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SULFONAM DE DERI VATI VES [err] Abstract: The

pr esent

a conpound of fornula (la) or a pharmaceuti- cally

salt thereof which is useful for the treatnentof conditions
associated with gluta- mate hypofunction, such as psychi atriﬁ
rol ogi cal disorders. 1 9 NOV 2004 WD 01/ 90056 PCT/ Usol/& N@¥e/00

WO 01/90056 PCT/USG1/11746

-
SULFONAMIDE DERIVATIVES

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
mammals, and is refeited to as an excitatory amino acid (EAA). The receptérs
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 Cotman, Ann. Rev. Pharmacol. Toxicof., 29,
365 (1989); Watkins, Krogsgaard-Larsen, and Honore, Trans. Pharm. Sci., 11,
25 (1990). The excitatory amino acids are of great physiological importance,
playing aroleina varie;tuy of physiological processes, such as long-term
potentiation (leaming and memory), the development of synaptic plasticity, motor
control, respiration, cardiovascular regulation, and sensory perception.

Excitatory amino acid receptors are classified into Iwo general types.
Receptors that are directly coupled to the opening of cafion 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 N-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 o multiple second messenger systems that lead to enhanced
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). '
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15  Neuroscience, September 1993, 13(9): 3904-3915 and Kathryn M. Partin, J.

Neuroscience, November 1, 1996, 16(21 ). 6634-6647.
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 alternative as

20 "potentiation” of the receptors. One such compound, which selecfively
potentiates AMPA receptor function, is cyclothiazide. Partin et al., Neuron. Vol.
11, 1069-1082, 1993.

International Patent Application Publication WO 98/33496 published

August 6, 1998 discloses certain sulfonamide derivatives which are useful, for

25  example, for freating 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, Huntington's chorea, myoclonus, and Parkinson's
disease; reversal of drug-induced states (such as cocaine, amphetamines,

30 alcohol-induced states); depression; attention deficit disorder: attention deficit
hyperactivity disorder; psychosis; cognitive deficits associated with psychosis,
and drug-induced psychasis.



19 NOV 2004 WO 01/90056 PCT/ US01/ 11746 -2- AMPA receptors are assenbl ed
fromfour protein sub-units knowmn as GQuRl to G uR4, while kainic acid
receptors are assenbled fromthe sub-units GuR5 to GQuR7, and KA-1 and
KA-2. Wng and Mayer, Mol ecul ar Pharnmacol ogy 44: 505-51?, h@BB It is not
yet known how these sub-units are 5 conbined in the natu a?l‘ ag@." However,
the structures of certain human variants of each sub-unit have been

el ucidated, and cell |ines expressing individual sub- unit variants have
been cloned and incorporated into tesi systens designed to identify
conpounds which bind to or interact with them and hence which may

nodul ate their function. Thus, European patent application, publication
nunber 10 BireRdmbaiffabriafbealie ssfndungs BUBRISKb- uni t variants G uRLB,

G uR2B, G uR3A and d uR3B. European patent application, publication nunber
EP- Al - 0583917 discl oses the hum By gub;.;slni t variant G uR4B. One distinctive
property of AMPA and kajni cacild ﬁe{)t ors fimuldyei r rapid deactivation and
desensi tization tg gl utgmaj .Yamade a&amg Tang, The Journal of 15
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A second aspect of the present invention provides a composition comprising a compound of
the formula:
CH
H',," 3 H Q CH,
o] N—II_<
N
H
F

or a pharmaceutically acceptable salt thereof in combination with a pharmaceutically acceptable
carrier, diluent or excipient.

A third aspect of the present invention provides a process for the preparation of a compound
of formula la:

o -2 formula la

comprising, nitrating a sulfonamide (5):




hyperactivity disorder, psychosis; cognitive deficits associated with
psychosis, and drug-induced psychosis. 1 9 NOV 2004 -3 One enbodi nent may
provi de conmpounds of formula 1: O Cl-6 Vt H11 NS~ fﬁﬂb? éﬂﬂ It O CH A
first aspect of the present invention provides a compou f "ml ala U
CH3 il Hformula [a O CF!, or a pharmaceutically acceptable salt thereof.
A second aspect of the present invention provides a conposition conprising
a conmpound of the formula: CH3 H10 CH NS 11 O CH, or a
pharmaceutically acceptable salt therg,%{ in conmbination with a
pharmaceutically acceptable carder, uent or excipient. A third aspect
of the present invention provides a process for the preparation of a
compound of formula la: HI CHO CH.' alt 3 WHformula la 0 G
conprising, nitrating a sult, Haglg&m@ ‘19 NOV 2004

to provide a p-nitro derivative (6):

H.,“CH3 .H CH, .
-l N .

Q
-5 H
5'<0H3 ®) |

ON

hydrogenating the p-nitro derivative {6) to provide a p-
amino derivative (7): |

H, CH 0O cH

“y *H n 3 )

| A )
O CH, 5

H,N

treating the p-amino derivative ({7} with a suitable acid,
then treating with a suitable base, and then treating with
3,5-difluorcbenzoyl chloride.

A fourth aspect of the present invention provides a process for the preparation of
sulfonamide (6) :

O ¢cH

1 <] '
m o, ©
O CH, '

comprising, reducing acid (11):

0’)

H, CH,

Q)\W {11

to provide a primary alcohol {12} :
HCH

treating primary aleohol (12) with phthalimide,
5 triphenylphosphine and DEAD to provide the phthalimide
derivative (13): .




-3a to provide a p-nitro 02N 0 CH3 (6) hydrogenating the p-nitro derivative
(6) to provide a p- amno derivative (7): (7) H2N treating the p-am no
derivative (7) with a suitable acid, then treating Wlth'fa ﬁ&t@ﬁ}pe base,
and then treating with 3,5-difluorobenzoyl chloride. A’féu ect of
the present invention provides a process for the preparation of _

sul fonamde (6) : H CB HOCHNS{ 3 (Al OCH3 Q2N conprising, reducing
acid (11): H, C OH 02N to provide *a primary alcohol (12): H _ CH 02N CH
(12) treating primary al cohol (12) 48bth phthalimde, 5 triphenyl phosphine
and DEAD to provide the phthalimde derivative (13): H 'g HH H9 CHs p
CH3

0
H, CH,
Oﬂ\,n\l (13)
ON o

treating the phthalimide derivative (13) with hydrazine to
provide primary amine (14);

H, CH,

/[::]/L\,NFE
{14}
O,N

treating the primary amine (14) with Lg-S0,CH{CH;),, wherein

1g represents a suitable leaving group, to provide

H,CH, , O CH
%) i 3
4" @
0 CH,
O,N

One embodiment may further provide a method of potentiating glutamate receptor function in

sulfonamide (6):

a patient which comprises administering to said patient an effective amount of a compound of
formula la.

In addition, another embodiment may provide a method of treating depression in a patient
comprising administering to said patient an effective amount of a compound of formula la.

Yet another embodiment may further provide a method of treating schizophrenia in a patient
comprising administering to said patient an effective amount of a compound of formuia Ia.

Furthermore, another embodiment may provide a method of treating cognitive disorders in a
patient comprising administering to said patient an effective amount of a compound of formula la.

One embodiment may further provide pharmaceutical compositions of compounds of formula
la, including the hydrates thereof, comprising, as an active ingredient, a compound of formula la in
combination with a pharmaceutical acceptable carrier, diluent or excipient,
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la. In addition, another enbodi ment4may provide a nethod of treating
depression in a patient conprising admnistering to said patient an
effective f a_compound of fornula la. Yet another enbodi nent may
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i ncluding the hydrates thereof, conprising, as an active i'ngredient, a
conpound of forrmula la in conbi natj’gn wd hc,';}sx phar maceuti cal acceptabl e
carrier, diluent or excipi ent. 9 NOQ -4 Enbodi rent nmay al so
enconpass novel inter m‘jlﬂdi at eg procea’&:eSHJ or the synthesis of the
conpounds of formnula |a™Tadgi tH%on, one enbodi nent may provide the use of
a conpound of fornula la a Hpharnmaceutical acceptable salt thereof for
potentiating glutanate reFeptor function.

for the manufacture of a medicament for potentiating glutamate receptor function.

A sixth aspect of the present invention further provides an article of manufacture comprising
packaging material and a compound of formula

CH

o H CH3 o
., H W 3
o N-5~
Q CH,
F
N
F .

or a pharmaceutical acceptable salt thereof contained within said packaging material, wherein said
packaging material comprises a label which indicates that said compound of formula la can be used
for treating at least one of the following; Alzheimer's disease, schizophrenia, cognitive deficits
associated with schizophrenia, depression, and cognitive disorders.

A seventh aspect of the present invention provides use of a compound of formula :
H, G y
0 A5~
F 0 CH,
@N
H
! .

for the manufacture of a medicament for treating Alzheimer's disease.

An eighth aspect of the present invention provides use of a compound of formula

H,gH
o) A5~
E O CH,
N
H
F; .




According to a fifth aspect, the present invention provides the use of a
conpound of formula CONH.i H-S--~ No CH3 F for the manufacture of
a medi canent for potentiating glutanmate receptor functioal.a ﬁN@tf@B aspect
of the present invention further provides an article of 8 t %
conprising packaging material and a conpound of formula CH3 HCH 3 Oo
CHs F or a pharnaceutical acceptable salt thereof contained within said
packagi ng material, wherein said pad@iging material conprises a | abel
mhich i ndi cates that said conpound of fornula la can be used for treating

t?) é} one f the foll ow r\g Al zhei ner' s di sease, schi zophreni a,
cognl [ & TeREYH f”f of ayuedicangnt ipr ipsting SEHFoRSERi%eni a, depr essi on, and

cogni ti ve Ainhtr sbpest aspect el@Bplesastmeehtiodf providesiise S8 torh AR oF RRnia OVi des use
of a corrpound of formula : for the nggufacture of a medi cament for treating
Al zhei mer' s di sease. An eighth aspeH{ dfy heCy esent invention provides use
of a conpound of fornula : 4 for the manufacture of a
medi canment for treating gchi a. A ® nbi aspect aspect of the present
i nvention provides use of orrﬁou d of formula: HCHs CH3 .NS '~

for the manufacture of a medicament for treating cognitive deficits associated with
schizophrenia.

A tenth aspect of the present invention provides a compound of formula :
II
N~§—-<
[| O CH,

or a pharmaceutically acceptabie salt thereof, for use as a pharmaceutical.
An eleventh aspect of the present invention prowdes a compound of formula :

7@»@“ "

or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for potentiating
glutamate receptor function.
A twelveth aspect of the present invention provides a compound of formula :

HCH H—(“) CH,

oCH

=

F
for the manufacture of a medicament for treating Parkinson’s disease.

DETAILED DESCRIPTION OF THE INVENTION

In this specification, the term "potentiating glutamate receptar function” refers to any




OCH3 F for the manufacture of a nedicament for treating cognitive

deficits associated with schizophrenia. A tenth aspect of the present

i nvention provides a conpound of fornula : H H iH3 s} g NOB-208bOCH3 F

or a pharmaceutically acceptable salt thereof, for use as a pharnmaceutical.

An el eventh aspect of the present invention provides a conpound of formula
CH H3 -..J HB CH3 Ns-- OCH3 or a pharmaceutically acceptable salt

t hereof, for the manufacture of a nedi canent for potentiating glutamate

receptor function. A twelveth aspect of the present invention provides a

conpound of formula: CH a CHN-$ 0 CH3 F for the nmanufacture of a

medi dasfeased rgspansivanessoolmitanale seceptars SeaexambEAMP ATRCERtOGRIcRIUtaNateror THE
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function” refers to any 1 9
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, Huntington's chorea,myocionus,
dystonia, and Parkinson's disease; reversal of drug-induced states (such as cocaine,
amphetamines, alcohol-induced states); depression; attention deficit disorder; attention deficit
hyperactivity disorder; psychosis; cognitive deficits associated with psychosis, and drug-induced
psychosis. In addition, the compounds of formula | are useful for treating sexual



-4b increased responsi veness of glutamate receptors, for exanple AVPA
receptors, to glutamate or an agonist, and includes but is not limted to
inhibition of rapid desensitization or deactivation of AMPA receptors to
glutamate. A wide variety of conditions may be treated §rNpy eggpnted by the
conpounds of formula 'l and their pharmaceutically acceptable salts through
their action as potentiators of glutamate receptor function. Such
conditions include those associated with gl utamate hypofunction, such as
psychi atric and neurol ogi cal disorders, for exanple cognitive disorders;
neur o- degenerative disorders such as Al zheiner's di sease; age-rel ated
denenti as; ¥§eiPdduced nenory inpairnent; novenent 8CBURWANE such as
tardi ve dyski nesia, Huntington's chorea, nyocl onus, dystonia, and

Par ki nson' s di sease; reversal of drug-induced states (such as cocai ne,
anphet am nes, al cohol -i nduced st ates)3- depression; attention deficit

di sorder; attention deficit hyperactivity disorder; psychosis; cognitive
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addi ti on, myrpmmﬁmrmfaﬂﬂmbaerin)aﬁcaeamméubantprowé;sre@éntng sexual 1 9 NOV
2004 WO 01/ 9005& PCT/. [11746 -5 d Q % nds of formula |
may al so be "UEBYW PRETESUEP ﬁcﬁnp%‘#o fyorth% ?P"%'T?cfﬁa '?‘%Fﬂ#%ﬂ"?ﬂ" ong term
and | ear ni nghablcbndt’gonsThe present invention provides the use of conpounds
of formula I for Ltions,. 5 It is
understood by onlgso d%r%@?&r\gf%ozgdﬁ% @ eﬁggﬁﬁﬁﬁ %P%'gg@gr%ound of

formula |la: fMmuiHe: H it CHs N-S-{ formula la OCH3 F is included within

the scope of formula | defined hemeumab@vec More speccally, formula |l is a
racemic mxture and fornula la is % eMu(eépqug, 14R) 10 enantionmer. The
present invention incl udes ithe @ rmacegt imgl |y acceptable salts of the
conpounds defined by Fopmulasy formula I'a. The term "pharnaceutically

acceptable salt."” as use er"él n, refers to salts of the conmpounds of the

above

is included within the scope of formula | defined hereinabove. More specifically,
formula [ is a racemic mixture and formula la is the corresponding (R)-

10 enantiomer.

The present invention includes the pharmaceutically acceptable salts of
the compounds defined by formula | and formula la. The term "pharmaceutically
acceptable salt” as used herein, refers to salts of the compounds of the above
formula which are substantially non-toxic to living organisms. Typical

15  phammaceutically acceptable salts include those salts prepared by reaction of the
compounds of the present invention with a pharmaceutically acceptable organic
or inorganic base. Such salts are known as base addition salts. Such salts
include the pharmaceutically acceptable salts listed in Journal of Pharmaceutical
Science, 66, 2-18 (1977) which are known to the skilled artisan.

20 Base addition salts include those derived from inorganic bases, such as
ammoenium 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

25  bicarbonate, calcium hydroxide, calcium catbonate, and the fike. The potassmm
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 fong as the saltas a
whole is pharmacologically acceptable and as long as the counterion does not



formul a which are substantially non-toxic to |living organisns. Typical 15
phar maceutically acceptable salts include those salts prepared by reaction
of the conpounds of the present invention with a pharnaceutically
acceptabl e organic or inorganic base. Such salts arﬁgk agng@ base
addition salts. Such salts include the pharmaceutic II@ o gtable salts
listed in Journal of Pharmaceutical Science, 66, 2-19 (1977) which are
known to the skilled artisan. 20 Base addition salts include those derived
frominorgani c bases, such as ammoniumor alkali or alkaline earth netal
hydr oxi des, carbonates, bicarbonates, and the like. Such bases useful in
preparing t WOW¥PHs of this invention thus include 8eHAmIfydr oxi de,

pot assi um hydr oxi de, anmmoni um hydr oxi de, potassi um carbonate, sodi um
carbonat e, sodi um bi carbonat e, potassium 25 bi carbonate, cal ci um hydroxi de,
cal ci um carbonate, and the |ike. The-%otassium and sodiumsalt forns are

particularly preferred. Jt should be recogni zed that the particul ar

count eri on f°8$tH$lH8” feﬁgﬁqu&ﬁtleaﬁ?gtegalf e %\""H‘{lf‘ri 'sifwg@ﬁt"i“gfﬁt‘?og W& ual Iy not of
a critical rieshoze sals hayfgnasdtdies @ akist iaa sabstantiglyenhgirgsdsrimcol ogi cal |y
accept abl e and Qi | : n 1 9 NOV,2004 WO 01/ 90056
PCT/ USO1/ 11746 i’%%S%ﬁg?‘%ﬁ‘u{"g?%'ﬁn‘dg@@%ﬁgﬁg?qlg%‘F%%E?'Bp‘?’ﬂ%méﬂ? BPes 4 whole. It
i s further GhriRamsems bensed by e samebendsdiug havingydiffepentihimedr at es or exist in a

subst ant izl IgsmaRMMASBUSuEO Wilch A% et Rtkrdeh iabre. fh thEé(?égm%r;sﬁoﬁhﬁoi sorer ”

refers to a conpound npde u& of the sane” at ons bon ) _he sane bonds
but havi ng FRAE @ niguRtioas Shoiser heteinythe deresenamtienerar e not
i nt er changeabies.to Muestérboisendls WG nuledules St MmbuPeRfMpadatletairbred

configurati rei termsenantioner” .refers . to two

ster eoi sorre?@a%ﬁ?ggg'véﬁm é’%& @%qurfri%ﬁﬁeﬁ{gﬁ@%rr ﬁ%‘fﬁgoa%?aéb%ﬁt% Wil ges of one
anot her . Thdour gifierent trovps are atached. A@%ﬂ@em., tedermiydiastareomeisb whi ch  four

di fferento JTERS tQ6tEreBhsAES Rlich A% nb? BRbNIGHEL Nin 4dadfod, §kdn " di ast ereomers” 10

referes to stereoisoners which are not enantioners. | n addition, two
di ast er eome/@siREFARIErHWlieh bavgardifisrent onfigyration at ol ghe ehtiralnsenier eige chi r al
center are refefred odgrdimadtepigiers” athe ephdBicemate’ MRickBic MixtureageMat e, "racem c

m xture" or .. | IR sfrcation: refer to .a mxture of equal parts of
enanti oners. mf%@%?‘“&dﬁ% eﬁa'rr‘lete?gon%w(éur%ﬂr?qgﬂ'r?@ﬁ? D{%@m{?g?&s' herein refers to
t he increase The term "enantiomeric enrichment” as used herein refers to the increase
15 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
20 E'+E2

wherein E' is the amount of the first enantiomer and E? is the amount of the
second enantiomer. Thus, if the initial ratio of the two enantiomers is 50:50, such
as Is present in a racemic mixture, and an enantiomeric enrichment sufficient to
25 produce a final ratio of 70:30 is achieved, the ee with respect to the first
enantiomer is 40%. However, if the final ratio is 90:10, the ee with respect to the
first enantiomer is 80%. An ee of greater than 90% is preferred, an ee of greater
than 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
30 inthe art using standard techniques and procedures, such as gas or high
performance liquid chromatography with a chiral column. Choice of the
appropriate chiral column, eluent and conditions necessary to effect separation



is in the anount of one enantioner as conpared to the other. A convenient
nmet hod of expressing the enantioneric enrichnment achieved is the concept of
enanti onmeri c excess, or "ee", which is found using the foll ow ng equation:
ee = El - E2 X100 20 ET + E2 wherein El is the anou tmm}?mflrst
enantiomer and E2 is the anount of the second enantio if the
initial ratio of the two enantioners is 50:50, such as is present in a
racem ¢ m xture, and an enantioneric enrichment sufficient to 25 produce a
final ratio of 70:30 is achieved, the ee with respect to the first
enantiomer is 40% However, if the final ratio is 90:10, the ee with
respect to WREPWFrst enantioner is 80% An ee of greewes/HRan 90%i s
preferred, an ee of greater than 95%is nost preferred and an ee of
greater than 99%is nost especially preferred. Enantiomeric enrichnent. is
readily determ ned by one of ordi nary?-.ski Il 30 in the art using standard

techni ques a procedur.es, such as ga high perfgormance liquid

chr omat ograﬁg‘eﬁ?ﬁ"’@eﬂ%?q‘ﬂ?W&Q)Y"@?ﬁ‘ug‘ei‘ﬂ \eqge §f onaf ordingey ki Hee chi r al
colum, eluentt and conditions necessary to effect separation 1 9 NOV 2004
WD 01/ 90056 PCT/ 1 Lhe en ntlorrerlc air i.s well within the
know edge of one (?f%lénr]s n%r}lﬁ%‘sﬁfe Ysed er?‘HQSG%TOHWH%edt"éPWEm“ R' and "S" are
used her ei n chemistoyriesiengte apesificicanfigugption of a abhalwester. yihederdeR0dt e speci fic

configurati Ql‘écfﬁ% r@femb ik c&fﬁﬁ&rﬁﬁon Q-Fg%hlt'a% erWith cforcﬁ'\% @att&rﬁsmg)r s to that

configuration o hiral ockw se rel ations gr oup
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con iguratio

a, counterclo ationship of
grloup priori Fimgge'%?ﬁvﬂﬁ@scto“’?t %gngﬁﬁq{ﬁ’ P‘Eﬂﬁg'gt QW%H"Q#%M@@E%? g’ng t he boP\d
toward the Iseomstowsnst)ahen yiegedalpng the bdrudoyeard tirsi lowesbpricyityagas. | S based upon

their atgm efh@'éﬁ%ﬁ& Iﬁﬁréshggfsqﬁ&ed)ﬁ dillelﬁéueﬁ&hlﬁgumﬁ’%r%ﬁ]o?depmgfe}asrn p?:]ti al list

of priorities a ussi on stereoc

"Nonenc! at urdonge "‘@59&}1%Wjéﬁ'rb‘iiQﬁm'@rﬁ"ﬂéldﬁp‘é@'%rﬂﬁsmﬁéhﬁntﬂy is (J.H
Fl et cher, etcontained Iﬁdﬂomerﬂcﬁiﬂlﬂ'}s ofDrgafig Eompelamid:3incifies HaktlaBiREeei N the term

"Lg" ref erséﬂ. %?t(s; . [@%ﬁ?ﬁ#)%ﬂ%&”?@ Béanpl es 15 of suitable |eaving

groups are
‘ As used herein the term “Lg” refers to a suitable leaving group. Examples

15 of suitable leaving groups are Ci, Br, and the like.

