calculated
for CysH3CIN;O;SCl [MH+] 500; Observed: 500.




WO 00/50391 20 PCT/ US00/ 04560 EXAMPLE 12 _
(4R) - 4-[ 5-chl or 0- 2- (hydr oxyret hyl ) phenyl ] (4-chl or ophenyl )auhAégry2(e3am noj

pentyl sul f onyl

WO 00/50391 167 PCT/US00/04560

EXAMPLE 300
4-chlore-N-(2-{[(25)-7-methyl-7-azabicyelo[2.2.1] hept-2-yljmethoxy}benzyl)-N-

phenylbenzenesulfonamide hydrochloride

0\/\/?@
o]
N‘E—@—cn
O
o

R¢ = 0.20 (10% methano/DCM) 'H NMR (300 MHz, CD:OD) & (ppm): 7.65-7.59 (m, 4H),
7.25-7.16 (m, 4H), 7.00-6.93 (m, 4H), 6.73 (m, 1H), 4.88 (q, 2H), 4.10 (m, 1H), 3.97 (m, 3H), 2.76 (s,
3H), 2.54 (m, 1H), 2.23-1.78 (m, 6H). "C NMR (75 MHz, CD,OD) & (ppm): 158.7, 140.8, 140.3,
138.7,133.0, 131.1, 130.9, 130.8,.130.7, 130.3, 129.6, 125.2, 122.0, 113.2, 70.5, 68.1, 66.1, 51.7, 43.3,
34.4,33.8, 3.1, 25.8. ESI calculated for Cp;N,0,SCIH,, [MH+] 497, Observed: 497.

EXAMPLE 301
N-phenyl-N-{2-[4-(1-piperidinyl)butyl]benzyl}benzenesnlfonamide

0
Ng
o
. o]
Ry =0.33 (5% methanol/DCM) 'H NMR (300 MHz, CDCly} & (ppm): 7.67-7.62 (m, 2H), 7.55-
7.50 (m, 2H), 7.21-7.11 (m, 5H), 6.94-6.83 (m, 4H), 4.75 (s, 2H), 2.99-2.80 (m, 8H), 2.05-1.62 (m,

10H). "*C NMR (75 MHz, CDCl) & (ppm): 141.5, 138.5, 137.9, 133.4, 132.6, 131.4, 130.0, 129.4,
129.2,129.2, 128.7, 128.5, 128.1, 126.2, 57.9, 53.7, 53.0, 31.9, 29.1, 24.5,23.5,22.9.

EXAMPLE 362
4-chloro—N-{Z-[3—(1H-imidazol-1-yl)propoxy]benzyl}-N-phenylbenzenesuli‘onamide hydrochioride

=N
0\/\,@

R = 0.38 (10% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.53-7.38 (m, SH),
7.04-6.93 (m, 5H), 6.85-6.75 (m, 4H), 6.55 (m, 1H), 6.50 (t, 1H), 4.70 (s, 2H), 4.18 (t, 2H), 3.72 (¢, 2H),
2.06 (m, 2H). "C NMR (75 MHz, CD;OD) & (ppm): 157.6, 139.6, 139.4, 137.7, 131.9, 129.9, 129.8,
129.7, 129.6, 129.2, 128.5, 124.0, 120.6, 1114, 64.7, 505, 44.4, 31.3. ESI calculated for
CasHzoCIN; 0,8 [MH+] 482; Observed: 482,




' r
chloride OAc CIN 21 August 2003
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EXAMPLE 303
4-chloro-N—{2-{3-(3,5—dimethyl-I-piperidinyl)propoxy]benzyl}-N—phenylbenzenesulfonamide
hydrochloride

o\/\/"é\

i I .
oo
R¢ = 0.35 (9% methanol/DCM) 'H NMR (300 MHz, CD;0D) & {(ppm): 7.66-7.58 (m, 4H),
7.23-7.14 (m, 4H), 6.99-6.88 (m, 4H), 6.70 (t, 1H), 4.87 (s, 2H), 4.09 (t, 2H), 3.44-2.83 (m, 4H), 2.39-
1.85 (m, 6H), 1.11-0.77 (m, 8H). "C NMR (75 MHz, CD;0D) & (ppm): 158.9, 140.9, 140.3, 138.7,

133.2,131.2, 131.1, 13102, 130.9, 130.4, 129.7, 125.0, 121.9, 112.8, 67.0, 66.9, 60.8, 57.5, 56.8,51.7,
41.7,38.5,31.3, 26.4,26.3, 19.7, 19.3.

EXAMPLE, 304
4-chloro-N-{2-[3-(1,4-dioxa-8-azaspiro [4.5]dec-8-yhpropoxylbenzyl}-N-

phenylbenzenesulfonamide

o]
o
oo
0
N T
@’ g—@-—ca

R¢=0.38 (9% methanol/DCM) 'H NMR (300 MHz, CDCI;) & (ppm): 7.58-7.55 (m, 2H), 7.46-
7.36 (m, 3 H), 7.23-7.11 (m, 4H), 7.00 (dd, 2H), 6.85 (1, 1H), 6.72 (d, 1H), 4.79 (s, 2H), 3.83 (t, 2H),
2.52-2.44 (m, 6H), 1.90-1.74 (m, 6H). *C NMR (75 MHz, CDCy) § {ppm): 156.8, 139.6, 139.4, 137.5,

1304, 129.5,129.50,129.2, 128.2, 124.3, 120.8, 111.4, 107.6, 66.7, 64.6, 55.2,51.8,49.5,35.2,27.4.

EXAMPLE 305
N-{2-[3-(1-azepanyl)pr0poxy]benzy]}-4~chloro-N—phenylbenzenesuifonamide hydrochloride

Re = 0.19 (9% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.68-7.61 (m, 4H),
7.25-7.16 (m, 4H), 6.97-6.86 (m, 4H), 6.68 (m, 1H), 4.89 (s, 2H), 4.18 (t, 2H), 3.69 (m, 2H), 3.50 (t, H),
2.37 {m, 2H), 2.00 (b, 4H), 1.79 (m, 4H). ®C NMR (75 MHz, CD;OD) & (ppm): 161.0, 143.0, 142.2,
140.7, 135.5, 133.4, 133.1, 133.0, 132.5, 1319, 126.9, 124.0, 114.8, 68.7, 593, 58.7, 54.1, 30.2, 28.4,
27.6. '
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E LE 306
4-chloro-N-(2-{3-[(2R,6S)-2,6-dimethylpip eridinyl]propoxy}benzyl)-N-phenylbenzenesulfonamide
hydrochloride

o
o~

R¢=0.23 (9% methanol/DCM) 'H NMR (300 MHz, CD,0D) & (ppm): 7.44 (m, 4H), 7.06-7.99
(m, 4H), 6.85-6.72 (m, 4H), 6.57 (m, 1H), 4.70 (s, 2H), 3.96 (t, 2H), 3.43-3.23 (m, 6H), 2.11-1.51 (m,
8H), 1.29 (d, 6H). "C NMR (75 MHz, CDsOD) & (ppm): 158.4, 140.8, 140.3, 138.7, 132.6, 1309,

130.7,-130.4, 129.6, 125.2, 122.1, 113.1, 66.8, 61.2, 51.1, 24.0, 19.2. ESI calculated for CpoH;35CIN; 058
{MHB+] 527; Qbserved: 527.

EXAMPLE 307
4-chlor0-N—{2-[3—(4—0x0-1-piperidinyl)propoxy]benzyl}-N-pheny!benzenesulfonamide
hydrochioride

o

R; = 0.25 (5% methanol/DCM) 'H NMR (300 MHz, CD,OD) & (ppm): 7.76-7.64 (m, 4H),
7.33-7.18 (m, 5H), 7.06 (dd, 2H), 6.94 (d, TH), 6.84 (t, 1H), 4.82 (s, 2H), 3.99 (t, 2H), 2.72 (¢, 4H), 2.60
(m, 2H), 2.39 (t, 4H), 1.87 (m, 2H). °C NMR (75 MHz, CD;0D) & (ppm): 212.0, 159.4, 141.9, 141.8,
139.9,139.2, 1319, 131.8, 131.7, 131.6, 130.7, 126.6, 123.1, 113.8, 68.7, 56.8, 55.9, 52.3, 44.0, 30.0.

EXAMPLE 308
4—chloro-N—phenyl-N—{2—[3-(4-thiomorpholinyl)propoxy}benzyl}benzenesulfonamide
hydrochloride

Ry = 0.40 (5% methanol/DCM) "H NMR (300 MHz, DMSO) § (ppm): 7.40 (dd, 4H), 7.04 -
88 (m, 4H), 6.77 (m, 2H), 6.57 (dt, 3H), 4.51 (s, 2H), 3.63 (t, 2H), 2.35-2.25 (m, 10H), 1.51 (m, 21,
’C NMR (75 MHz, CDCL) & (ppm): 156.9, 139.4, 139.4, 137.5, 130.6, 1294, 129.2, 1292, 129.2,
28.2,124.18, 120.7, 111.3, 66.3, 56.1, 55.4, 49.7, 28.3, 26.6.




G- v S02C1 To a solution of (4R)-4-[5-chloro-2-(acetoxymethyl)phenyl]

[ 4-chl orophenyl) sulfonyl] - amino] pentylsulfonic acid (58DAggust20d3mol )
in benzene (5 nL) was added phosphorus pentachloride (445ng, 2.14mmol) at
22 C. The m xture was heated to reflux for 2 hours. This m xture was
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EXAMPLE 309
4-chlorn-N-{5—chloro—z-[3-(4-hydroxy-1-piperidinyl)propoxy}benzyl}-N~

phenylbenzenesulfonamide hydrochloride

/C(T\/\/'O/O.H
cl o

Rr=0.18 (10:1; DCM:methanol). "H NMR (CD;0D) 5 (ppm): 7.44-7.37 (m, 4H), 7.06-7.03 (m,
3H), 6.95 (dd, 1H), 6.76-6.67 (m, 4H), 4.63 (s, 2H), 3.88 (1, 2H), 3.71 (br, 1H), 3.21-3.11 (m, 4H), 2.86
(br, 2H), 2.08-1.99 (m, 2H), 1.89-1.73 (m,2H), 1.62 (m, 2H).

EXAMPLE 310
4-chloro-N—{2~{3-(3-hydroxy-l-piperidinyl)propoxy}benzyl}~N—phenylbenzenesulfonamide
hydrochleride

OH

q’o\/\/é
ng
OrO-
0 -
Rr = 0.23 (9% methanol/DCM) 'H NMR (300 MHz, CDsOD) & (ppm): 7.66-7.59 (m, 4H),
7.23-7.14 (m, 4H), 7.03-6.87 (m, 4H), 6.72 (t, 1H), 4.87 (5, 2H), 4.06 (t, 2H), 3.94 (b, 1H), 3.21-3.03
(m, 6H), 2.18-1.56 (m, 6H). °C NMR (75 MHz, CD;OD) & (ppm): 157.7, 139.8, 139.2, 137.6, 131.9,

130.0, 129.9, 129.8, 129.7, 129.2, 128.5, 124.0, 120.7, 111.7, 66.0, 65.1, 59.6, 55.9, 53.8, 50.4, 31.4,
25.5,203.

EXAMPLE 311
4~chlor0-N-(2-{3-[4—(hydroxymethyl)-l-piperidinyl}propoxy}benzyl)—N-

phenylbenzenesulfonamide hydrochloride

OH

OwN

3

SRV

Re=0.20 (9% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.41-7.34 (m, 4H),

6.99-6.90 (m, 4H), 6.71-6.63 (m, 4H), 6.43 (m, 1H), 4.63 (s, 2H), 3.90 (t, 2H), 3.47-3.24 (m, 6H), 2.82

(m, 2H), 2.09 (m, 2H), 1.81-1.33 (m, 5H). ’C NMR (75 MHz, CDsOD) & (ppm): 158.6, 140.7, 139.8,

138.3, 133.1, 131.0, 130.7, 130.56, 130.1, 129.4, 124.5, 121 .6, 1124, 66.8, 66.3, 56.2, 54.1, 51.6, 37.9,
27.7,26.0.




concentrated under reduced pressure and rediluted with CH C12 (100ni). This
solution was washed wth water (100 niL), dried over Na2SQ% amuglst 2dazer ed.
The organic solution was concentrated to afford 442ngy of _

(4R) - 4-[5-chl oro-2- (acet oxynet hyl ) phenyl ] (4- chl or ophenyl ) sul f onyl ] - am no] pe

ntyl sul fonyl -chloride as a pale yellow oil in 76%yield.
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EXAMPLE 312

4-chloro-N-{2-[3-(4-hyd roxy-4-methyl-i-piperidinyl)propoxy]benzyl}-N-

phenylbenzenesulfonamide hydrochloride

@TW’O(OH
©/ N‘g c
0

R; = 0.3 (1:10;methanol:DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.52-7.45 (m, 4H),
7.08-7.01 (m, 4H), 6.91-6.73 (m, 4H), 6.53 (m, 1H), 4.74 (s, 2H), 4.01 (s, 2H), 3.46-3.22 (m, 6H), 2.19
(m, 2H), 1.84-1.68 (m, 4H), 1.18 (s, 3H). "C NMR (75 MHz, CD;0D) & (ppm): 159.4, 141.4, 140.6,
139.2,133.9, 131.8, 131.5, 131.5, 131.4, 130.9, 130.3, 1254, 122.4, 113.3, 67.1, 66.9, 56.7, 52.5, 51 .4,
37.6,30.7, 26.8.

EXAMPLE 313
4-ch[oro-N—{2-[3-(1,1—dioxido-4-thi0morpholinyl)propnxy]benzyl}—N—phenylbenzenesuifonamide
hydrochloride

Q
i

NE
5 Ci
SR

R = 0.45 (67% ethyl acetate/hexanes) 'H NMR (300 MHz, DMSO) § (ppm): 7.72-7.60 {m,
4H), 7.30-7.13 (m, SH), 7.01 (dd, 2H), 6.89 (d, 1H), 6.79 (t, 1H), 4.77 (s, 2H), 3.92 (t, 2H), 3.09 (m,
4H), 2.88 (m, 4H), 2.62 (t, 2H), 1.78 (m, 2H).”C NMR (75 MHz, CDCl;) & (ppm): 155.9, 138.3,
138.1, 1363, 130.0, 1284, 128.3, 1283, 128.2, 128.1, 127.2, 122.8, 119.5, 110.2, 64.7, 52.6, 52.5,
49.9, 49.1. ESI calculated for CygHygCIN,S,05 [MH+] 549; Observed: 549.

EXAMPLE 314
4—chlaro—N—(2—{3-[4—hydroxy-4-(triﬂuoromethyl)—1~piperidinyl}propexy}benzyl)-N—

phenylbenzenesnifonamide hydrochloride
OH
OWOCFJ
Q
N\ll
o

Ry = 0.23 (5% methanol/DCM) 'H NMR (300 MHz, CD;0D) & (ppm): 7.4-7.35 (m, 4H), 7.01-

6.91 (m, SH), 6.78-6.74 (m, 2H), 6.58-6.52 (m, 2H).4.63 (s, 2H), 3.73 (t, 2H), 2.68 (m, 2H), 2.42 (m,
2H), 2.19 (dt, 2H), 1.79-1.53 (m, 6H). °C NMR (75 MHz, CD;OD) & (ppm): 160.9, 142.9, 141.1,




EXAMPLE 13  4-chl oro-N-[5-chl oro-2-chl orophenyl [-N-[(R)-1-nmethyl -4-[(1,1
di met hyl et hyl ) di met hyl silyl] oxy)butyl] benzenesul f onam de21Chugust 2003
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1345, 133.1, 133.0, 132.90, 132.8, 132.4, 131.6, 127.6, 123.9, 114.9, 73.9, 73.6, 69.9, 58.9, 53.1, 51.5,
32.9, 30.0. ESI calculated for C,3H;oCIF;N,0.48 [MH-+] 583; Observed: 583.

EXAMPLE 315
4-chloro—N—(2,5-diﬂuorophenyl)—N—{2-[3~(1-pyrrolidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride

OWD

O
.0
R= 0.40 (10:1;DCM:methanol). '"H NMR (300 MHz, CD;0D) & (ppmy): 7.85-7.74 (m, 4H),

7.31 (dt, 1H), 7.16-6.76 {m, 6H), 4.96 (s, 2H), 4.26 (t, 2H), 3.80 (m, 2H), 3.58 (br m, 4H), 2.48-2.39
{m, 2H), 2.57-2.11 (m, 4H).

EXAMPLE 316
4—chloro-N—(2,5-diﬂuoruphenyl)—N—{2-[3~(1H—imidazol—1uyl)propoxy]—ti-
methoxybenzylibenzenesulfonamide hydrochloride

—

CNPENL
o

—0 N-.."
foliol
o

F

R¢= 0.5 (93:7; DCM:methanol). 'H NMR (CDCl;) 8 (ppm): 7.77-7.34 (m, 3H), 7.63-7.60 (ﬁ,
2H), 7.22-7.19 (m, 1H), 7.12 (t, 1H), 7.00-6.95 (m, 2H), 6.60-6.54 (m, 1H), 6.49-6.46 (m, IH), 6.37-
6.35 (m, 1H), 4.94-4.90 (m, 2H), 4.43 (1, 2H), 3.91 (1, 3H), 3.47 (s, 3H), 2.29 (m, 2H). LC-MS
Caleulated for CysHa4CIFN;0,S: 547. Observed: 548 (MH+).

EXAMPLE 317
4-chloro-N-{2-[3-(diethylamino)propoxylbenzyl}-N-(2,5-difluorophenyl)benzenesulfonamide
hydrochloride

(D;O\/\/g\/
0
F ]
ﬁ“‘g—@—m
F
Rr= 0.49 (9 % methanol in DCM), '"H NMR (300 MHz, CDsOD) & (ppm): 7.71 (d, 2H), 7.62

(d, 2H), 7.20 (t, 1H), 7.02-6.98 (m, 2H), 6.90 (d, IH), 6.88 (d, 1H), 6.76 (m, 1H), 6.69 (t, 1H), 4.84 (s,
2H), 4.16 (t, 2H), 3.64-3.61 (m, 2H), 3.37-3.31 (m, 4H), 2.34-2.31 (m, 2H), 1.38 (¢, 6H).




& - N--~-~OTBS O=S=0 d To a solution of
4- chl or o- N-[ 5-chl or o- 2- chl or ophenyl ] benzenesul f onam de (1.00Aggus22@3
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EXAMPLE 318
4-chloro-N-(2,5-difluorophenyl)-N-{2-{3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)propoxy]benzyl}benzenesulfonamide

o]
OwN
o
o]
F N1
T
F
Rs= 0.33 (2:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl) & (ppm): 7.85-7.26 (m, 2H),

7.74-7.67 (m, 4H), 7.48 (d, 2H), 7.31 (d, 1H), 7.17 (t, 1H), 6.94-6.83 (m, 4H), 6.70 (d, LH), 4.82 (s,
1H), 3.86-3.81 (m, 4H), 2.10-2.01 (m, 2H).

EXAMPLE 319
4-chloro-N-(2,5-difleorophenyl)-N-{2-[3-(2,5-dioxo-1-
pyrrolidinyl)propoxylbenzyl}benzenesulfonamide

[¢)

CQ’WQ
Q
0
F - cl
T -
R¢= 0.73 (5% methanol in CH,Cl,) 'H NMR (300MHz CDCl) & (ppm): 7.70-7.67 (d, 2H),
7.49-7.46 (d, 2H), 7.31-7.15 (m, 2H), 6.94-6.83 (4H), 6.72-6.69 (d, 1H), 4.89-4.82 (br, 2H), 3.83-3.79
(t, 2H), 3.68-3.63 (1, 2H), 2.77-2.64 (br, 4H), 2.05-1.92 (m, 2H). LC-MS calculated for

C25H23C1F2N2058 {MH+] 549, Observed: 549.

XAMPLE 320
4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(2,6-dioxo-1-

piperidinyl)propoxylbenzyl}benzenesulfonamide

o

o]
3 LN

.

} Re=0.43 (1:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.68 (d, 2H), 7.48
(d, 2H), 7.36 (d, 1H), 7.17 (m, 1H), 6.94-6.85 (m, 4H), 6.69 (d, 1H), 4.85 (s, 2H)}, 3.86 (t, 2H), 3.77 (4,
2H), 2.65 (t, 4H), 1.98-1.82 (m, 4H). MS calculated for Cy;H,sCIF,N,058, [MH'] 563; Observed: 563.




mmol ), triphenyl phosphine (1.64 g, 6.24 nmol) and

55 [[(1,1-dinethyl ethyi)dinethylsilyl]oxy]-2- pentanol (1.230Aggusb2@38 mmol )
in T11F (12 nlL) was added dii sopropyl azodi carboxylate (1.23 nL, 6.24 nol)
dropwi se at 0 C under nitrogen. The resulting m xture was allowed to warm
to 22 Cwith -stirring. Stirring was continued for a period of 12 h

foll ovned bywdwsadfli tion of 25 nL of H2O. The PCT/UIS00/04560
174
EXAMPLE 321

4-chloro-N-(2,5-difluerophenyl)-N-(1-{2-[3-(1H-imidazol-1-
yl)propoxy]phenyl}ethyl)benzenesnifonamide hydrechloride

The general synthetic scheme set forth in SCHEME 321 can also be used for the preparation of

numerous compounds according to the invention.

[
!



m xture was extracted with ether (3 X 25 nL). The conbi ned organi c extracts

were washed with 1M NaHCO3 and sat. brine. The organi c phas S i ed
over Na2SO4, filtered, and concentrated under 21 August 25%3@%5%‘?@0391

175

Sulfonamide
DEAD, PPh3
Toluene

o]
n Br
R1
&M

—_— -

(R)-Oxazaborolidine
BH3.Me28
15°C

HEME 321

[8)
n Br
R1
e}

Nucleophiles

DEAD, PPh,, THF

Ho A
—

n Br
e

R1

0

il

S

I

0]
triphenylphosphine

OH
CC.
' o]
CC
ny\
271 /\
Z!

PPH; and PPh3




21 PCT/ US00/ 04560 reduced pressure. Silica gel chromatography (1:5 ethyl
acet at e: hexanes) of the concentrate afforded 830 ng of 21 August 2003
4-chl oro- N-[ 5-chl oro-2-chl orophenyl ] -N-[ (R) - 1-net hyl -4-[ (1, 1- di net hyl et hyl)

WO 00/50391 PCT/USO0/04560
176

To a solution of 2’-hydroxy acetophenone (3.0 g, 22 mmol) under Ar, in anhydrous THF (100
mL) was added triphenylphosphine (8.7 g, mm mmol), 3-bromopropanol (3.8 g, 27 mmol) and DEAD
(5.2 mL, 33 mmol). The reaction mixture was stirred at room temperature for 14 h, concentrated under
reduced pressure and the product isolated by SiO, chromatography (hexanes/ethyl acetate 7:1) to give
4.0 g of product (yield: 71%). 'H NMR (300 MHz, CD,OD) & (ppm): 7.72 (dd, 1H), 746 (dt, 1H),
7.02-6.95 (m, 2H), 4.22 (t, 2H), 3.61 (t, 2H), 2.60 (s, 3H), 2.38, (p, 2H).

A solution of 2'(3-bromopropyloxy) acetophenone (3.2 g, 12.5 mmol) in methanol (50 mL )
was cooled to 0 "C under Ar atmosphere. Solid NaBH, {0.475 g, 12.5 mmol) was added in one portion
and the reaction mixture was stirred at 0° C for 1 h, diluted with 100 mL of water and the product
extracted with 3 x 50 mL of ethyl acetate. The combined organic phase was washed with 100 mL of
water, dried with anhydrous MgSO,, filtered and concentrated under reduced pressure to give 3.1 g of
product (y: 97%)."H NMR (300 MHz, CD,OD) & (ppm): 7.38 (dd, 1H), 7.23 (dt, IH), 6.98 (t, 1H),
6.89 (d, 1H), 5.13 (q, 1H), 4.17 (t, 2H), 3.61 (t, 2H), 2.36 (p, 2H), 1.50 (d, 3H).

Synthesis of R-Alcohol
To a stirred solution of commercially available (Strem)(R}- methy! oxazaborolidine (1.27 M

solution in toluene, 3.9 mL, 4.95 mmol) at room temperature under Ar was added a solution BH;.Me,; S
{10.5M, 5.63 mL, 59.1 mmol) over a period of 10 min. The reaction mixture was left stirred at room
temperature for 10 min after which time cooled to —20°C. To this cooled solution was added a solution
of the ketone (25 33 g, 98.5 mmol) in dry DCM (11 mL} via syringe pump over a period of 4 h. The
reaction mixture was left stirred for another 2 h at —20 ‘C and carefully quenched with pre cooled
methanol. The solvent was removed by concentrating under reduced pressure to yield the crude product
which was subsequently purified by SiO, chromatography{ethyl acetate:hexanes, 1:10) to yield the
chiral product as a colorless oil (24 g,.94%, >98% c¢ by chiral HPLC). The stercochemistry is
assigned S, based on the literature precedents. '"H NMR (300 MHz, CD;OD) § (ppm): 7.72 (dd, 1H),
7.46 (dt, tH), 7.02-6.95 (m, 2H), 4.22 (t, 2H), 3.61 {t, 2H), 2.60 (s, 3H), 2.38, (p, 2H). -

The procedure was repeated with (S)-methyl oxazaborolidine solution to  yield the

corresponding (R)-alcohol.

To a stirred solution of the racemic alcohol (0.5 g, 1.9 mmol) in dry THF (10 mL) under Ar
was added triphenyiphosphine (0.75g, 2.85 mmol) followed by the sulfonamide (0.91g, 2.85 mmol).
The reaction mixture was cooled to 0 'C in an ice bath and DEAD (0.45 mL, 2.85 mmol) was added
over period of 5 min. The reaction mixture was left to stir at room temperature for 15h then
concentrated under reduced pressure to give the crude product mixture which was subsequently purified

by chromatography over SiO, (10:1 hexanes/ethyl acetate} to give 465 mg (y: 63%) to a fford a pale




di met hyl silyl ] oxy) butyl]benzenesul fonam de as a yellow oil in 52% yi el d.
EXAMPLE 14 21 August 2003

4-chl oro- N-[ 5-chl oro- 2-chl orophenyl [ - N-[ (R) - 1- net hyl - 4- hydr oxybut yl [ benzene
sul f onam de CI .
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yellow oil, 'H NMR (500 MHz CDCl;) &ppm): 7.62-7.61(m, 2H), 7.39-7.36 (m, 2H), 7.20 (¢, 1H),
6.93 (br, 1H), 6.86 (d overlaps br, 3H), 6.77 (br d, 1H), 6.68 (t, 1H), 6.08 (br, 1H), 4.19-4.09 (m, 2H),
3.77 (br, 2H), 2.47-2.35 (m, 2H}, 1.56 (overlapping d, 3H).

The R and S alcohols were similarly converted to the S and R bromoalkyl sulfonamide

derivative respectively.

The racemic bromo alkyl sulfonamide derivative {115 mg, 0.21 mmol) was dissolved in dry piperidine
(2 mL) under Ar and stirred at room femperature for 1h. The reaction mixture was concentrated under
reduced pressure, re-dissolved in 20 mL of ethyl acetate, washed with saturated bicarbonate solution
(2x 10 mL of), water (2 x 10 mL), dried with MgSO,, filtered and concentrated under reduce pressure
v to -give 110 mg of product as colorless oil (free base). The free base was converted to the HCI salt as
described before, passed through a short plug of 8i0; (10% methanol in DCM) to yield 85 mg of
product as white solid. (y: 70%) 'H NMR (500 MHz CDCl,) & (ppm): 7.68-7.54 (m, 4H), 7.23, 7.01,
6.81, 6.67 (br, 6H), 6.25 (q overlaps br, 2H), 4.32-4.21(m, 2H), 3.70-3.60 (m, 4H), 3.10-3.56 (br, 2H),
2.43-2.40 (m, 2H), 2.01-1.75 (m, 5H), 1.55-1.51 (m, 4H). ESI calculated for CygH;;CIlF,N,0,8 [MH-+]
549:; Observed: 549. The R and S bromoalkylsulfonamides were similarly comverted to give

enantiomerically enriched products.

To a stirred solution of imidazole (82 mg, 1.2 mmol) in anhydrous THF(5.0 mL) was added
2.0 M n-Buli Solution in hexanes ( 600 pL 1.2 mmol). The reaction mixture was stirred at room
! temperature for 30 min, and a solution of bromoalkyl suifonamide derivative (220 mg, 0.34 mmol ins
mL of THF) was added. The reaction mixture was stirred at room temperature for é h, then quenched
with saturated bicarbonate solution, extracted with ethyl acetate (2 x 25 mlL), the combined organic
layer were washed with water (2 x 20 mL), dried with MgSO,, filtered and concentrated to give 200 mg
of crude product which was purified by SiO, chromatography (5% methanol in DCM) to yield 188 mg
i of product. Re=0.62 (9:1 DCM/methanol). 'H NMR. (CDCl;, 300 MHz) § (ppm): 7.63-6.65 (m, 14H).
6.25-6.23 (m, 1H), 4.52-4.32 (m, 2H), 4.08-3.88 (m, 2H), 2.44-2.27 9m, 2H), 1.25-1.21 (overlapping d,
3H). C NMR (75 MHz) (partial list of resolved lines) § (ppm): 159.0, 155.81 139.3, 130.1, 1374,
129.7, 1294, 1289, 119.1, 117.6 (d), 117.4 (d), 110.9, 64.1, 52.7, 43.6, 30.9, 18.4.1.C-MS calculated

for CoeHa4ClIF;N30;38: 532; Observed: 532.

The compounds described in Examples 322-331 were prepared according to the scheme

described in the previous example.




CIN~-~OH 0=s=0 CI To a solution of
4-chl oro-N-[ 5-chl oro-2-chl orophenyl ] -N-[ (R) - | - net hyl - 4- [ ( 1211August 2003
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EXAMPLY 322
4-chlore-N-(2,5-difluorephenyl)-N-(1-§2-[3-(1-
piperidinyl)propoxy}phenyl} propyl)benzenesulfonamide hydrochloride

: :OWO
F 3
‘@: 5 c
£ O
R¢= 0.38 (10 % methanol in DCM), 'H NMR (300 MHz, CD;0D) & (ppmy): (t, 4H), 7.26-7.03
{m, 3H), 6.81 (br, 1H), 6.67-6.55 (m, 2H), 6.13-6.04 (m, 2H), 4.32-4.22 (m, 2H), 3.68-3.35 (m, 4H),

- 3.06 (br, 2H), 2.39-2.38 (m, 2H), 1.99-1.55 (m, 8H), 0.80 (d, 3H). MS calculated for CysHs;CIF;N,0,8,
[MH'] 563: Observed: 563.

EXAMPLE 323
4-chloro-N-(2,5-difluorophenyl)-N-({1R)-1-{2-{3-(1 H-imidazol-1-
yDpropoxy]phenyl}ethyl)benzenesuifonamide hydrochloride
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R¢=0.46 (10 % methanol in DCM), 'H NMR (300 MHz, CDCl) 6 (ppm): 8.21 (s, IH), 7.73-
7.42 {m, 6H), 7.20-6.68 (m, 7H), 6.25 (m, 1H), 4.64 (m, 2H), 4.10 (br, 2H), 2.44 (m, 2H), 1.55 (br,
3H).LC-MS calculated for Cy6H,,CIF,N;0,8, [MH"] 532; Observed: 532

EXAMPLE 324
4-chloro-N-(2,5-difluorephenyl)-N-((1R)-1-{2-[3-(1H-tetraazol-1-
yl)propoxyjphenyl}ethyl}benzenesulfonamide

="

Ry=0.57 (19:1; DCM:methanol). '"H NMR (CDCl;) & (ppm): 8.98 (s, 1H), 7.67-7.62 {m, 2H),
7.48-7.42 (m, 2H), 7.21-7.19 (m, [H), 6.95-6.52(m, 5.5H), 6.35-6.28 (m, 1.5H), 5.29-5.06 (m, 1H),
4.95-4.87 (m, 1H), 4.17-3.95 (m, 1H), 2.68-2.50- (m, 2H), 1.54-1.46 (br, 3H). LC-MS calculated for
CasH,CIF,N50,8: 534, Observed: 536 (MNa+).




di met hyl et hyl ) di met hyl si |l yl ] oxy) butyl ] benzenesul f onam de (650 ng, 1.21
nmmol ) in acetonitrile (4 nL) was added 48% aqueous H ? ( 2inAjgudt 2@0d se at
O C. The resulting solution was stirred for th at 0 C followed by addition
of 10 mM of I M NaHCO3. The product was extracted with ether (2 X 25 nl),
dried over Na2SO4, filtered, and concentrated under reduced pressure.
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EXAMPLE 325
4-chloro-N-(5-chlore-2-fluorophenyl)-N-((1R)-1-{2-[3-(1 H-imidazo}-1-
yDpropoxy]phenyljethyl)benzenesulfonamide hydrochloride

N

cC -
m\I::]:N\ -
£
Re=0.15 (5 % methanol in DCM), 'H NMR (300 MHz, CD;0D) & (ppm): 7.81-6.59 (m, 14H),

6.20 (s, 1H), 4.54-4.29 (m, 2H), 4.08-3.90 (m, 2H), 2.39-2.14 (m, 2H), 1.63 (br, 3H)). LC-MS
caloulated for Ca6HaCLFN;0,S, [MH'] 548; Observed: 548.

O==0

EXAMPLE 326
4-chloro-N-(2,5-dichlorophenyl)-N-((1R)-1-{2-{3-( H-imidazol-1-
yDpropoxy]phenyl}ethyl)benzenesutfonamide hydrochloride

=
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Ry= 0.72 (10 % methanol in DCM), '"H NMR (300 MHz, CD;0OD) & (ppm): 7.64 (d, 2H), 7.53
(d, 2H), 7.41-6.66 (m, 10H), 6.14 (m, 1H), 4.32 (m, 2H), 3.94 (m, 2H), 2.30 (m, 2H), 1.63-1.49 (dd,
3H). L.C-MS calculated for CpsH,4Cl3N;0,S8, [MH"] 564; Observed: 564.

o=t=G

EXAMPLE 327
4-chlore-N-(2,5-diftuorophenyl)-N-((1R)-1-{2-[3-(4-methyl-1H-pyrazol-1-
yl)propoxy]phenyl}ethyl)benzenesulfonamide

F ]
19anY
. F
Re= 032 (19:1 DCM:methanol). 'H NMR (CDCl;) 3 (ppm): 7.65-7.62 (d, 2H), 7.53(s, 0.5ID),
7.47(s, 0.5H), 7.40-7.38 (d, 2H), 7.21-7.16 {t, 1H), 6.92-6.67 (m, 5.5H), 6.28-6.23(m, 1.5H), 4.42-4.25
(m, 2H), 4.07-3.89 (m, 2H), 2.45-2.27 (m, 2H), 2.24 (5, 1.5H), 2.22(s, 1.5H), 1.53 (d, 3H), LC-MS
calculated for Cz’széCngN;;OgSf 546, Observed: 546.2.




(ethyl acetate) of the concentrate afforded 430 ng of

4-chl oro- N-[ 5-chl oro- 2-chl orophenyl ] -N-[ (R) - 1- 21 August 2003
met hyl - 4- hydr oxybut yl ] benzenesul fonam de as a yellow oil in 84%yield.
EXAMPLE 15 4-chl oro-N- (2, 5-di chl orophenyl)-N-(3-(carboxy)-1(R

met hyl propyl ) benzenesul f onam de
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EXAMPLE 32
4-chloro-N-(2,5-difluorophenyl)-N-(1-§2-[3-(1H-1,2,3-triazol-1-
yl)propoxylphenyl}ethyDbenzenesulfonamide

N

O

R=0.32 (3:1; hexanes:ethyl acetate). 'H NMR (CDCl,) & (ppm): 7.66-7.61 {m, 4H), 7.39-7.35
(m, 2H), 7.19-7.10 (m, 1H), 6.92-6.65 (5.5H), 6.15-6.11 (m, 1.5H), 4.89-4.81 (m, 2H), 4.10-4.02 (m,

1H); 3.95-3.87(m, 1H), 2.58-2.47 (m, 2H); 1.57 (d, 3H). LC-MS calculated for CysH,3CIF,N,058: 533,
Observed: 230 (M- 303).

EXAMPLE 329
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1- {2-[3-(2-methyl-1 H-imidazol-1-
yl)propoxy]phenyl}ethyl)benzenesulfonamide hydrochloride

@
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F
R¢=10.31 (19:1; DCM:methano), 'H NMR (CD;0D) 3 (ppm): 7.42-7.01 (m, 6H), 6.79-6.44 (m,

5.5H), 6.07-6.00 (m, 1.5H), 4.43-4.34 (m, 211), 4.08-3.95 (m, 2H), 2.50 (s, 3H), 2.35-2.24(m, 2H), 1.30
{(m, 3H). LC-MS calculated for Co7H,sCIF;N30,S8: 546. Observed: 546 Mh).

PLE
4-chloro-N-(2,5-difluorophenyl)-N-(1-{2-[3-(4H-1,2,4-triazol-4- -
yDpropoxy]phenyl}ethyl)benzenesulfonamide hydrochloride

"N
O\/-\/N—’l
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R¢=0.28 (19:1; DCM:methanol). 'B NMR (CD;0D) § (ppm): 9.43 (s, 1H), 8.66 (s, 1H), 7.68-

7.54 (m, 4H), 7.19-6.66 (m, 5.5H), 6.25-6.18 (m, 1.5H), 4.85-4.76 (m, 2H), 4.14-4.09 (m, 2H), 2.59-
02.54 (m, 2H), 1.54 (br, 3H). LC-MS calculated for CpsH;;CIF;N,0,S: 532. Observed: 532 (M").




ad oHd
4-chl oro- N-[ 5-chl oro- 2-chl or ophenyl ] - N-[ (R) - 1- net hyl - 4- hy dx1oxydust 3043
benzenesul f onam de

WO 00/50391 181 PCT/US00/04560

EXAMPLE 331
4-chloro-N-(2,5-difluorophenyl}-N-{(1R)-1-{2-[3-(2H-tetraazol-2-
yl)propoxy|phenyl}ethyl}benzenesulfonamide

R= 0.25 (4:1; hexanes:ethyl acetate), 'H NMR (CDCly) & (ppm): 8.89 (s, 1H), 7.67-7.61 (d,
2H), 7.41-7.33 (d, 2H), 7.13-7.10 (m, 1H), 6.93-6.66 (m, 6H), 6.23-6.21 (m, 1H), 5.23-5.09 (m, 2H),
4.19-4.09(m, 1H), 4.00-3.93 (m, 1H), 2.66-2.56 (m, 2H), 1.56 (d, 3H). LC-MS calculated for
Cy4H,,CIF,N50,8: 533; observed 566 (MNa®).

EXAMPLE 332
4-chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-((1R)-1-{2-[3-(1H-imidazoi-1-
yl)propoxy]phenyl}ethyl)benzenesulfonamide

R¢=0.33 (19:1; DCM:methanol). 'H NMR (CDCl,) § (ppm): 7.66-7.63 (m, 3H), 7.58-7.50 {m,
2H), 7.39 (m, 2H), 7.18 (m, 1H}, 7.08 (m, 2H), 6.84 (d, 1H), 6.64 (1, 1H), 6.58 (s, 1H), 6.43-6.34 (m,
2H), 4.51-4.4] (m, 2H), 4.15-3.91 (m, 3H), 3.53(d, 1H), 2.42 (m, 2H), 1.88 (m, 1H), 1.42 (d, 3H). LC-
MS calculated for C;;Hz7CLN;0,S: 565; Observed: 565 (M").

EXAMPLE 333
: 4-chloro—N-(Z,S-diﬂ-uorophenyl)—N—[1-(2-hydroxyphenyl)ethyl]benzenesulfonamide

o
F\E::[N\I
F

Rr = 0.30 (6:1;hexanes:ethyl acetate). 'H NMR (CDCly) § (ppm): 7.82-7.79 (m, 2H), 7.60-
7.50(m, 2H), 7.33-6.91(m, 6.5H), 6.33-6.19 (m, 0.5H), 5.30 (g, 1H), 1.36-1.25 (br, 3H). LC-MS
calculated for CpoH 4CIF,NO,S: 423. Observed 446 (MNa®).

=

Cl

=




(1.57 g, 0.0037 noles) was dissolved in acetonitrile (25 nL) and water (2
m.). RuCl3 (50 ng), and NalO4 (1.19 g, 0.0056 noles, 1.5 EHhugmet2ogdded
and the m xture was stirred at roomtenperature for 18 hours. The m xture
was filtered, concentrated, dissolved in CH2Cl 2, washed with IN HCl, dried
over Na2SO4 and evapor ated. Chromatography over silica gel using 50-100%

et hyl acet ayghotaane 18 PCT/US00/04560

EXAMPLE 334
4-chloro-N-(2,5-diflucrophenyl)-N-[(1R)-1-(2-methoxyphenyl)ethyl]benzenesulfonamide

O

O

Rr= 0.32 (15:1 hexanes: ethyl acetate), '"H NMR (CDCl;) & {ppm): 7.66-7.63 (m, 2HOQ, 7.39-
7.37 (m, 2H), 7.18-7.15 (m, 1H), 6.96-6.66 (m, 5.5H), 5.81 (br, 1.5H), 1.67 (s, 1.5H), 1.57 (s, 1.5H).

EXAMPLE 335
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3~(2,5-dioxo-1-
pyrrolidinyl)propoxy]phenyl}ethylbenzenesulfonamide

o]
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R¢=10.46 (3:1; hexanes:ethyl acetate). '"H NMR CDCly) & : 7.65-7.63 {d, 2H), 7.39-7.36 (d, 2H),

7.20-7.14 (m, 1H), 6.95-6.37 (m, 6H), 6.05 (m, 1H), 4.06-3.74 (m, 4H), 2.73 (s, 4H), 2.20-2.12(p, 2H),
1.56(d, 3H), LC-MS calculated forCy;HasCIF,N,058: 563.01 . Observed 260 (M'-303).

o=U=0

EXAMPLE 336
4-chioro-N-{4-fluorophenyl)-N-((1R)-1-{2-[3-(1 H-imidazol-1-
yl)propoxy]phenyl}ethyl)benzenesulfonamide hydrochloride

>

N
OWNJ

Pepave

Re¢-0.34 (5 % methanol in DCM), 'H NMR (300 MHz, CD,0D) & (ppm) : 7.60 (s, 1H), 7.51 {d,
2H), 7.35 (d, 2H), 7.08-6.94 (m, 2H), 6.89-6.76 (m, 3H), 6.54-6.46 (m, 2H), 6.35 (d, 1H), 6.24 (dt, 1H),
6.12 (q, 1H), 4.44-4.24 (m, 2H), 4.03-3.97 (m, 1H), 3.86-3.79 (m, 1H), 2.39-2.16 (m, 2H), 1.43 (d, 3H).
LC-MS calculated for C;6H,sCIFN;058, [MH'] 514; Observed: 514.




gave pure product (1.00 g, 62% as a beige solid. O=S=0O 0 21 August 2003
00/ 50391 22 21 August 2003
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EXAMPLE 337
4-chloro-N-(2,4-difluorophenyl)-N-((1R)-1-{2-[3-(1H-imidazol-1-
yl)propoxy]phenyl}ethyl)benzenesulfonamide hydrochloride

=
O~ N(_:?N

jegave

Ry=0.43 (5% methanol in CH,Cl;) 'H NMR (300MHz CD,0OD) & (ppm): 7.88 (s, 1H), 7.72-
7.69 (m, 2H), 7.51-7.48 (m, 2H), 7.40-7.27 (m, 2H), 7.17-7.11 (m, 1H), 7.04 (br, 1H), 7.00-6.94 (m,
IHj, 6.84-6.49 (m, 4H)., 6.28-6.21 (q, 1H), 4.56-4.37 (m, 2H), 4.01-3.89 (m, 2H), 2.36-2.27 (m, 2H),
1.46-1.43 (m, 3H). LC-MS calculated for CpeHyCIF,N3058 [MH+] 532; Observed: 532.

EXAMPLE 338
4-chloro-N-(3-fluorophenyl)-N-((1R)-1-{2-[3~-(1H-imidazol-1-
ypropoxy]phenyliethyl)benzenesulfonamide hydrochloride

(\

N
N

R¢=0.29 (5% methanol in CH,Cl,) 'H NMR (300MHz CDs0OD) & (ppm): 7.80 (s, 1H), 7.70-
7.65 (m, 2H), 7.56-7.52 (m, 2H), 7.27 (s, 1H), 7.24-7.17 (m, 1H), 7.01-6.85 (m, 4H), 6.71-6.66 (m, 4H),
6.36-6.29 (q, 1H), 4.64-4.43 (m, 2H), 4.21-4.14 (m, 1H), 4.05-3.98 (m, 1H}, 2.58-2.30 (m, 2H), 1.68-
1.51 (m 3H). LC-MS calculated for C;¢HzsCIFN;,0,S [MH"] 514; Observed: 514.

EXAMPLE 339
4-chlore-N-(Z-fluorophenyl}-N-((1R)-1-{2-[3-(1 H-imidazol-1-
yhpropoxy]phenyl}ethyl)benzenesulfonamide hydrochloride

\/\/@N




PCT/ USO0/ 04560 EXAMPLE 16 _
4-chl oro-N- (2, 5-di chl orophenyl J-N-[ (R) - 1- net hyl - 4br onobut y21 August 2003
benzenesul f onam de C

WO 00/50391 184 PCT/US00/04560

R¢= 0.33 (5% methanol in CH,Cl;) 'H NMR (300MHz CD;0D) §(ppm): 7.68-6.47 (m, 15H),
6.27-6.08 (q, 1H), 4.43-4.27 (m, 2H), 3.88 (br, 2H), 2.27-2.14 (m, 2H), 1.41 (br, 3H). LC-MS
calculated for CpcHps CIFN; 038 [MH+] 514; Observed: 514.

EXAMPLE 340
4-chloro-N-(2,6-difluorophenyl)-N-((1R)-1-{2-[3-(1H-imidazol-1-
y)propoexy]phenyl} ethyl)benzenesulfonamide hydrochloride

=
O~ N(_;/N

o

R¢=0.35 (5% methanol in CH,Cl,) 'H NMR (300MHz CD,0OD) & {(ppm): 7.54-7.25 (m, 6H),
1.08-6.34 (m, 8H), 6.13-5.97 (q, 1B), 4.36-4.23 (m, 2H), 3.97-3.78 (br, 2H), 2.20-2.10 (br, 2H), 1.35-
1.25 (m, 3H). LC-MS calculated for CyH,,CIF,N;0,8 [MH+] 532; Observed: 532.

EXAMPLE 341
S—{3—[2—({[(4—-chlomphenyl)sulfonyl]anilino}methyl)phenoxy]propyl} ethanethioate

Q ]
SR
O
©,N-.:§ —@—m
To a stirred solution of N-2-(3-bromopropyloxy)benzyl 4-chlorobenzenesulfanilide (200 mg,
0.4 mmol) in DMF (5 mL) was added the potassium salt of thio acetic acid (92 mg, 0.81 mmol). The
reaction mixture was then warmed to 60 "C. After 3 h, the reaction mixture was cooled to room
temperature, diluted with ethyl acetate (25 mL), washed with saturated bicarbonate solution (3x 10 ml)
and saturated brine (2x 10 ml,), dried with MgSQj, filtered and concentrated under reduced pressure to
isolate a colorless oil which was purified by SiO, chromatography (7:1, hexanes:ethyl acetate) to
afforded the desired product (130 mg, y: 63%). Ry = 0.25 (20% ethyl acetate/hexanes) 'H NMR (300
MHz, CDCL;) &(ppm): 7.60-7.56 (m, 2H), 7.46-7.42 (m, 2H), 7.36 (dd, 1H), 7.23-7.7.12 (dd, 2H), 6.85
(t, 1H), 6.70 (d, 1H), 4.82 (s, 2H), 3.85 (1, 2H), 2.95 (¢, 2H), 2.33 (s, 3H), 1.92 (q, 2H), "C NMR (75
MHz, CDCl;y ) & (ppm): 196.0, 156.7, 139.6, 139.4, 137.5, 130.7, 129.5, 129.3, 129.3, 128.3, 124.5,
1210, [11.3, 66.4,49.8, 31.1, 29.6, 26.2.




C To a solution of

4-chl oro-N-[ 2, 5-di chl orophenyl J- N-[ R] - 1- met hyl - 4- hydr oxybu2yAj:idresh 2e0m-
sul fonam de (3.90 g, 9.20 mmol) in CH2Cl 2 (20 nL) was added

tri phenyl phosphine (4.87 g, 18.4 mmol) and carbon tetrabrom de (6.09 g,
18.4 mmol ) at -0 T. The resulting m xture was allowed to stir at 22
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E 42
4-chlore-N-phenyl-N-[2-(3-sulfanylprepoxy)benzyl]benzenesulfonamide

O ~_-SH

A stirred solution of thio acetate analog prepared above (100 mg, 0.2 mmol) at ‘C in ethanol (5
mL) was vigorously degassed for 0.5 h, then a solution of degassed 1.0 N NaOH (0.4 mL, 0.4 mmol)
was added. The reaction mixture was allowed stir at 0 "C for 1h warmed to room temperature stirred at
room temperature for 1h, then diluted with degassed ethyl acetate(20 mL), washed with saturated
bicarbonate solution (3x 10 mL}), 10% aqueous HCI (3x 10 mL), dried with MgSO,, filtered and
concentrated under reduced pressure to isolate a white solid. The crude material was purified by
chromatography on Si0, {4:1 hcxanés:ethyl acetate) to give 40 mg of product (y: 44%). Rr=0.25 (20%
ethyl acetate/hexanes) 'H NMR (300 MHz, CDCly) & (ppm): 7.58-7.56 (m, 2H), 7.47-7.54 (m, 2H),
7.34-7.14 (m, 5H), 6.99 (m, 2H), 6.87-6.73 (dt, 2H), 4.78 (s, 2H), 3.92 (1, 2H), 2.63 (q, 2H), 1.96 (g,
2H), 1.35 (1, 1H). °C NMR (75 MHz, CDCL) § (ppm): 159.1, 141.9, 141.8, 139.9, 133.1, 131.8, 131.8,
131.7, 131.6, 130.6, 126.7, 123.2, 113.7, 68.2, 52.2, 35.8, 24.0.

The following compounds were prepared according to the scheme described in the previous

example.

EXAMPLE 343
N-(2,5-difluorophenyl)-4-(phenylsulfanyl}-N-{2-[3-
(phenylsulfanyl)propoxy]benzyl}benzenesulfonamide

cr O
OO
L 8
Rr=10.54 (4:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.63 (d, 2H), 7.54-

7.50 (m, 5H), 7.33-7.26 (m, 6H), 7.18 (t, 5H), 6.97 (m, 1H), 6.87-6.79 (m, 2H), 4.70 (s, 2H), 3.94 (t,
2H), 3.08 (t, 2H), 1.90-1.86 (m, 2H). ) '

=wEo

Q

EXAMPLE 344
4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(phenyisulfanyl)propoxylbenzyl} benzenesulfonamide

SOAR®
Crro

=0

=]




C overnight. To the reaction was added sat. ammoni um chloride (200 niL). The
product was extracted with CH2Cl2 (2 x 200 nlL), dried over1 AaRS{Eo03
filtered, and concentrated under reduced pressure. Silica gel

chromat ography (1:4 ethyl acetate: hexanes) of the concentrate afforded

3.13g of 4-

chl or o- N-[ 24846lksé)l or ophenyl ] - N-[ (R) - 1- net hyl - 4- br onobut ){,IC]I.RE%O%QG%SUI f onam
de as a colorless oil in 186

Ry=0.45 (6:1 hexanes:ethy! acetate), 'H NMR (300 MHz, DMSO) & (ppm): 7.72 (q, 4H), 7.34-
7.18 (m, 8H), 7.00-6.98 (m, 2H), 6.89-6.80 (m, 2H), 4.73 (s, 2H), 3.95 (t, 2H), 3.09 (t, 2H), 1.91-1.87
(m, 2H).

EXA ¥ 345
4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(phenylsulfonyl)propexy}benzyl}benzenesulfonamide

9
Lo} 5
Seau®
o]
F N“g cl
L -
R¢= 0.40 (3:1 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCl,) & (ppm): 7.96 (d, 2H), 7.68-

7.54-(m, 5H), 747 (d, 2H), 7.19-7.10 (m, 2H), 6.93-6.68 (m, 5H), 4.77 (s, 2H), 3.97 (t, 2H), 3.38 (1,
2H), 2.24-2.15 (m, 2H). .

EXAMPLE 346
4-chloro-N-{2-[3-(cyclohexylsulfanyl)propoxy]benzyl}-N-(2,5-difluerophenyl)henzenesulforamide

Cco O
)
F N‘g ci
L
Re¢=0.26 (5% methanol in DCM), 'H NMR (300 MHz, CDCl;) & (ppm): 7.66 (d, 2H), 7.47 (m,

2H), 7.28-7.15 (m, 1H), 7.00 (d, 1H), 6.90 (m, 2H), 6.75 (m, 3H), 4.81 (s, 2H), 3.92 (m, 2H), 2.66 (m,
3H), 1.94 (m, 4ID), 1.75 (m, 28), 1.60 (m, 2H), 1.28 (m, 4H).

EXAMPLE 347
4-chlore-N-{2-[3-(cyclohexylsulforyl)propoxy]benzyl}-N-(2,5-diftuorophenyl)benzenesulfonamide

R¢=0.29 (3:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCL3) 6 {ppm)} : 7.65 (d, 2H), 7.48
(d, 2H), 7.18 (x, 1H), 7.80 {(d, 2H), 6.90 (m, 2H), 6.76 (m, 3H), 4.78 (s, 2H), 4.10 (t, 2H), 3.29 {t, 2H),
2.94 (m, 1H), 2.35 (m, 2H), 2.22 (d, 2H), 1.90 (m, 2H), 1.72-1.19 (m, 6H). MS calculated for
CasHioCIF,NOsS;, [MNa*] 620; Observed: 620.




70%yield. M5 (ESI) 486 (MrH). EXAMPLE 17 (4R)-4-[2, 5-di chl orophenyl)
[ 4- chl orophenyl ) sul fonyll-am nejpentyl sulfonic acid d 21 August 2003
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EXAMPLE 348
4-chloro-N-{2-{3-(cyclohexylsulfinyl)propoxy]benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide

q

SORA
F. N, o
s
R¢= 0.32 (1:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCL) & (ppm): 7.64 (d, 2H), 7.47
(d, 2H), 7.19 {t, 1H), 7.08 (d, 2H), 6.92-6.87 (m, 2H), 6.80-6.76 (m, 3H), 4.79 (s, 2H), 4.16-3.98 (m,

2H), 3.12-3.03 (m, 1H), 2.87-2.78 (m, 1H), 2.67-2.60 (m, 1H), 2.34 (m, 2H), 2.14 (d, 1H), 1.95-1.69
(m, 3H}, 1.57-1.24 (m, 6H). MS calculated for C,sH;,CIF,NQ,S,, [MEH-+] 582; Observed: 582.

==

EXAMPLE 349
4-chloro-N-(2,5-diflzorophenyl)-N-(2-{3-[(4-
methoxyphenyl)sulfanyl}propexy}benzyl)benzenesulfonamide

0. _~_-§
seanel
oo
R¢=0.44 (6:1 hexanes:ethyl acetate), lFI-I NMR. (300 MHZ,- CDCls) & (ppm): 7.67-7.64 (m, 2H),
7.48-7.44 (m, 2H), 7.35-7.32 (m, 2H), 7.31-7.15 (m, 3H), 6.91-6.70 (m, 8H), 4.77 (m, ZH), 3.94-3.86

(m, 2H), 3.77 (m, 3H}, 2.97-2.92 (m, 2H), 1.97-1.88 (m, 2H). MS calculated for CaeHa6CIF,NQ,S,,
[MNa’] 612; Observed: 612.

EXAMPLE 350
4-chloro-N-(2,5-difluorophenyl)-N-(2-{3-[(4-
methoxyphenyl)sulfonyl] propoxy}benzyl)benzenesulfonamide

Q
C w0
F N.§
-

R;=0.42 (2:1 hexanes:ethyi acetate), 'H NMR (300 MHz, CDCl,) & (ppm): 7.87 (d, 2H), 7.63
(d, 2H), 7.47 (d, 2H), 7.26-7.11 (m, 2H), 7.00 (d, 2H), 6.91-6.75 (m, 4H), 6.69 (d, 1H), 4.74 (s, 2H),
3.96 (1, 2H), 3.86 (s, 3H), 3.36-3.31 (m, 2H), 2.22-2.13 (m, 2H). MS calculated for CpoH,CIF,NOGS,,
[MNa'] 644; Observed: 644,




Cl Cl' ~ SGBH To a solution of

4-chl oro- N-[ 5-chl or o- 2- chl or ophenyl ] - N-[ (R) - 1- net hyl - 4- br anohugust 2danznc-
sul fonam de (2.85 g, 5.88 mmol) in nmethanol/water (1:1, 12 nL) was added
Na2SCs (7.40 g, 58.8

WO 00/508391 188 PCT/US00/04560

EXAMPLE 351
4-chlore-N-(2,5-difluorophenyl)-N-(2-{3-{(4-

nitrophenyl}sulfanyljpropoxy}benzylibenzenesulfonamide

\/‘vs
GO
Ry= 0.40 (6:1 hexanes:ethy! acetate), ’H NMR (300 MHz, CDCl;) & (ppm): 8.12-8.09 (m, 2H),

7.67-7.63 (m, 2H), 7.49-7.45 (m, 2H), 7.41-7.37 (m, 2H), 7.22-7.16 (m, 1H), 7.12-7.09 (m, 1H), 6.91-
6.74 (m, SH), 4.82 (s, 2H), 4.05 (t, 2H), 3.32 (t, 2H), 2.19 (m, 2H).

EXAMPLEF, 352
4-chlore-N-(2,5-difluorophenyl)-N-(2-{3-{(4-
methoxyphenyl)sulfinyl]propoxy}benzyl)benzenesulfonamide

]
OO
F NG
oS ava
Re=10.23 (I:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCls) & (ppm): 7.66-7.54 (m, 4H),
7.49 (d, 2H), 7.20-7.11 (m, 2H), 7.03 (4, 2H), 6.94-6.76 (m, 4H), 6.71 {(d, 1H), 4.76 (s, 2H), 4.05-3.84
{(m, 5H), 3.15-2.90 (m, 2H), 2.26-2.00 (m, 2H). MS calculated for CyH,¢CIF;NO;S,, [MNa'] 628;
Observed: 628.

EXAMPLE 353
4-chloro-N-(2,5-difluorephenyl)-N-(2-{3-[(4-
nitrophenyl)sulfonyl} propoxyibenzyl)benzenesulfonamide

o]
W
OO0

[o]
Q

F. : N. n i::
Ry=0.56 (2:1 hexancs ethyl acetate), 1H NMR (300 MHz, CDCI;) & (ppri) :8.40 (d, 2H), 8.25
(d, 2H), 7.59 (d, 2H), 7.48 (d, 2H), 7.19-7.14 (t, 1H), 6.89-6.82 (m, 3H), 6.75-6.64 (m, 3H), 4.73 (s,
2H), 4.1 (t, 2H), 3.65 (m, 2H), 2.38-2.33 (m, 2H).




mmol ). The m xture was heated to reflux for 12 hours and then evaporated
under reduced pressure. 2M HCl was added to the resultin@oOAlgusThics
m xture was extracted with CH2ClI 2 (2 X 50nL), dried over Na2SO»4, and
filtered. Solvent was concentrated under reduced pressure to afford
(4R)-4-[2,5 dichlorophenyl] [4-chlorophenyl)
sul fonyl ] - agioek@ent yl sul fonic acid (2.34 g) as colorl esslrcqj;l_lrso&&sﬁ?%

189

EXAMPLE 354
4-chloro-N-(2,5-diftuorephenyl)-N-(2-{3-[(4-
nitrophenyl)sulfinyljpropoxy}benzyl)benzenesulfonamide

!

O~ 8 o
W,
Q
LA re
X °
r
F

o)

w=

R¢=10.53 (1:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl,) & (ppm): 8.36 (d, 2H), 7.93
{d, 2H), 7.64 (d, 2H), 7.50 (d, 2H), 7.17 (m, 1H), 6.91-6.80 (m, 3H), 6.74-6.65 (m, 3H), 4.76 (s, 2H),
4.19-4.02 (m, 2H), .356-3.47 (m, 1H), 3.23-3.14 (m, 1H), 2.47-2.41 (m, 1H0, 2.17-2.13 (m, 1H).

EXAMPLE 355
4-chloro-N-{2-[2-(cyclohexylsulfinyl)ethoxy]benzyl}-N-(2,5-difluorophenyi)benzenesulfonamide

0\/\5/0
@ !
o
F M- cl
T
R¢= 0.35 (1:2 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCl;) & (ppm): 7.65 (d, 2H), 7.47

(d, 2H), 7.22-7.11 (m, 2H), 6.94-6.80 (m, SH), 4.84 (d, 1H),4.70 (d, 1H), 4.47-4.27 (m, 2H), 3.19-3.10
(m, 1H), 2.94 (dt, 1H), 2.65 (tt, 1H), 2.14 (d, LH), 2.04-1.88 (m, 3H), 1.73 (m, 1H), 1.59-1.25 (m, 4H).

E LE 336
4—cliloro-N—{2—[2-(cyclchexylsulf0nyl)ethoxy]benzyl}-N—(Z,S-diﬂuorophenyl)henzenesulfonamide

O\/“'-'sol
o
(e}
F N‘g a
T
Re= 0.30 (3:1 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCly) 6 (ppm): 7.65 {d, 2H), 7.47

{d, 2H), 7.26-7.18 (m, 2H), 6.97-6.81 (m, 5H), 4.78 (s, 2H), 4.35 (t, 2H), 3.38 (t, 2H), 2.92 (tr, 1H),
2.20 (d, 2H), 2.05 (m, 2H), 1.74-1.55 (m, 3H), 1.334-1.20 (m, 3H).




yield. MB (ESI) 486 (M+1). 21 August 2003 WD 00/50391 23 PCTI USOQY 04560
21 August 2003
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EXAMPLE 357
4-chloro-N-{2-[2-(cyclohexylsulfanyl)ethoxy]benzyi}-N-(2,5-difluorophenyl)benzenesulfonamide

R;=0.30 (15:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) § (ppm): 7.67 (d, 2H), 7.56
(d, 2H), 7.34 (4, 1H), 7.19 (¢, 1H), 6.95-6.86 (m, 4H), 6.72 (d, 1H), 4.79 (s, 2H), 3.93 (1, 2H), 2.74 (t,
2H), 2.67 (m, 1H), 1.95 (br, 2H), 1.77 (br, 2H), 1.63-1.27 (m, 6H).

XAM 358

The compounds described in Examples 359-373 were prepared according to the preparative

scheme outlined in the previous example.




EXAMPLE 18 (4R)-4-[2, 5-di chl orophenyl ] _
[ 4- chl or ophenyl ) sul f onyl ] - am no] pentyl sul fonyl chl ori de Cl21CAugust 2003

WO 00/50391 PCT/US00/04560
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S OCd- v S02C1 To a solution of
(4R) - 4-[ 2, 5-di chl orophenyl ][ 4- chl or ophenyl ) sul f onyl ] - am nd1 Aenisy2@8 f oni ¢

WO 00/50391 192 PCT/US00/04560

EXAMPLE 359
N-{3-[2-(1-{[(4-cklorephenyl)sulfonyl]-2,5-difluoreanilinc}ethyl)phenoxy]propyl}nicotinamide

o]

\p
H |
o _~_-N g
F X:
192"
F

Re=0.43 (19:1; DCM:methanot). '"H NMR (CDCl;) & {ppm): 9.08 (s, 1H), 8.68 (m, 1H), 8.19-
8.15 {m, 1H), 7.63-7.60 (in, 2H), 7.42-7.47 (m, 4H), 6.91-6.66 (m, 6H), 6.20 (q, 1H), 4.22-4.13 (m,
2H), 3.89-3.85 (m, 2H), 2.46-2.43 {(m, 1H), 2.28-2.19 {m, 1H), 1.44 (d, 3H). LC-MS calculated for
CaoHpCIF;N,0,8: 586; observed: 586 (M+).

EXAMPLE 360
N-{3-[2-(I-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroanilinc}ethyl)phenoxy]propyl}-N-

methylnicotinamide

Ry=0.60 (9:1 CH,Cly:methanol) 'H NMR (300MHz CDCl;) & {ppm): 8.69-8.59(m, 2H), 7.79-
6.11 (m, 13H), 5.80-5.68 (m, 1H), 4.28-3.41 (m, 4H), 3.25-2.97 (d, 3H), 2.50-1.98 (br, 2H), 1.66-1.35
{m, 3H). LC-MS calculated for C3;oHyClF2N30,S [MH+] 600; Observed[MH+] 600.

EXAMPLE 361
N-{3-12-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-diftuoroanilino} ethyl)phenoxyipropyl}-N,2,2-

trimethylpropanamide

q"/\/\/!‘j{k
O

R;=0.28 (3:1; hexanes:ethyl acetate). '"H NMR (CDCl;) § (ppm); 7.64-7.61 (m, 2H), 7.39-7.36
{m, 2H), 7.21-7.16 (m, 1H), 6.92-6.65 (m, 5.5H), 6.36-6.14 (m, 1.5H), 4.16-3.95 (m, 2H), 3.75-3.57 (m,
2H), 3.18 (m, 3H), 2.23-2.05 {m, 2H}, 1.57 (d, 3H), 1.29 (s, 9H). LC-MS- calculated for
CHy ClIF;N; 0,8 1 579. Observed: 579 (M+).




acid (2.34 g, 4.80 mmol) in benzene (10 nL) was added phosphorus
pentachloride (1.48 g, 7.21 mmol) at 22 C. The m xture was Agfise20dP0
reflux for 2 hours. This m xture was concentrated under reduced pressure
and rediluted with CH2CI 2 (120 nmL). This solution was washed with water
(100 m.), dried over Na2SO4 and filtered. The organic sol ution was
concentr at eqidgasgshf ord 2. 21g of (4R)-4-[2, 5-

PCT/US00/04560
193

EXAMPLE 362
4-chlore-N-(2,5-difluorophenyl)-N-[(1R)-1-(2-{3-
[methyl(methylsulfonyl)amino] propoxy}phenyl)ethyl]benzenesulfonamide

(:[Ox/\/'l*‘-
F N
1S A
F
R¢= 0.25 (2:1 hexanes:ethyl acetate) "H NMR (CDCl;) & (ppm): 7.65-7.62 (d, 2H), 7.42-7.39
(d, 2H), 7.20-7.17 (m, 1H), 6.91-6.34 (m, 6H), 6.19 (q, 1H), 4.20-4.06 (m, 2H}, 3.64-3.55 (m, 2H), 2.96

(s, 3H), 2.84 (s, 3H}, 2.25-2.19 (m, 2H), 1.53 (d, 3H). LC-MS calculated for CasHyCIF,N058,: 573;
Observed: 573 (M™).

1o kel

-

G =

EXAMPLE 363
N-{3-[2-((1R)-1-{[{4-chloropkenylsulfonyl]-2,5-difluoroanilino} ethyhphenoxyjpropyl}-N-

methylnicotinamide hydrochloride

I

R¢=0.56 (19:1; DCM:methanol). 'H NMR (CD;OD) & (ppm): 8.55-8.45 (m, 2H), 7.92-
6.08(overlapping m, 12H), 5.45 (q, 1H), 4.08-3.45 (m, 4H), 3.10 (s, 1.5H), 2.99 (s, 1.5H), 2.19-2.06 (i,

2H), 1.47 (d, 1.5H), 1.34 (d, 1.5 H). ). LC-MS caleulated for CyH,sCIF;N30,8: 600; Observed: 600
(M)

E PLE 364
tert-butyl 6-[{3-[2-({{(4-chlorophenyl)sulfonyl}-2,5-
diftuoroanilino}methyl)phenoxy]propyl}(methyl)amino}-6-oxohexylcarbamate

\ . o]
o
F L]
oo
F
R;=0.33 (1: 1;hexanes:ethy! acetate). "H NMR (CDCl;) § (ppm): 7.67-7.64 (d, 2H), 7.48-7.45

(d, 2H), 7.22-7.08 (m, 2H), 6.91-6.73(m, SH), 4.81(s, 2H), 4.53 (br, 1H), 3.94-3.86 (m, 2H), 3.58-5.53
(m, 2H), 3.12-2.95 (m overlaps d, SH), 2.30 (t, 2H), 2.04-2.96 (m, 2H), 1.69-1.23 (m, 13H).




di chl orophenyl ][ 4- chl orophenyl) sul fonyl]-am no] pentylsul fonyl chloride
as pale yellowoil in 91% vyield. LC M 504. EXAMPLE 19 21 August 2003
4-chl oro-N-[ 2, 5-di chl orophenyl ] -N-[ (R) - 1- net hyl - azi dobut yl ]

benzenesul f onam de

WO 00/50391 194 PCT/US00/04560

EXAMPLE 365
N-{3-[2-({[(4-chlorophenyl)sulfonyi]-2,5-difluoroanilino}methyl}phenoxy] propyl}-N-methyl-5-(2-
oxohexahydro-1H-thieno[3,4-djimidazol-4-yl)pentanamide

H
| Negs 0

OWNM
e
F N\ﬁ
Lo
F
R¢=0.57 (10:1; DCM:methanol). 'H NMR (CDCls) § (ppm): 7.68-7.65 (d, 2H), 7.49-7.46(m,
2H), 7.22-7.05 (m, 2H), 6.90-6.73 (m, SH), 5.13(br, 0.5H), 5.06 (br, 0.5H), 4.82-4.81 (d, 2H), 4.63-4.59

(m, 1H), 4.49-4.47 (m, 1H), 4.31-4.24 (m, 1H), 3.96-3.87 (m, 2H), 3.59-3.56(m, 2H), 3.17-2.87 (m,
SHY, 2.73-2.67 (m, 1H), 2.40-2.32 (m, 2H), 2.08-1.96 (m, 2H), 1.70-1.65 (m, 6H).

