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g unsubstituted or substituted aromatic group, an unsubstituted or substituted helercaromatic group, or an unsubstituted or substituted .
© . (5-8C)cycloatkyl group: R? represents (1-6Calkyl, (3-6Cicycloalkyl, (I-6CHluoroalkyl, (I-6C)chloroatkyl, (2-6C)alkenyl,
’ (1-4C)alkoxy(1-4C)alkyl, phenyl which is unsubstitcuted or substituted by halogen, (1-4Chalkyl or (1-4C)alkoxy, or when A .

represents SO, a-group of formula R*R*N in which R? and R* each indepeadentty represents (1-4CJalkyl or , together with the

) mitrogea atom to which they are attached form an azetidinyl, pyrrolidingt, piperidinyl, morpholino. piperazinyl, hexahydroazepinyl

% or octahydroazocinyl group; or a pharmaceutically acceptable salt thereof, useful for potentiating glutamate receptor function in 2
‘mammal and thereof, useful for treating a wide variety of condutions, such as psychiatric and neurologicat disorder,

e i



10

15

20

25

30

30 January 2004

WO 00/66546 PCT/US00/08734

MONOFLUOROALKYL DERIVATIVES

The present invention relates to the potentiaﬁon of glutamate receptor
function using certain monofluoroalkyl derivatives. It also relates to novel
monofiuoroalkyl derivatives, to processes for their preparation and to .
pharmaceutical compositions containing them. _

In the mammalian central nervous system (CNS), the transmission of
nerve impulses is controlled by the interaction between a neurotransmitter, that is
released by a sending neuron, and a surface receptor on a receiving neuron,
which causes excitation of this receiving neuron. L-Glutamate, which is the most
abundant neurotransmitter in the CNS, mediates the mejor excitatory pathway in
mammals, and is referred to as an excitatory amino acid (EAA). The receptors-

* that respond to glutamate are called excitatory amino acid receptors (EAA

receptors). See Watkins & Evans, Ann. Rev. Pharmacol. Toxicol., 21, 165
(1981); Monaghan, Bridges, and Cotrﬁan, Ann. Rev. Pharmacol. Toxicol., 28,
365 (1989); Watkins, Krogsgaard-Larsen, and Honore, Trans. Pharm. Sei., 11,
25 (1990). The excitetory amino acids are of great physiological importance,
playing a role in a variety of physiological processee, such as long-term
potentiation (learning and memory), the development of synaptic plasticity, motcr
control, respiration, cardiovascular regulation, and sensory perception.

Excitatory amino acid receptors are classified into two general types.
Receptors that are directly coupled to the opening of cation channels in the cell
membrane of the neurons are termed “ionotropic”. This type of receptor has
been subdivided into at least three subtypes, which are defined by the
depo[larizing actions of the selective agonists N-methyl-D-aspartate ('NMDA),

'alpha—amino-3~hydroxy—5-methylisoxazo{e-4-propionic acid (AMPA), and kainic

acid (KA). The second general type of receptor is the G-protein or second
messenger—lmked “metabotropic” excitatory amino acid receptor. This second
type is coupled to muitiple second messenger systems that Iead to enhanced
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phosphoinositide hydrolysis, activation of phospholipase D, increases or
decreases in c-AMP formation, and changes in ion channet function. Séhoepp
and Conn, Trends in Pharmacol. Sci., 14, 13 (1993). Both types of receptors
appear not only to mediate normal synaptic transmission along excntatory
pathways, but also participate in the modification of synaptic connections during
development and throughout life. Schoepp, Bockaert, and VSI'adeczek, Trends in

‘Pharmacol. Sci., 11, 508 (1990); McDonald and Johnson, Brain Research

Reviews, 15, 41 (1990).
AMPA receptors are assembled from four protein sub- units known as
GluR1 to GluR4, while kamtc acid receptors are assembled from the. sub-units

- GluRS to GIuR7, and KA-1 and KA-2. Wong and Mayer, Molecuiar

Pharmacology 44: 50_5-510, 1993. it is not yet known how these sub-units are
combined in the natural state. However, the structuresrof certain human variants
of each sub-unit have been elucidated, and cell lines expressing individual sub-
unit variants have been cloned and incorporated into test systems designed to

 identify compounds which bind to or interact with them, and'hence which may

modulate their function. Thus, European patent application, publication number
EP-A2-0574257 discloses the human sub-unit variants GIuFH B, GluR2B,
GluR3A and GIuR3B. European patent application, publication number EP-A1-
0583917 discloses thé human sub-unit variant GluR4B.

One distinctive property of AMPA and kainic acid receptbrs is their rapid
deactivation and des’ehsitizaﬁon to glutamate. Yamada and Tang, The Journal of _
Nebfoscience September 1993, 13(9): 3904-3915 and Kathryn M. Partin, J.
Neuroscience, November 1, 1996, 16(21): 6634-6647. The physiological
|mpllcations of rap{d desensxtlzatlon and deactwatlon if any, are not fully
understood. ' .

ltis known that the rapld desensitization and- deactivation of AMPA and/or
kainic acid receptors to glutamate may be inhibited usmg certain compounds
This action of these compounds is often referred to in the alternative as

“potentiation* of the receptors. One such compound, which selectively
potentiates AMPA receptor function, is cyclothiazide Partin et al., Neuron. Vol.
11, 1069- -1082, 1993. Compounds which potentiate AMPA receptors, Ilke
cycloth:aZIde are often referred to as ampaklnes
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International Patent Application Publication Number WO 9625926
discloses a group of phenylthioalkylsulfonamides, S-oxides and homologs which
are said to potentiate membrane currents induced by kainic acid and AMPA.

United States Patent Specification Number 3,143,549 discloses certain

5 phenylalkylsulfamides, including 1-methyl-2-phenylethy! dimethylsulfamide. The
compounds are said to have central nervous system activity, in particular anti-
anxiety and tranquilizing properties.

United States Patent Specification Number 3,267,139 discloses certain N -

trimethylacetyl-N-phenylalkylsulfamides and -phenylcyciopropylsulfamides having
10  central nervous system activity and anticonvuisant activity. The compounds are
also said to produce Parkinson-like symptoms in experimental animals.

United States Patent Specification Number 3,860,723 discloses a method '
of increasing feed intake of healthy animals using certain phenylalkylsulfamides.

Foye et al., J. Pharm. Sci. (1971), 60(7), 1095-8 discloses certain

15 phenylalky! methylsulfonamides 'including N-1-methyl-2-phenylethy!
- methanesulfonamide, having hypotensive activity.

British Patent Specification Number 1,059,360 discloses certain
phenylalkylsulfamides having activity as sedatives, narcotics and anti-
convuisants, including 1-(1 -methyi-2-phenylethylaminosulphonyl)piperidine.

20 United States Patent Specification Number 4,210,749 discloses N-1-
methyl-2-phenyl-3-methoxy ethyl butane-sulfonamide. '

Gualtieri et al., J. Pharm. Sci., (1973), 62(5), B49-851 discloses N-1-
methyl-2-phenylethyl butanesulfonamide and its evaluation as a mosquito
repeilent. ,

25 Foye et al., J. Pharm. Sci. (1979), 68(5), 591-5 discloses N-1-methyl-2-(4-
- chiorophenyi)ethyl methane-sulfonamide. |

Foye and Sane, J. Pharm. Sci. (1977), 66(7), 923-6 discloses N-

methanesulfonyl and N-trifluoromethanesulfony! derivatives of amphetamines
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(2,2-diphenylethyl)- methanesurfonamtde Is disclosed as an intermediate at page

53, line 38.

G.M. Alvedrnne Et. Al. J. Ord.Che_m., vol.46; no. 24, 1981, pages 4938-4948, XP002155661,
discloses N-(tert-butoxycarbonyi)-2-fluoro-2-phenylcyclohexylamine, and the biological
activity of B8-fluoroamines on the central nervous system.

United States Patent Specification Number 3,629,332 discloses certain N-
aryl- and N-heteroarylalky! fluoroatkane sulfonamides as plant growth modifiers,
including N-{alpha-methylphenylethyl) triflucromethianesulfonamide,
difluoromethanesulfonamide and fluoromethanesulfonamide. Some of the
compounds are also said to have other biological activity, including msectncnda{
acaricidal, nematicidal, analgesic and anti-inflammatory activity.

Ampakines have been shown fo improve memory in a variety of animal
tests. Staubli ef al., Proc. Natl. Acad. Sci., Vol. 91, pp 777-781, 1994,
Neurobiology, and Arai et al., The Joumnal of Pharmacology and Experimental
Therapeut:cs 278: 627-638, 1996.

" In addition, certain sulfonamide derivatives whlch potentiate glutamate
receptor function in a mammal have been disclosed in Intemationhal Patent
Application Publication WO 98/33496 published August 6, 1998 and International
Patent Application Publication WO 99/43285 published September 2, 1999,

The present invention provides compounds of formula I:
F H
Fl"——rcl)—v{l_i--N--'.»‘\—Fl2 formula |
j{la _rf‘b H
wherein:
A represents SO,
R? represents {1 -6C)alkyl, (2-BC)aikenyI -(1-4C)alkyl(3- BC)cycioaIkyl or
-(1-4C)alkylaromatic;
R® represents H, (1-6C)alkyl, (2- SC)alkenyl -(1-4C)alkyl(3-8C)cycloalkyl, or
-(1 -40.)atkylaromatlc, or -
R and R” together with the carbon atoms to which they-are attached form a (3-
8C) saturated carbocycfic n'ng; a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)

carbocyclic ring cohtaining one double bond;
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R represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroarornatlc group, or an unsubstituted or substituted (5-
8C)cycloalkyl group, or a substituted cycloatkyl;

RZ represénts —(1-60)alkyl, (3-6C)cycloalkyl, { 1-6C)fiuoroalkyl, (1-8C)chloroalkyl,
(2-6C)alkenyl, (1-4C)alkoxy(1-4Cyalkyl, heteroaromatic phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or -(1'-4_C)afkoxy, or when A represents SO, a
group of formula R*R*N in which R® and R* each independently represents (1-
4C)alkyl or, together with the nitrogen atom to which they are attached form an
'azetfdlnyl pyrrolidinyl, piperidinyl, morpholinyl piperazinyl, hexahydroazepmyl or
octahydroazocinyl group;

or a pharmaceutically acceptable salt thereof.

The present ihvention further provides a method of botentiating glutamate
receptor function in a patient, which comprises administering to said patient an
effective amount of a compound of formula |.

~ The present invention provides a method of treating cognitive disorders in
a patient, which comprises administering to said patient an effective amount of a
- compound of formula |.

in addition, the present invention further prowdes a method of treating
cognltwe deficits assoc:ated with psychosis in a patient, which comprises
administering to said patient an effective amount of a compound of formula 1.

According to another aspect, the present invention provides the use of a
campound of formula 'l, ora pharmaceutically acceptable salt thereof for the
manufacture of a medicament for potentiating glutamate receptor function.

In addition, the present invention provides the use of a compound of
formula [ or a pharmaceutically acceptable salt thereof for potentiating glutamate
receptor function.

The invention further provides pharmaceutica! compositions comprising, a
compound of formula | and a pharmaceutically acceptable diluent or carrier.
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The present invention further includes compounds of the formula:
' (])H H

wherein

R® represents (1-6C)alkyl, (2-6C)alkenyl, -(1-4C)alkyl(3-8C)cycloalkyt, or
-{1-4C)alkylaromatic;

RP represents H, (1-6C)alkyl, (2-6C)alkenyt, -(1-4C)alkyl(3-8C)cycloalkyl, or
-{1-4C)alkylaromatic; or _

R® and R® together with the carbon atoms to which they are attached forma (3-
BC) saturated carbocyclic ring, a {3-8C) saturated carbocyclic ring confaining a
heteroatom selected from the group consisting of sulfur or. oxygen, or a {(5-8C)
carbocyclic ring containing one doubtle bond:;

R! representé an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group, or an unsubstituted or substituted (5-
-8C)cycloalkyl group;

R is sselected from the ©up consisting of:

. : 0
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or a pharmaceutically acceptable salt thereof;
- with the proviso that when R* is methyl, then R is other than 4-bromophenyi.

- This invention-also encompasses novel intermediates, and processes for
the synthesis of the compounds of formula 1.

This invention further provides compounds of the formula:

'm‘ﬁ
Z
m::‘Q ’

oy
o=

wherein R' repr'ésents an unsubstituted or substituted aromatic group, an
- unsubstituted or substltuted heteroaromatlc group, of an unsubstttuted or
substituted (S-GC)cyclaalkyl group;, or a pharmaceuncally acceptable salt thereof

In this specification, the term *potentiating glutamate receptor function”
refers to any increased responsiveness of glutamate teceptors, for exan'iple
AMPA rece;itors to glutamate or. an agonist, and includes but is not limited to
inhibition of rapid désensitization or deactivation of AMPA receptors to glutamate.

- A wide variely of conditions may be treated or prevented by the
,compounds of formula | and their pharmaceutically acceptable salts through their
action as potenhators of glutamate receptor function. Such condltlons include
those associated with glutamate hypofunction, such as psychiatric and
neurological disorders, for example cognitive disorders; neuro-degenerative

' disorders.,-such as Alzheimer's disease; age-related dementiés; age-induced -
‘memory impairment; movement disorders such as tardive dyskinesia,
‘Hungtington's chorea, miyoctonus and Parkinson's disease; reversal of drug- .
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induced states (such as cocaine, amphetamines, alcohol-induced states):
depression; attention deficit disorder; attention deficit hyperactivity disorder;
psychosis; cognitive deficits associated with psychosis, drug-induced psychosis,
and sexual dysfunction. The compounds of formula | may also be useful for

5  improving memory (both short term and long term) and learing ability. The
present invention provides the use of compounds of formula | for the treatment of
each of these conditions.

It is understood that compounds of the formulas Ia’, Ity', ic’, and In;

Ww—0O

formula Ia'

O

|

—
H—"C-“—OF{2 formula [b'_
F
R{ i
’ H——-C—NHF{2 formula Ic'
. .
—<

ﬁ*S—N formula I’

10  wherein R1 represents an unsubstituted or substituted aromatic group, an
unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C)cycioalkyl group; or a pharmaceutically acceptable salt thereof;
are included within the scope of formula .

The present invention includes the pharmaceutically acceptable salts of

15  the compounds defined by formula I. A compound of this invention can possess
a sufficiently acidic group, a sufficiently basic group, or both functional groups,
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and accordingly react with any of a number of organic and inorganic bases, and

inorganic and organic acids, to form a pharmaceutically acceptable sait.

The term "pharmaceutically acceptable salt" as used herein, refers to salts of the
compounds of the above formula which are substantially non-toxic to living
organisms. Typical pharmaceutically acceptable salts inciude those salts
prepared by reaction of the compounds of the present invention with a
pharmaceutically acceptable mineral or organic acid or an organic or inorganic
base. Such salts are known as acid addition and base addition salts. Such salts
inciude the pharmaceutically acceptable salts listed in Journal of Pharmaceutical

Science, 66, 2-19 (1977) which are known to the skilled artisan.

Acids commoanly employed to form acid addition salts are inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric
acid, and the like, and organic acids such as p-toluenesulfonic, methanesulfonic
acid, benzenesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic
acid, succinic acid, citric adid, benzoic acid, acetic acid, and the like. Examples

- of such pharmaceutically acceptable salts are the sulfate, pyrosulfate, bisulfate,

sulfite, bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, bromide, iodide, acetate, propionate,
decanoate, caprate, caprylate, acrylate, ascorbate, formate, hydrochloride,
dihydrochloride, isobutyrate, caproate, heptanoate, propiolate, propionate,
phenylpropionate, salicylate, oxalate, malonate, succinate, suberate, sebacate,
fumarate, malate, maleate, hydroxymaleate, mandelate, nicotinate, isonicotinate,
cinnamate, hippurate; nitrate, phthalate, teraphthalate, butyne-1,4-dioate,
butyne-1,4-dicarboxylate, hexyne-1,4-dicarboxylate, hexyne-1,6-dioate,
benzoate, chlorobenzoate, methylbenzoate, hydroxybenzdate, methoxybenzoate,
dinitrobenzoate, o-acetoxybenzoate, naphthalene-2-benzoate, phthalate, p-
toluenesulfonate, p-bromobenzenesulfonate, p-chlorobenzenésuifonate,
xylenesulfonate, phenylacetate, trifluoroacetate, phenylpropionate,
phenylbutyrate, citrate, lactate, a-hydroxybutyrate, giycolate, tartrate,
benzenesulfonate, methanesulfonate, ethanesulfonate, propanesulfonate,
hydroxyethanesulfonate, 1-naphthalenesulfonate, 2-napththalenesulfonate, 1,5-
naphthalenedisulfonate, mandelaie, tartarate, and the like. Preferred
pharmaceutically acceptable acid addition saits are those formed with mineral
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acids such as hydrochloric acid and hydrobromic acid, and those formed with

organic acids such as maleic acid, oxalic acid and methanesulfonic acid.

Base addition salis include those derived from inorganic bases, such as
ammenium or alkali or alkaline earth metal hydroxides, carbonates, bicarbonates,
and the like. Such bases useful in preparing the salts of this invention thus
include sodium hydroxide, potassium hydroxide, ammonium hydroxide,
potassium carbonate, sodium carbonate, sodium bicarbonate, potassium
bicarbonate, calcium hydroxide, calcium carbonate, and the like. The potassium
and sodium salt forms are particularly preferred.

It should be recognized that the particular counterion forming a part of any
salt of this invention is usually not of a critical nature, so long as the salt as a
whole is pharmacologically acceptabie and as long as the counterion does not
contribute undesired qualities to the salt as a whole. It is further understood that
the above salts may form hydrates or exist in a substantially anhydrous form.

As used herein, the term "stereoisomer” refers to a compound made up of

* the same atoms bonded by the same bonds but having different three-

dimensional structures which are not interchangeable. The three-dimensional
structures are called configurations. As used herein, the term "enantiomer”
refers 1o two stereoisomers whose molecules are nonsuperimposable mirror
images of one another. The term "chiral center" refers to a carbon atom to which
four different groups are attached. As used herein, the term "diastereomers"
refers to stereoisomers which are not enantiomers. In addition, two
diastereomers which have a different configuration at only one chiral center are
referred to herein as "epimers". The terms “racemate”, "racemic mixture” or
“racemic modification" refer to a mixture of equal parts of enantiomers.

The term "enantiomeric enrichment" as used herein refers to the increase
in the amount of one enantiomer as compared to the other. A convenient
method of expressing the enantiomeric enrichment achieved is the concept of
enantiomeric excess, or "ee", which is found using the following eqguation:

ee = E'-E% X100
E'+E2
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wherein E' is the amount of the first enantiomer and EZ is the amount of the

second enantiomer. Thus, if the initial ratio of the two enantiomers is 50:50, such -

as is present in a racemic mixture, and an enantiomeric enrichment sufficient to
produce a final ratio of 50:30 is achieved, the ee with respect to the first
enantiomer is 25%. However, if the final ratio is 90:10, the ee with respect to the
first enantiomer is 80%. An ee of greater than 90% is preferred, an ee of greater
than 25% is most preferred and an ee of greater than 99% is most especially
preferred. Enantiomeric enrichment is readily determined by one of ordinary skill
in the art using standard techniques and procedures, such as gas or high
performance liquid chromatography with a chiral column. Choiceof the
appropriate chiral column, eluent and conditions necessary to effect separation
of the enantiorneric pair is well within the knowledge of one of ordinary skill in the
art. In addition, the specific stereoisomers and enantiomers of compounds of
formula | can be prepared by one of ordinary skill in the art utilizing well known
techniques and processes, such as those disclosed by J. Jacques, et al.,

" "Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, Inc., 1981,

and E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic Compounds”, (Wiley-
Interscience 1994), and European Patent Appiication No. EP-A-838448,
published April 29, 1998. Examples of resolutions include recrystallization

techniques or chiral chromatography.

Some of the compounds of the present invention have one or more chiral
centers and may exist in a variety of sterecisomeric configurations. As a
consequence of these chiral centers, the compounds of the present invention
occur as racemates, mixtures of enantiomers and as individual enantiomers, as
well as diastereomers and mixtures of diastereomers. All such racemates,
enantiomers, and diastereomers are within the scope of the present invention.

The terms "R" and "S" are used herein as commonly used in organic
chemistry to denote specific configuration of a chiral center. The term "R"
(rectus) refers to that configuration of a chiral center with a clockwise relationship
of group priorities (highest to second lowest) when viewed along the bond toward
the lowest priority group. The term “S" (sinister) refers to that configuration of a
chiral center with a counterclockwise relationship of group priofities (highest to
second lowest) when viewed along the bond toward the lowest priority group.
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The priority of groups is based upon their atomic number (in order of decreasing

‘atomic number). A partial list of priorities and a discussion of stereochemistry is

contained in "Nomenclature of Organic Compounds: Principles and Practice",
(J.H. Fletcher, et al., eds., 1974) at pages 103-120.

As used herein, the term "aromatic group’ means the same as aryl, and
includes phenyl and a polycyclic aromatic carbocyclic ring such as 1- or 2-
naphthyl, 1,2-dihydronaphthyl, 1,2,3,4-tetrahydronaphthyl, and the like.

The term "heteroaromatic group” includes an aromatic 5-6 membered ring
containing from one to four heteroatoms selected from oxygen, sulfur and

.nitrogen, and a bicyclic group consisting of a 5-6 membered ring containing from

one to four heteroatoms selected from oxygen, sulfur and nitrogen fused with a
benzene ring or another 5-6 membered ring containing one to four atoms
selected from oxygen, sulfur and nitrogen. Examples of heteroaromatic groups
are thienyl, furyl, oxazolyl, isoxazolyl, oxadiazoyl, pyrazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, imidazolyl, triézolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidyl,

- benzofuryl, benzothienyl, benzimidazolyl, benzoxazoly!, benzothiazolyl, indolyl,

and quinolyl.
 The term "substituted” as used in the term “substituted aromatic or

heteroaromatic group” herein signifies that one or more (for example one or two)
substituents may be bresent, said substituents being selected from atoms and
groups which, when present in the compound of formula |, do not prevent the
compound of formula | from functioning as a potentiator of glutamate receptor
function.

it is understood that when R’ represents an unsubstituted or substituted
(5-8C)cycloalkyl group, mixtures of cis and trans isomers may resuit which can
be separated into the individual cis and trans isomers by one of ordinary skill in
the ar, using standard techniques and procedures such as reverse phase or
normal phase high performance liquid chromatography or flash chromatography,
with a suitable stationary phase and a suitable eluent. Examples of suitable
stationary phases are silica gel, alumina, and the like. Examples of suitable
eluents are ethyl acetate/hexane, ethyl acetate/toluene,
methanol/dichloromethane, and the like. Such individual cis and trans isomers
are included within the scope of the present invention.
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Examples of substituents which may be present in a substituted aromatic,
heteroaromatic group or (5-8C)cycloalkyl group include halogen; nitro; cyano;

‘ hydroxyimino; (1-10C} alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl;
hydroxy(3-8C)eycloalkyl; oxa(3-8C)cycloalkyl; halo(1-10C)alkyl; (CH2)yX1R? in
which y is 0 or an integer of from 1 to 4, X1 represents O, S, NR10, CO, COO,
OCO, CONR'1, NR12CO, NR12COCOO, OCONR13, RS represents hydrogen,
(1-10C) alkyl, (3-10C)alkenyl, (3-10C)alkynyi, pyrrolidinyl, tetrahydrofuryl,
morpholino or (3-8C)cycloalkyl and R10. R11, R12 and R13 each independently
represents hydrogen or (1-10C)alkyl, or R® and R10, R11. R12 or R13 together

- with the nitrogen atom to which they are attached form an azetidiny!, pyrrolidinyl,
piperidinyl or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;
thiazolyl; pyridyl; pyridazinyl; pyrimidinyt; dihydrothienyl; dinydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)aikoxycarbonyl
-dihydrothiazolyl; (1-4C)alkoxycarbonyl dimethyl-dihydrothiazolyl;
tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyl;
indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-
(L&n-X2-(LPYm in which X2 represents a bond, O, NH, S, SO, SO3, CO,
CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH, or

Ci—l:CH, L2 and Lb each represent (1-4C)alkylene, one of n and mis0or1and
the other is 0, and R14 represents a phenyl or heteroaromatic group which is
unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-1 0C) alkyt;
(2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1 -dioxotetrahydro-1,2-
thiazinyl); halo(1-10C)alkyl; cyano(2-10C)aikenyl; phenyl; and (CH2)2X3R15 in
which z is 0 or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH),
COO, OCO, CONR17, NR18CO, NHSO2, SOoNH, NHSOaNR17, OCONR19 or
NR19C0O0, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
10C}alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkylsulfonylamino(1 -4C)alkyl,
N-{1-4C)alkoxycarbonyl)(1-4C)alkylsulfonytamino(1-4C)alkyl, (3-10C)alkenyl, (3-
10C)alkynyl, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group
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which is unsubstituted or substituted by one or two of hatogen, (1-4C)altkyl,

~ halo(1-4C)alky!, di(1-4C)atkylamine and (1-4C)alkoxy, and R16, R17, R18 and

R19 each independently represents hydrogen or (1-10C)alkyl, or R15 and R16,

R17, R18 or R19 together with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group. A
' The term (1-10C)alkyl includes (1-8C)alkyl, (1-6C)alky! and (1-4C)alkyl.

Particular values are methyl, ethyl, propy}, isopropyl, butyl, isobutyl, t-butyl,
pentyl, hexyl, heptyl, octyl, nonyl and decyl.

The'term (2-10C)alkenyl includes (3-10C)alkenyl, (2-8C)alkenyl, (2-
GC)aIkehyI and (2-4C)alkenyl. Particular values are vinyl and prop-2-enyl.

The term (2-10C)alkynyl includes (3-10C)alkyny!, (2-8C)alkynyl, (2-
8C)alkynyl and (3-4C)atkynyl. A particular value is prop-2-ynyl.

The term C4-Cg alkoxy refers to a straight or branched alkyl chain having
from one to six carbon atoms attached to an oxygen atom. Typical Cy-Cg alkoxy

groups include methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy

and the like. The term C,-C¢ alkoxy includes within its definition the term Cy-C4
afkoxy. ' ‘
The term (3-80)cycloalkyl,_as such or in the term (3-8C)cycloa[kyloxy,
includes monocyclic and polycyclic groups. Particular values are cyclopropyi,
cyclobutyl, eyciopentyl, cyclohexyl and bicyclo[2.2.2]octane. The term includes
(3-6C)cycloalkyl: eyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

As used herein the terms “integer of from 1 to 4” or “integer of from 1 to 3”

- includes the integers 1, 2, 3, and 4, or the integers 1, 2, and 3, respectively.

The term (5-8C)cycloalkyl includes cyclopentyl, cyclohexyl, cycloheptyl
and cyclooctyl.

The term hydroxy(3-8C)cycloalky! includes hydroxy-cyclopentyl, such as 3-
hydroxycyclopentyl.

The term oxo(3-80)cycloélkyl includes oxocyclopentyl, such as 3-
oxocyciopentyl.

The terms “halogen”, “Hal” or “halide” include ﬁuolrine, chlorine, bromine
and iodine unless otherwise specified. ' |
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The term halo(1-10C)alkyl includes flucro(1-10C)alkyl, such as

trifluoromethyi and 2,2,2-trifluoroethyl, and chloro(1-10C)alkyl such as

chlbromethyl.

The term cyano(2-10C)alkenyl includes 2-cyanoethenyl.
The term (2-4C)alkylene includes ethylene, propylene and butylene. A

preferred value is ethylene.

yl.

- 5yl

5-yl.

5-yl.

The term thienyl includes thien-2-y! and thien-3-yl.

The term furyl includes fur-2-yl and fur-3-yl.

The term oxazolyl includes oxazol-2-yl, oxazol-4-yl and oxazol-5-yl.

The term isoxazolyl includes isoxazol-3-yl, isoxazol-4-yl and isoxazol-5-yl.
The term oxadiazoly! includes [1,2,4]oxadiazol-3-yl and [1 2,4joxadiazol-5-

The term pyrazoly! includes pyrazol-3-yl, pyrazol-4-yl and pyrazol-5-yl,
The term thiazoly! includes thiazol-2-yl, thiazol-4-y! and thiazol-5-yl.
The term thiadiazolyl includes [1,2,4]thiadiazol-3-yi, and [1 ,2,4]thiadiazol-

The term isothiazolyl includes isothiazo!-3-yi, isothiazol-4-yl and isothiazol-
The term imidazolyl includes imidazol-2-yl, imidazolyl-4-yl and imidazolyl-
The term triazoly! includes [1,2,4]triazol-3-yi and [1,2,4}triazol-5-yl.

The term tetrazolyl includes tetrazoi-5-yl.

The term pyridy! includes pyrid-2-yl, pyrid-3-yl and pyrid-4-yl.
The term pyridazinyl includes pyridazin-3-yl, pyridazin-4-yl, pyridazin-5-y1~

and pyridazin-6-yl.

The term pyrimidyl includes pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-y|

and pyrimidin-6-yl.

The term benzofuryl includes benzofur-2-yl and benzofur-3-yl.

The term benzothienyl includes benzothien-2-yl and benzothien-3-yl.
The term benzimidazolyl includes benzimidazol-2-yl.

The term benzoxazblyl includes benzoxazol-2-yl.

The term benzothiazolyl includes benzothiazol-2-yl.

The term indolyl includes indol-2-yl and indol-3-yl.
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The term quinolyl includes quinol-2-yl.

) The term dihydrothiazolyl includes 4,5-dihydrothiazol-2-yl, and the term {1-
4C)alkoxycarbonyldihydrothiazolyl includes 4-methoxycarbonyl-4,5-
dihydrothiazol-2-yl.

5  Theterm -(1-4C)alkyl(3-8C)cycloalkyl includes the following:

The'term -(1 -4C)alkyla-romatic includes the following:
.

10
Preferably R2 is methyl, ethyl, propyl, n-butyl, sec-butyl, pentyl, and hexyl
with methyl being most preferred.
Preferably Rb is hydrogen, methyl, ethyl, propyl, n-butyl, sec-butyl, pentyl,
and hexyl, with hydrogen being most preferred.
15 Preferably R3 and R4 each represent methyi.

Examples of values for RZ are methyl, ethyl, propyl, 2-propyl, butyl, 2-
methylpropyl, cyclohexyl, trifluoromethyl, 2,2,2-trifluoroethyl, chloromethyl,
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ethenyi, prop-2—ehyl', methoxyethyl, phenyl, 4-fluorophenyl, or dimethylamino.

. Preferably R is ethyl, 2-propy! or dimethylamino.

Examples of values for R9 are hydrogen, methyl, ethyl, propyl, isopropyl, t-
bﬁtyt, ethenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 2-pyrrolidinyl,
morpholino or 2-tetrahydrofury!.

RY is preferably (1-4C)alkyl, {2-4C)alkeny!, (3-6C)cycloalkyl, pyrrolidinyl,
morpholino or tetrahydrofuryl. _

Examples of values for R15 are hydrogen, methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, benzyl, 2,2 2-trifluoroethyl, 2-methoxycarbonylethyl, cyctohexyl, 10-
camphoryl, phenyl, 2-flucrophenyl, 3-fluorophenyl, 2-triflucromethyiphenyl, 4-
trifluoromethyiphenyl, 2-methoxypheny!, 3-methoxyphenyl, 4-methoxyphenyl, 1-
{5-dimethylamino)naphthyi, and 2-thienyl.

X1 preferably represents O, CO, CONH or NHCO.

Z is preferably 0.

Particular values for the groups (CH2)yX1R® and (CH2)zX3R15 include

(1-10C)alkoxy, including (1-6C)alkoxy and (1-4C)alkoxy, such as methoxy,
ethoxy, propoxy, isopropoxy and isobutoxy; {3-10C)alkenyloxy, including (3-
6C)aikenyloxy, such as prop-2-enyloxy; (3-10C)alkynyloxy, including (3-
8C)alkynyloxy, such as prop-2-ynyloxy; and (1-6C)alkanoyi, such as formyl and
ethanoyt. '

Examples of particular values for y are 0 and 1.

Examples of particular values forz are 0, 1, 2 and 3.

L& and LD preferably each independently represents CHo.

X2 preferably represents a bond, O, NH, CO, CH(OH), CONH, NHCONH
or OCH2CONH, with a bond, O, and CONH being especially preferred.

Preferably the group (CH2)yX1R® represents CHO; COCH3, OCHs;
OCH(CH3)2; NHCOR®? in which R® represents methyl, ethyl, isopropyl, t-butyl,
ethenyl, cyciopropyl, cyclobutyl, cyclopentyl, cyciohexyl, 2-pyrolidinyl or

morpholino; CONHR® in which RS represents cyclopropyl or cyclopentyl;
NHCOCOOCHS; or 2-tetrahydrofuryimethoxy.
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Preferably the group (CH2)zX3R15 represents NHg; CHaNHz;
(GH2)2NH2; (CH2)3NH2; CONH2; CONHCHg; CON(CHg)2: N(CaHs)2; CHoOH;
CH(OH)CHg; CH(OH)CH2CH2; CHO; COCH3; COOH; COOCHS; '
CH2NHCOOC(CHa3)3; (CH2)2NHCOOC(CH3)3; SO2NHo; NHSO2CH3;

NHSO2CH(CH3)2; a group of formula (CH2)2NHSO2R 15 in which R15

- represents CH3, CH2CH3, CH{CH3)2, (CH2)2CH3, (CH3)3CH3, benzyl,
CH2CF3, 2-methoxycarbonylethyl, cyclohexyl, 10-camphoryl, phenyl, 2-
fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 4-triftuoromethylphenyl, 4-
methoxyphenyl,' 1-(2-dimethylamino)naphthyl or 2-thienyl;
CH(OH)CH2NHS02CH3; {CH2)aNHSO2CH(CHa3)2;

COCH2N{OCOC(CH3)2S02CH3; COCH2NHSO2CH3; (CH2)2NHCOR15 in

which R15 represents CH3, CH(CHz3)2, CH2CH(CH3)2, phenyl, 3-fluorophenyl,
4-fiuorophenyl, benzyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-thienyl, CH=CH,
- CH=CHCN, OCHgz or O(CH2)3CH3.