The compounds of formula I can be prepared, for example, following
analogous procedures set forth in Intemational Patent Application Publication
wo 98!31_’:496 published August 6, 1998 (See Example 196 therein). More
specifically, the compounds of formula | and formula la can be prepared, for

20 example, as disclosed in Scheme 1. 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.



The conpounds of fornula I can be prepared, for exanple, follow ng

anal ogous procedures set forth in International Patent Application
Publication WD 98133496 published August 6, 1998 (See Exanple 196
therein). More specifically, the conpounds of for mu1 Y ]Fl ogngdkor nula la can
be prepared, for 20 exanple, as disclosed in Schene he reagents and
starting materials are readily available to one of ordinary skill in the
art. Al substituerrts, unless otherw se specified are as previously
defined. ' 1 9 NOV 2004 WO 01/90056 PCT/US01/11746 -8 Scheme | CH3 HCl NH2
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In Scheme |, step A, the nitrile (1) is hydrogenated to provide the primary
5 amine (2) as the HCl salt. For example, nifrile (1) is dissolved in a suitable
organic solvent, such as ethanol, treated with a suitable hydrogenation catalyst,
such as palladium on carbon, freated with concentrated HCI and placed under
hydrogen at a pressure and temperature sufficient to effect reduction of the nitrile
(1) to the primary amine (2). The reaction is then filtered and the filirate



In Schenme |, step A the nitrite (1) is hydrogenated to provide the primary
amne (2) as the HC salt. For exanple, nitrile (1) is dissolved in a
suitable organic solvent, such as ethanol, treated with a suitable

hydr ogenati on catal yst, such as pall adi um on carboz, Hﬁgﬁ ﬁgfmnth
concentrated HC and placed under hydrogen at a pr sg ; d tenperature
sufficient to effect reduction of the nitrile (1) to the primary am ne
(2). The reaction is then filtered and the filtrate 1 9 NOV 2004 WO

01/ 90056 PCT/ US01/ 11746 -9 concentrated to provide crude primary am ne (2)
as the HCl salt. This crude material is then purified by techniques well
known in t h¥03#480856sych as recrystallization froma 2GFUMBI&6sol vent. In
Schenme 1, step B, the primary anmine (2) HCl salt can be treated with a 5
suitabl e resolving agent to provide the salt (3). For exanple, the primry
amne (2) HC salt is dissolved in a%suitable organic solvent, such as

et hanol and trea %ﬁémﬁth abo t an egulv | ent, of a suitable base such as

sodi um hydr oX3"g&"™ prP‘é‘ﬁ"c?’?’ fprraary gming (Q@s At ielsslis fis ¢Hde 1 s treated
with a sui taﬂnhterméﬂbén/pumgecﬁlg,etethmcﬁ:wheﬁ lagwh imib b, lehds For exanpl e, about

0. 25 equi val %@&%ﬁ'@aﬁhﬁ&# %g??esoin @ 1o suitable organic solvent, such as

et hanol is e solution is then heated to about 75C
and stirred for liltﬁsibemsbSteprﬂjﬂwnmﬁhmr@mmHGhseilts:anbetreatedMimd to cool

slowy wigh ghhwg l'é@.&\nna_ Q@en?f V1AL QaI’E tﬁ&?@xa%ﬁ]le 'ﬂﬁa eﬁﬁ] Byarhth%t ration,

rinsed with ethano and r|e er vac mto provi The

salt (3) is iﬁﬁwagmﬁﬂ%'maﬁuﬁa%‘i’fﬂ%q? @Nﬁngammasﬁwelmnd tr@a’r@ﬁ as et hanol
and water i Swn&ﬁab@dlfhﬁ(bquﬂ?ﬁlenﬁiful’sﬁﬁéble&aab@%bﬁfbsaéodfuﬁf Hyd?bxidé'tThe the solids go

t | ut Th |, ut i t. h | ow th st
for about 5 Barts B UERY S e iy Bl € SyiaPlefohingabd #h about 0 o 5C
and the sal tagI3aiicscislo Foeetasyplehabout D26 padivatants ditkenaliglatid(By is then rinsed
wi th et hapol g a04e Qnﬁbﬁgs@&enag%ﬁ é%l%nof %a&felaqggwegﬁrafé eﬁneg‘oiut?&ll 5 (3) s

converted to the free base

sul f ony! at ednedhgsis\tp geowd ¢p rhliped forgbou m@%@ﬁpTh‘a SOé‘%i'Dtl ls(tbf}n i s slurried
i n a suitabl slorediRrios sﬁmlmﬂistnrrﬁ.gcmh@ﬁeag{al@qu ceidceiing eiaiish,t reated with

ot 2o o VPRl 8 oSBT T e S 4l 3 o o
separ at ed. iheresusperwed & psuiisble brganin eolvait,isach ad etharekamdlatertly azeot r opi c
di stal | agk ONadiel NThe slurry is heated at reflux until the solids go into solution. The

solufion is then allowed to cool slowly with stirring for about 8 to 16 hours. The

suspension is further cooled to about 0 fo 5°C and the salt (3) is collected by

filtration. The salt (3) is then rinsed with ethanol and dried at about 35°C.

in Scheme |, step C, salt (3) is converted fo the free base (4) and in Step

20 D, free base (4) is sulfonylated to provide sulfonamide (5). For example, salt (3)

is slurried in a suitable organic solvent, such as methylene chloride and treated

with about 2 equivalents of a suitable base, such as aqueous sodium hydroxide.

The mixture is stirred for about one hour and the organic phase is separated.

The organic phase is then dried, for example by azeotropic distaltation with
25  heptane 1o provide the free base (4). The dried free base (4) in heptane is then

treated, for example, with a catalytic amount of 4-dimethylaminopyridine, an

excess of triethylar_nine and methylene chioride is added to provide total

dissolution. The solution is cooled to about 5°C and treated with about onhe

equivalent of a compound of formula Lg-SO,CH(CHj3),, such as isopropylsulfonyl
30 ' chloride. The reaction is then allowed to warm to room temperature over about

16 hours. The reaction is then cooled to about 8°C and treated with 2N aqueous

HCL The organic phase is then separated and washed with water, sodium



25 heptane to provide the free base (4). The dried free base (4) in heptane
Is then treated, for exanple, with a catal ytic anount of

4-di met hyl am nopyri dine, an excess of triethylamnm ne and nethylene chloride
is added to provide total dissolution. The solution is d to about 5C
and treated wth about one equivalent of a conpound 3e3 1 n&

Lg- SO2CH( CH3) 2, such as isopropylsulfonyl 30 ' chloride. The reaction is
then allowed to warmto roomtenperature over about 16 hours- The reaction
is then cooled to about 8C and treated with 2N aqueous HCI. The organic
phase is then separated and washed with water, sodium 19 NOV 2004 WO

01/ 90056 PCYPOLWI¥11746 . -10 bicarbonate, dried ovePCEBHYH4US sodi um
sulfate, filtered, and concentrated under vacuumto provi de sul fonam de
(5). In Scheme 1, step E, sulfonanmde (5) is nitrated to provide the
p-nitro derivative (6). Mre specifil@ally, sulfonanide (5) is conbined

vmthtrlfluro cetjc id,i a syjtable o ic solvent m xture, such as
met hyl ene ¢ oagteaq.[@%ﬁg%n[a&ﬁ%& d lﬁ‘tﬁ frltgrer&]o%'ldecﬂn‘feﬁtr%t%ut - 5C and
about 1.2 equderiaenistoqirod®dsulibnamidegBhi tric acid is added to the m xture.

The reaction ismglrﬁn@%ﬁ%l %{egqf glglﬂ’ﬁgerat(sa é&t%‘ﬁm%(f‘ovggettpabo t 3 to about 5

hours and t hen xture is then
di | ut ed wi t Hieniatvg (6dnMorterapesificsdy, aultﬁnwatdet(ﬁ) issantiitedwithdiflubmacatioout 15

m nut es. FheacROn g euifbRAgMid %l%ﬁﬁﬁﬁ@ﬂ&%@%&%ﬂe%kﬁ%d wi th methyl ene

chl oride. The I C hase and,é organi c extract's are | ned, treated
with water Q’f?ﬂ%élgaaﬁfgxﬁ’é‘%@ codetie agg‘“r@% 3wHAhoM h3 gRwvalams of 98%e pH i s

adj ust ed t o fainidy titrf. doid io adduoitd thé. rfixtie! rrnsaéadﬁanemea@ﬁlrréamtﬁ@mnnate The
m-xture is R nutes and the or clayer is 15
separ at ed. ﬁ;’gt%%géﬁ:boﬁpé) ab%@#l}?grr?e@ H’W'EF%%’ rﬁ?fﬂé‘?m ﬁm to provide
crude p-ni t r hedegcignampduse (Sﬁi)enmuf@hwﬂlsn@ﬁlwbnemlme(andwtei‘wnﬂo step F. In
Schene |30 st@iRedtor &bl 15 lﬂm9€e§' Yﬁé s{Bod i hahélsrtﬁé#\%ggra{eg ah§e p-amno

derivative ( | SO suita
p-t ol uenesul ﬁf’%ﬂ‘ﬁ?cgw@dp?t Yle'?\?o‘?r@”g‘f:rey?ef‘?f@adl‘q ghase ?"ﬂfh@gﬁ‘llﬁwfﬁﬁs @&rivative (6)
i s di ssol veccombined,i@atd with wadirank mdebus%hsa siidh babe sbieh ﬁﬁ%}@dé. on catalyst,
Ui o ent t oA re g8 BB B BRE S Wi et PO oibordid T ot he
p- ami no der i Thetixture (s7gtirretd iiar abewtd toth mputes bhdthedrganivdayer ist r at e concent r at ed
under 15 separated. The organic layer is then concentrated under vacuum to provide
crude p-nitro derivative (6) which is carried on directly to step F.
In Scheme |, step F, p-nitro derivative (6) is reduced to the p-amino
derivative (7) and isolated as a suitable salt, such as a p-toluenesulfonate salt.
More specifically, crude p-nitro derivative (6) is dissolved in.ethano, treated with
20 asuitable hydrogenation catalyst, such as palladium on carbon and placed under
hydrogen at a pressure sufficient to effect reduction of the p-nitro derivative (6) to
the p-amino derivative (7). The reaction is filtered, the filtrate concentrated under
vacuum, and the crude p-amino derivative (7) is dissolved in a suitable organic
solvent, such as tetrahydrofuran. To this solution is added an equivalent of a
25  suitable acid, such as p-ioluenesulifonic acid monohydrate with stiming, To this
solution is then added MTBE and the slurry is stirred for about 1 to 2 hours. The
slurry is then filtered and rinsed with MTBE/THF (3:1) to provide purified p-amino
derivative (7).
In Scheme |, step G, the p-amino derivative (7) is converted to the
30  comesponding free base (8). For example, p-amino derivative (7) is suspended
in a suitable organic solvent, such as methylene chloride and treated with a
suitable base, such as saturated aqueous sodium bicarbonate until the pH of the
aqueous phase is about 6.5, The phases are separated, and the organic phase



vacuum and the crude p-am no derivative (7) is dissolved in a suitable
organi c solvent, such as tetrahydrofuran. To this solution is added an
equi val ent of a 25 suitable acid, such as p-tol uenesul fonic acid
nmonohydrate with stirring. To this solution is th qqgqu BE and t he
slurry is stirred for about 1 to 2 hours. The sIurr% t filtered and
rinsed with MIBE/ THF (3:1) to provide purified p-amno derivative (7). In
Schenme 1, step G the p-amno derivative (7) is converted to the 30
correspondi ng free base (8). For exanple, -p-amno derivative (7) is
suspended in a suitable organic solvent, such as nethyl ene chloride and
treated w t WOA2EHi t abl e base, such as saturated aquBSUESIBYAKuUmM bi car bonat e
until the pH of the aqueous phase is about 6.5. The phases are separated,
and the organic phase 1 9 NOV 2004 WO 01/90056 PCT/USOL/ 11746 -11 is rinsed
w th 5% sodi um bi carbonate, water, ﬁ&'then concentrated under vacuumto
provi de free_has s ls d di et her nore preferably,
methyl t -bdt Wsegfv&g%% A 'ug'fktf‘%aétfoné y'g? & PF@%‘F%GW‘E%&H@@W [ ting solidis

col | ect ed batium togrovitke ftee hase (8).dEo thisris &dded diatiptethaseri@d@. 5 I n Schene 1,

step H fr e?r&?@@%(rﬁ&{myﬁPﬁﬂﬁ%ﬁegqo\éﬁééef:@st%éaﬂgh bﬁ@az r%%(lgtjn%g %) |I de to provi de

t he conpoun base combined with
about 1.15 é&motﬁélmlﬁlﬂ@t'?ﬂiﬁﬁwwfﬁ@ftmf@S%(ﬁ)tabI e organi c solvent, such as

met hyl enes chl ori tﬂ%chéih@wsteia mf@guaaéqhﬁairéat@é with 53%@%@1@;@@' chl ori de

is added to the sqlution roo erature and sti or about 1 hour.

The 3.0 reacPPBHd ':BF‘IQOF i ekpTpleviRedase fdisgpmbiped aqueous aci d.
The organic quraaem 1L1§achmaledlshmmmmmhaaommg@%mmh%h%th sat ur at ed

pot assi um t i | gve dr ous nmagnesi um
sul fate, fi ﬁﬁéer e‘%‘gcgfo CO%%’Z‘F,??%WO&% er 5\7‘2‘@ %‘?e\/\ﬁL @O&H%/ ion of ethyl
acet at e. Theaddedtodhresdlution gt @Qmempiﬁ@fdretﬁ]\damctﬁooabouﬂ hous.uTteabl e or gani c
sol vent, 1 UGBadksn @.txtwé isARéH dshed WiNGwhter érﬂsddhﬁa'a'ageo'ilelablgsTl?J&gé}ﬁ# | ected by

filtration and dri nder vacuum rovi ound ormula | a.
In addition,P hgfegf,thgnggﬁlf&gyltg E?eﬁ?ﬂ?(?"gﬂg‘srie}‘i'é”"ﬁﬁaﬂﬁ*?d RAWSSEM(2) HO salt can
be carried marbdnate,aﬂlhm daoecisepid Uit oesr aphireUs mamesitmsafatd) ﬁltefrédﬂe base. In
this manner ant r&gnc(éﬁfmgdjﬂﬁheﬂra&%t%%d&mén of ekhyi aceta?sl TR ﬁle s
- crystallized by addition of a suitable organic solvent, such as ethyl acetate. The
15 resulting solids are coliected by filtration and dried under vacuum to provide the
compound of formula [a. '
In addition, step B can be skipped and the primary émine (2) HCl salt can
be carried on directly to step D after converting it to the free base. in this manner
the compound of formula I is ulfimately prepared.
20 Alternatively, the compounds of formula 1a can also be prepared, for
example, as further disclosed in Scheme I, The reagenis and starting materials
are readily available to one of ordinary skill in the art. All substituents, unless
otherwise specified are as previously defined.