EXAMPLE 366
6-amine-N-{3-[2-({[(4-chlerophenyl)sulfonyl]-2,5-difluoroanilino} methyl)phenoxy]propyl}-N-

methylhexanamide hydrochloride

OWN\n/\/\/\ NH,

o}
o}
1

F N
T
F
R¢= 0.56 (6:1;DCM:methanol). 'H NMR (CD;0D) 8 (ppm): 7.76-7.52 (m, 2H), 7.65-7.61 (m,
2H), 7.22-7.02 (m, 4H), 6.93-6.75 (m, 3H), 4.88 (d overlaps HOD, 2H)}, 4.01 (¢, 1H), 3.93 {t, 1H), 3.71,
(t, 1H), 3.63 (t, 1H), 3.12 (s, 1.5H), 2.99(s, 1.5H), 2.93 (¢, 1H), 2.86 (t, 1H), 2.49-2.42 (m, 2H), 2.12-
2.00 (m, 2H), 1.71-1.60 (m, 4H), 1.35-1.32 (m, 2H).

EXAMPLE 367
N—{3-[2-((1R)-l—{[(4—ch!orophenyl)sﬁlfonyl]-2,5-diﬂuoroanilin0} ethyl)phenoxyjpropyt}-N-

methylacetamide

;
O
¥

F N.ﬁ
S a
1 8
Ry=0.38 (1:1; hexanes:ethyl acetate). "H NMR (CDCl,) 8 (ppm): 7.65-7.62 (m, 2H), 7.40-7.37
(m, 2H), 7.22-7.16 {m, 1H), 6.91-6.64 (m, 5.5H), 6.35-6.16 (m, 1.5H), 4.12-3.95 (m, 2H), 3.77-3.57

(m, 2H), 3.10 {s, 1.5H), 3.00(s, 1.5H), 2.17-2.10 (m overlaps two s, 5H), 1.58-1.53 (m, 3H). LC-MS
calcutated for CpH,>CIF,N,0,8: 537. Observed 537 (M.




Cl N3 0=s=0 C
21 August 2003
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EXAMPLE 368
N-{4-[2-((1R)-1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}etiiyl)phenoxy]butyl}-N-

" methylpropanamide

|
0\/\/N
SOaaS
F N o
168 aY
Ry= 0.4 (1:1 hexanes:ethyl acetate). "H NMR (CDCly) & (ppm): 7.63-7.62 (d, 2H), 7.39-7.35
(m, 3H), 7.19-7.15 (m, 2H) 6.91-6.64 (m, 5H), 6.06 (m, 1H), 4.13-4.00 (m, 2H), 3.49-3.39(m, 2H),

3.01-2.97 (d, 3H), 2.43-2.33(mn, 2H), 1.85-1.83 (m, 4H), 1.57 (d, 3H), 1.17-1.11(dt, 3H). LC-MS
calculated for CygH,, CIF,N;0,S: 565; Observed: 565 (M).

mrh=y

o]

XAMPLE 369
N-{3-[2-({[(4-chlorophenyDsulfonyl}-2,5-difluoroanilino} methyl)phenoxy] propyl}-N-

nmethyleyclohexanecarboxamide

R¢=0.26 (2:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCI;) 8 (ppm): 7.65 (m, 2H), 7.44 _
(4, 2H), 7.19-7.11 (m, 2H), 6.90-6.70 (i, 5H}), 4.80 (d, 2H), 3.90-3.82 (m, 2), 3.58-3.50 (m, 2H), 2.91
(d, 3H), 2.49-2.42 (m, 1H), 2.02-1.90 (m, 2H), 1.77 ~0.83 (m, 11H). MS calculated for
C3oH3CIF,N, 0,8, [MNa'] 613; Observed: 613,

'EXAMPLE 370
N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-difluoreaniline}methyl)phenoxy] propyi}-N-

methylnicotinamide

| “ 3
::O\/\/N N

[¢]

Ry= 0.66 (9:1 CH,Cly:methanol) 'H NMR (300MHz CDCl;) 8 (ppm): 8.65-8.55 (m, 2H),
7.74-7.59 {m, 3H), 7.46-7.43 (d, 2H), 7.35-7.31 (m, 1H), 7.19-7.14 (m, 1H), 7.06-6.98 (m, 1H), 6.87-
6.61 (m, 5H), 4.80-4.76 (br, 1H), 4.45 (br, 1H), 4.61-3.98 (t, 1H), 3.81-3.76 (m, 2H), 3.61-3.57 (m, 1H),
3.13-3.04 (d, 3H), 2.18-2.01 (m, 2H). LC—MS calculated for CpeHaeCIF,N;0,4S [MH'] 586; Observed:
586.




To a solution of

4-chl oro-N-[ 2, 5-di chl orophenyl ] -N-[R] - | - met hyl - 4- br onobut yd1] RenaepeEn3
sul fonam de (1.06 g, 2.50 mmol) in DVF (2.5 nL) was added

di phenyl phosphoryl azide (1.08 nL, 5.00 mml) and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (0.935 nlL, 6.25 mmol) at 0 C. The

resulting wbyddesg was allowed to stir at 100 C overni gherdQudidi&e r €act i on
was added sat. ammoni um chloride 196

EXAMPLE 371
4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-}1-(3-pyridinylcarbonyl)-2-
piperidinyl]ethoxy}benzyl)benzenesulfonamide

N
7 \ s}
e

O
F Nl
@: E_Q_CI
f.'
R¢=0.50 (1:3 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCls) 5 {ppm}: 8.57 (m, 2H), 7.62-

6.89 (m, 13H), 5.30-2.88 (m, 15H), 2.30-1.48 (m, 8H). MS calculated for C3H3CIF;N,O48, {(MH']
626; Observed: 626.

E LE 372
4—{2—(1-{[(4-chlorophenyl)sulfunyl}-Z,S—diﬂuoroanilino}ethyl)phenoxy] -N-(3-
pyridinylmethyl)butanamide hydrochloride

O\/\/U\N B
|
CLTTND
F M-g a
106 2 Yall
R;=0.53 (5% methanol in CH,Cl,) 'H NMR (300MHz CD50D) §(ppm) : 8.78 (s, LH}, 8.69-
8.68 (d, 1H), 8.54-8.51 (d, 1H), 7.96-7.92 (m, 1H), 7.66-7.63 (d, 2H), 7.52-7.49 (d, 2H), 7.20-6.62 (m,

6H), 6.15-6.09 (q, 1H), 4.58 (br, 2H), 4.09-3.99 (m, 2H), 2.75-2.61 (m, 2H), 2.24-2.17 (m, 2H), 1.57-
1.54 (d, 3H). LC-MS calculated for CaoHClFN,O.S [MH'] 600; Observed: 600.

E P,
4-benzoyl-N-((15)-1-{[{3-[2-({[(4-chlorophenyl)suifonyl}-2,5-
diﬂuoroanilino}methyl)phenoxy]propyl}(methyl)aniino]carbonyl}—s-{[5-(2-0xohexahydro-1H-
thieno[3,4-djimidazol-4-yl)pentanoyljamine}peatyl)benzamide -

R=0.37 {7 % Methanol in DCM), 'H NMR (300 MHz, CDCl;} § (ppm): 8.15-7.78 (m, 6H),
7.70-7.59 (m, 3H), 7.52-7.45 (m, 4H), 7.15 (1, 1H), 7.03 (d, 1H), 6.89-6.72 (m, 5H), 6.443-6.19 (m,




(200 m.). The product was extracted wwth CHzClZ (2 3( 100 nlL), dried over
Na2SO4, filtered, and concentrated under reduced pressureq Aidusc20ae!
chromat ography (1:4 ethyl acetate: hexanes) of the concentrate afforded 977
nmg of 4-chloro-N-[2,5-dichlorophenyl]-N[(R)-1-nethyl-4-azidobutyl]-
benzenesul fonam de as a colorless oil in 87%yield. M5 (ESI) 447 (MtH).

WO 00/50391 197 PCT/US00/04560

2H), 5.37 (m, 1H), 5.33 (s, 2H), 5.12 (m, 1H), 4.86-4.82 (m, 1K), 4.44 (m, 1), 4.26 (m, 1H), 4.01-
3.93 (m, 2H), 3.82-3.67 (m, 2H), 3.22-2.65 (m, SH), 2.17-1.26 (m, 24H).

EXAMPLE 374

Numerous compounds according to the invention can be prepared employing the synthetic
scheme set forth in SCHEME 374.
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4-chl oro-N-12, 5-di chl orophenyl | - N-[ (R) - 1- net hy] - 4- am nobut yl ]
benzenesul fonamde CI C N N H2 21 August 2003

WO 00/50391 199 PCT/US00/04560

E PLE

A suspension of 2-hydroxyphenone (10 mL, 83 mmol), 4-bromobutyric acid (16.6 mL, 116
mmol) and KoCO; (14.4 g, 104 mmol) in acetone was refluxed at 56 °C for 64 h. The reaction mixture
was acidified with 1 N HCI solution and the acidic solution was extracted with ethyl acetate(3 X 50
mL). The combined organic phase was washed with H,O and sat. NaCl aqueous solution, dried over
MgS0.. The solution was filtered, concentrated the filtrate to obtain the crude product that purified by
810, chromatography to isolate the desired product 7 (15.5 g, 75%) as white solid: Ry 0.46 (10:5,
hexane-ethyl acetate); "H NMR (CDCl;, 300 MHz) 8 7.72 (dd, 1 H, Y=7.6 Hz, ] = 1.4 Hz), 7.43 (td,
18, J=7.6 Hz, ] = 1.2 Hz), 6.96 (m, 2H), 4.13 (m, 4H), 2.62 (s, 3H), 2.54 (t, 2H, J = 6.6 Hz), 2.18 (i,
2H), 2.26 (t, 3H, J = 7.2 Hz).

Compound 7 in the reaction scheme outlined above(3.0 g, 12.0 mmol) was treated with NaBH,
{227 mg, 6.0 mmol) in methanol (24 mL) solution in the presence of CeCly 7TH,0 (89 mg, 0.24 mmol) at
25 °C for 10 min. The reaction was quenched with 5% HCI solution. The aqueous phase was extracted
with ethyl acetate. The combined organic phase was washed with H,O and sat. NaCl aqueous solution,
then dried over MgSQO,. Concentration and chromatography afforded compound 8 (3.0 g, 100%) as
colorless gum: R;0.29 (10:5, hexane-ethyl acetate); 'H NMR (CDCl,, 300 MH2) & 7.48 (4, 1H, Y=17.5
Hz), 7.26 (t, 1H, T = 7.6 Hz), 7.05 (t, 1H, ] = 7.6 Hz), 6.80 (d, 1H, J = 8.1 Hz), 5.26 (br s, 1H), 4.68 (s,
2H), 4.28 (q, 2H, J = 7.2 Hz), 4.06 (br s, 1H), 1.59 (d, 35, T = 6.6 Hz), 1.33 (t, 3H, T = 7.2 Hz).

E LE
ethyl—4-[2—(1-{{(4—chlurophenyl)sulfonyi}-Z,S-diﬂuoroauilino}ethyl)pheuoxy}butanoate

DEAD (567 pL, 3.6 mmol) was added dropwise to a solution of alcohol 8 (666 mg, 3.0 mmol),
Triphenylphosphine (944 mg, 3.6 mmol} and sulfonamide (910 mg, 3.0 mmol) in toluene (10 mL) at 25
°C under Ar. The mixture was stirred for 40 h, then diluted with hexane-ethyl acetate solution (10:3).
The generated precipitates were filtered and the filtrate was concentrated in vacuo. Chromatography
afforded the compound (1.16 g, 72%) as colorless gum: Ry 0.29 (10:2, hexane-ethyl acetate); "H NMR
(CDCl;, 300 MiIz) & 7.62 (d, 2H, J = 8.7 Hz), 7.36 (4, 2H, J = 8.7 Hz), 7.18 (m, 1H), 6.38-6.95 (m,
6H), 6.01 (m, 1H), 4.17 (q, 2, J = 7.2 Hz), 4.04 (m, 1H), 3.98 (m, I-H), 2.61 4, 2H, F=7.0 Hz), 2.17
(m, 2H), 1.58 (d, 3H, J = 6.9 Hz), 1.27 (t, 3H, J = 7.0 Hz); LCMS 3.86 min, m/z 556 (M+H'+H,0,
C26Hz6CIF,NOsS requires 538.01).

EXAMPLE 377
4-[2-(1-f [(4-chlorophenyl)sulfonyl]—Z,S-diﬂuoroanilino}ethyl)phenoxy]butanoic acid
A solution of ethy14-{2—(l-{[(4-chlorophcnyl)sulfony!}—2,5-difluoroanilino}ethyl) phenoxy]
butanoate (1.16 g, 2.2 mmol) in THF (5.2 mL), methanol (1.7 mL) and H,O (1.7 mL} was treated with




O=S=0 C1 To a solution of _
4-chloro-N-[2, 5-di chl orophenyl ] - N-[ R] - 1- met hyl - 4- azi dobut yd1] Aenzeren3

sul fonam de (1.20 g, 2.68 mmol) in THE (5 nL) was added a THE sol uti on of
l'ithium al um num
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LiOH'H,0 (91 mg, 2.2 mmol) at 25 °C for 3 h. The reactién was then quenched with 1 N HCI solution.
The aqueous phase was extracted with cthyl acetate. The combined organic phase was washed with
H,0 and sat. NaCl aqueous solution, then dried over MgSO,. Concentration and chromatography
afforded the desired product (457 mg, 41%) as white crystak: m.p. 141.0 —142.0 °C; R; 0.14 (10:10,
hexane-ethyl acetate); 'H NMR (CDCls, 300 MHz) & 11.08 (brs, 1H}, 7.62 (d, 2H, J = 8.4 Hz), 7.35 (d,
2H, J =8.7 Hz), 7.16 (t, IH, ] = 7.5 Hz), 6.38-6.93 (mn, 6H), 6.03 (br s, 1H), 4.06 (m, 2H), 2.70 {t, 2H,
§= 7.0 Hz), 2.17 (m, 2H), 1.57 (d, 3H, J = 6.9 Hz); LCMS 3.05 min, m/ 527.2 {CpHxnCIF,NOSS
requires 509,95).

EXAMPLE 378
4-[2-(1-{{(4-chlorophenyhsulfonyl]-2,5-difluoroanilino}ethyl)phenoxy]-N-methylbutanamide

" A mixture of acid 4-[2-(1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl) phenoxy]
butanoic acid (107 mg, 0.21 mmol), HOBT (31 mg, 0.23 mmol), EDCI (44 mg, 0.23 mmol), Et;N (88
uL, 0.63 mmol} and CH;NHHCI (16 mg, 0.23 mmol) in CH,Cl, (1.0 mL) was stirred at 25 °C for 13 h.
The mixture was diluted with ethy] acetate. The organic solution was washed with H,O and sat. NaCl
solution then dried over MgS0O,. Concentration and chromatography afforded the amide(167 mg, 97%)
as colorless gum: Ry 0.32 (10:20, hexane-ethyl acetate); "H NMR. (CDCl;, 300 MHz) 6 7.64 (d, 2H, I =
6.9 Hz), 742 (d, 2H, J = 7.8 Hz), 7.18 (1, 1H, J = 8.7 Hz), 6.36-6.91 (m, 7H), 6.26 (g, IH, ] = 6.9 Hz),
4.13 (m, 1H), 4.05 (m, 1H), 2.78- (m, 4H), 2.57 (m, 1H), 2.23 (m, 2H), 1.55 (br s, 3H); LCMS m/z 524
(M+H", Cy5H,5ClF;N, 0,48 requires 522.99).

EXAMPLE 379
4-[2-(1-{[(4-chlorephenyl)sulfonyl]-2,5-diflueroariiino}ethyl)phenoxy}-N-
methoxybutanamide

A mixture of 4-[2-( l-{[(4-chlorophg:nyl)sulfony]]-2,5—diﬂuoroanilino} ethyl) phenoxy] butanoic
acid (107 mg, 0.21 mmol), HOBT (31 mg, 0.23 mmol), EDCI (44 mg, 0.23 mmol), Et;N (88 uL, 0.63
mmol) and CH;ONH,HCI (19 mg, 0.23 mmol) in CH,Cl, (1.0 mL) was stirred at 25 °C for 13 h. The 3
reaction mixture was diluted with ethyl acetate. The organic solution was washed with H,O and sat.
NaCl solution then dried over MgSO4. Concentration and chromatography afforded the compound (94
mg, 83%) as colorless gum: R;0.20 (10:10, hexane-ethyl acetate); "H NMR (CDClLs, 300 MHz) § 9.50
(br s, 1H), 7.64 (br s, 2H), 7.43 (br s, 2H), 7.16 (m, 1H), 6.34-6.87 (m, 6H), 6.27 (q, 1H, T = 6.9 Hz),
4.14 (m, 1H), 4.06 (m, 1H), 3.74 (s, 3H), 2.72 (m, 1H), 2.51 (m, 1H), 2.26 (m, 2H), 1.54 (br s, 3H),
LCMS 2.95, m/z 562 (M+Na®, CysHysCIF,N,0sS requires 538.99).

EXAMPLE 386

Numerous compounds according to the invention can be prepared employing the general

synthetic scheme set forth in SCHEME 380.




hydride (1.0 M 2.68 nL) at -20 C. The resulting m xture was allowed to
stir at -20 C overnight. To the reaction was added 0.5M NaOkudust a0)3 Thi s
m xture was filtered through celite, dried over Na2SO, filtered, and
concentrat ed under reduced pressure. Silica gel chromatography (1:9
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met hyl - 4- am nobut yl ] benzenesul fonam de as a colorless oil in 86%yield. M
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A suspension of 2-hydroxyphenone (10 mL, &3 mumol), ethyl iodoacetate (25.0 g, 117 mmeol)
and K,CO; (12.6 g, 91 mmol) in acetone was refluxed at 60 °C for 28 h. The reaction mixture was then
diluted with ether. The ether solution was washed with 1 N NaOH solution, H;O and sat. NaCl aqueous
solution, then dried over MgSQ,. Concentration and chromatography afforded compound 9 (8.76 g,
47%) as white solid: R; 0.19 (10:2, hexane-ethy! acetate); 'H NMR (CDC1s, 300 MHz) 6 7.76 (m, 1H),
7.42 (m, 1H), 7.04 (mn, 1H), 6.82 (m, 1H), 4.70 (m, 2H), 4.28 (q, 2H, J = 4.2 Hz), 2.72 (5, 3H), 131 (1,
3H,J =72 Hz).

Compound 9 in the reaction scheme above (4.6 g, 21 mmol) was treated with excess of NaBH,4
in methanol (40 mL) solution in the presence of CeCly7H,O (155 mg, 0.40 mmol) at 25 °C for 10 min.
The reaction was then quenched with 5% HCI solution. The aqueous phase was extracted with ethyl
acetate-. The combined organic phase was washc;l with H,O and sat. NaCl aqueouns solution, then dried

over MgSO,.

The residue was dissolved in a solution of THE-methanol-H,0 (3:1:1, 20 mL) and treated with
LiOHH,O (1.0 g, 25 mmol) at 25 °C for 3 h. The reaction mixture was then acidified and extracted
with ethyl acetate. The combined organic phase was dred over MgSO,. Concentration and
chromatography afforded compound 10 (3.3 g, 82%) as white solid: Ry 0.34 {10:1, CH,Cly-methanol);
'H NMR (CD,0D, 300 MHz) & 7.52 (dd, 1H,J= 7.6 Hz, I = 1.4 Hz), 7.28 (td, IH,J =78 Hz, J = 1.5
Hz), 7.06 (t, tH, J = 7.5 Hz), 6.92 (d, 1H, T = 8.1 Hz), 533 (q, 1H, J = 6.6 Hz), 5.03 (br s, ZH), 479 (s,
2H), 1.51 (d, 3H, }=7.2 Hz).

A mixture of hydroxy acid 10 (980 mg, 5.0 mmol), HOBT (743 mg, 5.5 mmol), EDCI (1.05 g,
5.5 mmol}), NaHCQO; (1.26 g, 15.0 mmol) and CH;NH; HCl (371 mg, 5.5 mmol) in DMF (10 mL) was
stirred at 25 °C for 23 h. The reaction mixture was diluted with ethyl acetate. The organic solution
was washed with H;O and sat. NaCl solution then dried over MgSQ,. Concentration afforded alcohol
11 (664 mg, 64%) as colorless syrup: Ry 0.21 (10:0.5, CH,Cl-methanol); 'H NMR (CD-0OD, 300 MHz)
8 7.50 (dd, 1H, J=7.6 Hz, J = 1.6 Hz), 7.27 (m, 1H), 7.05 (t, 1H, J=7.5 Hz), 6.90 (d, 1H, J=8.1 Hz), -
5.34 (q, 1H, J=7.2 Hz), 5.01 (br s, 2H), 4.57 (d, 2H, J = 3.0 Hz), 2.85 (s, 3H), 1.54 (4, 3H, 1= 7.0 Hz).

EXAMPLE 381
i2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl)phenoxy]-N-methylacetamide
DEAD (352 ﬁL, 2.2 mmol) was added dropwise to a solution of alcohol 11 (312 mg, 1.5
mmol), Triphenylphosphine (586 mg, 2.2 mmol) and sulfonamide 3 (452 mg, 1.5 mmol) in THF (6 mL)
at 25 °C under Ar. The mixture was stirred at 25 °C for 22 h, then concentrated in vacuo. Small amount
of crude product was purified by HPLC to afford the compound (34 mg) as white foam: R;0.35 (10:10,
hexane-ethyl acetate); 'H NMR (CDCl;, 300 MHz) § 7.95 (m, 1H), 7.68 (br s, 2H), 7.44 (br s, 2H), 7.26




/OTB To a solution of (S)-1,2-propanediol (20.0 g, 0.263 nol),
triethylamne (31.9 g, 0.315 nol), 4- dinethylam nopyridi ngf Adgud82003 10. 5
mol ) in CH2Cl 2 (200-nL) was added tert-butyldinmethylsiloxy chloride (47.3
g, 0.315 nol) at 22 C. The m xture was allowed to stir for 18 h. The

m xture was
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(br s, 1H), 6.24-6.95 (m, 6H), 6.32 (q, 1H, J = 7.2 Hz}, 4.69 (m, 1H), 4.52 (m, 1H), 2.95 (s, 3H), 1.50
(d, 3H, J = 7.2 Hz); LCMS 3.46 min, m/z 517.1 (M+Na®, C;3H,,CIF,N,0,8 requires 494.94).

A mixture of hydroxy acid 10 (980 mg, 5.0 mmol), HOBT (743 mg, 5.5 mmol), EDCI (1.05 g,
5.5 mmol), NaHCO; (1.26 g, 15 mmol) and CH;ONH;HCI (459 mg, 5.5 mmol) in DMF (20 mL) was
stirred at 25 °C for 23 h. The reaction mixture was diluted with ethyl acetate. The organic solution was
washed with H,O and sat. NaCl solution then dried over MgSQO,. Concentration afforded the desired
product (340 mg, 30%) as colorless syrup: R 0.19 (10:0.5, CH,Cl-methanol); 'H NMR {CPCi,, 300
MHz) 8744 (d, 1H, J = 7.8 Hz), 7.24 (t, 1H, J=72 Hz), 700 {t, i1H, Y= 74 Hz), 6.88 (d, 1H, J= 8.1
Hz), 5.23 (m, 1H), 4.90 (s, 2H}, 4.57 (d, 2H, Y= 2.7 Hz), 3.70 (s, 3H), 1.48 (4, 3H, J = 6.6 Hz).

EXAMPLE 382
[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl)phenoxy}-N-methoxyacetamide

DEAD (357 puL, 2.3 mmol) was added dropwise to a solution of alcohol 12 (340 mg, 1.5
mmol), Triphenylphosphine (595 mg, 2.3 mmol) and sulfonamide 3 {458 mg, 1.5 mmol) in THF (6 mL)
at 25 °C under Ar. The mixture was stirred at 25 °C for 22 h, then concentrated in vacuo. Crude product
was purified by HPLC to afford the desired product (144 mg) as white foam: Ry 0.38 (10:10, hexane-
ethyl acetate); "H NMR (CDCl;, 300 MHz) § 10.81 (m, 1H), 7.72 (m, 2H), 7.47 (m, 2H), 7.27 (m, 1H),
6.24-6.97 (m, 7H), 4.80 (m, 1H), 4.60 (m, 1H), 3.88 (s, 3H), 1.48 (d, 3H, J = 6.9 Hz); LCMS 3.19 min,
m/z 533 (M+Na", Cy3H,, CIF,N,OsS requires 510.94).

EXAMPILE 383

Numerous compounds according to the present invention can be prepared employing the
general scheme set forth in SCHEME 383.




diluted with CH2C12, washed with water and sat. aqueous NH4ClI . The organic
solution was dried over Na2S04, filtered and concentr at edkiungfist PesRICced
pressure. Silica gel chromatography (5% ethyl acetate/ hexanes) of the

concentrate gave 45.0 g of the title conpound as a clear oil in 90%yield.
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4-chl oro-N- (2, 5-di chl orophenyl )-N[(R)-1-nmethyl-4-[(1,1I-dineidylsedtod )
di met hyl si |l yl ] oxy] - et hyl ]
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R;=0.25 (3:1 hexancs:ethyl acetate), "H NMR (300 MHz, CDCl,) & 7.46-7.21 (m, 4H), 6.51-
6.40 (dd, 1H), 5.52 {dq, 1H), 2.93-2.89 (m, 1H), 1.60-1.33 (dd, 3H).

0
, H
Re=0.23 (2:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) 8- 7.66-7.16 (m, 4H), 5.16
(q, 1H), 4.87-4.60 (dd, 2H), 3.13 (b, 2H), 1.59 (4, 3H).

EXAMPLE 386

-

-8~
o ~

CL,

e
H

Ry=0.25 (15:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) §: 7.43-7.14 (m, 4H), 5.06
(m, 1H), 4.86-4.56 (dd, 2H), 3.07 (s, 3.07), 1.48 (d, 3H), 0.85 (s, 9H), 0.00 (m, 6H).

EXAMPLE 387

—

-8
073

R¢=0.30 (20:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl) & 7.64-6.22 (m, 11H), 5.87
(g, 1H), 5.10 (m, 1H), 4.84 (m, 1H}, 1.50 (m, 3H), 0.97 (s, 9H), 0.10 (d, 6H).
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po-H

F\C[N_Sn.o
R¢=0.25 (3:1 hexanes:ethy! acetate), '"H NMR (300 MHz, CDCl;) & 7.63-7.72 (m, 11H), 6.02
(b, 1H), 5.01-4.85 (m, 2H), 2.53-2.16 (bb, 1H), 1.49 —1.38 (m, 3H).

EXAMPLE 389

Rr=0.25 (3:1 hexanes:ethy! acetate), 'H NMR (300 MHz, CDCls) & 7.69-6.75 (m, 11H), 5.89
(m, 2H), 5.42-5.30 (m, 1H), 3.09 (s, 3H), 1.51-1.39 (m, 3H).

EXAMPLE 390
4-chioro-N-(2,5-difluorophenyl)-N-[2-(1H-tetraazol-1-ylmethyl)benzyl]| benzenesulforamide

A
Nk
Nzy
4]

F N, it
T
Re= 0.48 (1:1; cthyl acetatehexanes). 'H NMR (CDCl;) 3 (ppm): 8.96 (s, 1H), 7.76-7.74 (d,
2H), 7.60-7.58 (d, 2H), 7.35-7.09 (m, 3H0, 6.99-6.90 (m, 3H), 6.75-6.69 (m, 1H), 5.93 (s, 2H), 4.82 (s,
2H). LC-MS calculated for CyHCIF,N:0,8 476: Observed: 476.

EXAMPLE 391
4—chlom-N—(2,5-diﬂuorophenyl)-N—[2-(2H-tetraazol-z-ylmethjl)benzyl] benzenesulfonamide

-N
o
=N
RO
L
R¢= 0.50 (2:1; hexanes: ethyl acetate). (ppm): 8.515 (s, L1H)}, 7.76-7.72 (m, 2H), 7.54 -7.51

(m, 2H), 7.23-6.69 (m, 7H), 6.08 (s,2HY, 4.93 (5, 2H). LC-MS calculated for C21H16CIF2N502S: 476;
Observed: 476.

=0 z~Z
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EXAMPLE 392
4-chloro-N-(2,5-difluorophenyl)-N-[2-(1H-1,2,4-triazol-1-ylmethyl)benzyl]benzenesulfonamide

Co
N/
o]
F N3 c
o
Mp = 147-148 (ethyl acetate/hexanes). Ry = 0.28 (19:1; DCM:methanol). '"H NMR § {(ppm):

8.26 (s, 1H), 8.08 (s, 1H), 7.71-7.68 (m, 2H), 7.54-7.51 (m, 2H), 7.25-6.71 (m, 7H), 5.60 9s, 2HO, 4.80
(s, 2H). LC-MS calculated for CyH;,CIF,N,Q,S: 475. Observed: 475.

EXAMELE 393
4=chloro-N-(2,5-diflnorophenyl)-N-{2-(1 H-imidazol-1-ylmethyl)benzyl]benzenesulfonamide

N
Q-JN
o

F Neg o}

T

Mp = 166-167 (DCM/hexanes). Rr= 0.31 (19:1; DCM:methanol). 'H NMR § (ppm): 7.65-

7.50 (m, 5H}, 7.33-7.07 (m, 3H), 6.99-6.87 (m, 4H), 6.72-6.71 (m, 1H), 5.40 (s, 2H), 4.69 (5, 2H). LC-
MS calculated for Cy3H,3CIF.N3O,S: 474. Observed 474.

EXAMPLE 394
4-chilore-N-(2,5-difluerophenyl)-N-{(1R)-1-[2-(1H-imidazol-1-
ylmethyl)phenyljethyl}benzenesulfonamide hydrochloride

/N
L3

L
F N‘g o]
F 3-@—
R¢=0.50 (10:1; DCM:methanol). 'H NMR (CD;0D) & (ppm): 7.77-7.75 (m, 2H), 7.63-7.52 (m,

3H), 7.30-6.80 (8.5H), 6.55 (m, 0.5H), 5.88-5.81 (m, 2H), 5.49-5.34(m, 1H), 1.46-1.26 (in, 3H). LC-
MS caiculated for CaHoCIF;N30,8 : 487, Observed 488 (MIH+).




tri phenyl phosphine (6.70 g, 25.7 mmol),
(S)-[3-[(!,1-di methyl ethyl)dinethyl silyl)oxy]-2-propanol Z4Ausg20@H. 7
mol) in THE (50 nL) was added dii sopropyl azodi carboxylate (5.19 g, 25.7
mmol) dropwise at 0 C under nitrogen atnosphere. The resulting m xture was
allowed to wane to 22 C. Stirring was continued for a period of 18 h

fol | owed bywblb@soasgldi tion of water. Thgg m Xture was PCT/US00/04560
2
EXAMPLE 395

4-chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-[2-(1H-1,2,4-triazol-1-
ylmethyl)phenyl]ethyl}benzenesulfonamide

F. N\E?
CLHO-
Re=0.25 (97:3; DCM;methanol). '"H NMR (CD;OD) & (ppm): 8.26 (s, 1H), 8.00 (s, 1H), 7.70-
641 (m, 13H), 6.09-591 (m, 2H), 544 (d, iH), 1.42-1.25 (dd 3H). LC-MS calculated for
C23H19CIF2N4028S : 488. Observed 489 (MH*®).

MPLE 3%6

A3
N

L
N

: [0}
F. N i
5 Cl
106 Y,
Rr= 0.34 (6:1; hexanes:ethyl acetate). '"H NMR (CDCL) 8 (ppm): 8.53 (s, 1H), 7.74-6.59 {m,

13H), 6.29-6.22 (m, 1H), 5.84 (d, 1H), 1.42-1.25 (dd, 3H). LC-MS calculated for CpH 5CIFNO,S
489, Observed 490 (MH+).

EXAMPLE 397

Ry= 0.25 (2:1;hexanes:ethyl acetate). '"H NMR (CDCl;) 8 (ppm):8.34 (s, 11), 7.72-7.69 (m,
2H), 7.53-6.35 (m, 10H), 6.37 (d, 1H), 5.91 (q, IH), 5.74 (d, IH), 1.40-1.24 (dd, 3H). ). LC-MS
calculated for CopH;sCIFaN0,S ; 489. Observed 490 (MH+). )

i
H




extracted with diethyl ether. The conbi ned organic extracts were washed
wi th NaHCO3, sat. brine and dried over Na2S04. Silica gel2tchugusa2ods aphy
(1:10 ethyl acetate: hexanes) of the concentrate produced the title
compound in 90%yield. EXAMPLE 23
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EXAMPLE 398

()

N

0
F N‘g cl
T
Re=0.50 (10:} DCM:methanol). '"H NMR {CDCl;) 3 (ppm):7.66-6.82 (m, 11H), 6.14 (br, 1H),
3.30-3.14 (m, 6H), 1.83-1.48 (m, SH). LC-MS calculated for CyeHz7CIFaN,0,S : 504, Observed 505
(MI-H_—).

Re= 0.25 (3:1 hexanes:ethyl acetate), 'H NMR (300 MEz, CDCl;) & 7.18-7.06 (i, 3H}, 6.37
(d, 1H), 5.23 (g, IH), 3.01 (4, 1H), 1.58 (t, 3H).

EXAMPLE 400

Re= 0.23 (2:1 hexanes:ethyi acetate), "H NMR (300 MHz, CDCl,) & 7.46-7.41 {m, 1H), 7.08-
6.98 (m, 2H), 5.10 (q, 1H), 4.80-4.59 (dd, 2H), 3.08 (s, 1H)}, 3.93 (s, 1H), 1.53 (d, 3H).

MPLE 401

NB

—

~Si
0=

e}
H

R,= 0.25 (15:1 hexanes:ethyl acetate), "H NMR (300 MHz, CDCL;) & 7.37-7.31 (m, 1H), 6.99-
6.82 (m, 2H), 4.97 (q, 1H), 4.79-4.52 (dd, 2H), 2.76 (b, 1H), 1.39 (d, 3H), 0.79 (s, 9H), 0.00 (d, 6H).




4-chl oro-N- (2, 5-di chl orophenyl)-N-[(R)-1-net hyl - (2-hydroxyet hyl ] benzenesul f

onamide C CI S O™ 21 August 2003
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EXAMPLE 402
o—sl"

F\@ N
£ N. S-.O
o
R;=0.30 (20:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl3) & 7.63-6.16 {m, 10H), 5.58
(g, 1H), 4.79 (m, 2H), 1.36 (m, 3H), 0.79 (5, 9H), -0.06 (d, 6H).

T,
F\QN.S-.O
R¢=0.25 (3:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCly} & 7.66-7.27 (m, 4H), 7.03-
6.47 (m, 6H), 5.94 (d, 1H), 4.94 (m, 2H), 2.56-2.26 (bb, 1H), 1.50-1.40 (m, 3H).

EXAMPLE 404

Br
O,
F N, s-.°
o
R,=0.30 (15:1 hexanes:ethyl acetate), "H NMR (300 MHz, CDCl,) & 7.72-7.41 (m, 4H), 7.10-
6.42 (m, 6H), 5.93 (m, 1H), 5.29-5.10 (m, 1H), 4.47-4.39 (m, 1H), 1.48-1.23 (m, 3H).

EXAMPLE 405

.0

®

N
T
F N‘E—@—-o
. o

Rr=0.19 (3:1; hexanes:ethyl acetate). "H NMR (CDCL3) 8 (ppm): 7.66-7.74 (m, 2H), 7.56-7.40

(m, 2H), 7.06-6.37 (m, 6H), 6.44-6.37 (m, 1H), 4.49 (d overlaps d, 1H), 3,52 {d, 1H), 3.18-3.03 (m,
8H), 1.44 (4, 3H). LC-MS calculated for CysHz4CIF3N,O4S, 572. Observed 572.




O To a solution of 4-chloro-N(2,5-dichlorophenyl)-N[(R)-1-nmethyl-[[4-(I,
| --di methyl ethyl)- dimethylsilyl]oxy]ethyl]benzenesul f onam dgugt 2663 9.
15.3 mmol) in CH3CN was added HF (5.5 nL) at 0 C The resulting mxture
was allowed to stir at 0 C for 2h and concentrated under reduced

WO 00/50391 211 PCTAUS00/04560

EXAMPLE 406

cC
o

OH

A solutior of n-BuLi in THF (2.5 M, 17.6 mL, 44 mmol) was added dropwise within 30 min to
a solution of (s)-(-)-2-bromo-a-methylbenzyl alcohol (3.9 g, 19.4 mmol) in THF at —78 °C under Ar.
After having been stirred for 40 min, the generated suspension was warmed to 0 °C, and ethylene oxide
(5 mL, 100 mmol) was added. The mixture was stirred at 0 °C for 1 h. The reaction was quenched with
1 N HCI aqueous solution. The agueous phase was exiracted with ethyl acetate. The combined organic
solution was washed with water and sat. NaCl solution, then dried over Na,SQy. Concentration and
flush column chromatography afforded the diol (1.4 g, 44%) as colorless liquid: R; 0.16 (10:10,
hexanes:ethyl acetate); '"H NMR (CDCl;, 300 MHz) 5 7.50 (m, 1H), 7.25 (m, 2H), 7.17 (m, 1H), 5.13
(q, 1H, J = 6.6 Hz), 3.90 (m, 1H), 3.76 (m, 1H), 3.00 (m, 1H}, 2.86 (m, 1H), 2.94 (br s, 1H), 1.52 (d,
3H, J = 6.6 Hz). '

EXAMPFLE 407

@\/ OTBS
R

OH
A solution of the diol prepared according to the previous example (890 mg, 5.4 mmol) in

CH,Cl; (21 mL} was treated with TBSCI (848 mg, 5.6 munol) in the presence of imidazole (803 mg,
11.8 mmol) at 25 °C under Ar for 40 min. The reaction was quenched with H;O. The aqueous phase
was extracted with CH,Cl,. The combined organic phase was dried over Na,SQO.. Coﬁcentration
afforded product (1.5 g, 100%) as colorless liquid: R 0.21 (10:1, hexanes:ethyl acetate); 'H NMR
(CDCl,, 300 MHz) & 7.50 (m, 1H), 7.27 (m, 2H), 7.22 (m, 1H), 5.18 (m, q, 1H, I = 6.3 Hz), 3.94 (m,
1H}, 3.87 {m, 1H), 3.28 (m, 1H), 3.01 (m, 2H), 1.56 (d, 3H, J = 6.3 Hz), 0.85 (s, 9H), 0.00 (s, 6H).

EXAMPLE 408

OTBS

OO
To a solution of the alcohol prepared ac;ording to the previous example (4.4 g, 16 mmol) in
toluene (53 mL) at 25 °C under Ar, were added triphenylphosphine (5.4 g, 20.5 mmol) and sulfonamide
3 (5.3g, 17.4 mmol). The mixture was cooled to 0 °C, and DEAD (3.0 mL, 19 mmol) was added
dropwise. After the addition, the mixture was stimed at 25 °C for 36 h. Concentration and
chromatography afforded product 4 (6.66 g, 75%) as colorless syrup: Ry 0.39 (10:1, hexanes:ethyl
acetate); "H NMR (CDCls, 300 MHz) & 7.62 (m, 2H), 7.38 (m, 2H), 7.16 (m, 2H), 6.29-7.07 (m, 5H),




pressure. Silica gel chromatography (1:1 ethyl acetate: hexanes) of the
concentrate afforded the title conpound (5.70 g, 95% as 2 AQdRtbess oil.
21 August 2003 WD 00/ 50391 26

WO 00/50331 212 PCT/US00/04560

5.94 (m, 1H), 3.86 (m, 2H), 3.26 (m, 1H), 2.79 (m, 1H), 1.53 (m, 3H), 0.88 (s, 9H), 0.02 (s, 3H), 0.00
(s, 3H).

A solution of product prepared according to the previous example (6.6 g, 11.7 mmol) in THF
(55 mL.) was treated with TBAF solution (1.0 M in THF, 12 mL, 12.2 mumol) at 25 °C under Ar for 40
min . The reaction was quenched with H,O. The aqueous phase was extracted with ethyl acetate and the
combined organic solution was washed with sat. NaCl aqueous solution, then dried over MgSQ,.
Concentration and chromatography afforded 4-chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-[2-(2-
hydroxyethyl)phenyllethyl}benzenesulfonamide(4.8 g, 92%) as colorless gum: R, 0.28 (10:4,
hexanes:ethyl acetate); 'H NMR (CDCl;, 300 MHz) §7.62 (m, 2H), 7.43 (m, 2H), 7.19 {m, 2H), 6.40-
7.00 (m, SH), 5.99 (m, 1H), 3.95 (t, 2H, J = 6.6 Hz), 3.34 (m, 11}, 3.00 (m, 1H), 1.92 (s, 1H), 1.48 (m,
3H); LCMS 3.36 min, m/z 469.0 (M+H"+H,0, CpHanCIF,NO,S requires 451.91).

E 0

OMs

0
F. NI
100 s
F
A solution of 4-chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-[2-(2-hydroxyethyl) phenyl]ethyl}-
benzenesulfonamide (422 mg, 0.94 mmol) in triethylamine (5.0 mL) was treated with MsCl (109 pl.,

1.4 mmol) at 0 °C under Ar for 3 h. The reaction mixture was diluted with ethyl acetate. The organic
solution was washed with H,0 and sat. Na-Cl aqueous solution, then dried over MgSQ,. Concentration
in vacuo afforded the mesylate (450 mg, 91%) as light yellow syrup: R; 0.25 (10:4, hexanes:ethy!
acetate),

- A solution of 4-chloro-N-(2,5-difluorophenyl}-N-{(1R)-1-[2-(2-hydroxyethyl) phenyl]ethyl}-
benzenesulfonamide (422 mg, 0.94 mmol) in triethylamine (5.0 mL) was treated with MsCI (109 pL,
1.4 mmol) at 0 °C under Ar for 3 h. The reaction mixture was diluted with ethyl acetate. The organic
solution was washed with H,O and sat. NaCl agueous solution, then dried over MgSQO,. Concentration

in vacuo afforded mesylate (450 mg, 91%) as light yellow syrup: Ry 0.25 (10:4, hexanes:cthyl acetate).




PCT/ US0O0/ 04560 EXAMPLE 24 _
4chl oro-N- (2, 5-di chl orophenyl ) -N-[ (R) - 1- et hyl ( 2- i odoet hyl 21 Rejizers03
sul f onam de Cl

WO 00/50391 PCT/US00/04560

:: ; g
F\@N,g _@_ .
.

Imidazole (82 mg, 1.2 mmol) was added slowly to a suspension of NaH (60%, 58 mg, 1.4
mmol) in DMF (2.0 mL) at 25 °C under Ar. After having been stirred at 25 °C for 20 min, the generated
solution was added to a solution of mesylate 5 (420 mg, 0.80 mmol) in THF (6.0 mL). The mixture was
stirred at 25 °C overnight. The reaction was quenched with H,O and the aqueous phase was extracted
with ethyl acetate. The dried organic solution was concentrated in vacuo. Chromatography afforded 4-
chlore-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(1H-imidazol-1-yl)ethyl]phenyl } ethyl)benzene-
sulfonamide hydrochloride as colorless syrup (211 mg, 53%) as colorless gum: R;0.31 (10:0.5 CH,Cl,-
methanol); 'H NMR (CDCl;, 300 MHz) § 7.40-7.66 (m, SH), 6.22-7.30 (m, 9H), 5.62 (m, 1H), 4.42 (m,
1H), 4.18 (m, 1H), 3.61 (m, 1H), 3.22 (m, 1H), 1.34 (d, 3H, J = 6.3Hz); LCMS calculated for
CysH,,CIF;N3 0,8 502, Observed: 502.

EXAMPLE 412
4-chioro-N-(2,5-difluorophenyl)-N-({1R)-1-{2-{2-(1H-imidazo]-1-
ylethyl]phenyl} ethyl)benzenesulfonamide hydrochloride

A solution of HClI in E;O (1.0 M, 398 uL, 0.40 mmol) was added dropwise to a solution of 4-
chioro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(1H-imidazol-1-yljethylIphenyl } ethyl)
benzenesulfonamide hydrochloride (100 mg, 0.20 mmeol) in CH,Cl, (2.0 mL) at 25 °C under Ar. After
having been stired for 30 min, the solvents were removed in vacuo. The residue was purified by
chromatography to  afforded  4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(1H-imidazol-1-
yl)ethylphenyt} ethyl)benzenesulfonamide hydrochloride (99 mg, 92%) as white solid. m.p. 205.0—
206.0 °C; R, 0.32 (10:0.5, CH,Cl,-methanol); 'H NMR (CD,0D, 300 MIz) & 9.22 (s, 1H), 7.76-8.07
(m, 6H), 6.57-7.52 (m, 7H), 6.23 (m, 1H), 4.93 (m, 2H), 3.91 (m, 1H), 3.78 (m, 1H), 1.69 (d, 3H, J =
6.9 Hz); LCMS 3.04 min, m/z 502.05 (M+H'-HCL, CysH,CIF,N30,8 HCl requires 501.9836.46).




C To a solution of

4-chl oro-N- (2, 5-di chl orophenyl ) -N-[ (R) - 1- net hyl (2- hydr oxyethxligusbeogene-

sul fonam de (0.660 8,1.67 mmol), triphenyl phosphine (0.530 g, 2.00 nmol)
and imdazole (0.136 g, 2.00 mml) in diethyl ether/CH3CN(2:1, 3.0 nL) was
added iodine (0.430 g, 1.67 nol) at O C under
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4-chloro-N-(2,5-difluorophenyl}-N-((1R)-1-{2-[2-(1H-1,2 4-triazol-1-yljethyl)phenyl} ethyl)
benzenesulfonamide
N

o
F N _@_ o
106
1, 2, 4-Triazole (101 mg, 1.5 mmol) was treated with NaH (60%, 70 mg, 1.8 mmol} in THF

(7.0 mL) and DMF (0.5 mL) at 25 °C under Ar for 30 min. The generated suspension was added slowly
to a solution of mesylate 5 (0.97 mmol) in THF (3.0 mL) and the mixture was stirred for 48 h. The

=]

o=t

reaction was quenched with H,O and the aqueous phase was exiracted with ethyl acetate. The dried
organic solution was concentrated and chromatography afforded 4-ch10ro-N—(2,S—diﬂdorophcnyl)-N-
((1R)-1-{2-[2-(1H-1,2,4-triazol-1-yl)ethyl]phenyl} ethyl) benzenesulfonamide (260 mg, 53%) as white
crystal: m.p. 116-118 °C; R 0.28 (10:10, hexanes:ethyl acetate); 'H NMR (CDCl, 300 MHz) & 8.01 (br
s, 2H), 7.39-73 (m, 4H), 6.32-7.11 (m, 7H), 5.83 (m, 1H), 4.65 (m, 1H), 4.89 (m, 1H), 3.29-3.68 (m,
2H), 1.35 (m, 3H); LCMS 3.43 min, m/z 503.05 (M+H", CyyH, CIF,N,0,S requires 502.96).

EX E 414

4-chlore-N-(2,5-difluorophenyl)-N-((1R})-1-{2-[2-(2-methyl-1 H-imidazol-1-
yl)ethylphenyl}ethyl)benzenesulfonamide hydrochloride

N\
sol
F©:N.,g_©_q

F

2-Methylimidazole (77 mg, 0.94 mmol) was treated with NaH (60%, 27 mg, 1.1 mmol) in
DMF (1.0 mL) at 25 °C under Ar for 30 min. The generated solution was added slowly to a solution of
mesylate 5 (250 mg, 0.47 mmol) in THF and the mixture was stirred at 25 °C for 26 h. The reaction
was quenched with H,O and the aqueous phase was extracted with ethyl acetate. The dried organic
solution was concentrated in vacuo. Chromatography afforded the desired product (39 mg, 16%) as a
colotless gum: Ry 0.28 (10:0.5, CH,Cly-methanol); 'H NMR (CDCls, 300 MHz) & 7.60 (m, 2H), 7.42
(m, 2H), 7.15 (m, 2ZH), 6.20-6.98 (m, &H), 5.52 (m, 1H), 430 (m, 1H), 4.06 (m, 1H), 3.69 (m, 1H),
3.12 (m, 1H), 2.10 (m, 3H), 1.27 (m, 3H); LCMS 3.07 min, m/z 516.10 (M+H", CysH,,CIF;N30,8
requires 516.00).

4-chloro-N-(2,5-diflucrophenyl}-N-((1R)-1 - {2-[2-(2-methyl- 1H-imidazol-1-
ylethyllphenyl}ethyl)benzenesulfonamide (39 mg, 0.075 mmol) was dissolved in CH,Cl, (2.0 mL) and
treated with HCI — Et,0 solution (1.0 M, 83 pL}) at 25 °C for 15 min. Solvents were removed in vacuo




nitrogen and stirred for 12 hr. This m xture was concentrated under reduced

pressure and diluted with CH2Cl2. This solution was washegh astpeder (50
m), dried over Na2SO4 and filtered. The organic solution was concentrated
to afford the title conpound as a light yellow oil in 96%yield EXAVMPLE 25
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and chfomatography afforded  4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(2-methyl-1H-
imidazol-1-yl)ethyl]phenyl}ethyl)benzenesulfonamide hydrochloride (26 mg, 61%) as white solid: m.p.
190.5-192.0 °C; R, 0.38 (10:1, CH,Cl,-methanol); *H NMR (CD,0OD, 300 MHz) & 7.39-7.67 (m, SH),
7.29 (m, 1H), 6.18-7.12 (m, 7H), 5.67 (q, 1H, J = 6.9 Hz), 4.44 (m, 1H), 4.35 (m, 1H), 3.59 (m, 1H),
3.25 (m, 1H), 2.27 (m, 3H), 131 (d, 3H, J = 6.6 Hz); LCMS 3.07 min, m/z 516.05 (M+H"-HC],
C, 5, CIFE-N;0,5 HCl requires 516.00).

The following compounds were prepared using the preparative schemes described in the

previous Examples.

EXA E 41

4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(1H-tetraazol-1-

yl)ethyl] phenyl}ethyl)benzenesulfenamide

=N
-

F ng
106
R¢0.16 (10:5, hexanes:ethyl acetate); '"H NMR (CDCl;, 300 MHz) & 8.75 (s, 1H), 7.42-7.74 (i,
4H), 6.30-7.20 (m, 7H), 5.94 (m; 1H), 4.98 (m, 1H), 4.75 (m; 1H), 3.56 (m, 2H), 1.40 (d, 3H, T = 6.9
Hz); LCMS 3.56 min, m/z 504.05 (M+H", Cy3HxCIF,Ns0,S requires 503.95).

EXAMPLE 416

4-chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-{2-[2-(2H-tetraazoi-2-

yDethyl]phenyl}ethyl)benzenesulfonamide

M=
sond
O
Tl
R¢ 0.40 (10:4, hexanes:ethyl acetate); '"H NMR (CDCl;, 300 MHz) & 8.55 (s, 1 H), 7.63 (m,

2H), 7.41 (m, 2H), 6.45-7.14 (m, TH), 5.88 (m, 1H), 5.01 (m, 2H), 3.80 (m, 1H), 3.52 (m, 1H), 1.45 {mn,
SH), 1L.CMS 4.37 min, m/z 526.05 (M+Na+, C23H20C1F2N5028 requires 50395)




(S)-4-triphenyl met hyl yl oxy-2-b uta nol To a sol ution of

(S)-(+)-1, 3-butanediol (10.0 g, 0.110 nol), was added 21 August 2003
triphenyl methyl chloride (33.0 g, 0.330 nol), 4-dinethylam nopyridine (1.40
g, 11.5 mmol) in CH2C 2/ pyridine (1:1, 500 nL). Stirring was continued
over 48h. The-solvent was renoved, the m xture was diluted with ether,

WO 60/50391 216 PCT/US00/04560

R;=0.25 (15:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl,) 6: 7.45-6.61 (m, 11H), 5.78
(g, 1H), 3.65-3.52 (m, 2H), 3.00 (m, 1H), 2.66-2.55 (m, 1H), 1.79-1.59 {m, 2H), 1.43-1.30 (m, 3H),
0.84 (d, 9H), 0.01 (d, 6H).

EXAMPLE 418

- - o
f
FQN‘S‘.O
SO,
Rr=0.23 (3:1 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCl;) 8: 7.66-7.60 {m, 2H), 7.42-

7.40 (m, 2H), 7.19-6.59 (m, 7H), 5.94 (q, 1H), 3.83-3.76 (m, 2H), 3.21-3.11 (m, 1H), 2.87-2.77 (m,
1H), 2.01-1.88 (m, 2H), 1.72 (¢, 1K), 1.53 (m, 3H).

F N\S-.o
Sl
Rr=0.30 (3:1 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCl,) 8: 7.65 (m, 2H), 7.42 (m,

2H), 7.18-6.29 (m, 7H), 6.93 (m, 1H), 4.36 (m, 2H), 3.24 (m, 1H), 3.10 (s, 3H), 2.87 (m, 1H), 2.14 (m,
2H), 1.53 (m, 3H).

EXAMPLE 420
4-chloro-N-(2,5-difluorophenyl}-N-{2-[3-(1-piperidinyljpropyl]benzyl}benzenesulfonamide

CC0
[o]
F n3 o
T
Rr= 0.25 (9:1;DCM:methanol). 'H NMR (CD;OD)8(ppm):7.75-7.62 (m, 4H), 7.19-6.89 (m,

7H), 4.76 (s, overlaps FEOD, 2H), 2.95-2.85 (m, 8H), 2.11-1.95 (m, 2H), 1.81-1.75 (m, 4H), 1.65-1.55
(m, 2H). LC-MS calculated for C,HaoCIFaN>O,S : 519. Observed 519 (M+).




washed with brine and dried over Na2SO4. The organic solution was filtered
and concentrated. Silica gel chromatography with (5% ethy}q august 2003

acet at e/ hexanes) produced a clear oil (24g) in 70%yield. 21 August 2003 WO
00/ 50391 27
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EXAMPLFE 421

4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(1H-imidazol-1-
yhpropyl]phenyl}ethyDbenzenesulfonamide hydrochloride

0
F N‘g o
166 A%
Rr= 0.34 (19:1;DCM:methanol). 'H NMR (CD;0D) 8 (ppm):7.74 (s, 1H), 7.70-7.57 (m, 4H),

7.24 (s, 1H), 7.22-6.61 (m, 8.5H), 6.3 (br m, 0.5H), 5.87 (q, 1H)}, 4.19 (t, 2H), 3.02-2.81 (m, 2H), 2.21-
2.11 (m, 2H), 1.51-1.49 (m, 3H). LC-MS calculated for C,51,.CIF,N;0,S : 516. Observed 516 ).

AMPLE 422
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(1H-1,2,4-triazol-1-
yD)propyl]phenyl}ethyl)benzenesulfonamide

N

N/
[+
F Neg o
T
R= 0.29 (19:1;DCM:methanol). 'H NMR (CDCl;)  (ppm): 8.19 (s, 1H), 8.00 95, [H), 7.67-

6.30 (m, 11H), 5.92 (q, 1H), 4.36 (t, 2H), 3.17-3.07 (m, 1H}, 2.91-2.82(m, 1H), 2.38-2.22(m, 2H), 1.49
(br, 3H). LC-MS calculated for C,sHyyCIF,N,O,S : 517. Observed 517 (M+).

EXAMPLE 423
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(2H-tetraazol-2-
yhpropyljphenyl}ethyl)benzenesulfonamide

_ N/
Q
F N-§ ¢
L0
R¢=0.50 (3:1 hexanes:ethyl acetate). '"H NMR (CDCly) § (ppm): 8.81 (Ss, 1H), 7.69-6.24 (m,

11), 5.93 (q, 1H), 4.65 (t, 2H), 3.15-2.85 (m, 2H), 2.55-2.25 (m, 2H), 1.31(d, 3H). LC-MS calculated
for Cy4Hy,CIF,N;O,8 : 518. Observed 215 (M- 303).




PCr/ U500/ 04560 EXAMPLE 26
4-chl oro-N- (2, 5-di chl orophenyl ) -N-[ 1(R) - met hyl - (3-t ri phenyi1a@jusybeogy) - p

ropyl | benezenesul f onam de
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EXAMPLE 424
4-chloro-N-(2,5-difiuorephenyl)-N-((1R)-1-{2-[{3-(1H-tetraazol-1-
yD)propyl]phenyl}ethyDbenzenesulfonamide

-
N

-z

.

=N

e
"CLHO-

Re= 0.20 (2:1 hexanes:ethyl acetate). '"H NMR (CDCl3) § (ppm): 9.23 (s, 1H), 7.70-6.27 (m,
11H), 5.92 {q, 1H), 4.65 (t, 2H), 3.20-2.90 (m, 2H}), 2.54-2.33 (m, 2H), 1.46 (d, 3H). LC-MS calculated

for C, H,,CIF;N:0,8 : 518. Observed 518 (M+).

EXAMPLE 425
4-chlore-N-[S-chloro-2-(hydroxymethyl)phenyl}-N-((1R}-1-{2-[3-(1 H-imidazol-1-
yl)prepyljphenyl}ethyl)benzenesulfonamide

-y
Ny
N=p
Ct N 9 ( :
- o]
n
Q

OH

R¢=0.29 (19:1 DCM:methano!). ‘H NMR (CDCl,) & (ppm):7.74-(6.57 (m, 13HO, 6.28-6.19 (m,
1H), 6.01-5.94 (m, 1H), 0004.19-4.03 (m, 2H), 3.86-3.75 (m, 1H), 3.42-3.16 (m, 2H), 2.93-2.83 {m,
1H), 2.28-1.98 (m, 4H), 1.39 (d, 3H). LC-MS calculated for C;;H;;CpN3058: 544.5. Observed: 544.5

(M),
- EXAMPLE 426

4-chiore-2-{{(4-chlorophenyhsulfonyl[{((1R)}-1-{2-[3-(1H-imidazel-1-
yl)propyllphenyl}ethyDamino]benzyl acetate

N=y
o
« Mg o
\(j; 2
[o]
b

Re= 0.26 (19:1 DCM:methanol). 'H NMR (CDCl;) § (ppm): 7.68-6.76 (m, 1411), 6.23 (d, 11D,
5.97 (q, IH), 4.36 (d, 1H), 4.15 (t, 2H), 3.58 (d, 1H), 3.18-3.09 (m, 1K), 2.97-2.88 (m, 1H), 2.34-2.21

(m, 2H), 1.89 (s, 3H), 1.43 (d, 3H).
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EXAMPLE 427
4-chlore-N-(2,5-difluorephenyl)-N-((1R)-1-{2-[3-(1-
piperidinyl)propyl]phenyl}ethyl)benzenesulfonamide hydrochloride

O

Rr=0.68 (9:1 DCM:methanol). 'H NMR (CD,0D) 3 (ppm): 7.57-7.28 (m, 5H), 7.09-6.93 (m,
3H), 6.68-6.10 (m, 3H), 5.74 9q, 1H), 3.87-2.58 (m, 8H), 0.1.98-1.85 {m, 2H), 1.71-1.61(m, 4H), 1.49-
1.16 (m, 5H). ). LC-MS calculated for C;sH;; CIF,N,0,S: 533. Observed: 533 (M+).

EXAMPLE 428

SN

. OH
A solution of 9-BBN in THF (0.5 M, 91 ml, 45 mmol) was added dropwise to a solution of
allyloxy-tert-butyldimethylsilane (8.7 g, 50 mmol) in THF (25 mL) at 0 °C under Ar. The mixture was
stirred at 0 °C for 1 b, then at 60 °C for additional 1 h. the solution was then cooled to 25 °C. To the
generated solution at 25 °C, were added compound 19 (8.85 g, 40 mmol), PdCl(dppf) (990 mg, 1.2
mmol) and 3 M NaOH aqueous solution (13.5 inl., 40 4 mmol). The mixture was refluxed at 60 °C for

12 h. The solution was extracted with CH,Cl, and the combined organic solution was washed with sat.
NH;Cl solution and sat. NaCl solution, then dried over MgSO,. Chromatography afforded the desired
preduct (21) (11.4 g, 90%) as colorless syrup: Ry 0.12 (10:1, hexanes:ethyl acetate); '"H NMR (CDCl,,
300 MHz) & 7.41 (m, 1H), 7.69 (m, 2H), 5.09 (m, 1H), 3,58 (m, 2H), 2.66 (m, 2I), 2.11 (s, 1H), 1.73
(m, 2H), 1.39 (m, 3H), 0.84 (s, 9H), -0.01 (s, 3H), -0.02 (s, 3H).

EXAMPLE 429

R;0.30 (10:5, hexanes:ethyl acetate); 'H NMR (CDCl;, 300 MHz) & 7.65 {m, 2H), 7.42 (d, 2H),
7.00 (m, 2H), 6.91 (m, 1H), 6.33-6.74 (m, 3H), 5.92 (q, 1H, J = 6.6 Hz), 3.79 (s, 2H), 3.15 (m, 1H),
2.82 (m, 1H), 2.68 (s, 1H), 1.92 (m, 2H), 1.51 (m, 3H); LCMS 3.55 min, m/z 501.15 (M+H"+H,0,
CosH; CIF3NO;S requires 483.94).
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XAMPLE 4
4-chlore-N-(2,5-difluorophenyl)-N-(1-{4-fluore-2-{3-(1 H-imidazol-1-
yl)propyllphenyl}ethyl)benzenesulfonamide hydrochloride

F
F. Nﬁ _@_
S cl
L
Rr= 0.44 (10:1;DCM:methanol). 'H NMR (CH;0D) & (ppm):7.93-6.37 {m, 13H), 5.89 (m, 1H),

4,16 {t, 2H), 3.10-2.85 (m, 2H), 2.31-2.17 (m, 2H), 1.52-1.50 (m, 3H). LC-MS calculated for
CasHz:CIFsN0?S : 534. Observed 534 (M+).

EXAMPLE 431
4-chlore-N-{2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-{3-(1H-imidazol-1-
yl)propyl]pienyl}ethyl)benzenesulforamide hydrochloride

F
o]
Lo
O
Re= 0.38 (19:1;DCM:methanol). '"H NMR (CDCl;) § (ppm): 9.64 (s, 0.4H), 9.56 (s, 0.6H),
7.71-7.40 (m, 6H), 7.02-6.20 (m, 6H), 5.92 (q, 1H), 4.62-4.47 (m, 2H), 3.15-2.95 (m, 2H), 2.57-2.22

(m, 2H), 1.41 (d, 3H). LC-MS calculated for CpgHpCIF3N;0,S : 534, Observed 534 (M+).

EXAMPLE 432
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluero-2-[3-(1H-1,2,4-triazol-1-
yhpropyl|phenyl}ethyl)benzenesulfonamide

R;y=0.38 (1:1 hexanes:ethyl écetate). 'H NMR (CDCl;) & (ppm): 8.19 (s 1H), 8.01 (s, 1H),
7.67-7.45 (m, 4H), 6.70-6.28 (m, 6H), 5.87 (g, 1H), 434 (t, 2H), 3.11-2.98 (m, 1H), 2.91-2.80 (m, 1H),
2.38-2,22(m, 2H), 1.46 (d, 3H). LC-MS calculated for C;sH,,CIFsN,0,S 1 535. Observed 535 (M+).




To a solution of 4-chloro-N(2,5-dichl orophenyl)benzenesul fonam de (7.00 g,
20.8 mmol ), triphenyl phosphine (7.00 g, 27.0 mmol), 21 August 2003

(S)-4-triphenyl met hyl oxy-2-butanol (8.60 g, 27.0 nmol) in THE (30 nlL) was
added dii sopropyl azodi carboxyl ate (5.48 g, 27.0 mmvol) dropwi se at 0 C under

ni trogen atnosphere. The resulting m xture was allowed to warmto 22 Cwth
stirring. Amoeoosi®ih the PCT/US00/04560
221

EXAMPLE 433

4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-[3-(2H-tetraazol-2-
yhpropyliphenyl}ethyl)benzenesulfonamide

F H'N\
mazn>
F. NI o
106 2%
Re=0.33 (3:1 hexanes:ethyl acetate). '"H NMR (CDCl;) 3 (ppm): 8.58 (s, 1H), 7.66-7.32 (m,

4H0, 7.01-6.31 (m, 6H), 5.84 (q, 1H), 4.83 (dt, 2H), 3.17-3.07 (m, 1H), 2.88-2.78 (m, 1H), 2.43 (p, 2H),
1.52 (d, 3H). LC-MS calculated for C,sH,,CIFsNs0,8 : 536. Observed 233 (M'-303).

=0

=

EXAMPLE 434
4-chloro-N-(2,5-diflusrophenyl)-N-((1R)-1-{4-fluoro-2-[3-(1H-tetraazol-1-
vl)propyljphenyl}ethyl)benzenesulfonamide

Ry = (.50 (1:1 hexanes:ethyl acetate). 'H NMR. (CDCly) § (ppm): 8.79 (s, 1H), 7.69-7.46
(m,4H0, 7.02-6.23 (m, 6H), 5.92-5.84 (m, 1H), 4.66 (t, 2H), 2.39 (t, 2H), 2.49-2.31 5m, 2H), 1.43 (d,
3H). ). LC-MS calculated for Cy4H,,CIFsNsO,S : 536. Observed 233 (M"-303).

EXAMPLE 435
O
a
F N-g [
T
R¢= 0.42 (19:1 DCM:methanol). 'H NMR (CDCL;) § (ppm): 7.62 (m, 2H), 7.47-7.37 (m, 2H),

7.00-6.50 (m, 6H), 5.90 (g, 1H), 3.08-2.98 (m, 1H), 2.70-2.60 (m, 1H), 2.53-2.38 (m, 6H), 1.92-1.82

(m, 2H), 1.70-1.63 (m, 4H), 1.51 (d, 3HO, 1.50-1.44 (m, 2H). LC-MS calculated for C,sH3CIF;N,0,S:
551. Observed 551 (M+).

F




m xture was washed with water, brine, dried over Na2SO4 and filtered.
Silica gel chromatography (1:10 ethyl acetate/ hexanes) o021 Awgust@f@:ntrate
produced the title conmpound in 90%yield. EXAMPLE 27
4-chl oro- N- (2, 5di chl or ophenyl )-N-11( R) - net hyl - ( 3- hydr oxy) - propyl ]
benzenesul f onam de

WO 00/50391 222 PCT/US00/04560

EXAMPIE 436
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-[3-(4-methyl-1-
piperazinyl)propyljphenyl}ethyl)benzenesulfonamide

Fm\r‘/\]
N
[+]
F N-g o
oG
Re= 0.4 (9:1 DCM:methanol). 'H NMR (CDCL) & (ppm): 7.76-7.51 9m, 2H), 7.42-7.37 (m,

2H), 7.02-6.55 (m, 6H), 5.87 (g, 1H), 3.10-3.00 9m, 1H), 2.67-2.28 (m, 12H), 1.87-1.75 (m, 2H), 1.58-
1.45 (m, 3H). LC-MS calculated for CpsH;, CIF;N3O,S: 566. Observed 566 (M+).

EXAMPLE 437
4-chloro-N-(2,5-difluerophenyl)-N-[(1R)-1-(4-fluoro-2-{3-[2-(trifluoromethyl)-1H-imidazol-1-
yllprepyl}phenyl)ethyllbenzenesulfonamide

Rr=0.32 (5:2; hexanes:ethyl acetate). "H NMR (CDCl,) § {ppm): 7.74-7.40 (m, 6H), 7.01-6.23
(m, 6H), 5.87 (q, 1H), 4.19 (t, 2H), 3.01-2.96 (m, 2H), 2.32-2.16 (m, 2H), 1.44 (d, 3H). LC-MS .
calculated for Cp7H,CIFN30,S: 602, Observed: 602 (V).

EXAMPLE 438

Numerous compounds according to the invention can be prepared employing the general
scheme set forth in SCHEME 438.




Cl C To a solution of 4-chloro-N(2,5-dichlorophenyl)-N[
1(R) - net hyl - (3-tri phenyl net hyl oxy) - propyl ] benzenesul f onan2téugt 2003, 3. 00
mmol ) in CH3CN (20 nL) was added Anberlyst 15 ion-
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HEME 438

1:1 DME:H,0

Na,50,

" F )
5
ol
. 0
NHRR!
TEA, DCM




exchange resin (6.0 g). The resulting m xture was allowed to stir at 22 C

for 12 h and filtered. Silica gel chromatography (1:1 et h31 Aeget 2063
hexanes) of the concentrate afforded the title conpound as a colorless oil
in quantitative yield. 21 August 2003

WO 00/50391
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Using the preparative scheme outlined in Example 438, the compounds of Examples 439-448
were prepared.

EXAMPLE 439
4-chloro-N-(2,5-difluorophenyl)-N-[(1R}-1-(4-fiuoro-2-{4-
[(methylamino)sulfonyl]butyi}phenyl)ethyl]benzenesulfonamide

n

oH
F
Re=0.19 (2:1; hexanes:ethyl acetate). 'H NMR {300MHz CDCl,) &: 7.70-7.45 {m, 4H), 7.01-
6.32 (m, 6H), 5.89 (g, 1H), 4.95 (m, 2H), 3.22-3.07 (m, 3H), 2.81-2.80 (m overlaps d, 4H), 2.03-1.84

(m, 4H), 1.49 (br, 3H). LC-MS calculated for CpsHpeCIF3N,0,S, [M+] 575 Observed 272 (M*-303).

as0

1
Q

XAMPLE 440
4-chloro-N-(2,5-difluorephenyl)-N-[(1R)-1-(2-{4-[(ethylamino)sulfonyl]butyl}-4-

fluorophenyl)ethyl]beazenesulfonamide

=Q

m
g

N

[»H]

"N
H
o]
F. B
s o
T
Re= 0.23 (3:1; hexanes:ethyl acetate). '"H NMR (300MHz CDCl;) &: 7.70-7.42 9m, 4H), 7.01-

6.29 (m, 6H), 5.88 (q, 1H), 4.61 (t, [H), 3.31-3.07 (m, 5H), 2.86-2.72(m, 1H), 2.03-1.78 (m, 4H), 1.48
(br, 3H), 1.21(t, 3H). LC-MS calculated for CysHasCIF;N,04S; [M+] 589; Observed: 286 (M'-303).