Examples of particular values for (La)n-X2-(Lb)m are a bond, O, NH, S,
80, 802, CO, CH2, COCH2, COCONH, CH(OH)CH2, CONH, NHCO, NHCONH,
CH20, OCHp, OCH200NH, CH2NH, NHCHg2 and CHpCHz, with a bond, CONH,
and CH20 being especially preferred.

R14is preferably an unsubstituted or substituted phenyl, naphthy!, furyl,
thienyl, isoxazolyl, thiazolyl, tetrazolyl, pyridyl, pyrimidyl benzothienyi or
benzothiazolyl group.

Examples of particular values for R14 are phenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2-chloro-phenyl, 3-chloropheny!, 4-chiorophenyl, 2-
bromophenyl, 3-bromophenyl, 4-bromophenyl, 4-iodophenyl, 2,3-diflucro-phenyl,
2,4-difluorophenyl, 3,5-difluorophenyl, 3,4-dichlorophenyi, 3,5-dichlorophenyl, 4-
cyanophenyl, 3-nitrophenyl, 4-hydroxyiminophenyl, 2-methylphenyl, 4-
methylphenyl, 4-ethylphenyl, 3-propylphenyl, 4-t-butylphenyl, 2-prop-2-
enylphenyl,'4-(4-(1 . 1-dioxotetrahydro-1,2-thiazinyl)phenyl, 2-
trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyi, 2-
bromomethylphenyl, 2-fluoro-4-triflucromethylphenyl, 4-(2-cyanoethenyf)phenyt,
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4-phenyi, 2-formylphenyl, 3-formylphenyl, 4-formylphenyi, 2-acetyiphenyl, 3-

acetylphenyl, 4-acetylphenyl, 2-propanoyiphenyl, 2-(2-methyl-propanoyl)phenyl,

2-methoxyphenyl, 3-methoxyphenyl, 4-methoxypheny!, 4-butoxyphenyl, 2-
hydroxymethylphenyl, 4-hydroxymethylphenyl, 2-(1-hydroxyethyl)phenyt, 3-(1-
hydroxyethyl)phenyl, 4-(1-hydroxyethyl)phenyt, 2-(1-hydroxypropyl)phenyl, 4-(1-
hydroxypropyl)phenyl, 2-(1-hydroxy-2,2-dimethyl-propyl)phenyl, 4-
trifluoromethoxyphenyl, 2-aminophenyl,4-aminophenyl, 4-N,N-
diethylaminophenyl, 4-aminomethylphenyl, 4-(2-aminoethyt)phenyl, 4-(3-
aminopropyl)phenyl, 4-carboxyphenyl, 4-carbamoylphenyl, 4-N-
methylcarbamoylphenyl, 4-N,N-dimethylcarbamoylphenyt, 2-
isopropylaminomethyltphenyl, 4-t-butoxycarbonylaminomethylphenyl, 4-(2-
isopropoxy-carboxamido)ethylphenyl, 4-(2-t-butoxycarboxamido)}ethyl-phenyl, 4-
isopropylsulfonylaminophenyl, 4-(2-methane-sulfonylamino)ethylphenyl, 4-(2-
ethylsulfonylamino)ethyl-phenyl, 4-(3-isopropylsulfonylamino)propylphenyl, 4-(1-
(2-(2-propane)sulfonylamino)propyhphenyl, 4-(2-propylsulfonyi-

- amino)ethylphenyl, 4-(2-isopropylsulfonylamino)ethylphenyi, 4-(2-

butytsulfonylamino)ethylphenyl, 4-(1-isopropyl-sulfonylaminomethylethylphenyl,
4-(1-hydroxy-2-methane-sulfonylamino)ethylphenyl, 4-(2-(2,2,2-trifluoroethyl)-
sulfonylaminoethyl)phenyi, 4-(2-cyclohexyisulfonylamino)-ethylphenyl, 4-(2-
(2,2,2-triﬂuoroethyi)sUIfonyIémi no)-ethylphenyl, 4-(2-N,N-
dimethylaminosulfonylamino)-ethylphenyl, 4-(2-phenylsulfonylarminoethyl)phenyl,
4-(2-(2-fluorophenylysutionylaminoethyl)phenyl, 4-(2-(4-fluoro-
phenyl)sulfonylaminoethyl)phenyl, 4-(2-(2-triflucromethyl-
phenyl)sulfonylaminoethyl)phenyl, 4-(2-(4-trifluoro-
methylphenyl)sulfonylaminoethyl)phenyl, 4-(2-(4-
methoxyphenyl}sulfonylaminoethyl)phenyl, 4-(2-(1-(5-
dimethylamino)napthalenesulfonylamino)ethyl}phenyl, 4-(2-(2-
thienyl}sulfonylamino)ethyl)phenyl, 4-(2-benzamidoethyl)-phenyl, 4-(2-(4-
fluorobenzamido)ethyl)phenyl, 4-(2-(3-methoxybenzamido)ethyl)phenyl, 4-(2-(3-
flucrobenzamido)-ethyl)phenyl, 4-(2-(4-methoxybenzamido)ethyl)phenyl, 4-(2-(2-
methoxybenzamido)ethyl)phenyl, 4-(1-(2-(2-methoxy-
carbonylethanesulfonylamino)ethyl)phenyl, 4-(1-(2-(10-
camphorsulfonylamino)ethyl)phenyl, 4-(1-(2-(benzylsulfonyl-amino)ethyl)phenyl,
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4-(2-phenylacetamido)ethyl)phenyt, 4-methanesulfonylaminoethanoylphenyi, 4-
(N-{t-butoxy-carbonyl)methanesulfonylaminoethanoyl)phenyl, 4-(2-(2- -

' thienylcarboxamido)ethyl)phenyl, thien-2-yl, 5-hydroxy-methylthien-2-yl, 5-

formylthien-2-yl, thien-3-yl, 5-hydroxymethylthien-3-yl, 5-formylthien-3-yl, 2-
bromothien-3-yl, fur-2-yl, 5-nitrofur-2-yl, fur-3-yl, isoxazol-5-yl, 3-bromoisoxazol-5-
yl, isoxazol-3-yl, 5-trimethylsilylisoxazol-3-yl, 5-methylisoxazol-3-yl, 5-
hydroxymethylisoxazol-3-yl, 5-methyl-3-phenylisoxazol-4-yl, 5-(2-
hydroxyethyljisoxazol-3-yl, 5-acetylisoxazol-3-yl, 5-carboxyisoxazol-3-yl, 5-N--
methylcarbamoylisoxazol-3-yl, 5-methoxycarbonylisoxazol-3-yl, 3-
bromol[1,2,4}oxadiazol-5-yl, pyrazol-1-yl, thiazol-2-yl, 4-hydroxymethylthiazol-2-yl,
4-methoxycarbonylthiazol-2-yl, 4-carboxythiazol-2-yl, imidazol-1-yt, 2-sulfhydryl-
imidazol-1-yl, [1,2,4]triazol-1-yl, tetrazol-5-yl, 2-methyltetrazol-5-yl, 2-ethyltetrazol-
5-yl, 2-isopropyl-tetrazol-5-yl, 2-(2-propenyljtetrazol-5-y|, 2-benzyl-tetrazol-5-y!,
pyrid-2-yl, 5-ethoxycarbonylpyrid-2-yl, pyrid-3-yl, 6-chloropyrid-3-yl, pyrid-4-yi, 5-
trifluoro-methylpyrid-2-yi, 8-chloropyridazin-3-yl, 6-methylpyridazin-3-yl, 6-

- methoxypyrazin-3-yl, pyrimidin-5-yl, benzothien-2-yl, benzothiazol-2-yl, and

quinol-2-yl.

Exampiles of an unsubstituted or substituted aromatic or heteroaromatic
group represented by R1 are unsubstituted or substituted phenyi, furyl, thienyl
(such as 3-thienyl) and pyridy! (such as 3-pyridyl).

Examples of an unsubstituted or substituted (5-8C)cycioalkyl group
represented by R1 are unsubstituted or substituted cyclopentyl, cyclohexyl,
cyclioheptyl and cyclo-octyl, with cyclohexy! being preferred.

More preferably, R1 represents 2-naphthyl or a group of formula
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R20 represents halogen; nitro; cyano; hydroxyimino; (1—1OC)aIkyI;' {2-
10C)alkenyl; (2-10C)alkynyl; (3-8C)cyclo-alkyl; hydroxy(3-8C)cycloalkyl; oxo{3-
8C)cycloalkyl; halo(1-10C)alkyl; (CHz)yX1R? in which y is O or an integer of from
1to 4, X1 represents O, S, NR10, CO, CO0, OCO, CONR11, NR12CO,
NR12COCO0, OCONR13, RO represents hydrogen, (1-10C) alkyl, (3-
10C)alkenyl, (3-10C)alkynyl, pyrrolidinyl, tetrahydrofuryl, morpholino or (3-
8C)cycioalkyl and R10, R11, R12 and R13 each independently represents

hydrogen or (1-10C)alkyl, or R9 and R10. R11, R12 or R13 together with the

" nitrogen atom to which they are attached form an azetidinyl, pyrrolidinyl,
piperidinyl or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazoly};
thiazoly}; tetrazolyl; pyridy!; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryt;
dihydrothiopyrany!; dinydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl-
“dihydrothiazolyl; (1-4C)alkoxycarbonyldimethyl-dihydrothiazolyl; tetrahydrothienyl;
tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyl; indolyl; benzofuryl;

benzothienyl; benzimidazolyl; benzothiazolyl; and a group of formula R14-(L&),-
X2-(LP)m in which X2 represents a bond, O, NH, S, SO, SO2, CO, CH(OH),
CONH, NHCONH, NHCOOQO, COCONH, OCH2CONH or CH=CH, NHCO, L& and

LD each represent (1-4C)alkylene, one of n and m is 0 or 1 and the other is 0,
and R14 represents a'phenyl or hetero-aromatic group which is unsubstituted or
substituted by one or two of halogen; nitro; cyano; (1-10C)alkyl; (2-10C)alkenyl;
(2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1-
10C)alkyl; cyano(2-1 Od)alkenyl; phenyl; (CH2)zX3R 15 in which z is 0 or an
integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH), COO, OCO,
CONR17, NR18CO, NHSO2, NHSO2NR17, NHCONH, OCONR19 or
NR18C0O0, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
10C)alkyl, {1 -4C)alkoxycafbonyl(1 -4C)alkyl, (1-4C)alkylsulfonylamino(1-4Calkyl,
(N-(1-4C)alkoxycarbonyl)(1-4C)alkylsulfonylamino(1-4C)alkyi, (3-10C)alkenyl, (3-
10C)alkynyi, (S-BC)cycIoaiifyI, camphoryl or an aromatic or hetercaromatic group
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which is unsubstituted or substituted by one or two of halogen, (1-4C)alkyl,

_ halo(1-4C)alkyl, di(1-4C)alkylamino and {1-4C)alkoxy, and R16, R17, R18 and

R19 each independently represents hydrogen or (1-10C)alkyl, or R15 and R16,

R17, R18 or R19 togeqther with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group; and

R21 represents a hydrogen atom, a halogen atom, a (1-4C)alkyl group or
a {1-4C)aikoxy group.

Examples of particutar values for R20 are fluorine, chiorine, bromine,
cyano, hydroxyimino, methyl, ethyl, propyl, 2-propyl, buiyl, 2-methyipropvl, 1,1-
dimethylethyl, cyclopentyl, cyclohexyl, 3-hydroxycyclopentyl, 3-oxocyclopentyl,
methoxy, ethoxy, propoxy, 2-propoxy, acetyl, acetylamino, ethylcarboxamido,
propylcarboxamido, 1-butanoyiamido, t-butylcarboxamido, acryloylamido, 2-
pyrrolidinylcarboxamido, 2-tetrahydrofurylmethoxy, morpholinocarboxamido,
methyloxalylamido, cyclo-propylcarboxamido, cyclobutylcarboxamido,
cyclopentyl-carboxamido, cyclohexylcarboxamido, cyclopropylcarbamovl,
cyclopentylcarbamoy!, pyrrolidin-1-yl, morpholino, piperidin-1-yl, N-
methylpiperazinyl, N-benzylpiperazinyl, 2-thienyl, 3-thienyl, 2-furyl, 3-furyl,
isoxazol-3-yl, thiazol-2-yl, tetrazol-5-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyrimidin-
5-yl, 4,5-dihydrothiazol-2-yl, 4,5-dihydro-4-methoxycarbonylthiazo!-2-yi, 4,5-
dihydro-4-methoxy-carbonyl-5,5-dimethylthiazol-2-yl, benzothien-2-yl,
benzothiazol-2-yl, phenyl, 2-fluorophenyl, 3-fluorophenyl, 2,3-difluorophenyl, 4-
chiorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 3-nitrophenyl, 4-
cyanophenyl, 2-methylphenyl, 4-methylphenyl, 4-(4-(1,1-dioxotetrahydro-1,2-
thiazinyl)phenyl, 3-triflucromethylphenyt, 4-trifluoro-methylphenyl, 4-(2-
cyanoethenyl)phenyl, 2-formylphenyl, 3-formylphenyl, 4-formylphenyl, 3-acetyl-
phenyl, 4-acetylphenyl, 4-carboxyphenyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-
hydroxymethyliphenyl, 4-hydroxymethylphenyt, 3—(1-hydfoxyethyl)phenyl, 4-(1-
hydroxyethylyphenyl, 4-(1-hydroxypropyl)phenyl, 2-aminophenyl, 4-aminophenyl,
4-N,N-dieth)'(]aminophenyl, 4-aminomethylphenyl, 4-(2-aminoethyl}-phenyl, 4-(3-
aminopropyi}phenyl, 4-(2-acetylaminoethyl)-phenyl, 4-t-
butoxycarboxylaminoethyl}phenyl, 4-(2-t-butoxycarboxylaminoethyl)phenyl,
benzylsulfonylamino, 4-isopropyisulfonylaminophenyl, 4-(2-methanesulfonyl-
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aminoethyl)phenyl, 4-(2-ethylsulfonylaminoethyl)phenyl, 4-(2-
propylsulfonylaminoethyl)phenyl, 4-(2-butylsulfonyl-aminoethyl)phenyi, 4-(2-

' isopropylsulfonylaminoethyl)phenyl, 4-(1-hydroxy-2-
methanesulfonylaminoethyl)phenyl, 4-(2-
dimethylaminosulfonylaminoethyl)phenyl, 4-(1-(2-(2-
propylysulfonylaminopropyl)phenyl, 4-(2-(2,2,2-trifluoro-
ethyl)sulfonylaminoethyl)phenyl, 4-(2-cyclohexylsulfonyl-aminoethylyphenyl, 4-(2-
phenylsulfonylaminoethyl)phenyl, 4-(2-(2-fluorophenyl)sulfonylaminoethyl)phenyt,
4-(2-(4-fluorophenyl)suffonylaminoethyl)phenyl, 4-(2-(2-
triflucromethylphenyl)sulfonylaminoethyl)phenyl, 4-(2-(4-
trifluoromethylphenyl)sulfonylaminoethylphenyl, 4-(2-(4-
methoxyphenyl)sulfonylaminoethyl)phenyl, 4-(2-(1-(5-
dimethylamino)napthalenesulfonylamino)ethyl)phenyl, 4-(2-(2-
thienyl)sulfonylamino)ethyi)phenyi, 4-(2-benzamidoethyl)-phenyl, 4-(2-(4-
fluorobenzamido)ethyl)phenyl, 4-(2-(3-methoxybenzamido)ethyl)phenyl, 4-(2-(3-

+ fluorobenzamido)-ethyl)phenyt, 4-(2-(4-methoxybenzamido)ethyl)phenyl, 4-(2-(2-
methoxybenzamido)ethyl)phenyl, 4-(2-(2-thienyl-carboxamido)ethyl)phenyl, 4-
carbamoyiphenyl, 4-methyl-carbamoylphenyl, 4-dimethylcarbamoytphenyl, 4-(2-
(2-methyipropaneamido)ethyl)phenyi, 4-(2-(3-methyl-butaneamido)ethyl)phenyl,
benzoylmethyl, benzamido, é-fluorobenzamido, 3-flurobenzamido, 4-
fluorobenzamido, 2,4-difluorobenzamido, 3-chiorobenzamido, 4-
chlorobenzamido, 4-bromobenzamido, 4-iodobenzamido, 4-cyanobenzamido, 3-
methylbenzamido, 4-methylbenzamido, 4-ethylbenzamido, 4-propylbenzamido, °
4-t-butylbenzamido, 4-vinylbenzamido, 2-trifluoromethylbenzamido, 3-
trifluoromethylbenzamido, 4-trifluoromethylbenzamido, 2-fluoro-4-trifiuoromethyl-
benzamido, 2-methoxybenzamido, 3-methoxybenzamido, 4-methoxybenzamido,
4-butoxybenzamido, 4-phenylphenyl-carboxamido, 4-benzylcarboxamido, 4-
phenoxymethyi-carboxamido, 2-fiuorobenzylamino, benzyloxy, 2-fluoro-
benzyloxy, 2-hydroxy-2-phenylethyl, 2-flucrophenylcarbamoyl, 4-(1-(2-(2-
methoxycarbonylethanesulfonylamino)ethyl)phenyl, 4-(1-(2-(10-
camphorsulfonylamino)ethyl)phenyl, 4-(1-(2-(benzylsulfonylamino)ethyl)phenyl,
4-(2-phenylacetamido)-ethyl)phenyl, 4-(methanesuifonylaminoethanoyl)phenyl, 4-
(N-t-butoxycarbonyl)methanesulfonylaminoethanoyl)phenyl, 2-
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thienylcarboxamido, 2-furylcarboxamido, 3-(5-methyl-isoxazolyl)carboxamido, 5-
isoxazolyicarboxamido, 2-benzothienylcarboxamido, 4-(5-methyl-3-
. phenylisoxazolyl)-carboxamido, 4-pyridylcarboxamido, 2-(5-nitrofuryl)-
carboxamido, 2-pyridylcarboxamido, 6-chloro-2-pyridyl-carboxamido, 2-
5 thienylsuifonamido, 2-thienylmethylamino, 3-thienyimethylamino, 2-
furylmethylamino, 3-furylmethylamino, 3-acetylureido and 2-(2-
thienyl)ethyiureido.

Examples of particular values for R21 are hydrogen and chilorine. R21 is

preferably ortho to R20.

10 Examples of particular values for R1 are 2-naphthyl, 4-bromopheny, 4-
cyanophenyl, 4-benzamidophenyl, 4-methyiphenyl, 4-isopropyl-phenyl, 4-
isobutylphenyl, 4-t-butylphenyl, 4-methoxyphenyl, 4-isopropoxyphenyt, 4-
cyclopentylphenyl, 4-cyclohexylphenyl, 4-(2-hydroxymethylphenyl)phenyl, 4-(4-
hydroxymethylphenyl)-phenyl, 4-(2-furyl)phenyl, 4-(3-furyl)phenyl, 4-(2-thienyl)-

15  phenyl, 4-(3-thienyl)phenyl, 4-(pyrrolidin-1-yl)phenyl, 4-{piperidin-l-yl)phenyl, 3-
chloro-4-piperidin-1-ylphenyl, 4-benzyloxyphenyl, 4-(2-fluorophenyl)phenyl, 4-(3-
fluoro-phenyl)phenyi, 4-(2-formylphenyl)phenyl, 4-(3-formylphenyl)-phenyi, 4-(4-
formylphenyl)phenyl, 4-(4-methylphenyl)phenyi, and 4-{2-methoxyphenyl)phenyi.

The compounds of formula | can be prepared following the various

20 procedures set forth below. The reagents and starting materials are readily
available to one of ordinary skill in the art. All substituents, unless otherwise
specified are as previously defined.
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Scheme |
, Step A , oo
R—C~C—NH, = R—C-G-N-S-R
R®* R° 0 , RRR O
(1) Lg—5-R 3)
o)
Step B’ (2) Step B
T Step A TROQ
RoGrOoNH,  —P5 o RO-G-N-S-F
R* R RRR° O
] o
(4) Lg—$-R formula la

(2)

tn Scheme 1, step A the compound of structure (1) is combined with the
compound of structure (2) under conditions well known in the art to provide the
compound of structure (3). More specifically, for example, the compound {1) is
dissolved in a suitable organic solvent. Examples of suitabie organic solvents
include methylene chioride, tetrahydrofuran, and the like. The solution is treated
with a slight excess of a suitable base, and then cooled to about -78°C to about
0°C. Examples of suitable bases include triethylamine, pyridine, 1,8-
diazabicyclo[5.4.0lundec-7-ene (DBU),and the like. To the stirring solutionis
added one equivalent of compound (2). The term “Lg" as used herein refers to a
suitable leaving group. Examples of suitable leaving groups include, Cl, Br,
methanesulfonyloxy, trifluoromethanesulfonyloxy, benzenesulfonyloxy, p-
toluenesuifonyloxy, and the like. Clis the preferred leaving group. The reaction

mixture is stirred at about 0°C to about 50°C for about 0.5 hours to about 16 hours.

The compound (3) is then isolated and purified by techniques well known in the art
such as extraction techniques and chromatography. For example, the mixture is

washed with 10% sodium bisulfate, the layers separated and the aqueous
extracted with several times with a suitable organic solvent, such as methylene
chioride. The organic exiracts are combined, dried over anhydrous sodium sulfate,
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filttered and concentrated under vacuum. The residue is then purified by flash
chromatography on silica gel with a suitable eluent such as ethyl acetate/hexane to
provide the compound (3).

in Scheme 1, step B the compound of structure (3) is fluorinated under
conditions well known in the art to provide the compound of formula la. For
example, compound (3) is dissolved in a suitabte organic solvent, such as-
methylene chioride and the solution is cooled to about —78°C under an inert
atmosphere, such as nitrogen. To this solution is added slowly, about one
equivalent of diethylaminosulfur trifluoride (DAST) dissolved in a suitable organic
solvent, such as methylene chloride with stirring. The reaction is then allowed to
warm to room temperature (about 22°C) and the compound of formula la is then
isolated and purified using technigues and procedures well known in the art, such
as extraction techniques and chromatography. For example, the reaction is diluted
with water and methylene chloride. The layers are separated and the organic layer
is washed with water, dried over anhydrous sodium sulfate, filtered and
concentrated under vacuum to provide the crude compound of formula la. This
crude material can then be purified by standard techniques, such as
recrystallization from a suitable eluent, or flash chromatography or radial
chromatography (radial chromatography is carried out using a Chromatotron,
Harrison Research Inc., 840 Moana Court, Palo Alto CA 94306) on silica gel, with
a suitable eluént, such as hexane/ethyl acetate to provide purified compound of
formula la.

Alternatively, in Scheme |, step B’ the compound (1) is fluorinated in a
manner analogous to the procedure described in step B above with DAST to
provide the compound of structure (4). In Scheme |, step A’ compound (4} is
converted to the compound of formula ia in a manner analogous to the
procedure described in step A above. '
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Scheme i
” QHk - Step A ’ OHH Q 5
R—C—C—NH = R—C-C-N-C-O-R
Qa Qb ? Qa q;hH
R R Q . R R
(1) . Lg7C7O7R (6)
(5)
Step B’ Step B
F H FH 0
1 | 1 i
R C~CNH, Stpd R™0-0-N-C-O-R’
b a
R"R 0 R' R
(7) Lg~C7O~R formula b

(8)

In Scheme Ii, step A compound (1) is converted to the carbamate ()]

" under standard carbamate forming conditions well known to one of ordinary skill

in the art. For examples of standard carbamate forming conditions see J. March,
"Advanced Organic Chemistry: Reactions, Mechanisms, and Structure," 2™
Edition, McGraw Hill inc., (1977) pages 382-383, and T.W Green, "Protective
Groups in Organic Synthesis," John Wiley & Sons, inc. (1981) pages 223-248.
" More specifically, for example, compound (1) is dissolved in a suitable
organic solvent, such as tetrahydrofuran or methylene chloride and treated with
an equivalent of a compound (5) wherein "Lg" represents a suitable leaving
group. Examples of suitable leaving groups are Cl, Br, |, and the like. The
reaction can be performed at a temperature of from about -10°C to about 50°C,
preferably at a temperature of about 0°C to about 25°C. After about 2 hours to
about 12 hours, the carbamate (6) is isolated and purified by techniques well
known in the art, such as extraction techniques and chromatography. For
example, the reaction is diluted with a suitable organic solvent, such as
methylene chloride, rinsed with saturated sodium bicarbonate, brine, dried over
anhydrous-magnesium sulfate, filtered and concentrated under vacuum. The-
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crude product can then be purified by flash chromatography on silica gel with a

suitable eluent, such éthyl acetate/hexanes to provide the purified carbamate (6).
' In Scheme Il, step B carbamate (6) is converted to the compound of

formula Ib in @ manner analogous to the procedure set forth in Scheme |, step B.

5 Alternatively, in Scheme |i, step B’ the compound (1) is fluorinated in a
manner analogous to the procedure described in step B above with DAST to
provide the compound of structure (7). In Scheme Il, step A’ compound (7) is
converted to the compound of formula 1b in 2 manner analogous to the
procedure described in step A above.

. 10
Scheme Il
1 ?Hﬁi Step A ; ?H};I 9 -
R-—~C|J-(‘3—NH2 H—CE—(I')—ﬁ—C—H—R
R® R® 0=C=N-R? R R -
(1} (8) (9)
StepB' Step B
. TR . StepA 5 e N
R—C-C-NH, R—C~C-N-C-N-R
R® R 0=C=N-R® Rt N
(10) (8) formula lc

in Scheme i, step A urea (9) is prepared from compound (1) under
standard urea forming conditions well known to one of ordinary skill in the art.
15  For examples of standard urea forming conditions see J. March, "Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure,” 2" Edition, McGraw
Hill Inc., (1977) page 823, and T.W Green, "Protective Groups in Organic
Synthesis,” John Wiley & Sons, Inc. (1981) pages 248-48.
More specifically, for example, a compound (1) is dissolved in a suitable
20  organic solvent, such as methylene chioride, and the solution is treated with
about 1.1 equivalents of an isocyanate (8). The reaction can be performed at a
temperature of about -10°C to about 50°C for about 2 hours to about 12 hours to
provide the urea (9). The urea (9) can be isolated and purified by techniques
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well known in the art, such as extraction techniques and chromatography. For
example, the reaction is diluted with a suitable organic solvent, such as'
méthyiene chloride, rinsed with water, brine, dried over anhydrous sodium
sulfate, filtered and concentrated under vacuum. The crude product can then be
purified by flash chromatography on silica gel with a suitable eluent, such ethyl
acetate/hexanes to provide the purified urea (9).

In Scheme 11, step B urea (9) is converted to the compound of formula Ic
in a manner analogous to the procedure set forth in Scheme |, step B.

Alternatively, in Scheme {ll, step B’ the compound (1) is fluorinated in a
manner analogous to the procedure described in step B above with DAST to

“provide the compound of structure (10). In Scheme ill, step A’ compound (10) is

converted to the compound of formula Ic in @ manner analogous to the procedure
described in step A above.

The compounds of formula | in which R1 represents a 4-bromophenyl
group, a 4-iodophenyl group or a 4-(triflate)phenyl group may convenientiy be

- converted into other compounds of formula | in which R represents another 4-

substituted phenyl group under conditions well known in the art, such as by
reaction with an appropriate boronic acid derivative, for example, a
benzeneboronic acid derivative. See for example, International Publication
Number WO 98/33496, published August 6, 1998, the disclosure of which is
hereby incorporated by reference. More specifically, the reaction is conveniently
performed in the presence of a tetrakis (triarylphosphine)palladium(0) catalyst,
such as tetrakis (triphenylphosphine)paltadium({0) and a base such as potassium
carbonate. Convenient solvents for the reaction include aromatic hydrocarbons,
such as toluene. The temperature at which the reaction is conducted is
conveniently in the range of from 0 to 150°C, preferably 75 to 120°C. Bis aromatic
intermediates useful in the preparation of compounds of formuta | may be
prepared by reacting a bromoaromatic or bromoheteroaromatic compound with an
aromatic or heteroaromatic boronic acid in an analogous manner.

Alternatively, the coupling reaction may be carried out using pailadium .
diacetate with a suitable drganic solvent, such as n-propanol or acetone. See for
example, Organic Synthesis 1998, 75, 61; Goodson, F. E.; Wallow, T. |.; Novak,
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B. M. and Organic Synthesis 1998, 75, 53; Huff, B. E.; Koenig, T. M.; Mitchell, D.;
Staszak, M. A. wherein analogous coupling conditions are employed.

The boronic acid derivative used as a starting material may be prepared by
reacting a trialkyl borate, such as triisopropy! borate with an appropriate
5 organolithium compound at reduced temperature. For example, 2-fluoro-
benzeneboronic acid may be prepared by reacting 2-fluorobromobenzene with
butyllithium in tetrahydrofuran at about -78°C to afford 2-fluorophenyt lithium, and
then reacting this organoclithium compound with triisopropy! borate. This is
followed by hydrolysis with agqueous HCI.

. 10 Alternatively, the compounds of formula 1 in which F!1 represents a 4-
bromopheny! group may be converted to a 4-(trimethylstannyl)phenyl or 4-(tri-n-
butylstannyl)phenyl group by treatment of the corresponding bromide with a
palladium(0) catalyst, such as tetrakis(triphenylphosphine)-palladium(0) and
hexaalkyldistannane, where the alkyl group is methyl or n-butyl, in an aprotic

15  solvent such as toluene in the presence of a tertiary amine base such as triethyi-
“amine, at temperatures ranging from 80 to 140°C, preferably from 90 to 110°C.

The compounds of formula | in which R represents a 4-(tri-n-
butylstannyl)pheny! group may then be reacted with an aryl- or
heteroarylbromide, such as 2-bromothiophene-5-carboxaldehyde, or an aryl- or

20 heteroaryliodide, or an aryl- or heteroaryltrifiate, in the presence of a paltadium(0)
catalyst, such as tetrakis(triphenylphosphine)palladium(0), or a palladium(ll)
catalyst, such as bis(triphenylphosphine)-palladium(ll) dichloride, in an aprotic
salvent, such as dioxane, at temperatures ranging from 80 to 140°C, preferably
from 90 to 110°C, to afford the corresponding 4-(aryl)phenyl or 4-

.25 (heteroaryl)phenyl substituted compound.

The compounds of formula | in which R represents a 4-bromophenyl

group may be converted into other compounds of formula | in which R!
represents a 4-substituted alkyl- or cycloalkylphenyl group, such as 4-
cyclopentylphenyl by treatment'of the corresponding bromide with an appropriate

30 alkyl- or cycloalkyl Grignard reagent, such as cyclopentyl-magnesium bromide, in
the presence of a palladium(}l) catalyst, such as [1,1'-
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' bis(diphenyiphosphino)ferrocenej-dichloropaliadium(Il){PdCl2(dppf)), iﬁ an
~ aprotic solvent, such aé diethyl ether at temperatures ranging from -78°C to
- 25°C.

The compounds of formula | in which Fi1 represents a 4-bromophenyl
S group may be converted into a 4-substituted
carboxyaldehydephenyl(formylphenyl) group by reaction of the corresponding
bromide with the carbon monoxide gas which is bubbled into the reaction under
atmospheric pressure in the presence of a palladium(ll) catalyst, such as
bis(triphenyl-phosphine)palladium(ll) dichioride and sodium formate in an aprotic

10  solvent, such as dimethylformamide at temperatures ranging from 70 to 110°C,
preferably at 90°C.
The compounds of formula | in which R! represents a 4-hydroxyphenyl

group may be converted into other compounds of formula ! in which R
-represents an alkoxy group by treatment of the corresponding hydroxyphenyl
- 15 group with an appropriate alkylhalide such as benzyibromide in the presence of
sodium hydride in an aprotic solvent such as dimethylformamide at temperatures

ranging from 25 to 100°C, preferably from 50 to 90°C.
The compoundé of structure (1a) can be prepared following the procedure
described in Scheme IV. The reagents and starting materials are readily
20 available to one of ordinary skill in the art. All substituents, unless otherwise
specified are as previbusfy defined.

Scheme IV
o
OTMS OHH
Step A Step B 11
RVILRE - R } CN L R'—C—C-NH,
| R® R* H

(11) (12) . (1a)

TMS = trimethylsilyl
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in Scheme IV, step A the compound of structure (11) is convenrted to the
compound of structure (12) under standard conditions. For example, see
Greeniee and Hangauer, Tetrahedron Lett., 24(42), 4559 (1983). For example,
compound (11) is dissolved in a suitable organic solvent, such as dry
tetrahydrofuran, containing excess 18-crown-8, and excess potassium cyanide.
Ta this mixture at room temperature is added drdpwise about 1.2 equivalents of
cyanotrimethylsilane. The reaction mixture is allowed to stir for about 1 to 4
hours to provide compound (12). Compound (12) is then carried on directly to
step B without isolation.

Alternatively, in Scheme IV, step A, for example, compound (11) is
combined with a catalytic amount of zinc iodide followed by slow addition of
excess trimethylsilyl cyanide with the generation of heat. The resulting solution is
stirred at room temperature under nitrogen for about 8 to 16 hours. The mixture
is then diluted with a suitable organic solvent, such as chioroform, washed with
saturated sodium bicarbonate, water, brine, dried over anhydrous magnesium

~ sulfate, filtered, and concentrated under vacuum to provide compound (12).

