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MONOFLUOROALKYL DERIVATIVES

The present invention relates to the potentiation of glutamate receptor
function using certain monofluoroalkyl derivatives. It also relates to novel
monofluoroalkyl 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 major excitatory pathway in
mamnmals, 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., 29,
365 (1989); Watkins, Krogsgaard-Larsen, and Honore, Trans. Pharm. Sci., 11,
25 (1990). The excitatory amino acids are of great physiological importance,
piaying a role in a variety of physiological processes, such as long-term
potentiation (learing and memory), the development of synaptic plasticity, motor
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
depolarizing actions of the selective agonists A-methyl-D-aspartate (NMDA),
alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA), and kainic
acid (KA). The second general type of receptor is the G-protein or second
messenger-linked *metabotropic" excitatory amino acid receptor. This second
type is coupled to multiple second messenger systems that lead to enhanced
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phosphoinositide hydrolysis, activation of phospholipase D, increases or
decreases in c-AMP formation, and changes in ion channel function. Schoepp
and Conn, Trends in Pharmacol. Sci., 14, 13 (1993). Both types of receptors
appear not only to mediate normal synaptic transmission along excitatory
pathways, but also participate in the modification of synaptic connections during
development and throughout life. Schoepp, Bockaert, and Sladeczek, 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 kainic acid receplors are assembled from the sub-units
GiuR5 to GIuR7, and KA-1 and KA-2.  Wong and Mayer, Molecular
Pharmacology 44: 505-510, 1993. It is not yet known how these sub-units are

.combined in the natural state. However, the structures of 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 GIuR1B, GIuR2B,
GIuR3A and GIuR3B. European patent application, publication number EP-A1-
0583917 discloses the human sub-unit variant GluR4B.

One distinctive property of AMPA and kainic acid receptors is their rapid
deactivation and desensitization to glutamate. Yamada and Tang, The Joumal of
Neuroscience, September 1993, 13(8): 3904-3915 ah'd Kathryn M. Partin, J.
Neuroscience, November 1, 1996, 16(21): 6634-6647. The physiological
implications of rapid dese’nsitizatioh', and deactivation if any, are not fully
understood. : ' ' '

It is known that the rapid desensitization and deactivation of AMPA and/or
kainic acid receptors to glutamate may be inhibited using certain compounds.
This action of these compounds is often referred to in the altemative 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, like
cyclothiazide, are often referred to as ampakines.
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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
phenylalkylsulfamides, including 1-methyi-2-phenyliethyl 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-phenylalkyisulfamides and -phenylcyclopropylsulfamides having
central nervous system activity and anticonvulsant 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), 1095-6 discloses certain
phenylalkyl methylsulfonamides including N-1-methyl-2-phenylethyl
methanesulfonamide, having hypotensive activity.

British Patent Specification Number 1,059,360 discloses certain
phenyialkylsulfamides having activity as sedétives, narcotics and anti-
convuisants, including 1-(1-methyl-z-phenyl'ethylaminosulphonyl)piperidine.

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), 849-851 discloses N-1-
methyl-2-phenylethyl butanesulfonamide and its evaluation as a mosquito
repellent. '

Foye et al., J. Pharm. Sci. (1979), 68(5), §91-5 discloses N-1-methyl-2-(4-
chlorophenyl)ethyl methane-sulfonamide. |

Foye and Sane, J. Pharm. Sci. (1977), 66(7), 923-6 discloses N-
methanesulfonyl and N-trifluoromethanesulfonyl derivatives of amphetamines
and certain 4-substituted analogs thereof, and their evaluation for central nervous
system and anorexic effects.

European patent applicatioh publication no. EP-A1-0657442 discloses
certain naphthyloxyacetic acid derivatives as PEG2 agonists and antagonists. N-
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(2,2-diphenylethyl)-methanesulfonamide is disclosed as an intermediate at page
53, line 38.

United States Patent Specification Number 3,629,332 dlscloses certain N-
aryl- and N-heteroarylalkyl fluoroalkane sulfonamides as plant growth modifiers,
including N-(alpha-methylphenylethyl) trifluoromethanesulfonamide,
difluoromethanesulfonamide and fluoromethanesulfonamide. Some of the
compounds are also said to have other biological activity, including insecticidal,
acaricidal, nematicidal, analgesic and anti-inflammatory activity.

Ampakines have been shown to improve memory in a variety of animal
tests. Staubli et al., Proc. Natl. Acad. Sci., Vol. 91, pp 777-781, 1994,
Neurobiology, and Arai et al., The Joumal of Pharmacology and Experimental
Therapeutics, 278. 627-638, 1996. L

- In addition, certain sulfonamide derivatives which potentaate glutamate
receptor function in.a mammal have been disclosed in Intemational 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
1

R~C-C-N-A-R?  formulal X

R R
wherein:
A represents 302, COz, or CONH
R*® represents (1-6C)a|ky| (2-6C)alkenyl, -(1-4C)alkyl(3-80)cycloalkyl or
-(1-4C)alkylaromatic;
R° represents H, (1-6C)alkyl, (2-60)alkenyl -(1-4C)a|kyl(3-80)cycloalkyl or
-(1-4C)alkylaromatic; or
R* and RP together wnth the carbon atoms to whlch they are attached form a (3-
8C) saturated carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)

~ carbocyclic ring containing one double bond;
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R represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group, or an unsubstituted or substituted (5-
8C)cycloalkyl group;

R? represents (1-8C)alkyl, (3-6C)cycloalkyl, (1-6C)fluoroalkyl, (1-6C)chloroalkyl,
(2-6C)alkenyl, (1 -4C)alkoxy(1-4C)alkyl, phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or (1 -40)alkoxy, 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
azetidinyl, pyrrolidinyl, piperidinyl, morpholino, piperazinyl, hexahydroazepinyl or
octahydroazocinyl group; :

or a pharmaceutically acceptable salt thereof.

The present invention further provides a method of potentiating glutamate
receptor function in a patient, which comprises administering to said patient an
effective amount of a compound of formuia 1. ' _

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

in addition, the present invention further provides a method of treating
cognitive deficits associated with psychosis in a patient, which comprises
administering to said patient an effective amount of a compound of formula I.

According to another aspect, the present invention provides the use of a
compound of formula |, or a pharmacsutically 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 giutamate
receptor function.

The invention further provides pharmaceutical 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:
: OHH
Fl—-C-C —NH,
R R

wherem
R® represents (1-SC)aIkyI (2-GC)alkenyI -(1-40)a|kyl(3-80)cycloalkyl or
(1-4C)alkylaromatxc

represents H, (1 GC)aIkyl (2-60)alkenyl -(1 -40)alkyl(3-80)cycloalkyl or

| -(1 -4C)alkylaromat|c or

R* and R" together with the carbon atoms to WhICh they are attached form a(s-
8C) saturated carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the g'roup coneisting of sulfur or oxygen; or a (5-8C)
carbocyclic ring containing one double bond; _
R1 represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group', or an unsubetituted or substituted (5-
8C)cycloalkyl group; | S

| ora pharmaceutlcally acceptable salt thereof
with the prov:so that when R* is methyl, then R' is other than 4-bromophenyl.

- This invention also encompasses nove! intermediates, and processes for
the synthesis of the .compounds of formula I.

In this specification, the term "potentiating glutamate receptor function"
refers to any increased responsiveness of glutamate receptors, for example
AMPA receptors, to glutamate or an agonist, and includes but is not limited to
inhibition of rapid desensitization or deactivation of AMPA receptors to glutamate.

A wide variety of conditions may be treated or prevented by the
compounds of formula | and their pharmaceutically acceptable salts through their
action as potentiators of glutamate receptor function. Such conditions 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 dementias; age-induced
memory impairment; movement disorders such as tardive dyskinesia,
Hungtington's chorea, myoclonus and Parkinson's disease; reversal of drug-
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induced states (such as cocaine, amphetamines, aicohol-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 leaming 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 12, I, i¢’, and In’;

F
' —N—=8 formula Ia’

N
Hol
o]
—l<—N——c—onz formula Ib’
.
1 O
R‘—Ji 1l

u—C—NHRZ formula I¢'

F .
1 9]
R—K 0/
_ N—S—N formula In’

0N

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

The present invention includes the pharmacsutically acceptable salts of

15 the compounds defined by formula . 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 humber of organic and inorganic bases, and
inorganic and orgarjié_i acids, toform a pharmaoeutibally acceptable salt.

The term "pharmaceuﬁcally aooeptébleﬁsalt" as used herein, refers o salts of the
compounds of the avae formula v(rhich are substantially non-toxic to living
organisms. Typical pharmaceut:cally acceptable salts include those salts
prepared by reaction of the. compounds of the present invention with a
pharmaceutically aooeptable mineral or organic ac;_d or an organic or inorganic
base. Such salts are: kriown as acid addition and base addition saits. Such salts
include the pharmaceutically acceptable salts listed in Journal of Pharmaceutical
Science, 66, 2-19 (1 977) which are known to the sknlled artlsan

Acids commonly employed to form acld addltlon salts are inorganic acids such .as
hydrochloric acid, hydrobromic actq, hydronodlc acid, sulfuric acid, phosphoric
acid, and the like, an'd' organic acid,s' such as p-toluenesulfonic, methanesuifonic
acid, benzenesulfonié acid, oxalic acid, p-bromophenylsulfonic acid, carbonic
acid, succinic acid, citric acid, benzpic acid, acetic .aci:d,' and the like. Examples
of such pha'fmacQUti;':ally acoeptable_ salts are the sulfate, pyrosulfate, bisulfate,
sulfite, bisulfite, -phosphate,. monohydrogenphospha’te‘, dihydrogenphosphate,
metaphosphate, pyrophosphate, bromide, iodide, acetate, propionate,
decanoate, caprate, caprylate, acrylate, ascorbate, formate, hydrochioride,
dihydrochloride, isobﬁtyrate, caproate, heptanoate, propiolate, propionate, .
phenylpropionate, sailicylate, oxaléte, malonate, succinate, suberate, sebacate,
fumarate, malate, méleate, hydroxymaleate, mandelate, nicotinate, isonicotinate,
cinnamate, hlppurate nitrate, phthalate, teraphthalate, butyne-1,4-dioate,
butyne-1 4»d|carboxylate, hexyne—1 ,4-dicarboxylate, hexyne-1,6-dioate,
benzoate, chlorobenzoate methylbenzoate, hydroxybenzoate methoxybenzoate,
dinitrobenzoate, o-acetoxybenzoate naphthalene-z-benzoate phthalate, p-
toluenesulfonate, p-bromobenzenesulfonate, p-chlorobenzenesulfonate, .
xylenesulifonate, phenylacetate, trifluoroacetate, phenylipropionate,
phenylbutyrate, citrate, lactate, a-hydroxybutyrate; glycolate, tartrate,
benzenesulfonate, rﬁethanesulfoﬁate, ethanesulfonate, propanesulfonate,
hydroxyethanesulforiéte, 1-naphthalenesulfonate, 2-napththalenesulfonate, 1,5-
naphthalenedisulfonate,.mandélaie, tartarate, and the like. Preferred
pharmaceutically act:éptable acid addition salts are those formed with mineral
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acids such as hydroi:’hl%‘iic acid and h;y?g%obromic aciti“and those formed with
organic acids such as maleic acid, oxalic acid and methanesulfonic acid.

Base addition salts include those derived from inorganic bases, such as
ammonium 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 acceptable 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 to 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 stereocisomers 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 equation:

ee = E'-E? X100
E' +E°
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‘wherein E' is the amount of the first enantiomer and E? is the amount of the

second enantiomer. Thus, if the ir{itial 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 80% is preferred, an ee of greater
than 95% 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 celumn. Choice-of the
appropriate chiral column, eluent and conditions net:essary to effect separation
of the enantiomeric ﬁ’a_ir is well within the knowledge of one of ordinary skill in the
art. In addition, the specific sterecisomers 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.,
"Epantiomers, Racemates, and Resojutions", John Wiley and Sons, inc., 1981,

and E.L. Eliel and S.H. Wilen,” .Stereochemistry of Orgamc Compounds”, (Wiley-
Interscience 1994), and European Patent Applrcatron No. EP-A-838448,
published April 29, 1998. Examples of resolutions include recrystailization
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 stereoisomeric 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 priorities (highest to
second lowest) when viewed along the bond toward the lowest priority group.
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The priority of groups'i§'based upon thelr atomic nurfibér (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 atyl, 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, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidyl,
benzofuryl, benzothienyl, benzimidazolyl, benzoxazolyl, 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 present, said substituents being selected from atoms and
groups which, when present in the compound of formula |, do not prevent the
compound of formula | from fuhctioning as a potentiator of glutamate receptor
function. '

It is understood that when R’ represents an unsubstituted or substituted
{5-8C)cycloalkyi group, mixtures of cis and trans isomers may result which can
be separated into the individual cis and trans isomers by one of ordinary skill in

‘the art, 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. Exampies of suitable
stationary phases are silica gel, alumina, and the like. Examples of suitable
eluents are ethyl acef_ate/hexane, ethyl acetate/toluene,
methanol/dichloromethane, and the :like.' Such individual cis and trans isomers
are included within the scope of the bresent invention.
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Examples of substituents which may be present in a substituted aromatic,
heteroaromatic group or (5-8C)cycloatkyl group include halogen; nitro; cyano;
hydroxyimino; (1-10C) alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyi;
hydroxy(3-8C)cycloalkyl; 'oxo(S-SC)cycloaIkyI'- halo(1-10C)alkyl; (CH2)yX1R® in
whichy is 0 or an integer of from 110 4, X1 represents O, S, NR1° CO, COO0,
0CO, CONR11, NR12C0, NR12cocoo OCONR13 RO represents hydrogen,
(1-10C) alkyl, (3—1OC)aIkenyI, (3-10C)alkynyl, pyrrol_ldlnyl, tetrahydrofuryl,
morpholino or (3-8C)cycloalkyl and R10, R11, R12 and R13 each independently
represents hydrogen or (1-10C)alkyl, or RS 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; imidazolyl;
thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl
dihydrothiazolyl; (1 -4C)alkoxycarbonyl diméthykdihydrothiazolyl; :
tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahyd_ropyranyl;
indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-
(L3)n-X2-(LP)m 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'repre'seﬁt (1-4C)’alky’|érie, one of nand m is 0 or 1 and
the other is O, and !5!14 represents a phenyl or heteroaromatic group which is

unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-10C) alky};
(2-10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1 —diqxotetrahydro—1 ,2-

~ thiazinyl); halo(1-10C)alkyl; cyano(2-10C)alkenyl; phenyl; and (CH2)zX3R15 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, OCONR19 or

NR19C00, R15 represents hydrogen, {1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
1OC)alkyI (1 -40)a|koxycarbonyl(1-4C)aIkyl (1-4C)a|kylsulfonylammo(1-4C)alkyl
N- (1-4C)alkoxycarbonyl)(1-4C)a|kylsulfonylammo(1-40)alkyl (3-1 0C)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 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 together with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group. _

The term (1-10C)alky! includes (1-8C)alkyl, (1-6C)alkyl and (1-4C)alkyl.
Particular values are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl,
pentyl, hexyl, heptyl, octyl, nonyl and decyl.

The term (2-10C)alkeny! includes (3-10C)alkenyl, (2-8C)alkenyl, (2-
6C)alkenyl and (2-4C)alkenyl. Particular values are vinyl and prop-z-enyl.

The term (2-10C)alkynyl includes (3-10C)alkynyi, (2-BC)aIkynyl, 2-
6C)alkynyl and (3-4C)alkynyl. A particular value is prop-2-ynyl.

The term C4-C; alkoxy refers to a straight or branched alkyl chain having
from one'to' six carbon atoms attached to an oxygen atom. Typical C+-Cg alkoxy
groups include methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy
and the like. The term C,-Cg alkoxy includes within its definition the terf_n C-Cy
alkoxy. | | | |

The term (3-8C)cycloalkyl, as such or in the term (3-8C)cycloalkyloxy,
includes monocyclic and polycyclic groups. Particular values are cyclopropyl,
cyclobutyl, cyclopentyl, cyciohexyl and bicyclo[2.2.2]octane. The term includes
(3-6C)cycloalkyl: cyclopropyl, 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)cycloalkyl includes hydroxy-cyclopentyl, such as 3-
hydroxycyclopentyl. |

The term oxo(S-BC)eycIoalkyl includes oxbcyclopentyl, such as 3-
oxocyclopentyl.

The terms “halogen”, “Hal" or “halide” include fluorine, chlorine, bromine
and iodine unless otherwise specified.
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The term halo(1-10C)alky! includes fluoro(1-1 0C)alkyl, such as

trifluoromethyl and 2,2_,2-triﬂuoroethyl, and chloro(1-10C)alkyl such as
chloromethyl

The term cyano(2-1 OC)aIkenyI lncludes 2-cyanoethenyl.
 The term (2-4C)a|kylene includes ethylene propylene and butylene A

preferred value is ethylene

5-yl.

5-yl.

5yl

The term thienyl mcludes thlen-z-yl and thien-3-yl.

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

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

The term lsoxazolyl includes isoxazol-3-yl, isoxazol-4-yl and isoxazol-5-yi.
The term oxadlazolyl mcludes [1.2 4]oxad|azol 3-yl and [1,2,4]oxadiazol-5-

The term pyrazelyl includes pyrezel-s-yl, 'pyrazol-4-yl and pyrazol-5-yl.
The term thiazolyl includes thiazol-2-yl, thiazol-4-yl and thiazol-5-yl.
The term thiadiazolyl includes [1,2,4]thiadiazol-3-yl, and [1,2,4]thiadiazol- -

'The term isothiazolyl includes is'othiazol—3—yl, isothia‘zol-4-yl and isothiazol-

The term imidazolyl _includes 'imidazol-z-yl, imidazelyl-4-yl and imidazolyl-

The term triazolyl includes [1,2,4]triazol-3-yi and [1,2,4]triazol-5-yl.

The term tetrazolyl includes tetrazol-5-yl.

The term pyndyl |nc|udes pynd-2—yl pyrid-3-yl and pynd-4~yl _

The term pyridazinyl mcludes pyndazm-s-yl pyrldazm-4-yl pyridazin-5-yl

and pyndazm-e-yl

The term pyrimidyl ineludes pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-s-yl

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 benzmdazolyl includes benznmldazol-z-yl

The term benzoxazolyl includes benzoxazol-2—yl

The term benzothiazoly! includes benzothiazol-2-yl.

The term indolyl includes indol-2-yi 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-methoxycarbonyi-4,5-
dihydrothiazol-2-yl. |
The term -(1-4C)alkyl(3-8C)cycloalkyl includes the following:

. ’ . /’
/\O | m | /\/\O | \/\/\O
’ ' : and W\O .

The term -(1-4C)alkylaromatic includes the following:

gechavelog ool
o

Preferably R2 is methyl, ethyl, propyi, n-butyl, sec-butyl, pentyl, and hexyl
with methyl being most preferred.

Preferably RP is hydrogen, methyl, ethyl, propyl, n-butyl, sec-butyl, pentyl,
and hexyl, with hydrogen being most preferred.

Preferably R3 and R4 each represent methyl.

Examples of values for R2 are methyl, ethyl, propyl, 2-propyl, butyl, 2-
methylpropyl, cyclohexyl, trifluoromethyl, 2,2,2-trifluoroethyl, chioromethy,
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ethenyl, prop-2-enyl, methoxyethyl, phenyl, 4-fluorophenyl, or dimethylamino.
' Preferably R2 is ethyl, 2-propyl or dimethylamino. '
Examples of values for RS are hydrogen, methyl, ethyl, propyl, isopropyl, t-
butyl, ethenyl, cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, 2-pyrrolidinyl,
5 morpholino or 2-tetrahydrofuryl. I |
RY is preferably (1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyt, pyrrolidinyl,
morpholino or tetrahydrofuryl. |
Examples of values for R15 are hydrogen, methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, benzyl, 2,2,2-trifluoroethyl, 2-methoxycérbonylethy|, cyclohexyl, 10-
10 camphoryl, phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-tﬁﬂuoromethy|phenyl, 4-
trifluoromethylphenyi, 2smethoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 1-
(5-dimethylamino)naphthyl, and 2-thienyl.
X1 preferably represents O, CO, CONH or NHCO.
z is preferably O. R |
15 ~ Particular values for the groups (CH2)yX1R? and (CH2)zX3R15 include
* (1-10C)alkoxy, inciuding (1-6C)alkoxy and (1-4C)alkoxy, such as methoxy,
ethoxy, propoxy, isopro'poxy and isobutoxy; (3-10C)alkenyloxy, including (3-
6C)alkenyloxy, such as prop-2-enyloxy; (3-10C)alkynyloxy, including (3-
6C)alkynyloxy, such as prop—2—ynyloky; and (1-6C)alkanoyl, such as formyl and
20 ethanoyt. :
Examples of particular values fory are 0 and 1.
Examples of particular values forzare 0, 1, 2 and 3.

LaandLb preferably each independently represents CH2.
X2 preferably represents a bond, O, NH, CO, CH(OH), CONH, NHCONH
25  or OCH2CONH, with a bond, O, and CONH being especially preferred.

Preferably the group (CH2)yX1R® represents CHO; COCHg, OCHg;
OCH(CHg)2; NHCORS® in which RO represents methyl, ethyl, isopropyl, t-butyl,
ethenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 2-pyrolidinyl or
morpholino; CONHR® in which B9 represents cyclopropyl or cyclopentyt;

" 30 NHCOCOOCHS3; or 2-tetrahydrofurylmethoxy. - :
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Preferably the group (CH2)zX3R15 represents NH2; CH2NH2;
(CH2)2NH2; (CH2)3NH2; CONH2; CONHCH3; CON(CH3)2; N(C2H5)2; CH20H;
CH(OH)CHg; CH(OH)CHQCHz.; CHO; COCHg3; COOH; COOCHs;
CH2NHCOOC(CH3)3; (CH2)2NHCOOC(CHg)3; SO2NH2; 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-methoxycarbonylsthyl, cyclohexyl, 10-camphoryl, phenyl, 2-
fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-
methoxyphenyl, 1-(2-dimethylamino)naphthyl or 2-thienyl;
CH(OH)CH2NHSO2CH3; (CH2)3NHSO2CH(CH3)2;
COCH2N(OCOC({CH3)2S02CH3; COCH2NHSO2CH3; (CH2)2NHCOR1S in
which R15 represents CHz, CH(CHg)2, CH2CH(CH3)2, phenyl, 3-flucrophenyl,
4-fluorophenyl, benzyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-thienyl, CH=CH,
CH=CHCN, OCHg or O(CH2)3CHS3. |

- Examples of particular values for (La)n-xz-(Lb)m are a bond O,NH, S,
80, 802, CO, CHz, COCH2, COCONH, CH(OH)CH2, CONH, NHCO, NHCONH,
CH20, OCH2, OCH2CONH, CH2NH, NHCH2 and CH2CH2, with a bond, CONH,

and CH20 being especially preferred.

Ri4is preferably an unsubstituted or substituted phenyl, naphthyl, furyl,
thienyl, isoxazolyl, thiazolyl, tetrazolyl, pyndyl pyrimidyl benzothlenyl or
benzothiazolyt group.