EXAMPLE 441
4-chlore-N-(2,5-difluerephenyl)-N-((1R)-1-{4-fluoro-2-[4-(4-
thiomorpholinylsulfonyl)butyl]phenyl} ethyl)benzenesulfonamide

Re= 0.41 (3:1; hexanes:ethyl acetate). '"H NMR (300MHz CDCl,) &: 7.70-7.40(m, 4H), 7.01-
©6.28(m, 6H), 5.88 (g, 1H), 3.65-3.60 {(m, 4H), 3.17-3.05 (m, 3HO, 2.83-2.69 (m, SH), 2.10-1.81 (m,
41), 1.50 (br d, 3H). LC-MS calculated for CyH3,CIF;N,048, [M+] 647.2; Observed: 647.
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4-chl oro-N- (2, 5-di chl orophenyl )-N-[| (R) - met hyl - ( 3-i odo) - propsdidusepaEne
sul f onam de
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EXAMPLE 442
4-chloro-N-(2,5-difluorophenyl)-N-{{1 R)-1-(2-{4-[(1,}-dioxid 0-4-thiomeorpholinyl)sulfonyl]butyl}-
4-fluorophenylethyl|benzenesulfonamide

H
g ﬁ_N""‘\ 0
AN
F. N.,9
oHO-
Re= 0.32 (2:1; hexanes:ethy! acetate). "H NMR (300MHz CDCl;) 8: 7.70-7.38 (m, 4H), 6.90-
631 (m, 6H), 6.00 (m, 1H), 4.10-3.98 (m, 4H), 3.41-2.92 (m, 8H}, 2.22-1.93 (m, 4H), 1.58 (d, 3H). L.C-
MS calculated for Ca3H;oClF;N;06S, [M+] 679.2; Observed: 376 (M*-303).

EXAMPLE 443
4-chlero-N-(2,5-difluorephenyl)-N-[(1R)-1-(4-fluore-2-{3-
[{(methylamino)sulfonyl}propyl}phenyl)ethyl]benzenesulfonamide

24
ST~
"

o]
2]
F Neg ¢
oo
Re=0.18 (3:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCl;) 8: 7.71-7.47 (m, 4H), 7.01-

6.30 (m, 6H), 5.94-5.91 (br, 1H), 4.73 (br, 1H), 3.24-3.22 (ni, 3H), 3.05-2.83 (m, 4H), 2.20 (br, 2H),
1.45 (s, 3H). LC-MS calculated for Cp4HCIFsN,0,S; [M+] 561; Observed: 258 (M"-303).

F

EXAMPLE 444
4-chloro-N-(2,5-difluerophenyl)-N-[(1R)-1-(2-{3-[(ethylamino)sulfonyl}propyl}-4-
fluorophenyljethyl]benzenesulfonamide

o]
Re= 0.30 (3:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCly) 8: 7.72-7.60 (m, 2H), 7.49-
7.42 (m, 2H), 7.05-6.30 (m, 6H), 5.95-5.88 (q, 1H), 4.79-4.75 (t, 1H), 3.25-3.17 (m, 5H), 3.00-2.92 {m,

1H), 2.24-2.14 {(m, 2H), 1.48-146 (m, 3H), 1.25-1.18 (m, 3H). LC-MS calculated for
CstzﬁCiF3N204SZ [M+] 575, Observed: 272 M—303)

\/

o=
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EXAMPLE 445
4-chloro-N-(2,5-difleorophenyl)-N-[(1R)-1~(2-{3-[(dimethylamino)sulfonyl]propyl}-4-

fluorophenyl)ethyl]benzenesulfonamide

. o |
i E‘N\
ms
o
F N‘g Lo}
66 2%
Rr= 0.26 (3:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCL,) & (ppm): 7.68-7.47 {m, 4H),

7.08-6.30 (m, 6H), 5.89 (br, 1H), 3.14-2.88 (m, 10H), 2.22 (m, 2H) 1.48-1.46 (br, 3H). LC-MS
calculated for C;sHyCIF NG4S, [M+] 575; Observed: 575.

e EX E 446
4-chloro-N~[(1R)-1-(2-{3-[(diethylamiuo)sulfonyl]propyl}-4-ﬂuorophenyl)ethyl]—N-(Z,S-

difluorophenyl)benzenesulfonamide

Q
F s-No~
@;:/\a
OO
F
R= 0.35 (3:1 hexanes:ethyl acetate) "H NMR (300M_Hz CDCl3) 6 (ppm): 7.69-7.44 (m, 4H),

7.03-6.31 (m, 6H), 5.88-5.86 (q, 1H), 3.37-3.09 (m, 8H), 2.20-2.15 (m, 2H), 1.49-1.47 (m, 3H), 1.25-
1.19 (m, 6H). LC-MS calculated for CpHsoCIF,N;0,S; [M+] 603; Observed: 603.

j-t/ F=w]

=]

EXAMPLE 447
4-chloro-N-(2,5-dichlorophenyl)-N-[(1R)-1-(4-fluore-2-{4-
[(methylamine)sulforyl]butyl} phenyl)ethyl]benzenesulfonamide

R¢=0.27 (2:1 hexanes:ethyl acetate} 'H NMR (300MHz CDCL) & (ppm): 7.71 (d, 2H), 7.50-
7.47 (d, 2H), 7.36-7.15 (m, 2H), 6.91-6.72 (m, 2}i), 6.56-6.37 (m, 2H), 5.92-5.77 (m, 1H), 4.60-4.48
(m, 1H), 3.24-3.12 (m, 3H), 2.84-2.69 (m, 4H), 2.06-1.74 (m, 4H), 1.44-1.37 (m, 3H). LC-MS cacld
for CpsH,cC1FN,0,S, [MH+] 608; Observed: 608.




To a solution of 4-chloro-N-(2,5-dichlorophenyl)-N-[

1(R) - et hyl - (3- hydr oxy) - propyl ] benzene- sul fonam de (1.40 z Adgukd200®! ) ,

tri phenyl phosphine (0.900 g, 3.40 mmol) and im dazole (0.230 g, 3.40 nmol)
in diethyl ether/CH3CN (2:1, 7.0 nL) was added iodine (0.860 g, 3.40 mmuol)
at 0 C under -nitrogen and stirred for 12 h. The solvent was renoved, the
resi due waswidkgpoej Nto CH2A 2 , washed

PCT/AUS00/04560
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EXAMPLE 448
4-chloro-N-(S-chlore-2-fluorophenyl)-N-[(1R)-1-(4-fluoro-2-{4-
[(methylamino)sulforyl] butyl} phenyl)ethyl]benzenesulfonamide

Ry= 0.22 (2:1 hexanes:ethyl acetate) 'H NMR (300MHz CDClLy) & {ppm): 7.68-7.58 (m, 2H),
7.49-7.41 (m, 2H), 7.25-6.51 (m, 6H), 5.91-5.89 (m, 1H), 4.50-4.48 (br, 1H), 3.21-3.01 (m, 3H), 2.84-

2.82 (m, 4H), 2.01-1.83 (m, 4H), 1.49-1.47 (br, 3H). LC-MS calculated for CosHyCliFN,04S, [M]
591; Observed: 288 (M*-303).

EXAMPLE 449

4-chloro-N-phenyl-N-[2-(3-sulfanylpropoxy)benzyl]benzencsulfonamide

Numerous compounds according to the invention can be prepared employing the general
scheme set forth in SCHEME 449. |




with water, dried over Na2SO4 and filtered. The organic sol ution was

concentrated to afford the title conpound as a Iight yel |DwAgddst popP6%
yi el d. EXAMPLE 29

4-chl oro- N- (2, 5-di chl orophenyl )-N-[ (R) - 1- net hyl - 3- azi dopr opyl | ] benzenesul fo

nam de
WO 00/50391 PCT/US00/04560
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To a stirred solution of N-2-(3-bromopropyloxy)benzyl 4-chlorobenzenesulfanilide (200 mg,
0.4 mmol)in DMF (5 mL) was added the potasium salt of thio acetic acid (92 mg, 0.81 mmol). The
reaction mixture was then warmed to 60 ©. After 3 h, the reaction mixture was cooled to room
temperature, diluted with ethy] acetate(25 mL), washed with saturated bicarbonate solution (3x 10 mL)
and saturated brine (2x 10 mL), dried with MgSQ,, filtered and concentrated under reduced pressure to
isolate a colorless oil which was purified by Si0; chromatography (7:1, hexanes:ethy! acetate} to
afforded the desired product (130 mg, y: 63%). R¢= 0.25 (20% ethyl acetate/hexanes) 'H NMR (300
MHz, CDCl) & (ppm): 7.60-7.56 {m, 2H), 7.46-7.42 (m, 2H), 7.36 (dd, 1H), 7.23-7.7.12 {dd, 2H), 6.85
(t, 1H), 6.70 (d, 1H), 4.82 (s, 2H), 3.85 (t, 2H), 2.95 (t, 2H), 2.33 (s, 3H), 1.92 (q, 2H), "C NMR (75
MHz, CDCl;) 6 {ppm): 196.0, 156.7, 139.6, 139.4, 137.5, 130.7, 129.5, 129.3, 129.3, 128.3, 124.5,
121.0, 111.3, 66.4, 49.8, 31.1, 29.6, 26.2. '

A stirred solution of thio acetate analog prepared above (100 mg, 0.2 mmol) at °C  in ethanol
(5 mL) was vigorously degassed for 0.5 h, then a solution of degassed 1.0 N NaOH (0.4 mL, 0.4
mmol) was added. The reaction mixture was allowed stir at 0 °C for 1h, warmed to room temperature
and stirred at room temperature for 1h, then diluted with degassed ethyl acetate (20 mL), washed with
saturated bicarbonate selution (3x 10 mL), 10% aqueous HCI (3x 10 mL), dried with MgSQ,, filtered
and concentrated under reduced pressure to isolate a white solid. The crude material was purified by
chromatography on Si0; (4:1 hexanes:ethyl acetate) to give 40 mg of product (y: 44%). Re=0.25 (20%
ethy} acetate/hexanes) 'H NMR (300 MHz, CDCl,) & (ppm): 7.58-7.56 (m, 2H), 7.47-7.54 (m, 2H),
7.34-7.14 (m, 5H), 6.99 (m, 2H), 6.87-6.73 (dt, 2H), 4.78 (s, 2H), 3.92 (t, 2H), 2.63 (q, 2H), 1.96 (q,
2H), 1.35 (t, 1H). °C NMR (75 MHz, CDCL) 8 (ppm): 159.1, 141.9, 141.8, 139.9, 133.1, 131.8, 131.8,
131.7,131.6, 1306, 126.7, 123.2, 113.7, 68.2, 52.2, 35.8, 24.0.

Using the preparative scheme outlined above, the compounds of Examples 450-464 were

prepared.

EXAMPLE 450
N-(2,5-diflzorophenyl)-4-(phenylsulfanyl)-N-{2-[3-
(phenylsulfanyl)propoxylbenzyl}benzenesulfonamide

@Q’WSQ
L QSQ

O=n=0




Cl To a solution of

4-chloro-N- (2, 5-di chl orophenyl )-N[(R)-1-nethyl - 3- br omopr opy hhgz 8663

sul fonam de (1.188 g, 2.295 mml) in THF/ H20 (20/4, 24 nL) was added sodi um
azide (1.49 g, 22.9 mol) at 22 C. The resulting m xture was allowed to

stir at 22 C for 4 days. The nixture was

WO 00/50391
230 PCT/US00/04560

Rs= 0.54 (4:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.63 (d, 2H), 7.54~
7.50 (m, 5H), 7.33-7.26 (m, 6H), 7.18 (t, 5SH), 6.97 (m, I¥), 6.87-6.79 (m, 2H), 4.70 (s, 2H), 3.94 (t,
2H), 3.08 (t, 2H), 1.90-1.86 (m, 2H).

EXAMPLE 451 ,
4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(phenylsulfanyl)propoxy]benzyl}benzenesulfonamide

0
0
F Mg o}
A& W
R,= 0.45 (6:1 hexanes:ethyl acetate), "H NMR (300 MHz, DMSO) & (ppm): 7.72 (g, 4H), 7.34-

7.18 (m, 8H), 7.00-6.98 (m, 2H), 6.89-6.80 (m, 2H), 4.73 (s, 2H), 3.95 (t, 2, 3.09 (t, 2H), 1.91-1.87
(m, 2H).

EXAMPLE 452
4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(phenylsnlfonyl)propoxy]benzyl}benzenesuifonamide

Ry= 0.40 (3:1 hexanes:ethyl acetate), "H NMR (300 MHz, CDClL;) & (ppm): 7.96 (d, 2H), 7.68-
7.54 (m, 5H), 7.47 (4, 2H), 7.19-7.10 (m, 2H), 6.93-6.68 (m, 5H), 4.77 (s, 21), 3.97 (t, 2H), 3.38 (1,
2H), 2.24-2.15 (m, 2H).

EXAMPLE 4
4-chioro-N-{2-[3-(cyclohexylsulfanyl)propoxy}benzyl}-N-(2,5-diflucrophenyl)benzenesulfonamide

o0
o

F N‘g ct -
0 a¥s
Re¢= 0.26 (5% methanoll in DCM), "H NMR (300 MHz, CDCl;) & (ppm): 7.66 (d, 2H), 7.47 (m,

2H), 7.28-7.15 (m, 1H), 7.00 (d, 1H), 6.90 (m, 2H), 6.75 (m, 3H); 4.81 (s, 2H), 3.92 (m, 2H), 2.66 (m,
3H), 1.94 (m, 4H), 1.75 (m, 2H), 1.60 (m, 2H), 1.28 (m, 4H).




extracted with ether (3 X 60 nL). The conbi ned organic extracts were washed
w th sat. NaHCO3, dried over MgSH4, filtered, and concentIfoAgflistiPOEy

reduced pressure. Silica gel chromatography (1:9 ethyl acetate: hexanes) of
the concentrate afforded 0.941 g of 4-chloro-N(2,5-dichlorophenyl)-NJ[(R)-

1- met hyl - 3- azi doﬂgropyl ] ] benzenesul fonam de as a colorless oil in 94%vyi el d.
WO 00/50391 231 PCT/US00/04560
EXAMPLE 454

4-chloro-N-{2-[3-(cyclohexylsulfonyl)propoxy]benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide
2

SO

Q

F. N ‘l:l)

+O-
t

o

F
Ry= 0.29 (3:1 hexanes:ethy] acetate), 'H NMR (300 MHz, CDCls) & (ppm) : 7.65 (d, 2H), 7.48
(d, 2H), 7.18 (¢, 1HD, 7.80 (d, 2H), 6.90 (m, 2H), 6.76 (m, 3H), 4.78 (s, 2H), 4.10 (t, 2H), 3.29 (t, 2H),
2.94 (m, 1H), 2.35 (m, 2H), 2.22 (d, 2H), 1.90 (m, 2H), 1.72-1.19 (m, 6H). MS calculated for

ngHgoCIFzNOsSz, [MNa*] 620, Observed: 620.

EXAMPLE 455
4-chloro-N-{2-[3-(cyclohexylsulfinyl)propoxy]benzyl}-N-(2,5-difluorophenyi)benzenesulfonamide

2
e
[0
F Neg cl
106 2%
R;= 0.32 (1:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDClL) & (ppm): 7.64 (d, 2H), 7.47
(d, 2H), 7.19 (t, 1H), 7.08 (d, 2H), 6.92-6.87 (m, 2H), 6.80-6.76 (m, 3H), 4.79 (s, 2H), 4.16-3.98 (m,

2H), 3.12-3.03 (m, 1H), 2.87-2.78 (m, 1H), 2.67-2.60 (m, 1H), 2.34 (m, 2H), 2.14 (d, 1H), 1.95-1.6%
(m, 3H), 1.57-1.24 (m, 6H). MS calculated for Co3HaoCIF,NO,S;, [MH] 582; Observed: 582.

EXAMPLE 456
N-(4-bremophenyl)-4-chlore-N-{2-[3-(1-piperidinyl}propoxy|benzyl}benzenesulfonamide
hydrochloride

O
9 o
F N, |
16Q 2V
F
R;= 0.44 (6:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.67-7.64 (m, 2H},
7.48-7.44 (m, 2H), 7.35-7.32 (m, 2H), 7.31-7.15 (m, 3H), 6.91-6.70 (m, 8H), 4.77 (m, 2H), 3.94-3.86

(m, 2H), 3.7 (m, 3H), 2.97-2.92 (m, 2H), 1.97-1.88 (m, 2H). MS calculated for CysHsCIF;NO,S,,
[MNa"] 612; Observed: 612,
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EXAMPLE 457
4-chloro-N-(2,5-difluorophenyl)-N-(2-{3-[{4-
methoxyphenyl)sulfonyl]propoxy}benzyhbenzenesulfonamide

q

50
o]
F Neg cl
106 avs
Ry=0.42 (2:1 hexanes:cthyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.87 (d, 2H), 7.63
(4, 2H), 7.47 (4, 2H), 7.26-7.11 (m, 2H), 7.00 (d, 2H), 6.91-6.75 (m, 4H), 6.69 (d, 1H), 4.74 (s, 2H),

3.96 (1, 2H), 3.86 (s, 3H), 3.36-3.31 (i, 2H), 2.22-2.13 (m, 2H). MS calculated for CygHasCIFaNOgS,,
[MNa'] 644; Observed: 644.

EXAMPLE 458
4-chioro-N-(2,5-difluorophenyl)-N-(2-{3-[(4-
methoxyphenyDsulfinyl]propoxylbenzyl)benzenesuffonamide

?

@)W‘SQJ
F NS
oo~
Rr=10.23 (1:1 hexanes:ethyl acetate), "H NMR (300 MHz, CDCls) & (ppm): 7.66-7.54 (m, 4H),
7.49 (d, 2H), 7.20-7.11 (m, 2H), 7.03 (d, 2H), 6.94-6.76 (m, 4H), 6.71 (d, 1H), 4.76 (s, 2H), 4.05-3.84
(m, 5H), 3.15-2.90 (m, 2H), 2.26-2.00 (m, 2H). ). MS calculated for C,oH;sCIF;NOsS,, [MNa'] 628;
Observed: 628. .

EXAMPLE 459
4-chloro-N-(2,5-difluorophenyl)-N-{2-{3-[(4-
nitrophenyl)suifonyljpropoxy}benzylbenzenesulfonamide

2

Q S
SOl T O
o
F N-g c
T |
Re=0.56 (2:1 hexanes:ethyl acetate), '"H NMR (300 MHz, CDCl3) & (ppm) :8.40 (d, 2H), 8.25
(d, 2H), 7.59 (4, 2H), 7.48 (d, 2H), 7.19-7.14 (t, 1H), 6.89-6.82 (m, 3H), 6.75-6.64 (m, 3H), 4.73 (s,
2H), 4.1 (t, 2H), 3.65 (m, 2H), 2.38-2.33 (m, 2H).




4-chl oro-N-(2,5-dichlo rophenyl)-N[(R)-1-nethyl-3-am nopropyl] b enzenesu
|fonamde CI Cl - N- NH2 0=S=0 21 August 2003

WO 00/50391 233 PCT/US00/04560

EXAMELE 460
4-chloro-N-(2,5-diflnorophenyl)-N-(2-{3-[(4-
nitrophenyhsulfanyl]propoxy}benzyl)benzenesulfonamide

) 5
OO0
o
F N“g ct
s )
R¢= 0.40 (6:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 8.12-8.09 (m, 2H),
7.67-7.63 {m, 2H)}, 7.49-7.45 (m, 2H), 7.41-7.37 (m, 2H), 7.22-7.16 (m, 1H), 7.12-7.09 (m, 1H), 6.91-
6.74 (m, 5H), 4.82 (s, 2H}), 4.05 (t, 2H), 3.32 (t, 2H), 2.19 (m, 2H).

EXAMPLE 461
4-chloro-N-(2,3-difluoropheny)-N-(2-{3-{(4-

nitrophenyl)sulfinyl] propoxy}benzyl)benzenesuifonamide

2
Qs SO 0
N,
(’I )
)
OO
]
F

(o]
Rr=0.53 (1:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl,) & (ppm): 8.36 (d, 2H), 7.93
(d, 2H), 7.64 (d, 2H), 7.50 (d, 2H), 7.17 (m, 1H), 6.91-6.80 (m, 3H), 6.74-6.65 (m, 3H), 4.76 (s, 2H),

4.19-4.02 (m, 2H), .356-3.47 (m, 1H), 3.23-3.14 (m, 1H), 2.47-2.41 (m, 1HO, 2.17-2.13 (m, 1H).

EXAMPLE 462
4-chloro-N-{2-[2-(cyclohexylsulfinyl)ethoxy}benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide

@VH "“?p
N2

Re= 0.35 (1:2 hexanes:ethyl acetate), "H NMR (300 MHz, CDCly) &§ (ppm): 7.65 (d, 2), 7.47

(d, 2H), 7.22-7.11 (m, 2H), 6.94-6.80 (m, 5H), 4.84 (4, 1H), 4.70 (4, 1H), 4.47-4.27 (m, 2H), 3.19-3.10

(m, 1H), 2.94 (dt, IH), 2.65 (t; 1H), 2.14 (d, 1H), 2.04-1.88 (m, 3H), 1.73 (m, 1H), 1.59-1.25 (m, 4H).

F

:
]
4



Cl  To a solution of
4-chl oro-N- (2, 5-di chl orophenyl )-N-[ (R) - 1- net hyl - 3- azi dopr dpyhAjdush2@ise
sul fonam de (0.941 g, 2.16 nmml) in THE (21 nL) was added |ithium al um num
hydride (4.33.nL, 1 Min THF) at 0 C under nitrogen atnosphere. The
resul ting %55&50‘391""6‘5 allowed to stir at 0 Cfor | h

PCT/US00/64560
234

EXAMPLE 463
4-chioro-N-{2-[2-(cyclohexylsulfonyl)ethoxy]benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide

0\/\(';
cL
o]
F et a
L
Ry=0.30 (3:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCl;) & (ppm): 7.65 (d, 2H), 7.47

(d, 2H), 7.26-7.18 (m, 2H), 6.97-6.81 (m, SH), 4.78 (s, 2H), 4.35 (¢, 2H), 3.38 (t, 2H), 2.92 (tr, 1H),
2.20 (d, 2H), 2.05 (m, 2H), 1.74-1.55 (m, 3H), 1.334-1.20 (m, 3H).

XA E 464
4-chloro-N-{2-[2-(cyclohexylsulfanyl)ethoxy]benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide

@‘/\50
Q
O~
3
F

Re¢=0.30 (15:1 hexanes:ethyl acetate), 'H NMR (300 MHz, CDCly) & (ppm): 7.67 (d, 2H), 7.56
(d, 2H), 7.34 (d, 1H), 7.19 (t, 1H), 6.95-6.86 (m, 4H), 6.72 (d, 1H), 4.79 (s, 2H), 3.93 (t, 2H), 2.74 (1,
2H), 2.67 (m, 1H), 1.95 (br, 2H), 1.77 (br, 2H), 1.63-1.27 (m, 6H).

EXAMPLE 463
4-chlore-N-(2,5-difluorophenyl}-N-{(1R)-1-{2-[(ethylsulfonyl)methyl}-4-

fluorephenyl}ethyl)benzenesulfenamide

%
0=5

]
F\Q:N\'SI—O_CI
F
Re= 0.4 (3:1;hexanes:ethyl acetate). 'H NMR (CDCly) & (ppm): 7.75-7.65 (m,2H), 7.55-7.44
(m, 2H), 7.17-6.24 (m, 6H), 6.08 {g, 1H), 5.56 (overlapping doublets, 1H), 4.17 (ovcrlapping
doubletes, 1H), 3.30-3.20 9m, 2H), 1.61-1.55 (m, 3H), 1.34 (d, 3H). LC-MS calculated for
C23H21C1F3N0452 [M+] 532, Observed: 229 (M+'303).

o=




and subsequently treated by successive dropw se addition of 0.165 nL of
water, 0.165 nlL of 15% sodi um hydroxi de sol ution, and 0. 45BAudusbf00@t er .
The m xture was filtered and concentrated under reduced pressure. Silica

gel chromatography (3:10 ethyl acetate: hexanes) of the concentrate afforded
0.748

g
of 4- chl or o- NOE¥58521di chl or (Ypl renyl ) - Nag£ R) - | - et hyl - 3- ani 38 %enzenesu
| f onam de as a
EXAMPLE 466
methyl 3-{[2-((1R)-1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl)-5-
flnorobenzyl}sulfonyl}propanoate

f

‘. N
IO
Re= 0.50 (2:1;hexanes:cthyl acetate). 'H NMR (CDCL) & (ppm): 7.81-7.67 (m, 2H), 7.57-7.47
(m, 2H), 7.17-6.27 (m, 6H), 6.15-6.03 (m, 1H), 5.62-5.58 (overlapping doublets, 1H), 4.26-4.22
(overlapping doublets, 1H), 3.80 (s, 3H), 3.72-3.51 (m, 2H), 3.12-3.05 (m, 2H), 1.39-1.25 (br, 3H). LC-
MS cacld for CpsH,sCIF;NOgS,: 590. Observed : 608 (M™ +H,0 ).

EXAMPLE 467
3-{[2-{(1R)-1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl}-5-

fluorobenzyllsulfonyl}propanoic acid

0
o:“s’\)l‘on

L
Q
F it o
L aVa
Ry= 0.55 (6:1:DCM:methanoll). "H NMR (CD;OD) & (ppm):7.83-7.54 (m, 4H), 7.21- 632 (m,
6H), 6.10-6.07 (m, 1H), 5.49-5.44 (m, 1H), 4.64-4.53 (m, iH), 3.64-3.51 (m, 2ZH), 3.05-2.93 (m, 2H),

1.38 (d, 3H). LC-MS cacld for CpaHy CIFsNOgS;: 576. Observed : 576 ™).

EXAMPLE 468
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-{[2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino}ethyl)-5-finorobenzyljsulfanyl}propanoate

[+
5 OH

F HNw g
LT
[¢]
F Neg cl
Y |
R,= 0.47 (3:1;hexanes:ethyl acetate). 'H NMR (CDCly) & (ppm): 7.74-7.63(m, 2H), 7.49-7.39
(m, 2H), 7.05-6.41(m, 6H), 6.05 (br, 1H), 5.53 (br, 1H), 4.68-4.62 (m, 1H), 4.47-4.38 (m, 1H)}, 3.81-

3.76 9m, 4H0, 3.07-2.97 (m, 2H), 1.48-1.37 (br overlaps s, 12H). LC-MS cacld for C;oH;CIF;N2043,:
673. Observed : 573 (M - Boc).

g
i




light brown oil in 85%yield EXAVPLE 31
(39)-(1, 1-di met hyl et hyl ) di net hyl si | oxy butanal OTBS 21 August 2003
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EXAMPLE 469
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-{{2-((R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-
difiuoroanilino}ethyl}-5-fluorobenzyl]sulfonyl}propanoate

Q
=5 OH

0-—
F HN -."_0\’4
o]
o}
3
F

Rr= 0.25 (3:1;hexanes:ethyl acetate). '"H NMR (CDCl,) & (ppm): 7.80-—7.69 (m, 2H), 7.58-

7.47 (m,2H), 7.16-7.01 (m, 2H), 6.89-6.62 (m, 3H), 6.31-5.91 (m, 2H), 5.61 (br, 1H), 491 (br, 1H),
4.31-4.21 (m, 1H), 3.92-3.84 (m overlaps s, SH), 1.50 (s, 9H), 1.36-1.34 (br, 3H). LC-MS cacld for

CaoH3yCIFaN204S,: 705. Observed : 605 (M" - Boc).

EXAMPLE 470
methyl 2-amino-3-{[2-((1R)-1-{{(4-cklorophenyl)sulfonyl]-2,5-diflucroanilino}ethy!)-5-
fluorobenzyllsulfonyl} propanoate hydrochloride

o

o]
1]
=5 CH

o=
FOi’/ NH,
Q
F N-g ¢
o Y
Re= 0.50 (2:1;hexanes:ethyl acetate). "H NMR (CDCly) & (ppm): 7.76-7.64 (m, 2H), 7.53-7.43

(m, 2¥), 7.24-7.16 (m, 1H), 7.05-6.33 {m, 5H), 6.13 (br, 1H), 5.57 9d, 1H), 4.82-4.68 (m, 2H), 3.84-3.0
(br overlaps s, TH), 137-1.35 (br, 3H).. LC-MS cacld for CysHp,CIF;N20S;: 604, Observed : 605

(MH).
"EXAMPLE 471
methyl (28)-2-[(tert-butoxycarbonyl)amine]-3-{[2-((1R)-1-{[(4-chlerophenyl)sulfonyl]-2,5-
difluoreanilino}ethyl)-5-fluorobenzyl}sulfonyl}propanoate

Ry= 0.25 (2:1;hexanes:ethyl acetate). "H NMR (CDCl) & (ppm): 7.76-7.63 (m, 2H), 7.53-7.41
(m, 2H), 7.71-7.00 (m, 3H), 6.87-6.32 (m, 3H), 6.11-5.81 (m, 2H), 5.63 (m, 1H), 4.81 (br, 1H), 4.59-
423 (m, 1H), 3.94-3.88 (m, 2H), 3.85 (s, 3H), 1.48 (s, 9H), 1.37-1.35 (br, 3H). LC-MS cacld for

QoH;zClF;N;OgSz: 705. Observed : 605 M - BOC).




0O A solution of nmethyl (S)-3-tert-butyldinmethylsiloxy butyrate (35.0 g 151

mml) I n hexane (400 n) was cooled to -78 C. DI BAL-11 (19 nmgusi.Q@ognml
I Min hexanes) was added dropwi se. Stirring was continued for h after

which time water (75 nmL) was cautiously added dropw se, after

WO 00/503%91 PCT/US00/045
237 &

EXAMPLE 472
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[2-(ethylsulfonyl)ethyl]-4-
fluorophenyl}ethyl)benzenesulfonamide

o
7l

F ﬁ\,/
]
. o

N1
s

R¢= 0.28(3:1;hexanes:ethyl acetate). '"H NMR (CDCL) & (ppm): 7.68-7.58 (m, 2H), 7.49-7.48

(m, 2H), 7.05-6.41 (m, 6H), 5.89 (g, 1H), 3.54-3.20(m, 6H), 1.50-1.41 (m, 6H). ). LC-MS calculated
for C,H,;CIF;NO,S, 546; Observed: 242 (M*-303).

EXAMPLE 473.
methyl 3-({2-[2-((1R)-1-{[{(4-chlorophenyl)sulfonyl]-2 S-dlfluoroamhno}ethyl) 5-
ﬂuorophenyl}ethyl}sulfanyl)propanuate

\/\“/ ~
T
R¢=0.33 (6:1;hexanes:ethyl acetate), 'H NMR (CDCl,) & (ppm): 7.67-7.54 (m, 2H), 7.44-7.35

{m, 2H), 7.00-6.28 (m, 6H), 5.93-5.81 (m,1H), 3.68 (s, 3H), 3.40-3.28 9m, 1H), 2.99-2.65 (m, 7H), 1.53
(br 3H). LC-MS cacld for CygH,sCIF;NO,S,: 572. Observed : 269 (M- 303).

O-M=O

EXAMPLE 474
methyl 3-({2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl}-2,5-diflnoroanilino} ethyl)-5-
fluorophenyl] ethyl}sulfonyl)propanoate
o

Fy Yy
Aowavs
R¢=0.50 (2:1;hexanes:ethyl acetate). 'H NMR (CDCl;) § (ppm): 7.72-7.59 (m, 2H), 7.50-7.40

9m, 2H), 7.08-6.42 (m, 6H), 5.97-5.83 (m, 1H), 3.72 (s, 3H), 3.57-3.34 (m, 6H), 2.98(t, 3H), 1.50-1.38
(br, 3H).. LC-MS cacld for CygH,sCIFsNOeS,: 640, Observed : 621 (M'+ H,0 ). _-




addition was conplete stirring was continued at 22 C for 18h. The reaction
was diluted with diethyl ether and then decanted several ti1nmegusipeo3
solvents were renoved to afford (3S)-(I,1 dinmethyl ethyl)dinethylsil oxy
butanal as a clear oil in quantitative yield. "H NWR (CDCl 3) 59.85 (s br,

WO 00/50391 238 PCT/US00/04560

. EXAMELE 475
3-({2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl}-2,5-difluoroanilino}ethyl)-5-
fluorophenyl]ethyl}sulionyE)propansic acid

o O-H
o]

QO
F N-g c
T AV
R¢= 0.48 (10:;DCM:methanoll). 'H NMR (CD,0D) & (ppm): 7.89-7.63 (m, 2H), 7.58-7.51(m,
2H), 7.21-7.00 (m, 3H), 6.89-6.45 (m, 3H), 5.95-5.90(m, 1H), 3.60-3.50 (m, 4H), 3.23-3.22 (m, 2H),

2.91-2.83 (m, 2H), 1.55-1.42 (br, 3H). LC-MS cacld for CysHy;CIF;NO6S,: 589. Observed : 589 (M™).

EXAMPLE 476
methyl ({2-[2-((1R)-1-{[{4-chlorophenyl)sulfonyl]-2,5-diflusroanilino}ethyl)-5-
fluorophenyl]ethyl}sulfinyl)acetate

o o
F s\)’\?

Rr= 0.45 (1:1;hexanes:ethyl acetate). 'H NMR (CDCls) & (ppm): 7.75-7.58 (m,2H), 7.50-7.40
(m, 2H), 7.08-6.88 (m, 3H), 6.88-6.42 (m, 3H), 5.92-5.87 (m,1H), 3.98-3.79 (m overlaps s, 5H), 3.59-
3.21 (m, 4H), 1.49-1.44 (m, 3H). LC-MS cacld for C;sH;,CIFaNOsS,: 574. Observed : 271 (M'-303 ).

EXAMPLE 477
methyt ({2-[2-((1R)-1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanilinc} ethyl)-5-
fluorephenyl]ethyl}sulfanyl)acetate
0

F . S\/‘LO

F NS
R¢= 0.40 (6:1;hexanes:ethyl acetate). *H NMR (CDCly) § (ppm): 7.71-7.58 (m, 2H), 7.48-7.39
(m, 2H), 7.01-6.33 (m, 6H), 5..90 (q, 1H), 3.78 (s, 3H), 3.47-3.45 (in, 3H), 3.00-2:91 (m, 3H), 1,55-1.47
(br, 3H). LC-MS cacld for CpsHa3CIF;NO,S,: 558. Observed : 255 (M- 303).




1H), 4.40-4.51 (m IH), 2.42-2.65 (m 2H), 1.29 (d, 3H, J=6.0Hz), 0.96 (s,

9H), 0.14 (d, 614, J=3Hz). EXAMPLE 32 (trans)1l, 1-di nethyl2f Aygust 2003
S)- (1, 1-di et hyl et hyl ) di met hyl si | oxy- hex-2-enoate, QIBS 0O

WO 60/50391 239 PCT/US00/04560

EXAMPLE 478
methyl ({2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl)-5-
fluorophenyl]ethyl}sulfonyl}acetate

Qi
(o}
F Mg o
s O
R;=0.45 (2:1;hexancs:ethyl acetate). '"H NMR (CDCly) & (ppm1): 7.71-7.61 (m, 2H), 7.51-7.39
(m, 2H), 7.07-6.37 (m, 6H), 5.95-5.89(m, 1H), 4.39-4.34 (m, 1H), 4.15-4.10 (m, 1H), 3.87 (s, 3H),

3.75-3.61 (m, 3H), 3.41-3.31 (m, 1H), 1.51-1.41 (br, 3H). LC-MS cacld for C;sH;;CIFsNO.S,: 590.
Observed : 287 (M'- 303 ).

XAMPLE 479
methyl ({2-[2-((1R}-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoreanilino}ethyl)-5-
fluorophenyllethyl}sulfonyl)acetate

F S/

E N.e
O
R¢=0.30 (10:1;hexanes:ethyl acetate). 'H NMR (CDCl;) 8 (ppm): 7.71-7.57 (m, 2H), 7.44-7.37
(m, 2H), 7.00-6.31 (m, 6H), 5.88 (q, 1H), 3.21-3.09 (m, 1H), 2.83-2.73 {m, 1H), 2.62 (m, 2H), 2.16 (s,
3H), 1.99-1.89 (m, 2H), 1.54 (br, 3H). ). LC-MS calculated for Cy;HyCIFsNQ,S, [M+] 514; Observed:
211 (M*-303). ‘

EXAMPLE 480
N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-{3-(methylsulfanyl)propyl] phenyl} ethyl)-4-

(methylsulfanyl)benzenesulfonamide

F\Ej/\;/\s/
F N‘E—@—s
\Q:F o @
Rr= 0.39 (5:1;hexanes:ethyl acetate). "H NMR (CDCI ) & (ppm): 7.64-7.5b-(m, ;'ZH), 7.23-7.15
(m, 2H), 7.00-6.84 (m, 3H), 6.69-6.33 (m, 3H), 5.88-5.79 (m, 1H), 2.21-3.10(m, 1H), 2.78-2.72 (m,

1HO, 2.61 9t, 2H), 2.4% 9s, 3HO, 2.14 (s, 3H), 1.98-1.90 (m, 2H), 1.54-1.50 (br, 3H). ). LC-MS
calculated for CpsH36F3NO,S; [M+] 525; Observed: 548 (M+Na).




To a solution of (3S)-(1,1-dinethylethyl)dinethylsiloxy butanal (24.0 g 121
mml ), in dichloronethane (400 nL) at 0 C was added tert- Mh@%ﬁtzooa
car bonyl net hyI ene triphenyl phosphorane 21 August 2003 WD 00/ 50
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EXAMPLE. 481
4-chloroe-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluore-2-f3-
(methylsulfonyl)propyl|phenyl}ethyl)benzenesulfonamide

SO0 |
\C[“ g—@—
R¢= 0.19 (2:1;hexanes:ethyl acetate). 'H NMR (CDCls) § (ppm): 7.73-7.59 (m, 2H), 7.51-7.41

{m, 2H), 7.05-6.30-(m, 6H), 5.91 (g, 1H), 3.24-3.03 (m, 4H), 2.98 (s, 3H), 2.27-2.23 (m, 2H), 1.45 (d,
3H). LC-MS calculated for C,sH,CIF;NQ,S,; [M+] 546; Observed: 243 (M’-303).

O

EXA 2
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(ethylsulfanyl)propyl}-4-
fluorophenyl}ethyl)benzenesulfonamide

Fm\sf\
O
R¢= 0.31(10:1;hexanes:ethyl acetate). "H NMR (CDCls) 8 (ppm): 7.68-7.54 (m, 2H), 7.44-7.38
(m, 2H), 7.00-6.28 (m, 6H), 5.87 (q, 1H), 3.22-3.08 (m, 1H), 2.82-2.53 (m, 5H), 1.98-1.86 (m, 2H),

1.55 (br, 3H), 1.30 (t, 3H). LC-MS calculated for CasH,sCIF;NO,S, [M+] 528; Observed: 225 (M-
303).

EXAMPLE 483
4-chloro-N-(2,5-difluorophenyl}-N-((1R)-1-{2-[3-(etlkrylsulfonyl)propyl]-4-

finorophenyl}ethyl)benzenesulfonamide

Fuls ES?/\

o]
F N..; a
CLED-
R¢= 0.45(2:1;hexanes:ethy! acetate). 'H NMR (CDCls) & (ppm): 7.71-7.60 (m, 2EI), 7.52-7.40

(m, 2H), 7.01-6.31(m, 6H), 5.90 (g, 1H), 3.22-2.87 (m, 6H), 2.33-2.19 (m, 2H), 1.45-1.40 (m, 6H). LC-
MS calculated for CysHysCIF,NQ,S; [M+] 560; Observed: 257 (M'-303),




PCT/ USO0/ 04560 (50.0 g, 133 mmol ). Stirring was continued for 2h after
which time the reaction was concentrated and the resulting Qudustasos
purified by silica gel chromatogrphy (5% ethyl acetate / Hexane) to afford
(trans) 1, 1-di met hyl et hyl - (55) - (1, 1- di et hyl et hyi ) di net hyl si | oxy- hex- 2- cnoat
e as aclear_ ail in 93%
WO 00/50391 ' 241 PCT/US00/04560
EXAMPLE 484
N-(2,5-difluorephenyl)}-4-{ethylsulfanyl)-N-((1R)-1-{2-[3-(ethylsulfanyl)propy}]-4-

fluorophenyl}ethylibenzenesulfonamide

feoRn
o]
OO
SRS
Rr= 0.49 (5:1;hexanes:ethyl acetate). 'H NMR (CDCL,) & (ppm) : 7.68-7.50 (m, 2H), 7.29-
7.21{m, 2H0, 7.04-6.33 (m, 6H), 5.88-5.76 (m, 1H), 3.21-3.11 9m, 1HO, 2.98 9q, 2H0, 2.83-2.71 (m,

1H), 2.68-2.56 (m overlaps g, 4H), 1.95-1.93 9m, 2H), 1.52-1.49 (br, 3HO, 1.33 (t, 3H), 1.27 {t, 3H).
LC-MS cacld for CxyH3oF3NO,8,: 553. Observed : 576 (M +Na ).

EXAMPLE 485
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-({3-]2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino}ethyl)-5-fluorephenyi]propyl}sulfanyl}propanoate
o
TR
NHBoc
F N3 [v]
| O )
R;= 0.50 (3:1;hexanes:ethyl acetate). 'H NMR (CDCly) & (ppm): 7.71-7.58 (m, 2H), 7.45-7.40
(m, 2H), 7.00-6.45 (m, 6H}, 5.87 (g, 1H), 4.45-5.40 (br, 1H), 4.61 (br, 1H), 3.78, 3.76 (s, rotomers,
3H), 3.30-3.00 (m, 3H), 2.81-2.65 (m, 3H), 1.94-1.88 (m, 2H), 1.52-1.38 (br overlaps s, 12H). LC-MS
cacld for ngHgﬁCngNZOsSzl 701. Observed : 398 M-303 )

=0

7]

EXAMPLE 486
methy! (2ZR)-2-[(text-butoxycarbonyl)amino]-3-({3-[2-((1R)-1-{[(4-chlorophenyD)sulfonyl]-2,5-
difluoreanilino}ethyl)-5-flucrophenyl]propyl}sulfenyl)propanoate

o]

o]
Vd
F :s: o
O  HHBoc
(]
N.w
Lo
n
E o)

Ry= 0.38 (2:1; hexanes:ethyl acetate). 'H NMR (CDCls) 8 (ppm): 7.71-7.61 (m,2H), 7.50-7.41
(m, 2H), 7.11-6.49 (m, 6H), 5.89 (g, 1H), 5.71 (br, 1H), 3.81, 3.79 (s, rotomers, 3H), 3.74-3.70 (m,2H),
3.24-3.20 9m, 3H), 2,91 (br, 1H), 2.28-2.17 (m, 2HO, 1.45-1.45 (br overlaps s, 12H). LC-MS cacld for
CaaH36CIF;N20;S;: 733. Observed : 633 (M -Boc ).




yield. 'H NWR (CDCl3) 56.79-6.90 (m 114) 5.75 (d,'H, J=15.6Hz), 3.85-3.87

(m IH, 2.26-2.32 (m 2H), 1.47 (s, 9H), 1.15 (d, 3H J=f Rldst 26090 (s,
9H),"'0.06 (s, 6H). EXAWMPLE 33 1, 1-dinethylethyl-b
utyl -(5S)-(1, 1-di net hyl et hyl ) di net hyl si | oxy- hexa noat e,

WO 00/50391 PCT/US00/04560
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EXAMPLE 487
methyl (2R)-2-amino-3-({3-[2-((1R)-1-{}{4-chlorophenylsulfonyl]-2,5-diflueroaniline} ethyl)-5-
finorophenyllpropyl}sulfonyl)propanoate hydrochloride

Re= 0.43 (2:1; hexanes:ethyl acetate). 'H NMR (CD;0D) & (ppm): 7.81-7.51 (m, 4H), 7.70-
6.85 (m, 4H), 6.66-6.45 (m, 2H), 5.94-5.89 (m, 1H), 4.2 9br, 1H), 3.76-2.92 (s overalaps m, 9H), 2.21-
2.11 (m, 2H), 1.51-1.46 (br, 3H). LC-MS cacld for CpyHsCIF;N20,S,: 632. Observed : 633 (MH" ).

XAM 488
4~chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-[4-
(methyisulfanyD)butyl]phenyl}ethyl)benzenesuifonamide

F S~

F. NS
T
Re=0.33 (9:1;hexanes:ethyl acetate). '"H NMR (CDCl;) & (ppm): 7.67-7.57 (m, 2H), 7.43-7.37
(m, 2H), 7.02-6.312 (m, 6H), 5.86 (q, 1H), 3.1 (br, 1H), 2.70-2.59 (m, 3H), 2.14 (5, 3H), 1.77-1.75 (m,
4H), 1.55-1.53 (br, 3H), LC-MS cacld for C,sHysCIF;NO,S,; @ 528. Observed : 225 (M* - 303 ).

EXAMPLFE 489
4-chloro-N-(2,5-difluerophenyl)-N-((1R)-1-{4-fluoro-2-[4-
(methyisulfonylybutyllphenyl}ethyl)benzenesulfonamide

1
T

a -

R¢=0.52 (1:1;hexanes:ethyl acetate). "H NMR (CDCly) § (ppm): 7.70-7.62 (m, 2H), 7.49-7.38
(m, 2H), 7.02-6.24 (m, 6H), 5.88 (q, 1H), 3.30-3.07 (m, 3H), 2.96 (s, 3H), 2.88-2.70 (m, 1H), 2.10-1.86
(m, 4H), 1.52 (d, 3H). LC-MS cacld for C;sHsCIFsNO,S; : 560. Observed : 578 M + H,0).

EXAMELE 490
4-chlore-N-(2,5-difluerophenyl)-N-((1R)-1-{2-[4-(ethylsulfanyD)butyl]-4-

fluorophenyl}ethyl}benzenesulfonamide

J




QIBS 0 A suspensi on of
(trans)tert-butyl-(5S)-tert-butyldi methylsiloxy-hex-2-enoatea(g3t 2068 111
mmol ), 10% Pd/C (5 g), in ethanol (250 nL), was hydrogenated at 45 psi for
| h. The catalyst was filtered off and the filtrate was concentrated to
afford 1, 1-di net hyl et hyl - butyl -(5S)-(1, 1-
WO 00750391 PCT/US00/04560
243
R;= 0.33 (9:1;hexanes:ethyl acetate). 'H NMR (CDCLy) § (ppm):7.68-7.58 (m, 2H), 7.45-7.38
(m, 2H), 6.99-6.31 (m, 6H), 5.85 (g, 1H), 3.1 (br, 1H), 2,70-2,61 (m, 3H), 2.57 (g, 2H), 1.78-1.73 (m,
2H), 1.53 (br, 3H), 1.28 (t, 3H). LC-MS cacld for Cy¢H;;CIFsNO,S; : 542. Observed : 239 (M - 303 ).

EXAMPLE 491
4-chloro-N-(2,5-difluorophenyl)-N-((1R})-1-{2-[4-(ethylsulfony)butyl]-4-

fluorophenyl}ethyl)benzenesulfonamide

F ﬁ\/
oo
0
F Neg @
T
R¢= 0.14 (3:1;hexanes:ethyl acetate). "H NMR (CDCly) 8 (ppm): 7.71-7.63 (m, 2H), 7.48-7.36

(m, 2H), 7.02-6.31 (m, 6H), 5.87 (g, 1H), 3.31-3.22 (m, 3H), 3.06 (q, 2H), 2.17-1.67 (m, 4H), 1.48 (d,
3H), 141 (t, 3H). LC-MS cacld for CpeHyCIF;NO,S, : 574. Observed : 592 (M” + H,0).’

EXAMPLE 492

Numerous compounds according to the invention can be prepared employing the general
scheme set forth in SCHEME 492.




di met hyl et hyl ) di met hyl si | oxy- hexanoate as a white wax in quantitative
yield. "H NWR (CDC1l3) 53.72- 3.84 (m 1H), 2.20 (t, 2H, J=n t 20dgPH0- 1. 74
(m 2H), 1.35-1.70 (m 4H), 1.44 (s, 9H), 1.35 (d, 3H, J=6.0Hz), 0.88 (s,
OH), 0.10 (s,.6H). EXAMPLE 34
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F
F

5-10% racemization

70-90% yield
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1-di et hyl et hyl (5S)-5-hydroxyhexanoate 4H O A sol uti on of

, 1-di met hyl et hyl - (55) - (1, | - di et hyl et hyl ) di met hyl si | oxy- hexag@at godd9. 0 g,
3.0 mol) in THE (250 nL) was treated with tetrabutyl ammoni um fl uoride (94
m., 94 mol, IMin

1
1
6
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In an oven-dried two necked 100 mL round bottorn flask under a vigorous stteam of Ar was
placed a solution of (R}- Oxazaborolidine in foluene (5.5 mL 1.27 M, 7 mmol, Strem) . To this solution
was slo';vly added BH,.Me,S solution (8.3 mL, 83 mmol, 10.0 M, Aldrich). The reaction mixture was
then cooled to —20°C and neat ketone (30.0 g, 138 mmol, Marshalton) was added through a syringe
pump over a period of 4-5 h while keeping the bath temperature at —20°C. After the addition was
complete the reaction mixture was allowed to stir at ~20°C until the reaction was complete by GC
(about 2 h}. The reaction mixiure was then carefully quenched by adding to pre—.cooled methanol
{-20°C,) and stirred for 1 h. The reaction mixture was then concentrated under reduced pressure and the
crude product was purified by filration through silica gel by eluting with 10:1-6:1 hexanes:ethy] acetate
to separate the product from the catalyst. Isolated quantitative yield of the product. Ry (10:1
hexanes:ethyl acetate) 0.32. "H NMR (CDCly) § 7.60-7.57 (dd, 1K), 7.27-7.31 (m, 2H), 7.19—7.00 (m,
IH), 5.30-5.17 (dq, 1H), 1.99 (s, 1H), 1.49 (d, 3H).

Ethyl vinylacetate (27.98 g, 218.3 mmol) was dissolved in 100 mL of dry THF, in an oven
dried flask. The flask was cooled in an ice bath and a solution of 9-BBN (0.5 M, 437ml., 218.5 mmol,
Aldrich) was added over a period of 1 h. The reaction mixture was allowed to stir at room temperature
for 8 h and then added K,CO; (70.0 g, 506 mmol), DMF (700 mL), alcohol (40 g, 182 mmol)} and
PACl,dppf (4.0 g, 2.7 mol%, Aldrich). The reaction mixture was heated to 60°C for 21 h at which time
TEC shows complete consumption of the alcohol. The reaction mixfure was then cooled to room
temperature, filtered through cclite and concentrated. The crude reaction mixture was purified by
chromatography over Si0; (1 .0 Kg of S$i0,, 5:1 hexanes:ethyl acetate) to isolate 37 g of paie yellow oil
(95 % pure). '"H NMR (CDCL) & 7.52-7.50 (dd, 1H), 6.96-6.82 (m, 3H}, 5.15-5.11 (br q, 1H), 4.13-
4.06 (g, 2H), 2.75-2.63 (m, 2H), 2.35 (t, 2H), 1.93 (p, 2H), 1.48 (d, 3H), 1.23 (t, 3H).

EXAMPLE 493
ethyl 4~{2—((1R)-1-{[(4-chlorop.henyl)sulfonyl]-2,5-diﬂuoroani]ino}ethyl)—S-
fluorophenyl]butancate

To a solution of PPh; (41.2 g, 157 mmol, Aldrich), in 180 mL of dry toluene was added solid
sulfonamide 1 (47.6 g, 157 mmol). The solufion was stired at room temperature for 30 min
- (sulfonamide dissolves only pértially) and cooled to 0°C in an ice-bath. Neat DEAD (24.7 mL, 157
mmol, Aldrich) was slowly added to ihe reaction mixture. The sulfonamide dissolves as the addition of
DEAD progresses. After the addition was over, the reaction mixture was allowed to warm to room
temperature and a solution of the alcohol (37 g, 131 mmol) in 80 mL of dry toluene was added through
a syringe pump over a period of 5 h. The reaction mixture was then allowed to stir at room temperature
until TLC shows complete consumption of starting material (21 h). The reaction mixture was then
concentrated under reduced pressure. The phosphine oxide was crystallized from 6:1 hexanes:ethyl

acetate and the mother liquor was concentrated and purified by chromatography (7:1 hexanes:ethyl




THF) at 0 C. The reaction mxture was allowed to warmto 22 C, and stirring
was continued for 18h. The reaction m xture was diluted vatRydglisebdnd

ether, washed with water, and dried over MgpSO4. Silica gel chromatography
(20% et hyl acet at e/ hexane) of the concentrate produced 1, 1-dinethyl et hyl
(5S)-5- hydroxyhexanoate in 89%yvyield. "H NWR (CDCl 3) 53.74-3.86 (m 1H),

2.32 (t, 2HyodukosbHz) . 1.60- " PCT/US00/04560

acetate) to isolate 51 g of product as pale yellow oil. Ry {10:1 hexanes:ethyl acetate) 0.33 'H NMR
(CDCly) 87.65-7.58 (m, 2H), 7.41-7.39 (m, 2H), 7.15-6.31(m, 6H), 5.82 (q, 1H), 4.16 (q, 2H), 3.10 (m,
1H), 2.68 (m, 1H), 2.4 (1, 2H), 1.93 (m, 2H), 1.52-1.45 (br 3H), 1.45 (t, 3H).

EXAMELE 494
4-[2-((1R)-1-{[(4-chierophenyl)sulfonyi}-2,5-difluoroaniline }ethyl)-5-fluorephenyl]butanocic acid

A solution of the ester (48 g, in 700 mL of methanol) was cooled to 0°C and 230 mL of LiOH
solution (10.2 g of LiOH in 230 mL of water) was added slowly. The reaction mixture tummed turbid,
and a_palc yellow precipitate separates. The reaction“ mixture was mechanically stirred at 0 °C for | h
and at room temperature for 2 h. The reaction mixture was then cooled to 0 °C and carefully adjusted to
pH1 with 6 N HCl. Exiracted the product with 4 x 250 mL of ethyl acetate, washed the ethyl acetate
solution with dilute brine (3 x 200 mL), dried the organic layer with MgSQ,, filtered and concentrated
to yield crude product. The crude product was purified by Si0O, chromatography (1:1 hexanes-ethyl
acetate) and the product was recrystallized from 4:1 hexanes:ethyl acetate (10 mL/g) to >98% ee. R¢
(10:4 hexanes:ethy! acetate) 0.15. 'H NMR (CDCL) 5.66-7.59 (m, 2H), 7.43-7.40 (m, 2H), 6.99-6.33
(m, 6H), 5.85 (g, 1H), 3.15-3.11(m, 1H}, 2.78-2.68 (m, 1H), 2.54 (t, 2H}, 2.02 (m, 2H), 1.54-1.52 (br 4,
3H).

EXAMPLE 495

F.. ‘N
F OH . F c Amines R
oxalyl chloride : o
w DCM, Calalytic DMF m Solid phase scavengers mﬁ/\(
e —r———
g g ’ N‘“_@‘
Ao &V o T
H
. 0 F (o] F

Using the scheme outlined in the preparative scheme in this example, the of Examples 436-503 B

ompounds were prepared.
EXAMPLE 496
4—[2—((1R)—1-{[(4—chlorophenyl)sulfonyl]-Z,S-diﬂuaroanilino}ethyl)QS-ﬂuorophenyl]-N-
cyclohexylbutanamide

Fmﬁ\o




1.74 (m 2H), 1.57 (s, |H OH), 1.44-1.48 (m 2H),1.45 (s, 9H), 1.20 (d,
3H, J=6.OHz). 21 August 2003 WD 00/50391 31 PCT/ US00/ 0456021 August 2003
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R;=0.39 (2:1 hexanes:ethyl acetate) 'H NMR (300 MHz, CDCl;) & (ppm): 7.70-7.59 (m, 2H),
7.47-741 (m, 2H), 7.01-6.32 (m, 6H), 5.92-5.85 (q, 1H), 5.62 (br, 1H), 3.86-3.74 (m, 1H), 3.12-3.03
(m, 1H), 2.80-2.70 (m, 1H), 2.38-2.28 (m, 2H), 2.01-1.92 (br, 4H), 1.73-1.07 (m, 11H). LC-MS
caleulated for CspH3,CIF3N;O5S [MH+] 593; Observed: 290 (MH'-303).

EXAMPLE 497
4-12-((1R)-1-{[(4-chlorophenyi)sulfonyl}-2,5-difluoroanilino}ethyl)-5-fluorophenyl]-N,N-
diethylbutanamide

(
F N~
oY
0
F M-S o
106 2%
R¢= 0.35 (2:1 hexanes:ethy! acetate) 'H NMR (300MHz CDCl;) & (ppm) : 7.70-7.61 {m, 2H),
7.45-7.43 (br, 2H), 7.00-6.32 (br, 6H), 5.93-5.87 (q, 1H), 3.46-3.32 (m, 4H), 3.18-3.11 (m, 1H), 2.75-

270 (m, 1H), 2.51-2.46 (t, 2H) 2.05-1.95 (m, 2H), 1.51-1.49 (br, 3H), 1.26-1.12 (m, 6H). LC-MS
calculated for CpHyCIF;N, 0,8 [ME+] 567; Observed: 567.

EXAMPLE 498
4+[2-((1R)-1-{[(4-chlorophenyi)sulfonyl]-2,5-difluoroanilino}ethyl)-5-fluorophenyl]-N-
methylbutanamide '

¢ R
oY
F. N, a
106 2%
R¢=0.17 (1:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCl;) 8: 7.71-7.60 (m, 2H), 7.48-
741 (m, 2H), 7.00-6.30 (m, 6H), 5.93-5.86 (q, 1H), 5.80 (br, 1H), 3.13-3.03 (m, 1H), 2.85-2.74 (m,

4H), 2.40-2.35 (t, 2H), 2.02 (br, 2H), 1.50-1.47 (br, 3H). LC-MS calculated for C,sH;,CIF;N,0,:8
{MH+] 525; Observed: MH-303.

{7 la]

EXAMPLE 499
4-[2-((1R)-1-{[(4-chlorophenyDsulfonyl]-2,5-difluoreanilino}ethyl)-5-fluorophenyl]-N-
ethylbutanamide

I/
F NH
oY
0
F Meg cl
-
Ry=0.31 (1:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCl;) 8: 7.70-7.60 (m, 2H), 7.48-
7.41 (m, 2H), 7.00-6.31 (m, 6H), 5.93-5.86 (q, 1H), 5.73 (br, 1H}, 3.38-3.28 {m, 2H), 3.13-3.03 (m,




EXAMPLE 35
1, 1-di net hyl et hyl (5R) -5-[ (2, 5-di chl orophenyl ) - [ (4-chl or ophenxligwsubd@ny! ] - am
i no] hexanoate Cl

WO 00/50391 248 PCT/US00/04560

1H), 2.78-2.73 {m, 1H), 2.38-2.33 (t, 2H), 2.02-2.01 (br, 2H), 1.50-1.47 (br, 3H), 1.18-1.13 (¢, 3H).
LC-MS calculated for CpsHasCIF;N,0,8 [MEI+] 539; Observed: MH-303.

EXAMPLE 500
4-[2-((1R)-1-{[(4-chiorophenyl}sulfonyl]-2,5-difluoreanilino}ethyl)-5-fluorophenyl}-N,N-
dipropylbutanamide

(\
F N~
Y
O
66
Ry= 0.46 (3:1 hexanes:ethyl acetate} 'H NMR (300MHz CDCl;) &: 7.70-7.61 (m, 2H), 7.45-
7.43 (§n, 2H), 7.00-6.31 (m, 6H), 5.93-5.86 (q, 1H), 3.34-3.11 (m, 5H)}, 2.75-2.70 (m, 1H), 2.51-2.46 (¢,

2H), 2.04-1.97 (m, 2H), 1.65-1.49 (m, 7H), 0.95-0.88 (m, 6H). LC-MS calculated for C3oH34CIF3N,0:8
[MH+] 595; Observed: 595.

S B el

o]

E LE 501
4-chloro-N-(2,5-difluorophenyl)-N-({1R}-1-{4-fluoro-2-{4-oxo-4-(1-
piperidinyl)butyl]phenyl}ethyl)benzenesulfonamide

oY
0
F N‘g <l
166 2%
R;=0.31 (2:1 hexanes:ethyl acetate} 'H NMR (300MHz CDCly) & 7.70-7.60 (m, 2H), 7.46-
7.43 (m, 2H), 7.00-6.32 (m, 6H), 5.92-5.85 (q, 1H), 3.62-3.58 (t, 2H), 3.47-3.43 (1, 2H), 3.15-3.11(m,

1H), 2.78-2.68 (m, 1H), 2.52-2.47 (t, 2H), 2.03-1.93 (m, 2H), 1.66-1.49 {m, 9H). LC-MS calculated for
CyoH36CIFsN,058 [MHA] 579; Observed: 579.

XAMP 2
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-{4-0x0-4-(4-
thiomorp_holinyl)butyl]phenyl}ethyl)benzenesulfonamide _

s
‘ (I
oY
(s}
F N-g al
(S6 ¥

R¢= 0.38 (2:1 hexanes:ethyl acetate) 'H NMR (300MHz CDCly) 8: 7.70-7.60 (m, 2H), 7.47-
740 {m, 2H), 7.01-6.31 (m, 6H), 5.94-5.87 (q, 1H), 3.94-3.91 (t, 2H), 3.81-3.78 (t, 2H), 3.12-3.10 (m,

1H), 2.84-2.71 (m, 1H), 2.65-2.64 (br, 4H), 2.53-2.49 (t, 2H), 2.06-1.96 (m, 2H), 1.49-1.47 (br, 3H).
L.C-MS calculated for CyeHCIF;N; 058, [MH+] 597, Observed 597.
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EXAMELE 503
4-chloro-N-(2,5-difluerophenyl}-N-((1R)-1-{4-fluoro-2-[4-(4-
thiomorpholinylsulfonybutyl]phenyl}ethybenzenesulfonamide

Ry= 0.46 (1:1 hexanes:ethyl acetate) "H NMR (300MHz CDCl;) &; 7.71-7.59 (m, 2H}, 7.51-
7.41 (m, 2H), 7.07-6.29 (m, 6H}, 5.96-5.94 (br, 1H), 4.14-4.04 (d, 4H), 3.07-2.83 {m, 6H), 2.64-2.59 (4,
2H), 2.08-2.03 (m, 2H), 1.44-1.42 (d, 3H). LC-MS calculated for CyHyCIF;N,058, [MH+] 629;
Observed: MIH-303.

EXAMPLE, 504

General Procedure for the synthesis of amine oxides
The free base (0.5g ) was dissolved in methanol (5 mL) and 30% H,0, in water (5 mL) was
added. The mixture was stirred at room temperature for 14 h then concentrated under reduced pressure.
The resulting crude product was purified by chromatography on SiQ, to yield the desired N-oxide
product in >90% yield.
Using the preparative scheme described in the previous example, the following compounds

were prepared.

EXAMPLE 505
4-chloro-N-{2-]3-(1-hydroxy-1lambda~5~piperidin-1-yl)propexy]benzyl}-N-
phenylbenzenesulfonamide

Re=0.15 (1% tricthylamine/5% methanol/ethyl acetate) 'H NMR (300 MHz, CDCl;) § (ppm):
7.55 (m, 4H), 7.21 (m, 4H), 6.78 (m, 4H), 6.60 (m, 1H), 4.74 (s, 2H), 4.53 (i, 2H), 4.19 (m, 4H), 3.53
{t, 2H), 2.67 (m, 2H), 2.35 (m, 2H), 1.87-1.27 (m, 4H). °C NMR (75 MHz, CDCL;) § (ppm): 156.9,
139.6, 137.2, 136.0, 131.9, 130.1, 129.4, 129.0, 128.9, 128.8, 128.5, 121.5, 120.2, 110.7, 66.5, 64.6,
63.6,51.3,29.7, 22.1, 21.3, 20.3 . ESI calculated for C;7H,,CIN,0,S {MH+] 515; Observed: 515.

EXAMPLE 506
4-chloro-N-(2,5-dichlorophenyl)-N-{2-{3-(1-oxido-1-
piperidinyljpropoxy]benzyl}benzenesulfonamide

R; = 0.42 (10% methanol/DCM) 'H NMR (300 MHz, CDCl;) § (ppm): 7.64-7.51 (m, 4H),
7.26-7.14 (m, 4H,), 6.81-6.03 (m, 3H), 4.97-4.80 (dd, 2H), 4.47-4.17 (m, 6H), 3.45 (m, 2H), 2.64 {m,
2H), 2.28 (m, 2H), 1.86 (m, 3H), 1.49 (m, 1H). °C NMR (75 MHz, CDCl,) § (ppm): 157.3, 140.3,
137.3, 135.8, 134.1, 132.8, 132.4, 131.8, 131.6, 131.0, 130.5, 129.9, 129.3, 121.2, 120.8, 111.2, 66.9,
65.1, 64.6, 63.5, 50.42, 22.5, 21.6, 20.7.




To a solution 2,5-dichloro-N[(4-chlorophenyl)]am no] phenyl)sul fonam de
(2.42 g, 7.20 mol), triphenyl phosphine (3.70 g, 14.4 mdl Augusti2003

1, 1- di met hyl et hyl (5S) - 5- hydr oxyhexanoate (2.70 g, 14.4 mmol) in THE (100

m.) was added dii sopropyl azodi carboxylate (2.51 g, 14.4 mmol) dropw se

at

0 C under nitrogen. The reaction mxture was allowed to warmto 22 Cwth
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EXAMELE 507
4-chloro-N-(2,5-difluerophenyl)-N-{2-[3-(1-oxido-1-
pyrrolidinyl)propoxy]benzyl}benzenesulfonamide

R¢=0.38 (9% methanol/DCM) 'H NMR (500 MHz, CDs0D) § (ppm): 7.69-7.61 (m, 4H), 7.18
(m, 1H), 7.01-6.89 (m, 4H), 6.77-6. 67 (m, 2H), 4.13 (t, 2H), 3.81 (m, 2H), 3.64-3.48 (m, 4H), 2.52-
2.33 (m, 4H), 2.09 (m, 2H). ®C NMR (125 MHz, CD;OD) & (ppm): 160.4, 159.1, 158.7, 158.4, 157.1,
140.9, 138.5, 132.8, 131.4, 1308, 130.5, 127.6, 123.5, 121.4, 120.1, 119.9, 118.5, 1184, 118.4, 118.3,
118.2, 118.1, 112.3, 69.1, 66.8, 66.4, 51.0, 25.6, 22.7. ESI calculated for C;sH;,CIF;N,0,S [MH+] 537,
Observed: 537.

EXAMPLE 508
4-chlore-N-(2,5-difluorophenyl)-N-{2-[3-(1,1,4-trioxido-4-
thiomorpholinyl)propoxylbenzyl}benzenesulfonamide 7

R¢=0.53 (9% methanol/DCM) 'H NMR (300 MHz, CDClL;) § (ppm): 7.65-7.48 (m, 4H), 7.32-
7.16 (m, 1H), 6.91-6.58 (m, 6H), 4.78 (s, 2H), 4.39-3.92 (m; 8H), 3.65 (m, 2H), 2.96 (m, 2H), 2.64 (m,
2H), C NMR (75 MHz, CDCLy) § (ppm): 159.3, 157.9, 156.9, 156.1, 154.5, 139.7,-136.6, 131.4,
130.3, 1294, 128.7, 1257, 125.6, 1254, 121.5, 120.4, 118.9, 1185, 117.2, 117.1, 117.0, 116.9, 116.8,
116.7, 110.8, 694, 65.5, 63.4, 50.0, 46.3, 23.0. ESI calculated for CyH,CIF,06S,N; [MH+] 601;
Observed: 601. | |

EXAMPLE 509
4-chloro-N-(2,5-difluerophenyl)-N-{2-[3-(1-oxido-1-
piperidinyl)propoxy]benzyl}benzenesulfonamide

R¢= 0.45 (9% methanol/DCM) 'H NMR (300 MHz, CD;OD) & (ppm): 7.68-7.54 (m, 4H),
7.23-6.67 (m, 6H), 6.29-6.22 (m, 2H), 4.26 (m, 2H), 3.70-3.48 (m, 4H), 3.06 (m, 2H), 2.41 (m, 2H),
2.01-1 51 (m, 9H). C NMR (75 Mz, CD;GD) & (ppm): 158.9 (dd), 157.2, 155.6, (dd), 140.2, 137.0,
131.8, 130.8, 1299, 129.1, 125.7 {dd}, 121.5, 120.7, 118.8 (d), 117.7, (1), 11.4 (t), 111.2, 66.8, 65.0,
64.5, 50.6, 22.5, 21.6, 20.7. ESI calculated for CyyH3CIF,N,(0,S [MH+] 551; Observed: 551.

EXAMPLE 518 .
4-chloro-N-{2-[3-(diethylnitreryl)propoxy]benzyl}-N-(2,5-difluorophenyl)benzenesulfonamide
R,= 0.49 (9 % methanol in DCM), "H NMR (300 MHz, CD;0D) & (bm) (d, 21, 7.61 (4, 2H),
7.19 {1, 1H), 7.02-6.99 (m, 2H), 6.95 (d, 1H), 6.89 (d, 1H), 6.78-6.70 (m, 2H), 4.83 (s, 2H), 4.12 (1,
2HO, 3.69-3.66 (m, 2H), 3.44-3.40 (m, 4H), 2.37-2.34 (m, 2H), 1.37 (t, 6H). MS calculated for
CasHaoCIF,N;0,S: 539; Observed: 539.




18h. The reaction mxture was diluted with ethyl acetate then washed with
water, brine and dried over MSO. Silica gel chronmatogradhfudusd26e3 hyl
acet at e/ hexane) of the concentrate produced 1, 1-

di met hyl et hyl (5R) - 5-[ (2, 5-di chl orophenyl ) -[ (4-chl orophenyl ) sul f onyl ] - am no]
hexanoate in 60%yield. EXAMPLE 36 -
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EXAMPLE 511
General Procedure for the synthesis of guaternary amunonium compounds
The free base was dissolved in DCM (2 mL/mmol) and excess of Mel (4.0 eq) was added. The
reaction mixture was stirred at room temperature for 1 h then concentrated under reduced pressure to

give pure quaternary ammonium compounds.

XAMPLE 512
1-{3-[2-({{(4-chlorophenyl)sulfonyl]-2,5-difiuoroanilino} methylyphenoxylpropyl}-1-
methylpiperidinium iodide

- R¢= 0.42 (3:1:1 n-BuOH/H,0/AcOH) 'H NMR (300 MHz, CD;OD) & (ppm): 7.69-7.57 (m,
4H), 7.18-6.59 (m, 7H), 4.80 (s, 2H), 4.16 (t, 2H), 3.88 (m, 2H), 3.59 (m, 4H), 3.18 (s, 2H), 2.37 {m,
2H), 1.93-1.60 (m, 6H}.