In Scheme IV, step B compound (12) is converted to compound of
structure (1a). For example, compound (11) prepared above, still in solution, is
treated with a solution of about 1.4 equivalents of borane in dimethyisulfide. The
reaction mixture is then heated to reflux for about 16 hours and then cooled to
room temperature. The reaction mixture is then cautiously treated with
anhydrous HCI in methanol and allowed to stir for about one hour. The product
(1a) is then isolated and purified using standard techniques and procedures. For
example, the solvent is removed under vacuum and the residue triturated with &
suitable organic solvent, such at methy t-butyl ether and the solid is collected by
filtration. The solid is then suspended in methylene chlorideftetrahydrofuran
mixture (1:2.4) and treated with 1N NaOH until about pH 12.3 is reached. The
phases are separated and the organic phase is rinsed with brine. The organic
phase is then concentrated under vacuum and the residue triturated with diethyl
ether to provide the purified compound (ta). Compound (1a) is then used in
Schemes 1, Il and Il in a manner analogous to the procedures described for
compound (1).
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More specifically, compounds of structure (12’) can be prepared as
disclosed in Scheme V. The reagents and starting materials are readily available
to one of ordinary skili in the art. All substituents, unless otherwise specified are
as previously defined.

Scheme V
P Step A TMS Step B ?H l?
O Oy T ST
O,N R O,N e O,N R* H
(11a) {12a) (1ah

Ih Scheme V, step A, the compound of structure (11a) is converted to the
compound of siructure (12a) in a manner analogous to the procedure described
in Scheme 1V, step A,

In Scheme V, step B, the compound of structure (12a) is converted fo the
compound of structure (1a’) in a manner analogous to the procedure described in
Scheme IV, step B. Compound (1a’) can then be converted to a sulfonamide,

| carbamate or urea in a manner analogous to the procedures described in 7
Schemes |, Il and Ill above. The resulting sulfonamide, carbamate, or urea can
then be fluorinated with DAST in a manner analogous to the procedures set forth
above in Schemes |, 1l and Ill. The resulting fluorinated product possessing a
nitro substituent on the phenyl group can then be hydrogenated under standard
conditions well known to one of ordinary skili in the art to provide the
corresponding amino substituted compound. For example, see J. March,
"Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,” second
edition, 1977, 1968 McGraw-Hill, Inc., pages 1125-1126.

In addition, compounds of structure (1a") can be prepared as disclosed in
Scheme Va. The reagents and starting materials are readily available to one of
ordinary skill in the art. All substituents, unless otherwise spécified' areas
previously defined. |

such
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Scheme Va
9] T™S
—-B\ R _E‘O Re
o}

J Slép B

i
~C—NH
0—B iﬂ E i

3
O
& (1a"

In Scheme Va, step A, the compound of structure (11a’) is converted to
the compound of structure (12a’) in 2 manner analogous to the procedure
described in Scheme IV, step A.

" In Scheme Va, step B, the compound of structure (12a’) is converted to
the compound of structure (1a") in a manner analogous to the procedure
described in Scheme IV, step B. Compound (1a”") can then be converted to a
sulfonamide, carbamate or urea in a manner analogous to the procedures
described in Schemes I, i and Ill above. The resulting sulfonamide, carbamate,
or urea can then be fiuorinated with DAST in a manner analogbus to the
procedures set forth above in Schemes |, I and IIl.

The compounds of formula Id and formula le can be prepared following
the procedure described in Scheme VI. The reagents and starting materials are
readily available to one of ordinary skill in the art. All substituents, unless
otherwise specified are as previously defined.
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In Scheme VI, step A the compound of structure (13) is coupled with

“compound of structure (14) under standard conditions to provide-compound of

structure (15). For example, compound {13) is combined with about 1.5
equivalents of compound (14), about 1.5 equivalents of potassium carbonate,
and about 0.06 equivalents of tetrakis(triphenyt phosphing)palladium(0) in a
suitable solvent or solvent mixture, such as dioxane/water (3:1). The mixture is
then heated at about 100°C for about 18 hours. The reaction is then cooled and
compound (15) is isolated and purified using standard techniques and
procedures, such as extraction techniques and chromatography. For example,
the reaction mixture is extracted with a suitable organic solvent, such as ethyl
acetate, the organic exiracts are combined, washed with water, dried over
anhydrous sodium sulfate, fiitered, and concentrated under vacuum. The crude
material is then purified by chromatography on silica gel with a suitable eluent,
such as hexane/ethyl acetate to provide purified compound {15}.

In Scheme VI, step B, compound (15) is fluorinated under standard
conditions to provide the compound of formula fe. For example, compound (15)
is dissolved in a suitable organic solvent, such as methylene chioride is added to
about one equivalent of DAST at about —78°C with stirring under an atmosphere
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of nitrogen. The reaction is allowed to warm to room temperature and the
compound of formula le is isolated and purified using standard techniques, such

* as extraction techniques and chromatography. For example, the reaction mixture

is diluted with water and a suitabie organic solvent, such as methylene chioride.
The layers are separated and the organic fayer is washed with water, dried over
anhydrous sodium sulfate, filtered and concentrated under vacuum. The crude
material is then purified by chromatography on silica gel with a suitable eluent,
such as hexane/ethyl acetate to provide the purified compound of formula le.

Alternatively, in Scheme VI, step B’ the compound (13) is fluorinated to
provide the compound of fermula id in a manner analogous to the procedure
described above in step B.

In addition, in Scheme VI, step A’ the compound of formula Id is converted
to the compound of formula ie in a manner analogous to the procedure described
above in step A.

More specifically, compounds of formula lg and formula th can be

. prepared as shown in Scheme VII. Reagents and starting materials are readily

available to one of ordinary skill in the art, for example, see International Patent
Application No. PCT/US99/034489, published September 2, 1999, All
substituents, unless otherwise specified, are previously defined.
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Step B
R¥S0,Cl
HP
H
a N i 2 '
R“"&Sl)”ﬁ“(CHg);Q N N—A-R" formula Ih
R° R

In Scheme VI, step A the compound of formula If wherein Q
5 represents a (3-8C)cycloalkyl, an aromatic group, unsubstituted or substituted,

such as phenyl, or a heteroaromatic group, unsubstituted or substituted, R€
represents hydrogen, hydroxy, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, or together
with R" a bond, RP represents hydrogen, hydroxy, or together with R® a bond, q is
an integer 1, 2, 3 or 4, R® represents (1-6C)alkyl, (3-6C)cycloaikyl, fluoro(1-

10 6C)alkyl, chloro(1-6C)alkyl, {2-6C)alkenyl, (1-4C)alkoxy(1-4C)alkyl, phenyl which
is unsubstituted or substituted by halogen, (1-4C)alkyl or (1-4C)alkoxy, (1-
4C)alkylphenyl wherein the phenyl group is unsubstituted or substituted by
halogen, (1-4C)alkyl or (1-4C)alkoxy, and the remaining substituents are defined
as hereinabove, is converted to the amine of formula lg under conditions well

15 knownin the art. For example, compound If is dissolved in a suitable organic
solvent, such as tetrahydrbfuran and heat to reflux. To the refluxing solution is
added about 1.1 equivalents of a borane reagent, such as borane dimethylsulfide
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complex. The reaction mixture is then heated at refiux for about 1 to 2 hours,
cooled to room temperature and then treated with 6N HCI. The reaction is again

heated at reflux for about 1 hour, cooled and the pH is adjusted to about pH 10
with agueous sodium hydroxide. The product, compound lg, is then isolated and
5 purified by standard techniques such as extraction and chromatography.
For example, the reaction mixture is diluted with water and extracted with
a suitable organic solvent, such as dichloromethane. The organic extracts are
combined, dried over anhydrous magnesium sulfate, filtered and concentrated
under vacuum to provide formula Ig.

10 in Scheme VII, step B the compound of formula lg is sulfonylated to
provide the compound of formula Ih under conditions well known in the art. For
example, compound Ig is dissolved in a suitable organic solvent, such as
dichioromethane, followed by addition of about 1.05 equivalents of triethylamine.
The solution is cooled to about 0°C and treated with about 1.05 equivalents of a

15  suitable sulfonyl chloride of formula R*SQ,CI, such as methanesulfonyl chloride.

- The reaction is then allowed to warm to room temperature over 2 hours with
stirring. The product; compound Ih, is then isolated and purified using
techniques well known to one of ordinary skill in the art, such as extraction and
chromatography. _

20 For example, the reaction mixture is then diluted with a suitable organic
solvent, such as dichloromethane and 10% agueous sodium bisulfate. The
organic layer is separated and the aqueous layer is extracted with
dichloromethane. The organic layer and extracts are then combined, dried over
anhydrous sodium sulfate, filtered and concenirated under vacuum to provide

25 compound lh. Compound Ih can then be purified by flash chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane to provide purified
compound |h.

More specifically, compounds of formula lj and formula lk can be prepared
as shown in Scheme Vill. Reagents and starting materials are readily available

30 toone of ordinary skili in the art. All substituents, unless otherwise specified, are
previously defined. |
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In Scheme VI, step A the compound of formula if can be hydrolyzed
under standard conditions to provide the compound of formula lj. For example,
compound If is dissoived in a suitable organic solvent, such as dioxane and
treated with a suitable base, such as sodium hydroxide. The reaction mixture is
then heated at about 100°C for about 24 hours. The reaction mixture is then
cooled to room temperature and acidified with 10% sodium bisulfate. Compound
lj is then isolated and purified by techniques well known in the art, such as
extraction and chromatography.

For example, the reaction mixture is extracted with a suitable organic
solvent, such as ethyl acetate, the organic extracts are combined, dried over
anhydrous magnesium sulfate, filtered and concentrated under vacuum to
provide compound lj. Compound lj can be purified by flash chromatography on
silica gel with a suitable eiuent, such as methanol/chloroform.

to
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In Scheme VIili, step B the compound of formula |j can be esterified
under conditions well known in the art to provide the compound of formula Ik.

* For example, compound lj is dissolved in a suitable organic solvent of formula

R*®OH, wherein R* represents (1-6C)alkyl, (3-6C)cycloalkyl, fluoro{1-6C)alky!,
chioro(1-6C)alkyl, (2-6C)alkenyl, (1-4C)alkoxy(1-4C)alkyl, phenyl which is
unsubstituted or substituted by halogen, (1-4C)alkyl or {1-4C)alkoxy, (1-
4C)alkylphenyl wherein the phenyl group is unsubstituted or substituted by
halogen, (1-4C)alkyl or (1-4C)alkoxy, such as ethanol and HCI gas is bubbled
through the solution until the mixture is saturated. The reaction mixture is then
heated at 60°C for about 24 hours, then cooled to room temperature and
concentrated under vacuum. Additional ethanol is added to the residue and the
mixture is again concentrated under vacuum to provide the ethyl ester of
compound Ik. Compound Ik can be then be purified by flash chromatography on
silica gel with a suitable eluent, such ethy! acetate/hexane.

More specifically, compounds of formula Im can be prepared as shown in

- Scheme IX. Reagents and starting materials are readily availabie to one of

ordinary skill in the art. Ali substituents, unless otherwise specified, are
previously defined.

Scheme X
RP
F H
HO,C~(CH,)-Q N—A—R?  formula i]
RC Ra Rb H
Step A
R31R%2NH

B8 .
. F H
R31R32N—§ 2
2l ~(CH)-7Q H A—R formula Im
R R R
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In Scheme IX, step A compound lj is readily converted to the amide

of formula Im under conditions well known in the art. For example, compound i
is dissolved in a suitable organic solvent, such as tetrahydrofuran and treated
with an excess of thionyl chloride. The reaction mixture is stirred at room
temperature for about 16 hours and then concentrated under vacuum. The
residue is then dissolved in a suitable organic solvent, such as methylene
chioride. The solution is added to a solution of one equivalent of a suitable
amine of formula R*'R*NH, wherein R*' and R* independently represent (1-
4C)alkyl or together with the nitrogen atom to which they are attached form an
azetidinyl, pyrrolidinyl, piperidinyl, morpholino, piperazinyl, hexahydroézepinyl or
octahydroazacinyl group, such as dimethylamine in dichloromethane with stirring.
The mixture is stirred for about 2 hours at about 0°C and then 10% agueous
sodium bisulfate is added. Compound Im is then isolated and purified by
technigues well known in the art, such as extraction and flash chromatography.

For example, the reaction mixture is then extracted with a suitable organic

- solvent, such as methylene chioride, the organic extracts are combined, dried

over anhydfous sodium suifate, filtered and concentrated under vacuum to
provide compound Im. This can then be purified by flash chromatography on
sitica gel with a suitable eluent, such as ethy! acetate/hexane to provide the
purified compound Im. '

Compounds of formula In can be prepared as shown in Scheme X.
Reagents and starting materials are readily available to one of ordinary skill in the
art. All substituents, unless otherwise specified, are previously defined.



10 I n the mammal i an centr al

10

15

20

nervous system (CNS), the transm ssion of

30 January 2004
WO 00/66546 PCT/US00/08734
41-
Scheme X
HH OH H @] 3
1 ? 1 "Step A X L I A
H"———?—C—NH?_ = R C—(lt—“N-“S—*N\
a lb |a b H ” R4
R® R R R O
6] (16)
Step B' Step B
F H F H O 3
1 | sepA | | || AR
R~—C—C—NH, =~ R ?——C!)*ﬁ—iS—N\
4
Ha Rb 1:‘a RI:l 0 R
(17)

) _ _ formula In
In Scheme X, step A, the compound of structure (1) is combined with a

" compound of formula CISONR°R* under standard conditions to provide the

compound of structure (16). For example, compound (1) is dissolved in a
suitable organic solvent, such as tetrahydrofuran and treated with about one
equivalent of a suitable base, such as DBU at about 0°C. The solution is then
treated with about one equivalent of a compound of formula CISO.NR°R*. The
reaction is then allowed to warm to room temperature and stirred for about 4 to
16 hours. The reaction is then concentrated under vacuum to provide the crude
product {16) which can then be purified by chromatography on silica gel with a
suitable eluent, such as ethyl acetate/hexane. _

In Scheme X, step B, compound (16) is converted to the compound of
formula In in a manner analogous to the procedure set forth in Scheme |, step B.

Alternatively, in Scheme X, step B’ the compound (1) is fiuorinated in a
manner analogous to the procedure described in Scheme |, step B with DAST to
provide the compound of structure (17). In Scheme X, step A’ compound (17) is
converted to the compound of formula In in a manner analogous to the
procedure described above in step A.
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Compounds of formula Ip can be prepared as shown in Scheme X.
Reagents and starting materials are readily available to one of ordinary skill in the
- art. Al substituents, unless otherwise specified, are previously defined.

Scheme X

OH H OH H

L , StepA ||
(ID—CIJ—NHAR _— C——?—NHARZ

HO R® R® R™—0 l-l{a R’

(18) (19)

. Step B

[T
A

Ra"‘_o R® Hb

5 formula ip

In Scheme X, step A, the phenol of structure (18) is alkylated with a
suitable alkylating agent of structure R**-Hal under standard conditions wherein
Hal is Br or Cl, and R* is an unsubstituted or substituted aromatic group, an
unsubstituted or subs_tituted‘heteroaromatic grbup, an unsubstituted or
- 10 substituted (5-8C)cycloalkyl group, (1-16C) alkyl; (2-10C)alkenyl; or (2-

10C)alkynyl to provide the compound of structure {(19). For exémpie, compound
(18) is added to about 6ne equivalent of a suitable base, such as sodium
hydride, in a suitable organic solvent, such as dimethylformamide. The reaction
mixture is stirred for about 30 minutes at room temperature and treated with

15 about one equivalent of a suitable atkylating agent R**-Hal followed by addition
of sodium iodide. The reaction is heated at about 100°C for about 2 hours and
then cooled. The reaction is diluted with water, extracted with a suitable organic
solvent, such as ethyl acetate, the organic extracts are combined, washed with
water, dried over anhydrous sodium sulfate, filtered, and concentrated to proviée

20  crude compound (19). The crude material can be purified by chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane.
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In Scheme X, step B, the compound (19} is fiuorinated in a manner
analogous to the procedure described in Scheme |, step B with DAST 1o provide
the compound of formula Ip.

Compounds of formula Iq can be prepared as shown in Scheme XI.

5 Reagents and starting materials are readily available to one of ordinary skill in the
art. All substituents, unless otherwise specified, are previously defined.

Scheme Xl|
('[)H H OH H
. | , StepA 0 | ]
(|3-—(])-—NHAFI  —— )L ?—?——NHAR
'—I’ HZN , Ha Rb Ralk Ha Rb
(20) (21
lStepB
]
C—C—NHAR?
ali @Ia ?b
R R* R
formula ig

In Scheme XIi, step A, the compound of structure (20) is converted to the

10  amide of structure (21) under standdrd amide coupling conditions well known in
the art. For examplé, the compound (20) is dissolved in a suitable organic
Eolvent, such as methylene chloride, and treated with a catalytic amount of
dimethylaminopyridine (DMAP), about 1.6 equivalents of 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide, and about one equivalent of a

15  suitable acid of formula R*CO.H. R¥™ is an unsubstituted or substituted
aromatic group, an unsubstituted or substituted heteroaromatic group, an
unsubstituted or substituted (5-8C)cycloalkyl group, (1-10C) alkyl; (2-10C)alkenyl;
or (2-10C)alkynyl. The reaction mixture is stirred at room temperature for about
4 to 64 hours and pdured into water. The quenched reaction mixture is then

20 extracted with a suitable organic solvent, such as ethyl acetate, the combined
organic extracts are washed with water, dried over anhydrous sodium suffate,
filtered, and concentrated under vacuum to provide crude (21). The crude
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material can be purified by chromatography on silica gel with a suitabie eluent,
such as ethyl acetate/hexane.

Alternatively, in Step A, compound 20 is dissolved in a suitable organic
solvent, such as tetrahydrofuran with about 1.2 equivalents of triethylamine
added. The solution is then treated dropwise with about one equivalent of an
acid chioride of formula R*™COC!. R** is an unsubstituted or substituted
aromatic group, an unsubstituted or substituted heteroaromatic group, an
unsubstituted or substituted (S-BCjcycloaIkyl group, (1-10C) alkyl; (2-10C)alkenyl;
or (2-10C}alkynyl. The reaction mixture is stirred at room temperature for about
2 to 24 hours and poured into water. The quenched reaction mixture is then
extracted with a suitable organic solvent, such as ethyl acetate, the combined
organic extracts are washed with water, dried over anhydrous sodium sulfate,
filtered, and concentrated under vacuum to provide crude (21). The crude
material can be purified by chromatography on silica gel with a suitable eluent,
such as 'ethyl acetate/hexane.

In Scheme X!I, step B, the compound (21) is fluorinated in.a manner
analogous to the procedure described in Scheme |, step B with DAST to provide
the compound of formulia Iq.

The ability of compounds of formula | fo potentiate glutamate receptor-
mediated response may be determined using fluorescent calcium indicator dyes
{Molecular Probes, Eugene, Oregon, Fluo-3) and by measuring glutamate-
evoked efflux of calcium into GluR4 transfected HEK293 cells, as described in
more detail below.

In one test, 96 well plates containing confluent monolayers of HEK 293
cells stably expressing human GluR4B (obtained as described in European
Patent Application Publication Number EP-A1-58391 7) are prepared. The tissue
culture medium in the wells is then discarded, and the wells are each washed
once with 200 4 of buffer (glucose, 10mM, sodium chloride, 138mM, magnesium
chloride, 1mM, potassium chloride, 5SmM, calcium chioride, 5mM, N-[2-
hydroxyethyl}-piperazine-N-[2-ethanesulfonic acid), 10mM,-to pH 7.1107.3). The
plates are then incubated for 60 minutes in the dark with 20 uM Fluo3-AM dye
(obtained from Molecular Probes Inc., Eugene, Oregon) in buffer in each well.
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After the incubation, each well is washed once with 100 i buffer, 200 ul of buffer
is added and the plates are incubated for 30 minutes.

' Solutions for use in the test are also prepared as follows. 30 HuM, 10 M, 3
#M and 1 M dilutions of test éompound are prepared using buffer from a 10 mM
solution of test compound in DMSO. 100 uM cyclothiazide solution is prepared
by adding 3 ul of 100 mM cyclothiazide to 3 ml of buffer. Control buffer solution
is prepared by adding 1.5 g} DMSO to 498.5 ui of buffer.

Each test is then performed as follows. 200 ul of control buffer in each
well is discarded and replaced with 45 ,ul_of control buffer solution. A baseline
fluorescent measurement is taken using a FLUOROSKAN It fluorimeter
(Obtained from Labsystems, Needham Heights, MA, USA, a Division of Life
Sciences Intefnational Pic). The buffer is then removed and replaced with 45 !
of buffer and 45 ul of test compound in buffer in appropriate wells, A second
fluorescent reading is taken after 5 minutes incubation. 15 ul of 400 HM
glutamate solution is then added to each well (final glutamate concentration 100

. M), and a third reading is taken. The activities of test compounds and

cyclothiazide solutions are determined by subtracting the second from the third
reading (fluorescence due to addition of glutamate in the presence or absence of
test compound or cyclothiazide) and are expressed relative to enhance
fluorescence produced by 1b0 UM cyclothiazide.

In another test, HEK293 cells stably expressing human GluR4 (obtained
as described in European Patent Application Publication No. EP-A1 -0583917)
are used in the electrophysiological characterization of AMPA receptor
potentiators. The extraceflular' recording solution contains (in mM): 140 NaCl, 5
KCI, 10 HEPES, 1 MgClz, 2 CaCl,, 10 glucose, pH = 7.4 with NaOH, 295 mOsm
kg-1. The intraceliular recording solution contains (in mM): 140 CsCl, 1 MgCiy,
10 HEPES, (N-[2-hydroxyethyl]piperazine-N1-[2-ethanesulfonic acid]) 10 EGTA
(ethylené-bis(oxyethyiene-nitrilo)tetraacetic acid), pH = 7.2 with CsOH, 295
mOsm kg-1. With these solutions, recording pipettes have a resistance of 2-3
M. Using the whole-cell voltage clamp technique (Hamill et al.(1981)Piligers
Arch., 391: 85-100), cells are voltage-clamped at -60mV and control current
responses to 1 mM glutamate are evoked. Responses to 1 mM giutamate are
then determined in the presence of test compound. Compounds are deemed

in the CNS, nediates the major excitatory pat hway
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active in this test if, at a test concentration of 10 4M or less, they produce a
greater than 10% increase in the value of the current evoked by 1 mM glutamate.
in order to determine the potency of test compounds, the concentration of
the test compound, both in the bathing solution and co-applied with glutamate, is
increased in half log units until the maximum effect was seen. Data collected in
this manner are fit to the Hill equation, yielding an ECs¢ value, indicative of the
potency of the test compound. Reversibility of test compound activity is
determined by assessing control glutamate 1mM responses. Once the control
responses to the glutamate challenge are re-established, the potentiation of
these responses by 100 uM cyclothiazide is determined by its inclusion in both
the bathing solution and the glutamate-containing solution. In this manner, the
efficacy of the test compound relative to that of cyciothiazide can be determined.
According to another aspect, the present invention provides a
pharmaceutical composition, which comprises a compound of formula | or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

- diluent or carrier.

The pharmaceutical compositions are prepared by known procedures
using well-known and readily available ingredients. In making the compositions
of the present invention, the active ingredient will usuaily be mixed with a carrier,
or diluted by a carrier, or enélosed within a carrier, and may be in the form of a
capsule, sachet, paper, or other container. When the carrier serves as a diluent,
it may be a solid, semi-solid, or liquid material which acts as a vehicle, excipient,
or medium for the active ingredient. The compositions can be in the form of
tablets, pills, powders, fozenges, sachets, cachets, elixirs, suspensions,
emuisions, solutions, syrups, aerosols, ointments containing, for example, up to
10% by weight of active compound, soft and hard gelatin capsules,
suppositories, starile injectable solutions, and sterile packaged powders.

Some examples of suitable carriers, excipients, and diluents include
lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum, acacia, calcium
phosphate, alginates, tragcanth, gelatin, calcium silicate, micro-crystalline
cellulose, polyvinylpyrrofidone, celiulose, water syrup, methyl ceflulose, methyi
and propyl hydroxybenzoates, talc, magnesium stearate, and mineral oil. The

formulations can additionally include lubricating agents, wetting agents,
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emulsifying and suspending agents, preserving agents, sweetening agents, or
flavoring agents. Compositions of the invention may be formulated so as to
provide quick, sustained, or delayed release of the active ingredient after
administration to the patient by employing procedures well known in the art.

5 The compositions are preferably formulated in a unit dosage form, each
dosage containing from about 1 mg to about 500 mg, more preferably about 5
mg to about 300 mg (for example 25 mg) of the active ingredient. The term “unit
dosage form" refers to a physically discrete unit suitable as unitary dosages for
human subjects and other mammals, each unit containing a predetermined

10  quantity of active material caiculated to produce the desired therapeutic effect, in
association with a suitable pharmaceutical carrier, diluent, or excipient. The
following formulation examples are illustrative only and are not intended to limit
the scope of the invention in any way.
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Formulation 1
Hard gelatin capsules are prepared using the following ingredients:

Quantify {mg/capsule)
Active Ingredient 250
Starch, dried 200
Magnesium Stearate 10
Total 460
- 5 The above ingredients are mixed and filled into hard getatin capsules in

460 mg quantities.

Formulation 2
Tablets each containing 60 mg of active ingredient are made as follows:

_ Quantity {mg/tablet)
Active Ingredient 60 -
Starch 45
Microcrystalline Cellulose 35
Polyvinylpyrrolidone 4
Sodium Carboxymethyl Starch 4.5
Magnesium Stearate 0.5
Talc 1
Total ' _ 150

10 .
The active ingredient, starch, and cellulose are passed through a No. 45

mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is
mixed with the resultant powders which are then passed through a No. 14 mesh
U.S. sieve. The granules so produced are dried at 50°C and passed through a

15 No. 18 mesh U.S. sieve. The sodium carboxymethy! starch, magnesium
stearate, and talc, previously passed through a No. 80 mesh U.S. sieve, are then
added to the granules which, after mixing, are compressed on a tablet machine
1o yield tablets each weighi.ng 150 mg.
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As used herein the term "patient” refers to a mammal, such as a mouse,
guinea pig, rat, dog or human. It is understood that the preferred patient is a
human.
As used herein, the terms “treating” or “to treat” each mean o alleviate
5 symptoms, eliminate the causation either on a temporary or permanent basis, or
to prevent or slow the appearance of symptoms of the named disorder. As such,
the methods of this invention encompass both therapeutic and prophylactic
administration.
 As used herein, the term “effective amount” refers to the amount of a
10 compound of formula | which is effective, upon single or muitiple dose
| administration to a patient, in treating the patient suffering from the named
disorder.
An effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of known technigues and by
15 observing results obtained under analogous circumstances. In determining the
. effective amount or dose, a number of factors are considered by the attending
diagnostician, including, but not limited to: the species of mamrhal; its size, age,
and general health; the specific disease or disorder involved; the degree of or
involvement or the severity of the disease or disorder; the responée of the
20 individual patient; the particular compound administered; the mode of
administration; the bioavailability characteristics of the preparation administered;
the dose regimen selected; the use of concomitant medication; and other
relevant circumstances.
The compounds can be administered by a variety of routes including oral,
25 rectal, transdermal, subcutaneous, intravenous, intramuscular, bucal or
intranasal routes. Alternatively, the compound may be administered by
continuous infusion. A typical daily dose will contain from about 0.01 mg/kg to
about 100 mg/kg of the active compound of this invention. Preferably, daily
doses will be about 0.05 mg/kg to about 50 mg/kg, more preferably from about
30 0.1 mg/kg to about 25 mg/kg.
The following examples and preparations represent typical syntheses of
the compounds of formula | as described generally above. These examples are
illustrative only and are not intended to limit the invention in any way. The
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reagents and starting materials are readily available to one of ordinary skill in the
 art. As used herein, the following terms have the meanings indicated: "'eq“

refers to equivalents; "g" refers to grams; "mg" refers to milligrams; "L" refers to

liters; "mL" refers to milliliters; "uL" refers to microliters; "mol" refers to moles;

5 "mmo!” refers to millimoles; "psi" refers to pounds per square inch; "min" refers
to minutes; "h" or “hr” refers to hours; "°C" refers to degrees Celsius; "TLC" refers
to thin fayer chromatography; "HPLC" refers to high performance liquid
chromatography; "Ry" refers to retention factor; "Ry" refers to retention time:

_ "8"refers to part per million down-field from tetramethylsilane; "THF" refers to
ey 10  tetrahydrofuran; "DMF" refers to N,N-dimethylformamide; "DMSO" refers to
~ methyl sulfoxide; "LDA" refers to lithium diisopropylamide; "EtOAc" refers to ethyl
acetate; "aq’ refers to aqueous; "iPrOAc” refers to isopropy! acetate; “methyl
DAST" refers to dimethylaminosulfur trifluoride, “DAST” refers to
diethylaminosulfur trifluoride, “DBU" refers to 1,8-diazabicyclo[5.4.0Jundec-7-ene;
15 and "RT" refers to room temperature.
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Example 1
Preparation of [2-fluorc-2-(4-iodophenyl)propyli[{methylethylsulfonyllamine.
N~5—
0 CHs
|
5 Preparation of 1-amino-2-(4-icdophenylipropan-2-o!.
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|
Scheme [V, Stép A: The trimethylsilyi-protected cyanohydrin derivative of

4-iodoacetophenone was prepared in situ following generally the method
disclosed by Greenlee and Hangauer, Tetrahedron Lett,, 24(42), 4559 (1983).

. Accordingly, cyanotrimethylsitane (21.4 g, 0.216 mol) was added dropwise over 5 -

minutes to a dry, room temperature solution containing 4-iodoacetophenone
(44.3 g, 0.180 mol), 18-crown-6 (1.6 g, 6.1 mmoles) and KCN (1.17g, 0.018 mol)
in THF (100 mL). The resulting solution was allowed to stirfor2.5 h. TLC
analysis (3.7 EtOAc / Hexanés) showed consumption of starting acetophenone.
Scheme IV, step B: A 10M solution of borane in dimethylsulfide (25 mL,
0.25 mol} was added rapidly to the reaction solution and the resulting mixture
was heated at reflux for 16 h. The mixture was cooled to room temperature and
anhydrous 10% (by wt) HCl in methanol was added slowly over 1 h (GAS
EVOLUTION); The solution was allowed to stir for an additional hour, and was
concentrated under reduced pressure to give the crude title compound as white
solid and as the hydrochioride salt. This salt was triturated with methyl t-butyl
ether and filtered. The free base was prepared by adding 1N NaOH to a
suspension of the HCI salt in CHzCl, (150 mL) and THF (350 mL) until pH 12.3
was reached. The phases were separated and the organic phase was washed
with brine (25 mL). The organic phase containing the free amine was
concentrated under reduced pressure and the resulting solids were triturated with
diethyi ether (30mL) to afford the intermediate title compound (35.6 g, 71 .3%) as
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~ an off-white powder after vacuum drying. 'H NMR (CDs0D, 300 MHz): § 7.68 (d,

2H, J=84),7.24 (d, 2H, J=8.7), 2.78 (m, 2H), 1.46 (s, 3H).

Preparation of [2-hydroxy-2-(4-iodophenypropyl][(methylethysulionyllamine.
H.C OH
3 H O CH,
N-2

\ CH

3

Scheme |, Step A: Into a 250 mL 3 necked flask fitted with a stirrer and
thermometer, was added dropwise 2-propanesulfonyt chioride (1.60 g, 0.011

~mol) to 1-amino-2-(4-iodophenyl)propan-2-ol (2.77 gm, 0.01 mol) in 125 mL

CH:Cl, while stirring at 0°C under nitrogen. The reaction was then allowed to
warm to room temperature and stirred overnight at this temperature. In the
morning, the mixture was poured into H,O and the layers were separated. The
organic layer was washed once with Hp0, dried over anhydrous Na,SO,, filtered,

.and concentrated under reduced vacuum . The resulting semi-solid was purified

via silica gel chromatography employing the Prep. LC-2000 and eluting with a
solvent of Hexane/EtOAc 3:1 to provide the intermediate title compound (744 mg,
19%) as a solid material. FDMS 382 {M*).

Analysis for C1oH1gNO3 S I:

Theory: C, 37.61 H,4.73 N, 3.65

Found: C, 38.08 H,4.26 N, 3.55

Alternative preparation of title compound.

Scheme |, step A: In a 250 mL-3 neck flask fitted with a stirrer and
thermometer, 2.10 g. of propanesulfonyl chloride was added dropwise to 2.77 g.
of 1-amino-2-(4-iodophenyl)propan-2-ol and 2.30 g. of DBU in CH=Cl, (150 mL)
while stirring at 0°C under a nitrogen atmosphere. The reaction was allowed to
warm to rcom temperature and stirred overnight at this temperature. In the
morning, the reaction was diluted with CH,Cl, (100 mL) and the organic layer
was washed two times with Hz0, dried over anhydrous NaySO,, filtered, and

concentrated under reduced vacuum to yield a viscous oil. This material was
purified via silica gel chrbmatography employing the Chromatotron, using a 4000
micron rotor and eluting with a solvent of methylene chioride/methanol 19:1 to
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yield the intermediate title compound (1.0 g, 31%) as a viscous oil. lon spray
M.S. 382 (M* - 1).

Preparation of final title compound.

Scheme |, Step B: Into a 10 mL single neck flask, a solution of [2-hydroxy-2-
(4-iodophenyl)propylji(methylethyl)sulfonyllamine (158 mg, 0.41 mmol) in 1.7 mL
CH:Cl, was added syringe wise slowly to a solution of DAST (66 mg, 0.41 mmol} in
0.3 mL CH2Cl; while stirring at -78°C under nitrogen. The reaction was then allowed
to warm to room temperature and the mixture was diluted with H,O and CH,Cl,. The
layers were separated and the organic layer was washed twice with H.0, dried over
anhydrous Na;SO,, filtered, and concentrated under reduced vacuum to provide the
final title compound (113 mg) as a solid. lon spray M.S. 384 (M*-1).