20 Alternatively, the conmpounds of fornula la can al so be prepared, for
exanpl e, as further disclosed in Schene It. The reagents and starting
materials are readily available to one of ordinary skill in the art. Al
substituents, unless otherw se specified are as previ 8uS0Y 2885i ned. 1 9
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In Scheme i, step A, the acid (9) can be treated with a suitable resolving
agent to provide the salt (10). For example, acid (9) is dissolved in a suitable
5 organic solvent; such as ethyl acetate, the solution is heated to about 30°C and
treated with 0.5 equivalents of a suitable resolving agent, such as S-{-}-o-
methylbenzylamine. The reaction mixture is then heated at reflux for about 10
minutes and then cooled to rocom temperature with stiring over about 8 hours fo '
about 16 hours. The resulting precipitate is collected by filtration to provide crude
10  salt(10). The crude salt (10} is reslurried in ethyl acetate at reflux for about 10
minutes and then cooled to room temperature with stirring over about 8 hours to



02N (12) fornmula la In Scheme 11, step A the acid (9) can be treated with
a suitable resolving agent to provide the salt (10). For exanple, acid (9)
is dissolved in a suitable 5 organic solvent, such as ethyl acetate, the
solution is heated to about 30C and treated with 0459eaqw v@hents of a

sui tabl e resol ving agent, such as S-(.)-a- nethyl benzyl am ne. The reaction
m xture is then heated at reflux for about 10 mnutes and then cooled to
roomtenperature with stirring over about 8 hours to about 16 hours. The
resulting precipitate is collected by filtration to provide crude 1o salt
(10). The crude salt (10) is reslurried in ethyl acetate at reflex for
about 10 nMWL/e856and t hen cool ed to room t enper at ur EBCWPPKHIFS| rri ng over
about 8 hours to Step s 02N Step D 19 NOV 2004 WD 01/ 90056 PCT/ US01/ 11746
-13 about 16 hours. The salt (10) is collected by filtration, and the above
reslurrying process is repeated. Thd3collected salt (10) is then dried
under vacuum sal t (é%éhis treated with aqueous

aci d under f?PQﬁ&i%@%£§WE%?¥@hﬁgﬁgkﬁ%aﬁbaHaWw= LR ESHEYPIski || in the
art to provipecetdis répdatetie Taeicoliettéd sait (FOYis tenrpbeurzef Jacg#f) is conbined with
N Arter StiPRORETY et a e B VB e B about. 3 hours, |
the |ayers ctandedpanditierns weltikowsrtgane of drdinany skill in tis arttd peovide treenhy dr ous
SRR L oA TR VSR I 21 O o
reduci ng ageleh apmethyigye ghicddgang freated yithh 1N Bieb| Afler stimingiths reastienpl e, acid (11)
i's di ssol vedmikilreFosatoudPlorabo0l Tt the MyéRy e s§idfdle theloffahRiiy@r of uran and
treated with_a.suitable reducing agent,. such as borane, di nethylsul fide.
The reactior® 5’%8%‘1’(85”!&‘88?8%’“3@“9 UFY %an?’ﬂteregb%@tm%ceﬂﬁf%‘,‘"d@boI ed to room
t enper at ur e vaninytogmovtidedires add (48t urated 1.5 pot assi um carbonate. The
reactionygn xtur epignbien, stbp &7 & (1 Pre®RBY hitt? a IRHER r@dﬁging agent to
provide the primary alcohol (12). For example, acid (11) is dissolved in a suitable
organic solvent, such as tetrahydrofuran and treated with a suitable reducing
agent, such as borane dimethylsulfide. The reaction is then heated at reflux for
about 5 hours, cooled to room temperature and quenched with saturated
15 potassium carbonate. The reaction mixture is then stirred for about 3 hours and
the top organic layer is separated. The aqueous layer is extracted with a suitable
organic solvent, such as methylene chioride. The organic layer and organic
extracts are combined, washed with saturated brine, dried over anhydrous
magnesium sulfate, filtered, and concentrated under vacuum to provide the
20  primary alcohol (12).
In Scheme |, step D, primary alcohol (12) is converted to the phthalimide
derivative (13). For example, primary alcoho! (12} is combined with about one
equivalent of phthalimide and about 1.5 eduivalents triphenylphosphine in a
suitable organic solvent, such as tefrahydrofuran. To this solution is added about
25 1.5 equivalents of diethyl azodicarboxylate. The reaction mixture is then stirred
for about 8 hours to about 16 hours, quenched with water and extracted with a
suitable organic solvent, such as methylene chloride. The organic extracts are
combined, dried over anhydrous magnesium sulfate, filtered, and concentrated
under vacuum. The residue purified by running through a plug of silica gel with a
30 suitable eluent, such as ethyl acetate/hexane (1:1)to provide the phthalimide
derivative (13).
In Scheme Il, step E, the phthalimide derivative (13) is converted to the
primary amine (14). For example, phthalimide derivative (13) is combined with a



the top organic layer is separated. The aqueous |ayer is extracted with a
suitable organic solvent, such as nethylene chloride- The organic |ayer
and organic extracts are conbi ned, washed with saturated brine, dried over
anhydrous magnesiumsulfate, filtered, and concentf@tﬂg um@ r vacuumto
provi de the 20 primary al cohol (12). In Schenme 11, step %, I mary al cohol
(12) is converted to the phthalimde derivative (13). For exanple, primry
al cohol (12) is conbined with about one equivalent of phthalimde and
about 1.5 equivalents triphenyl phosphine in a suitable organic solvent,
such as tetrahydrofu ran. To this solution is added about 25 1.5

equi val ent sW8PLMWP¥EL hyl azodi car boxyl ate.. The react i oPETHSHIEHE i s t hen
stirred for about 8 hours to about 16 hours, quenched with water and
extracted with a suitable organic solvent, such as nethylene chloride. The
organic extracts are conbined, drie#over anhydrous magnesi um sul f at e,
filtered, and, concentrated u residue purified by running

der vacuu The :

through a pf® '&1% organi¢ Ve@%?”%%@'%”?@"glﬁ??%‘gwg‘@l%?ES,OfE%W'% et hyl

acet at e/ hexane sgifable) hytimzioe espiihent. Ehepbadtiah miduieis stﬁfmdfdﬁddﬂouﬂﬁ( ﬁ3)- I'n Schene
1, step E, L4 | vat .ol 1 I.s converted to the primry
am ne (14). oreé(;)ag%%{j é{gbgﬁttgﬁgcﬁlonﬁ%é%t\%eé P@i’f‘?@@g Tffff'alidésae%‘:‘f%?’ned wthal?9
NOV 2004 WOcodiedBeaeureSs/apdte/pimaryamine(14)is cellotted by fijatos. sol ?/en':1 , OIsuch as

t ol uene dtre | g 3 1 e hydrazine
equi val e?’tq. Theq&ggg%w%ﬂ' %ébxlﬁﬁﬁgp?ﬁgﬂjsﬁrwgggﬁk g@fogﬂ%fﬁélt%b‘}"?ﬁbnut es, heated
at about 99&Ufaran¥ds (B) lgsmarnenanalegaitste the precedire describaskipSehane . cool ed to
about QC andteblieapverary amine (14) is collected by filtration. 5 In Schene

ll, step F, the primary.am 14). is sulfonylated to. provide sulfonam de
(6) in a manner Iﬁﬁﬁﬁ%ﬁ u'sﬂ?pg&ttﬁees ?'ba@@@%{ﬁi's %@E‘P’f Bapvd t@cgﬁ%ene |, step D
above. | n Shhemi8) inla mannep aglogohretodh frocesinectesrbed insSchede b stkptFo provi de t he

free bagpe (Bdwd N a manner anal ogous to the procedure described in Schene
1, step F 1o above, In Schene I the free base (8) is treated

with a 3,5-di bed2&gheme iy sten %@qf@e&%@?&i?%&da@hﬁ@mwow ornmula lain a
manner anal egltige to@rdvitiz the compound of formula la in a manner analogous to the
procedure described in Scheme |, step H.
In addition, in Scheme ll, step A can be skipped and the acid (9) can be
15  carried on directly to reduction step C. In this manner the compound of formula |
is ultimately prepared.

The following examples are illustrative only and are not intended to limit
the invention in any way. The reagents and starting materials are readily
20 available to one of ordinary skill in the art. Unless indicated otherwise, the
substituents are defined as hereinabove. It is understood by one of ordinary skill
in the art that the (R) and (8) enantiomers of formula | can be prepared by
starting with, for example, (R)-2-phenyl-1-propytamine or (S)-2-phenyl-1-
propylamine, rather than the racemate of 2-phenyl-1-propylamine, or by resolving
25 the compound of formula | using standard techniques well known in the art, such
as those described by J. Jacques, et al., "Enantiomers, Racemates, an&
Resolutions”, John Wiley and Sons, Inc., 1981. Examples of such resolutions
include recrystallization techniques or chiral chromatography.
As used herein, the following terms have the meanings indicated: "eq"
30 refers to equivalents; "g" refers to grams; "mg" refers to milligrams; “ng” refers to
| nanograms; "L" refers to liters; "mL" refers to milliliters; "uL" refers to microliters;
"mol" refers to moles; "mmol" refers to mitlimoles; "psi” refers to pounds per
square inch; "min" refers to minutes; "h" refers to hours; "C" refers to degrees



procedure described in Schene |, step H In addition, in Schenme Il, step A
can be skipped and the acid (9) can be 15 carried on directly to reduction
step C. In this nmanner the conpound of formula | is ultimtely prepared.
The following exanples are illustrative only and are]r®tNQyn@gfided to linmit
the invention in any way. The reagents and starting materials are readily

20 avail able to one of ordinary skill in the art. Unless indicated
ot herwi se, the substituents are defined as hereinabove. It is understood
by one of ordinary skill in the art that the (R} and (S) enantioners of

formula | can be prepared by starting with, for exanple,
(R)-2-phenyi"[°l°1’ﬂ}"§pyl am ne or (S)-2-phenyl-1- propyl 86H®111746t her t han t he
racemat e of 2-phenyl -1-propyl am ne, or by resolving 25 the conmpound of
formula | using standard techniques well known in the art, such as those
descri bed by J. Jacques, et al., " Endfti oners, Racemates, and

Resol utions",_.Joh ons 98 S of such resol utions
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herein, the ﬁeﬁonmagquhmdiWhUHGMmmtggasmtd:mammhy," wy" 30 refers to
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l'i thium ;di I-xepre0Y AR ,%%m efefers to aqueous; 1PrOAc" refers to
| sopropyl acetate; "Et e ers to ethyl acetate; "EtOH' refers to ethyl

al cohol; "MeOH' refers to nethanol; "MIBE" refers to tent butyl nethyl
et her, o DEAD' refers to diethyl ag,@qi@boxyl ate; 'TMEDA refers to
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The tifle compound is prepared in a manner analogous to the procedure
described at Example 196 in Intemational Patent Application Publication WO
98/33496 published August 6, 1998 from 3,5-diflucrobenzoyl chloride.

Alternatively, the title compound can be preparéd in a manner analogous

20 to the procedures described generally in Schemes 1 and 1I, and more specifically
as described in examples 2 and 3 below without employing the resolution steps
as would be appreciated by one of ordinary skill in the ast.

More specifically, into a 500 mL 3-neck flask fitted with a sfirrer and
thermometer, 3,5-diflucrobenzoy! chloride (1.13 g) was added drapwise to a

25  stired solution of [2-(4-aminophenyl)propylif{methylethyl)sulfonyljamine (1.50 g)
and triethylamine (625 mg) in methylene chloride (200 mL) at room temperature
and under a nitrogen atmosphere. After stirring one hour at this temperature,
TLC showed that the starting aniline had been consumed. The organic layer was
washed once with water, dried over potassium carbonate, and concentrated

15



Example | Preparation of N-2- 4-N 3 5-Di fl uorobenzam do hen ro-2-

propanesul fonam de. 15 F The title conpound is prepared in a nmanner

anal ogous to the procedure described at Exanple 196 in terpati onal

Pat ent Application Publication WO 98/33496 publishébgANéﬁsﬁm , 1998 from
3, 5-di fl uorobenzoyl chloride. Alternatively, the title conpound can be
prepared in a manner anal ogous 20 to the procedures described generally in

Schenmes | and |1, and nore specifically as described in exanples 2 and 3
bel ow wi t hout enpl oying the resolution steps as would be appreciated by
one of ordinary skill in the art. Mre specifically, into a 500 nL 3-neck

flask fitteOMMea stirrer and thermoneter, 3,5-di PFEUBOBHERZzoyl chloride
(1.13 g) was added dropwise to a 25 stirred sol ution' of

[ 2- (4-ami nophenyl ) propyl ] ((‘met hyl et hﬁh) sul fonyl )amne (1.50 g) and
triethylanmne (625 ng) in nethylene chloride (200 nL) at roomtenperature

and under a ypbbfre8R8d @édﬁ@ﬁ@@ﬁélﬁ the“ér&@ermétéﬁan g:i 81%)25% SB@P i erddy S

tenperature, TLC showed T ne been consunmed. The

organi c | aydpatGial wagpaiiede Hﬁ%ﬁﬁuwo%\ﬁ?@he’%?’?@d‘ aselate Bbtoadeld um car bonat e,
and concent rtl@émécbn@osm\u3@34?1\@Qslﬁe%\%@sta@TMLﬂS%ﬁ%U%ﬁ"c 16- under reduced
vacuumto yIF| d th&ﬁralggq @a gl al (2.61 g) as a solid. This crude

mat eri al was B&PW r‘ cr 3 tallization from hexanel ethyl acetate 1:1 to
yield the tGaiduBtertfnp@d‘lﬁN SBAHM: 71 %) as yellow crystals.

M P. 158C- 160@eotyok §pbayH NL.ES, l\BB7161 (M + 1). 5 Calculated for
C19H22N2 2 SH2URPOC S54AB o \B.84CN56.603, H 5.83; N 6.76 Found : C 54.63, H
5.84, N 6.61 Exanple 2 zo Preparation of N 4- 1 Ry -1 -nethl -

{] (nethyl et hyl ) sul f onyl | am no} et hyg)apipeyy! ) (3, 5-di f1 uor aphenyl )car boxam de.

H1d CHd» Nr&paration of N-J4-((1R)}-1-methvi-2-
{[{methyiethy}sulfonvilaminolethyl)phenvil{3, 5-difluorophenviicarboxamide.

Q cH

il 3

-+~
F. :‘; /"\ QL/ o CH3

Preparation of 2-Phenyl-1-propylamine HCL.
CH,

@/l\/NHg HCI

Scheme |, step A: To an autoclave hydrogenation apparatus under

nitrogen was charged water-wet 5% paliadium on carbon (453 g), ethano! (6.36
L), 2-phenylpropionitrile (636 g, 4.85 moles) and finally concentrated (12M)
hydrochloric acid {613 g, 5.6 mole). The mixture was stirred rapidly and

20 pressurized to 75-78 pst with hydrogen. The mixture was then heated to 50-64
°G for 3 hours. 'H NMR analysis of an aliquot showed less than 5% starting
material. The reaction mixture was depressurized and filtered to afford two lots
of filtrate that were concentrated under reduced preséure to ~400 mL each. To
each lot was added methyl tert-butyl ether (MTBE) (2.2 L each) and the

25 precipitated solids were allowed fo stir ovemight. Each lot was filtered and the
collected solids were each washed with fresh MTBE (100 mL.) and dried
overnight. The lots were combined to afford 2-phenyl-1-propylamine HCI (634.4
g, 76.2%) as a white powder.

i5



0 CH3 F Preparation of 2-Phenyl-1-propylamne HCG. CHs NH2 HCI 15 Schene
1, step A. To an autocl ave hydrogenati on apparatus under . nitr
charged water-wet 5% pal | adi um on carbon (453 g), et h?gg:w& ﬁg

2- phenyl propionitrile (636 g, 4.85 noles) and finally 2 ted (12M
hydrochloric acid (613 g, 5.6 nole). The m xture was stirred r
pressurized to 75-78 psi with hydrogen. The m xture was then h
50-64 C for 3 hours. 1H NMWR anal ysis of an aliquot showed |es
starting material. The reaction m xture was depressurized and
afford two |ots of filtrate that were concentrated under redu
to -'400 mLVY@IHHYSSTo each lot was added nethyl tertPERRSHVIIYS K
(2.2 L each) and the 25 precipitated solids were allowed to stir overnight.
Each ot was filtered and the «collected solids were each wash
MIBE (100 mL) and dried overnight. “ffe 1ots were conbi ned to

2- phenyl -1 -
WD 01/ 90056

"R A5E o7 o3 Pt iR e @ b AL

(CDCI 3, 300 MA4z)m, 8HY 238 (ry8H) 225 (m, AH3.1 :{Er(d =69, 862((tms 2?r|ﬂ)

H, 1.25 (d, 3H, J=6.9), 1.02 (br s, 2H)., Preparation

of (2R)-2-phenyl propyl anm ne mal ate HOZC - C2H Ohi 5. Scherre 1, step B:
TERE e wlakning

To a dry 3-

@lateni t rogen was charge

2- phenyl - | -propyl am ne HCI (317. 2 g, 1.85 noles), dry ethanol
NaOH beads (75.4 g, 1.89 | es) cfy hat re washed in with addit

(500 ni)

by, gas

10

15

20

25

. The mixture was| stitspd for|1.6 hoursoﬁnd the resulting mlky
lo white NaC salts were |fi edNn Jal qubt F%'he filtrate was anal yzed

2

. Scheme 1, step B: To a dry 3-Liter round bottom flask under niirogen was
charged 2-phenyl-1-propylamine HCI (317.2 g, 1.85 moles), dry ethancl (2.0 L)
and NaOH beads (75.4 g, 1.89 moles) that were washed in with additional
ethanol (500 mL). The mixture was stirred for 1.6 hours, and the resulting mitky
white NaCl salts were filtered. An aliquot of the filirate was analyzed by ‘gas
chromatography to provide the amount of free amine, 2-phenyl-1-propylamine,
(1.85 moles). A solution of L-malic acid {(62.0 g, 0.462 mole, 0.25 equivalents) in
ethanol (320 mL) was added dropwise to the yellow filtrate and the solution was
heated to 75 °C. The solution was stirred at 75 °C for 30 minutes. The heat was
removed and the solution was allowed fo cool slowly. The resulting thick
precipitate was allowed to stir overnight. The precipitate was filtered and dried
under vacuum after rinsing with ethanol (325 mL} fo afford (2R)-2-
phenylpropylamine malate (147.6 g, 39.5%}) as a white crystalline solid. Chiral
GC analysis of the free base, 2-phenyl-1-propylamine revealed 83.2% e.e.
enriched in the R-isomer (configuration was assigned via spectrometric
comparison, via chiral HPLC, with commercially available (R)-2-phenyl-1-
propylamine).

'H NMR (CDCls, 300 MHz) & 7.32 {m, 2H), 7.21 (m, 3H), 2.86 (m, 2H), 2.75 (m,
1H), 1.25 (d, 3H, J=6.9), 1.02 (br s, 2H).

A slurry of (2R)-2-phenylpropylamine malate (147.1 g, 83.2% e.e.) in 1325
mL ethano! and 150 mL. delonized water was heated to reflux (~79.2 °C) untit the
solids went into solution. The homogeneous solution was allowed to slowly cool
with stirring ovemight. The precipitated white solids were cooted (0-5 °C) and

ogen was

apidly and 20
eated to

s than 5%
filtered to
ced pressure
er (MIBE)

ed with fresh
afford
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chr omat ogr aphy to provide the anmount of free am ne, 2-phenyl-I-propylam ne,
(1.85 noles). A solution of L-malic acid (62.0 g, 0.462 nole, 0.25

equi valents) in ethanol (320 nm.) was added dropw se to the yellow filtrate
and the solution was heated to 75 C. The sol ution wg ?@&eat 75 C for
30 mnutes. The heat was is renoved and the solutlon mas aI d to cool
slowy. The resulting thick precipitate was allowed to stir overnight. The
precipitate was filtered and dried under vacuum after rinsing wth ethanol
(325 nL) to afford (2R)-2- phenyl propyl am ne malate (147.6 g, 39.5% as a
white crystalline solid. Chiral GC analysis of the free base,

2- phenyl - | - PPAEYPP%NI ne reveal ed 83.2% e. e. 20 enri chBEIVSIVIIHE R-i soner
(configuration was assigned via spectronmetric conparison, via chiral HPLC
with comrercially available (R)-2-phenyl-1- propylamne). 1H NVR (CDCl 3,
300 MHz) & 7.32 (m 2H), 7.21 (m 3H18 2. 86(m 2H) 2.75 (m | H), 1.25
(d, 3H, J=6. hen Ipropylan1ne

1..02 (br ur.r
mal ate (147. ﬁ?&"&d ghe ’?(’}@‘gefgsﬁha? erfglfgeAaWeéq alr(i‘) ﬁﬁa"f Q?el oni zed wat er
was heated togts affd,rumﬂ).ﬂ&eayiﬁbpmﬁmé mahke (@5),’390&5 206 Rdcoleif)@sgol ution. The

honpgeneous qut| n sl.o th stlrrlng overni ght.
The preci pi t"a'[ gﬁ%ﬁ%@" @889%3%&% éaph REpraPYEmMiyey 2004 WO

01/ 90056 PCTbtﬁbﬂ/QBWAﬁe e‘rﬁcﬁedlmﬁleédlsoridﬂe collected solids were rinsed with

et hanol ( - n opyl am ne

mal at e (1 5. gWR@’?& ?@‘?‘X‘@é}@?%@‘ &8 '—ah‘{%e(gffo&gé §6 %réﬂ)‘?& anal ysi s of
the free badiH) 2 2Rdd2tHhHend) 153) 3B, J= 9&,\/1633)6!13:9@. gHole6.8). enriched in
the Risomer. 5 IIHNW (CD30D, 300 MHz) 87.32 (m 10 H), 4.26 (dd, 1H,
J3699)308(m 272(dd 1HJ93 153) 2.38 (dd, 1 H,
'J=9.3, 15. 6)Prear PEK athyieih any

(2B~2- phenyl propyl)[(rret hyl )et hyI HS@HfIQﬂy#,JI am ne. H CH3 HO CH3 11 o CH3
10 Schene 1, steps C and D. To a.st: rrﬂ}.@ drry of (2R)-2-phenyl propyl ani ne
mal ate (200 g, 0.494 mol) in -@ 10@50 oi,-) was added 1.0 N NaOH (1050

10 Scheme 1, steps C and D: To a stimed slurry of (2R)-2-phenylpropylamine
malate (200 g, 0.494 mol) in CH,Cl, {1000 mL) was added 1.0 N NaCH (1050
mi, 1.05 moles). The mixture was stirred at room temperature for 1 hour and the
organic phase was separated and gravity filtered into a 3.0 L round-bottom flask
with a CHCl; rinse (200 mL). The resulting free base, (2R)-2-

15 éhenylpropylamine, was dried via azeotropic distillation. Accordingly, the clear
filtrate was concentrated to 600 mL at atmospheric pressure via distillation .
through a simple distillation head. Heptane {1000 mL) was added and the
solution was concentrated again at atmospheric pressure to 600 mL using a
nitrogen purge to increase the rate of distillation. The final pot temperature was

20 109°C. .