EXAMPLE 513
1-{3-{2-({2,5-dichloro{(4-chlorophenyl)sulfonyl]anilino} methyl)phenoxy] propyl}-1-
methylpiperidinium iodide

R;= 0.32 (10:1;DCM:methanol). '"H NMR (300 MHz, CD;0D) & (ppm):7.74-7.63 (m, 4H),
7.28-7.18 (m, 3H), 6.93 (d,1H), 6.86 (d, 1H), 6.75 (dd, 1H), 6.64 (dt, 1H), 5.13 (d, 1H), 4.67 (d, 1H),
4.27-4.26 (m, 1H), 4.11-4.02 (m, 2H), 3.86-3.79 (m, 1H), 3.52 {br m, 4H), 3.22 9s, 3H), 2.40- (br m,
2H), 1.99-1.64 (m, 6H). MS ESI calculated for CygH;,CLIN;O5S: 581, Observed : 581.

EXAMPLE 514

Compounds of the present invention can be prepared using the following general schemes.

In Schemes 514a, 514b and 514c, R' is halogen, methyloxytetrahydropyranyl, or a
methyloxyacyl moiety such as -CH,OQAc. R? is hydrogen or halogen; R® is hydrogen, halogen or
substituted or unsubstituted alkyl; R* and R® are substituted or unsubstituted hydrocarbyl, substituted or

unsubstituted heterocycle optionally having one or more double bonds, alkoxy, ether, ester, amide, RS
is substituted or unsubstitued hydrocarbyl, or substituted or unsubstituted heterocycle optionally having
one or more double bonds; n is an integer from 1 up to 4, and Z is heterocycle optionally having one or

more double bonds.

Scheme 514a illustrates a general process and shows the production of chiral compounds of a

key intermediate of Formula IL.
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Scheme 514a
Synthesis of Intermediate I1
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The Scheme 514a process begins with reduction of 2,5-disubstituted-nitrobenzene (III) to the
corresponding substituted aniline (IV) which is reacted with an R*-substituted benzenesulfony! halide to
provide intermediate (V). Treatment of (V) with (S)-4-[[dimethyl( 1,1-dimethylethyl)silyljoxy]-2-
alkanol gives compound VII which is converted, in turn, to the corresponding aicohol {VII} and then to
the hatide (I) with bromide being the preferred halide.

Scheme 514b illustrates several methods of producing some of the Formula I produets; i.e.,
when R' is halogen, -CH;O-2-tetrahydropyran or -CH,OAc.




1.40 nmol ) was treated with a 50% solution of trifluoroacetic acid
3h the reaction was dil 2t Adgwétt2ho3

(700 g,
brine and dried over MySO4.

I n dichloronmethane (20 nL). After
di chl oronet hane then washed wth water,
Concentration-under reduced pressure
af f orded(5R) - 5- h(sz 5-di chl orophenyl ][ (4
chl or opheny %’E( %’nyl ] - am no] hexanoi @sacid in quantiti at iP\Fg"{?P%?“a‘S.BI\/B (ESI),
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In Scheme 514b, products; {Ia) can be obtained starting with intermediate compound (II).
Products (Ia) can be formed directly from intermediate compound (I} by reaction with nucleophilic

heterocyclics. Alternatively, intermediate compound (I) can be converted into compounds (X and XI),
which can then be used to produce products (Ia) as shown in Scheme 2.

CILO—PG
RZ’@

Scheme 514c shows preparation of Formula I products wherein R is -CH,OH.

’©:CH10H
& + - =
N_\ z OTor KO - R N z
S0, S0
@z (CHz)n/ 2 (CHz)n/
R3? R
Ia: PG = OAc, OTHP Ib
In Scheme 514c, cleavage of acetyl or tetrahydropyran groups from compounds of Formula Ia
provide Formula Ib products wherein R' is -CH,OH.

EXAMPLE 515
In the following examples, intermediate alcohols were prepared via a Mitsunobu reaction
by HF deprotection as described herein.

between a secondary sulfonamide and a commercially available TBDMS protected chiral diol, followed

4-chloro-N—(Z,S-diﬂuorophenyl)-N—[(R)—1-methyl—2—hydroxyethyl]benzenesulfonamide

Cl
MS (ESH+), 362 (M+ID)*,

Yield=70%; Colorless viscous oil: IR (neat, CHCl3) 1504, 1346, 1164, 1093, 755, 625 cml;




EXAMPLE 37 4-chloro-N(2, 5-di chl orophenyl)-N-[5-(1 R)-nethyl-5-o0xo- (fl
t hi onor phol i nyl ) pentyl] benzenesul f onam de Cl 21 August 2003
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EXAMPLE 516 :
4-chloro-N-(2,5-diﬂuorophenyl)-N-[2-[['[[4—nitrophenyl]oxy]carbonyl]oxy]-(R)—l-

methylethyl]benzenesulfonamide

Cl

To a solution of 4-chlor0-N-(2,S-diﬂuorophenyl)-N-[(R)—l-meﬂlyl-?.-hydroxyethyl]
benzenesulfonamide (958 mg, 2.65 mmol} in THF (13 mL) and acetonitrile (2 ml) was added pyridine
(209 mg, 2.65 mmol) followed by 4-nitrophenyl chlorofonnaté (586 mg, 2.92 mmol). The resulting
mixture was allowed to stir at 22°C for 16 h. The solvents were removed and the product was dissolved -
in ether, washed with water, then brine. The ether layer was dried over MgSO,, filtered, and
concentrated under reduced pressure. Silica gel chromatography (ethyl acetate:hexane, 5-20% ethyl
acetate gradient) of the concentrate afforded the title compouhd (1.23 g, yield 88%) as a colorless

viscous oil.

EXAMPLE 517
4-chloro-N-(2, S-dlﬂuorophenyl)~N-[2 -[IN'-[3-(1h-imidazol-1 -yl)propylammu] carbonyljoxy]-(r)-1-
methylethyl]benzenesulfonamide

Cl
To a solution of 4-chloro-N-(2, 5-diflurophenyl)-N-[2-{[[[4-nitrophenyl]oxy]carbonyl] oxyl]-
1(R)-methylcthyl]benzenesulfona:mde (580 mg, 1.10 mmol) in methanol (5 ml) was added 3-
aminopropyl-(1H)-imidazole (276mg, 2.20 mmol). The resulting mixture was allowed to stir at 22°C
for 16 h, then concentrated under reduced pressure. Silica gel chromatography ( methanol in CHyClp

with 0.5% NH40H, 5-10% methanol gradient) of the concentrate afforded the title compound (344 mg,
61%) as a pale yellov} powder. IR (KBr) 1722, 1506, 1345, 1261, 1183, 623 cm-1; MS (ESI+), 513
(M+H)*,
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Non basic carbamates shown in the following examples were prepared in an analogous manner
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as described above but were purified via silica gel chromatography (ethyl acetate:hexane 5-50% ethyl

acetate gradient) of the concentrate.
EXAMPLE
4-chloro-N-(2,5-difluorophenyi)-N-[2-[[[pyrrolidin-1-yl] carbonyljoxy]-(R)-1-
methylethyl]benzenesulfonamide

Cl
Yield=87%; Colorless viscous oil: IR (neat, CH2Cl2) 1704, 1504, 1424, 1352, 1165, 1092

l-lilethylethyl]benzenesulfonamide
Clm
/@[ H o 'I‘:Il N
i N/\/ T T
6]

Gl

em-1; MS (ESIH), 459 (M+H).
‘ EXAMPLE 519
4-chloro-N—(?.,S-dichlorophenyl)—N—[2—[[N’-[3—(1H~imidazoi-1-yl)propylamjno] carbonyl]oxy]-(R)-

Yield=81%; pale yellow powder: IR (neat, CH2Clp) 1718, 1467, 1250, 1169, 1085, 622 cm™1;

MS (ESI4), 545 (M+H)™T.

EOREREUR



To a solution of (5R)-5-[(2,5-dichlorophenyl][(4-chlorophenyl)sulfonyl]

-am no] hexanoic acid (2.00 g, 4.40 mmol), N, N-dii sopropyl 2zt Aygwrpoes (1. 62
m., 8.80 nmol) and 1-hydroxybenzotriazole (645 ng, 4.80 nmol), in

di chl oronet hane (100 nmL) was added 1-[3-(di nethyl am no) propyl]-3-

et hyl carbodi i m de hydrochloride (920 ng, 4.80 mmol ). After 18 h the sol vent

i s renoved wodbdie 258 PCTAUS0/04560

EXAMPLE 520
4—chloro-N-(Z,S—dichlo‘rophenyl)—N—[2—[[[pyrrolidiu—l-yl]carbonylioxy]-('R)~1-

methylethyl]benzenesulfonamide

AT e D

0=8=0 o

1"l

Cl
Yield=81%; White solid: IR (KBr) 1702, 1430, 1352, 1174, 1099, 620 cm~1; MS (ESI+), 491
(M+H)*.
EXAMPLE 521

4-chloro-N-(2,5-dichlorophenyl)-N-[2-{[[(S)-2-(hyd roxymethyl)pyrrolidin-1-y})}carbonyljoxy]-
(R)-1-methylethyl}benzenesulfonamide

cl :
L o D

0=8=0 o

RS o
=z

i}

_ Ci
Yield=81%; Colorless glassine solid: IR (KBr) 1699, 1421, 1356, 1170, 1095, 622 cm‘l; MS

(ESH), 521 (M+H)*,




residue is taken into ethyl acetate and successively washed wi th aqueous
concentrated to afford the titieagqupopes as a

HCl, water, brine and then
white solid (1.43g) in 61%yield. M5 (ESI), (MI) 537.2. IR
2910, 1643, 1581, 1466, 1348. EXAMPLE 38
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PLE 522
4-chloro-N-(2,5-dichlorophenyl)-N-[2-[[N'-[2-(piperidin-1-yl)ethylamino] carbonyl]oxy]-(R)-1-
methylethylibenzenesulfonamide

cl
Yield=73%; Colorless giassine solid: IR (neat, CH3Clp) 1723, 1468, 1352, 1170, 1095, 622

em1; MS (ESI+), 548 (M+H)™.
EXAMPLE 523

4-chlore-N-(2,5-dichlorophenyl)-N-[2-[[[N'-{3-(1h-imidazol-1-y[)propyl]-N'-
Ethylamino]carbonyl]oxy]-(R)-1-methylethyl]benzenesulfonamide

CI: ( . F_N
C|/©:N;VOYN\NN\I)
0:é=0 0
Cl

Yield=48%; Pale yellow viscous oil: IR (neat, CH2Clp) 1699, 1467, 1352, 1170, 1095, 623 cm"

1; MS (ESI+), 573 (M+H)T.




4-chl oro-N(2, 5-di chl orop henyl)-N[5-(1R)-nmethyl-5-o0xo0-(1.1-di oxi do- 4-
t hi onor phol i nyl ) pentyl ] benzenesul f onam de Cl

0
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4—cllloro-N—(2,5-dichlorophenyl)-N-[2:[[N‘-[3-(1H—tetrazol-1-yl)-propylamino]carbonyl]oxy]—(R)-
1-methylethyllbenzenesulfonamide

N=N
H "N
N\/\/N\//
| T
0=5=0 0]

Cl
547 (M+H)™,

Yield=46%; White powder: IR (KBr) 1718, 1467, 1348, 1168, 1095, 622 cm™1; MS (ESI+),

EXAMPLE 525
4-chloro-N-(Z,S-dichlorophenyl)-N—[2—[{N'~[2—(hydroxyethyl)—N -methylamirojcarbonyljoxy]-(R)-
1-methylethyl}benzenesulfonamide

Cl

Yield=80%; Pale yellow viscous oil: IR (neat, CHCl2) 1699, 1466, 1354, 1170, 1095, 623
em-l; MS (ESI+), 495 (M+H)*,
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EXAMPLE 526

4-chloro-N-(2,5-dichlorophenyl)-N-[2-{[[N'-[3-(1H-imidazol-1-y)propyl]-N'-
methylamino}carbonyl]oxy]-(R)-1-methylethyl]benzenesulfonamide

N
I =
N o N~
I

N
0=5=0 \Lr

o

Cl
Yield=50%; Pale yellow gummy solid: IR (neat, CHCl2) 1699, 1467, 1352, 1170, 1095, 622
em-l; MS (ESH), 559 (M+H)*

EXAMPLE 527
4-chloro-N-(2-fluore-5-chlorophenyl)-N-[(R)-1-methyl-2-hydroxyethyl]|benzenesulfonamide

Cl
MS (ESI+), 378 (M+H)™.

Yield=83%; Colorless viscous oil: IR (neat, CH2Clp) 1493, 1345, 1166, 1054, 758, 622 em™1;




pentyl ]| benzenesul fonam de (1.10 g, 2.10 nmmol) in dichloromethane (100 nlL)
was treated with 3- chl oroperoxybenzoic acid (1.10 g, 5.102hAudystad0d C
After stirring for 1 h the ice bath was renoved and stirring was continued
for 18 h. The reaction mxture was diluted wi th dichl oronet hane, and
washed with 1IN NaOH, H20, brine, and dried over MgSO4. Concentrati on

produced t hectdotsbser 262 PCT/US00/04560

EXAMPLE 528
4-chloro-N-(2-fluoro-5-chiorophenyl)-N-[2-[[{pyrrolidin-1-yi} carbonyl]oxy]-(R)-1-

methylethyt]benzenesulfonamide

Cl
Yield=71%; White powder: IR (neat, CHoClp) 1704, 1494, 1424, 1352, 1171, 622 cm™!; MS
(ESI+), 475 (M+H)*.

EXAMPLE 529
4-chloro-N-(2-fluore-5-chlorophenyl)-N-[2-[[N'-{3-(1H-imidazol-1-yl)propylamino]
carbonyljoxy]-(R)-1-methylethyljbenzeresulfonamide

cl N/-\/O\H/N\/\/'N\/)

Ci
Yield=81%; White powder: IR (KBr) 1720, 1345, 1263, 1171, 758, 620 cm™1; MS (ESI+), 529
o+




compound (1.01 g)

in 91%vyield. MS (ESI),
PCT/ US00/ 04560

569. 2.

(MeH)
| R-3441, 2935, 1653, 1467, 1428, 1318. 21 August 2003 WO 00/ 50391 Adgust 2003
WO 060/50391
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EXAMPLE 530

4-chioro-N-(2-fluoro-5-chlorophenyl)-N-[2-[[N "-[2-(1H-imidazol-4-yl)ethylamino]}carbonyl]oxy]-
(R)-1-methylethyl]benzenesulfonamide

- H
N/\/OTN N\>

I \/\[NH
Cl
515 (M+H)*

Yield=74%; White powder: IR (KBr) 1716, 1494, 1262, 1169, 1091, 758 cm~1; MS (ESI+),

EXAMPLE 531
4-chloro-N-[5-chloro-2-(hydroxymethyl)phenylj-N-[2-[[N'-[3-(1H-imidazel-1-
yDpropylaminojcarbonyl]oxyj-(1R)-(2R)-dimethylethyl]benzenesulfonamide

cl
(M+H)*.

Yield=77%; White solid: IR (KBr) 1715, 1347, 1168, 1091, 757, 627 cm*!; MS (ESHH), 555




EXAMPLE 39 4-chloro-N-f 5-chloro-2-fluorophenyl|-N[(R)-1-nethyl-4-[(1, 1-
WO 00/56391

di met hyl et hyl ) di met hyl si |l yl ] oxy) butyl ] benzenesul f onam de Ta1 Auget B003n of
4-chl oro- N-[ 5-chl oro- 2-fl uor ophenyl ] benzenesul f onam de (500 ng,

1. 56
264 PCTUS00/04560
EXAMPLE 532

4-Chloro-N-[5-chioro-2-(hydroxymethyl)phenyi]-N- 2-{[[N'-[3-(1B-imidazol-1-yl}prepylj-N'-

cyclopropylmethylamiro)carbenyl] oxyj-(R)-1-methylethyl]benzenesulfonamide.
OH

ﬁ:N
A0 N\/\/N\)

. hil
0=8%=0

o

Ci
(ESI+), 595 (M+H)*.

Yield=32%; Colorless glassine solid: IR (KBr) 1697, 1477, 1167, 1092, 758, 622'cm'1; MS

EXAMPLE 533
4-Chlore-N-[5-chloro-2-(hydroxymethylphenyl]-N-[2-{{|N *-[3-(1H-imidazol-1-yl)propyl]-N'-(2-

methylethyl)amjnojcarbonyl}oxy]—(R)-I-methylethyl]benzenesulfonamjde
OH

A

F;N
- la) N/ ™~
Y

NS
0=5=0

i

0

cl
(ESH), 583 (M+H)™ .

Yield=43%; Beige solid: IR (neat, CHClp) 1342, 1166, 1092, 1055, 757, 622 cm'l; MS




mol ), triphenyl phosphine (859 ngy, 3.28 nmmol) and

5S-[[ (1, 1-di met hyl et hyl ) di met hyl silyl]oxyj-2- peritanol (638RA6gust30dR2 nmol )
in THE (7 nL) was added dii sopropyl azodi carboxylate (0.645 nL, 3.28 nol)
dropwi se at 0 C under nitrogen. The resulting m xture was allowed to warm
to 22 Cwith -stirring. Stirring was continued for a period of 12 h

fol | owed bywbhesaedi tion of 15 nL of %250 The PCT/US00/04560

EXAMPLE 534

4-chloro-N-(2,5-dichlorophenyl)-N-[1-(S)-[1-[2-(methylsulfonyl)ethyl} pyrrolidin-2-
yi]ethyl]benzenesulfonamide

R
- S__
Cl : N

Cl [_‘
it
BOL

The above-named compound was prepared using the preparative scheme described below.

a-methyl-[N-(fert-butoxycarbonyl)}-L-prolinol

To a solution of (S)-2-acetyl-1-pyrrolidinecarboxylic acid 1,1-dimethylethyl ester [CA 91550-
08-2] (5.600 g, 26.400 mmol) in ethanol (40 mL) was added sodium borohydride (2.0 g, 53 mmol)
under nitrogen at 0 °C. The reaction was stirred for 2 h, Ethanol was removed under reduced pressure.
The concentrate was dituted with ethyl ether (100 mL) and washed with H;0 (2x100 mﬂ). The organic
extract was dried over Na;SO,, filtered, and concentrated. Silica gel chromatography (1:5 tol:4
gradient; ethyl acetate/hexanes) of the concentrate afforded two isomers, designated A, the first eluting
isomer, (2.050 g, 40%) and the more polar B (1.537 g, yield = 30%), of the title compound. Isomer B

was used in the subsequent reaction.

4-chloro-N-(2,5-dichlorophenyl)-N-[1-(8)-[1-[(1,1-dimethylethoxy) carbonyljpyrrelidin-2-

yljethyl]benzenesulfonamide
O
}— 0

/%‘_7 .

X
' c N
o
Cl
To a solution of 4-chloro-N-(2,5-dichiorophenyl) benzenesulfonamide (0.100 g, 0.298 mmol),
triphenylphosphine (0.230 g, 0.890 mmol), a-methyl-[N-(tert-butoxy carbonyl)]-L-prolinol, (isomer B,
0.200 g, 0.890 mmol) in toluene (2 mL) was added diisopropylazodicarboxylate (0.180 g, 0.890 mmo})

dropwise at 0 °C under nitrogen atmosphere. The resulting mixture was allowed to warm to 22 °C with




m xture was extracted with ether (3 X 15 nL). The conbi ned organi c extracts
were washed with NaHCO3 and sat. brine. The organi ¢ phase2iwasguwdt P@IB over
Na2SO4, filtered, and concentrated under reduced pressure. Silica gel
chromat ography (1:5 ethyl acetate: hexanes) of the concentrate afforded 495

of '
Z?Chl or o- N- [25da/3ds9y 0- 2- f I uor ophenyl | -l2\26[ (R -I-methyl-4-[ (ILC%S%IH;%EJWI et hyl)

stirring. After 18 h the mi)'cture was washed with sat. NaHCO, (4 mL)}, brine (4 mL) and extracted with
ethyl ether (4 mL). The organic extract was dried over Na,SO, and filtered. Silica gel chromatography
(1:4 ethyl acetate/hexanes) of the concentrate afforded the title compound (0.095 g, yield = 60%), MS
(ESI) 532.

4-chlore-N-(2,5-dichlorophenyl)-N-[1-(S)-pyrrelidin-2-yljethyl[benzene sulfonamide
Cl

To a solution of 4-chtoro-N-(2,5-dichlorophenyl)-N-[1-(8)-[1-[(1,1-
dimethy]cthoxy)carbony_l]pyrrolidin—2-yl]ethyl}benzenesulfonamide (0.095 g, 0.178 mmol) was added
a solution of 1:1 trifluoroacetic acid/CH,Cl, (2 mL) at 22 °C. The mixture was stirred for 1 h at 22 °C.
The solvent and trifluoroacetic acid were removed by reduced pressure to afford the title compound (
0.075 g, yield =98%}, MS (ESI) 432.

4-chloro-N-~(2,5-dichlorophenyl)-N-[1-(S)-[1-[2-(methylsulfonyl) ethyl]pyrrolidin-2-
yllethyl]benzenesulfonamide

&)
i

0=~

To a solution of 4-chloro-N-(2,5-dichlorophenyl)-N-[1-{(S)-pyrrotidin-2-
yl]ethylJbenzenesulfonamide (0.075 g, 0.174 mmol) in THF (1 mL) was added methyl vinyl sulfone
(0.060 g, 0.530 mmol) at 22 °C. The reaction was stirred for 18 k. The resulting mixture was washed
with sat. K,;CO; (2 mL), brine (2 mL) and extracted with ethyl ether (2 mL). The organic solution was
dried over Na;SO,, filtered and evaporated. Silica gel chromatography {1:5 ethyl acetate/hexanes) of
the concentrate afforded the title compound (0.533 g, yield =57%), MS (ESI) 538.




di met hyl si Iyl ] oxy) butyl ] benzenesul fonami de as a yellow oil in 61%yield.
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EXAMPLE 535
(R}-4-Chloro-N-(5-chloro-2-flucrophenyl)-N- [5-[N-(S)-[1-(methoxycarbonyl)-2—
methylpropyljamino]-1-methyl-5-oxopentyl}benzenesulforamide

C,/@:/g\/\i%o\ .

0=8=0

Cl
To a solution of (SR)-5-[N-[5-chloro-2-fluorophenyI][(4-chlorophenyl)sulfonylJamino]-

hexanoyl chloride (0.265 g, 0.584 mmol) in THF (3 mL) was added Hunig’s base (0.305 mL, 1.75
mirmnol) and L-valine methyl ester hydrochloridé (0.294 g, 1.75 mmol) at 22 °C. The reaction was stirred
at 22 °C temperature for 12 h. The reaction was freated with sat. NaHCO; (6 mL) and the aqueous
phase extracted with ether (3 X 15 mL). The combined organic extracts were dried over MgSO,,
filtered, and concentrated under reduced pressure. Silica gel chromatography (3:7 ethyl
acetate:Hexanes) of the concentrate afforded the title compdund as a light yellow wax (0.233 g, vield
=73%). MS (ESI) 547 (M+H).

EXAMPLE 536
(R)~4-Chioro-N-(5-chloro-2-fluorophenyl)-N-[5-[N-(S)-{1-(carboxy)-2-methyipropyl]amino]-1~

methyi-5-oxopentyl]benzenesulfonamide

Cl
To a solution of (R)-4-chloro-N-(5-chloro-2-fluorophenyl)-N-{5-[N=(S)-[ 1 -(methoxycarbonyl)-
2-methylpropyl]amino]-1-methyl-5-oxopentyl]benzenesulfonamide (0.170 g, 0.310 mmol) in methanol
(3.5 mL) was added NaOH‘(IN, 0.450 mL, 0.931 mmol) at 22 °C. _’I‘hc resulting mixture was heated at
reflux with stiring for 1.5 h. The mixture was acidified with 1IN HCl and was extracted with
chloroform (3 X 20 mL). The combined organic extracts were dried over MgSQ,, filtered, and
concentrated under reduced pressure to afford the title compound (0.161 g, 97%) as a white powder.

MS (ESI) 533 (M+H).
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(R)-4-Chloro-N-(5-chiloro-2-fluorophenyl)-N-[4-[N-(S)-[1-(methoxycarbonyl)-2-
methylpmpyl]amino]-l-methyl—d-oxobutyl]benzenesulfonamide

Cl

i In a manner similar to the previous example, the title compound was prepared by reacting (4R)-
4-[N-[S-chloro—?.-ﬂuorophenylj[(4—chlofophenyl)sulfonyl]amino]pentanoyl chloride with L-valine

methyl ester hydrochloride (71% yield). MS (ESD) 533 (M+H).

EXAMPLE 538
(R)—4—ChIoro-N-(5-chloro-Z-ﬂuorophenyl)—N—[4-[N-{S)-[1-(methoxycarboi1yl)-3-
methylbutyljamino]-1-methyl-4-oxobutyl]benzenesulfonamide

Cl

In a manner similar to the previous ¢xample, the title compound was prepared by reacting (4R)-
4—[N-[S—Chloro-Z—ﬂuorophcnyl][(4-chlorophcnyl)sulfonyl]amino]pehtanoﬂ chloride with L-leucine
methy] ester hydrochloride (70% yield). MS (ESI) 547 (M+H).




To a sol ution

of 4-chl oro- N-[ 5-chl oro-2-fl uorophenyl ] - N-[ (R) - 1- net hyl - 4- [{1ladgudt peshyl et hy

1)- dinethylsilyl]oxy)butyl]benzenesul fonam de (495 ng, 0.951 mmol) in

acetonitrile (4 nL) was added 48% aqueous HF (2 nlL) dropw se at OC. The

resulting solution was stirred for Ih atag C followed by addition of 10 nL

of 1M NaHCGOB3. The product was extracted wwth ether (2 X 25 nlL), dried over
EXAMPLE 539

(R)-4-Chloro-N—(S-chloro-z-ﬂuorophenyl)-N- [5-IN-(R)-[1-(methoxycarbonyl)-2-
methylpropyl]amino]-l-methyl—S-oxupenty!]benzenesulfonamide

CI/OiMN)\;ro\

o=$=0

Ci
In 2 manner similar to the previous example, the title compound was prepared by reacting (SR)-
5-[N-[5 -chloro-2-ﬂuorophenyl][(4—chlorophenyl)sulfonyl]amino]hexanoyl chloride with D-valine
mc;thyl ester hydrochloride (82% yield). MS (ESI) 547 (M+H).
XAMP 4

(R)—4-Chlbro-N—(5—ch!oro—2-f!uorophenyl)-N-[S;IN-(R)-[1-(methoxycarbonyl)-3-
methylbutyl]amino]-I-methyI-S-oxopelityl]benzenesulfonamide

SN

o=d= o O

Cl
In a manner similar to the previous example, the title compound was prepare by reacting (5R)-
5—[N-[S-chloro-2-ﬂuorophenyl] [(4-chlorophenyl)sulfonyl]amino]hex__anoy] chloride with D-leucine
. methyl ester hydrochloride (73% yield). MS (ESI} 5 6‘1 (M+Hj.
XAMPLE 541
(R)—4—Chluro-N-(S—chloro-2-ﬂuorophenyl)-N-[S-[N-(S)-[1-{methoxycarbonyl)-3-

methylbutyl]amino]-1-inethyl-5-oxopentyljbenzenesulfonamide

cl




[ . Silica gel
filtered, and concentrated under reduced pressure. Si
glﬁrzgﬁt ography (ethyl acetate) of the concentrate affordegt Aggusioos
4-chl oro-N-[5-chl'oro- 2-f | uorophenyl ] -N-[ (R) - 1- et hyI-0 . 1 A t
hydr oxybut yl ] benzenesul fonam de as a yellow oil in 87%yi el d. ugus
2003 270 :

In a manner described herein, the title compound was prepared by reactmg (5R)-5-[N-[5-
chloro-2-fluorophenyl] [(4-chlorophenyl)sulfonyl]ammo]hexanoyl chlonde w1th L-leucine methyl ester
hydrochloride to afford the titte cémpound '(71% yield). MS (ESI) 561 (M+H).

EXAMPLE 542

(R)-4-Chloro-N—(S-chloro-z-ﬂuorophenyl)-N-[6~{N-(S)-[1-(methoxycarbonyl)-2-
methylpropyl] amino}-1-methyl-6-oxohexyljbenzenesulfonamide

PSSV Y S

=0 0/:\

Cl
In 2 manner described herein, the title compound was prepared by reacting (6R)-6-[N-[5-

chloro-2- ﬂuorophcnyl}[(4«chlorophcnyl)sulfonyl}am:no]heptanoyl chlonde with L-valine methy] ester |
hydrochloride (85% yield). MS (ESI) 561 (M+H).

EXAMPLE 543
(R)-4-Chlorb-N-(S-chloro-z-ﬁuorophenyl)-N-_{G—[N-('S)-[I-(methoxycarbonyl}-B-
methylbutyl} amino]-1-methyl-6-oxohexyl|benzenesulfonamide

F
IS OUS
cl ri\!/\/\/\,,rN\:)LO/
0=8=0 O Y

Cl
In a manner described herein, the title compound was prepared by reacting (6R)-6-[N-[5-
chioro-2-fluorophenyl]{(4- chIoroPhenyl)squonyI]armno]heptanoyl chloride with L-Icucmc methyl ester
hydrochloride (89% y:eld) MS (ESI) 575 (M+H).




WO 00/50391 34 PCT/ US00/ 04560 EXAMPLE 41 4-chlo ro-N-[5-chlo _
ro-2-fluorophenyl]-N[(R)-i-nmethyl4-b ronDbutyI]benzenesulj¢%55m45b03
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EXAMPLE 544

(R)-4-Chloro-N—(S-chloro-Z-ﬂuurophenyl)-N-[5-[N-(R)-[l-(carboxy)-2~methy[propyliamino}-l-

methyl-5-oxopentyl]benzenesulfonamide
' ~_"

cl N H/\l_(
0=5=0

0

Cl

In a manner described herein, the title compound was prepared by hydrolysis of (R)-4-chloro-
N-(5-chloro-2-fluorophenyl)-N-{5-[N-(R)-[1 -(methoxycarbonyl)-2-methylpropyl]amino]-1-methyl-5-
oxopentyl]benzenesulfonamide (90% yield). MS (ESI) 533 (M+H).

. EXAMPLE. 545
(R)#Chloro-N-{S—chloro-2-ﬂuorophenyl)-N—[S-[N~(R)-[1-(carboxy}-S-methylpropyl]amino]-l-

methyl-S-oxopentyl]benzenésulfonamide

cl N/\/\/”\N/\n/

Cl

In a manner described herein, the title compound was prepared by hydrolysis of (R)-4-chloro-
N-(S-chloro-2-ﬂuorophcnyl)-N-[5~[N-(R)-[i -(methoxycarbonyl)-3-methylbutylJamino}- 1-methyl-5-
oxopentyl]benzenesulfonamide (89% yield). MS (ESI) 547 (M+E).

EXAMPLE 546
(R)—4—Chloro-N-(S—chloro-Z-ﬂuorophenyl)—N—[S-[N-(S);[1-(carboxy)-3-methy!butyl] amino]-1-

methyl-5-oxopentyljbenzenesulfonamide

o=d—0

Cl




Cl G F To a solution of
4-chl oro-N-[ 5-chl oro- 2-f1 uorophenyl ] - N-[ (R) - 1- net hyl - 4- hy dg pxy§ust vbd3
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In a manner described herein, the title compound was prepared by hydrolysis of (R)-4-chioro-
- N-(5-chloro-2-fluorophenyl)-N-[5-[N-(S)-[1 ~(methoxycarbonyl)-3-methylbutyl)amino]- 1-methyl-5-
oxopentyljbenzenesulfonamide (90% yield). MS (ESI) 547 (M+H).
EXAMPELE 547
(R)-4~Chloro-N-(S-chloro-z-ﬁuorophenyl)-N-[G—[N-(S)~[ 1-(carboxy)-2-methylpropyljamino]-1-

methyl-6-oxohexyl]benzenesulfonamide

cl
Ina manner'described herein, the title compound was prepared by hydrolysis of (R)-4-chloro-

N-(5-chloro-2-fluorophenyl)-N-[6-[N-(S)-[1 -(rnethoxycarbqnyl)-Z-methylpropyl]amino]- 1-methyl-6-
oxohexyl}benicnesulfonamide (85% yield). MS (ESI) 547 (M+H).
o EXAMPLE 548 A
(R)~4-Chloro—N-(5—chlor_o-2-ﬂuorophenyl)—N-[6-[N-(S)~[I-(carboxy)-3-methylbutyl]amino]-l-

methy!—ﬁ-oxohexyl]benzénésu[fonamide

Cl
In a manner described herein, the title compound was prepared by hydrolysis of (R)-4-chloro-

N—(S-chloro—2-ﬂuorophcny})-N-[G-fN-(S)-[1-(methoxycarbonyl)-3-methylbutyl]amino]-—l-methyl-G—
oxohexyl]benzenesulfonamide (83% yield). MS (ESI) 561 (M+H),




benzenesul fonam de (336 ng, 0.827 mml) in acetonitrile (4 nl) was added
tri phenyl phosphine (433 ng, 1.65 mol) and carbon tetrabraimhaist 2808 ny,
1.65 mml) at 0 C. The resulting mxture was allowed to stir at 22 C for
12 h followed by the addition of 25 nL of sat. anmmonium chloride. The
product was extracted with ether (2 X 25 nL), dried over Na2SO4, filtered,

and concent watoggospnder 73 PCT/USH0/04560

EXAMPLE 549
4-Chlor0-N—[5—chloro-2-(hydroxymethyl)phenyl]-N—[Z-[[[methylamino]carbonyl] oxy]-(R)-1-

methylethyl]benzenesulfonamide

CH
0=8=0 o
Cl
To a solution of 4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-[2-[[{[4~

mtrophenyl]oxy]carbonyl]oxy] -(R)-1-methylethyl]benzenesulfonamide (50mg, 0.08mmol) in DMF
(20mL)} in 2 15mL HDPE cartridge was added methylamine (5.2mg,). The mixture was shaken for 12
h at 22°C in a 48 well reactor. The mixture was filtered, rinsed with ether to a test tube and
concentrated by speed vacuum to afford crude 4-chloro-N-[5-chloro-2-(acetoxymethyl)phenyl]-N-[ 2-
[[[methylamino] carbonyljoxy]-(R)-1-methylethyllbenzenesulfonamide. The molecular weight of the
intermediate product was determined by LC/MS. The residue was diluted with methanol (2.0mL) in a
test tube and K,CO; was added. The mixture was shaken for 2 hours and filtered. The methanol was
removed by speed vacuum and the residue was purified by preparative HPLC with 90% methanol/H,0
at 4mL/min. The desired product was concentrated by speed vacuum to afford the title compound,

Yield=32% colorless oil: LC/MS, 448(M+H); Retention Time, 3.7 min.

The following carbamates were prepared as described in the previous example. They were all
analyzed by LC/MS.

EXAMPLE 550
4—Chloro—N—[S-chlnro-2—(hydroxymethyl)phenyl]—N—[2~[{[pr0pylamin0]carbonyl] oxy]-(R)-1-

methylethyl]benzenesulfonamide

OH
cl N/\/ \rr ~ TN
|
0=5=0 0]
Ci

Yield=32% colorless oil: LC/MS, 476 (M+H); Retention time, 3.93min,




reduced pressure. Silica gel chromatography (1:4 ethyl acetate: hexanes) of
the concentrate afforded 349 ng of

21 A 03
4-ch|oro-N—[5-chIoro-2-f|uorophenyl]-N—[(R)-l-nethyl-4-bronDHJl?ff enzenesu
| fonamide as a yellow oil in 88%yield EXAMPLE 42

WO 00/50391 974 PCT/US00/04560

EXAMPLE 551
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[2-[§]
(1,1-dimethyl)ethylamino]carbonyljoxy]-(R)-1-methylethyljbenzenesulfonamide

OH
/\/
I e S
0=85=0 0
Gi

_ Yield=35% colorless oil: LC/MS, 490 (M+H); Retention time, 4.09min.

XAMPLE 552
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl}-N-[2-[[[diethylamine] carbonyl] oxy]-(R)-1-

methylethyl}benzenesulfonamide

OH
= ;T
o N O N
) M
o=s=0 0 .
c

Yield=26% colorless oil: LC/MS, 490 (M+H); Retention time, 4.08min.

EXAMPLE 553
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[2-[[[cyclohexylamino] carbonyl] oxy]-(R)-1

methylethylibenzenesulfonamide

Cl
Yield=15% colorless oil; LC/MS, 516 (M+H); Retention time, 4.23min.




(4R)-4-[N-[S-cliloro-2-fluorophenyl|[(4-chlorophenyl)sul fonyl]am nol pentyls
ulfonic acid F CI- v SCG3H 21 August 2003
(4R) - 4-[ N-[ 5-chl oro-2-fl uor ophenyl ] [ (4-chl orophenyl ) sul f onyl | am no] pent yl su

| fonic acid was

WO 00/50391 275 PCT/US06/04560

EXAMPLE 554
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl}-N-[2-[[N*-[3-(1H-imididazol-1-yI)
propylaminofcarbonyljoxy}-(R)-1-methylethyl]benzenesulfonamide

OH
— ==
)d Z_o__N NS
el N7~ T TN
t
g=38=0 0
cl

. Yield=30% colorless oil: LC/MS, 542 (M+H); Retention time, 4.80min.

EXAMPLE 555
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[2-[[[isopropylamine] carbonyljoxy]-(R)-1-
methylethyljbenzenesulfonamide

CH

ci
Yield=30% colorless oil: LC/MS, 476 (M+H); Retention time, 3.92min.

EXAMPLE 3556
4-Chloro-N-[5-chloro-2-{(hydroxymethyl)phenyl]-N-[2-[{[pyrrolidia-1-yl] carbenyl]exy]-(R}-1-
methylethyllbenzenesulfonamide

OH

20””
O

0=8=0 O

Cl
Yield=32% colorless oil: LC/MS, 488 (M+H); Retention time, 4.20min




prepared anal ogous to (4R)-4-[2,5 dichlorophenyl] [4-chlorophenyl)

sul fonyl }-am ne] pentyl sulfonic acid by reacting 21 August 2003
4-chl oro- N-[ 5-chl oro-2-fl uorophenyl]-N-[ (R)-1-nethyl -4

br omobut yl ] benzenesul f onam de with Na2SO3. Yiel d=86% MS (ESI) 470 (M +1).
21 August 2003

WO 00/50351 276 PCT/US00/04560

EXAMPLE 557
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenylj-N-{2-[{[(1-methyD)propylamino] carbonyljoxy]-
(R)-1-methylethyl]benzenesulfonamide

Cl
. Yield=33% colorless oil: LC/MS, 490 (M+H); Retention time, 4.05min.

EXAMPLE 558
4—Chlor0-N-[5—chloro-2-(hydroxymethyl}phenyl]-N—[2—[[[ethylamjno]carbonyl]oxy}-(R)—l-

methylethyl]benzenesulfonamide

Cl
To a solution of 4-chloro-N-{5-chloro-2-(acetoxymethyl)phenyl}-N-[2[{[[4-
nitrophenyljoxy]carbonyljoxy]-(R)-methylcthyl]benzenesulfonamide (0.85g, 0.14 mmol) was added
ethylamine (0.13g, 0.28mumol) in DMF (2mL). The resulting mixture was allowed to stir at 22°C for 12
h and concentrated under reduced pressure. The mixture was diluted with methanol/ H,0 (2mL ),
followed by the addition of K,CO;. The mixture was filiered and the solvent was removed. Silica gel
chromatography (30% ethyl acetate/hexanes) of the concentrate afforded the title compound.

Yield=90% colorless oil: MS (ESI+), 462 (M+H).

The following carbamates were prepared as described in the previous example.




WD 00/ 50391 35 PCT/ US00/ 04560 EXAMPLE 43

PCT/US00/04560

(4R)-4-[ N-[ 5-chl or o- 2-f | uor ophenyl J[ (4-chl orophenyl ) sul f ongi hagastepeent yl su

chl ori de

WO 00/50391 277
EXAMPLF, 559
4—-Chloro-N-[S-chloro-2—(hydroxymethyl)pheny[]-N~[3—[[N’—[3~(1H—imidaml—l-y])
propylaminojcarbonyljoxy]-(R)-1-methylpropyl]benzenesulfonamide

= Q
B —N
Cl/dﬂ“/\/\ojj\“/\/\"f:)

CI
Yield=70% colorless oil: MS (ESI+), 556 (M+H).
MP

4-Chloro-N-{S-chloro-2-(hydroxymethyl)phenyl]-N-[3-[[N *-[2-(1H-imidazol-1-y1)
ethylamino]carbonyllexy)-(R)-1-methylpropyl]benzenesulfonamide

60

.
m’I::j:i’“\/”\oJLN’“\/N\%A
' 0=$§=0 .
ci

Yield=75% colorless oil: MS (ESI+), 542 (M+H).
EXAMPLE 561
4—Chloro—N—[5-chloro-2-(hydroxyinethyl)phenyl]—N—{4-[[N’-[Z-(IH-imidazol-l-yl)
ethylamino]carbonyljoxy}-(R)-1-methylbutyl]benzenesulforamide

Cl
Yield=70% colorless oil: MS (ESI+), 556 (M+H).
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EXAMPLE 562
4-Chlore-N-{5-chloro-2-(hydroxymethyl)phenyl)]-N-{4-[[N’-[3-(1H-imid azol-1-yl)

propylaminojcarbonyljoxy]-(R)-1-methylbutyl)benzenesulfonamide
OH

v

"
H N
0 Y/,
|
0=5=0 0

Cl
Yield=75% colorless oil: MS (ESI+), 570 (M+H).

EXAMPLE 563
4-Chloro-N-{5-chloro-2-(hydroxymethyh)phenyl]-N-[2-[[[N*-[3-(1 H-imidazel-1-yl)propyl}-N’~
ethylamino}carbonyljoxy]-(R)-1-methylethyl|benzenesulfonamide

_ O P
-0

N\/\-\/M"“//
0=8=0

Ci
Yield=70% colorless oil: MS (ESI-), 567 (M-H).

EXAMPLE 564
4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[4-{[[pyrrolidin-1-yl]carbonyl] exy]-(R)-1-

methylbutyllbenzenesulfonamide
CH

&

o N
I}l/\\/\/ YN
0=8%=0

0

cl
Yield=70% colorless oil: MS (ESH), 516 (M+H).




0 d- v 302C1

(4R)-4-[ N-(5-chl oro-2-fl uorophenyl ][ (4-chl orophenyl) sul f on¥1 fagnsh@d@pnt yl su
| fonyl chloride was prepared anal ogous to

(4R)-4-[N-[ 2, 5-di chl ororophenyl ] [ (4-chl or ophenyl ) sul f onyl ] am no] pent yl -
WO 00/50391

279 PCT/US00/04560

EXAMFLE 565

4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-{4—[[N’-{2—(hydroxyethyl)~N’—
methylamizo]carbonyljoxy}-(R)-1-methylbutyl}benzenesulfonamide

I ] 3 I
cl N

o N
0=5=0 0

Cl
Yield=65% colorless oil: MS (ESI+), 520 (M+H).

EXAMPLE 566
4-Chloro—N~(2-ﬂu0ru-5~chlor0phenyl)-N—[2-[{N’-[B-(lH-tetrazol—l-yl)propylamino]
carbonyljoxy}-(R)-1-methylethyl]benzenesulfonamide

Cl

N=
N/\/OTN\/\/N\N)
|
0=8=0 0
Ci

Yield=76% colorless oil: MS (ESk+), 532 (M+H).

EXAMPLE 567

4-Cl1loro—N—(Z-ﬂuoro-S-chlorophenyl)—N—[2-[[N’—[3-(1H—tetrazol-z-yl)propylamino]
carbonyl]oxy}-(R)-1-methylethyl|benzencsulfonamide

F N=N
- 0 i
ci

Cl
Yield=70% colorless oil: MS (ESI+), 532 (M+H).




sul fonyl chloride by reacting 10 (4-chl ] ysul A
(4R)-4-[ N-[ 5-chl oro- 2-f 1 uor opheny - chl or ophenyl ) sul f ony P?%O
pentyl sul fonic acid with phosphorus pentachl oride: Yiel d%l%% SC"I ) 489

(M +l ). EXAVPLE 44 _
4-chl oro- N- (5-chl oro-2-fl uorophenyl)-N[ (R)-1-nethyl -4-azi dobutyl ] benzenesu

| fouam de g goss0301 280 PCT/US00/04560

EXAMPLE 568
4—chlora-N-(S-chloro-Z-ﬂuorophenyl)-N—[[(IR)—I—(chlorocarbonyl)]ethyl}

benzenesulfonamide

IS

To a stirred solution  of 4-chloro-N-(5-chloro-2-fluorophenyl)sulfoanilide (10 g, 31.23 mmol),
triphenylphosphine (12.5 g, 45.99 mmol), and ethyl-(s)-lactate (5.43g,, 45.99mmol) in THF (300 mL})
was added diethylazodicarboxylate (11.94, 68.62 mmol) dropwise at 0 °C under nitrogen. The reaction
mixture was allowed to warm to room temp and stirred for 18 h. and further diluted with ethyl acetate
(1 L) and washed with water ( 2 x 500 mL), brine (1 x 500 mL) and dried over MgSOQ,. Filtration and
concentration in vacuo, followed by silica gel chromatography (5% ethyl acetate / hexane) of the
concentrate produced the 4-chloro-N-(5-chloro-2-ﬂuoropheny1)~N-[{(lR)-1—(ethoxycarbonyl)]ethyl]—

benzenesulfonamide compound, in 80 % yield (10.5g).

To the solution of above ester (2 g, 4.76 mmol) in THF:MeOH:H,0/50:20:5 was added
Lithium hydroxide (0.29g, 7.14mmol) and further stirred thé reaction mixture for 2h. The reaction
mixture was diluted with IN HCI (100 mL) and then extracted with ethyl acetate(2 x 150 mL). The
organic layer was washed with brine and dried over MgSQ, filtered, and concentrated to give 4-chloro- -
N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-{carboxyethyl)]benzenesulfonamide as white solid in 75 %
yield (1.4g). 'H NMR (DMSO) 7.92-7.29 (m, 7 H), 4.60-4.58 (d, 1 H), 4.04-4.01 (g, 1 H), 1.11-1.09
(d, 2 H), MS (ESI+) 391.87 (M + H)". Further, the resulting carboxylic acid (1.3g, 3.31romol) was
dissolved in CH,Cl, (50 mL) and DMF (0.3 ‘mL) and oxalyl chloride (0.34ml., 3.97 mmolL. } was added

to it. The resulting reaction mixture was stirred at rt for 1 h. It was then concentrated under reduced -

pressure to provide the title compound in 95 % yield.
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EXAMPLE 569
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-

[(butylamina)carbonyljethyl]benzenesulfonamide

Cl
CH3 o
H \\ /©/
5

H3C\/\/NW/KN

A\N
0
(o]
F
Cl

To the solution of N-butylamine (5.5 mg, 0.075 mmol) in 1,2 dichloroethane{ 0.75 mL) in a
minireactors was added 2% cross linked poly(4-vinyl pyridine) (12.00 mg, 0.105 mmol) resin and
solution( 0.1 M) of 4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)lethyl]benzene-
sulfonamide (12.30 mg, 0.030mmol) in 1,2 dichloromethane. The mini reactor was stirred on the shaker
for 12 h, followed by quenching the reaction mixture with SCX { 92 mg, 0.06mmol ) resin and further
stirred on the shaker for additional 18 h. Filtered off the resin and washed the resin 1,2 dichlioroethane
(2 x 0.2mL ) and combined solvent was collected in microtube and evaporated and the product was
analyzed by HPLC using the column YMC 87 C18 (3.0 x 50 mm) with a flow rate of 5.0 mL/min and
gradient time of 2.0 min., using the solvent composition of 10% MeOH — 90% H,O — 0.1% TFA , 90%
MeOH ~10% H,0 — 0.1% TFA. The title compound was obtained with 77% purity in 54% yield; MS
(ESI) 446.98 (M+H); R,=1.87.

EXAMPLE 570
4-Chloro-N-(5-chlero-2-lluorophenyl)-N-](1R}-1-{[[2-(4-
morpholinyl)ethyl]aminojcarbonyljethyl]benzenesulfonamide

[:j o .
K/N\‘-H{f 0\\S /©/

N7 N
0
o
F
Cl
In a manner described herein, the title compound was prepared by the reaction of 4-chloro-N-
{5-chioro-2-fluorophenyl)-N-[{(1R)-1-(chlorocarbonyi}]ethyl]benzenesulfonamide with  4-(2-

aminoethyl)morpholine (25% yield); MS (ESI} 503.99 (M+H); R; 1.70.




To a sol ution of

4-chl oro- N- (5-chl oro-2-fl uorophenyl ) -N-[ (R) - 1- et hyl - 4- br ofbAugydt 003
benzenesul fonam de (0.343 g, 0.730 mmol) in THF/ H20 (8/2 nL) was added
sodium azide (0.237 g, 7.30 mmol) at 22 C. The resulting m xture was
allowed to stir at 22 C for 10 days. The mi xture was extracted with ether

(3 X 20 nl) woltwsoonbi ned organi c ext Egcts were washed W pPrsahha4sdipHCTS,
2

EXAMPLE 571
4-Chloro-N-(5-chlore-2-flusrophenyl)-N-[( 1R)-1-[{(3,3-
diphenylpropyl)amino]carbonyl]ethyl]benzenesulfonamide

Cl
CH3 o
Yw

o

In a manner described herein, the title compound was prepared by the reaction of 4-chloro-N-
{(5- chloro-2- -fluorophenyl)-N-[[(1R}-1- (chlorocarbonyl)]ethyl]bcnzenesulfonamldc

with  3.3-
diphenylpropylamine (94% yield); MS (ESI) 584.96 (M+H); R, 2.1.

EXAMPLE 572

4-Chiore-N-(5-chloro-2-fiuorophenyl)-N-[(1R)-1-
[[(cyclopropylmethyl)amino]carbonyljethyl]berzenesulfonamide
Cl

Hsc
In a manner described herein, the title compound was prepared by the reaction of 4-chloro-N-

(5-chtoro-2-fluoropheny!)-N-{[(1R)-1-(chlorocarbonyl)Jethyl|benzenesulfonamide with
(aminomethyl)cyclopropane (47% yicld); MS (ESI) 444.95 (M+H); R, 1.80.




dried over MgSHA4, filtered, and concentrated under reduced pressure. Silica

gel chromatography (1:9 ethyl acetate: hexanes) of the cormemdL@{@O@fforded
0.227 g of 4-chloro-N (5=chl oro-2-fluorophenyl)-N

[ (R) - 1-net hyl - 4- azi dobutyl ] benzenesul f onam de as a colorless oil in 72%
yield. 21 August 2003
WO 60/50391
283 PCT/US00/04560
EXAMPLE 573

4-Chloro-N-{3-chloro-2-fluerophenyl)-N-[(1R)-1-{{[2-(4-
pyridinyl)ethyl]amino]carbonyl]ethyl] benzenesulfonamide

O
F
o Cl
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chlero-N-(5-chloro-2-fluorophenyl)-N-{[(1R)- 1-(chlorocarbonyl))ethyl benzenesulfonamide  with 4-
(2-aminoethyl)pyridine (30% yield) MS (ESI) 495.92 (M+H); R, 1.49.

EXAMPLE
4-Chloro-N-(5-chlero-2-fluoropheny?)-N-[(1R)-1-[[[2-(2,4-

dichlorophenylethyljaminojcarbonyl]ethyljbenzenesuifonamide

Ci
CH: o
N \H \\s/©/
NN
0O
0
cl cl F

Cl
In a manner similar to previous examples, the fitle compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-flucrophenyl)-N-[[(1R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide with
2,4-dichlorophenethylamine. (>95% yield); MS (ESI) 562.84 (M+H); R, 2.12.




WO 00/ 50391 36 PCT/ US00/ 04560 EXAMPLE 45 _
4-chl or o- N- (5-chl oro- 2-fl uorophenyl ) - N[ (R) - 1- net hyl - 4- am AabBuyydt R003
benzenesul f onam de
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EXAMPLE 575
4-Chloro-N-(5-chlore-2-fiuorephenyl)-N-[(1R)-1-

[[(_adamantylmethyl)amino]carbony!]ethyl]benzenesulfonamide

2

o O—'S*'-o
Y,

H % U
M

" In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-f[(1R)-1- (chlorocarbonyl)]ethyl]benzcnesulfonamlde with |-
adamantanemethylamine (> 95% yield); MS (ESI) 538.98 (M+H); R 2.17.

EXAMPLE 576
4-Chlo ro-N-(5-chlaro-2-fluorophenyl)-N-[(1R)-1-
[(cyclopentylamino)carbenyl}ethyl[benzenesulfonamide

Ci

/S :\\0

In a manner similar to previous examplcs the tltlc compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1 -(chlorocarbonyl)Jethyl]benzenesulfonamide with
cyclopentylamine (61% yield) MS (ESI) 458.98 (M+H); R; 1.88.




Cl FNi~*~ NH2 C
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EXAMPLE 577
4-Chloro-N-(5-chlore-2-fluorsphenyl)-N-{(1R)-1-
[{cyclohexylamino)carbanyl]ethyllbenzenesulfonamide

Cl

Cl o

>
/S*o

N O
ny—(
F H_-,C NO
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[{1R)-1-(chlorocarbonyl)Jethyl jbenzenesulfonamide with
cyclohexylamine (>95% yield); MS (ESD) 473.00 (M+H); R, 1.95.

EXAMPLE 578
4-Chloro-N-(5-chloro-2-fluorephenyl)-N-[(1R)-1-[[(1,2,3,4-tetrahydro-1-

naphthalenyl)amino]carbonyllethyljbenzenesulfonamide

Cl e N
l O
s// I
/2
o N

="CH
H 3
E

cl
In 2 manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[( I R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide 1,2,3,4-

tetrahydro- 1-naphthylamine (> 95% yield); MS (ESI) 520.96 (M+H); R; 2.02.




To a sol ution of _

4-chl oro- N-(5-chl oro- 2-f | uorophenyl) - N-[ (R) - 1- met hyl - 4- azi Zibhugust PO03
benzenesul fonanmide (0.325 g, 7.77 mml) in THE (7 n) was added lithium

al umi num hydride (1.55 nL; 1 Min THF) at O C under nitrogen atnosphere.
The resulting m xture was allowed to stir at 0 C for 1 h and subsequently
treated by woewsmsi ve dropw se additizcgg of 0.060 mL of Wi §hsofos8R0 N of

EXAMPLE 57¢
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(IR)-1-[[(2,3-dihydro-1H-
indenyl)amino]carbonyl]ethyl]benzenesulfonamide

Cl

Ct

on 4
/™0
N o
N
F HaC N“CE:)
_ In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chioro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide  with 2-
aminoindan (86% yield); MS (ESI) 506.96 (M+H); R; 1.97.

EXAMPLE 58§
4-Chloro-N-(5-chloro-2-fluorophenyl)-N- {(IR)-1-[[(1H-indazol-5-y])
aminojcarbonyl]ethyl]benzenesuifonamide

Ci

Cl o

<
/S\\o .
N

0
~

HIM

F hye N

In a manner similar to previous exafnplcs, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluoropheny!)-N-[[(1R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide  with 5-
aminoindazole (97% yield); MS (ESI) 506.95 (M+H); R, 1.74,

Z—=

|




F

: i i i ter. The nixture was
15% sodi um hydr oxi de solution, and 0.180 nL of wa -
f?liered andyconcentrated under reduced pressure. Silica g&lAugust 2003

" ; te afforded
/ aph 3:10 ethyl acetate:hexanes) of the concentra
ggbggga;og; th_gitle conpound as a light brown oil in 91%yield. EXAVPLE 46
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EXAMPLE 581
4-Chlora-N-—(5—chloro—2-fluorophenyl)—N—[(IR)—1-[{[4—(N,N—diethylamino)-l-

methylbutyljamino]carbonyl] ethyllbenzenesulfonamide

N ]
Hac/\m Y&N/ \\o

CH; ©
CH; F
Cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-ch19r0-N-(5—chl0r0-2-ﬂu0r0phenyl)-N-[[( IR)-1-(chl_orocarbonyl)}ethyl]benzenesulfonamidc with 2-
amino-5-diethylaminopentane (< 95% yield); MS (ESI) 532.03 (M+H): R; 1.58.

EXAMPLE 582
4-Chloro~N-(5-chloro-Z-ﬂuorophenyl)-N—[(1R)—I-[[[(4—

pyridinyl)methyljamino] carbonyl]ethyl]benzenesulfonamide

]
S
Cl 6] N
//0
//S\N é CH3
o H
F

CI
In 2 manner similar to previous examples, the title compound was prepared by the reaction of

4—chloro—N—(S—chloro-Z—ﬂuorophenyl)—N—[[( IR)-1-(chlorocarbonyt)jethyl|benzenesulfonamide with 4-
(aminomethyl)pyridine (28 % yicld);MS (ESI) 481.93 (M+H); R; 1.69.

EXAMPLE 583
4-Chloro-N—(S-chloro-Z-ﬂuorophehyl)-N—[(lR}—l—[[[(Z,G— -

dichoropheuyl)ethyl]amino]carbonyl]ethyl]benzenesulfonamide

Cl
(o] CHa 0\ /©/
N H }qs
N 0
o]
Ci

T —



4-chl oro- N- (5-chl oro-2-fl uorophenyl)-N[ (R)-1-nethyl -3-azi dopropyl | benzenes
ul fonamde F CA""N'- N3 0=S=0 21 August 2003
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In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chioro-N-(5-chloro-2-fluoropheny!)-N-[[(1R)- I-(chlorocarbonyl)Jethyl]benzenesulfonamide with
2,6-dichorophenethylamine (94% yield); MS (ESI) 562.98 (M+H); R, 2.04.

MPLE 534
4-Chloro-N-(5-chioro-2-fluorophenyl)-N-[(1R)-1-[[{2-]N: -ethyl-N-(3-
methylphenyl)aminejethyl] carbonyl]ethyl]benzenesulfonamide

Ci
CH; o
H \\ JQ/

e

In a manner similar to previous examplcs the title compound was prepared by the reaction of
4-chIoro-N-(5-chloro-2—ﬂuorophcny])-N-[[(lR)—1—(chlorocarbonyl)]ethyl}benzcnesulfonamide with N-
(2-aminoethy!)-N-ethyl-M-toluidine (< 95% yield); MS (ESI) 551.99 (M+H); R, 1.72.

/\N/\/N

AMPLE
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[( 1R)-1-[{(4-tert-butylcyclohexyl)
amino]carbonyl]ethyl]benzenesulfonamide

Cl

GH{H

CHy
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl}-N-[[(1R)-1- (chlorocarbonyl)]ethyl]benzenesulfonamlde with 4-
tert-butylcyclohexylamine (>95% yield); MS (ESI) 529.03 (M+H); R, 2.20. )




Cl To a solution of

4-chl oro- N- (5-chl oro-2-fl uorophenyl)-N[ (R)-1-net hyl - 3- br obAugysy PPO3
benzenesul fonam de (1.64 g, 3.27 mml) in THF/ H0 (20/4, 24 nl) was added
sodiumazide (2.13 g, 32.7 mmol) at 22 C. The resulting m xture was
allowed to stir at 22 C for 4 days. The m xture was

WO 00/50391 289 PCT/US00/04560

EXAMPLE 586
4-Chloro-N-(5-chloro-2-fluerophenyl)-N-[(1R)-1-{[[2-(2-

thienyl)ethyl]aminojcarbonyl]ethyl] benzenesulfonamide

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chlero-N-(§-chioro-2-flucrophenyl)-N-{[(1R)-1-(chlorocarbonyl)jethyllbenzenesulfonamide with 2-
thiopheneethylamine (>95% yield); MS (ESI) 500.91 (M+H); R 1.90.

XAMPLE 5
4-Chloro-N-(5-chloro-2-fluerophenyl)-N-[(1R)-1-[[(2-

phenoxyethyl)amino]carbonyt]ethyl]benzenesulfonamide

N™
o
o]
F
cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chioro-N-(5-chloro-2-fluorophenyl)-N-[f(1R)-1-(chlorocarbonyl)cthyl]benzenesulfonamide with 2-
phenoxyethylamine (>95% yield); MS (ESI) 510.95 (M+H); R¢ 1.92.




extracted with ether (3 X 60 nL). The conbi ned organic extracts were washed
with sat. NaHCOB, dried over MyS™, filtered, and concent Zhtedusii20es
reduced pressure. Silica gel chromatography (1:9 ethyl acetate: hexanes) of
the concentrate afforded 1.38 g of 4-chloro-N(5-chloro-2-fluorophenyl)-N

[ (R) -1 -nmethyl -3-azi dopropyl ] benzenesul f onani de as a colorless oil in 95%
yl el d. WO 00/50391 290 PCTUSO0/04560
EXAMPLE 588

4-Chloro-N-(5-chloro-2-fluerophenyl)-N-[(1R)-1-[[[(1,3-benzodioxol-5-

yDmethyljamino]carbonyljethyl]benzenesulfonamide

0>

0

Cl 0] N
:\s”o;\[

~ =™¢

0// N f{ Ha

F

Cl
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluerophenyl)-N-[{(1R)-1-(chlorocarbonyl)Jethyljbenzenesulfonamide with
3,4-methylencdioxybenzylamine (>95% yield); MS (EST) 524.93 (M+H); R, 1.84.

EXAMPLE 589
4-Chloro-N-(5-chloro-2-fluorophenyk)-N-| (1R)-1-{[(3-

ethoxypropyl)amino]carbonyl)ethyl]benzenesulfonamid

. Cl
CHi o /©/
H N
H3c\/o\/\/N\r(L\\N/S\\
0
0

F

Ci
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chioro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)Jethyl Jbenzenesulfonamide  with 3-
cthoxypropylamine (>95% yield); MS (ESI) 476.99 (M+H); R; 1.79.
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21 August 2003
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EXAMPLE 590
4-Chloro-N-(5-chioro-2-fluorophenyl}-N-{(A R)-1-{[[(2-

tetrahydrofuranyl)methyljamino]carbonyl]ethyl]benzenesnlfonamide

0
Cl o N
~n~ = CH
6’/ N" H 3

F

. ' cl -
In a manner similar to previcus examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chioro-2-fluorophenyl)-N-[[(1R}-1-(chlorocarbonyl)]ethylJbenzenesuifonamide with
tetrahydrofurfurylamine (93% yield); MS (ESI) 474.99 (M+H); R; 1.75.

EXAMPLE 591
4-Chloro-N-(5-chloro-2-fluorephenyl)-N-[(1R)-1-[[[3-(4-

morpholinyl)propyljaminojcarbonyljethyl]benzenesulfonamide

N N
~ N N \\0
(o]
F
Ccl

In 2 manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chioro-2-fluorophenyl)-N-[[(1R)- 1-(chlorocarbonyl)jethyl]benzenesulfonamide with 4-
(3-aminopropyl)morpholine (44% yield); MS (ESI) 518.00 (M+H); R; 1.51.




4-chl oro- N- (5-chl oro-2-fl uorophenyl)-N[ (R)-1-nethyl -3-am nopropyl ] benzenes
ulfonamde F CIN - NH2 0=S=0 _ 21 August 2003
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EXAMPLE 592
4-Chloro-N-{5-ciHoro-2-fluorophenyl)-N-[(1R)-1-[[{[(2R)-6,7-dimethylbicyclo[3.1.1]heptan-2-

yllmethylJamino]carbonyl]ethyl]benzenesulfonamide

cl
H
CH

cl o 3
Ss. H / “CcHy

/N0 =

N N H

. H| H
F hoc o

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-flucrophenyl)-N-[[(1R)-1-(chlorocarbonyl)jethyljbenzenesulfonamide with -)-
cis-myrtanylamine (>95% yield), MS (ESI) 527.01 (M+H); R; 2.14.

EXAMPLE 593
4-Chloroe-N-(5-chloro-2-fluorophenyl)-N-[ (1R)-1-[[(4-

phenylbutyhamino]carbonyl]ethyl]benzeaesulfonamide

S
A\
O
8]
F
Cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbony!)]ethyl]
benzenesulfonarnide with 4-phenylbutylamine (>95% yield); MS (ESI) 522.98 (M+H); R, 2.03.




Cl To a solution of

4-chl oro-N-(5-chl oro-2-fluorophenyl)-N-[(R)-1-nethyl - 3-azi Ziopigrybdo3
benzenesul fonam de (1.34 g, 3.27 mml) in THE (32 nL) was added |ithium
al um num hydride (6.53 nL-, 1 Min THF) at O C under nitrogen atnosphere.
The resulting m xture was allowed to stir at 0 C

WO 00/50391 PCT/US00/64560
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EXAMPLE 594
4-Chloro-N-(5-chlero-2-fluorophenyl}-N-{(1R)-1-[[{2-(4-methylphenyl)ethyl
amine]carbonyljethyljbenzenesulfonamide

CHy

\\
&)
0
F
ci

In 2 manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-{5-chlore-2-fluorophenyl)-N-[[(1R}-1-{chlorocarbonyi)]ethyl]benzenesulfonamide with 2-
(p-tolyl)ethylamine (69% yield); MS (ESI) 508.95(M+H); R, 2.01.

EXAMPLE 395
4-Chloro-N-(5-chioro-2-fluarophenyl)-N-[(IR)}-1-{[[2-(4-
flurophenyl)ethyl]amino]carbonyl]ethyllbenzenesulfonamide

Ci
In a manner similar to previous examples, the title compound was prepared by the reaction of _

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)Jethyl]lbenzenesulfonamide with 4-
fluorophencthylamine (68% yield); MS (ESI) 512.94 (M+H); R, 1.94.




for 1 h and subsequently treated by successive dropw se addition of 0.248
mL of water, 0.248 nL of 15% sodi um hydroxide sol ution, andagyuéfdosd- of

water. The mxture was filtered and concentrated under reduced pressure.
Silica gel chromatography (3:10 ethyl acetate: hexanes) of the concentrate
afforded 1.12 g of

4-chl or o- Név%'oﬁgds?f 0- 2-f |l uor ophenyl) -2l;|:4[ (R) - 1- et hyl - 3- ang HARGARELl benzene-

EXAMPLE 596
4-Chlero-N-(5-chioro-2-fluorep henyl)-N-{(iR)-1-[[(2,6-diflucrophenylmethyl}
amino]carbonyl]ethyl]benzenesulfonamide

cl

Cl O
~
ISQQ
N N F
S
F G 0O F

In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5 -chloro—2~ﬂuorophenyl)—N—{[(lR)-1-(chlorocarbonyl)]cthyl]bcnzcnesulfonamide with
2,6-difluorobenzylamine (75% yield); MS (ESI) 516.93 {M+H); R 1.86.

EXAMPLE 597
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-{(1R)-1-[{(3-hydroxy-2,2-

dimethyipropyl)amino}carbonyljethyljbenzenesulfonamide

o
O
F
Cl )
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)}-N-[[(1R}-1 -(chlorocarbonyl)lethyljbenzenesulfonamide with
ncopentanolamine (73% yield); MS (ESI) 476.99 (M+H); R, 1.74.

EXAMPLE 5938
4-Chloro-N-(S-chloro-l-ﬂuorophenyl)-N-[(lR)-l-[[N-(2-aminoethyl)~N-

phénylamino]carbouyl] ethyl]benzenesulfonamide




sul fonam de as a light brown oil in 85%yield. EXAMPLE 48 4-chlo
ro-N-[5-fluoro-2-fluraphenyl[-N-[(R)-1-nmethyl -4-[(1, 1- 21 August 2003
di met hyl et hyl ) di met hyl sHyl] oxy) b u tyl] benzen esul fo nam de
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In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-flnorophenyl)-N-{[( 1R}-1-(chlorocarbonyl)Jethyl]
benzenesulfonamide with N-phenylethylenediamine (>95% yield }; MS (ESI) 509.97 (M+H); Ry 1.72.

EXAMPLE 599
4-Chloro-N-(5-chloro-2-flucrophenyl)-N-[(1R)-1-{[(3-iodophenylmethyl)

amino]carbonyljethyl]benzenesulfonamide

o
N

Cl
E -0
S Pl
-
07\
‘ N—
ﬁ\ CHj

cl -F
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl}]ethyl]
benzenesulfonamide with 3-iodobezylamine(>95% yield); MS (ESI) 606.78 (M+H); Ry 2.01.

EXAMPLE 660
4-Chloro-N-(5-chloro-2-flnorophenyl}-N-[(LR)-1-[{[2-(4-
hydroxyphenyl)ethyljaminojcarbonyl] etliyl]benzenesulfonamide

OH

N -
i\
O
F
Ct

In & manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-flucrophenyl)-N-[[{ 1R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide with
tyramine (44% yield ); MS (ESI) 51094 (M+H}); R 1.73.




FNiIi~~OBS | S02
21 August 2003
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EXAMPLE 601
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[[(3-

pyridinyl)methyljamino]carbenyljethyl]benzenesulfonamide

|

Ct o) N
e = CH,
o H

YN

~

N

F

Cl
In a manner similar to previous examples, the titte compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fiuoropheny!)-N-{[(1R)- 1 -(chlorocarbonyl)Jethyl]
benzenesulfonamide with 3-(aminomethyl)pyridine ( 15% yield }; MS (ESI) 481.95 (M+H); R, 1.49.
EXAMPLE 602
4-Chlore-N-(5-chloro-2-fluorophenyl)-N-[ (1R)-1-[{[(3-(N,N-dibutylamino)propyl]amino}

carbonyl| ethyl] benzenesulfonamide

HzC
Cl
CHz o
H3C N N H N
3 \/\/ \/\/ N/ S
8]
o)
E
Ccl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chioro-2-fluorophenyl)-N-[[(1 R)-1-(chlorocarbonyl)]ethyl}

benzenesulfonamide with 3-(dibutylamino)propylamine (>95% yield }; MS (ESI) 560.04 (M+H); R,
1.74.




To a solution of 4-chloro-N[5-fluoro-2-fluorophenyl| benzenesul f onam de
(500 ng, 1-65 mmmol), triphenyl phosphine (909 ng, 3.47 i) Adfigt 2003
55-[[ (I, I-dinethyl ethyl)dinmethylsilyl]oxy]-2- pentanol (719 ng, 3.30 mmol)
in THE (7 nL) was added dii sopropyl azodi carboxylate (0.682 nL, 3.47 nol)
dropwi se at 0-C under nitrogen. The resulting m xture was allowed to warm

to 22 C W tq gess0391 297 PCT/US00/04560

EXAMPLF 603
4-Chloro-N-(5-chloro-2-fluorophenyl}-N-[(1R)-1-{[(3,4-difluorophenylmethyl) amine| carbonyl]

ethyl]benzenesulfenamide

F F
0 CHj .
)
N N

O._ s/

- Cl
In a manner similar to previous examples, the titie compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-flucrophenyl)-N-[[(1R)-1-(chlorocarbonyl)]ethyl)benzenesul fonamide with
-3,4-difluorobenzylamine (>95% vyield); MS (ESI) 516.93 (M+H); R; 1.91.