Additional preparation of final title compound. _
Scheme |, step B: Into a 100 mL. 3-neck ftask fitted with a stirrer and
thermometer, 1.0 g. of [2-hydroxy-2-(4-

‘ iodophenyi)propyi]{(methylethyl)suIfonyl}amine in GH,Clz (15 mL) was added
dropwise to 0.3 mL DAST in CH,CL; (10 mL) while stirring at ~78°C under a
nitrogen atmosphere. Reaction was allowed to warm to room temperature and
diluted with CH.Cl, (50 mL).” This organic layer was washed with H,Q, dried over
anhydrous NazSO,, filtered, and concentrated under reduced vacuum to yield an
oil. This material was purified via silica gel chromatography erhp!oying the
Chromatotron and us_ihg a 4000 micron rotor while eluting with a gradient solvent
of hexane/ethyl acetate 9:1 to hexane/ethyl acetate 3:1 to yield the final title
compound (0.906 g) as a white solid. lon spray M.S. 384 (M* - 1).

Analysis for C12H7NO,SFI:
Theory: C,37.42 H,4.44 N, 3.64
Found: C,37.27 H,4.33 N, 3.61

~ Example 1a

Preparation of (+)-r2-ﬂuoro—2-§4-iodoghenyl)grogylﬂ(methylethyi)sulfonyllamine

and (-}-[2-fluoro-2-(4-iodophenylpropyil[{methylethvlsulfonyllamine.

[2—ﬂuoro-2-(4-iodop'henyl)propyl][(methylethyl)suifonyl]amine (2.0g,
prepared in example 1) was dissolved into 3A ethanol (30 mL) and was further
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diluted with heptane (20 mL). [As used herein the term “3A ethanol" refers to
ethanol containing 5% methanol.] The mixture was agitated via ulirasound to
- torm a clear, coloriess solution. This lot was loaded upon a 8 x 28 cm
preparative Chiralpak AD chromatographic column that was pre-equilibrated with
5 60% 3A ethanol/40% heptane. Eluent flow was 300 mL/min and detection
wavelength was 240 nm. The first eluting substance was (+)-{2-fluoro-2-(4-

iodophenyl)propyl]J[(methylethyl)sulfonyljamine, [a]p = +18.5 (c=1.08, MeOH),
and the subsequent eluting substance was (-)-[2-fluoro-2-(4-
iodophenyl)propyl][(methylethyl)sulfonyljamine, [a]p = -23.5 (c=1.02, MeOH),

e , 10 The above procedure was repeated twice in an analogous manner with [2-fluoro-

2-{4-iodophenyl)propyljf(methylethyl)sulfonyllamine (second run, 3.0 g dissolved
in 50 mL 3A ethanol’heptane, 3:2 and a third run, 2.0 g dissolved in 0.8 g
dissoived in 40 mL 3A ethanol/heptane, 3:2). Thus, in three runs, a total of 5.8 g
of [2-ﬂuoro-2-(4-iodopﬁeny!)propyl][(methylethyI)sulfonyI]amine was resolved into
15 its component enantiomers in the following yields after concentration (in vacuo)
‘of fractions: '
(+)-[2-fluoro-2-(4-iodophenyl)propylj{(methylethyl)sulfonyllamine (2.38 g, 41.0%);
{(--2-fluoro-2-(4-iodophenyi)propylj{{methylethyl)sulfonyl]amine (1.2 g, 20.7%). -

20  Analysis conditions: 0.46 x 35 cm Chiralpak AD 60% ethanol (5% methanol)/40%
Heptane; Flow: 1.0 mL/min, detection wavelength; 240 nm. _

For {+)-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyljamine: R,= 5.4
min, MS (ES+) 384 (M-1).

25 M NMR (CDCl3, 300 MHz): 6 7.78 (d, 2H, J=8.1), 7.09 (d, 2H, J=B.4), 4.27 (1, 1H,
J=6.2), 3.50 (m, 2H), 3.03 (m, 1H), 1.69 (d, 3H, J=22), 1.30 (d, 3H, J=7), 1.27 (d,
3H, J=7).

Analysis for C;2H7FINO,S:
Theory: C 37.41, H4.45, N 3.64.
30 Found; C 37.54, H 4.43, N 3.64.

For (-)}-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyi)sulfonyllamine: R=10.1
min. MS (ES+) 384 (M-1).
'H NMR spectrum identical to that of (+)-{2-fluoro-2-(4-
35 iodophenyl)propyi][(methylethyl)sulfonyllamine.
Analysis for CH_FINO,S: '
Theory: C 37.41, H 4.45, N 3.64,
Found: C 37.56, H 4.43, N 3.59.
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Example 2

. Preparation of [2-fluoro-2-(4-phenylphenybpropyli[(methylethylsulfonyl]amine.

H.C F
3 H(I? CH,

N—ﬁ—(
Sauat

5 Scheme VI, Step A" Into a 10 mL single neck flask was placed [2-fluoro-2-

_(4—,iodophenyl)propyl]{(mefhylethyl)sulfonyl]amine (113 mg, 0.29 mmol, prepared in
example"l), phenyl boric acid (54 mg, 0.44 mmol), potassium carbonate (61 mg,
0.44 mmol), and tetrakis(triphenyl phosphine)Pd(0} (17 mg, 0.02 mmol) in a mixture
of dioxane/water (3:1, 7 mL). The mixture was then heated at 100 °C with stirring

10 for 18 hours. The reaction was then cooled to room temperature and poured into
H=O. The mixture was extracted with EtOAc and the organic layer was washed
twice with Hgb, dried over anhydrous NazSQOy,, filtered, and concentrated under
‘reduced vacuum. The resulting semi-solid was purified via radial chromatography
(Chromatotron, Harrison Research Inc., 840 Moana Court, Palo Alio CA 94306)

15 using a 2000 micron rotor (silica gel) and eluting with a solvent of Hexane/EtOAc
4:1 to provide the title _compdund (33 mg, 34%) as a slowly crystallizing tan oil. lon
spray M.S. 335 (M*+1).

Analysis for CygH2NO,S:
Theory: C,64.45 H,6.61 N, 4.18
20 Found: C,65.50 H,6.46 N, 4.05
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Example 3
Preparation of 4-[4-(1-fluoro-1-methyl-2-

{[{methylethyDsulfonyliaminolethvlphenyllbenzenecarbonitrile.

H.C F
3 HQ CH,

_<
O O CH,
NC O

Preparation of 4-cyanobenzene boronic acid.

B.
NC

A solution of 4-bromobenzonitrile (91 g, 0.50 mole) in THF (1.1 L) was

~ dried in the presence of activated 3 A molecular sieves at room temp. This

solution was filtered and cooled to -100°C. A 1.6 M solution of n-butyllithium in
hexanes (355 mL. 0.567 mol) was added to the cold solution over 15 min while
maintaining the internal temperature between -105 and -93°C. To the resulting
orange reaction mixture was added trimethylborate (81 g, 0.78 mol)} over 3 min,
briefly increasing the reaction temperature to -72°C. The reaction mixture was
recooied to -100°C over 5 minutes and then was allowed to warm slowly to room
temperature over 2.3 h. The reaction mixture was acidified with 4N HC! to pH
2.2, and was diluted with CH.Cl, (200 mL). The aqueous layer was separated
and the organic layer was washed with brine {2 x 200 mL), dried over anhydrous
MgSQ,, filtered, and the solvent removed under reduced pressure to a pale
yellow solid. This solid was additionally purified by dissolution in 1N NaOH and
extraction into CHxCl> / THF (1:1, 2 x 200 mL). The agueous phase was acidified
with 4N HCl to pH 2.2 and was extracted into CH.Cl / THF (1:1, 500 mL). The
combined organic extracts were concentrated to a crude solid (64.6 g) that was
triturated with diethyl ethef {160 mL) and dried under vacuum to afford the
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intermediate title compound (44.0 g, 59.9%) as a white powder. 'H NMR (ds-
acetone, 300 MHz):  8.03 (d, 2H, J=8.1), 7.75 (d, 2H, J = 8.4), 7.54 (s, 2H).

Preparation of 4-[4-(1-hydroxy-1-methyl-2-

5 {[{methylethyl)sulfonyllaminolethyliphenyllbenzenecarbonitriie.

3

S
LSO
NC™

Scheme V], Siep A: Info a 50 mL single neck flask was placed 2-hydroxy-2-

-

(4-iodophenyl)propylll{methylethyl)sulfonyllamine (350 mg, 0.0 mmol, intermediate
prepared in example 1), 4-cyanobenzene boronic acid (206 mg, 1.40 mmol),

10 potassium carbonate (ﬁ 93 mg, 1.40 mmol), and tetrakis(triphenyt
phosphine}palladium(0) (52 mg, 0.045 mmol) in dioxane/water (3:1, 25 mL), and the

" mixture was heated at 100°C with stirring for 18 hours. The reaction was cooled to

room temperature and poured into H.O. The reaction mixture was extracted with
EtOAc and the organic layer was separated and washed twice with H,O, dried over

15 anhydrous NapSQs, filttered, and concentrated under reduced vacuum, The
resuiting semi-solid was purified via radial chromatography (Chromatotroh) using a
4000 micron rotor (silica gel) and eluting with a solvent of Hexane/EtOAc 3:1 to
provide the intermediate title compound (265 mg, 82%) as a solid. lon spray M.S.
357 (M*-1).

20  Analysis for CigH2aN201S:
Theory: C,6366 H,6.18 N, 7.81
Found: C,63.26 H,6.49 N,7.67

Preparation of final title compound.

25 Scheme VI, Step B: Into a 25 mL single neck flask, a solution of 4-[4-(1-
hydroxy-1-methyl-2-{[(methylethyl)sulfonylJamino}ethyl)phenyllbenzenecarbonitrile
(253 mg, 0.70 mmol) in 8 mL CHCl, was added syringe wise slowly to a solution of
DAST (114 mg, 0.71 mmol) in 2 mL CHzCl, while stirring at -78°C under an
atmosphere of nitrogen. The reaction was then allowed to warm to room temperature
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and the mixture was diluted with H;O and CHzCl>. The layers were separated and
the organic layer was washed twice with Hz0, dried over anhydrous NazSQy, filtered,
and concentrated under reduced vacuum to provide the crude titie compound as a
solid. This crude material was then purified via radial chromatography using a 2000
micron rotor (silica gel) and eluting with a solvent of Hexane/EtOAc 3:1 to provide the
title compound (174 mg, 69%) as a white sofid. m.p. 123°126°C lon spray M.S.
359 (M*-1).

Analysis for CigH21NO:SF:
Theory: C,63.31 H,5.87 N,7.77
Found: C,62.72 H,576 N,7.72

Example 4

Preparation of 4-[4-(1-fluoro-1-methyl-2-
{I[{methylethyl)sulfonyllamino}ethyl)phenyllbenzoic acid.

H,C FHO CH

1 3

N-2~
O CHy
O O

HO

Scheme VI, Step A", Into a 50 mL single neck flask [2-fluoro-2-(4-
iodophenyl}propyll{methylethyl)sulfonyijlamine (300 mg, 0.78 mmol, prepared in
exampie 1), 4-carboxybenzene boronic acid (188 mg, 1.13 mmol), potassium
carbonate (156 mg, 1.13 mmol) and tetrakis(triphenyl phosphine)palladium(0) (52
mg, 0.05 mmol) were combined in dioxane/water (30 mL, 3:1). The mixture was
then heated at 100 °C with stirring for 18 hours. The reaction was cooled to
room temperature and poured into H;0. The desired product was extracted with
ethyl acetate and the organic layer was separated, washed twice with H,0, dried
over KoCOj3, and concentrated under reduced vacuum to yield the crude material
(350 mg) as a tan solid. The crude material was purified via silica ge!
chromatography employing the Chromatotron using a 4000 micron rotor and
eluting with a solvent of methylene chloride/methanol 9:1 to yield the titie
compound (91 mg, 31%) as a white solid.
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lon spray M.S. 378 (M*-1)
Example 4a

Preparation of 4-[4-{1-Fluorg-1-methyi-2-
5  {[{methylethyhsulfonyllaminolethyphenyilbenzoic acid (enantiomer 1).
(+)-[2-Fluoro-2-(4-iodophenyl)propylJi(methylethyl}sulfonyllamine (1.00 g,

2.6 mmol, prepared in example 1a), 4-carboxybenzene boronic acid (627 mg, 3.8
mmol), potassium carbonate (620 mg, 3.8 mmol), tetrakis(triphenyl
phosphine}palladium(0) (206 mg, 0.2 mmol) and dioxane/water (112 mL., 3:1)

10 were mixed together in a 250 mL single neck flask and stirred at-80°C for 4
hours. The reaction was cooled to room temperature and poured into 1N HCI
and the desired product was extracted with ethyl acetate. The organic layer was
dried over MgSOQ,, filtered, and concentrated under reduced pressure to yield
1.43 g as a dark oil. This material was purified via silica gel chromatography

15  employing the chromatotron and using a 4000 micron rotor while eluting with a
solvent of methylene chloride/methano! 9:1 to vield the titie compound (355 mg,

© 36%) as a tan solid. lon spray M.S. 378.3 (M*-1). '

Exampie 4b
20  Preparation of 4-[4-(1-Fluoro-1-methyl-2-

{i{(methylethyl)suifonyllamino}ethyl}phenyllbenzoic acid (enantiomer 2).
(—)~[2-Fluoro-2—(4-iodophenyi)propyt][(methylethyl)sulfonyl]arnine (1.00 g,

2.6 mmol, prepared in example 1a), 4-carboxybenzene boronic acid (485 mg, 2.9
mmol), Na,COa/H,0 (4.4 mL, excess), tetrakis(triphenyl phosphine)palladium(0)

25 (206 mg, 0.2 mmol) and dioxane (20 mL) were mixed together in a 50 mL single
neck flask and stirred at 80°C for 4 hours.” The reaction was cocled to room
temperature and poured into 1N HCI and the desired product was extracted with
ethyt acetate. The organic layer was dried over MgSOy, filtered, and
concentrated under reduced pressure to yield 871 mg as a foam. This material

30 was purified via silica gel chroniatography employing the chromatotron and using
a 4000 micron rotor while eluting with a solvent of methylene chloride/methanol
9:1 to yield the title compound (500 mg, 51%) as a tan solid. lon spray M.S.
378.1 (M*-1). '
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| Calculated for: CyoH22NO4S F- H,O :
Theory: C57.41, H6.09, N3.52.
~ Found : C57.20, H5.82, N 3.52.
Example 5

Preparation of {2-[4-(3-aminophenyliphenyll-2-

fluoropropylil{methylethylisulfonyilamine.
H,C F H

Scheme VI, Step A’: Into a 50 mL single neck flask [2-fluoro-2-(4-

iodophenyl)propyl][(methylethyl)sulfonyljamine (200 mg, 0.53 mmol, prepared in

“example 1), 3-aminobenzene boronic acid (188 mg, 0.76 mmol), potassium
carbonate (104 mg, 0.76 mmol) and tetrakis(triphenyl phosphine)paliadium(0) (41
mg, 0.036 mmol) were combined in dioxane/water (20 mL, 3:1). The mixiure was
heated at 100 °C under stirring for 18 hours. The reaction was cooled to room
temperature and poured into Hz0. The desired product was extracted with ethy!
acetate and the organic layer was separated and washed twice with HO, dried
over KxCOs;, and concentrated under reduced vacuum to yield the crude material
(276 mg) as a dark oil. The resulting oil was purified via silica gel
chromatography employing the Chromatotron using a 4000 micron rotor and
eluting with a solvent of Hexane/Ethyl Acetate 1:1 fo yield the title compound
(164 mg, 90%) as a viscous oil. lon spray M.S. 351.4 (M*+1).

Analysis calculated for: Gy Hag N2 02 S F:
Theory: C, 61.69 H, 6.62 N, 7.99
Found: C, 61.53 H, 6.55 N, 8.13

and
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Exampie 6

Preparation of [2-fluoro-2-{4-{3- )
[(methyisulfonyhaminolphenyliphenyhpropylil{methylethysulfonyilamine.

F
HGC H 9 CH3

N~§—<
ot

i
O=?=O

A 50 mL flask fitted with a stirrer and thermometer was charged with DBU
{67 mg, 1.1 eq), {2-[4-(3-aminopheny)phenyl]-2-
fluoropropyl}f{methylethyl}sutfonyilamine (140 mg, 0.44 mmol, prepared in
example 5) and methylene chloride (10 mL) under an atmosphere of nitrogen,
and cooled to 0°C. To this stirring solution was added dropwise chloro-methane

~ sulfonyl chloride (69 mg, 1.5 eq). The reaction was allowed to warm to room

temperature and stirred overnight at this temperature, In the morning, the
mixture was poured into H>O and the layers were separated. The organic layer
was washed once with H2O, dried over anhydrous Na,SQ,, filtered, and
concentrated under réduced vacuum to yield the crude material (192 mg) as a
yellow oil. This crude material was purified via silica gel chromatography
employing the Chromatotron using a 4000 micron rotor and eluting with a
solvent of Methy!ené Chloride/ethyl acetate 9:1 to yield the title compound (50
mg, 29%) as a white foam. lon spray mass spectra 427.1 (M*-1).

Analysis for Cqg Has Nx Q4 S; F:
Theory: C,5325 H, 588 N,6.54
Found: C,5356 H, 6.11 N,8.29
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Example 6a

Preparation of [2-Fluorg-2-(4-{3-
[(methylsulfonyl)aminolphenvl}ohenylpropyill(methviethylsulfonvilamine
{enantiomer 1). '

5 (+)-[2-Fluoro-2-{(4-iodophenyl)propyl][{methylethyl)sulfonyljamine (300 mg,

0.78 mmol, prepared in example 1a), the borate of formula:

(347 mg, 1.5 eq.), potassium carbonate (156 mg, 1.5 eq), tetrakis(triphenyi
10  phosphine}palladium(0) (75 mg, 0.06 mmol) and dioxane/water (36 mL, 3:1) were
mixed together in a 100 mL single neck flask and stirred at 80°C for 4 hours.
The reaction was cooled to room temperature and poured into H.O and the
desired product was extracted with ethyl acetate. The organic iayer was
- backwashed once with HzO, dried over KzCQs3, filtered, and concentrated under
15 reduced pressure to yield 191 mg as a viscous oil. This material was purified via
silica gel chromatography employing the chromatotron and using a 2000 micron
rotor while eluting with a solvent of hexane/ethy! acetate 1:1 to yield the titie
compound (86 mg, 26%) as & white solid. lon spray M.S. 427.1 (M*-1).

Calculated for: C19H25N20482 F-H;O:
20 Theory: C51.08, H6.09, N6.27.
Found: C 51.29, H5.63, N 6.29.
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Example 8b

Preparation of [2-Fluoro-2-{4-{3-
{{methylsulfonyl)laminolphenyliphenyl)propyli[{methylethylisulfonyliamine

(enantiomer 2). '
5 (-)-[2-Fluoro-2-(4-iodophenyl)propylj[(methylethyl)sulfonyi]lamine (483 mg,

1.28 mmol, prepared in example 1a), the borate of formula:

O. _/
/0
(385 mg, 1.30 mmol}, 2.0 M Na,COa/H0 (2.2 mL, excess), tetrakis(iriphenyl
10 phosphine)paliadium(0) (100 mg, 0.09 mmo!) and dioxane (15 mL) were mixed
together in a 50 mL single neck flask and stirred at 80°C overnight. In the
morning the reaction was cooled to room temperature and poured into H,O and
the desired product was extracted with ethyl acetate. The organic layer was
- backwashed once with H;0, dried over Kz:COs, filtered, and concentrated under
15 reduced pfessure to yield 571 mg as a foam. This material was purified via silica
gel chromatography employing the chromatotron and using a 4000 micron rotor
while eluting with a solvent of hexané/ethyl acetate 1:1 to yield the title
compound (294 mg, 56%) as a brown solid. lon spray M.S. 427.3 (M*-1).

Calculated for: CygHasN204S; F- H20:
20 Theory: C51.08, H6.08, N6.27.
Found : ©51.29, H5.63, N6.29.

Example 7
Preparation of [2-fluoro-2-(4-(3-

25 thienyliphenyhpropyll[{methylethyl)sulfonyllamine.

F
H,C H 9 CH,
N—ﬁ—(
O CH,
e

pa—

Scheme VI, Step A’: Into a 50 mL single neck [2-fluoro-2-(4-
30  iodophenyl)propyll[(methyiethyl)sulfonyllamine (150 mg, 0.39 mmol, prepared in
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example 1), thiophene ~3-benzene boronic acid (74 mg, 0.56 mmol), potassium
carbonate (80 mg, 0.56 mmol) and tetrakis(tripheny! phosphine)palladiumn(0) (31
mg, 0.027 mmol) were combined in dioxane/water (15 mL, 3:1). The mixture was
heated at 100 °C under stirring for 18 hours. The reaction was cooled to room
temperature and poured into HO. The desired product was extracted with ethyl
acetate and the organic layer was separated and washed twice with HO, dried
over K2CQOj3, and concentrated under reduced vacuum io yield the crude material
(236 mg) as a dark oil. The resulting oil was purified via silica gel
chromatography employing the Chromatotron using a 4000 micron rotor and
eluting with a solvent of hexane/ethyl acetate 7:3 to yield the title compound (107
mg, 81%) as a white solid. lon spray M.S. 340.0  (M*-1). '

Analysis calculated for: CigHaoNO2S,F:
Theory: C, 56.28 H, 590 N, 4.10
Found: C, 56.24 H, 5.86 N, 3.79.

. Example 8
Preparation of [2-fluoro-2-{4-(3-

pyridyfiphenyl)propvll[{methylethyl)sulfonyllamine.
F
H,C H 9 CH,
N=%

O CH,
Nt
»
N

Scheme VI, Sfep A’ [2-fluoro-2-(4-
iodophenyf)propyl}[(methylethyl)sulfonyljamine (200 mg, 0.52 mmol, prepared in
example 1), pyridyl boronic acid (93 mg, 0.76 mmol}, pbtassium carbonate (104
mg, 0.76 mmol), tetrakis(triphenyl phosphine)paliadium(0) {41 mg, 0.036 mmol),
and dioxane/water (20 mL, 3:1) were mixed together in a 100 mL single neck
flask and stirred at 90°C over night. In the morning, the reaction was cooled to
room temperature and poured into HzO, and the desired product was extracted
with ethyl acetate. The organic layer was backwashed once with H.0O, dried over
KzCOa; fitered, and concentrated under reduced pressure to yield 235 mg. of a
viscous oil. This material was purified via silica gel chromatography employing
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the Chromatotron and using a 4000 micron rotor while eluting with a solvent of
methylene chloride/ethy! acetate 1:1 to yield the title compound (126 mg, 72%)
as a semi-solid. lon spray M.S. 337.2 (M* + 1).

Calculated for Ci7Hz1N2O5SF:
Theory: C 60.69, H6.29, N 8,33,
Found: C60.86, H6.17, N 7.99.

Example 9
Preparation of 2-{4-[4-(1-fluoro-1-methyl-2-

{I{ methylethvl)sulfonyllamino}ethylphenyliphenyliethanenitrite.

F
NG O

3
N-8—(
0 CH,;

Scheme Vi, step A': [2-fluoro-2-(4-
iodophenyl)propyl][{methylethyl}sulfonyljamine {500 mg, 1.3 mmol, prepared in

- example 1), 4-phenylacetonitrile boronic acid (193 mg, 1.4 mmol}, potassium

carbonate (193 mg, 1.4 mmod), tetrakis(triphenyl phosphine)palladium(0) (75 mg,
0.65 mmol), dioxane/water (30 mL, 3:1) were mixed together in a 100 mL single
neck flask and stirred at 90°C over night. In the morning, the reaction was
cooled to room temperature'and poured into H;O and the desired product was
extracted with ethyl acetate. The organic layer was backwashed once with H.0,
dried over KoCOs, and concentrated under reduced pressure fo yield a viscous
oil. This material was purified via silica gel chromatography employing the

- Chromatotron and using a 2000 micron rotor while eluting with a solvent of

hexane/ethyl acetate 7:3 to yield the titlte compound (143 mg, 30%) as a yellow
solid. Material was recrystallized from ethyl acetate-hexane 1:1. M.P. 155°-
157°C. lon spray M.S. 373 (M* - 1),

Calculated for CaonaNzOzSFZ -
Theory: C64.15, H6.19, N 7.48.
Found : C 63.91, H5.96, N 7.37.
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Example 10

Preparation of 4-[4-(1 '-flubro—1 -methyl-2-

methylethyl)sulfonyllaminolethyliphenylibenzaldehyde.

HC F CH,
CH,
Preparation of 4{4-(1-hydroxy-1-methyl-2-
{[{methviethyl)sulfonyllamino}ethyl)phenyllbenzaldehyde.
OH
HSC H 9 . CH3
N=%
SRR

.H

0
Scheme VI, step A: [2-hydroxy-2-(4-

iodophenyl)propyl][(methylethyl)sulfonyl]Jamine (1.05 g, 2.7 mmol, intermediate
prepared in example 1), 4-fbrmylphenyl boronic acid (564 mg, 3.5 mmol),
potassium carbonate (483 mg, 3.5 mmol), tetrakis(triphenyl
phosphine)palladium(0) (162 mg, 1.4 mmol), and dioxane/water (60 mL, 3:1)
were mixed together in a 250 mL single neck flask and stirred at 20°C over night.
In the morning, the reaction was cooled to room temperature and poured into
H20 and the desired product was extracted with ethyt acetate. The organic layer
was backwashed once with HpO, dried over K;COs, and concentrated under
reduced pressure o yield a viscous oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to vield the title
compound as a pale yellow solid. This material was recrystallized from ethyl
acetate-hexane 1:1 to yield the intermediate title compound (519 mg) as a solid.
lon spray M.S. 360 (M* - 1).
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Calcutated for CigHasNO,S:
Theory: C63.13, H6.41, N 3.87.
Found: C 62.94, H6.29, N 3.82.

Preparation of final title compound.

Scheme VI, step B: Into a 250, 3 neck flask fitted with a stirrer and
thermometer, 4-[4-(1-hydroxy-1-methyl-2-
{[{methylethyl)sulfonyllaminolethyl)phenyllbenzaldehyde (519 mg) in CH.Cl» (25
mlL) was added dropwise to 0.19 mL DAST in CHxCL; (35 mL) while stirring at —
78°C under a nitrogen atmosphere. Reaction was aliowed to warm to room

temperature and diluted with CH2Cl» (75 mL). This organic layer was washed
with H.QO, dried over NaxS0,, filtered, and concentrated under reduced vacuum
to yield an cil. This two spot material was purified via silica gel chromatography
employing the Chromatotron and using a 2000 micron rotor while eluting with a
solvent of hexane/ethyl acetate 3:1 to provide the final title compound (0.337 g,
66%, bottom spot) as a white solid. lon spray M.S. 362 (M* - 1).

Calculated for C1gHze NO3 SF;

. Theory: C 62.79, H6.10, N 3.85.

Found: C85.22, H6.13, N 3.21,

, Example 11
Preparation of {4-[4-{1-fluoro-1-methyl-2-

methylethyl)suifonyilamino}ethyl)phenvilphenyil-N-methylcarboxamide.

O CH,

Into a 50 mL single neck flask, 1 mlL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{{{(methylethyl)sulfonyljamino}ethyl)phenyilbenzoic acid (150 mg, 0.40 mmol,
prepared in example 4) in CHzClz (10 mL} while stirring under nitrogen at room
temperature. Immediately, 1 drop of DMF was added by pipette initiating a
foaming of the mixture. The reaction was stirred one hour at this temperature
and then concentrated under reduced vacuum to yield a white semi-solid. This
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material was placed into THF (10 mL) and added dropwise to a stirring solution
of 40% methylamine in water (5 mL) at room temperature and the mixture was
stirred overnight. In the morning, the solution was concentrated under reduced
vacuum and the resulting oil was taken into CH.Cl, and the organic layer was
washed once with H:0, dried over KxCOj, and concentrated under reduced
vacuum to yield 159 mg as a semi-solid. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 mmicron rotor
while eluting with a solvent of methylene chloride/ethyl acetate 1:1 to yield the
title compound (51 mg, 32%) as a white solid. fon spray M.S. 393.1 (M* + 1).

Calculated for CzoHasN2OaSF:
Theory: C61.21, H6.42, N 7.14.
Found: C59.92, H5.86, N 6.84.

Example 11a

Preparation of {4-[4-(1-Fluoro-1i-methvy}-2-
{f{methylethyl)sulfonyllaminolethylphenyllphenyl}-N-methylcarboxamide
(enantiomer 1). '

Into a 50 mL single neck flask, 1 mL oxalyl chloride was édded syringe
wise to (+)-4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyl]benzoic acid (300 mg, 0.79 mmol,
prepared in example 1a) in CH,CI, (20 mL) while stirring under nitrogen at room

- temperature. Immediately, 1 drop of DMF was added by pipette initiating a
foaming of the mixture. The reaction was stirred one hour at this temperature
and then concentrated under reduced vacuum to yield a white semi-solid. This
material was placed into dioxane (20 ml) and added dropwise to a stirring
solution of 40% methylamine {5 mL) at room temperature and the mixiure was
stirred overnight. In the morning, the solution was concentrated under reduced
vacuum and the resulting oil was taken into methylene chloride and the organic
layer was washed once with H,0, dried over K,CO,, filtered, and concentrated
under reduced vacuum to yieid 271 mg as a semi-solid. This material was
purified via silica gel chromatography employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of methylene chioride/ethyl acetate
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1:1 to yield the titie compound (100 mg, 32%) as a white solid. lon spray M.S.
391.2 (M* - 1). '

Calculated for C,H,,N,0,SF-1/2 H,0:
Theory: C 59.82, H6.52, N 6.98.
Found : C 59.69, H6.29, N 6.81.

Example 11b

Preparation of {4-]4-(1-Fluoro-1-methyl-2-
{[{methylethylsulfonyllamino}ethyiiphenyllphenyil-N-methylcarboxamide
(enantiomer 2).

Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to (-)-4-[4-(1-fluoro-1-methyl-2-
{[(methylethyi)suIf_onyl]amino}ethyl)pheny!]benzoic acid (300 mg, 0.79 mmol, .
prepared in example 1a) in methylene chioride (15 mL) while stirring under

nitrogen at room temperature. Immediately, 1 drop of DMF was added by pipette

initiating a foaming of the mixture. The reaction was stirred one hour at this

. temperature and then concentrated under reduced vacuum to yield a white semi-

solid. This material was placed into dioxane (20 mL) and added dropwise to a
stirring solution of 40% methylamine (5 mL) at room temperature and the mixture
was stirred overnight. In the moming, the solution was concentrated under
reduced vacuum and the reéulting oil was taken into methylene chiloride and the
organic layer was washed once with H,0, dried over KzCOs, fil_fered, and
concentrated under reduced vacuum to yield 391 mg as a solid. This material
was purified via recrystallization from hexane/ethyl acetate 1:1 to yield the title
compound (231 mg, 49%) as a white solid. fon spray M.S. 391.4 (M* - 1). |

Calculated for CaoHasN2OsSF-1/2 Hx0:
Theory: C 59.82, H6.52, N 6.98.
Found : C 59.78, H8.53, N 6.89.
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Example 12

Preparation of {4-[4-(1-fluoro-1-methyl-2- )
{[{methylethyl)sulfonyllaminclethyiphenyilphenyli-N N-dimethvlcarboxamide.

CH,
O CH,;
5 into a 50 mL single neck flask, 1 mL oxalyi chloride was added syringe

wise 1o 4-{4-(1-fluoro-1-methyi-2-
{{{methylethyl)sulfonyl]lamino}ethyl)phenyl]benzoic acid (150 mg, 0.40 mmol,
prepared in ekample 4) in CHxCl> (10 mL) white stirring under nitrogen at room
temperature. Immediately, 1 drop of DMF was added by pipette initiating a

N

10 foaming of the mixture. The reaction was stirred one hour at this temperature

and then con.centrated under reduced vacuum to yield a white semi-solid. This
. material was placed into THF (10 mL) and added dropwise to a stirring solution

of 40% dimethylamine in water (SmL) at room temperature and the mixture was
stirred overnight. In the morning, the solution was concentrated under reduced

15  vacuum and the resulting oil was taken into CHzCl, and the organic layer was
washed once with Hz0, dried over K,COj3, and concentrated under reduced
vacuum to yield 167 mg as an oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of methylene chloride/ethyi acetate 1:1 to yield the

20 title compound (87 mg, 60%) as a viscous oil. lon spray M.S. 407.4 (M*+ 1), -

Calculated for Cz1H27N2038F:
Theory: C62.05, H6.70, N 6.89,
Found: C61.32, H6.69, N 6.85.

25
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_ Example 13
Preparation of N-ethyl{4-[4-(1-fluoro-1-methyl-2-

methylethylysulfonyliaminolethvhphenyllphen lcarboxamide.

H,C F O CH,

I
-5~
weagh
H
~_-N
5 0

Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl-)suIfonyi]amino}ethyl)pheny!]benzoic acid (140 mg, 0.37 mmol,
prepared in exampie 4) in CHzClz (10 mb) while stirring under nitrogen at room

10 temperature. Immediately, 1 drop of DMF was added by pipette initiating a

2T

e

. “

foaming of the mixture. The reaction was stirred one hour at this temperature
. and then concentrated under reduced vacuum to yield a white semi-solid. This
- material was placed into THF (10 mL) and added dropwise to a stirring solution
of 2.0 M ethylamine in THF (0.5mL) at room temperature and the mixture was
15  stirred overnight, }n the morning, the solution was concentrated under reduced
vacuum and the resulting oil was taken into CH.Cl, and the organic layer was
.washed once with Hz0, dried over KxCOjs, and concentrated under reduced
vacuum to yield 151 mg as an oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
20  while eluting with a solvent of methylene chloride/ethy] acetate 1:1 to yieid the
titte compound (127 mg, 85%j) as a viscous oil. lon spray M.S. 407.4 (M* + 1).
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Example 14
Preparation of 4-{4-(1-fluoro-1-methyl-2-

{I[{methylethyl)sulfonyljaminolethyliphenyilphenyt pyrrolidinyl ketone.