Examples of particular values for R14 are phenyl, 2-fluorophenyl, 3-
filuorophenyl, 4-fluorophenyl, 2-chloro-phenyl, 3-chlorophenyl, 4-chiorophenyl, 2-
bromophenyl, 3-bromophenyl, 4-bromophenyl, 4-iodophenyl, 2,3-difluoro-phenyl,
2,4-difluorophenyl, 3,5-difluorophenyl, 3,4—dich|orophe_nyl,; 3,5-dichlorophenyl, 4-
cyanophenyl!, 3-nitrophenyl, 4-hydroxyiminophenyl, 2-methylphenyl, 4-
methylphenyl, 4-ethylphenyl, 3-propylphenyl, 4-t-butylpheny|,' 2-prop-2-
enylphenyl, 4;(4,(1 ,1-dioxotetrahydro-1 ,2-thiazinyl)phenyl, 2- _
trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-triﬂuoromethylphehyl, 2-
bromomethyiphenyl, 2-fluoro-4-triflucromethylphenyl, 4-(2-cyanoethenyl)phenyl,
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4-phenyl, 2—formy|phenyl 3-formylphenyl, 4-formylphenyl, 2-acetylphenyl, 3-
acetylphenyl, 4-acetylpheny| 2-propanoylphenyl 2-(2-methy!-propanoyl)phenyl,
2-methoxyphenyl 3-methoxyphenyl 4-methoxyphenyl, 4-butoxyphenyl, 2-
hydroxymethylphenyl 4-hydroxymethylphenyl 2-(1-hydroxyethyl)phenyl, 3-(1-
hydroxyethyl)phenyl 4-(1 -hydroxyethyl)phenyl 2—(1-hydroxypropyl)phenyl 4-(1-
hydroxypropyl)phenyl 2-(1 -hydroxy—2 2-d|methyl-propyl)phenyl 4-
tnﬂuoromethoxyphenyl, 2-aminophenyl,4-aminophenyl, 4-N,N-
diethylaminophenyl, 'Laminomethylphenyl, 4-(2-ami'noethy|)phenyl, 4-(3-
aminopropyl)phenyt, 4-carb0kyphe_nyl, 4-carbamoylphenyl, 4-N-
methylcarbamoylphenyl, 4-N,N-dimethylcarbamoylphenyl, 2-
isopro_pylaminomethylphenyl, 4--butoxycarbonylaminomethylphenyl, 4-(2-
isopropoxy-carboxamido)ethylphenyl 4-(2-t-butoxycarboxamido)ethyl-phenyl, 4-
rsopropylsulfonylammophenyl 4-(2-methane-sulfonylammo)ethylphenyl 4-(2-
ethylsulfonylammo)ethyl-phenyl, 4-(3-isopropylsulfonylammo)propylphenyl 4-(1-
(2-(2-propane)sulfonylamlno)propyl)phenyl 4-(2-propylsulfonyl-
ammo)ethylphenyl 4_-(2-|sopropylsulfonylammo)ethylphenyl 4-(2-

_ butylsulfonylamino)ethyiphenyl, 4-(1-isopropyl-sulfonylaminomethyl)ethyiphenyl,

4-(1-hydroxy-2-methane-sulfonylamino)ethylphenyl, 4-(2-(2,2,2-trifluoroethyl)-

- sulfonylaminoethyl)phenyl, 4-(2-cyclohexylsulfonylamino)-ethylphenyl, 4-(2-

(2,2 2-trifluoroethyl)sulfOnyIamino)-ethylphenyl 4-(2-N,N- .
d|methylammosulfonylammo)-ethylphenyl 4-(2-phenylsulfonylamlnoethyl)phenyl,
4~(2-(2-fluorophenyl)sulfonylamlnoethyl)phenyl 4-(2-(4-ﬂuoro-
phenyl)sulfonylamlnoethyl)phenyi 4»-(2-(2-tnfluoromethyl—
phenyl)sulfonylammoethyl)phenyl 4-(2-(4-tnf|uoro-
methylphenyl)suIfonylammoethyl)phenyl 4-(2-(4-
methoxyphenyl)sulfonylammoethyl)_phenyl 4-(2-(1 -(5-
dimethylamino)napthalénesuKonylémind)ethynphehyl 4-(2-(2-
thlenyl)sulfonylammo)ethyl)phenyl 4- (2-benzam|doethyl) phenyl, 4-(2-(4-
ﬂuorobenzamndo)ethyl)phenyl 4—(2-(3-methoxybenzamldo)ethyl)phenyI 4-(2-(3-
ﬂuorobenzam|do)-ethyl)phenyl 4-(2-(4-methoxybenzamldo)ethyl)phenyl, 4-(2-(2-
methaxybenzamido)ethyl)phenyl, 4-(1-(2-(2-methoxy-
carbonylethanesulfonylammo)ethyl)phenyl 4-(1 (2-(10-
camphorsulfonylamnno)ethyl)phenyl 4,(1 -(2- (benzylsulfonyl-ammo)ethyl)phenyl
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4-(2-phenylacetamidé)éihyl)phenyl, 43ﬁ2thanesulfoﬁi’i'i‘éminoethanoylphenyl, 4-
(N-(t-butoxy-carbonyl)methanesulfonylaminoethanoyl)phenyi, 4-(2-(2-
thienylcarboxamido)ethyl)phenyl, thien-2-yl, 5-hydroxy-methyithien-2-yl, 5-
formylthien-2-yl, thien-3-yl, 5-hydroxymethyithien-3-yl, 5-formylthien-3-yi, 2-
bromothien-3-yi, fur-2-yl, 5-nitrofur-2¥yl , fur-3-yl, isoxazol-5-yl, 3-bromoisoxazol-5-
yl, isoxazol-3-yl, 5-trimethyisilylisoxazol-3-yl, 5-methylisoxazol-3-yl, 5-
hydroxymethylisoxazol-3-yl, 5-methyl-3-phenylisoxazol-4-yl, 5-(2-
hydroxyethyl)isoxazol-3-yl, 5-acetylisoxazol-3-yl, 5-carboxyisoxazol-3-yl, 5-N-
methylicarbamoylisoxazol-3-yl, 5-methoxycarbonylisoxazol-3-yl, 3-
bromo{1,2,4]oxadiazol-5-yl, pyrazol-1-yl, thiazol-2-yl, 4-hydroxymethylthiazol-2-yl,
4-methoxycarbonyithiazol-2-yl, 4-carboxythiazol-2-yl, imidazol-1-yl, 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-propenyl)tetrazol-5-yl, 2-benzyl-tetrazol-5-yl,
pyrid-2-yl, 5-ethoxycarbonylpyrid-2-yl, pyrid-3-yi, 6-chloropyrid-3-yl, pyrid-4-yi, 5-
trifluoro-methylpyrid-2-yl, 6-chloropyridazin-3-yl, 6-methylpyridazin-3-yl, 6-
methoxypyrazin-3-yl, pyrimidin-5-yl, benzothien-2-yl, benzothiazol-2-yl, and
quinol-2-yl. : ' ' o

Examples of an unsubstituted or substituted aromatic or heteroaromatic
group represented by R1 are unsubstituted or substituted phenyl, furyl, thieny!
(such as 3-thienyl) and pyridyl (such as 3-pyridyl). _

Examples of an unsubstituted or substituted (5-8C)cycloalky! group
represented by R1 are unsubstituted or substituted cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl, with cyclohexyl being preferred.

More preferably, R1 represents 2-naphthyl or a group of formula

O e - 3.

s R [
21 S
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in which , . __
R20 represents halogen; nitro; cyano; hydroxyimino; (1-10C)alkyl; (2-
10C)alkenyl; (2-10C)alkynyl; (3-BC)cyclo-alkyl; hydroxy(3-8C)cycloalkyl; oxo(3-
SC)cyélo_alkyl; halo(1-10C)alkyl; (CH2)yX1R® in which y is 0 or an integer of from
1104, X1 represents 0, S, NR10, CO, COO, OCO, CONR11, NR12CO,
NR12COCOO, OCONR13, RS represénts hydr_ogen, (1-10C) alkyl, (3-
10C)alkenyl, (3_-1OC)all_<ynyl. 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 azetidinyl, pyrrolidinyl,
piperidinyl or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;
thiazolyl; tetrazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl-
dihydrothiazolyt; (1-4C)alkoxycarbonyldimethyl-dihydrothiazolyl; tetrahydrothienyl;
tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyi; indolyl; benzofuryl;
benzothienyl; benzimidazolyl; benzothiazolyl; and a group of formula R14-(L&)p-
X2-(LP)r, in which X2 represents a bond, O, 'NH,-S; SO, SO2, CO, CH(OH),
CONH, NHCONH, NHCOO, COCONH, OCH2CONH or CH=CH, NHCO, L2 and
Lb each represeht (1-4C)alkylene, one of nand m ié 0 or 1 and the otheris 0,
and R14 répresents' a phenyi or 'hetero-_ar_omatic group which is unsubstituted or
substituted by one or two of halogen; nitro; cyano._; (1-10C)alkyl; (2-10C)alkenyt;
(2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1-
10C)alkyl; cyano(2-1 OC-)alkenyI; phenyl; (CH2)zX3R 15 in which z is 0 or an
integer of from 1 to 4, X3 represents O, S, NR18, CO, CH(OH), COO, OCO,
CONR17, NR18CO, NHSO2, NHSO2NR17, NHCONH, OCONR19 or

NR19C00, 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)alkylsulfonylamino(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 halogen, (1-4C)alkyt,
halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R18, 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; and

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

Examples of particular values for R20 are fluorine, chlorine, bromine,
cyano, hydroxyimino, methyl, sthyl, propyl, 2-propyl, butyl, 2-methylpropyl, 1,1-
dimethylethyl, cyclopentyl, cyclohexyl, 3-hydroxycyclopentyl, 3-oxocyclopentyl,
methoxy, ethoxy, propoxy, 2-propoxy, acetyl, acetylamino, ethylcarboxamido,
propylcarboxamido, 1-butanoylamido, t-butylcarboxamido, acryloylamido, 2-
pyrrolidinylcarboxamido, 2-tetrahydrofurylmethoxy, morpholinocarboxamido,
methyloxalylamido, cyclo-propylcarboxamido, cyclobutylcarboxamido,

cyclopentyl-carboxamido, cyclohexylcarboxamido, cyclopropylcarbamoyl,

cyclopentylcarbamoyl, pyrrolidin-1-yl, morpholino, piperidin-1-yl, N-
methylpiperazinyl_, N-benzylpiperazinyl, 2-thienyl, 3-thienyl, 2-furyl, 3ffufyl,
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-&methoxycarbonylthiazol-2-yl, 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-

chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 3-nitrophenyl, 4-
cyanophenyl, 2-methylphenyl, 4-methylphenyl, 4-(4-(1,1-dioxotetrahydro-1,2-

. thiazinyl)phenyl, 3-trifluoromethylphenyl, 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-
hydroxymethyiphenyl, 4-hydroxymethylphenyl, 3-(1-hydroxyethyl)phenyl, 4-(1-
hydroxyethyl)phenyl, 4-(1-hydroxypropyl)phenyl, 2-aminophenyl, 4-aminophenyl,
4-N,N-diethylaminophenyl, 4-aminomethylphenyl, 4-(2-aminoethyl)-phenyl, 4-(3-
aminopropyl)phenyl, 4-(2-acetylaminoethyl)-phenyl, 4--
butoxycarboxylaminoethyl)phenyl, 4-(2-t-butoxycarboxylaminoethyl)phenyl,
benzylsulfonylamino, 4-isopropylsuifonylaminophenyl, 4-(2-methanesulfonyl-
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aminoethyl)phenyl, 4- (2-ethylsulfonylam|noethyl)phenyl 4-(2-
propylsuIfonylammoethyl)phenyl 4~(2-butylsulfonyl-ammoethyl)phenyl 4-(2-
|sopropylsulfonylammoethyl)phenyl 4- (1- hydroxy-z-
methanesulfonylammoethyl)phenyl 4-(2- _
dlmethylamlnosuIfonylammoethyl)phenyl 4-(1 (2-(2- _
propyl)suIfonylammopropyl)phenyl 4-(2-(2,2,2-trifluoro-
ethyl)sulfonylammoethyl)phenyl 4-(2—cyc|ohexy|sulfonyl-am|noethyl)phenyl 4-(2-
phenylsulfonylaminoethyl)phenyl, 4-(2-(2-f|uorophenyl)sulfonylamlnoethyl)phenyl
4-(2-(4-fluorophenyl)sulfonylaminosthyl)phenyl, 4-(2-(2- |
trifluoromethylphenyljsulfonylaminoethyl)phenyl, 4-(2-(4-
trifluoromethy‘lﬁhenyi)édﬁonylaminéethyl)pHenyl, 4-(2-(4-
methoxyphenyl)sulfonylarminoethyl)phenyl, 4-(2-(1:(5-
dimethylamino)napthﬁlenesulfdnyla'mino)ethyl)pher'iyl 4-(2-(2-
thlenyl)sulfonylamlno)ethyl)phenyl ‘4-(2-benzamidoethyl)-phenyl, 4-(2-(4-
fIuorobenzamndo)ethyl)phenyl 4—(2—(3-methoxybenzamldo)ethyl)phenyl 4-(2-(3-
fluorobenzamldo)-ethy_l)phenyl, 4w(2-(4-methoxybenzamtdo)ethyl)phenyl, 4-(2-(2-

.methoxybenzamido)éthyl)phehyl, 4-(2-(2-thienyl-carboxamido)ethyl)phenyl, 4-

carbamoyiphenyl, A—it_iethyl-carbamOylphenyl, 4-dimethyicarbamoyliphenyl, 4-(2-

' (2-methylpropanearﬁi_ao)ethyl)phe‘hyl, 4-(2-(8-methyl-butaneamido)ethyl)phenyl,

benzoylmethyl, benzamido, 2-fluorobenzamido, 3-flurobenzamido, 4-
fluorobenzamido, 2,4-difluorobenzamido, 3-chlorobenzamido, 4-

chlorobenzamido, '4'-i_a_romobenzam‘ido, 4-ioddbenzémido,'4-cyanobenzamido, 3-

methylbenzamido, 4-methylbenzamido, 4-ethylbenzamido, 4-propylbenzamido, ‘
4-t-buty|benzamido,-4#vinylbenzamido. 2-trifluoromethylbenzamido, 3-
triﬂuoromethylbenza_ifnido, 4-trifluqfdm'ethylbenzamido, 2-fluoro-4-trifluoromethyl-
benzamido, 2-methoxybenzamido, 3-methoxybenzamido, 4-methoxybenzamido,
4-butoxybenzamido, 4-phenylphenyl-carboxamido, 4-benzylcarboxamido, 4-
phenoxymethyl-carboxamido, 2-flucrobenzylamino, benzyloxy, 2-fluoro-
benzyloxy, 2;hydroxy42-phenylethyi; 2—ﬂuoi'ophenylcarb'amoyl, 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-(methanesulfonylaminoethanoyi)phenyl, 4-
(N-t-butoxycarbonyl)methanesulfonylaminosthanoyl)phenyl, 2-
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thienylcarboxamido, 2afifjiylcarboxamiéﬁ?ﬁ-(&methylﬁi@oxazolyl)carboxamido, 5-
isoxazolylcarboxamido, 2-benzothienylcarboxamido, 4-(5-methy|-3-
phenylisoxazolyl)-carboxamido, 4-pyridylcarboxamido, 2-(5-nitrofuryl)-
carboxamido, 2-pyridylcarboxamido, 6-chloro-2-pyridyl-carboxamido, 2-
thienylsulfonamido. 2-thienylmethylamino, 3-thienylmethylamino, 2-
furyimethylamino, 3-furyimethylamino, 3-acetylureido and 2-(2-
thienyl)ethylureido.

Examples of particular values for R21 are hydrogen and chilorine. R21 is
preferably ortho to R20, |

Examples of particular values for R1 are 2-naphthyl, 4-bromophenyl, 4-
cyanophenyl, 4-benzamidophenyl, 4-methyiphenyl, 4-isopropyl-phenyl, 4-
isobutylphenyl, 4-tbutylphenyl, 4-methoxyphenyl, 4-isopropoxyphenyt, 4-
cyclopentylphenyl, 4-cyclchexyliphenyl, 4-(2-hydroxymethylphenyl)phenyl, 4-(4-
hydroxymethylphenyl)-phenyl, 4-(2-furyl)phenyl, 4-(3-furyl)phenyl, 4-(2-thienyl)-

~ phenyl, 4-(3-thienyl)phenyl, 4-(pyrrolidin-1-yf)phenyl, 4-(piperidin-l-yl)phenyl, 3-

chloro-4-piperidin-1-ylphenyl, 4-benzyloxyphenyl, 4-(2-flucrophenyl)phenyl, 4-(3-
fluoro-phenyl)phenyl, 4-(2-formylphenyl)phenyl, 4-(3-formylphenyi)-phenyl, 4-(4-
fonhylphenyl)phenyl, 4-(4-methylphenyl)phenyl, and 4-(2-methoxyphehyl)phenyl.
" The compounds of formula | can be prepared following the various
procedures set forth below. The réagents and starting materials are readily
available to one of ordinary skill in the art. All substituents, unless otheMise

specified are as previously defined.
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- Scheme |
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In Scheme |, step A the compound of structure (1) is combmed wrth the
compound of structure (2) under condrtrons well known in the art to provrde the
compound of structure (3). More specrfrcally, for example, the compound (1) is
dissolved in a suitable organrc solvent. Examples of suitable’ organic solvents
include methylene chlonde tetrahydrofuran and the like. The solution is treated
with a slrght excess ofa surtable base and then cooled to about -78°C to about
0°C. Examples of suitable bases include triethylamine, pyridine, 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU),and the like. To the stirring solution is
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, triflucromethanesulfonyloxy, benzenesulfonyloxy, p-
toluenesulfonyloxy, and the like. Cl is 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
cnloride. The organic extracts are combined, dried over anhydrous sodium sulfate,
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filtered 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 |, 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 suitable organic solvent, such as
methylene chloride 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 chioride 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 techniques 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 eluent, 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 la in a manner analogous to the
procedure described in step A above.
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In Scheme 1I, step A compound (1) is-converted to the carbamate (6)
5  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 Synth_es'is," John Wiley & Sons, Inc. (1981) pages 223-248.
10 ' 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 Ci, Br, |, and the like. The
reaction can be performed at a temperature of from about -10°C to about 50°C,
15 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
methyiene chloride, rinsed with saturated sodium bicarbonate, brine, dried over
20 anhydrous magnesium sulfate, filtered and concentrated under vacuum._The
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crude product can then be purified by flash chromatography on silica gef with a
suitable eluent, such ethyl acetate/hexanes to provide the purified carbamate (6).
In Scheme li, step B carbamate (6) is converted to the compound of
formula Ib in a manner analogous to the procedure set forth in Scheme |, step B.

Alternatively, in Scheme Il, 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 I, step A’ compound (7) is
converted to the compound of formula Ib in a manner analogous to the
procedure described in step A above.

Scheme 1l
R—C-C-NH, ———— R—C-(;J-ll:l'-c-ﬁ-ﬂ
R* R° 0=C=N-R? R® R® |
U (8) )]
Step B' l Step B
1 l': l;' Step A’ Il: l;l 9 '
R—C-C—NH, n‘—-c';—(;—ﬁ-c—llyl—na
R*R° 0=C=N-R® R* R
(10) (8) formula Ic

In Scheme lli, step A urea (9) is prepared from compound (1) under
standard urea forming conditions well known to one of ordinary skill in the art.
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 248-49.

More specifically, for example, a compound (1) is dissolved in a suitable
organic solvent, such as methylene chloride, 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
methylene chloride, rinsed with water, brine, dried over anhydrous sodium
sulfate, filtered and conoentrated 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 punfred urea (9).

In Scheme lll step B urea (9) is converted to the compound of formula Ic
in a manner analogou_s to the proca.dur__e set forth in.Scheme |, step B.

Alternatively, in Scheme lll, step B’ the compo_urid (1) is fluorinated in a
manner analogous t_b the procedure described in step B above with DAST to
provide the compound of structure (1 0). In Scheme I, step A’ compound (10) is
converted to the compound of formula Ic in a manner analogous to the procedure
described in step A above. |

The compounds of formula | in which R1 represents a 4-bromopheny}
group, a 4-iodophenyl group or a 4-(triflate)phenyl group may conveniently 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. Sée for example, International Publication

 Number WO 98/33498, published August 8, 1998, the disclosure of which is

hereby mcorporated by reference. More specrflcally, the reaction is conveniently
performed in the presence of a tetrakis (triarylphosphine)palladium(0) catalyst,
such as tetrakis (triphenylphosphine)palladium(0) and a base such as potassium
carbonate. Convenient solvents for the reaction include aromatic hydrocarbons,
such as toluene. The temperatura at which the reaction is conducted is
oonvemently in the range of from 0 to 150°C, preferably 75 to 120°C. Bis aromatic
intermediates useful | in the preparation of compounds of formula | may be
prepared by reactrng-a bromoaromatic or bromoheteroaromatic compound with an
aromatic or heteroaromatic boronic acid in an analogous manner.

Alternatively, the coupling réacti'on'may be carried out using palladium
diacetate with a suitable organic solvent, such as n-propanol or acetone. See for
example, Organic Synfhesis 1998, 75, 61; Goodson, F. E.; Wallow, T. I.; Novak,
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B. M. and Organic Syrithesis 1998, 75, 35; Huft, 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 triisopropyl borate with an appropriate
organolithium compound at reduced temperature. For example, 2-fluoro-
benzeneboronic acid may be prepared by reacting 2-fluorobromobenzene with
butyilithium in tetrahydrofuran at about -78°C to afford 2-fiuorophenyt lithium, and
then reacting this organolithium compound with triisopropyl borate. This is
followed by hydrolysis with aqueous HCI.

Alternatively, the compounds of formula | in which R1 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
hekaalkyldistannane, where the alkyl group is methy! or n-butyl, in an aprotic
solvent such as toluene in the presence of a tertiary amine base such as triethyl-
amine, at temperatures ranging from 80 to 140°C, preferably from 90 to 110°C.

The cdmpounds of formula | in which R1 represents a 4-(tri-n-
butylstannyi)ph‘enyl group may then be reacted with an aryl- or
heteroarylbromide, such as 2-bromothiophene-5-carboxaldehyde, or an aryl- or
heteroaryliodide, or an a'ryl- or heteroaryltriflate, in the presence of a paliadium(0)
catalyst, such as tetrakis(triphenylphosphine)palladium(0), or a palladium(il)
catalyst, such as bis(triphenylphosphine)-palladium(ll) dichloride, in an aprotic
solvent, 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-
(heteroaryl)phenyl substituted compound.