EXAMPLE 604
4-Chloro-N-(5-chlore-2-fluerophenyl)-N-| (1R)-1-]{(5-hydroxy-1,5-dimethylhexyl) amino]

carbonyl]ethyl]benezenesulfonamide

Cl
CHz g |
HO N H Vg
Y N,
HoC
F

Ct
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyi)]ethyl]
benzenesulfonamide with heptaminol hydrochloride (22% yield);MS (ESD 519.01 (M+H); Ry 1.69.




stirring. Stirring was continued for a period of 12 h followed by the
addition of 15 nL of H20. The m xture was extracted w th 2t ARedust 3008 15
m.). The conbi ned organic extracts were washed with NaHCO3 and sat. brine.
The organi ¢ phase was dried over Na2SO4, filtered, and concentrated under
reduced pressure. Silica gel chromatography (1:5 ethyl acetate: hexanes) of

t he concent pwatsedhf or ded : 208 . PCT/US00/04560

EXAMPLE 605
4-Chlorg-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-{[(5-chloro-2-hydroxyphenyl)amino]
carbonyllethyl]benzenesulfonamide

Ci

In a manner similar to previous examples, the tltle compound was prepared by the reaction of
4-chloro-N-{5-chloro-2-fluorophenyl}-N-[[{1R)-1-(chlorocarbonyl}]ethyl]
benzenesulfonamide with 2-amino-4-chlorophenol (50% yield); MS (ESI) 516.87 (M+H); R 1.93.
EXAMPLE
4-Chloro-N-(5-chloro-2-fluorophenyi)-N-[ (1R)-1-[(tetradecylamino)carbonyljethyl]

benzenesulfonamide
Cl
" CHszo
\I\/\/\/\/\/\/N H \\S/O
N7 N
C

Ci
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N—(5~chloro-2-ﬂuorophenyl)-N—[[(iR)-1-(chiorocarbony])]cthyl]benzencsu!fonamidc with 1-
tetradecylamine (38% yield).; MS (ESI) 587.07 (M+H); R; 2.73.

HaC




466 ngy of

4-chl oro- N-[ 5-f | uor o- 2-f 1 urophenyl ] - N-[ (R) - | - net hyl - 4- [ ( 1, 2+ diiget bydet hyl ) -
di met hyl si | yl ] oxy) butyl | benzene-sul fonam de as a yellow oil in 56% yield.
21 August 2003 WD 00/50391 38
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EXAMPLE 607
4-Chloro-N-(5-chloro-2-flucrophenyl)-N-| (LR)-1-[{(trans-4hydroycyclohexyl)amiro]
carbonyljethyljbenzenesulfonamide

Ci

H H
. In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluarophenyl}-N-[{(1R)-1-(chlorocarbonyl)lethyl]

benzenesulfonamide with trans-4-aminocyclohexanol hydrochloride {29% vyield); MS (ESI) 488.99
(M+H); Rf 169-

E PLE
4-Chloro-N-(5-chloro-2-fluerophenyl)-N-[ (1R)-1-{[[2-(2-pyridiny])

amino]carbonyl)ethyl]benzenesulfonamide

=
| : cl
T
CH3 0\
g N
N g1 s
NN
YL Y
O
F
Cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chlore-N-(5-chloro-2-flucrophenyl)-N-[[(1R)- 1-(chloracarbonyl)]ethyl |benzenesulfonamide with 2-
{2-amincethyb)pyridine (>95% yield);MS (ESI) 495.96 (M+H); R; 1.69.

i
i




PCT/ USO0/ 04560 EXAMPLE 49
4-chl oro-N-[5-fluoro-2-flurophenyl [-N[(R)-1-nethyl-4-hydroxxiuisybbdenzenes
ul fonam de F

WO 00/50391
300 PCT/US00/04560

EXAMPLE 609
4-Chloro-N-(5-chloro-2-flnorophenyl)-N-[ (1R)-1-{[[3-(2-methyl-1-piperidinyl)

amine]carbonyljethyljbenzenesulfonamide

Cl
CHjy
CH; o
N N H Vg
~ N/ \\0
o]
F
Cci
In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chtoro-2-fluorophenyl)-N-{{(1R)-1-(chlorocarbonyl)Jethyl]
benzenesulfonamide with [-(3-aminopropyl)-2-pipecoline (>95% yield); MS (ESI) 529.98 (M+H); R,
1.68. '
EXAMPLE 610
4-Chloro-N-(5-chloro-2-fluerophenyl)-N-{(1R}-1-[[[(2-pyridinyl)methy]

amino]carbonyljethyl]benzenesulfonamid

~

=
. N
N

ZCH
H 3
F

Cli O
(:L;f" j\
7
o N

Cl
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-{5-chloro-2-flucrophenyl)-N-[[(1R)-1-{chlorocarbonyl)Jethyl]
benzenesulfonamide with 2-(aminomethyl)pyridine (>95% yield); MS (ESI) 482.04(M+H); R, 1.69,




Ni ~~OH S02 To a solution of

4-chl oro-N-[5-fluoro-2-flurophenyl]-N-[(R)-1-nethyl-4-[ (1,2 gigmwt podxet hyl ) -
di met hyl si |l yl ] oxy) butyl ] benzenesul f onam de (466 ng, 0.924 nmmol) in
acetonitrile (4 nL) was added

WO 00/506391 301 PCT/US00/04560

EXAMPLE 611
4-Chloro-N-(5-chloro-2-flunorophenyl)-N-[(1R)-1-[{(4-

methylcyclohexyllamino}carbonyl]ethyl]benzenesulfonamide

Cl
Cl
0
/™0
N (8]
N

HlIt
e HIp—=
H3C N CHj3
_ In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-flusrophenyl)-N-[[(LR)-1-(chlorocarbonyl}jethyllbenzenesulfonamide  with 4-
methylcyclohexylamine (>95% vyield); MS (ESI) 487.00 M+H); Ry 2.01.

EXAMPLE 612
4-Chloro-N-(5-chloro-2-fluorophenyl}-N-1-{[[(1R)-1-(hydroxymethyl)-2-[(phenylmethyi)thio]-

ethyljamino]ecarbonyl]benzenesulfonamide

N -
7 N \\O
o
HO F
cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{[(1R)-1-(chlorocarbonyl)ethy!]
benzenesulfonamide with S-benzyl-L-cysteinol (75% yield); MS (ESI) 570.93 (M+H); R, 1.95.
‘ EXAMPLE 613
4-Chioro-N-{5-chloro-2-flucrophenyl)-N-[ (IR)-1-[[(2-hydroxy-1,1-dimethylethyl)

amine]carbonyl]ethyl]benzenesulfonamide

ci
CHsz o
HiC H A\
N N

L8]

Cl




48% aqueous HF (2 nL) dropwise at O C. The resulting solution was stirred
for. Ih at OC followed by addition of 10 mM of 1M NaHCO3. Fhguguispdoes was
extracted with ether (2 X 25 nL), dried over Na2SO4, filtered, and
concentrated under reduced pressure. Silica gel chronatography (ethyl
acetate) of the concentrate afforded 317 ng of

4- chl or o- N-{aobkdser 0- 2-f 1 urophenyl ] -N-[ (R) - 1- net hyl - 4- PCT/US00/04560
302

In a manner similar to previous exampies, the title compound was prepared by the reaction of
4-chlore-N-(5-chloro-2-fluorophenyl)-N-{f (1 R)- I-(chlorocarbonyl)ethy!]
ll)er'lzenesulfonamide with 2-amino-2-methyl-1-propanol (58% yield);MS (ESI) 462.96 (M+H); R,
1.
PLE
4-Chlero-N-(5-chlero-2-fluorophenyl)-N-[(1R)-1-{(cycloheptylamiro)]carbonyl|ethyl]
benzenesulfonamide

Cl

cl o,
/S0
o,
F hyc NO

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluocrophenyl)-N-[[(1R}-1-(chlorocarbonyl)Jethyl}benzenesulfonamide with
cycloheptylamine (83% yieldy;MS (ESI) 487.00 (M+H); R, 2.00.

EXAMPLE 615
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[(4-oxapentyDamine]carbonyl] ethyl]

benezenesulfonamide

Ci
CH; 0 I I
o N H
H3C/ T N

o)
Q
F
Cl

In a manner simiiar to previous examples, the titie compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)jethyl]
benzenesulfonamide with 3-methoxypropylamine (96% yield); MS (ESI) 462.97 (M+H); R; 1.73.




hydr oxybut yl ] benzenesul fonam de as a yellow oil in 88%yield. EXAMPLE 50
4-chl oro-N-[5-fl uoro-2-flurophenyl[-N-[(R)-1-nethyl-4-bronpbatyst 2003
benzenesul f onam de F
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EXAMPLE 616
4-Chlero-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[(3~
metihyleyclohexyl)amino]carbonyliethyljbenezenesulfonamide

Cl

Cl 0.
~s
/ ‘::'0
N
Q 0 CHj
HIM
P o€ N

_ In a manner similar to previous exarnples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{[(1R)-1-(chloracarbonyl)jethyllbenzenesulfonamide  with 3-

methyleyclohexylamine (76% vield); MS (ESI) 487.01 (M+H); R¢ 2.01.

EXAMPLE 617
4-Chlore-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[{4-[2,4-bis(1,1-dimethylpropyl)-

phenoxy]butyl]amino]carbonyljethyl]benzenesulfonamide

CHj
CHj ‘ cl
: CH3 0
HsC N H \\s/©/

(o]
H3C CHj; o)
F
HiC
ci i

In 2 manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[{ LR)-1-(chiorocarbonyl}jethyi]

benzenesulfonamide with 4-(2,4-di-tert-amylphenoxy)butylamine (94% yield); MS (ESI) 679.1
(M+H); R, 2.60.




Br I 802 To a solution of
4-chl oro-N-[5-fl uoro-2-flurophenyl]-N-[(R)-1-nethyl -4-hydrgxybgisy bbes

WO 00/50391 304 PCT/US006/04560

EXAMPLE 618
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-{[{I-(hyroxymethyl)-2-

methylpropyljamino]carbonyl]ethyl]benzenesulfonamide

cl
CHy CH; o /©/
N\H)‘\H Y

NN

HaC
3 o

O
HO

Ct
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)]ethyl |benzenesulfonamide with
DL-valinol (66% yield);MS (ESI) 477.00 (M+H); R; 1.77.

EXAMPLE 619
' 4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R}-1-[[(6-hydroxyhexyl)amino]carbony! Jethyl]

benzenesulfonamide

Ci
H3C O /@
A\
H s

N X

o

Cl

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[{( 1 R)-1-(chlorocarbonyl)JethylJbenzenesulfonamide with 6-
amino-1-hexanol (39% yield);M$S (ESI) 490.98 (M+H); Rf 1.72.

EXAMPLE 620
4-Chloro-N-(5-chloro-2-fluorephenyl)-N-[(1R)-1-[[(1R)-(1-

cyclohexylethylamino]carbonyljethyl]benzenesulfonamide

CH; F
H
N N
N Cl

H l
CH; O o0=s=o0

Cl




benzenesul fonam de (317 ng, 0.813 mml) in acetonitrile (4 nL) was added
tri phenyl phosphine (425 ng, 1.62 nmol) and carbon tetrabrdnidgust 2603 no,
1.62 mmol) at 0 C. The resulting m xture was allowed to stir at 22 C for
12 h foll owed by the addition of 25 nL of sat. ammonium chl oride. The
product was extracted with ether (2 X 25 nL), dried over Na2SO4, filtered,

and concent satgadosgnder 305 PCT/US00/04560

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chioro-N-(5-chloro-2-fluorophenyl)-N-[[(1R})-1-(chlorocarbonyl)]ethyl]benzenesulfonamide with
{(R)-(-)>-1-cyclohexylethylamine (76% yield);MS (ESI) 501.00 (M+H); R; 2.07.

EXAMPLE 621
4-Chloro-N-(5-chlore-2-flnorophenyl)-N-{(1R)-1-[{[(2-(piperidinyD)ethyl]

amino]carbonyljethyllbenzenesulfonamide

Cl
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[( IR}-1-(chlorocarbonyl)jethyl]benzenesulfonamide with 1-
(2-aminoethyl)piperidine (20% yield}; MS (ESI) 502.05 (M+H); R; 1.69.

, EXAMPLE 622
4-Chloro-N-(5-chloro-2-fluorophenyl}-N-{(1R)-1-[[[2-(d-
methoxyphenyl)ethyljaminojearbonyljethyllbenzenesnlfonamide

CH4

Cl
CHs; ¢ /©/
N\rr]{* S

-~
N7 W
o}

-~

o

: ¢l A
In a manner similar to previous examples, the title compound was preparéd by the reaction of

4-chloro-N-(5-chloro-2-flucrophenyl)-N-[[(1R)-1-(chlorocarbonyl)]ethyl]benzenesulfonamide  with 4-
methoxyphenethylamine (64% vield); MS (ESI) 524.97 (M+H); R, 1.91.




reduced pressure. Silica gel chromatography (1:4 ethyl acetate: hexanes) of

the concentrate afforded 323 ng of 21 August 2003
4-chl oro-N-[5-fl uoro-2-flurophenyl]-N[(R)-1-nethyl -4-bronobutyl | benzenesul
fonam de as a yellowoil in 86%yield. 21 August 2003

WO 00/50391 PCT/US00/04560
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EXAMPLE 623
4-Chloro-N-(S-chloro-2-fleoropheryl)-N-{(1R)-I-[[N-(2-aminoethyl)-N-(5-nitro-2-pyridinyl)
' amino]carbonyljethyljbenzenesulfonamide

CI
E _0

5

=\
oN.\_\

CH3 NHz
cl F

" In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{{(1R)-1-(chlorocarbonyl)]ethyl]benzenesulfonamide  with 2-
(2-aminocthylamino}-5-nitropyridine (>95% yield); MS (ESI) 555.93 (M+H): R, 1.80.

O
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o} N
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EXAMPLE 624
4-Chloro-N-(5-chloro-2-flusrophenyl)-N-[(1R)-1-[[[(1S)-2hydroxy-1-
(phenylmethyl)ethyllamino]carbonyf]ethyl]benzenesulfonamide

_ ct
HO CH; o
H N
N S
H

NN
o
0

F

Ci
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-{{(1R)-1-(chlorocarbonyl)Jethyl]benzenesulfonamide  with L-
phenylalaninol (75% yield); MS (ESI) 524.96(M+H); R, 1.87.




W) 00/50391 39 PCT/ US00/ 04560 EXAMPLE 51 _
(4R)-4-[ N-]2,5-di fl uorophenyl ] ((4-chl orophenyl)sul fonyl ] an@halgpesh2gd3Bul f oni
c acid

WO 00/50391 307 PCT/US00/04560

EXAMPLE 625
4-Chloro-N-(5-chloro-2-fluorophenyi)-N-{(1R)-1-{[(2,5-difluorophenylmethyl} aminojcarbonyl

|ethyl]benzenesulfonamide

Ci
Cl
OQS
"
/ ™0
—N N F
F HiC o]
F

In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{[(1R)-1-(chlorocarbony!l)]ethyl]benzenesulfonamide with
2,5-difluorobenzylamine (93% yield); MS (ESI) 516.93 (M-+H); R 1.88.

EXAMPLE 626
4-Chloro-N-(5-chiore-2-fluorophenyl)-N-[(1R)-1-[[[(2-

thienyl)methyljaminojcarbonyl|ethyl]benzenesulfonamide

[\
Cl )
Ty T
g N w

5
N
= CHy
F
Cl
In a manner similar to previous exampies, the title compound was prepared by the reaction of

4-chioro-N-(5-chloro-2-fluorophenyl)-N-{[(1R)-1-{chlorocarbonyl)]ethyl|benzenesulfonamide with 2-
aminomethylthiophene (67% yield); MS (ESI) 486.91 (M+H); R; 1.84.




F

(4R -4-[N-[2,5-di fluorophenyl ][ (4-chl orophenyl)sul fonyl]amn ul foni
c acid was prepared anal ogous to D RIGRE0
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EXAMFELE 627
4-Chlore-N-(5-chloro-2-flucrophenyl)-N-[(1R}-1-[[(ZR)-(bicyclo{2.2.1] hept-2-

yl)amine]carbonyl]ethyllbenzenesulfonamide
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In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chioro-2-fluorophenyl)-N-[[{1 R)-1-(chlorocarbonyl)jethyl]benzenesul fonamide with
exo-2-aminononobornane (77% yield); MS (ESI) 485.00 (M+H); R; 1.96.

EXAMPLE 628
4-Chloro-N-(5-chloro-2-fluerophenyl}-N-[(1R)-1-{[[(2-

fluorophenyl)ethyljaminojcarbonyljethyl]benzenesulfonamide

Cl
Tn a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)- 1-(chlorocarbonyl)]ethyl]
benzenesulfonamide with 2-fluorophenethylamine (80% yield); MS (ESI) 512.94 (M+H); R, 1.93.

EXAMPLE 629
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-f[(4-hydroxybutyl)

aminojcarbonyl]ethyl]benzenesulfonamide

Cl
CH; o
H \\/©/
HO o
O
F




Na2SO3. VYiel d=84% MS (ESI) 453 (M +1). EXAMPLE 52
(4R)-4- (N- (2, 5-di fl uorophenyl ][ (4-chl orophenyl ) sul f onyl ] anRhépgust 2003
pentyl sul fonyl chloride F
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In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyi}-N-{[(1R)-1-(chlorocarbonyl)]ethyl jbenzenesulfonamide with 4-
amino-1-butano! (24% yield); MS (ESI) 462.97 (M+H); R; 1.63.

EXAMPLE 630
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[(4-
methoxyphenylmethyl)amino]carbonyl]ethyllbenzenesulfonamide

18]

~

CH;

F

Cl
In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[{1R)-1-(chlorocarbonyl}]ethylJbenzenesulfonamide with 4-
methoxybenzylamine (60% yield); MS (ESI) 510.95 M+H); R 1.86.

XAMPLE 631
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-f(1R)-1-[[(3,4,5-trimethoxyphenylmethyl)
amino]carbonyljethyl]benzenesulforamide

Cl

Q
HiC~0

H3C
In a manner similar to previous examples, the titie compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluoropheny!)-N-{[(1R)-1-(chlorocarbonyl) lethyl Jbenzenesulfonamide with
3,4,5-trimethoxybenzylamine (94% yield); MS (ESI) 570.95 M-+H); R 1.80.
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EXAMPLE 632

4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-{[[2-[[2-(hydromethyl)phenyljthio]-

phenylmethyljamino]carbonyl]ethyl]benzenesulfonamide

H3C N
F 3

H

N: a HO
N 40
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Cl
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In a manner similar to previous examples, the title compound was prepared by the reaction of

4-chloro-N-(5-chloro-2-fluorophenyl}-N-f{(1R)-1-(chlorocarbonyl)]ethyljbenzenesulfonamide  with 2-
(2-(zminomethyl)phenylthio)benzylalcohol (>95% yield); MS (ESI) 618.95 (M+H); R; 1.97.

EXAMPLE 633
4-Chlero-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[[(2,6-dimethoxyphenylmethyl)
amino]carbonyljethyljbenzenesulfonamide

CI

/

H3C
In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chioro-N-(5-chloro-2-fluorophenyl)-N-{[(1R}-1-(chlorocarbonyl)ethyl]Jbenzenesulfonamide with

2,6-dimethoxybenzylamine (>95% yield); MS (ESI) 540.96 (M+H); R, 1.95.

Cl
JAY
N
N O—CHj,4
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F (o]
HsC o




prepared anal ogous to (4R)-4-[2, 5-dichlorophenyl][4- chlorophenyl)

sul fonyl]-am no] pentylsulfonyl chloride by reacting 21 August 2003
(4R)-4-[N-[2,5-di fl uorophenyl ] [ (4-chl orophenyl ) sul fonyl ] am no] pentyl sul f oni
c acid with phosphorus pentachloride. Yiel d=88% M (ESI) 434 (M +1).
EXAMPLE 53 '
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EXAMPLE 634
4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[(1R)-1-[{(3,5-dichorophenylmethyl)
amino]carbonyljethyl]benzenesulfonamide

Cl

" In a manner similar to previous examples, the title compound was prepared by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-[[(1R)-1-(chlorocarbonyl)]ethyl]benzenesulfonamide with 3,5-
dichlorobenzylamine (65% yield); MS (ESI) 548.81 (M+H); Ry 2.07.

EXAMPLE 635
4-Chloro-N-(5-chlore-2-fluorophenyl)-N-[(1R)-1-{[[4-(1,2,3-thiadiazo]-4-
ybhphenylmethyl]amino}carbonyl]ethyllbenzenesulfonamide

In a manner similar fo previous examples, the title compound was preparcd by the reaction of
4-chloro-N-(5-chloro-2-fluorophenyl)-N-{[(1R}-1-(chlorocarbonyl) jethylJbenzenesulfonamide with
R4-(1,2,3-thiadiazol-4-yl)benzylamine (84% yield);MS (ESI) 564.91 (M+H); R, 1.82.

EXAMP
Ia Vitro Cell-Based Assay of Irhibitors of Amyloid B Production

Transfected H4 (human neuroglioma) cells stably expressing APP constructs are used to
identify and assess inhibitors of AP production. In brief, cells lines are exposed to compounds, and the
effect of each compound on amyloid p production is determined by measuring the amount of amyloid p
produced using an enzyme linked immunesorbent assay (ELISA} that detects amyloid B (see, for
example, Seubert ef al., (1992) Nature, 359:325-327).

Transfected cells that stably express wild-type and variant forms of APP arc plated in 96-well
format plates at a density sufficient for the rapid detection of the secreted amyloid B (experimentally
predetermined for a particular stable cell population). Cells are plated at least six hours prior to the
introduction of the test compound at which time the growth medium is replaced by fresh medium
containing the compound to be tested. All synthetic agents are initially screened at doses ranging from

10-100 #M. Higher dilutions of agents can be used to minimize cytotoxicity. Incubation of cells with a




4-chl oro-N- (2, 5-di fl uorophenyl )-N-[ (R) - 1- net hyl - 4- azi dobut yl ] benzenesul f ona
mde F NN3 O=S=0 21 August 2003

WO 00/50391 312 PCT/US00/04560

test compound continues for approximately 16 hours at which time aliquots of medium from each well

are removed and assayed for amyloid .

ELISA is carried out by methods known in the art (see, e.g., Haass et al., Antibodies: A
Laboratory Manual, Harlow and Lane, Editors, Cold Spring Harbor Press, 1988) The capture antibody
is typically a mouse monoclonal {IgG1/kB-APPa) which recognizes the carboxyl terminal epitope of
amyloid B. The specificity of the capture antibody insures measurement of amyloid P without
interference from other secreted APP fragments that share amino acid sequence (amyloid p 1-16)
homology with amyloid B but lack the carboxy-terminal region. The detecting antibody is typically an

affinity-purified rabbit polyclonal antibody that is specific for the amino terminus of amyloid p.

Results from test compounds are compared to results obtained when cells are treated with
control agents. Amyloid B levels are determined by comparison to a standard curve obtained by

subjecting a range of known amounts of amyloid B to the ELISA.

A compound is identified as “active” when it inhibits cellular production of amyloid B relative
to levels in control samples by at least 50% at the initial tested concentration without significant

cytotoxicity. Active compounds are then assayed in dose-response experiments to determine the lowest

dose of compound necessary for inhibition of amyloid f production. The results obtained when
invention compounds are subjected to the above described assay results are summarized in Table B. In
the table, an inhibitory concentration (ICs) of less than or equal to 25 nM is represented by +——++;
50nM 2 ICso > 25 nM, by ++++; 100 nM > ICso >50 nM, by +++; 500 nM > ICse > 100 nM, by ++; ICso.
> 500 nM is represented by +. Compounds which did not display measurable activity in this assay are

represented by -.




Cl To a solution of

4-chloro-N-(2, 5-di fl uorophenyl ) -N-[(R)-1-net hyl - 4- br onobut 31 August 2003
benzenesul fonam de (0.505 g, 1.12 mml) in THF/ H20 (8/2, 10 nlL) was added
sodi um azi de (0.363 g, 21 August 2003
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NUMBER | ACTIVITY COMPOUND
I 4-chloro-N-(2,5-diftuorophenyl)-N-((IR)-1 -{2-{4-(1,1-dioxido-4-thiomorpholinyl)-4-
oxobutyl]-4-fluorophenyl}ethyl)benzenesulfonamide
5 4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{ 2-f4-(1,1-dioxido-4-thiomorpholinyl})-4-
oxobutyl}-4-fluoropheny!}ethyl)benzenesulfonamide
3 4~chloro-N-(2,5-difluorophenyl)-N-({1 R)-1-{4-fluoro-2-[4-ox0-4-(4-
thiomorpholinylbutyllphenyl} ethyl)benzenesul fonamide
4 4-chloro-N-(2,5-difluorophenyl)-N-{{ IR}-1-{4-fluoro-2-[3-(4-methyl-1-piperaziny])-2-
oxopropyt]phenyl} ethyl)benzenesulfonamide hydrochloride
s 4-chloro-N-(2,5-difluorophenyl)-N-((1 R}-1-{4-fluoro-2-[3-0x0-3-(4-
thiomorpholinyl)propyljphenyl}ethyl)benzenesulfonamide
6 4-chloro-N-(2,5-difluorophenyl)-N-({1R)-1-{ 4-fluoro-2-{3-(1-
piperidinyl)propy!jphenyl}ethyl)benzenesulfonamide
7 4-chloro-N-(2,5-difluorophenyl)-N-(1-{2-[35{1 H-imidazol-1-
yl)propoxylpheny!}ethyl)benzenesulfonamide
8 4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(1-
piperidinyl)propoxy]benzyl}benzenesulfonamide hydrochloride
9 4-chloro-N-(2,5-difluorophenyl)=N-{2-{3-(1-
piperidinyDpropoxylbenzyl}benzenesulfonamide hydrochloride
10 4-chlore-N-(2,5-difluorophenyl)-N-£2-[3-(1-
piperidinyDpropoxyjbenzyl} benzenesulfonamide hydrochloride
{1 4-chioro-N-(2,5-difluoropheny!)-N-{2-[3-(1-
piperidinyl)propoxylbenzyl}benzenesulfonamide hydrochloride
methy] (2R)-2—[(tert-butoxycarbony!)amino]—ii-{[2-((IR)-I-{[(4-chloropheny[)suifonyl}-2,5
12 - ) -
difluoroanifine}ethyl)-5-fluorobenzyljsulfonyl} propanoate
13 4-chlore-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(1-
piperidinyl)propyl}phenyl }ethyl)benzenesulfonamide hydrochloride
ethyl 4-[2-((IR)-1-{[(4-chIorophcnyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)-S—
14 -
fluorophenyl]butancate _
4-chloro-N-(2,5-difluorapheny)-N-{(1R}-1-{ 4-fluoro-2-[3-(4-methyl-1-piperazinyl)-3-
15 - .
oxopropyljphenyt}ethyl}benzenesulfonamide
4-chloro-N-(2,5-difluoropheny!)-N-((1R)-1-{4-fluoro-2-[3-(2H-tetraazol-2-
16 -+ N
yDpropyllphenyl}ethyl)benzenesulfonamide
4-[2-((1R)-1-{5-chloro[(4-chlorophenyljsulfonyl]-2-fluoroanilino jethyl)-3-
17 A M
fluorophenyl]butanoic acid
18 4-chloro-N-(2,5-difluorophenyl}-N-({ IR)-1-{4-fluoro-2-[2-(3-
pyridinylmethoxy)ethyl]phenyl }ethyDbenzenesulfonamide hydrochloride
19 4-chloro-N-(2,5-difluorophenryl)}-N-[{ 1R)-1-(4-fluoro-2-{4-
{(methylamino)sulfonyljbutyl}phenyl)ethyljbenzenesul fonamide
20 4-chloro-N-(2,5-diffuorophenyl)-N-[(1R)-1-(4-fluoro-2-{4-
[(methylamino)sulfony!Jbutyl} phenyl)ethyl]benzenesulfonamide
31 4-chioro-N-(2,5-diffuorophenyl)-N-{{TR}-1-{ 4-fluoro-2-[3-
(methylsulfonyl)propyl]phenyl}ethyl)benzenesulfonamide
2 4-chloro-N-(2,5-difluorophenyl)-N-f(1R)-1 ~(4-fluoro-2-{4- B
[{methylamino)sulfonyl]butyl}phenylethyljbenzenesnlfonamide
4-[2-((1R}-1-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroaniiing tethyl)-5-
23 i o N
flucrophenyljbutanoic acid
24 4-chloro-N-(2,5-difluorophenyl)-N-{(TR}-1-{ 4-fluoro-2-f3-(1-
piperidinyl)butyl]phenyl} ethyl)benzenesulfonamide hydrochloride
2-((1R)-t-{{(4-chlorophenyl}sulfonyl]-2,5-diflucroanilino }ethyl)benzy] 4-
25 e X .
thiomorpholinecarboxylate
4-chloro-N-{2,5-difluorophenyl)-N-((1R)-1 -{2-[3-(ethylsulfonyl)propyl]-4-
26 S .
fluorophenyl}ethyl}benzenesulfonamide
4-chlore-N-(2,5-difluorophenyl)-N-((1R)-1-{2- [3-(ethyisulfonyl)propyl]-4-
27 HA-H .
fluorophenyl}ethyl)benzenesulfonamide
28 4-chloro-N-(2,5-diflucrophenyl)-N-{(IR)-I-{ 4-fluoro-2-[4-(4-methyl-1-piperazinyl)-3-
oxobutylphenyljethyl)benzenesulfonamide hydrochloride
29 4-chloro-N-(2,5-difluorophenyl)-N-((1 R)-1 -{4-fluoro-2-[2-(4-
pyridinylmethoxy)ethyllphenyt}ethyl)benzenesulfonamide hydrochloride




WD 00/ 50391 40 PCT/ US00/ 04560 5.58 mmol ) at 22 C. The resulting mxture was
al lowed to stir at 22 Cfor 10 days. The mixture.was extrachegusseods et her
(3 X 20 nL). The conbined organic extracts were washed with sat. NaHCCB,
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NUMBER | ACTIVITY COMPOUND
10 5-[2-((1R)-1-{{(4-chlorophenyl)sulfonyl}-2,5-difluoroanilino}ethyl)-5-
fluorcpheny!jpentanoic acid
31 4-chloro-N-[5-chlore-2-(hydroxymethyl)phenyl}-N-((1R}-T-{2:[3-(1H~imjdazol-1-
yl)propyl]phenyl} ethyl)benzenesutfonamide
19 4-chloro-N-(2,5-difluorophenyl}-N-({1R)-1-{4-fluoro-2-[3-(1H-1,2,4-triazol-1-
yhpropyllphenyl}ethyl)benzenesulfonamide
33 4-chloro-N-(2,5-difluorophenyt)-N-((1R)- - {4-fluoro-2-[4-(1H-imidazol-1-
yhbutyllphenyl}ethyf)benzenesulfonamide hydrochioride
24 4-02-((1R)-1 -{[(4-chlorgphepyl)su!fonyl]-Z,S-difluoroanilino}cthyl)-S-
fluorophenyl]butanoic acid
35 4-chloro-N-(2,5-difluorophenyl)-N-[(1R)-1-(4-fluoro-2-{3-
[{methylamino)sulfonyl]propyl} phenyl)ethyl]benzenesul fonamide
16 methyl (ZR)-2-[{tert-butoxycarbonyljamine]-3-{[2{(1R}-1-{[(4-chlorophenyDsulionyl}-2,5
difluoroanilino}ethyl}-5-fluorobenzyl]sulfanyi} propanoate
37 4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-[4-0x0-4-(1-
piperidinyi)butyl]phenyl}ethyl)benzenesulfonamide
18 “3-[2-{(1R)}-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl)-5-
- fluorophenyl]propanoic acid
19 3-[2-((IR)-1-{ [{4-chiorophenyl)sulfonyl]-2,5-difluoroanilino JethyI)-5-
fiuvorophenyl]propanoic acid
40 N-{teri-butoxy)-4-[2-((1R}-1-{[{4-chlorophenyl}sulfonyl]-2,5-dfluoroanilina }ethyl)-3-
fluorophenyl]butanamide
4t 4-chloro-N-(2,5-difluorophenyl}-N-{(IR)-1-{2-{3-(1H-imidazol-1-
yhpropyljphenyi}ethyl)benzenesulfonamide hydrochloride
4 4-chloro-N-(2,5-difluoropheny])-N-((1R)~1-{2-[3-(1H-imidazol-1 -
yDpropyllphenyl}ethyl)benzenesulfonamide hydrochloride
43 4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-(1H-imidazol-1~
yl)propyllphenyl}ethyl)benzenesuifonamide hydrochloride
44 4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{2-[3-( I H-imidazol-1-
yhpropyllphenyl}ethyl)benzenesulfonamide hydrochloride
45 4-chloro-N-{2,5-difluorophenyl)-N-{(1R)-1-{4-fluoro-2-[4
{methyisulfonyi}butyllphenyl}ethyDbenzenesulfonamide
46 4-chloro-N-(2,5-difluorophenyl}-N-({1R)-1- {4-fluoro-2-[4-
(methylsulfonyl)butyliphenyl}ethyl)benzenesulfonamide
47 4-chloro-N-~(2,5-difluorophenyl)-N-[(1R}-1-(2-{3-{(dimethylamino)sulfonyl]propyl}4-
fiuorophenyi}ethyl]benzenesulfonamide :
43 4-chloro-N-(2,5-difluorophenyl)}-N-((1R)-1-{4-fluoro-2-[4-(1-
piperidinyl)butyl]pheny!}ethyl)benzenesulfonamide hydrochloride
49 4-chloro-N-(2,5-difluorophenyl)-N-(1-{2-f3-(4H-1,2 4-triazol-4- :
yl)propoxylphenyl} ethyl)benzenesulfonamide hydrochloride
4-chloro-N-(2,5-difluorophenyl)-N-[{IR)-1-(2-{3-[(ethylamino)sulfonyl]propyl}-4-
50 -+ .
fluorophenyl)ethyljbenzenesulfonamide
4-chloro-N-(2,5-difluorophenyl)-N-((1R)-1-{4-fluoro-2-[3-( I H-tetraazol-1 -
31 +H+H+ A
yYDpropyliphenyl}ethyl)benzenesulfonamide
4-chloro-N-(2,5-difluorophenyl}-N-((1R)-1-{2-[(ethylsulfony[)methyl]-4-
52 HH .
fluorophenyl}ethyl)benzenesulfonamide
53 . 4-chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-{4-fluoro-2-[3-(1H-imidazol-1-
yl)propyl]phenyl}ethyl)benzenesulfonamide hydrochloride
54 4-chloro-N~(2,5-difluoraphenyl}-N-((1R)-1-{4-fluoro-2-[3-(1H-imidazol-1-
yhpropyljphenyl}ethyl)benzenesulfonamide hydrochloride
55 4-chloro-N-(2,5-diflucropheny)-N-((1R)-1-{4-flucro-2-[3-(TH-imidazol-1-
yDpropyl]phenyl}ethyl)benzenesulfonamide hydrochloride
56 4-[2-((1R)-1-{[(4-chlorophenyl)sulfony}}-2,5-difluoroaniline Yethyl)-5-fluorophenyl]-N-
methoxybutanamide
57 N-{3-2-((1R)-1-{{(4-chlorophenyh)sulfonyl)-2,5-difluoroantlino}ethyljphenoxy]propyl}-
N,2,2-trimethyipropanamide
53 4-chioro-N-~(2,5-diflucrophenyl)-N-{(1R)-1-[4-flugro-2-(3-
fiydroxybutyl)phenyljethyl}benzenesulfonamide




dried over SO, filtered, and concentrated under reduced pressure. Silica
gel chronﬁtcl\)/graphy(l:Q et hyl acet at e: hexanes) of the congéAugeat@0asf or ded

0. 455 g of 4-chloro-N-(2,5-difluorophenyl)-NJ[(R)-1-

met hyl - 4- azi dobut yl ] benzenesul fonam de as a colorless oil in 98%yield.
EXAMPLE 54 wo 0050391 315 PCT/US00/04560
NUMBER | ACTIVITY COMPOUND
59 4-chloro-N-(2,5-difluorophenyi}-N-[(TR}-1-(2-{ 4-{(ethylamino)sulfony(Jbutyl }-4-
fluorophenyl)ethyl]benzenesuifonamide
60 4-chloro-N-(2,5-difluorophenyl)-N-(1-{4-fluorc-2-13-( | H-imidazol-1-
yDpropyliphenyl}ethyl)benzenesulfonamide hydrochloride
61 N-{4-[2-((1R)-1-{ [(4—ch10rophenyl)sulfonyl]-z,s-diﬂuoroani!ino}ethyl)phenoxy]buty! }-2-
methoxy-N-methylacetamide
62 methy! 3-{[2-((lR)-l-{[(4-chlorophenyl)sulfonyl]-z,s-diﬂuoroanilino}cthy!)-s-
fluorobenzyljsutfonyl}propanoate
63 2—[2-((1R)-l-{[(4~chlorophenyi)sulfonyl]-z,S-diﬂuoroani[ino}cthyl)phcnyl]e!hyl 4-
thiomorpholinecarboxylate
64 4-chloro-N-(2,5-diflucrophenyl)-N-{{ IR)-1-{2-[3-(ethylsulfanyl}propyl}j-4-
fluorophenyl}ethyl)benzenesulfonamide
65 4-chloro-N-(2,5-difluoropheny)-N-((1R)-1 ={2-]4-{ethylsulfonyDbutyl]-4-
fluorophenyl}ethyl)benzenesulfonamide
66 4-chloro-N-(2,5-difluorophenyl)-N-((TR}-1 ~{2-[4-(ethylsulfony)butyl]-4-
fluorophenyl}ethyDbenzenesulfonamide
67 - 4-chloro-N-(2,5-difluorophenyl}-N-({ 1R)-1-{2-[3-(1H-imidazol-1-
- ylpropoxy]phenyl}ethylibenzenesulfonamide hydrochloride
68 4-[2-(1-{[{4-chlorophenyl)sulfonyl]-Z,5-diflucroan iIino}ethyl)-s~ﬂuorop_henyl]butanoic
acid
69 4-chlore-N-(2,5-difluorophenyl)-N-{{1R)- 1-[4-fluoro-2-(4-
hydroxypentyl)phenyljethyl} benzenesul fonamide
70 methyl (2R)-2-[(tert-butoxycarbonyl)amino|-3-({ 3-[2-((IR)-1-{ [(4-chlorophenylsuifonyl]-
2,5~diﬂuoroanilino}ethyl)—S-ﬂuorophenyl]propyl}sulfanyl)propanoate
71 4-chloro-N-(2,5-difluorophenyD)-N-((1R)-1 ={2-[3-(1H-tetraazol-1-
yDpropoxyJphenyl}ethylbenzenesulfonamide
7 4-chloro-N-(2,5-difluorophenyl)-N-((TR)-1 -{2-[3-(1H-imidazol-1-
yDpropoxyJphenyl) ethyl)benzenesulfonamide hydrobromide
7 4-chloro-N-(2,5-difluorophettyl)-N-{(1R)-1-{ 4-fluore-2-[3-0x0-3-(1-
piperidinyl)propyilphenyl}ethyl}benzenesulfonamide
74 4-[2-((1R)- l-{[(4-chloropheny1)suIfonyl]-2,5~diﬂuoroa.nilino}ethyl)—S—ﬂuorophenyl]-N—
methaxy-N-methylbutanamide
75 methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-({3-[2-({1R)- I ~{[(4-chlorophenyDsulfonyl]-
2,5-diﬂu0roaniiino}emyl)-s-ﬂuorophenyl]propyl}sulfonyl)propanoate :
76 4-chloro-N-(2,5-dichlorophenyf)-N-{2-[3-(1-oxido-1-
piperidinyl)propoxy]benzyl} benzenesulfonamide
7 4-chloro-N-(2,5-dichlorophenyl)-N-{2-[3-(1-oxido-1-
piperidinyl)propoxylbenzyl}benzenesulfonamide
73 4-chloro-N-(2,5-difluorophenyl)-N-{2-[3<{1-oxido-1-
piperidinyl)propoxyjbenzyl}benzenesulfonamide
79 4-chloro-N-(2,5-difluorophenyl}-N-{2-[3-(1,1,4-irioxido-4-
thiomerpholinyl)propoxylbenzyl}benzenesulfonamide
20 4-chloro—N-(2,5-difluorophcnyl)—N-((lR)—l-{Z-[B-( 1-
piperidinyl)propoxy]lphenyl}ethyl)benzenesulfonamide hydrochloride
3l methyl ({2-[2-((1R}-1-{ [{4-chlorophenylsulfonyl}-2,5-diflucrcanifino }ethyl)-5-
flucrophenyljethyl}sulfinyl)acetate
82 . 4-chloro-N-(S-chloro-Z-ﬂuorophenyl)—N-((lR)-l-{2—[3—(1H-imidazol-l-
yl)propoxylphenyl}ethybenzenesul fonamide hydrochloride
23 methyl 3-({2-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroaniiino}cthyl)-s-
fluorophenyljethyl}suifanyl)propanoate
84 4-bromo-N-{2,5-difluoropheny!}-N-{2-[3-(1-
piperidinyl)propoxy]benzy!} benzenesuifonamide hydrochloride
g5 4-chloro-N—{2-[3-(diethy[nitroryl)propoxy]benzyl} -N-(2,5-
difluorophenyl)benzenesulfonamide
8 4-chloro—N-{2-[3-(diell'xylnitroryl)propoxy]bcnzyl}—N-(2,5~
difluorophenyl)benzencsulfonamide
87 2-((1R)-1 -{[(4-chlorophcnyl)sulfonyl]-Z,S-diﬂuoroaniiino}elhyl)-S-ﬂuorobcnzyl 4-methyl-
I-piperazinecarboxylate
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NUMBER | ACTIVITY COMPOUND
23 4-chioro-N~(2,5-difluorophenyl)-N-({iR)-1-{2-13-(2H-tetraazol-2-
ylpropoxylphenyl} ethylbenzenesulfonamide
29 4-chloro-N-(2,5-difluorophenyl}-N-({1-[3<(1 -piperidinyl)propoxy]-2-
naphthyl}methyl)benzenesulfonamide hydrochloride
4-chloro-N-{2,5-difluorophenyl)}-N-({1R)-1- {2-{3-(4-methyl-1H-pyrazol-1-
90 -+ .
yDpropoxy]phenyl}ethyl)benzenesulfonamide
o1 4-chloro-N-(2,5-difluorophenyl)-N-{(1R}-I-{4-fluoro-2-{2-(2-
pyridinylmethoxy)ethyllphenyl yethylbenzenesulfonamide hydrochloride
9 4-[2-((1R)-1-{[(4-ch lorophenyl)sulfonyl}-2,5-diﬂuoroanilino}ethyl)-S-ﬂuorophcnyl]-N-
methylbutanamide
93 N-(allyloxy)-4-[2-((1R)-1-{ {(4-chlorophenyD)sulfonyl}-2,5-difluoroaniline }ethyl}-5-
flyorophenyl]butanamide
94 4-chloro-N-(2,5-diflucrophenyl)-N-{{ IR)-1-{4-fluoro-2-[4-(4-
thiomorpholinylsulfonyl)butyl]pheny! }ethyljbenzenesulfonamide
95 methyl ({2-[2-((IR)-I-{ [(4-chlorophcnyl)sulfonyl]-2,5-diﬂuoroanilino}ethyi)—S—
fluorophenyllethy!}sulfanyl)acetate
% 4-chloro-N-(2,5-difluorophenyl}N-{(IR}-1 -{4-fluoro-2-[3-
(methylsulfanyl)propyllphenyl}ethyl)benzenesutfonamide
o7 2-({IR)-1-{ [(4»chlorophenyl)sulfonyl]-2,5-diﬂuoroaniiino}ethyi)-s-ﬂuorobcnzyl 4-
thiomorpholinecarboxylate '
08 4-chloro-N-(2,5-difluoropheny[l)-N-({1R}-[-{2-[3-(1B-tetraazol-1-
yDpropyl]phenyl}ethylbenzenesulfonamide
99 4-chloro-N-(2,5-difluorophenyl)-N-[( IR)-1-(4—fluoro-2- {4-
fmethoxy(methyl)aminolbutyl} phenyl)cthyl]benzenesulfonamide
100 4—ch!0ro-N-(2,5—diﬂuorophenyl}-N—((1R)-I-{2-[3-( IH-tetragzol-1-
yhpropyljphenyl}ethyl)benzenesulfonamide
3-[2-((1R)-1-{ [(4—chlorophenyl)sulfonyl}-2,5-diﬂuoroani]ino}ethyl)—S-ﬂuorophenyI]-N—[2—
101 R \ .
(4-morpholinyl)ethyl]propanamide
102 4-chloro-N-(2,5-diflucrophenyf)-N-{(1R)-] -[4-ﬂ|:10r0-2-(4-
oxopentyl)phenyl)ethyl}benzenesulfonamide
103 4-chloro-N-(2,5-difluorophenyl)-N-{{IR)-! -[4—ﬂ.uoro-2-(4-
oxobutyl}phenyl]ethyi} benzenesulfonamide
4-2-((1R)-1-{ {(4—chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}cthyl)-S-ﬂuorophcnyl]-N-
104 -+ g
ethoxybutanamide
105 4-chloro-N-(2,5-difluorophenyl}-N-(1-{2-[3 -(IH—{mldazo!-l-
yl)propyllphenyl}ethyl)benzenesulfonamide
106 4-[2-((IR)}-1-{ [(4-chlorophenyl)sulfonyl]-2,5-difluorozniling} ethyl)-5-fluorophenyl]-N-
ethylbutanamide
methyl 3-({2-[2-((1R)-1-{[(4-chlorophenylsuifonyl]-Z,5-diflucroaniline } ethyl)-3-
107 - .
fluorophenyllethyl}sulfonyl)propanoate
108 4-chloro-N-(2,5-difluorophenyl}-N-((1R}-1-{2-[3-0xo-3-(4-
thiomorpholinyDpropyljphenyljethyi)benzenesul fonamide
109 4-chioro-N-(2,5-difluorophenyl)-N-[(1R)-1-(2- {3-
[methyl(mcthylsu]fonyl)amino]propoxy}phcnyl)eﬂlyf]benzcncsulfona.midc
N-{3-[2-((1R}-1-{ [(4-chlorc:phenyl)sulfonyl]-2,5-dif1uoroanilino}ethyl)phenoxy]pmpyl}-N
110 - . .
methylnicotinamide hydrochloride
4-chloro-N-[(IR)-1 -(2-{3-[(diethylamino)sulfonyl]propy[}-4-ﬂucropheny!)ethyl]-N-(2,S-
111 HH+ ) . -
difluorophenyl)benzenesulfonamide
3-2-((1R)-1 -{[(4—ch10r0phenyl)sulfonyl}-2,5-diﬂuoroanilino}ethyl}S-ﬂuorophenyl]-N-
112 - . i i
isobutyipropanamide
methyl 2-amino-3-{[2-((1R)-1 -{[(4-chloraphenyl)sulfonyl}-2,5-difluoroanilino ethyl)-5-
113 - .
fluorobenzylisulfonyl} propanoate hydrochloride
4-chioro-N-(2,5-difluorophenyl}-N- {1 R}-1-[4-fluoro-2-(3, 3,5t Nluoro-4-
114 - .
oxopentyl)phenyl]ethyl }benzenesulfonamide
115 4-chloro-N-(2,5-diﬂuorophenyl)-N—((lR)-l-{2-[2-(ethy[sulfony])ethyl]—4~
fluorophenyl}ethyl)benzenesulfonamide
4-chloro-N-(2 3-difluoropheny()-N-((1 R)-1-{4-fluoro-2-[3-(4-methyi-i-
116 - . . .
piperazinyl)propyllphenyl} ethyl)benzenesulfonamide
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NUMBER | ACTIVITY COMPOUND
117 3-[2-((1 R)—!-{[(4-chiorophenyl)sulfonyl}-z,s-diﬂuoroanilino}clhyl)-S-ﬂuorophenyl]-N-
(tetrahydro-2-furanylmethyl)propanamide
118 3-[2-((IR)-I—{[(4-chloropheny!)sulfonyl}-2,5-diﬂuoroanilino}elhyl)-S-ﬂuorophcnyI]—N—
cyclohexylpropanamide
119 4-chloro-N-(2,5-difluorophenyl}-N-((1R)-1-{2-[3-(Z-methyl-1 H-imidazol- 1-
yl)propoxylphenyl}ethyl}benzenesulfonamide hydrochioride
3-({2-[2-((1R)-1-{ {(4-chlorophcnyl)sulfonyl]—Z,S—diﬂuoroanilino}ethyl)-s-
120 +HHH+ . .
finorophenyl]ethyl}sulfonyl)propanoic acid
121 4-chloro-N-(2,5-difluorophenyl)-N-({1R)-1-{2-[3-(2,5-dioxo-1-
pyrrolidinyl)propoxy]phenyl}ethyl)benzenesulfonamide
3-[2-(f1R)-1-{ [(4-chlorophenyI)sulfonyl}-Z,S-diﬂuoroanilino}cthyi)phenyl]propyl 4-
122 - A .
thiomorpholinecarboxylate
123 tert-butyl 4-{3-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl}-2,5-diflucroaniling jethyl)-5-
fluorophenylipropanoyl}-1-piperazinecarboxylate
N-{4-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuor0ani!ino}ethyl)phenoxy]buty] }-N-
124 - .
methylpropanamide
4-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl])-2,5-d iflucroanilino}ethyl)-5-fluorophenyi]-N-
125 - .
cyclohexylbutanamide
4-~chloro-N-(2,5-difluorophenyl)-N-((IR)-1-{ 2-[4-(ethylsulfanyl)butyl]4-
126 +HH ’ _
fluorophenyljethyl)benzenesulfonamide
3-{12-((1 R)-l-{[(4-chIorophenyl)sulfony!}-Z,S-diﬂuoroaniIino}eLhyl)-S-
127 - N
fluorobenzyl]sulfonyl} propanoic acid
2-[2-((1R}-1-{ [(4-chEorophenyl)sulfonyl]-Z,S»diﬂuoroanilino}ethyl)-S~ﬂuorophenyl]ethyl
128 - . .
nicotinate hydrochloride
120 N-[2-(4-chlorophenyl)ethyl]-3-[2-((IR)-1- {[(4-chlorophenyl)sulfonyi]-2,3-
diflucroanilino} ethyl)-5-fluorophenyl]propanamide
N-{3-{2-(}-{[(4-chlerophenyl)sulfonyl}-Z,5-diflucroanilino }ethyl)phenoxyJpropyl}-N,2,2-
130 HHH . .
frimethylpropanamide .
methy] ({2-[2-((1R)-1-{ [(4-chiorophenyl}sulfonyl]-2,5-difluoroanilino Yethyl)-5
131 et
fluorophenyljethyl}sulfonyl)acetate
132 2-2-({(1R)-1-{ [{4-chlorophenyl)sulfonyl}-2,5-difluoroznilino} ethyl)-5-fluorophenyljethyl 4
thiomorpholinecarboxylate
133 4-chloro-N-(2,5-difluorophenyl}-N-{(1R)-1-{4-fluoro-2-[3-(1 H-imidazol-1-
i yDbutyl]phenyl}ethyl)benzenesnifonamide hydrochioride
4-[2-((1R)-1- {[(4-chIorophenyl)sulfonyl]-Z,S-c!iﬂuoroanilino}ethyl)—S—ﬂuorophenyl]-N-
134 - . .
isobutoxybutanamide
135 i-tert-butyl 4-{2-[2-({1R)-1 ~{{(4-chlorophenyl)sulfonyl]-2,5-diflucroanitinojethyT)-5-
flucrophenyl]ethyl} 1,4-piperazinedicarboxylate
4~chloro-N-(2,5-difluorophenyl)-N-{(1R)-1-{ 4-fluoro-2-[3-(4-morpholiny[)-3-
136 HHH -
oxopropyllphenyl}ethyDbenzenesulfonamide
4-chloro-N-(Z,S-diﬂuorophenyl)-N-((lR.)-l—{2-[3-(4-methyi-1-pipcrazinyl)—3-
137 i f
oxopropyilphenyl}ethylbenzenesulfonamide
138 4-chloro-N-(2,5-diftuorophenyl)-N-((TR)- 1-{4-fluoro-2-[(3E)-3-
(hydroxyimino)buty[Jphenyl}ethyl)benzenesulfonamide
139 4-chloro-N-(2,5-dichlorophenyt} N-{2-[3-(i-
piperidinyl)propoxylbenzyl} benzenesulfonamide hydrochloride
140 -4-0}1lf:ro-N-(Z,S-d1chior0phcnyl)-N-{ 2-[3+( l:-
piperidinyl)propoxy}benzyl} benzenesutfonamide
141 4-chloro-N-(2,5-dichlorophenyl)-N-{2-[3<(i-
piperidimyl)propoxylbenzyl} benzenesulfonamide hydrochloride
142 HH 2-[2-((1R)-1 -{[(4-chiorophenyl)sulfonyl]-2,5-diflucroanilino} ethyt)phenyljethyl nicotinate
143 4-[2-((1R)-1-{2,5-dichloro[(4-chIorophcn)./l)su!fonyl]anilino}ethyl)-S-
* fluorophenyl}butanoic acid .
2-[2-((1R)-1 -{{(4—chlorophenyl)su!fonyl}-Z,S-diﬂuoroanilino}elhyl)phcnyl]ethyl 4-
144 FRE— ;
morpholinecarboxylate
145 4-02-(1-¢f I(4-chiorophenyl)sulfonyl]-Z,S-dlﬂ_uoroamlmo}cthyl)phcnoxy]-N—
methylbutanamide
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NUMBER | ACTIVITY COMPOUND
146 N-benzyl-3-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]—2,5-diﬂuoroanilino}ethy!)-s-
fluorophenyi] N-{2-(dimethylamino)ethyl}propanamide
147 4-chloro-N-{2,5-diflucrophenyl)-N-((1 R}-1-{2-[3-(2H-tetraazol-2-
yDpropyl]phenyl}ethyl)benzenesulfonamide
148 4-chloro-N-(2,5~difluorophenyl)-N—((lR}-l-{4-ﬂuoro-2-{4-
{methylsulfanyl)butyl}phenyl}ethyl)benzenesulfonamide
149 4-chloro-N-(5-chlore-2-fluorophenyD)-N-[(1R)-1 -(4-flucro-2-{4-
[(methylamino)sulfonylfbutyl}phenylethyllbenzenesuifonamide
150 3-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroani[ino}ethyl)-s-ﬂuorophenyl]-N-[3-
{1 H-imidazol-1-yl}propyllpropanamide
151 4-chloro-N-(2,5-difluorophenyl)-N-(1-{2-[3{1-
piperidinyl)propoxylphenyl }ethyl)benzenesulfonamide hydrochloride
152 2-[2-((IR)-1-{ [(4-chIorophenyl)suIfony!]-z,s-diﬂuoroanilino}ethyi)-s-ﬂuorophcnyl]ethy! 3
pyridinylmethylcarbamate
153 N—bulyI-S-[z-((lR)-l-{{(4-chlorophenyl)sulfonyl]-2,S-diﬂuoroanilino}er.hyl)-S-
fluorophenyl}-N-methylpropanamide
154 2-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-Z,5-difluorcanilino }ethyl)-S-fluorophenyl]ethyl
isonicotinate
155 3-[2-({1R}-1~{[(4-chiorophenyl}sulfonyl]-Z,5-difluoroanilino }ethy])-5-fluorophenyf}-N-[2-
(2-pyridinyl)ethy!]prepanamide
156 N-benzyl-3-[2-((1R}-1-{ [(4-ch!orophenyl)sulfonyl]-Z,S-diﬂuoroani[ino}ethyI)-S-
fluorophenyl]propanamide
157 3-[2-((]R)-l-{[(4-chloropheny!)sulfony]]-2,5-diﬂuoroanilino}ethy])-S-ﬂuorophcnyl]—N—(3—
flucrobenzyl)propanamide
158 -+ )
methyl (2R)-2-amino-3-({3-[2-(( 1R)-1-{[(4-chloropheny)sulfonyl}-2,5~
159 2-[2-((1R)}-1 —{[(4-ch10rophcnyi}su-lfml‘yl]—_z,S-diﬂuoroanilino} ethyl)pheny!]ethyl
isonicotinate
160 N-{1,3-benzodioxol-5-ylmethyl)-3-[2-((IR)-1-{ {(4-chlorophenyl)suifonyl]-2,5-
difluoroanilino}ethyl)-5-fluorophenyl] propanamide
161 N-(tert-butyl)-3-[2-((IR)-1-{[(4-chlorophenylsulfony] -2,5-difluoroanilino }ethyl)-5-
fluorophenyl]propanamide
162 4-chloro—N-(2,S-diﬂuorophcnyl}-N—{5-ﬂuoro-2—[3-( 1-
piperidiny[)propoxylbenzyl}benzenesulfonamide hydrochloride
163 4-chloro-N-(2,5-difluorophenyl)-N-[{IR)-1-(4-fluoro-2-{3 -[2-(frifluoromethyl}- 1H-
imidazol-1-yl]propyl}phenylethyllbenzenesuvlfonamide
164 3-[2-((IR)- l-{[(4—chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}elhyl)-5-ﬂuorophenyl}-N—(2-
furylmethyl)propanamide
165 4-chloro-N-(2,4-diflucrophenyl)-N-((TR)-1-{2-[3-(1 H-imidazol-1-
yh)propoxy]phenyl}ethyl)benzenesulfonamide hydrochioride
166 4-chloro-N-(2,5-difluorophenyl}-N-({TR)-1-{2-[2-(2H-teiraazol-2-
yl)ethyllphenyl}ethybenzenesulfonamide
167 3-[2-((IR)-1-{ [(4-ch10rophenyl)sulfonyl]-2,5—diﬂuoroanilino}ethyl)-s—ﬂuorophenyl]-N-[}l—
(diethylamino)ethyl}propanamide
168 3-2-((1R)-1-§ [(4-chlcrophcnyl)sulfoner]-2,S-diﬂuoroanilino}ethyl)-S-ﬂuorophenyl]-N-(z-
pyridinylmethyl}propanamide
160 4-chloro-N-(2,5-difluorophenyl)-N-({18)-1-{2-[3(I~
piperidinyl)propoxy)phenyl}ethyl)benzenesulfonamide hydrochloride
170 4-chlore-N-(2,5-difluoropheny)-N-(1-{2-[3-( | H-imidazol-1-
yDpropoxy]jphenyl }ethyl)benzenesulfonamide hydrochloride
71 3-[2-((1IR)-1 -{[(4-chlorophenyf)sulfonyl]—2,5-diﬂu0roani[ino}ethyI)-S-ﬂuorophenyl]—N-(4-
methylcyclohexyl)propanamide
172 N-{2-[2-(1 -{[(4-chlorophenyl)sulfony]]-2,5-diﬂuoroanilino}ethyl)phenoxy]cthyl}-N,2-
dimethylpropanamide
173 4-chloro-N-(2,5-diftuorophenyl)-N-{(1R)-1 -[4-f1‘uoro-2-(3-
oxobutyl)phenyljethyt }benzenesulfonamide
174 4-ch]or0-N-(2,5-diﬂuorophenyl)—N~((1R)-1~[2-[2-(1H-tctraa.zol-l-
yDethyl]phenyi}ethyl)benzenesulfonamide
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NUMBER | ACTIVITY COMPOUND
4-chlor0-N-[5-chloro-z-(hydroxymethyl)phenyl]-N—(( 1R)-1-{2-[3-(1H-imidazol-1-
175 R X
yipropoxylphenyl}ethyhbenzenesulfonamide
176 4-chloro-N-(2,5-difluorophenyl}-N-({ IR }-1-{2-[2-( H-feiraazol-1-
ylethyllphenyl}ethy!benzenesulfonamide
177 N 4-chloro-N-(2,5-difluorophenyl}-N- {?—[3-( I~ ‘
pyrrolidinyl)propoxyJbenzy!} benzenesulfonamide hydrochloride
178 4-chloro-N-{2,5-difluorophenyl)-N-{2-[3-(1-
pyrrolidinyl)propoxy]benzyl} benzenesulforamide hydrochloride
179 - 4-chloro-N-(2,5-difluorophenyl)-N-[(IR)-1-phenylethyl]benzenesulfonamide
180 4-chloro-N-(2,5-difluorophenyl}-N-{2-[3-(1-
piperidinyl)propyllbenzyl }benzenesulfonamide hydrochloride
181 2-({IR)-1-{ [(4-chlorophcnyl)sulfonyl]-2,5-diﬂuoroa.nilino}ethyl)-S-ﬂuorobcnzyl 2-{4-
morpholinyl)ethyicarbamate
182 4-chloro-N-(2,5-difluorophenyl)-N-{(TR}-1-[4-flucra-2-(5,5, 5-trifluoro-4-
hydroxypentyl)phenyllethyl}benzenesulfonamide
3-12-((1R)-1-{[(4-chlorophenysul fonyl]—2,5—diﬂuoroanilino}ethyl)-s-ﬁuoropheny!]-N-{Z—
183 - . .
- (1H-indol-3-yi)ethyllpropanamide
N-[1 -(2—{4-{(aminncarbonyl)(methyl)amino]butoxy}phenyE)elhyl]-4-chloro-N~(2,5-
184 +H . .
difluorophenyDbenzenesulfonamide
185 2-((1R)-1-{ [(4-ch]orophenyl)su!fonyl]—z,s-diﬂuoroanilino}cthyl)benzyl 4-
morpholinecarboxylate
186 +H 3-[3-((1R)-1-{ [(4-chlorophenyl}sulfony]]-Z,S-diﬂuoroanilino}ethyl)phenyl]propanoic acid
187 3-[2-((1R)-1- [(4-chlorophenyl)sulfonyl]—Z,S-diﬂuoroanilino}cthy1)-5-ﬂuorophenyl]—N-(3-
pyridinylmethyl)propanamide
4-[21-{ [(4-chlorophcnyf)sulfonyl]—Z,S-diﬂuoroanilino}cthyl)phenoxy]-N-
188 - .
methoxybutanamide
methyl (28)-2-[(tert-butoxycarbonylyamino]-3- [2-((1R)-1- {{(4-chlorophenyl}sulfonyl]-2,5
189 Htt : ) o
difluoroanilino}ethyl)-5-fluorobenzyl]sulfonyl}propanoate
190 4-[2-({ [(4—chIorophany!)sulfonyl]-z,s-diﬂuoroanilino}x_nemyl)-S-ﬂuorophenyl] butanoic
acid
191 N-{3-[2~(1-{ [(4—chiorophcnyl)su1fonyl]—2,5-diﬂuoroanilino}ethyl)phcnoxy}propy!}-N-
methyinicotinamide
192 3-[2-((1R)~1-{ [(4-chlorophenyl)su1fonyl]-2,5—diﬂuoroani[ino}ethyl)-s-ﬂuorophenyl}-N—(S -
* pyridinyl)propanamide
193 N-{4-[2-(I-{[(4~chlorophenyl)su}fonyl]-2,5-diﬂuoroanilino}cﬂlyl)phenoxy}butyl}-N-
methylpropanamide
194 2-[2-((1 R)-I-{[(@chlqrophcnyl)sulfonyl]-z,s-diﬂuomanilino}ethyE)-S-ﬂuoropheny[]ethyl 4
~_morpholinecarboxylate
195 4-chloro-N-(2,5-difluorophenyl}-N-((TR)-1-{4-flucro-3-[3-(IH-imidazol-1-
yhpropyllpheny!}ethyl}benzenesul fonamide hydrochloride
4-chloro-N-{(1R}-1-[2-(3-cyanopropyl}-4-flucrophenyljethyl}-N-(2,5-
196 bt . .
difluorophenyl)benzenesulfonamide
197 2-[2«((1R)-1-{ [(4-chloropheny)sulfonyi]-2,5-difluorcanilino }ethyDphenyljethyl 2-(2-
pyridinyl)ethylcarbamate
198 2-[2-((1R)-1-§ {(4-chlorophcnyl)sulfonyl]—Z.S-diﬂuoroanilino}ethyl)-S-ﬂuorophenyl]ethyl k)
pyridinylcarbamate i}
199 4-chloro-N-(4-fluorophenyl}-N-{{1R)-1- {2-[3-{1H-imidazol-1-
yDpropoxylphenyl}ethyl)benzenesulfonamide hydrochloride
2-((1R)-1 -{[(4-chlorophenyl)sulfonyl}~2,5-diﬂuoroani1ino}ethyl)-s—ﬂuorobenzyl
200 it L
isonicotinate
4-chloro-N-(2,5-diflucrophenyi)-N-(( 1R})-1-{2-[3-(4-morpholinyl)-3-
201 - .
oxopropyli]phenyl} ethyl)benzenesulfonamide
202 A+ 2-((1R)-i-{|(4-chlorophenyl}sulfonylj-2,5-diflucroanilino}ethyl)-5 -fluorobenzy! nicotinate
3-[2-((lR}-l~{{(4-chlorophenyl)su[fonyl]-2.5-diﬂuoroanilino}cthyl)-S—ﬂuorophcnyll-N-(Z-
203 -+ .
methoxyethyl}propanamide
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NUMBER | ACTIVITY COMPOUND
204 2-[2-((IR)-1-{ [(4-chloropheny])sulfonyl]-z,s-diﬂuoroaniiino}ethyl)-s-ﬂuorophcnyl]cthyl 1
piperidinecarboxylate
205 S 4-[3-((IR)-1-{ [(4-chiorophenyl)suif‘onyl]-2,5—dif1uoroanilino}ethyl)phenyl]butanoic acid
206 3-[2«((IR)-1 -{[(4-chlorophenyl)su[fonyl]-z,s-diﬂuoroanilino}ethyl)-s-ﬂuoropheny]]~N—(4-
flucrobenzyl)propanamide
207 4-chloro-N-(2,5-diftuorophenyl}-N-{(i R}-1-[4-fluoro-2-(5-methyl-4-ox0-5-
hexenyDphenyllethyl}benzenesulfonamide
2—((1R)-1-{{(4—chlorophcnyl)sulfonyl]—2,5~diﬂuoroanilino}ethyl)~5-ﬂuorobenzyl 2-
208 e any
phenylpropylcarbamate
209 -+ 2-((IR)-1-{ [(4-chlorophenyl)sulfony[]-2,5-diﬂuoroanilino}ethyl)benzyl tert-butylcarbamate
3-[2-((1R)-1-{[(4-chlorophenyl)sulfonyij-2, S-difluorcanilino} ethyl)-5-fluorophenyl]-N-[4-
210 o
(trifluoromethyl)benzyi]propanamide
3-[2-{{(1R)-1-{[(4-chlorophenyl)sulfonyij-2 ,3-diflucroanilino}ethyl)-5-fluorophenyl}-N,N-
211 =
diethylpropanamide
212 4-chloro-N-(2,5-difluorophenyl}-N-[1-(2-{3-
i [[(ethylammo)carbonyl](melhyl)ammo]propoxy}phenyl)cr.hyl]benzenesulfonarmde
N-{4-12-(1-{[(4-chlorophenyDsulfonyl]-2,5- -difluoroanilino}ethylphenoxyJbutyl}-2-
213 -
methoxy-N-methylacetamide
N‘{Z-[Z-(l-{[(4-chlorophenyl)sulfonyl]~2,5-diﬂuoroanilino}ethyl)phenoxy]emyl}-M
214 - .
methylacrylamide
2-((1R)-1-f [(4-chlorophenyl)sulfonyl]-z,s—diﬂuoroanilino}elhyl)-S-ﬂuorobcnzyl 3-(1H-
215 A .
imidazol-1-yDpropylcarbamate
N-{3-[2-({[(4-chlorophenyi)su[fonyi}-2,5-diﬂuoroanilino}methyl)phenoxy]propyl}-N-
216 H oo
methylnicotinamide
N-{3-[2-(1-{ [(4-chlorophenylysulfonyl]-2,5-difluoroanilino} ethyl)phenoxy]propyl}-N-
217 +HH+ .
methylacetamide
2-[2-((IR)- l-{{(4~chlorophenyl)sulfonyl}-z,5-diﬂuoroanilino}ethyl)-S-ﬂuorophenyl]er.hy!
218 i+ : .
isopropylcarbamate
219 2-I2~((1R)-1-{ [(4-chlorophcny1)sulfonyl}—z,S-diﬂuoroanilin0}cthyl)-S-ﬂuorophenyl]elhyl
benzylcarbamate
N-{4-[2-(1-{[(4-chiorophenyljsulfonyl}-2, S-dtﬂuoroamlmo}ethyl)phenoxy]buty]}-N—
220 e+
methylacetamide
221 E 412 1—{[(4-chlorophenyl)sulfony!]-Z,S-dlﬂuoroam!mo}emyl)phcnoxy]butanoic acid
N-{4-[2-(1-{ [{4-chlorophenyl)sulfonyl]-2,5-diflucroanilino Yethyl)phenoxy] butyl}-N-
222 -+ . .
methyt-4-morpholinecarboxamide
4-{2-((1R)-1-{[(4-chicrophenylsulfonyl]-2,5-difluroanilino }ethyl)-5-flucrophenyl}-N,N-
223 HA+ . . .
diethylbutanamide
224 methyl 4-[ {3-[2-(1-{f(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino}ethy)phenoxylpropyl }{methyl)amino]-4-oxobutanoate
4-chlora-N-(2,5-difluorophenyl}-N-((TR)-1-{2-{(1, I-dioxido-4- -thiomorpholinyl)methyl}-4-
225 -
flucrophenyl}ethyl)benzenesulfonamide
2-((IR)-1-{ {(4-chlorophenyl)su!fonyf]-2,5-diﬂuoroani!ino}ethyl)bcnzyl 4-methyl-1-
226 -
piperazinecarboxylate
N,N-diallyl-3-[2-((1R)-1-{[(4-chicropheny[)sutfonyl}-2,5- d1ﬂuoroamlmo}ethyl}-5-
227 =
fluorophenyl]propanamide
3-[2-((1R)-1-{[(4-chlorophenyD)sulfonyi]-2, S-difluoroanilino}ethyl)-5-flucrophenyl]-N-(2,2
228 +H . .
dimethoxyethyl)propanamide -
3-[2—((1R)-l-{[(4-chloropheny])sulfonyI]-2,5~diﬂuoroanilino}ethyl)-S-ﬂuorophenyl]—N—(2-
229 b+ .
phenylpropyl)propanamide
230 4-chloro-N-{2,5-dibromophenyl}-N-{2-[3-(i-
piperidinyl)propoxy}benzyl} benzenesulfonamide hydrochloride
231 N-{3-[2-(1-{[{4-chlorophenyDsulfonyl]-2,5-
difluoroanilino}ethyl)phenoxylpropyl} acetamide
232 4-chloro-N-(2,5-diflucrophenyl)-N-{1-[2-(3-
{ methyl{(methylamino)carbonyl]amino}propoxy)phenyI]ethyl}benzenesulfonamide

ded




extracted with ether (3 X 60 nL). The conbi ned organic extracts were washed
with sat. NaHCO3, 21 August 2003 WO 00/50391 41 PCTI USOQ' 0Zb6A0gust 2003
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NUMBER | ACTIVITY COMPQUND
233 i 2-[2-((1R)-l-{{(4-chlomphenyl)su]fonyl]-z,s-diﬂuoroanilino}ethyl)-s-ﬂuorophenyl}ethyl 2
pyridinylmethylcarbamate
234 St N-{3-12-( 1-{[(4-chlorophenyl)suIfonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-N-
methylcyclopropanecarboxamide
235 et 2-[2-((IR)-1-§ [{4-chlorophenyI)sulfonyl]-Z,S-diﬂuoroanilino}emyl)-s-ﬂuorophenyl]cthyl 2
(2-pyridinyDethyicarbamate
236 St 3-[2-((1R}-I-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino yethyl}phenyl}-N-[3-(TH-
imidazol-1-yl)propyl]propanamide
237 - 4—chloro—N-(Z,S-diﬂuorophenyl)-N-((lR)—E-{Z-{B-oxo—3-( 1-
piperidinyl)propyljpheny!}ethyl)benzenesuifonamide
238 et N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-
difluoroanilino }ethyl)phenoxy]propylinicotinamide
239 At methyl (28)—2—{[2~((lR)-1-{[(4-ch[orophenyl)sulfonyl]-Z,5-
difluoroanilino }ethyl)benzylJamino}propanoate
240 +H+ 4.ch loro-N-(2,5-diﬂuorophcnyl)-N-[(iS)~2-hydroxy‘l-methyleﬁxy]]benzencsulfonamide
241 St 2-[2-{( lR)-l-{[(&chiorophcnyl)su1fonyl]-2,5-diﬂuoroanilino}emyl)-S-ﬂuorophenyl]ethyl 2
- (diethylaming)ethylcarbamate
242 - 3-[2-((1R)-1-{ [(4-chloropheny!)suIfonyl]-Z,S-diﬂuoroanilino}cthy[)phenyl]—N-
cyclooctylpropanamide
243 et 2-[{2-[2-(1-{{(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino}ethyl)phenoxylethyl} (ethyDamino]-1,1-dimethy!-2-oxoethyl acetate
N-(2-{3-[(am inocarbonyl)(methyl)amino]propoxy}bcnzyl}-4-chloro-N-(2,5-
244 - . .
diflucrophenyl)benzenesulfonamide
245 e 4-chloro-N-(2,5-difluorophenyl)-N-(1-{2-[3-(1H-1,2,3-triazol-1-
ylpropoxylphenyl}ethylbenzenesulfonamide
246 2-[2-((IR)-1-{ [(4-ch!orophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phcnyl]ethyl 2,2-
+HH+ A
dimethoxyethylcarbamate
247 . 2-[2-{(FR)-1-{ [(4~chlorophcnyl)sulfonyl]—2,S-diﬂuoroa.nilino}cthyl)-S-ﬂuoropheny!]eﬂlyl
. diethylcarbamate
N-[S-ch10ro—2-(hydroxymethyi)phenyl}-4—melhyl-N-{( 18)-1-
248 HH-+ .
methylbuty}lbenzenesulfonamide
249 it tert-butyl 4-{3-[2-((1R}-1- {[{4-chlorophenyi)sulfonyI]-2,5-
difluoroanilino}ethyl)phenyl]propanoy!}- 1-piperazinecarboxylate
250 et 2-[2+(1 R)-1-{[(4-chlorophenyl)sutfonyl}-2,5~diﬂuoroanilino}ethyl)phcnyl]emy[ 4-methyl-
1-piperazinecarboxylate
251 e N-(2,5-difluorophenyl)-4-fluoro-N-{2-[3-(1-
pipetidinyl)propoxy]benzyl} benzenesulforamide hydrochloride
257 it 2-((1R)-1-{ [(4-ch_lorophenyi)sulfonyl]-Z,S—diquorcaniEino} ethyl)-S-fluorobenzyl 2-
pyridinecarboxylate
N-{2-[2-(1-{ [(4-ch[orophenyl)sulfonyl]-2,S-diﬂuoroani1ino}emyl)phenoxy}ethy! }-2-
253 -+ .
methoxy-N-methylacetamide
254 S 2-[2-((IR)—I-{[(4-chIorophenyl)sulfonyl]—2,S-diﬂuoroanilino}ethyl)-S-ﬂuorophenyl]ethyl 4|
methyl-1-piperazinecarboxylate
255 —— N-(tert-butyl}-3-[2-((1R)-1-{{{4-chlorophenyl)sulfonyl]-Z,5-
difluoroanilino}ethyl)phenyilpropanamide
-2-[2-((IR)-1-{[{4-chlorophenyl}sulfonyl}-2,5-diflucroani lino}ethyl)phenyljethyl 3-
256 +H <
pyridinylmethylcarbamate
257 e 3-[2-((IR)-1-{ [{4-ch1oropheny[)sulfony1]-2,5-diﬂuoroani1ino}elhyl)phenyl]-N-[Z-(tl-
morpholinyl)ethyi]propanamide
258 U 4-[2—(1-{[(4-chloropheny[)sulfonyl]-2,5-diﬂuor0ani[ino}ethyl)phenoxy]-N—(3-
pyridinylmethyl)butanamide hydrochloride
250 b N-{4-[2-(1-{ [(4-chIorophenyl)sulfonyl]-2,5-diﬂuoroani]ino}ethyl)phenoxy]butyl}—N-
ethylacetamide
260 e N-{3-[2-(1-f [(4~chloropheny[)suIfonyl]-2,5-diﬂuoroanilino}ethyl)phcnoxy}pmpyl}-N-
methyl-2-furamide
261 A N-{3-[2-(i-{ {(4—ch|orophcnyl)su[fonyl]-2,5-diﬂuoroani]ino}cthyl)phcnoxy}propyl}—N-
methyicyclobutanecarboxamide