The solution was cooled to room temperature under nitrogen with stirring
to give a clear, colorless heptane solution (600 mL.) of (2R)-2-phenylpropytamine.
To this solution was added 4-dimethylaminopyridine (6.04 g, 0.0494 mol),
triethylamine (200 g, 1.98 moles), and CH,Cl; (500 mL). The mixture was stirred

25 atroom temperatufe until a cléar solution was obtained. This solution was
cooled to 5°C and a solution of isopropylsulfonyl chloride (148 g, 1.04 moles) in
CH.Cl; (250 mL) was added dropwise with stirring over 2 hrs. The mixture was
allowed to warm gradually to room temperature over 16 h. GC analysis indicated
complete consumption of the (2R)-2-phenylpropylamine starting material.



m., 1.05 noles). The m xture was stirred at roomtenperature for 1 hour and
the organic phase was separated and gravity filtered into a 3.0 L
round-bottomflask with a CH2Cl2 rinse (200 ni). hﬁ ﬁ@ﬂ ng free base,
(2R)-2 15 phenyl propyl am ne, was dried via azeotropi % 04t on.
Accordingly, the clear filtrate was concentrated to 600 nL at atnospheric
pressure via distillation . through a sinple distillation head. Heptane
(1000 m -) was added and the solution was concentrated agai n at

at nospheric pressure to 600 nmL using a nitrogen purge to increase the rate
of distillation. The final pot tenperature was 20 109C. The sol uti on was
cool ed to r¥8MA%fperat ure under nitrogen with stirrPEUSHVE™Mgi ve a clear,
col orl ess heptane solution (600 nL) of (2R)-2-phenylpropylamne. To this
sol uti on was added 4-di net hyl am nopyrjdine (6.04 g, 0.0494 nol), .
triethylamne (200 g, 1.98 noles), amer CH2Cl 2 (500 m). The m xture was

stirred 25 at rogmt. ture un |l e S tained. This
sol ution was co eesgrr%% o %ooge t%€ @ﬁmﬁ? N%_g(g:ﬁdgd{')‘t &?PF@M chl ori de
(148 g, 1. O4lromlises)The nrgafiblpihs? WadS6paritpd andexiaded wifli epter e 800t h stirring

over 2 . SRR WARo; T LBHEH | SRl BrAtialdofedod goay terper ature

over 16 h. sisindic tTon
(2R) - 2- pheanpaS@pyamrﬁ@tys*tt%red|H@W@Waa¢oncqnt@tad¢md@0em:cm 01/ 90056

PCT/ USOL/£L17% d 2 N HC (500
m.) was a%derﬁésgf%g%gmﬂg?((Qﬁfﬁﬁfglfl@ﬁltowlﬁh% nﬁg]eméﬁgn arggrt'?I g? ﬁ)ﬁd extract et(zl W th

water (1 x 500)ape palgyaliowqiy i U(MHKJ@G'@ (M. 2H). 7128 ®r gani ¢ phase
was i sol at edsH)d.8ee@r t, (NARB@)3.36306 119), 88D (M, fi)l 4.65 @l 1H] PR\, trate was

((:?g(lzq)egt :)ﬁteﬁ%"ﬁ'pﬁ%{/@)ﬁj#efﬂy @5@5‘% Ej‘leﬁfgénlrﬁén#'%e’“??é%, 96% as a pale

yeIIOW0|I 1HNI\/R(CDCI3 300|\/Hz) 5734(m 2H), 7.23 (m 3H) 3.89
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Preparation 1@5‘_%@@'2&]‘_2. (4 ani nophenyl )propyl ] [(rret hyl et hyI )sul fonyl ] am ne
p- toluenesul fonate. CH3 Ow, th | Id;% H_,lOl
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" Scheme |, step E: To a round-bottom flask equipped with stir rod,
thermocouple and nitrogen purge at‘ﬁﬁ °C, was charged ((2R)-2-
i5 p‘henylprobyl)[(methylethyl)suIfonyi]amine (5.00 g, 0.0207 mol), triflioroacetic
acid (15 mL), dichloromethane (1.2 mL) and heptane (8 mL). The mixture was
cooled to — 5 °C and 98% fuming nitric acid (1.60 g, 0.0249 mol) was added
dropwise. The reaction mixture was stired at -5 to+5 °C for 3-5 hours and then

HN

warmed to 20-25 °C. The reaction was allowed to stir until GC analysis revealed
20 that ((2R}-2-phenylpropyl)[(methylethyl)sulfonyllamine is less then 1% (area %).
The reaction mixture was then diluted with dichioromethane (20 mL) and
diionized water (20 mL), and the mixture was transferred to a suitably sized 3~
" neck bottorn outlet round-bottom flask. The mixture was stired for 10-15
minutes. The aqueous phase was separated, extracted with dichloromethane (1
25 x20 mL), and the organic phases were combined. To the organic phase was
added water (15 mL), 10% NaOH (10 mL), and the pH was adjusted to 6.5-7.5
with saturated sodium carbonate. After 10-15 minintes of stirring, the organic
layer was separated and concetiirated to an oil under reduced pressure (25-35
°C).



H2N 14 HOS 1 CO0 11 H3 OCH3 Schene |, step EE To a round-bottom fl ask
equi pped with stir rod, thernocouple and nitrogen purge at'25 C, was
charged ((2R)-2 i5 phenyl propyl)[ (net hyl et hyl )sul fonyl ]am ne (5.00 g,
0.0207 nol), trifluoroacetic acid (15 m), dichlorofe Ngye2d0. 2 ni) and
heptane (8 nL). The m xture was cooled to - 5 C and 98% fumng nitric acid
(1.60 g, 0.0249 nol) was added dropwi se. The reaction m xture was stirred
at -5 to+5 Cfor 3-5 hours and then warned to 20-25 C. The reaction was
allowed to stir until GC analysis reveal ed 20 that

((2R) - 2- phenyl propyl ) [ (net hyl et hyl )sul fonyl Jam ne is |less then 1 % (area
%. The re &"F’ﬂ’ﬁgm xture was then diluted with di chPEFBWEIRGENe (20 L) and
diionized water (20 nL), and the m xture was transferred to a suitably
sized 3- neck bottom outlet round-bottomflask. The m xture was stirred for
10- 15 minutes. The aqueous phase was-28eparated, extracted with

the or gan ¢ phasEiaE & Seical UapLinErinshg ek g BERR (R0 'nL) , and the pH_

was adj ust echitraphényipropd]i(msthyletiysuifomtiienine iR} (8ar bonate. After 10-15

2 o1 | under e DErophEthethARM GG GR 2R E 000 Vo 0150086 o

PCT/ US01/ 11 miophew/)sondlieethyletybpuifenyl@mneokds diluted aith isthgnad bisd wasct ur e - of

(2 2. RV A DB DA g g (292 (3

ni t r ophenyl )%F%i?%@?ﬁ%é@ ethang! F dRl)-a hhaveactign bdyire wedd wit h et hanol

and was 5 t rgamigendieriof 16-20 i atiPoids!°e (RAMLEO G % offptR)2f(45% Pd on C

: ( r| nsed in V\éntlinop§1erq}l)propyl][(methylethyl)sulfonyl]amine was greater than 70%. The
reaction mixture was filtered through Hyflo foliowed by an ethanol rinse (25 mL).

10 The oil was diluted with THF (35 mL) and p-toluenesulfonic acid
monohydrate (3.94 g, 0.0207 mol) was added with stirring at 20-25 °C. When
the solids completely dissolved, MTBE (22 mL) was added and the siurry was
stirred for 1-2 hours. The slurmy was filtered and the cake was rinsed three times
with a 3:7 (v/v) solution of MBTE and THF. This process afforded [(2R)-2-(4-

15  aminophenyl)propylli(methylethyl)sulfonyilamine p-toluenesulfonate in 53.5 %
yields as an off white powder. Chiral analysis of the freebase, [(2R)-2-(4-

. aminophenyl)propyl][(methy‘[ethyl)stilfonyl]amine, obtained extractively from
[(2R}-2-(4-aminophenyl)propyil[{methylethyl)sulfonyljamine p-toluenesulfonate,
showed % e.e. of 99.5%. .

20 "HNMR (CDs0D, 300 MHz) 5 7.70 (d, 2H, J=8.4), 743 (d, 2H, J=8.4), 7.33 (d,

" 2H, J=8.4), 7.23 (d, 2H, J=7.8), 3.22 (m, 2H), 3.08 (quint, 1H, J=6.9), 2.99 (g, 1H,

J=6.9), 1.29 (d, 3H, J=6.6), 1.23 (d, 3H, J=6.6).



of THF) under nitrogen (total ethanol = 45 nl). The reaction m xture was
hydr ogenat ed for 16-20 hours at 20-25 Cuntil the GC area % of [(2R)-2-(4-
am nophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] am ne was greater than 70% The
reaction mxture was filtered through Hyflo foIIoweﬂ 5) @Ezﬁ@hanol rinse
(25 nL). 10 The oil was diluted with THF (35 m-) arfdIp¥ hesul f oni ¢
acid nonohydrate (3.94 g, 0.0207 nol) was added with stirring at 20-25 C
When the solids conpletely dissolved, MIBE (22 nlL) was added and the
slurry was stirred for 1-2 hours. The slurry was filtered and the cake was
rinsed three tinmes with a 3:7 (v/v) solution of MBTE and THE This process
af forded [ (2ZR2%4 is ani nophenyl) propyl ][ (et hyl et BFYSUIT6ny| ] am ne
p-tol uenesul fonate in 53.5 % yields as an off white powder. Chiral

anal ysis of the freebase, 1(2R)-2-(4-

am nophenyl )propyl 1[ (et hyl et hyI )sul %nyl ] am ne, obtained extractively from
((2R)-2-(4-3 | . _

p-t ol uenesul : f ;

7.70 (d, 2H, J84) 743(d 2H !J'.-
2H, J=7.8), 3.22 (m 2H), 3.08 ( ¥
1.29 (d, 3H, J=6.6), 1.23 (d, 3
PCT/ US01/ 11746 -21 Prepar at i omNo

2R) - 2- (4- am ngQ hen ro net hyl et fonylJam ne. H N O CH3
L(CH% N (Scherre 15¢ éﬂr% @J@L% %E&%ﬁ? 2R)¥2]-(4- oo
ani nophenyl l)qnnrmphéﬂy!)@mpyﬂt(meﬂtyleﬂiyb)mﬁbﬁmmmhé pitdluenepulfophteges g f&gatcgs( 41. 2I g,
s 0.0961 unt i
the pH o%mt%%%gﬁ ﬁ%ﬁ?ﬂ%@&) %iw%@%dg#%ﬁﬂaﬁgégé&&gﬁgﬁge ﬁ'ﬁ@ h@d and the
“oF gam c HeAauaesdase wap @%msmerasmtm_gnd thQQBg(illlGO m.), and
concentr at e(’bhbéb WdsOVAsHEd Wit 5% NAHCH, (2 x 100 mL), H,0 (100 mL), and

o nooheny )R LI B o oY T e as AR oTL . Afver diiuting
‘Caut i on: Heamimdphenyl)propyil[(methylsthyl)sulfonyllamine as an oil. After diluting the ofl
© 10 with diethyl ether (50 mL), crystallization began after 10 min. Caution: Heat of
crystallization caused ether to boil. After the exotherm subsided (45 minutes),
the suspension was fittered, and the filter cake was washed with diethyl ether (2 x
20 mL), and dried under reduced pressure to afford {(2R}-2-(4-
- aminophenyl)propylli{methylethyl)sulfonyllamine (21.7 g, 88.1%). 'H NMR
15 (CDCl3, 300 MHz) 3 7.00 (d, 2H, J=8.1); 6.66 (d, 2H, J=8.4), 3.83 (m, 1H), 3.65
(br s, 2H), 3.31 (m, 1H), 3.09 (m, 2H), 2.85 (m, 1H), 1.30 (d, 3H, J=7.2), 1.26 (d,
3H, J=6.9), 1.24 (d, 3H, J=6.9).

’.

NVRECCP30D, 300 MHz) 8
.341;,,, 7c3,3 (d 2H, J=8.4), 7.23 (d,
N-94( J=6.9), 2.99 (q, 1 H  J=6.9),
=6. 6) .0 1C NOV 2004 WD 01/ 90056

Preparation of N-J4-((1R}1-methvi-2-

20  {[(methylethyl)sulfonyllaminolethyl)phenyil(3,5-difiuorophenvllcarboxamide,
Method A.
Scheme |, step H: [(2R)-2-{4-

aminophenyl)propyiff{methylethyl)sulfonyllamine p-toluenesuifonate (60.0 g,
0.140 mol), suspended in dichloromethane (375 mL), was treated with saturated

25  aqueous NaHCO; in an amount sufficient to bring the salt into solution. The
organic phase was separated and washed twice with aqueous NaHCOQ,. HPLC
analysis showed complete removal of p-toluenesulfonate from the organic phase.
The organic phase was dried (MgSO,), filtered, and chilled to -10 °C. 3,5-
diflucrobenzoyl chloride (27.2 g, 0.154 mol) was added dropwise over 10 min

30  and the mixture was allowed to warm to room temperature with stirring overnight.




crystallization caused ether to boil. After .the exotherm subsided (45
mnutes), the suspension was filtered, and the filter cake was washed w th
diethyl ether (2 x 20 nL), and dried under reduced pressure to afford

((2R)-2-(4- am nophenyl ) propyl ][ (rethyl et hyl ) sul fongql hm@@z @‘?1 7 9, 88.1
%. "HNWRis (CDC13: 300 MHz) 8 7.00 (d, 2H, J=8.1); P 2H, J=8.4),
3.83 (m IH, 3.65 (br s, 2H), 3.31 (m1 H, 3.09 (m 2H), 2.85 (m1
H,1.30 (d, 3H, J=7.2), 1.26 (d, 3H J=6.9), 1.24 (d, 3H J=6.9).
Preparation of N-[4-((1R) -1-nethyl-2 20

{[ (et hyl et hyl ) sul fonyl ] am no} et hyl ) phenyl } (3, 5-di f f uor ophenyl ) car boxam de
Met hod A SPOMRS  step H [(2R)-2- (4- PCT/US01/11746

am nophenyl ) propyl ] [ (et hyl et hyl ) sul fonyl ] am ne p-tol uenesul fonate (60.0 g,
0. 140 nol ), suspended in dichloronmethane (376 nL), was treated with
saturated 25 aqueous NaHCOB in an anBént sufficient to bring the salt into

sol ution. The ani c ed an e t h agueous
NaHCO8. HPLC an ?@;g})@plgﬂo&éaeagﬁ%ﬁ% rgr‘f’ﬁ\?éil' utg WE" WﬁP%ﬁ@gm fonate from
t he or gani ¢ pldassione (Mhenl)r fomplmsphase seasated,iand HMyGO) phade Waer ed, and

chilled to -y, &w&éaNﬂd&égfdbt@BZﬁd%Nﬁ%ﬁ 3 9%0d A}, } findlo 4 ﬁ%é@ml) was

added dropw se over e was a owed t rmto room
t enper at ur e ¥140mlg¢ The piggnie peaseivgr sepataiedyid RoentiaBdda A 8Tid58hCT/ US01/ 11746

- 22 Aft er 5 CoiM whd @Qu@%nd&%ﬂﬁbﬂhﬂ%cethfé%nﬂb&b%p%ré@ﬁhvﬂ;’e'v&ﬁh%ﬂi?rlw' th water (100
m.) and acet og&é?% r‘r1.'_|.)l The ;gases re separated, an he organi c phase
was washed 3° Onilég remove rageg of gishiorpmethane. NEhexesidlewas0oo ni), and 0. 1
N HC (1 x tmeferrhdtoaﬁﬂ@mmnmhphaaeems(memammmsmmr@wa@entrat ed to a
solid. The I h vapor at ed
‘tvice with e@h&?t%%gi‘%eh?@%sa%ggﬁ% tgﬁ%e uﬁo?i‘i%;%ﬁ%v%e%gl ®hi or oret hane.
The residue mtemneaam@wr&ﬁw antgﬁ)gsmeﬁltas\r(aaﬂﬁfﬂomﬁwwacet ate (150 nl -)
and Ui s34 Xfrntiofhe o) ﬁ?ﬁn@ﬂn%s&ﬂéﬂ&OE@aﬂagﬁ{é&f&f:lllo%?rT ol ution. The

solution was all cool room tenperature over ours, and the
suspensi on vﬁg@&‘ﬁ’@@@%ﬂbﬁ#@%%dwﬁwwl{m QmﬁdtOWdMﬂéRHOn was cool ed

to 0 C and smgthﬁec[[(ifn@m &mgwﬁ é}ﬁm gﬁﬂg,ﬁw]\vg@ collected by filtration and
was vacuum ch %[g }
ifludrop enyﬁca oxam e g, °/ as a white crystalline solid.
HNMR (CDCls, 300 MHz) 8 7.80 (s, 1H), 7.59 (d, 2H, J=8.4), 7.40 (m, 2H), 7.23
15 (d,2H,J=8.7}), 7.01 (it, 1H, J=2.1, 8.7), 3.87 (dd, 1H, J=5.1, 7.5), 3.36 (m, 1H),
3.21 (m, 1Hj), 3.09 (m, 1H), 2.98 (m, 1H), 1.32 (d, 3H, J=6.6), 1.30 (d, 3H, J=7.2),
1.28 (d, 3H, J=6.6).

Preparation of N-{4-({(1R}-1-methyl-2-
20 {i{methylethylisulfonylfamino}ethvl)phenvii(3,5-difluorophenyi)carboxamide,

Method B.
Scheme |, step H: To a 0 °C solution of [(2R)-2-(4-

aminophenyl)propylji{methylethyl)sulfonyflamine (21.5 g, 0.0838 mol) and
triethylamine (9.75g, 13.4 ml., 0.0964 mol) in CH,Cl, (86 mi.) was added 3,5-

25  difluorobenzoyl chloride (16.3 g, 0.0922 mol) dropwise over 30 min. Afterthe
addition was compiete, the reaction mixture was stirred at 20 °C for 1 hour. The
reaction mixture was washed with deionized water (2 x 100 mL) and 0.1 N HCI (2
x 100 mL). The organic phase was diluted with acetone (50 mL.) to ensure
complete dissolution of the product and the organic phase was washed with

30 saturated K2CO3 (100 mL), 0.1 N HCI (100 mL), dried (MgS04, 3 g), filtered and
co-evaporated with EtOAg fo afford an oil. This oil was diluted with diethyl ether
(125 mL), which induced crystallization. The solids were collected by filtration,
washed with diethyl ether (2 x 20 mL.), and dried under reduced pressure at room



met hyl - 2- ([ (met hyl et hyl ) sul f onyl ] am no} et hyl ) phenyl ] (3, 5-

di f1 uor ophenyl ) carboxam de (43.9g, 79.0% as a white crystalline solid. iH
NVR (CDClI 3, 300 MHz) 8 7.80 (s, 1 H, 7.59 (d, 2H, J-1894Q}@ ngﬁ? (m 2H,
7.23 15 (d, 2H, J=8.7), 7.01 (ft, 1 H, J=2.1, 8. 7) 3.8 \( H, J=5.1,
7.5), 3.36 (m1 H), 3.21- (m1H, 3.09(m1lH, 2.98 (m1 H), 1.32 (d,
3H, J=6.6), 1.30 (d, 3H, J=7.2), 1.28 (d, 3H, J:6. 6). Preparati on of
N44-((1 R -1-nmethyl-2_ 20

{[ (et hyl et hyl ) sul fonyl ] am no} et hyl ) phenyl (3, 5-di f|l uor ophenyl ) car boxam de
Met hod B. Schene |, step H To a 0 C solution of [(2R)-2-(4-

am nopheny! YBPE3%61 [ (et hyl et hyl ) sul f onyl ] ami ne (21. BCHUSOBUPB38 nol ) and
triethylamne (9.75g, 13.4 nL, 0.0964 nol) in CHCI2 (86 m-) was added 3,5
25 di fl uorobenzoyl chloride (16.3 g, 0.0922 nol) dropw se over 30 min.
After the addition was conplete, th&-reaction mxture was stirred at 20 C

for 1 hour. reactio shed w th deionized water (2 x 100
) and 0. i%e%lreeﬁemsgn%6&@“4%%)-?%?8 phase was diluted with
ac et one ( ﬁO {lirethylatioy)suifonyamimmsthwipberdi] @ﬂm%%m?)ﬁrg@cﬂdﬂgﬁ? ﬁl n a C} h (e 100
organi c a rate
o p g%wo%) ﬁgatx@ﬁieef%{ {ithoRle

dried and co-evaporated with EtOQAc to afford
an oil. This oi IA“\/%Z@I | eprestie wia prepired Yig recaistadization fe@ EWOAe. Whisch i nduced

crystall |5zata|cgya,soTJ1@n§,pm[4igmﬁ Retpld.ected by filtration, washed with

di et hyl dried der_reduced pressure at room1 9 NOV

2004 WO 01/ Mé‘%@%ﬁﬂ%@k i%h!f')?'zeft Aiorpnbepyenrhpxgrider(@8 & f or d

?liE4 (g 1I R) whs aettidvet irPrefluxing EtOAc (90 mL, mmlmum amountc)i '][tlus solution wasI ) o g
met y et i car boxami de

. ( 1 gmy)e? (”:c?cp XVE]V\ZWPGH&%O te?nB e%!é&?él?st %r PF’&% s arrpl e Was

p epar ed Vi demmqsgwslpmz@nza@wﬁﬁ aghﬁsatoo)aod reChvased byHfiltsation.eBre sol uti on of

{ E - ((loR) cdiebRl QMldstere reslurried in dlethyl ether ﬂtered andd ]gd under r duce

(28 g

[ t hyI eth | uor op q ) car boxam de
2 Z?@%H °¥‘L '?‘g}’(?@%‘ﬁﬁ%ﬂf&c (90 m_ m ni mum armunt) Thi s
sol ut | on was[(mahylam)s}ulfanylmo}am)phéhyn@w-mmmmeﬁp Jb@rﬁ’@@ﬁﬁel{ﬁﬁzw t hout

stirring. ul vari zed with gl ass rod and
recovered b@e?qffe %‘%éng%s a%ﬂé ‘?:ry&%lﬁr?e F\’/&dep
In addition, the final title.compound, N-{4-((1R}-1-methyt-2-
15 {[{methylethyl)suifonyllamino}ethyl)phenyll{3,5-difluorophenyl)carboxamide, can
be jet milled by one of ordinary skill in the art, for example, with a Model 4 SDM
Micronizer by Sturtevant Inc. to provide compound with a mean particle size of
about 5.5 microns.