Into 2 50 mL singlé neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suifonyljamino}ethyl)phenyllbenzoic acid (200 mg, 0.53 mmol,
prepared in example 4) in CH,Cl, (15 mL) while stirring under nitrogen at room
temperature. Immediately, 1 drop of DMF was added by pipette initiating a
foaming of the mixture. The reaction was stirred one hour at this temperature
and then concentrated under reduced vacuum to yield a white semi-solid. This

" material was placed into THF (10 mL) and added dropwise to a stirring solution

of 94 mg pyrolline in THF (10mL) at room temperature and the mixture was
stirred overnight. in the moming, the solution was concentrated under reduced
vacuum and the resulting ojl was taken into CH,Cl, and the organic layer was
washed once with H2Q, dried over KxCQj, and concentrated under reduced
vacuum to yield 271 mg as an oil. This material was purified via silica gel
chromatography emplbying the Chromatotron and using a 4000 micron rotor
while eluting with a solvent of hexane/ethy! acetate 7:3 to yield the titie
compound (141 mg, 62%) as a viscous oil. lon spray M.S. 433.3 (M* + 1).

Calculated for CaaHagNoOsSF:
Theory: C63.86, H6.76, N 6.48.
Found : C 62.93, H 6.40, N 5.95.
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Example 15

Preparation of N-{3-[4-{1-flucro-1-methyl-2-
~ {[{methylethyl)sulfonyi]aminolethyljphenyilphenylacetamide.

c F
H,C ﬂ('? CH,

$—
Saut

\n/NH
O
into a 100 mL single-neck fiask, 49 mg of acetyl chloride was added

dropwise to 200 mg of {2-[4-(3-aminophenyl)phenyl]-2-

fluoropropyl}{ (methylethyl)sulfonyl]lamine (prepared in example 5) and 63 mg of

triethylamine in THF (25 mL) white stirring under a nitrogen atmosphere at room

temperature. The reaction was allowed to stir at this temperature for 2 h. The
- mixture was then poured into HO and the desired product was extracted into

ethyl acetate. The organic Iayer was backwashed once with Hx0Q, dried over

K2COs, and concentrated under reduced vacuum to yield 193 mg as a foam.

This material was purified via silica gel chromatography employing the

Chromatotron, using a 4000 micron rotor and eluting with a solvent of

hexane/ethyl acetate 1:1 to yield the title compound (121 mg, 54%) as a white

foam. lon spray M.S. 391.2 (M*-1).

Calculated for: CaoHzsN20aSF:
Theory: C61.20, H6.42, N7.13.
Found: C60.28, H6.40, N 6.76.
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Example 16

Preparation of N-{3-[4-(1-fluoro-1-methyl-2-
. {[{methvlethylisulfonyllamino}ethyliphenvllphenyilpropanamide.

F
HC F 4y @ cH,
N-5—<
O CH,

into a 100 mL single-neck flask, 58 mg of propynyl chicride was added

dropwise to 200 mg of {2-[4-(3-aminophenyl)phenyl]-2-
fluoropropyl}[(methylethyl)sulfonyllamine (prepared in example 5) and 63 mg of
triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at room
temperature. The reaction was allowed to stir at this temperature for 2 h. The

| mixture was then poured into H.O and the desired product was extracted into
ethyl acetate. The organic layer was backwashed once with H,O, dried over
K2CQ3, and concentrated under reduced vacuum to yield 256 mg as a foam.
This material was purified via silica gel chromatography employing the
Chromatotron, using a 4000 micron rotor and eluting with a solvent of
hexane/ethyl acetate 1:1 to yield the title compound (130 mg, 56%) as a white
foam. lon spray M.S.,405.5 (M*-1).

Calculated for: Ca1Hz7N20O3SF —1/2H,0;
Theory: C 60.69, H6.79, N 6.74.
Found : C60.95, H6.49, NG.77.
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Example 17

Preparation of N-{3-[4-(1-fluoro-1-methyl-2-
. {l{methylethvi)sulfonyliaminelethyl)phenyllphenylibutanamide.

_ \/\H/NH
. 5 _ 0
Into a 100 mL single-neck flask, 71 mg of butyryi chioride was added
dropwise to 200 mg {2-{4-(3-aminophenyl)phenyl}-2-
fiuoropropyl}i(methylethyl)sulfonyllamine (prepared in example 5) and 63 mg of
triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at room
10 temperature. The reaction was allowed to stir at this temperature for 2 h. The
' mixture was then poured into HxO and the desired produci was extracted into
ethyl acetate. The organic layer was backwashed once with H,O, dried over
K2COjz, and concentrated under reduced vacuum to yield 211 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,
15 using a 4000 micron rotor and eluting with a solvent of hexane/ethyl acetate 1:1
to yield the title compound (130 mg, 54%) as a white foam. lon spray M.S.
419.2 (M*-1). '

Calculated for: CapHagN2O3SF:
Theory: C 62.83, H 6.95, N 6.66.
20 Found: C62.49, H6.84, NB.60.
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Example 18

Preparation of amino-N-{3-[4-(1-fluoro-1-methyl-2-
{[{methylethyl}sulfonyllaminolethyl)phenyllphenyllamide,

F
HC P Q@ CH

3
Sht)
O CH,

HN_NH
4

Into a 100-singte neck flask, 0.1 mL of TFA in toluene (5 mL) was added
dropwise to 200 mg {2-[4-(3-aminophenyl)phenyl}-2-
fluoropropyl}[(methylethyl)sulfonyljamine (prepared in example 5) and 56 mg of
sodium cyanate in toluene (15 mL) while stirring under a nitrogen atmosphere at

10 45°-50°C. The reaction was then heated to 80°C for 1 h. The solution was

~ cooled to room temperature and concentrated under reduced vacuum to yield a

solid. This TFA salt was liberated with 1N NaOH and the desired product was
extracted into methylene chloride. The organic layer was backwashed once with
H-O, dried over K2COs3, and concentrated under reduced vacuum to yield 168 mg

15 asatoam. This material was purified via silica ge! chromatography employing |
the Chromatotron, using a 4000 micron rotor and eluting with a solvent of
hexane/ethyl acetate 1:9 to yield the title compound (77 mg, 34%) as a yellow
foam. lon spray M.S. 392.2 (M*-1).

-~ Calculated for: CigH24N303SF-H.0:
20 Theory: C55.45, H6.37, N 10.21.
Found: C55.82, H6.02, N 9.91.
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Example 19

Preparation of N-[4-{1-flucro-1-methyl-2-
{[{methylethyhsulfonyllaminolethyhphenvllbenzamide.

F
H,C H 9 CH,
‘ o N §_<
0 CH,
o
H

Preparation of [2-hydroxy-2-(4-nitrophenyl)propviii(methviethybsulfonvilamine.

OH
HSC H 9 CH:3
N-5—
O CH,
O,N

in a 500 mL, 3 neck flask fitted with a stirrer and thermometer, 2.98 g. of
propanesulfony! chloride was added dropwise to 3.92 g. of 2-hydroxy-2-{4-
nitrophenyl)propylamine and 3.19 g. of DBU in CH,Cl; (200 mL) while stirring at
0°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and stirred overnight at this temperature. In the morning, reaction
was diluted with CHzCl» (100 mL) and the organic tayer was washed two times
with HzO, dried over Nap,S0,, and concentrated under reduced vacuum to yield a
viscous oil. This matefial was purified via silica gel chromatography employing
the Water's Prep 2000 and eluting with a solvent of hexane/ethyl acetate 1:1 to

yield the intermediate title compound (940 mg, 16%) as a viscous oil. lon spray
M.S. 302.1 {M* - 1).
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Preparation of [2-(4-aminophenyl)-2-hydroxypropyl]f(methylethyhisulfonvllamine.

HC, OH
N_

H,

=0

e
—
C

H

O

3
H,N

900 mg of [2-hydroxy-2-(4-nitrophenyl)propyl][{methylethyl)sulfonyljamine
and 1.2 equivalence of 10% Pd/C in ethyl acetate (50 mL) were subjected to a
hydrogen atmosphere while shaking at 60 psi for 3 hours. Solution was filtered
through & Celite® mat and the resulting fiitrate was concentrated under reduced
vacuum fo yield 720 mg as an oil. This material was purified via silica gel’
chromatography employing the Chromatotron and using a 4000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the intermediate
titte compound (340 mg, 42%) as a tan solid. lon spray M.S. 271.4 (M* - 1).

Calculated for CiaHagN05S:
Theory: C52.92, H7.40, N 10.29
- Found : C53.26, H7.40, N 10.11

Preparation of N-[4-(1-hydroxy-1-methy|-2-
methvlethyl)suifonyllaminolethvliphenvilbenzamide.

H
Hﬁc O H 9 CHS
0 VR
0 CH,

N
H

Scheme XII, Step A: Into a 100 mL single-neck flask, 77 mg of benzoyl
chloride was added dropwise to 135 mg of [2-(4-aminophenyl)-2-
hydroxypropyl][(methylethyl)sulfonyllamine and 56 mg of triethylamine in THF (20
ml.) while stirring under a nitrogen atmosphere at room temperature. The
reaction was allowed to stir at this temperature for 2 h. The mixture was then
poured into H,O and the desired product was extracted into ethyl acetate. The
organic layer was backwashed once with H.0, dried over K;COs, and
concentrated under reduced vacuum to yield 233 mg as a solid. This material
was purified via silica gel chromatography employing the Chromatotron, using a
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2000 micron rotor and eluting with a solvent of ethyl acetate to yield the
intermediate title compound (151 mg, 80%) as a white solid. lon spray M.S.
375.2 (M*-1).

Preparation of final title compound.

Scheme Xll, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 130 mg of N-{4-(1-hydroxy-1-methyl-2-
{[(rnethyiethyl)suEfonyl]amino}ethyl)phényl}benzamide in methylene chloride (5
ml) was added dropwise to 62 mg of DAST in methylene chioride (5 mL) while
stirring at —=78°C under a nitrogen atmosphere. Reaction was allowed to warm to
room temperature and diluted with methylene chloride (25 mL). This organic
layer was washed with H.O, dried over Na,SO,, and concentrated under reduced
vacuum to yield 136 mg as a white foam.. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the final title

- compound (79 mg, 60%) as a white solid. Yield = 60%. lon spray M.S. 377.4

(M* - 1).

Calculated for C1g H23N203SF -
Theory: C860.30, H6.13, N7.31.
Found: C60.20, H6.05, N 7.30.

Example 20
Preparation of (3-cyanophenyl)-N-[4-(1-flucro~-1-methyl-2-
methylethyl)sulfonvljaminolethyviiphenvllcarboxamide.
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Preparation of (3-cyanophenyl)-N-[4-(1-hydroxy-1- methyl-2-
ﬂ(methvlethvl]suIfonvi]ammo}ethvl)Dhenvi]carboxamlde

H,C OH O CH

OCH

197

Scheme XII, Step A: Into a 100 mL single-neck flask, 91 mg of 3-
cyanobenzoyl chloride was added dropwise to 135 mg of [2-(4-aminophenyl)-2-
hydroxypropyl][(methylethyi)sulfonyllamine (prepared in example 19) and 56 mg
of triethylamine in THF (20 mL) while stirring under a nitrogen atmosphere at
room temperature. The reaction was allowed to stir at this temperature for 2 h.
10  The mixture was then poured into H,O and the desired product was extracted

. into ethyl acetate. fhe organic layer was backwashed once with H,O, dried over
K2COs, and concentrated under reduced vacuum to yield 254 mg as a solid.
This material was purified via silica gel chromatography employing the
Chromatotron, using a 2000 micron rotor and eluting with a solvent of ethyl
15  acetate to yield the intermediate title compound (131 mg, 66%) as an oil. lon
spray M.S. 400.1 (M*-1).

Calculated for: CagHz3N304S:

Theory: C 59.83, H 5.77, N 10.47.

Found: C61.33, H5.64, N 10.19.
20

Preparation of final title compound.

Scheme XII, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 110 mg of (8-cyanophenyi)-N-[4-(1-hydroxy-1-methyl-2-
{[(methylethyl}sulfonyllamino}ethyl)phenyljcarboxamide in methylene chloride (5

25  mL)was added dropwise to 48 mg of DAST in methylene chloride (5 mL) while
stirring at —78°C under a nitrogen atmosphere. Reaction was allowed to warm to
room temperature and diluted with methylene chloride (25 mL). This organic
layer was washed with H,O, dried over Na;SQ4, and concentrated under reduced
vacuum to yield 110 mg as a tan solid. This material was purified via silica gel
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chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 1:1 to yield the final titie

- compound (62 mg, 62%) as a yeilow solid. lon spray-M.S.' 4022 (M* - 1).

Caiculated for CagHzeaNzO5SF ¢
Theory: C 59.54, H5.49, N 10.41,
Found: C58.74 H5.29, N 10.03.

Exampig 21
Preparation of N-[4-{1-fluoro-1-methyl-2-

{[{methviethyhsulfonyllaminolethyliphenvil-4-pyridylcarboxamide.

HC, F

3, OCH

15

20

25

Preparation of N-[4-{1-hydroxy-1-methyl-2-

- {[{methylethvi)sulfonyilaminolethyiiphenyl]-4-pyridylcarboxamide.

Scheme Xli, Step A: [2-(4-aminophenyl)-2-
hydroxypropyl][(methylethyl}sulfonyllamine (350 mg, 1.3 mmol, prepared in
example 19), isonicotinic acid (176 mg, 1 mmol}, triethylamine (333 mg, 3.3
mmol), 4-dimethylamino pyridine (12.2 mg, DMAP), and 1-[3-
(dimethylamino)propyl]-3-ethyicarbodiimide HC! (298 mg, 1.6 mmol, DCC) were
mixed together with methylene chloride (15 mL) in a 50 mL single neck flask and
stirred under a nitrogen atmosphere at room temperature for 64 hours. The
solution was then poured into H20O, and the desired product was extracted with
ethyl acetate, The organic layer was backwashed once with H»O, dried over
K2COs3, and concentrated under reduced vacuum to yield 471 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,
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using a 4000 micron rotor and eluting with a solvent of methylene
chloride/methanol 19:1 to yield the intermediate title compound (131 mg, 27%)
as an oil. ion spray M.S. 378.5 (M*+1).

Calculated for: CigHasNa204S:
Theory: C57.27, H6.14, N 11.13.
Found: C57.75, H5.97, N 11.05.

Preparation of final title compound.

Scheme X, Step B: Into a 50 mbL 3 neck flask fitted with a stirrer and
thermometer, 80 mg of N-[4-(1-hydroxy-1-methyl-2-
{l(methylethyl)sulfonyllamino}ethyl)phenyl]-4-pyridylcarboxamide in methylene
chioride (5 mL) was added dropwise to 0.1 mL of DAST in methylene chloride (5
mL} while stirring at —78°C under a nitrogen atmosphere. Reaction was .allowed
to warm to room temperature and diluted with methylene chloride (25 mL). This
organic layer was washed with HxO, dried over NapgSQO;, and concentrated under
reduced vacuum to yield 62.2 mg as a yellow solid. This material was purified via
silica gel chromatography employing the Chromatotron and using a 1000 micron
rotor while eluting with a solvent of ethyl acetate to yield the final titie compound
(32 mg, 40%) as a pale yeilow solid. lon spray M.S. 380.4 (M* + 1).

Calculated for C15H22N3038F-1/2 Hz0 :
Theory: C55.56, H5.96, N 10.81.
Found: C 55.40, H5.73, N 10.41.

Example 22
Preparation of N-[4-(1-fluoro-1-methyl-2-

{{{methylethyl)sulfonyl]lamino}ethyvl)phenvl{4-[2-
{methoxycarbonylamino)ethyllphenyllcarboxamide.,

HC, F

interact with them and hence which nmay
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Preparation of N-[2-(4-bromophenyl)ethylimethoxycarboxamide.
0 /\/©/Br
\O/U\N
H

Into & 50 mL-single neck flask, 260 mg of methyl chloroformate in acetone

(5mL) was added dropwise to 500 mg of 4-bromophenethyl amine and 291 mg of
5 NapCO; in acetone {20 mL) while stirring at room temperature under a nitrogen
atmosphere. The reaction was then stirred overnight at this temperaiure. in the
morning, the mixture was poured into H>O and the desired product was extracted
et with ethy! acetate. This organic layer was washed with H>Q, dried over Na,SO,,
and concentrated under reduced vacuum to yield the intermediate title compound
10 (714 mg) as a white solid. This material was taken to the next reaction without
further purification. lon spray M.S. 259.2 (M* + 1),

_Preparation of final title compound.
Into a 100 mL- single neck flask, 285 mg of [2—ﬂuoro-2-(4-'

15 iodophenyi)propyl]{{methylethyl}sulfonyljamine (prepared in example 1), 200 mg
of 4,4,5,5-tetramethyi-1,2,3-dioxaborolane (Dibron), and 215 mg of potassium
acetate in DMF (15 mL) was stirred and degassed with argon for 10 minutes.
Then, 15 mg of PdClx(dppf) was added portion wise and the reaction was stirred

at 80°C under a nitrogen atmosphere for 2 hours. The reaction was then cooled
20 1o room temperature and 3.40 mg of N-[2-(4-
bromophenyl)ethylimethoxycarboxamide, 1.80 mL Na,S04/H:.0, and an
additional 15 mg of PdCl.{dppf) was added all portion wise and the mixture was
then heated to 80°C and stirred overnight. In the moming, the mixture was
cooled to room temperature and poured into HzO and the desired product was
25  exiracted with ethyl acetate. This organic layer was washed with H,0, dried over
Na,S0,, and concentrated under reduced vacuum to yield 616 mg of a dark oil.
This two spot material was purified via silica gel chromatography employing the
Chromatotron and using a-4000 micron rotor while eluting with a solvent of
methylene chloride/ethyl acetate 9:1. Collection of the botiom spot provided the
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final title compound (565 mg, 17%) as a slowly crystallizing oil. lon spray M.S,
435.3 (M*-1). '

Calculated for: CaoHogN2O4SF:
Theory: C860.53, H86.70, N6.42.
5 Found : C60.52, H6.77, N 6.06.

Example 23
Preparation of (2-{4-[(3,5-difluorophenylimethoxylphenyl}-2-

flucropropyl[{methylethyhsulfonyllamine,

10

I
o
O
M
O
I

T
=N

!

O
I

F

Preparation of [2-hydroxy-2-(4-
- hydroxyphenvi)propvl][(methyiethylisulfonyliamine.

OH
HC PR, O oH,

pd

t

o CH,

15 HO

into a 50 mL-3 neck flask fitted with a stirrer and thermometer was placed
1.0 gm. Of [2-(4-aminophenyl)-2-hydroxypropyl][(methylethyhsulfonyl)amine
(prepared in example 19) and 4.06 gm of 48% HBF, in H,O (20 mL) at 0°C. The
20  reaction was then stirred at this temperature for 30 minutes. 0.26 gm of sodium
nitrite was then added portion wise to the mixture and stirring at this temperature
continued for an additional 30 minutes. The reaction was then slowly heated to
70°C and stirred at this temperature for 3 hours. The mixture was cooled to room
temperature and the solution was taken to pH 12 with 1 N NaOH and the solution
25 was filtered. The filtrate was the taken to pH 3.0 with 1 N HCI and the desired
product was extracted into ethyl acetate. The organic layer was dried over
NazS0,, and concentrated under reduced vacuum to yield 1.20 gm of a dark oil.
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This two spot material was purified via silica gel chromatography employing the
. Chromatotron and using a 4000 micron rotor while eluting with a solveni of
methylene chloride/ethyl acetate 9:1. Coliection of the bottom spot provided the
intermediate title compound (200 mg, 20%) as a slowly crystallizing oil. lon spray
5 M.S.272.4 (M*1).

Preparation of (2-{4-(3,5-difluorophenylymethoxylphenyl}-2-

hydroxypropyl){{methylethyl}sulfonyllamine.
H
H,C O H (I:!) CH,
N=F
CH
F _ 3

F

10 Scheme XI, Step A: Into a 100 mL-3 neck flask fitted with a stirrer and
. thermometer, 200 mg of [2-hydroxy-2-(4- _
hydroxyphenyl)propyl][(methylethyl)sulfonyliamine in DMF (5 mL) was added
dropwise to 35 mg of NaH in DMF (20 mL} white stirring at room temperature
under a nitrogen atmosphere. After stirring at this temperature for 30 minutes,
15 153 mg of 3,5-difluorobenzyl bromide in DMF (5 mL) was added dropwise
followed by the addition of 92 mg of Nal portion wise. The reaction was then
heated at 100°C for 2 hours. The mixture was cooled to room temperature and
poured into HO and the desired product was extracted with ethyl acetate. This
organic layer was washed with H.0, dried over K,CQj3, and concentrated under
20 reduced vacuum to yield 410 mg of a brown oil. This two spot material was
purified via silica gel chromatography employing the Chromatotron and using a
~ 4000 micron rotor while eluting with a solvent of hexane/ethyl .acetate 1:1.
Collection of the bottom spot provided the intermediate title compound (70 mg,
24%) as an oil. lon spray M.S. 398.1 (M*-1).
25
Preparation of final title compound.
Scheme XI, Step B: Into a 25-3 neck flask fitted with a stirrer and
thermometer, 70 mg of (2-{4-[(3,5-difluorophenyl)methoxy]phenyl}-2-
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hydroxypropyl){{(methylethyl)sulfonyllamine in methylene chioride (5 mL) was
added dropwise to 0.1 mL DAST in methylene chloride (5 mL) while stirfing at —
~ 78°C under a nitrogen atmosphere. The reaction was aliowed to warm to room

temperature and diluted with methylene chloride (25 mL). This organic layer was

5  washed with H;0, dried over Na;S0,, and concentrated under reduced vacuum
to yield 64 mg of an oil. This material was purified via silica gel chromatography
employing the Chromatotron and using a 1000 micron rotor while eluting with a
solvent of hexane/ethyl acetate 1:1 to provide the final title compound (45 mg,
83%) as an orange oil. lon spray M.S. 401.3 (M*).

i0
, Example 24
Preparation of {2-fluoro-2-[4-(4-{2-
[{methylsulfonyl)aminolethyilphenylphenylipropy}{methylethyhsulfonvilamine.
F
H,C H 9 CH,
N—§—<
o CH3
o I
15 O ;
Preparation of {2-hydroxy-2-[4-(4-{2-
- [{methyisulfonyllaminolethyl}phenyliphenyllpropylii{methylethvi)sulionyllamine.
N—ﬁ—(
O CH,
o I
—N
0]
20 Scheme VI, Step A: [2-hydroxy-2-(4-

iodophenyl)propyl][(methylethyl)sulfonyllamine (383 mg, 100 mmol, intermediate
prepared in example 1), BOC-4-(ethyl)methyl-phenyl boronic acid (688 mg, 200
mmol), potassium carbonate (276 mg, 200 mmol), tetrakis(triphenyl
phosphine)palladium(0) {58 mg, 0.05 mmol), and dioxane/water (60 mL, 3:1)
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were mixed together in a 250 mL single neck flask and stirred at 90°C over night.
In the morning, the reaction was cooled to room temperature and poured into
H-O and the desired product was extracted with ethyl acetaie. The organic layer
was backwashed once with HO, dried over KzCOs, and concentrated under

5 reduced pressure to yield a 3 spot material as a viscous oil. This material was
purified via silica gel chromatography employing the Chromatotron and using a
4000 micron rotor while eluting with a solvent of hexane/ethyl acetate 7:3 to yield
the intermediate title compound (383 mg, 72%, bottom spot) as an oil. lon spray
M.S. 453 (M* - 1).

10  Calculated for Cz1HagN20sS2:
Theory: C 55.48, H6.65, N6.16.
Found: C55.11, H6.48, N 6.04.

Preparation of final title compound.
15 Scheme VI, Step B: Into a 50-3 neck flask fitted with a stirrer and

thermometer, 383 mg of {2-hydroxy-2-[4-(4-(2-
- [(methylsulfonylaminolethyl}phenyl)phenylipropyi}l{(methylethyl)sulfonyljamine in
methylene chloride (5 ml) was added dropwise to 0.1 mL DAST in methylene

chloride {20 mL) while stirring at —78°C under a nitrogen atmosphere. The
20 reaction was allowed to warm to room termnperature and diluted with methylene
chloride (50 mL). This organic layer was washed with HoO, dried over Na,S0,,
and concentrated under reduced vacuum to yield an oil. This material was
purified via silica gel chromatography employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of hexane/ethyl acetate 1:1 to yield
25 the final titte compound (228 mg, 56%) as an oil. lon spray M.S. 455 (M* - 1).

Calculated for Co1HogN2O4SoF:
Theory: C55.24, H6.41, N6.13.
Found : C55.05, H6.41, NB.10.



of

10

15

20

25

deacti vation and desensitization to glutamate. Yanada anéjo Lnugﬁy20%2 Jour nal

WO 00/66546 PCT/US00/08734

-88-

Example 25
Preparation of {(4-chioropheny}-N-[4-(1-fluoro-1-methyl-2-

{[{methylethylisulfonyllaminolethylphenvilcarboxamide.

HC F u @ cH
N-5—(
O 11
0 CH,
N
@/H

Preparation of (4-chlorophenv[)-N-[4-( 1-hydroxy-1-methyl-2-
methylethyhsulfonvilaminolethyl)phenvilcarboxamide.

H,C OH O CH
-
b
D)L O

Scheme XII, Step A: Into a 100 mL single-neck flask, 142 mg of 4-
chlorobenzoyi chloride was added dropwise to 200 mg of [2-(4-aminophenyil)-2-
hydroxypropyl][(methylethyl)sulfonyl)amine (prepared in example 19) and 83 mg
of triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at
room temperature. The reaction was allowed to stir at this temperature for 2 h,
The mixture was then poured into H,O and the desired product was extracted
into ethyl acetate. The organic layer was backwashed once with H>O, dried over
K2COas, and concentrated under reduced vacuum to yield 310 mg as a white _
solid. This material was purified via recrystallization from hexane-ethy! acetate
1:1 to vield intermediate title compound (165 mg, 54%) as a white solid. lon
spray M.S. 400.2 (M*-1).

Calculated for Cig Hoz N2 04 S Cl:
Theory: C 55.53, H 5.64, N 6.82.
Found: C55.33, H5.47, N 6.75.

(p)

Preparation of final title compound.
Scheme XII, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 100 mg of (4-chlorophenyl)-N-[4-(1-hydroxy-1-methyl-2-
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{{{methylethyl)sulfonyllamino}ethyl)phenyljcarboxamide in CH.Cl, (5 mL) was

. added dropwise to 0.03 mL DAST in CH.CL, (5 mL) while stirring at —78°C under
- a nitrogen atmosphere. Reaction was aillowed to warm to room temperature and

diluted with CH,Clz (256 mL). This organic layer was washed with H,O, dried over
Na»S0,, and concentrated under reduced vacuum o yield 108 mg as a foam.
This material was triturated in hexane/ethyl acetate 19:1 for ¥z h and then filtered
to yield the final title compound (90 mg, 87%) as a tan solid. fon spray M.S.
413.1 (M*).

Calculated for: C1gHzaN-03SFCI-1/2 H,0:
Theory: C 54.08, H5.49, N 6.64.
Found: C53.91, H5.28, NB.75.

Example 26
Preparation of {6-chloro(3-pyridy)-N-[4-( 1-fluoro-1-methyi-2-

methylethyl)suifonvllaminolethyl)phenylicarboxamide.

F
HyC H 9 C‘Ha
0 N—% <
O CH,
\ N
| H
/

Preparation of {6- chloro(S pyridyl}}-N- [4 {1-hydroxy-1-methyl- 2—
methylethylisuifonyllaminol}ethyphenvilcarboxamide.

Scheme XII, Step A: Into a 100 mL single-neck flask, 142 mg of- 6-
chloronicotinoyl chioride was added dropwise to 200 mg of [2-(4-aminophenyl)-2-
hydroxypropyi]l[(methylethyl)sulfonyllamine (prepared in example 19} and 83 mg
of triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at
room temperature. The reaction was allowed to stir at this temperature for 2 h.
The mixture was then poured into H.0O and the desired product was extracted

J.
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into ethyl acetate. The organic layer was backwashed once with H20O, dried over
K.COs3, and concentrated under reduced vacuum to yield 294 mg as a white
" solid. This material was purified via recrystallization from ethyl acetate to yield
the intermediate title compound (161 mg, 53%) as a white solid. lon spray M.S.
5 4121 (M*1).
Calculated for Cyg Haz N3 O4 S ClI:
Theory: C52.49, H5.38, N 10.20.
Found: C51.94, H5.20, N 9.87.
10 Preparation of final title compound.
Scheme XII, Step B: Into a 25-3n fiask fitted with a stirrer and
~ thermometer, 100 mg of (6-chloro(3-pyridyl))-N-[4-(1-hydroxy-1-methyl-2-
{i{methylethyl)sulfonyllamino}ethyl)phenyllcarboxamide in CH,Cl, (5 mL) was
added dropwise to 0.03 mL DAST in CH.CL» (5 mL) while stirring at —78°C under
15 anitrogen atmosphere. Reaction was allowed to warm to room temperature and
diluted with CH;Cl; (25 mL). This organic layer was washed with Hy0, dried over

“Naz8Qy, and concentrated under reduced vacuum to yield 118 mg as a foam.
This material was triturated in hexane/ethyl acetate 19:1 for % h and then
filtered to yield the final title compound (80 mg, 81%) as a white solid. lon spray
20 M.S. 4141 (M*).

Calculated for: C13H21N3038FC|Z
Theory: C52.23, H5.11, N 10.15.
Found: C52.49, H5.26, N 9.75.

25 _ Example 27
Preparation of (4-cyanophenyl)-N-[4-(1-fluoro-1-methyi-2-

methylethylisulfonvllaminolethyliphenvlicarboxamide.

H.C F

3

Hy

=0

H
N—

O

]
O

<

H,

NC
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Preparation of (4-cyanophenyl)-N-[4-(1-hydroxy-1-methyl-2-

H(methvlethvnsuh‘onvllamino[ethyl}ghenyl|carboxamide.
H C OH (? CH

@A T
@*

5 Scheme Xil, Step A: Into a 100 mL single-neck flask, 135 mg of 4-
cyanobenzoyl chloride was added dropwise to 200 mg of [2-(4-aminophenyl)-2-
hydroxypropyl}f(methylethyl)sulfonyllamine (prepared in example 19) and 83 mg
of triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at

room temperature. The reaction was allowed to stir at this temperature for 2 h.
10  The mixture was then poured into H,O and the desired product was extracted
into ethyl acetate. The organic layer was backwashed once with HxO, dried over
K2COs3, and concentrated under reduced vacuum to yield 294 mg as a white
- solid. This material was purified via recrystallization from ethyl acetate/hexane
2:1 to yield intermediate title compound (131 mg, 55%) as a white solid. lon
15 spray M.S. 400.2 (M*-1). ’

Calculated for Cop Hpg N3 045 :
Theory: C 59.83, H&5.77, N 10.46.
Found: C 59.00, H 5.53, N 10.27.

20  Preparation of final title compound.
Scheme X!, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and

thermometer, 100 mg of (4-cyanophenyl)-N-[4-(1-hydroxy-1-methyl-2-
{[{methylethyl)sulfonyljamino}ethyl)phenyljcarboxamide in CH.Clz (5 mL) was
added dropwise to 0.03 ml. DAST in CHzCLs (5 mL) while stirring at —78°C under
25 anitrogen atmosphere. The reaction was allowed to warm to room temperature
and diluted with CH.Cl, (25 mL).A This organic layer was washed with H,0O, dried
over NazS0;, and concentrated under reduced vacuum to yield 107 mgas a
yellow solid. This material was triturated in hexane/ethyt acetate 19:1 for%. h -
and then filtered to yield the final titie compound (65 mg, 65%) as a tan solid. lon
30 spray M.S. 404.1 (M*+1).
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Calcuiated for; CagHasN3z0O3SF-1/2 Ho0:
Theory: C58.23, H5.62, N 10.18.
Found ; C58.36, H5.37, N10.16.

Example 28
Preparation of ethoxy-N-[4-(1-fluoro-1-methyl-2-

{{(methylethvl)sulfonyllamino}ethyl)phenylicarboxamide.

F
HSC H 9_(0"'!3
0 NTR
| /ﬂ\ O CH,
H
Preparation of ethoxy-N-[4-(1-hydroxy-1-methyl-2-
{i{methylethybsulfonylaminolethyl)phenylicarboxamide.
OH
H,C H E CH,
1
/\O E

Scheme XlI, Step A: Into a 100 mL single-neck flask, 89 mg of ethy!
chloroformate was added dropwise to 200 mg of [2-(4-aminophenyl)-2-
hydroxypropyl}[(methylethyl)suIfonyl]amine (prepared in exampie 19) and 83 mg
of triethylamine in THF {25 mL) while stirring under a nitrogen atmosphere at
room temperature. The reaction was allowed to stir at this temperature for 2 h.
The mixture was then poured into H,0 and the desired product was extracted
into ethy! acetate. The organic layer was backwashed once with HzO, dried over
K2COj3, and concentrated under reduced vacuum to yield 317 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron
while using a 4000 micron rotor and eluting with an isocratic solvent of
methylene chloride/ethyl acetate 7:3 to yield intermediate title compound (200
mg, 78%) as a viscous oil. ion spray M.S. 343.2 (M*-1).

Calculated for C15 Has N2 O5 S :
Theory: C52.30,H 7.02, N 8.13.
Found: C 52.01, H6.98, N 7.95.
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Preparation of final title compound.
Scheme Xli, Step B: Into a 25 mL, 3 neck flask fitted with a stirrer and

thermometer, 175 mg of ethoxy-N-[4-(1-hydroxy-1-methyi-2-
{[{methylethyl)sulfonyljamino}ethyl)phenyljcarboxamide in CH.Cl, (5 mL) was
added dropwise to 0.04 mL DAST in CH,CL, (10 mL) while stirring at —78°C

“under a nitrogen atmosphere. The reaction was allowed to warm to room

temperature and diluted with CHxCl» (25 mL). This organic layer was washed
with HzO, dried over NaSO,, and concentrated under reduced vacuum to yield
181 mg as an oil. This material was purified via silica gel chromatography
employing the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of hexane/ethyl acetate 7:3 to yield the final title compound (101 mg,
57%) as a viscous oil. lon spray M.S. 345.1 (M*-1).