[ [ . Silica
dried over S, filtered, and concentrated under reduced pressure
gel chromat (I\)/graphy (1: 9 ethyl acetate:hexanes) of the congeptgatoo@d f orded

1.53 g of 4-chloro-N(2,5-difluorophenyl)-NJ[(R)-1-

¢ . . 0 .
met hyl - 3- azi dopr opyl ] benzenesul fonam de as a colorless oil in 95%yield.
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NUMBER | ACTIVITY COMFPOUND
262 4-chloro-N-cyclohexyl-N-{2-[3-(1 -piperidinyD)propoxy]benzyl} benzenesulfonamide
hydrochloride
4~chloro~N-cycIohexyl-N—(2—[3—(]—pipcridinyl)pmpoxy]benzyl}benzenesulfonamide
263 - ;
hydrochloride
264 4-chloro-N-cyclohexyl-N-{2-[3-(1 -piperidinyh)propoxyJbenzyl Yoenzenesulfonamide
hydrochloride
265 4-chloro-N-(2,5-difluerophenyi)-N-f1 -(2-{3-[{ [(7,7-dimethyl-2-oxobicyclo[2.2.1 hept-1-
y])methyl}su]fonyl}(methyl)amino]propoxy}phenyl)ethyl]benzencsulfonamide
2—[2-((1R)-1~{[(4-chlorophenyl)sulfonyl]-z,S—diﬂuoroani[ino}cthyl)phcnyl]ethy[ tetrahydro|
266 H+
2-furanylmethylcarbamate
267 2-[2-{(1R)-] -{[(4-chlorophcnyl)sulfonyl]-2,5-diﬂuoroanilino}cthyl)—S—ﬂuorophenyl]cthyl
bis(2-methoxyethyl}carbamate
268 3-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-2,5-diflucroanil ino}ethylphenyl]-N-[2-(1H-indol
3-yDethyllpropanamide
269 4-chloro-N-(2,5-dichlorophenyl)-N-[{1R}-1 ~{4-fluoro-2-{4-
{(melhylamino)sulfonyl]bulyl}phenyl)ethyl}benzenesulfonamide
2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino tethyl)-5-fluorophenyljethyl 2
270 A .
- (4-morpholinyl)ethylearbamate
271 4-chioro-N-(2,5-difluorophenyl)-N-((1R)-1- {2-[3-(4,5-dihydro-1 H-imidazol-2-yl)propyl}-4
fluorophenyt}ethyl)benzenesul fonamide hydrochloride
279 3-[2-({IR)-1-{ f(4-chlorophenyl)sulfonylj-2,5-diflueroaniling }ethyl)-5-fluorophenylj-N-
(1,2,3,4-tetrahydro- L-naphthalenyl)propanamide
73 N-{3—[2-(1-{[(4—chEorophenyl)sulfony!]-2,5-diﬂuoroanilino}ethyl)phenoxy]propy[}-2,2-
dimethyipropanamide
4-tert-butyl-N-{3-[2-(l-{[(4-chlorophenyl)sulfonyl]—2,5—
274 - ) oe .
dlﬂuoroam[mo}ethyl)phenoxy]propyl}benza.m:de
2-12-((1R)-1-{ [(4-ch[omphcnyl)sulfony!}-Z,S-diﬂuoroanilino}ethyl)phenyl]cthyi bis(2-
275 -+
methoxyethyl)carbamate )
N-{3-[2-(1-{ [(4-ch]oropheny!)sulfonyl]~2,5-diﬂuoroanilino} ethyl)phenoxylpropyl}-N-
276 - : R
methyl-1-adamantanecarboxamide
277 4-chloro-N-(2,5-difluorophenyl)-N-{1-{2-[3-(1 H-tetraazol-5-
yl)propoxy]phenyi}ethyl)benzenesulfonamide
278 4-chlore-N-(2,5-diflucrophenyl)-N-{T-[2-(4-
{cthyl[(mcthylamino)carbonyl]amino}butoxy)phcnyl]ethyl}benzcnesulfonamidc
2-[2-((1R)-1-§ {(4-chlorophenyl)su!fonyI]-2,5-diﬂuoroanilino}ethyl)-s-ﬂuorophenyl]ethyl 1
279 - L,
benzyl-4-piperidinylcarbamate
280 (2E)-3-[3-((IR)-1-{ [(4-chlorophenyl)suifonyl}-2,3-difluoroanilino }ethyl)pheny!]-2-
propencic acid
28] ~ 4-chloro-N-(2,5-difluorophenyl}-N-{T-[2-(4-
{methyl[(methy]amino)carbonyl]amino}butoxy)phenyl]ethyl}bcnmnesulfonamide
282 4-chloro-N-(2,5-diftuorophenyD)-N-{(1R)- 1-[2-(1H-tetraazol-1-
ylmethyl)phenyljethyl} benzenesulfonamide
N-{3-[2-(1-{ [(4-chlorophenyl)sulfonyI]-Z,S-diﬂuoroaniIino}eﬂlyl)phenoxy] propyl}-N,3-
283 - . .
dimethyl-2-butenamide
2—((1R)-I-{[(4-chlorophenyl)su1fonyl]—2,5-diﬂuoroani!ino}emyl)benzyi i-
284 - N
piperidinecarboxylate
285 et 4-ch[oro-N-(2-ﬂuorophcny[)-N-((1R)-l-{2-[3-(lH-imidazol‘-l-
yl)propoxy]phenyl}ethyl)benzenesulfonamide hydrochloride
286 - 4-[2-({ [(4-chlor0phcnyl)su]fonyl]-Z,S-diﬂuoroanilino}mqﬂly[)phenyljbutanoic acid
2—[2-((1R)-I-{[(4-chlorophenyl)sulfonyl]-Z,S-difluoroanilino}ethy!)-s-ﬂuoropheny!]ethy]
287 -
tetrahydro-2-furanylmethylcarbamate
3-[2-({(1R)-1-{[(4-chlorophenyl)sulfonyl}-2,5-difluoroambing }ethyl}-5-fluorophenyl]-N-(2,5
288 -+ . .
difluorobenzy!)propanamide
N-(4-{[{3-[2-(1-{[(4-chlorophenyl)suifonyl}-2,5-
289 - . - . .
d:fluoroamlmo}elhy!)phenoxy]propyl}(methy[)ammo]su[fonyl}phenyl)aceta.mxde
3-{2—((1R)—I-{{(4-ch!orophenyl)sulfony!]-Z,S-difluoroa.ni!ino}ethyl)phenyl]-N-{z-(2-
290 - - .
pyridinyl)ethyllpropanamide




4-chl oro-N-(2,5-di fluorophenyl)-N[(R)-1-nethyl -3-am nopropyl ]
benzenesul fonam de F Cl To a sol ution of . 21 Auqust 2003
4-chl oro-N-(2,5-di fluorophenyl)-N[(R)-1-nethyl-3-azi dopropyl ] benzene-
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NUMBER | ACTIVITY COMPOUND
291 St N-{4-[2-(1-{ [(4-ch!orophcpyl)sulfonyl]-2,5-diﬂuoroaniiino}ethyl)phcnoxy]butyl }-N-ethyl-
2-methoxyacetamide
292 e 4-chloro-N-(2,5-diflucrophenyl}-N-{2-[3-(I-oxido-1-
pyrrolidinyl)propoxylbenzyl} benzenesulfonamide
203 — N-{2-[2-(1 -{[(4-chloropheny!)suEfonyl]—Z,S-diﬂuoroanilino}ethyl)phenoxy}cthy] }N2,2-
trimethylpropanamide
204 - 4-chlore-N-(2,5-difluorophenyl)-N- { [-[2-(2-
{ethyl[(methylamino)carbonyl]amino ) ethoxy)phenyllethyl} benzenesulfonamide
205 et 2-((]R)-l-{[(4~ch!omphcny])su[fonyl]—2,5-diﬂuoroanilino}ethyl)-S-ﬂuorobcnzyl 3-
pyridinylcarbamate
206 e 2-[2-{(1R)-1-{ [(4-chlorophenyl)sulfony[}-2,5—diﬂuoroanilino}ethy])-s-ﬂuorophény[]ethyl
benzyl{methyl}carbamate
297 e N-[1-{2-{3- [[(tert-butylamino)carbonyl}(methyl)aminolpropoxy} phenyljethyl}-4-chioro-N-
(2,5-difluorophenyl}benzenesulfonamide
208 -t 2-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}emyl)-s-ﬂuerophenyl]ethy! 3
(1H-imidazol-1-yi)propylcarbamate
299 et N-{2-[2-(1-{ [(4-chroropheny])sulfonyl]—2,5-diﬂuoroanilino}cmyl)phenoxy}cmyl}-N-
methylpropanamide
100 A 3-{2-{{iR}-1-{{(4-chlorophenyDsulfonyl]-2 S-diﬂuoroa.nilino}cthyl)phenyl]—N—(z-
pyridinyimethyl)propanamide
101 -t 3-[2~((1 R}-I {{{4-chlorophenyl)sulfonylj-2 »3-difluoroanilino}ethyl)phenyl}propyl 3-(TH-
imidazol-1-yl)propylcarbamate
202 - 4-chloro-N-{2-{2-(cyclohexylsulfinyl)ethoxyjbenzy{}-N-(2,5-
difluorophenyl)benzenesulfonamide
303 - 2-[2-((1R)}1-{[(4-ch lorophenyl)sulfonyl]-2,5-diftuoroanilino fethyl)-3-fluorophenyijethy]
diallylcarbamate
304 —r 3-[2-(01 R)—l-{[(4-ch[orophenyl)su!fony]]-2,5-diﬂuoroanilino}ethyf)-S-ﬂuorophenyl]—N-(I -
phenylethyl)propanamide
305 e 4-chloro-N-(2,5-difluorophenyl)-N-((IR)-1- {2-[2-(Z-methyl- TH-imidazol-1-
yhethyllphenyt}ethylibenzenesulfonamide hydrochloride
106 - 2-[2-((1R)~1-{{(4-chlorophenyl)sulfonyl}-2,5-diffucroanilino Yethyl)-5 -fluorophenyl]ethyl
1,2,3,4-tetrahydro-1-naphthalenylcarbamate
307 i 2-((1R}-1-{[(4-chlorophenyl}sulfonyl]-2,5-diflucroanilino} ethytjbenzyl 2-(4-
morpholinyDethylcarbamate
108 . N-{3-{2-(I-{[(4-chlerophenybsulfonyi]-2,5-difluoroanilino }ethyl)phenoxypropyl}-N-
methyl-2-(phenylsulfanyl)acetamide
109 —t N-{3-[2-(1-{[(4-chlorophenyDsuifonyl]-2,5-difuoroanilino}ethy phenoxy fpropyl}-3-
cyano-N-methylbenzemide
310 - 3-[2-((1R)-1-{[(4-chlorophenyD)sulfonyl}-2,5-difluoroanilino }ethyDphenyl]-N-(2, 2-
dimethoxyethyl)propanamide .
31 . 2-((IR)-1-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroanilino}ethyl)-5-fluorobenzy]
cyciooctylcarbamate
112 H+ 2~[2-((1R)~1-{[(4-chlorophenyD)sulfonyl]-2,5-difluoroanilino }ethyl)-5-fluorophenyi]ethyl
cyclooctylcarbamate
313 - 4-chloro-N-(2,3-dichlorophenyl)-N-{2-[3-(1-
piperidinyl)propoxy}benzyl}benzenesulfonamide hydrochloride
314 - N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroaniline yethyl)phenoxy jpropyl}-N-
methyl-2-thiophenesulfonamide )
315 —— 2-[2-(IR)-1-{[(4-chlorophenylsulfonyl}-2,5-diffuoroanilino }ethyDphenyljethyl
methyl(phenyl)carbamate
316 —— 3-[2-((1R}-1-{[{4-chlorophenyDsulfonyl}-2,5-diffucroanilino fethyl}-5-fluorophenyl}-N,N-
bis(2-methoxyethyl)propanamide
317 - 2-({1R)-l-{[(4-chloropheny1)sulfonyl}-2,5-diﬂuoroanilino}elhy[)—S-f]uorobcnzyl [,2,3,4-
tetrahydro-1-naphthalenylcarbamate
318 - 2-[2-{(1R}-1-{[(4-chlorophenyl)sulfonyl}-2,5-diflucroanilino }ethyijphenyljethy] 2-(4-
morpholinyl)ethylcarbamate
319 H_I_ N-{2-{2-(1-{ [(4-chEorophcnyi)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phcnoxy]elhyl }-N-
methyl-4-morpholinecarboxamide




sul fonam de (0.144 g, 3.59 mml) in THE (35 nL) was added |ithium al um num
hydride (7.16 nL, | Min THF) at O C under nitrogen atnosphaugust Z0e3
resulting mxture was allowed to stir at 0 Cfor 1 h and subsequently
treated by successive dropwi se addition of 0.272 nL of water, 0.272 nL of

15% sodiu Bhﬁ%@r' de sol ution, and 03ﬁ16 nL of water. Thp%Tms)étty&[s& was

concentrate reduced
NUMBER | ACTIVITY COMPOUND
320 _— N-{3-{2-(1-{ [(4-chlorophenyl)sulf?nyl]-z,s-diﬂuoroani lino}ethyl)phenoxy]propyi}-2,6-
dimethoxybenzamide
121 - N-{3-[2-({[(4-chlorophenyDsulfonyl]-2,3-diflucroanilino }methyl)phenoxy]propyl}-N-
methylacetamide
322 —_— 2-[2-((1R)-1 -{[(4-chlorophenyl)sulfony[]—Z,S-diﬂuoroa.niiino}ethyl)-S-ﬂuorophenyl]elhy[ 2
{ I-methyl-2-pyrrolidinyl)ethylcarbamate
323 —_— 2-[{4-[2-(1-{[(4-chlorophenyl}sulfonyl]-2,5-
difluoroanilino}ethyl)phenoxylbutyl} (methyl)amino]-1,1 -dimethyl-2-oxoethy! acetate
124 —— 4-chloro-N-(2,5-dichlorophenyD)-N-((T1R)- 1-{2-[3-(1H-imidazol-1~
¥l)propoxylphenyl} ethyl)benzenesulfonamide hydrochloride
125 et 2-[2-((1R)-1-{{(4-chlorophenyl)sulfonyl]-2,5-difluoroanifine} ethyi)-5-fluorophenyllethyl
2,2-dimethoxyethylcarbamate
126 - 2-{2-((1R)-1-{ [(4-ch[orophenyl)sulfonyl]-Z,S-diﬂuomaniIino}cthyl)phcnyl]ethy] 1,3-
benzodioxol-5-yimethylcarbamate
127 - N-{2-[2-(1-{ [(4-ch1orophenyl)sulfonyl]-2,5-dif1uoroanilino}ethyl)phenoxy]ethyl }-N-
methylcyclobutanecarboxamide
198 - 2-2-((1R)-1-{ [(4-chlorophanyl)sulfony!]—2,S-diﬂuomanilino}ethyl)-s-ﬂuorophenyl]ethyl 3
- fluorobenzylcarbamate
320 - 4-chloro-N-(2,5-difluerophenyl)-N-{2-[3-(1-
piperidinyl)propyljbenzyl}benzenesulfonamide hydrochloride
330 — N-{4-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difiuorcaniling} ethyl)phenoxylbutyl}-N-
ethylpropanamide
131 —— N-{2-[2-(1-{[{4-chlorophenyl}sulfonyl]-2,5-difluoroanilino} ethyl)phenoxyJethyl}-N-
methylacetamide
332 e 2-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl)-2,5-difluoroanilino}ethiyl)phenyl]ethyl 2-(1-
pyrrolidinyl)ethylcarbamate
333 S 3-[2-((1R)-1-{[{4-chlorophenylsulfonyl}-2,5-difluoroaniling} ethyl)-5-fluorophenyl]-N-(3,4
difluorobenzyl)propanamide .
334 i 2-[2-((1R)-1-{[(4-chlorophenyl)suifonyl]-2,5-diflueroanilino} ethyl)-3-fluorophenyljethyl 4
methyleyclohexylcarbamate
335 +H 3-({1R)-1-{[(4-chlorophenyl)sulfony!)-2,5-difluoroanilino yethyl}benzoic acid
136 —— 4-chloro-N-(2,5-difluorophenyl)-N-{(1R}-1-[2-(1H-1,2, 4-triazoi-1-
ylmethyi)phenyljethyl}benzenesulfonamide
137 . 3-f2-((IR)-1-{ [(4-chiorophenyl)sulfonyl]-2,5-difluoroanilino}ethyl}-3-fluorophenylj-N-
methyl-N-phenylpropanamide
338 i N,N-dialiy]-3-[2-{((I1R)- I-{[{4-chlorophenyT)sulfonyl}-2,5-
difluoroanilino}ethyl)phenyl]propanamide
330 -t 4-chloro-N-(2,5-difluorophenyl)-N-((IR)-1-{2-[2-(1H-1,2,4-triazol-1-
yl)ethyi]phenyi}ethyDbenzenesulfonamide
140 i 4-butoxy-N-{3-[2-(1-{[(4-chlorophenyDsulforyi}-2,5-
difluorcanilino }ethyl)phenoxylpropyl }benzamide
14 A N-{d-[2-(1-§ [(4-chiorophenyl)sulfonyl]-2,5-difluoroanilino}ethyliphenoxyJbuty[}-N,2,2-
trimethylpropanamide
247 —— 3-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl}-2,5-diflucroanilino } ethyphenylj-N-14-
(trifluoromethyl)benzyl]propanamide
343 e 2-[2-((1R)-1-{ {(4-chlorophenyl)sulfonyl}-2,5-diftuorcanitine}ethy phenyfjethyl 2-
(diethylamino)ethylcarbamate )
344 —r N-{3-[2-(1-{{{4-chlorophenyl)sul fonyl]-2,5-difluoroanilino} cthyl)phenoxy]propyl}-N-
methyl-2-(2-thienylacetamide
345 N 2-[2-({ IR)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroaniling ethyl)-S-fluorophenyl]ethyl 2
(1H-indol-3-yl)ethylcarbamate
346 o 2-((1R)-1-{[(4-chlorophenyD)sulfonyl}-2,5-difluoroanilino yethyl)benzyl
methyl(phenyljcarbamate
347 —r N-{3-[2-(1-{ [(4-chlorophenyl)sulfonyl)-2,5-difluoroanilino ethy[)phenoxyJpropyl }-N-
methyl-2-nitro-4-(trifluoromethyl)benzenesulfonamide
348 -t 4-chloro-N-(2,5-diftuorophenyh)-N-[1-(2-(3-
[methyl(phenylsulfonyl)amino]propoxy } phenyl)ethyljbenzenesulfonamide




pressure. Silica gel chronmatography (3:10 ethyl acetate: hexanes) of the _

concentrate afforded 1.12 g of . 21 August 2003
4-chl oro-N-(2,5-di fl uorophenyl)-N[(R)-I-nethyl-3-am nopropyl ] benzenesul f on
amde as a light brown oil in 97%yield. EXAMPLE 57
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NUMBER | ACTIVITY COMPQUND
149 . 2-[2-((1R)-1-{ [(4-chiorophenyl)sulfonyl]-2,S-diﬂuor0anilino}emyl)-S-ﬂuorophenyl]emyI
phenylcarbamate
350 —— 2,6-dichloro-N-{3-[2-(1-{ [(4-chlorophenyDsulfonyl)-2,3-
difluoroanilino}ethyl)phenoxy]propy!i benzamide
35 et methyl 3-[2-(1-{[{(4-chlorophenyl}sulfonyl]-2 5.
diﬂuoroanilino}ethyl)phenoxy]propyl(methyl)carbamate
159 _— 3-[2-((1R)-1 -{[(4-chlorophenyl)sulfony!]-2,5-diﬂuoroaniIino}e&yl)—S-ﬂuorophenyl}N-
phenylpropanamide ‘
153 - 3-[2-{(1R)-1-{[(4-chloropheny)sulfonyl]-2,5-diflucroanilino yethyl)phenyl]-N-(etrahydro-
2-furanylmethy!)propanamide
354 - 2-[2-{((IR)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroani]ino}cthyl)phcnyl}elhyl 3-(1H-
imidazol-1-yl)propylcarbamate
355 _'_H_ N-{4-[2-(1-{ [(4-chlorophcnyl)suifonyl]—2,5~diﬂuoroaniIino}ethyi)phenoxy]butyl}-N-
methyleyclobutanecarboxamide
4-chloro-2-[[(4-chlorophenyl)sulfonylJ((TR)-1 -{2-{3-(1H-imidazol-1-
356 -+ 3
ylpropyllphenyl}ethyljaminoJbenzy! acetate
357 -t 4-chloro-N-(2,5-difluorophenyl)-N-§ 1-[2-(4-
- {ethyl[(isopropylamino)carbonyl]amino} butoxy)phenyl]ethy!} benzenesulfonamide
358 —_— 2-[2-((1R)-1-{ [(4-chlorophenyl)sulfunyl]—2,S-diﬂuoroanilino}cﬂlyl)-s-ﬂuorophcnyllelhyl
2,5-difluorobenzylcarbamate '
359 —_— 4-chloro-N-(2,5-difluorophenyl}-N-((1R)-1-{ 4-fluoro-2-[(4-
pyridinyimethoxy)methyllphenyilethylybenzenesul foramide
2-((1R)-1-{ [(4—chlorophenyl)sulfonyl}—z,s-diﬂuoroanilino}cﬂlyl)-s-ﬂuorobenzyl 2-
360 +H+ g .
(diethylamino)ethylcarbamate
2-((1R)-1-{ [{4-chiorophenyl)suifonyl]-2,5-difluoroanifino} ethyl)-5-fluorobenzyl
361 +H+
methyl(phenyl)carbamate
362 -t 2-chloro-N-{3-[2-(1-{[(4-chioropheny}sulfonyl}-2, 5-
difluoroanilino}ethyl)phenoxyJpropyl}benzamide
363 e methy] [{4-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-
diﬂuoroaniEino}elhy[)phenoxy]butyl}(memy[)amino](oxo)acetate
364 it 2-[{2-[2-(1-{[(4-chlorophenyDsulfonyi]-2,5-
difluoroanilino }ethyD)phenoxylethyi Hmethyhamino]-1,1-dimethyl-2-oxosthyl acetate
365 e 2-(¢ IR)-l-{[(4-chloropheny])sulfonyl]-2,5-diﬂuoroanilino}ethyi)-S-ﬂuorobenzyl
cyclohexylcarbamate :
2-[2-(1 -{[(4-chlorophcnyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)phcnoxy]-N—
366 - !
methoxyacetamide
167 _— N-{3-[2-(1-{ [(4—chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}emyl}phenoxy] propyl}-2-
nitrcbenzamide
2-((1R)-1-{ [(4-chloropheny!)suIfonyl]-2,5-diﬂuoroani!ino}eﬂly[)-S-ﬂuorobenzy!
368 = .
phenylcarbamate
2-[2-((1R)-1-{ {(4-chlorophenyl}sulfonyl]-2,5-diﬂuoroa.nilino}ethyl)-S-ﬂuorophenyl]ethyl
369 +H+
methyl(phenyl)carbamate
2-[2-((IR)-1-{ [(4-chloropheny])sulfonyl]-z,s-diﬂuoroanilino}ethyl)-S-ﬂuorcphenyl]eLhyl 4 -
370 +H+ :
(trifluoromethyl)benzylcarbamate
2-[2-((1R)-F-{ [(4-chlorophenyl)suIfonyl]-Z,S-diﬂuoroaniIino}cthyl)pheny!]ethyl
371 i+ .
isobuty[carbamate
172 - N-{4-{2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difluoroanilino }ethyl)phenoxy]butyl}-N-ethyl-
2,2-dimethylpropanamide -
N-{3-[2-(1-{ [(4—chlorophenyl)sulfonyl]-2,S—diﬂuoroanilino}ethyl)phenoxy]propy!}-N-
373 +H+ .
methylacrylamide
4-chlora-N-[1 -(2-{4—[[(dicthylamino)carbonyl](mcthyl)amino]butoxy} phenylethyl]-N-(2,5
374 - 5 .
difluorophenyl)benzenesulfonamide
175 —— 4-chloro-N-{2-[3-{diethylamino)propoxyJbenzy] }-N-(2,5-
difluorophenyl)benzenesulfonamide hydrochioride
176 —r 4-chIoro-N-{2-[3-(dielhy[amino)propoxy]benzyl}-N-(Z,S—
difluorophenyl)benzenesul fonamide hydrochloride
3-[2-(( IR)-!-{[(4-chlorophenyl)sulfonyl]-Z,S—diﬂuoroanilino}ethyl)phcnyl]-N,N-
377 =+ . .
diethylpropanamide




4-chl oro- N( 2, 5-di chl or ophenyl ) - N- (5- (1. 1- di oxi do-4-thi onmorp ho linyl)-1(R

met hyl pentyl ) benzenesul fonanm de C C 21 August 2003
WO 00/50391 326 PCT/US00/04560
NUMBER | ACTIVITY COMPOUND
378 - 3-[2-((1R)-1-{ [(Lchlorophenyi)sulfonyl]-Z,S-diﬂuoroanilinu}cthyl)pheny[]propyl i-
piperidinecarboxylate
179 —— 2-[2-((1R)- 1—{[(4-chlorophcnyI)sulfonyl]-z,s—diﬂuoroanilino}cthy])pheny!]ethyl
isopropylcarbamate
180 et 4-chloro-N-(2,5-difluorophenyl)-N-({TR)-1-{4-fiuoro-2-[(3-
pyridinylmethoxy)methyliphenyl}ethyl)benzenesulfonamide
181 e N-{2-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difluoroaniiino }ethyl)phenoxy]ethyl}-N-
methyl-2-(2-thienyl)acetamide
182 —— 4-chloro-N-(2,5-difluorophenyl)-N-{1-[2-(2-
{methyl[(methylamino)carbonyl]amino} ethoxy)phenyljethyl}benzenesulfonamide
183 - 3-[2-((1R)-1 -{[(4-chlorophcnyl)su1fonyl]-2,5-diﬂuoroanilino}ethyl)phenyl]-N—(z,S-
) difluorobenzyl)propanamide
184 —r N-{4-{2-(1-{ [(4-ch[orophenyl)sulfonyI]-2,5—diﬂuoroanilino}ethyl)phenoxy]butyl }-N-
methyl-2-(phenylsulfanyl)acetamide
285 — 2-[2-((1R)-1- {{(4-ch[orophcnyl)sulfonyl]-2,5-diﬂuoroanilino}cmyl)-S-ﬂuorophenyI]cthyl 1
phenylethyicarbamate
186 ——t N-{3-[2-({ [(4-chlorophenyl)sulfonyl]-2,5-difluoroanilinom ethyl)phenoxy]propyl}-2-
- methoxy-N-methylacetamide
187 - N-{3-[2-{1-{ [(4-chiorophcnyl)suIfonyi]—?.,s-diﬂuoroanilino}ethyl)phenoxy]propyl YN,4,7,7
tetramethyl-3-oxo0-2-oxabicyclo[2.2.1]heptane-1-carboxamide
188 —-— N-(1,3-benzodioxol-5-ylmethyl)-3-[2-((1R)-T-{ [{4-chlorophenyDsulfonyl}-2,3-
: difluoroanilino} ethyl)phenyljpropanamide
389 i 2-[2-((1R)-1-{[{4-chloropheny}sulfonyl]-2,5-difluoroanilino }ethyl)phenyt]ethyi
benzylcarbamate
190 e 3-[2-((1R)-1-[[(4-chlorophenyD)sulfonyl]-2,5-difluorcanilino }ethyl)-5-fluorophenyl]-N-(2-
phenylethyl)propanamide
391 —r 4-chloro-N-(2-chloro-3-pyridinyl)-N-{2-[3<{i-
piperidinyl)propexy]benzyl} benzenesul fonamide hydrochioride )
392 - 2-[2-((1R)-1-{[(4-chiorophenyl)sulfonyl]-2,5-difltoroaniline Jethyl)phenyljethyl 2-
methoxyethylcarbamate
193 e 3-[2-((tR)-1-{ [(4-chforophenyl)su[fonyl]-2,5-diﬂuoroanilino}clhyl)phcnyl]—N— [2-(1-
pyrrolidinyljethytlpropanamide
194 S N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanil ino}ethyl}phenoxy]propyl}-N-
methylcyclopentanecarboxamide
395 _H_|_ 2-{(1R)}-1-{[{4-chloraphenyl)sulfonyl]-2,5-difluoroanilino} ethyl)-5-fluorobenzyl 2,2-
dimethoxyethylcarbamate
396 e 2-2-((1R)}-1-{ [(4—ch[orophenyl)sulfonyl}-Z,S-diﬂuoroanilino}ethyl)—S—ﬂuoropheny[]eﬂxy[ 2 .
methoxyethylcarbamate .
397 - _ 4-chloro-N-(2,5-difluorophenyl)-N-[1-(2-{2- :
[[(dimethyiamina)earbonyl}{methyl)amino]ethoxy }phenyl)ethyljbenzenesul fonamide
308 - 2-((1R)-I-{[{4-chlorophenyD)sulfonyl]-2,5-difiucroanilino }ethyl)-5-fluorobenzyl
isobutylcarbamate
190 i 4-chloro-N-(2,5-difluorophenyl)-N-{2-]3-(2,5-dioxo-1-
pymolidinyt)propoxylbenzyl}benzenesulfonamide
400 e 4-chloro-N-(2,5-difluorophenyl)-N-({1R)-1-{4-flucro-2-{(2-
pyridinylmethoxy)methyl]phenyl}ethyl)benzenesulfonamide
401 e 3-[2-((1R)-1-{[(4-chlerophenyl)sutfonyl]-2,5-difluoroanilina} ethyDphenyi}-N-
cyclohexylpropanamide )
402 —“ 2-12-((1R)-1-{ [(4-chlorophenyl)sulfonyl}-2,5-difluoroanilineethy[ypheny Tethyl 2-
phenylpropylcarbamate
403 -t 3-[2-(1 R)-1-{[{4-chlorophenyl)sulfonyi]-2,5-difluoroanilino yethy)phenyl)}-N-
phenylpropanamide
404 - 3-[2-((1R)}-1-{ [(4-chlorophcny])sulfony1]-2,5-difluoroani[ino}ethyl)phcnyl]~N-(2-
furylmethylpropanamide
405 —_— 2-[2-(( 1R)-1-{[(4-chlorophenyT}sulfonyl}-2,5-difluorcanilin fethyl)-5-
fluorophenylJethanesulfonic acid
406 P 3-[2-((IR)-1-{ [(4-chlor0phenyl)suifonyl]-Z,S-diﬂuoroanilino}elhy[)phenyl}-‘N—( 1,2,3,4-
tetrahydro- I -naphthalenyl)propanamide




N~N~ 802 CI O, A solution of o
4-chl oro- N(2, 5-di chl orophenyl) - N-[ 5- (I R) - met hyl - 5- oxo- (I . | 2dageistigods
t hi onor phol i nyl ) pentyl ] benzenesul fonam de (700 ng, 1.20 mmol) in THE (45

m.) was treated with a
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NUMBER | ACTIVITY COMPOUND
4 4-chloro-N-{2-{3-(cyclohexylsulfinyf)propoxy Joenzy[}-N-(2,5-
07 +H ! .
difluorophenyl)benzenesulfonamide
408 it N-{3-{2-(1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-2,6-
difluorobenzamide
400 At 4-butyl-N-{3-[2-(1-{[(4-chlorophenyD}sulfonyl]-2,3-
difluoroanilino}ethyl}phenoxylpropyl}benzamide
410 e 4-chloro-N-(2,5-difluoropheny!)-N-{1-[2-(3- [methyI[{4-
nitrophenyl)sulfonylJamino) prapexy)phenyljethyl} benzenesulfonamide
411 - 3-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroani]ino}ethy!)phenyl]propyl
isopropylcarbamate
412 - N-{2-[2-(1-{ [(4~chlorophcnyI)su[fonyl]—2,S-diﬂuoroaniiino}ethyl)phenoxy]ethyl}-N-ethy[-
2,2-dimethyipropanamide
413 +t++ 4-chioro-N-(2,5-difluorophenyl)-N-[2-(3-hydroxypropyl)benzyljbenzenesulfonamide
414 - I-tert-butyl 4~[2-((IR)-l-{[(4-chlorophcnyl)su[fonyl]-Z,S-diﬂuoroanilino}cthy])-s-
flucrobenzylj 1,4-piperazinedicarboxylate
415 A methyl [{3-]2-(1-{[(4-chloropheny[}sulfonyI}-2,3-
difluoroanilino}ethyt)phenoxylpropyl }{methyl)amino)(oxo)acetate
416 - [[2-((1R)-1-{{(4-chlorophenyDsulfonyl]-2,5-
difluoroanilino }ethyYbenzyl](methyl)amino}acetic acid hydrochloride
417 et N-{2-[2~(1-{[{4-chlorophenyl}sulfonyl]-2,5- -diflucroanilino }ethyl)phenoxyJethyl} -N-cthyl-
2-(phenylsulfanyl)acetamide
418 - 2-((1R)-l-{[(4—chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)-S-ﬂuorobenzyl 21-
methyl-2-pyrrolidinyl)ethylearbamate
419 e 2-[2-{(1R)-1 -{[(4—chlorophenyl)su]fonyl}-Z,S-diﬂuoroanilino}cthyl)-S-ﬂuorophenyl]elhyl 4
fluorobenzylcarbamate
420 et 4-chloro-N-(2,5-difluorophenyl)-N-({3-[3-{1-piperidiny])propoxy]-2-
naphthyl}methyl)benzenesulfonamide hydrochloride
421 —_—r 4-ch[or0-N—(2,S-diﬂuorophenyl)-N-({3-[3-(1-piperidinyl)propoxy]-z-
naphthyl}methyl)benzenesulfonamide hydrochloride
477 it 2-[2-((1R)-1-§ [(4-chiorophenyl)sulfonyII-Z,S-diﬂuoroa.nilino}cthyl)-s-ﬂuoropheny]]ethyl 2
phenylethylcarbamate
423 - N-{3-[2-{ l-{{(4-chlorophenyl)sulfonyl}-Z,S-diﬂuoroani]ino}cthy!)phenoxy]propyl}-4-
propylbenzamide
N-{3-12-(1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroaniIino}eﬂlyl)phenoxy]propyi}-2-
424 +H+ :
methoxy-N-methylbenzamide
425 -t 2-[2-((1R)-1~{ {(4-chlerophenyl)sulfonyl]-2,5-difluoroaniline jethyl)phenyijethyi benzylf2-
(dimethylamino)ethylfcarbamate :
426 - 3-[2-((1R)-1-{[(4-chlorophenylsulfonyl]-2,5-diffuoroaniling § ethyl)phenyl}-N-methyl-N- f
phenyipropanamide
427 — 3-{2-((1R)-1-{ [(4-chlorophenyl)su]fonyl}-z,S-diﬂuoroanilino}ethyl)phcnyl]—N—(2-
phenylpropyl)propanamide
428 i N—{3-[2—(l—{[(&ch]orophenyl)sulfonyl]-2,5-diﬂuoroanilino}emyl)phenoxy]propyl}—3-
cyclopentyl-N-methylpropanamide
429 - 2-((1R)-1-{[(4-chlorophenysulfonyl]-Z S—dlﬂuoroamlmo}ethyl) S-fluorobenzy! tetrahydro
2-furanylmethylcarbamate
430 it 3-(2-((1R)-1-{{(4-chlorophenyl)sulfonyl]-2;3- dlﬂuoroamImo}cthyI}phenyl]-N -(3,4-
difluorobenzyl)propanamide
431 —_— 3-[2-((iR}-1-{[(4-chlorophenyi)sulfonyl]-2,5-difluoroaniline} ethyDphenyl]-N-(1-
phenylethyl)propanamide
432 —-— N-{3-{2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino) ethyl)phenoxy]propyl}acrylamide
433 —_— N-{4-[2-(1-{ [(4-chlorophenylysulfonyl]-2,5-diflucreanilino}ethyl)phenoxy butyl}-N,3-
dimethyl-2-butenamide
434 ot N-{2-[2-(1-{ [(4-ch!orophcnyl)sulfonyl]-2,5—diﬂuoroanilino}ethyl)phenoxy]cthy]}-'N-cthyl—
2-methoxyacctamide
435 _H_+ 2-[2-((IR)- 1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroaniline} ethyl)-5-fluorophenyljethy! 2
furylmethylcarbamate




sol ution of borane-nmethyl sulfide conplex (2Min THF, 1.8 niL, 3.6 nml)
dropwi se at room tenperature. After stirring for 18 h the21 gagistoooyas
cooled to 0 C and quenched with nethanol (50 ni), followed by treatnent
with FICI gas: The solvents were renoved and the material was t?ﬁn

I fi 114 9 hyl et at e/ hexane) to
purified bngloﬁggg%lchrorrat ography (sil4,ga gel, 15%ethyl ac )

afford the onpound PCT/US00/04560
NUMBER | ACTIVITY COMPOUND
£36 _'_H 2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino }ethyl)phenylfethy! 2-(1Li-
indoi-3-yl)ethylcarbamate
437 e 2-((1R)-1-{[(4-chlorophenyl}sulfony [}-2,5-difluoroanilino}ethyl)-5-fluorobenzyl
isopropylcarbamate
438 . 4-chloro-N-(2,5-difluorophenyl}-N-{(TR)-1-[2-(1H-imidazoi-1-
ylmethyDphenyi]ethyl}benzenesulfonamide hydrochloride
439 S 4-chloro-N-(2,5-difluorophenyl)-N-{{IR)-1-[2-( IH-tetraazol-i-
ylmethyl)phenytlethyl }benzenesulfonamide
440 e 4-tert-butyl-N-{3-]2-(1-{[(4-chlorophenyDsutfonyl]-2,5-
difluoroanilino}ethyl)phenoxy]propyl}-N-methylbenzamide
44] —r 2-[2-((1R)-1-{ [(#chlorophcnyl)su!fonyl]-2,S-dEﬂuoroaniIino}ethyl)-S-ﬂuorophenyI]cthyl
butyl{methy{)carbamate
442 e N-{2-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difiucroanilino} ethyl)phenoxyJethyl}-N-
methylcyclopentanecarboxamide
443 et 3-[2-((1R}-1-{{{4-chlorophenyl)sulfonyl]-2,5-diffuorcanilino} ethyl)phenyl}-N-(2-
phenylethyl)prepanamide
444 ey N-benzyl-3-[2-((1R)-1-{ [(4-chlorophenyl)sulfenylj-2,5-diflucroanilino yethyl)-3-
; fluorophenyl]-N-methylpropanamide
- 445 -t 4~chloro-N-(2,5-difluorophenyl}-N-{1-[2-(4- A
{ethyl[(ethylamino)carbonyi]amino } butoxy)phenytlethyl} benzenesulfonamide
446 —— 3-{2-((1R)-1-{{{4-chlorophenyljsulfonyi]-2,5-diffuoroanilino} ethy)phenyl}-N-(3-
pyridinylmethyl)propanamide
447 ot 6-amino-N-{3-[2-({[(4-chlorophenyl}sulfonyl]-2,5-
difluoroanilino }methyl)phenoxy]propyt}-N-methylhexanamide hydrochloride
448 St 6-amino-N-{3-[2-({[(4-chlorophenyl)sulfonyl]-Z,5-
difluoroanilino ymethyl)phenoxylpropyl}-N-methylhexanamide hydrochloride
449 — N-{4-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroaniline }cthyl)phenoxy Toutyl }-N-
ethylcyclobutanecarboxamide
450 - . #-chloro-N-(2,5-difluorophenyl)-N-(2-{2-[1-(2-pyridinylcarbonyl)-3-
piperidinyl]ethoxy Ybenzyl}benzenesulfonamide
451 —-— 4-chloro-N-(2,5-difluorophenyl}-N-{2-{2-[{-(3-pyridinylcarbonyl)-2-
piperidinyl]ethoxy } benzyl)benzenesulfonamide
452 S N-benzy!-3-[2-((1R)-1-{[{4-chiorophenyfjsulfonyl]-2,5-difluoroanilino Yethyl)phenylJ-iN-
methylpropanamide
453 it N-{2-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difiuoroanifino } ethyl)phenoxyJethyl 1-N-
ethylacetamide
454 - N-{4-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino }ethyl)phenoxy Joutyl}-N-ethyl- ]
2-methylpropanamide
455 e 2-((1R)-1-{f(4-chlorophenyl}sulfonyl]-2,5-difluoroanilino}ethyl)-5-fiuorobenzy! 1-benzyl-
4-piperidinylcarbamate
456 - 2-[2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino} ethyl)phenyljethyl 3-
pyridinylcarbamate
457 et 2-{2-((1R)-1-{[{4-chlorophenylsulfonyl}-2,5-difiueroanilino}ethyl)-5-fluorophenyljethyl 2
phenylpropylcarbamate
458 e N-{3-[2-({[(4-chiorophenyD)sulfonyl]-2,5-difluorcanilino methyl)phenoxy]propyii-N,7, 2
trimethylpropanamide
2-{2-((IR)-1-{[(4-chloropheny)suifonyl]-2,5-difluoroanilino} ethyl)-5-flucrophenyljetiy] 2
459 =+
(4-chlorophenyl)ethylcarbamate
4-chloro-N-(2-chlorophenyl)-N-{2-[3-(1-piperidinyl)propoxybenzyl Joenzenesul fonamide
460 +H+ .
hydrochloride
461 it N-{3-[2-({ [(4-chlorophenyl)sulfony1]-2,5-diﬂu0roanilino}memyl)phenoxy]propyl}-N-
methylpropanamide
462 - N-{3-[2-(1-{[(4-chlorophenyl}sulfonyli-2,5-difluoroanilino Jethyljphenoxy]propyl}-N-
methyl-3-nitrobenzenesulfonamide
N-{4-[2-(1-{[(4-chlorophenyl)sulfony1]-2,5-diflucroaniline }ethyl)phenoxyJoutyl} -N-
463 +H+ .
methylbutanamide
N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino }ethyphenoxy]propyl}-2-
464 - -
fluorobenzamide




300 as a white solid in 50%yield. M5 (ESI), (MtH)' 553.0.
I(R- 34?%?2933, 1467, 1348, 1326. 21 August 2003 WO 00/ 50391 422 EXAhd:B0SS
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465 e 4-chloro-N-(2,5-difluorophenyl)-N-({3-[3-(1 -piperidinyl)propoxy]-2-
pyridinyl}methyl)benzenesulfonamide hydrochioride
466 ——r N-{3-[2-(1 -{[(4—ch[or0phenyl)sulfonyl]-Z,S-diﬂuoroanilino}cmyl)phenoxy]propy] LN-
methylbenzamide
467 — N-{3-[2-(1-{ [(4-chlorophenyl)su[fonyl]-2,5-diﬂuuroanilino}ethy!)phcnoxy]propy]}-
2,233 44,5,5,6,6,7,7,8,8,8-pentadecafluoro-N-methyloctanamide
468 - methyl 4-[{2-[2-(1-{[{4-chlorophenyl}sulfonyl]-2,3-
diﬂuoroanilino}cthyl)phenoxy]cthyl}(methyl)amino]-4-oxobutanoatc
469 — N-{4-[2-(1-{ [(4~chlorophenyl)suIfony]]-2,5-diﬂuomanilino}etl'ny})phenoxy]butyl }-N-
methyl-2-(2-thienyl)acetamide
470 —_—r N-{4-[2-(1-{[(4-chlorophenyl)sulfonyl]-Z,5-difluoroan ilino}ethyl)phenoxylbutyl}-N-
ethylbutanamide
471 it N-{3-[2-(I-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino)cthyl)phenoxy]propyl}-4-ethyi
N-methylbenzamide
4 e 3-[2-((1R)-1-{[(4-chlorophenyDsulfonyl]-2,5-diflucroamiino tethylyphenyl}propyl
methyl(phenyi)carbamate
2-((1R)}-1-{ [(4-ch1orophenyl)sulfonyl]-2,5-diﬂuoroanilino}clhyl)-S—ﬂuorobenzyl 2-(1H-
473 +H+ !
B indol-3-yl)ethylcarbamate
474 _ N-{4-[2-(1-{[(4-chlorophenyl)sulfony[]-2,5-difluoroanilino Yethyl)phenoxyJbutyl}-N-
methylcyclopentanecarboxamide
N-{3-[2-(1 -{[(4—ch]oropheny!)sulfonyl]—Z,S-diﬂuoroanilino}cﬂlyl)phenoxy]propy!}-N-
475 ++ . .
methyl-2-thiophenecarboxamide
476 - 4-chloro-N-(2,5-diflucraphenyl)}-N-[1-{2-{3-[[(4-
ﬂuomphcnyl)su[fonyl](methyl)amino]propoxy}phenyl)cthyl]bcnzcnesu]fonamidc
N-{3-[2-(1-{ {(4—chlorophenyl)sulfonyl]-2,5-diﬂuomanilino}ethyl)phcnoxy]propy]}-N-
477 -+ ! .
methyl-1,3-benzodioxole-5-carboxamide
3-[2-((1R)-1-{ [(4-chloropheny!)suIfonyl]-2,5-difluoroanilino}cthyl)phenyl]-N-(Z—
478 ++ .
methoxyethyl)propanamide :
3-[2-((iR)-1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuomanilinc}ethy!)phenyl]propyl
479 ++ : .
diethylcarbamate
480 — 2+((1R)-1-{{(4-chlorophenyl)sulfonyl}-2,5-difluoroanilino} ethyhbenzyl 2-(1H-indol-3-
yDethylcarbamate
48] - 2-((IR)-1-{ [(4-chlorophcny!)sulfonyl]—2,5-diﬂuoroanilino}cthyl)-S-ﬂuorobcnzyl 3-
pyridinylimethylcarbamate
N-{3-[2-(1-{ [(4-chlorophenyl)sulfony!]-2,S-diﬂuoroani[ino}elhyl)phenoxy]propyl}-N—
482 ++ . .
methyl-2-nitrobenzenesulfonamide
483 - methyl {2-((1R)-1-{[(4-chlorophenyl}sulfonyl]-2,5-
difluoroanilino}ethyl)benzyllamino}acetate
484 - N-{2-[2-(1-{ [(4-chl_orophenyl)sulfony[]-2,5—diﬂuoroanilino}cthyl)phenoxy]ethyl }-N-
methylbutanamide )
N-{4-[2-(1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}eﬂ':yl)phenoxy]butyl}-N-ethyl-
485 ++ .
3-methylbutanamide _
486 _ I-tert-butyl 4-[2-((1R)-I-{[(4~ch]orophcny1)suifonyl}-2,5—diﬂuoroanilino}ethyl)benzyl} 1,4
piperazinedicarboxylate
N-[2-(4-chlorophenyethyl]-3-{2-((1IR)-1-{ [(4-chiorophenyl)sulfonyl]-2,5-
487 ++ . . .
difluoroanilino}ethyl)phenyl]propanamide
438 - N-{2-[2-(1-{ [(4-ch1orophenyl)sulfonyl]=2,S-diﬂuoroaniiino}ethyl)phenoxy]ethy[ }-N-
methylbenzamide )
489 — 4-12-((1R)-1 -{[(4-chloropheny])su]fonyl]-Z,S-diﬂuoroanilino}ethy])-S-ﬂuoropheny[]—N,N-
dipropylbutanamide .
N-{4-[2-( I-{[(4-chlomphenyl}sulfonyE]-Z,S-diﬂuoroanilino}ethy[)phcnoxy]butyl}-N,3-
490 ++ . \
dimethylbutanamide
491 " 4-chloro-N-(2,5-difluorephenyl)-N-[2-(1 H-tetraazol-1-
ylmethyl)benzyllbenzenesulfonamide
492 - 4-chloro-N-{2-[3-(1,1-dioxido-4-thiomorphol inyl)propoxylbenzy!}-N-
phenylbenzenesulfonamide hydrochloride
493 — 2-[2({IR)-1-{[{4-chlorophenyl)sulfonyl}-2,5-diflucroaniline} ethyl)phenyljethyl
diallyicarbamate
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NUMBER | ACTIVITY COMPOUND
494 o N-{2. [2-(1-{[(4-ch!orophenyt)sulfonyi]-2,5-diﬂuoroani]ino}ethyl)phcnoxy}ethyl}-N-
methyl-2-(phenylsulfanyl)acetamide
495 _H_ (2E)-N~{4-[2-(1-{[(4-chlorophenyD)sulfonyl]-2,5-di fluoroani] ino}ethyl)phenoxyTbutyl}-N-
methyl-2-butenamide
496 - N-{3-[2-(1-f {(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}cthyl)phenoxy]propy]}[l, -
biphenyl]-4-carboxamide
497 — N-{3-[2~( l-{{(4-chlorophcny])sulfonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-2,3,6—
trifluorobenzamide
493 _ 3-[2-((1R)-1-{ [(4-ch[orpphenyl)sulfonyi}-Z,S-diﬂuoroanilino}ethy!)phenyi]propyl
benzylcarbamate :
499 as ethyl 4-[2-(1—{[(4-chlorophcnyl)sulfony}}-2,5-diﬂuor0anilino}cthy[)phenoxy]butanoate
500 -+ N—(scc-butyl)-B-[Z-((lR)-]-{[(4-chloropheny[)sulfonyl]—2,5-
difluoroanilino}ethyl)phenyllpropanamide
501 - N—{2-[2-(l-{[(4-ch[orophenyl)suifonyl]~2,S-diﬂuoroani]Eno}ethyi)phenoxy]ethyl}—N,3-
dimethyl-2-butenamide
502 " N-{3—[2-(1-{[(4-chloropheny[)suifonyl]-2,5—diﬂuoroanilino}ethyl)phenoxy]propyi}-2,4-
difluore-N-methylbenzamide
503 . (2E)-N-{2—[2-(l-{[(4-ch[orophenyl)sulfonyl}-Z,S-diﬂuoroanilino}cthyl)phcnoxy]emyl}-N-
methyl-2-butenamide
504 - N-{2-[2-(I-{[(4-chlorophcnyl)sulfony!]~2,S-diﬂuoroanilino}ethyl)phenoxy]cthyl}~N-
ethylpropanamide
505 - 2-bromo-N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino} ethyl)phenoxy]propyl}-N-methylbenzamide .
506 - N-{2-[2-(1-{ [(4-chIorophenyl)su!fonyi]-Z,S-diﬂuoroanilino}ethyi)phenoxy]ethyl }-N-ethyl-
4-morpholinecarboxamide
507 - 2-((lR)-1-{[(4-chlorophcnyl)sulfonyl]-2,5-diﬂuor0anilino}cthyl)-S-ﬂuorobenzyl 2,5-
difluorobenzylcarbamate -
508 -+ 2-f2-((1 R)-l—{[(4-chlorophenyI)su1f0nyl]-2,5—diﬂuoroaniiino}cthyl)phenyl]cthyl 2,5-
difluorobenzylcarbamate
509 — 2-((1R)-1-{[(4—ch[orophcnyl)suIfonyl]-2,5-diﬂuoroanilino}ethy[)benzyi 3-(IH-imidazol-1-
yhpropylcarbamate
510 - N—{2-[2-(1-{[(4-chIorophcnyl)sulfonyl]-2,5~diﬂu0roanilino}ethyl)phenoxy}ethy[}-N—
methyl-1-adamantanecarboxamide
511 - N-{2-[2-(l-{[(4-chIorophenyi)su[fcnyl]—2,S-diﬂuoroanilino}ethyi)phenoxy]ethyl}-N-
methylcyclohexanecarboxamide
512 . 3-[2-{(IR)-1-{ [(4-chlorophenyl)sulfonyl]-z,S-diﬂuoroaniIino}emyl)phenyl]-N-[Z-( I-methy]
2-pyrrolidinyl)ethyl]propanamide
513 - 2-chtoro-N-{ 3-{2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino }ethyDphenoxylpropyl}-N-methylbenzamide
514 - (2E)-N-{4-[2-(1-{ [(4-chlorophenyl)sulfony[]-2,5-diﬂuor0anilino}cthyl)phenoxy}butyl}-N—
ethy!-2-butenamide
315 - N-benzyl-3-[2-((1R)-1-{{(4-chiorophenyDsulfonyi]-2,5-
diflucroanilino}ethyl)phenyl}propanamide
516 — 3-[2-((iR)—l-{[(4-chlorophenyl)sulfony[]-z,s-diﬂuoroanilino}ethyi)phcny]]-N-[Z—
(diethylamino)ethyi}propanamide
517 . N-butyl-B-{2~((1R)—1-{[(4-ch!orophenyl)sulfony1]-2,5-diﬂuoroanilino}ethyl)phcnyl]—N-
methylpropanamide
s18 - N—{3-[2-(1-{{(4-chlorophcnyf)sulfonyl]-2,5-diﬂu0roani[ino}elhy[)phenoxy]propyl}-2,6—
dimethoxy-N-methylbenzamide
519 r 3-[2-(( lR)-I-{[(4-chiorophenyl)sulfony[]-2,5-diﬂuoroanilino}ethyl)phenyl]~N—(3-
fluorobenzyl)propanamide
520 - N-{3-[2-(1- [(4-chlorophenyl)sulfonyl}-z,s-diﬂuoroani!ino}ethyl)phcnoxy}propyl}-2,5-
difluorobenzamide
21 —- 2-(( |R)-!-[{(4-chlorophenyl)sulfonyl]—2,5-diﬂuoroaniIino}ethy!)benzyl bis(2-
methoxyethyl)carbamate
522 - N-{2-]2« l-{[(4~chIorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethy[)phenoxy]ethyl}-N,3-
dimethiylbutanamide




1- (3-am nopropyl )i m dazole (Al drich, 10.0 g,

CH2CI 2 (100 nlL) along with pyridine (7.57 g, 0.0959 nol es?? AudliseB003

cl opr opanecar bonyl _
&Zs added dropwi se and the m xture was stirred for 18 hours.
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NUMBER | ACTIVITY COMPOUND
533 i N-{3-[2-(1.{ [(4—ch[ornphcnyl}su!fonyl]-z,s-diﬂuoroaniIino}emy])phenoxy]propyl}-2,3-
diftuoro-N-methylbenzamide
524 - 4-chloro-N-(2,5-difluorephenyl)-N-((} R)<1-{2-[3-(ZH-1etraazol-2-
yDpropyl)phenyl}ethyl)benzenesulfonamide
55 — 2-[2-((1R)-1-{ f(4-chIorophenyl)sulfonyl]-2,5-diﬂuoroani!ino}ethy[)phenyl]ethyl 3.
fluorobenzylcarbamate
526 . 4-chIoro-N-(2,5-diﬂuoropheny!)—N-(( 1R)}-1-{2-{2-(IH-imidazol-1-
ylethyllphenyl}ethyl)benzenesulfonamide hydrochloride
527 - methyl 4-({3-[2-(1-{ {{4-chlorophenyl)suifonyl]-2,5-
difluoroanilino} ethyl)phenoxylpropy!}amino)-4-oxobutanoate
508 " 4-butoxy-N:{3-[2-(1-{[(4-chlorophenyl)sulfonyi]-2,5-
diftuoroasilino} ethyl)phenoxyfpropyl }-N-methylbenzamide
529 - 2-(( iR)-l—{[(4-ch!omphenyl)suifonyl]-z,s-diﬂuoroani]ino}ethy])benzy! 3-
pyridinylmethylcarbamate
530 - 2-[{3-[2-({ {(4-chlorophenyl)sulfonyl]-2,5-
diﬂuoroaniIino}methyl)phenoxy]propy!}(mcthy!)amino]-I,!-dimcthyl-z-oxoelhy[ acetate
531 - 3-[2-((1R)—1-{[(4-chlorophenyl)sulfonyl]-z,s-d:fluoroanﬂino}cthyl)phenyl}-N—(S—
. pyridinyD)propanamide
532 - 3-[2-((IR)—I-{[(4-chIorophcnyl)sulfonyl}-Z,5~diﬂuoroaniiino}cthy!)phcny]]-N-
isobutylpropanamide
533 - N-{3-[2-{ 1-{[(4-chlorophenyl)su[fony!]~2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-N—
methyl-9-ox0-9H-fluorene-4-carboxamide
534 - 4-chloro-N~(2,5-difluorophenyl)-N-{(1R)}- 1-[2-(20-tetraazol-2-
ylmethyl)phenyllethyi}benzenesulfonamide
535 N 2-{(1R)-1-{{(4-chiorophenyl)sulfonyl}-2,5-d iﬂuoroanilino}ethy[)-s-ﬂuorobenzyl benzyl{2-
(dimethylamino)ethylijcarbamate
536 N N-{3-{2-{1- {[(4-ch[orophcnyl)sulfonyl]-2,5-diﬂuoroanilino} ethyl}phenoxylpropyl}-2,4-
difluorobenzamide .
537 - 2-{2—({1R)-l-{[(4-chlorophenyl)sulfonyl]-z,s-diﬂuoroanilino}e!hyl)-s-ﬂuorophenyl]ethyl
sec-butylcarbamate
538 - 2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]—2,S-diﬂuoroanilino}ethyl)-s—ﬂuorobenzyl 2-(2-
pyridiny{)ethylcarbamate
539 o 2-((IR)-1-{ [(4-ch[orophcnyl)su[fonyl]-2,5-diﬂuoroa.nilino} ethyl}-S-fluorobenzyl 1-
phenylethylcarbamate
540 " 4-chlore-N-(2,5-diflucrophenyl)}-N-[1-(2- {3-[methyl{4-
to[uidinocarbonyl)amho]propoxy}phenyl)emyl] benzenesulfonamide
541 - N-{ 4—[2~(1-{[(4~chlorophenyl)su!fonyl]-2,5—diﬂuoroanilino}ethyl)phcnoxy]butyl}-N-ethyi-
2-(2-thienyl)acetamide
542 - 2~((1R)—l-{{(4~phlorophenyl)su[fonyl]-z,s-diﬂuoroanilino}cthy[)bcnzyl 2-(2-
pyridinyl)ethylcarbamate
543 o N-f1-(2-{3 -[[(4-ten-butylphcnyl)sulfonyl](methyl)amino]prupoxy}phenyl)cthyl}—4-ch[oro-
NA2,5-difluorophenybenzenesulfonamide
544 - N-benzyl-3-[2-{{IR)-1-{ [(4—chlorophenyl)suifonyI]-2.5-diﬂuoroaniIino}ethyl)phenyl]—N— [2
(dimethylamino)ethyl]propanamide
545 —+ N-{3-[2-(l-{[(4—chlorophenyl)su[fonyl]-Z,S—diﬂuoroanilino}elhyi)phenoxy]propyl}-I-
. naphthamide
546 - 3-[2-((IR)-1-{ [(4-chlorophenyl}sulfonyl)-2,5-diftucroanilino }ethyl)phenyl]propyi
butyl(methyl)carbamate i
547 -, 4-chloro-N-(2,5-diﬂuorophcnyl)~N-[(l_R)-I-(2,3,4,5,6-
pentafluorophenyl)ethyllbenzenesulfonamide
548 - N-{4-[2-(l-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroani!ino}elhyl)phenoxy]butyl}-N-ethyl-
3-methyl-2-butenamide
549 - 2-((1R)-1-{ {(4-chlorophcnyl)su]fonyl]-2,5-diﬂuoroani[ino}ethy])-S—ﬂuorobcnzyl 34-
difluorobenzylcarbamate
550 o 2-[2-((1R)-I-{ [(4-chlorophcnyl)sulfonyl}-z,s-diﬂuoroaniIino}cthyl)phenyl]clhyl
diethylcarbamate
551 - N-{3-[2-({ {(4-chiorophenyl)sulfonyl]-2,5-difiuoraanilino imethylphenoxylpropyl}-N,2-
dimethylpropanamide

0.0799 nol es) was dissolved in

chloride (Aldrich, 8.76 g, 0.0839 noles, 1.05 eq.)
The sol vent

usi ng




CH2CI 2 with 0.5% NHAOH, give the amde (14.3 g, 93% . The purified am de
Internmediate (14.3 g, 0.074 noles) was dissolved in THE (308ugds} 2083 t hi um

al um num hydride (0.148 noles, 148 nL of 1M soln. in THF, 2.0 eq.) was
added and the -m xture was refluxed for 3 days. The m xture was carefully
quenched W §h ohAsNaOH (10 mi) and rebtuxed for three hourP%T/U'IéQ&MQ&t
solution was filtered over

NUMBER | ACTIVITY COMPOQUND
550 — I-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl}-2,5—diﬂuoroanilino}ethyl)phcny[]-N-(4-
fluorobenzyl)propanamide
553 - 4-chloro-N-(2,5-difluorophenyl)-N-[1-(2-{4-
{[(ethylamino)carbonyl](methyljamino]butoxy} phenyl)ethyl]benzenesutfonamide
554 -+ 2-[2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]—2,5—diﬂuoroanilino}ethyl)phcnyl]ethyl
benzyl{methyl)carbamate
555 — 3-[2-((1R)-1~{ [(4-ch!orophcnyl)suifonyl]-Z,S-diﬂuoroa.nilino}ethyl)phenyl]propyl 34-
diflucrobenzylcarbamate
556 - 2-((1R)-1-{[(4-chlorophenyl}sulfonyl}-2,5-diflucroan lino}ethyl)-5-fluorchenzyl 1-
piperidinecarboxylate
557 — 2-((1R)-1-{[(4-chiorophenyl)sulfonyi]-2,5-difluorcamiino jethyl)-S-fluorobenzyl 4-
methylcyclohexylcarbamate
558 4+ N-{3-[2-(1-{ [(4-chloropheny!)sulf‘onyl]-2,5-diﬂuoroanilino}ethy])phenoxy}pmpy[}—N,4-
dimethyl-2-nitrobenzamide
559 - N-{2-[2-(1-{ [(4—ch[orophenyl)su[fonyl]-2,5-diﬂuoroaniiino}ethyl)phenoxy]cmyl}-N—ethyl-
2-methylpropanamide
560 - methyl 4-[£2-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-
- difluoroantlino}ethyl)phenoxylethyl}{ethyl)am inoj-4-oxobutanoate
561 - N-{ 4-[2—(1-{[(4-chIcrophenyl)sulfonyl]-z,S-diﬂuoroanilino}ethyl)phenoxy]butyl}-N-
methylbenzamide
s62 - allyl 3-[2-(1-{[(4-chlorophenyljsulfonyi]-2,5-
difluoroanilino}ethyl)phenoxylpropy{methyl)carbamate
563 - 2—((IR)-l-{[(4-chloropheny!)sulfonyl]-z,s-diﬂuoroani[ino}cthyl)benzyl 2,.2-
dimethoxyethylcarbamate
s64 -+ 4-chloro-N-(2,5-diflnorophenyl)-N-[1-(2-{2-
[methyl(methylsulfonyl)amino]ethoxy}phenyl)ethyi]benzcnesulfonamide
565 - 2-{(1R}-1-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroanilino tethyl)-5-fluorobenzyl 2-(4-
chiorophenyl)ethylcarbamate ]
566 - 2-((1R)-1-{ [(4-chlorophenyl)su[fonyl]-2,5-diﬂuomani1ino}eﬂ1yl)-5-ﬂuorobenzy]
: benzyl(methyl)carbamate
567 - 2—((1R)—l-{[(4—chlor0phcnyl)suifonyl]-2,5-diﬂuoroanilino}emyl)-S—ﬂuorobenzyl
benzylcarbamate
568 - 2-({(1R)-1-{[(4-chlorophenyl)sulfonyl}-2,5-difluoroanil ino}ethyl)-5-fluorobenzyl 2-
pyridinylmethylearbamate
560 - 2-{2-((1R)-1-{[(4-chlorophcnyl)sulfony!}-2,5—diﬂuoroanilino}cthyl)phenyl]ethyl 2-
phenylethylcarbamate
570 —- N-{3-[2-(1-{[(4-chlorophcnyl)su]fonyl]-Z,S—diﬂuoroanilino}cthyl)phenoxy]prnpyl}-N—
methyl-2-nitrobenzamide
s71 - N-{3-[2~(1-{[(4-chl_orophenyl)sulfonyl]-2,5—diﬂuoroani1ino}ethyl)phenoxy]propyl}-B ,4-
diftuoro-N-methylbenzamide
572 - 4-chloro-N-{1-(2-{ 2-[[(diemylamino)carbonyl](methyl)amino}ethoxy}phcnyl)ethyl}-N—(2,5
difluorophenyl)benzenesulfonamide
573 — N—{2-[2—(l-{{(4-chlorophenyl)sulfonyl]—Z,S-diﬂuoroanilino}emyI)phenoxy]cthyl}-N-
methyl-2-furamide
574 - (28)-2-{[2-((1R)-1-{{(4-chlorophenyDsuifonyl]-2,5-
difluorcanilino }ethyl)benzyl)amino}propanoic acid
575 N . -4-chloro-N-(2,5-difluorophenyl)-N-{1-(2-{3-][(4-
methoxyphenyl)sulfonylj(methyl)amino)propoxy }phenyl)ethyl]benzenesuifonamide
576 —_ 2-[2-(( 1R)-l-—{[(4—chlorophenyl)sulfonyl]-2,5-diﬂuoroani]ino}cthyl)phenyl]et]'uyl 4-
fluorcbenzylcarbamate
577 - N-{1-(2-{4-[[(teri-butylamino)carbonyl](ethyl}amino Jbutoxy }phenyl)ethyl}-4-chloro-N-{2,5
difluorophenyl)benzenesul fonamide
578 ++ N-benzyl-4-chloro-N-(2,5-diflucrophenyl}benzenesulfonamide
579 - N-{2-[2-(1-{ [(4-chlorophcnyl)suIfonyl]-Z,S—diﬂuoroanilino}ethy])phcnoxy]emyl}-N-
methyl-2-thiophenecarboxamide
580 - N-{3-[2~(l-{[(4-chlorophcny!)sulfonyl}-.”.,S-diﬂuoroanilino}elhyl)phenoxy]propy[}-4-
cyano-N-methylbenzamide

;
;



celite, and the solvent was renoved to give pure

N-cycl opropyl net hyl -3-(' H)-i m dazol yl propyl am ne (7.57 g, 2bA%usal0a3 _
viscous yellow oil. NWR (CDCI3); 0.09 (m 2H); 0.46 (m 2H); 0.90 (m IH);
1.89 (quintet, J=6.9Hz, 2H); 2.43 (d, 1=6.9 Hz, 211); 2.61 (t, J=6.8Hz,

2H); 4.05 ({yoodshoPHz, 2H; 6.92 (s, 3341-1); 7.05 (s, 1H, 7 48 (s 1H.