20 ¢ Example 3
S Alterative preparation of N-[4-((1R}-1-methyl-2-
' {I{methvlethyhsulfonyllaminolethyiyphenyl](3,5-diflucrophenyi)carboxamide.

Preparation of (2R)-2-(4-nitrophenyl)propanoic acid, é(-)—a—methﬂben;ylamine.

H, CH,

CH,

COH LN

ON
25 2

Scheme i, step A: A 2 liter three necked flask equipped with a
mechanical stirrer is charged with racemic 2-(4-nitrophenyl)propionic acid (40.55
grams, 0.208 mol) and ethyl acetate { 1600.0 mL). To this solution at 30°C was
then added S(-}-o~methylbenzylamine { 13.49 mL, 0.104 mol) all at once.
30 Reaction exothermed to 38°C with massive formation of a white precipitate in
less than 15.0 minutes. The reaction mixture was then heated at ethyl acetate



;Lo collected solids were reslurried in diethyl

et her,

under reduced pressure to afford N-[4-((1 R) -1-nethyl

{[ (met hyl et hyl) sui fonyl ] am no} et hyl ) phenyl ] (3, 5-di fiqu
79% recovery) as a white crystalline powder:

(22.2 g,
final title.

particle size of about 5 5 m crons.

conpound, N-[4-((1 R -1-nethyl-
{[ (met hyl et hyl ) sui f onyl ] am no} et hyl ) phenyl ] (3, 5-di fl uor ophenyl ) car boxam de,
can be jet mlled by one of ordinary WII
Model 4 SDM M croni zer by Sturtevant Inc.

of N-[4- (( 190458t hyl =
{[ (et hyl et hyl ) sul f onyl ] am no} et hyl ) phenyl ] (3, 5-di fl uorophenyl ) car boxam de.

Preparation of (2R)-2-(4- nitrophenyl'

S(-)-a-neth
liter three
with racem

-a-neth
exotherned

yl benzyl am ne.

R L N e e L

2 15

in the

art,

filtered and dried
2_

SRR 1o, e

for exanple, with a

to provi de conpound with a nmean

20 Exanple 3 Alternative preparation

PCTRIS01/11746

ropanoi ¢ aci d.

CO2H H2N 25 Schene 11, step AA A 2

a . nmechani

3¢ £ T by Lﬁ%se%w ﬁ%dpﬁogﬂwubrate.t%me LB o Sos e

et hyI acet asterifgl@ethight.nThe précipitatd wasstbénufiitecanl tapive @ €amidried hiten added

. R [
BREEMeCle in 1 oss

t han 15. 0 niaket==25.43lgramsk KResluoied tliswel cekein ethyhasetales(d66@0D @b ) att hyl acetate 1

9 NOv 20Q4
allowed to

(2R) - 2- (4-n
_25 43 grans

10

15

20

25

e brate to roomt

)

era ure wt

hﬁff%ﬂ@ﬁﬂﬂérﬁ:ﬁ ?%ﬂé&ké 24 'oé granis, &6 agWng

es| urried the wet caké in eth

Vé@w@fc/ 988 %8ndessl & %]té H:)?rfltgm gr‘:}aturr(?&}eﬂ'ﬁglﬁ Ung FltarSh fi,NUt €S and

I rri ng overni ght. The
pr eci p| t at e%Pfﬁﬂ@tﬁtQ,|(2R)eﬁ*@d1ltf09h§m)@‘093mﬁcld;lﬁ[-bd- white product,

yh@;?é}?s%ﬂ %'r% 8 (Wet cake

etate

again and dried the precipitate at 40°C in 2 vacuum oven for 24.0 hours, (2R)-2-

{(4-nitrophenyl)propanoic acid, S(—)—a—methylbenzylamlne, (18.02 g, 55%, ee =
95%); 'H nmr (DMSO, 300 MHz) 5 1.31-1.32 (d, 3H), 1.37-1.38 (d, 3H), 3.56-3.60
(m, 1H), 4.18-4.20 (m, 1H), 7.27-7.53 (aromatic, 7H), 8.09-8.12 (aromatic, 2H);
3G nmr (DMSO, 300 MHz)) § 19.91, 22.93, 48.45, 50.55, 123.71, 124.15,
127.15, 128.27, 129.06, 129.41, 129.76, 146.31, 153.36, 176.24.

Preparation of (2R)-2-{4-nifrophenvlpropanoic acid.

M, CH,

ON

Scheme li, step B: To reaction mixture of (2R)-2~(4-nitrophenyl)propanoic
acid, S(-}o-methylbenzylamine (56.04 g, 0.177 moles) in methylene chloride
(400.0 mL) at room temperature was added 1N HC! (300.0 mL) all at once with
stiming for 45.0 minutes. The lower organic layer was then separated, dried with
anhydrous magnesium sulfate, filtered, and concentrated under reduced
pressure to afford the title compound, (2R)-2-(4-nitrophenyl)propancic acid,

(34.58 g, 100%) as an oil.

Preparation of (2R)-2-(4-nitrophenyl)propan-1-ol,

ON

H.cH,

OH



5 reflux for 10.0 m nutes, stirred to roomtenperature overnight, and
filtered the white precipitate, (2R)-2-(4-nitrophenyl)propanoic acid,
S(-)-a nethyl benzyl am ne, (wet cake = 21.02 granms, ee = 91.49% . Repeated
the later again and dried the precipitate at 40C inl & W8Yuilihoven for 24.0
“hours, (2R)-2- (4-nitrophenyl)propanocic acid, S(-)-a-nethylbenzylam ne,
(18.02 g, 55% ee = 1.0 95%; 1H nm (DVMSO, 300 MHz) 51.31-1.32 (d, 3H),
1.37-1.38 (d, 3H), 3.56-3.60 (m 1 H), 4.18-4.20 (m1 H), 7.27-7.53
(aromatic, 7H), 8.09-8.12 (aromatic, 2H); 13C nmr (DVSO, 300 MHz)) S
19.91, 22.93, 48.45, 50.55, 123.71, 124.15, 127.15, 128.27, 129. 06,

129. 41, 129W981°0%6 31, 153.36, 176.24. 15 Preparat i SA/EpL11H6

(2R) - 2- (4-nitrophenyl ) propanoic acid. H,, CH3 , 02N CO2H Schene |1, step
B: To reaction mxture of (2R)-2-(4-nLtrophenyl)propanoic acid,

S(-}a-net hyl benzyl am ne (56.04 g, 0.°¢ nol es) in nethylene chloride

(400.0 nL) at r ur, Il at once
with 20 stirri nggc{ﬁ]gin(é%g&%&% r’1\ ﬁﬁoggﬁ t'ﬁggﬁ%éé\ié'{gumogé ?‘c 'Flg?/cg'wpﬁgs t hen
separ at ed, With @dneghamical afirrey.drermemeieg eddifiomiusng! freftus cofdehsesapdia and
concent r at edomiiBis fifchen Biige R @aridh Hith 2r bl @ kbR virbdaRo agROUNd,
(2R)-2-(4-nitr o-phena;ln) pr ?pgnoi o ?gi d, ?2{%4.(%8 _g? 15%[%{ d a(s) aEBoi . 25
Pr epar at i on (%12 go)8mncp and, 7l GizAO04) 7o fitrolution wagpddedd0.0BbN OH 1 9 Nov
2004 WO @1/ 9or¥ne dmnéctinisalidié HbA6am!;185.68anMRovet a péio@ BF $6.0 Minafd s three
necked round bhottom f | asé %%w @peg W, th 'alﬁ’ﬂﬁcml ca}nq stir éﬁr , thernoneter,
addi tion fufIfey CMPEFRIG.  REEHANE arie,pxpthermit with SYRIHIGY ot 9a8 (B Bur ge i s
char ged wi t lsari BRyerfiro(let} by the ishaadiijipn ofjparape solaliingl The reaction is then
- refluxed for 5.0 hours, brought to room temperature and then quenched very

carefully with saturated potassium carbonate solution (100.0 mL). Foaming

10 observed during the quench can be controlled by the rate of addition of the

carbonate solution. After 3.0 hours of stirring, the top organic layer is separated

and the aqueous layer back extracted with methylene chloride (130.0 mL). The

combined organic layer is then washed with saturated brine (100.0 mL), dried

over anhydrous magnesium sulfate, filtered, and concentrated under reduced

15 pressure at 50°C fo afford (2R)-2-(4-nitrophenyl)propan-1-of (7.24 g, 96%); 'H

nmr (CDCl,_300 MHz) & 1.29 (d, 3H, J=7.02Hz), 1.69 (b. triplet, OH), 3.05 (m,

1H), 3.72 {(m, 2H), 7.39 (d, 2H), 8.15 (d, 2H); *C nmr (CDCla, 300 MHz) 5 17.61,

25.82, 42.61, 68.17, 123.92, 128.61, 146.90, 152.24.

20 Preparation of 2-[{2R)-2-(4-nitrophenyl)propvilisoindoline-1,3-dione.

Q
H, CH,
oN

(8]

Scheme 1, step D: A 250 mL three necked round bottom flask equipped
with a mechanical stirrer, addition funnel, thermometer, and a reflux condenser is
charged with (2R)-2-(4-nitrophenyl)propan-1-ol (2.0 g, 11.04 mmol), phthalimide

25  (1.62g, 11.04 mm), triphenylphosphine (4.3 g, 16.59 mmol) and THF (50.0 mL) at
room temperature. To this solution was added DEAD (2.6 mL., 16.59 mmol) over
a period of 5 minutes (reaction exothermed to reflux by the end of addition). The
reaction was then stirred to room temperature overnight for convenience,
quenched with water (50.0 mL) and exiracted organic with methylene chioride



(8.12 g, 41.6 mmol) and THE (120.0 mL). To this solution was added 10.0M 5
borane di nethyl sul fide (10.56 m, 105.66 nmol) over a period of 30.0 m nutes
at roomtenperature. Reaction is quite exothermic with evol ution of gas
(exotherm can be controlled by the rate of additiorl BfN®Wr286% sol ution).
The reaction is then refluxed for 5.0 hours, brought to roomtenperature
and then quenched very carefully wth saturated potassium carbonate
solution (100.0 nL). Foami ng 10 observed during the quench can be
controlled by the rate of addition of the carbonate solution. After 3.0
hours of stirring, the top organic layer is separated and the aqueous

| ayer back ®t0%¥E¥ed with met hyl ene chloride (130.0 HEWUSOII’HEG conbi ned
organic layer is then washed with saturated brine (100.0 nL), dried over
anhydr ous magnesi um sul fate, filtered, and concentrated under reduced 15
pressure at 50C to afford (2R -2-(4- ﬁﬁtrophenyl)propan l-ol (7.24 g, 96%;

0,.MHz 1.29 t | et
3. o5n?T m (1 E)%&oiﬁg T'(Eiﬁrg’%'ayeiwé‘éﬂlea d”%drﬁ"t“ %‘“Xé"“d%‘“a%?'“'fg‘@fﬂ?gl E)C([a)CI 30Héoo
I\P/Hz) 8 éL? GJFMereHEarﬂzpndbﬂtrﬁid u_ﬁ&riteﬁﬁcéhaﬂeé%ﬂ:e]a??()‘ﬁﬂm aﬁgﬁl(ﬁ(liz gl5:2% 34 20
reparation -ni.t.roohe 0 i ndo i one.
Sc hgme 11, Iﬂ'é%ﬁ'ﬁ{t{) %@8 Ve ﬁ‘i’%ﬁ%g@itﬁ %ﬁ%&%ﬁ%ﬁ? H@@I{%@qw pped vm th
a nechani calarsltsubseauentamtetlfraﬁnn tithe &bgtionshennbainineg mroducbafibrdedradiphiux condenser
is charged yihoba at@ b lddaR Xu', R ”aﬂmué % 400&% 04 _nmol ),
pht hal i m de " eny osp T t' ‘16 59 mmol )
and THE (50. Iiwo\ﬂde%—[(%R)—2-G4mﬁmphwﬁenoexllﬁomdolme-1t3adIGHGS(BBB191 sﬁqe%)aéﬂadded DEAD
(2.6 m, 16.5% g‘g&l )30‘%@4?55} %ﬂ?&ﬁg\l%ﬁl 3%t(ﬁns1|f{)f§§§%'98 thermed to

reflux by the e 8t a en St "to room

t ehper at ur e 6% &k RHYRE7 (8r 2-o 6% (... 10(de210h B8 nwr (¢DGla 860 M(‘BD 0 nmL) and

extracted orggyC t sl an 90056
PCT/ USOI / 11746 26 %\%%ng%nt{m&hgzﬁﬁggﬁgtﬂg}g? N%g@?n ﬁ’iﬁﬁ“ﬁrﬁ?e with

anhydr ou¥® nagnesi um sul fate, filtered, and concentrated under reduced

pressure at pr@barhtidnan(2R)P2-(4-hitrobienipropy filtration of the oil over
silica gel with 1:1 ethyl acetate/ h %Hg 470.0 mM ) and subsequent

concentration of the fractions contain g'r oduct afforded a light s yellow
precipitate. The precipitate was tj@)d‘h’ in a house vacuum at 40C to

O,N

Scheme I, step E: A 250 mi. three necked round hottom fiask equipped
with a mechanical stirrer, thermometer, reflux condenser and addition funnel is
15 charged with 2-[(2R}-2-(4-nitrophenyl)propyl]isoindoline-1,3-dione (25.02 g, 80.6
mmol) and toluene {200.0 mL). To this solution at room temperature was added
anhydrous hydrazine (7.08 mL, 226.0 mmol). Reaction exothermed slightly and
) was stirred for 45 minutes, heated at 90°C-85°C until the disappearance of
starting material. A massive precipitate formed by the end of the reaction.
20 Cooled to room temperature and chilled to 0°C before filtration. Concentration of
the filtrate afforded (2R)-2-{4-nitrophenyl)propylamine (14.11 g, 97%) as an oil;
"H nmr (CDCls, 300 MHz) § 1.01 (b, 1H), 1.27 (d, 3H, J= 6.4Hz), 2.87 {m, 2H),
7.36 (d, 2H), 8.14 (d, 2H); *C nmr (CDCl3, 300 MHz) 5 19.03, 43.51, 49.21,
123.67, 128.09, 153.04. |
25

Preparation of [(2R)-2-(4-nitrophenyhpropyij[{methyiethyl)sulfonyllamine,

HCHHICI) .
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provide 2-[(2R)-2-(4-nitrophenyl)propyl)isoindoline-1,3-dione (3.32 g,
96,9%; 1H nm (CDCI3, 300 MHz) 8 1.50 (d, 3H, J=6.74Hz), 3.45 (m 1H),
3.89-3.95 (m 2H), 7.5 (d, 2H), 7.67 (m 2H), 7.68 Sm 2H), 8.10 (d,

21-1); 13C nnr (CDCI 3, 300 MHz) 8 19.21, 38.90, 44. 48 326{]\69(][]4123 99,
128.50, 131.86, 134.35, 151.13, 168. 34. 10 Preparati on of

(2R) - 2- (- ni trophenyl ) propyl am ne. HCH3 NH2 Schene |1, step E: A 250 niL

t hree necked round bottom flask equipped wth a mechani cal st rrer,

t hermoneter, reflux condenser and addition funnel is 15 charged wi t h
2-1(2R)-2 (4-ni t rophenyl ) propyl ]i soi ndol i ns-1, 3-dione (25.02 g, 80.6 nmol)
and tol uenewp20® nlL). To this solution at room t enpereunsswas added
anhydrous hydrazine (7.08 nL, 226.0 nmol). Reaction exotherned slightly and
was stirred for 45 mnutes, heated at 90C-95C until the di sappearance of
starting material. A nmassive precipifate fornmed by the end of the reaction.
20 Cooled to roomtenperature and chilled to OC before filtration.
Concentrati on of Scheme i Bith)FaMOQfmldhwedleQ@ﬁt)’oimd(mﬂmhﬂaskmlqeipyécb pr opyI am ne

14.11 g, 97 | , 1.27
Ed 3H QJ_ 6V@4h Haf;‘:ﬁe&%n@élswrer%ém@ﬁet& adu%@&? I)IS ézaégeg ; 13 C AN

(CDOl 3, 300 ®RYS (‘%ﬁ@omnvlmﬂﬂps'@mln&§1‘27l5 g. 6924 ﬂﬁml)msﬂwl@nqgﬂo . 25

Preparati on @5@6 ﬁ@%arﬁrméth |’h?h8(’(BGZ‘M[MF%QW&@F(TBQBIQ%I@M&Y&b%'@méé)”y' | ami ne.
HH, CH3 HO 0 -27 Schene |1,

step F: Aﬁso@dﬁiﬁf’wpwulﬁwk@ﬂondsﬁw Bbt&3chmmpRever apsiphdRO with a
mechani cal Sminmésﬂi{eabﬁtﬁrmﬂﬁélﬁhrrédl@r@dintyﬂii:bialm@o‘fdwﬂ@ﬁhhéﬁ charged with

(200 2 - coBSOMOH SR 5, SHitohas S bl o1, 1 or 0
was s added drisdmith pytydrdug maghesmmh a:lfaweﬁf(eﬁadsaﬁdnoncma@d mmadr) over a period
of 20 reduced pressure to afford [(2R)-2-(4-
10  nitrophenyl)propyllj{methylethyl)sulfonyllamine (14.11 g, 97%) as an oil; "H nmr
(CDCls, 300 MHz) & 1.26 (d, 3H,J= 6.7Hz), 1.31 (d, 6H), 3.06 {m, 1H), 3.30 {m,
1H), 4.25 (broad triplet, 1H), 7.38 (d, 2H), 8.10 (2H); **C nmr (CDCls, 300 MHz) §
16.75, 18.95, 41.29, 50.15, 53.85, 124.22, 128,52, 151.26.