Calculated for: CisHasNOLSF:
Theory: C52.01, H6.69, N 8.09.
Found: C51.82, H6.64, N 8.22.

Example 29
Preparation of N-[4-(1-fluoro-1-methyl-2-

{[(methylethyl)sulfonyllaminolethyl)phenyllisoxazol-5-ylcarboxamide,

Q@ CH,
-8~
\J)\ /@X/ O CH,

Preparation of N-[4-(1-hydroxy-1-methyl-2-
methylethyi)sulfonyllaminolethybphenyllisoxazol-5-yvicarboxamide. -

Scheme Xll, Step A: Into a 100 mL singie-neck flask, 159 mg of
isoxazole-5-carbonyl chloride was added dropwise to 300 mg of [2-(4-

aminophenyl)-2-hydroxypropyl}f(methylethyl)sulfonyllamine (prepared in exampie
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19) and 122 mg of triethylamine in THF (35 mL) while stirring under a nitrogen
atmosphere at room temperature. The reaction was allowed to stir at this
- terﬁperature for 2 h. The mixture was then poured into HO and the desired

product was extracted into ethyl acetate. The organic layer was backwashed

5 once with HO, dried over KoCQOs, and concentrated under reduced vacuum to
yield 416 mg as a solid. This material was purified via recrystallization from ethyl
acetate/hexane 1:1 to yield intermediate title compound (207 mg, 51%) as a
white solid. lon spray M.S. 366.1 (M*-1).

Calculated for C‘[B H21 Ns 05 s
o 10 Theory: C 52.30, H5.76, N 11.43.
- Found: C 52.25, H5.80, N 11.25.

Preparation of final title compound.
Scheme XIi, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
15 thermometer, 200 mg of N-[4-(1-hydroxy-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenyilisoxazol-5-ylcarboxamide in CH,Cly (5
~mL) was added dropwise to 0.07 mL DAST in CH.CL; (10 mL) while stirring at —
78°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and diluted with CHzCl; (25 mL). This organic layer was washed
20  with HoO, dried over Na,S0,, and concentrated under reduced vacuum to yield
321 mg as an oil. This material was purified via silica gel chromatography
emptloying the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of hexane/ethyl acetate 1:1 to yield the final titlte compound (187 mg,
94%) as a semi-solid. lon spray M.S. 368.2 (M*-1).

25  Calculated for; CigHaoN3O,SF:
Theory: C52.02, H5.46, N 11.37.
Found : C 51.70, H5.59, N 10.88.
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Example 30

Preparation of 4-(dimethylamino)-N-[4-(1-fluoro-1-methyl-2-
{[{methylethylisulfonyllamino}ethyl)phenyllbutanamide.

Preparation of 4-(dimethylamino)-N-[4-(1-hydroxy-1-methyl-2-
{[{methvisthyl)sulfonyilamino}sthyi)phenyl]butanamide.
— OH
| | HC PR, Q  cH,
| " e
0 CH,
-~ N\/\)j\N
H
10 Into a 50 mL single-neck flask, 1 mL of oxalyl chloride was added syringe
- wise to 306 mg of 4-(dimethylamino)butyric acid hydrochloride in CHzCla (20 mL)
while stirring under a nitrogen atmosphere at room temperature. Then at this
temperature. 1 drop of DMF was added by pipette and the mixture began fo
foam. The reaction was allowed to stir at this temperature for 1 h and was then

15  concentrated under reduced vacuum to yield a yellow solid. This solid was
added portion wise to a 100 mL single-neck flask containing 460 mg of {2-(4-
aminophenyl)-2-hydroxypropyl][{methylethylsulfonyllamine (prepared in example
19) and 183 mg of triethylamine in THF (25 mL) while stirring at room
temperature under a nitrogen atmosphere. After 2 h at this temperature, the

20  mixture was concentrated under reduced vacuum and the resulting sofid was
taken into ethyl acetate. The organic layer was backwashed once with H,0,
dried over K,COj3, and concentrated under reduced vacuum to yield 794 mg as
an oil. This material was purified via silica gel chromatography employing the
Chromatotron while using a 4000 micron rotor and eluting with an isocratic

25  solvent of methanol/1% NH4OH to yield intermediate title compound (350 mg,
51%) as a viscous oil. lon spray M.S. 385 (M*).
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Preparation of tinal title compound.

Scheme I, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
fhermométer, 335 mg of 4-(dimethylamino)-N-[4-(1-hydroxy-1-methyl-2-
{{{methylethyl)sulfonyllamino}ethyl)phenyllbutanamide in CHxCl> (5 mL) was
added dropwise to 0.11 mL DAST in CHxCL> (10 mL) while stirring at -78°C
under a nitrogen atmosphere. Reaction was allowed to warm to room
temperature and diluted with CHzClz (25 mL). This organic layer was washed
with H,O, dried over Na;S0Oy4, and concentrated under reduced vacuum 1o yield
160 mg as an oil. This material was purified via silica gel chromatography
employing the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of methano!/1% NH4OH to yield the final title compound (100 mg, 30%)
as a semi-solid. lon spray M.S. 388.0 (M*+1).

Example 31
Preparation of N-[4-(1-fluoro-1-methyl-2-

methylethyl)sulfonyllaminolethyDphenvil-3-thienylcarboxamide.

T o,
N-$—~

Preparation of N-i4-(1-hydroxy-1-methyl-2-
{[(methvlethylisulfonyllaminolethybphenvll-3-thienyicarboxamide.

o

Scheme XII, Step A: [2-(4-aminophenyl)-2-
hydroxypropyl]i(methylethyl)sulfonyilamine (300 mg, 1.1 mmol, prepared in
example 19), 3-thiophenecarboxylic acid (169 mg, 1.2 mmol), triethylamine (333
mg, 3.0 mmol), 4-dimethylaminopyridine (15 mg, DMAP), 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide-HC! (260 mg, 1.2 mmol) and

One such conmpound, which sel ectively
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methylene chloride (25 mL) were mixed together in a 50 mL. single neck flask and
stirred under a nitrogen atmosphere at room temperature for 64 hours. The
solution was then poured into H,0, and the desired product was extracted with
ethyl acetate. The organic iayer was backwashed once with HoQ, dried over
K2COs, and concentrated under reduced vacuum to vield 634 mg as an oil. This
material was purified via silica gel chromatography employing the Chromatotron,
using a 4000 micron rotor and eluting with a solvent of hexane/ethyl acetate 1:1
to yield intermediate title compound (151 mg, 36%) as a white solid. ion spray
M.S. 381.1 (M*+1).
Caiculated for: Cqi7H22N204S,:
Theory: ©53.38, H5.80, N 7.32.
Found: C53.29, H5.79, N 7.39.
Preparation of finai titie compound.

Scheme XII, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and

thermometer, 100 mg of N-[4-(1-hydroxy-1-methyi-2-

: {[(methy!ethyl)suifonyl}amino}ethyl)phenyl]-s-thienylcarboxamide in CH=Cl> (5

mL) was added dropwise to 0.03 mL DAST in CHQCLZ (5 mL) while stirring at —
78°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and diluted with CH.Cl, (25 mL). This organic layer was washed
with HzO, dried over Na,SO,, and concentrated under reduced vacuum to yield
111 mg as a foam. This material was triturated in hexane/ethyl acetate 19:1 for
% h and then filtered to yield the final titte compound (80 mg, 70%) as a white
solid. lon spray M.S. 385.1 (M*+1).

Calculated for: Cy7H21N20O3S,F:
Theory: C53.11, H5.51, N7.29.
Found: C 52.93, H5.44, N 7.15.
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Example 32

. Preparation of {2-fluoro-2-[4-

{phenylmethoxyiphenvllpropyli{methylethylisulfonviiamine.

F
HSC H %) CH3
N-—%—(
O CH,
©’/\O

Preparation of 1-amino-2-[4-(phenyimethoxy)phenyllpropan-2-ol.

H,C OH
NH,

©/\o

~ Into a 100 mL single-neck flask, 50 mL of trimethylsilyl cyanide was added

dropwise to 26 g of 4-benzyloxacetophenone and 3.9 g of zinc iodide while
stirring under a nitrogen atmosphere at room temperature. The reaction was
allowed to stir at this temperature overnight. In the morning, the mixture was
diluted with methylene chloride (100 mL) and the organic layer was backwashed
once with sat. Na;HCO;, dried over MgSQO,, and concentrated under reduced
vacuum to yield 23.25 g. as an orange oil. Because of possible stability
problems, this material was used immediately and placed into 300 mL THF in a
1000 mL single-neck flask. While stirring at room temperature under a nitrogen
atmosphere, 100 mL of BHs-THF complex was added syringe wise and the
reaction was stirred overnight. in the morning, 10 mL of con. hydrochioric acid
was added dropwise at room temperature and severe foaming was present. The
mixture was then concentrated under reduced vacuum. The resuiting HC| salt
was liberated while being stirred in 1N NaOH and the free amine was extracted
into ethyl acetate. This organic layer was washed with HzO, dried over Na,SQ,,
and concentrated under reduced vacuum to yield 24.31 g. as a semi-solid. This
material was purified via silica gel chromatography employing the Water's prep.
2000 and eluting with a gradient solvent of methylene chloride/methanol 9:1 to
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methanol/1% NH4OH to yield intermediate title compound (8.61 g, 27%) as a
white solid. (FD} M.S, 256.9 (M*).

Calculated for: CigH1gNOs:-
Theory: C74.68, H7.44, N 5.44.
Found: C74.20, H7.29, N 5.44.

Preparation of {2-hvdroxy-2-[4-
{phenvimethoxviphenvilpropvll{methylethylisulfonvilamine.

OH
H,C H 9 CH,
N—#
O

CH,
©/\ 0
Scheme |, Step A: in a 1000 mL-3n fiask fitted with a stirrer and

thermometer, 5.69 g. of propanesulfonyl chloride was added dropwise to 8.60 g.
of 1-amino-2-[4-(phenylmethoxy)phenyljpropan-2-ol and 6.21 g. of DBU in THF

" (300 mL) while stirring at 0°C under a nitrogen atmosphere. The reaction was

allowed to warm to room temperature and stirred overnigﬁt at this temperature.
In the morning, reaction was concentrated under reduced vacuum. The resulting
oil was taken into ethyl acetate and the organic layer was washed two times with
H:O, dried over Na2804, and concentrated under reduced vacuum to yield 10.2
g. as a solid. This material was purified via silica gel chromatography employing
the Water's prep. 2000 and eluting with a sdlvent of hexane/ethyl acetate 9:1 to
yield intermediate title compound (6.14 g, 50%) as a white solid. lon spray M.S.
362.2 (M* - 1).

Calculated for: CiaHzsNO, S:
Theory: C62.79 H6.93, N 3.85.
Found: C 62.85, H6.89, N 3.88.

Preparation of final title compound.

Scheme |, Step B: Into a 25 mL 3 neck flask fitted with a stitrer and
thermometer, 400 mg of {2-hydroxy-2-[4- ,
(phenylmethoxy)phenyljpropyl}[(methylethyl)sulfonyl]amine in CHzCl, (5 mL) was
added dropwise to 0.1 mL DAST in CH.CL> (5 mL) while stirring at ~78°C under
a nitrogen atmosphere. The reaction was allowed to warm to room temperature
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and diluted with CHCl> (25 mL). This organic layer was washed with H.O, dried
over Na,SO4, and concentrated under reduced vacuum to yield 340 mg as a
yellow oil. This material was purified via silica gel chromatography employing the
Chromatotron and using a 2000 micron rotor while eluting with a solvent of
hexane/ethyl acetate 7:3 to yield the final title compound (271 mg, 68%) as a
semi- solid. lon spray M.S. 364.2 (M*-1).

Calculated for C1gH24NQO:SF:
Theory: C62.44, H6.62, N 3.83.
Found:; C62.39, H6.58, N 3.92.

Example 33

Preparation of 2-{[4-(1-fluoro-1-methyl-2-
{[(methviethyl)sulfonyllarinolethyphenoxylmethyl\benzenecarbonitrile.

F
CN 5
fj\o ]

Preparation of [2-hvdroxy-2-(4-

hydroxyphenyl)propyli{{methyiethyl)sulfonyllamine.

OH
HSC ﬁ 9 CHB
-5~
O CH,

HO

3.00 g of {2-hydroxy-2-[4-
(phenylmethoxy)phenyllpropyl}{(methylethyl)sulfonyijamine (prepared in example
32) and 3.10 g. of 10% Pd/C in ethyl acetate (300 mL) were subjected to a
hydrogen atmosphere while shaking at 60 psi's for 4 hours. Solution was filtered
through a Celite mat and the resulting filtrate was concentrated under reduced
vacuum to yield intermediate title compound (2.48 g, 100%) as a foam. This
material slowly crystallized and was used without further purification. lon spray
M.S. 272.1 (M* - 1).

Calculated for CyoH1gNQ4S-1/2 H0:
Theory: C51.03, H7.14, N4.98
Found: C51.20, H7.21, N4.71
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Preparation of 2-{[4-(1-hydroxy-1-methyl-2-
{[(methylethyl)sulfonyllaminolethyl}phenoxylmethybenzenecarbonitrile.

CN N3
o)

CH

3

Scheme Xl, Step A: Into a 250 mL-3 neck flask fitted with a stirrer and
thermometer, 400 mg of [2-hydroxy-2-(4-
hydroxyphenyl)propyll[(methylethyl)sulfonyl]lamine in DMF (10 mL) was added
dropwise to 40 mg of NaH in DMF (30 mL) while stirring at room temperature
under a nitrogen atmosphere. After stirring at this temperature for 30 minuteé,
280 mg of alpha-bromo 2-cyanotoluene in DMF ( 10 mL) was added dropwise
followed by the addition of 184 mg of Nal portion wise. The reaction was then
heated at 100°C for 2 hours. The mixture was cooled to room temperature and

| poured into H:O and the desired product was extracted with ethyl acetate. This
organic layer was washed with H,O, dried over K,CQs;, and concentrated under
reduced vacuum to yield 612 mg of a brown oil. This material was purified via
silica gel chromatography employing the Chromaiotron and using a 4000 micron
rotor while eluting with a solvent of hexane/ethy! acetate 1:1 to yield intermediate
title compound (161 mg, 28%) as a viscous oil. . lon spray M.S. 387.9 (M*-1).

Calculated for CogHaaN204S:
Theory: C 61.84, H6.23, N7.21
Found: € 59.83, H5.65, N7.36

Preparation of final title compound.

Scheme X|, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 150 mg of 2-{[4-(1-hydroxy-1-methyl-2-
{{(methylethyl)sulfonyllamino}ethyl)phenoxylmethyl}benzenecarbonitrile in CHoCl>
(5 mL) was added dropwise to 0.06 mL DAST in CH,CL; (5 mL) while stirring at —
78°C under a nitrogen atmosphere, The reaction was aliowed to warm to room
temperature and diluted with CH,Cl, (25 mL). This organic layer was washed
with HaO, dried over Na,S0,, and concentrated under reduced vacuum to yield
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157 mg as a yellow oil. This material was purified via silica get chromatography
employing the Chromatotron and using a 2000 micron rotor while eluting with a
solvent of hexane/ethy| acetate 9:1 o yield the final title compound (81 mg, 60%)
as a solid. lon spray M.S. 389.2 (M*-1).

Calculated for CuoyHaaN2OaSF:
Theory: C61.52, H5.94, N7.17.
Found: C61.16, H5.93, N7.14.

Example 34
Preparation of [2-fluoro-2-(4-methoxyphenvyhpropylll (methylethyvhsulfonyllamine.

Preparation of 1-amino-2-(4-methoxyphenyi)propan-2-ol.
, H,C_ OH

NH,

~o

Into a 100 mL single-neck flask, 28.5 mL of frimethylsilyl cyanicie was added
dropwise to 10 g of 4'-methoxyacetophenone and 2.28 g of zinc iodide while
stirring under a nitrogen atmosphere at room temperature. The reaction was
aliowed 1o stir at this temperature overnight. In the morning, the mixture was
diluted with methyiené chloride (100 mL) and the organic layer was backwashed
once with sat. Na;HCOj3, dried over MgSO,, and concentrated under reduced .
vacuum to yield 13 g. as a tan oil. Because of possible stability problems, this
material was used immediately and placed into 200 mL THF in a 500 mL single-
neck flask. While stirring at room temperature under a nitrogen atmosphere, 70
mL of BH3-THF complex was added syringe wise and the reaction was stirred
overnight. In the morning, 10 mL of concentrated hydrochloric acid was added
dropwise at room temperature and severe foaming was present. The mixture
was then concentrated under reduced vacuum. The resulting HC! salt was
liberated while being stirred in 1N NaOH and the free amine was extracted into
éthyl acetate. This organic layer was washed with H,O, dried over NaxSQ,, and
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concentrated under reduced vacuum to yield 7.31 g. of a 2 spot material. This
material was purified via silica gel chromatography employing the Water's prep.

© 2000 and eluting with a solvent of methylene chloride/methanol 9:1 to yield

intermediate title compound (3.01 g, 24%}) as an oil as the top spot. (FD) M.S.
180.3 (M*-1).

Calculated for: CigH4sNO»
Theory: C66.27, H8.34, N7.73.
Found: C 64.46, H7.94, N 7.50.

Preparation of [2-hydroxy-2-(4-

methoxyphenyl)propylli{methylethyl)sulfonyllamine. -

OH
H,C H §S'> CH,
i (
O CH,
~o

Scheme |, Step A: In a 500 mL-3n flask fitted with a stirrer and

- thermometer, 2.53 g. of propanesulfonyl chloride was added dropwise to 3.00 g.

of 1-amino-2-(4-methoxyphenyl)propan-2-ol and 2.70 g. of DBU in THF (200 mL)
while stirring at 0°C under a nitrogen atmosphere. The reaction was allowed to
warm to room temperature and stirred overnight at this temperature. In the '

morning, reaction was concentrated under reduced vacuum. The resulting oil

was taken into ethyl acetate and the organic layer was washed two times with

H20, dried over Nax;SOs, and concentrated under reduced vacuum to yield 3.61

g. as a solid. This material was purified via silica gel chromatography employing
the Water's prep. 2000 and eluting with a solvent of hexane/ethyl acetate 9:1 to
yield intermediate title compound (2.71 g, 57%) as a white solid. lon spray M.S.
286.2 (M* - 1).

Preparation of final title compound.

Scheme !, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 1.00 gm. of [2-hydroxy-2-(4-
methoxyphenyl)propyl][(methylethyf)suifonyllamine in CH.Cl, (5 mL) was added
dropwise to 0.41 mL DAST in CH,CL» (10 mL) while stirring at ~78°C under a
nitrogen atmosphere. The reaction was allowed o warm to room temperature
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and diluted with CHxClz (25 mL). This organic layer was washed with H,O, dried
over NaxS0,, and concenirated under reduced vacuum to yield 1.07 g.A as a
yellow oil. This material was purified via silica gel chromatography employing the
Chromatotron and using a 4000 micron rotor white eluting with a solvent of

5  hexane/ethyl acetate 7:3 to vield the final title compound (851 mg, 85%) as a
viscous oil. lon spray M.S. 288.1 (M*-1).

Calculated for Cy3HxoNOsSF:

Theory: C 53.96, H6.97, N 4.84.

Found: C53.16, H6.76, N 4.81.
10

Example 35

Preparation of {2-14-(3,5-difluorophenyl)phenyl]-2-
fluoropropyli[{methviethylsulfonyiiamine.

HC. F

21
:(}):O
O *O
I

O
I

T
15 F
Preparation of:

Into a 500 mL single-neck fiask fitted with a stirrer and thermometer, 10.0
g. of 4-iodoacetophenone, 1.0 g. of PdCly(dppf), and 17 mL triethylamine were
20  placed in Dioxane (160 mL) and stirred at room temperature under a nitrogen
atmosphere. This solution was then degassed with nitrogen for 15 minutes,
followed by the addition of 8.8 mL pinacol borane syringe wise. Addition was
exothermic and the solution turned dark immediately. The reaction was then
heated at 85°C for & h. The mixture was then cooled to room temperature and
25  poured into H20O and the desired product was extracted with ether. This organic
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layer was washed with HO, dried over MgSQ,, and concentrated under reduced
vacuum to yield a white solid. This material was purified via silica gel
cﬁfomatography employing the Water's prep. 2000 and eluting with hexane/ethyl
acetate 19:1 to vield intermedfate title compound, acetophenone derivative, (6.4
g, 64%) as a white powder.

Preparation of;

OH
NH

HCI

Into a 25 mL single-neck flask, 1.6 mL of trimethylsilyl cyanide was added
dropwise to 1.0 g. of the acetophenone derivative prepared directly above and
131 mg of zinc iodide while stirring under a nitrogen atmosphere at room

_ temperature. The reaction was then stirred overnight at this temperature. In the

morning the mixture was diluted with methylene chloride (25 mL) and the organic
layer was backwashed onge with sat. NagHCO;, dried over MgSQ,, and
concentrated under reduced vacuum to yield 910 mg as a semi-solid. Because
of possible stability problems, this material was used immediately and placed
into 20 mL. THF in a 100 mL single-neck flask. While stirring at room
temperature' under a nitrogen atmosphere, 4 mL of BHs-DMS complex was
added syringe wise and the reaction was refiuxed for 4 hours. The reaction was
cooled to room temperature and 2 mL of con. hydrochioric acid was added
dropwise at room temperature and severe i’oaming was present. The mixture
was diluted with ether (50mL) and the reaction was stirred for an additional hour.
The precipitate that formed was collected by filtration to yield intermediate title
compound, amine derivative, (810 mg, 72%) as a white powder as the HCl salt.
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Preparation af:

OH

2T
=0

_<

Q=

O~

4

in & 250 mL 3 neck flask fitted with a stirrer and thermometer, 1.05 g. of
propanesulfonyl chloride was added dropwise to 2.10 g. of the amine derivative
prepared directly above, and 2.14 g. of DBU in THF (80 mL) while stirring at 0°C
under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and stirred overnight at this temperature. 1n the morning, reaction
was concentrated under reduced vacuum. The resulting oil was taken into ethyl
acetate and the organic layer was washed two times with Hz0, dried over
NapSQ4, and concentrated under reduced vacuum to yield 600 mg as an oil.
This material was purified via silica gel chromatography employing the
Chromatotron and using a 4000 micron rotor while eluting with a solvent of
hexane/ethyl acetate 3:2 to yield intermediate title compc‘a'und, suifonyl derivative,
(250 mg, 10%) as an oil. lon spray M.S. 382.2 (M* - 1).

Preparation of {2-[4-(3,5-diflucrophenyliphenyll-2-
hydroxypropyli{methylethyhsulfonyllamine.

HC PH, © cH

O

F

The sulfonyl derivative prepared directly above(250 mg, 0.65 mmol), 1-
bromo-3,5-difluorobenzene (138 mg, 0.71 mmol), sodiurn carbonate (1.1 mL of a
2.0 M solution, 1.4 mmol), tetrakis(triphenyl phosphine)palladium(0) (50 mg, 0.65

mmol), and dioxane (10 mL) were mixed together in a 50 mL. single neck flask
and stirred at 70°C over night. In the morning, the reaction was cooled to room
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temperature and poured into HxO and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H,O, dried over
K2CO3, and concentrated under reduced pressure to yield 286 mg of a viscous
oil. This two spot material was purified via silica gel chromatography employing
the Chromatotron and using a 2000 micron rotor while eluting with a solvent of
hexane/ethyl acetate 1:1 to yield intermediate title compound (73 mg, 31%, top
spot) as a clear oil. lon spray M.S. 368.2 (M* - 1).

Preparation of final title compound.

Scheme |, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 22 mg of {2-[4-(3,5-difluorophenyl)pheny!]-2-
hydroxypropyl}[(methylethyl)suIfonyl]amine in CH2Cl; (2 mL) was added dropwise
to 0.01 mL DAST in CH,CL, (3 mL) while stirring at —78°C under a nitrogen
atmosphere. The reaction was allowed to warm to room temperature and diluted
with CHzCl, (25 mL). This organic layer was washed with H;O, dried over

. NazS0,, and concentrated under reduced vacuum to yield 18.4 mg as a yellow

oil. This material was purified via silica gel chromatography employing the
Chromatotron and using a 1000 micron rotor while eluting with a solvent of
hexane/ethyl acetate 7:3 fo yield the final title compound (12 mg, 52%) as a
viscous oil. lon spray M.S. 370.2 (M*-1).

Example 36
Preparation of [{dimethylamino)sulfonyi][2-fluoro-2-(4-iodophenylpropyllamine.

SRR
N-S-N
0 CH,

3

Preparation of [(dimethylamino)sulfonyll[2-hydroxy-2-(4-iopdophenylpropvllamine.

HC OH, O cH
N-S-N
0 CH,

3
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Scheme X, Step A: In a 500 mL-3 neck flask fitted with a stirrer and

~ thermometer, 358 mg of dimethylsulfamoyi chloride was added dropwisé to 554
mg of 1-amino-2-(4-iodophenyl)propan-2-ol (intermediate prepared in example 1)
and 380 mg of DBU in THF (125 mL) while stirring at 0°C under a nitrogen
atmosphere. The reaction was allowed to warm to room temperature and stirred
overnight at this temperature. In the morning, reaction was concentrated under
reduced vacuum. The resulting oil was taken into ethyl acetate and the organic
layer was washed two times with HzO, dried over Na;SQ,, and concentrated
under reduced vacuum to yield an oil. This material was purified via silica gel
chromatography employing the Chromatotron and using a 2000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 3:1 to yield intermediate title
compound (257 mg, 33%; as a white solid. (Fd) M.S. 384 (M*).

Calculated for: C11H17N20:51:
Theory: C 34.39, H4.46, N7.29,
Found : C 33.25, H4.24, N 6.80.

' Preparation of final title compound.

Scheme X, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 257 mg of [(dimethylamino)sulfonyll[2-hydroxy-2-(4-
todophenyl)propyllamine in CHxCl, (10 mL) was added dropwise to 0.08 mL
DAST in CH.CL, (10 th) while stirring at —=78°C under a nitrogen atmosphere.
The reaction was allowed to warm to room temperature and diluted with CHxCl,
(25 mL). This organic layer was washed with H0, dried over Na,SO,, and
concentrated under reduced vacuum to yield a yellow oil. This material was
purified via silica gel chromatogréphy employing the Chromatotron and using a
2000 micron rotor while eluting with a solvent of hexane/e{hyl acetate 3:1 to
yield the final title compound (147 mg, 57%) as a white solid; m.p. 115°-117°C.
lon spray M.S. 385 (M*+1).

Calculated for: Cy1H1sN202SI:
Theory: C34.21, H4.18, N7.25.
Found: C34.04;, H4.41, N 7.59.
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Example 37
Preparation of 4-[4-{2-[[(dimethviamino)sulfonyllaminol-1-fluoro-

- isopropyl)phenyllbenzenecarbonitrile.

HC F

Preparation of 4-{4-(2-{[{dimethylamino)sulfonyllamine}-1-hydroxy-

isopropyliphenyllbenzenecarbonitrile.

A

Scheme VI, Step A: [(Dimethylamino)sutfonyl])[2-hydroxy-2-(4-
iodophenyl)propyljamine (384 mg, 1.0 mmol, prepared in example 36), 4-
cyanobenzene boronic acid (191 mg, 1.3 mmof), potassium carbonate (179 mg,
1.3 mmol), tetrakis(triphenyl phosphine)palladium(0) (58 mg, 0.05 mmol), and
dioxane/water (60 mL, 3:1) were mixed together in a 100 mL single neck flask
and stirred at 70°C over night. In the morning, the reaction was cooled to room
temperature and poured into H,O and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H.O, dried over
K2COs, and concentrated under reduced pressure to yield a viscous oil. This two
spot material was purified via silica gel chromatography employing the
Chromatotron and using a 2000 micron rotor while eluting with a solvent of
methylene chioride/ethyl acetate 9:1 to yield intermediate fitle.compound (255
mg, 71%, bottom spot) as a white solid. (FD) M.S. 359 (M*).

Calculated for: CqigHziNz03S- %4 H20 :
Theory: C59.34, H5.77, N 11.54.
Found : C58.89, H5.63, N 11.26.
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Preparation of final title compound.
Scheme VI, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 209 mg of 4-[4-(2-{[{dimethylamino)sulfonyl]amino}-1-hydroxy-

- isopropyl)phenyllbenzenecarbonitrile in CH2Cl, (2 mL) was added dropwise to

0.07 mL DAST in CHzCL; (3 mL}) while stirring at ~78°C under a nitrogen
atmosphere. The reaction was allowed to warm to room temperature and diluted
with CH,Cl, (25 mL). This organic layer was washed with HzO, dried over
NapS04, and concentrated under reduced vacuum to yield a solid. This material
was purified via silica gel chromatography employing the Chromatotron and using
a 2000 micron rotor while eluting with a solvent of hexane/ethyl acetate 3:1 to
yield the final title compound (132 mg, 63%) as a white solid. (FD) M.S. 361
(M*).

Example 38
Preparation of {2-[4-(3-aminophenyhphenyll-2-

- fluoropropyl}{dimethylamino)sulfonvilamine.

HC_ F

[{(Dimethylamino)sulfonyl][2-fluoro-2-(4-iodophenyl)propyljamine (386, 1.0
mmol, prepared in example 36), 3-aminobenzeneboronic acid (201 mg, 1.3
mmol), potassium carbonate (179 mg, 1.3 mmol), tetrakis(triphenyl
phosphine)palladium(0) {58 mg, 0.05 mmol), and dioxane/water (60 mL, 3:1) are
mixed together in a 100 mL single neck flask and stirred at 70°C over night. In
the morning, the reaction is cooled to room temperature and poured into H,0,
and the desired product is extracted with ethyl acetate. The organic layer is
backwashed once with H;O, dried over K,CO3, filtered, and concentrated under
reduced pressure. The crude material is purified via silica gel chromatography
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employing the Chromatotron and using a 2000 micron rotor with hexane/ethy!
acetate eluent to provide the iitle compound.

Example 39
Preparation of [{dimethylamino)sulionyll[2-fluoro-2-{4-{3-

[(methylsulfonyamino]phenyliphenylpropyllamine.

F
HaC H 9 ICH3
I'I\JH
02?20

N=§~N
S A

Ina 250 mL 3 neck flask fitted with a stirrer and thermometer, 285 mg of
methanesulionyl chloride is added dropwise to 350 mg of {2-[4-(3-

- aminophenyl)phenyl]-2-fluoropropyl}{(dimethylamino)sulfonyljamine (prepared in

example 38) and 380 mg of DBU in THF (125 mL) while stirring at 0°C under a
nitrogen atmosphere. The reaction is allowed to warm to room temperature and
then stirred overnight at this temperature. in the morning, the reaction is
concentrated under reduced vacuum. The resulting material is taken into ethyl
acetate and the organic layer is washed two times with H;O, dried over Na,S0Q,,
filtered, and concentrated under reduced vacuum. This crude material is purified
via silica gel chromatography employing the Chromatotron and using a 4000
micron rotor with hexane/ethyl acetate eluent to provide the title compound.
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Example 40
Preparation of [{dimethylamino)sulfonyil{2-fluoro-2-[4-(3-

{{{msthylethyl)sulfonyllaminolphenylphenyllpropyllamine.
H30 F H (!:I) CHS

I

N=-§-N,
S

in a 250 mL 3 neck flask fitted with a stirrer and thermometer, 356 mg of
2-propanesulfonyl chloride is added dropwise to 350 mg of {2-[4-(3-
aminophenyl)phenyl]-2-flucropropyl}[{dimethylamino)sulfonyllamine (prepared in
example 38) and 380 mg of DBU in THF (125 mL) while stirring at 0°C under a
nitrogen atmosphere. The reaction is aliowed o warm to room temperature and
then stirred overnight at this temperature. In the morning, the reaction is
concentrated under reduced vacuum. The resulting material is taken into ethyl
acetate and the organic layer is washed two times with H.0, dried over Na,SQ,,
filtered, and concentrated under reduced vacuum. This crude material is purified
via silica gel chromatography employing the Chromatotron and using a 4000
micron rotor with hexane/ethy| acetate eiuent to provide the title compound.

Example 41
Preparation of 4-[4-(1-fluoro-1-methyl-2-

{[{methylethylisulfonyllamino}ethyliphenvilbenzenesuifonamide

H,C, y § CH,
o )
S,

N-5—
O CH,
H,N~ O
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Proparation of 4-bromobenzenesulfonamide.

2
HZN-S—@—Br

i

O

4-Bromobenzenesulfonyl chloride (1.0 g, 3.9 mmol), methanol/ammonia
solution (5 mL, excess), and methanol (5 mL) were mixed together in a 25 mL-
single neck flask and stirred overnight under a nitrogen atmosphere. in the
morning, the reaction was concentrated under reduced vacuum to yield
intermediate title compound (1.13 g, 100%) as a white solid. This material was
used without further purification. lon spray M.S. 235.9 (M*).

Preparation of 4-[4-(1-hydroxy-1-methyl-2-
{I{methylethyl)sulfonvllaminolethyliphenvilbenzenesulfonamide.
OH
H3C H 9 CH3
N—S

6 CH,

4-bromobenzenesulfonamide (236 mg, 1.0 mmol), the intermediate sulfony!