NUMBER | ACTIVITY COMPOUND
581 “ 2-((1R}-1-§ [(4-chIorophcnyl)sulfonyl]-2,5-diﬂuoroaniiino}eﬂiyl)bcnzyl tetrahydro-2-
furanyimethylcarbamate
582 N 2,5-dichloro-N-{3-[2-(i-{ [(4-chlorophenyl)sulfonyi]-2,3-
diflugroanilino}ethyl)phenoxyjpropy! }-N-methylbenzenesulfonamide
583 - 2-chloro—N-{3-[2-—(l-{[(4-chlorophenyl)su[fonyl]-2,5-
difluoroanilino} ethyl)phenoxy]propyi}-N-methytbenzenesulfonamide
584 - 4—bulyl~N-{3-[2-(l-{[(4-chlorophenyl)sulfonyl]-z,s—diﬂuoroa.nilino}elhyl)phcnoxy]propyl}
N-methylbenzamide
585 - 4-chloro-N-(2,5-diftuoraphenyl}-N-[2-(1 H-1,2,4-triazol-1-
ylmethyl)benzyl)lbenzenesulfonamide
N-[1-(2-{ 4-[[(tert-butylamino)carbony!](methy!)amino]butoxy yphenyDethyl]-4-chloro-N-
586 ++ . .
(2,5-difluorophenyl)benzenesuifonamide
587 — 2-({1R)-1-{I(4-chlorophenyl)sulfonylj-2,5-difluoroaniiino Yethyl}benzyl 2-(1-methyl-2-
pymrolidinyl)ethylcarbamate
588 o N-{4-{2-( I-{[(4-chlorophenyf)su[fonyl]—2,5~diﬂuoroanilino}ethy[)phenoxy]butyl}-N-
methylpentanamide
589 - N-{3-[2-(1-{[(4-chlorophenyDsulfonyl]-Z,5-
difluoroaniline}ethyl)phenoxy]propyt}benzamide
590 - N-{3-[2-( l-{[(4-chIorophenyl)sulfonyl]-2,5-diﬂuoroanilino}cmyl)phenoxy}propy[}—z-
methylbenzamide
591 — N-{2-[2-(1-f {(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)phcnoxy}ethyl}-N-
ethylbenzamide
590 = N-{ 2-[2—(1-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino} ethybphenoxylethyl}-N-ethyl-
2-thiophenecarboxamide
593 - 2-((lR)-l—{[(4-chlorophenyl)sulfonyl]-z,S-diﬂuoroanilino}cthyl)benzyl 4-
(trifluoromethyl)benzylcarbamate
504 — 4-chloro-N-(2,5-difluorophenyl}-N-{ {-]2-(2-
{ethy! [(emylamino)carbonyl}amino}etl‘toxy)phenyl]elhy[}benzenesulfonamide
505 +|~ {I12-(( IR)-l-{[(4—ch1orophenyl)sulfonyl]-z,s-diﬂuoroanilino}cthyl)benzy!]amino}acetic
acid hydrochloride
N-{3-[2-({ [(4-chiorophcnyl}sulfonyl]—z,s-diﬂuoroanilino}mell'lyl)phenoxy]propyl }-N-
586 + . .
methyl-4-morpholinecarboxamide
597 — 4-chioro-N-(2,5-difluorophenyi)-N-(2-{3-
{[(dimethylamino)carbonyl](me!hyl)amino]propoxy}benzyl)bcnzenesulfonamide
2-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}cthyl)phenyl]cthyl 2-(4-
598 ++
chicrophenyl)ethylcarbamate
509 - 4-chloro-N-(2,5-difluorophenyl)-N-(1-{ 2-[3-(methyl{}4-
(triﬂuorome:hyl}pheﬂyl}sulfonyl}amino)pmpoxy]phenyl }ethylbenzenesulfonamide
600 - N-{2-[2~(l-{[(4-ch_lorophcnyi)sulfonyi]-2,5-diﬂuuroanilino}ethyl)phenoxy]emy!}-N—
ethylcyclobutanecarboxamide
601 - 2-((1R)-1-{ [(4-chlorophenyl)suifonyl}-2,S-diﬂuoroanilino}cthyl)-S-ﬂuorobenzy[
diethylcarbamnate
502 -+ N-{ 3—[2-(1-{[(4-ch!oropheny])sulfonyl]-2,5-diﬂucr0anilino}eﬂlyl)phcnoxy]propy[}-N— -
] methyl-4-nitrobenzamide
603 - N-{3-[2-(!—{[(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)phcnoxy]propyl}-2-
cyclohexyl-N-methylacetamide
: 4-chloro-N-{2-[3-(cyclohexylsu lfonyl)propoxy]benzyl}-N-(2,5-
604 ++ . h g
diflucrophenyl)benzenesulfonamide
605 — N-{3-[2-(f [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroaniIino}methyl)phenoxy] propyl}-4-
cyano-N-methylbenzamide
606 “ N-{3-[2-(1 -{{(4-chlorophenyI)sulfonyl]-Z,S—diﬂuoroani]ino}cthyl)phenoxy]propyl}-4-
) cyanobenzamide
607 - N-{3-]2+(1-{ [(4-chlorophenyl)suIfonyl]—2,5—diﬂuoroanilino}ethyl)phenoxy]propyl }-3,5-
dinitrobenzamide
608 - N-(2,5-difluorophenyl)-4-methyl-N-{2-[3-(1-
piperidinyl)propoxy]benzyl}benzenesutfonamide hydrochloride
609 - N-{4- [2—{1-{[(4-chlorophenyl)5ulfonyl]—2,5-diﬂuoroanilino}cthyl)phenoxy]buty[}-N-
ethylpentanamide
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610 - 2-({IR)-1-{{(4-chlorophenyl}sulfonyl}-2,5-difluoroanilino yethyDbenzyl 2.(1-
pyrrolidinyljethylcarbamate
611 - 4-chloro-N-(2,5-difluorophenyl}-N-[6-(1 -piperidinyl)hexyl]benzenesulfonamide
hydrochloride
612 =+ 2-((1R)-1-{[(4-chlerophenyl)sulfonyi]-2,5-difluoraanil ino}ethyhbenzy! isobutylcarbamate
613 - tert-butyl 6-[{3-[2-({[(4-chloraphenylsulfonyl]-2,5-
difluoroanilino }memyl)phcnoxy]pmpyl}(mcthyl)amino]-6~oxohcxylcarbamatc
614 -+ 2-((1R}-1-{{(4-chiorophenyl)sulfony(}-2,5-difluoroaniiino }ethyl)-5-fluorobenzyl 1,3-
benzadioxol-5-yimethylearbamate
615 _H_ 2-{{IR}-1-{ [(4-chIorophenyl)sulfonyl]-Z,S—diﬂuorcanilino}ethyl)-S-ﬂuorobenzyl 4-
morpholinecarboxylate
" N-{3-[2-(1-{[(4-chlorcphenyl}sulfony]]-2,5-diffuorcanilino }ethylDphenoxy]propyi}-3,5-
6l6 +H . N
difluoro-N-methylbenzamide
617 - N-{3-[2-(1-{ [(4-chlorophenyl)sulfonyl]-2,S-diﬂuoroaniiino}ethyl)phenoxy]propyl FN,2,4.6
tetramethylbenzenesulfonamide
618 - S-methyl 4-[2-(1-{[(4-chlorophenyD)sulfonyl]-2,5-
- difluoroanilino}ethyl)phenoxylbutyl(methyl)thiocarbamats
619 - 2-((1R}-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluorcanilino }ethyl}-5-fluorobenzyl 4-
fluorobenzylcarbamate
3 2-((OR-1-{ [(4-ch[orophenyl)sulfonyl}-2,S-diﬂuoroanilino}eﬂ:yl)phenyl]propyl 4-
620 +
fluorobenzylcarbamate
621 ++ 4-chloro-N-(2,S-diﬂuorophenyl)-N-[2-(3-hydroxy—l-propynyl)benzyl]benzencsulfonamide
622 - 2-[2-(1R)-1-{[(4-chlorophenyhsulfonyl]-2,5-diflucroaniling Yethylphenyljethyl (15)-1-
phenylethylcarbamate
623 - N-{3-[2-(1-{ [(4-chtcrophcnyl)sulfonyl]-Z,S-diﬂuoroanilino} ethyl)phenoxylpropyl}-2,3,6-
triffuoro-N-methytbenzamide )
624 - 2-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)phenyl]ethyl
butyl(methyl)carbamate
625 - N-{2-[2-(1-{[(4-chloropheny[)sulfonyl]-2,5-difluoroanilino YethyDphenoxylethyl}-N-ethyl-
2-furamide
626 - 2-((IR)-1-{ [(4—chlor0phenyl)5ulfonyl]-2,5-diﬂuoroaniiino}er.hyl)~5-ﬂuorobenzyl
diallylcarbamate
N-{3-[2-({ [(4-chloropheny1)su1fonyl]-2,5-diﬂuoroaniIino}methyl)phenoxy]propyl}-N-
627 1+ -
methylcyclohexanecarboxamide
628 " N-{3-[2-(1-{[{4-chlorophenyDsulfonyl]-2,5-diflucroanitino tethyl)phenoxy]propy!}-N-
methy}-2,2-diphenylacetamide
629 . 4-chloro-N-phenyl-N-{2-[3-{I-piperidinyDpropylJbenzyl Ybenzenesulfonamide
hydrochloride
N-{3-[2-(1-{ [(4-chIorophenyl)su[fonyl]-Z,S—diﬂuoma.nilino}clhyl)phenoxy]propyl }-2-
630 ++ ;
fluoro-N-methylbenzamide
631 + 2-((1R)-1-{[(4-chlorophenyb)sulfonyl]-2,5-difluoroanilino yethylbenzyi diallylcarbamate
632 o 2-{(1R}-1-{[(4-chlorophenylsulfonyl]-Z,5-difiuoroanilino }ethyl)benzyl 3-
pyridinylcarbamate
633 - S-methyl 3-[2-({[{4-chlorophenyDsulfonyl]-2,3-
diflucroanilina} methyl)phenoxylpropyl{methyt)thiocarbamate
634 3-2-((1R)-1- {[(4-chlorophcny1)su]fonyl]-2,5-diﬂuoroani!ino}ethyl)phenyl}propyl (1S)-1-
phenylethylcarbamate
635 +H 2-({1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-diflucroani lino}ethyl}benzy! phenylcarbamate
636 -+ 4-chlore-N-{3-[2-(1-{[(4-chlorophenyl}sulfonyl]-2, 5-
difluoroanilino}ethylphenoxylpropy!}-N-methyl-2-nitrobenzamide \
637 — N-{3-[2-(1-{{(4-chlorophenyl)sulfonyl}-2,5-difluoraanilino} ethyl)phenoxylpropyl}-2-iedo-
N-methylbenzamide
N-{3-2-({[(4-ch lorophenyl)suifony]]-2,5—diﬂuoroanilino}methy[}phcnoxy}propyl}—N-
638 ++ .
methylbutanamide
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‘NUMBER | ACTIVITY COMPOUND
639 — 2-((1R)-1-{ [(4-chlorcpheny[)sulfonyl]—2,5-diﬂuomanilino}ethyl)bcnzyl 2,5-
difluorobenzylcarbamate
640 - 2-((1 R)-I-{{(4-chlorophenyl)sulfnnyl]-Z,S—diﬂuoroa.niiino}ethyl)—S—ﬂuorobenzyl 2-
phenylethylcarbamate
641 - 2-brome-N-{3-[2-({ [(4-chiorophenyljsulfonyl]-2,35-
difluoreaniline) methyl)phenoxylpropyi}-N-methylbenzamide
642 - N-{2-{2-(1-{ [(4-chloropheny[)suIfonyl}-z,S-diﬂuoroa.nilino}ethyl)phenoxy]elhy[}-N-ethyl-
3-methyl-2-butenamide
643 — N-{3-]2-(1 -{[(4-chlorophenyl)su]fonyl]-2,5-diﬂuoroani!ino}ethy])phenoxy]propyl }-3,4-
dimethoxy-N-methylbenzamide
2-[2-((IR}-1-{ [(4-chforophenyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)pheny[]ethyl 1,2,3,4-
644 +
tetrahydro-1-naphthalenylcarbamate
645 - 4-chioro-N-{2-[3-(4-hydroxy- I-piperidinyl)propoxy]benzyl}-N-phenylbenzenesulfonamide
hydrochloride
646 - N-{2-[2-1-{[(4-chlorophenyljsulfonyl]-2,5-difluoroanifine }ethyl)phenoxy]Jethyl}-N-
ethylbutanamide
647 " 2,4-dichloro-N-{3-[2-( 1-{{{4-chlorophenyl)sulfonyl}-Z,5-
- difluoroanilino }ethyl)phenoxy]propyi} -N-methylbenzenesulfonamide
648 - 4-chloro-N—(2,5-diﬂﬂorophenyl)-N—(Z-{Z-[1-(4-ethoxybenzoyl)_-2-
piperidinytiethoxy }benzyl}benzenesulfonamide
649 . (ZE)-N-{2-[2 l—{[(mchlorophenyl)sulfonyl]-2,5-diﬂuoroa.nilino}emyl)phcnoxy]eﬁlyl}-N—
ethyl-2-butenamide
650 - 2-{2-((OR)}-1-{ [(4~chlorophcnyl)sulfonyl]—.’z,s~diﬂuoroam'lino}cthyl)phenyl}ethyl sec-
butylcarbamate
651 — N-{3-[2—(1-{[(4-ch[orophenyl)sulfonyl]-2,5—diﬂuoroanilino}cmyl)phcnoxy]propyl}-3,4,5-
timethoxybenzamide
6 N-{3-[2-(1-{f(4-chlorophenyDsulfonyl)-2,5-difluoroanilino }ethylphenoxy]propyi}-4-
52 +r .
methoxy-N-methylbenzamide
653 — N-{2-[2-(1-{ [(4-ch[omphcnyl)sulfonyl]-Z,S-diﬂuoroani]ino}ethyi)phcnoxy]elhy[}-B-
cyclopentyl-N-methylpropanamide
654 . N-{3-[2-(l—{[(4-chlorophcny!)sulfanyl}-Z,S-diﬂuoroani[ino}ethyl)phcnoxy]propyl}-4-
fluoro-N-methylbenzamide
655 a 3—[2-((1R)-1-{[(4-chIorophcnyl)suifonyl]—Z,S-diﬂuoroani!ino}ethyl)phcnyl]—M
isopropylpropanamide
N-{3-[2-(1-f [(4-chlorophenyl)su[fonyI]-Z,S-d{ﬂuoroa.nilino}cthyl)phenoxy]propyl}-N—
656 + .
methyl-4-propylbenzamide
657 _H_ N-{3-12-(1- [(4—chtorophmyl)sulfonyl]—2,5-diﬂuoroanilino}cﬂlyl)phenoxy]propyl}-N-
methyl-3-{trifluoromethyDbenzamide
658 - 2-((1R)-i-{[(4-chlprophenyl)sulfonyl}-2,5-diﬂuomani!ino}ethyl)-S-ﬂuorobenzyl 4-
(trifluoromethyl)benzylcarbamate
659 - (28)-2-{[2-((1R)-1-{[(d-chlorophenyl)sulfenyl]-2,5-
diﬂuoroani[ino}ethyl)benzyl](meﬁlyl)amino}prcpanoic acid hydrochloride
660 - 2-((tR)-1- [(4-ch!orophenyl)sulfonyl]-?.,S—diﬂuoroaniiino}ethyl}benzyl 1,2,3,4-tetrahydro-
1-naphthalenyicarbamate
661 - 4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-[1-(3-flucrobenzoyl)-2-
piperidiny[Jethoxy }benzyl)benzenesulfonamide
2-(1R)-1-{ [(4-chlorophenyl)suifonyl]—2,S-diﬂuoroa.ni[ino}clhyl)benzy! 2-
662 + . . -
(diethylamino)ethylcarbamate
663 - 4-chloro-N-(3-chlorophenyl}-N-{2-[3-(1 -piperidiny1)propoxyJbenzyl}benzenésulfonamide
hydrachloride
664 " N-{2-[2-(1-{[(4-ch lorophcnyl)sulfonyl}-2,5-diﬂuoroaniIino}cthyl)phenoxy]ethyl}-N-
methylpentanamide
N-{3-[2-({{(4-chlorephenyl)sulfonyl]-2,5-difluoroanilino }methyl)phenoxy]propyi}-2,3-
665 + . .
difluoro-N-methylbenzamide
666 - N-{3-{2-({[(4-chlorophenyl)sulfonyi}-2,5-diffuoroanilino }ymethyl)phenoxy]propyl}-N-
methyl-5-(2-oxohexahydro-1 H-thieno[3,4-dJimidazol-4-yl)pentanamide
2—((1R)-I-{[(4-chlorophcnyl)suIfony]]-Z,S-diﬂuoroanilino}ethyl)bcnzyl 2-
667 +
furylmethylcarbamate




ng, 0.928 mmol es) was dissolved in THE (10 nmL) and CHCI 2 (15 nl).

N-Cycl opropyl nmet hyl - 3- (1 H)-i m dazol yl propyl am ne (166 ny,210AGfEt 20ed es)
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NUMBER | ACTIVITY COMPOUND
663 - N-{3-[2-(l-{[(4-chlorophcnyI)sulfonyl]-Z,S-diﬂuoroaniiino}ethyl)phcnoxy}propyl}-N-
methyl-3,5-dinitrobenzamide
669 - 2-({IR)-1-{ [(4—chlorophcnyl)sulfonyl]-2,5—dif1uomanilino}elhyl)bcnzyl 2-
methoxyethylcarbamate
670 “ N-{3-[2-(1-~{ [(4-chlorophenyl)sulfonyl}-2,5-difluoroanilino}ethyl)phenoxylpropyl}-2,3,4-
trifluoro-N-methylbenzamide
671 _H N-{3-[2-(1-{[(4-chlorophenyD)sulfonyl}-2,5-difluorcanifina} ethyl)phenoxy]propyl}-N-
methyl-2-naphthalenesulfonamide
4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-f 1-(2-iodobenzoyl)-2-
672 ++ P .
piperidinyllethoxy}benzyl)benzenesulfonamide
673 - 2-((lR)—l-{[(4-chlorophcnyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)benzyl 1,3-benzodioxol-5-
ylmethylcarbamate
674 ++ 2-((IR)-1 -{[{4-chlorophenyl)sulfonyl]-2,5-difluorcanilino} ethyl)benzyl isopropylcarbamate
675 - 2-((1R}-1-{[(4-chlorophenyD)suifonyl]-2,5-diflucroaniling} ethyl)benzyl
cyclohexylcarbamate
676 - N-{4-[2-(1 -{[{4-chlorephenyl}sulfonyl]-2,5-diflucroanilina} ethyl)phenoxy]butyl}-2-ethyl-
) N-methylhexanamide
6771 - isobutyl 3-{2-(1-{[(4-chlorophenyl)sulfony(]-Z,5-
difluoroanilino}ethyl)phenoxy]propyl(methyl)carbamate
678 - benzyl 3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-
difluorcanilino} ethyl)phenoxypropyl{methyl)carbamate
679 - N-{3-[2-(1-{[(4-chlorophenyl)sulfonyi]-2,5-diffuoroanilino }ethyi)phenoxylpropyl}-4-
fluorobenzamide
680 — N-{3-12-{{{(4-chlorophenyi}sul fonyl]-2,5-difluoroanitine }methylyphenoxy]propyl}-N, 2-
dimethylbenzamide
681 + 2-({[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino} methyl)pheny] acrylate
682 - 2,4-dichloro-N- {3-[2-(1-{[(4-chlorophenyl)sulfonyl}-2, 5-
difluoroanilino}ethyl)phenoxy]propyl}-5-fluorobenzamide
683 - 4-bromo-N-{3-[2-{1-{[(4-chlorophenyT)sulfonyl]-2,5-
difluoroanilino}ethyl)phenoxylpropyl}-N-methylbenzamide
684 - 3-chloro-N-{3-[2-(1-{{(4-chiorophenysulfonyl]-2,5-
difluorcanilino Jethyl)phenoxylpropy}}-N-methylbenzenesulfonamide
685 - 2-[2-({IR)-1- {[(4-chiorophenyl)sulf0nyl]-2,5—diﬂuoroaniiino}ethyl)phenyl]emy!
cyciohexylcarbamate
686 - N-{4-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-difiuoroaniling fethyl)phenoxyjbutyl}-2-
cyclohexyl-N-methylacetamide
687 - N-{3-[2-(1- [(4-ch_lorophcnyl)sulfonyl]—Z,S—diﬂuoroanilino}ethyl)phcnoxy]propyl}-3-
methylbenzamide
688 - 3-chloro-N-{3-[2-(t-{[(4-chlorophenyl)sulfonyi]-2,5-
difluoroanilino}ethyt)phenoxy]propyl}-N-methylbenzamide
689 - 4-chloro-N-(2,5-difluorophenyl)-N-(2-{3-[(4-
nitrophenyl)sulfinyl}propoxy } benzyl)benzenesuifonamide
690 — N-{3-[2-(1-{[(4-chlorophenyl}sulfonyl}-2,5-difluoroani ino}ethyl)phenoxylprapyl}-3-
methoxybenzamide
691 - 2-((1R)}-1-§ [(4-chlorophenylsulfonyl]-2,5-diflucroaniline Yethyl)-5-fluorobenzyl 2-
furylmethylcarbamate *
692 - 4-chioro-N-(2,5-difluorophenyl}-N-[1-(2-{3-I[(4-
iodophenyl)sulfonyl](methyl)amino]propoxy }phenylethyljbenzenesulfonamide
693 —- N-{3-12-(1-{[(4-chloropheny[}sulfonyl]-2,5-difluoroanifina} ethyl)phenoxylpropyi}-N,2-
dimethylbenzamide
694 - N-{2-[2-(1-{ [(4-chloropheny[)sulfonyl]-2,5-diﬂuoroanilino}cthyl)phenoxy]ethyl}-N-ethyl—
3-methylbutanamide
695 - 4-chloro-N-(2,5-difluorophenyl)-N-[I-(2-{2-
{[{isopropylam ino)earbonyll(methyi)amine]ethoxy } phenyl)ethyl]benzenesuifonamide
696 - N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-diflucroanilino} methyl)phenoxy]propyl}-N,3-
dimethylbenzamide




renoved. The residue was dissolved in CH2Cl 2, washed with sat. NaHCO3, and
brine. The organic |ayer was dried over Na2SO4 and evaporz2it &dgust 2003

Chr omat ogr aphy over silica gel using 2-10% et hanol
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697 - N-{3-[2-(1-{[(4-chlorophenyD)sulfonyl}-2,5-difluoroani] ino}ethyl)phenoxy]propyl}-N-
methyl-2-(trifluoromethy!)benzamide
608 “ 4-chloro-N-[1-(2-{2- [[(diethylamino)carbonyl](ethyl)am inoJethoxy) phenyljethylJ-N-(2,5-
difluorophenyl)benzenesuifonamide
699 - N-{3-[2-(1 -{[(4-chlorophcnyl)su[fonyl]—2,5-diﬂuoroa.nilino}clhy!)phenoxy]propyi}-3-
fluoro-N-methylbenzamide
700 - N-{4-[2-(1-{ [(4-chloropheny!)suifonyl]-2,5-diﬂuoroanilino}cthyl)phcnoxy]butyl}-N,2,4-
trimethylpentanamide
701 - 4-chloro-N-{2,5-diflucrophenyl)-N-{ 15[2-(2-{ methyl{(2,2,2-
trifluoroethyl)sulfonyljamina}} ethoxy)phenyllethy!}benzenesulfonamid
702 - 4-chloro-N-(2,5-difluorophenyl)-N-{2-[3- '
{phenylsulfinyl)propoxyJbenzyl}benzenesulfonamide
703 - N-{3-[2-(1-{[(4-chlorophenyljsulfonyl]-2,5-difluoroanilino }ethyDphenoxylpropyi}-N-
methyl-4-(triflucromethyl)benzamide
204 — 4-chtoro-N-(2,5-diflucrophenyl)-N-{2-[3-(2 6-dioxo-1-
piperidiny])propoxy]benzyl}benzenesulfonamide
205 T N-{2-[2-(1-{ [(4—chlorophenyl)suifonyl}-2,5~diﬂuoroanilino}emyl)phcnoxy]ethyl}-N-ethyl—
} 2-(2-thienyl)acetamide
706 - 4-chloro-N-(2,4-dichlorophenyl)-N-{2-[3(1- )
piperidinyl)propoxy]benzyl} benzenesulfonamide hydrochloride
707 — N-{3-[2-(1-{ [(4-chloropheny[)sulfonyl]-2,S—diﬂuoroanilino} ethyl)phenoxy]propyl}-4-
methylbenzamide .
708 - N-{4-[2-(1-{[(4-chiorophenyl)suffonyl]-2,5-difluoroani lino}ethyl)phenoxyTbutyl}-N-ethyl-
2-furamide
709 - N-[1-(2-{2-[[(tert-butylam ino)carbonyl](ethyl)amino}ethoxy}phcnyl)ethyl]—4—chIoro-N-(Z,S
difiuorophenyl)benzenesulfonamide
710 “ N-{3-f2-(1-{ [(4-ch{orophenyl)suIfonyl]-2.5-diﬂuoroanilino}ethyl)phcnoxy]propyl}-2,4,5-
trifluoro-N-methylbenzamide :
711 — 4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(1-piperidinyl)-1-
propynyl]benzyl}benzenesulfonamide hydrochloride
712 s N-{4-[2-(1-{ [(4-chlorophenyl)sulfonyl]-z,s-diﬂuoroanilino}ethyl)phenoxy]butyl}-3~
cyclopentyl-N-methylpropanamide
713 _H_ 2,4,6-trichioro-N-{3-[2-(1-{[(4-chiorophenyljsulfonyl}-2,5-
difluoroanilino}ethyl)phenoxylpropyi}-N-methylbenzamide
714 - S-methyl 4-[2-(1-{[(4-chlorophenyDsulfonyl])-2,3-
difluoroanilino}ethylphenoxylbutyl(ethyDthiocarbamate
7 2-((1R}-1-{ [{(4-chlorophenyl)sulfonyl}-2,5-difluoroaniline Yethyl)benzy]
5 ++
benzyl{methyl)carbamate
216 o N-{3-[2-({ [(4~chloroghenyl)sulfonyl]-2,5-diﬂuoroanilino}methyl)phenoxy]propyi }-2-ioda-
N-methylbenzamide
717 - N-{3-[2-({[(4-chlorophenyD)sulfonyl]}-2,5-difluoroanilino} methyl)phenoxyipropyl}-N-
methylpentanamide
718 - 4-chioro-N-phenyl-N-{2-[3-(F-pyrolidinyl)propoxy] benzyl}benzenesulfonamide -
hydrochloride
719 o N-{3-[2-(1-{ [(4-chiorophenyl)sulfonyl]-2,5-diflvoroanilino tethyl)phenoxy]propyl}-4-iodo-
N-methylbenzamide
720 - 2-((IR}1-{ {(4—chlorophcnyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyl)benzyl
butyl{methyl)carbamate )
721 _H_ N-{2-[2-(1-{ [(4-chlorophenyl)su[fonyl]~2,S-diﬂuoroani]ino}ethyl)phcnoxy}ethyl}—N-
ethylcyclopentanecarboxamide
722 - 4-chloro-N-{3-[2-(1-{{(4-chlorophenyT)sutfonyl}-2,3-
diflucroanifino}ethyl)phenoxylpropyl}-N-methylbenzamide
73 - N-{ 3—[2-(l-{{(4-chlorophenyl)suIfonyl]-2,5-diﬂuoroanilino}cthyl)phenoxy]propyl}-3-
nitrobenzamide
724 — N-{1-(2-{2-[[(tert-butylamino)carbonyl}(methyi)am inoJethoxy }phenyl)ethyi]-4-chloro-N-
(2,5-difluorophenyl)benzenesulfonamide
725 - 4-chloro-N-(2,5-difluoropheny])-N-{1-2-(2-
{ethyl[(isopropylamino)carbonyl] amino}ethoxy)phenyllethyl}benzenesutfonamide
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726 '_H_ 2-[2<((1R)- l-{[(4—chlorophenyi)sulfonyl]-2,5—diﬂuoroaniiino}cthyl}phenyl]cthyl 34-
difluorobenzylcarbamate
i 727 — N-{ 3-[2-(l-{[(4-chlorophenyl)sulfonyl}-Z,S-diﬂuoroamiiino}ethyl)phenoxy]propyl}-2,5-
diflnoro-N-methylbenzamide
728 o 2,4,6-trichlora-N-{3-[2-(1-{ [(4-chlorophenyl)sulfonyl}-2,5-
difiuoroanilino jethyl)phenoxy)propyl }benzamide
729 - 2—((1R)-l-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)-S-ﬂuorobcnzyl 2-
methoxyethylcarbamate
710 " 3-[2-((1R)-1-{ [(4-chlorophenyl)suifonyl}-2,5-diﬂuoroanilino}ethyl)phenyl]propyl
phenylcarbamate
731 o 2-((1R)—I-{[(4-chiorophenyl)sulfonyl}-2,5-diﬂuoroani[ino}ethyl)benzyl 2-(4-
chlorophenylethylcarbamate
732 _ (2Z)-N-{ 3-[2-(1-{[(4-chlorophenyl)sulfonyl]-l,s-diﬂuoroanilino}ethyl)phenoxy}propyl}-B—
phenyl-2-propenamide
73 - N-{ 3-[2-({[(4-ch[crophcnyl)suifonyl]-Z,S-diﬂuoroanilino}meihyl)phenoxy]propyl}-2-
fluoro-N-methylbenzamide
734 - 4-chlore-N-(2,5-difluorophenyl)-N-(2-{3-
[[(isopropylamino)carbonyl](methyl)amino]propoxy} benzyl)benzenesulfonamide
735 - 4-chioro-N+(2,5-diftucrophenyl)-N-[I-(2-{2- _
[(isopropylsulfonyE)(mclhyl)amino]ethoxy}phenyl)ethyi]benzenesul fonamide
736 o N-{3-[2-(1-{[(4-chlorophenyhsulfonyl]-2,5-difluorcanilino }ethyDphenoxy]propyl}-2,5-
bis(trifiluoromethyl)benzamide
737 — N-{3-[2-(1 -{[(4-chlorophenyl)su!fonyl}-2,5~diﬂuoroaniiino}elhy[]phcnoxy]propyl}-N-
methyl-3-nitrobenzamide
738 i+ (2Z)}-N-{ 3-[2—(1«{[(4-chIorophenyl)sulfonyl}-2,5-diﬂuomani[ino}ethyi)phcnoxy]propyl}-N
methyl-3-phenyl-2-propenamide
739 - N-{ 4-{2—(1—{[(4-chEorophenyl)sulfonyl]-2,5-diﬂuoroa.nilino}cthyl)phenoxy]butyl}-N-
cthylacrylamide
140 - 4-chloro-N-(2,5-difluorophenyl)-N-{2-[3-(1 H-imidazal-1-
yDpropoxylbenzyl}benzenesulfonamide hydrochloride
741 - N-{3-[2-(1-{ {(4-chlorophcny1)sulfonyl]-2,5—diﬂuoroanilino}ethyl)phenoxy]propyl}-N,4-
dimethylbenzamide
745 — N-{3-{2-{I-{[{4-chlorophenyl)sulfonyl]-2,5 ~difluorcanilino}ethyl)phenoxy]propyl}-
2,3,4,5,6-pentafluorobenzamide
743 . 24{{1R)-1-{ [(4~chlorophenyl)sulfonyl]-Z,s-diﬂuoroanilino}ethy!)benzyl 2-
phenylethylcarbamate
744 — 2,2,2-trichioro-N-{2-[2-(1-{[(4-chlcrophenyl)sulfonyl]-2,5-
difluoreanilino }ethyl)phenoxyJethyl} -N-ethylacetamide
745 - N-{2-[2-(1-benzoyl-2-piperidinyljethoxy]benzy] }-4-chloro-N-(2,5-
difluorophenyl)benzenesulfonamide
746 - 4-chloro-N-(2-{2-[1-(3 »S-diflworobenzoyl)-2-piperidinylfethoxy }benzy}-N-(2,5-
difluorophenyl)benzenesulfonamide
247 -+ N-{3-[2-({[(4-ch lorophenyl)sulfonyl]-2,5-diﬂuoroa.nilino}methyl)phenoxy]propyl}-4-
fluoro-N-methylbenzamide
748 - 2-((IR)-I-{{(4-chlorophcnyl)sulf‘onyl]-z,s-diﬂuoroanilIno}ethyl)benzy] 4-
fluorobenzylcarbamate
749 " 4-chloro-N-{2-[3-(3,6-dihydro- l(ZH)-pyridinyl)propoxylbenzyl}-N-
phenylbenzenesulfonamide hydrochloride
750 — 2,4-dichloro-N-{3-[2-(1-{ [(4-chioropheny!)sulfonyl}-2,5-
diﬂuoroanilino}ethyl)phenoxy]propy[}-S-ﬂuoro-N'-methylhenzamide
751 N 4-chloro-N+(2,5-diflucrophenyl)-N-[2-(ZH-tetraazoi-2-
yimethyl)benzyl]bepzenesul fonamide
759 " N-{3-[2-({ {(4~chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}methyl)phcnoxy]propyl}-N-
methyl[1,1"-biphenyl]-4-carboxamide
753 — N-{3-[2-(l-{[(4-chIorophenyl)sulfonyl]—2,5-diﬂuoroanilino}ethyl)phcnoxy] propyl}-2,4-
dimethoxy-N-methylbenzamide
754 — 4-chloro-N-{2-[2-(cyclohexylsu Ifonyl)ethoxyJbenzyt}-N-(2,5-
difluorophenyl)benzenesulfonamide
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755 - N-{3-[2-(l-{[(4-chloropheny[)suIfbnyl}-2,5—dif1uoroanilino}ethyl)phcnoxy]propyl}-2,6-
difluoro-N-methylbenzamide
756 = N-—{4-[2-(E—{[(4-chlorophenyl)sn1fonyl]-2,5-diﬂu0roani!ino}ethyl}phcnoxy}butyl}-N-ethyl—
2-thiophenecarboxamide
757 — S-ethyl 3-[2-({[(4-chiorophenyT)sulfonyl]-2,5-
difluercanilino}methyl)phenoxylpropyl(methyl)thiocarbamate
758 + 2-((1R)-1-{ [(4-chlorophenyl)suIfonyl]-2,5-d1‘ﬂuoroanilino}ethyl)bcnzyl sec-butylcarbamate
750 - N-{3-[2-(1-{ {(4-chlorophenyl)sulfonyl]—2,5-diﬂuoroanilino}cth_yl)phenoxy]propyl}-N-
methyl-2-phenyleyclopropanecarboxamide
760 - 2-((IR)-1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)-S-ﬂuorobenzyI bis(2-
methoxyethyl)carbamate
761 H_ N-{3-[2-(1- [(4-ch[orophenyi)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}~3-
fluorobenzamide
762 — 2-[2-((1IR)-1-{ [(4-ch]orophcnyl)sulfonyi]-z,S-diﬂuoroanilino}ethyl)phenyl]cmyl
phenylcarbamate
763 . 3-[2-((1R)-l-{[(4-chioropheny[)sulfonyi]—2,S-diﬂuoroani[ino}ethyl)phenyl] propy!
- benzyl(methyl)carbamate
764 - 2-((1R)-l-{{(4~chlorophenyl)sulfonyl]—2,5—diﬂuoroaniIino}cmyl)-S-ﬂqorobenzyl 3-
fluorobenzylcarbamate
765 - N-{ 3-[2-({{(4-chlorophenyl)sulfonyl}-2,5~difluoroani!ino}methyl)phenoxy]propyl}-4~iodo—
N-methylbenzamide
766 _H_ N-{3-[2-(I—{[(4-chlorophcnyl)suifonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy}propyl}-N,3-
dimethylbenzamide
767 - N-{4-[2-(l-{[(4~chlorophenyl)sulfonyll~2,5-diﬂuoroanilino}ethyl)phenoxy]butyl}~N-
ethylbenzamide
768 - N-{3-[2-(1-{ [(4-chlorophenyI)suifonyl]-Z,S-diﬂuoma.ni]ino}ethy!)phenoxy] propyl}-4-
ethoxy-N-methylbenzamide
769 - N-{2—{2-.( 1-{[(4-ch[omphcnyl)sulfonyl]-2,5—diﬂuoroanilino}cthyi)phenoxy]cﬂmyl}—N—ethyf-
1-adamantanecarboxamide
770 - N~{3-[2-(I-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}eﬂlyl)phenoxy]propy]}-N-
methyi-4-(triflucromethoxy)benzamide
g - S-methy] 2-f2-(1-{[(4-chlorophenyi)sulfonyl]-2,3-
‘ difluoroanilino}ethyl)phenoxy]ethyl(ethyl)thiocarbamate
7 _H_ 4-chloro-N-(2,5-difluorophenyl)-N-[2-({H-imidazol-1-
yimethyhbenzyt]benzenesulfonamide
173 _H 4-chtoro-N-(2,5-difluorophenyl)-N-(1-{2-[3-{methy { [(E)-2-
phenylethenyl]sulfonyl}amino)propoxylphenyl}ethyl)benzenesulfonamide
774 - 2-chlore-N-{3-[2-({[{(4-chiorophenyD)sulfonyl]-2,5-
difluoroanilino}methyl)phenoxylpropyl}-N-methylbenzamide
775 - N-{3-[2-({ [(4—chlorophenyl)sulfonyl]-Z,S-diﬂuoroani!ino}methyl)phenoxy]propyl }-2.
methoxy-N-methylbenzamide
776 - N-{3-[2-(1-{ [(4-chlorophenyi)sulfonyl]-2,S-diﬂuoroanilino}ethyl)phenoxy}propyl}-N—
methyi-1-naphthalenesulfonamide
777 - N-{2-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-d ifluoroanilino }ethyl)phenoxy)ethyl}-N-
ethylpentanamide
778 - N-{3-[2—(l-[[(4-—chlorophcnyl)su]fonyl]-z,s—diﬂuoroanilino}ethyl)phenoxy]propy]}-2,3,4,5
tetrafluoro-N-methylbenzamide -
779 —- methyl (25)-2-[[2-({1R)-1-{ [(4-chlorophenysulfonyl]-2,5-
difluoroanilino} ethyl)benzyl}(methyl)aminolpropanoate
720 - 4-chloro-N-(2,5-diflucrophenyl})-N-[2-{2-{1 -[{2-phenylcyclopropylycarbenyl]-2-
piperidinyl}ethoxy)benzyl]benzenesulfonamide
781 - 4—chloro-N-(l-melhylbutyf)-N~{2—[3-(l—piperidinyl)propoxy]bcnzyl}benzencsulfonamidc
hydrochloride
782 o 4-chloro-N-(I-methylbutyl)-N-{2-[3-(i -piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride
783 - (2E)-N-{3-[2-({ [(4-chlqrophenyl)sutfonyl]-2,5-dif]uoroani[ino}mcthyl)phennxy]propyl}-N
methyl-2-butenamide

[ENE
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784 - N-{3-[2-(1-{ [(4-chloropheny£)sulfony!]-2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-2,2-
diphenylacetamide
N-{4-{2-(1-{[{4-chlorophenyT)sul fonyl}-2,5~diﬂuoroanilino}ethyl)phenoxy]buty] }-2-
785 ++ .
cyclohexyl-N-ethylacetamide
N-{3-[2-(1-{ [(4—chloropheny!)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phenoxy}propyl }-3-
786 ++ .
methoxy-N-methylbenzamide
787 - 4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-] 1-(2-fluorobenzoyl)-2-
piperidinyl)ethoxy }benzyl}benzenesulfonarnide
788 - N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-Z,5-di flucroanilino }ethyl)phenoxyJpropyl}-N-
methyl-3-(trifluoromethyl)benzenesulfonamide
789 _H_ N-{3-[2-(1-{[(d-chlorophenyl)sulfonyl]-Z,5-difluoroani lino}ethyl)phenoxy]propyi}-2-
phenyicyclopropanecarboxamide
790 - S-ethyl 4-[2-(1-{ [(4-chlorophenyi)sulfonyl]-2,5-
diﬂuoroanilino}ethy!)phenoxy]butyl(ethyl)miocarbmnate
791 “ N-{3~[2-({[(4-chlorophcny!)sulfonyI}-2,5-diﬂuoroanilino}mcthyl)phcnoxy]pmpyl }-N,3-
dimethylbutanamide
792 — 4-chIoro-N-(Z,S-difIuorophenyl)-N-(Z-{-Z—[l—( 1-naphthoyh)-2-
- piperidinyl]ethoxy }benzyl)benzenesulfonamide
793 4—1— N-{2-[2-(1-f [(4—chlorophenyl)su1fonyl}-2,5-diﬂuoroaniIino} ethylphenoxy]jethyl}-2-ethyi-
N-methylhexanamide
4-chloro-N-[1-(2- {3-[[(4—chEorophenyl)su!fony!](mcthyl)amino]propoxy} phenylethyl]-N-
794 ++ . .
(2,5-difluorophenyl)benzenesulfonamide
795 -+ 2-((1R)-1-{ {(4-chlorophcnyl)su!fonyi}-2,5-diﬂuoroanilino}cthyl)-S-ﬂuoroben.zyl sec-
butylcarbamate
796 “ N-{2-[2-(1-{ [(4-chlor0phenyl}sulfonyl}-2,5-diﬂuoroanilino}cthyl)phenoxy]ethyl }-
2,2,3,3,4,4,4-heptafluoro-N-methylbutanamide
4-chioro-N-(2,5-diﬂuorophenyl)—N-(z-{2-[1-(2,3,4-triﬂuorobenzoyl)-2—
797 ++ . .
piperidinyljethoxy} benzyl)benzenesulfonamide
708 - methyl [[2-((1R)-1-{[(4-chloraphenyl)sulfonyl}-2,5-
diﬂuoroanilino}ethyl)benzyi](melhyl)amino]acetate
799 — 2-((1R)-1-{[(4-chloropheny])sulfonyl)-2,5-difluoroanilino }ethyl}benzy] 2-
phenylpropylcarbamate
N-{3-[2-({ [(4—chlorophenyl)squonyl]-Z,S—diﬂuoroanilino}memyl)phenoxy]propyl} ~N-
800 + .
methylbenzamide
801 — 4-chloro-N-(2,5-difluorophenyl)-N-[1-(2-{Z-
[[(ethylamino)carbonyl](meﬂxyl)amino}emoxy}phenyl)ethyi]bcnzenesulfonamidc
802 - N-{3-[2-(1 -{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroani!ino}emyl)phcnoxy]propyl }-3,5-
dimethoxy-N-methylbenzamide
803 — fl-chloro-N-(2,5-diﬂuorophcnyl)-N-(Z-{3-[(4-
methoxyphenyl)sulfinyijpropoxy }benzyl)benzenesulfonamide
304 H_ N-(3-bromophenyl)-4-chloro-N-{2-[3-(1 -piperidinyl)propoxyJbenzyl}benzencsulfonamide
hydrochloride
805 N N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino }ethylphenoxy]propyl}-4-
nitrobenzamide
806 _H_ 3-bromo-N-{3-[2-(1-{ [(4-chlorophenyl}sulfonyl]-2,5-
diﬂuoroanilino}ethyl)phenoxy]propyl}-N-methylbenmnesulfonamide
307 — ‘ 4-chloro-N-{3-[2-(t-{ [(4-chierophenyl)sulfonyl]-2,5-
difluoraanilino}ethyl)phenoxy]propyl}-N-methyl-3-nitrobenzenesulionamide
808 - N-{3-[2-(1-f {(4—chIorophenyl)sulfonyl}-Z,S-diﬂuoroani]ino}ethyl)phenoxy]propyi }-2-
naphthamide
N-{2-[3-(3-hydroxy-1 -pyrrolidinyl)propoxy Jbenzyl}-N-phenyibenzenesulfonamide
809 + .
hydrochloride
N-{3-[2-({[(4-chlorophenyl)suifonyl]-2,5-difluoroanilino ymethyl)phencxy]propyl}-N-
810 ++ .
methyl-2-naphthamide
811 - 4-chloro-N-{3-[2-(1 -{[(d-chlorophenyBsulfonyi]-2,5-
difluoroanilino}ethyl)phenoxylpropyl} benzamide
4-chloro-N-(2-{3-[(2R,65)-2,6-d imethyIpiperidinylJpropoxy} benzyl)-N-
812 + . .
phenylbenzenesulfonamide hydrochloride
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813 - N-{3-[2~({[(4~chlorophenyl)sulfonyl]-2,5-difluoroanilino }methylyphenoxylpropyi}-2.4,3-
trifluoro-N-methylbenzamide
814 - N~{3-{2-({[(4~ch|orophenyl)su[fonyl]-Z,S-diﬂuoroanilino}methyl)phcnoxy]propyl}-3-
methoxy-N-methylbenzamide
815 - N-{3-[2-(1 -{[(4-chlorophenyl)sulfonyl]—2,5-diﬂuoroanilino}ethyl)phcnoxy]propyl}-3,5—
difluorobenzamide
816 - 4-chioro-N-(3,5-dichlorophenyl}-N-{2-[3-(1-
piperidinyl)propoxy}benzyl} benzenesulfonamide hydrochloride
817 - 4-butoxy-N-{3-[2-({[(4-chiorophenyl)sulfonyl}-2,5-
difluoroanilino } methyl)phenoxy] propyl}-N-methylbenzamide
818 - 4-chloro-N-(2,5-difluorophenyl-N-{2-[3-
(phenylsulfonyl)propoxyJbenzyl }benzenesulfonamide
819 — N-{3-[2-(1-{ [(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}ethyl)phcnoxy]propyl}—4—
methoxybenzamide
220 - 3-bromo-N-{3-{2-(1-{[(4-chloropheny)sulfonyl]-2,5-
diﬂuoroani[ino}ethyl)phcnoxy]propyi}-N-methy!bcnzmnide
821 - N-{3-[2-({ [(4~chlorophenyl)su[fonyl]-Z,S-diﬂuoroanilino} methyl)phenoxy]propylt-N-
- methyl-I-naphthamide
239 - 3,4-dichloro-N-{3-[2-(1- {{(4~chlorophenyl)sulfonyl]-2,57-
diﬂuoroanilino}eﬂ:yl)phenoxy]propyl}-N-methylbenzcnesulfonamide
83 - 2-((1R)-1-{ [(4-chlorophcnyl)sulfonyl]-z,s-diﬂuoroanilino}cthyl)bcnzyl (15)-1-
phenylethylcarbamate
854 - N-{3-[2-(1-{ [(4-chlorophcnyl)su]fonyl]-2,5~diﬂuoroanilino}ethyl)phenoxy]propyl}-4-
iodobenzamide
825 ++ 2-((1R)-1-{ [(4-ch]orophenyl)sulfony[}-z,S-diﬂuoroanilino}ethy[)benzyl benzylcarbamate
826 “ phenyl 3-[2-(1-{[(4-chlorophenyljsuifonyl]-Z,5-
difluoroanilino }ethyl)phenoxylpropyl(methyl)carbamate
327 - 4-chloro-N-{cyclobutylmethyl)-N-{2-[3-(1-
piperidinylpropoxy]benzy!} benzenesulfonamide hydrochloride
828 —- N-{3-[2-(1-{ [(4~ch1orophenyl)su}fonyl]-z,s-diﬂuoroanilino}emyl)phenoxy]propyl}-
2,3,4,5,6-pentafluoro-N-methylbenzamide
829 — 3-bromo-N-{3-[2-(1-{[(4-chlorophenyDsulfonyl]-2,5-
difluoroaniline}ethyl)phenoxy]propy!Yhenzamide
830 - S-ethyl 2-[2-(1-{[(4-chiorophenyl)suifonyi]-2,5-
diflueroanifino}ethyl)phenoxyJethyi(ethylythiocarbamate
831 - N-{Z-[Z-(l-{[(4-chIorophenyl)sulfonyl]-2,5-diﬂuoroanilino}emyl)phenoxy]cmyl}-N,2-
diethylhexanamide
4-chloro-N-(2,5-difluorophenyl)-N-[2-(2-{1 ~-}(2Z)-3-phenyl-Z-propenoyl}-2-
832 ++ L .
piperidinyl}ethoxy)benzyllbenzenesulfonamide
833 - 4-chioro-N-(2-{3-[4-hydroxy-4-(triffucromethyl)-I-piperid inyi]propoxy} benzyl)-N-
phenylbenzenesulfonamide hydrochioride
N-{3-[2-({ [(4-chlorophenyl)sulfonyl]-z,s-diﬂuoroanilino}methyl)phenoxy]propyl}~2,4-
834 + . ;
dimethoxy-N-methylbenzamide
235 - 4-chloro-N-cyclopentyl-N-{2-[3-(1 ~piperidinyl}propoxylbenzyl}benzenesulfonamide
hydrochloride
: N—{(lR)—1-12-(3-aminopropoxy)phcnyl]ethyl}-4-chloro-N-(2,5—
836 ++ . .
difiuorophenyl)benzenesulfonamide
837 — N-{3-[2-({[(4-chloropheny])sulfonyl]-Z,5-diflucroaniling }methyl)phenoxylpropyl}-2-ethyl
N-methylhexanamide
838 - 2-((IR)-1-{ [(4-chlorophenyi)sulfonyl]-2,5-diﬂuoroanilino}ethyl)bcnzy] benzyl[2-
) (dimethylamino)ethyl]carbamate
839 i 2,4-dichlore-N-{3-[2-(1-{[{3-chiorophenyl}sulfonyl]-2,5-
difluoroanilino }ethyl)phenoxy)propyl }-N-methyilbenzamide
840 — N-{3-[2-(1-{ I(4-chlorophcnyI)Sulfcnyl}-2,5-diﬂuoroanilino}elhyl)phenoxy]propyl}-N-
methyl]1,1"biphenyl}-4-carboxamide
841 “ (ZZ)-N-{3-[2-({[(4-chiorophenyI)sulfonyi]-z,s-diﬂuoroani!ino}methyl)phcnoxy]propyl}-N
methyl-3-phenyl-2-propenamide




21 August 2003

WO 00/50391 342 PCT/US00/04560
NUMBER ACTIVITY COMPOUND
342 - 4-chloro-N-(5-hexynyl}-N-{2-[3-(1 -piperidinyl)propoxyJbenzyl}benzenesulfonamide
hydrochloride
843 - N-{4-[2-(1-{ [(4-chlorophenyl)suifonyI}-Z,S-diﬂuoroanilino}ethyl)phenoxy}butyl }-N-
methylacrylamide
344 — N-{2-[2-(1-{ [(4-chloropheny!)sulfonyl}-2,5-diﬂuoroani!ino}ethyl)phenoxy]ethyl}-2—
cyclohexyl-N-methylacetamide )
845 — N-(2-{2-[1-({1, l'-bipheny[]-4-yEcarbcny])-z-piperidinyl]emoxy}benzyl)-4-chloro-N—(2,5-
: difluorophenyl)benzenesutfonamide
846 ++ N-{4-[2-(1-{ [(4-chlorophenyl)sulfonyl]-Z,5-difluoroanilino}ethyl)phenoxy]butyl}-N-
methyl-1-adamantanecarboxamide
847 + 3,4-dichloro-N-{3-[2-(1-{{(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino} ethyl}phenoxylpropyl}-N-methylbenzamide
248 -+ 4-chloro-N-(cyclopentylmethy)-N-{2-[3(-
piperidinyl)propoxy]benzyl} benzenesulfonamide hydrochloride
849 - 4-chloro-N-(2-{ 3-ff(diethylaminc)carbonylj(methylyam ino]propoxy Ybenzyl)-N-(2,5-
difluorophenyl)benzenesulfonamide
4—chloro-N-{2~[2-(cyclohexylsu]fanyl)emoxy]benzyl}-N-(2,5—
850 ++ . .
difluorophenyl)benzenesulfonamide
851 — N-{2- [3-(1-achanyl)pmpoxy]benzyl}—4—chIoro—N—pheny]bcnzenesulfonamide
hydrochloride
852 - 4-chforo-N-cyclohexy]-N—{2-{3-(1-pipcridinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride
853 —- 2,2,2-trichloro-N-{3-[2-({[(4-chloropheny)sulfonyl}-Z,5-
difiuoroanilino}methyl)phenoxylpropyl}-N-methylacetamide
354 ‘_H_ N-{2-f2-(1-{[(4-chlorophenyDsulfonyl]-Z,5-d iftuoroanilino}ethyl)phenoxylethyi}-N-
methyltetradecanamide
855 + N-[(IR}- 1-(2-bromophenyl)ethyl]-4-chloro-N-(z,5-diﬂuorophcnyl)benzenesu] fonamide
856 o S-ethy! 2-12-(1-{{(4-chlorophenyl)sulfonyi]-2,5-
difluoroanilino}ethyl)phenoxylethyl(methyl)thiocarbarate
857 — N-{2-[2-(1-{ [(4-ch[oropheny])squonylj—Z,S-diﬂuoroanilino}cr.hyl)phcnoxy]ethyl}-3-
cyclopentyl-N-ethylpropanamide
N-{3-[2+ l—{[(4-chlorophcnyl)sulfonyl]—2,5-diﬂuoroanilino}ethyl)phenoxy]propyl}-N-
858 ++ .
methyl-2-naphthamide
850 - 4-chloro-N- {2—[3-(4-morpho|inyi)propoxy]benzyl}-N-phenylbcnzenesu!fonamide
hydrochloride
860 — 4-chloro-N-(2,5-difluorophenyl}-N-(2-{2-1 -(3-methylbenzoyl)-2-
piperidinyl]ethoxy }benzyl)benzenesulfonamide
861 = 4-chloro-N-(2,5-difluorophenyl)-N-({15}-1-{2-[3-( | H-imidazol-1-
yl)propoxylpheny!}ethyl)benzenesulfonamide hydrochloride
N-{3-[2-({ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroaniIino}methyl)phenoxy]propyl}-3-
862 + .
fluoro-N-methytbenzamide
863 - N-{3-[2-(I-{[(4—chlorophenyl)sulfonyl]~2,5-diﬂuoroanilino}ethyi)phcnoxy]pmpy[}-2,3,4,5
tetrafluorobenzamide
364 - N-{3-[2-({ [(4—chIorophenyl)sulfonyl}-z,S-diﬂuoroanilino}methyl)phenoxy]propyl}-2,3 4~
trifluoro-N-methylbenzamide
865 - 4~ch1oro-N—{2~[3-(2—ethy[-l-pipe,ridinyl)propoxy]b‘enzyl}—N—phenyibenzenesulfonamide
hydrochloride )
866 - N-(2-bromophenyl)-4-chioro-N-{2-[3-(1 -piperidinyl)propoxyJbenzyl}benzenesulfonamide
hydrochloride
367 - 4-chloro-N-[(1R}-1-methylbutyl]-N-{2-[3-(1-
piperidinyl}propoxy]benzyl}benzenesul fonamide hydrochloride
868 + 4-chloro-N-(2,5-difluorophenyl)-N-[(18)-2-hydroxy-1 -phenylethyl]benzenesulfonamide
4-chloro-N-{2-[3-(cyclohexylsulfanyljpropoxy] benzyl}-N-(2,5-
869 +H . :
difluorophenyl)benzenesulfonamide
4-chioro-N~{2—[3-(cyclohcxylsulfanyl)propoxy]bcnzyi}-N—(2,5-
870 + h :
difluorophenyl)benzenesulfonamide
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871 - 4-chloro-N-(2,5-diftuorophenyl)-N-(2-{3-f(4-
methoxyphenyi)sulfonyljpropoxy }benzyljbenzenesulfonamide
872 — N-{3-[2-({ [{4-chlorophenyl)sulfonyl]-2,5-diﬂuomanilino}mclhyl)phenoxy]propy[}-N-
methyl-4-nitrobenzamide
N-{3-{2-({[(4-chlorophenyhsulfonyl[-2,5-difluorcanilino} methyl)phenoxy]propyl}-N-
873 + . .
methyl-4-(triffuoromethoxy)benzamide
874 + 4-chloro-N-(2,5-difluoraphenyl}-N-[(1R)-1-(2-vinylphenyl)ethylbenzenesulfonamide
875 —“ 4-chioro-N-(2-methylpheny{)-N-{2-[3-(1-piperidiny])propoxy]benzyl Jbenzenesulfonamide
hydrochloride
876 - 2,2,2-trichloroethyl 3-[2-(1-{[{4-chlorophenylsulfonyl]-2,3-
difluoroanilino}ethyl)phenoxylpropyl(methyl)carbamate
877 - 4-chloro-N-{2-[3-(1,4-dioxa-8-azaspito[4.5]dec-8-yl)propoxyJbenzy! }-N-
phenylbenzenesulfonamide
878 + 4-chloro-N-(2,5-difluorophenyl-N-(1-{2-f3-(1-
piperidinyl)propoxylphenyl} propylibenzenesulfonamide hydrochloride
879 N N-(2,5-difluorophenyl)-4-methoxy-N-{2-[3-(1-
N piperidinyl)propoxylbenzyl} benzenesulfonamide hydrochloride
450 + N-{2-[3-(4-benzy}-1 -piperidinyl)propoxy]benzy!}-4-chlore-N-phenylbenzenesulfonamide
hydrochloride
381 + 3-{2-((]R)-l-{[(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}clhyl)-i-ﬂuorophenyi}-1-
propanesulfonic acid
882 . 4-chloro-N-{2.[3-(1H-imidazol-1-yl)propoxy]benzyl}-N-phenylbenzenesulfonamide
hydrochloride
883 + 4-ch10ro—N-{2—{3-(1—hydroxy-lIambda~5~—pipcridin-l-yl)pmpoxy]bcnzyi}-N-
phenylbenzenesulfonamide
834 + 4-chloro-N-(2,5-diflucrophenyl)-N-(2-{2-[1-(4-methylbenzoyl)-2-
piperidiny!Jethoxy}benzyl)benzenesulfonamide )
4-chloro-N-f1-(2-{3 -[[(4-chloraphenyl)sulfonyl}(methyljamino}propoxy }phenylethyl]-N-
885 + ‘ . .
(2,5-diflucrophenylYbenzenesulfonamide
886 + N-benzyl-4-chioro-N-{2-[3-(1-piperidiny)propoxy]benzyl} benzenesulfonamide
hydrochloride
887 + 4-chloro-N-{5-chloro-2-hydroxyphenyl}-N-{2-[3-(1-
piperidinyl)propoxyJbenzyl}benzenesulfonamide hydrochioride
888 + 4-chloro-N-(2,5-difluorophenyl)-N-{1-(2-{2-
[[(diisopropylamino)carbonyl](methyl}amino]ethoxy }phenylethyl]benzenesulfonamide
889 + 4-chloro-N-{2-[2-(1-methyl-2-piperidinyl}jethoxy]benzy}}-N-phenylbenzenesulfonamide
hydrochloride
890 + 4-chloro-N-(2,5-difluorophenyi)-N-(2-{2-{1-(3,4-dimethoxybenzoyl}-2-
piperidinyllethoxy Ybenzyl)benzenesulfonamide
N-{ 3-[2-({[(4-chIorophenyl)su!fonyl]-z,s-diﬂuoroanilino}melhyi)phenoxy]propyl}-N-
891 + . X
methyl-3-(trifluoromethyl)benzamide
897 + N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-difTucroanilino }ethyl)phenoxy]propyl}-N-
methyl-2,5-bis{trifluoromethy!)benzamide
893 + N-{3-[2-({[{4-chlorophenyl)sulfonyl}-2,5-diflucroanilino}methylphenoxyJpropyl}-N,4-
dimethylbenzamide
894 + 2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluaroaniline} ethy!)benzyl diethyloarbamate
895 N 4-chloro-N-(3-fluorophenyl}-N-((1R}-1 -{2-[3-(TH-imidazol-1-
yl}propoxylphenyl}ethyl)benzenesulfonamide hydrochloride
396 + 2,4-dichlore-N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-
difluoroanilino jmethyl)phenoxylpropyl}-5-fluoro-N-methylbenzamide
807 + 4-chloro-N-cycloheptyl-N-{2-[3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochioride
N-{3-[2-({[(4-chiorophenyl)sulfonyl]-2,5-diflucrcanilino }methyi)phenoxylpropyl}-N-
898 + . .
methyl-4-(trifluoromethybenzamide
N-(2-{2-[} -(4-butoxybenzoyl}—z-piperidiny[]ethoxy}benzyl)—4-ch10ro—N-(2,5-
899 + . :
diflucrophenyl)benzenesulfonamide
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900 + 3-chloro-N-{3-[2-(1-{[(4-chlorophenyi)suifony1]-2,5-
difluorcanilino}ethyl}phenoxyJpropyl} benzamide
4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-[1 ~(4-iodobenzoyl)-2-
901 + Lo .
piperidinyljethoxy }benzyl)benzenesuifonamide
4-chloro-N-(2,5-difluorophenyl}-N-(2-{2-[1 -(2-methoxybenzoyl)-2-
902 + N .
piperidinyl]ethoxy}benzyl)benzenesulfonamide
N-{3-[2-({[(4-ch lorophenyl)sulfonyl]—2,5-diﬂuoroani[ino}methyl)phcnoxy]propyl }-N-
903 + . .
miethyl-1,3-benzodioxole-5-carboxamide
904 + (28)-2-{ [(4-chlorophenyl)sulfonyl]-2,5—diﬂuoroanilino}-2-pheny|cthyl isonicotinate
905 + 4-chloro-N-(2,5-difluoropheny!)-N-{2-{3-[(4-
nitrophenyl)sulfonyl]propoxy } benzyl)benzenesulfonamide
906 + 4-chloro-N-(2,5-dichloro-3-pyridinyD)-N-{2-[3-(1-
piperidinyl)propoxy]benzyl }benzenesulfonamide hydrochloride
N-{3-[2-({[{4-chloropheny)sulfony]-2,5-d ifluaroanilino} methylphenoxylpropyl}-N,4-
9207 + . . ;
dimethyl-3-nitrobenzamide
908 N 4-chloro-N-(2,6-difluorophenyl)-N-((1R}-1- {2-[3-(1H-imidazol-1-
- yl)propoxylphenyl}ethyl)benzenesulfonamide hydrochloride
909 . 4-chioro-N-(2,5-difluorophenyl)-N-{2-{2-[ I-(3-methoxybenzoyl)-2-
piperidinyf]ethoxy}benzyl)benzenesuifonamide
2-((IR)-1-{ [(4-chlorophenyl)su]fonyl]-2,5-diﬂuoroaniiino}cihyl)bcnzyl 3-
910 +
fluorobenzylcarbamate
011 + 4-chlore-N-(2,5-difluorophenyl)-N-{2-[3-(1H-imidazol-1 ~yl)propoxy]-6-
methoxybenzyl} benzenesulfonamide hydrochloride
912 " N-(Z,S-diﬂuorophenyl}-N-((1R)-l‘{4-ﬂuoro—2-[3-(methylsulfanyl)propyl}phcnyl}ethyl)-t#-
{methylsulfanyl)benzenesulfonamide
013 + N-{3-[2-(1 -{[(4—ch10rophenyl)sulfonyl]-2,S-diﬂuoroanilino}eﬂly[)phenoxy}propyl} -3.4,5-
trimethoxy-N-methylbenzamide .
014 + 2-((1R)-1-{ [(4-chiorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}ethyi)-S—ﬂuorobenzyl 2-(i-
pyrrolidinylethylcarbamate
915 + 4-chloro-N-{2-f3-(3-hydroxy-1 -piperidinyl)propoxy]benzyl}-N-phenyibenzenesulfonamide
hydrochloride
916 - 4-chloro-N-(2,5-difluoropheny)-N-{2-[3-(1,3-dioxo-1, 3-dihydro-2H-isomdol-2-
yl)propoxylbenzyl}benzenesulfonamide
N-{3-[2-({ [(4—chlorophenyl)su1fonyl]-z,s-diﬂuoroanilino}memyl)phenoxy]propyl}-N-
917 + .
methyl-2-phenylcyclopropanecarboxamide
018 . N-{2-[3-(I-azetidinyl)propoxyJbenzyl}-4-chloro-N-phenyfbenzenesulfonamide
hydrochloride
019 - 4-chloro-N-(3-methylphenyl)-N-{2-[3-(1 -piperidinyl)propoxyjbenzyl}benzenesuifonamide
hydrochloride
920 + N-{3-[2-(1~{[(4-chlorophenyl)sulfonyl]-2,5~diﬂuoroanilino}ethyl)phenoxy]propy]}-4-
{trifluoromethoxy)benzamide
N-(2-{2-[1-(1,3 -benzodioxol-S-y!ca.rbonyl)-Z-piperidinyl]ethoxy}benzyl)-4-chloro-N-(2,5—
921 + . .
difluorophenylbenzenesulfonamide
922 " 4-chioro-N-(2-{3-[4-(hydroxymethyl}-1 -piperidinyl]propoxy}benzyl)-N-
phenylbenzenesulfonamide hydrochloride
4-chloro-N-{2-{(1E)-3-ox0-3-(I-pyrrolidinyl)-1-propenylJbenzy] i-IN-
923 + . :
phenylbenzenesulfonamide
924 + 4-chloro-N-[2-(methylsul fanyl)phenyl]-N-12-[3-(1-
piperidinyl)propoxy Jbenzyl} benzenesulfonamide hydrochloride
025 + 4-chloro-N-[2-(methylsulfany[)phenyl]-N-{2-[3-(1-
piperidinyl)propoxyJbenzyl} benzenesulfonamide hydrochloride
926 N 4-chlore-N-{2-[3-(3,5-dimethyl- I-piperidiny)propoxyjbenzy! }-N-
phenylbenzenesulfonamide hydrochioride
927 + N-{2-[3-(4-benzyl- i -piperidinypropoxy] benzyl}-4-chloro-N-phenylbenzenesulfonamide
hydrochloride
978 N N-{2-{2-(l-{{(4-chlorophcnyl)sulfonyl]-Z,S-diﬂuoroanilino}cthyl)phenoxy]elhyl}-N—
ethyltetradecanamide
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929 + methyl [{2-[2-(1-{f(4-chlcropheny)sulfonyl]-Z,5-
diflucroanilino}ethyl)phenoxylethyl }(methyl}amino){oxo)aceiate
930 . N-{2-[2-(1-{ [(4-chloropheny])sulfcnyl]-2,5-diﬂuoroanilino}ethyl)phenoxy}ethyl}-N,2,4-
trimethylpentanamide
931 + N-{B-[Z-({[(4-ch]orophcnyI)sulfonyl]—2,5—diﬂuoroanilino}metl'ly])phcnoxy}propyl}-N-
methyl-3,5-bis(irifluoromethyl)benzamide
012 + 3,4-dichloro-N-{3-[2-({ [(4-chloraphenyl)sulfonyl]-2,3-
difluoroaniline ymethyl)phenoxylpropyl}-N-methylbenzamide
4~-chloro-N-(2-{2-[1 -(2,3-difluorobenzoyl)-?.—piperidinyl}ethoxy Ybenzyl)-N-(Z,5-
933 + . .
diflnorophenyl)benzenesulfonamide
934 + N-{3-[2-(1-{ {(4-chlorophenyl)sulfonyl]-2,5-diﬂuoroanilino}e.ﬂ'lyl)phenoxy]propyl}-N-
methyl-3,5-bis(triflucromethy})benzamide
935 + 4-[2-(( lR)-1-{4-chloro-2-{[(4-chIoropheny!)sulfonyl](methyl)amino]phenoxy}cthyl)—S—
fluorophenyl}butanoic acid
N-(2,S-diﬂuorophenyl}-4-(cthylsulfanyl)~N-((1R)-I-{2—[3-(ethyisulfanyi)propyl]—4-
236 + .
fluorophenyl Jethyl)benzenesulfonamide
937 + 4-chloro-N-phenyl-N-{2-]3 -(4-thiomorpholinyl}propoxy]benzy[tbenzenesulfonamide
- hydrochloride
4-chloro-N-(2,5-difluorophenyl)-N-(2-{2-[1-(3 v S-trimethoxybenzoyl)-2-
938 + . .
piperidinyl]ethoxy }benzyl)benzenesul fonamide
930 + 4~chloro-N—(2,5-diﬂuorophenyl)-N—{(1R.)-l-{2—(l -
piperidinylmethyl)phenyllethy!}benzenesutfonamide hydrochloride
4-{2-(2-{ [(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanil'mo}-1-methylethy[)-5-
940 + oot
. fluorophenyljbutanoic acid
4-chioro-N-(2-{{(28)-7-methyl-7-azabicyclo]2.2.1 Jhept-2-yllmethoxy}benzyl)-N-
941 + . .
phenylbenzenesulfonamide hydrochloride
N-(2-{2-[1-(2-bromobenzoyl)-2-piperidinyl] ethoxy}benzyl}-4-chloro-N-(2,3-
942 + . -
difluorophenyl)benzenesulfonamide
043 + N-{4-[2-(1-{ [{4-chlorophenyl}sulfonyl}-2,5-difluoroaniline} ethyl)phenoxylbutyl}-3-
cyclopentyl-N-ethyipropanamide
™ 4-chloro-N-phenyl-N-{2-[3-( 1-piperazinyl)propoxy]benzyl} benzenesuifonamide
944 + i .
dihydrochloride
945 + 4-chloro-N-{2-[3-(I-piperidinyl)propoxylbenzyl} -N-(3-
pyridinylmethyl)benzenesulfonamide hydrochloride
046 . 4-chloro-N-(2,5-diflucrophenyl)-N-(2-{2-f1 -(4-flucrobenzoyl)-2-
piperidinyl]ethoxy}benzylbenzenesulfonamide
047 + 4-chlore-N-{3-[2(1-{[(4-chicropheny[sulfonyl]-2, 5-
diﬂuoroanilino}eﬁlyl)phenoxy]_propyl}-2—nitrobenzam ide
048 " 2-ch10r0-6-{2-[3-(1-piperidinyl)propoxy]benzyl}-6H-dibenzo[c,e}[1,2]thiazinc 5,5-dioxide
hydrochloride
949 + N-{2-[2-(1-{[(4-chlorophenyl)sulfonyl]-2,5-di flucroanilinc}ethyl)phenoxylethy[}-N-
ethylacrylamide
950 + 3,3-dichloro-N-{3-[2-(1-{[(4-chlorophenylsulfonyl]-2,5-
difluoreanilino}ethyl)phenoxylpropyi}-N-methylbenzamide
051 + 4-chioro-N-(4-methylpentyl)-N-{2-[3-(1 -piperidinyt)propoxybenzyl}benzenesuifonamide
hydrachloride
952 + 4-chloro-N-[3-(methylsulfany[)phenyl][-N-{2-[3-(I-
piperidinyl)propoxylbenzyl} benzenesulfonamide hydrochloride
953 N 4-chloro-N-[3-(methylsulfanyl)phenyl]-N-{2-f3-(1-
piperidinyl)propoxy]benzyl} benzenesulfonamide hydrochloride
954 + N-[(28)-bicyelof2.2.1Thept-2-yl]-d-chloro-N-{ 2-[3-(1-
piperidinyl)propoxylbenzyl}benzenesulfonamide hydrochloride
955 + 4-chloro-N-(2-methyl-2-propenyl)-N-{2-[3-(1-
piperidinyl)propoxylbenzyl}benzenesulfonamide hydrochoride
056 N 4-chioro-N-phenyl-N-(2-{3-[3-(1 -piperidinyl)propoxyJphenyl}ethylbenzenesulfonamide
hydrochloride
057 + 4-chloro-N-(2,5-diflucrophenyl)-N-{5-methyl-3-[3-(1-
piperidinyl)propoxy]benzyl}benzenesul fonamide hydrochloride
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N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino} methy[)phenoxy]propyT}-N-
958 + .. .
methyl-3,5-dinitrobenzamide
059 + N-{4-[2~(1-{[{4-chlorophenyhsulfonyl]-2,5-difluoroanilino}ethyl}phenoxyJoutyl}-N-
ethylcyclopropanecarboxamide
N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino} methyl)phenoxylpropyli-3,4-
960 + . .
dimethoxy-N-methylbenzamide
061 N 2-((1R)-1-{[(4-chlorophenyl)sulfonyl]-2,5-difluoroanilino} ethyl}benzy] 3 4-
difluorobenzylcarbamate
962 + 4-chloro-N-{2-[2-(1-methyl-2-pyrrolidinylethoxyJberzyl} -N-phenylbenzenesulfonamide
hydrochloride
063 . 4-chloro-N-phenyl-N-{2-[2-(2-piperidinyl)ethoxy}benzyl} benzenesulfonamide
hydrochloride
964 + 4-chloro-N-{5-chloro-2-[3-(I -piperidinyDpropoxy]benzyl}-N-phenylbenzenesuifonamide
hydrochloride
4-chloro-N-{2-[3-(4-hydroxy-4-methyl-1-piperidinyl)propoxybenzy[}-N-
965 + . .
phenylbenzenesulfonamide hydrochloride
966 + N-{3-[2-(1-{[(4-chlorophenyl)sulfonyl}-2,5-diftuoroanilino} ethyl)phenoxy]propyl}-N-
- methyl-1-naphthamide
067 + 4-chloro-N-{2-[3-(I-piperidinyl}propoxy]benzyl }-N-(4-
pyridinylmethylbenzenesulfonamide dihydrochloride
968 + 4-chloro-N-{2-[3-(4-oxo-1-piperidinyl)propoxy]benzyl}-N-phenytbenzenesulfonamide
hydrochloride
969 + N-[(28)-bicyclo[2.2.1]hept-2-y1]-4-chloro-N-{2-{3-(1-
piperidinyl)propoxyibenzyl}benzenesulfonamide hydrochioride
970 + 4-chloro-N-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5-
diflucroaniline}methyl)phenoxy]propy! }-N-methylbenzamide
971 + ethyl (2E}-3-[2-({[{(4-chlorophenyl)sulfonyl)anilino }methyl)phenyl}-2-propenoate
972 + 4-chioro-N-phenyl-N-(2-{2-[3-(1-piperidiny{)propoxy]phenyl Yethyl)benzenesuifonamide
] hydrochloride
973 + 4-chloro-N-phenyl-N-{2-[4-(1-piperidinyl)- I-butynyljbenzyi }benzenesulfonamide
974 + 4-chlero-N-(2,3,4,5,6-pentafluorobenzyl}-N-{2-[3-(1-
piperidinyD)propoxylbenzy!}benzenesulfonamide hydrochioride
975 + 4-chloro-N-(5-chloro-2-hydroxybenzyl)-N-phenylbenzenesulfonamide
976 + 4-chloro-N-phenyl-N-(2- {[5-(1-piperidinyi)pentyl]oxy }benzyl)benzenesulforamide
hydrochloride
977 . 4-chloro-N-phenyl-N-{2-[4-(I-piperidinyl)butoxy]benzy!} benzenesulfonamide
hydrochloride
978 + 4-chioro-N-phenyl-N-{2-[5-(1-piperidinyl)pentyi]benzyl}benzenesulfonamide
hydrochloride
979 + 4-chloro-N-{2-[3-(cyclopropylamino)propoxyjbenzyt}-N-phenylbenzenesulfonamide
hydrochloride
980 . 4-chloro-N-[(1R)-1-methylbutyl]-N-{2.[3-(1-
piperidinyB)propoxy]benzyl}benzenesulfonamide hydrochloride
981 + 4-chloro-N-phenyl-N-{2-[4-(1-piperidinyl)butyl]benzyl}benzenesulfonamide hydrochloride
982 . 4-chloro-N-~(2,5-diftuorophenyl)-N-{2-[3-
(phenylsulfanyl)propoxylbenzyl }henzenesulfonamide
083 + S-methyt 2-{2-(1-{[(4-chlorophenyl)sulfony!]-2,5-
difiuoroanilino }ethyl)phenoxylethyi{methylthiocarbamate
084 . 4-chloro-N-(cyclopropylmethyl)-N-{2-[3-(1-
piperidinyl)propoxy}benzyl }benzenesulfonamide hydrochloride
085 + N-allyl-4-chloro-N-{2-[3-(1-piperidinyl)propoxy]benzyl}benzenesulfonamide
hydrochloride
4-chloro-N-{2-[3-(1-piperidinyl)propoxy}benzyl}-N-tetrahydro-2H-pyran-4-
986 + A .
yibenzenesulfonamide hydrochloride
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987 + methyl (28)-{ [(4-chloropheny[)sulfonyl]~2,5-diﬂuoroanilino}(phenyl)elhanoate
083 + N-{4-bromophenyl)-4-chloro-N-{2-[3-(1 -piperidiny)propoxyJbenzylYhenzenesulionamide
hydrochloride
089 + N-{3-[2-({ [(4—chlorophcnyl)su[fonyl]-Z,S-diﬂuoroani]ino}methyl)phenoxy]propyl}-3,4,5-
trimethoxy-N-methylbenzamide
990 + 4-chloro-N-{5-chloro-2-[4-(1-piperidinyl)-1 -butynyllbenzyl}-N-phenylbenzenesulfonamide
hydrochloride
991 + 4-chloro-N-(2-ethynylbenzyl)-N-phenylbenzenesulfonamide
992 . N~(2,5-dichlorophenyl)(phenyl)-N-{2-[3-(1-
piperidinyl)propoxy]benzyl}methanesulfonamide hydrochloride
993 + 3-(2- {(phenylsu]fonyl)anilino]memyl}phcnyl)propanoic acid
994 + (E)—N—(2,5-dichIorophcnyl)-2-phenyl-N-{2~[3-( 1-
piperidinyl)propoxy)benzyl} ethenesulfonamide hydrochloride
995 + ethyl 3-(2-{ [{phenylsulfonyfanilino]methyl} phenyl)propanoate
906 . 4-chloro-N- {2—[3—(cyclohexylamino)propoxy]bcnzyl}-N-phenylbenzenesulfonamide
: hydrochloride
997 " 4-chlore-N-(2,5-difluorophenyl}-N-(2-{3-[(4-
nitrophenyl)sulfanyl]propoxy} benzyl)benzenesulfonamide
998 R 4—chloro-N-(d—nitrobenzyl)-N-{2-[3-(1-piperidinyl)propoxy]benzyl}benzcnesulfonamide
hydrochloride
999 + 4-chloro-N-{2-[3-(3,4-dihydro-2(T H)-isoquinoliny)propoxy]Jbenzyl}-N-
phenylbenzenesulfonamide
N-{3-[2-({ [(4-chlomphcny!)sulfony[}~2,5-diﬂuoroanilino}methyl)phenoxy]propyf}-B,S—
1000 + . .
difluoro-N-methylbenzamide
1001 + N—{2-(allyloxy)benzyl]-4-chlpro-N—phenylbenzencsu]fonamide
1002 - 3,5-dichloro-N-{3-[2-({[(4-chlorophenyDsulfonyi]-2,5-
difluoroanilino} methyl)phenoxy) propyl}-N-methylbenzamide
4-chloro-N-cyclopropyl-N-{3-[3-(1 -piperidinyl)prepoxy Jbenzyl Ybenzenesulfonamide
1003 + .
hydrochloride
1004 + 2-({[(4-chlorophcny])sulfonyl]anilino}methyl)phcnyl trifluoromethanesuifonate
1005 + N-phenyl-N-{2-[4-(1-piperidiny])butyl]benzyl}benzenesulfonamide
1006 + (28)-2-{ [(4-chloropheny!)sulfonyi]-2,5-diﬂuoroanilino}-2-phenylethyl nicotinate
1007 + 3-((4R)-4-{[(4-chloropheny)sulfonyl)-2,5-difluaroanilino }-7-1luoro-1 12,3, 4-tetrahydro-1-
naphthalenyl)propanoic acid
1008 + 4-chloro-N«(2,5-difluoraphenyl)-N-((1R)-1 -{4-fluoro-2-[3-(1,4,5,6-tetrahiydro-2-
pyrimidiny[)propyl]phenyl }ethylibenzenesulfonamide hydrochloride
[2—((1R)—l-{[(4-chlorophcnyl)sulfonyl]-z,S-diﬂuoroaniiino}cthyl)-5-
1009 + .
flusrophenyllmethanesulfonic acid
N-{3-[2—({[(4-ch]orophcnyl)sulfonyI]-2,5-diﬂu0roanilino}methyl)phcnoxy]propyl}-4-
1010 + . N
ethoxy-N-methylbenzamide
1011 + 4-chloro-N-{5-chloro-2-[3-(4-hydroxy-1 -piperidinyl)propoxy]benzyl }-N-
phenylbenzenesuifonamide hydrochloride
1012 N 4-chloro-N-(2,3-dihydro-1 H-inden--y])-N-{2-[3-(i-
piperidiny])propoxylbenzyl }benzenesulfonamide hydrochloride
1013 + (2R}-2-{ {(4-ch[orophenyl)suIfonyl]-2,5—diﬂuoroani[ino}propanoic acid
1014 + S—{3-[2-({[(4-chiorophenyl)su[{ony[]anilino}methyl)phenoxy]propyl} ethanethioate
1015 + 4-chloro-N-[2-(2-hydroxyphenyl)ethyl]-N-phenylbenzenesulfonamide
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1016 + 4-chloro-N-[2-(4-hydroxybutyl)benzyl]-N-phenylbenzenesulfonamide
1017 + 4-chloro-N-[2-(4-hydroxybutyl)benzyl]-N-phenylbenzenesuifonamide
1018 + 4-chlc}ro-N—phcnyl-N—{Z-(3-su[fanylpropoxy)bcnzyl]benzencsu Ifonamide
1019 + 4-chloro-N-[4-(methylsulfanyl)phcnyl]-N—{2—[3-(l-
piperidinyl)propoxylbenzyl} benzenesulfonamide hydrochloride
1020 + 4-chloro-N-(2,3-dihydro-TH-inden-2-yI3-N-{2-[3-(1~
piperidinyl)propoxyIbenzyl}benzenesulfonamide hydrochloride
1021 + tert-butyl 2-{2-[3-(I-piperid inyl)propoxy)phenyl}-1H-indole-1-carboxylate trifluoroacetate
1022 N N-{3-{(2,5-dichloro{2-[3-(1 —pipcridiny!)propoxy]bcnzyl}anilino)sulfonyi]-d-mcthyl- I,3-
thiazol-2-yl}acetamide hydrochloride
1023 + N-{5-[(2,5-dichloro {2-[3-(l-pipcridmyl)propoxy]bcnzyl}anilino)sulfony]]-d-methy[-1,3-
thiazol-2-yl}acetamide hydrochloride
2-{2- [3-(l-piperidinyl)propoxy]benzy!}—2H-naph!ho[l 18-cd]isothiazole 1,I-dioxide
1024 + X
hydrochloride
1025 + 4-chloro-N-(2,5-difluorophenyl}-N-({2-[3-(1 -piperidinyl}propoxy}- -
naphthy!l}methyl}benzenesulfonamide hydrochloride
1026 + 4-chloro-N-{2-[(5-chloropentyl}oxylbenzy! }-N-phenylbenzenesulfonamide
1027 + 4-chloro-N-[2-(methylsulfonyl)phenyl]-N-{2-[3-(1-
piperidinyl)propoxyJbenzy! }benzenesulfonamide hydrochioride
tert-butyl 4-{3-[2-({ {(4-chlorophenyl)su[fonyl]anilino}methy])phcnoxy]propyl }-i-
1028 + . . R
piperazinecarboxylate hydrochloride
1029 N 4-chioro-N-(2,5-difluorophenyl)-N-(2-{3-[(&
methoxyphenyl)sulfanylipropoxy }benzyl)benzenesulfonamide
1030 + 4-chloro-N-phenyl-N- [2-(4-pyridinyimethpxy)bcnzyl]benzenesulfonamide hydrochloride
103} + N-phenyl-N-{2-[3-(1-piperidinyl)propyllbenzyl } benzenesulfonamide
1032 + 2-{1-[(4-fluorophenyl)sulfonyI]- 1H-indol-2-y1 }pheny! 3-(1-piperidiny)propyi ether
trifluoroacetate
4-chloro-N-(2,5-difluorophenyl)-N-[2-(2-{1 -[4-{rifluoromethoxy)benzoyl]-2-
1033 + NN .
piperidinyl}ethoxy)benzyl]benzenesulfonamide
1034 - (2E)-3-[2-({ {(4—chlorophenyl)su1fonyl]anilino}methyl)phenyl]-N—methoxy—N-mel.hy!-z-
propenamide
1035 + (25)-3-[2-({[(4'-ch]orophcnyl)sulfonyl}aniiino}methyl)phcnyl]-z‘propenoic acid
1036 + 4-chloro-N- [3-(methylsulfonyl)phenyl]-N-{2-[3-(1-
piperidinyf)propoxyJjbenzyl} benzenssul fonamide hydrochloride
1037 + 1-{3-[2-({[(4-chlorophenyl)sulfonyl]-2,5 -diflucroanilino}methyl)phenoxy]propyl}-1-
methylpiperidinium jodide
1-{3-[2-( {2,5~dich]oro[(4-chlorophenyl)suIfonyl]anilino}methy!}phenoxy]propyl}- 1-
1038 + M
methylpiperidinium iodide
1039 + N-[2-(3-bromopropoxy)benzyl}-4-chloro-N-phenylbenzencsulfonamide
1040 + 4—chlor0-N-[2—(4-hydroxy-1-butynyl)benzyl]-N-phcny]benzcncsu[fonamide
1041 + N-{2-[3-0x0-3-(1-piperidinyl)propytlbenzyl}-N-phenylbenzenesulfonamide
1042 + N-hydroxy-3-(2-{ [(pheny!sulfonyl)anilino]mcthyl}pheny])propanamidc
1043 + 3—chloro-l-[(4-chlorophcny!)suIfonyl]-2-{2-{3-(1-piperidinyl)propoxy]phenyl}—EH-indole
triflucroacetate
1044 + 4-chlore-N~(2,5-difluorophenyl}-N-{2-[3-(1-
piperidinyl)propoxylbenzyl }benzenesulfonamide