15 PreDaratlon of [(2R)-2-{4-nitrophenyl)propyll[{methylethyl)sulfonyl [amlne
H,CHy 9_<
N-—§
i
Q)\/ X

Scheme II, step G: A 500 mL pair bottle is charged with [(2R)-2-(4-
Y nitrophenyl)propylli{methylethyl)sutfonyflamine {14.45 g, 50.60 mmael), 3A EtOH (
‘ 80.0 mL) and 10%P/C (4.0 g). The reaction mixture was then hydrogenated at
20  room temperature and at 55 psi for 6 hours. Filtered reaction mixture over hyflo
and washed cake with 3A EtOH (100.0 mL). The filtrate was then concentrated
at reduced pressure fo provide [(2R)-2-(4- '
nitrophenyl)propylli{methylethyl)sulfonyilamine (12.97 g, 100%) as an oil; 'H nmr
{CDCls, 300 MHz) & 1.26 (d, 3H,J= 6.7Hz), 1.31 (d, 6H), 2.4 (m, 1H), 3.0-3.2 (m,
25  2H), 3.2-3.4 (m, 1H), 4.0 (b, 1H), 4.6 (b,2H), 6.61 (d, 2H), 7.0 (d, 2H).

H,N



m nutes. Reaction was then stirred to roomtenperature overnight, then
quenched with 1 N HCI (150.0 nL). The |lower organic |layer is separated and
dried with anhydrous magnesium sul fate, filtered, and conﬁenirﬁ\t ed under
reduced pressure to afford [(2R)-2-(4- ' 1la 60

ni t rophenyl ) propyl ][ (nmet hyl et hyl ) sul fonyl ]am ne (14.11 g, 97% as an oil;
IHnmr (CDA 3, 300 MHz) 81.26 (d, 3H,J= 6.7Hz), 1.31 (d, 6H), 3.06 (m1
H, 3.30(m 1 H, 4.25 (broad triplet, 1 H), 7.38 (d, 2H), 8.10 (2H); 13C
nnr (CDCl 3, 300 MHz) S 16.75, 18.95, 41.29, 50.15, 53.85, 124.22, 128.52,
151. 26. 15 Preparati on of

1( 2R) - 2- (4-WPLYS¥henyl ) pr opyl (et hyl et hyl ) sul f onyl | afATABIVIHAS Schene | |,
step G A 500 nL parr bottle is charged with [(2R)-2-(4-

ni t rophenyl ) propyl ][ (et hyl et hyl ) sul f onyl ] am ne (14.45 g, 50.60 rnnol), 3A
EtOH 80.0 nlL) and 10%°/C (4.0 g). THE reaction mxture was then

hydr ogenat eqb at % rmﬂ&%pprat Ye and at 55 psi for 6 hours. Filtered

react | on - L S It RS @% hbinZénblidd 100- 0 L) The

filtrate was thefrconcentT at e [(2R)-2-(4-
ni t rophenyl )propyl ][ (et hyl et hyl )sul fgng,l,] arg n% (12.97 g, 100°/<) as an oil;

1H nnr (CDCI3 300 MHz) 8 1.26 (d, H 5’131(d 6H) , 24(m1
H, 3.0-3.2 (m 25 2H), 3.2-3.4

2H), 7.0 (d, 2H) . 1 9 Nov RRQO%]

of N [4-((1 R)-1-nethyl-
{[ (met hyl et hyl ) sul f onyl ] am nofet hyl ) phenyl ] (3, 5-di fl uor ophenyl ) car boxam de.
H CHB HO CH3 |i O CHs F 5FSchene It, step H A 500nL three necked round
bot tom flask equiRped W mgHaA’@HHEEHdSe l?s%ckécf Blind bABHTRIEL fifipped ddi L1 on Tunnel

and a positive nlrtﬁ)'ro eh
1(2R) - 2- ( 4- nfvlth@dpﬂgsnt}q %tiﬁﬁbﬁxeﬂ]lq?f’(lﬁm pddition ynpland facpepififeniragen wag. 02 g, 46. 85
mmol ) and ”EHhB E@Wﬁh &érk)car agdﬁrdpﬁ’&ﬁh o;BElﬂ mefﬁgemhys‘alf&%aﬁ;h@az\wﬁ added
triethylamn a H'E'ir solution was stirred
for 10 to m' }*@'ﬁ”ﬁﬂﬂ)@%{' @00.0 g %t !?%M'?’h‘ﬁ?%ﬁ’@ﬁ‘ioyl chl ori de
(5.9 ni, 46.t8&hy!amme (6.53 mL, 46.85 mmol) all at once. The soluttqn was stirred for 10

10  minutes then added dropwise, neat 3,5-difluorobenzoyl chioride (5.9 mi, 46.85

mmol) over a period of 20 minutes. The reaction exothermed to reflux by the end

Cfgbcl H, 4.6 (b,2H), 6.61 (d,
90056 CT/US01/ 11746 -28 Preparation

of addition. Stirred to room temperature over the weekend for convenience.
Quenched reaction with 1N HCl (100.0 mL) and separated lower organic layer.
Washed the organic layer with 256% brine (70.0 mL) and dried with anhydrous

15 magnesium sulfate. Filtered precipitates and concentrated filtrate to a tan oll
(20.0 g). To this oil was added 1:1 ethyl acetate/hexane (125.0 mL) with stirring.
A massive off white precipitate formed. The precipitate was then filtered and the

o cake washed with 1:1 ethyl acetate/hexane (50.0 mL). Precipitate was then dried
in a house vacuum oven at 40°C to provide N-[4-({1R)-1-methyl-2-

20 {[(methylethyl)sulfonyllaminc}ethyl)phenyll(3,5-diflucrophenyl)carboxamide
(15.02 g, 80.9%); "H NMR (CDCl3, 300 MHz) § 1.26-1.27 (d, 6H), 1.29-1.30
(d,2H), 2.82 {m,1H), 3.10 (m, 1H}, 3.20 (1H), 3.3-3.4 (m, 1H), 7.0 (triplet, 1H),
7.20 {d, 2H), 7.40 (d, 2H), 7.60 {m, 2H), 8.19 (s, 1H); *C NMR (CDCl;, 300 MHz)
8 17.19, 17.30, 19.75, 41.03, 50.99, 54.15, 107.68, 107.86, 108.08, 111.12,

25 111.33, 121.81, 128.59, 136.97, 138.77, 140.51, 162.62, 162.71, 164.12, 164.61,
164.71.



mol ) over a period of 20 mnutes. The reaction exotherned to ref |ux by
the end of addition. Stirred to roomtenperature over the weekend for
conveni ence. Quenched reaction with 1IN HC (100.0 nij) 9aNaV sdpler at ed | ower
organic layer. Washed the organic layer with 25% brine (70.0 nL) and dried
wi t h anhydrous 15 nmagnesium sul fate. Filtered precipitates and concentrated
filtrate to a tan oil (20.0 g). To this oil was added 1:1 ethyl

acet at e/ hexane (125.0 nmL) with stirring. A massive off white precipitate
formed. The precipitate was then filtered and the cake washed with 1:1

et hyl acetate/ hexane (50.0 nL). Precipitate was then dried in a house
vacuum ovenWaEYVHEE t o provide N-14-((1 R)-1-met hyl - 2POXJUSII11746

{[ (et hyl et hyl ) sul fonyl ] am no) et hyl ) phenyl ] (3, 5-di fl1 uor ophenyl ) car boxam de
(15.02 g, 80.9%; 1H NWMR (CDCl 3, 300 MHz) 81.26-1.27 (d, 6H), 1.29-1.30
(d,2H), 2.92 (m1 H, 3.10 (m 1 H,2820 (1 H, 3.3-3.4 (m1H, 7.0
(triplet, I H, 7.20 (d, 2H), 7.40 (d, 2H), 7.60 (m 2H), 8.19 (s, 1 H);
13C NWR (CDC1., 300 MHz) S 17.19,17.30,19.75, 41.03, 50.99,

54. 15, 107. 68, 107. 86, 108. 08, 111. 12, Exéimpleldl . 33, 121. 81,

128-59, 136. %tg&&meﬁem#ﬁloﬁbfmm 162.71,164.12,164.61, 164.71. 1 9 Nov

2004 WO 01/ sy , ‘ E -téiuemsumna&tlve preparation of

[ (2R) - 2- (% am nophenyl )propyl ] th I etyI ) sul fonyl ] am ne

p-tol uenesul fonate. 5 H2N CH3 CHOCHB NS --{ HOS--~ ~-CH3 11 To
a mechanically stirred sol y 'F heH91’ﬁ opffbam ne amine (50.0 g,

0. 370 nol, can be prepare maﬁh aanaIQ)gous to the procedure disclosed

by A W Weston, et al.HNJ. Am Chem Soc., 65, 674 (1943)) in 90% et hanol

'( 2310 8HSO (denat uge gmecﬁamtcall? b S4GRR s 5.3 Eenym)pro\ﬁ@lamme amlnel'(56T8 lic acid

g, 0.370 mol, can be prepared in a manner analogous to the procedure disclosed
by A. W, Weston, et al., J. Am. Chem. Soc., 85, 674 (1943)) in 20% ethanol /
10 Hz0 (denatured with 0.5% toluene} (450 mL) was added L-malic acid (24.8 g,
0.185 mol) portionwise at room temperature with a 90% ethanol / H20 rinse (50
‘mL) fo give a clear solution after a mild exotherm. This solution was allowed to
-cool and-a white precipitate appeared.after 30 min. The precipitation was
allowed to proceed with slow stiting overnight. The resulting slurry was suction
15 fitered {buchner funnel} and rinsed with 100% ethanol (denatured with 0.5%
toluene) (2 x 100 mL.) to afford, after air-drying, 30 g of (2R)-2-phenylpropylamine
malate as a white solid. Chiral chromatographic analysis of the
-isopropyisulfonamide derivative of the free base indicated 84% ee.
) This (2R)}-2-phenylpropylamine malate (30 g) was suspended in 90%
R 20 ethanol / H20 (300 mL) and heated to 78 °C with slow stining to afford a clear
' colorless solution. The solution was allowed to cool slowly fo room temperature
overnight. Precipitation commenced at 60-65 °C. The solids \-n.rere filtered and
rinsed at room temperaturs with 100% ethanol (2 x 50 mL) o give (2R}-2-
phenylpropylamine malate (24.3 g, 32%) as a white crystalline solid. Chiral
25 chromatographic analysis of the isopropylsulfonamide derivative of the free base
indicated 96.5% ee.

Preparation of (2R)-2-phenvipropviamine.
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0.185 nol) portionwi se at roomtenperature with a 90% ethanol / H20 rinse
(50 ) to give a clear solution after a mld exotherm This solution was
allowed to cool and a white precipitate appeared .aftleg gy M The
precipitation was allowed to proceed with slow stirring overnight. The
resulting slurry was suction 1s filtered (buchner funnel) and rinsed with
100% et hanol (denatured with 0.5% toluene) (2 x 100 nL) to afford, after
air-drying, 30 g of (2R)-2-phenyl propylam ne nalate as a white solid.
Chiral chromat ographic analysis of the -isopropylsul fonam de derivative of
the free base indicated 84%ee. This (2R)-2-phenyl propyl am ne nmal ate (30 g)
was suspend®@0iH080% 20 ethanol | H20 (300 nL) and H&EedUt6 78 C with
slow stirring to afford a clear colorless solution. The sol ution was
allowed to cool slowy to roomtenperature overnight. Precipitation
comrenced at 60-65 C. The solids werd®filtered and rinsed at room
tenperature with_100% et hanol, (2 50 nL) to give (2R)-2- phenyl propyl am ne
mal ate (24.3 g, h@&%/ﬁt' SHSR}%H?’?‘i‘)fé%)s%e!ﬁn%ﬁ@%‘gwﬂa magli 248 %5
chr onat ogr afk0601 awh pyspasedafretiiyabdivedinrCHICl, $200 rallarss addaierd Maldore of the free
base indic . % ration of (2R -2-phenyl pr lL.am ne. 9H3 NH2
26 NOV 2004 SRS Bt CrmpklR RS A el G M BT o o
( 2R) - 2- phenyhripe py128minedried| (a8 Og)2flteBdgand Gnd&trbteduinderpedaped ed directly
above) i cniggg Egsq—ic r ' «at room
tenperattrﬁe. Théegfgg%@gﬁg%%@oﬁyg , exlte%hcte &'Ss\;e\tnmth brine (1 x 125
m.), dried (Na2SO4), filtered, and concentrated under reduced 5 pressure to
gi ve (2R) - 2-méeimtio MR HERYVIOrbBY WineSicthyvBifehviammbor | ess oil . Preparati on
of. ((2R)-2_-phenyl nropyl)f (net hyll_g[dwl)au fonyl amne. H CH3 HO CH 0 CH3
Schene 1, step A: To a stirred 2 'G. 6I};g_1§i tHsof (2R) - 2- phenyl propyl am ne zO0
ff SV,_ 5

(0.12 nol) and triethylamne ( 3m)l) in CH2Cl 2 (140 nlL) under

Scheme |, step A: To a sfirred 2 °C solution of (2R)-2-phenylpropylamine
10 - {0.12 mol) and triethylamine (24.3 g, 0.240 mol) in CHCl> {140 mL) under
nitrogen, was added a solution of isopropylsutfonyl chloride {97%) (16.3 g, 0.118
mol} in CHzCl, (20 mL} dropwise while maintaining the reaction temperature
below 15 °C. Residual isopropylsulfonyl chloride was rinsed in with CHoCly.(10
mL). This solution was stirred at 0 °C for 1 hour and was then aliowed to warm
15 to room temperature overnight.
The reaction mixture was re-cooled to 0 °C before adding 1 N HCI {125
mL) dropwise with stiring. The organic phase was then isolated and washed
with saturated aqueous NaHCO; (1 x 125 mL) and the organic phase was
separated, dried (MgSQs), and filtered. The filtrate was concentrated under
20 reduced pressure to afford ((2R)-2-phenylpropyl)[{methylethyl}sulfonyllamine
(25.76 g, 90%) as a yellow oil.

Preparation of [(2R)-2-(4-aminophenyl)propvil{methylethvlsulfonvilamine p-
toluenesulfonate.

25 To a room temperature solution of ((2R)-2-
phenylpropyl){(methylethyl)sulfonyllamine (43.3 g, 0.179 mol) in triflucroacetic
acid (344 mL) was added NaNOj; (45.7 g, 0.538 mol), and the resulting reaction
mixture was stirred for 5 hours. The reaction mixture was diluted with CH,Cla (1
L), and washed with HzO (2 x 300 mL), and separated. The organic phase was

30 diluted again with HO (150 ml.), and the heterogeneous mixture was neutralized
with solid NaHCOj; until the aqueous layer was pH5.7. The ofganic phase was



nitrogen, was added a solution of isopropylsulfonyl chloride (97% (16.3 g,
0.118 nmol) in CHRCA 2 (20 nL) dropw se while maintaining the reaction
tenperature .below 15 C. Residual isopropyisulfonyl chloride was rinsed in
with CH2C12(10 nlL). This solution was stirred at O ﬁéwzﬁ@ ur and was
then allowed to warm z5 to room tenperature overni ght action

m xture was re-cooled to O C before adding I N HCl (125 nl) dropwi se with
stirring. The organi c phase was then isolated and washed w th saturated
aqueous NaHCO3 (1 x 125 nL) and the organi c phase was separated, dried
(MS™), and filtered. The filtrate was concentrated under 20 reduced
pressure toWalLH® ((2R)- 2- phenyl propyl) [ ( et hyl et hyP¢BERFGHY| | am ne

(25.76 g, 90% as a yellow oil. Preparation of 2R -2- 4-amno hen ro | neth
leth 1 sulfon am ne - toluenesul fonate. 25 To a room tenperature solution
of ((2R)-2- phenyl propyl)[ (nethyl et hylysul fonyll anmine (43.3 g, 0.179 noi)

in trifluoroacetjc cid (344 ) S d ed NaNO3 (45.7 g, 0.538 nol), and

the resul ti ﬁa“?eé‘hefﬁﬁi‘ha" ?ﬂ(é% ﬂ)rtgét\)&')!i’g% Y‘?’%'B%Smagolhﬁgr@-} R reaction

m xture was sdiutiert wab thiet hyddeaied Giemight at 8060 peeveed g\ 5% pal4dip@ x 300 nl),

and separ at %q ;Blaﬁ organi ¢ phase was 30 diluted again with H2O (150 niL),
and the heteroge eous m xture was neutralized wth solid NaHCO3 until the

aqueous | ayer wasl WARBINFlysiTtien reaciiam alijuphindieatevbeonplete mu@étia®oad WO 01/ 90056

PCT/ USO1/cL 174 pa?‘&nsﬁf?@?ﬁ'i’fferr@éﬁgorﬁ&c%ﬂf?ﬂel Thé fiollko kB2 Atev&%hr%%rﬁm ved in 3A

et hanol (250 nL sol uttTon was Kl(ro genated overnrght at 50-60

psi over 7 gfeBtP e filsate was cosenitatedda an pil4oR0. A6mglk that was a r eact i on
al i quot i ndlscageqdemgrmd:tea mﬂmqtugtasamandsTﬁFZ&&ﬁoﬁ%@aad‘e@ﬁ@é in the

regi oi soner The t liteo, and the
e oo er S B il 68 B BT L
subsequent | y i-’(ﬁclle.thﬂ@ﬂw $dutibhEDethgBetindr was Bides T HHES cdak sdtition umﬁ&headded to a

SO Ut T om@f: dRsdiof HBRGRL! Afl:Goafie r%m&{xﬂﬁ@pﬁmgﬁe@as dhohde M01) 1N a 11

er solution to this clear

(vlv) THF/ di Etr[q%
sol uti on untunflirgele messe T midre Wﬁ%ﬁ'ﬂ’ﬁ%%her)ﬁ(ﬁh dipthyisther (320 mid and es, sol i ds
preci pi t at edrHIFY(380 AL))2Ad the resulting suspension was filtered. The fiter cake was

washed with 2:5 (v/v) THF / diethyl ether (3 x 80 mL.) and the cake was dried
under reduced pressure to afford [(2R)-2-(4- -

15  aminophenyl)propyll[(methylethyl)sulfonyllamine p-foluenesuifonate (41.7 g, 54
%) as a white powder,

Example 5 .
Alternative preparation of {((2R)-2-phenylpro methylethysulfonyllamine.