The compounds of formula | in which R1 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
alkyl- or cycloalkyl Grignard reagent, such as cyclopentyl-magnesium bromide, in
the presence of a palladium(ll) catalyst, such as [1,1’-
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bis(diphenylphosphino)ferrocene]-dichloropalladium(ll)(PdCl2(dppf)), in an
aprotic solvent, ‘'such as dlethyl ether at temperatures ranging from -78°%C to
25°C. -

- The compounds of formula | in which R1 represents a 4-bromophenyl
5 group may be converted into a 4-substituted _
carboxyaldehydephenyl(formylphenyl) group by reactson of the correspondmg
bromide with the carbpn 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) dichloride 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 _R1 r_epre'sentS’a 4-hydroxyphenyl

group may be converted into other compounds of formula | in which Fl1
- represents an alkoxy group by treatment of the corresponding hydroxyphenyl
15 group with an appropriate alkylhalide such as benzylbromide in the presence of
sodium"hydride in an aprotic solvent such as dimethylfotmamide at temperatures

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

S_cheme v

0
OTMS OHH
- Step A Step B ]
n’)j\n‘ A R’——-I—CN =R~ R{-G-NH
. i I 2
| o - R | R'H.
(11) - (12 - (1a)

TMS = trimethyisilyl
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in Scheme IV, step A the compound of structure (11) is converted to the
compound of structure (12) under standard conditions. For example, see
Greenlee 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-6, and excess potassium cyanide.
To this mixture at room temperature is added dropwise 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 soivent, such as chloroform, washed with
saturated sodium bicarbonate, water, brine, dried over anhydrous magnesium
sulfate, filtered, and concentrated under vacuum to provide compound (12).

Iin Scheme [V, step B compound (12) is converted to compound of
structure (1a). For example, compound (11) prepared above, stiil 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 aIIoWe_d 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 trituraied with a
suitable organic solvent, such at methy t-butyl ether and the solid is collected by
filtration. The solid is then suspended in methylene chioride/tetrahydrofuran
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 (1a). Compound (1a) is then used in
Schemes |, 1l and Il in a manner analogous to the procedures described for
compound (1).
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More specifical_ly, comipounds of structure (12’) can be prepared as
disclosed in Scheme V. The reagents and starting materials are readily available
to one of ordinary skill in the art. Al substituents, uniess otherwise specified are
as previously defined.

Scheme V

In Scheme V, step A, the compound of structure (11a) is converted to the

compound of structure (12a) in a manner analogous to the procedure described
in Scheme IV, step A.

In Scheme V 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 1V, step B. Compound (1a) can then be converted to a sulfonamide,
carbamate or urea in a manner analogous to the procedures described in
Schemes L1 and Ill above. The resulting sulfonamude, carbamate, or urea can
‘then be fluorinated with DAST in a manner analogous to the procedures set forth
above in Schemes I, Il and Ill.- The resulting fluorinated product possessing a
nitro substltuent on the phenyl group can then be hydrogenated under standard
conditions well known to one of ordinary skill i in the art to provide the

' correspondlng 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, compdunds of structure (12") 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 specified are as
previously defined.
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Scheme Va
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In Scheme Va, step A, the compound of structure (112’) is converted to
the compound of structure (1 2a') in a manner analogous to the procedure
described in Scheme IV, step A. '

‘In Scheme Va, step B, the compound of structure (122’) 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 |, Il and 1l 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 |, Il and lil.

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, uniess

- otherwise specified are as previously defined.
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- Scheme VI
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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
5 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(triphenyl phosphine)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
10 compound (15} is isolated and burifiéd 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 extracts are combined, washed with water, dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The crude
15 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 le. For example, compound (15)
is dissolved in a suitable organic solvent, such as methylene chloride is added to
20 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 technigques and chromatography. For example, the reaction mixture
is diluted with water and a suitable organic solvent, such as methylene chloride.
The layers are separated and the organic layer 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 formula 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 le in a manner analogous to the procedure described
above in step A.

More specifically, compounds of formula Ig and formula Ih can be
prepared as shown in Scheme VIl. Reagents and starting materials are readily
available to one of ordinary skill in the art, for example, see Infemational Patent
Application No. PCT/U899/03449, published September 2, 1'999. All

~ substituents, unless otherwise specified, are previously defined.
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Sch_eme Vi

—A-R®  formula If

HN=(CH,)-Q N-A-R"  formula ig
R° R* R
| " | StepB
'R%SO,CI

formula Ih

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, RC
represents hydrogen, hydroxy, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, or together
with R® a bond, R 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)cycloalkyl, 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 Ig under conditions well

15 knownin the art. For example, compound If is dissolved in a suitable organic
solvent, such as tetrahydrofuran and heat to reflux. To the refluxing solution is
added about 1.1 equivalents of a borane reagent, such as borane dimethyisulifide
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complex. The reaction mixture is then heated at reflux 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 aqueous sodium hydroxide. The product, compound lg, is then isolated and
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 dichioromethane. The organic extracts are
combined, dried over anhydrous magnesium sulfate, filtered and concentrated
under vacuum to provide formula Ig.

in Scheme VI, step B the compound of formula g 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
dichloromethane, 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
suitable sutfonyl chloride of formula R**SO.Cl, such as methanesulfony! chioride.
The reaction is then allowed to warm to room temperature over 2 hours with
stirring. The product; compound lh, is then isolated and purified using
technigues well known to one of ordinary skill in the art, such as extraction and
chromatography.

For example, the reaction mixture is then diluted with a suitable organic
solvent, such as dichloromethane and 10% aqueous sodium bisulfate. The
organic layer is separated and the aqueous layer is extracted with

" dichlioromethane. The organic layer and extracts are then combined, dried over

anhydrous sodium sulfate, filtered and concentrated under vacuum to provide
compound th. Compound lh can then be purified by flash chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane to provide purified
compound ih. |

More specifically, compounds of formula Ij and formula Ik can be prepared
as shown in Scheme VIl Reagents and starting materials are readily available
to one of ordinary skill in the art. Al substituents, unless otherwise specified, are
previously defined.
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: Scheme_VIIl '

formula If

. .
- formula lj

—N—A-R? formula Ik

_ In Schems VI, step A the compound of formula if can be hydrolyzed
5 under standard conditions to prov_ide.t_he_ clompoundf of fortnula lj. For example,
compound If is dissqiyed in a suitable organic sblvént, such as dioxane and
treated with a suitablg base, such as _sddium hydroxide.. The reaction mixture is
then heated at about 100°C for about 24 hours. The_ reac_:tibn mixture is then
cooled to rbom temperature and acidified with 10% 'sodium bisulfate. Compound
10 ljis then isolated ar__ld purified by teé:hniques well kndwn 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 magnesi_t@m sulfate, filtered and ¢oncentré_ted under vacuum to
15  provide compound Ij. Compound Ij can be purified by flash chromatography on
silica gel with a suitable eluent, such as methanol/chloroform.
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In Schenié VIII, step B the compound ¢f férmula Ij can be esterified
under conditions well known in the art to provide the compound of formula lk.
For example, compound lj is dissolved in a suitable organic solvent of formula
R*0H, wherein R® represents (1-6C)alkyi, (3-6C)cycioalkyl, fluoro(1-6C)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, 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 lk. Compound lk can be then be purified by flash chromatography on
silica gel with a suitable eluent, such ethyl acetate/hexane.

More specifically, compounds of formuia im can be prepared as shown in
Scheme IX. Reagents and starting materials are readily available to one of
ordinary skill in the art. All substituents, unless otherwise specified, are
previously defined.

Scheme IX
HO C—(CHZ)—Q N—-A—R formula [j
b
Step A
R3'R%2NH
RP
F H
R¥R™N-C~(CH,)-7C ﬁ—A——Rz formula Im
C

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 lj

. 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
chloride. 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 foget_her with the nitrogen atom to which.they are attached form an
azetidinyl, pyrrolidinyl, piperidinyl, morpholino, piperazinyl, hexahydroazepinyl or
octahydroazocinyl group, such as dimethylamine in dichloromethane with stirring.
The mixture is stirred for about 2 hours at about 0°C and then 10% aqueous
sodium bisulfate is added. Compound Im is then isolated and purified by
techniques 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- chloride, the organic extracts are combined, dried
over anhydrous sodium sulfate, filtered and concentrated under vacuum to
provide compound Im. This can then be purified by flash chromatography on
silica gel with a suitable eluent, such as ethyl 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, uniess otherwise specified; are previously defined.
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Scheme X

HH H H
1 ? | Step A 1 (j | ﬁ /H3
0 S 4 L

R® R R o R

D) (16)
Step B' Step B
R‘——F—H—NH StepA'~ R} E T N | N/lqa

:I; i” o la i"‘ : ﬁ “R*

(17) formula in

In Scheme X, step A, the compound of structure (1) is combined with a
compound of formula CISO.NR°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 fluorinated in a
manner analogous to the procedure described in Scheme 1, 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 2 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 XI.
Reagents and starting materials are readily available to one of ordinary skill in the
art. All substituents, unless otherwise specified, are previously defined.

Scheme X|
- H H H
? | , StepA T
<‘3— —NHAR" ————— C—-(i:——NHARz
HO R* R° R*™—0 'La RO
(18) (19)
Step B
T
@—C—C—NHARZ
R¥*—0 'La '_Lb
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.

Halis Br or Cl, and 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 to provide the compound of structure (19). For example, compound
(18) is added to about one 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
about one equivalent of a suitable alkylating 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 provicie
crude compound (19). The crude material can be purified by chromatography on
silica gel with a suitable eluent, such as ethyl acetate/hexane.



10

15

20

WO 00/66546 . - PCT/US00/08734

-43-

in Scheme X, step B, the compound (19) is fluorinated in a manner
analogous to the procedure described in Scheme |, step B with DAST to provide
the compound of formula Ip.

Compounds of formula Ig can be prepared as shown in Scheme XII.
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
? | Step A |
T—?——NHAR —_— K/ﬂ\ ?— —NHAR’
- HN R R’ . R
(20) (21)
lSmpB
F H
| | .
clz—CI:—NHAR
R* R
hmmhm

In Scheme XlI, step A, the compound of structure (20) is converted to the
amide of structure (21) under standard amide coupling conditions well known in
the art. For example, the cbmp_ound (20) is dissolved in a suitablé organic'
solvent, such as methylene chloride, and treated with a catalyﬁc amount of
dimethylaminopyridine (DMAP) about 1.6 equivalents of 1-[3- | .
(d|methylammo)propyl]-3-ethylcarbodumlde and about one equwalent of a
suitable acid of formula R¥™CO,H. R is an unsubstituted or substituted

' aromatic group, an unsubstituted or substituted heteroaromatic group, an

unsubstltuted or substituted (5-8C)cycloalkyl group, (1-10C) alkyl (2-1 OC)aIkenyl
Qr (2-10C)alkynyl. The reaction mixture is stirred at room temperature for about
4 to 64 hours and poured into water. The quenched reaction mixture is then
extracted with a suitable organic solvent, such as ethyl aéetate, the combined
orgahic extracts are washed with water, dried over anhydrous sodium sulfate,
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 suitable eluent,
such as ethyl acetate/hexane. '

Alternatively, in Step A, compound 20 is dissolved in a suitable organic
solvent, such as tetrahydrofurah with about 1.2 equivalents of triethylamine
added. The solution is then treated dropwise with about one equivalent of an -
acid chloride of formula R®™*COCI. R™ is an unsubstituted or substituted
aromatic group, an unsubstituted or substituted heteroaromatic group, an
unsubstituted or substituted (5-80)cycloalle 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 ace_tatelhexane.

In Scheme XII, 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 formula Iq.

The ablllty of compounds of formula 1to potentlate glutamate receptor-

~mediated response may be determmed usmg ﬂuorescent calcium indicator dyes -

(Molecular Probes, Eugene, Oregon, Fluo-3) and by measuring glutamate-
evoked efflux of calcnum into GIuR4 transfected HEK293 celis, as described in
more detail below. |

In one test, 96 well plates containing confluent monolayers of HEK 293
cells stably expreesihg human GluH4B (obiained as described in European
Patent Application Publication Number EP-A1 -583917) are prepared The tissue
culture medium in the wells is then discarded and the wells are each washed
once with 200 1 of buffer (glucose, 10mM, sodium chloride, 138mM, magnesium
chlonde 1mM potass:um chloride, 5mM calcium chlonde, 5mM N-[2-
hydroxyethyl]-plperazme-N [2-ethanesulfomc ac:d] 10mM, to pH 7.1 10 7.3). The
plates are then incubated for 60 minutes in the dark with 20 M 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 ul 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 M, 10uM, 3
#M and 1 uM dilutions of test compound are prepared using buffer from a 10 mM
solution of test compound in DMSO. 100 uM cyclothiazide solution is prepared
by adding 3 u! of 100 mM cyclothiazide to 3 ml of buffer. Control buffer solution
is prepared by adding 1.5 ul DMSO to 498.5 ul of buffer.

Each test is then performed as follows. 200 u! 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 1} fluorimeter
(Obtained from Labsystems, Needham Heights, MA, USA, a Division of Life
Sciences international Pic). The buffer is then removed and replaced with 45 ul
of buffer and 45 ul of test compound in buffer in appropriate wells. A second
fluorescent reading is taken after 5§ minutes incubation. 15 ut of 400 uM
glutamate solution is then added to each well (final glutamate concentration 100
pM), 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 'compou'nd or cyclothiazide) and are expressed relative to enhance
fluorescence produced by 100 uM cyclothiazide.

In another test, HEK293 cells stably expressing human GluR4 (obtained
as described in European Patent Appilication Publication No. EP-A1-0583917)
are used in the electrophysiological characterization of AMPA receptor
potentiators. The extracellular'recording solution contains (in mM): 140 NaCl, 5
KCl, 10 HEPES, 1 MgCl;, 2 CaCl,, 10 glucose, pH = 7.4 with NaOH, 295 mOsm
kg-1. The intracellular recording solution contains (in mM): 140 CsCl, 1 MgCls,
10 HEPES, (N-[2-hydroxyethyl]piperazine-N1-[2-ethanesulfonic acid]) 10 EGTA
(ethylene-bis(oxyethylene-nitrilo)tetraacetic acid), pH = 7.2 with CsOH, 295
mOsm kg-1. With these solutions, recording pipettes have a resistance of 2-3
MQ. Using the whole-cell voltage clamp technique (Hamill et al.(1'981)Pﬂl'.'|gers
Arch., 391: 85-100), cells are voltage-clamped at -60mV and control current

~ responses to 1 mM glutamate are evoked. Responses to 1 mM glutamate are
then determined in the presence of test compound. Compounds are deemed
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active in this test if, at a test concentration of 10 #M or less, they produce a
greater than 10% increase in the \élue of the current evoked by 1 mM glutamate.

“In order to determine the ppiéncy 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_'.f;r_naximum effect was seen. Data coliected in
this manner are fit to the Hill equaﬁibn, yielding an ECsq value, indicative of the
potency of the test compound. R_eyersibil_ity of test compound activity is

. determined by assessing-control gjutamate imM kesponses.;- Once the control

responses to the glutamate challarige are re-established, the potentiation of
these responses by 100 uM cyclo,thia’zide is determined by its inclusion in both
the bathing solution and the glutarhate-_cpn'taining solution. In this manner, the
efficacy of the test compound relative to that of cyclothiazide can be determined.

According to another asp,eé:i-, the present invention provides a
pharmaceutical compb.sition, whiqﬁ comprises a compound of formula | or a
phai'maceutically acceptable salt thereof and a pharmaceutically acceptable
diluent or carrier. S . |

The pharmacsutical compoféitions are prepared by known procedures
using well-known and readily avail_éble ingredients. In making the compositions .
of the present invention, the active'i,ngredient will usually be mixed with a carrier,
or diluted by a carrief, or enclosed,;.Wit_hin 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 qupid material which acts as a vehicle, excipient,
or medium for the active ingredient. The composlﬁons can be in the form of

- tablets, pills, powders, lozenges, Sachets, cachets, elixirs, suspensions,

emulsions, solutions, syrups, aerosols, ointments containing, for example, up to
10% by weight of active compound, soft and hard gelatin capsules,
suppositories, sterile injectable so_iptions, and sterile packaged powders. -

~ Some examples of suitablé carriers, excipients, and diluents include
lactose, dextrose, sucrose, sorbitc;}l, mannitol, starches, gum, acacia, calcium
phosphate, alginates, tragcanth, gelatin, caicium silicate, micro-crystalline
cellulose, polyvinylpyrrolidone, oell_ulose_, water syrup, _rn_ethyl cellulose, methyl
and propy! hydroxybenzoates, talc, magnesium st_earate.land mineral oil. The
formulations can additionally incl;{de lubricating agents, wettidg 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.

The compositions are preferably formulated in a unit dosage form, each
dosage containing from about 1 mg to about S00 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
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:
I - ‘Quantify (mg/capsule)
. Active Ingredient- -~ = | - h 250
_f Starch, dried T 200
Magnesium Stearate B : 10
Total — 460
5 The above ingredients are mixed and filled into hard gelatin capsules in
l 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 45
Magnesium Stearate 0.5
| Taic 3

Total 150

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 carboxymethyl starch, magnesium
stearate, and talc, previously passed through a No. 60 mesh U.S. sieve, are then
added to the granules which, after mixing, are compressed on a tablet machine
fo yield tablets each weighing 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 to alleviate
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
compound of formula 1 which is effective, upon single or multiple 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 techniques and by
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 mammal; 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 response of the

individual patient; the particular compound administered; the mode of
administration; the bicavailability 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,
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
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 "mmol" 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 layer chromatography; "HPLC" refers to high performance liquid
chromatography; "Ry refers to retention factor; "Ry" refers to retention time;
"§"refers to part per million down-field from tetramethylsilane; *“THF" refers to

10 tetrahydrofuran; "DMF" refers to N,N-dimethylformamide; “DMSO" refers to
methyl sulfoicide; "LDA" refers to lithium diisopropylamide; "EtOAc" refers to ethy!
acetate; *aq" refers to aqueous; "iPrOAc" refers to isopropyl acetate; “methyl
DAST" refers to 'dimefhylaminosquUr trifluoride, “DAST refers to
diethylaminosulfur trifluoride, "DBU" refers to 1,8-diazabicyclo[5.4.0Jundec-7-ene;

15 and "RT" refers to room temperature. - o ' ' '
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Example 1

Preparation of [2-fluoro-2-(4-iodophenvi)propvili(methylethyl)sulfonvilamine.

N-§—
O CHs
I
Preparation of 1-amino-2-(4-iodophenyl)propan-2-ol.
H,C OH
NH,

Scheme IV, Step A: The trimethyisilyl-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, cyanotrimethyisilane (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 stir for2.5 h. TLC
analysis (3.7 EtOAc / Hexanes) 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) HCI 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 hydrochiloride salt. This salt was triturated with methyl butyl
ether and filtered. The free base was prepared by adding 1N NaOH to a
suspension of the HCl salt in CH,Cl, (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
diethyl 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 (CD;0D, 300 MHz): § 7.68 (d,
2H, J=8.4),7.24 (d, 2H, J=8.7), 2.78 (m, 2H), 1.46 (s, 3H).

Preparation of [2-hydro -2—_ 4-iodophenvl)propvilf(methviethvl)sulfonyllamine.

H.C OH
S H _-<cx-|3
C

N—

O=w-0

Hy
¥ |

Scheme |, Step A: Into a 250 mL 3 necked flask fitted with a stirrer and
thermometer, was added dropwise 2-propanesuifonyl 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 nitrdgen. The reaction was then allowed to
warm to room temperature and stirred ovemight at this temperature. In the
morning, the mixture was poured into H,O and the layers were separated. The
organic Iayef'was washed once with H20, 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*).

Analysns for C42H1sNO3 Sk
Theory: C, 37.61 H,4.73 N,3.65
Found: C, 38.08 H,426 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 to0 2.77 g.
of 1-amino-2-(4-iodophenyl)propan-2-ol and 2.30 g. of DBU in CH.Cl» (150 mL)
while stirriri_g 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, the reaction was diluted with CH;Clz (100 mL) and the organic layer
was washed two times with H20, dried over anhydrous NaySO,, filtered, and
concentrated under reduced vacuum to yield a viscous oil. This material was
purified via silica gel chromatography employing the Chromatotron, using a 4000
micron rotor and eluting with a solvent of methylene chloride/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)propylj[(methylethyl)sulfonyllamine (158 mg, 0.41 mmol) in 1.7 mL
CHzC|2 was added syringe wise slowly to a solution of DAST (66 mg, 0.41 mmol) in
0.3 mbL CH,Cl, while stirring at -78°C under nitrogen. The reaction was then allowed
to warm to room temperature and the mixture was diluted with HO and CHzCl. The
layers were separated and the organic layer was washed twice with H20, dried over
anhydrous Na>SO,, filtered, and concentrated under reduced vacuum to provide the.
final title 6ompound (113 mg) as a solid. lon_' spray M.S. 384 (M*-1).

‘Additional preparation of final titie compound.

Scheme |, step B: Into a 100 mL 3-neck flask fitted with a stirrer and
thermometer, 1.0 g. of [2-hydroxy-2-(4-
iodophenyl)propyl][(methylethyl)su_lfonyl]amine in CHClz (15 mL) was addgd

~ dropwise to 0.3 mL DAST in CH.CL; '(‘:l 0 mL) while stirring at ~78°C under a

nitrogen atmosphere. Reactio_n was allowed to warm to room temperature and
diluted with CHoCl> (50 mL). This organic layer was washed with H20, dried over
anhydrous NazSO,, filtered, and concentrated under reduced vacuum to yield an
oil. This material was purified via silica gel chromatography employihg the
Chromatotron and using 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 C12H17NO2SFI:
Theory: C,3742 H,444 N,3.64
Found: C,37.27 H,433 N, 3.61

Example 1a
Preparation of (+)-[2-fluoro-2-(4-io envl)pro methvlethvl)sulfonyllamine

and (-H2-fluoro-2-[4-iodogh'e’nyl)grogyl][(methylethyl_)sulfonyl]amine.

[2-fluoro-2-(4-iodopheny|)pmpyl][(methylethyl)sulfonyl]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 uitrasound to

form a clear, colorless solution. This lot was loaded upon a8 x 28 cm
preparative Chiralpak AD chromatographic column that was pre-equllibrated with
60% 3A ethanol/40% heptane Eluent flow was 300 mL/min and detection
wavelength was 240 nm. The first elutmg substance was (+)-[2-ﬂuoro-2—(4—
lodophenyl)propyl][(methylethyl)sulfonyl]amnne, [o)o = +18.5 (e=1 08 MeOH),
and the subsequent elutmg substance was (-)-[2-flucro-2-(4-
lodophenyl)propyl][(methylethyl)su|fonyl]amme [olp =-23.5 (c=1 02 MeOH).
The above procedure was repeated tw:ce in an analogous manner with [2-f|uoro-
2- (4-|odeph_enyl)propyl][(methylethyl)sulfonyl]amlne (second run, 3.0 g dissolved
in 50 mL 3A ethanolheptane, 3:2 and a third run, 2.0 g dissolved in 0.8 g
dissolved in 40 mL 3A ethanolheptane, 3:2). Thus, in three runs, a total of 5.8 g
of [2-fluoro-2-(4-iodophenyl)propyl][(methylethylsuifonyllamine was resolved into
its component enantiomers in the following yields after concentration (in vacuo)
of fractions: , _ ) _
(+)-[2—ﬂuorb—2-(4-iodophenyl)propyl]_[(methyle_thy_l)sulfonyl]am_ine (2.38 g, 41.0%);
(-)-[2-fiuoro-2-(4—iodephenyl)prob'yl]_[(methylethyl)sulfonw]ami_ne (1.2 g, 20.7%).