i
:
:
3
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N-{(1R)-1 -[2-(3-bromopropoxy)phenyl]ethyl}-4—chloro-N-(2,S-
1045 + . .
difluoropheny!)benzenesul fonarmide

1046 + 4-chloro-N-(2,5-difluorophenyl}-N-(1-{2-3-{1H-imidazol-1-
yl)propoxylphenyi}ethylbenzenesulfonamide hydrochloride

1047 + 4-chloro-N-(2,5-difluorophenyl}-N-(1-{2-[3-(1H-imidazol-1-

yDpropoxy]phenyl}ethyl)benzenesulfonamide

1048 + 4-chloro-N-(2,5-difluorophenyl)-N-((i8)-1-{2-[3-(1 H-imidazol-1-
ylpropoxylphenyl}ethyi)benzenesulfonamide hydrochloride

1049 + (2R,3R)-2,3-bis[(4-methylbenzoyljoxy]butanedioic acid compound with 4-chloro-N-(2,5-

difluoropheny!)-N-((1R)-1-{2-[3-( I H-imidazol-1-

4-chloro-N-{2-[2-{cyclohexylsulﬁnyl)ethoxy}bcnzyI}-N-(Z,S-

1050 + . .

difluorophenyl)benzenesulfonamide
1051 + 4~chioro-N-(2,5-diﬂuorophenyl)-N—{Z-[B-(1H-imidazol—l~yl)-1-
propynyl]benzyl}benzenesulfonamide hydrochloride

1052 + 4-chiloro-N-(2,5-difluorophenyl)-N-[1 ~(2-hydroxyphenyl)ethyibenzenesulfonamide

1053 . 4-benzoyl-N-((18)-1-{{{3-[2T{ {(4-chlorophenyl)sulfonyl]-2,3-

i diﬂuomanilino}methyi)phenoxy]propyl}(methy!)amino]ca.rbonyl}-s- {{5-(2-oxohexahydro-
1054 + 4-chloro-N-(2,5-diﬂuorophenyI)-N-(2—hydroxybe:nzy1)bcnzenesulfonamide
1055 " 4-chloro-N-(2,5-difluorophenyl)-N-{(IR)-1-[2-(2-

hydroxyethyl)phenyllethyl}benzenesulfonamide
1056 N 4-chloro-N-(2,5-difluorophenyl}-N-({TR)}-1-{Z-[3-(1 H-imidazo]-1-
yDpropyt]phenyl}ethyhbenzenesulfonamide hydrochloride
1057 + (2R)-2~{[(4-chlorophenyl)sulfonyl]-Z,S-diﬂuoroanilino}propyl isonicotinate
1058 + (2R)-2-{[(4—chiorophenyl)sulfonyl]-Z,S—diﬂuoroanilino}propyl nicotinate
1059 . N-{3-[2-((IR)-1.{ [(4-ch[orophenyl)su!fonyl]-2,5-diﬂuoroanilino}emyl)phenoxy]propyl }-
N,2,2-trimethylpropanamide
1060 + ethiyl (2R)-2- {[(4-chlorophenyljsulfonyl]-2,5-difluoroanilino }propanoate
1061 + 4-chloro-N-(2,5-difluoropheny!l}-N-((1R}-1-§2-[3-(1-
piperidinyl)propoxy]lphenyl ethylbenzenesulfonamide hydrochloride
1062 + 4-chioro-N-[5-chiore-2-(hydroxymethyl)phenyl]-N-((1 R}-1-{2-[3-(1-
piperidinyl)propoxyjphenyl}ethyl)benzenesulfonamide hydrochloride
1063 + 4-chloro-N-(2,5-diffucrophenyl)-N-{(1R)-1 ~[4-fluoro-2-(3-
hydroxypropylphenyljethyl}benzenesul foramide
1064 + 2-[2-(1- [(4-}:h]orophcnyl)sulfonyl]—2,5-diﬂuoroani[ino}ethyl)phenoxy}-‘N—
methylacetamide
1065 £ methyl 3-[2-(( lR)-l-{[(4-chlorophcnyl)sulfonyl]-z,s-diﬂuoroanilino}ethyl)—s-
fluorophenyljpropanoate
1066 - 4-chlore-N-(2,5-diflucrophenyl)-N-((1R)-1-{ 2-[3-(1H-1,2,4-triazol-1-
yDpropyllphenyl}lethyl)benzenesulfonamide
4-P2-((1R)-1-{ [(4-chloropheny)sulfonyI]-2,5-difluoroaniiino } ethyT)-3-
1067 + S
fluorcphenyl]butanoic acid
4-[2-((1R)-1-{[(4-chlorophenyl)suffonyl]-Z,5-difluoroanilinoethy|}-5-
1068 + L B
fluoropheny!]butancic acid
1069 . 4-[2-((TR)-1-{ [(4—chloropheny[)sulfonyl]-2,5-diﬂuoroanilino}ethyl)—S-
fluorophenyllbutancic acid
1670 " 5-[2-((1R)—l-{[(4-chlorophcnyl)sulfonyl]-2,5—diﬂuoroanilino}clhyl)-S-
fluorophenyl]pentanoic acid
1071 + 4-chlore-N~(2,5-diflucrophenyl)-N-[{IR)-1-(2- {4-[(1, I-dioxido-&
thiomorphoiinyl)sulfonyl}butyl}-4-ﬂuorophenyl)ethy!]benzcncsulfonamide
4-[2-((1R)-1-{ [(4-chlorophenyl)sulfonyl]-2.5—diﬂuoroanilino}ethyl)-s-
1072 + ..
fluorophenyljbutaneic acid
1073 . 4-[2-((1R)-1 -{[(4-ch]orophenyl)sulfonyl]—Z,S-difluoroani!ino}cthy[}-s-
flugrophenylJbutanoic acid
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1074 N 4-chloro-N-(2,5-difluorophenyl)-NJ(1R)- 1 -(4-fluoro-2-{4-
[(mel.hyisulfonyl)amino]buty!}phcnyl)etl'lyl]benzcnesulfonamide
4-chloro-N-(2,5-diflucrophenyl}-N-[(IR)-1 ~(2~{4-[(ethylsulfonyl)aminofbutyl} -4-
1075 + :
fluorophenyl)ethyl]benzenesulforamide
4-12-{(18)-1-{ [(4-chloropheny[)suEfonyl]-Z,S-diﬂuoroani!ino}ethyi)-S-
1076 + .
fluorophenyl]butancic acid
[({4-12-((1R)-1-{ [(4~chlorophenyl)suIfonyl]—2,5-diﬂuoroanilino}ethyl)-s-
1077 + . R
fluorophenyl]butanoyl}amino)oxylacetic acid
4-chioro-N-(2,5-difluorophenyl}-N-{(1R)-1 -{2-[4-(2,2-dimethy[hydrazino)-4-oxobutyl}-4-
1078 + .
fluorophenyl}ethyl}benzenesulfonamide
1079 + 4-[2-((1R}-1-{ [(4-chlorophenyl)sulfonyi]-2,5 -difluoroanilino}cthyl)-5-fluorophenyl}-N-
{cyanomethoxy)butanamide
4-[2-((IR}-1-{ [(4-chlorophenyE)sulfonyl}-Z,S-diﬂuoroani[ino}ethy])—5~
1080 + .
fluorophenylibutanoic acid
1081 - 4-chloro-N-{2-hydroxybenzyl}-N-phenylbenzenesulfonamide
1082 - N- {2-[3-(dimethylamino)propoxy]benzyl}—N-phenylmcthanesulfonamide
1083 - N-{ 2-{3-(dimethylamino)propoxy]bcnzyi}—4-nitro-N-phenylbcnzenesulfonamide
1084 - N-{ 2-[3—(dimethylamino)propoxy]benzyl}-2-nitro—N-phcnylbenzenesulfonamide
1085 ] 5-(dimethylamino)-N-{23 ~(dimethylamino)propoxyJbenzyl}-N-phenyl-1-
naphthalenesulfonamide
1086 - 4-chlor0-N-[2-(3-hydroxy-3-methyl-1-butynyi)benzyl]-N-phenylbcnzenesulfonamide
1087 - 4-chloro-N-phenyl-N- {2-{(trimethylsilylethynyl]benzy]}benzenesul fonamide
1088 - N~[2—(3-hydroxypropyl)benzy!]—N-phenylbenzenesulfonamidc
1089 - 4-chloro-N-[5-chloro—2-(4»hydmxy-1-butynyl)bcnzy]]-N-phenylbenzenesu[fonamide
1050 - 4-chloro-2-({ [(4-ch[orophcnyl)su[fonyl]anilino}melhy[)phenyl trifluoromethanesulfonate
1051 - 4—chloro-N-phenyl-N-[2-(3-pyridinyImethoxy)benzyl]benzcnesu[fonamide hydrochloride
1092 - 4-ch!oro-N-phcnyl-N-[2-(2-pyridinylmclhoxy)benzyl]benzenesulfonamide hydrochloride
1003 _ (2E)-N-(benzyloxy)-3-[2-({ [(4-chlorophenylsulfony!Janilino}methyDphenyl]-2-
propenamide hydrochloride
1094 _ 4-chloro-N-[4-(mcthy[suIfonyi)phenyl]—N-{2—[3 -(1-
piperidinyl)propoxyJbenzyl}benzenesulfonamide hydrochloride
105 _ N-(2,5-diflucrophenyl)-4-(phenylsuifanyl)-N- {3-[3-
(phenylsulfanyl)propoxylbenzy!} benzenesulfonamide
1096 - ethyl 4-[2-({ [(Z-nitrophcnyl)suIfonyl]ani[ino}methyl)phenyl]butanoatc
1097 - 4-[2-({ {(2-nilrophenyl)sulfonyl}anilino}me!hyl)phenyl]bntanoic acid
1008 _ N-{2-f2-(1-{ [(4-chlorophenyl)suifonyI}-2,5-diﬂuoroanilino}ethyl)phenoxy]cthyl}-N-
methyloctadecanamide -
1099 - 4-chloro-N-(2,5-dichlorophenyl)-N-f4-nitro-1 (R)-methylbutyl]benzenesulfonamide
1100 4-chloro-N-(5-chloro-2-ﬂuorophcnyl)-N-[4-[(methylsulfonyl)amino]—l(R)-
- methylbutyljbenzenesulfonamide
1101 4-chIoro—N—(5-chloro-2-ﬂuorophenyl)—N-[4-{(methylsuifonyl)mcmy]amino]-l(R)-
-+ methylbutyllbenzenesulfonamide
1102 4-ch]0ro-N-(2,5-dichlorophenyl)-N-[3-[2~[(mcthylsulfonyl)mcthy!]-1-piperidinyl]-l(R)-
-+ methyipropyllbenzenesulfonamide
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1103 4-chloro-N—(2,5—dich]oropheny])~N-{4-(2—carboxy-3-thiazolidinyl)—l(R)-
A methylbutyllbenzenesulfonamide
1104 4-chloro-N-(2,5-dichlorophenyl)-N-[5-(1, | -dioxido-4-thiomorpholinyl)-1{R)-
-+ methylpentyl]benzenesulfonamide
1105 4-chloro-N-(2,5-dichloropheny[}-N- [4-(2-methoxycarbonyl-3-thiazolidinyl)- 1{R)-
b methylbutylfbenzenesulfonamide
1106 4-chloro-N-(2,5-dichlorophenyl)-N-[4-(2-carboxy-3 ~thiazolidinyl)-1(R}-
it methylpentyl]benzenesulfonamide
1ne7 - 4-chloro-N-(5 -chloro-2-ﬂuorophenyl)-N-[4-nitro—l(R)-methyibutyl]benzenesuifonamide
1108 4-chloro-N-(2,5-dichloropheny!)-N—[4-[(3-methylsu!fonyl)-1-pipcridinyl]'—l(R)-
A methylbutyllbenzenesulfonamide
1109 4-chioro~N—(2,5-dichlompheny!)-N—[4-[(3-methylsulfonyl)-l-pyrrolidinyl}l(R)-
hasasi methytbuotyl]benzenesulfonamide
110 - 4-chloro-N-(2,5-difluorophenyl)-N-{4-nitro-1(R)-methylbuty|Jbenzenesulfonamide
111 4-chlcro-N-(2,5-dich[orophenyl)—N-[3-(2-carboxy-3—thiazolidinyl)- 1(R)-
H+ methylpropytbenzenesulfonamide
1112 4-chloro-N-(2,5-dichlorophenyl)-N-[5-[(3-methylsulfonyl)-1 ~pyrrolidinyl}-1(R)-
i+ methylpentyl]benzenesulfonamide
113 4-chlore-N-(2,5-dichlorophenyl)-N-[4-{acetylamino - 1(R }-
H4 methylbutyl]benzenesulfonamide
1114 4-chloro-N-(5-chloro-2-flucrophenyl)-N-[4-{#-morpholiny])-1-
H methylbutyl]lbenzenesulfonamide
115 4-chloro-N-(2,5-dichlorophenyl)-N-[5-[(3-methylsulfonyT)- I-piperidinyll-1(R)-
H+ methylpentyl}benzenesulfonamide
116 4-chloro-N-(2,5-dichlorophenyl)-N-[5-[2-[(methylsulfony!)mclhyl]-l-piperidinyl]—-i(R)—
+H++ methylpentyl]benzenesulfonamide
" 4—ch[oro-N-(2,5-dichloropheny[)-N-{S-(2-mclhoxycarbonyI-3-thiazo]idinyl)-l(R)-
- methylpentyl]benzenesulfonamide
1118 4—chloro-N-(2,5-dichiorophcnyl)-N-[3-[(3-methylsulfonyl)-l-pipcridinyl]-I(R)-
- methylpropyljbenzenesulfonamide
1119 4-chioro-N-(2,5-dichlorophenyl)-N-[3-(2-methoxycarbony I-3-thiazolidinyl)-1(R)-
- methylpropyllbenzenesulfonamide
1120 4-chlore-N-(2,5-difluorophenyl)-N-[4-(2-isopropoxy-3,4-dioxo-1 -cyclobutenyl)amine-1(R)
- methylbutyl]benzenesuifonamide
1121 4-chlore-N-(2,5-dichlorophenyl)-N-[4-[2-[{methylsulfonymethyl}- 1-piperidinyl]-1(R)-
+H+ methylbutyl]benzenesulfonamide
1122 4-chloro-N-(5-chloro-2-fluorophenyl)-N-[4-{Z-Isopropoxy-3,4-dioxo-1 -cyclobutenyl)amine
+H-t I{R)-methylbutyl]benzenesulfonamide
1123 4-chloro-N-(2,5-dichlorophenyl)-N-[5-[(4-methylsulfonyl)-I -piperidinyl]-1(R)-
+H+ methylpentyl]benzenesulfonamide
1124 4-chloro~N-(2,5-dichloropheny]}-N-[4-[[[(8)hydroxy]phenylmelhyl]carbonyl]a.mino]- {R)-T
- methylbutyllbenzenesulfonamide
4-chloro-N-(2,5-diﬂuorophenyl)-N-[3-(2—isopr0poxy—3,4-dioxo-1-cyclobutcnyl)amine—l(R)
1125 .
++ methylpropyl]benzenesulfonamide
-4-chloro-N-(2,5-dichlorophenyl)-N-[4-[(4-methylsulfonyl)- 1 ~piperidiny[]-1(R)-
1126 ) .
-+ methylbutyllbenzenesulfonamide
1127 4-chloro-N-{5-chtoro-2-fluorophenyll)-N-[3-(2-isopropoxy-3.4-dioxo-1-
+H++ cyclobutenyl)amine-1(R)-methylpropyl]benzénesulfonamide
1128 4—chioro-N-(2,5-dichlorophcnyl)-N-[4-(2—isopropoxy-3,4-dioxo-i-cyc]obuteny])amine-](R)
+H+ methylbutyllbenzenesulfonamide
1129 4-chloro-N-(2,5-dichlorophenyl)-N-[4-[[[(R)hydroxy]phcnylmethyl]carbonyl]amino]-I(R)—
- methylbutyllbenzenesulfonamide
1130 4-chIoro-N-(S-chloro-2—ﬂuorophenyl)—N—[3-[2-[4-ch[oro-N-(5-chEoro-2—ﬂuorophenyl)-N-
++ [(3-amino)—l(R)—methylpropyl]benzenesulfonamidc]—3,4-dioxo-1-cyclobuteny[]amine—l(R)-
131 4—chloro-N-(Z,5~dichlorophenyl)-N—[4-[[(mclhoxy)carbonyl]amino]~l-
+H+ methylbutyl]lbenzenesulfonamide
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1132 4-chloro-N-(2,5-dichIoropheny!)-N-{3-[(3-mcthyl5ulfonyl)-l~pyrrolidiny1]- I(R)-
- methylpropyljbenzenesuifonamide
1133 4-chIoro—N»(2,5-dich1orophenyl)—N—[3-(2-methoxycarbonyl-3-lhiazoiidinyl)-l (R)-
-+ methylpropylJbenzenesulfonamide
1134 4-ch[oro-N-(z,S—dich[orophenyl)-N-[4-[(3-methythio)—l-pyrrolidinyf]—l(R)-
++ methylbutyl}benzenesulfonamide
1135 4—chloro-N-(2,5-dichlorophenyI)-4-[[N~(cyclopmpylmethyl)~N— [3-(1H-imidazol-T-
++ Yipropyl]amino]-1(R)-methylbutyllbenzenesulfonamide
1136 4-chloro-N-(2,S-dichloropheny1)-'N-[4-[3-[(methylsulfonyl)methyl]- t-piperidinyl}-1{R)-
+ methylbutyl]benzenesulfonamide
1137 4-chlore-N-(2,5-dichlorophenyl)-N-[4-[[(1,1 -dimethylethyl)carbonyllamino]-1-
+ methylbutyllbenzenesulfonamide
1138 ++ 4-chloro-N-(2,5-dichlorophenyf)-N-[4-(azido)- 1-methylbutyljbenzenesulfonamide
1139 4-chIoro-N-(Z,5-diﬂuoropheny!)~N-[3-[2-[4-chloro-N-(2,5-diﬂuorophenyl)—N-[(3-amino)-
-+ 1(R)-methylpropyllbenzenesulfonamide]-3,4-dioxo-1 ~cyclobutenyllamine-1(R)-
4-chloro-N—(2,S-dichlorophcnyl)-N-[5—[3-{(mcthylsulfonyl)methyl]- 1-piperidinyl]-1(R)-
1140 .
- ++ methyipentyt}benzenesulfonamide
4-chloro-N-(2,5-difluorophenyl)-N-{3-(2-isopropoxy-3,4-dioxo-1 -cyclobutenyl)amine-1(R)
1i41 . ;
++ methylpropyllbenzenesuifonamide
1142 4-chloro-N-(2,5-dichlorophenyi)}-N-[3-[(3-methylihio)-1 -piperidinylJ-1(R})-
++ methylpropyl}benzenesulfonamide
1143 4-chloro-N-(Z,S-dichlorophenyl)-N~[3-[2-[4-chloro-N-(2,5-dichiorophenyl)—N—[(3-amin0)-
++ L(R)-methylpropyl}benzenesuifonamide]-3,4-dioxo-1 -cyclobutenyl]amine- 1(R}-
1144 4—chlor0-N-(Z,5-dichlorophcny[)~N—[4-{(4-methylthio)-l-pipcridiny}}-I(R)-
++ methylbutyljbenzenesulfonamide
1145 4-chloro-N-(2,5-dichiorophenyl)}-N-[2-[J(T, ] -dimethylethoxy)carbonyiJaming]-1-
++ methylbutyljbenzenesulfonamide
4-chloro-N-(2,5-dichloraphenyl}-N-[3-[(4-methylsulfonyT)-1 -piperidinyl}-1(R)-
1146 ]
++ methylpropylibenzenesulfonamide
1147 4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(3-methylthio)-1 -pytrolidinyl]-1(R)-
++ methylpropyl}benzenesulfonamide
4-chloro-N-(2,5-dichlorophenyl}-N-[4-[3-[(methyTthio)methyl}-1 -piperidinyl]-1(R)-
1148 .
+H methylbutyl]benzenesulfonamide
1149 4-chloro-N-(2,5-dichlorophenyl)-N-[4-{[(phenyl)carbonyljamino]-1-
+ methylbutyl]benzenesuifonamide
1150 4~chloro-N-(2,5-dichlorophenyl)-N-{S-[[4-(methylsulfonyl)methyl]—l -piperidinyl]-1(R}-
++ methylpentyl]lbenzenesulfonamide
4-chloro-N-(2,5-dichlorophenyl)-N-[3-[(3-(methylsulfonyl)methyl]-l-piperidiny[]-I(R)-
1151 - .
+H methylpropy!]benzenesul fonamide
1152 ++ 4-chloro-N-(2,5-dichiorophenyl)-N-(4-amino)- I -methylbutyl]benzenesulfonamide
1153 4-chloro-N-(2,5-dichlorophenyl}-N-[4-[(3-methyTthio)-1 -piperidinyl]-1{R)-
++ methylbutyljbenzenesulfonamide
4-chloro-N-(2,5-dichlorophenyl)—N—[4-[[(phcnoxy)carbonyl]amino]-1-
1154 :
++ methylbutyfjbenzenesulfonamide
1155 4-chloro-N-(2,5-dichlorophenyl)—N—[4-[[(bcnzoxy)ca.rbonyl]amino}-I-
+ methylbutyl]benzenesulfonamide
1156 4-chloro-N-(2,5-dichlorophcnyl}-N-[S-[(4-methylthio)-l-piperidinyl]-l(R)—
++ methyipropyllbenzenesulfonamide
4-chloro-N-(2,5-dichlorophenyl)—N-[4-[[4-(melhyisuIfonyi)methyl}-l-pipcridinyl]-l(R)-
1157 !
++ methylbutyllbenzenesulfonamide
1158 4-chloro-N-(2,5-dichloropheny!)-N-[4-[N-(2,5-dichlorophenyl)-N-[(4-
+ chiorophenyl)sulfonyljamino]-1(R)-methylbutyl]benzenesulfonamide
1159 4-ch!oro-N-(2,5—dichiorophenyl}-N—[B-[[3-(methy[thio)mcthyl}-l—piperidinyl]-l(R)-
+ methylpropyljbenzenesulfonamide
1160 4-chloro-N-[5-chlora-2-flucrophenyl}-N-{1(R)-methyl-(4-
-+ ethylsulfinyl)butyl}benzenesulfonamide
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1161

4-chioro-N-{2,5-dichloraphenyl]-N-[1(R)-methyi-(4-[{1-
methylethyl)suifonyllbutyijbenzenesulfonamide

d-chlore-N-{2,5-dichiorophenyl]-N-[ {R)-methyi-(4-

-
1162 -
HHH methylsuifonyl)butylibenzenesuifonamide
1163 4-chlaro-N-[5-chloro-2-fluorophenyl]-N-[T{R)-methyl-{4-
- ethyisulfonyl)buty[]bcnzcnesulfonamrdc
1164 4-chloro-N-{2,5-dichlorophenyl]-N-[ I(R)-methyl-(4-
bt ethylsulfonyl)butyl]benzenesulfonamide
1165 4-chloro-N-[5-chlore-2-fluorophenyl]-N-[ I(R)-methyl-(4-
+HH+H methylsulfonyl)butyljbenzenesulfonamide
1166 4-chloro-N-[2,5-difluorophenyl]-N-[1{I{)-methyi-(4-
- ethyisulfonyl)butyl]benzenesulfonamide
1167 4-chloro-N-[5-chloro-2-fluorepheny[]-N-[1(R)-methyl-(4-
- methylsulfinyl)butyl]benzenesulfonamide
1168 4-chloro-N-{2,5-dichlerophenyl]-N-f I(R)-methyl-(5-
- ethylsulfonyl)pentyilbenzenesulfonamide
1169 4-chloro-N-(2,5-dichlorophenyi]-N-[1{R)-methyi-(4-[(1-
- methylethyDsulfinyl]butyljbenzenesulfonamide
1170 4-chloro-N-[2,5-difluorophenyl]-N-[1(R}-methyl(4-
- methyisulfonyl)butyljbenzenesulfonamide ’
1171 4-chloro-N-[2,5-dichlorophenyl]-N-[1{R)-methy{-(4-
- methylsulfinyl)butyllbenzenesulfonamide
17 4-chloro-N-[2,3-dichiorophenyl]-N-[1(R)-methyl-{(4-
-+ ethylsulfinyl)butyl}benzenesulfonamide
1173 4-chioro-N-[2,5-dichlorophenyl]-N-[ {R)-methy!-(5-
HH+ ethylsulfinyl)pentyl]lbenzenesulfonamide
1174 4-chloro-N-[2,5-difluorophenyf}-N-[1{R}-methy]-{4-
-+ ethylsulfinyl)butyl]benzenesulfonamide
1175 4-chioro-N-{2,5-diflucrophenyl]-N-[1{R)-methyl-(4-
-+ methylsulfinyDbutylJbenzenesulfonamide
1176 ++H+ | 4-chloro-N-[2,5-dichloropheny!]-N-[1(R)-methyl-(4-methylthio)butylJbenzenesulfonamide
177 4-chloro-N-[5-chloro-2-fluorophenyl]-N-[ 1 (R)-methyl-(4-
-+ ethylthio)butyl]benzenesulfonamide
1178 4-chlore-N-[5-chloro-2-flucrophenyl]-N-[I(R)-methyl-{(4-
- methylthio}butyl]benzenesulfonamide
1179 4-chloro-N-[2,5-diflucrophenyl]-N-[1 (R)-methyl-(4-[{1-
et methylethysulfinyllbutyljbenzenesulfonamide
1180 4-chloro-N-[2,5-dichiorophenyl]-N-[ I{R)-methyl-(3-
H-HA+ ethylsulfonyljpropyllbenzenesulfonamide
sl - (6R)-6-{(2,5-dichlorophenyl)-[(4-chlorophenyl)sulfonyl}-amino]-3-thioheptanoic acid
1182 4-chloro-N-{2,5-dichloropheny]]-N-[1(R)-methyl-(4-[(2-
- methylpropyl)suifinyl]butyf]lbenzencsul fonamide
1183 ettt 4-chloro-N-{2,5-dichlorophenyi]-N-[1(R}-methyl-(4-ethylthio)butyl]benzenesulfonamide
1184 4-chloro-N-[2,5-dichlorophenyl]-N-{1(R}-methyi-(4-[(2-
+H+ methylpropylsulfonyi]butyl]benzenesulfonamide
1185 ++ | methyl(6R)-6-[(2,5-dichlorophenyl)-[(4-chlorophenyl)sulfonyl}-amino]-3-thioheptanoate
1186 +H+H (5R}-5-[(2,5-dichlorophenyl)-[(4-chlorophenyl)sulfonyl]-amino]-3-thichexanoic acid
methyl(6R}-6-[(2,5-dichlorophenyl)-{(4-chlorophenyl)sulfonylJ-amino]-3-thicheptanoic
1187 . L
+H acid, 3-oxide
1188 4-chloro-N-[2,5-dichlorophenyl]-N-[ I{R}-methyl-(4-[(2-
+ methyipropyljthio)suifonyl]butyl]benzenesulfonamide
1189 -

4-chloro-N-[2,5-dichlorophenyl]-N-[1{R)-methyl-(3-ethylthio)propy|]benzenesulforamide
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1190 4-chloro-N-[2,5-dichlorophenyl}-N-[1(R)-methyl-(4-[(1-
+ methylethylthio]butyl}benzenesulfonamide
methyl(6R)-6-[(Z,5-dichlorophenyl)-[(4-ch lorophenyl)sulfonyl]-amino}-3-thiocheptanoic
1191 ) S
++ acid, 3,3-dioxide
1192 +H (4R)—4-I'N-I5~chioro-z-ﬂuorophenyl][(4-chlor0phenyl)sulfonyl]amino}pentylsulfonic acid
melhyl(6R)—6-[(2,5-dichlorophcny!)-[(4-chlorcphenyl)suIfony!]-mnino]-E! -thiohexanoic
1193 . .
+ acid, 3-oxide
1194 . . s
+ (4R)-4-{N-[2,5-dlchlorophenyl}[(4-chlorophenyl)sulfonyl]ammo]pemylsulfomc acid
195 + methyl(4R)-4-[N- [2,5-dichioropheny[}[(4-chlorophcnyl)sulfonyl]amino}pentylsulfonate
1196 (6R)-6- [(2,5-dichlorophcnyl)-{(4-chIorophcnyl)sulfonyl]-amino]-3-thioheptan0ic acid, 3-
+ oxide
1197 (6R)-6-[(2,S-dichiorophcnyl)-{(4-chIorophcny])sulfonyl]—amino]-3-thioheptanoic acid, 3,3-
+ dioxide
1108 4-chloro-N—[2,5—dichlorophenyl]-N-[4-[(1-azetidinyl)su]fonyl]-l(R)-
- HH methylbutyl]benzenesulfonamide
{199 4-chioro-N- [2,S-dichlorophenyl]—N-[4—[(methylamino)sulfonyl_]- R}
- methylbutyllbenzenesulfonamide
1200 4-chloro-N-[2,5-difluorophenyl]-N-[4-{1-azetidiny[)sulfonyl}- L (R })-
- methylbutyllbenzenesulfonamide
1201 4-chloro-N-I2,5-dich!orophenyl}-N-[4-[(dimethylamino)sulfony[]~I(R)-
4 methylbutyl]benzenesulfonamide
1202 4-chloro-N-(5-chloro-2-flucrephenyl)-N-[4-[{dimethylaminoysulfony]- IR}
- methylbutyl]benzenesulfonamide
1203 4-chloro-N-(5—ch]oro-z-ﬂuorophenyl)-N—[4-[(meLhylamino)sulfonyl]~l (R)-
- methylbutyl]benzenesulfonamide
1204 4-chloro-N-[2,5-dichlorophenyl[-N-[4-[(1-pyrrolidinyl)sulfonyi]- i (R)-
H- methylbutyllbenzenesulfonamide
1205 4-chioro-N-(5-chioro-2-fluerophenyl)-N-[4-[(I-pymrolidinyD)sulfonyi}-1{R)-
- methylbutyllbenzenesulfonamide
1206 4-chloro-N-[2,5-difluorophenyl}-N-[4-[(dimethylamino}sulfonyi]- {R)-
i methylbutyl]benzenesulfonamide
'1 207 4-chloro-N-[2,5-difluerophenyl]-N-[4-{(methylamino)sulfonyl}-1 (R)-
- methylbutylJbenzenesulfonamide
1208 4-chloro-N-[2,5-dichloropheny!]-N-[4-{(ethylaminc)sulfonyl}-1 {K}-
-+ methylbutyi]benzenesulfonamide
1209 4—ch]oro-N-[2,5—dichlorophenyI]-N-[4-[(4—morpholiny!)sulfonyl]~ I{R)-
-+ methylbutyl]benzenesulfonamide
1210 N-[4-(aminosuifonyl}- 1(R)}-methylbutyl]-4-chloro-N-(Z,5-
- dichlorophenyl)benzenesulfonamide
1211 4—chlor0-N-[2,5—dichlornphenyl]-N-[4—{(4-thiomorphoiinyl)sulfonyl]-l (R)-
A methylbutyi]benzenesuifonamide
1212 4-chloro-N-[2,5-dichlorophenyT]-N-[4-[IN-(1 -methylethymethylamino]sulfonyl}-1{R)-
- methylbutylJbenzenesuffonamide .
1213 4-chIoro-N-{'2,5-dich]orophcnyl]-N-[4-[(diethylamino)sulfonyl]—1(R)-
HH+ . methylbutylfbenzenesulfonamide
1214 4-chloro-N-[2,5-dichlorophenyT]-N-[4-[[{tefrahydro-1 »1-dioxido-3-thienyljamino]sulfonyl]-
A 1(R)-methylbutyllbenzenesulfonamide
1215 4-chloro-N-[2,5-dichlorophenyl]-N-[4-[[(N-cyclopentylimethylam inojsuifonyl}-1(R)-
At methylbutylJbenzenesulfonamide
1216 4-chloro-N-[2,5-dichlorophenyl}-N-[4-[(2-methyIpropylamino)sulfonyl]- 1 (R)-
+H+ methylbutyllbenzenesulfonamide
1217 4~chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[1 {R)-methyl-(4-
SRR ethylsulfonyl)butyl]benzenesulfonamide
1218 4-chloro-N—[5~chlor0-2-(hydroxymcthyl)phenyl]-N—[l(R)-methyl-(4-[( [
b+ dimethylethyl)sulfonyl]butyl]benzenesulfonamide
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1219 4-chloro-N-[5-chtoro-2-(hydroxymethyDpheny -N-[ 1{R)}-methyl-(4- f(1-
- methylethyl)sulfinyi]butyl]benzenesulfonamide
1220 4-chloro-N-[5-chloro-2-(hydroxymethy{Jphenyl]-N-f1 (R)-methyl-(4-[(1-
+H++ methylethylsulfonyl]butyt]benzenesulfonamide
21 4-ch1oro-N-[5-ch]oro-z-(hydroxymcthyl)phenyl]-N-[l(R)-methyl-(4-[( 1,1-
12 e dimethylethyDsulfinylJbutylbenzenesulfonamide
1992 4-chloro-N~[5-chIoro-2-(hydroxymethyl)phenyl]-N-[1(R)-methyl-(4-
bt ethylsulfinyl)butyl}benzenesulfonamide
1223 4-chloro-N-[5-chlore-2-(hydroxymethyl)phenyl[-N-T1 (R)}-methyl-(4-[{1-
A methylethyi)thic]butyl)benzenesulfonamide
1224 4-chloro-N-[5-chlore-2-(hydroxymethyl)phenyl[-N-{1 (R)-m ethyl-(4-
- methylsulfinyl)butyl]benzenesulfonamide
1225 4-chloro-N-{5-chloro-2-(hydroxymethyl}phenyl-N-[T(R)-methyl-(4-
- methyisutfonyl)butyl]benzenesuifonamide
1226 4-chioro-N-[5-chlore-2-(hydroxymethy[phenyl]-N-| T (R)-methyl-(4-
- phenylthio)butyljbenzenesulfonamide
" 237 4-chloro-N-{5-chloro-2-(hydroxymethyTyphenyt]- -[1{R)-methyl-(4-
- - ethylithio)butyl]benzenesulfonamide
(928 4-chloro-N-[5-chloro-2-(hydroxymethyljphenyl]-N-[T(R)-methyl-(4-
- methylthio)butyl]benzenesulfonamide
1220 4-chloro-N-f5-chlore-2-(hydroxymethyl)pheny![-N-[1 (R)}-methyl-(4-[(1,1-
A Emad dimethylethyl)thio]butyllbenzenesulfonamide
1230 4-methylsulfonyl-N-{5-chloro-2-{hydroxymethyTphenyl-N-[1 (R)-methyl-(4-
-+ methylsulfonylbutyllbenzenesulfonamide
1231 (4R)-4-[N-[5-chiora-2-(hydroxymethyl)phenylj[(4-
++ chlorophenyl)sulfonyljamine]pentylsulfonic acid
212 4—ethylthio~N-[5-chlom—2—(hydroxymethy])phenyl]-N—[1(R)~methy]~(4-
! + ethylthio)butyl]benzenesutfonamide
4-chloro-N-[S-ch[oro-z-(hydroxymethyl)phcnyl}-N-[4-[(mcthylamino)sulfonyl]-l (R)-
1233 HH .
methylbutyl]benzenesulfonamide
4-chloro-N-[5-chIoro-2—(hydroxymethyl)phenyl]-N-[4-[(dimethy]amino)sulfonyl]- I(R)-
1234 - ]
methylbutyl]benzenesulfonamide
4-chloro-N-[5-chloro-2-(hydroxymethy[)pheny(}-N-[4-(aminosulfonyl)-1 {(R)y-methylbutyl]-
1235 gk . .
benzenesulfonamide
1236 — 4-chloro~N—[5-chloro-z-(hydroxymethyl)phcnyl]-N~[4-{N—(cyclopropylmethyl)—N—{B-( 1H-
imidazol-1-yh)propyllaminosulfonyl]-1{R)}-methylbutyfjbenzenesul fonamide
4-Chloro-N-(2,5-dichtorophenyl)}-N-[2-[[[pyrrolidin-I-yf]carbonylJoxyJ-(R)-1-
1237 H .
methylethyllbenzenesulfonamide
4-Chloro-N-(2,5-difluorophenyl)-N-[2-{{{pyrrolidin-1 ~yijcarbonylJoxy}-(R)-1-
1238 +HH+ ; .
methylethyl]benzenesulfonamide
1239 4-Chloro-N-(2,5-difluorophenyl)-N-[2-][N'-[3-{TH-imidazol-1-y])propylamino]
carbonyl]oxy]-(R)-1-methylethyl]benzenesulfonamide
1240 4-Chloro-N-(2,5-dichlorephenyl)-N-[2-{[N~-[3-(1H-imidazol- I-yl}propylamino] -
carbonyl}oxy]-(R)-1-methylethyl]benzenesul fonamide
1241 4-Chloro-N-(2,5-dichlorophenyl}-N-[2-[[[(S)-2-{hydroxymethyDpyrrohidin-1-
yD)jcarbonylloxy)-(R)-1-methylethylJbenzenesu!fonamide
: 4-Chloro-N-(2,5-dichoropheny!)-N-[2-[[N"-[2-(piperidin- [-yT}ethylamino] carbonyljoxy]-
1242 - . .
{R)-1-methylethyl]benzenesulfonamide
4-Chloro-N-(2-fluore-5-chloropheny!)-N-2-[[ipyrrolidin-T-yIJcarbonyl] oxy]-(R)-1-
1243 HH s
methylethyljbenzenesulfonamide
1244 4-Chloro-N-(2-fluoro-S-chlorophenyt)-N-[2-[[N'-[3-(1 H-imidazol-1 -yDpropylamino}
carbonyljoxy]-(R)--methylethyljbenzenesulfonamide
1245 4-Chlora-N-(2-fluore-5-chloropheny[}-N-[2-[[N'-[2-(T H-imidazol-4-
yDethylamino]carbonyljoxy]-(R)-1-methylethyl]benzenesuifonamide
1246 4-Chloro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[2-[[N-{3-{ 1 H-imidazol-1-
ybpropylaminojcarbanyl]oxy]-(1R)-(2R)-dimethylethylbenzenesul fonamide
1247 4-Chloro-N-(2,5-dichlorophenyl)-N-{2-[[[N"[3-(1 B-imidazol- 1-yl)propyl]-N-
ethylaminoJcarbonyljoxy]-(R)-1-methylethyt)benzenesulfonamide
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1248 4-Chlore-N-(2,5-dichlorophenyl)-N-[2-[[N'-[3-(1H-tetrazol-1-y]}-
propylamino]carbonyljoxy]-(R)-1-methylethyl]benzenesulfonamide
1249 4-Chloro-N-(2,5-dichlorophenyl)-N-[2-[[N*-[2-(hydroxyethy])-N'-
methylamino]carbonyljoxy]-(R)-1-methylethyt]benzenesulfonamide
1250 4-Chloro-N-(2,5-dichlorophenyl}-N-[2-[[IN'-[3-(1 H-imidazol- L-yi)propyi]-N*-
methylamino]carbonyljoxyl-(R)-1-methylethyl]benzenesulfonamide
1251 4-Chioro-N-[5-chloro-2-(hydroxymcﬂ'1yl)phenyl}-N—[2—[[[N'-[3-(1H-imidazol-l-yl)propyl]-
N"-cyclopropylmethylaminolcarbonylloxy]-(R)-1-methylethyllbenzenesulfonamide
1252 4-Chtoro-N-[5-chloro-2-(hydroxymethyl)phenyl]-N-[2-[[[N"-]3-(TH-imidazol-1 -yl)propyl}-
N'-(2-methylethy)amino]carbonyiJoxy]-(R)-1-methylethy!benzenesulfonamide
1253 -+ 4-chloro-N-(2,5-dichforophenyl)-N-[1-(8)-[1-{2-(methylsulfonyljethyl] pyrrolidin-2-
yllethyllbenzenesulfonamide
1254 + 4-chlorg-N-(2,5-dichloropheayl}-N-[1-(S)-pyrrolidin-2-yl]ethyi]benzene sulfonamide
1255 N 4-chloro-N-(2,5-dichlorophenyl)-N-[1-(S)-[1-{(1,1-dimethylethoxy) carbonyllpyrrolidin-2-
yllethyllbenzenesulfonamide
1256 - (R)-4-Chloro-N-(5-chioro-2-fluorophenyl)-N-[4-[N-{8)-[ I-(methoxycarbonyl)-3-
- methylbutyllamine]-1-methyi-4-oxebutyllbenzenesulfonamide
1257 - (R)-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-{4-[N-(8)-{I-(methoxycarbonyl)-2-
methylpropyljamino]-1-methyl-4-oxobutyljbenzenesulfonamide
1258 (R)-LChloro-N-(S-chlom-2-ﬂuorophenyl)—N-[6-[N-(S)-[1-(memoxycarbonyl)-B-
methylbuty[lamino]- I-methyl-6-oxohexyllbenzenesulfonamide
1259 (R}-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[6-[N-(S)-[1 ~(carboxy)-3-methylbutyl]aminoj
1-methyl-6-oxohexyllbenzenesulfonamide
1260 (R)-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[6-[N-(S)-{1-(methoxycarbonyl)-3-
methylbutyl]amino]-I-methyl-6-oxohexyl)benzenesulfonamide
1261 (R)-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[6-[N-(3)-[1-(methoxycarbonyl)-2-
methylpropyllamino]-1-methyl-6-oxohexyl]benzenesulfonamide
1262 (R)-4-Chioro-N-(5-chlore-2-fluorophenyl)-N-[6-[N-(S)-[1-(carboxy)-2-
methylpropylJamino}-1-methyi-6-oxohexyljbenzenesulfonamide
1263 it {R)-4-Chloro-N-(5-chloro-2-fluoropheny!)-N-[6-[N-(8)-[1-(carboxy)-3-methylbutylJamino]
1-methyl-6-oxohexyllbenzenesulfonamide
1264 - (R)-4-Chlora-N-{5-chloro-2-fluoropheny1)-N-[5-[N-(S)-{1-(methoxycarbonyl)-2-
methylpropyllamine]-1-methyl-5-oxopentyl]benzenesulfonamide
1265 - (R)-4-Chloro-N-(5-chloro-2-fluoropheny}-N-[5-[N-(S)-[ [ -{methoxycarbonyl}-3-
methylbutyljamino]- 1-methyl-5-oxopentylJbenzenesulfonamide
1266 (R)~4-Chloro-N-(5-chlore-2-fluorophenyl)-N-[5-[N-(R)-[1-{methoxycarbonyl)-2-
methylpropyljamino]-1-methyl-5-oxopentyl]benzenesulfonamide
1267 At (R)-4-Chloro-N-(5-chtoro-2-fluorephenyl)-N-[5-[N-(R)-[1-(methoxycarbony[j)-3-
methylbutyllamino]-I-methyl-S-oxopentyl]benzenesulfonamide
1268 - {R})-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[5-[N-(8) T -{carboxy}-2-
methylpropyljamino}-1-methyl-5-oxopentyl]benzenesulfonamide
1269 - (R)-4-Chloro-N-(5-chloro-2-fluorophenyl)-N-[5-fN-(S)-[1-(carboxy)-3-methylbutylJamino]
I-methyl-5-oxopentylJbenzenesuifonamide
1270 r (R)-4-Chlora-N-{5-chloro-2-fluorophenyl)-N-[5-fN-(R)-[1-(carboxy)-2-
methylpropylJamine]-I-methyl-5-oxopentyl]benzenesulfonamide
1271 - (R)-4-Chioro-N-(5-chloro-2-flucropheny!)-N-[5-[N-(R}-[I-(carboxy)-3-methylbutyljamino]
1-methyl-5-oxopenty!}benzenesulfonamide
1272 (R)-4-Chloro N-(5-chloro-2-fluoropheny!)-N-[1-methyl-6-(T, [-dioxo-2-methyi-4-
thiomorpholiny!)-6-oxohexyl}benzenesulfonamide
1273 (R)-4-Chloro N-(5-chloro-2-fluorophenyl)-N-{1-methyl-6-(1,1-dioxo-3-methyl-4-
thiomorpholinyl)-6-oxchexyl]benzenesulfonamide
1274 {R}-4-Chloro-N-(5-chioro-2-flourophenyl)-N-f I -methyl-6-(1,1-dfoxido-2-methyl-4-
thiomorhpolinyl)hexylJbenzenesutfonamide
1275 (R)-4-Chloro-N-(5-chloro-2-flourophenyl}-N-[1-methyl-6-(1, I-dioxido-3-methyl-4-
thiomorhpolinyl)hexyllbenzenesulfonamide
1276 (R)~4—Chloro-N-(2,S-diﬂuorophenyi)-N-[1-{4-ﬂuoro-2—{l-(2—methy]~4-

thiomorpholinyl)butanoyl]phenyl]ethylibenzenesulfonamide
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1277 (R)-4-Chloro-N-(2,5-difluorophenyl}-N-{i-[4-fluoro-2-[1-(1,1 ~dioxo-2-methyl-4-
thiomorpholinyl)butanoyi]phenytlethyl]benzenesul fonamide
1278 (R)-4-Chloro-N-(2,5-difluorophenyl)-N-]1 «[4-fiuoro-2-[1-(1, E-dioxo-2-methyl-4-
thiomorpholinylYbutyl]phenyllethyl]benzenesulfonamide
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Inspection of the extensive dates presented in the preceding Table reveals that a wide variety of

compounds of the generic formula provided herein display activity in an in vitro cell-based assay.

While the invention has been described in detail with reference to certain preferred
embodiments thereof, it will be understood that modifications and variations are within the spirit and

scope of that which is described and claimed.
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CLAIMS
1. A compound having the structure:
D G
C/ O
N8
E/ Il

and pharmaceuticaily acceptable salts thereof, wherein:

D is hydrogen, substituted or unsubstituted hydrocarbyl, wherein the substituted
hydrocarbyl includes one or more substituents selected from the group consisting of alkyl,
cycloalkyl, cycloalkenyl, aryl, heterocycle optionally having one or more double bonds, halogen,
alkoxy, cyano, cyanomethyl, nitro, amino, amide, amidine, hydroxy, carboxyl, carbamate, ether
ester, sufonyl, sulfonamide, and combinations thereof, substituted or unsubstituted heterocycle
optionally having one or more double bonds, halogen, alkoxyl, ester, amide, or

D and G, taken together, form a substituted or unsubstituted cyclic moiety; and

E, is substituted or unsubstituted heterocycle optionally having one or more double
bonds; or

J and E, taken together, form a substituted or unsubstituted cyclic moiety; and

G, when not part of a cyclic moiety including D, is substituted or unsubstituted
hydrocarbyl, wherein the substituted hydrocarbyl includes one or more substituents selected
from the group consisting of alkyl, cycloalkyl, cycloalkenyl, aryl, heterocycle optionally having,
one or more double bonds, halogen, alkoxy, ¢yano, cyanomethyl, nitro, amino, amide, amidine,
hydroxy, carboxyl, carbamate, ether ester, sulfonyl, sulfonamide, and combinations thereof,
substituted or unsubstituted heterocycle, optionally having one or more double bonds, amine,
amide, ester, ether or carbamate; or

I, when not part of a cyclic moiety including E, is substituted or unsubstituted
hydrocarbyl, heterocycle optionally having one or more double bonds.

2, The compound of claim 1, wherein:
D is H or lower alkyl;
E, G and J are independently substituted or unsubstituted aromatic. -

3, The compound of claim 1, wherein: :
E, G and J are independently substituted or unsubstituted 5-, 6-or 7-membered
aromatic.

4. The compound of claim 3, wherein:
E, G and J are independently substituted or unsubstituted aryl.
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5. The compound of claim 4 wherein:

substituent(s) on E is(are) independently substituted or unsubstituted alkyl, halogen,
hydroxy, ester, -S-alkyl, NO, or SO, _

substituent(s) on G is(are) independently substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, halogen, amide, amine, hydroxy, sulfonyl, sulfonamide,
~(CHz)u-O-(CHy)p-amine, -(CHa),-O-(CH,),-heterocycle, or ~(CH,)y-O-(CH,)-amide,

wherein n and m are independently 0, 1, 2, 3, 4 or 5; and

substituent(s) on J is (are) independently substituted or unsubstituted alkyl, halogen,

ether, -S-alkyl, or -S-aryl.

6. The compound of claim 5, wherein;
substituent(s) on E and J is (are) halogen; and

substituent(s) on G is (are) halogen and/or substituted alkyl.

7. The compound of claim 1, wherein:
D is H or lower aikyl;
E is substituted or unsubstituted aryi;
G is substituted or unsubstituted aryl; and
J is substituted or unsubstituted polycyclic radical.

8. The compound of claim 1, wherein:
D 1s H or lower alkyl;
E is substituted or unsubstituted aryl;
G is substituted or unsubstituted aryl; and
J is substituted or unsubstituted alkyl, alkeny! or alkynyl.

9. The compound of ¢laim 1, wherein:
D is H or lower alkyl;
Eis substituted or unsubstituted aryl;
G is substituted or unsubstituted aryl; and

J is substituted or unsubstituted heterocycle optionally having or more double bonds.
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10. The compound of claim 1, wherein:
D is H or lower alkyl,
G 1s substituted or unsubstituted aryl;
E and I, taken together, form a substituted or unsubstituted bicyclic or polycyclic

moiety.

11. The compound of claim 1, wherein;
D is H or lower alkyl;
E is substituted or unsubstituted alkyl, alkenyl, or alkynyl;
G is substituted or unsubstituted aryl; and
J is substituted or unsubstituted aryl.

12. VThe compound of ¢laim 1, wherein;
D is H or lower alkyl;
E is substituted or unsubstituted cycloalkyl, cycloalkenyl, or cycloalkynyl;
G is substituted or unsubstituted aryl; and
J is substituted or unsubstituted aryl.

13. The compound of claim 1, wherein:
D is H or lower alkyi,
E is substituted or unsubstituted polycyclic radical;
G is substituted or unsubstituted aryl; and
J is substituted or unsubstituted aryl.

14. The compound of claim 1, wherein:
D is H or iower alkyl;

E is substituted or unsubstituted heterocycle optionally having one or more double

bonds;
G 1s substituted or unsubstituted aryl; and
J is substituted or unsubstituted aryl.

is. The compound of claim 1, wherein:
D is H or lower alkyl;
E is substituted or unsubstituted aryl;
G is substituted or unsubstituted alkyl, alkenyl and alkynyl; and
J is substituted or unsubstituted aryl.
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16.  The compound of claim 1, wherein:

D is H or lower alkyl; -

E is substituted or unsubstituted aryl;

G is substituted or unsubstituted cycloalkyl, cycloalkenyl or cycloalkynyl;
J is substituted or unsubstituted aryl.

17. The compound of claim 1, wherein:

D is H or lower alkyl;

E is substituted or unsubstituted aryl;
G is ester or carboxylate;

J .is substituted or unsubstituted aryl.

18. The compound of claim 1, wherein:

D is H or lower alkyl;

E is substituted or unsubstituted aryl;

J is substituted or unsubstituted aryl; and

G is substituted or unsubstituted polycyclic radical.

19. The compound of claim 1, wherein:

20. A composition comprising a compound according to claim ! in a phammaceutically acceptable -

carrier therefor.

D 1s H or lower alkyl;
E is substituted or unsubstituted aryl;
G 1s «(CHR;)o-O-(CHR;)oi-CONR 3R, wherein
nisl,2,3o0r4;
mis(,1,2,30r4; ‘
R, and R; are independently H, or substituted or unsubstituted alkyl;
R; and R, are independently H, substituted or unsubstituted alkyl;

or R3 and R, cooperate to form a substituted or unsubstituted cyclic

moiety; and

T is substituted or unsubstituted aryl.
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21, Use of a compound according to any one of claims 1 to 19 for the manufacture of a
medicament for modulating the level of Amyloid Beta Precursor Protein (APP).

22.  The use according to claim 21, wherein said APP is APPrs1, APPsgswt, APPe7osr,
APPgrois71717, SAPP, o-sAPP, or B-sAPP.

23.  Use of a compeund according to any one of claims 1 to 19 for the manufacture of a
medicament for treating disease conditions.

24.  The use according to claim 23 wherein said disease condition is amyloid angiopathy,
cerebral amyloid angiopathy, systemic amyloidosis, an Alzheimer's disease, hereditary cerebral
haemorrhage with amyloidosis of the Dutch type, inclusion body myositis, and Downs® syndrome.

25. Useofa corﬁpound according fo any one of claims 1 to 19 for the manufacture of a
medicament for preventing disease conditions in a subject at risk thereof.

26.  Use of a compound according to any one of claims 1 to 19 for the manufacture of a
medicament for decreasing production of amyloid B protein (AB).