20

Preparation of (2R)-2-phenylpropan-1-ol.
An oven dried 500.0 mL. three necked round bottom flask equipped with a

mechanical stirrer, thermometer, addition funnel with a continuous nitrogen

25 blanketis charged with 2.0 M solution of trimethylaluminum (65.6 mL, 131.2
mmol) and foluene (75.0 mL). Reaction solution was then chilled to -60°C with
dry ice/acetone bath. To this solution was then added R-styrene oxide dissolved
in 100.0 mL. of toluene over a period of 50.0 minutes {reaction is quite exothermic
and can be controlled by the rate of addition of substrate). After stirring at this

30 temperature for 60.0 minutes, reaction was brought to room temperature and
stined for 4.0 hours. Reverse quenéhed reaction at room temperature into a
slurry of THF (100.0 mL) and sodium sulfate decahydrate (46.0 g)'very cautiously



unstirrable mass. The m xture was diluted further wth diethyl ether (300
m.) and THE (350 nlL), and the resulting suspension was filtered. The
filter cake was washed with 2:5 (vlv) THE | di et hyl 1e Zﬁﬁ 80 n-) and
the cake was dried wunder reduced pressure to afford bzﬁgﬂl @

am nophenyl ) propyl ][ (et hyl et hyl ) sul fonyl ] am ne p-tol uenesul fonat e (41.7 g,
54 9% as a white powder. Exanple 6 Alternative preparation of

((2R) - 2- phenyl propyl ) [ (et hyl et hyl ) sul fonyl ] am ne. 20 Preparation

of . (M 2-phenyl prol 2an-1-ol . An oven dried 500.0 nL three necked round
bottom fl ask equi pped with a nechanical stirrer, thernoneter, addition
funnel wi t hWROEW#6i nuous nitrogen 25 bl anket is charBE@XSWEHs2. 0 M sol ution
of trinmethylalumnum (65.6 nL, 131.2 nmol) and toluene (75.0 nL). Reaction
solution was then chilled to -60Cwith dry icelacetone bath. To this
solution was then addedR-styrene oxi& di ssolved in 100.0 nL of tol uene

over a peri of 50.0 ut etiQn J s, gui Le exot nd can be
control Fed BierarRempa Dot P igs o &R Vs i AR BV libp of g ot tnis 30
t enper at ure gﬂ@r Fﬂere@l the pracigitste fomwcltqvelrhyﬂashmrcmugﬂmtrated fitrateriot enper at ure and

stirred for z PRS erature into a
slurry of TH E’v%f @yigt%rm c}%?gg'rjum S%}gﬁ)@@ryﬁ%ﬁ rat er?g "o g) very '
cauti ously P28%\evanoiti4 HMD"(I@DQB@S’Q mdzmt,@@mzm(d@uaz Goa), ‘aﬁ per| od of 90.0
m nut es (quenGhf o4 mq‘rPl)t:??]%%h?Qﬁ'.? Wehhz)e’fQL‘i'%*s?é}m%ncgge Lo Filtered

the precipitate forne en concéntrated provi de

t he |nterne@m(@@la.ao@%h%&%iﬂwé-@&@s hevedBy N25.4p 4 A2.R614.39¢( 11. 03 g,
92.6% as an oil: 'Hnnmr (CDClI3i 300 MHz) 81.28-1.29 (d, 3H, J = 6.9Hz), 1.5
5.(b, 1 H, 2930 ,369370d2HJ 6.64Hz), 7.24-7.35
(aromatic): Prepa ¢-dEdrLohenypropyljisongdoling-ta3rdiongs 15 69. 40, 127. 38,

128. 20, 129. 26144n 3&n dﬁe:ﬁzm)r(mm tmreen’iecked round bottom ﬂask equipped with a

2: f(ZRLZ.L | )Eﬁég}%éeﬁ )tllle?r%ﬂ&&l %@ﬁtlo:}'l m%i \9191e éﬂlti O%anﬂf)bgrij 250.0 nL three

necked roun ask I 0" mrechani ca irrer,
t her nonet er blaa&%tllsﬁihﬂ'geﬁmﬁhé? )tﬂrnhhnﬂpr@anMmeLnHﬁ%ml) bl anket is charged

Wi th (2R) - 2pRikamiiae (29§ 4! 320hmdIR triph&yiphddphre (5B9L)21.48 mmol) and

THF (70.0 mL). To this solution at room temperature was then added a solution
of diethylazodicarboxylate (3.38 mlL, 21.48 mmiof) dissolved in THF (10.0 mL)
15 over a period of 15-20 minutes (reaction exothermed slightly to 50°C by the end

of addition went from clear to reddish color). Stirred reaction to room temperature
overnight). To the red solution was added water (50.0 mL) and the organic
extracted with chloroform (140.0 mL). Dried the organic solution with anhydrous
magnesium sulfate, filtered and concenfrated under reduced pressure fo an oil.
20 Tothe oil was added heptane (150.0 mL} with stirring. Filtered of precipitates,

‘ thén concentrated filtrate fo an oil. Piug filtration of the oil over silica gel with 1:1
ethylacetate/hexane and concentrating product fractions afforded the
intermediate title compound, 2-((2R}-2-phenylpropyl)isoindoline-1,3-dione, (4.27
g, 96%) as an oil which solidified on equilibrating to room temperature; *H nmr

25 (CDCl;, 300 MHz) 8 1.3 (d, 3H}, 3.3-4.0(m, 1H), 3.7-3.9 (m, 2H), 7.1-7.3 (aromat.
m, 2H), 7.63-7.7 (aromat. m, 2H), 7.8-7.85 (aromat. m, 4H).



phthalimde (2.1 g, 14.32 mol ), tri phenyl phosphine (5.63 g, 21.48 nmmol)
and THE (70.0 nL). To this solution at roomtenperature was then added a
sol ution of diethylazodicarboxylate (3.38 niL, 21.48 ntof) )NGY 28Wi ved in THE
(10.0 L) 15 over a period of 15-20 m nutes (reaction exothermed slightly
to 50C by the end of addition went fromclear to reddish color). Stirred
reaction to roomtenperature ovemght). To the red sol ution was added
water (50.0 nmL) and the organic extracted with chloroform (140.0 ni)..
Dried the organic solution with anhydrous magnesiumsulfate, filtered and

concentrated under reduced pressure to an oil. 20 To the oil was added

hept ane (15890M4#% with stirring. Filtered of preci pPGTAiSEKLIT46 t hen
concentrated filtrate to an oil. Plug filtration of the oil over silica gel
with 1:1 ethyl acetate/ hexane and concentrating product fractions afforded
the internediate title conpound, -33-

2-((2R) - 2- pt&,en I Iog 0 ndollnle 1, 3 dione, (4.27 g, 96% as an oil

whi ch sol i di & oom tenperature; 'H nnr 25 .(CDCl 3,

3002%42) 7861. 3 (;kiSO(BﬁH)threB n8ekéd Ggumd bbﬁbm fl3sk eqdipPed with a?llri)achaﬁicé!-l ;N?C)N (2 ZBZ%
8111900,56 P i%féﬂ%@ﬁ%getraggé@ﬁmﬁ ¢ eﬁgﬁh%geu(“f&'%@@'@henyl propyl am ne_ A
500nL three mmﬁ)ﬁmmllmﬂ,ﬂtﬂmml(%w @ci3i4p pecbiioitena (200dak)i cal  stirrer,
th

er nometser AfdnRAfivk hﬂ?a%ﬁégtﬂ?h MLSB?QQHW Wea‘glogbs(tﬁ&@tgrga 2L Lene (200. 0

phenyl propyl )i soi'ndol i ne- di one
m) 5 and aﬁmﬁﬂwmy@f%ﬁprﬁ@u@@nﬁ@eﬁmeaﬁéa%)"ﬁ'r%ﬂ)for&@zilounSon is then

stirred at dda;aameegm@rt@ﬁdéﬁﬁeﬁ]?éraﬁr&ﬁﬁ&w ﬁrea&fétéshfﬁen E@ﬁ&ﬁ\ﬁa@& 90C 95C for

2..0 hours. erature, ere preci pitates,

then concent E‘%?eetﬂ provi Pfrfed?tﬁn‘%/ﬁg'ab‘fWPB@pP {2 31*’??%'&!4'9&?@/'%'%@ conpound,
(2R) - 2- phenxsaagmgmaml H BmB@ L1, S60 ALY, mpﬂdl%é] % {CDCl 3, 300 MHz)
2{" ‘tle

oy 7. 20 o 886 Bl 2l s A 2o 1 6. 25 LEe e

conpound. To a
sol ution of the (2R)-2-phenyl propyl am ne (1.2g, 8.87mvl) in hexane
(16.0n) wag, b el day! d(2 47 n1_ 17.74 mmol ) and is

di met hyl am no ). Cool ed reaction to 5C, then

‘added a sol @tq .e@wn@q. of t%@ﬁba‘;vhwﬁr@wiﬂww &8 §i®7miroolpin hexane8. 69 ol )
di ssol ved i {16.0mL) was added triethylamine (2.47 mL, 17.74 mmol) and

- 15 dimethylaminopyridine (0.30 g, 2.47 mmol). Cooled reaction to 5°C, then added a
solution of isopropylsulfonyl chloride (0.97 mL, 8.69 mmol) dissolved in
methylene chloride (6.0 mL) over a period of 15.0 minutes. Stirred for 45.0
minutes, then stired at room temperature for 120.0 minutes. Quenched reaction
with 1N HCI (20:0 mL) and exiracted organic with methylene chloride (25.0 mL). |

20 Dried organic layer with anhydrous magnesium sulfate, filtered and concentrated
filtrate to provide the final titte compound, ((2R)-2-
phenylpropyl)[(methylethyl)sulfonyllamine, (1.93 g, 90.1%) an oil; H nmr (CDCl,,
300 MHz) & 1.25 (d,3H, J=6.9Hz), 1.29(d, 3H, J=6.9Hz), 1.30 (d, 3H, J= 7.2Hz),
2.98 (m, 1H), 3.05 (m, 1H), 3.22 (m, 1H), 3.36 (m, 1H), 3.89 (b, 1H), 7.23 (m

25  2H), 7.34 (m, 2H). -

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



met hyl ene chloride (6.0 nL) over a period of 15.0 mnutes. Stirred for 45.0
m nutes, then stirred at roomtenperature for 120.0 m nutes. Quenched
reaction with INHCO (20:0 m-) and extracted organic with nethyl ene
chloride (25.0 nmL). 20 Dried organic layer w th. anhydrous magnesi um
sulfate, filtered and concentrated filtrate to proMi geNW]e?Uﬂ?nal title
conmpound, ((2R)-2- phenyl propyl) ((net hyl et hyl)sul fonyl ] am ne, (1 93 g,
90.1% an oil; iHnnmr (CDC 3, 300 MHz) 31.25 (d,3H, J=6.9Hz),1.29(d, 3H,
J=6.9Hz),1.30 (d, 3H, J= 7.2Hz), 2.98 (m 1 H), 3.05 (m1 H, 3.22 (m
1-H), 3.36 (m 1 H, 3.89 (b, 1 H, 7.23 (m 25 2H), 7.34 (m 2H). The
~ability of WORHWeMds of fornula Ito potentiate gl ut aRe¥eSWWHEEpt or - nedi at ed
response nay be determ ned using fluorescent cal ciumindicator dyes

(Mol ecul ar Probes, Eugene, Oregon, Fluo-3) and by nmeasuring glutamate 30
evoked efflux of calciuminto G uR4 Pfansfected HEK293 cells, as described

in nore detail 20 01/90 46 -34 I n one

test, 96 well pl igtoh W@B% g’leln tes glﬁ? P'ﬂ%n‘fnﬂ g]onO'Cg-ers SHI%—(%#%QS cells

stably expr ests s’t@almmeassn@hm @bBﬁ&(oMnMSdewbed)mchmpemr opean Patent

Application s tissue
PRtk hﬁ@%ét%ﬂ dﬂplﬁﬁén ﬁﬁ EPATS §bgﬁ} afe @Egﬁé‘é eﬁhe 18R

culture mediumin | s are each

washed 5 onclty mediadn e weils @Gﬁ*ﬁfﬂéﬁscﬁﬁﬁe&i&ﬂééhelwwe eashmaphadh| ori de, 138nmM
magnesi urg  cak@wititlgoo | sMufRP{gResdd) TohRil afdtuelﬁcmo'ﬁﬁr&/l13sauhfp dghesiiner | de, 5nM

N-[2- h dro erazin t h nes | f oni 10mMM to pH 7.1
L e B Ao Ay S smichEhy om, to BH 11
pM Fl uo3- AM rdymxye@tqﬂ-tpmemdew[amtﬂdnbmhlaamﬁrﬁhm b pH.7.1 BTgHNEhe Or egon) i n
buffer in e ] | i shed once with
100 pl buffjﬁﬁe %khefl “%1!" %&f@ewmﬂu{&% médgma" : ﬁﬁwﬁ{’%”s’&@rﬁ@. ncubat ed for
30 m nutes. (%ﬁ'ﬂ?cimwmﬁfs%fob?ﬁ InpEugene, Qregoniindy ?)’r'@B%ﬂhé'!P as follows. 30
PM 10 pM SftePiedittbdiion Magh Well is@ashedf ordce Sith E6UTRBUAGH 20051 B IeF €d usi ng

oo T o T il 90 Bl o EPRGHA] ! 7 DIEC 100
cycl ot hi azi de t oS@utivhs fopisdinfitiectest aRoaite plepdred deiolicn. BOILHH 10 ult, prepar ed by
adding 1.5 Hlm %ﬂ:ﬁ%mﬁ%ﬁs & Bl 0851;3&}1’\5 afd prepared using buffer from a 10 mM

solution of test compound in DMSO. 100 yM cyclothiazide solution is prepared’

15 by adding 3 pl of 100 mM cyclothiazide to 3 mL of buffer. Control buifer solution
is prepared by adding 1.5 pl DMSO to 498.5 yl of buifer.

Each test is then performed as follows. 200 yl of confrol buffer in each
well is discarded and replaced with 45 pi of conirol buffer solution. A baseline
fluorescent measurement is taken using a FLUOROSKAN Il fluorimeter

20  (Obtained from Labsystems, Needham Heights, MA, USA, a Division of Life
Sciences International Plc). The buffer is then removed and replaced with 45 pl
of buffer and 45 (i of test compound in buffer in appropriate wells. A second
fluorescent reading is taken after 5 minutes incubation. 15 pi of 400 uM
glutamate solution is then added to each well (final glutamate concentration 100

25 M), and a third reading is taken. The activities of test compounds and
cyclothiazide solutions are determined by subtracting the second from the third
reading (fluorescence due to addition of glutamate in the presence or absence of
test compound or cyclothiazide) and are expressed relative to enhance
flucrescence p'roduced by 100 uM cyclothiazide.

30 In another test, HEK293 cells stably expressing human GluR4 (obtained
as described in European Patent Application Publication No. EP-A1-0583917)
are used in the electrophysiological characterization of AMPA receptor
potentiators. The extracellular recording solution contains (in mM): 140 NaCl, 5



Each test is then perfornmed as follows. 200 pl of control buffer in each
well is discarded and replaced with 45 pl of control buffer solution. A

baseline fluorescent nmeasurenent is taken using a FLUCF?SW

fluorineter 20 (Qbtai ned from Labsystens, Needham Hei ght §, ?B@%A a
Division of Life Sciences International Pie). The buffer is then renoved
and replaced with 45 pl of buffer and 45 pl of test conmpound in buffer in
appropriate wells. A second fluorescent reading is taken after 5 m nutes
i ncubation. 15 pl of 400 pM glutamate solution is then added to each well
(final glutamate concentration 100 25 pM, and a third reading is taken.
The activit WOIIPS6t est conpounds and cycl ot hi azi de FETUIWGAS ar e

determ ned by subtracting the second fromthe third reading (fluorescence

due to addition of glutamate in the presence or absence of test conpound
or cyclothiazide) and are expressed &t ative to enhance fl uorescence

produced by 0 | ot hi,azi d O .In another test, HEK293 cells stably
expr essi ng H%‘ﬁaﬁ'%% 1%'&?@@@2’ glvpose e G4 ivih RgOkl 22mPament

Alppl i cat ihon-_ l@bltmarlttfanallquecEE_ir@lsomﬁcﬁB&hVa)ns (?mpswcm, 1 mgcl, -
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WD 01/ 90056 {Bibyenshisosvethiiene lirlitraaddlic REWESH =I7. Myl Cs@A@2, 10 gl ucose, pH
= 7.4 with Naobh kd95 Wik The I rdi sol ution

cont ai ns JL(ﬂi n mv :k_gi'zlo Cs@s,e lglgruﬁ\?gnél %@orﬂ@%bl@%@é# V85 rdRAfE o o3

( N- [ 2- hydr ox¥et Nyng Bieydiolersalf woliage plampdenhinigue(Haoni et ahed0a])PligersEGTA

(et hyl ene- bi geRxyRt Bk 6d)Cccit hoivbRge@ianipas &t - | Toke 2 W th CsOH,
295 5 mOsm k%éq%qaevgth ?ﬂese solvu‘?%gonts?, re?ﬁ)lrsgﬁnﬁcgahgib%neﬂt%#euge tave a resistance

of / 2-3 MO tad M glutamats areg¥pkedgBesnoasss o d cnolitamatagini | | et

al d( 1981) P}‘ | ihgredetermiiediin the pRbenddfof 30dompoahd. SCamRuad &@@Eergédirmed ‘at -60W
and cont s mat e e evpked. Responses to 1
oo of ot ast S s o AR RPIRE o Gorkafil o Wit s Wb THRESE o
Conpounds ar@ezierdhandi Ofhingkeass/ia thevalueiof theeurerit eyoked by 1ineld gluboabent r at i on of

10 pMor |ess, tﬂ%&ﬁ@&g{é‘fﬁi@th&b&@ﬁc?roffeg%mégl%ids%é%&ﬁ:%n’&é?ioﬁB val ue of
I n order to de

the current evoked by 1. mV Sltﬂt amate.” | o determ ne the potency of
test conpourtd st EFCURRE BRTILING bAthEa spilion aad cozprlisd tih dudie.ih t he bat hi ng
sol ut i on- andneeasep il hatfdogarits uati! tHean@drium effect was seen. Data collected in

15 this manner are fit fo the Hill equationi, yielding-an ECs, value, indicative of the
potency of the test compound. Reversibility of test compound activity is
determined by assessing control glutamate 1mM responses. Once the control
responses to the glutamate challenge are re-established, the potentiation of
these responses by 100 pM cyclothiazide is determined by its inclusion in both

20 the bathing solution and the glutamate-containing solution. In this manner, the
efficacy of the test compound relative to that of cyclothiazide can be determined.

It has been discovered that the compounds of formula la possess superior
exposure properties. Such properties allow for enhanced exposure when
25 compared to, for example:

H CH,
SeSavat s
C

O - H & H,

=0

=N

o

=
referred to herein as “N-[4-(1-methyl-2-
{[{methylethyl)sulfonyllamino}ethyl)phenyl}(2 4-diffluorophenyl)carboxamide”
which is disclosed at Example 196 in Infernational Patent Application Publication

30 WO 98/33496 published August 6, 1998. As a result, the disease being treated



increased in half log units until the maxi numeffect was seen. Data
collected in 15 this manner are fit to the H |l equation; yielding an EC50
val ue, indicative of the potency of the test conpound. Reversibility of
test conmpound activity is determ ned by assessing contLqLﬁgWuZ te 1 mM
responses. Once the control responses to the gl utanmat I ﬂgg are
re-established, the potentiation of these responses by 100 pM
cyclothiazide is determned by its inclusion in both 20 the bat hing
solution and the glutamate-containing solution. In this manner, the
efficacy of the test conpound relative to that of cycl othi azide can be

det er mi ned. WPPVRE been di scovered that the conmpound®@SO¥BHful a | a possess
superior exposure properties. Such properties allow for enhanced exposure
when 25 conpared to, for exanple: F referred to herein as
"N-[4-(1-methyl-2 {[(nethylethyl)suF&%nyl]an1ino)ethyl)phenyl](2,4-d ifluo

ro ph enyl I I i i sclos at Exanple. 1 in

I nt ernat i on?eﬁ%gfg ﬁ%ﬁ%%gﬁ‘gﬁﬁwEﬁ@a@?@c%??%&%ﬁ*”%‘%%%%8"9@%b| i shed
August 6, 198easemayberashigvad withiiee airginiatsatiobef amgonvposad etformula IOV 2004 WO

01/ 90056 PCLLLSQL - i f [JAYZ=1 JEVan For exanple, a
nmore eff ectcigl\be _mrﬂ{ég‘e%ﬂng%ntcgglfayPﬁ?ﬁhg?agegggadﬁg@ dﬁg‘@@ﬁ‘?‘%@% with the

admi ni st r at Pynight trgatmenbwhiigdheratiedinagieer) for examnle ey bsiefiepted equency may be
reduced. sBy FogbnabraJoRersdobdfrédueHEBRad faciRuRpatieH borhpiRAs Wit thavhi | e the

pati ent |sW§sItee$ f.or exanple, may be effected. 5 Furthernore, |ower dose
frequency WOETESPHEFIMERat e patient conpliance with the treatment regimen.
Mor e speci fi cal IMore Spslifieally, ThHbied disslpsed the conpgpiaon sfoat phdsnmmat  pl asna
concentrati : :

N[ 4- (1- met E&T%egtp{" B8Fnyl et hyl ) sul fony! 1am’ no}et hyl ) phenyl ] (2,4 10

di f1 uor ophehg[ﬂ'ﬂ%me Zftinethyleffyhsufopylapme]ethyl)phenyil(2,4- : :

R) - 1- metilay| oRudrbieniiiushskdniia;sadf ony! ] ami no} et hyl ) pheny! ] (3, 5-

0o PR RN o PSS R 1t o of 7 2o

difluorophenyl)carboxamide.