_<

derivative prepared in example 35 of structure:

OH
H
N_

=(=0

|

O

O-p
|
O

(575 mg, 1.5 mmol), sodium carbonate (1.2 mL ofa 2.0 M soiution, 1.5 mmol),
tetrakis(triphenyl phosphine)pailadium(0) (50 mg, 0.65 mmol), and dioxane (20
mL) are mixed together in a 50 mL single neck flask and stirred at 70°C over
night. In the moming, the reaction is cooled to room temperature and poured
into H-O and the desired product is extracted with ethyl acetate. The organic
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layer is backwashed once with HoO, dried over K,CQ4, filiered, and concentrated

. under reduced pressure. This crude material is purified via silica gel .
chromatography employing the Chromatotron and using a 4000 micron rotor to
provide the title compound.

Preparation of final title compound.

Scheme |, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 412 mg of 4-[4-(1-hydroxy-1-methyl-2-
{[{methylethyl)sulfonyl]amino}ethyl)phenyijbenzenesulfonamide in CH,Cl; (10

10 mL) is added dropwise to 0.14 mL DAST in CH.CLo (10 mL) while stirring at —
78°C under a nitrogen atmosphere. The reaction is allowed 1o warm to room
temperature and diluted with CH2Clz (25 mL). This organic layer is washed with
H20, dried over Na,S0;, filtered, and concentrated under reduced vacuum. This

crude material is purified via silica gel chromatography employing the
15 Chromatotron and using a 4000 micron rotor with hexane/ethyl acetate eluent to
* provide the titie compound.

Example 42
Preparation of N-(2-{3-Fluoro-4'-[1-fluoro-1-methyl-2-(propane-2 sulfonylamino)-

20  ethyll-biphenyl-4-yl}-ethyh-isobutyramide.

HC F ‘ §-‘<CH3

B ot ot

o
N

Dras

Preparation of {4-Bromo-2-fluoro-phenyl)-acetonitrile.

Br
NC
F
25 Sodium cyanide (1.37g, 28.00 mmol) was added to a stirred solution of 2-

fiuoro-4-bromo benzyl bromide (5.0 g, 18.66 mmol) in dry DMSO (60 mL) at
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ambient temperature under nitrogen. The reaction was stirred for 4 h at ambient
temperature then poured into H2O (150 mL) and extracted with EtOAc. The

' organic layer was washed with brine, dried (MgSO.), filtered, and concentrated in

vacuo to give the intermediate title compound as a brown oil (3.85 g, 96%).
Electrospray mass spectrum: M =213, M4+2 = 215

Preparation of 1-[4-(4.4 5,5-Tetramethyl-[1,3.2]dioxaborolan-2yhphenyl-

ethanone.
O\ 0
O

4-lodo acetephenone (10.00 g, 40.64 mmol), PdClx(dppf).CH.Cl; (1.00 g,
1.22 mmol) dry dioxane (160 mL) and Et3N (17.0 mL, 121.96 mmol) were
combined in a dry flask which had been purged with N, several times. Pinacol
borane (8.80 mL, 60.96 mmol} was added and the reaction mixture was heated

- at reflux for 4 h then cooled to ambient temperature, poured into Diethyl ether

(250 mL) and extracted with H,O and washed with brine. The Diethyl ether was
dried {(MgSOs,), filtered and the filtrate concentrated in vacuo. Purification by
gradient chromatography on silica (hexane, 5% EtOAc/hexane) followed by
recrystallization (hexane) gave 6.4 g (64%) of the intermediate title compound as
a white powder.

Preparation of 2-[4(4 4,5.5-Tetramethyl-[1.3,2] dioxaborolan-2-yl}-phenyl}-2-
trimethylsilanyloxy-propionitrile.

N/
&
.l\

10 0O
Y
0

CN

Scheme Va, Step A: 1-[4-(4,4,5,5-Tetramethyl-[1,3,2] dioxaborolan-
2yl)phenyl-ethanone (1.0 g, 4.06 mmol) dissolved in THF(1.0 mL} was added to
Znl2(0.131 g,0.41 mmol). To this stirred mixture under N, was added dropwise

~ TMSCN (1.6 mL, 12.18 mmol) and the reaction mixture was stirred at ambient
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temperature overnight. The resulting mixture was extracted with NaHCO3;, HzO,

-. washed with brine, dried (MgSQ,), filtered, and concentrated in vacuo to give the

intermediate title compound as a yellow oit 0.81¢g (65%).

Preparation of 1-Amino-2-[4(4,4,5,5-tetramethyl-[1,3.21dioxaborolan-2-vl}-pheny!]-
propan-2-ol hydrochloride.

‘ 0 OH
o NH

Scheme Va, Step B: Borane dimethy! sulfide 2.0 M (4.0 mL, 8.0 mmol)
was added dropwise to 2-{4(4,4,5,5-tetramethyl-{1,3,2] dioxaborolan-2-yl)-
phenyl}-2-trimethylsilanyloxy- propionitrile (0.810 g, 2.64 mmol) in dry THF
(20.0mL) at ambient temperature. After the initial exotherm, the reaction mixture

was heated and stirred at reflux for 4 h cooled to ambient temperature and
quenched by a siow addition of concentrated HCI. The reaction was diluted with

‘Diethyl ether and stirred for approximately 1 h. The resulting white precipitate

was collected by filiration and used in the next reaction.

Preparation of N-{2-Hydroxy-2-[4(4.4 5 5-tetramethyl-{1.3.2] dioxaboralan-2-
yiphenylipropyi}-2-propanesulionamide.

ot

Isopropyl sulfonamide (0.313g, 2.2 mmol) is added to 1-Amino-2-
[4{4,4,5 5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenyl]-propan-2-of hydrochloride
(0.627 g, 2.0 mmol) in CH.Cl (20 mL) at 0°C. Triethylamine (0.505 g, 5.0 mmo})
is then added and the resulting mixture is stirred for 4 h at 0°C. The reaction '
mixture is extracted with H,O, washed with brine, dried over magnesium sulfate,
filtered, and concentrated in vacuo. The residue is purified by chromatography

on silica gel with EtOAc/hexane to provide the intermediate title compound.
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Preparation of N-[2-(4'-cyanomethyi-3'-fluoro-biphenyl-4yl}-2-hydroxy-propyl}- 2-
propanesulfonamide. .

{4-Bromo-2-fluoro-phenyl)-acetonitrile (0.255 g, 1.19 mmol),
PdClx{dppf).CH2Cl> (.039 g, .048 mmol) and N-{2-hydroxy-2-[4(4,4,5,5-
tetramethyl-[1,3,2] dioxaboralan-2-yl)phenyl]propyl}-2-propanesuifonamide’
(0.3'839, 1.0 mmol) are mixed together in dry DMF (30 mL) under N, at ambient
temperature. To this stirred mixiure is added 2M NazCO; (1.25 mL., 2.5 mmol)
and the resulting mixture is heated and stirred at 80° C for 6h. The mixture is
cooled and poured into EtOAc. The EtOAc is extracted several times with H.O,
washed with brine, dried (MgSOy), filtered, and the fiitrate evaporated in vacuo.
Chromatography on silica gel eluting with EtOAc/hexane gives the intermediate
title compound.

Preparation of N-2-{4-(4'-Amino ethy!-3'-fluorophenvyl)phenyl]2-hvdroxy-propyl-2-
propanesuifonamide.

OH
O 8
o= T
F 9)

Borane dimethy! sulfide (3.0 mL, 6.0 mmol) is added to N-[2-(4'-
cyanomethyl-3'-fluoro-biphenyl-4yl)-2-hydroxy-propyl]- 2-propanesulfonamide
(0.78 g, 2.0 mmol} in THF (20mL.) and the resulting solution is heated and stirred
at refiux for 4h. The resuiting mixture is cooled and acidified cautiously with
concentrated HCI. Collection of the precipitated solid by filtration yields the
intermediate title compound.
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Preparation of N-(2-{3-Fluoro-4'[1-hydroxy-1-methvl-2-(propane-2-
sulfonylamino)-ethyll-biphenyl-4yil-ethyl)-iscbutyramide.

OH ‘
Q w < .
N N—S—<
/e;H F H3

To N-2-[4-(4’-amino ethyl-3'-fluorophenyl)phenyl]2-hydroxy-propyl-2-
propanesulfonamide (0.104 g, 0.26 mmol) in dry CHCl» in a 12 mL vial is added
EtsN (81 uL, 0.50 mmol), and isobutyryl chloride (34 uL, 0.32 mmol) respecti\fely.
The reaction vial is stirred overnight at ambient temperature. The resulting

mixture is diluted with CH,Clp, washed successively with 1M HC), saturated
NaHCO3, brine, dried (MgS0Q.), filtered, and concentrated to give the intermediate
titte compound.

Preparation of final title compound.
Scheme |, Step B: To DAST (26uL, 0.20mmol) in CHClx(.3 mL) under N;

~ at-78° C is added dropwise N-(2-{3-fluorc-4'-{1-hydroxy-1-methyl-2-(propane-2-

sulfonytamino)-ethyl]-biphenyl-dyl}-ethyl)-isobutyramide (0.0928 g, 0.20 mmo}) in
CHzClz (1.0 mL). Following addition the dry ice acetone-cooling bath is replaced
with an ice water bath and the reaction mixture allowed to warm to ambient
temperature. The reaction mixture is diluted with CHCl,, extracted with H,O,
dried (Na2S0Q,), filtered, and the filtrate is evaporated to dryness to give the title
compound.

Example 43
Preparation of N-(2-{3-Fluoro-4'-{1-fluoro-1 -methyl-2-(propane-2-sulfonylamino)-

ethyll-biphenyl-4-yl}-ethyh-acetamide.
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| Preparation of N-{2-{3-Fluoro-4'-f 1-hydroxy-1-methyl-2-{propane-2-
sulfonylamino)ethvll-biphenvl-4yi}-ethyl)-acetamide.

OH
H.C H (IZI) CH,
N-8-~
O CH,
5 To N-2-{4-(4-Amino ethyl-3'-fluorophenyl)phenyl}2-hydroxy-propy!-2-

propanesulfonamide (0.104g, 0.26 mmol, intermediate prepared in example 42),
in dry CHzCl in a 12 mL vial is added Et;N (81 uL, 0.50 mmol) and acetyl |
chloride (23 uk, 0.32 mmol) respectively. The reaction vial is stirred overnight at
ambient temperature. The resulting mixture is diluted with CH,Cl,, washed

10  successively with TM HCl, saturated NaHCOj3, brine, dried (MgSQ,), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.
Scheme |, Step B: To DAST (26 uL, 0.20 mmol) in CH,Cl2(0.3 mL) under
15 Nz at-78° C is added dropwise N-(2-{3-fluoro-4'-[1-hydroxy-1-methyl-2-(propane-
2-suh‘onylamino)ethyl];biphenyl-4yl}-ethyl)—acetamide (.087 g. 0.20 mmol} in
CHzCl>(1.0 mL). Following addition the dry ice acetone-cooling bath is replaced
with an ice water bath and the reaction mixture allowed to warm to ambient
tfemperature. The readtion mixiure is diluted with CH.Cl,, extracted with H.0,

20  dried (NaSOQs), filtered, and the filtrate is evaporated to dryness to give the fina'i
titte compound. |
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‘ Example 44
Preparation of N-{2-(2-FIuoro-2-[3'—ﬂuoro-4'-(2—methanesuifonvlamino)—et’hvl)-

- biphenyl-4-yllpropyi}-2-propane sulfonamide.

HC F 9 on,

N—ﬁ—(
9] CH3
0 @

i
—5N
O F
Preparation of N~(2-{3‘-FIuoro—4'-[2-methanesuifonvlamino)—ethvﬂ-biphenv|}~2-
hydroxy-propyl)-2-propanesulfonamide.

g N
1]

N
o F

N-2-{4-(4'-Amino ethyl-3'-fiuorophenyl)phenylj2-hydroxy-propyl-2-

OH
H,C u§ CcH,

N—ﬁ—(
Sparat

_ propanesulfonamide (0.104 g, 0.26 mmol, prepared in example 42), EtsN (81 pL,

0.50 mmol) and methane suifony! chloride (23 ulL, 0.30 mmol) are combined with
methylene chloride in & 12 mL vial. The reaction vial is stirred overnight at
ambient temperature. The resulting mixture is diluted with CHoCl,, washed
successively with 1M HCI, saturated NaHCOj, brine, dried (MgS0Qy), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final fitle compound.

Scheme |, Step B: To a solution of DAST (26 uL, 0.20 mmol) in CHzCl,
(0.3 mL) under N; is added dropwise N-(2-{3'-fiuoro-4"-[2-methanesulfonylamino)-
ethyll-biphenyl}-2-hydroxy-propyl)-2-propanesulfonamide {0.0944g, 0.20 mmol) in
CHCl, (1.0mL) at -78° C. Following addition the dry ice acetone-cooling bath is
replaced with an ice water bath and the reaction mixture aliowed to warm to

ambient temperature. The reaction mixture is diluted with CH.Clp, extracted with
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| H0, dried (Na,SQO.), filtered, and the filtrate is evaporated to dryness to give the

final title compound.

: Example 45
Preparation of N-{2-(2-Fluorg-2-[3*-fluoro-4'-(2-(propane-2-sulfonylamino)-ethyl)-

biphenyl-4-ylipropyl}-2-propane suifonamide,

H,C F

Preparation of N-(2-{3"-fluoro-4'-[2-(propane-2-sulfonylamino)-ethyl]-biphenyi-4-
vi}-2-hydroxy-propyl)-2-propane sutfonamide.

HSC OH %) CH3

ZII

0 CH,

N-2-[4-(4’-Amino ethy[-3'-fIuordphenyl)phenyllz-hydroxy-propyl—2—
propanesulfonamide (0.104 g, 0.26 mmoal, prepared in example 42), EtaN (81 uL,
0.50 mmol} and isopropyl sulfonyi chloride (34 uL, 0.30 mmoli) ére combined with
methylene chloride in a 12 mL vial. The reaction vial is stirred overnight at
ambient temperature. The resuiting mixture is diluted with CH.Cl,, washed
successively with 1M HCl, saturated NaHCOj4, brine, dried (MgS0.), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.

Scheme 1, Step B: To a solution of DAST (26 L, 0.20 mmol) in GH,Cls
(0.3 mL) under N; is added dropwise N-(2-{3"-fluoro-4'-{2-(propane-2-
sulfonylamino)-ethyl]-biphenyl}-2-hydroxy-propyl}-2-propanesulfonamide {0.100
g, 0.20 mmol) in CHClz (1.0 mL) at -78° C. Following addition the dry ice
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acetone-cooling bath is replaced with an ice water bath and the reaction mixture
allowed to warm to ambient temperature. The reaction mixture is diluted with

" CHCl,, extracted with H20, dried (NaSQ,), filtered, and the filtrate is evaporated
to dryness to give the final title compound.

Example 46
Preparation of N-{2-fluoro-2-[4(2-0x0-2 3- dihydro-1H-indolo-5 vi}-phenvil-propvli-
2- propane sulfonamide.

HC F

Preparation of 5-Bromo-oxindole.

Br

HN

0

Oxindole (1.30 g, .016 mmol) was suspended in dry acetonitrile (22.0mL) under
N and cooled to -10° C. To this stirred mixture was added recfystallized NBS
(2.00 g, 0.011 mol) portionwise. The resulting suspension was stirred at -10 to
10°C for 3 h. The prebipitated solid was collected by filtration, washed with H.0
and dried to give the intermediate title compound as an off white solid 1.75g
(82%). Electrospray mass spectrum (M-1)= 210, (M-1 ) =211
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Preparation of N-{2-Hydroxy-2-[4(2-ox0-2,3- dihydro-1H-indolo-5 vi)-phenvli-
propyl}- 2- propane sulfonamide.

HN

O
5 To a stirred mixture of N-{2-hydroxy-2-[4(4,4,5,5-tetramethyl-{1,3,2]

dioxaboralan-2-yl)phenylipropyi}-2-propanesulfonamide (0.383 g, 1.0 mmol,
intermediate prepared in example 42), PdCly(dppf). CH:Cl» (.033 d, .04 mmol)
and 5-bromo-oxindole (0.276 g, 1.3 mmal) in DMF (20 mL) under N, is added 2M
NazCOj3 (1.35 mL, 2.7 mmol) and the reaction mixture is heated and stirred under

10 N for6 h. The reaction mixture is aliowed to warm to ambient temperature and

- poured into EtOAc (100 mL). The organic layer is washed with H,O and brine,

dried (MgSOy) filtered and the filtrate evaporated in vacuo. Chromatography on
silica gel with EtOAc/hexane gives the intermediate title compound.

15  Preparation of final title compound.
Scheme |, Step B: To a stirred solution of DAST (26 uL; 0.20 mmol) in

(0.3 mL) of CH;Cl; under N, at -78° C is added N-{2-hydroxy-2-[4(2-0x0-2,3-
dihydro-1H-indolo-5 yl)-phenyl}-propyl}- 2- propane sulfonamide (0.077 g, 0.20
mmol). Following addition the dry ice acetone-cooling bath is replaced with an

20 ice water bath and the reaction mixture aliowed to warm to ambient temperature.
The reaction mixture is diluted with CH,Cl,, extracted with Ho0O, dried (NazSQy),
filtered, and the filtrate is evaporated to dryness to provide the final title
compound.
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, Example 47
Preparation of {4'-1-Fluoro-1-methvyl-2-(propane-2-sulfonylamino)-ethyll-3-nitro-
- biphenyl-4-yl}-acetic acid eth_vl aster.

HC F

ZII‘

5  Preparation of 2-(4-Bromo-2-nitro-phenvl)-malonic acid diethy! ester.
' Br
O

/\O 0 N02

Disthyl malonate (3.34 mL, 22 mmol) was added cautiously to a stirred
suspension of 60 %NaH (0.96 g, 24 mmol) in dry DMF (50 mL) at -10°C under
“Np. The resulting mixture was stirred at -10 to 10°C for 1 h. To this mixture at 0°
10  Cwas added 2,4-dibromo-nitrobenzene (3.34 mL, 0.022 mol} portionwise. The
mixture was allowed to warm to ambient temperature and stirred overnight.
Evaluation by TLC (EtOAc-hexane 4:1) showed only a trace of starting material.
The reaction mixture was poured into a two phase Diethy! ether-1M HCI mixture.
The yellow Diethyl ether layer was dried (MgSO,), filtered, and evaporated in
15  vacuo. Chromatography on silica gel, eluting with EtOAc-hexane 5:95 gave a
yellow liquid which rapidiy solidified to give the intermediate title compound (2.50
g, 69%), mp 54-55°C.

Preparation of (4-Bromg-2-nitro-phenyl)-acetic acid ethyi ester.
Br '
O
/\0

20 NO,

To a stirred solution of concentrated HC1 (18.00 mL) diluted to 72,00 mL
with 95% Ethanol was added 2-(4-bromo-2-nitro-phenyl)-malonic acid diethyl
ester (2.50 g, 6.94 mmol). The resulting mixture was then heated at reflux under
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N2 for 4 h. The reaction mixture was aliowed to cool to ambient temperature and
poured into H,O (250 mL). This aqueous mixture was then extracted with 2 x

* 150 mL of Diethyl ether. The Et;O layer was extracted with H20 and 5%

NaHCO; washed with brine, dried (MgSQ,), and filtered. Evaporation of the
filtrate in vacuo gave the intermediate title compound as a vellow liquid (1.52 g,
76%).

Preparation of {4'-[1-Hydroxy-1 -methyl-2-(propane-2-sulfonylamino)-ethyi]-3-
nitro-biphenyl-4-y[}- acetic acid ethy! ester.

HC OH. 0 oy

PdCl(dppf).CHCl (.077 g, 0.90 mmol) and N-{2¥hydroxy-2-[4(4,4,5,5-
‘tetramethyl-[1 3,2) dioxaboralan-2—yl)phenyl]propyl}—z-propanesul'fonamide
(0.383, 1.0 mmol, intermediate prepared in example 42) are mixed together in a
dry flask under N, foliowed by (4-bromo-2-nitro-phenyl)-acetic acid ethyl ester
(0.300 g, 1.04 mmol) , CsCO; (0.68 g, 2.09 mmol) and toluene(s5 mL)
respectively. The resulting mixture is heated and stirred at 96° C for 5h. The
reaction mixture is allowed to cool to ambient temperature and is stirred
overnight. The toluene is diluted with EtOAc (100mL) and filtered through celite.
The resulting filtrate is extracted with 2x 200 mL of Hz0, washed with brine, dried
(MgSOQy), and filtered. The filtrate is evaporated and chromatographed on silica
gel, eluting with EtOAc- hexane to give the intermediate fitle compound.

Preparation of final title compound,

Scheme |, Step B: To a solution of DAST (118 pL, 0.998 mmol) in CH.Cl»
(0.8 mL) under N; at -78°C is added {4'-[1-hydroxy-1-methyl-2-(propane-2-
suIfonylamino)-ethyl]—3~nitro-biphenyl-4—yl}—acetic acid ethyl ester (0.465 g, 1.00
mmol) in CHzCi; (3.0 mL). Following addition the dry ice acetone-cooling bath is
replaced with an ice water bath and the reaction mixture allowed to warm to
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ambient temperature. The reaction mixture is diluted with CHxCls, extracted with
~ H:0, dried (Naz50y4), filtered, and the filtrate is evaporated to dryness to provide
the final title compound.

Example 48
5  Preparation of {4'-[1-Fluoro-1-methyl-2-(propane-2-sulfonylamino)-ethyl]-3-nitro-

biphenyi-4-vi}- acetic acid.

HC F

To a solution of {4'-[1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-ethyf)-
3-nitro-biphenyl-4-yl}- acetic acid ethyl ester. (0.341 g, 0.731mmol, prepared in
10 example 47) in Ethano! (5.0 mL) is added a solution of 6.7% NaOH (15,0 mL)
and the resulting mixture is stirred under N, at ambient temperature for 72 h.
'_ The mixture is diluted with HO {(100mL) and acidified with 37% HCI. Extraction
with EtOAc followed by drying (MgS0Oy), filtration, and evaporation of the filtrate in
vacuo gives the title compound.

15
Example 49
Preparation of N-{2-Fluoro-2-[4-(2-ox0-2,3-dihydro-1H-indol-6-yl}-phenvil-propyl)-
2-propanesulfonamide.
: F
. H,C H ’C? CH,
N=F
CH,
20 To a stirred solution of {4'{1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-

ethyl}-3-nitro-biphenyl-4-yl}-acetic acid (0.311 g, 0.71 mmol, prepared in example
48) dissolved in Ethanol (4.0 mL)/50% H,S0O; (3.0 mL) at ambient temperature
then heated to 90°C is added Zn ( 0.186 g, 2.84 mmol) in divided portions over



30 January 2004

WO 00/66546 PCT/US00/08734

-127-

30 minutes. Heating and stirring is continued for 2 h after addition of the Zn.
The mixture is allowed to cool to ambient temperature. It is then extracted
' (EtOAc) and the EtOAc is extracted with 5% NaHCOs, washed with brine, dried
(MgS0,), filtered and the filtrate concentrated in vacuo. Chromatography of the
5 residue (silica gel, EtOAc/hexane} provides the title compound.

Example 50
Preparation of Methyl 6-{N-[4-(1-fluoro-1-methyl-2-

{I( methvlethvl)sulfonvﬂam_ino}ethvl)Dhenvncarbamovl}pvridine-3-carboxvlate.

10
O

HC P Hi L
’ Hem !
N\ N
0] | o H
./O__

Preparation of Methyl 6-{N-{4-(1-hvdroxy-1-methyl-2-
{[{methvylethyhsulfonyllaminolethvl}phenvllcarbamovylipyridine-3-carboxyiate.

H,

H

3

15
Scheme XII, Step A: Into a 50 mL single neck flask, 1 mL oxalyl chloride

was added syringe wise to 5-(methoxycarbonyl)-pyridine-z-car_boxylic acid {271
mg, 1.5 mmol) in methylene chloride (10 mL} while stirring under nitrogen at
room temperature. Immediately, 1 drop of DMF was added by pipette initiating a

20 foaming of the mixture. The reaction was stirred one hour at this temperature
and tﬁen concentrated under reduced vacuum to yield a white semi-solid. This
material was placed into THF (5 mL} and added dropwise to a stirring solution of
[2-(4-aminophenyi)-z-hydroxypropyl}[(methyiethyl)sulfonyi]amine (400 mg, 1.5
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mmol, intermediate prepared in example 19) and triethlyamine (152 mg) in THF
(20 mL) at room temperature and the mixture was stirred overnight. In the

~ morming, the solution was concentrated under reduced vacuum and the resuiting
oil was taken into methylene chloride and the organic layer was washed once
with H20, dried over KzCQs, filtered, and concentrated under reduced vacuum to
yield 244 mg as an orange solid. This material was purified via silica gel
chromatography employing the chromatotron and using a 4000 micron rotor
while eluting with a solvent of ethyl acetate to vield the intermediate titie
compound (165 mg, 25%)-as a yellow solid. lon spray M.S. 434.2 (M" - 1).
Calculated for CooHesN306S-H,0:
Theory: C 52.95, H6.00, N 9.27.
Found: C 53.14, H 5.67, N 9.01.
Preparation of final title compound.

Scheme XIi, Step B: Into a 50 mL, 3 necked flask fitted with a stirrer and

thennorheter, 200 mg of methyl 6-{N-[4-(1-hydroxy-1-methyl-2-

_ {[(methylethyl)suIfonyl]amino}ethyl)phenyl]carbamoy!}pyridine-3—carboxylate in
methylene chloride (5 mL) is added dropwise to 0.06 mL DAST in methylene
chloride (5 mL) while stirring at —78°C under a nitrogen atmosphere. Reaction is
allowed to warm to room temperature and diluted with methylene chloride (5
mL). This organic layer is washed with H,O, dried over Na,SO,, filtered, and
concentrated under reduced vacuum to yield a slowly crystallizing yellow oil (80%
yield). This materiai was used without further purification. fon spray M.S. 436.3
(M*-1).

Calculated for ConmNaOsSF:
Theory: C 54.91, H5.53, N 9.60.
Found: C 54.10, H5.66, N 9.12.
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Example 51
Preparation of 8-{N-[4-(1-Fluoro-1-methyi-2-

{[Lmethvlethvl)sulfonvllam|no}ethvf}phenvl]carbamovl}nvnd|ne 3- carboxvhc acid,

Iz

OH

Methyl 6-{N-[4-(1-fluoro-1-methyl-2-
{{(methyiethyl)sulfony!]amino}ethyl)phenyl}carbamoy!}pyridine~3-carboxylate (150
mg, 0.35 rhmol, prepared in example 50), lithium hydroxide (52 mg, 1.24 mmol),
tetrahydrofuran (6 mL), methanol (2 mL), and water (2 mL) were mixed together
in @ 25 mL 3 neck flask and stirred over night at room temperature. In the
morning, the mixture was concentrated under reduced vacuum to yield a white
solid. This material was taken into 1N HCI and the desired material was
extracted into methylene chioride. The acidic solution was taken to pH 10 with
1N NaOH and the resuiting precipitate was again extracted with methylene
chloride. Both organic layers were combined and washed once with H,0, dried
over MgSQ,, filtered, and concentrated under reduced vacuum to yield the title
compound (125 mg, 84%) as a tan solid. This material was used without further
purification. lon spray M.S. 403.9 (M* - 19 Fluorine).

Example 52
Preparation of N-[4-{1-Fluoro-1-methyi-2-

{[{methylethyl)sulfonyliaminolethyl)phenvil[5-(N-methylcarbamovi)(2-
pyridyl)jcarboxamide.

HC F O cH,

-
" Q O CH,
I ] W
0 2 H
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Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
 wise 1o 6-{N-[4-(1-fluoro-1-methyl-2- o
: {[(methylethyl)suIfonyl]amino}ethyl)phenyl]carbamoyl}pyridine-3-carboxylic acid.
(110 mg, 0.26 mmol, prepared in example 51) in methylene chloride (10 mL)
while stirring under nitrogen at room temperature. Immediately, 1 drop of DMF
was added by pipette initiating a foaming of the mixture. The reaction was stirred
one hour at this temperature and then concentrated under reduced vacuum to
yield a white semi-solid. This material was placed into dioxane (10 mL) and
added dropwise to a stirring solution of 40% methylamine in water (3 mL, excess)
at room temperature and the mixture was stirred overnight. In the morning, the
solution was concentrated under reduced vacuum and the resulting oil was taken
into methylene chioride and the organic layer was washed once with H;0, dried
over KoCOs, filtered, and concentrated under reduced vacuum to yield 78 mg as
an oil. This material was purified via silica gel chromatography employing the
chromatotron and using a 1000 micron rotor while eluting with a solvent of ethyl
‘acetate to yield the title compound (28 mg, 25%) as a white solid. lon spray M.S.
435.2 (M* - 1) and 417.1 (M* - 19 Fiuorine).

Calculated for CaoHasN4O4SF:
Theory: C55.03, H5.77, N 12.83.
Found : C55.85, H6.09, N 12.02.

Example 53
Preparation of propane-2-sulfonic acid [2-f|uoro-2—(2—ﬂuoro-4-methoxv-phenvi)-

propylj-amide.

HC F 9 cH,
N=3
O CH,
.

0 F

Preparation 6f 2-(2—Fluoro-4-methoxv-phenvl)—2-trimethylsilanyloxy—grogionitrile.
H,C OSiCH,),

CN
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Scheme IV, Step A: 2'-Fluoro-4'-methoxy acetophenone (2.0 g, 11.89
mmol) was combined with zinc iodide (0.38 g, 1.19 mmol) in a 50 mL round
bottom flask. Trimethyisily! cyanide (4.8 mL, 35.67 mmol) was slowly added
dropwise to the solid mixture, with the generation of heat. The resulting dark
brown solution was stirred at room temperature under nitrogen overnight. The
mixture was diluted with CHCl; and washed with NaHCO3, water and brine, dried
(MgSQ,), filtered, and concentrated to a yellow oil that was used in the next step
without purification.

Preparation of 2-(2-Fluoro-4-methoxy-phenyl}-2-hydroxy-propylamine
hydrochioride.

H,C_ OH
NH, HOCI

~

O F

Scheme IV, Step B: 2-(2-Fluoro-4-meth0$<y'—phenyl)-2-trimethylsi!anyloxy-

propicnitrile {2.8 g, 10.47 mmol) was dissolved in dry THF (30 mL) and stirred at
room temperature under nitrogen. A 2.0 M solution of borane-dimethyisulfide
complex (15.7 mL, 31.41 mmol) was added dropwise and the reaction was
heated at reflux for 3 hours then cooled to room temperature. Concentrated HCI

was carefully added dropwise until the evolution of gas ceased. The reaction
' mixture was diluted with diethyl ether and a white precipitate formed. The solids

were collected and washed with additional ether to give 2.5 g (100%) of 2-(2-
fluoro-4-methoxy-phenyl)-2-hydroxy-propylamine hydrochloride. Electrospray
mass spectrum (M-1)= 199.99 (free amine)

Preparation of Propane-2-sulfonic acid [2-(2-fluoro-4-methoxy-phenyl)-2-hydroxy-
ropyll-amide. '
OH
H,C H ('? CH,

O CH,
~o F
Scheme 1, Step A: 2-(2-Fluoro-4-methoxy-phenyl)-2-hydroxy-propylamine

hydrochloride was converted to the free base by partitioning between ethyl
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acetate and 1 M NaOH. The amine (1.0 g, 5.02 mmol) was combined with
propane-2-sulfonic acid benzotriazol-1-yl ester (1.3 g, 5.52 mmol) in DMF (25
mL) and heated at 120°C for 2 hr. then cooled to room temperature. The
reaction mixture was diluted with ethyl acetate and extracted with 1 M HCL The
organic layer was separated and washed with water and saturated NaCl, dried
(MgSQ,), filtered, and concentrated to a yellow oil which was used in the next
step without purification.

Preparation of final title compound.

Scheme |, Step B: A dry CHp_Clg solution (10 mL)of (diethylamino)sulfur
trifluoride (DAST) (0.419 mL, 8.17 mmol) was cooled to -78°C while stirring under
N2. A CHCl; solution (5 mL) of propane-2-sulfonic acid [2-(2-fluoro-4-methoxy-
phenyl)-2-hydroxy-propyl}-amide (0.79 g, 2.64 mmol) was added dropwise via
syringe and the reaction was immediately brought to 0°C. The reaction was
quenched with water and diluted with diethyl ether. The organic layer was

- separated and washed with water and saturated NaCl solution, dried (MgS0,),

filtered, and concentrated io a yellow oil. The crude residue was purified by silica
gel chromatography, eluting with 30% ethyt acetate/hexanes, to provide the final
titte compound, propane-2-sulfonic acid [2-fluoro-2-(2-fluoro-4-methoxy-phenyl)-
propyl]-amide, (0.52 g, 64%) as a light yeliow oil.

"HNMR (CDCls) § 1.20-1.22 (6H,d), 1.24-1.26 (8H,d), 1.68-1.73 (1H,d), 3.25 (1H,
sept), 3.58-3.66 (2H, m), 3.80 (3H, s), 4.20 (1H, 1), 6.60 (1H, m), 6.73 (1H, m)
7.36 (1H, 1). '
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The following Table | specifically illustrates additional preferred |
substituents for R’ Table I.