Analysis condmons 0 46 x 35 cm Chlralpak AD 60% ethanol (5% methanol)l40%
Heptane; Flow: 1.0 mUmm detection wavelength 240 nm.

For (+)- [2-ﬂuoro-2—(4-|odophenyl)propyl][(methylethyl)suIfonyl]amme Ri=54
min, MS (ES+) 384 (M-1).

'H NMR (CDCls, 300 MHz): 8 7.73 (d, 2H, J=8.1), 7.09 (d, 2H, J=8.4), 4.27 (t, 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 C12H7FINO.S:

Theory: C 37.41, H 4.45, N 3.64.

Found: C 37.54, H 4.43, N 3.64.

For (-)-[2-fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyllamine: R 10.1
min. MS (ES+) 384 (M-1).

'H NMR spectrum identical to that of (+)-[2-ﬂuoro-2-(4- .
|odophenyl)propyl][(methylethyl)sulfonyl]amme

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-phen l henyl)propylii{methyviethvl)sulfonyllamine.

HC F
Y Ty
il

Scheme VI, Step A”: Into a 10 mL singie neck flask was placed [2-fluoro-2-
_(4-iodophenyl)propyll[(methylethyl)sulfonyllamine (113 mg, 0.29 mmol, prepared in
example 1), 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
for 18 hours. The reaction was then cooled to room temperature and poured into
H20. The mixture was extracted with EtOAc and the organic layer was washed
twice with HzO, dried over anhydrous NazSO,, filtered, and concentrated under
reduced vacuum. The resulting semi-solid was purified via radial chromatography
(Chromatotron, Harrison Research Inc., 840 Moana Court, Palo Alto CA 94306)
using a 2000 micron rotor (silica gel) and eluting with a solvent of Hexane/EtOAc
4:1 to provide the title compound (33 mg, 34%) as a slowly crystallizing tan oil. lon
spray M.S. 335 (M*+1).

~ Analysis for CygH22NO2S:
Theory: C,64.45 H,6.61 N, 4.18
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--
methylethyl)sulfonyilamino)ethyl)phenyllbenzenecarbonitrile.

CH,

Preparation of 4-cyanobenzene boronic acid.
/@/B‘OH
. NC™ ™
A solution of 4—brom0benzoriitrile (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
10 - 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 temperéture to -72°C. The reaction mixture was
15 recooled 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 HCI to pH
2.2, and was diluted with CH2Cl; (200 mL). The aqueous layer was separated
and the organic layer was washed with brine (2 x 200 mL.), dried over anhydrous
MgSO0,, filtered, and the solvent removed under reduced pressure to a paie
20 yellow solid. This solid was additionally purified by dissolution in 1N NaOH and
extraction into CHzCL / THF (1:1, 2 x 200 mL). The aqueous phase was acidified
with 4N HCI 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 ether (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 (dg-
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-hvdroxy-1-methyl-2-
methvlethvl)sulfonyllamino}ethyl)phenvilbenzenecarbonitrile.

H.C OH
3 H9 CH,

N-§—(
O O CH,
NC” O

Scheme VI, Step A: Into a 50 mL single neck flask was placed 2-hydroxy-2-
(4-iodophenyl)propyl][(methylethyl)sulfonyljamine (350 mg, 0.90 mmol, intermediate
prepared in example 1), 4-cyanobenzene boronic acid (206 mg, 1.40 mmol),
potassium carbonate (193 mg, 1.40 mmol), and tetrakis(iriphenyl
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 1o
room temperature and poured into H20. The reaction mixture was extracted with
EtOAc and the organic layer was separated and washed twice with H2O, dried over
anhydrous Na,SQ,, filtered, and concentrated under reduced vacuum. The
resulting semi-solid was purified via radial chromatography (Chromatotron) using a
4000 micron rotor (silica gel) and eluting with a soivent of Hexane/EtOAc 3:1 to
provide the intermediate title compound (265 mg, 82%) as a solid. lon spray M.S.
357 (M*-1).

Analysis for C19H22N20333 )
Theory: C,63.66 H,6.18 N,7.81
Found: C,6326 H,6.49 N,7.67

Preparation of final title cpmggund. |
Scheme VI, Step B: Into a 25 mL single neck flask, a solution of 4-[4-(1-

hydroxy-1-methyl-2-{[(methylethyl)sulfonyl]Jamino}ethyl)phenyl]benzenecarbonitrile
(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 CH;Cl, 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 H.O, dried over anhydrous NazSQ,, filtered,
and concentrated under reduced vacuum to provide the crude title 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 solid. m.p. 123°-126°C lon spray M.S.
359 (M*-1).

AnaIyS|s for C19H21 NzOzSF
Theory: C,6331 H,587 N,7.77
Found: C,62.72 H,576 N,7.72

_ Example 4

| Pre aratuon of 4-[4- 1-f|uoro-1 -meth |-2-

methvieth Isulfon lamrno ethyl)phenyllbenzoic acrd

HC, . F O CH,

_ Scheme VI Step A" Into a 50 mL smgle neck flask [2-f|uoro-2-(4-
|odopheny|)propyl][(methylethyl)sulfonyl]amnne (300 mg, 0.78 mmol, prepared in
example 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 HzO. The desired product was extracted with
ethyl acetate and the organic Iayer was separated washed twice with HZO, dried
over K.CO3, and concentrated under reduoed vacuum to yield the crude material

| (350 mg) as a tan solrd The crude materlal was punfled via silica gel

chromatography employing the Chromatotron usmg 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-Fluoro-1-methyl-2- _
{[(methylethyl)sulfonyl Jamino}ethyl)phenyllbenzoic acid (enantiomer 1).

(+)}-{2-Fluoro-2-(4-iodophenylpropyl][(methylethyl)sulfonyljamine (1.00 g,
2.6 mmol, prepared in example 1a), 4-carboxybenzene boronic acid (627 mg, 3.8
mmol), potassium carbonate (520 mg, 3.8 mmol), tetrakis(triphenyl
phosphine)palladium(0) (206 mg, 0.2 mmol) and dioxane/water (112 mL, 3:1)
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 MgSO,, filtered, and concentrated under reduced pressure to yield
1.43 g as a dark oil. This material was purified via silica gel chromatography
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 (355 mg,
36%) as a tan solid. lon spray M.S. 378.3 (M*-1).

Example 4b
Preparation of 4-{4-(1-Fluoro-1-methyl-2-
{[(methyiethyi)sulfonyllamino}ethvi)phenvilbenzoic acid (enantiomer 2).

(-)-2-Fluoro-2-(4-iodophenyl)propyl][(methylethyl)sulfonyllamine (1 .00 g,
2.6 mmol, prepared in exémpie 1a), 4-carboxybenzene boronic acid (485 mg, 2.9
rhmol), Na.CO«/H.0 (4.4 mL, excess), tetrakis(triphenyl phosphine)palladium(0)
(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 cooled to room
temperature and poured into 1N HCl and the desired product was extracted with
ethyl acetate. The organic layer was dried over MgSQ.,, filtered, and
concentrated under reduced pressure to yield 871 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 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: C1gH2sNO4S F- HoO
Theory: C 57.41, H6.09, N 3.52.
Found : C57.20, H5.82, N 3.52.

_ ‘Example §
Preparation of {2]4-(3-aminophenvl)phenyi}-2-

fluoropropyl}(meth Ieih Dsulfonvilamine.
HC F

- Scheme VI, Step A”: Into a _50 mL single neck flask [2-fluoro-2-(4-

iodophenyl)propyl][(me_th_yle_thyl)suIfbnyl]amine (20(_) mg, 0.53 mmol, prepared in

| exarriple 1), 3—aminobenzen_e boronic acid' (188 mg 0.76 mmol), potassium
carbonate (104 mg, 0.76 mmol) and tetrakis(triphenyl phoéphine)palladium(O) (41
mg, 0.036 mmol) were combined in dioxane/water (20 mL, 3:1). The mixture was
heated at 100 °C under stirring for.18 ho_urs. The reaction was cooled to room
temperature and poured into H.O. The déSired__pr_oduct was extracted with ethyl
acetate and the organic Iayér was sgparategi. and washed twice with H2O, dried
oover K2CO3, and concentrated under reducéd vacuum to yield the crude material
(276 mg) as a dark oil. The resuiting oil was purified via silica gel
chrométography émploying the-Chrohato_tr__oh QSing 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: Cyg Has N2 Oz S F:
Theory: C, 61.69 H, 6.62 N, 7.99 ‘
Found: C, 61.53 H, 6.55 N, 8.13
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Example 6
Preparation of [2-fluoro-2-(4-{3- : .
methvisulfonyhaminolphenyliphenvl)propvlll(methyiethysulfonvilamine.

HSC F H (l? CH3
R

-5~
O O CH,
®

rI\IH
O=?=0

A 50 mL flask fitted with a stirrer and thermometer was Charged with DBU
(67 mg, 1.1 eq), {2-[4-(3-aminophenyl)phenyl}-2-
fluoropropyl}{(methylethyl)sulfonyllamine (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 chioride (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 orgahic layer
was washed once with H;O, dried over anhydrous Na,SO,, filtered, and
concentrated under reduced 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 Methylene 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 Cig Has N2 04 S F:
Theory: C,53.25 H, 588 N, 6.54
Found: C,5356 H, 6.11 N,5.29
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- Example 6a
Preparation of [2-Fluoro-2-(4-{3- - -

methylisulfonyljaminoljphen heﬁ Dpropvili(methylethyl)sulfonyllamine

(enantiomer 1).
(+)2- Fluoro_-2-(4-iodopheny_l)propyl][(methylethyl)sulfonyl]amine (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(triphenyl
phosphine)palladium(0) (75 mg, 0.06 mmol) and dioxane/water (36 mL, 3:1) were
mixed together in a 100'mL Singie ne_ck flask and stirred at 80°C for4 hours.
The reaction was cooled to room temperature and 'pour'ed into H20 and the
desnred product was extracted with ethyl acetate. The organic layer was
backwashed once with HzO, dried over choa, flltered and concentrated under
reduced pressure to yield 191 mg as a viscous oil. Thts matenal was purified via

_ s:hca gel chromatography employmg the chromatotron and usmg a 2000 micron -

rotor while eluting with a solvent of hexanelethyl acetate 1:1 to yield the title
compound (86 mg, 26%) as a white solid. lon spray M.S. 427.1 (M*-1).

Calculated for: C19H25N20432__F-_H2_0 :
Theory: C51.08, H6.09, N6.27.
Found : C51.29, H5.63, N 6.29..
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S  Exarfiple 6b
Preparation of [2-Fluoro-2-(4-{3- . o
methvisulfonyllaminolphenviiphenyl)propvll[(methylethvl)sulfonyilamine

(enantiomer 2).
(-)-[2-Fluoro-2-(4-iodophenyl)propylj[(methylethyl)sulfonylJamine (493 mg,

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

| 0
</ >—B\ |
o}
oeS,NH |
o

" (385 mg, 1.30 mmol), 2.0 M Na;CO4«/H-0 (2.2 mL, excess), tetrakis(triphenyl

phosphine)palladium(0) (100 mg, 0.09 mmol) 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 HzO and
the desired product was extracted with ethyl acetate. The organic layer was
backwashed once with H,0, dried over K,COs, filtered, and concentrated under
reduced pressure 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 hexane/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: CygH2sN204S2 F- H20:
Theory: C51.08, H6.09, N 6.27.
Found: C51.29, H5.63, N 6.29.

Example 7
Preparation of [2-fluoro-2-(4-(3- -
thienylphenyl)propylii(methviethyl}sulfonvilamine.

HC F .. O cH
-4
c

f
0O

3

o0

H

3
Y
Scheme VI, Step A’: Into a 50 mL single neck [2-fluoro-2-(4-
iodophenyl)propylji(methylethyl)sulfonyljamine (150 mg, 0.39 mmol, prepared in
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example 1), th'iophene —3-benzene boronic acid (74 mg, 0.56 mmol), potassium
carbonate (80 mg, 0.56 mmol) and tetrakis(_tr_iphel_iyl phosphine)palladium(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 H,0, dried
over K2COg, and concentrated under reduced vacuum to 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: C1gH20NO2S2F:
Theory: C, 56.28 H, 580 N, 4.10
Found: C, 56.24 H, 5.86 N, 3.79.

Example 8

- Preparation of [2-fluorb—2-[4-('3- -
ridy)phenvi)propylli(methvlethyl)sulfonyllamine.
_ o e
:HSC n g_(CH3
i
O CH,

Scheme VI, Step A’: [2-fluoro-2-(4-
iodophenyl)propyu[(methylethyl)SUIfonyl]amine (200 mg, 0.52 mmol, prepared in
example 1), pyridyl boronic acid (93 mg, 0.76 mmbl), potassium carbonate (104
mg, 0.76 mmol), tetrakis(triphenyl phosphine)palladium(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 moming, the reaction was cooled to
room temperature and poured into H20, and the desired product was extracted
with ethyl acetate. The organic layer was backwashed once with H20O, dried over
KzCO,, filtered, 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/ethyl 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 C17H2yN20O-SF:
Theory: C 60.69, H6.29, N 8.33.
Found: C60.86, H6.17, N 7.99.

Example 9
Preparation of 2-{4-J4-(1-fluoro-1-methyl-2-

methviethyl)sulfonvyilaminolethvl)phenvliphenyllethanenitrile.

Scheme VI, step A': [2-fluoro-2-(4-
iodophenyl)propyI][(methylethyI)sulfonyl]amine (500 mg, 1.3 mmol, prepared in
example 1), 4-phenylacetonitrile boronic acid (193 mg, 1.4 mmol), potassium
carbonate (193 mg, 1.4 mmol), 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 H20O and the desired product was
extracted with ethyl acetate. The organic layer was backwashed once with H,0,

- dried over K>COs, and concentrated under reduced pressure to yield a viscous

oil. This material was burified 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 titie compound (143 mg, 30%) as a yeilow
solid. Material was recrystallized from ethyl acetate-hexane 1:1. M.P. 155°-
157°C. lon spray M.S. 373 (M* - 1).

Calculated for CooH23N20,SF: :
Theory: C 64.15, H6.19, N 7.48.
Found : C 63.91, H 5.96, N 7.37.
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Example 10

Pregarat:on of 4-J4-( 1-ﬂuoro- -methyl-2-
methylethyl)sulfonyllaming}ethyliphen lbenzaldeh e.

HO F

Preparation of 4-[4-(1-hydroxy-1-methyl-2-
methylethyl)sulfonyllaminolethyl .hen benzaldehyde.

Scheme VI step A: [2- hydroxy-2-(4-
iodophenyl)propyl][(methylethyl)sulfonyllamine (1.05 g, 2.7 mmol, intermediate

prepared in example 1), 4-formylph,enyl 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 90°C over night.
In the morning, the reaction was cooled to room temperature and poured into
Hz0 and the desired product was extracted with ethyl acetate. The organic layer
was backwashed once with H;0O, dried over KxCOs, and concentrated under
reduced pressure to 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 yield the title
compound as a pale yellow solid. This material was recrystallized from ethyl
acetate-hexane 1:1 {o yield the intermediate title compound (519 mg) as a solid.
lon spray M.S. 360 (M* - 1).
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- Calculated for C1gH23NO,4S:

Theory. C63.13, H6.41, N 3.87.
Found: C62.94, 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)sulfonyl]amino}ethyl)phenyl]benzaldehyde (519 mg) in CH.Cl, (256
mlL) was added dropwise to 0.19 mL DAST in CH,CL2 (35 mL) while stirring at -
78°C under a nitrogen atmosphere. Reaction was allowed to warm to room
temperature and diluted with CHxCl» (75 mL). This organic layer was washed
with H20, dried over Na,SQ;, filtered, and concentrated under reduced vacuum
to yield an oil. This two spot'materiall 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 titte compound (0.337 g,
66%, bottom spot) as a white solid. lon spray M.S. 362 (M* - 1).

Calculated for C1g Hs NO3 S F:
Theory: C62.79, H6.10, N 3.85.
Found: C65.22, H6.13, N 3.2_1.

_ _ - Example 11
Preparation of {4-]4-(1-fluoro-1-methy|-2- :
methylethyl)sulfonyllamino}ethvl)phenyllphenyl}-N-methylcarboxamide.

HC F , @ cH
N-§
e
_N

. o
~ 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)phenyllbenzoic acid (150 mg, 0.40 mmol,
prepared in example 4) in CHzCl> (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 tho mixture was
stirred overnight. In the morning, the solution was concentrated under reduced
vacuum and the resultmg oil was taken into CHgCla and the organic layer was
washed once with HzO, dried over K2COs, and concentrated under reduced
vacuum to yield 159 mg as a seml—solld Thls matenal was purified via silica gel
chromatography employmg the Chromatotron and usmg a 2000 micron rotor
while eluting with a solvent of methylene chlonde/ethyl acetate 1:1 10 yield the
title compound (51 mg, 2%) asa white solld lon spray M.S. 393.1 (M* + 1).
Calculated for CzoHasN202SF:

Theory: C61.21, H6.42, N7.14.

Found : C59.92, H 5.86, N 6.84.

Examgle 1 1a

Pregaratlon of {4-[4-(1-Fluoro-1-methyl-2-

{[(methylethyl)sulfonyl|ammo}ethyl)Qhenyl]ghenvl} N-methvlcarboxamlde
(enantiomer 1).

Into a 50 mL single neck flask, 1 mL oxalyl chioride was added syringe
wise to (+)-4-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amnno}ethyl)phenyl]benzonc acid (300 mg, 0.79 mmol,

‘prepared in example 1a) in CH, Cl (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 _con:centrated 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 température and the mixture was
stirred overnight. In the moming, 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 yield 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 chloride/ethyl acetate
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1:1 to yield the title 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: C59.82, H6.52, N 6.98.
Found : C59.69, H6.29, N6.81.

Example 11b

Preparation of {4-[4-(1-Fluoro-1-methyl-2-

{[(methylethyl)sulfonyl]amino}ethyl)Qhenyl]Qheny!}-N-methylcarboxamide
(enantiomer 2).

Into a 50 mL single neck flask, 1 mL oxalyl chioride was added syringe
wise to (-)-4-[4-(1-fluoro-1-methyl-2-

- {[(methylethyl)sulfonyllamino}ethyl)phenyllbenzoic acid (300 mg, 0.79 mmol,

prepared in example 1a) in methylene chloride (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 resulting oil was taken into methylene chloride and the
organic layer was washed once with Hz0O, dried over K.COs;, filtered, 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. lon spray M.S. 391.4 (M* - 1).

Calculated for C2oH2sN202SF-1/2 H20:
Theory: C 59.82, H 6.52, N 6.98.
Found : C 59.78, H 6.53, N 6.89.
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: : -Example 12
Preparation of {4-[4- -fluoro-1-meth -2-

methylethyl)sulfonyllamino}ethyl)phenvilphenyl}-N.N-dimethylcarboxamide.
HC- F . O cH

into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{[{(methylethyl)sulfonyljamino}ethyl)phenyl]benzoic acid (150 mg, 0.40 mmél,
prepared in example 4) in CHz2Clz (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 THF (10 mL) and added dropwise to a stirring solution
of 40% dimethylamine in water (5mL) 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 CHxCl, and the organic layer was
washed once with H20, dried over K2COj3, and concentrated under reduced
vacuum to yiéld 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/ethyl acetate 1:1 to yield the
titte compound (97 mg, 60%) as a viscous oil. lon spray M.S. 407.4 (M* + 1).

Calculated for C21HzN2O3SF:
Theory: C 62.05, H 6.70, N 6.89.
Found : C61.32, H 6.69, N 6.85.
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' - Example 13
reparation of N-ethvi{4-[4-(1-fluoro-1-methyl-2-

methylethyl)sulfonyllaminolethyl)phenvllphenvllcarboxamide.

HC. F

ZT

Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)phenyllbenzoic acid (140 mg, 0.37 mmol,
prepared in example 4) in CH2Clz (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 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
sﬁfred overnight. In the morhing, the solution was concentrated under reduced
vacuum and the reSuIting oil was taken into CH,Cl, and the organic layer was
washed once with Hz0, dried over K2COs, 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
while eluting with a solvent of methylene chloride/ethyl acetate 1:1 to yield the
titte compound (127 mg, 85%) 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- -~ _
| : methylethyl)suifonyllamino}ethyl)phenvilphenyl pyrrolidinyl ketone.

NG F 08 o
-
Cr :

5 Into a 50 mL single neck flask, 1 mL oxalyl chloride was added syringe
wise to 4-[4-(1-fluoro-1 -metnyl-z- |
{[(methylethyl)sulfonyl]amlno}ethyl)phenyl]benzmc acid (200 mg, 0.53 mmol
prepared in example 4)i in CH2Cl> (15 mL) while stirring under nitrogen at room
temperature Immedrately, 1 drop of DMF was added by pipette initiating a

10 foaming of the mixture. The r_eactron was stirred one hour at this temperature
~ and then concentrated under reduced vacuum to yield a white sem'i-soli_d. This
material was placed into THF (10 mL) and added dro_pwise toa etirring solution
of 94 mg pyrolline in THF (1'0mL) at room temperature and the mixture was
stirred ovemlght In the morning, the solution was concentrated under reduced

15 vacuum. and the resulting oil was taken into CH2012 and the orgamc layer was
washed once with H20, dried over K.COs, and concentrated under reduced
vacuum to yield 271 mg as an oil. “This material was purified via sr_ltca gel
chrcm_at,ography employing the Chromatotron_an_d_ using a 4000 micron rotor
while eluting with a solvent of hexane/ethyl acetate 7:3 to yield the title

| : 20 compound (141 mg, 62%) as a viscous oil. lon spray M.S. 433.3 (M* + 1).

Calculated for CogHagNOsSF:
Theory: C 63.86, 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-fluoro-1-methyl-2-

methyviethyl)sulfonyllamino}ethvl)phenvilphenyllacetamide.