General Procedure for Determination of Plasma Exposure of Test Compounds in
15 Rats.
Each compound was administered as a suspension in & vehicle consisting of 5%
ethanol, 95% of a mixture of 0.5% each Polysorbate 80/sodium
carboxymethylcellulose in water. Three male F-344 rats were dosed orally at 30
mg/kg by gavage and blood collected by orbital venapuncture under isoflurane
20 anesthesia at 0.5, 1, and 2 hours after dosing into sodium heparinized
containers. The final 6 hour timepoint was collected by cardiac puncture into
sodium heparinized containers. Plasma was collected after brief centrifugation
and frozen at —70 °C until assay. Plasma samples were assayed by LC/MS
using standards prepared by spiking plasma with the compound of interest.
25



Each conpound was adm ni stered as a suspension in a vehicle consisting of
5% ethanol, 95% of a m xture of 0.5% each Pol ysorbate 80/sodi um

car boxynet hyl cel lul ose in water. Three male F-344 rats were % ed orally at
30 ng/ kg by gavage and bl ood collected by orbital verfa§iak ik under

I sof lurane 20 anesthesia at 0.5, 1, and 2 hours after dosing into sodium
heparinized containers. The final 6 hour tinepoint was collected by
cardiac puncture into sodium heparinized containers. Plasna was collected
after brief centrifugation and frozen at--70 C until assay. Plasma sanples
wer e assayed by LCIMS wusing standards prepared by spiking plasma with the
conpound of WorU#psst. 25 1 9 NOV 2004 WO 01/ 90056 PCPEU@®L11146746 - 37 Tabl e
|. Rat Plasma Concentrations After a 30 nal ka Dose. Tine(hr)Concentration
of A Concentration of B nglnLng/nL 0.5473.1001491+12 1333.531171+134
2329+621035+62 66717693+136 n=3 2A =37-

N-[4-(1-nethyl-2- | et hyl ) sul f onyl

di f | uor opher@RieaRallasmafconceniraiongAfera
R) - 1- met hy \[FndHRTET Bohcehhaton oFAZ OTY T CaRiaNRATen Y B P
| f1 uoropherjyl ) car joxam de., Tabl e 2 |di scl oses the ard
(AUC), the Jmaxi nurh conceR¥M&t i on off 10 t 884l onpour
at whi ch ngXi1 ggm qoncenlgygéfiofn resyrted q{qojgqar or -

anm not et hyl henyl 2, 4-
Oinalka 5oser.|y )P yHI

enyi](3,5- d
a under the curve
d (C ax), and the tine

N-[ 4- (1- metpayd-2- 41 (ot hyvl et hyl)su ll fonyl lam no}et hyl ) phenyl ] (2, 4-
di f1 uor ophdnyl 3 carboxani #3E5&nd” N- [[4- ((11171:134

. R -1-nethyll-2-2[ (et hyl eddaybd sul T oyl | amp@s&RnyT ) pijenyl ] (3, 5- 15

di f | uor ophgmyH)-carboxam-¢ge- — '
6 67+17 693+136

T ' n=3
2A = N-[4-(1 -methyl-2-{[(methylethyl)sulfonylJaminao}ethyl)phenyl](2,4-
difluorophenyl)carboxamide.

5 ®B=N-B4-(1RH -methw-Z-{[(methylethyI)suifonyl]amino}ethyl)pheny'I](S,S- :
difluorophenyi)carboxamide.

Table 2 discloses the area under the curve (AUC), the maximum concentration of

10 test compound (Cmax), 2nd the time at which maximum concentration resulted
(fmax) for:
N—[4—(1—methyl-2-{[(methylethyl}suIfonyl]amino}ethyi)phenyl](2,4—
difluorophenyl)carboxamide; and
N-J4-((1R)-1-methyl-2-{{{methylethyl)sulfonyl]amino}ethyl}phenyi)(3,5-
15 difluorophenyl)carboxamide.
Table 2. Phamacokinetic Parameters Obtained in Rats After Oral Administration
of a 30 mg/kqg Dose .
Compound A° Compound B*
AUC (ng+hr/mL} 1442 2227 5596 =14
Crax (ng/mi.) 473 1491
trnax 0.5 0.5
20 ;n =3
A = N-[4-(1-methyl-2-{{(methylethyl)sulfonyllamino}ethyl)phenyl}(2,4-
gjiﬂuorophenyl)carboxamide.
B = N-{4-((1R)-1-methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyli(3,5-
difiluorophenyl)carboxamide.
25



Tabl e 2. Pharmacoki netic Paraneters Obtained in Rats After Oral

Adm nistration of a 30 nglkg Dose'. 20 n =3 2A =

N-[4-(1-met hyl -2-{[ (nethyl ethyl)sul fonyl]am no}ethyl)phenyl](2,4- d

i fl uorophenyl)carboxam de. 3B = N-[4-((1 2

R) - 1- net hyl - 2- {[(nethylethyl)sulfonyl]an1no}ethyl)phe#yNPYS @%

di f1 uor ophenyl ) car boxam de. Conpound AConpound B AUC (nghr/m.) 1442 -2275596
-14 Cmax (nglnl) 4731491 fmax0.50.5 25 1 9 NOV 2004 WO 01190056

PCTI USO1111746 -38 According to anot her aspect, the present invention

provi des a pharnmaceutical conposition, which conprises a conpound of
formul a | a WP OHPhar maceutical |y acceptabl e salt thBfESVAHE a
pharmaceutically acceptable diluent or carrier. 5 The pharmaceuti cal
conpositions are prepared by known procedures using well-known and readily
avai |l abl e ingredients. In naklng the3§0np05|t|ons of the present

i nvention, the tive in i ent usu be m.xed with a carrier, or
diluted by a caafg cgrldlng(gqgrgﬁﬁra\gpee& metﬂﬁ? ﬁ"@??ﬂ@?‘"deéﬁd may be in the form
of a capsulpkarrsaetties, copppsition, whictotdmprisenmtampoand oﬂf&rmulat}ber garrier serves

25 2 011 Uenyo kol Aot SR piGhadhyolly iafle™ ot & vhich

acts as a v |um gredl ent. The
conposi ti onslillcﬁmﬂmrﬂem the form of tabl et s pills, powders | ozenges,

sachet s, scachet sypefihbihdcButicit® Bﬁld?x@% @ﬁ%&ﬁ 8 &NS, Syrups,
aerosols oi nt m&*nteg:J cont alllnl ng% or| Ay aﬂ(ﬂ Wn?0% ;; wei ght of active

conpound, s&FRY &ty prgpadiy avalahle Wg@g‘ent%""s'ﬁ%‘ﬁtgéh? eAmRositionst e j | e
i nj ect abl e obthetpraagt in@ntbrs theraclive ipediad & useani ee mxedm cemaﬂpl es of

B L s
al gi nat es, tapayiranadiet, gapestarnthecedntdingm Wihkn thetcatrienseoves as a)dﬂumt l'i ne
10 it may be a solid, semi-solid, or liquid material which acts as a vehicle, excipient,
or medium for the active ingredient. The compositions can be in the form of
tablets, pills, powders, 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,
15  suppositories, sterile injectable solutions, and sterile packaged powders.

Some examples of suitable carriers, excipients, and diluents include
lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum, acacia, calcium
phosphate, alginates, tragcanth, gelatin, calcium silicate, micro-crystalline
cellulose, polyvinylpyrrolidone, cellulose, water syrup, methyl cellulose, methyl

i} 20 and propyl hydroxybenzoates, talc, magnesium stearate, and mineral oif. The

: 3 formutations can additionally include lubricating agents, wetting agents,
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

25  administration fo 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 150 micrograms to about 150 mg active
ingredient, preferably about 150 micrograms to about 30 mg active ingredient,
and most preferably about 150 micrograms to about 1 mg active ingredient. As

30 used herein the term “active ingredient” refers o a compound included within the
scope of formula |, such as N-[4-({1R)-1-methyl-2-
{[(methylethyl)sulfonyljamino}ethyl}phenyii(3,5-difluorophenyl)carboxamide. ‘ The
term "unit dosage form" refers to a physically discrete unit suitable as a unitary
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following formulation exanples are |l tive only and are"not intended
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mat eri al s arséklllrmmdlahy avai lable to one of ordinary skill in the art. 3-0
For mul atih Hard gel atin capsul es are prepared using the foll ow ng
i ngr edi ehts to provi de capsul es containing 0.15 ng,1 ng, 5 ng, and 30 ng of

N-[4-((1 R -1- methyl

- 2-{[ (net hy| Eomuldtionl f ony f ami no}et hyl ) phenylj (3,5

di fI'uorophenyl ) casex@afi dsules are prepared using the following ingredients to
provide capsules containing 0.15 mg, 1 mg, 5 mg, and 30 mg of N-[4-((1R)-1-
methyl-2-{[(methylethyl)sulfonyllamino}ethyl)phenyii(3,5-

15

15 difluorophenyl)carboxamide:

Component mug/capsule | mg/capsule | mgleapsule | mafcapsule
N-[4-((1R}-1-methyl-2- 0.15 1 5 30
{{methylethyl)sulfonyijamino ‘

Jethyl)phenyl}(3,5-
difluorophenyl}carboxamide
Lactose 242975 | 2421256 | 238.125 | 213.125
Povidone 25 25 25 25
Polysorbate 80 25 25 25 2.5
Magnesium Stearate 1.875 1.875 1.875 1.875
Total 250 250 250 250
N-[4-((1R)-1-methyl-2-{[(methylethyl)suifonyljamino}ethyi)phenyl}(3,5-
difluorophenyl}carboxamide is blended with lactose that is wet granulated using
povidone and polysorbate 80. The weét granulation is then sized and dried. The
20  dried granulation is milled and then blended with magnesium stearate. This final

formulation is then filled into hard gelatin capsules.

As used herein the ferm "patient” refers fo a mammal, such as a mouse,
guinea pig, rat, dog or human. It is understood that the preferred: patient is a
human,



Conmponent ng/ capsul eng/ capsul engl capsul engl capsul e N-[4-((1R) - 1- et hyl - 2-
{[ (met hyl et hyl ) sul fonyl }am no 0. 151530 }ethyl)phenyl](3,5- difluorohen
car boxam de Lactose242.975242.125238. 125213. 125 POVid?gﬁ%Eﬁz ﬁ§%52.5

Pol ysorbate 802.52.52.52.5 Magnesi um St earatel. 8751. 8 . 52. 5

Tot al 250250250250 N-14-((1

R) - 1- met hyl - 2- {[ (et hyl et hyl ) sul f onyl ] am no} et hyl ) phenyl ] ( 3, 5-

di f | uorophenyl ) carboxam de is blended with | actose that is wet granul ated
using povidone and pol ysorbate 80. The wet granulation is then sized and
dried. The 20 dried granulation is mlled and then bl ended wi th nagnesi um
stearate. THP&M¥5hal fornulation is then filled i nt¥HENAIEEl atin
capsules. As used herein the term"patient” refers to a nmanmal, such as a
nouse, guinea pig, rat, dog or human. It is understood that the preferred-
patient is a hunman, 1 9 NOV 2004 W4®1190056 PCT/ US01111746 -40 The term

"t ti " " t' h ' ' |.ud | t |1 ted
reani ng whi ch entBigas vedig: B tsat] fyled PavR iRz fo@EPal ni ng, and

sl O\If]\li ntg,h st opéntel meaningexhishsnnompaseey ectibiting, px’eva}ting:sadrt]r'e?mg,am_rrgt gnmd As
such, e . A . ut, i

prophyl actic a%o;ﬁflmsgﬁ tr}'jarta\l’écgﬁxgQ@bﬁg%ﬁggglﬁﬁgqt%@%&g}rnm%g?&e I ve anmount”

refers to tHeethgfsehihisdivealipnengpmpassbolbdipsanentl; andpoephyiaclil e or nul ti pl e dose
adm ni st rat i Phididratidie patient, which provides the desired effect in the

atient under di nosis or trea n. An effectijive anount can be readil
8et erm ned by th&g‘%fﬁa bﬁ'&i"ﬁ'@e {emt't%ctﬁve amount” refers to the amount or dose of Y

the compound, upon single or multiple dose administration to the patient, which
. ) provides the desired effect in the patient under diagnosis or treatment.
An effective amount can be readily determined by the attending
10 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 of compound administered, a hnumber of factors are
considered by the aftending diagnostician, including, but not limited to: the
species of mammal; its size, age, and general heaith; the specific disease
15 involved; the degree of or involvement or the severity of the disease; the
response of the individual patient; the particular compound administered; the
mode of administration; the bioavailability characteristics of the preparation
administered; the dose regimen selected; the use of concomitant medication;
and other relevant circumstances. For example, a typical daily dose may contain
20 from about 150 micrograms fo about 150 mg of the active ingredient. The
compounds can be administered by a variety of routes including oral, rectal,
transdermal, subcutaneous, intravenous, intramuscular, bucal or intranasal
routes. Altematively, the compound may be administered by continuous infusion.



lo diagnostician, as one skilled in the art, by the use of known techni ques
and by observing results obtained under anal ogous circunstances. In
determning the effective anmount or dose of conpound FdgiNO\EgAeEd, a
nunber of factors are considered by the attendi ng di agnosti ci an,
including, but not limted to: the species of manal; its size, age, and
general health; the specific disease 1.5 involved; the degree of or

i nvol verent or the severity of the disease; the response of the individual
patient; the particul ar conpound adni nistered; the node of adninistration;
the bioavailability characteristics of the preparation adm nistered; the
dose regi nen selected; the use of concom tant nedication; and other

rel evant circunstances. For exanple, a typical daily dose may contain 20
from about 150 m crograms to about 150 ng of the active ingredient. The
conpounds can be adm nistered by a variety of routes including oral,
rectal, transdermal, subcutaneous, ~fhtravenous, intranuscular, bucal or

i ntranasal hggggg. Al ternatively, the conmpound may be adm ni stered by
“cont i nuous F on. 1 9 Nov 2004 --41 CLAIMS: 1. A compound of the
formula: F or a pharmaceutically acceptable salt thereof. 2. A conpound of
the fornmula: 3, A [ anprisi-ng a conpound of the fornmula: CH O
CHs F or a ph%fnégggg‘%adl§95%%£g?%%Fggsalt thereof in conmbination wth a
pharmaceutically acceptable carrier, Qj'qug)obHaexcipient. 1 9 Nov 2004
-43 2 '

0

I=

F

or a pharmaceuntically acceptable salt thereof.

2. A compound of the formula:

H,CHaH O cCH
“, 1] 3
0 N-5—(
E 0 CH,
N
o
F

3. A composition comprising a compound of the formula:
CH
3 H O cH,
-5

9 & CH,

I

F

or a pharmaceutically acceptable salt thereof in combination
with a pharmaceutically acceptable carrier, diluent or

excipient.



2N OH to provide a primary alcohol (12): H,, CH 02N OH (12) treating
primary al cohol (12) with phthalimde, 5 triphenyl phosphine and DEAD to
provide the phthalimde derivative (13): (13) 02N treatl n@htiﬂﬁ pht hal i m de
derivative (13) with hydrazine to provide prinmary aniing ) h

NH2 (14) 10 treating the primary amne (14) with Lg- SOZCH(CH3)2 mhereln

Lg represents a suitable |eaving group, to provide sulfonamde (6): 15 1 9
NOV 2004 -44 6. A process according to claimb5 further conpri sing,

hydr ogenati ng sul fonanm de (6) to provide free base (8): OCH H 11 Ns-{
(8 OCH3 IANS5 treating free base (8) with 3,5-difluorobenzoyl chloride.

43—
H%,CHS
> OH
(11)
ON
to provide a primary alcohol {12) -
H,,_CH3
A OH
(12)
O,N

treating primary alcohol (12} with phthalimide,
5 triphenylphosphine and DEAD to provide the phthalimide

(8]
Hzc*%
O,N 0

treating the phthalimide derivative (13} with hydrazine to

derivative (13):

provide primary amine (14);

H,CH,
A NH,
(14)
10 O,N
treating the primary amine (14) with Lg-SO,CH{CH;)z, wherein
Lg represents a suitable leaving group, to provide
sulfonamide {6):
H,CHs O CH
. ., 1 3
<" @
0 CH,
O,N
15



7. An article of manufacture conprising material and a conmpound of formul a:
HQCH3 H',- Ha NS--~ p CH3 packaging F 10 or a pharmaceutically
acceptabl e salt thereof contained within said packagi g @\frg , Wherein
sai d packaging naterial conprises a |abel which indi ag ﬁ sai d
conpound can be used for treating at | east one of the follow ng;
Al zhei mer' s di sease, schizophrenia, cognitive 15 deficits associated with
schi zophreni a, depression, and cognitive disorders. 8 An article of
manuf acture according to claim7 wherein said |abel indicates that said
conpound can be used 20 for treating Al zheiner's disease. 9. An article of
manuf acture according to claim7 wherein said |abel indicates that said
conmpound can be used for treating schizophrenia. 25 1 9 Nov 2004 -45 10.
An article of manufacture according to claim7 wherein said |abel
i ndi cates that said conpound can be used for treating depression. 5 11. An
article of manufacture according to-4#aim 7 wherein said |abel indicates
that said conpound can be used for treating cognitive deficits associated
with schizophrenia. 10 12. Use of a conpound of formnula:

6. A process according to claim 5 further comprising,

hydrogenating sulfonamide (6) to provide free base (8):

H,‘“CHa H (l? CH,
. N"§ (8)
CH,
H,N

5 treating free base (8) with 3,5-difluorcbenzoyl chloride.

7. An article of manufacture comprising packaging
material and a compound of formula:
H CH,

5y

I

F

10 or a pharmaceutically acceptable salt thereof contained
within said packaging material, wherein said packaging
material comprises a label which indicates that said
compound c¢an be used for treating at least one of the
following; Alzheimer’s disease, schizophrenia, cognitive

15 deficits associated with schizophrenia, depression, and

cognitive disorders.

8. BAn article of manufacture according to claim 7
wherein said label indicates that said compound can be used

20 for treating Alzheimer’s disease.

9. An article of manufacture according to claim 7
wherein said label indicates that said compound can be used
for treating schizophrenia.

25



CH O CHs.F for the manufacture of a nedicanent for potentiating glutamte
receptor function. 15 13. Use of a conpound of formula; H, , .S O CH s
NS-{ O CHs F for the manufacture of a nedi canent for 1t NV B@‘wmei mer- s
di sease. ,20 14. Use of a conpound of formula: CHH$ Hp G43 11 0 CH3 1
9 NOV 2004 _46_ for the manufacture of a nedicanment for treating

schi zophreni a. 15. Use of a conmpound of formula: HCH3 O{ H3 }] N_SO
CH3 5 F for the manufacture of a nmedicanent for treating cognitive

—45-

10. 2n article of manufacture according to claim 7
wherein said label indicates that said compound can be used

for treating depression.

5 11. An article of manufacture according to claim 7
wherein said label indicates that said compound can be used
for treating cognitive deficits associated with

schizophrenia.

10 12. Use of a compound of formula:

F

for the manufacture of a medicament for potentiating
glutamate receptor function.

15 13. Use of a compound of formula:
H-',,GHs 9 cH,
0 N-5—
E 0 CH
N
H
F
for the manufacture of a medicament for treating Alzheimer's
disease.
20 _ 14. Use of a compound of formula:
H, T o CH
", _ll_< 3
0 NR
£ 0 CH,
N
H




deficits associated with schizophrenia. 16. A conpound of forrmula: 10 F or
a pharmaceutically acceptable salt thereof, for use as a pharnmaceutical.
17. A compound of forrmula: N H 15 F or a pharmaceutical Ly Rable salt
thereof, for the manufacture of a nedi canent for potentt tNﬂgcgﬁutanate
receptor function. 20 18. A conmpound of formula: 1 9 Nov 2004 -47 NS CH3
0 CH3 F for the manufacture of a nedicanent for treating Parkinson's

di sease.

-46-

for the manufacture of a medicament for treating

schizophrenia.

15. Use of a compound of formula:
H, CH,

=

5. F
for the manufacture of a medicament for treating cognitive

deficits associated with schizophrenia.

16. A compound of formula:

10 F
or a pharmaceutically acceptable salt thereof, for use as a

pharmaceutical.

17. A compound of formula:

15 F
or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament for potentiating glutamate

receptor function.

20 18. A compound of formula:
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=

F

for the manufacture of a medicament for treating Parkinson’s
disease.