R'I
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The following Table Hl illustrates additional compounds of the present

invention. The following compounds can be prepared by one of ordinary skill in
the art in a manner analogous to the technigues and procedures described

- hereinabove. The starting materials and reagents are readily available to one of
ordinary skill in the art.
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Example Compound
54 %) ]
I
5 N-§—
O c O
55 [
HO 9
—== H-—-ﬁ;~<
NS o)
56 F
H
O,
F H—ﬁ
O 0
F
57 HO F
Q
a y-3~<
S 0]
58 HO F
AL 8
| N5~
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CLAIMS
1. A compound of the formula:
F H .
'y 2
R—C—-C—-N—A-R
’!{a é{b H
wherein:

A represents SO,

R® represents (1-6C)alkyl, (2- GC)atkenyl -(1-4C)alkyl(3 BC)cycloaIkyl or.
-(1-4C)alkylaromatic;

R® represents H, {1-6C)alkyl, (2-6C)alkenyl, -(1-4C)alkyl(3-8C)cycloalkyl, or

-(1-4C)alkytaromatic; or

R® and R together with the carbon atoms to which they"are attached form a (3-

- BC) saturated carbocyclic ring, a {3-8C) saturated darbocyclic ring containing a

heteroatom selected from the groupi consisting of sulfur or dxygen, or a (5-8C)
carbocyclic ring containing one double bond:

- R’ represents an unsubstituted or substituted aromatic group, an unsubstituted

or substituted heteroaromatac - group, or an unsubstituted or substltuted (5-
BC)cycloalkyI group, or a substituted cycloalkenyt; |
R? represents (1-6C)alkyl, (S-BC)cycloalkyl,_‘ﬁ -6C)fluoroalkyl, (1-6C)chloroalkyl,

(2-6C)alkenyl, (1 —4C)alkoxy(1_ -4C)a!'lgyll_, heteroaromatic, phenyl which is unsubstituted or

substituted by halogen, (1-4C)alfkyl or (1-4C)alkoxy, or when A represents SO, a
group of formula R°R*N in which R® and R* each independently represents (1-
4C)alkyt or, together with the nitrogen atom_tq which they are attached form an
azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, hexahydroazepinyl or

‘octahydroazocinyl group;

ora pharmaceuﬁcally acceptable salt thereof.

2. A compound according to claim 1 wherein A is SO..
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3. A compound accordihg to claim 2 wherein R’ represents a naphthyl
group or a phenyl, furyi, thienyl or pyridyl group which is unsubstituted or
substituted by one or two substituents selected independently from halogen;
nitro; eyano; hydroxyimino; (1-10C)alky; (2-10C)alkenyl; (2-10C)alkynyl: (3-
BC)byctoalkyl; hydroxy(3-8C)cycloalkyl; oxo(3-8C)cycioalkyl; halo{1-10C)alkyl;
(CH2)yX'R? in which y is 0 or an integer of from 1 to 4, X' represents O, S,
NR10, c0, CO0, 0CO, CONR11, NR12CO, NR12COCOO of OCONR13, R
repfesents hydrogen, (1-10C)alkyl, (3-10C)alkenyl, (3-10C)alkynyt, pyrrolidinyl,
tetrahydrofuryl, morpholino or (3-8C)cycloalkyl and R10, R11, R12 and R13 each
independently represents hydrogen or (1-10C)alky!, or R? and R10, g11, R12 of

R13 together with the nitrogen atom to which they are attached form an
azetidinyl, pyrrolidinyl, piperidiny or morpholino group; N-(1-4C)alkylpiperazinyl;

‘N-phenyl(i -AC)alkylpiperazinyt; thieny!; furyl; oxazolyl; isoxazolyl; pyrazoly!;

imidazolyl; thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydro-thienyl; dihydrofuryl;
dihydrothiopyranyt; dihydropyranyl; dihydrothiazolyl; (1-
4C)a!koxycérbonyldihydrothiazoly!; (1-4C)alkoxycarbonyldimethyldihydro-

‘thiazolyl; tetrahydro-thienyl; tetrahydrofuryl; tetrahyd rothiopyrany!;

tetrahydropyranyl; indolyl; benzofuryf; benzothienyl; benzimidazolyl; and a group
of formula R14-(La)n—X2-(Lb)m in which X2 represents a bond, O, NH, S, SO,
S0g2, CO, CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH
or CH=CH, L2 and LP each represent (1—4C)aikylené, one of nand mis O or 1
and the other is 0, and R14 fepresents a phenyl or heteroaromatic group which is
unsubstituted or substituted by one or two of halogen, nitro, cyano, hydroxyimino,
(1-10C) alkyl, (2-10C)alkenyi, (2-10C)alkynyl, (3-8C)-cycloalkyl, 4-(1,1-
dioxotetrahydro-1 2-thiazinyl), halo(1-10C)alkyl, cyéno(2-100)alkenyt, phenyl,
and (CH2)zX3R15in which z is 0 or an integer of from 1 to 4, X3 represents O,
8, NR16, CO, CH(OH), COO, OCO, CONR17, NR18CO, NHSO2, SO2NH,

NHSO2NR17, NHCONH, OCONR19 or NR19GOO, R15 represents hydrogen,
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(1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-10C)alkyl, (1-4C)atkoxycarbonyl(1-

' -_4C)aikyl (1—4(3)a!kylsuifonylam|no(1-40)a{kyl (N- (1-4C)alkoxycarbonyl)(1—
_4C)alky|sulfonyiammo (1-4C)alky!, (3 10C)alkenyl, (3- 1OC)alkynyl (3-8C)-
. cycloalkyl camphoryl or an aromatic or heteroaromatic group which is

unsubstttuted or substituted by one or two of halogen, (1-4C)alky!, halo(1-
4C)afkyl di(1-4C)alkylamino and (1-4C)afkoxy and R16, R17, R18 and R19 gach

independently represents hydrogen or (1-10C)alkyl, or R15 and R16, R17, R18

‘or R19 together with the nitrogen atom to which they are attached form an

azetidinyl, pyrrolidinyl, piperidiny! or morpholino gkoup.

4 A compound according to claim 3 whereln R2 represents (1 GC)alkyI '
'_(S-GC)cycloalkyl fluoro(1-6C)alkyl, chioro(1 -6C)alkyl, (2-BC)aIkenyl 1-

4C)alkoxy(1 -4C)alkyl, heteroaromatic, or phenyl which is unsubstituted or

. substituted by ha!o_gen, (1-4C)alkyl or (1-4C)alkoxy.

5 A compound according to claim - 4 wherein R2 represents (1~6C)alkyl
(3-6C)cycioalkyl or heteroaromatic, or phenyl which is unsubstituted or
substituted by halogen; (1-4C)alky! or (1 -4Clalkoxy.

6. A compound accordlng toclaim 5 wherein RZ represents methvl ethyl,

.|sopropyl t-butyl, cyclopropyl, cyclobutyl, cyciopentyl cyciohexyl, |sova|eryl
- . phenyl, benzyl, 2-furyl, 2-th|enyl 5-oxazoyl, 2-pyndyl 3-pyridyl, or 4-pryidyl.

7. - A compound according to claim 6 wherein R® represents (1-6Calkyl or -

(2-6C)alkenyl.

8. Acompound accordmg to claim 7 ‘wherein R? represents methyl,

~ ethyl, propyl, n-butyl, sec-butyl tert-buty!, pentyl or hexy!.

9. Acompound according to claim 8 ‘wherein'R* represents methyl. -
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10. A compound as claimed in any’ one of claims 10 9
represents H, (1-6C)alkyl, or (2-6C)alkenyl.

1. A compound as claimed in any one of claims 1'_to 9.

represents H.

12. A compound as claimed in any one of claims 1 to 11
selected from the group consisting of:

9
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13. A compound as claimed in any one of claims 1 to 12
s_elécted from the group consisting of:
{2-fluoro-2-(4~iodophenyl)propyl}[(methy!ethyl)sulfonyl]amine;
[2—'ﬂuor0-2-(4-phenylpheny[)propyl][(methylethyl)sulfonyl]amine; -
4-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]benzenecarbonitri!e; _
4—[4—(1-ﬂuoro—1-methyl—2—{[(methylethyl)sulfonyl]amino}ethyl}phenyl]benzoic acid;

: {2-[4-(37aminopheny!}phenyl]—2-ﬂuoropropyl}[(methylethy[)suh‘onyl}amine;

[2-fluoro-2-(4-{3-
[(methytsulfonyl)amino]phenyl}phenyl)propyl][(methylethyI)suifonyi]amine;
[2-ﬂuorb-2-(4-(3-thienyl)pheny!)propyl][(methylethyl)sulfonyl]amine;
{2-ﬂuoro-2~(4-(3—pyridyl)phenyl)propyl][(methylethyt)suIfonyl]amine;
2-{4-{4-(1-fluoro-1-methyl-2-
{[(rnethylethyl)suIfony[]amino}ethyl)ph'enyl]pheriyl}eAthanenitriie;

~-4-[4-(1-fluoro-1-methyl-2-

{[(methylethyl)sulfonyl}amino}ethyi)phenyi]benza[dehyde;

{4-[4-(1-fluoro-1 -methyl-2-{[(methy[ethyl)suIfonyl]amino}ethyl)phenyl]phenyl}-N-
ms_zthylcarboxamide;

{4-{4-(1-fluoro-1 -methyf-z—{[(methylethyl)squonyI]amino}ethy[)phenyl]phenyl}-N,N-
dimethylcarboxamide;
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N-ethyl{4-{4-(1-fluoro-1-methyl-2-
{[(methylethy[)su!fonyl]amino}ethyl)phenyt]phenyl}carboxamide;
4-[4-(1-fluoro-1 —methyl-'z-'{{(methylethyl)su!fony!]amino}ethyl)phenyl]phenyl
pyrrolidinyl ketone;
N-{3-[4-(1-fluoro-1-methyl-2-
{{(me’thylethyt)sulfonyl]amino}ethyl)phenyl]phenyl}acetamide;
N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suifonyl]amino}ethyl)phenyl]phenyl}propanamide;
N-{3-[4-(1-fluoro-1-methyl-2- _
{[(rnethylethyl)sulfonyl]amino}ethyl)phenyl]phenyl}butanamide;

- amino-N-{3-{4-(1-fluoro-1-methyl-2-

{[(methylethy!)suIfonyl]amino}ethyl)phenyl]phenyl}amide;

N-[4-(1-fluoro-1 -methyl-z-{[(methytethyl)sulfonyl]amino}ethyl)phenyl]benzamide;
(3-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suifonyl}amino}ethyl)phenyl]carboxamide;

* N-[4-(1-fluoro-1 -methyl-2-{{(methylethyl)sulfonyl]amino}ethy) phenyl]-4-

pyridylcarboxamide;
N-{4-(1-fluoro-1 -methyl-2-{[(methylethyl)s ulfonyllamino}ethyl)phenyl}{4-[2-
(methoxycarbonylamino)ethyl]phenyl}carboxamide;
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(2—{4-[(3,5-difluorophenyl)methoxy}phenyl}-z-
fluoropropyi)[(methylethyl)sulfonyijamine;

{2-fiuoro-2-[4-(4-{2- | |
[(methylsulfonyl)amino]ethyl}phenyl)phenyl}propyl}[(methylethy[)squonyl]amine;
(4-chlorophenyl)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyi)suIfonyl]amino}ethyl)phenyl]carboxamide;
(6-chioro(3-pyridyl))-N-[4-(1-fiuoro-1 -methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenyl]carboxamide;
(4-cyanophenyl)-N-[4-(1-fluoro-1 -methyl-2-
{[(methy[ethyl)suIfonyl]amino}ethyl)pheny[]carboxamide;
ethoxy-N-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethy!)phenyl]carboxamide;

N-[4-(1-fluoro-1 -methyl-z-{[(methylethyl)sulfonyl]amino}ethyl)phenyl]fsoxazol-5~
ylcarboxamide; :
4-(dimethylamino)-N-{4-(1-fluoro-1 -methyl-2-

~ {{(methylethyfsulfonyllaminojethyf)phenyljbutanamide;

20

25

30

N-[4-(1-fluoro-1 -methyl~2—{[(methyiethyI)suIfonyl]amino}ethyl)phenyl]-s-
thienylcarboxamide; :
{2-fluoro-2-[4—(phenylmethoxy)phenyi]propyl}[(methylethy!)sulfonyl]amine;
2-{{4~(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenoxy]methyl}benzenecarbonitrile;
{2—fluoro-2—(4-methoxyphenyl)propyl][(methyiethyl)sulfonyl]amine;
{2—[4-(3,5-dif|u0rophényl)phenyl]-2—ﬂuoropropyl}[(methylethyl)sulfonyl]amine;
[(dimethylamino)suIfonyl][2-fIuoro-2-(4-iodophenyl)propyl]amine; J
4-[4-(2-{[(dimethylamino)sulfonyl]amino}-1 -fluoro-
isopropyl)phenyljbenzenecarbonitrile:
{2-[4-(3-aminophenyl)phenyl]-z-ﬂuoropropyl}[(dimethylamino)su!fonyl]amine;
[(dimethylamino)suIfonyl][2-ﬂuoro-2—(4-{3—
[(methyisulfonyl)amino]phenyl}phenyl)propyl]amine;
[(dimethylamino)suifonyl]{2-fluorc-2—[4~(3-
{[(methylethyl)sulfonyl]amino}phenyl)phenyl}propyl}amine;
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4-[4-(1-fluoro-1-methyl-2-

. {[{methylethyl)sulfonyl]Jamino}ethyl)phenylibenzenesulfonamide;

N-(2-{3-fluoro-4'-[1-fluoro-1-methyl-2-(propane-2 sulfonylamino)-ethyl]-biphenyi-
4-yl}-ethyl)-isobutyramide;
N~(2-{3-fluoro-4'-{1-flucro-1-methyl-2-(propane-2-sulfonylamino)-ethyl]-biphenyl-
4-yl}-ethyl}-acetamide;
N-{2-(2-fluoro-2-[3"-fluoro-4'-(2-methanesulfonylamino)-ethyl)-biphenyl-4-
yllpropyl}-2-propane sulfonamide;
N-{2-(2-fiuoro-2-[3'-fluoro-4'-(2-(propane-2-sulfonylamino)-ethyl)-bipheny!-4-
yllpropyl}-2-propane sulfonamide.
N-(2-{3'~ﬂuoro~‘4'—[2-(propane-2-suh‘ony!amino)-ethyl]-biphenyl-4-yl}-2-hydroxy-
propyl)-2-propane sulfonamide;
N-{2-Fluoro-2-[4-(2-ox0-2,3-dihydro-1H-indol-6-yl)-phenyl]-propyl)-2-
propanesulfonamide;

(+)-[2-fluoro-2-(4-icdophenyl)propyl][{methylethylsulfonyilamine;

(-)-[2-fluoro-2-(4-iodophenyl)propyll[{methylethyl)sulfonytjamine;
[2-fluoro-2-(4-{3-
[(methyisuIfonyl)amino]pheny!}phenyl)propyl][(methylethyl)sulfonyl}amine
(enantiomer 1);

[2-fluoro-2-(4-{3- _
[(methylsulfonyl)amino]phenyt}phenyl)propyl][(methylethyl)sulfonyljamine
(enantiomer 2);

{4-[4-(1-fluoro-1 -methyl-2-{[(methylethyh)sulfonyljamino}ethyl)phenyllphenyi}-N-
methylcarboxamide (enantiomer 1); and

{4-[4-(1-fluoro-1 -methyl-2-{[(methylethyl)sulfonylJamino}ethyl)phenyl]phenyt}-N-
methylcarboxamide (enantiomer 2); and

the pharmaceutically acceptable salts thereof.
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14. A compound as claimed in any one of claims 1 to 13 of the formula:
ek i/
| N—3
| I
' O

15

20

;25

wherein R’ represents an unsubstituted or substituted aromatic group, an
unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C)cycloalkyt group; or a pharmaceutically acceptable salt thereof.

15. A compound accordlng to ctaim 14 wherein R’ represents a

substltuted aromatic group.

16. A compound accordrng to clalm 15 wherein the substituted aromatic

. group is a substituted phenyl.

17. A compound according to claim 16 wherein the substituted phenyl is
substituted with halogen; nitre; cyano; hydrexyimino; {1-10C} alkyl; (2-
10C)alkenyl; (2-10C)alkynyl; (3-8C)cycioalkyl; hydroxy{3-8C)cycloalkyl; oxo(3-
8C)cycloalkyl; halo(1-10C)alkyl; (CHg)yX1R® in which y is 0 or an inieger of from
1to 4, X! represents O, S, NR10, CO, COO, 0CO, CONR11, NR12CO,

* NR12COC00, OCONR13, R? represents hydrogen, (1-10C) alkyl, (3-
10Catkenyl, (3-10C)alkynyl, pyrrolidinyt, tetrahydrofuryl morpholmo or (3-
8C)cycloatkyl and R10, R11, R12 and R13 each independently represents
hydrogen or-(1-10C)alkyl, or R and R10, Ri1, R12 or R18 together with the
nitrogen. atom o which they are attached form an azetidinyl, pyrrolidinyl,
piperidinyl or morpholino group; N-(1—4C)alkylpiperezinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;

'ﬂiiezolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; ditiydrofury;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl
dihydrothiazolyl; (1-4C)alkoxycarbonyl dimethyi-dihydrothiazolyi;
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tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyl'

- indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-

(La)n-x2 (LD in which X2 represents a bond, O, NH, S, SO, SO», CO,
CH(OH), CONH, NHCO, NHCONH, NHCCO, COCONH, QOCH2CONH, or
CH=CH, L2 and LP each represent (1-4C)alkylene, one of nand mis 0 or 1 and

the other is 0, and R14 represents a phenyt or heteroaromatic group which is
unsubstituted or substituted by one or two of haloger; nitro; cyano; (1-10C) alkyl;

* (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloatkyl; 4-(1,1 -dioxotetrahydro-1,2-

thiazinyl); halo(1-10C)alkyl; cyano(2-10C)atkenyl; phenyl; and (CH2)2X3R15 in
which z is 0. or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH) :
COO, OCO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONRHY or

NR19CO0, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)atky, halo(‘l- |

_ 10C)alkyi, (1-4C)alkoxycarbonyi(1-4C)alkyl, (1 -4C)alkylsulfonylamino(1 -4C)a|kyl.

N-(1 -4C)alkoxycarbonyl)(1-4C)alkylsuffonylamino(1 —4C)alkyl, (S-i 0C)alkenyl, (3-
10C)alkynyl, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group
which is unsubstituted or substituted by one or two of halogen, (1—4C)élle,
halo(1-4C)aliyl, di(1-4C)aIkytarhino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently represents hydrogen or (1-10C)alkyi, or R15 and R16,
R17, R18 or R19 together with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidiny! or morpholino group. -
18. A compound according to claim 17 wherein the substituted phenyl is
substituted with a group of formula R1 4-(L3)n-')_(2~(Lb)m in which X2 represents a
bond, O, NH, S, SO, 802, CO, CH(OH), CONH, NHco; NHCONH, NHCOO,
COCONH, OCH2CONH, or CH=CH, L& and LD each represeﬁt (1-4C)alkylene,

one of nand mis 0 or 1 and the other is 0, and R14 represents a phenyl or
heteroaromatic group which is unsubstituted or substituted by one or two of
halogen; nitro; cyano; (1-10Cj) alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-.
8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1 -10C)alkyl; cyanotz-
10C)alkenyl; phenyl; and (CH2)zX3R15 in which z is 0 or an integer of from 1 to
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4,3 represents O, S, NH16, CO, GH{OH), COO, OCO, CONR17, NRT8CO,

NHSO2, SO2NH, NHSO2NR17, OCONR19 or NR19C00, R15 represents
hydrogen (1-10C)alkyl, phenyl{1-4C)alky!, halo(1 -10C)alkyl, (1- ‘
4C)alkoxycarbonyl(1-4C)alkyl (1-4C)alkylsulfonylammo(1-4C)alky! N-(1-
4C)a!k0xycarbonyl)(1-4C)a!kylsulfonylam|no(1 -4C)alkyl, (3-1 OC)a!kenyl (3-
10C)alkynyi (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group

‘which is unsubstituted or substituted by one or two of halogen, (1-4C)aikyl,
. halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
"R19 each independenfly represents hydrogen or (1-10C)alkyl, or R15 and R16,

R17,R18 or R19 together with the nitrogen atom to which they are attached form

‘an azetidinyl, pyrrolldlnyl piperidinyl or morpholino group.

19, A compound according to claim 18 wherein (L3n-X* (Lb)m

- representsabond CONH or CH20

20. A compound according to claim 19 wherein R* represents a phenyl

which is unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-

10C) alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloatkyl; 4-(1,1-
dioxotetrahydro-1,2-thiazinyl); halo(1-1 0C)alky!; cyano(2-10C)alkenyl; phenyl;

and (CH2)zX3R 13 in which.z is 0 or an integer of from 1 to 4, X3 represents O,

"+ $,NRT6, CO, CH(OH), COO, OGO, CONR17, NR18CO, NHSO2, SOzNH,

25

NHSOQNRW OCONR19 or NR19C0O, R15 represents hydrogen, (1 1OC)aIky!
phenyl(1 -4C)alkyl, halo(1- 1OC)aIkyi (1-4C)aikoxycarbonyl{1-4C)alkyl, (1-
4C)alkylsulfonylammo(1 -4C)alkyl, N-{1 -4C)alkoxycarbonyl)(1-
4C)alkylsutfonylamino(1-4C)alkyl, (3-10C)atkenyl, (3-10C)alkynyl, (3
BC)cycloalkyl, camphoryl, or an aromatic b( heteroaromatic group which is
unsubstituted or substituted by one or two of halogen, (1 -4C)alkyl, haloft-
4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and R19 each
independently represent hydrogen or (1-10C)alkyl, or R15 and R16, R17, R18 or
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R19 together with the nitrogen atom to which they are attached form an

_' azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.

21. | A cohpound according to claim 19 wﬁerein phenyl is substituted by
bne_ or two of halogen; nitro; cyano; (1-10C) alkyl_; halo(1-1 0C)alkyl; and
(CH)zX3R15 in which z is 0, 1 or 2,.X3 represents O, NR16, CO, COO,
CONR17, NR18CO, NHSOg2, SO2NH, NHSO2NR17, OCONR19 or NR19COO,
ﬁ15 répresents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(t-1 OC)atkyl, or

(3-10Cjalkenyl, and R16, R17, R18 and R19 each independently represent
hydrogen or (1-10C)alkyl.

22. A compound according to claim 19 wherein phenyl is substituted by

one or two of fluoro; chloro, cyang; (1-4C)alkyl; trifluoromethyl; and (CHz}zXéﬁfS

" inwhich z s 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,

NHSOz2, R15 represents hydrogen, (1-4C)alkyl, phenyl(1-4C)alkyl, or halo(1-
4C)alkyl, and R16, R17 R18 and R19 each independently represent hydrogen or

~ {(1-4C)aliyl.

23. A compound according to claim 19 wherein phenyl is substituted by
one of fluoro; chloro, cyano; (1-4C)alkyl; trifiuoromethy!; and (CH2)2X3R15 in
which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO, NHSOp,
R15 -rep_resent-s hydrogen, (1-4C)alkyi, phenyl(1-4C)alkyl, or halo(1 -4C)alkyl, and

 R16,R1 7, R18 and R19 each independently represent hydrogen or (1-4C)alkyl,
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24, A compound of the formula:
OH
| H ol
O

wherein R represents an unsubstituted or substituted aromatic group, an
unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C)cycloalky! group; or a pharmaceutfically acceptable salt thereof.

25, A compound according to claim 24 wherein R' represents a
substituted aromatic group.
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26. A compound according to claim 25 wherein the substituted aromatic

- .group is a substituted phenyl.

27. A compound according to claim 26 wherein the substituted phenyl is
SUbStItUtGd with halogen; nitro; cyano; hydroxyimino; {1-10C) alkyl; (2-
1OC)alkenyI (2-10C)alkynyi; (3-8C)cycloalkyl; hydroxy(3-8C)cycloalkyl: oxo(3-
8C)cycloalkyl; haio(1—1 OC)aligyl. (CHz)yX'l R3 in which y is 0 or an integer of from
11to 4, X1 represents O, 5, NR10, CO, COO, 0OCO, CONR11, NR12co,

NR12C0C00, OCONR13, RO represents hydrogen, (1-10C) alkyl, (3-
1OC)aIkenyI (3 10C)alkynyl, pyrrolidinyl, tetrahydrofury!, morpholino or (3-

8C)cycloalkyl and R10. R11. R12 and R13 each independently represents
hydrogen or (1-10C)alkyl, or R® and R10, R11, R12 or 13 together with the

‘nitrogen atom to which they are attached form an azetidinyl, pyrrolidinyl,
. piperidinyl or morphotino group; N-{1 -4C)alkylpiperazinyl; N-phe_nyi(1-

4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazoly;
thiazolyl; pyridyl; pyridazinyl; pyrimidiny!; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyi; (1-4C)atkoxycarbonyl
dihydrothiazolyl; (1-4C)alkoxycarbonyl dimethyl-dihydrothiazolyl; |
tetrahydrothienyl; tetrahydrbfuryl; tetrahydrothiopyranyl; tetrahydropyranyl;
indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-

'(La)n-x2-(Lb)r;. in which X2 represents a bond, O, NH, S, SO, SO2, CO,

- 'CH(OH}), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH, or

CH=CH, L2 and Lb each represent (1-4C)alkylene, one of n and mis 0 or 1 and

the other is 0, and R14 represents a phenyl or heteroaromatic group which is
unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-10C) alkyt;

- {2-10C)alkenyt; (2-1 0C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-

thiazinyl); haio(1—10C)alkyI; cyano{2-10C)atkenyl; phenyl; and (CH2)zX3R15 in

“‘hich z is 0 or an integer of from 1 to 4, X3 represents O, 5, NR16, CO, CH(OH),
- €00, 0CO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR9 or -

NR19C0O, R15 represents hydrogen, (1-10C)alkyl, phenyi(1-4C)alkyl, halo(1-
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1OC)aIkyI, (1 -4C)alkoxycarbonyl(1 -4C)alkyl, (1-4C)alkylsulfonylamino(1-4C)alkyl,

" N-(1-4C)alkoxycarbonyl)(1 -4C)élk_ylsulfonylamino(1 -4C)alkyl, (3-10C)alkenyl, (3-
_ 1OC)alkyhyI, (3-8C)cycloalkyl, bamph_oryl,‘ or.an aromatic or heteroaromatic group
whith is unsubstituted or substituted by one or two of halogen, (1-4C)alkyl,

halo(1-4C)atkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, 17, R18 and
R19 each independently represents hydrogen or (1-10C)alkyl, or R15 and R16,

R17, R18 or R19 together with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or niorpholino group.

28, A compound according to claim 27 wherein the substituted phenyl is
substituted with a group of formula R14-(L&)-X2-(Lbyy, in which X2 represents a
bond, O, NH, 8, SO, SO2, CO, CH(CH), CONH, NHCO, NHCONH,; NHCOOQO,

COCONH, OCH2CONH, or CH=CH, L2 and LD each represent (1-4C)atkylene,

- one of n and m is 0 or 1 aiid the other is 0, and R4 represents a phenyl or

heteroaromatic group which is unsubstituted or substituted by one or two of
halogen; nitro; cyano; (1-10C) atky!; (2-10C)alkenyl; (2-10C)alkynyl; {3-
8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1 -10C)alkyl; cyano(2-
10C)alienyl; phenyl; and (CH2)zX3R15 inwhich z is 0 or an integer of from 1 to
4, X3 represents O, S, NR16, CO, GH(OH), COO, OCO, CONR17, NR18CO,
NHSO2, SO2NH, NHSO2NR17, OCONR19 or NR19G0O, R15 represents
hydrogeh, (1-10C)alkyl, phenyl(1-4C)alkyt, halo(1-1 0C)alkyl, (1-
4C)alkoxycarbonyl(1-4C)aikyl, (1 -4C)alkylsdlfonylamino(1-4C)al]<yl, N-(1-
4C)alkoxyéarbonyl)(1 —4C)a!kylsulfony!amino(1 -4C)alkyl, (3-10C)alkenyl, {3- .
10C)alkynyl, (3-8C)eycloaikyl, camphoryl, or an aromatic or heteroaromatic group

-which is unsubstituted or substitt_lted by one or two of halogen, (1-4C)alkyl,

halo(1-4C)alkyl, di(1 -4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently represents hydragen or (1 -10C)alkyl, or R15 and R16,
R17, R18 or R19 together with the nitrogen atom to which they are attached form -

. an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.
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29. A compound according to claim 28 wherein (L?)n-X?-(L")m
represents a bond, CONH, or CHz0.

30. A compound according to claim 29 wherein R represents a phenyl
which is unsubstituted or substituted by one or two of -ha_{ogen; nitro; cyano; {1-
i 0C} alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-
dioxote_tréhydrb—1 ,2—thiazinyl); halo(1-10C)alkyl; cyano(2-1 0C)alkenyl; pheriyl; _

and (CH2)zX3R15 in which z is 0 or an integer of from 1 to 4, X3 represents O,

8, NR16, CO, CH(OH), COO, OCO, CONR17, NR18CO, NHSO2, SOoNH,
NHSO2NR17, OCONR19'0r NR19C00, R15 represents hydrogen, (1-10C)alky,

phenyl{(1-4C)alkyl, haid(‘! -10C)alkyl, (1 -4b)alkoxycarbonyl(1_ -4C)alkyl, (1-
4C)alkylsulfonytamino(1-4C)alkyl, N-(1 -4C)alkoxycarbonyh){1-

. 4C)alkylsulfonyiamino(1-4C)alkyt, (3-10C)alkenyl, (3-10C)alkynyl, (3-
- _BC)cyc’loalkyl, camphoryl, or an aromatic or heteroaromatic group which is
- unsubstituted or substituted by one or two of halogen, {1-4C)aikyl, halo(1-

4C)alkyl, di(1-4C)atkylamino and (1-4C)alkoxy, and R16, R17, B18 and R19 each
independently represent hydrogen or (1-10C)atkyl, or R15 and R16, R17, R18 or

R19 together with the nitrogeri atom-to which they are attached form an

._'aze'tidinyi, pyrrolidinyl, piperidinyl or morpholino group.

31. A compound according to claim 29 wherein phenyl is substituted by
one or two'of halogen; nitro; cyano; (1-1 0C) alkyl; halo(1-10C)alkyl; and-

- (CH2)zX3R15 in which zis 0, 1 or 2, X3 represents O, NR16, CO,'COO,

CONR17 NR18CO, NHSO2, SO2NH, NHSOoNR17, OCONR19 or NR19C00,
R15 represents hydrogen, (1-1 OC)aikyl,' phenyl(1-4Cjalkyl, -halo(1-1 OC)aI_kyl, or

. (3-10C)alkenyl, and R16, R17, R18 and R19 each independently represent

hydrogen or (1-10C)alkyl.

32, A compound according to claim 29 wherein phenyl is substituted by

“one or two of fluoro; chioro, cyano; (1-4C)alkyl; trifluoromethyl; and (CHo)X3R15
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in which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,
. NHSOp, R15 represents hydrogen, (1-4C)alkyl, 'phenyl_(1-4C)alkyl,,pr halo(1-

4C)alkyl, and R16, R17, R18 and R1? each independently represent hydrogen or
(1-4C)alkyi.

33. A compound according to claim 29 wherein phenyl is substituted by
one of fiuoro; éhloro, cyano; (1-4C)alkyl; trifluoromethyl; and (CH2)zX3R15 in
which zis 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO, NHSOp,
R15 represents hydrogen, (1—4C)allkyt, phenyl(1-4C)alkyl, or halo(1-4C)atkyl, and
R18, R17, R18 and R19 each independently represent hydrogen or (1 -4C)atkyl.

34. A compound of the formula:

Hy
—C —~NH
a Hb

1
R— 2

1-0~-0

wherein

R? represents (1-6C)alkyl, (2-6C)alkenyl, (1-4C)alkyl(3-8C)cycloalkyl, or (1-
4C)alkylaromatic;

R® represents H, (1-6C)alkyl, (2-6C)alkenyt, (1-4C)alkyl(3-8C)cycloalkyl, or (1-
4C)alkylaromatic; or

R* and R® together with the carbon atoms to which they are attached form a (3-
8C)saturated carboxylic ring, a (3-8C)saturated carboxylic ring containing a heteroatom
selected from the group consisting of sulfur or oxygen, or a (5-8C) carboxyflic ring
éontaining one double bond;

R’ represents an unsubstituted or substituted aromatic group, an unsubstituted or
substituted heteroaromatic group, or an unsubstituted or substituted (5-8C)cycloalkyl
group;

R' is selected from the group consisting of:



30 January 2004

-151a —

b

OH



WO 00/66546

a—y

[la

o

30 January 2004

PCT/US06/08734



M

WO 00/66546

OH

=
O=$=O
O

30 January 2004

PCT/US00/08734



30 January 2004

WO 00/66546 7 PCT/US00/08734

-160-

]
, F

F
O
N-S
F4 ' ot

H 0
O~

O

aa _|_<: < >7N \ /N
‘ H

| : OH
cC . : "/,

dd

ee

ff

” <)~
' OH



30 January 2004

WO 00/66546 PCT/US00/08734
-161-
hh
N, ; and
ii '
1 O D C’) . ?
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H 1
or a pharmaceutically acceptable salt thereof,
{5 with the proviso that when R® is methyl, then R* is other than 4-bromophenyl.

35. A pharmaceutical composition, which comprises a compound as
claimed in claim 1 and a pharmaceutically acceptable diluent or carrier.
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36. A compound according to any of claims 1 to 23, or a
pharmaéeutic:ally acceptable salt thereof, for use as a pharmaceutical.

37. The use of a compound according to ahy one of claims 110 23, ora
pharmaceutically acceptable sait thereof, for the manufacture of a medicament
for potentiating'glutamate receptor function.

38. The use of a compound according to any of claims 110 23, ora
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
for treating & cognitive disorder; a neuro-degenerative disorder: age-related

“ dementia; age-induced memory impairment; movement disorder: reversal of a

drug-induced state; depression; attention deficit disorder; attention deficit
hyperactivity disorder; psychosis; cognitive deficits associated with psychosis; or
drug-induced psychosis in a patient.

39. A compound according to any one of claims 1 to 38 which is {4-[4-(1-fluoro-1-
methyl-2-{[(methylethyl)suIfonyl]amino}ethyl)phenyl]phenyl}—Nmmethylcarboxide, ora
pharmaceutically acceptable salt thereof.

40. A compound according to any of claims 1 to 39 which is {4-[4-(1-fluoro-1-
methyl—2-{{(methylethyl)sulfonyl]amino}ethyl)phenyl}phenyl}—N-methylcarboxide

~ (enantiomer I).