\n,NH
9]

Into a 100 mL single-neck flask, 49 mg of acetyl chioride was added
dropwise to 200 mg of {2-[4-(3-aminophenyl)phenyl]-2-
fluoropropyl}{(methylethyl)sulfonylJamine (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 for2 h. The
mixture was then poured into H>O and the desired prbduct was extracted into
ethyl acetate. The organic Iayer was backwashed once with H20, dried over
K2COQOs, 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: CoHasN20O3SF:
Theory: C 61.20, H6.42, N 7.13.
Found: C60.28, H6.40, N 6.76.
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Examgle 16
Preparation of N-{3-[4- 1-ﬂuoro—1-meth |-2-

methytethyl)sulfonyllamino}ethvl)phenyllphenyllpro anamlde

Into a 100 mL single-neck flask, 58 mg of propyny! chioride was added
 dropwise to 200 mg of {2-{4-(3-aminophenyl)phenyl]-2--
fluoropropyi}[(methylethyl)sulfonyllamine (prepared in exarhple 5)-and 63 mg of
triethylamihe in THF (25 mL) while stirrin_g 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 H>0 and the desired product was extracted into
ethyl acetate. The organic layer was backwashed once with H2O, dried over
KzCOs, and concentrated under reduced vacuum to yield 256 mg as a foam.
This material was purified via silica gel chromatography employing the -
15 Chromatotron, using a 4000 micron rofor 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: Ca1Ha7N20sSF —1/2H,0:
Theory: C60.69, H6.79, N 6.74.
20 Found: C60.95 H6.49, N6.77.
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Example 17
Preparation of N-{3-[4-(1-fluoro-1-methvi-2- |

methylethyl)sulfonvilaminolethyliphenyliphenyllbutanamide.

HC F H Q H,
N—

C
L
® T o,
®

\/\n/NH
O

Into a 100 mL single-neck flask, 71 mg of butyryl chloride was added
dropwise to 200 mg {2-[4-(3-aminophenyl)phenyi}-2- '
fluoropropyl}i(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 H2O and the desired product was extracted into
ethyl acetate. The organic layer was backwashed once with H-O, dried over
- K2COs, and concentrated under reduced' vacuum to yield 211 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 the title compound (130 mg, 54%) as a white foam. lon spray M.S.
419.2 (M*-1). '

Calculated for: ngHagNanSF!
Theory: C 62.83, H 6.95, N 6.66.
Found: C 6249, H6.84, N6.60.
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~ Example 18

NH

HN
.
: 5 Into a 10.0¢s_ingle neck_flask, 0.1 mLof TFA in toluene (5 mL) was added
1 dropwise to 200 mg {2-[4-(3-aminophenyl)phenyl}-2-
| fluoropropyl}[(methylethyl)sulfonyllamine (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.0, dried over KzCOs, and concentrated under reduced vacuum to yield 168 mg -
15 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 1:9 to yield the title compound (77 mg, 34%) as a yellow
foam. lon spray M.S. 392.2 (M*-1).

Calculated for; CigH24N303SF-H20:
20 Theory: C5545, H6.37, N 10.21.
Found: C556.82, H6.02, N 9.91.
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' - Example 19
Preparation of N-{4-(1-fluoro-1-methyl-2-

methvlethyl)sulfonyllaminolethyl)phenvilbenzamide.

E
HSC H c") CH3
N-5~
O CH,

Preparation of [2-hvdroxy-2-(4-nitrophenyl)propvil[(methylethyl)sulfonvilamine.

H,C OH (I? CH
1-C

o

3

(IJ

H,
O,N

in 2 500 mL, 3 neck flask fitted with a stirrer and thermometer, 2.98 g. of
propanesulfonyl chloride was added drdpwise to 3.92 g. of 2-hydroxy-2-(4-
nitrophenyl)propylamine and 3.19 g. of DBU in CH2Cl, (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 CH.Cl, (100 mL) and the organic layer was washed two times
with H2O, dried over Na,SO,, and concentrated under reduced vacuum to yield a
viscous oil. This material was purified via silica gel chromatography employing
the Water's Prep 2000 and eluting with a solvent of hexane/ethyl acstate 1:1 to
yield the intermediate title compound (940 mg, 16%) as a viscous oll. lon spray
M.S. 302.1 (M* - 1).
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Preparation of [2-(4-aminophenyl)-2-hydroxypropylll (methylethyhsulfonyllamine.

N ISI .

O

H3
HN"

900 mg of [2-hydroxy-2-(4—nitrop_henyl)propyl][(methylethyl)sulfonyl]amine
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 a Celite® mat and the resulting filirate was concentrated under reduced
vacuum to 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
title compound (340 mg, 42%) as a tan solid. lon spray M.S. 271.4 (M* - 1).

Caiculated for C12H20N203S:
Theory: C52.92, H7.40, N 10.29 -
Found : 05326 H740 N 10.11

Pregaratlon of N-|4-( -hydroxy-1-methyl-2-
meth lathvl)sulfonyllaminoleth ! hen {lbenzamide.

H . .
| H c O H 9—<CH3
: 5=

0
v
H

Scheme XII, Step A: Into a 100 mL single-neck flask, 77 mg of benzoyl
chioride was added dropwise to 135 mg of [2-(4-aminophenyl)-2- |
hydroxypropylji(methylethyl)sulfonyljamine and 56 mg of triethylamine in THF (20
mL) while stirring under a nitrogen atmosphere at room temperature. The

H,

reaction was allowed to stir at this temperature for 2 h. The mixture was then
poured into H20 and the desired product was extracted into ethyl acetate. The
organic layer was backwashed once with H;0, dried over K2COs, 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 XIi, 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-
{l[(methylethyl)sulfonyllamino}ethyl)phenyllbenzamide 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
Iayer was washed with H20, dried over Na,SO,, and _concenfrated 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 6f hexane/ethyl acetate 1:110 yield the final title
compound (79 mg, 60%) as a white solid. Yield = 60%. lon spray M.S. 377.4
(M* - 1).

Calculated for Cyg HasN2OsSF :

Theory: C60.30, H6.13, N7.31.
Found: C60.20, H6.05, N 7.30.

Example 20 |
reparation of (3-cvanophenyl)-N-{4-(1-fluoro-1-methyl-2-
methylethyl)sulfonyllamino}ethvl)phenvllcarboxamide.

Nﬁ -

O CH,

CN
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HC,_OH

CN

Scheme X, Step A: Into a 100 mL smgle—neck ﬂask 91 mg of 3-
cyanobenzoyl chloride was added dropwnse to 135 mg of [2- (4-am|nophenyl)-2-

| hydroxypropyl][(methylethyl)sulfonyl]amme (prepared in example 19) and 56 mg

of triethylamine in THF (20 mL) while stirring under a nitrogen atmosphere at
room témper'ature The reaction was alloWed to stir at this temperatdre for2 h.
The mixture was then poured mto H20 and the desired product was extracted
into ethyl acetate. The 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
acetate to yield the intermediate title compound (131 mg, 66%) as an oil. fon
spray M.S. 400.1 (M*-1).

Calculated for: CaoH2aN3OsS:
Theory: C59.83, H5.77, N 10.47. .
Found : C61.33, H5.64, N 10.19.

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

thermometer, 110 mg of (3-cyanophenyl)-N-[4-(1-hydroxy-1-methyl-2-
{[{(methylethyl)sulfonyljamino}ethyl)phenyllcarboxamide in methylene chloride (5
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:SO4, 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 title
compound (62 mg, 62%) as a yellow solid. lon spray M.S. 402.2 (M* - 1).

Calculated for CooH2oN3O3SF :
Theory: C59.54, H5.49, N 10.41.
Found: C58.74 H5.29, N 10.03.

Example 21
Preparation of N-[4-(1-fluoro-1-methyl-2- '

methyleth lsulfon llaminolethyl)phenvil-4-pyridvicarboxamide.

Preparation of N-[4-(1-hydroxy-1-methy}-2-
methylethyl)sulfonyllamino}ethyl)phenyll-4-pyridylcarboxamide.

Nes
Scheme XII, 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-di_methylarhino pyridine (12.2 mg, DMAP), and 1-[3-
(dimethylamino)propyl}-3-ethylcarbodiimide HCI (298 mg, 1.6 mmol, DCC) were
mixed together with methylene chioride (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 H20, 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 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 fthe intermediate title compound (131 mg, 27%)
as an oil. lon spray M.S. 378.5 (M*+1).

Calculated for: C1gH23aN304S:
Theory: C57.27, H6.14, N 11.13.
Found : C57.75, H5.97, N 11.05.

Preparation of final title compound.

Scheme Xll, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and
thermometer, 80 mg of N—[4-(1 -hydroxy-1-methyl-2-
{[(methylethyl)sulfonyl]amlno}ethyl)phenyl]-4-pyndylcarboxam|de in methylene
chloride (5 mL) was added dropwise to 0.1 mL 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 H20, dried over NazSO,, 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 title compound
(32 mg, 40%) as a pale yellow solid. lon spray M.S. 380.4 (M* + 1).

Calculated for C1gHooN3OsSF-1/2 H,0 :
Theory: C55.56, H5.96, N 10.81.
Found: C55.40, H5.73, N 10.41.

Example 22
Preparation of N-[4-(1-fluoro-1-methyl-2-
methvlethyl)sulfonyljamino}ethyl)phenyli{4-[2-
methoxycarbonylamino)ethyliphenyllcarboxamide.

e
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Preparation of N-[2-(4-bromophenyl)ethylimethoxycarboxamide.

Br
0
H

Into a 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

NaoCO;s in acetone (20 mL) while stirring at room temperature under a nitrogen
atmosphere. The reaction was then stirred overnight at this temperature. In the
morning, the mixture was poured into H,O and the desired product was extracted
with ethyl acetate. This organic layer was washed with H,0, dried over Na,SO,,
and concentrated under reduced vacuum to yield the intermediate title compound
(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-
iodophenyl)propyl][(methylethyl)sulfonyllamine (prepared in example 1), 200 mg
of 4,4,5,5-tetramethyl-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
to room temperature and 3.40 mg of N-[2-(4-
bromophenyl)ethylJmethoxycarboxamide, 1.80 mL Na:SO«/H.0O, and an
additional 15 mg of PdClx(dppf) was added all portion wise and the mixture was
then heated to 80°C and stirred overnight. In the morning, 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
Na2SO,, 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 bottom spot provided the
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final titlie compound (55 mg, 17%) as a slowly crystaliizing oil. lon spray M.S.
435.3 (M*-1).

Calculated for: C2H2oN20,SF:
Theory: C 60.53, H6.70, N 6.42.
Found: C60.52, H6.77, N 6.06.

Preparation of [2-hydroxy-2-(4- o _
hydroxyphenyl)propylli(methvlethvl)sulfonyllamine.

Into a 50 mL-3 neck flask fitted with a stirrer and thermometer was placed
1.0 gm. Of [2-(4-_aminopheny|)-2-hydroxypropyl][(methylethyl)sulfonyl]amine
(prepared in example 19) and 4.06 gm of 48% HBF, in H2O (20 mL) at 0°C. The
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
température and the solution was taken to pH 12 with 1 N NaOH and the solution
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 Iayer was dried over
Na»S0,, 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 chrorhatography employing the
Chromatotron and using a 4000 micron rotor while eluting with a solvent of
methylene chloride/ethyl acetate 9:1. Collection of the bottom spot provided the
intermediate title compound (200 mg, 20%) as a slowly crystallizing oil. lon spray
M.S. 272.4 (M*-1). '

Preparation of (2-{4-[(3,5-difluorophenyl)methoxylphenyl}-2-
hydroxypropyDl{methviethyl)sulfonyljamine.

F

Scheme Xl, 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)sulfonyllamine in DMF (5 mL) was added
dropwise to 35 mg of NaH in DMF (20 mL) while stirring at room temperature
under a nitrogen atmosphere. After stirring at this temperature for 30 minutes,
153 mg of 3,5-difluocrobenzyl 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 H-O and the desired product was extracted with ethyl acetate. This
organic layer was washed with H.O, dried over K2COs, and concentrated under
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 heXanelethyl 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).

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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hydroxypropyt){(methylethyl)sulfonyllamine in methylene chioride (5 mL) was
added drobwise to 0.1 mL DAST in methylene chloride (5 mL) while stirring at —
78°C under a nitrogen atmosphere. The 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 NaSQ,, 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 hexaneleihyl acetate 1:1 to '_pro'vide the final title compound (45 mg,
63%) as an orange oil. lon spray M.S. 401.3 (M*).

' : Example 24
Preparation of {2-fluoro-2-{4-(4-{2- '

methvisulfony)aminolethvilphenyl)phenvlipropvili(methylethyl)sulfonyllamine.

F
1
O CH,
'0.
1]
|
(9]

Preparation of {2-hydroxy-2-4-(4-{2-
methyisulfonyllaminolethyliphenyl)phenyilpropyii{(methyiethyl)sulfonyllamine.

HC OH, © ~ CH,

Q
N
o
Scheme VI, Step A: [2-hydroxy-2-(4-

iodophenyl)propylj[(methylethyl)sulfonyl]amine (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 rrimdl), 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 moming, the reaction was cooled to room temperature and poured into
H»0 and the desired product was extracted with ethyl acetate. The organic layer
was backwashed once with H0, dried over K.COs, and concentrated under
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).

Calculated for Cz1H3oN205S5:
Theory: C 55.48, H6.65, N 6.16.
Found : C55.11, H6.48, N 6.04.

Preparation of final title compound.
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-
[(methylsulfonyl)amino]ethyl}phenyl)phenyl]propyl}(methylethyl)sulfonyljamine in
methylene chloride (5 mL) was added dropwise to 0.1 mL DAST in methylene
chioride (20 mL) while stirring at —78°C under a nitrogen atmosphere. The
reaction was allowed to warm to room temperature and diluted with methylene
chloride (50 mL). This organic layer was washed with H.O, dried over Na;SQO,,
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
the final title compound (228 mg, 56%) as an oil. lon spray M.S. 455 (M* - 1).

Calculated for CoyHgN2O,SoF:
Theory: C 55.24, H6.41, N6.13.
Found : C55.05, H6.41, N6.10.
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Preparation of (4-chiorophenyl)-N-[4-(1-hydroxy-1-methyi-2-
{I{methylethyl)sulfonyllamino}ethyl)phenylicarboxamide.

OH
H,C H (3 CH,
N—ﬁ—(
CH,

¢

Cr

Scheme XII Siep A: Into a 100 mL single-neck flask, 142 mg of 4-
chlorobenzoyl chloride was added dropwise to 200 mg of [2-(4~am|nophenyl)-2--
hydroxypropyl][(methylethyl)suIfonyl]amlne (prepared in example 19) and 83 mg
of triethylamine in THF (25 mL) while stirring under a nitrogen atmosphere at
room temperature. '_!'h_é_ rea_c’tion'was _alloWed to stir at this te_mperaturé for2 h.
The mixture was thén poured into H,O and the desired product was extracted
into ethyl acetate. The organic layer was backwashed once with H20 dried over
Kacoa, and concentrated under reduced vacuum to yield 31 0 mg as a white
solid. ThlS material was purlfied via recrystalllzatlon from hexane-ethyl acetate
1:1 to yield intermediate titte compound (165 mg, 54%) as a white solid. lon
spray M.S. 409.2 (M*-1).

Calculated for C19 Hzz N2 O4 S Cl:
Theory: C 55.53, H5.64, N 6.82.
Found: C 55.33, H5.47, N 6.75.

Preparation of final titte compound.
Scheme XlI, 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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{I(methylethyl)sulfonyllamino}ethyl)phenyljcarboxamide in CHxCl, (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 allowed to warm to room temperature and
diluted with CH.Cl> (25 mL). This organic layer was washed with H.O, dried over
NazSO,, and concentrated under reduced vacuum to yield 108 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 (90 mg, 87%) as a tan solid. lon spray M.S.
413.1 (M*).

Calculated for: CgH20N205SFCI-1/2 H20:
Theory: C 54.08, H5.49, N 6.64.
Found: C53.91, H5.28, N 6.75.

Example 26
Preparation of (6-chloro(3-pyridyl))-N-[4-(1-fluoro-1-methyl-2-

methylethylsulfonyllamino}ethvl)phenylicarboxamide.

| | n G cH
1] 3
ﬁ (

Preparation of (6-chloro(3-pyridyl))-N-{4-(1-hydroxy-1- ethyl-z-
methylethyl)sulfonyvllaminolethyl)phenvilcarboxamide.

HCOH(R
SO

Scheme Xil, Step A: Into a 100 mL single-neck flask, 142 mg of 6-
chloronicotinoyl chloride was added dropwise to 200 mg of [2-(4-aminophenyl)-2-
hydroxypropyl][(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 HO and the desired product was extracted

CH,
_<
c

H,
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~ into ethyl acetate. The organic layer was backwashed once with H,O, dried over

K2COg, 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.
4121 (M*1). '

Calculated for Cig Hoa N3 O4 S Cl:
Theory: C 52.49, H5.38, N 10.20.
Found: C51.94, H5.20, N 9.87.

Preparation of final title compound. _
Scheme XII, Step B: Into a 25-3n flask fitted with a stirrer and |

thermometer, 100 mg of (6-chloro(3-pyridyl))-N-[4-(1-hydroxy-1-methyl-2-
{[(methylethyl)sulfonyl]amino}ethyl)ph_enyl]carboxamide in CHzCl> (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 allowed to warm to room temperature and
diluted with CH.Cl, (25 mL). This organic layer was washed with H.O, dried over
NazS0,4, 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
M.S. 414.1 (M*). '

Calculated for: C1gH21NzO3SFCI:
Theory: C52.23, H5.11, N 10.15.
Found: C52.49, H5.26, N 9.75.

Example 27
Preparation of (4-cyanophenyl)-N-[4-(1-fluoro-1-methvi-2-

methylethyl}sulfonyl]lamino}ethvl)phenyllcarboxamide.

IZ .

NC
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Preparation of (4-cyanophenyl)-N-[4-{1-hydroxy-1-methyl-2-
methylethyl)sulfonvilaminolethyl)phenyllcarboxamide.

H,C OHH H,

N—.

n=0

'.o

]
O

_<C
CH,
N
NC™
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][(methylethyl)suifonyljamine (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.0, dried over
K2COs, 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
spray M.S. 400.2 (M*-1).

Calculated for Cap Hos N3 O, S :
Theory: C59.83, H5.77, N 10.46.
Found: C 59.00, H5.53, N 10.27.

' 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-cyanophenyl)—N-[4-(1-hydroxy-1 -methyl-2-
{I[{methylethyl)sulfonyiJamino}ethyl)phenyl]carboxamide in CHxClp (5 mL) was
added dropwise to 0.03 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
and diluted with CHCl (25 mL). This organic layer was washed with H,O, dried
over Na;SO,, and concentrated under reduced vacuum to yield 107 mgas a
yellow solid. This material was triturated in hexane/ethyl acetate 19:1 for % h
and then filtered to yield the final titte compound (65 mg, 65%) as a tan solid. lon
spray M.S. 404.1 (M*+1).
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Calculated for: CzoHzoN303SF-1/2 HL0:
Theory: C58.23, H5.62, N 10.18.
Found : C 58.36, H5.37, N 10.16.

- - Example 28
Preparation of ethoxy-N-[4-(1-fluoro-1-methvi-2-
methylethyl)sulfonyilaminole 'l_ en Iqarboxamide.
é,’__(cﬁ3
1]
O CH,

Preparation of ethoxy-N-{4-(1-hydroxy-1-methyl-2-
{I(methylethyl)suifonyllaminolethvlphenylicarboxamide.

HG, OH,

Scheme XlI, Step A: Into a 100 mL single-neck flask, 89 mg of ethyl
chioroformate was added dropwise to 200 mg of_[2-(4-aminophenyl)42-
hydroxypropyl][(methylethyl)sulfonyllamine (prepared in example 19) énd 83 mg
of tristhylamine 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 HO and the desired product was extracted
into ethyl acetaté. The organic layer was backwashed once with H20, dried over
K2COs, 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. lon spray M.S. 343.2 (M*-1)

Calculated for Cis Hos N2 Os S :
Theory: C 52.30, H7.02, N 8.13.
Found: C 52.01, H 6.98, N 7.95.
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Preparation of final title compound. :

Scheme Xll, Step B: Into a 25 mL, 3 neck flask fitted with a stirrer and
thermometer, 175 mg of ethoxy-N-[4-(1-hydroxy-1-methyl-2-
{I[(methylethyl)sulfonyljamino}ethyl)phenyljcarboxamide in CH.Cl. (5 mL) was
added dropwise to 0.04 mL DAST in CH2CL (10 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 H20, dried over. Na,SO,, 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 eiuting with a
solvent of hexane/ethyl acetate 7:3 to yield the final titte compound (101 mg,
57%) as a viscous oil. lon spray M.S. 345.1 (M*-1).

Calculated for: C15H23N204SF:
Theory: C52.01, H6.69, N 8.09.
Found: C 51.82, H6.64, N 8.22.

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

| methviethvl)sulfonyllamino}ethvi)phen Iis_oxazol-s- Icarboxamide.

O CH,
-5~
J)L@)Q 5 o

Preparation of N-[4-(1-hydroxy-1-methyl-2-
methylethyl)sulfonyllamino}ethyl)phenvilisoxazol-5-yicarboxamide.

OH
§~
O CH,
O N
Nl H

Scheme Xll, Step A: Into a 100 mL single-neck flask, 159 mg of
isoxazole-5-carbony! chloride was added dropwise to 300 mg of [2-(4-
aminophenyl)-2-hydroxypropyf][(methylethyl)sulfonyljamine (prepared in example
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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
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 Ha(), dried over K.COs, and concentrated under reduced vacuum to
yield 416 mg as a solid. This material was purified via recrystallization from ethy
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 Cg Hz1 N3 O5 S
Theory: C52.30, H5.76, N 11.43.
Found: C 52.25, H5.80, N 11.25.

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

thermometer, 200 mg of N-{4-(1-hydroxy-1-methyl-2-
{[(methylethyl)sulfonylJamino}ethyl)phenyllisoxazol-5-yicarboxamide in CHzClz (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 CH.Cl, (25 mL). This organic layer was washed
with H,0, dried over Na,SO,, and concentrated under reduced vacuum to yield
321 mg as an oil. Thié material was purified via silica gel chromatography
employing the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of hexane/ethyl acetate 1:1 to yield the final title compound (187 mg,
94%) as a semi-solid. lon spray M.S. 368.2 (M* 1).

Calculated for: CygHzoN3O4SF:
Theory: C52.02, H5.46, N 11.37.
Found: C51.70, H5.59, N 10.88.
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Example 30
Preparation of 4-(dimethylamino)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulf_onyl]amino}gthﬂ)Qneny!]butanamide.

F
AT

c
] 9 . —<CH
/N\/\)l\ﬁ _ _ ?

Preparation of 4-(dimethylamino)-N-{4-(1-hydroxy-1-methyl-2-
{l{methylethyl)sulfonyilamino}ethyl)phenyllbutanamide.

HC_OH

? CH
/“ll\/\/u\N © °
H
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 CH2Cl, (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 to
foam. The reaction was allowed to stir at this temperature for 1 h and was then
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-hydroxypropyiji(methylethyl)sulfonyllamine (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
mixture was concentrated under reduced vacuum and the resulting solid was
taken into ethyl acetate. The organic layer was backwashed once with HxO,
dried over K2COg3, 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
solvent of methanol/1% NH,OH to yield intermediate title compound (350 mg,
51%) as a viscous oil. lon spray M.S. 385 (M*).

H,

o=




10

15

20

25

WO 00/66546 PCT/US00/08734

-96-

Preparation of final title compound.

Scheme |, Step B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 335 mg of 4-(dimethylamino)-N-[4-(1 -hydroxy-1-methyl-2-
{I(methylethyl)sulfonyilamino}ethyl)phenylJbutanamide in CHzCl. (5 mL) was
added dropwise to 0.11 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 (25 mL). This organic layer was washed
with H,O, dried over Na,;SO4, and concentrated under reduced vacuum to yield
160 mg as an 0|l This matenal was purified vua slllca gel chromatography
employing the Chromatotron, using a 2000 micron rotor and eluting with a
solvent of methanol/1% NH.OH 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-

methyleth lsulfon lamlno eth I hen l-s-thlen lcarboxamlde.

F 0
]

@/m Q)“ 1o

Pregaratlon of N-[4-(1 hydroxy-1-methyl-2-

methyleth lsulfon flamino eth )phen I-3-th|en Icarboxamlde.

) HC OH "
__:e:—<
@*

Scheme XII, Step A: [2-(4~aminopheny|)-2—
hydroxypropyI][(methylethyI)sulfonyl]amine (300 m_g,' 1.1 mmol, 'prepared in
example 19), 3-thiophenacarboxylic acid (169 mg, 1.2 mmol), triethylamine (333
mg, 3.0 mmol), 4-dimethylaminopyridine (15 mg, DMAP), 13-
(dimethylamino)propyl}-3-ethylcarbodiimide-HCI (260 mg, 1.2 mmol) and
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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 H20, and the desired product was extracted with
ethyl acetate. The organic layer was backwashed once with H2O, dried over
K-COs, and concentrated under reduced vacuum to yield 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. lon spray
M.S. 381.1 (M*+1).

Calculated for: C17H22N204S3:
Theory: C53.38, H5.80, N7.32.
Found : C 53.29, H5.79, N 7.39.

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 N-[4-(1-hydroxy-1-methyl-2-
{{(methylethyl)sulfonyllamino}ethyl)phenyl]-3-thienylcarboxamide in CHzCl> (5
mL) was added dropwise to 0.03 mL DAST in CH;CL. (5 mL) while stirring at —
78°C under a nifrog_en atmosphere. The reaction was allowed to warm to room
temperature and diluted with CH.Clz (25 mL). This organic layer was washed
with H:0, dried over Na;SQ., 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: C17H21 NanSgFZ
Theory: C53.11, H5.51, N7.29.
Found: C52.93, H5.44, N7.15.
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S - _ ' Example 32
- Preparation of {2-fiuoro-2-[4- . . »
henyimethoxy)phenyilpropyl}{(methviethyl)sulfonyilamine.

HC F . O ¢cH

_ H 0 3
N-S—(

O CH,

Preparation of 1-amino-2-{4-(phenvimetho _hen llpro an-2-ol.

H,C_ OH
NH,

S

- Into a 100 mL single-neck flask, 50 mL of trimethyisilyl cyanide was added
dropwise to 26 g of 4’-benzy|oxa¢ei0phenone and 3.9 g of zinc iodide while -
stirring under a nitrogen .atmospheré at room temperature. The reaction was
allowed to stir at this temperature overnight. In the moming, the mixture was
diluted with methylene chloride (100'mL) and the organic layer was backwashed
once with sat. Na;HCO,, dried over MgSO,, and concentrated under reduced
vacuum to yield 23.25 0. 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 moming, 10 mL of con. hydrochloric acid
was added dropwise at room temperature and severe foaming was present. The
mixture was then concentrated under reduced vacuum. The resulting HCI salt
was fiberated while being stirred in 1N NaOH and the free amine was extracted
into ethyl acetate. This organic layer was washed with H,0, dried over Na,SO,,
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: .CqgH19NO52:
Theory: C 74.68, H 7.44, N 5.44.
Found: C74.20, H7.29, N5.44.

Preparation of {2-hydroxy-2-{4-

henvimethoxy)phenvilpropyll[(methylethyl)sulfonyllamine.

N=3

O CH,

S

Scheme 1, Step A: In a 1000 mL-3n flask 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)phenyi]propan-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 overnight at this temperature.
in the moming, reaction was concentrated under reduced vacuum. The resulting
oil was taken into _éthyl acetate and the organic layer was washed two tiines with
H20, dried over NazSO., 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: CigHosNO, S:
Theory: C62.79 H6.93, N 3.85.
Found: C62.85, H6.89, N 3.88.

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

“thermometer, 400 mg of {2-hydroxy-2-[4-

(phenyimethoxy)phenyljpropyl}[(methylethyl)sulfonyljamine 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 CHoCls (25 mL). This organic layer was washed with H:O, dried
over NazSO,, 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/ethy! 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 CygH24NO5SF:
Theory: C62.44, H6.62, N 3.83.
Found : C62.39, H6.58, N 3.92.

Preparation of 2-{{4-(1-fluoro-1-methyl-2- - :

methylethylisulfonvilaminolethviiphenoxyimethyltbenzenecarbonitrile.

CN

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

droxyphenyl)propylli{methylethysulfonyllamine.
- | H,C_ OH o

. . H
' N

==
O/I\O

HO
3.00 g of {2-hydroxy-2-[4- _

(phenylmethoxy)phenyljpropyl}{(methylethyl)sulfonyllamine (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 _wé_is filtered
through a Celite mat and the resulting filtrate was concentrated under reduced
vacuum to yield intermediate title co_mpound (2.48 g, 100%) as a foam. This
material slowly crystallized and was used without f\jrther purification. lon spray
M.S. 272.1 (M* - 1).

Calculated for C12H1gNO,S-1/2 H20:
Theory: C51.03, H7.14, N 4.96
Found : C51.20, H7.21, N4.71
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Preparation of 2-{[4-(1-hydroxy-1-methyl-2- _ '
methvlethyl)sulfonvilaminolethyvl)phenoxylmeth Ibenzenecarbonitrile.

Scheme X|, Step A: Into a 250 mL-3 neck flask fitted with a stirrer and
thermometer, 400 mg of [2-hydroxy-2-(4-
hydroxyphenyl)propyl][(methylethyl)sulfonyllamine 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 minutes,
290 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 Hx0, dried over K;COg3, and concentrated under
reduced vacuum to yield 612 mg of a brown 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 intermediate
title compound (161 mg, 28%) as a viscous oil. . lon spray M.S. 387.9 (M*-1).

Calculated for C2oH24N204S:
Theory: C61.84, H6.23, N 7.21
Found : C59.83, H5.65, N7.36

Preparation of final title compound.

- Scheme Xl, 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)sulfonyllJamino}ethyl)phenoxy]methyl}benzenecarbonitrile in CH.Cl»

- (5 mL) was added dropwise to 0.06 mL DAST in CH2CL> (5 mL) while stirring at —

78°C under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and diluted with CH2Cl, (25 mL). This organic layer was washed
with H20, dried over NazSO., and concentrated under reduced vacuum to yield
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157 mg asa yellow oil. This material was purified via silica gel chromatography
employing the Chfomatotron and using a 2000 micron rotor while eluting with a
solvent of hexane/ethyl acetate 9:1 to yield the final title compound (91 mg, 60%)
as a solid. lon spray M.S. 389.2 (M*-1).

5 Calculated for CaoHasN2OsSF: -
Theory: C61.52, H5.94, N7.17.
Found : C 61.16, H5.93, N7.14.'

Example 34
10 Preparation of |2-ﬂuqro42-(4-methpyphenyl)grogy'm(methylethyl)sulfonyl Jamine.

15  Into a 100 mL single-neck flask, 28.5 mL of trimethylsilyl cyanide was added

' dropwise to 10 g of 4-methoxyacetophenone and 2.28 g of zinc iodide while
stirring under a niti‘qgen atmosphere at room t'em;ierature.' 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

20 once with sat. Na;HCOs, dried over MgSO,, and ¢Ondentrated 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 tempe_rature under a nitrogen atmosphere, 70
mL of BHs-THF complex was added syringe wise and the reaction was stirred

- 25 ovemight. 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
ethyl acetate. This organic layer was washed with H20, dried over Na;SO,, and
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concentrated under reduced vacuum tc':i‘%ield 7.31 g;fﬁf & 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: Cy1oH1sNO2
Theory: C 66.27, H 8.34, N 7.73.
Found: C 64.46, H7.94, N 7.50.

Preparation of [2-hydroxy-2-(4-
methoxyohenylipropvili(methylethvl)sulfonyllamine.

OH
_ HSC H (3 CH,
5~
0 CH,
~o

Scheme |, Step A: In a 500 mL-3n flask fitted with a stirrer and
thermometer, 2.53'g. of propanesulfonyl chioride 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 atmosphers. 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 Na-SQO,, 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 titie 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]i(methylethyl)sulfonyljamine 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 to warm to room temperature
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‘and diluted with CHZCIQ {25 mL). This organic layer was washed with H20, dried

over NaxSO;, and concentrated under reduced vacuum to yield 1.07 g. asa
yellow 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 final title compound (851 mg, 85%}) as a
viscous oil. lon spray M.S. 288.1 (M*-1). '

Calculated for Cy3HoNOaSF:
Theory: C53.96, H 6.97, N 4.84.
Found: C53.16, H6.76, N 4.81.

Example 35

Preparation of {2-{4-(3.5-difluorophenvl)phenvi]-2-
fluoropropvyi}(methylethyl)sulfonyllamine.

HC, F |,

=n=0
PN

Preparation of:

O~

X3

Into a 500 mL single-neck flask fitted with a stirrer and thermometer, 10.0
g. of 4’-iodoacetophenone, 1.0 g. of PdClx(dppf), and 17 mL triethylamine were
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 tumed dark immediately. The reaction was then
heated at 85°C for 6 h. The mixture was then cooled to room temperature and
poured into H20 and the desired product was extracted with ether. This organic
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layer was washed with H.O, dried over MgSO,, and concentrated under reduced
vacuum to yield a white solid. This material was purified via silica gel
chromatography employing the Water's prep. 2000 and eluting with hexane/ethyl
acetate 19:1 to yield intermediate 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 siirring under a nitrogen atmosphere at room
temperature. The rea'ction' was then stirred overnight at this temperature. in the
morning the mixture was diluted with methylene chioride (25 mL) and the organic
layer was backwashed once with sat. NazHCOs3, dried over MgSQO,, 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 BHz-DMS complex was
added syringe wise and the reaction was refluxed for 4 hours. The reaction was
cooled to room temperature and 2 mL of con. hydrochloric acid was added
dropwise at room temperature and severe foaming 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, (910 mg, 72%) as a white powder as the HCI salt.
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Pregaraﬁon of:

O;uco

O\B

>§F6

in a 250 mL 3 neck flask fitted with a stirrer and thermometer, 1.05 g. of
propanesulfonyl chl'oride was addéd dropwise to 2.10 g. of the amine derivative
prepared directly above, and 2.14 g' of DBU in THF (60 mL) while stirring at 0°C
under a nitrogen atmosphere. The reaction was allowed to warm to room
temperature and stirred overnlght at this temperature. In the mornmg, reaction
was concentrated under reduced vacuum. The resulting oil was taken into ethyl
acetate and the organic Iayér was washed two timés_ with H20, dried over
NazSOq, and concentrated under reducéd vacuum to yield 600 mg as an oil.

‘This material was punfled via silica gel chromatography employing the

Chromatotron and using a 4000 micron rotor while eluting | with a solvant of
he_xane/ethyl _aceta_te 3:2 to yield mtermednat_e title compound, su_lfonyl derivative,
(250 mg, 10%) as an oil. lon spray M.S. 382.2 (M* - 1).

hydroxypropyl}i(methviethyl)sulfonyllamine.

HC, OH

The sulfonyl derivative prepared diréctly above(250 mg, 0.65 mmol), 1-
bromo-3,5-difluorobenzene (138 mg, 0.71 mmol), sodium 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 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 286 mg of a viscous
ail. 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)phenyl]-2-
hydroxypropyl}[(methylethyl)sulfonyljamine in CHzCl, (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 CH.Clz (25 mL). This organic layer was washed with H,O, dried over
NazSOq,, and concentrated under reduced vacuum to vield 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 to yield the final titlie compound (12 mg, 52%) as a
viscous oil. lon spray M.S. 370.2 (M*-1).

Example 36

Preparation of [(dimethylamino)sulfonyl][2-fluoro-2-{4-iodophenviipropyllamine.

I
reparation of [(dimethvlamino)sulfonvllf2-hydro ?2-_4-iodo henylpropvilamine.

HSC OH H Ol 'CH3
N-S-N
O CH,
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Scheme X, Step A: In a 500 mL-3 neck flask fitted with a stirrer and
thermometer, 358 mg of dimethyisulfamoy! chioride was added dropwise 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 H;O, dried over Na;SO,, 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: C;1Hy7N20sSI: -
Theory: C 34.39, H4.4_-6, N7.29. -
Found: C33.25, H4.24, N6.80.

Preparation of final itle compound. |
Scheme X, Step B: Into a 50 mL 3 neck flask fitted with a stirrer and

thermometer, 257 mg of [(dimethylamino)sulfonyl][2-hydroxy-2-(4-
iodophenyl)propyllamine in CHCl (1 0 mL) was added dropwise to 0.08 mL
DAST in CH;CL; (10 mL) while stirring at —78°C under a nitrogen atmosphere.
The reaction was aflowed to warm to room temperature and diluted with CH2C|2
(25 mL). This organic layer was washed with H20, dried over NazSO,, and
concentrated under reduced vacuum to yield 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 3:1 o
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: Cq1HigN20281:
Theory: C 34.21, H4.18, N7.25.
Found: C34.04, H4.41, N7.59.
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Example 37

Preparation of 4-J4-(2-{I(dimethylamino)sulfonyilamino}-1-fluoro-
isopropvl)phenyllbenzenecarbonitrile.

HC F o,

Preparation of 4-[4-(2-{[(dimethylamino)sulfonyllamino}-1-hydroxy-
isopropyl)phenvilbenzenecarbonitrile.

NC

Scheme VI, Step A: [(Dimethylamino)sulfonyl][2-hydroxy-2-(4-
iOdbphenyI)propyl]amine (384 mg, 1.0 mmol, prepared in example 36), 4-
cyanobenzene boronic acid (191 mg, 1.3 mmol), potassium carbonate (179 mg,
1.3 mmol), tetrakis(triphenyl phosphine)palladium{0) (58 mg, 0.05 mmol), and
didxane/water (60 mL, 3:1) were mixed together in a 100 mL single neck flask
and stirred at 70°C over night. In the moming, 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 H2O, dried over
K2COs, and concentrated under reduced pressure io 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 chloride/ethyl acetate 9:1 to yield intermediate title compound (255
mg, 71%, bottom spot) as a white solid. (FD) M.S. 359 (M*).

Calculated for: CygH21N303S- 14 H,0 :
Theory: C59.34, H5.77, N 11.54.
Found: C 58.89, H5.63, N 11.26.
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Preparation of final title compound. .

Scheme VI, Ste'p_ B: Into a 25 mL 3 neck flask fitted with a stirrer and
thermometer, 209 mg of 4-[4-(2-{[(dimethylamin'o)'sulfony'l]amino}-1-hydroxy-
isopropyl)phenyl]benzenecafbonit'rile in CHxClz (2 mL) was added dropwise to
0.07 mL DAST in CH.CL (3 mL) while stirring at —78°C under a nitrogen
atmosphere. The reaction was allowed to warm fo room temperature and diluted
with CHoClz (25 mL). This organic layer was washed with HzO, dried over
NazSO,, 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 3§

Preparation of {2-{4-(3-aminophenvl}phenyll-2-
fluoropropyi}(dimethylamino)sulfonyllamine.

HC F H O CH

[(Dimethylaminb)su!fonyl][24fluor042-(4-iodophenyl)propyl]ami'ne (386, 1.0
mmol, prepared in eXampIﬂe 36), 3-éminobehzeneborohic acid (201 mg, 1.3
mmol), potassium carbonate (179 mg, 1.3 mmol), tetrakis(triphenyl
phosphine)palladium(O) (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 feaction is cooled to foom temperature and poured into Hz0,
and the desired product is extracted with ethyl acetate. The organic layer is
backwashed once with H.O, dried over KoCOs; 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/ethyl
acetate eluent to provide the title compound.

Example 39
5  Preparation of [{dimethyviamino}sulfonvilf2-fluoro-2-(4-{3-

methyisulfonvilaminolphenyliphenvl)propyvilamine.

M
0=9=0

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

10 aminbphenyl)phenyl]éz-flubropropyl}[(dimethylamino)sulfohyl]amine (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 fno_rning, the reaction is
concentrated under reduced vacuum. The resuiting material is taken into ethyl

15 acetate and the organic layer is washed two times with H2O, dried over Na;SO,,
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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methvlethyl)sulfonyllamino}phenyliphenyiipropyllamine.

Oi%io

5  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-
aminophen‘yl)phenyI]-2-ﬂuoropropy_l}[(dimethylamino)squonyI]amine (prepared in
example 38) and 380 mg of DBU in THF (1 25 mL) while stirring at 0°C under a
nitrogen atmosphere. The reaction is allowed to warm to room_:temper_ature and -

10 then stirred overnight at thie temperature.' In the morning, the reaction is
concentrated under reduced vacuufn The resulting material is taken into ethyl
acetate and the orgamc layer is washed two times with H,0, dried over NazSOy,
filtered, and concentrated under reduced vacuum. This crude material is purified
via silica gel chromatography employmg the Chromatotron and using a 4000

15  micron rotor with hexane/ethyl acetate eluent to provide the title compound.

. _ S _ . Example 41
Preparation of 4-[4-(1-fluoro-1-methyl-2-
methvlethylsuifonyliaminolethyl)phenyllbenzenesulfonamide
HC F O CH,

H 1
N-8—
O CH,

20
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Preparation of 4-bromobenzenesulfonamide.

'HZN—%%—@—Br
o
4-Bromobenzenesulfonyl chioride (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 nitrbgen atmosphere. inthe
moming, 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-
methyiethyl)sulfonvilaminolethvl)phenvllbenzenesulfonamide.
OH
1]

O CH,

4-bromobenzenesulfonamide_ (236 mg, 1.0 mmol), the intermediate sulfonyl
derivative prepared in example 35 of structure:
' | OH o

O-p
|

>§(o

(575 mg, 1.5 mmol), sodium carbonate (1.2 mL of a 2.0 M solution, 1.5 mmol),
tetrakis(triphenyl phosphine)palladium(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 morning, the reaction is cooled to room temperature and poured
into H2O and the desired product is extracted with ethyl acetate. The organic
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layer is backwashed once with H>O, dried over K>CO3, filtered, 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 comgound
Scheme |, Step B: Intoa 50 mL 3 neck flask fitted with a stirrer and

thermometer, 412 mg of 4-[4-(1-hydroxy-1-methyl-2-
{[(methyIethyl)sulfonyl]ammo}eihyl)phenyl]benzenesulfonamlde in CHQCla (10
mL) is added dropwise to 0.14 mL DAST in CH:CL2 (10 mL) while stlrmg at—
78°C under a nitrogen atmosphere. “The reaction is allowed to warm to room
temperature and diluted with CH:Clz (25 mL). This organic layer is washed with
H2O, dried over Na;SO, 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..

Example 42

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

ethvil-biphenvl-4-vi}-ethyl)-isobu rami_de.

F
H3C H E-<CH3
{ C

O CH,

_?’ﬁ

Preparation of (4-Bromo-2-fluoro-phenyl)-acetonitrile

. Br
NC :

- 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 HO (150 mL) and extracted with EtOAc. The
organic layer was washed with brine, dried (MgSQ,), filtered, and concentrated in
vacuo to give the intermediate title compound as a brown oil (3.85 g, 96%).
Electrospray mass spectrum: M =213, M+2 =215

Preparation of 1-[4-(4.4.5 5-Tetramethyi-{1,3.2]dioxaborolan-2yl)phenyl-
gthanone. -

L3O

4-lodo acetophenone (10.00 g, 40.64 mrhol), PdClz(dppf).CH:Cl> (1.00 g,

- 1.22 mmol) dry dioxane (160 mL) and EtzN (17.0 mL, 121.96 mmol) were

combined in a dry flask which had been purged with N2 several times. Pinacol
borane (8.80 mL, 60.96 mmol) was added and the reaction mixture was heated

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

(250 mL) and extracted with H2O and washed with brine. The Diethyl ether was
dried (MgSO,), 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.

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 mi_xtdre was extracted with NaHCO;, H.0,
washed with brine, dried (MgSO0s,), filtered, and concentrated in vacuo to give the
intermediate tittie compound as a yellow oil 0.91g (65%).

HCI

NH,

Scheme Va, Step B: Borane dimethyl 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 (0.910 g, 2.64 mmol) in dry THF
(20.0mL) at ambient te_mperaturé. .After the initial exotherm, the reaction mixture
was heated and stirred at reflux for 4 h cooled to ambient temperature and

- quenched by a slow addition of concentrated HCI.. The reaction was diluted with

Diethyl ether and stirred for approximately 1 h. The resulting white precipitate
was collected by filtration and used in the next reaction.

Preparation of N-{2-Hydroxy-2-[4(4,4.5,6-tetramethyl-[1.3.2] dioxaboralan-2-
yl)gh_enyl]grggy [-2-groggnesulfonam|de

R s2as N1

Isopropy! 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-z-ol hydrochloride
(0.627 g, 2.0 mmol) in CHzCl» (20 mL) at 0°C. Triethylamine (0.505 g, 5.0 mmol)
is then added and the resulting mixture is stirred for 4 h at 0°C. The reaction
mixture is extracted with H2O, 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 prov_ide the intermediate title compound.
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Preparation of N-/2-(4'cyanomethyl-3-fluoro-biphenyi-dyi)-

(4-Bromo-2-fluoro-phenyl)-acetonitrile (0.255 g, 1.19 mmol),
PdClz(dppf).CH2Clz (.039 g, .048 mmol) and N-{2-hydroxy-2-[4(4,4,5,5-
tetramethyl-[1,3,2] dioxaboralan-2-yl)phenyl]propyl}-2-propanesulfonamide
(0.383g, 1.0 mmol) are mixed together in dry DMF (30 mL) under N, at ambient
temperature. To this stirred mixture is added 2M NaxCOj3 (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,0,
washed with brine, dried (MgSOy,), filtered, and the filtrate evaporated in vacuo.
Chromatography on silica gel eiuting with EtOAc/hexane gives the intermediate
title compound. |

propanesulfonamide.
H.N ' N—-S—

Borane dimethyl 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 reflux for 4h. The resulting 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-F uoro-4'-[1-hydroxy-1-methyl-2-(propane-2-

sulfonviamino)-eth I-b| hen -4 -eth |-lSObU ramlde

To N-2-[4-(4'-amino ethyl-3"-fluorophenyl)phenyi]2-hydroxy-propyl-2-
propanesulfonamide (0.104 g, 0.26 mmol) in dry CHzClz in a 12 mL vial is added
EtsN (81 pL, 0.50 mmol), and isobutyryl chloride (34 uL, 0.32 mmol) respectively.
The reaction vial is stirred overnight at ambient temperature. The resulting
mixture is diluted with CH.Cl,, washed successively with 1M HCI, saturated
NaHCO3, brine, dried (MgSQy,), filtered, and concentrated to give the intermediate
title compound. |

Preparation of final titlte compound.
Scheme I, Step B: To DAST (26uL, 0.20mmol) in CH.Cl(.3 mL) under N,

at -78° C is added dropwise N-('2—{3-ﬂuoro-4'-[1-hydroxy-1-methyl-z—(propane-z-
sulfonylamino)-ethyl}-biphenyl-dylj-ethyl)-isobutyramide (0.0928 g, 0.20 mmol) in
CH.Cl2 (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 dilutéd with CH.Cl, extracted with H20,
dried (NazS0,), filtered, and the filtrate is evaporated 1o dryness to give the title
cqmpouhd. ”

Examgle 43
regaratnon of N-(2-{3-Fluoro-4'-l1 -ﬂuoro-1-meth I-2-(pro ane-2-su|fon lammo -
ethyll-biphenyl-4-yl}-eth I-acetamlde
H,C. _F H
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Preparation of N-(2- 3;i5lijoro-4'i1 -hydroxy-1 -methyl-z'-'(g' ropane-2-
sulfonviamino)ethyl}-biphenyl-4vi}-ethyl)-acetamide.

H,C,_ OH g CH,

O CH,

O,
2N

To N-2-{4-(4'-Amino ethyl-3'-fluorophenyl)phenyl]2-hydroxy-propyl-2-
propanesulfonamide (0.104g, 0.26 mmol, intermediate prepared in example 42),
in dry CH.Cl» in a 12 mL vial is added Et;N (81 uL, 0.50 mmol) and acetyl |
chloride (23 uL, 0.32 mmol) respectively. The reaction vial is stirred overnight at
ambient temperature. The resulting mixture is diluted with CH.Cl,, washed
successively with 1M HCI, saturated NaHCO,, brine, dried (MgSQ.), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.

Scheme |, Step B: To DAST (26 pL, 0.20.mmol) in CHxCl»(0.3 mL) under
N, at-78° C is added dropwise N-(2-{3-fluoro-4'-[1-hydroxy-1-methyl-2-(propane-
2-sulfonylamino)ethyl}-biphenyl-4yl}-ethyl)-acetamide (.087 g. 0.20 mmol) in
CHxClx(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 CH.Cl,, extracted with H>0,
dried (NazS0O,), filtered, and the filtrate is evaporated to dryness to give the final
title compound.
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biphenyl-4-vilpropyl}-2-propane sulfonamide.
- HC F

hydroxy-propvi)-2-propanesulfonamide.

0O
i
S
I
O

N-2-{4-(4-Amino ethyl-3'-fluorophenyl)phenyi}2-hydroxy-propyl-2-
propanesulfonamide (0.104 g, 0.26 mmol,' prepared in examplé 42), EtsN (81 ul.,

N
H

0.50 mmol) and methane sulfonyl chioride (23 pL, 0.30 rrimol) are combined with
methylene chloride in a 12 mL vial. The reaction vial is stirred overnight at |
ambient temperature.' The'resultirig mixture is diluted with CH.Cl,, washed
successively with 1M HC|, saturated NaHCOj, brine, dried (MgSO,), filtered, and
concentrated to provide the intermediate title compound.

Preparation of final title compound.

Scheme |, Step B: To a solution of DAST (26 pL, 0.20 mmol) in CH.Cl.
(0.3 mL) under N; is added dropwise N-(2-{3'-fluoro-4'-[2-methanesulfonylamino)-
ethyl}-biphenyl}-2-hydroxy-propyl)-2-propanesulfonamide (0.094g, 0.20 mmol) in
CH.Cl, (1.0mL) at -78° C. 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 CH.Clg, extracted with
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H2O, dried (Na;SOy), f'iﬁlered, and the filtrate is evapo;éféd to dryness to give the
final title compound.

biphenvi-4-vlipropvi}-2-propane sulfonamide.

1}-2-hydroxy-pro

Sy

i
0 H

N-2-[4-(4'-Amino ethyl-3'-fluorophenyl)phenyl]2-hydroxy-propyl-2-
propanesulfonamide (0.104 g, 0.26 mmol, prepared in example 42), EtsN (81 pL,
0.50 mmol) and isopropy! sulfonyl chloride (34 uL, 0.30 mmol) are combined with
methylene chloride in a 12 mL vial. The reaction vial is stirred ovémight at
ambient temperature. The resulting mixture is diluted with CH.Cl,, washed
successively with 1M HCI, saturated NaHCOj, brine, dried (MgSOy), filtered, and
concentrated to provide the intermediate title compouhd.

Preparation of final title compound.
Scheme |, Step B: To a solution of DAST (26 uL., 0.20 mmo)) in CH.Cl,

(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 CHxCl; (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

CH.Cl, extracted with Hz0, dried (Na>S0,), filtered, and the filtrate is evaporated
to dryness to give the final titte compound.

Preparation of 5—Bfo o-oxindole.

Br
HN
- S o -
Oxindole (1.30 g, .010 mmol) was suspended in dry acetonitrile (22.0mL) under
N, and cooled to -10° C. To this stirred mixture was added recrystallized NBS
(2.00 g, 0.011 mol) porhonwnse The resultmg suspensnon was stirred at -10 to
10°C for 3 h. The preclpltated solid was collected by ftltratlon washed with H.O

and dried to give the mtermedlate title compound as an off white solid 1 759
(82%). Electrospray mass spectrum (M-1)=210, (M-1) =211
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Preparation of N-{ -chirog— -[4(2-0x0-2,.3- dih dro-j H-i'ndolo-s )-phenvil-
ropyl}- 2- propane sulfonamide.

H,C_ OH

To a stirred mixture of N-{2-hydroxy-2-[4(4,4,5,5-tetramethyl-[1,3,2]
dioxaboralan-2-yl)phenyllpropyl}-2-propanesulfonamide (0.383 g, 1.0.mmol,
intermediate prepared in example 42), PdClx(dppf). CH2Cl. (.033 g, .04 mmol)
and 5-bromo-oxindole (0.276 g, 1.3 mmol) in DMF (20 mL) under Nz is added 2M

-NapCOs (1.35 mL, 2.7 mmol) and the reaction mixture is heated and stirred under

N2 for 6 h. The reaction mixture is allowed to warm to ambient temperature and
poured into EtOAc (100 mL). The organic layer is washed with HO and brine,
dried (MgSQ,) filtered and the filtrate evaporated in vacuo. Chromatography on
silica gel with EtOAc/hexane gives the intermediate title compound.

Preparation of final title compound.

- Scheme |, Step B: To a stirred solution of DAST (26 ulL., 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
ice water bath and the reaction mixture allowed to warm to ambient temperature.
The reaction mixture is diluted with CH.Cl, extracted with Hz0, dried (NaSOy),
filtered, and the filtrate is evaporated to dryness to provide the final title
compound. '
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biphenyl-4-yl}-acetic acid eth Iester.

Preparation of 2-(4-Bromo-2-nitro-phenvl)-malonic acid diethyl ester.
. S .Br :

Diethyl 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 -1 0°C under
N.. The resulting mixture was stirred at -10 to 10°C for-1 h. To this mixture at 0°

- C was 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 Diethyl ether-1M HCI mixture.
The yellow Diethyl ether layer was dried (MgSOy), filtered, and evaporated in
vacuo. Chromatography on silica gel, eluting with EtOAc-hexane 5:95 gave a
yellow liquid which rapidly solidified to give the intermediate title compound (2.50
g, 69%), mp 54-55°C. .

Preparation of (4-Bromo-2-hitro-phenvl)-acetic acid ethyl ester.
. Br

/\ ')
NO,
To a stirred solution of concentrated HCI (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 resuiting mixture was then heated at reflux under
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Nz for4 h. The reactidﬁ mixture was allowed to cool to ambient temperature and
poured into HzO (250 mL). This aqueous mixture was then extracted with 2 x
150 mL of Diethyl ether. The Et,0 layer was extracted with H;O and 5%
NaHCO; washed with brine, dried (MgSQ,), and filtered. Evaporation of the
filtrate in vacuo gave the intermediate titte compound as a yellow liquid (1.52 g,
76%).

PdClx(dppf).CH:Cl; (.077 g, 0.80 mmol) and N-{2-hydroxy-2-[4(4,4,5,5-
tetramethyl-[1,3,2) dioxaboi'alan-z-yl)phenyI]propyI}—z-propanesulfohamide
(0.383, 1.0 mmol, intermediate prepared in example 42) are mixed together ina
dry flask under N followed by (4-bromo-2-nitro-phenyl)-acetic acid ethyl ester
(0.300 g, 1.04 mmol) , CsCOs (0.68 g, 2.09 mmol) and toluene(65 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 HzO, washed with brine, dried
(MgSOy), and filtered. The filirate is evaporated and chromatographed on silica
gel, eluting with EtOAc- hexane to give the intermediate title compound.

Preparation of final titlte compound.
Scheme |, Step B: To a solution of DAST (118 L, 0.998 mmol) in CH.Cl, |

(0.8 mL) under N at -78° C is added {4'-{1-hydroxy-1-methyl-2-(propane-2-

sulfonylamino)-ethyl}-3-nitro-biphenyi-4-yl}-acetic acid ethyl ester (0.465 g, 1.00

- mmol) in CHzCl» (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 CH2Cl,, extracted with
H.0, dried (Na2SO4), filtered, and the filtrate is evaporated to dryness to provide
the final title compound. . |

biphenyl-4-yi}- acetic _acid.

To a solution of {4'-[1-fluoro-1-methyl-2-(propane-2-sulfonylamino)-ethyl}-
3-nitro—biphenyl-4-yl}-'acetic acid ethyl ester. (0.341 g, 0.731mmol, prepared in
example 47) in Ethanol (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 H,O (1 OOmL) and acndlﬂed with 37% HCI. Extraction

with E1OAc followed by drymg (MgSO4) filtration, and evaporatlon of the filtrate in
vacuo gives the title compound. |

To a stirred solution of {4'-[1 -fluoro-1-methyl-2—(propane-2-sulfonylam|no)-
ethyl]-3-nttro-blphenyl-4-y|}-acet|c acld (O. 311 g, 0.71 mmol, prepared in example
48) dissolved in Ethano!l (4.0 mL)lso% HzSO4 (3 0 mL) at amblent temperature
then heated to 90°C is added Zn (0. 186 g 2. 84 mmol) in divided porhons over
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30 minutes. Heating a”ﬁd 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% NaHCO;, washed with brine, dried

(MgSQ,), 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-

methviethvl)sulfonyllaminol}ethyil)phenyllcarbamovlpvridine-3-carboxylate.

10
e F
H3C H 9_-<CH3
N-§
0 CH,
IN\ N
O S
/0
Preparation of Methyl 6-{N-[4-(1-hydroxy-1-methyl-2-
methviethyl)sulfonyllamino}ethyl)phenvllcarbamovllpyridine-3-carboxylate.
c OH
H3C H 9 CHa
N-%
CH,
7SN
O Z H
(o]
15 7

Scheme Xil, Step A: Into a 50 mL single neck flask, 1 mL oxalyi chloride
was added syringe wise to 5-(methoxycarbonyl)-pyridine-2-carboxylic 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 then 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-aminophenyl)-2-hydroxypropyl][(methylethyl)sulfonyljJamine (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 mlxture was stirred ovemlght In the
mommg, the solution was ooncentrated under reduced vacuum and the resulting
oil was taken into methylene chlonde and the orgamc layer was washed once
with H>O, dried over K2COs, 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-o_t ethyl acetate to yield the intermediate title
compound (165 mg, 25%) as a yellow solid. lon spray M.S. 434.2 (M* - 1).

Calculated for CaoHzsN3OeS-H20:
Theory: C 52.95, H 6.00, N 9.27.
Found : C 53.14, H 5.67, N 9.01.

Preparation of final titlte compound.
Scheme Xli, Step B: Into a 50 mL, 3 necked flask fitted with a stirrer and

thermometer, 200 mg of methyl 6-{N-[4-(1-hydroxy-1' -methyl-2-
{[(methy!ethyl)sulfonyl]amino}ethyl)phenyl]carbamoyl}pyridine-a-carboxylate in
methylene chloride (5 mL) is added dropwise to 0.06 mL DAST in methylene
chloride (6 mL) while stlmng at—78°C under a nltrogen atmosphere Reaction is
allowed to warm to room temperature and diluted with methylene chloride (25
mL). This organic layer is washed with H20, dried over NazSO,, filtered, and
concentrated under reduced vacuum fo yield a slowly crystallizing yellow oil (80%
yield). This material was used without further purification. lon spray M.S. 436.3
(M*-1).

Calculated for CzH24N3O5SF:
Theory: C 54.91, H 5.53, N 9.60.
Found: C 54.10, H 5.66, N 9.12.
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Example 51
Preparatmn of 6-{N-[4-(1- Fluoro- -methyl-2-

methvlethvl)sulfonvilaminolethvliphenvlicarbamoviipvridine-3-carboxylic acid.

Methyl 6-{N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyl]ammo}ethyl)phenyl]cafbamoyl}pyndlne-3-carboxylate (150
mg, 0.35 mmol, prepared in example 5§0), lithium hydroxide (52 mg, 1.24 mmol),
tetrahydrofuran (6 mL), methanol (2 mL), and water (2 mL) were mixed together
in a 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 HC and the desired material was
extracted into methylene chloride. The acidic solution was taken to pH 10 with
1N NaOH and the resuiting precipitate was again extracted with methylene
chioride. Both organic layers were combined and washed once with H,0, dried
over MgSO,, filtered, and concentrated under reduced vacuum to yield the titie
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)sulfonyllamino}ethvi)phenvlli5-(N-methylcarbamovi)(2-
pyridyl)]carboxamide.
HC F O CH,
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Into a 50 mL single neck ﬂask 1 mL oxalyl chloride was added syringe
wise to 6-{N-[4-(1-fluoro-1 -methyl-2- '
{[(methylethyl)squonyI]ammo}ethyI)phenyl]carbamoyl}pyndme-s-carboxyl:c acid.
(110 mg, 0.26 mmol, prepared in example 51) in methylene chioride (10 mL)
while stirring under hitro_gen at room temperature. Immediately, 1 drop of DMF
was added by pipette initiating a fc}aming 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 r_gduced vacuum and the resulting oil was taken
into. methylene chloride and the organic layer was washed once with HzO, dried
over K.COs;, 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 mfcron 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 Fluorine).

Calculated for CopH2sN4O4SF:
Theory: C 55.03, H5.77, N 12.83.
Found : C 55.85, H 6.09, N 12.02.

ropvl}-amide.
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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. Trimethyisilyl 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 CHCIl; and washed with NaHCO3, water and brine, dried
(MgSO0,), 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-hvdroxy-propylamine

hydrochloride.

H,C, OH
NH,  HCI

~

o] F
- Scheme IV', Step B: 2-(2-FIuoro-4-methoxy-phenyl)-2¥trimethylsilanyloxy-

~ propionitrile (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 iemperature. 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)

propyl]-amide.

(0] F
Scheme |, 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-suifonic acid benzotriazol-1-yl ester (1.3 g, 5.52 mmol) in DMF (25

. mi) 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 HCI. The
organic layer was separated and washed with water and saturated NaCl, dried
(MgSO.), filtered, and concentrated to a yellow oil which was used in the next
step without purification.

Preparation of final titte compound.

Scheme |, Step B: A dry CH.Cl, solution (10 mi.)of (diethylamino)sulfur
trifluoride (DAST) (0.419 mL, 3.17 mmol) was cooled to -78°C while stirring under
Nz. A CHgCl, solution (5 mL) of propéne-z-sulfonic acid [2-(2-fluoro-4-methoxy-

phenyl)-z-hydroxyépropyl]-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 (MgSO,),
filtered, and concentrated to a ye'!low oil. The crbde residue was purified by silica.
gel chromatography, eluting with 30% ethyl 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 yellow oil.

THNMR (CDCls) & 1.20-1.22 (6H,d), 1.24-1.26 (6H,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 il ilustrates 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 techniques and procedures described
hereinabove. The starting materials and reagents are readily available to one of
ordinary skill in the art. ' '
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Table ll
Example Compound
54 O 0
1] 1]
>—§—N N-S—
1]
o) . O
55 F
HO 9
- {:]I-ﬁ—<
N\ S 0
56 F
O, 8
F | ﬁ_<
o o)
F
57 - HO F .
0]
N-S
7 | H "_<
S O
58 HO —
o~ ) 2 ¢
N-S
n
H O




vowese | NN, _—

L

- 138

WE CLAIM:

1. A compound of the formula:

"FH.
RL-G-G-N-A—R®
'!‘a Rb H
wherein:
A represents S0,, COz, or CONH;
R*® represents (1-6C)alkyl, (2-6C)alkenyl, -(1-4C)alkyl(3-8C)cycioalkyl, or
10 -(1-4C)alkylaromatic;
R represents H, (1-6C)alkyl, (2-_60)alkenyl, -(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 carbocyclic ring, a (3-8C) s_aturate_d carbocyclic ring containing a
15  heteroatom selected'from the groub consisting of sulfur or oxygen, or a (5-8C)
carbocyclic ring containing one double bond;

R represents an unsubstituted or substituted aromatic group, an unsubstituted

i or substituted heteroaromatic group, or an unsubstituted or substituted (5-
| 8C)cycloalkyl group;
20  R?represents (1-6C)alkyl, (3-6C)cycloalkyl, (1-6C)fluorcalkyl, (1-6C)chloroalkyl,
(2-6C)alkenyl, (1-4C)alkoxy(1 ?4C)alkyl, phenyl which is unsubstituted or |
substituted by halogen, (1-4C)alkyl 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)alkyl or, together with the nitrogen atom to which they are attached form an
25 azetidinyl, pyrrolidinyl, piperidinyl, morpholino, piperazinyl, hexahydroazepinyl or
octahydroazocinyl group;
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein A is SO,.

30
3. A compound according to claim 1 wherein A represents CO..
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4. A compoun& é\ccording to cléim 1 wherein A 'fepresents CONH.

5. A compound according to claim 2 wherein R' represents a naphthyl
group or a phenyl, furyl, thienyl or pyridyl group which is unsubstituted or
substituted by one or two substituents selected independently from halogen;
nitro; cyano; hydroxyimino; (1-10C)alkyl; (2-10C)alkenyl; (2-10C)alkynyl; (3-
8C)cycloalkyl; hydroxy(S-BC)cycloalkyl; ox0o(3-8C)cycloalkyl; halo(1-10C)alkyl;
(CH2)yX'R® in which y is O or an integer of from 1 to 4, X' represents O, S,
NR10, CO, COO, OCO, CONR?1, NR12CO, NR12COCOO or OCONR13, R9
represents hydrogen, (1-10C)alkyl, (3-10C)alkenyl, (3-10C)alkynyl, pyrrolidinyl,
tetrahydrofuryl, morpholino or (3-8C)cycloalkyl and R10, R11, R12 and R13 each
independently represents hydrogen or (1-10C)alkyt, or R9 and R10, R11, R12 ¢
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;
imidazolyl; thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydro-thienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-
4C)alkoxycarbonyldihydrothiazolyi; (1-4C)alkoxycarbonyldimethyldihydro-
thiazolyl; tetrahydro-thienyl; tetrahydrofuryl; tetrahydrothiopyranyt;

- tetrahydropyranyi; indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group

of formula R14-(L&)n-X2-(LP)m in which X2 represents a bond, O, NH, S, SO,
S02, CO, CH(OH), CONH, NHCO, NHCONH, NHCOO, COCONH, OCH2CONH

or CH=CH, L2 and LP each represent (1-4C)alkylene, oneof nand misOor1 -

‘and 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, hydroxyimino,
(1-10C) alkyl, (2-10C)alkenyi, (2-10C)alkynyl, (3-8C)-cycloalkyl, 4-(1,1-
dioxotetrahydro-1,2-thiazinyl), halo(1-10C)alkyl, cyano(2-10C)alkenyl, phenyl,
and (CH2)zX3R15 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, NHCONH, OCONR1® or NR18C0O, R15 represents hydrogen,
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(1-1OC)éIkyI', phenyi(1-4C)alkyl, hélo(1-1 0C)alkyl, (1-4C)alkoxycarbonyi(1-

- 4C)alkyl, (1-4C)alkylsulfonylamino(1-4C)alkyl, (N-(1-4C)alkoxycarbonyl)(1-

4C)alky|su|fonylamino-(1-4C)alk\(|i (3-10C)alkenyl, (3-10C)alkynyl, (3-8C)-
cycloalkyl, camphoryl or an aromatic or heteroaromatic group which is
unsubstituted or substituted by-oné or two of halogen, (1-4C)alkyl, halo(1-
4C)alkyl, di(1-4C)alkylamino and-(1-4C)aIkoxy and R16, R17, R18 and R1® each
independently represents hydrogen or (1-10C)alkyl, or R15 and R16, R17, R18

-or R19 together with the mtrogen atom to which they are attached form an

azetidinyl, pyrrolldmyl plpendlnyl or morpholmo group.

6. A compound according to claim 5 wherein R2 represents (1-6C)alkyl,
(3-6C)cycloalkyl, fluoro(1-6C)alkyl, chioro(1-6C)alkyl, (2-8C)alkenyl 1-
4AC)alkoxy(1-4C)alkyl, heteroaromatic, or phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or (1-4C)alkoxy.

7. A compound according to claim 6 wherein R2 represents (1-6C)alkyl,
(3-6C)cycloalkyl or heteroaromatic; or phenyl which is unsubstituted or
substituted by halogen, (1 -4C)a|kyl or'(1'-4C)aIkoxy.

8. A compound acoordlng to claim 7 wherein R2 represents methyl, ethyl,
isopropyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl, isovaleryl,

phenyl, benzyl, 2-furyl, 2-thienyl, 5-oxazoyl, 2-pyridyl, 3-pyridyl, or 4-pryidyl.

9. A compound acco_rding to claim 8 wherein R® represents (1-6C)alkyl or
(2-6C)alkenyl.

10. A_compound accordirjg to claim 9 wherein R® represents methyl,
ethyl, propyl, n-butyl, sec-butyl, teri-butyl, _pentyl or hexyl.

~ 11. A compound aocordiﬁg' to claim 10 wherein R® represents methyl.
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12. A compound as claimed in any one of claims 1 to 11 wherein Rb
represents H, (1-6C)alkyl, or (2-6C)alkenyl.

13. A compound as claimed in any one of claims 1 to 11 wherein RP
represents H.

14. A compound as claimed in any one of claims 1 to 13 wherein R1 is
selected from the group consisting of:
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15. . A compound selected from the group consisting of:

[2-fluoro-2-(4-iodophenyl)propyll[(methylethyl)sulfonyllamine;
[2-fluoro-2-(4-phenylphenyl)propyl][(methylethyl)sulfonyllamine;
4-[4-(1-fluoro-1-methyl-2- _
{[{methylethyt)sulfonyllamino}ethyl)phenyl]benzenecarbonitrile;
4-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyljbenzoic acid;
{2-[4-(3—amihophenyl)phenyl]-2-ﬂuoropropyl}[(methylethyl)sulfonyl]amine;
[2-fluoro-2-(4-{3-
[(methylsuIfohyl)amino]phenyl}phenyl)propyl][(methylethyl)sulfonyl]amine;
[2-fluoro-2-(4-(3-thienyl)phenyl)propyl][(methylethyl)sulfonyl]lamine;
[2-fluoro-2-(4-(3-pyridyl)phenyl)propyi][(methylethyl)sulfonyllamine;
2-{4-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyl]phenyllethanenitrile;
4-{4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonylJamino}ethyl)phenyl]benzaldehyde;
{4-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyl]phenyl}-N-
methylcarboxamide;
{4-[4-(1-fluoro-1-methyl-2-{[(methylethyl)suifonyljamino}ethyl)phenyljphenyi}-N,N-
dimethylcarboxamide;
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N-ethyl{4-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)suIfonyl]amino}ethyl)phenyl]phényl}carboxamidé;
4-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyl]phenyl
pyrrolidinyl ketone; | '

5  N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonylJamino}ethyl)phenyljphenyl}acetamide;
N-{3-[4-(1-fluoro-1-methyl-2-
{l(methylethyl)sulfonylJamino}ethyl)phenyllphenyl}propanamide;
N-{3-[4-(1-fluoro-1-methyl-2- | |

10 {[(methylethyl)sulfonyilamino}ethyl)phenyllphenyl}butanamide;
amino-N-{3-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyilphenyljamide;
N-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyljaminojethyl)phenyilbenzamide;
(3-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-

15 {[(methylethyl)suIfonyl]ahino}ethyl)phenyl]carboxamide;

N-[4-(1-fluoro-1 -methyl-z;{[(methylethyl)su [fonylJamino}ethyl)phenyl}-4-
pyridylcarboxamide; '
N-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyljamino}ethyl)phenyi}{4-{2- |
(methoxycarbonylamino)ethyl]phenyl}carboxamide;
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(2-{4-[(3,5-difluorophenyl)methoxy]phenyl}-2-
fiuoropropyl)[(methylethyl)sulfonyljamine;

{2-fluoro-2-[4-(4-{2-
[(methyisulfonyl)aminojethyl}phenyl)phenyl]propyl}{(methylethyl)sulfonyllamine;
(4-chlorophenyl)-N-[4-(1-fluoro-1-methyl-2- _
{[(methylethyl)sulfonyljamino}ethyl)phenyljcarboxamids;
(6-chloro(3-pyridyl))-N-[4-(1-fluoro-1-methyl-2-
{I{(methylethyl)sulfonyllamino}ethyl)phenyllcarboxamide;
(4-cyanophenyl)-N-[4-(1-fluoro-1-methyl-2-
{[(methylethyl)sulfonyllamino}ethyl)phenyl]carboxamide;
ethoxy-N-[4-(1-fluoro-1-methy}-2- .
{[(methylethyl)sulfony{lamino}ethyl)phenyl]carboxamide;
N-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyllisoxazol-5-
ylcarboxamide;

4-(dimethylamino)-N-{4~(1 -fluoro-1-methyl-2-
{{[(methylethyl)sulfonyllamino}ethyl)phenyi}butanamide;
N-[4-(1-fluoro-1-methyl-2-{[(methylethyl)sulfonyi]lamino}ethyl)phenyi}-3-
thienylcarboxamide; | :
{2-fluoro-2-[4-(phenylmethoxy)phenyl]propyl}{(methylethyl)sulfonyljamins;
2-{[4-(1-fluoro-1-methyl-2-

- {[{methylethyl)sulfonyilamino}ethyl)phenoxy]methyllbenzenecarbonitrile;

[2-fluoro-2-(4-methoxyphenyl)propyll[(methylethyl)sulfonyl]lamine;
{2-{4-(3,5-difluorophenyl)phenyl]-2-fluoropropyl}{(methylethyl)sulfonyljamine;
[(dimethylamino)sulfonyl][2-fluoro-2-(4-iodophenyl)propyl)amine;
4-[4-(2-{[(dimethylamino)sulfonylJamino}-1-fluoro-
isopropyl)phenyllbenzenecarbonitrile;
{2-[4-(3-aminophenyi)phenyl]-2-fluoropropyl}[(dimethylamino)sulfonyljJamine;
[(dimethylamino)sulfonyl][2-fluoro-2-(4-{3-
[(methylsulfonyl)aminolphenyl}phenyl)propyllamine;
[(dimethylamino)sulfonyl}{2-fluoro-2-{4-(3-
{[(methylethyl)sulfonyljamino}phenyl)phenyilpropyi}amine;
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4-[4-(1-fluoro-1-methyi-2-
{[(methylethyl)sulfonyilamino}ethyl)phenyllbenzenesulfonamide;
N-~(2-{3-fluoro-4'-[1-fluoro-1-methyl-2-(propane-2 sulfonylamino)-ethyl}-biphenyl-
4-yl}-ethyl)-isobutyramide;

N-(2-{3-fluoro-4'-[1-fluoro-1 -methyl-2—(propane-2-su|fonylammo)-ethyl] -biphenyl-
4-yl}-ethyl)-acetamide; -

N- {2-(2-fluoro-2-[3'-ﬂuoro-4'-(2-methanesulfonylamlno)-ethyl) biphenyl-4- -
yljpropyl}-2-propane sulfonamide; .
N-{2-(2-fluoro-2-[3'-fluoro-4'- (2-(propane-2-sulfonylammo)-ethyl) blphenyl-4-
yilpropyl}-2-propane sulfonamide. :
N-(2-{3'-fluoro-4'-[2-(propane-2-sulfonylamino}-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-|odophenyl)propyl][(methylethyl)sulfonyl]amine;'

(-)-[2-ﬂuoro-2-(4-iodopher_1yl)propyl][(methylethyl)sulfonyl]amine;

. [2-fluoro-2-(4-{3-

[(methylsulfonyl)amino]phenyl}phenyl)propyl][(methylethyl)suifonyljlamine
(enantiomer 1); '
[2-ﬂuoro-2-(4-{3-
[(methylsuIfonyl)ammo]phenyl}phenyl)propyl][(methylethyl)suIfonyl]amme
(enantiomer 2);

{4-[4-(1-fluoro-1 -methyI-2-{[(methy|ethyl)suIfonyl]ammo}ethyl)phenyl]phenyl} N-
methylcarboxamide (enantlomer 1); and

{4-[4-(1-fluoro-1 -methyl-z-{[(methylethyI)suIfonyl]amlno}ethyl)phenyl]phenyl} N-
methylcarboxamide (enantiomer 2); and

the pharmaceutically acceptable salts thereof.



10

i5

20

25

WO 00/66546 PCT/US00/08734

: * ¢ L M - § %

-149-

16. A compound of the formula:

wherein R' represents an unsubstituted or substituted aromatic group, an
unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C)cycloalkyl group; or a pharmaceutically acceptable salt thereof.

17. A compound according to claim 16 wherein R' represents a
substituted aromatic group.

18. A compound according to claim 17 wherein the substituted aromatic
group is a substituted phenyl.

19. A compound according to claim 18 wherein the substituted phenyl is
substituted with halogen; nitro; cyano; hydroxyimino; (1-10C) alkyl; (2-
10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; hydroxy(3-8C)cycloalkyl; oxo(3-
8C)cycloalkyl; halo(1-10C)alkyl; (CH2)yXR® in which y is 0 or an integer of from
1to 4, X1 represents O, S, NR10, CO, COO, OCO, CONR11, NR12CO,
NR12COCO00, OCONR13, R® represents hydrogen, (1-10C) alkyl, (3-
10C)alkenyl, (3-10C)alkynyl, 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 azetidinyl, pyrrolidinyl,
piperidinyl or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imidazolyl;
thiazolyl; pyridyl; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiézolyl; (1-4C)alkoxycarbonyl
dihydrothiazdlyl; (1-4C)alkoxycarbonyl dimethyl-dihydrothiazolyt;
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tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyi;

indolyl; benzofuryl; benzothienyi; baniini_idazolyl; and a grodp of formula R14-
(La)n-xz-(Lb)m 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 eech represent (1-4C)alkyiene, one ofnandmisOor1and
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) alkyl;
(2-1 OC)aIkenyI (2-10C)alkynyl; (3-80)cyc|oalkyl 4-(1, 1-d|oxotetrahydro-1 2-
thiazinyl); halo(1-10C)alkyl; cyano(2-1OC)aIkenyI phenyl; and (CH2)ZX3R15 in
which z is O or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH),
CO0, OCO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR19 or
NR19C00, R15 represents hydrogen, (1-10C)alkyl, phenyi(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)alkylsulfonylamino(1-4C)alkyl, (3-10C)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)alkyl,

halo(1-4C)alkyl, di(1-4C)alkylamino and (1-4C)alkoxy, and R16, R17, R18 and
R19 each independently represents hydrogen or (1-1 0C)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 morpholinc group.

20. A compound according to claim 19 wherein the substituted phenyl is
substituted with a group of formula R14-(L8)n-X2-(LP)m 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 LP each represent (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 substltuted by one or two of
halogen; nitro; cyano; (1-10C) alkyl; (2-1 OC)alkenyl (2-10C)alkynyf; (3-
8C)cycloalkyl; 4-(1, 1-d|oxotetrahydro- 2-th|azmy|) halo(1 10C)alky| cyano(2-
10C)alkenyl; phenyl; and (CH2)zX3R15 in which z is 0 or an integer of from 1 to
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4, X3 represents O, S, NR16, CO, CH(OH), COO, OCO, CONR17, NR18CO,
NHSO2, SO2NH, NHSO2NR17, OCONR1S or NR19COO, 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)alkyisulfonylamino(1 -4C)alkyl, (3-10C)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)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 R15,

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

21. A compound according to claim 20 wherein (LA)-X2-(LPym
represents a bond, CONH, or CH,0.

22. A compound according to claim 21 wherein R" represents a phenyl
which is unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-
10C) alkyl; (2-10C)alkenyt; (2-10C)alkynyl; (3-8C)cycloalkyl; 4-(1,1- |
dioxotetrahydro-1,2-thiazinyl); halo(1-10C)alkyl; cyano(2-10C)alkenyl; phenyt;
and (CH2)zX3R15 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, OCONR19 or NR19COO, 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)alkylsulfonylamino(1-4C)alkyl, (3-10C)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)alkyl, halo(1-
AC)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.

23. A oer.n'po_und according to claim 2_1__: wherein phenyl is substituted by
one or two of halogen; nitro; cyano; (1-10C) 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, NHSO2NR17, OCONR19 or NR19CO0,
R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-10C)alkyl, or
(3-10C)alkenyl, and R16, R17, R18 and R19 each independently represent
hydrogen or (1- 10C)a|kyl '

- 24. A compound according to claim 21 wherein phenyl is substituted by
one or two of fluoro; chloro, cyano; (1-4C)alkyl; triflucromethyl; and (CH2)2X3R15
in which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,
NHSO2, R15 represents hydrogen, (1-4C)alkyl, phenyl(1-4C)alkyl, or halo(1-

| 4C)alkyl, and R16, R17, R18 and R19 each indepe.nde.ntly 'represen.t hydrogen or
(1-4C)alkyl.

25. A compound accordlng to clarm 21 wherem phenyl is substrtuted by
~one of ﬂuoro chioro, cyano; (1-4C)alkyl; trifluoromethyl; and (CHg)zX3R15 in
which s 0, or2, X3 represents NR16, CO, COO, CONR17 NR18CO, NHSO2,

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)alkyl.
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26. A compound of the formula:

OHH
RL-C-C-NH,

R R°
whersin -
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)alkenyl, -(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 carbocyclic ring, a (3-8C) saturated carbocyclic ring cohtaining a
heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)
carbocyclic ring containing one double bond;

R1 represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group, or an unsubstituted or substituted (5-
8C)cycloalky! group;

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

27. A compound of the formula:
H

R’
i
. H r _
wherein R’ represents an unsubstituted or substituted aromatic group, an

unsubstituted or substituted heteroaromatic group, or an unsubstituted or
substituted (5-8C)cycloalkyl group; or a pharmaceutically acceptable salt thereof.

28. A compound according to claim 27 wherein R' represents a
substituted aromatic group. |
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29. A compound according to.claim 28 wherein the substituted aromatic

* group is a substituted phenyl.

30. A compound according to claim 29 wherein the substituted pheny! is
substituted with halogen; nitro; cyano; hydroxyimino; (1-10C) alkyl; (2-
10C)alkenyl; (2-10C)alkynyl; (3-8C)cycloalkyl; hydroxy(3-8C)cycloalkyl; oxo(3-
8C)cycloalkyl; halo(1-1 0C)alkyl; (CHz)yX1_ R9 in which y is 0 or an integer of from
1to 4, X1 represents O, S, NR10, CO, COO, OCO, CONR11, NR12CO,
NR12COCO0, OCONR13, RS represents hydrogen, (1-10C) alkyl, (-
10C)alkenyl, (3-10C)alkynyl, pyrrolidinyi, tetrahydrofuryl, morpholino or (3-
8C)cycloalkyl and R10, R11, R12 and R13 each independentiy represents
hydrogen or (1 -10C)alkyl, or R9 and R10. R11, R12 or R13 together with the
nitrogen atom to whidh they are attached form an azetidinyl, pyrrolidinyl,
piperidiny! or morpholino group; N-(1-4C)alkylpiperazinyl; N-phenyl(1-
4C)alkylpiperazinyl; thienyl; furyl; oxazolyl; isoxazolyl; pyrazolyl; imi'dazoiyl; -
thiazolyl; pyridy}; pyridazinyl; pyrimidinyl; dihydrothienyl; dihydrofuryl;
dihydrothiopyranyl; dihydropyranyl; dihydrothiazolyl; (1-4C)alkoxycarbonyl
dihydrothiazolyl; (1-4C)alkoxycarbonyi dimethyl-dihydrothiazolyl;
tetrahydrothienyl; tetrahydrofuryl; tetrahydrothiopyranyl; tetrahydropyranyt;
indolyl; benzofuryl; benzothienyl; benzimidazolyl; and a group of formula R14-
(LB)n-X2-(LP)mm 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 LP 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 heteroaromatic 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(2-10C)alkenyl; phenyl; and (CH2)zX3R15 in
wh_ich zis 0 or an integer of from 1 to 4, X3 represents O, S, NR16, CO, CH(OH),
COO, OCO, CONR17, NR18CO, NHSO2, SO2NH, NHSO2NR17, OCONR1S or
NR19COO, R15 represents hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-
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10C)alkyl, (1-4C)alkoxycarbonyi(1-4C)alkyl, (1-4C)aikylsuifonylamino(1-4C)alkyl,
N-(1-4C)alkoxycarbonyl)(1 -4C)alkylsulfonylamino(1 -4C)alkyl, (3-10C)alkenyl, (3-
10C)alkynyt, (3-8C)cycloalkyl, camphoryl, or an aromatic or heteroaromatic group
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 R18,

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

31. A compound according to claim 30 wherein the substituted phenyl is
substituted with a group of formula R14-(L2)n-X2-(Lb)m in which X2 represents a
bond, O, NH, S, SO, SO2, CO, CH(OH), CONH, NHCO, NHCONH, NHCOO,
COCONH, OCHchNH, or CH=CH, L2 and LD 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; (1-1 OC) alkyl; (2-10C)alkenyl; (2-10C)alkynyi; (3-
8C)cycloalkyl; 4-(1,1-dioxotetrahydro-1,2-thiazinyl); halo(1-10C)alkyl; cyano(2-
10C)atkenyl; phenyl; and (CH2)2X®R15 in which z is 0 or an integer of from 1 to
4, X3 represents O, S, NR16, CO, CH(OH), COO, OCO, CONR17, NR18C0,
NHSO2, SO2NH, NHSO2NR17, OCONR18 or NR19C00, R15 represents
hydrogen, (1-10C)alkyl, phenyl(1-4C)alkyl, halo(1-10C)alkyl, (1-
4C)alkoxycarbonyl(1-4C)alkyl, (1-4C)alkyisulfonylamino(1-4C)alkyl, N-(1-
4C)alkoxycarbonyl)(1-4C)alkylsulfonylamino(1-4C)alkyl, (3-10C)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)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 togsther with the nitrogen atom to which they are attached form
an azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.
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32 A oom_p'o'und' according to claim 31 wherein (L2)n-X2-(LP)m
represents a bond, CONH, or CH;0.

33. A compound according o claim 32 wherein R represents a phenyl
which is unsubstituted or substituted by one or two of halogen; nitro; cyano; (1-
10C) alkyl; (2-10C)alkenyt; (2-10C)alkynyi; (3-8C)cycloalkyl; 4-(1,1-
dioxotetrahydro-1,2-thiazinyl); halo(1-10C)alkyl; cyano(2-10C)alkenyi; phenyl;
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, SO2NH,
NHSOzNR17, OCONR?9 or NR19C00, R15 represents hydrogen, (1-10C)alkyl,
phenyi(1 -4C)a_lkyi, halo(1-10C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-
4C)alkylsulfonylamino(1 -4C)alkyl, N-(1 -4C)alkoxycarbonyl)(1 -
4C)alkylsulfonylamino(1-4C)alkyl, (3-10C)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)alkyl, halo(1-

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

- azetidinyl, pyrrolidinyl, piperidinyl or morpholino group.

34. A compound according to-claim 32 wherein phenyl is substituted by
one or two of halogen; nitro; cyano; (1-10C) 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, NHSO2NR17, OCONR19 or NR18COO,
R15 répres_ents hydrogen, (1-10C)alkyl, phenyl(1..-4c_)alkyl, halo(1-10C)alkyl, or
(3-10C)alkenyl, and R16, R17, R18 and R19 each indepéndently represent
hydrogen or (1-10C)alkyl.

35. A combound according to claim 32 wherein phenyl is substituted by
one or two of fluoro; chioro, cyano; (1-4C)alkyl; trifluoromethyl; and (CH2)zX3R15



10

"o

—_—
N LT

-157-

WO 00/66546 PCT/US00/08734

in which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO,
NHSO2, 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)alkyl.

36. A compound according to claim 32 wherein phenyl is substituted by
one of fluoro; chioro, cyano; (1-4C)alkyl; trifluoromethyl; and (CH2)zX3R15 in

which z is 0, or 2, X3 represents NR16, CO, COO, CONR17, NR18CO, NHSO2,
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)alkyl.

37. A compound according to claim 26 wherein R’ is selected from the
group consisting of:
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38. A pharmaceutical composition, which comprises a compound as
claimed in claim 1 and a pharmaceutically acceptable diluent or carrier.

39. A method of potentiating glutamate receptor function in a patient,
which comprises administering to said patient an effective amount of a
compound of formula:

wherein

A represents SOp, CO»,, or CONH;

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

R® represents H, (1-6C)alkyl, (2-8C)alkenyl, -(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 carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a

- heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)

carbocyclic ring containing one double bond;

R1 represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group, or an unsubstituted or substituted (5-
8C)cycloalkyl group;



10

15

20

25

30

WO 00/66546

_—
y IIIIII/ llllll lllll I/lll iy

- -162-

PCT/US00/08734

R2 represents (1-60)alkyl (3-6C)cycloalkyl (1 -BC)ﬂuoroaIkyl (1-6C)chloroalkyl,
(2-6C)alkenyl, (1 -4C)alkoxy(1 -4C)alkyl, phenyl which is unsubstituted or
substituted by halogen, (1 -40)_alkyl or (1 _-4())alkoxy, or when A represents SO, a

 group of formula R3R4N in which R3 and R4 each independently represents (1-

4C)alkyl or, together with the n"itrogen ato'rﬁ to which they are attached form an
azetidinyl, pyrrolidinyl, plpendlnyl morpholmo plperazmyl hexahydroazepinyl or
octahydroazocinyl group; '

or a pharmaceutically acceptable salt therebf.

40. A method of trea"ting a cognitive disorder; a neuro-degenerative
disorder; age-related dementia; age-induced memory impairment; movement
disorder; reversal of a drug-induoed state; depression; attention deficit disorder;
attention deficit hyperactivity d_isorder; psychosis; cognitive deficits associated
with psychosis; or drug-induced psychosis in a patient, which comprises
administering to a patient in need thereof an effective amount of a compound of
formula:

wherein

A represents SO, CO2, or CONH; _ :

R*® represents (1-6C)alkyl, (2-6C)alkenyt, —(1-4G)a|kyl(3—80)cycloalkyl or
-(1-4C)alkylaromatic;

R’ represents H, (1-6C)alkyl, (2-6C)alkenyl, -(1 -40)alkyl(3-80)cycloalkyl or

-(1-4C)a|ky|aromat|c, or :

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

8C) saturated carbo_é_yclic ring, a (3-8C) saturated carbocyclic ring containing a

heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)

carbocyclic ring containing one double bond;

R1 represents an unsubstituted or substituted aromatic group, an unsubstituted

or substituted heteroaromatic group, or an unsubstituted or substituted (5-
8C)cycloalkyl group;
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R2 represents (1-6C)alkyl, (3-6C)cycloatkyl, (1-60)ﬂd6f6a|ky|, (1-6C)chloroalkyl,
(2-6C)alkenyl, (1-4C)alkoxy(1-4C)alkyl, phenyl which is unsubstituted or
substituted by halogen, (1-4C)alkyl or (1-4C)alkoxy, or when A represents SO, a

group of formula R3R4N in which R3 and R4 each independently represents (1-
4C)alkyl or, together with the nitrogen atom to which they are attached form an
azetidinyl, pyrrolidinyl, piperidinyl, morphdlino, piperazinyl, hexahydroazepinyl or
octahydroazocinyl group;

or a pharmaceutically acceptable salt thereof.

41. A methad for improving memory or leamning ability in a patient, which
comprises administering to a patient in need thereof an effective amount of a
compound of formula:

wherein

A represents SO,, CO», or CONH;

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)alkenyl, -(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 carbocyclic ring, a (3-8C) saturated carbocyclic ring containing a
heteroatom selected from the group consisting of sulfur or oxygen, or a (5-8C)
carbocyclic ring containing one double bond;

R1 represents an unsubstituted or substituted aromatic group, an unsubstituted
or substituted heteroaromatic group, or an unsubstituted or substituted (5-

8C)cycloatkyl group;
R2 represents (1-6C)alkyl, (3-6C)cycloalkyl, (1-6C)fluoroalkyl, (1-6C)chloroalkyl,

(2-6C)alkenyl, (1-4C)alkoxy(1-4C)alkyl, pheny! which is unsubstituted or
substituted by halogen, (1-4C)alky] or (1-4C)alkoxy, or when A represents SO,, a

group of formula R3R4N in which RS and R4 each independently represents (1-
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~ 4C)alkyl or, together wjth the nitrogen atom to which they are attached form an

azetidinyl pyrrolidinyl pipelfidinyl,'morp,hbli_no, piperazinyl, hexahydroazepinyl or
octahydroazocmyl group;
ora pharmaceutlcally acceptable salt thereof

42. A compound aocording to any of Claims 1to 25,0ra
pharmaceutically acceptable salt thereof, for use as a pharmaceutncal

43. The use of a compound according to any of claims 1 to 25, ora
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
for potentiating glutamate receptor function.

44. The use of a compound according to any of claims 1 to 25, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament
for treating a 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.



